WO 2009/ 024527 PCT/ EP2008/ 060689 1 Cyclic
depsi peptides Field of the Invention The present
WO nyefr4sen rel ates to cyclic depsipeptides, orP@I/EP2008/060689
derivatives thereof. Background of the Invention
Kallikrein 7 is a Si serine protease of the kallikrein
gene famly displaying a chynotrypsin like activity.
Human kal li krein 7 (hK7, KLK7 or stratum corneum
chynmotryptic enzyme (SCCE), Swi ssprot P49862) pl ays
an inportant role in gkl depipdpeiae@y (1, 2, 3). It is
mai nly expressed in the SKIn an as been reported to
play an inportant role in skin physiology. hK7 is
involved in the degradation of the intercellular
cohesive structures in cornified squanous epithelia in
the process of desquamation. The desquamati on process
Field ofthwbenti@gul at ed and del i cately bal anced with the de
novo production of corneocytes to maintain a constant
t hi ckness of the stratum corneum the outernost |ayer
The prefent MGerSilsh Feléd th lcgaicldypdiptydod st al darisdives Bakst. er
function. In this regard, hK7 is reported to be able
to cl eave the corneodesnosomal proteins corneodesnosin
and desnocollin 1 (4, 5, 6). The degradation of both
cor neodesnosones is required for desquamation. In
Backozeund ofghe Inygntion ecent |y it has been shown that the
two |ipid processing enzynmes 3-gl ucocerebrosi dase and
aci dic sphingonyel i nase can be degraded by hK7 (7).
Kallikgijt his|ai i sarigsr etesssion hedalkijpreinsgear &naby- dwbayigadhyinptypsin like
I
i R R T S RSPy (e
SWISSIWDWM%@Z) Ppot ar ingogidutatls ieskan plo’elohm' dbe, 3Mﬁii$malab’@xpressed in the
e o} e -
skin ar?cylpﬁ %igelfl Inlls.mr‘érég ltd;[%l e}'; B L?‘%%ﬁ%t rél% stkﬂl éfogi%ﬁdﬂ Cl%ln?slv?d 1rn ethe
degradagorcofi thé m&drcellolar @hfuvecdtiuotoes in kalﬁe(bmuﬂmelrs epFhah@lid the process of

desqual(}%iorg.?lzlg%?gqg?m%t%vr\lnpr%c%%salgIt Ve%g? ﬁ] @d%lbc”ét:g Y b(a%Tce(dé}llth the de novo
produd¢ioh af émﬁwytestoemmaa cbhstdnt (}ﬁcmeﬁs ofithit stritemaocincwia, thoourermost
layer q% élgepsg 1))2(1:1in 1{1vq1\ée|aa]:1 étégg%rgleorp g{tfoip It}%%n %grgt él%’ggir%{?rtp%to be able
to cleak}bl m@oﬁ@b@e{hmoﬁaal PORUsSoMeGlcaMONiNAId RRERbRATE] (4a5 6). The

degra aH%l} %‘é{@gbwg}?qggéﬁ%%?g%%m%] @Pﬁﬁéﬁ%@{ l;f éﬂl%ﬂs tipn, ety Bty i

has be6it §R388Bat kick®o ﬁbﬁ%&essﬂ@@@ﬁrhés‘ @gludb‘é%ﬂ)r@ﬁﬂﬁe @hd acidic
Net herton's syndrone. This m l ead to an

sphinggRypiHepofandg da&rgée&&athﬂ%ﬂbﬁiot @F%@@%@%%ﬁ@%s are co-secreted with

heir shi&Hed bI0&shRer@mles sid $Obah&bin A6 gléakat 18Mipid
‘ elrsen aﬁc%d Sség? a%llatel on ng FI Efégmm gMOQ/ Of 0 Vipid precursors into
W.

their nROTNERPOO P OHOE 8F. cepamides, which are subsequently 1ncorp0rated into the

extracellular lamellar membranes. The lamellar membrane architecture is critical for a functional

skin barrier. Finally, hK7 has been shown to activate Interleukin-1p (IL-1B) precursor to its active
form in vitro (8). Since keratinocytes express IL-1PB but not the active form of the specific IL-13
converting enzyme (ICE or caspase 1), it is proposed that IL-1( activation in human epidermis

occurs via another protease, a potential candidate being hK7.

Recent studies link an increased activity of hK7 to inflammatory skin discases like atopic
dermatitis, psoriasis or Netherton’s syndrome. This might lead to an uncontrolled degradation of

corneodesmosomes resulting in a miss-regulated desquamation, an enhanced degradation of lipid



processi ng enzynmes resulting in a disturbed | anell ar
menbrane architecture or an uncontrolled activation
w@RoowlazespT oi nfl anmat ory cytokine IL-1(3. The nRCT/ER208/060689

woul d be an inpaired skin barrier function and

i nflanmati on (see al so WO A-2004/108139). Due to the

fact that the hK7 activity is controlled at several

| evel s, various factors mght be responsible for an

i ncreased hK7 activity in inflammatory skin di seases.

procesﬁhg §ﬁﬂfy¥hes ISe'é‘ﬁtlfi’%RLhrHlstﬁBed RS AREn PRI REhRXINE S8 b & kiled
be i nfl uenced genetic factors. Such a genetic |ink,

activatipn qf @IW?BW@WWWW%@L -18TFhe et kel wigad gepreimpgjied skin barrier
functdn%ﬁ“ﬁﬂa}&m%%ﬁ E§e9§1§'o (GR-a 008/ 198130pr s hypot hesi se  that

he described 4 base pair insertion in the 3 -UTR of

the kaII!kreln 7 gene stabilizes the hK7 nRNA and
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t t f hK7. I, t t. hK7
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activity of hK7 is th has a neutral to
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in _diseases, Wt ' ed ski bar r.i..er
Env1r0nme{1tagfactors§ﬂk<1; Foaﬁ.rmgﬁ resug rl]raa EH 1ncrea f eer oa t?rwog} I%Iers of the stratum

corncuth ®AsS $he| 81 eptippon bﬁﬂ(?otyefelbpe1ntmhslncg/ﬁmgl<7 sdtivity.es:
Firstly, Netherton's syndronme patients show a
phenot ype dependent increase in serine protease
The hygothieds thw; an&nd%é(ﬁﬁﬁieltjif Of KIOT I8 Gi0IRIS OIS 0 0B Sasestw ELaT igpaieed skin

bamerdﬂ‘aufgﬁg H‘:ﬂgm‘g‘ﬁ r oceﬁ%}’ rgﬂ‘afgréyv i fgﬁ?a l uc%g}gqgt%grg??}ieg\aﬁo%mg

studied: WRGHy, N@théllé:n %Brome%ﬁﬁ&ﬁﬁﬂh}éw aé})hbﬁcﬂﬁ)‘égi@f%n@eﬂﬂ&%ase in serine
overexpressi ng. human kal likrein 7 shows a. skin

proteasafsiyEYy EeEFast IngioregdesRsmep GLirgrepss 1p dicilipit RrogYipg enzymes -
glucoc@fcBRk Rad@ndBlilit kshif cbtyeltBise, hd an iFtpalréld MarridrTutdin 811 16).

of atopic dermatitis “and psoriasis patients el evate
Seconglls astragis gemicipipe Qrarexpersseg husead Kallikreindyhows grskingthagntene similar to

that fohﬂﬁ'h%@ﬁ&‘l% wﬁ?&tbﬁflb hé@nfafmﬁi 7 al@d lé)hﬂﬁrcﬁf’ Iid e lsklﬁ Iof Qt@ E ld&matitis

dystunction may also play an inmportant role in
and pspaaskdlabgys ¢Va€ﬂdH@frelSe)éﬂlKﬁ@Iereaflesmb@éé@e%o)sﬁ@ﬁlea@ore lncreased

act1v1t$/ rc]f ﬂ(ﬁ gﬂﬁaﬁl%’ é{)ltﬁ&%lbarq&s&@ﬁﬁct%ﬂqnaga%la %la%r aqln’?lggl“?‘aﬁt role in the

pathology of other epithelial diseases such as inflammatory bowel disease and Crohn’s disease.



WD 2009/ 024527 PCT/ EP2008/ 060689 3 Therefore, hK7 is
considered to be a potential target for the treatnent
w@Roodiossases i nvol ved with epithelial dysfuncPCEPROLO60689
as inflammtory and/ or hyperpoliferative and pruritic
skin diseases |like atopic dermatitis, psoriasis,
Net herton's syndrone or other pruritic dernmatoses such
as prurigo nodularis, unspecified itch of the elderly
as well as other diseases with epithelial barrier
Theref@¥S hiiN GldoRRder&is Be @Polctidl BRTRER e (RAWRINt Of BRAKE iRBRed with
Crohn's disease and there is a need for specific
epitheligd dyiifarcgps such ag pilpmmatosy andihihparpeldgratieeng pruritipiglen discases like
sopic QG By S On s Vo QLD DS Ty S o
nodulaf,l@runﬁleec;ﬁeéuteh plabeslderlyt as veeditaa lother discasasiwibtopithadiabpariigrgllysfunction
such of pAUAHE Kon ANReRE R SRR thb d ik, FRTRARSPecie modulaors
@gmnﬁspﬂmﬁ$nanhmmﬁﬁﬁ195 (in chynotrypsi n nunbering), which
formthe so-called catalytic triad. The enzyne is
conposed of a single peptide chain of 218 am no acid
Humait esutchpbs chn@dsd GINE, dilsukifomdas lnrrilajlgke&kocytb Shaws HIFD) Hebongs to the

0
chymii R SR e P s sl a B S igePithhd S0l pit 7, and the
catalytﬁ);f gifee fseunhpkddy o H&éb\/ﬁﬁdrbg’bﬁb@mmilaﬁﬂd) bdi& Wbsidues BRST, NAsp102, and

th Val at. the Pl 05|t|o | so hydroly
Ser19), GRS PPl Bumsginl: ety Bt g cpfed el ico el e egme s
compds&?@ﬂeﬁﬂn%@péﬂﬁ@e alialﬁf @ﬂ321|8|ahﬁnc9£c@d'1télslﬂ§es%§1d four disulfide bridges. It shows
ynor phonucl ear. | eukocyt es MNLs), where the HNE

30 to é%éé‘ﬂ}tep‘éfti Sty éVlt‘haqthérequp]@q%yt(%orgno(gplagwfbfﬁé s proteinases. HNE

prefer&@hlySdleavENic BRMLE REMH BLRGH 6 ah VELAGd 0Nds#ioh, but #LE ﬁydrolyzes
bacteri a and i mmune conpl exes and to take part in th

bonds wthAlg S REEYPINEBISDOSHNE ai ds in the migration of
neutrophils fromblood to various tissues such as the

airways in response to chenmotactic factors. HNE al so
HNE it bleatsd pethe aZiurpphdlq rgeann@alof pedymerpkenyelegrdgrdioey tesg NN L), twthere the

HNE @P&Q&r t?dnsis eﬁ Egﬁ“@s Ll% Q)gﬂé/ (560&11§ OTI“?(J ﬂﬁ&l @}yglpiogmiyfunctlon is to

e an Ic C npone
digest bantermcind uemnmesc@uelexeamdeo tabs parsithg hahdeftnisg proeest. §1)N E aids in the

HNE .c telns with important biologica
mlgrat%on of tneu%rogﬁ“?s IronCPglogcrl 0 val, do?sftlesFueers] tSucth ars) éhse acl)rlwag ﬁnlresgonse to

chemoiretid faatoes. HNGT addortskes @ﬁrd incasunt hegmg prissieaopily emhia theHNBptosis of
PMNalso indirectly favours the breakdown of
Txtracel lular matrix proteins by activating
procol | agenase, prostronelysin, and progel atinase.

In addlzlﬁlﬁ q)%]?s%}ng}\ﬁg%lm E]ﬁmg ggﬁ{ghlg{lgﬁnd ecncool'lmspo gnc[)to iuﬂg goennectlve tissue,
arterie@ kkidN4odIRMMBLE)Y ANE Rl eadditrhdnk) ﬁ)@(ﬂ&hﬁwn@ﬁﬁboﬁﬂaﬁt&iﬂ(ﬁoglcal functions,
inhi bitor of netalloprotelnases. Extracellul ar

includigg diffesens typey ohrotideeps n%@fl&)r&nr: Pro¢eime psl gaatageprotpeglycans. HNE also
indired®y! FRAA He B¥HIETh BY exdlacdMull 8RGR fritBinPbY Ativating procollagenase,

prostromelysin, and progelatinase. HNE inactivates a number of endogenous proteinase inhibitors
such as a2-antiplasmin, al-antichymotrypsin, antithrombin, and tissue inhibitor of
metalloproteinases.

Extracellular elastase activity is tightly controlled in the pulmonary system by al-protease inhibitor
(a1PI), responsible for protection of the lower airways from elastolytic damage, whereas the

secretory leukocyte proteinase inhibitor protects mainly the upper airways. In a number of



(alPl'), responsible for protection of the |ower
ai rways fromel astol yti c damage, whereas the
wG@ewpme4sey | eukocyt e proteinase inhibitor protRCI/BP2008/060689
mai nly the upper airways. In a nunber of WO
2009/ 024527 PCT/ EP2008/ 060689 4 pul nonary
pat hophysi ol ogi cal states, e.g., pul nonary enphysens,
chronic bronchitis, and cysttic fibrosis, endogenous
el astase inhibitors are inefficient in regulating HNE

pulmoa&{y ?mh&physmglcal%m@éa NS, dﬁflﬁgnér?erﬁﬁhfsgﬁa RhdoAR HYorS RS, G8d cystic
i ssué danmge associated with inflammtory di seases

ﬁbromweﬁwgoqﬁ Gl traplibserp hrys@%cwrﬁmegulﬁwﬁﬂ Begrwty.
di stress syndronme (ARDS), chronic bronchitis, chronic
obstructive pul nonary di sease (COPD), puInDnary

HNE ihggreidersd $¢ bnthe pnmaytsheree oftishusrdeniags apsoctitelenidieintlammajeryl discases

r I I
R e e
chronig pbm‘runtavle_palmomw d;msree(ﬂloﬁﬂé rmbnermn lwpalscsmmnaatné athai inflammatory
diseas?as[aa\% \é\x\llg:}ej ai Er%%lshaoﬂflﬁmltogg 8 npﬁaswtm grettnabure {1ehon%tﬁ %ﬁﬂ:a 18 1nv0ﬁved in the
pathogon@isaifiiitcrcs elrdd elysiringl ainwiay secreSmha@mnmﬂ}eassmhtéd\Eth airway

e B st oo b P e S0 et A0 TRLEE™ BRIk G ehoni

bronchlﬂibf dnamicﬁibYOSiillﬁﬁﬁﬁ%Sseb HNRASE0ity. Fushidtinere, bitbisarebk@syhas been
|sease% such as nd. septic shock. Ther fore, HNE

proposed T goRu by alOR }St esﬁ chopisptfanmatay giseaspyput pfyg to acute
inflamia@fy d8AkesQlicttisyeas$end @l sweek Wi th  HNE activity such

as inflammatory di seases such as pul nonary enphysena,

adult respiratory distress syndrone (ARDS), chronic
Thereﬂ@feOHNIE' il béhsideRRl AbLa QRSB METL VBT MY krgﬁﬂl@ﬁ%f dissRaSifvolved with

. pul nonary hypertension, and other
HNE 40Hf1ryai%ﬁ%lﬂ§}aram§te@/s@%ea%ﬁg Syg|ap DREIOB# ﬁmﬁbwmﬁméalrt yespiratory
distresS ¥R AR AR, R GIES G RCGNATESostrAR e COPD
mrﬁg %@’veé\mtﬁzﬁ%creééedland abnoﬁﬁgﬁ glrmay gfg?ﬁons )
pulmoa@y Wepertensen, aletberiinflamamaieny disgasel sseedlens bromhpuinteee dysplasia
in prerlﬁaﬁﬁﬁ%b I%,?elé )a%ﬁ ?&%%k@n@?%&a\%%%?reé%g diee?%;%ml% aervay secretions as well
as acuysflaamatorgppkasealhontheng che weed rf@ap@,lﬁammtulmm sagamists or inhibitors)
. uppositories or by oral or sc or iv application or
if HN]:?) ! . . .
y inhal ation, respectively. Chondronyces is a genus
in the famly Pol yangi aceae, which belongs to the
coccal .within the Delta-pr bact er

TreatniBal i b 45 SR oV S Bis PP ABEGLET s PRghESy g uposiories
or by ¢T¥X® a6 i@ bpRicatddntor by lirhAlatieg adspactivelpd- shaped bacteri a

with two characteristics distinguishing them from nost

ot her Dbacteria. They swarm on solid surfaces using an

Chond@6ihycé€is @l defhisNG tHIEEHRNP SAnaRdeR UREIIBISngh @ ThObRler Myxococcales
fruiting bodi es upon starvation (Kaiser §2003 . The

Wlthlnﬂ?%‘%@ﬁtpr?‘ﬁ?}f@ﬁﬁ%? aRtai of the Adpt Vixtpcesrales @lsogallsd pepbpeia, are

gram- ﬁg@%@?@s}%ﬁf(ﬁb&féﬁﬁ Qn“rl%iq?\%§ cldpterRfi® d@lhuiltnSRER fohCabdt Yther
nmodul ate kal li krein
bacteria. They swarm on solid surfaces using an active gliding mechanism and aggregate to form

fruiting bodies upon starvation (Kaiser (2003)). The present inventors have identified cyclic

depsipeptide produced by Chondromyces that are able to specifically modulate kallikrein 7.

Summary of the Invention




Summary of the Invention WO 2009/ 024527
PCT/ EP2008/ 060689 5 In one aspect the present
WO paoen245eh rel ates to cyclic depsi pepti des, orPCT/EP2008/060689
derivatives thereof, having the structure of fornula
(1): 4 _6 r A2 ~ wherein the ester bond is found
bet ween the carboxy group of A7 and the hydroxy group
of A2, wherein X and Al are each independently
optional, and wherein X is any chem cal residue,
In one‘%}%E@th@pre&'nt inSerfion r@RNEADL dyal¥i dopsiRpligbs WH e Avdt® cd WErcof, having the
aspartic acid or a der|va¥|ve of said standard am no
structugg piformydyein A2 is threonine or serine, wherein A3
IS a non-basic standard am no acid or a non-basic
derivative thereof, wherein A4 is Ahp, dehydro-AHP,
proline or a derh\adtdwel t-hereff—mnterein AS is
i sol euci ne or validne, whérein A6 ig ®yrosine or a
derlvatlve thereo@ and mherein A7 i§s | eucine,
i sol e ne 9@ VA= YT, T Y= WAL N W } AAAAAAAAAAAAAAAAAAAA t he Cycl iC
depsi pepti dés lof 2 |nven i on, ory%%rlvatlves
t hereof, can be depicted accordlng to Formula (1'): O
R3O H ONHOHNRS XN~~~ R R7T OO H=0Y N*"%
i
whereBif O RICEREY Do Ao A RV AOB 280k Esrpun g A>
whereRCGTrAERR 008 £®B dBigpendently optional, and whereln X is any chemical residue, wherein

Ay is a standard amino acid which is not aspartic acid or a derivative of said standard amino acid,

wherein A, is threonine or serine, wherein As is a non-basic standard amino acid or a non-basic
derivative thercof, wherein Ay is Ahp, dehydro-AHP, proline or a derivative thercof, wherein As is
isoleucine or valine, wherein Ag is tyrosine or a derivative thereof and wherein A7 is leucine,

isoleucine or valine.

Alternatively, the cyclic depsipeptides of the invention, or derivatives thereof, can be depicted

according to Formula (I"):
W)k O
OH N\__R5
Aoy R7 O 0

C) R6

wherein X and A are as defined in the claims, and wherein

R2 is H or methyl



6 R3 the side chain of a non-basic anmino acid or a
non-basi c derivative thereof R5 is the side chain of
w0 b@ardsed aci d i sol eucine or valine R6 is i s PCHERIOU060689
chain of tyrosine or a derivative thereof R7 is the
side chain of the am no acid | eucine, isoleucine or
valine Y is either hydrogen or a nethyl group, and
wherei n Ahp can be substituged by dehydro- AHP, Ahp-1,
Ahp-11, proline or a derivative thereof. The present
R3 thel siie@Rhih ONa RbSBasic@nBAERid & BhoRbAIEBG R CAbY
~acceptable salt of such a cyclic depsipeptide or a
RS is thesijle ghaingd thavapiappcid jsplepgiee ¢yeline depsi pepti des of the
R6 is il ﬁ%%%hﬁ&é@@d@m@% E'd?fvaﬁ% @Gybe residue, for instance
CH3CH2CH( CH3j CO, (CH3) 2CHCH2CO or (CH3) 2CHCO. In the
R7is thy gitl¢ chadheqfshqramne ead leoging, @ldqupipent Yabne Al can be
o 1 e, ic acid, or a derivative thereof,
Y elg{egflﬂg&%ﬁg{ gﬁgﬂ@[ﬁg@lﬁ le or a glutamc acid ester. In
and whdngn éyip karcbedepsitgeply dbgdrofAHReAlipAyahp-lloproAe gandcbeative
thereo%hreonine or a derivative thereof. In the cyclic
depsi pepti des of the invention A3 can be leucine. In
the cyclic depsipeptides of the invention A6 can be
tyrosine. In sone enbodi ment.s of the cycli :
The e ERBRPR oS RGP A DATPARLTIOS ASCBRRCHR! phsgeinpfyelic
depsipggide\oah dsteraBve thbiedO- pi peri di n- 2-one, Ahp-1 or Ahp-11.
In some enbodi nents of the cyclic depsipeptides, or
derivatives thereof, of the invention, Xis
In the £ NESstFeRlideAbr 1hs inFbatioAN &, be® st @l raGdud, @F indtance
erivative thereof, A2 is _threaonine, A3 is |eucine,
CH3CH HCHAID, §¢ Hao (A HIf 0 P& HshERESF | A5 i's i sol euci ne or
valine, A6 is tyrosine or a derivative thereof and A7
Is isoleucine or valine. In other enbodi nents of o
In the gxediF depsinspisdep epthp derention Adegan ba glufaayng, [ghitasge acigfor g derivative
thereof, @)é?@%}lh%ﬂlig%i'trﬁe 0%%%%)@@ Al is glut am ne,
glutamc acid or a derivative thereof, A2 is
t hreoni ne, A3 is WD 2009/ 024527 PCT/ EP2008/ 060689 7
ine:. Ad, i : ' ive. . '
I the R ot B Ay iR AREL KB MYk IR BbvapfBk Bt
and A7 is isoleucine. In yet other enbodi nents of
In the S%C‘ﬁ'c 'dgps%%ﬁ’gsgeﬁ’%%é ARene@h A8Lh R1dYER. E hereof, of the
rnvention IS

In the cyclic depsipeptides of the invention A6 can be tyrosine.

In some embodiments of the cyclic depsipeptides of the invention A4 can be the Ahp derivative 3-

amino-piperidin-2-one, Ahp-I or Ahp-II.

In some embodiments of the cyclic depsipeptides, or derivatives thereof, of the invention, X is
(CH3),CHCO, A is glutamine, glutamic acid or a derivative thereof, A, is threonine, A3 is leucine,
A4 is Ahp or a derivative thereof, As is isoleucine or valine, Ag is tyrosine or a derivative thereof

and A 1s i1soleucine or valine.

In other embodiments of cyclic depsipeptide, or derivatives thereof, of the invention X is

CH;CH,CH(CH3)CO A; is glutamine, glutamic acid or a derivative thereof, A, is threonine, Aj is



CH3CH2CH(CH3) CO, A is glutamne, glutamc acid or a
derivative thereof, A2 is threonine, A3 is |eucine,
wWoMwe248ehydr o- AHP or a derivative thereof, ASPCHEP2008/060689
i sol eucine, A6 is tyrosine or a derivative thereof,
and A7 is isoleucine. In further enbodinents of cyclic
depsi pepti de, or derivative thereof, of the invention
Xis (CH3)2CHCH2CO, Ai is glutam ne, glutam c acid or
a derivative thereof, A2 is threonine, A3 is |eucine,
leuciné¥h ,iSA REENHBiv ARR ’the@@b@ Aris BoReihY AL iM§rs A8 bEPforivARyd thercof,
i'soleucine, A6 is tyrosine or a derivative t her eof ,
and AgipgolkICING | sol euci ne. The present invention noreover
also relates to cyclic depsipeptides, or derivatives
t hereof, having the structure of formula (1) A. 1 c 4
In yet Gthﬁr engbodmn® ofkedtieidapsifivetides piederiyeiivg thaseof ouf ek ibesniereX is

i CHREM DA S Qo BRSNS B0 L i, i

leucinfg IﬁutladnhgdraeﬂdiP ora ¢ericamnieviatréofeA  iheokofine, Ashetymisime APa flgivative

thercok ancfg I 1soteu\é\4?1eer ein AB is |leucine, wherein A4 is Ahp or
he,”or “a derivative thereof, wherein A5 is

phenylalanine wherein A6 is tyrosine or a derivative

her eof., and n. A7. is vali
in eSS Of WEFe Siroride: G bRy SRR BRT igiiun X i
(CHQ@H(I}@mm 8. isgluthialie Colaainit a01d i a deevativatheieef, ) ey @abnindA; is
onin s leuci.ne, A4 is.Ah
leucmej éAr“lls\/ iy@r@ "ﬁiﬁ%?ﬁ}ﬁfor a Agrlilvagve Elﬁl@ﬁg |Aéllsalﬁ ?ﬂ?meﬁ§6 i éyrosme ora
derivaliyd &t SRaRIrA As felboiad. i ve thereof, and A7 is valine. In
ot her enbodi nents thereof, X is (C}B)ZC}IC}chz Al is
glutamne, glutamc acid or a derivative thereof A2
The pl‘es%n{ Y &R0 Rreobd all® r!}l@t@ﬁo"@ehc%pélﬁepﬁﬂ&l b%rwﬁfve@thereof having
derivative thereof i s “phenyl al ani ne, A6
ﬂws“?ﬁ@@@fﬁ%mbm(ﬁ derivative thereof, and A7 is valine. In
there enbodi nents, the nitrogen atomof the am d bond
between A5 and A6 can be substituted with a nethyl. WO
2009/ 024527 AP&H-&PA( 0@8+4)(M¥%9#§8 In the cyclic
depsi pept i %or der4 vat'i Ve t Eﬁeof of the invention
A, A2, A , A6 and A7 can pe L-am no acids.
Ngg &R present invention also
ate

3,
}%mwa4 i S zh,4wghm;;
bt Zuse of t he aboveZdescri bed
depsi pepti des, and derivatives thereof, as a
medi canent. For instance for the treatnent of cancer,

where n'iligef’éé’ie*r b i@FouBY ét'w@ {HRBEE Sy Bup drN7 dhll g‘leg‘)é'g?)?(??%‘ﬁp F A2,

anmat ory and yperpolirfeerative an
whereigl{ 1§ (@Hs)@@gggzg(g,ovhe@n Ay is glutamine, glutamic acid or a derivative thereof,

wherein A, is threonine, wherein Aj; is leucine, wherein Ay is Ahp or proline, or a derivative
thereof, wherein As is phenylalanine, wherein Ag is tyrosine or a derivative thereof, and wherein A
is valine.

In particular embodiments thereof, X is (CH3),CH CH,CO, A; is glutamine, glutamic acid or a
derivative thercof, A, is threonine, Aj is leucine, A4 is Ahp, or a derivative thercof, As is
phenylalanine, As is tyrosine or a derivative thereof, and A7 is valine.

In other embodiments thereof, X is (CH3),CH CH,CO, A; is glutamine, glutamic acid or a
derivative thercof A, is threonine, Aj is leucine, A4 is proline, or a derivative thereof, As is
phenylalanine, Ag is tyrosine or a derivative thereof, and A7 is valine. In there embodiments, the

nitrogen atom of the amid bond between AS and A6 can be substituted with a methyl.



kel oi ds, hypertrophic scars, acne, atopic dermatitis,
psoriasis, pustular psoriasis, rosacea, Netherton's
W@ dotse7 or ot her pruritic dermat oses such asP@I/EP10g®060689
nodul ari s, unspecified itch of the elderly as well as
ot her diseases with epithelial barrier dysfunction
such as aged skin, inflammatory bowel disease and
Crohn's di sease, as well asgpancreatitis, or of
cancer, in particular ovarian cancer, cystic fibrosis
In the é)gf b deﬁlﬂeﬁ’t‘fﬁeco&téﬁ%t% loy®f, Wkﬁé‘?ﬁ‘\%ﬁb{orw\ﬁ eas @ 3( KO and A7 can be
pul monary f i brosis, adult respiratory distress
14mm%@%ﬁﬁo%@“”&%T@ﬁF@l%ﬁ@%éh@t|s heredi tary enphysem,
rheumatoid arthritis, 1BD, psoriasis, asthma. In one
enbodi nent the present invention relates to the use of
The preyeat inixnien dles taldtdyetel theiss dighpatiodedescribgddiensapdptidesi aalglerivatives

thereolh H$ % ﬁl%ﬁlcarﬁle?ht q:opgg{aﬁ@e%%e E‘é’{tm%;ﬁ{%f Egn%al [@A&tlcﬁfar ovarlan cancer, or

anmat ory or hy er erative
for thegfetmedi @fea&wn@uumné/sr hoeplemoti&ratlhy pmhtrnmmﬂkm @srases ,such as
n atopi c dermaf i | ar
keloids %g]igertr%phl Scdrs, Saacg%aEOpﬁeféh sor1a51sh]%}1rs§1|lffaé pgorrlam Hgsacea,

Nethemmsr Symdnoméer nﬁblq&elsncsdwhata&s puchiras garigo ockdulzaisj wspecified itch of the

f i tch
etden (i 3BT 0 ko5 it B oy gt RecdEfningammatory
bowel dedhe sid Orohh W fdlsea¥oRs AreYl ab pairteatitiss eaGRamIRE ip£tIcUlE ovarian cancer,

s wel | reati cer
cystic ghrfoﬁlﬁ Z@f)a YBW%P‘?SEHC%‘}&?@B onagy lsgﬁﬁﬁt(i?rQF %ir%‘g’&?“ﬁﬁ’n@br?%se adult
respird@§r@ IR AEss lsPRsthd, @RrohR IbadneHitit, hefeiRarl SRpBfsedhl @heumatoid arthritis, IBD,
above-descri bed depS|pept|des and derivatives
psoriayih @3B as a medi cament for the treatment of cystic
fibrosis (CF), chronic obstructive pul nonary di sease
(COPD), pulnonary fibrosis, adult respiratory distress
Tn onegibadignat the pressni v entien stites tg therse atte abaycdpshyekdeasipeptides,

d dEDEHTRIEDr, 3L § Blitdrfont FfPthe (REMINASH iBf naﬁatag% d/ot liferati
¢ ot her enbodi ment  t he pr eesent i'nventi on r at gsﬂyp\é% HEe
and preufifee sygedigshses Nechal bvleld@télypcrrtrblduc scdes paing eprpicddegmatigigpsoriasis,

I

pustulﬂfepr d)rYa?{s &R %Irﬁ%{h%l% ﬁorﬂ‘égogpﬁ}%pﬁ{e}hn% g%rélta%ﬁ gtsgcslaatrs 'igﬁmégo
nodulagik; unslmhcsfedstels 0@1:1@ hldagf doofobli ad Sthehgipesds rvomrnp(th@mhlvasr,ler dysfunction
such asfa éls:% slg%t 1§Hanr1%1%t§erbgowe lgﬁ‘ﬁls {) ?c)lgfrlgﬁanzél %1 aoeﬁég \glel?as( Ihancreatltls or of
cmmmpmqmnkubrd@wmmtmsas such as prurigo nodul ari s,

unspecified itch of the elderly. WO 2009/ 024527

PCT/ EP2008/ 060689 9 The present invention al so
In anoREATRATEES the m@@aﬁsﬁ&nﬁ@rrepfe@ cuie g of kiR abywed-deScribed
depsipgpﬂe asgmap hérgfggyeg rtlhaget g%é%}ég@}:g%&gﬁé %%?rg?ntt g? cystic fibrosis (CF),
chroniEDBRAERRY B SonSEy Blese (EOPEY), RAlhona8f fikodil baii reffiRtoRPHistress

in a suitable nmedium and optionall chemi ca

syndrogss cRygiie Bpnefitis, h@fe%%?mé%a rhepppiold YdpEs JBPt PygEasippsthma.
by expression of the biosynthesis genes of a

Chondronyces strain, a variant or a mnmutant thereof,
n yet pripther prabech PR e rscsenicR i ian roffénstto the uag of theghgve-described

depmp@;ﬁtde@, ARk h&lﬁ%&%of,dﬁﬁ'ﬂeﬁkhﬂ&&& the treatment of inflammatory and/or

hyperpoliferative and pruritic skin diseases such as keloids, hypertrophic scars, acne, atopic
dermatitis, psoriasis, pustular psoriasis, rosacea, Netherton’s syndrome or other pruritic dermatoses

such as prurigo nodularis, unspecified itch of the elderly.



the so-produced cyclic depsipeptide. These processes
of the invention can be perfornmed with the strains
w@honge4seyces crocatus (DSM  19329) or Chondr oPG/IYEB2008/060689

robustus (DSM 19330) or Chondronyces api cul at us ( DSM
21595). The present invention hence also relates to

i sol ated Chondronyces m croorgani sns deposited under

t he accessi on nunber DSM 19829 or DSM 19330 or DSM

21595 and to cyclic depsipeptides, or derivative

The pre@t @0EntioR LIRS &S Hip ¥t FIER et Fdi’ Ipﬁutdﬁéi QRGNIRMEESeptide, or
nlcroo%ganlsns Description of fgures Figure 1:

derivatiyq thpyrofs pfethe ngiention. foniasterns by GH]@V%ﬁOﬂfOé R dibrdromycps $t60D a variant
ora mMéEt thd&st %@%mb'l:é ﬁé’cﬁ?m,lzcmd %ﬁﬂb%ﬂﬁ&q Hé{maﬁf)n $fh[ﬁ‘e SO- prgduced

ound of formul a gure
cyclic ﬂmmﬂl@p@rdﬂryreamessﬂom Qféllednmnmpﬁds ghey anarﬁlﬂoadr(owms pirgiggovariant

ora mM_Et %%g (f DN?Q%ter mﬁ%g %\?ﬁ‘?q %%?%Wﬁ %é%&ﬁg}\g%eﬁlﬁ&ll:derwanon of

the soJ@rodedeﬂlmpmpapum of a. derivative of the cycl | c
These R%% gse&ttﬁeqrewe% 1§r9 %%lbggerf%nnam lirt]l‘ll tl?e s(tram% é%’h & on%ces croca sp (DSM

Peen conver no-pi peri
19329) ex@pliwmdyes rolisgs (@SM:19130) Nhﬂh&ﬂl@@ﬁyddmmcfulaus (DSM 21595).
derivative of the cyclic depsipeptide according to
Exanple 5. (500 MHz, d6-DMSO) Figure 7: 1H NWR
The préRaciidhion herde alde Falatattb welaald (Maﬁdr@yzp&ek enictefghiam deg6sited under

the a5 o5 MO EPOGRBY 08B DI 2H5 Guind WG ck uyepides.or

derivafiReitesiThOflucdd bl Bletia1htv® CREnd- B ceyickdorg@pes pept i de
according to Exanple 21. (500 MHz, d6-DMSO Figure 9:

1H NMWR spectrum of a. derivative of the cyclic

depsi pepti de according to Exanple 26. (500 MHz,

d6- DMSO) Figure 10: 1H NMR spectrum of a. derivative
of the cyclic depsipeptide according to Exanple 32.

Descrfgﬁggoi\’{ﬂ%’Fiﬁg'FsDNB@ Figure 11: iH NWMR spectrum of a.
Tvativ the cyclic depsipeptide according to
Exanple 44. (500 MHz, d6-DMBO Figure 12: 'H NWR

. ect n RERY
FisurERECt IHOR I8NV Kool BN PR RER )
descri ption of the I nvention
Figure 2: BC-NMR spectrum of the compound of formula (IT) (150 MHz, dg-DMSO)

Figure 3: "H-NMR spectrum of the compound of formula (VIII) (600 MHz, d-DMSO)
Figure 4: BC-NMR spectrum of the compound of formula (VIII) (150 MHz, de-DMSO).

Figure 5: "H-NMR spectrum of a. derivative of the cyclic depsipeptide according to formula

(IT) wherein the Ahp has been converted into 3-amino-piperidin-2-one (Example 4).

Figure 6: "H NMR spectrum of a. derivative of the cyclic depsipeptide according to Example
5. (500 MHz, de-DMSO)

Figure 7: "H-NMR spectrum of a. derivative of the cyclic depsipeptide according to Example
19. (500 MHz, de-DMSO)



As descri bed herein-above and in the clains, the
present invention relates in one aspect to cyclic
waelepeiopespt i des, or a derivatives thereof, havi PGI/EP208/060689

structure of formula (1): AAAAG6 2 0 A7 wherein the
ester bond is found between the carboxy group of A7

and the hydroxy group of A2, wherein X and Al are

each i ndependently optionaligp and wherein X is any

chem cal residue, wherein A is a standard am no acid

Figurd§i Ch 'Hs\NRtspaSRa $laCd@Shthve IMARISGER RBsipStilibE&BRIiT}S0 @&ample
serine, wherein A3 is a non-basic standard am no acid

or a RAnSBAMHE. dePMADi ve thereof, wherein A4 is Ahp,

dehydro- AHP, proline or a derivative thereof, wherein

A5 is isoleucine or valine, wherein A6 is tyr03| ne or
Figure9: der VYR yeectiaraef desivativated thicsicliarlepspdpedetagerding to Example

i sol eugi Qg 36_bp,ﬁ V\D 2009/ 024527 PCT/ EP2008/ 060689

11 Alter ?I ver e ‘cyclic depsipeptides of the

|nvent| on, or a deri vative thereof, can be depicted

Flgur %O Ble:%u %r'vllth@e.%f tlﬁswgiﬁﬁgi%ww%qugiingq% Example
and A|32a(r590aﬁ{zdéa‘DN@d))i n the clains, and wherein R2
the side chain of the amno acid threoni ne or serine
R3 the side chain of a non-basic amno acid or a

FiguréDn- basiNMeapestat ofa. ddieaealof tytisk depapsitideaebaling t0Example

the am n(%()@ﬁ/[p? d6-8MeSl6 ine or valine

Figure 12:  '"H-NMR spectrum of a. derivative of the cyclic depsipeptide according to
Example 45. (500 MHz, ds-DMSO)

Detailed description of the Invention

As described herein-above and in the claims, the present invention relates in one aspect to cyclic

depsipeptides, or a derivatives thereof, having the structure of formula (I):

A§ Ar—A: z?é
X—Ar—A;——0—A.

wherein the ester bond is found between the carboxy group of A7 and the hydroxy group of A2,
wherein X and A, are each independently optional, and wherein X is any chemical residue, wherein
A is a standard amino acid which is not aspartic acid, wherein A, is threonine or serine, wherein A3
is a non-basic standard amino acid or a non-basic derivative thercof, wherein A4 is Ahp, dehydro-
AHP, proline or a derivative thereof, wherein As is isoleucine or valine, wherein Ag is tyrosine or a

derivative thereof and wherein A7 is leucine, isoleucine or valine.



R6 is is the side chain od tyrosine or a derivative
thereof R7 is the side chain of the am no acid
WO eaelozus?7 | sol eucine or valine Y is either hyRPCDERI008060689
a met hyl group, and wherein Ahp can be substituted by
dehydr o- AHP, Ahp-1, Ahp-1I, proline or a derivative
thereof. The present invention also relates to a
pharmaceutically acceptabl ejisalt of such a cyclic
depsi peptide or a derivative thereof. In the cyclic
Alternﬁ.’tﬂéﬁl %Q&éli@%péﬁge R Jf EERAchAEh, bhedBivhiRARG & Qe lepicted
he "am d” bond ?meen A5 and A6 can be substituted
fw““@ﬂ&qﬁF@“W@tﬂQI. In the cyclic depsipeptides of the
invention X can be H or an acyl residue, for instance
CH3CH2CH( CH3) CO, (CH3) 2CHCH2CO or (CH3) 2CHCO. WD
2009/ 024527 PCY/ EP2008/ 060689 12 In the cyclic
depsi peptides|pf the invention Al can be glutam ne,
O thereof. In the cyclic

depsi pep bn A2 can be threonine.

In the cycllic deﬂg of the invention A3 can be
| eu pept i des of the invention
A6 osi ne or a dbr ative thereof. In sone

enbodi ents of the cycli Qleps{pepiRBes of the

i nventi pn A4 can be the Ahp derNvative 3-
s NQx -2-one, Ahp-I or p-11. In sone
X embdli rend¢ of cyRlic dépsi pepti @r derivative
t hekbof , the iBventidh, X is/ (CH3)2CHCO, A is

gl ut am ne,
is threonine,
derivative th

or a QQLivative t hereof, A2

' A4"Ys Ahp or a

ol eucine or valine, A6 is
tyrosine or aAlerivative th of and A7 is isoleucine
or valine. |In™0ther enbodi s of cyclic
depsi pepti de, or derivative thereof, of the invention
Xis CH3CH2CH(CH3)CO Ai is glutamne, glutamc acid

whereimrX andder dry at defieed ineeeddims ARd ivdietehr eoni ne, A3 is

R2 the. 51cPe clhaln of Lelal 3 oAaI'c]%[theorialnéjoerrsleMr?et lve thereof, A5 is
i*Soletcine. “A8" rosine or a derivative thereof,

R3 theasm}b cAZin Ioﬁa n&eba:‘smcaummo adidhoryatondiatie derdmatiodtherestt s of

RSBtﬁ%vg%@} ﬁi%ﬁggtldeéﬁﬁ%ﬂgerlva ive tPgrS?Ltaging?e

R6 is ig khdtsRkichaiAcd € r@inedor d @eidivedit ¢ therebfler eof, A2 is

eof

R7 is t%le 5136 gilam of tﬁesaniliﬁo acid leucine, isoleucine or valine

Y is either hydrogen or a methylgroup,

and wherein Ahp can be substituted by dehydro-AHP, Ahp-I, Ahp-II, proline or a derivative
thereof.

The present invention also relates to a pharmaceutically acceptable salt of such a cyclic
depsipeptide or a derivative thereof.

In the cyclic depsipeptides of the invention the nitrogen atom of the amid bond between AS and A6
can be substituted with a methyl.

In the cyclic depsipeptides of the invention X can be H or an acyl residue, for instance

CH3CH2CH(CH3)CO, (CH3)2CHCH2CO or (CH3)2CHCO



| eucine, A4 is dehydro-AHP or a derivative thereof, A5
is isoleucine, A6 is tyrosine or a derivative
W@ b@pefs27 and A7 is isoleucine. In further enbRdi/ERIWE060689
of cyclic depsipeptide, or derivative thereof, of the
invention X is (CH3)2CHCH2CO, A is glutam ne,
glutamc acid or a derivative thereof, A2 is
threonine, A3 is leucine, M is dehydro-AHP or a
derivative thereof, A5 is isoleucine, A6 is tyrosine
In the &Yclid djR1PeM@Ricl ¥Lthe hﬂ@l’itf@‘ﬁfAl @R Be Ailitdnfind, SRKAMUE bAIE or T B&ivative
resent i|nvention noreover also relatés to cyclic
thereogepsipeptldes or derivatives thereof, having the
structure of formula (1) WO 2009/024527
PCT/ EP2008/ 060689 13 A: 4 A. O -A7 wherein the ester
In the pphid depsipeptides obtae weention e eabbdxgongicoup of A7 and the
hydroxy group of A2, wherein X is (CH3)2CHCH2CO
wherein A is glutam ne, glutamc acid or a derivative
In the tyvdic defsipeptivee pEtha ind@ntion Aqaebniaueinpewherein A3 is
| euci ne, wherein A4 is Ahp or proline, or a derivative
t hereof, wherein A5 is phenyl al anine, wherein A6 is
In the tydliodemgpepiidea ofibe invaitioneA G dae be ofrosidna awkevagive thdikof.i s
valine. In particular enbodinments thereof, Xis
(CH3) 2CH CH2CO, A is glutamne, glutamc acid or a
In son@ehibyditicHe of i’[h@ c@gic,defBpebBdds RF o ivetion 84 b4 HeabtCARederifdtive 3-

rivative thereof, A5 is phenyl al ani ne,
amino T s G | 6 AL

Herivative thereof and A7 is
vallne In other enbodlnents t her eof , X is (CH3)2CH

tanlne lutam c acid a derlvatlve
In SOH{ew&b@@fnem Of %,Wbﬁ Aenspepride. 9x3ie¥lgatwé therssg, of g SN ED K the,

(CH3)2QTH(§) dgrid g’lﬁkhﬁ'& thensoicid &54 deSivatRR %éo@lﬁ?z% feonff, A3S'IS leucme
erSlne or a derivative thereof, and 'S Vallne

A4 ls Alipegr @ dertydiale Heres Astiigoleysineras g@lnleafxemtxapsmw agleiigptiye H@reof

andAPfE%ﬁﬁ&n@éw%ﬂﬁaAﬁ can be substituted with a nethyl. In
e cyclic depsipeptide, or derivative thereof, of the

i nvention A, A2, A3, A5, A6 and A7 can be L-am no

In othé%Hg§d1m|¥91.Jé GPN4 [lc d?%ﬂ1p8ﬁ[he 3c§ d@RfdAth theé%%é&‘ Al q’rﬁ/eflt%n Xis
I SOl eucCl ne, eny a I ne or va

CH:ClgPH (Cell (47 Ai B@lwaginnehoamivatidoes dandtlvqaﬁletfeeﬁ Abisythreonme Az is

leucmel: ?]Agllse #ﬁl grﬁa C}]elélgat%/%% heieorf £ nb?sg%cme && 18 t§r051¥1f: o%derlvatlvc? thereof,

muh&nhaownﬁnalnlng varlables are as defined in cIa|n11

In yet other embodiments of cyclic depsipeptide, or derivative thereof, of the invention X is
CH;CH,CH(CH3)CO, A; is glutamine, glutamic acid or a derivative thereof, A, is threonine, As is
leucine, A4 is dehydro-AHP or a derivative thereof, As is isoleucine, Ag is tyrosine or a derivative

thereof, and A5 is isoleucine.

In further embodiments of cyclic depsipeptide, or derivative thereof, of the invention X is
(CH3),CHCH,CO, A; is glutamine, glutamic acid or a derivative thereof, A, is threonine, As is
leucine, A4 is dehydro-AHP or a derivative thereof, As is isoleucine, Ag is tyrosine or a derivative

thereof, and A5 is isoleucine.

The present invention moreover also relates to cyclic depsipeptides, or derivatives thereof, having

the structure of formula (1)



In anot her enbodi nent, A4 is 5-hydroxyproline and A5

is isoleucine, and the remaining variables are as
waledovmzE2i n claim 1. I n anot her enbodi nent, A4PCHERINNS/060689

and A5 is isoleucine, and the remaining variables are

as defined in claiml. In another enbodinment, A4 is

Ahp-1 and A5 is isoleucine, and the renaining

variables are as defined imgclaim1. WO 2009/ 024527

PCT/ EP2008/ 060689 14 In anot her enbodinment, A4 is

Ahp-11 and A5 is isoleucine, and the remaining

vari ables are as defined in claim1l. In another

ermbodi ment , Afﬁm+%kf%z%ww¥§%mm§;§7 i's isoleucine, and

the renai ning variabt es are asgbdefrned inclaiml. In

anot her enbodi nent, AA is Ahp-1, A5 and A7 is

igg dﬁ@@mm?Q S)re-ri-2g Aari abl es are as

défined ih clafm 1. In another dmbodi nent, A4 is

Ahp-11, A5 and A7 is isoleucine, and the renaining
variables are as defined in claim1. In another

whereﬁqﬂ@éiteﬁrﬁoﬁd is Afhnll BetRelVEE CaY Ry Prbdpor AA@In@% @&o‘x? group of A2,

i sol eucine, and the remaining” variables are
whereige¥ lSrt@Hs)ZQ%H@Ha@Qn viherea Ay seeiitpraing, ghutanpic apig oga germaam thereof,

whereﬁllAjz 19&1} 91%' \ghergﬁ 'Aﬁﬁsme ?ne Qrfler@mgi lfst zlﬁgﬂ &gzirglﬁ{e' eﬁaatde}ﬁ@a ive

such or exanpl e utam c n|tr| ) ut am c acl
thereof grth@reng@gh phgly@lallmawkeyt:m ds fisetyrofiac gr a driyptavei thereadi ahd wherein A,
s vaEthyl ester) or such as C6_24aryl ester (e.g.

ﬁ utam c acid phenyl or benzyl ester). The present
In partnquiae atmbahmailts thereef, &t ie §CH-0,GHhE€HpS@, Af is glwamine, glutamic acid or a
derivafll be 8(?18 gc {slt}kl)rggmr(lj e Sl c‘tr{ed A4 is nd%rgagerl%fotye t}hereof Asis
phenylataﬁﬁnb ek ty@(ﬁsnfeaji’r @elél;lvaltme thafebf emd Af is@wlafel an cancer, or

for the tr d/o
in othgr b ASieit SRT O isdH et ETRTD A el She, eliteraig aid ge
derivali@d tBErlSE A 1Ty Pedohine PR i€ leiciae SA4 1§l§ﬂ’oﬁne at Odrbater thebofl ASis
Net herton's, s r other rur|

phenﬁ@ﬁtr'ﬁf%gévr%wraél%raurr égreﬁgatﬂ §r jsga Htrn‘gﬁ ¢F Frngadc ingnty, the

nitrog@f atd i 6 @k dRfd BondBetWRbd A8EnPAB 84N beuBRRAREBwMA & Mhethyl.
epithelial barrier dysfunction such as inflammatory

bowel di sease and Crohn's di sease, as well as

In the Qﬁ*ﬁg U§RIpebtic®: or driPAfc AR 'o@(ﬁfétanelfl@orpA?%@%ﬂ RYERS 4N 7 can be
relates to the use of the above-describ

Lann@e%eid@ﬁﬁﬁﬂ@s$40%hﬂg@%ﬁhwatlves thereof, as a
medi canment for the treatnment of inflammatory and/ or

hyperpoliferative
A5 stands for isoleucine, phenylalanine or valine. A5 is in particular isoleucine or valine, and

preferably isoleucine.

In another embodiment, A5 may be phenylalanine in particular when A4 is not Ahp, and the
remaining variables are as defined in claim 1.

In another embodiment, A4 is 5-hydroxyproline and A5 is isoleucine, and the remaining variables
are as defined in claim 1.

In another embodiment, A4 is Ahp and A5 is isoleucine, and the remaining variables are as defined
in claim 1.

In another embodiment, A4 is Ahp-I and A5 is isoleucine, and the remaining variables are as

defined in claim 1.



and pruritic skin diseases such as kel oi ds,
hypertrophic scars, acne, atopic dermatitis,
w@s@poases, pustul ar psoriasis, rosacea, Net hBCT/BP2088/060689
syndrone or other pruritic dermatoses such as prurigo
nodul ari s, unspecified itch of the elderly as well as
ot her diseases with epithelial barrier dysfunction
such as aged skin, inflammatsory bowel di sease and
Crohn's di sease, as well as pancreatitis, or of
Tn ano®@PGRYodirhdht, P8 & IAGPITRAndVAK i BRuERN GRY thelréhlﬁﬁ‘iﬁ% D&tables are as
enbodi ment the present invention relates to the use of
defined Heclgipolve- descri bed depsi pepti des, and derivatives
In anofh@le&ﬁ&bfdlmé?ﬁ 1@1 1@@\%?' C@%A fgrlsoqéﬁ@mE raﬁ@ﬁﬂ@%alﬁﬁlg QXI‘?}b'leg are as
brosi s roni ¢ obstructive pul monary~di sease
dﬁhWQGEﬂ@mklpulnnnary fibrosis, adult respiratory distress
[ r : [ :
nano YRR e O8GRI B I REL G BRI IGTRsr
dﬁhm@@09m02u527 PCT/EP2008/060689 15 In yet another
In ano rleeol’l’l ment tAlP 18 Rbegﬁ IA& al’lH \A%qg ISO nucrlr?e %IICP t%e remalnl a%%bl Sf arc as
e above- descri { “and deriva ?%ves
defined hﬁrlame as a medi camant f or t he t reat nent of

i anol TR AP S ege R B 0 Bl ¥ Tl Pl ining

variabR€ 0@ as aéfaRet ¢ clgernatitis, psoriasis, pustular
psoriasis, rosacea, Netherton's syndrone or other
pruritic dermatoses such as prurigo nodul aris,

As usddf]féféﬁﬁ iAfliied gluta@iinQ flutahfic &idl %Fﬂnyune Tck}a dPitRsRe Heﬂnwemulc@ Bs for
al so enco asses praocesses pro ucl n the c

exampé%%gtp@é;mm glu&mlc trad ?%ﬁp@eas@@a]é%% estepfe. g tggltamlc laCId methyl
ester) btns\ﬁ@mats' @ary1Q6ted @S Qﬁﬁﬁncbéﬁc%ﬂehﬂrl\b@%&?l Qferp

Chondronyces strain, a variant ~or a hutant thereof,

in a suitable nedlun1 and optionally chemcal

The p@&qﬂ ¥aldion al% retl'ﬂ& tﬁ ﬁlerﬁgé)gﬂ'{ﬁéaQoov&—ﬁ@slchﬁeddc@gs?lbagﬁ%s', HR deAlatives
by expression of bi osynt hesi s genes ' '
thereoChvn thedinyeey. For matance far thatrpzamt:nt of cangeryintrarticulaheyasieh cancer, or
d

for the ol E R AAAUS o GF B AT, B e Mltispases uch s
keloidg ylgpertroIdmp@aqs,e@m, d@plc'ﬁeesaeltlp,rmm5e§etbértctnfsesyhmmn or ather
pruritic germafosepses{lﬁsq,f O ,lrir)en%géﬁé]tg?ulgrbse E?S]stgr ahgdsltccg;og ﬁlr S ?%ss WfllE@ ﬂther
diseasd&9BBOJpitbeliaCbeorictrdysfjpo@mn apihcas Ina‘laUBna(td])ﬁNb@dlSi%ase aildh€rohn’s
di gﬁ’ H |nveq;|on hence also relates to isol ated
ISCASERVNET BARES e r oor gani sns deposi ted under  the
In onc@@bEGiGicAIthOprrat inlSod 932t 10 ﬁhe@&é/bﬂ.tﬁa AbvededondbLdepOpeptides,

and. to

and deb‘?”%}bvﬁ%l%‘a‘}éﬁb Iaé: ﬁ%}é@lﬁ%@ﬂ?é{rgﬁ t@ﬁ@?‘?&" %ﬁvféa\ég%ét\olg atng/%rr Eypferpohferatwe
and prifited R Gaadcs B8ch al RE L le}'ﬁéﬁroleWﬁ)ﬁisl e, PEPY0 ERRatitA, psoriasis,
cyclic. depsi peptide, or a derivative t'her eof , haV|ng

pustulgrlpéor&spur@@qg?ae fheft%q, anrocr}e)or oflier pruritic dermatoses such as prurigo

nodularis, unspecified itch of the elderly as well as other diseases with epithelial barrier dysfunction
such as aged skin, inflammatory bowel disease and Crohn’s disease, as well as pancreatitis, or of

cancer, in particular ovarian cancer.

In another embodiment the present invention relates to the use of the above-described
depsipeptides, and derivatives thereof, as a medicament for the treatment of cystic fibrosis (CF),
chronic obstructive pulmonary disease (COPD), pulmonary fibrosis, adult respiratory distress

syndrome, chronic bronchitis, hereditary emphysema, rheumatoid arthritis, IBD, psoriasis, asthma.



Ai-A .7 (I) wherein an ester bond is formed between
the carboxy group of A7 and the hydroxy group of A2,
wob@pe2452X and Al are each i ndependently opti OPEI/EP20081060689

wherein X is H or an am no group nodifying noiety and

may be typically selected froman aryl carbonyl

residue or froman acyl residue, A is glutam ne,

ornithine, glutamic acid orjsa derivative thereof; A2

is threonine or serine, WO 2009/024527

PCT/ EP2008/ 060689 16 A3 is leucine, A4 is Ahp,

3-am no- pi peri di ne- 2-one, dehydro- AHP, Ahp-I, p-11,
Tn yet progher aabodmpRt dlpcoessepiribYanFien tshates to fhe ruﬁﬁ\/%ﬁtm/@ot’%é?sé@l?ed

depmp}@é}ﬁfe? aRd BOR 2R 'ﬂ{eré?)ff ag H%ﬁeﬁﬁa&l@ﬁttf& tﬁ@tr@aﬂgerff\gf 1nﬂ51’ﬁm§ttory and/or

le nitrogen atom and car boxyl oxygen (by virt
hypermﬂlfetrmve mbpraum@m dléﬁ%@ SW)CHS dglenls dupentiophia sdaon @Ic)nemtomc

dermatj ﬁ)rng 1§ %ﬁstu oga YOQEC%%% }9(41‘1!09% b tﬂ? turitic dermatoses
-one, g@i aro- A %]nq gé

such ail\txlpng(b nochlimsamsmbeﬁiedadh bféth@wsierlyand wherein t he poi nt
of fusion (with A3 and A5) are at the nitrogen atons
of the said conpounds (by virtue of the repl acenent

The ples‘enainhtylﬁbm glemci@bopadoss mrodessasljor pfodudii@d\the cyclic depsipeptide, or

derlva‘_‘fﬁ‘ gf_tﬂ%ﬁlﬁeq % ptjﬂﬁlglgtlflrgclﬁ%mﬁu]%gf%o&ﬁ? Q?gh%%o%%g? stboagh & variant
or a mitant thereof, in a suitable medium, and optionally chemical derivation of the so-produced
cyclic depsipeptide, or by expression of the biosynthesis genes of a Chondromyces strain, a variant
or a mutant thereof, in a heterologous microbial host strain, and optionally chemical derivation of
the so-produced cyclic depsipeptide.

These processes of the invention can be performed with the strains Chondromyces crocatus (DSM

19329) or Chondromyces robustus (DSM 19330) or Chondromyces apiculatus (DSM 21595).

The present invention hence also relates to isolated Chondromyces microorganisms deposited under
the accession number DSM 19329 or DSM 19330 or DSM 21595 and to cyclic depsipeptides, or

derivative thereof, produced by these isolated Chondromyces microorganisms.
The present invention provides:

A cyclic depsipeptide, or a derivative thereof, having the structure of formula (I):

ATT—ATTAS ?‘@
E

X—A—A—0—A,

@
wherein an ester bond is formed between the carboxy group of A7 and the hydroxy group of A2,
wherein X and A, are each independently optional,
and wherein
X is H or an amino group modifying moiety and may be typically selected from an aryl carbonyl
residue or from an acyl residue,
Ay is glutamine, ornithine, glutamic acid or a derivative thereof;

A, is threonine or serine,



O O H2N 3-am no- 3, 4-di hydr o- 1H pyri di n- 2- one
(dehydro-AHP) N H O H2N 3-am no-pi peridin-2-one NH
wab@pe2452X is 0 or a bond, and R is an organi CPGIER1098/060689
or is aradical as defined in claim3, A5 is
i sol euci ne, phenyl al anine or valine, A6 is tyrosine,
N-Me-tyrosine or a derivative thereof, A7 is |eucine,
i sol euci ne or valine, or a pharnaceutically acceptable
salt thereof WD 2009/024527 PCT/ EP2008/ 060689 17 The
As is lgﬁﬁl%l peptide of claim1l wherein X is CH3CH2CH( CH3) CO
CH3) 2CHCH2CO,  (CH3) 2CHCO, CH3CO or Phenyl -CO. The
Ay ls %%13}%&1?1@@(1&@ Zong; fghy dighld Bi Aot Abprilk, prsdjan Sdtydraxgforoline or a
derlvaﬁ%ethé}g&tdwﬁé}&q IR YR SF fL(/'\én?\Qgh AAgnd ,§5 %Qﬂh'e BHIoEQh aWbljh rAn&lthe
and the group of the tyro Ine Is OR™ whereln
carbOXRI owgsm(bao'nrm off therreplademerfrod a by drogesi asem hyya bpnd) péithe geatine, and 5-
)al kyl, (C2-12)al kenyl, (C2-12)al kynyl,
hydro’ﬁgf‘ﬂl 1-12)al kyl, hal o( C2-12) al kenyl ,
whereina hp( @zmj_@)lapekydnyzrz orfeCilehy @pad KRoAtpal; bah4dhp-11, are as defined below,
and wiegyn BERRE T AHERLRR Kot G BB bivpenapmay ot gompounds
(by visuchsthetropladmeyt eyl droa¢nydtah by b boad)y| al kenyl or
aryl al kynyl, heterocyclyl and heterocyclylal kyl. The
claim1l wherein A4 is the Ahp
Zam no pioé)erldanOne p-1 or
As\sel ecte FF'@'FI?'@HB’%P&W'WI@F&W@(@TP)M
(G -12)al Kyl g_sz 12) al - kenyl, (C2-12)al kynyl,
hal o( C1- 123+a| kj (G -12)al koxy(Cl 12) al kyl
(G -12)al koxy(O 12) al koxy(Gi - 12) al kyl
hydr oxy( Cl-12) al kyl , phenyl and phenyl (Cl- 6) al kyl . The
depsi peptide of claim1l wherein the acyl residue X is
CH3CH2CH( CHS)CS:O or (CH3) 2CHCO o

H,N
Ahp-I Ahp-Ii
x NH NH
R™ X =0 or bond
O
H,N
— 3-amino-3,4-dihydro-1H-pyridin-2-one (dehydro-AHP)
NH
O
H,N
3-amino-piperidin-2-one
NH

wherein X is O or a bond, and R is an organic moiety or is a radical as defined in claim 3,
As is isoleucine, phenylalanine or valine,

Ag is tyrosine, N-Me-tyrosine or a derivative thereof,

A7 18 leucine, isoleucine or valine,

or a pharmaceutically acceptable salt thereof.



Al is glutam ne, glutamc acid, or a derivative

thereof, A2 is threonine, A3 is |eucine, A4 is Ahp,
WQ@2@aleus2pi peri di ne- 2- one, proline, 5-hydroxy-PpPCOEPI968/060689

or a derivative thereof, A5 is isoleucine, A6 is

tyrosine, N-Me-tyrosine or a derivative thereof, A7

is isoleucine or valine, preferably isoleucine. The

depsi pepti de of any of the previous clains wherein Ad

i's Ahp, Ahp-1, 3-am no- piperidine-2-one, proline, or

5- hydr oxy- prollne preferably Ahp, Ahp-I,

3- am no- pi peri di ne-2-one, or 5- *ﬁgrox roline, al so

pFhstdspeipipyidapislaimdpviieren Xgs RYGFd &CHpeff CH,CO,
(CH3);é;rpfé(9r@’:}Pk~b &@BenﬁéﬁfpS' peptide of claim1, which is a
an

npound i n accor ce to fornul ae A or B, WO
2009/024527 PCT/ EP2008/ 060689 18 OO QQ H OH R3O

@eolﬁeegi@aﬂ 3 chzclﬂszl:w %’é‘g‘itrogahmﬂﬁf %e@%ﬂ%@%ﬁ@%S and
AbGis s’ﬂbﬂ;t@te(R@ith)a R@thyharld thevErgzoup of tigrtgrogine sr@R . ashedaf Rnegldacted from
the groug canstlsn:l'lh%omyﬁléo%en e(bé]l é/tl QE% ﬂ?] 3912@& éz)a(ﬂ%% Ip%a E& 19)alkyl
halo((]z elumkermgl hBB(GzSz)ztlhﬁlys |(@falz)ahcaxycaﬂ:fonylh@jlamlh@cyaaartd)nyl(c1 12)alkyl,
(Cr- 12)?@}50]?1213@3%50@ unsubst ufed o fuPtﬁértshtc): %lcu%gd by ar3§lt gﬁ(yf, arylalkenyl or
arylalkynyl, heterocyclyl and heterocyclylalkyl.

The depsipeptide of claim 1 wherein A4 is the Ahp derivative 3-amino-piperidin-2-one,
Ahp-I or Ahp-II, wherein R is selected from the group consisting of of (C;.1»)alkyl, (Cs.12)al-kenyl,
(Ca-12)alkynyl, halo(Ci-12)alkyl, (Ci-12)alkoxy(Ci-12)alkyl, (Ci-12)alkoxy(Ci-12)alkoxy(Ci.12)alkyl,
hydroxy(Ci.12)alkyl, phenyl and phenyl(C,.¢)alkyl.

The depsipeptide of claim 1 wherein the acyl residue X is CH3;CH,CH(CH3)CO
or (CH3),CHCO,
A is glutamine, glutamic acid, or a derivative thereof,
A, is threonine,
Aj is leucine,
Ay is Ahp, 3-amino-piperidine-2-one, proline, 5-hydroxy-proline or a derivative thereof,
Ajs is isoleucine,
Ag is tyrosine, N-Me-tyrosine or a derivative thereof,

A7 is isoleucine or valine, preferably isoleucine.
The depsipeptide of any of the previous claims wherein A4 is Ahp, Ahp-I, 3-amino-
piperidine-2-one, proline, or 5-hydroxy-proline, preferably Ahp, Ahp-I, 3-amino-piperidine-2-one,

or 5-hydroxy-proline, also preferably Ahp, Ahp-I or 5-hydroxy-proline, more preferably Ahp.

A depsipeptide of claim 1, which is a compound in accordance to formulae A or B,



R6 is the side chain of tyrosine optionally
derivatized, in particular optionally derivatized on

WO @9/ ompelr oxyl group as defined in claim3, R/PCHEP188/060689
side chain of the amno acid | eucine, isoleucine or
valine, in particular R7 stands for isoleucine, Y is
ei ther hydrogen or a nethyl, and Y is in particular
met hyl . The cyclic depsipeptg de of any of the previous
clainms wherein Al, A2, A3, A5, A6 and A7 are L-am no
acids. The cyclic depsipeptide of any of the previous
clains wherein A4 is 3S,6R Ahp. The cyclic
depsi pepti de of any of the previous cl
is a gl awine orfithine, or a gluta

wher e HAOH
j vative

as Ré e y of the exanpl e8.Qf
descrlpthﬁ is for exanple selefed utam c
NDLY LINE, qutanI acid ester such.as '_12a|ky| € m@r
(e. gl ut ani ¢ @i Shyl ester)Nor such as

A6 Rdaryd ester (e.q qutan1cAaC| pheayl or benzy

X terY. A Bhar@aceut npGs i oN¢onpRY si

i ¢, depz |pe |deNof any of the previous cl |ns
conjunéqﬁﬁﬁ\ phar maceut i cal acc'EEdﬁb®
and/ or gr ed |ent WO 2009/ 024527 PCT/ E2008f 060 89
19 The é§C|IC de |pept|de of any of t h@ previ oul®
claims for use as a nedicanment, in particular for use
as described in the nethods for treating a patient,
such as clainms 13 - 15, and the use of the "said
depsi peptides in the manufacture of a nedi canent for

the treatnment in a disease or disorder as described
whereineX pileA s 8 delipebig ckimilngnd et hod of treating a
R2 thesslx&l Bih Bt hRNiloid thQBhihdE @AR@t ory and/ or
éfer poliferative and pruritic skin di seases such as
R3 thegedeshdis of lepgieet rophi ¢ scars, acne, atopic dermatitis,

R5 is tHS Qﬁé adlrSof tlffbl"'ﬁﬁl% &id 1591%{18ﬁé @r%'aﬁne IO R Ay Rg‘l%‘{aﬁ&’srﬁpﬂoléucme

syn rone or ot pruritic der mat oses such pruri go
R6 is thoeidd ehainsof tyrgmq;@momﬂbfoﬂerlmﬁedaﬁn p&t@aéar@emrgallaéewtlzedam its

hymogﬁgﬁﬁ%gé&gﬁaf%>@%&g epithelial barrier dysfunction

aged skin, inflanmatory bowel disease and

R7 is tige sthcrsllrobfsm@mno agd Wwetihe,a®lquaine peating,iig paroculgfR7 stands for

olegancer, in particular ovarian cancer, cystic fibrosis
?%?) chroni c obstructive pul nonary di sease (COPD)

Y is eipigh hgphagey of & bicths 1, and Eduintparteslpt mathol y di st ress
syndrone, chronic bronchitis, hereditary enphysemns,
rheumatoid arthritis, |BD, psoriasis, asthng,

CTHYV LIS degsipepiitl® bSdng oif (g peerichid clingdidhe@sih A, A2, A3, AS, A6 and A7
t herapeutically effective amobunt of a cyclic

mel’ﬂ@ﬁ%?% tide, or derivative thereof, of any of clains

1

The cyclic depsipeptide of any of the previous claims wherein A4 is 3S,6R Ahp.

The cyclic depsipeptide of any of the previous claims wherein Al is a glutamine, ornithine,
or a glutamine derivative as described in any of the examples of the description, and is for example
seleted from glutamic nitrile, glutamic acid ester such as C;.j»alkyl ester (e.g. glutamic acid methyl

ester) or such as Ce.psaryl ester (e.g. glutamic acid phenyl or benzyl ester).

A pharmaceutical composition comprising a cyclic depsipeptide of any of the previous

claims in conjunction with a pharmaceutical acceptable carrier and/or ingredient.



A nethod of treating a subject according to claim13,
wherein the subject suffers from kel oids,

Woypen4sephi ¢ scars, acne, atopic dermatitis, PCT/EP2008/060689
psoriasis, pustular psioriasis, rosacea, Netherton's
syndrone or other pruritic dermatoses such as prurigo
nodul ari s, unspecified itch of the elderly as well as
ot her diseases with epitheljaal barrier dysfunction
such as aged skin, inflamatory bowel disease and
Crohn's di sease, as well as pancreatitis, or of
cancer, in particular ovarian cancer. A nethod of
t PheeFliscdensipemile et any o Bledravipus slagnsaiorvse s a wiedicanentip garticular

for use>dd We?c?lt)edslﬂfﬂfleeﬁlec‘thgdsqgﬁ tréﬁﬁﬁgfﬁ Iga%’enth YRR %Y 5191%' 18 -§5&Ind the use of the
acne, atopic dermatitls, psoriasis, pustular
said dqpsupmudasméhe mendisaae of Natdieamenhfos tl@ymdm@mem erdisgtsqer disorder as
mmmﬂQQQEhk'%d ﬁgﬁ%&ﬁﬁg such as prurigo nodul aris,
unspeci Itch of the elderly as well as other
dlseases wi th epithelial barrier dysfunction such as
,Q metho?@?tr V\%mg g. szJ?ch g&fg{rjl{gjg rtol{nnlgﬂ nela?tg}'y a%&/ora %‘jﬁ%{p%hpegatlve and
prurmé slbm diséases(sCEl) gs kehidnhypeotophic setd, uenepatbpio nanmtmh peaads, pustular

monary f.i br03| adul.t .respirataqr ) )
psiorig srtof%gas R@bﬁ‘&?lb ﬁé’nd{ﬂ’ﬁ eBPrBHJé%?et“ing SR é}mg’cﬁg {PRfripo nodulars,
unspec&ﬁe}ﬂlibﬁ%ﬂ&ne cldegy aaivel gk c&llietr Rtstdseswith §xhelps Biiﬂnalsdysfunction such as

Est,h . WD 009 24527 P E 008/ 060689 20 A. proc
aged s lafmﬂaralaateryﬁ@f Seyed lﬁ%‘i pywell gy pagerestiise §1\o Cancer, in
partlclﬂzt}%@@afn,ca@cfer %51M10ber(§‘sis&(CF§5 cﬁroﬂ@ ob SRRV Iﬁjllﬂ&aa@ahlbéay@@oonb)

of a Chond ronyces straln a variant or a

pulmopgqy lﬁg{ﬂsls gdylt éesghz}tt)lg@séress%)aqraw CQW&IC&}S?I}CBWQ’I l}efpdnary emphysema,

rheum&BRMBr G atis, B80! ﬁé@ﬁés%nas@ﬁmet REmBRifY éﬁ%ﬁﬁ@n@’t@ ls4i@ subject a
depsi peptii de.” A process for producing t cyclic

therapejgisaliypeetigeamaypt Qfe’irCWléﬁ469%Pftpltié?7@6flem@fweath9fe@ﬁ ofeqnyjofyglaims 1 -
10. 1-10 conprising expressing the biosynthesis genes of

a Chondromyces strain, a variant or a nutant thereof,

in a heterologous m cr obi al host strain, and

fat
e%ﬁ E%g&ﬁ%g g‘sﬁlﬁ!ﬁct g%f&{\%ﬂgggé@ 1?6 f\J&‘l’Fe e}?ﬂlggﬁtggclﬂ g!ﬁ?eés from
keIOIdsMhepﬂiroplmmalsi acad, ptops dhondis. ryyias, pJISOli‘.'cHIPEIISrlf(SBSMSﬂCGa
9329 ar ndr omyces robust

Nether%%n $S grr%r/ng oL O%Brl pu 'Ir% uegm E%le%gé ésung%ocﬁﬁar? alfns%emﬁed itch of the
elderlyGizoniras wiheedisaabas madr e@almlmhbqnm@dlysfumgloh huach(ay agdd&km inflammatory

epsi pepti de, or derlv tive 1er eof

bowel %15%6? Q%‘E{%‘i?g’i‘ t dactifider o fe p%‘é{:eé 5 8“n°fr?ﬁ‘i‘f‘8% M %féﬂﬁ“i@@ﬁ@“a“ cancer.
or DSM 19330 or DSM 21595. A cyclic depsipeptide, or
rlvatl e thereof, produced by the isg
8&;3@%“1% ASERIER F‘ifﬁ %ﬁﬁoaf alrg Iléw %‘P gﬁ?%?‘u‘fé"&s fom

kelolda hpﬁ&@@ﬁﬁc REE Olclé, A plcQlefhAtRNFps dlas kBpustr R HYGASSs, fdkhiceh he

prepar ati on of a derivative of a cyclic depS|pept i de
Nethelaqn YRR HIE O @th?l]{é‘]&]é‘[éﬁ dermatoses such as pfurigo nodularis, unspemﬁed 'itch of the

elderly as well as other diseases with epithelial barrier dysfunction such as aged skin.

A method of treating a subject according to claim 13, wherein the subject suffers from cystic
fibrosis (CF), chronic obstructive pulmonary disease (COPD), pulmonary fibrosis, adult respiratory
distress syndrome, chronic bronchitis, hereditary emphysema, rheumatoid arthritis, IBD, psoriasis,

asthma.



according to claim1 which conprises alternatively a)
- the preparation of a derivative of a cyclic
waelepsiopespt i de, or derivative thereof, accordi nBCT/BP2008/060689
claim 1 wherein A is O H2ZN NH by treatnent of a
conmpound wherein A4 is O H2N OH NH WD 2009/ 024527
PCT/ EP2008/ 060689 21 with an organic or inorganic
acid, or a Lewis acid at a feenperature between -78 C
and 150 C, b) - the preparation of a derivative of a

CX Gldcbss Q&Fb%(ﬁl@ﬁ% itilCoyc Y de%ﬁf)ép\ﬁﬁé lo¥ @eﬁd’éﬁ{f@ﬁfareoiagpﬁl&@f Bdims 1-10
to claim |wherein K by treatnent of a

comprisgvgsyliivarionns raéihﬁndmmy@s @ralwwaﬂwt Ov\m miytepihessef dra suitable
medluayﬁ{&g)ﬁﬁna@l!y RAHEARIAHNRIOROF th: Qo- B&a&&a CPe1Rldefhi ﬁegh&’é. yst

ol vent at a tenperature " betweeh -50 100 C
c) - the preparation of a derivative of a cyclic

glig g?dﬁ]@s% I%IJ quucﬁ)lgg Al%edl’ygl‘{%&bﬁgwttlﬁlﬁro? ggnva’%&ﬂ’l&%bf‘ 8t a%n?r of claims 1-10

erern treat ment
comproogEepnashingthe Bbsynhdsis genes of a Chondromyces strain, a variant or a mutant

thereof, in a heterologous microbial host strain, and optionally chemical derivation of the so-

produced cyclic depsipeptide.

The process of claims 17 or 18 wherein the strain is Chondromyces crocatus (DSM 19329)

or Chondromyces robustus (DSM 19330) or Chondromyces apiculatus (DSM 21595).

An isolated Chondromyces microorganism producing the cyclic depsipeptide, or derivative
thereof, of any of claims 1-10, deposited under the accession number DSM 19329 or DSM 19330 or
DSM 21595s.

A cyclic depsipeptide, or derivative thereof, produced by the isolated Chondromyces

microorganism of claim 20 or obtained by a process according to claims 17-18.

A process for the preparation of a derivative of a cyclic depsipeptide, or derivative thereof,
according to claim 1 which comprises alternatively
a) - the preparation of a derivative of a cyclic depsipeptide, or derivative thereof, according to claim

1 wherein A4 is

O
H,N —
NH
by treatment of a compound wherein A4 is
O
H,N
NH

OH



O H2N OH NH with an organic or inorganic acid or a
Lewi s acid, in presence of an reducing agent at a
wo 20vpereeure between -78 C and 150 C, or WO PCT/EP2008/060689

2009/ 024527 PCT/ EP2008/ 060689 22 d) - the preparation
of a derivative of a cyclic depsipeptide, or
derivative thereof, according to claim |wherein Adis
O H2ZN O NH R by treatnentzjof a conmpound wherein A4
is O H2ZN OH NH with a substituted or unsubstituted

with aRbiaRebr A0RaAB 280 IR CwRlacid @b &RMYefat@E bllwed -78 ~L.aMd §50 °C;
acid, at a tenperature between -78 C and 150 C, e)
the preparation of conpounds wherein Al is 0 H2N O—|

b) - thé ér@g&%%tgb&m erith gép gﬂodac 1(1)06% %iéep'ﬂ?ig, PMieriuti thERD, RN claim

Iwherein A4 is

O
H,N

NH

by treatment of a compound wherein A4 is

H,N

KK

NH

with molecular hydrogen or source thereof in presence of a catalyst in a solvent at a temperature

between -50 and 100 °C;

c) - the preparation of a derivative of a cyclic depsipeptide, or derivative thereof, according to claim

Iwherein A4 is

O
H,N

NH

by treatment of a compound wherein A4 is

H.N

i

OH NH

with an organic or inorganic acid or a Lewis acid, in presence of an reducing agent at a temperature

between -78 °C and 150 °C; or



23 wherein R preferentially is H alkyl, substituted
al kyl, by treatnent of a conpound wherein Al is dn
wW@eoogseHsand A4 is O H2ZN O NH 1~1 R wherei n RPCT/EP2008/060689

preferably is H, alkyl, substituted alkyl, wth an

substituted or unsubstituted al kanol and an organic

or inorganic acid or a Lewis acid in a solvent or

wi thout a solvent at a tenpeyature between -78 C and

150 C, f) - the preparation of conpounds wherein Al is
d) - th® re{igﬁlogdf a (&A@l oM & cM@@éb@lbébtllae R QE§YaRbd HheleSt, 'Ebcog"hg to claim

substi tuted al kyl, O acyl, by treatnent of

1Whﬂ§n€6ﬁbound wherein Al is Gn or Asn and A4 is 0 H2N

F NH with an dehydrating agent in a solvent or w thout

a solvent at a tenperatur 8 C and 150 C

g) - the preparation&_gy erein A is WO

2009/ 024527 PCT/ EP20 I\8)60 89 24\0 H2N F NH and A6

IS
NH
_0
R
by treatment of a compound wherein A4 is
O
H,N
NH
OH

with a substituted or unsubstituted alkanol and an organic or inorganic acid, or a Lewis acid, at a

temperature between -78 °C and 150 °C;

¢) - the preparation of compounds wherein A1 is

O
H,N
OH
(CH,)n
COOR
wherein n= 1,2 and A4 is

O
H,N

NH

O ~N



0 H2ZN OH ftJR O wherein R preferably is al kyl,
substituted al kyl, acyl, al koxycarbonyl by treatnent
wo@Roog/ozsepound wherein A4 is H2ZN NH and A6 i RCTEP2008/060689
with an al kyl ati ng agent or an acylating agent in a
solvent or without a solvent at a tenperature between
-78 C and 150C. A cyclic depsipeptide, or a derivative
t hereof, or a pharmaceuticalldy acceptable salt
thereof, in particular and essentially as described
whereinR HRRrAES) ik PL bRYI, aHifcd Lik§1, WP EKitRABN X BEBhSSind wherein Al is
Speci fi c enbodi ments of cyclic depsipeptides of the
Gln orjAppapd A4S are: WD 2009/ 024527 PCT/ EP2008/ 060689 25 O
00 ONHHOMNHIN/ OOHNIQOHNH.... ONH .s O
O "ANY 7'~ N O CX¢ O-HNMN HzN OO |

S

\

HZN O O'I HO/ HQy 1)) Formula (I111) YL O
HO 0 2

wherein R preferably is H, alkyl, substituted alkyl, with an substituted or unsubstituted alkanol and
an organic or inorganic acid or a Lewis acid in a solvent or without a solvent at a temperature

between -78 °C and 150 °C;

f) - the preparation of compounds wherein Al is

O

H,N

7

wherein R preferably is H, OH, O-alkyl, substituted O-alkyl, O-acyl, by treatment of a compound
wherein Al is Gln or Asn and A4 is

OH
(CH,)n

H,M

IH

F

with an dehydrating agent in a solvent or without a solvent at a temperature between -78 °C and 150
OC.

g) - the preparation of compounds wherein A4 is



H"' ~""~OO0ONH\ JNIOONH\ JI Nv ~{ NH O O N xI
YANAMOOH Oj O N~OO N”2Ir IXI NIxI N HH O

wW@2042h2432HzN O ~ |\ HO HO Fornul a (1V) For nul aPCREP20@3/060689
ONHH\N ONHH=\\ ONON I / \ /I'"lI~1 OHI | O

~{ vVN,,..\JO . OO0 H H NII v

[flIl OOHN, O- O O HzN O O HO HO

Formula (V) HH ONHg \\ ONH\

Al 1A OHN

and A6 18

H,N

OH

_R

O

wherein R preferably is alkyl, substituted alkyl, acyl, alkoxycarbonyl by treatment of a compound

wherein A4 is

HM

MH

F

and A6 is Tyr, with an alkylating agent or an acylating agent in a solvent or without a solvent at a

temperature between -78 °C and 150°C.

A cyclic depsipeptide, or a derivative thereof, or a pharmaceutically acceptable salt thercof,

in particular and essentially as described in the description and/or the working examples.

Specific embodiments of cyclic depsipeptides of the invention are:



NON o.., OOOI O-HN O- OHN HzN"lI1r OO

\ ZN OO HO HO/ Formula (XI) Formula (XIl) WO
WQe®9INDE2627 PCT/ EP2008/ 060689 26 O O N N H PEI/EERX0BBA60689
ONHO OOHNJIIOI~NH,.,. OpNV" Ho,... \' 1 O

O OO II-NN OIrf OYYYN HH "N HNOI \ HN
OO0 HO ™ Fornmula (XI'll) Formula (XIV) ON H OO
NHN OOH 3 HN-), OO 25

Formula (XI) Formula (XII)



11 pppHN O HN OHO Formula (XVI1) The cyclic
depsi peptides of formula (I1)-(VIl), (XI)-(XIV) and

W@ 20¥po245ean be produced by the Chondromnmyces CPOIYEP2088/060689
strain of the invention (DSM 19329). O her specific
enbodi nents of cyclic depsipeptides of the invention
are: OONO HH ONHONHN OOHNOI NH',,...
ppINY 'H OO OO C NN OO NNIX HIX -

H HzNOOO HzN O HO HO Formula (VII1) Formula (1X)

VO 2009 527 PCT/ EP2008/ 060689 27 POONHN OT
tt o H @ I XI "N NH (%F

[o] NH
o} ¢}
\ﬁo\/ \)\H/H\)]\ﬁj\;(\) o o
N o/( O\H/E\ﬂ N,
H,N o ©
OH
Formula (XIV)

Formula (XVII)

The cyclic depsipeptides of formula (II)-(VII), (XI)-(XIV) and (XVII) can be produced by the
Chondromyces crocatus strain of the invention (DSM 19329).

Other specific embodiments of cyclic depsipeptides of the invention are:

Formula (VIII) Formula (IX)



H O HzN O HO Fornmula (X) The cyclic depsi pepti des of
formula (VI11)-(X) can be produced by the Chondronyces
WO 299924587 of the invention (DSM 19330). O her PGPER10D$/@60689

enbodi nents of cyclic depsipeptides of the invention
are: OHNOI / HO YITONHONHOOHOO NON
Jy\/ OlI0Oj HO~HJ/ O~ O\ HNHN JII HO HO HzN
O HzN O Formula (XV) Formulz (XVl) The cyclic
depsipeptides of formula (XV)-(XVlI) can be produced by

the Ch es apiculatus of the invention (DSM
21595) . vOf) abbreviations Ahp
3 am no- hy - 2- plperldone DSMZ Deut sche Samm ung
Lﬁi\ Or gani s Zel | kul turen GrbH hK7 Human
~_AHBLC \Hi, erformance/ pressure liquid
/£?nafog\wph F200 024527 PCT/ EP2008/ 060689 28

Formula (X)

The cyclic depsipeptides of formula (VII)-(X) can be produced by the Chondromyces robustus of
the invention (DSM 19330).

Other specific embodiments of cyclic depsipeptides of the invention are:

Formula (XV) Formula (XVI)

The cyclic depsipeptides of formula (XV)-(XVI) can be produced by the Chondromyces apiculatus
of the invention (DSM 21595).

List of abbreviations

Ahp 3-amino-6-hydroxy-2-piperidone
DSMZ Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH
hK7 Human kallikrein 7

HPLC High performance/pressure liquid chromatography



HTS Hi gh Throughput Screening IC Internediary culture
ID Identification M Myxobacteria MC Main-culture
wedopasseul ture PO2 Partial pressure of oxygenP¢CTEP2008/060689
culture broth (100% = saturation with air) rpm
Rot ati ons per m nute SCCE Stratum corneum chynotryptic
enzynme SPEX Solid phase extraction vvm Aeration rate
(Vol unme of air per culture a0l une and per minute) A
"chem cal residue" can be any organic or anorganic
arschem cal mMBigRtryroudiifit S4BE/SSI on “chemi cal  resi due”
includes, but is not limted to substituted or
IC ynsubsti t Unsemedispeaiie group, e.g. O -C3 al kyl
ip C-C6 al kyljentcatfdn- C12 al kyl, substituted or
unsubstituted aryl, substituted or unsubstituted
MB aryl al kyl ,Myxabaeieiia ut ed or unsubstituted heteroaryl,
or hal oge stance, a chem cal residue as
MCdeflned |ﬂma§ﬁéh%?alns can be any of the chem ca
PC groups destreichlede her ei n- bel ow. The expression
) a:':nhﬁgn 32: a?t?al gr%t?su 1.0 nfcoxy% ) CIByutre t&rothrt(l)(sor"/t) h esathlrsagon glt{l ﬁle)
rpm | i ke. Exampha&mobmamnm@anlc chenlcal noi ety are for
nstance ens Br or . An "aliphatic
SCCEroup qﬁ@ﬁ%%95WﬂP?§l lngs?ﬁg?enay contai n any
SPExonbinathnmﬂ@hﬁakm&&uaﬁons hydr ogen atons hal ogen
atons oxygen, nitrogen or. other atons, g op tloqﬂlly
M contai n orfecTAion TR (¥ g‘ﬁﬂ’?tog aipper SHEYE yPlyfe gAY ey myjnute
doubl e and/or triple bonds. An aliphatic group may be
strai ght chained, branched or cyclic and preferably
contai ns between about 1 and about 24 carbon atons,
nore typically between about 1 and about 12 carbon
atons. In addition to aliphatic hydrocarbon groups, )
A “ch%“npad restque” @n&g@gy prgalig greanOfggplcé:thﬁqﬂénmety The expression “chemical
remduQQhé’lQr!le%OBﬁY%l I}SwnﬁlteﬁeﬁgﬁbsﬁﬁnegcgrMﬁéu%%lt@t@ %h)étﬁf%r%mp, e.g. C;-Csalkyl,

pol yam nes, and imnes, for exa . '
Ci-Ce alkylpbreti-Ei glkﬂuwstﬁ’aﬁyd brurfsubstiierd agylb@bfatttuw@dr unigyhstituted arylalkyl,

substitﬁ{gg?;f H%ﬂlgsézl{t%ﬁ%ﬁ?ﬁj h%?)%fgrg%oégt {h%ﬁlq%greé}éue% defined in

the clafrey @inibe anedfghe chemsal groapsetdscribed h@rglhtbelom
branched- chai n hydrocarbon radi cal s contai ning between
one and three, one and twelve, or one

The expression “chemical residue” includes, but is not limited to amino acids, peptides,

polypeptides, proteins and the like.
Examples of anorganic chemical moiety are for instance halogens, such as Br or Cl.

An "aliphatic group"” is non-aromatic moiety that may contain any combination of carbon atoms,
hydrogen atoms, halogen atoms, oxygen, nitrogen or other atoms, and optionally contain one or
more units of unsaturation, e.g., double and/or triple bonds. An aliphatic group may be straight
chained, branched or cyclic and preferably contains between about 1 and about 24 carbon atoms,
more typically between about 1 and about 12 carbon atoms. In addition to aliphatic hydrocarbon
groups, aliphatic groups include, for example, polyalkoxyalkyls, such as polyalkylene glycols,

polyamines, and polyimines, for example. Such aliphatic groups may be further substituted.



and six carbon atons, respectively. Exanples of C -C3
al kyl radicals include nethyl, ethyl, propyl and
wo sopooesy! radi cal s; exanpl es of Cl-C6 al kyl rBci/ER1088/060689
i nclude, but are not limted to, nethyl, ethyl,
propyl, isopropyl, n-butyl, tert-butyl, sec-butyl,
n- pentyl, neopentyl and n-hexyl radicals; and
exanples of G -Cl2 al kyl ragicals include, but are not
limted to, ethyl, propyl, isopropyl, hexyl, heptyl,
The teﬁﬁst 'Bdlqc_ﬁ@@(@}/' "Clc@&)ﬂyl " b’ln@?—(% alk)qoqsﬁs)éh hERH Fe@érsto ?&‘ﬁgaﬁ:@ 1Qtraight-
e

he term "substit ut | ," as used herein,
or bfaﬁcéﬁfbﬁ@lft ly dggeapr }‘Hdlcal@ @@ma@@g@e@;eﬁ@@ ad RIVPG enc @d—t@@we or one

and sn@{;a‘ﬂ%n atdho i'bg% cﬁ%?yc’ tExtaﬁllbfégop@' {lcﬁkyl H’(\fﬁbals 111%'11%% n?&hﬁ%l%d propyl

I phatic substituents. Sui ta I phatic
and isepubrd radigelst exainpieh Gﬁ@l;C&ﬂllltyl sadecalyanclidenput @xg not limited to, methyl,

ethyl, glfgp%lhlg?qré bt%;l’ tert Ib’u blﬁglhh ?&Et?ld neoBXrggfl%M n-hexyl radicals; and

hers; “arona
exampdee ©f C1- Nmtlkyl @hjcals @ch(dtzoua hﬂeyllot larpttedctnadthw rsefys tisopropgld hexyl,

C2- C12- al kenyl
oot F S i R PR TR Ranithe. . <127 akyny

optlonally substituted with halogen --NH2, protected

The te@i Zsu t%ﬁ%lkﬁlﬁg&lg | glﬁ Tq?rs to an alk 1, such as a C-Cy; alkyl or C;-Cgalkyl

group, kebryituted Bybne GoGhee 0y SlotadlishdticsulNbtu@ntyl , - - NH- het er oary

- - r | kyl | kyl no,,- n
Suitab|e’dalliﬁ‘€|¥1|-é Is@g%&re%%n%boa t@/arbng‘rld%? a—— ——OCIO 2/ m_pro?ected
hydroyé?,J Klﬂﬂh}dﬁc ethe@s a@na@c ethers oxoI ——NOz ——CN ——C1 Cio- alkyl 0pt10nally subst1tuted

cycl oa

with hélp%qn (sucé_aﬁ gqrgq,l%l§,36$)ogq Qyralkenyl@q)@nallgiubs%/ltuted w1th halogen -Cy-Cyp-
alkynyl Q&t?onamk%ﬂbsmutgé Rh h%%&l%wﬁi fItedanfi A NHCE - €1 2R KINH--C, -

Cir- al]@@@——lg yr-Caneyl @ynwl}eﬂ\%rydér@lh cyd@él@} -Aet-ey b heteroaryl,--NH-
hetero%%!c}éw(gl 'd1aggﬂﬂ%no a@%’éﬁlmg dilggegoa@ilﬂlno ——(Q%\I al(l%l ,—-0--C,-Co»-

al keny Cl12- al
alkenyl, C@%—QZ)Q[ b-@&ymﬂj——O——@(ﬁﬂdﬁcmlgqlky.l &NH,——O hetero aryl --O-heterocycloalkyl,-

co)he t%ﬁ QM@'&( @%%ﬁ%ﬁﬁ ci;!o)oé" laikc)EB o OP-c 2 cycloalkyl, -

C(O)- %Wlky@(ﬂ) shetefo@y2--O03)- 181 ocyp L d gLk YIONH,CAOPOEHYIC; -C165@kyl,--CONH--

r | Kyl
- C RGP o goRs MRS TR i it O s i
heteroytmi- CONBIOI&?ere@Bl— @a1A, C{Cdz@@l @Ml—a,lkyl,Om-—Cz Cip-alkenyl,--CO,--C,-C12-
alkynyg[—_ O - 12- @/c Oé%?é{jéfﬂa_ 1 O etroearry 6(5 %%te%g cycloa&ggll CO;--
Ci-C kT ©@b.keny,»- alk@Q\HCO@ZCzC@% alilyy YO COs-QGNHey di&iKy1,--OCO,-

-C cIoaIkyI

o~ BEERE HRpR] SR DS b S o9 RY-CGrzalkyl.-OCONH-
C»- culriﬁléeQM--@:omﬁfgldﬁy hmynyNE@d(@)H——@C%loalkyl ——OCONH aryl -

--NHQ(Q) - - C2-C12_-al k - C3-
ocomgpgpr@g]ykyp%@cyg}%kyl - ﬁ[@{(@)ncl Cio- alkyl _-NHC (0)--c2 Cia-
alkenyln eNﬁcQ@; y@clz Mﬂ%@ --Nﬁb@(ﬁp%fd@%’l‘l}tﬁlkyl - Ry ) -1 - SERC @) -
heteropp OB EHCEOL S @tqowl@ylﬂfyl SR C ol s NP ok ke
NHCd?—C?szkalky %ﬁ% Fé@%rcxkloalkletﬁ%Op%? -REICO,-heteroaryl,--

ycl oal kyl
NHCWH@(@QCM@M@LGIEC@M% NHKHONG-MH-Cie21kgl 2NHC(O)NH--Co-Coo-

alken@——%b@NH W %@@C&?Bﬁ%—ﬁ% glcl}(/clPalkleﬂ&(&gORﬁ\_IE{éa ryl,--

NHC(@yNH-hetehei!. G)\TN@(ﬁﬁﬁIémoaroyyqloa IKHCNEOBINRe WHEES)BH--C;-Co-alkyl,-

LT M ——

NHC (DN -kry hy NHO( SYNR( IS debry IC3NIDL &) St e gyl qatkeyl,--NHC(NH)NH,,



NHC( S) NH-aryl , - - NHC( S) NR- het er oaryl , - - NHC( S) NH- het er oc
ycl oal kyl, - - NHC( NH) NH2, WD 2009/ 024527
weEgnhRPGER0D8/ 060689 30 PCT/EP2008/060689
NHC( NH) NH- - G - C12- al kyl , - - NHC( NH) NH - C2- Cl
2-al kenyl , - - NHC( NH) NH - C2- G 2- al kynyl , - -
NHC( NH) NH- - C3- Ci 2- cycl oal kyl , - - NHC( NH
) NH aryl , - - NHC( NH) NH het er omy yl , - - NHC( NH) NH-  het
erocycl oal kyl ,

NHCN N ; C%Jaﬂ%/llmidmh)NHNU%\'ﬂhnm@ Sh-@lidsenyo, o NGty -

NHC(Y Iﬁyp3 CuMﬁd@Niqu--T@éC@)Hi)I&I;I@deW(I\H{)NHd(emarﬁrWHCO\TH)NH—
498 I
e TR S e

alkynyNRj\Iﬁ-q:(NﬁQ——@;tQ12_cycloalkyl --NHC(NH)-aryl, ——NHC(NH) -heteroaryl,--NHC(NH)-

hetero{%%_ﬁ ﬁ%‘% C3a]191 Cmﬁﬁ\ll\ﬁ@é?gr ocy%{r oal ky H-CoCop-
kynyh OO G-C Oicpe ayl--CN - ard2- QB begrbpry L, SUCHINH-
heteroc%zcg)_q g 1"2‘-'s§ﬁ¥£>€} G éﬁ«% CCaallenyliSO)-Cr-Cr-alkynyl - S(0)-C-
Co-cyolanlithl, --S(SQ@)yl hstcarh@_my ohwm-&(ﬂ)h%&yﬂoalkﬁmz,csomﬁﬁc1-C12-
alkyl,-%ﬁq-&%%@%ﬁﬁzﬁ}?%@@ﬁ"sozNH--c +-Ci-cycloalkyl,~SO,NH-
aryl, --seﬂwhetmh@m R@INH-hSCRRWHoalkyl,-N HSO-C;-C-a lkyl,--NHSO»-Cy-Cyo-

v Pk s st BTSSR sl

heteroa QN@@@ggg %y&yi:loalkﬂmN@C@EgOm@ @8/, kyylalky INTSERar@!, -hetero
- het eroa

ary eI G DY Ce KoY b Syl e Ylkos g eymethony.-
methoJa}%rt}%&?aJSYIl -+S- t‘@t@lg odlkyl -S--C1-Ci2- alkeny --S--C»-Cqp-al nyll ,--S5--C3-Cpo- -Cy

-het er ocycl oal kyl ZCl12-cycl oal ky
cloalkﬂm%gyk—o&pgpmqyl Sp%qtcygqy@@)@}ky_l e el e toRixly [tis understood that the
aryls, &% d thedike ca§be fdeth&lsBbstituted.

-- C2 C12- al keny
1 --S—-CZ Cl2-al kynyl ,--S--C3-Cl2-cy

" y _ - Ve ~ = .
The teﬁhso'% eflkeﬁl o%{gt %jy F6 %Jﬁ?% SJSSI%& ereg%ng élgﬁa’(%tﬁ g %}1%%{ a?en’?é%?éc’ierlved
from al’nerti@n@rhmyinsl,etyaiowmsnmn thetOItwklee orawobye sik lqmbhteutoms having at
least orslt%’l ftzasrtt)olnlt c%%beogl doubl]e HOIﬁlrbmsthe rem é%lg tf a smgln %Kdrogefn at?m Acféenal groups
1ncluddé)|ut are dot lfnmmhua fmaiampla;d:nlmnyhptoeerwl dorehgl Mnreghyi-2 dmehyieyl,

kadi %d‘i};l E or two to six carbon atons having at | east

alka 1‘31’?% BO5E car bon doubl e bond by the renoval of a

SI ngI e hydrogen atom Al kenyl groups include, but are

The te% Sé!hv tute myhygsot%e(gﬁq?@ feg,sletto Dﬁg{ ba&ﬁ@ﬂﬁe n%/r% ~Gopglkenyl" group
as pre\hbd(sgz dcThed tswsmuteammhe trith Qﬂre@bkﬁﬂwahphaﬁﬁ susedehier ein,
s tog a" al keny - al kenyl " group

fer "
The teags "&a&n%@wy‘ Ye @z ﬁe%lkyr% 1}%1@%11 wn@ﬁém%%a enf giogi B derived

from anydeé’ﬁlﬁoﬂnbEB%h@ rh tERLtR elvd Bewo®S OR carben £3s having at
al kynyl " or ' al kynyl ," as used herein, denote a

least Ow%b/@r@rhongma borzﬁetry tb%@mowl@ﬁﬁ singly dy e eenem Hsipessgntative
alkynﬁgf&lﬁé 1ﬂblﬁ@e HhOm AWRindiRd Ed’\’%r\éﬁarﬁiﬂe te‘ﬂﬁ’/n%lol %fc?f)yﬂﬁrp&ﬁyn 1, and the
having at |east one carbon-carbon trip
like. py the renmoval of a single hydrogen atom
Representative al kynyl groups include, but are not
limted to, for exanple, ethynyl, 1-propynyl,
The tefim Emubgtiwtbd algy Lt leused herein, refers to a "C,-Cy, alkynyl” or "C,-Ce alkynyl” group

as previously defined, substituted by one, two, three or more aliphatic substituents.



like. The term "substituted al kynyl," as used herein,
refers to a "C2-Cl2 al kynyl" or "C2-C6 al kynyl" group
wa@goopozssepbusl y defined, substituted by one, tweCT/EP206&060689
or nore aliphatic substituents. WD 2009/ 024527
PCT/ EP2008/ 060689 31 The term "Cl-C6 al koxy," as used
herein, refers to a Cl-C6 al kyl group, as previously
defined, attached to the parent nol ecul ar noiety
through an oxygen atom Exanples of G -C6-al koxy
The tebR ¢ UESIKRYY a8 18 dMefein %e@%rg &0 &0, 1Bl BRYXY, as %Fé@'ﬁ?ﬁyly defined,
propoxy, | Sopropoxy, n-butoxy, sec-butoxy, tert
attachqsh fp gheyparant @é@@@%ynow pevshaRpx g Aok Exarples qiHe-Cetlhaxy
iy r f
R R T i bR R
butoxyT heventexynneenegioxy agin- hl@@dy herein, refers to a nono-or
bi cyclic carbocyclic ring systen1having one or two
aromatic rings including, but not limted to, phenyl,
The termqo ko) hnd 'thatogah'ydnmﬂhlmmimybﬁer tornd atoyd selecied diroy flwnide, tchprine,
The term"substituted aryl," as used herein,
% an aryl group, as preV|oust defi ned,
substltuted by one, two, three or nore aromatic
The teﬁlg? afc’r%/]:,":ﬁut%é 1c e'?‘r{ ? erts It ¢ rsﬁlértl)%%)rl t&é’l erﬂ‘é g nccy:rl lﬁjcgrﬁrg@?gt%m%avmg ong or
two arbiyiehicakigs 1ncﬁidhtghla1t inot lﬁﬁﬂt&lrts,,ph&[}@,l’fﬁbhtﬁylﬁﬁehﬂfyﬂronaphthyl, indanyl,
. ox$ -E&FE,--CN,--O -Cl2-al kyl optionally substituted
idenyl gp f-ogen (such as perhal oal kyl s), C2-Cl2-al kenyl
optionally substituted wi th hal ogen, --C2-C12- al kynyl
optional |y substituted MAth hal ogen, - - NH2, protected
The te ”w@sntutecxﬁuprl gs-uegbh eéef%gp fers_tqpp ar@gr@i@ as previously defined,
substlt@{eh %?)611@ twhlthre G hdré amatic substituents.
H-- C3- C12- cycl oal kyl , --NHaryl , - - NH het er oary
Aromth SUWPFUGWétT@Pl’é@a)}fE‘F @ramkwmueéut&r EyTCdeﬁO'I -iFhyategtgdyy droxy,

ahphaﬁn{jitﬂé?g %fo%@a[h}f leﬁﬁgi's ”&3«0 —ZI\Q)Z, %N = Ce}l gl:ﬂ/l’ ophgia'llg;%u&agﬁed with halogen
(such g pathaybﬁsklvb) C@Cl@kmizom;o@hlbeﬂuhgtltuted ®ith hglpgen,-GoHeat-elkpnyl

option@ggf?égft%$$f§tﬁ§g —@gh;c%%tec el% ]_@Té( 8 ZC?ékyé" H—— 2 Clz

alkenyy,-NH-Cp@)12- aKRnleﬂQH{:QQCQajyklyalkyl-——NH aryl --NH-heteroaryl, ——NH—

hetero%‘acﬂgﬂﬁy[ )ﬁlld(l}a{?% J%q%oar 3811&&62&){9 mjno ——%’C& 1'2 alkyl,--O--C,-C1»-

alkeny@OGCE-(Hb-l&kkal --O-CONH:-c 204042 --8l- dﬂ'yh-y(D shetefoC@NE--@Beterocycloalkyl, -

ORGSR s SISty g vcisto.
C(0)- arlﬁll I@(Iol) he@@aryi,@(c?l%eiﬁrb&eh?’dlkyi l—(—@@\}HZQI@WH——Cl -C1p-alkyl,--CONH--
CC e QN G- Cociat wE N ok ey PO YU Nt -CONE-
heterok#yt, -C@@Nﬂﬂ %Yérocycp&ﬂ&l @2}2!3@26@ a{‘lEﬁyJGOz——@Q@% alkehyCl@oal&,-C,,-

--0002-C3-C12-cycl oal k --000
alkynfly L0 - Godas REBIRELT s 2 B06 R Ht Ry Gyt SLclaaihOCO:

C1-Cy2alkyl QS cFc; Lk - bmbz--cz(ﬁ@lh%ynyl,--ocoz C3-Cpa-cycloalkyl,--OCO,-a
1yl,--OCO»-heteroaryl,--OCO,-heterocycloalkyl,--OCONH ,,--OCONH--C;-Cy-a lkyl,--OCONH--
C»-Cyz-alkenyl,--OCONH--C,-C 1,-alkynyl,--OCONH--C3-C; »-cycloalkyl,--OCONH-aryl,--
OCONH-heteroaryl,--OCONH-heterocycloalkyl,--NH C(O)--C;-Cy,-alkyl,--NHC( O)--C,-C,-
alkenyl,--NHC(O)--C,-Cz-alkynyl,--NHC(O)--C5-Cy,-cycloalkyl,--NHC(O)-aryl,--NHC(O)-
heteroaryl,--NHC(O)-heterocycloalkyl,--NHCO,--C;-C1,-alkyl,- -NHCO,--C,-Cyz-alkenyl,--
NHCO,--C5-Cyp-alkynyl,--NHCO,--C5-C1,-cycloalkyl,--NHCO,-aryl,--NHCO,-heteroaryl, --
NHCO,-heterocy cloalkyl,--NHC(O)NH,, NHC(O)NH--C;-Cy,-alkyl,--NHC(O)NH--C,-C1-

bromlne afng 10



C2- Ci e-al kenyl , - - OCONH- - C2- C 12-al kynyl , - - OCONH- - C3- Ci
2-cycl oal kyl , - - OCONH- aryl , - -

W@aopkR4seT er oar yl , - - OCONH- het er ocycl oal kyl , - - NMCT/EP2008/060689
C(O--G-Cl2-al kyl,--NHC( O--C2-C12-
al kenyl , --NHC( O - - C2- C12- al kynyl , --NHC( O) - - C3- C12- cycl
oal kyl ,--NHC(O -aryl,--NHC( O -
het er oaryl , - - NHC( O) - het er ocyxl oaI kyl, --NHCO2--Ci -Cl2-a

| kyl, - - NHCO2- - C2- Cl12- al kenyl ,
alkenyﬁ\lﬂﬁﬁ%(o%% Ay qm@r@% %%gkﬁcl@m@loﬁ}tm ONHNHS 1, --
-aryl, heteroaryl eteroc

NHC(@}N,%mRtsﬂoatyl NN@(C@)W -heterocycl oalkyl NHC(S)NH,, NHC(S)NH——C1 Cir-alkyl,--

) 1208 ] )
NHE( 009% 255" F}El:fT/ EP? IQ%%/ oe%‘g%ﬁw RECERHN - p-cycloalkyl,
NHC(3INEea gL NSO fpterop ] ENHC(S)NH- heterocycl oalkyl _NHC(NH)NH,

NHCG%H%IKI)IBKIE&M er 151%;”@1% f\l%@fr%@ te ocy ?%_wﬁkynyl N

NHCS H)iH-C3-NHEySodkdgl, -- NHO(MNS) NiFH -aGA -GG (AIHYH; heteroaryl --NHC(NH)NH-

et er N O L U Bl el e NG e

alkynyll yINHCG(NHGE S%Nﬂ-dyabﬂkﬂaﬂﬂ’ﬂlce@m?ﬂl@m@ﬁﬂéfmw 1,--NHC(NH)-

heterowm, h%l}%@[gr—gizk%}lfxl,:—gq'\iﬁewb—wlzéélge&yl,——cm H)NH--C,-C;5 -
alkyny? =-@(KENHL--€ - OEEy Nbb 1N - -(CRHON =) 1K Y ONH NH-heteroaryl,--C(NH)NH-

heterof R By -0 Kb R b i 1 KN R e byl -S(O--Co

Cio- cy@lb@lﬁMCLS(@b KWHL,--S(O)-heter oaryl ——S(O) -heterocycloalkyl-SO>NH,, ——SOzNH——Cl Cio-
NH) - - C1- C12- alka/ NH) - - C2- G 2- al keny N
alkyl, ,@Bz Het o 1palkenyl,--S 2NH--C2 Cuz-alkynyl,—-SO,NH--C 3-C - cyc‘loalky —-SO,NH-

aryl, ——%Mﬁkteroax@'t@émH ‘hgéro goe@%@'— M{M It (NWINTD NMSY,+-C5-Ci-

NH) - het er oar y| NH) - het erocycl oal
alkenyl P NG al@@laaﬂ\fﬁﬂoz"ceﬁﬂyw&ﬂz T@{ﬁoawbnyﬁ SQay(
heteroé\lw %F@Z hge?ol_c&cloalkyéé—Célzlz\Isz cﬁkgng(CH3, aryl aﬁllalm—hetc;/roaryl -hetero
arylally Heeiey bt 6 Sar-g3cloallal NNy m@w&(bmim@'hoxymethoxy,

methoé'ft%§%o-kﬁ( %——(ro @12 ? l@f ——’S:c—'gzskoz) alk&@'l Sz_Cald( ﬂ)@/ﬂyl,ié.(_@}-ﬁz—cy

cloalkylj-B-aylki- &abtklyohl;yl -ShOraayst Ioalky]S(n@)lethﬂtl‘mmethyl. It is understood that the

aryls, lgﬁ%{{iy/al}ryl:s,:@%ia?%glﬁo%gkf R su§?§l ,-- SC2NH-- G - Gi 2-

OQNH C2- G 2-al kynyl , S soonit L C

The te%{? y"rrylaﬁ(%/é%zﬁlts ]%eé‘?l%a{%’i“ PPN HReA B RSE & NG RPRY compRpnd via a
C1-Cs i CCIC, Ik 2 rasidluey Examp N6 u de(Birt Giedrot Bmktentp| benziHSHRethyl and
- - C2-C12- al kynyl , - - NHSO2- - C3- C12- cycl oal kyl , - - NHSQO2- ar
the likg) *__ NH SO2-~ het eroaryl , - - NHSO2- he

t er ocycl oal kyI -- CH2NH2 - - CH2SQ2CHS3, - aryl , -aryl al kyl ,
The tegp urmt%;)p/l arg,i@p@} o%s}}tqu)]éqrgw refers@g am@la&y& BIOHP- I3y prev10usly defined,
substitRRH BRoKO XY@ tk¥d or RO x@nﬁﬁayubsm&mpxy net hoxy, -

met hoxyet hoxy, --SH, - - S- -

-al kyl , --S--C2-Cl12- al keny
The tellm "he%roa(l:gl "Gl h‘éye'ﬂy hofors & a 3ad=l4- , oY tri- cychc aromatic radical or ring

al kyl, --S-aryl, --S—heteroary1 --'S-heterocycl
havmgfacprk five togen Fieg Hons oiff wlrrelt #ydast qoe ring atepie e i &1 O edN; zero,
one or e s e GEO P LKL B A B EERRRR, Dbl REhna e
remairied @r@t@r@s an cabyd, v@p‘]@u]plnaﬂ\t acheaatared whdinghe Bng may be optionally
0x1dle§ RO eroagrl 1nczf11f bq 850 ?t har‘lgige\é r‘ﬁ%tpyflg iy ng&‘&‘%'u?;){ E‘l?nsfclllflyl'i pyrrolyl,
yraquﬁﬁlnﬂddzyllyl dm‘.tolyl oxazolyl isooxazolyl, thiadiazolyl, oxadlazolyl thiophenyl,



the like. The term"substituted aryl al kyl," as used
herein, refers to an aryl al kyl group, as previously
waeledovmand?7 substituted by one, two, three or nRCEEP2008/060689
aromati c substituents. The term "heteroaryl,"” as used
herein, refers to a nono-, bi-, or tri-cyclic aromatic
radical or ring having fromfive to ten ring atons of
which at least one ring atojpis selected fromS, 0 and
N, zero, one or two ring atons are additiona
furanyh %1(1%691@1 Af&uinodsnandantdayosebaeb & z51y ORitoxafin@NfdMie like. The
remai ning ring atons are carbon, wherein any
heterowomﬁtlgn@golﬁmlpermdw to harrhemisakstyefurpehropgh oprhwrahptgro atom.
oxi di zed. Heteroaryl includes, but is not Iimted to,
ridinyl, razi nyl r|n1d|n I rrolyl
The te% f @bsjit\?{tpc’l hqeq%/rpmlz‘bq}/synsef l%lemna z@ﬂaly%‘io a bsgép@nyygroup as previously defined,

substidy 8 350 4 b A BB P Y oyt i mol 1 Pyl
Thewhsb@u@n@&ﬂnykwﬂb@nzhmwaazd@wk$am@mzwdmmgmmykwﬁvmiﬁmna
monocgH clic %)%1%/cpcy r'%qecf:l %aﬁbocgcr%lc rlngapmg%unla%t %{eor%in(ﬂ)ﬁ 0 '(hsmgle gydrogen

ruccure
atom. Eﬁefnh}ﬂeb’s indludeeb@mot lahiosah to, dyelopepyh Cyslobstyl, bytthﬁ:ntyl cyclohexyl,

vievelgl3 SRR SRS B hed. " Substi tut ed by one.  two,

three or four aronmatic substituents. The term
12-c I aIk . as used herein, ot.es
The g o (6 C o ours Lyt ST N GE i - Foaliosroup a
previotdI§ ¥&neg, sﬁ@éﬂﬂftéﬂ@ﬂor@at%()@ly&'olr fofd AighfRIPGARNRY t he
renoval of a single hydrogen atom Exanples include,
but not limted to, cyclopropyl, cyclobutyl,

The tef) @ﬁe@é?&‘%%blkyloyd%' Qé?ﬁ?éi/ém refbis @d’&h&l drémdticls-] @@p‘t Wemb&Rdring or a
bi cyclo [2.2.2] octyl he term "substituted

bi-or t@y@@g@@cfpwgm@qn} -wlgge (caeh By @nfpins bevep ogeqng three heteroatoms
indepegﬁ?%lg%i%elg&éa 1?%11 %X)Lgeg rs‘a}fﬁ’r £Ad nltﬂ)réggﬁ’ '(%LWS %Hb@l%g rmg hasOto 1

tuted one, nore al i pha
doublesheinds 4nchreeit @.mei’nhered GﬁgvhaSH)ettJ érdoulyle b@alISKyl) the ragog@Q @nld sulfur
. On- :

o 5y oSG0 8 00 AR Pl R 67,
quaterfizgd, @acdmyraf thy abovetraign sap bt weehtoortenznd rmg] raeé (V) the remaining ring
atoms greetcgrrbgr? tat%gl% whtlcrli]lg Sap %do?) OI}aXlg SO)%I?] el%)s tgtnfg(rere? Ge%é%guve hetero&ycloalkyl
groupdioclilde, thatiald ot hionidd toa g |déagdlate; pernddidingd pylralangmlyla@y@zdlnim&l,
. .. douhl.e.bond (i.i1),.the.nitrogen an ul fur .. .
mica Vg, GUPERET P BRIy BEP SRR Da: Motk gy momhotiny,
thiazohdihyl Oig&hiaRiderQ ati@oxdnayl, pridaginédyll yanb etrabypéfarmi zed,

(iv) any of the above rings may be fused to a benzene

ring, and (v) the remaining ring atons are carbon

The tefth OfiBsttt € RetrBYy cRAIODT dsaR@] hexeiRXOFeBUDE hétbidbRIbalkyl %roup, as
Represent ati ve heterocycl oal kyl grou ps i ncl ude

previogyl de{gied b it ltYoone{tIVOB‘Jhéﬁe&wo Phwrsi"'%*lﬂf‘ﬁp‘ﬁyl

The teRY MR%EQbdriliky 1, Pa% ﬁl@@dfﬁekéilﬁ Wﬁn hetdrfarfiag Qg Aidhed to the parent compound
i m dazoli1dinyl, pip yl, piperazinyl,

via a Gyxlg 2801 o (}W(F6 alliyil; wlgz@ |E‘|xalinﬁl§)q; inclyge, 'bh‘barrq: ﬁ%hmlted to, pyridinylmethyl,
pyrimidinylethyl and the like.

The term "substituted heteroarylalkyl," as used herein, refers to a heteroarylalkyl group, as
previously defined, substituted by independent replacement of one, two, or three or more aromatic

substituents.



t hi azolidi nyl, isothiazolidinyl, quinoxalinyl,
pyridazi nonyl, and tetrahydrofuryl. The term
WO 2ube245eut ed het erocycl oal kyl , " as used her ei PCT/ERf008/660689
to a heterocycl oal kyl group, as previously defined,
substituted by one, two, three or nore aliphatic
substituents. The term "heteroarylal kyl," as used
herein, to an heteroaryl grpup attached to the parent
compound via a Cl-C3 al kyl or Cl-C6 al kyl residue.
The teﬁff W@?ﬁk&l%ln‘éd%s ulMtheRNE 1At td dnliok &b &0 ;- alkyl Sroups, as previously
i dinyl methyl, pyrimdinylethyl and the The
deﬂneﬂ @ﬁtmheé tfbtae p@ralttélaplmtaé rrmefm%muzlw nitrogef %@éoﬁw@ /f Ci-Cs-
alkylaﬁlﬁfoelﬁcslu&eobtﬁ a{%q{o?fn‘ﬁﬁécﬂoallngt}ﬂ/laﬁ[n%ummeﬁ?lan@ﬁ@gﬂh%ﬁlﬁlll% diethylamino,
fined, substituted by I ndependent replacéenent of
Mmlﬂqnéﬂmﬂmo or three or nore aromatic substituents. WO
2009/ 024527 PCT/ EP2008/ 060689 34 The term
"G -C3-al kyl am no," as used herein, refers to one or
The tetmbalﬁilar@:ﬁo'aﬂe&yd tograpeypdiaviag thprseuétogsNyl(Cd€hialkgt where Ci-Cy, alkyl
ghw the parent nol ecular noiety through a
natom Exanples of C -C3- al kylam no incl ude,
but are not limted to, nethylam no, dinethylam no,

e R U LA g LR TR 1 B,
where €1, 104£41IAN @-as WHR(vusIGid2figddkgtampi st ﬂla@dy}aﬁlﬁo @b oyt notili;mi@s to,

: revio s defi ne term. "dial k 0" refers to
dlmeﬂg’la&}”&%a VATHE: t“'l‘?g’y%‘iﬂi‘yﬁ?:‘?lﬂ? ipeRidiso. %dah ) (Cl-C12
The tefth kélk&xycar%i@[”&ellgase% 3n adtdyronpSi. @Sath'Il@)\J(?r @tb%byattd&feti AE@e parent

| es. of kylam no are, but not limte
molec@pr,@@lﬁmt]gﬁpg%a cag:?Oé\y plg)[ﬁuﬁlbas rﬁg{lwpgp momscarbonyl and the like.
pi peridino, and the I|ke The tern1"a|koxycarbony|"
represents an ester group, e., an alkoxy roup,
The tegp { eetpealdehyde.fas yad befein, Wfﬂrset@ @ ZQuprp ifermplay gh a
carbonyl group such as nethoxycarbonyl,
et hoxycarbonyl, and the like. The term
The terrg Seapwxal' detspd bereinarsfarsiod dieupedfdormudst €100 a group of
formul a--CHO. The term "carboxy," as used herein,
refers to a group of formula--COOH The term
The tetng écrab@xatmddé a8 usd hasmdrelfias ®iagroupeffdormuiaa-(HOYXId(Gp-f alkyl) or--

R e L e e

alkyl) M{dGhe @& al kyl )C(O (G -Cl2 alkyl) and the like. The
term "hydroxy protecting group"” as used herein, refers
to a labile chemcal noiety which is known in the art
The tetr® "Bidedx rotectiny dfoaryds @ediupeiagafcRss a ibtesticheehl moiety which is
ctions duri nt hetic. pro edures.. After said
know“s‘i}‘ﬁ%eﬁé‘ttP é’r%‘?%%gg%”é’ ( gjoup ﬁ%a"P?yHIF YIS URGS HRESHC as

proceddR:S CA frdd@6hd R@ItRIId pRRY¥dure(s) the hydroxy protecting group as described herein may

is as previousclée

be selectively removed. Hydroxy protecting groups as known in the are described generally in T. H.
Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis, 3rd edition, John Wiley &
Sons, New York (1999). Examples of hydroxyl protecting groups include benzyloxycarbonyl, 4-
nitrobenzyloxycarbonyl, 4-bromobenzyloxycarbonyl, 4-methoxybenzyloxycarbonyl,
methoxycarbonyl, tert-butoxycarbonyl, isopropoxycarbonyl, diphenylmethoxycarbonyl, 2,2,2-
trichloroethoxycarbonyl, 2-(trimethylsilyl)ethoxycarbonyl, 2-furfuryloxycarbonyl,
allyloxycarbonyl, acetyl, formyl, chloroacetyl, trifluoroacetyl, methoxyacetyl, phenoxyacetyl,
benzoyl, methyl, t-butyl, 2,2,2-trichloroethyl, 2-trimethylsilyl ethyl, 1,1-dimethyl-2-propenyl, 3-
methyl-3-butenyl, allyl, benzyl, para-methoxybenzyldiphenylmethyl, triphenylmethyl (trityl),



be sel ectively renoved. Hydroxy protecting groups as
known in the are described generally in T. H G eene
W@ee9M245¢2 M Wits, Protective Goups in O ganPCI/EP2008/060689
Synthesis, 3rd edition, John Wley & Sons, New York
(1999). Exanples of hydroxyl protecting groups include
benzyl oxycar bonyl, 4- nitrobenzyl oxycarbonyl,
4- br omobenzyl oxycar bonyl , 43ymet hoxybenzyl oxycar bonyl ,
met hoxycar bonyl, tert-butoxycarbonyl,
tetrahy ¢RI Mﬁ&@tﬁﬂ}’ beth?hlﬁ&ﬁ&ﬂ&ln@ngﬁoﬁ’ﬁﬁeﬁm 3 2-tréehBordesthoxymethyl,
trichl or oet hoxycar bony
2-(tringethyisply hiethgsgymsthiyl, m‘)e{:}{ah@;@;ﬁ@rgﬂ thergytpluenesulfonyl, trimethylsilyl, triethylsilyl,
trllsop?oggfﬂfly(lua[ﬂﬂl tﬁém&aﬁﬁfé%h h%/dr@)Ul wo‘?@%ﬁéé&F’WﬂOI thﬁgl%tséﬁlt 1nvent10n are

| or oacety | uor oace xyacet yl
acetyl pfh@ww@é@),{‘é{sylbenzowb@zloy’r OGSyl andsipeshyihiyl (TMS or--SHCEL),).
2,2,2-trichloroethyl, 2-trinethylsilyl ethyl,
1,1-dinethy|-2-propeny|, 3- nethyl-3-buteny|, allyl,
The tehe f’m’yﬂeotethu‘ch{exyé,tdsmxgddem Irefens hemlyy dretytgroyp protected with a hydroxy

proveep b B0 R b e pe AR R bt

methommdm)gﬂtgmupnédsﬂ'eyhmplb.e nzyl oxynmet hyl ,
2,2,2-triehl oroet hoxynet hyl ,
2-(trimethylsilyl)ethoxynethyl, nethanesulfonyl,

The tefR'@nih©® bﬂd)ﬁdﬁﬁglérﬁwyhs, ustd hdv®h yfesith Y labilt theatity hﬁ»’ﬁdtyybvhlch is
triisopro Isil%g and the lik Preferre

h ¥

knownplp dheagtto p qj:} Haing group ﬁ%anbs} it ﬁl{ed] TRRFERRS ép%pthe ic procedures.
After s@ﬁlesgfﬁﬂhetﬁc%}o&ﬂure@ﬁ @ o, r@t@ﬁﬁl@ ouﬁ) Bg d&bnbe@(h@}e%ﬂﬂ@ be selectively

and trinethylsilyl (TM5 or--Sl 3).
removedy Adpiae P@&Cﬁg&ﬁraw a8 kaewn jgdbe e ﬂ@%bedrg@eeé%ﬂgx 198 H. Greene and P.
G. M. W, @%&’te&zﬁ@ @Poz% 9! @ngﬁz‘z@ Wht%&zs%@é@lfti%)’] ohﬂPWHe?@J Sdhg New York

group, as defined above, "including benzoyl, acety
(1999)t Emmlwf@nmw proteqtingepRpps inclytle, buhge e ipRried g t- bgﬁozsm@@oonyl 9-
ﬁggg% cting group", as

ﬂume&@%gﬁ re|ﬁndﬁgf€§§6?%b&g?g%?ﬁg%%ﬁenical noi ety which

is known in the art to protect an am no group agai nst

c | NG

The el FSIoEE oo F0 ok OAS HEA, s M) (B ERLE R i i
protecgmggrpuras ddéseabbed herein may be selectively renopved.

Am no protecting groups as known in the are descri bed

generally in T. H Geene and P. G M Wits,
The tef?n ddegltinoh@leGresidps der’ivﬁfg@m hadSSymetudmgiba( nd tichitediiot dadoxylic acids,

John W I .& Sons l es. o
carbanblp S(ilgsc{:zfrﬁénlcé?%%p%dlii‘ow&aﬁ b an%a‘éosgl;oggwgg)& r% ]FIBI&S 118%@6 Qllphatlc
carboriy}sbaibﬁn(ty&@ﬂﬁﬁ?ljﬁ,l alipRaticfshMety@nylonetihaxiysas; bigiyidic sulfinyls, aromatic
ulfonglgqnﬁlﬁlatféég ?a&]%ygg %}lfpét}aglg gu }aprg(]lsl !flrgren%c-r = sé}e#eg] an(golg)ﬁ}gt?ct p%%sphates.

protected wWth an amno protecting group as defined

bove. The term "acyl" includes residues derived from

An’ alawp&gld lSrﬁ’dTl%‘iuuLFg‘h%}&Pmﬁ’éf both gnfregngd garbeyhBlghiqnal %{emﬁswlth the

genera® ArRARMNHAGIESE ORAT RARINE ardnb d8id it db P QhiflaRCINH S0 aitind
phosphorous acids. Exanples include aliphatic

nonstapdgrhamipogcidyr omat i ¢ carbonyl s, aliphatic sul fonyls,
aromatic sulfinyls, aliphatic sulfinyls, aromatic

“Standard amino acids” are alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid,
glutamine, glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine,

threonine, tryptophan, tyrosine, and valine.



sul fonyls, aliphatic sulfanyls, aromatic sul fanyls,
aromati ¢ phosphates and al i phati c phosphates. An
WO a5t d* i s a nol ecul e that contai ns bot hPEREP2908/060689

and carboxyl functional groups with the genera

formul a NH2ZCHRCOCH. The term ami no aci d i ncl udes

standard am no aci ds and nonstandard am no aci ds.

"Standard am no acids" are ® ani ne, arginine,

asparagi ne, aspartic acid, cysteine, glutanmc acid,
A “staBdadd &HInD Geid Wh¥hiiDFot alfladild ééidﬂ% selcel @Yl tﬂcegro{q?é’(ﬁﬂs@@ng of alanine,

| ysi ne, nethionine, phenylalanine, proline, serine,
argininchspaiEing CySeige hysmiA acidyahgamie, elygies. Yisliding isolgarine, leucine,

/ P

lysine, 219(91%091% ?%g Iyslf q:%-%r? g@ggér ?(Igglggtgfeog’iﬁe, gﬁ)ﬁ)ec ’ %&%I%garga%ﬁgne In the
case ogglgt@,psur@(mg ugniip ecidfa “deravaiinethereal’'ds aig-renitridsgangefemeuch as e.g.
sl G i ATGACT 0, ol utanine, gl ycine,

nh é I sol eucl ne Ieu0|ne | ysi ne, methionine,

phenylalanlne proline serine, threonine, tryptophan,
“Nons a%{d'%g Lo acf& & am1 S ac1ds Emorlecu% C?ha?c angsl 0 haa{pmrr}e ad carboxyl

mcoacid, a errva ereot
functlo’nat grol®) ehicharcest @fre, of sheckhndsd @mino acglh LExamplee theretof arke,
am c acid ester Nonst nm.no ag i ds’

selenoffstif Thperteagrie e o R er GRS Y bBt ety some
methaﬂ@rehae Y¥dteriafitl BeAyinRn &l produdel nﬁbhaMar@lhoaédefomtth oeeodn WAG),

st andar d a no. aci es, thereof are
lanthiquirice 1’%6‘&‘?’?%58 g "rchdg 8?‘35?03 te; BN Sy Iy aipreidgpe. gamma-
aminobefyiCRED Binith MY di@lINS, BmdySeRle RIOPSRINE or RREBIPRURAI C
bacteria in enzynes to produce met hane and coded for
with the codon UAG, |anthionine, 2-am noisobutyric
“Non-Bélcdcand S0 YA RAICRIE 516 aladmBNkRRaBrc Y P ¥cid; d%t@ﬁé | AQRGic acid,
gamma- am nobutyric acid, ornithine, citru
glutarrhlaﬂwékyy@@em@cmédpl&men@e@ronwd@l@awﬁww rPéOhneNéﬂn% ggapine,
trvptostaRNRGHe am PQindci ds” are al ani ne, aspar agi ne,
]ypoﬁh'a?tﬁkeag?d lIlcystelne glutam c acid, glutam ne,
egC|ne |soleu0|ne | euci ne, nethionine,

“Ahp”RE‘ %HXA @%ﬂ}ﬂir% ypr g&ﬁhﬂ E%n%)jg 5 h(ﬂ%tan&ﬂ& %ﬁ[ﬁp A&id found for instance in
cyanot(agteam ‘rmhp @leﬂnwycra)(ynthdpémt dnemoehrom@)to |39rranm6),|43hleylddatﬂpyrldm 2-
one (d%é’rdlro\;é?[ﬂ/ fn%{liloﬂ gllp%ro in- 2no§1t %rg ' & thr% fch LR ebrla%tngerslo?AHPAp%ferred
Ahp d@hativas@are- élmﬂhlol’pyliérldml-%brmy o1 AlhpAF @-Algrié a{ dphyadirbelofHP)grein R is

R Y AR e e Sl AT T

(C1-12)Bk (O RIKPE K€ b AHkBx @ AL, ) allox TR Nallyl, WlIRyxh{C1@9alkyl, phenyl and
g qd bel ow wherein Ris selected fromthe group

pheny (G ity

ing of (G -12)al kyl, (C2-12)alkenyl,
(C2-12) al kynyl hal o( Cl1- 12)a|ky|,
(Cl-12) al koxy(G -i2)al kyl,
(G -12)al koxy(Ci -12) al koxy(Gi -12)al kyl
hydr oxy(Cl-12) al kyl , phenyl and phenyl (G -6)al kyl .



WO 2009/ 024527 PCT/ EP2008/ 060689 37 Different nenbers
of this famly of nonstandard am no acids are: 0 H2N
wW@2@a0M526- hydr oxy- pi peri di n-2-one (Ahp) OH NeCTIEER2008/060689
H2N H2N Ahp-1 Ahp-1 | NHRONH R-Y O 0 H2N
3-am no- 3, 4-di hydr o- 1H pyri di n- 2-one (dehydro- AHP) NH
O H2N 3-am no-pi peridin-2-one NH Proline derivative
i ncludes e.g. 5-hydroxyprolim. "Am no acid
derivatives" include, but are not limted to, O alkyl,
Differ&h #eMibers OF BV hmilpoPhdi¥landart #hMb acigs ars- al Kyl ,
al koxycar bonyl, 0-carbonyl - al koxy, carbonate,
Qaryl oxy, O carbonyl - al kyl ani no,
/l -aryl am no, N-al kyl, N-dialkyl,
| ammoni ugtanfihéeeyh dar?-@fﬁ&inh‘z é‘r'\é<9!\<Wp)
OnW\ - aryl oxy, N-car bonyl al kyl am n
N- car t@QyINHar yl am no, N-sul fonyl al kyl, or N
sul fonylaryl. "Non-basic standard am no acid
derivatives" include, but are not limted to, O alkyl,
Oaryl, OGacyl, S-alkyl, S-aryl, S S alkyl,
al koxycar bonyl, 0-carbonyl -al koxy, carbonate,
0- car bony(l)- aryl oxy, O-

Ahp-| Ahp-Ii

3-amino-3,4-dihydro-1H-pyridin-2-one (dehydro-AHP)

3-amino-piperidin-2-one

O
HZNM
NH
O

Proline derivative includes e.g. 5-hydroxyprolin.

“Amino acid derivatives” include, but are not limited to, O-alkyl, O-aryl, O-acyl, S-alkyl, S-aryl, S-
S-alkyl, alkoxycarbonyl, O-carbonyl-alkoxy, carbonate, O-carbonyl-aryloxy, O-carbonyl-
alkylamino, O-carbonyl-arylamino, N-alkyl, N-dialkyl, N-trialkylammonium, N-acyl, N-carbonyl-
alkoxy, N-carbonyl-aryloxy, N-carbonyl-alkylamino, N-carbonyl-arylamino, N-sulfonylalkyl, or N-
sulfonylaryl.

“Non-basic standard amino acid derivatives” include, but are not limited to, O-alkyl, O-aryl, O-acy],
S-alkyl, S-aryl, S-S-alkyl, alkoxycarbonyl, O-carbonyl-alkoxy, carbonate, O-carbonyl-aryloxy, O-
carbonyl-alkylamino, O-carbonyl-arylamino, N-alkyl, N-dialkyl, N-trialkylammonium, N-acyl, N-



car bonyl - al kyl am no, O-carbonyl -aryl am no, N-alkyl,
N-di al kyl, N-trial kyl ammonium N-acyl, N WO
WQe®9INDE2627 PCT/ EP2008/ 060689 38 car bonyl - al ROKEP2008/060689

N- car bonyl - aryl oxy, N-carbonyl -al kyl am no,

N- car bonyl -aryl am no, N- sul fonyl al kyl, or

N-sul fonyl aryl. "Tyrosine derivative" include, but are

not limted to, -0-alkyl, Qgryl, O heteroaryl,

O acyl, 0- PG3H and O SGBH, as well as hal ogenati on,
carboﬂy[la]RB)E)h@I &Eboﬂglteﬁyl@%s'l\f E@PonyTRRy 168! QUBrbehy1tabRamino, N-

yrosine nma OR “'wherein R1s seiected fromthe

Sulfon@m%botﬂﬁgif@t}’ﬂ%@d of hydrogen, (G _12)al kyl,

(C2_12) al kenyl, (C2_12)al kynyl, hal o(C _12)al kyl,

hal o( C2_12) al kenyl hal o( C2_ 12) al kynyl ,
“Tyrofu dej_lza)tazlekmgndar’cmbm ot limited to, -O- alkyl O- aryl O-heteroaryl, O-acyl, O-

POsH{f@@‘%% Jé a?ﬁgﬁgg%ony%nls?gﬁeﬁptolsjlttled or further

The OHigositpi df lﬂtee!ylmbl}le sy bg OBt wherbilknyR is selegtédafirdee thelgramp consisting of

tero r o yl al kyl .
hydrogty Cglzg&ﬁé%f’i (gé élfeln lci/&\}éalk?’wg’lhﬁd%abl aM<¥ir’e not |inited
halo(Ch.y)alki@pl hile(ibi gekynyb dCf i aikoageathesglr i bed herein and to
those y described in the exanpl es bel ow
(C1'12)§g?’8'08r§$1?)&§{ Zgaziéylcan be prepared using methods well
(Cr-12)KIR@MAA nloBarbé1E 1, Antubstithed bfehiér sabstitused byedrylr &l _ike B atylalkenyl or
1{)hglrﬁraceut h’i I(J%/ﬁtacce e salts and derivatives of
arylalhyygl, RAeHROGHRGand fsferegyg lfﬂ%’%ent i nvention and to nethods
for obt ai ni ng such conpounds. One met hod of obt ai ni ng
onmpound i s by cultivati ndg rorryces strain
“DePStB’PPttdﬁéleﬁlYf\tﬂé tinelHde Tyt arg nef Mg tafdeam@ﬁlﬁ%ﬁwo lﬁWe%Sélsmbed herein
and to ltmg@ EpcsificdIAR corHeM i thé ORmpIRHELRT SRl ¥eraliNg A8 pre ared using
fernentation protocol described herein- below " SaII)
methogf welblggopiirie hedft: t he present invention having at Ieast
one salt-form ng group may be prepared in a manner
known per se. For exanple, salts of conpounds of the
The ingengie Aitrthicntglares itopharhepeitinglln ededptghblo sadts andagerbyetives ofrd compounds
of the El%?ﬁglﬁﬁlﬂ%gioﬁ ’an(pﬁ ILJtﬁdgilts If&%b{aﬂlqnggﬁ%@ﬁ)g %n bﬂe Hl%%]]%h of obtaining

, suc kal'i salt's o surta
the comp@mdiimbmlﬂtb@ngg a Ghtadrcd@vceﬂtlgm, of tlivensmton r&vr 8 alutanpér QQ-ariant

thereof uEé/elr sul%%%fc]eocloi(l:% i5ils parFfWIra% usm 315” t%rrr?én?a%on p]iohoc idescrlbed herein-

I ne ea

belowcor r espondi ng hydr OXi des car bonat es or hydrogen

carbonat es, such as sodi um or potassi um hydroxi de,

carbonate or hydrogen carbonate, with correspondi ng
“Salts’Céll 0 g BUIEI0 BPMHY PeESen® invidhtion haGiAFBITeat G salts‘cuhﬁ@kgreup may be

OCL ani ¢ am ne, stol hlomatrlca unts ar %Fg
prepargd idgBanger knqun gy e Farexaplg salfercoppamg: aling rlﬁ%qnh’éwemlon
havingU@@arovs inthy 8@ dbriic@ oS edahBleOby GG tHRESmPbund &ith hR& Bémpounds,

I nvention are
such as alkali metal salts of suitable organic carboxylic acids, e.g., the sodium salt of 2-
ethylhexanoic acid, with organic alkali metal or alkaline earth metal compounds, such as the
corresponding hydroxides, carbonates or hydrogen carbonates, such as sodium or potassium
hydroxide, carbonate or hydrogen carbonate, with corresponding calcium compounds or with
ammonia or a suitable organic amine, stoichiometric amounts or only a small excess of the salt-
forming agent preferably being used. Acid addition salts of compounds of the present invention are
obtained in customary manner, e.g., by treating the compounds with an acid or a suitable anion

exchange reagent. Internal salts of compounds of the present invention containing acid and basic

salt-forming groups, e.g., a free carboxy group and a free amino group, may be formed, e.g., by the



obtained in customary manner, e.g., by treating the
conpounds with an acid or a suitable anion exchange
WO ewgens27 | nternal salts of conmpounds of the pPEEEP2008/060689
i nvention containing acid and basic salt-form ng
groups, e.g., a free carboxy group and a free am no
group, may be forned, e.g., by the WO 2009/ 024527
PCT/ EP2008/ 060689 39 neutrml i sation of salts, such as
acid addition salts, to the isoelectric point, e.qg.,
neutradatibn YBaks RRHQS aci@ %ddlﬁ’dh dalt€ a3 18 MocMetHib pbiR e 8X GRARNGEE Bases, or
Salts can be converted in customary nanner into the
by tregtmend widrigibenslaigeivet al and ammoni um salts can be
converted, for exanple, by treatnent with suitable
aci ds, and acid addition salts, for exanple, by
Salts cen baeongertcdvin eiptamasy meaisk e1tb s ifice agraprundivimetalprgkangfonium salts
can be c%f?\';&:‘tr(? ) clxgl'ngl%mft %‘E gf'itﬂ QuifaBiet alal%s aﬂ%f %1{1 h(?cﬂtlcﬁlasglt? For
separ a In nner known per se
exmmﬂmdyﬁvdmamvwénnmndﬂeuwaggsne0|soners can be separat ed,
for exanple, by partitioning between polyphasic
solvent m xtures, recrystallisation and/or
Mixtueh bpisehagophatde sepalimttb dr,infeation @xdapéperatden asiahng &nown per

) |.qQr.by,. e.q.,,.nedium pressure | d chro
se o ip iRl agiody s et hBh SRDY S P i BB S IR e
betwe@aRBPALACsoedl mBXAEP erystalisitha ah@onetdmao @hpttedepsratiér, For
i ca ure salt-form ng reagents and garatlon

cxamp, OVFH%L% %?f PR 6f- BCHE I EaTTs JrEf STOBRGBPRMRAYST & revFigpd phase

columﬁ kﬂﬂ'@dc@mat@élcaﬂ% Répakted for @idnqm@ by @{ey[‘éinﬂin'oh SAdaltOWith @ptidahy pure
ronato%raphy over ggﬁlca 'y active colum materials.

salt- fOIfWP% FRReNt AN SeRgRIoN 0 Hwtawétds%fe%?ﬂ%@erw RRtpinge. for example

by meHIk @hctiHAl chys8HisaG GO b r&rﬁ’at§§r & JpRENRAStive Bluhn materials.
usi ng chr omdt ogr aphi c nethods trlbutlon nmet hods,

(re-) crystallization, and t he Ilke The cyclic

Intermgﬁlgéé Bﬁlpﬁ b Ti&fts &h%e %M&%th Qﬂh/&ﬁ%lriéﬁ?%#%ltdh%fto standard methods,

ynotry pr ot eases.
eg., umg/m@ma}tpgmm mkféloqlﬁn éivteihuteon methods (a1 ergwallizatign, and the like.
kallikrein 7. In particular, the cyclic depsipeptides
of the invention are excellent inhibitors of
The cyklit tiépkipeptitley of thnintemion birt iphibitio§ cleyneyrypsi-lideprsicpeptixdmples of

chymoltn?fg%n hi é" Il)rlg eetéaszes ?1% e astjzf%ega%{ﬁll f(za%lﬁkrmlnhls 1 r?\lgﬁecugbéﬁﬁ cygﬁ) {{ﬁ%siﬁﬂotides of
the inveMi@rard &chMlenPahibitotslofikéliikppinef erred are cyclic

depsi peptides with an 1C50 of |ess than 30 pM for

human kal likrein 7, for instance cyclic depsipeptides

An “inbibitBrana b¥eho defsipepisd thd Zﬁﬂn‘ti@ aMenzlyanc ﬂe@&idﬂMith’ﬁlgéﬁ&‘hrfe‘I@so of
oungs O

less thgkwliqu.’l\gsfog1nst1@:e§|qdﬂ\@§ O%\@O”@g@r U};\H*Megarﬂ?ul yd@gmred are cyclic
depmp%a?‘@; Mth 29 I@59§Mssr‘tﬁa§1% lh}(lmalll gf_lﬁklfefﬁrl R TR Bince cyclic

i krein can be neas e usi ng
depsiptptides ek emt@&o otiesschead 0 muSmMatQQ nM, 50 nM, 40 nM, 30 nM, 20 nM, 10

M, of st BT RPYREEPSREY D) Py B furationof fR%M: Q007N
0.005 ;IN’JI &e@@ttﬁ&lyl BCsb fum dumardkiﬂlllikrélh esh lymddsurad adiysihs fluwdas@hice-quenched
substrate Ac (ﬁu—Asp(%D%%\?S% -Lys- %ro [le-Leu-Phe”Arg-Leu-Gly-Lys(DABCYL)-Glu-NH»
(where ~ indicates the scissile bond, identified by MS analysis) which can be purchased from
Biosyntan (Berlin, Germany). Enzymatic reactions are conducted in 50 mM sodium citrate buffer at
pH 5.6 containing 150 mM NaCl and 0.05 % (w/v) CHAPS. For the determination of ICs, values

the assay is performed at room temperature in 384-well plates. All final assay volumes are 30 pl.



Bi osyntan (Berlin, Germany). Enzymatic reactions are
conducted in 50 nmMMsodiumcitrate buffer at pH 5.6
w@owar4sehg 150 nM NaCl and 0.05 % (w v) CHAPSPCTBP200$1660689
determ nation of 1C50 values the assay is perforned
at roomtenperature in 384-well plates. Al fina
assay volunes are 30 |I. WO 2009/ 024527
PCT/ EP2008/ 060689 40 Test gqonpounds are di ssolved in
90 % (v/v) DVsO water and diluted in water (containing
Test c8mnd6 aré Wsé@lve@lﬂf‘a@ 0 (tv)Qf) BMIRatet AR HR&U ﬁ@@a@ﬁ?@ﬂ’taining 0.05 %

concentration. The final conpound concentrations
(w/v) glAPSpto3 tﬁMS the qlq@qredglsw cog@nﬁMongﬁlq‘M ﬁr@b@pmgvpncg@mcmanons
are: 0. élnM 1%1\/!\/13 nM’ 1Mn®f“§oﬁ94 Voo BT 30058% Nt ,iﬁsﬁMM %(%M and 30 M. For
test conpound) are added
each a$S@Y I lﬁwé d/atvg/ C&I(APS (et @apeund elaaddeahpef meumoﬁ«mw l:tyhlolul Protease
solutlonzal?l}{ecp ullft}{ f:é% %ssayhbtgp o&ﬁ%ﬁr??%sggcgrgc%t {r'ﬁion%? Elnarf a?,?aXI ?Peutlon 1$0.2
nM (adb@ftlt@‘tb et dn@yise dﬁbﬁﬂmlmdleﬁMnlhb\ch}Bﬂlan@llf@id methodd After 1 hour of
fter 1 hour of ncubati.on at

te
incubdiyh RrpGn pemtur ¢ AT O de A SP e TG i &g L ion

(subst ARl diNsb 108 in (15318 day Bl Ferdl it Qbﬁt@ﬁird‘uﬁn is. ZSWaS&aEff&iﬂ 6f @& compound
final concentration js %» The effect of the
on the cpzymstiR ACTIVEH it Phizingd AAmnihe Aneas pragress, curees pd diteratingd fegm two

readmgsh ﬁw'ﬂrﬁ%ﬁé taREDGFREP a e Eﬁé%dﬁﬁﬂ' oflRbQFE Med hihPMdtM®second one
the first one taken directly after the

after lé’tﬂﬂli @ r %H ngp)- $hipKtsy valee i paleulgeddrom theidotioh aereriass @f gHibition vs.

inhibit8f doRbentrali@tisidetnot- lﬁgar%%?éss1oma§al§sq§sgft%1lel{§Lﬁ§ Vers, 4.0; ID Business
cal cul ated fromthe plo percentage of i nhi bition

SolutignsLtd., Guidfgrd SvrreyoHEent rat i on usi ng non-1i near
regression analysis software (XLfit, Vers. 4.0; ID

~ Busi ness Solut[on Ltd., Guildford, Surrey, UK). o
“Diseas & 9 Sbtdeayidvhich may baesbe twhaiedlor myem@n@elgbbe tyckadapsipeptides,
are dis%%sgéé%nio‘é@ﬂé ﬁg \r%h% (ﬂglbﬁ &Srn{%yrﬁé dﬂ: lll.ge ﬁs% cqg grefen%P g{(e diseases
knownpto bt eeia;edsto eMstages pr bdlbkrr:md a&met}d Eq@ls@seferkﬂdowmdmaasds &nown to be
relatec{ tP Ih%lman ne Qrgg’hfaas?a S é)éssea CE dltsor %réw }cgl(:taty\flgn%{e belf_'%
prevenn@luisrngpllm dyckd @tlﬁmldeibeM&mtlam thchlids paideicste V\tfﬂaﬁhnaﬂiay, chronic

treated, or vent ed ys. the . c
inflan JERST 58t BEbGR D, PSS MR TR dhe i Sy, fgvenite
rheumhtﬁfdh@tﬂﬂﬁi k&ftic aﬁiﬁﬁt@nﬁ&om&ﬂ&iaﬁi}@ﬁhhdlﬁpus@ﬁtﬁdnﬁa&(bs&s phleb1t1s
med HQIntS bur3|t|s eoarthritis, ggeuna

tendmgwrﬁ% PYOLiasiy, ggisn pqzema. F%%Jﬁ%l%oér B SFACHNR; fopema ofdhg haads, e or

neck, RFdskifiittb&iond, laIYRLO! ﬁaulawﬁécﬁmlsc mlféé&u&o@&ayhn@ﬁa{aoauﬁfectlons
hl ebitis, tendlnltls rash soriasis, acne, eczenm

in newpgias Akl orcpeicHody Petkn Wart sihallerssc ighehamgheids fequady pround

lnfectl&%C&ouﬁc@@@mlﬁnsl Bffd% mllfpﬂaalon%tﬂ Lﬁnﬁnﬁlofgfegltdlsofrdeﬂﬂéhﬁﬁlg an
[ nf ecti ons, i nf ec e tOpI cal ul cers, navel infections

autoinopng divpoe rigefenpd dikeapas whadhanay, bekespied PrRrevanisid|using figroyelic
depmp@ﬁ%ﬁie?“ thé Qllvgntfoh Exg;iud ehRhic %Bét%tlvé’@fﬂﬂ% H‘@éﬁ@éj including éllmonary

fections, rom burns gal |nfec ion a
emphyagmg atndmhmylwdfabncmtlsb chieniciamd hawthi ingrséinal paetnadmmayichepathic interstitial

pneum%hlségﬁﬁf gg‘F Ealga%[n[o?gmgl tﬁeﬁéﬁg‘ 1u¥}Q k‘&%sga&\éutjg (leuntgrn? @Jye(SlL?)/ acute

preven
respiratory distress syndrome (ARDS), bronchlecta51s asthma, pancreatitis, nephritis, hepatitis

(hepatic failure), chronic rheumatoid arthritis, arthrosclerosis, osteroarthritis, psoriasis, periodontal
disease, atherosclerosis, organ transplant rejection, tissue injury caused by ischemia/reperfusion,
shock, septicemia, blood coagulopathy including disseminated intravascular coagulation (DIC) and

deep vein-thrombosis, conjunctivitis, keratitis, corneal ulcer, Crohn's disease, systemic lupus



depsi pepti des of the invention include chronic
obstructive pul nonary di sease (including pul nonary
weephyssen and chronic bronchitis), chronic aneiCEHEP2088/060689
interstitial pneunonia, idiopathic interstitia
pneunonia (11P), diffuse panbronchiolitis, cystic |lung
fibrosis, acute lung injury (ALlI)/acute respiratory
di stress syndrome (ARDS), kjonchiectasis, asthmg,
pancreatitis, nephritis, hepatitis (hepatic failure),
crythemBHoQRI KoFd1RHEREPHiskads M likd3ers HhicAMRS b @RS S prevented using the
osteroarthritis, psoriasis, periodonfal disease,
cyclic demsipeptides ef B8 inyentiongam cpithahigislyatinction]” ee fopiheliat disgsed including,
but ard Rt UYte & Y ﬁlﬁgmiﬁég&%@m%é ﬁérgﬁ{%' aﬁﬂ‘ prurlﬁt' 9185 disgases such as
septicem a, coagul opat hy 1 ncludi ng di ssem nat ed
keloids, hy peatrepdieancans, asoaglopitdeumatitidl pSyriasdNetlertqn’s syndrome or other

o LB AGSIRER g CUIRL L SRR PGP Do
dmﬁﬂ@@ﬁﬂﬁﬁﬂbﬂ&l@ﬁﬁﬁB@MhmlmeByﬂhem&hosmwnybbwé«@wa%end@dmns

or .
discas¢ cgs%c ro 1536Fﬂ cﬁroglc OBSS[I'uV\{l]VG A dm%ﬁslairyp(glﬁ) Y ), Qurllrélonary fibrosis,
adult respwemty dlrtreasr g/ndle)rnet Mﬁd)m(abrodglstisulmédltary emtphy§®’pti, thaedatald arthritis,

di sease' e. not
1B, TR Al SRR OB BRI P bi Sl Ghutbsscat e nvention
can beSk¢ 10 tﬁlaas&a&esln@mlbula&vaﬁﬁi @héls, hypertrophic scars,

acne, atopic dermatitis, psoriasis, Netherton's

syndrome or other pruritic dermatoses such as prurigo

Dlseasepﬂwl Bokders WRISIPREY hérRe bé f)r@ﬂ:rébiy QAR g@wémecafmgahd cydBc
di seases wth eglthella barrier_dysfunction,

her
depmpg@}&qs alsthe Wptgwﬁéqc(lﬂd? atQ]y epdi i yRsgolHEFHYE @d pruritic skin

discas&l s%@%%elo%sﬁ}}p@rtifob@iﬁ QS adrlel Qt@pl@ Bérﬁl'élht@s 9@)?1%1&' ‘f)hétﬂlﬁr ps10r1as1s
pul monary di sease (COPD), pul monary fibrosis,

rosacea é&q@hqﬁa@ 6yndiprag presher pUHHEE é?f@atwﬁr%ﬁh @;S Wréﬁ?d’mdtﬂ?@s unspemﬁed

o o O e TET L SNIBARA LD i LR s s

mﬂamtrh@rscmql dls@@p sidoerphale dispdsc.tah @ellﬁwmre@htls oref checey slepartlcular

ovar1aB9antcEr stil ﬁgl%gl:é g%ﬂ;)g%}?a{l%&%afve%ﬁ enc qgs%gs%?EPeP ()jg)ulmonary

eases an € pre
fibrosit, radallt adpicrtorp detvren sedlrusé, khroniedraylitis, dicredeqps Bppmsemesrheumatmd
e invention include inflanmmtory and/or

mﬂ““th rBMFmPéra a%én%nd pruritic skin diseases such as

kel oi ds, hypertrophlc scars, acne, atopic dernatitis

pPSOr.i asi a ori asis sac ton's
DiscosB5 i bt P e i e P e BB e PR 4 cvetic
depsipBgtid &ff thSinvermipp @@ifde &eloids g Berabpliti &cag| stae | yopasdan@htitisgSsoriasis,

ot her. di seases th epithelial barrier d sfuncti on
pustular psYQriass, Kosa aslﬂ%emn S ﬂ%%‘?@er%‘%’l“ nakosessugh gs prurigo

nodulds qh@pe%lfﬁa $€R5€the SlFertyedslwelisus RAREdi&ALdstwith, epmaeﬁ@f barrier dysfunction
cancer, particul ar . ovari an cancer, cystlc fibrosis

such ag ggeyl, ki BHIEe PG R PiGiokint Jisers anwell parpppatits, or of

cancerPifl pARRARY ovakibPERSlS, adult respiratory distress
syndronme, chronic bronchitis, heredltary enphysens,
rheumatoid arthritis, IBD, psoriasis, and asthma.

Diseased éﬁl%s%%de?é'\ghlgﬁ ey ﬁi&rc@ bé"@iu%f‘y H@Yera{%%nt‘ﬁ%teka%r BI%(I@nted using the cyclic

preferably treated or prevented usi'ng the cyclic
depsipeptides of the invention include cystic fibrosis (CF), chronic obstructive pulmonary disease

(COPD), pulmonary fibrosis, adult respiratory distress syndrome, chronic bronchitis, hereditary

emphysema, rheumatoid arthritis, IBD, psoriasis, asthma.



depsi pepti des of the invention include kel oids,
hypertrophic scars, acne, atopic dermatitis,

w@s@poases, pustul ar psioriasis, rosacea, NetPEF/EPWS060689
syndrone or other pruritic dermatoses such as prurigo
nodul ari s, unspecified itch of the elderly as well as
ot her diseases with epithelial barrier dysfunction
such as aged skin, inflammeiory bowel disease and
Crohn's di sease, as well as pancreatitis, or of
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structive pu nonary di sease ul nonary
nodula{rlleWmCéGdatdlmbﬁm eldpiy, at wli/asmtlsetr ﬂ69®e$WM¢mihellal bhrieni ¢

- i 1i editary enmphysema, rheunatoid
ysfurQGN bl e B psoriasis, asthma. WO 2009/ 024527
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even re pr efer treat or rev nte usi ng
was ﬁwy(dlea;oa;ibectjepsﬁrqjmptqod@gmo(ﬁhytﬂ@gyptwmm@r(SCﬁE]) @aé may play a role in
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keratifoBYEPAAdYREdameidy Mah4{ndéd Epra figh BﬁSCQEﬁW iMlafm@la®ry Bkin disease may
desq uanatlon of stratun1corneun1by cl eavi ng proteins

be of eélplogwél dgnifiganen EBpyeust #e(2§02)) Toyb ardidaicheEps g Juman kallikrein

7 in @Jl@lﬁﬁﬂl RRhthbeytdh Qe FRLY T CRVASBH rﬁa{h%l ft€skin changes with increased
barrier-formng outernost |ayer of the epiderms and

cpidergighibicknass. gy peskarspsiy. dermapinfla@maen. ged feyers RRurbinn genchg association
betweJH 2951 bly (1915\9@5] n%&goﬂ npch9§'UTkt f't1§e stGRRA &&h&ﬂ?é%nl%%ﬂg: enzyme gene

der nal ferentiation and 1 n norna
and atemi: delinmtlgs h#ﬁebe@@ rlimoatﬁd (V‘ESHDIM@hDés@I abf (2008), stgegsting that the enzyme

could %&3 A ;(llﬂigdar?alngi%'leg% %eﬁ@e@elgénrn%%t %ﬁ%@@? gglk?rgaﬁ]g@?ﬂg%g g%namls is a disease
wﬁhaEhh@mnédﬂmkgneshM@ﬂk®$lﬁmﬁﬁ%uﬂChMﬁhannatory skin
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ssoci ation _between a 4 nsertion jn t
deeradigRet it i T AR SR TP SRisa B arocess of
desquaditdioRt TORIdes il eh A prdcesshascid egilatce PRI t@dattlyatiah@aauthaBe de novo
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producgiqn pﬁ%pqoaﬁ?s Aty apﬂlést%g@kaiﬁsr@ﬁﬂle Slratum Gpingum, the outermost
layer F e ®Rinl dritiSallyAhRIN @ ifl S BArtid findti®n An WiSRBHE, hK7 is reported to be able

to cleave the corneodesmosomal proteins corneodesmosin and desmocollin 1 (4, 5, 6). The
degradation of both corneodesmosomes is required for desquamation. In addition, very recently it
has been shown that the two lipid processing enzymes B-glucocerebrosidase and acidic
sphingomyelinase can be degraded by hK7 (7). Both lipid processing enzymes are co-secreted with

their substrates glucosylceramides and sphingomyelin and process these polar lipid precursors into



with an inpaired skin barrier that affects 15% 20% of

children. Kallikrein 7 is a Si serine protease of the
whadovoreset n gene fam |y di splayi ng a chynot r ypRCHEP10k&060689

activity. Human kallikrein 7 (hK7, KLK7 or stratum

corneum chynotryptic enzyne (SCCE), Swi ssprot P49862)

pl ays an inportant role in skin physiology (1, 2, 3).

It is mainly expressed in t4se skin and has been

reported to play an inportant role in skin physiol ogy.
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2009/ 024527 PCT/ EP2008/ 060689 43 their nore non-po
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Due tofppiachy the b7 el dnis gearoligh povv apldeshipsaiptip fietop misht be'

responhl'Bfé%panr iAtr8icd K PadtRAy iENhARGS0LIWKAT didcali®| HiAfly, the amount of
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protea@?rbetqg@épre%d maght ey eflugead by sxactic Bagiors awch apgepgficilipk, HK7
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precursor to its active formin vit C €
that thi desanibadaidypseppiargsrteangn fhe-31-13 Roefithaiallikréie 7end syabilizgy e hK7

of | j . .
o RIS, 1y s ISR STRTE LG B
to the firatmm c@piudeextiascllube spacs aszyanogeroarider is pptofoé:ag @ytoactivate, it needs to

be acti.[\)fa(l)t%(? Qt imaol e(r: an elaéjeaet & h?% I,q%)%UthozﬁroETedc acHw gclhﬁasn ac{wal%mg enzyme
I NCr ease
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inhibitglﬁa iﬁgﬁgz@y agngil(? glj] Tplud adgetﬁst‘i%rg%ge lack of such

inhibith® Swiklti ré@ltlnﬂ arﬂerﬂihl&ﬁd a& ity af Bid7. d&ﬁﬂiﬂl@l'fﬁilasdﬁundaﬂhat mutations in the

p1nk5rezg{j§g% Eg IH% Srjq? %I;qu_ﬁlta%qo (gllugafélae %ll?gmeg e S I e(?gza}ﬁﬂ% single point

mutatidi fthd &Gk W ehked toopi@@mbtital (12d 4), aﬁiauy &hbtﬁé} 16fel bﬂ’tﬁbntrolhng the
proi nf nnator% cytokine IL-1(3. The net result woul
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An increased activity of hK7 is linked to skin diseases with an impaired skin barrier including
inflammatory and hyperpoliferative skin diseases. Firstly, Netherton’s syndrome patients show a
phenotype dependent increase in serine protease activity, a decrease in corneodesmosomes, a

decrease in the lipid processing enzymes B-glucocerebrosidase and acidic sphingomyelinase, and an



pr ot ease bei ng expressed m ght be influenced by
genetic factors. Such a genetic link, a polynorphism

WO poovk24s537 - UTR in the hK7 gene, was recently deGUEP19681060689
(9). The authors hypothesise that the described 4
base pair insertion in the 3 -UTR of the kallikrein 7
gene stabilizes the hK7 nRNA and results in an
over expressi on of hK7. Secopdly, since hK7 is secreted
via lamellar bodies to the stratum corneum

impair8XbdrAGEl AR 155 PAC %&ﬁdl%%mﬁ‘g%nﬁﬂﬁcé bvekek ﬁ%lnélmn?antkglhkrem 7
autoactivate, it needs be acti vat ed B anot her
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in the spink5 gene, coding for LEKTI, are causative

for Netherton's syndrone (12) and a single point
Thereforel BK7 sreonsiddréieto e agoiestidl kangee torttle tesaoypinc ofttBsenset itviolved with
eplthelg%gﬁﬂn?&{l)o%fucﬁal I nﬁﬁg)trygeﬁ{d/%%yp% {f %ﬁvge&%ﬁ lg{‘u'n?lg leilr? ?liseases such
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di seases with an inpaired skin barrier including
i nfl ammat ory and hyperpoliferative skin di seases.
Humatk h&ﬁﬁokﬁﬁl elwa{sg1 ?ﬁ]gﬁ nals% QYRS ﬂﬁ'fﬁarpl@ﬁliog%%lag’QQWHﬂE) belongs to the
pheno dependenht increase in serine profeas
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30 to éfO%Jsreduenne platitemtith odict kiamno}ync oﬂmnﬁlaitlnblyﬂc gckinge pldBgindk&) HNE
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bonds &lexB Y14, I3Rf] of ¢¥s inZBYR1 pdsitiohher nore, increased activity

of K7 and thus epithelial barrier dysfunction may al so

play an inportant role in the pathol ogy of other

HNE i€ Richt8@lnl tBé aAlkpRAR @anSle bf RFyrhethhchiibBirdédkoBANEPMNISE 38 Rre the
and Crohn's di sease. Therefore, hK7 is considered to

HNE O@éce&tra&néﬁfa.ﬂ&r high { Jug ofr@zymeEscelisat e maigsphyidlagieal §unction is to

digest bAYGla\ad itttk coﬁ‘%‘léx@@iﬂd% taflY pArimGhd RRt &4SGRe Bdcess. HNE aids in the
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PMNLs.

In addition to elastin (highly flexible and highly hydrophobic component of lung connective tissue,
arteries, skin, and ligaments), HNE cleaves many proteins with important biological functions,

including different types of collagens, membrane proteins, and cartilage proteoglycans. HNE also
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as prurigo nodularis, unspecified itch of the elderly
W@2000024528s ot her di seases with epithelial barPCEEP2008/060689
dysfunction such as aged skin, inflanmatory bowel
di sease and Crohn's di sease, as well as pancreatitis,
or of cancer, in particular ovarian cancer, and there
is a need for specific noduysators (agonists or
i nhibitors) thereof. Human neutrophil el astase (HNE
indirecly S8 JRAKE BSaKABRROf LEMKIRL GraBlxdrbeReby hliEd 26 QRUSech e,
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such a§3@zt zﬂltl}qaklﬁmsht aﬁltl'cﬁyn(f&&glﬂﬁ ea@tlfﬁ]}orﬂmﬁ ectﬁd hysqé 9&%95‘@ ed
am no aci d resi dues 102, and Ser195 (in
metallegigtemesoypsi n nunberi ng), mhlch forn1the so-cal | ed
| i s
Extracgl"ﬂhﬁ eY ts{ag; JCEI{’?}%{@ tlgﬁltgr %%ﬁ%l(‘f)%% 6{1& ?h p?lgféﬁﬁlg%esgstgﬁlé@ fag dﬁr]&laa%e inhibitor
(mPI),dps)uhs‘ibld é)r mrqtd:geu; of the lestvowswayd (ﬁronoeldsmtsed@ueg@ ewhereas the
secreto ?eu}mc ¥e I temase 1r|1111151t cl.a écltsnrgl 1X L C 19 , rna(%rrx]ve a rtl !a 919 er 0
I%rlneypﬁé? et'e V ‘iI?FIy Heals
pulmoﬁ)afy @athqﬂlymnl@gicalrsta&s pehg; pmlimlblﬁdﬂy Maphya¢md, keroRit bpcmehltlls cand cystic

fbrosigyfidgsipn Sis SRt bRES e RGT N folubtl S bRl
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1nﬂamﬁlaﬁ)§§ ngeagg' gln|sybrghc%%ﬁl%o@armggdm)mum’ﬁi&ﬁgﬁ%{s%lth chronic
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PCT/ EP2008/ 060689 45 indirectly favours the breakdown

of extracellular matrix proteins by activating
TheremreoHN[EJ ing@enased to lparaomtesrmlahhqgsﬁ fioy thamdatpengédatdseaigeclved with
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distres§ byndegnid (@Mﬂ)tdhy&ﬁd lﬁonc&hﬂtsl &Hﬁémsﬁuctﬁﬁ @Gulnionsyeliscase (COPD),
i nhi bitor . of er pr ot ei ases H eIIuI ar :
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Treatment can be by local or systemic application such a creams, ointments and suppositories or by

oral or sc or iv application or by inhalation, respectively, in a manner well known in the art.

In one aspect the depsipeptides according to the invention are obtained by cultivating a
Chondromyces crocatus strain which was deposited on 24™ April 2007 with the DSMZ (DSM

19329) or are obtained by cultivating a Chondromyces robustus strain which was deposited on 24™
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TG (20@336Ronomicadudline Y thic peskaBtes B dridyat hai@alkofShadthtio hiaasology, 2™

ctony s £ R0 e e 18589 SR s b o

strains was made under the terns of the Budapest
Tr eat on the International Recognition of t

The copaRiieT SR SIS P BRI Brolpafmentation of s

suitabl®RAREHERIer RABHRRBRIiLISH visSthb&ildkdn Withla BRurk bF EXOLRIYes
and wi thout restriction or condition released to the
crocaty @31 Ghondyigeices fiebustus or Chondromyces apiculatus. The suitable medium is

preferably aqueous and contains sources of assimilable carbon, nitrogen, and inorganic salts.

Suitable media include, without limitation, the growth media mentioned below in examples 1 and 2.
The fermentation is conducted for about 3 to about 20 days at temperatures ranging from about
10°C to about 40°C; however for optimum results it is preferred to conduct the fermentation at

about 30°C. The pH of the nutrient medium during the fermentation can be about 6.0 to about 9.0.



i ssuance of a patent. The deposited strains are
provi ded nerely as convenience to those skilled in
W@ b@oar4s2and are not an adm ssion that a deposPET/EB2008/060689

required for enablenment. It is to be understood that

the present invention is not limted to cultivation of

the particular strains Chondronyces crocatus and

Chondr onyces robustus and Chpondromyces api cul at us.

Rat her, the present invention contenplates the

cul tivation of other organisnms capabl e of producing

depsi peptides, such as nmutants or variants of the
The culiureanessa mpalatedawithihc depsingBiics pedneing micspeanisammniy be incubated
under Q%cdﬁ%ﬁf&ﬁs §sl111‘r‘é ' fcﬁ%xa?fnﬂl@% rgt[a\élasﬂhlgetr 'opéf]stlrféhttefn@\férﬁleﬁttor Aeration

irradiation, treatnment Wit em cal nutagens, phage
may besqhoxyed by the Atiécttiow bf &1, Y gss LF TnapaNEriptigaichkemixtieto the inoculated
culturegt%&ﬁé @l?’ﬁ‘l% 19&1%2(}}% I%p SRS R gl%ClleIp[\é%{lht%q tl{gad)épg&tlde compounds have

1 osyn si zed by various m croorgani Sns

accumMawdotbc)glamy bmwntmmtedayd sylntteth ésmztbe ¢1ﬂltereao nplwmt@tslakﬁfnd usual
manne%,gg r eslee bP, e{(ﬂac 18rt1 I O OXmC%C gragﬁ Oaf g)(r)etm 1t]at10n or &rys{aﬁlzatlon
and/oras a lmnm dﬁ;t:lesadélerehb IA-S lan Bxdmphgfor axa:nmbre ghe@hlture ndetsesmixed and

im0 b8 S SR RS oGRS LS o,

toluentjaphudg Agdtatebr 4akthya2-phanacysd dle@mpéfﬁlfdf: k@hpands in the organic layer

xoco | ococcu bacter, Archangi u
can be%/% Oéj?Fﬁ reHIOVEfPﬁEﬁ@WB‘?ﬁ“nﬁ)EF? UEHHY PITHL® BWF%‘HE’@ gs1duc can
optlonéﬁmammméd quh ffw%@bfﬁﬁlb Rfated ckiBinSIORPBIha0] @ﬂadm[;@ﬁr@ ﬂﬁ%@ and re-
de to y.GM Bell JY Li | burn

extraCfPéwh@ﬁWéab&ﬁrgwreSOb\fenft el iy hseaicy e, tetB’é‘P]QEQ/@ §10H9ﬁ%qthane ora
mlxtu@ﬁhe‘;a@tf%ﬂa&ving rEAGLESH 1Al QB¥%nt, HREonBOirds Ay bE ElrBSRirPied for

exampéfhlt}t Célfqmalqglapilwn%qusm peexgepledor dhirereatogirnhy httgonary fpaases such
as s111%%g1t3<ﬁléﬂgﬁn19fox§lg Fﬂpﬁel'hrﬁ?hedf Q/'itmé{gaﬁlc Qu’u?%/ Ldb'%en‘?srd? rrﬂhgl%%' ﬁfépeof

' | e aerobic fermentation of sul e medi um
including gthersckntence | chter, hﬁdxm@nfttq:ctin@rqm@onmaﬂomls on raxets¢d-phase

chrom&tU%IIa yeon%o%dégl Pﬁ%mg%g&gtﬁ&ﬁﬁtlgﬁal %ﬁﬂ?&n‘&@@fg with organic

tus or nyces api cul at us. e sul
solventrad iaguroiismixpures theradd] Wkeagereniurge, amﬂhamomra@tméy@oﬁurameis digferent pH.

Anoth%sgilfmm%l:e ?sbﬂa% Fo%rcg nilaton Ira%p %gferhéxa E:m ]ia% kqu@ Hrle itngl}eol\i,&uhd—liquid

mode. Aah sazermdhmmnﬂdmhﬁbgmphynn@)&&mpblwl for aXHﬂane usinpfSephadex LH-20

s FERL B ok o GG STl BB Vb e@out aocs

however for optimumresults it is preferred to conduct

t he fermeptatjon . about_ 30C. The pH . of .fthe nutrient
As it lsn‘ésb‘idld}‘nﬂk’ﬁﬁ‘?@dﬂ‘i Ef@g‘fcéi’%%‘t’%”c P JhF 1eEhY g pBiiticag opPiogess may be
monltcﬁr@@w a %r@ty df@lﬁ?ﬁlﬁi Q@t‘ﬁ@d%ﬂnm{ngB?o%&g!/so $0689r1.4 6r 4. B&inbination

culture nedia i noculated with the depsi tldes

thereof ppdipppiiRg HHferepialetpstionshetherty o L Aty &0V lightdedine vapour or

sprayiREEMRUrfag %@@htg kGNP LSy PRally OV 1@5@%&5%%%%% ALt s&n@lsgg
or a stirred tank fermentor Aeration may be achi eve

methogl,sy, Fplﬁgamg]e@c’}{PI&']te@knlcmeﬁs regr)@w byrusigg a aerylgfsg(bphaég golumn with a
functl(gﬁﬁfegléﬁlcmgé(itai‘fﬁ gpptlﬁné Beelh AP GHlcRie inear gradient mixture of a polar water

miscible solvent and water at a specific pH, and a detection method with UV light at different

wavelengths and a mass sensitive detector.

The depsipetides biosynthesized by microorganisms may optionally be subjected to random and/or

directed chemical modifications to form compounds that are derivatives or structural analogs. Such



cul ture nedia during incubation. As soon as a
sufficient amount of the depsipeti de conpounds have
wa@ewamedsat ed, they may be concentrated and i sOPGE/BP2008/060689
fromthe culture in conventional and usual manner
for exanple by extraction- and chromat ographic
nmet hods, precipitation or crystallization, and/or in
a manner di scl osed herein. £ an exanple for
extraction, the culture can be mxed and stirred with
derivafivel Udrtsﬂjﬁl:tﬁrap hGHAEYs ha® Rl uSRiar SRR doriBE AR witl M scope of the
acetate, cycl ohexane, n-hexane, toluene, n-butyl
preseng HeR{oa. E?psmﬁn%ftehway@pp@rr@ﬂlarbe meodificd aising g@qtfpéweﬁémown in the art
and&%&ﬂE@Hﬁgéﬂ'” the organic |ayer can be recovered by
renoval of the solvent under reduced pressure. The
For ingtensg) deiringiweesf dadersaneptidgpefi thoalv niob enayewanenarad tyedgrivatization of
wat er, ethanol, nethanol or a mxture
cydwﬁﬁ}H)%?ﬁs H?%$ extracted with a suitable organic
sol vent such as hexane, carbon tetrachl oride,
di chl or,onet hane or m xture thereof. Follow ng
removalA 2 conpounds may be further
purifiedyfor exanple by ¢ ronatographlc nmet hods. As
an exanp e for cgéonatogr-phy, stationary phases such
EF? ‘ oxi de can be applied, with
orga iC eﬁutlng sol vents or' m xtures thereof,
i ncluding ethers, ketones, esters, halogenated
hydr ocar bons or alcohols, or reversed-phase
whichcbmpmsas ogr aphy on nodified silica gel having various
functional groups and eluting with organic solvents
or aqueous m xtures thereof, |ike acetonitrile,
a) - thaqathanton ofcorh@tunddhwyihreh udan at di fferent pH.  Anot her
exanple is partition-chronmatography, for exanple in
Re solid-ligquid or in the liquid-liquid nobde. Al so
S el chromat ogr aphy may be applied, for
= A ng Sephadex LH 20 (Sigma-Aldrich) and
different solvents, preferably with
al cohols. ™S it is usual in this field, the production
as well as tMWE recovery and purification process nmay
be nonitored by a variety of analytical nethods,
by tredtment wfli pgmiyivodsbeym A4TisC, HPLC or a conbi nation
t her eof aanappIying di fferent detection nethods, for
WC typically UV light, iodine vapour or spraying

.

H.N suri ng/eagents, for HPLC typically WV |light, mass
2''se or light scattering nethods. For exanple a
HPL eqQni\que i s represented by using a

reversed-pkase colum with a functionalized silica

gel andcﬁgp th an eluent which is a |linear gradient

m xt ure a polar water mscible solvent and water

ith aft s BEGbIdhGic RY ¢ 4 ) f1Rd, 1dric 9
with afibrefuif BEfL I fic Bk, ARG RAPARES LA APRARGAMS bl bdickicdbl, or o
Lewis deitl exg. dpronThHoddpehqpae indewshosgnditldgiometiaiyy THFE, or without a
e b '3

solvenmtglltglgf;&%l e eegﬁgﬁega!gg?%m%lp elggl’g palllﬁ%gt%eli 90 @ngf)l%]om
tempeompounds that are derivatives or structural analogs.

Such WD 2009/ 024527 PCT/ EP2008/ 060689 48

b) - the preparation of compounds wherein A4 is



derivatives or structural anal ogs having simlar
functional activities are within the scope of the
wWEe@sens2T nvent i on. Depsi pepti des may opti onal PGI/BR2008/060689
nodi fi ed usi ng nmethods wel |l -known in the art and
descri bed herein. For instance, derivatives of the
depsi pepti desof the invention may be prepared by
derivati zation of cyclic dgpsipeptides of formula A A
4 A56 11 .7 _A27 which conprises a) - the
preparation éﬁ conpounds wherein A4 is O H2N NH by
f‘iatnent of "a conpound wherein A4 is O H2N OH NH
i ) /#ani c or inorganic acid, e.g. trifluoro

, sul phuric acid, hydrochloric acid, or a
e.g. borontrifluoride etherate in a
sol vent, e.o.kgichloronethane, THF, or without a
sol vent at nperature between -78 C and 150 C
referentiall et ween. - 30C and room tenperature. b)
by e §F £ PapSin BB s mpounds vihor ol n A4 i 5 WO
009/ 024527 BCT/ EP2008/ 060689 49 O H2N NH by
a compound wherein A4 is O H2N

NH

with molecular hydrogen or source thereof, e.g. cyclohexene, ammonium formate, in presence of a
catalyst e.g. palladium in a solvent e.g. 2-propanol at a temperature between -50 and 100 °C,

preferentially at room temperature.

¢) - the preparation of compounds wherein A4 is

O
H,N
NH
by treatment of a compound wherein A4 is
O
H,N
NH

OH

with an organic or inorganic acid, e.g. sulphuric acid, hydrochloric acid or a Lewis acid, e.g.
borontrifluoride etherate in presence of an reducing agent, ¢.g. tricthylsilane, a solvent, e.g.
dichloromethane, THF, or without a solvent at a temperature between -78 °C and 150 °C,

preferentially between -50°C and room temperature.

d) - the preparation of compounds wherein A4 is



NH wth nol ecul ar hydrogen or source thereof, e.g.
cycl ohexene, amonium fornmate, in presence of a
W@ a0akg4sse7 e. g. palladiumin a solvent e.g. 2-pPCPEPZINS/060689
at a tenperature between -50 and 100 C
preferentially at roomtenperature. c) - the
preparati on of conmpounds wherein A4 is O H2N NH by
treatment of a conpound wheseein A4 is O H2N OH NH
with an organic or inorganic acid, e.g. sulphuric
aci d, hydroqbloric acid or a Lews acid, e.g.
boxontrifl ypri de etherate in presence of an reducing
10) g/ triethylsilane, a solvent, e.g.
2 7di & X hane, THF, or without a solvent at a
A between -78 C and 150 C, preferentially
3 ?Fd roomtenperature. d) - the
prepar agy on 'Ot conpounds wherein A4 is WO 2009/ 024527
PCTEEP2008/ 060689 50 O H2N O NH R1-11 by treat nent
of conmpound wherein A4 is O H2ZN OH NH with an
by refHBR LA LUifithuRl kR 1! Ul ed al kanol “and an or gani ¢ or
Inorganic acid, e.g. trifluoroacetic acid, sulphuric
id, hydroo®l oric acid, or a Lewis acid, e.g. netal
s in ol vent, e.g. substituted and
i ed al kanol es, THF, dichl oronet hane,
1y substituted and unsubstituted

with an substituted or unsubstituted alkanol and an organic or inorganic acid, e.g. trifluoroacetic
acid, sulphuric acid, hydrochloric acid, or a Lewis acid, e.g. metal salts in a solvent, e.g. substituted
and unsubstituted alkanoles, THF, dichloromethane, preferentially substituted and unsubstituted
alkanoles, or without a solvent at a temperature between -78 °C and 150 °C, preferentially between

-30°C and 50°C.

O
¢) - the preparation of compounds wherein A1 is
H,N
OH

[CH,

n

/R

O O

wherein n= 1,2 and A4 is



al kanol es, or without a solvent at a tenperature
between -78 C and 150 C, preferentially between -30C
w@r@BDE27 0 e) - the preparation of conmpoundsPGITEP®0$1060689

Al is RNOH [CH2J n O Ol1~ R wherein n = 1,2 and A4

s WO 2009/ 024527 PCT/ EP2008/ 060689 51 O H2N O NH
wherein R preferably is H, al kyl, substituted al kyl,

by treatnment of a conpound stherein Al is @ n or Asn

and A is O H2N O NH wherein R preferably is H,

al kyl, substhtuted al kyl, wth an substituted or

upgubstitu al kanol and an organic or inorganic
H.N trifluoroacetic acid, sulphuric acid,
2" "hyyrochlor\c acid, or a Lewwis acid, e.g.
bor ' ride etherate in a solvent, e.g.

substityte HQEE unsubstituted al kanol s, THF,

di chl or gyret , preferentially substituted and
unsubstit™ed al kanols, or without a solvent at a
tenperature "between -78 C and 150 C, preferentially
bet ween -30C and room tenperature. f) - the

preparati on of compounds wherein Al is 0 H2ZN OH [ CH2]
wherem R pilefaxpbly is H, alkyl, substituted alkyl, by treatment of a compound wherein Al is Gln

or Asn and A4 is
O

H,N

NH
R

O

wherein R preferably is H, alkyl, substituted alkyl, with an substituted or unsubstituted alkanol and
an organic or inorganic acid, e.g. trifluoroacetic acid, sulphuric acid, hydrochloric acid, or a Lewis
acid, e.g. borontrifluoride ctherate in a solvent, e.g. substituted and unsubstituted alkanols, THF,
dichloromethane, preferentially substituted and unsubstituted alkanols, or without a solvent at a

temperature between -78 °C and 150 °C, preferentially between -30°C and room temperature.

O

f) - the preparation Of CompoundS Wherein Al iS
)J\
2

[CH],

wherein n= 1,2 and A4 is



wherein n = 1,2 and A4 is WD 2009/ 024527
PCT/ EP2008/ 060689 52 0 H2N R NH wherein R
wee@beeesetially is H OH O al kyl, substitut edP@/EP109$/060689
O acyl, by treatnent of a conpound wherein Al is An
or Asn and A is 0 H2N P NH with an dehydrati ng agent
e.qg. trifluoroacetic acid anhydride in presence of a
base e.g. diisopropylethylsm ne (DI PEA), in a sol vent
e.g. dichloronethane or wthout a solvent at a
tenperature between -78 C and 150 C, preferably
bet ween - 30CChnd roomtenperature. g) - the
[ of conpounds wherein A4 is 0 HEN F NH
2009/ 024527 PCT/ EP2008/ 060689 53 0 H2N
H G : ein Rpreferably is alkyl, substituted
al kyl , al koxycarbonyl by treatnent of a conpound
wher ei nHM iBlHD H2N P NH

wherein R preferentially is H, OH, O-alkyl, substituted O-alkyl, O-acyl, by treatment of a

compound wherein Al is Gln or Asn and A4 is

O
H,M

= MH

with an dehydrating agent e.g. trifluoroacetic acid anhydride in presence of a base e.g.
diisopropylethylamine (DIPEA), in a solvent e.g. dichloromethane or without a solvent at a

temperature between -78 °C and 150 °C, preferably between -30°C and room temperature.

g) - the preparation of compounds wherein A4 is

and A6 18



and A6 is Tyr with an al kyl ati ng agent e.g. nethyl
i odi de, benzyl brom de, proargyl brom de or an
wa@eobar4sey agent e.g. ethyl chlorofornate or BCI/EPHY$/060689
or aryl isocyanate in presence of a base e.g. sodium
carbonate in a solvent e.g. DVF or without a sol vent
at a tenperature between -78 C and 150 C
preferentially between -3043 and room t enperat ure,
preferably pronoted by ultrasound. Unl ess otherw se
i ndi cated, all nunbers exgressing quantities of
i ngredients, properties sych as nolecul ar weight,
reaction conditi OppN IC50|and so forth used in the
specification and ¢l arwm
being nodified in all |nstances by the term "about".
Accordi ngly, unless ind to the contrary, the
nuneri cal paranmeters set {n the present
i fi [ are approxi mations.
At the very least, and no attdpt to limt the
application of the doctrine ~of eddivalents to the
scope of the clains, each nunerical paranmeter shoul d
at | east be construed in 1ight of the nunber of
wheret! I8 feka%ﬂnits afkklo OWiREwRb qlk}}y a@@ pillYo'x?&rlSHngl Méﬁtrﬁéﬁy Hfjel &anound
techni ques. tw thstandi'ng that the nurerical ranges
whereiarfeft ipar anet ers setting forth the broad scope of the
i nvention are apprioximations, the numerical val ues set
in the exanpl es, Tabl es. and Flgure@ are reported as
preci sely as possible. N‘ cal val ues may
i nherently containhtgdita resulting from
variations in experinment g measurenents,
statistical analyses and such.[ ™W0.2009/ 024527
PCT/ EP2008/ 060689 | 54 Unl ess ot herpjHsé defi ned, al
techni cal and scientific ternB used herein have the
same meani ng as ommonty understood by one of
and A@pdivhary skill in the art to which this invention
bel ongs. Al though nethods and materials simlar or
equi val ent to those described herein can be used in
with at hlsylptimrdgcntes. gametlwéi@ﬂidngoeoiylbhmim esergyl browédvtdr emacylating agent
e.g. etlﬁf :cﬁl‘gﬁoléﬁmgghp g% glky oR 2 grﬂsgéfa%%tg 1n3¥r§segcee St ?seede b%cﬁu carbonate in
a solvait ber D¥Efoe méthae s Sﬂﬁﬁﬁtlaom'&thphlem betacon V&Eibambrsat"@dplbgerentmlly

refer e in . their entiret se . of conflic t he
berwefgZ E R Gobl i S Aty R SR ioeREhe ' w 1
control. In addition, the materi al s, nethods and
rative onI and n |ntended to

les are  il]us
Unlesy qtﬁqr;{\)' ISR éndlc\%dmpé)ﬁréf§§ﬁreﬁég/ PYHERP étg%]@nts ggopertics Suc as
molecH¥BALIR Sreloti@APbRitlons, ICs, and so forth used in the specification and claims are to

be understood as being modified in all instances by the term "about". Accordingly, unless indicated
to the contrary, the numerical parameters set forth in the present specification and attached claims
are approximations. At the very least, and not as an attempt to limit the application of the doctrine
of equivalents to the scope of the claims, each numerical parameter should at least be construed in
light of the number of significant figures and by applying ordinary rounding techniques.
Notwithstanding that the numerical ranges and parameters setting forth the broad scope of the
invention are approximations, the numerical values set in the examples, Tables and Figures are
reported as precisely as possible. Any numerical values may inherently contain certain errors

resulting from variations in experiments, testing measurements, statistical analyses and such.



Production of the conpounds Exanple 1.1 Production of
the conpounds of formula (IlI)-(M1), (XI)-(XIV) and
W@ 20p024525t rai n: The Chondromyces crocat us st rBCTERNS8/060689
i solated froman environnental sanple, rotten wood of
a walnut tree, in our |aboratories. The strain has
been unanbi guously identified as a Chondromyces
crocatus based on the norpdwl ogy of the fruiting
bodi es as wel | as on the partial sequence of the

168—RNA gene C. crocatus was assigned to biologica
risk ﬂ%@ the DSMZ (DSMZ (2007)). Chondronyces
Unles @heﬁwwgé teqhaicplaid s gicTEicyfermg v gein e dhie spaF alegyng as

commglﬁy hﬁﬁ:rs%oq OM( $PGHnG lsﬁﬁl ﬁﬂ“tﬁe@'rt"{o mf‘ch [l fRention belongs. Although

proteobacteria. Bacteria of the order Myxococcal es,
methody and nesgdriabschimajax obeasi etangito thgse depcribadriwtsat ¢apde used in the practice or
| .
testmgr dp?%eﬁjggsglﬁtgﬂ@ﬂﬁ&? 1'11%]:)}/8‘ I%%h&r%\grtl(f%t@t:;ﬁﬁg Er'g éltgste?hﬁ%l be'll%we yAll
pubhc&ms mant applitatiosupdtate gn@g%erge%wna&shﬁenéo@dihdiehgare incorporated by
referencte in %m %rmrgt %51 cg%r ?%g%}) tj%e {)r.?:% f regllﬁt a}tlgo nylgée)lgdlgg d%ﬂ;r{%tﬁogrls, will
controb flix aidlrtlcmf thb hmtelrla}s;améthm hdxiesns zde p:lhusﬂrattﬁd onlty ahdheotDBMled to
I yunder the accession nunber 19329. The Chondronyces
gwgcatus strain of the invention is not viable as a
pure cul ture and cannot be rmaintained wthout a
conmpani on strain. The conpani on strain can be obtai ned
and maintained as a pure culture by streaking an
al iqguot of a fernentation co-culture on agar plates
(LB mediunm). A simlar observation was nmade by the
Rei chenbach group (Jacobi, et al. (1996), Jacobi, et
al. (1997)). Based on a partial DNA sequence of the
16S-r RNA gene of the conpanion strain of Chondromyces
crocatus of this invention, the closest match i s Bosea
t hi ooxi dans fromthe order Rhizobiales within the
Al pha- prot eobacteria. The 424 bp sequence fragnent
16S-rRNA i nvestigated has about 98% identity (at
| east 8 nucl eoti de exchanges) to sequence AF508112 (B
t hi ooxi dans) from genebank. B. thiooxidans was
isolated fromsoil sanples collected fromdifferent
agricultural fields around Calcutta, India. It is
capabl e to oxi date reduced inorganic sul fur conmpounds
in the presence of sone WO 2009/ 024527
PCT/ EP2008/ 060689 56 organi c substrates and was
descri bed as a novel species and a novel genus in 1996
(Das, et al. (1996)). A phylogenetic tree derived
fromthe partial 16S-RNA sequences of all5 described
Bosea species indicates a separate position for the
Bosea conpani on strain isolated from C. crocatus.
Cultivation: 100L fernmentor cultures were perforned
according to the follow ng protocol:



Precultures were started by inoculation of 5 m (=10%
froma liquid culture of Chondronyces crocatus strain
wW@toovkzesehventi on into 50 m of nedium MDI ( adegit/Be2008/060689
after Bode et al. 2003, see table 6) in a 200-n
baf fl ed shake flask. After 11 days incubation at 30C
and 120 rpmon a rotary shaker a 1st internediate
culture was started by inocsd ation of 10 mM each (=
10% fromthe preculture into 5x 100 m of medi um MDI
Exanhﬂ 900-m baffled shake flasks. After 7 days
ncubatlon at 30C and 120 rpmon a rotary shaker a
2nd internmedi ate culture was started by inocul ati on of
E 55 m each (=5% fromthe 1st internediate culture
xam 19x 500 M of medium MDl in 2-L nonbaffled shake
flasks After 6 days of incubation at 30C and 150 rpm
a rotary shaker the whole 2nd internediate culture
P“’dufg"‘li"fltlhf’ g¢Bpaungs5on was used to inoculate 100 liters
of production nmedium POLL (adapted after Kunze et
al . 1995, see table 7) This 100-L nain cul tur
Example d¢1-Prioduction of thogpmpoupds ¢f fexmup (Hzrﬁ%ﬂ} éXHe(PﬂIX} and (XVID)
Tenperature was controlled at 30C, aeration was
201/mn (= 0.2 vvm and agitation speed was 50 rpm A
slight overpressure of 0.5 bar was mai ntai ned inside
t
Stram Ofpe &Bﬁ&f@&%%ﬁcgﬂf §t§1 t él)l%tg& g?ﬁgﬁ%g&weg%ﬂg%%ﬁ ro@t%n wood
OfaWﬂhMQRQanba@dwhagmwof about 1 day oxygen consunption
I S cat nent |
The stI%ﬁlCl%ts ﬁg u%?li;]l{n%{lo Bru ?%nh%e%%}y a C)z&?h W@Fesncgocgﬁgg)&%ﬂ 8&(1%een
morphohbgs ufipt Froningdsdied asg’haﬂll ay on thblpaedl jenatincadf thg1GB-RNA gene. C.

crocat%quv%s a%sqgr\l/% stg Elg 1ca[ 1is gv\?u(ph uba/ tﬁ? g%@)@%@%@@)ﬁ éhron%romyces isa

genus athé fam@ﬂ’@@&aﬂ@hded@ whﬁm:l(txarodgsrng thaoorfamMmydoaodchles within the Delta-

proteopptiehBr iy of HE BBt et Bt Sl iy diteiy e ruprnosuiive

rod- sh?@ﬂ badtﬁlﬁw\gﬁh tv&ﬂ’tﬁi%cu\éetbrlﬁﬁb l:llsiﬁl@fuislﬁﬁlg 20 rr}M@ﬁotlriF’i Ib¥@&H L They
ro e ottom ractl | tratlont r ou a
Swarmpoaﬁgbé fyrfapesusinggp agtpye) gﬁﬁl@g sehapise and pegegatgio3onm fraiting hodies

lmongﬁwﬁ%hngngﬁ(ﬁﬂ3”1nutes each with 10 1 ethyl acetate.
Then the residual water was separated fromthe sol vent
phase. The sol vent phase was washed with 5 1 water

The Cmr(;nli}%% SRR LR Ql)f e 1&@5@dnma§b%3ﬁeﬁdﬁt5@§ttther 880 &ber the
to as "cell extract'. The culture filtrate was

accessRMMESEd39i-t h 200 1 ethyl acetate. After 2 hours
contact tinme, including 1 hour of turaxing, the
organi ¢ phase was separated, washed with 20 1 water

The Clvdrdriyaes drgcagnsapainaf thd itventiangs aetryiakpleisy paxet qruamte and cannot be

i SO Rt o G Sy SRR s N pd i s o

pure cllhee bydtteakieg in dltquat & aefmhreatatior( - dlltgye anagahlgsolLBadedium). A
similar %ﬁ%watmt yaesl élgaqu: IbY P]ﬁ e%cﬂgrﬁ)a%iln%{o?%g gcsoﬁg gtf aﬁta %%,r@%osbi, ct al. (1997)).
Based e apertial @M Atsequence of the 16S-rRNA gene of the companion strain of Chondromyces
crocatus of this invention, the closest match is Bosea thiooxidans from the order Rhizobiales within
the Alpha-proteobacteria. The 424 bp sequence fragment 16S-rRNA investigated has about 98%
identity (at least 8 nucleotide exchanges) to sequence AF508112 (B. thiooxidans) from genebank. B.

thiooxidans was isolated from soil samples collected from different agricultural fields around

Calcutta, India. It is capable to oxidate reduced inorganic sulfur compounds in the presence of some



dryness yielding in 3.3 g extract. The extract was

di ssolved in 7.5 nL MeOH, 3 nL DMSO and 0.5 niL
walr@blasserret hane and purified by reversed phaseCT/EP2008/060689

chromat ogr aphy (Waters Sunfire RP18 10m 30x150 nmm

using 0.01%formc acid (solvent A), and acetonitrile

containing 0.1%formc acid (solvent B) as sol vents

The flow rate was 50 ni/ m nsg The gradient is shown in

Table 1. The nmaterial was purified in 7

orgam@ E‘J‘tﬁﬁ‘ﬁésoﬁlﬁ%@ d&scFibiSs aROATSFRED afindVREh M 1hQ0Y&Mas, et al.
actions were analyzed by HPLC, fractions containin

(1996)0 hAeplasyg}@gen@wd@p §pr@ﬂtf10§éthaé%ﬂldl6ﬁ§}ﬂfb sqamencien et 3 @ﬁcrlbeg Bosea

sp601e¥\ﬁﬁ{%ate§9 lcn'afe ogiﬂgn FOY @Q%o@éaeé%nlfgmgﬁgﬁ'ﬁfmsgﬁteg OREE Lrocatus.
he chromat ography yielded in 134 ng cyclic

depS| peptide according to fornmula (Il) with a purity

0 ' . 909 - PL.C
ult1v9cfon l?(? f f@lﬁlgiélg)g ]pﬁﬁglré@'u\%él? r%t%lﬁlko(%’l Xcgglfd%r%cez(( %h)c/e g%ﬁ?o?&%ﬁg ﬂro{dc&l.
Preculqusqumfemntadé)yam@madomgf % ol Fd0Yuiram @l lqpid duitme of Gher)dromyces

oSG A Sl Oyt 8010
table 6] abd E)O&n@ﬂﬂﬁd@hﬁkmﬁ Afer 1 hdaysahcuphiaaat Iepandt P(Dl‘]pni dbmaerotary
ohe a et at th

shakerty b G R BE wis rtaBY bl Tl 1 s RE0) ey e
preculﬁ@a ah 5x9lf©0 in5>®nﬁ&uiﬂ@@@%ﬁ@ﬁﬁb&?ﬂéﬂ@ﬁéﬁ%@%%@ﬂﬁ&@s ife8bation
extract (6. 67 (% i ssol ved in

at 30°g ?’&Chf rrBWé’lnﬁafH@ f‘lf?éﬁg H’Ieime e celgiret poHerigd by inoculation of 25
ml eachi(®398Y 86 the 1st intermediate culture into 19x 500 ml of medium MD1 in 2-L

nonbaffled shake flasks. After 6 days of incubation at 30°C and 150 rpm on a rotary shaker the
whole 2nd intermediate culture (9.5 liters = 9.5%) was used to inoculate 100 liters of production
medium POL1 .(adapted after Kunze et al. 1995, see table 7)

This 100-L main culture was performed in a 100-L scale steel tank fermentor. Temperature was
controlled at 30°C, aeration was 20 1/min (= 0.2 vvm) and agitation speed was 50 rpm. A slight
overpressure of 0.5 bar was maintained inside of the fermentor vessel. Culture pH was maintained
at 6.9-7.1 by controlled addition of 3N H,SO,4 or 3N NaOH. After a lag-phase of about 1 day
oxygen consumption accelerated for about 4 days indicating exponential growth of the culture.
During the last 2 days oxygen consumption was slightly reduced indicating a stationary phase of the
culture. After 7 days the culture was harvested with a titer of 5.3 mg/1 of a cyclic depsipetide

according to Formula II.

Extraction: The whole fermentation broth was transferred into a 1600 1 steel vessel and decanted for
1 hour. The wet cell pellet (200 g) was harvested from the bottom fraction by filtration through a
paper filter. The cell pellet was extracted 3 times by turaxing it 30 minutes each with 10 1 ethyl
acetate. Then the residual water was separated from the solvent phase. The solvent phase was
washed with 5 1 water and then evaporated to obtain a dry extract referred to as ‘cell extract’.

The culture filtrate was extracted with 200 1 ethyl acetate. After 2 hours contact time, including 1
hour of turaxing, the organic phase was separated, washed with 20 1 water and finally evaporated to

obtain a dry extract referred to as ‘culture filtrate extract’.



and the filtrate was adsorbed on diatom (2g diatom/ 1
g extract, Isolute(r), International Sorbent
waewbiseyy Ltd., Hengoed Md dam UK) foll owedI/Bp2008/060689
evaporation. The solid residue was | oaded on a
pre-packed silica gel colum (4x18cm 90 g silica gel
40-63) and eluted with a gradient of cycl ohexane,
et hyl acetate and net hanol .57The gradient is shown in
Table 2, the flowrate was 28 m/mn. Fractions
Comp&Qlldlimloﬁ’fTh%%uHﬁre VRIS Gahgsl %2wa§r N&ofe@st 4000E MBESBol. The
conbi ned according to the peaks visible in the
1nsolulpj¢/1rtgf@é§@tswe§q: @inrh)geq by @trﬁ‘@gﬂtl@@ afdrthe f@qurrqlgta(ltAyaLs)evaporated to
drynes?'&@ﬁﬁ FHS. fé)%}&ﬁbtmfﬁ@eﬁrja@t wald %R%l%ﬁh W%%L Mk )H 3T 9MSO and 0.5
puri usi ng reversed- phase chromat ography.
mL dlCll’ﬂmom@thmrmd oy fzgdbiyaeveesch obisa nhrom@ﬁogranlgy ¥ oere Gurfee RE13 10pum,
| | ' : i o .
30015} HELRI0 1%, b BHLCRE AL Sp BEIORIEEGALHRES. 1] Rhmic aci
(solventePsib pxémrmwﬁleakmmatstlwvg 50 onlf/ @il hagn@di@)t is dipw@ im@al:dgltliﬂm
materlae as PBI'IP et:ct 4% c%?o%?a{t%rg] 1ctr8nsf olm deeagh {éuél Cdl% dﬁlegtec? fractlngs were
analyzﬁ:@byﬂHPHC( ﬁﬂcﬁoﬁsmdn'(ai\ﬂhﬂg)thdn@xcdac bmlpeptﬁialaactcﬁding bhke invention were
nent the stryctur ound (V1) .a .
combig G T R B RSP EE o e B e e i me everic
depsipegiRatdosdific @ffotniga (THHHMR pilalt}aofo@ﬂ/de 130 XitoUwigh Dpurity of 90%.
compound (VI) and (VII) with the 'H NWR data of
compound (I1). O her cyclic depsipeptide according to
Tablefilormul a (I1) have al so been found at a | esser
concentration in  the cell extract. Among these other
HPLchremeet v §?rd€fﬂfﬁ°6€§“ plthe cyqlis depsipepsidy F‘?@W“Bg foformula (1D
time (i) (V) &nd (MR el AVeand (XVI T | SERERAFTHR) 23l on
conpounds: Physical data of conpound of formila
0.0 (II) IR(KBr pel I9@t) 3337, 3297, 3062, 2966, 2936,
10 2877, 1736, 160‘90l066 1519, 1464, ﬁ‘45, 1410, — 1385,
1368, 1249, 1232, 1205, 989, 832 cm|-1 FT-M5 (9.4 T
23.0 APEX-111): 951. E)1565 calc. for CA6H/ZNBOL2+Na:

4954__54:6HH_NPD /L!nl\ll_l Aa - DNEO) Ll N 10 (211 = |

21 37270 He), 0.65%4H m. 0.78 (3H, |d®01 =70 H),

270 0.82 (3H, t, J #o7.2 Hz), 0.85 (3H, |dooJd = 7.0 Fz),
0.89 (3H d—J = 7 0 Hz) 1.02 (1H Im 103 (6H 2 x

271 4, 3 = 7.0 Hz), |?910 (1H ), 1.21 (38, d, J = 7.0

300 FZ), 1.25 (IH mhy L1.40 (IH m, 1.9, (1A, m, 1.76
(6H_m, 1.84 (1H m, 1.93 (1H m. 2.15 (2H m

2.48 (1H, m, 2.59 (1H, m, 2.69 (1H m, 2.72 (3H,
Tabled): 317 (1H m, 4.32 (2H m), 4.44 (2H m, 4.64
1H, d, J = 9.5 Hz), 4.71 (1H,
Gradlm)twe«gfb@hlolrmmﬂla@e@atmons 49(1H, m), 6. 08( 1H, d, J=2. 2Hz)

GELD
65(2Hd

time () oy - o BB e |70 pptE %), 36(%,'1%*}0396’)%

0 ),7.66(1H, [d5 J = 10.2 Hz)[25

7-74(1H d 3-8 8Hz) 8 02( 1k d J=8 1Hz} 8 Q(1!—I’d’ J =
10 g8 1Hz), 9. 19(1H, s). WO 20092024527 PCT/ EPAd08/ 060689
33 25 75 0
56 20 70 10
79 0 50 50

93 0 50 50




59 13C NMWR (150 MHz) d6-DWMSO 6¢: 10.35, CH3; 11.22,

CH3; 13.79, CH3; 16.00, CH3; 17.63, CH3; 19.49, 2 x
W@RBY/0243283, CH3; 21.72, CHz ; 23.30, CH3; 23.FOI/EE}88/060689

24.16, CH, 24.41, CHz ; 27.35, CH2; 29.74, CHZ,

30.07, CH3; 31.44, CH2; 33.13, CH 33.19, CH2; 33.68,

CH 37.39, CH 39.05, CH2; 48.75, CH 50.59, CH

52.01, CH, 54.11, CH, 54.6%g CH, 55.24, CH 60.60, CH

71.86 CH  73.89, CH 115.28, 2 x CH 127.31, Cu;

The celi3Qira? (6. &7 ) Wl disd Q10 dn dlc@g)rorﬁe@@an%%let}grﬂ@l AL The olutdhi was filtered

and thq_fﬁ@ra@zvas%sortleyl@n'ﬂ@to e digtgm3 2 g e@ﬁaqbﬂwpt@@; In@gpgmaéw@efl Sorbent
TechnGlQEyEfdn ‘i‘{eﬁéoeﬁ ‘Mlﬁldlﬁn (Ihlq aollgxged\@ éV?\EO‘l’&tTOHAH%OlIH hz)SIdueg W%SH loaded

Folind: 8; calc or
ona pmmcke@@olcwgzl)cowemms@c@wo g s;hqaogee O3 )chnd BlutedPvich Harydient of

evelor 5, e s ol bt ol gy o e s 28

ml/mig Fra@ti@e(\@Hmed of I8 ml Fel® chitgcted. Thetac(iBid, wals cnbined, atcdsding to the

peaks Yl_lsi%ge % %_e‘ U\mtl’ac %gm HH m%?d]fﬁ?%i%l(s ?g'i_lc)dlrnr)ac:]noils gﬁlga(u%%% the

depsipaptided (H-T) \(Icﬁb-lfurih)n; puhﬂ%dlu{iﬂg-l;eve’r}cd—[ihaﬁfch(o‘tﬁto anphy 2THe2

chromét%a’apl]inz Ele‘%fg% %141 mrkélp é)giciﬁllllrms i%enéiga(l ﬁ_fhﬁfuréﬁoﬁ?rgﬂe@?d %esiribed

for thelfultdnle filfrate. 4n B2 16'1,1 Mg & cl$c8dep51pept1de according to formula (II) 17.9 mg cyclic

depmpép g!ﬁffcoﬂdlﬂf(ojlij;f @118%,(%%3 mg ﬁ? 6 é n@ u(é(ﬁ?l? epmget&igs according to
formul(abV‘II) aml (Vﬁ) }i'aljjle Béelﬂ 1so‘5atec¥J 'Tﬁ@ﬁjshgnﬁeﬁ@f (R krudured ofcofhpBund (VI) and
(VID) ig b%ﬁﬂ@ Olamgsl reﬁolquSsa}ld f;heg?l(ﬂmsan gEge 5&1&31\41% a8 L e antytare of
compOQnggz% arfd (ﬁf)MhC{he]':}ﬂNK/[R h'!a?ta of & Bul( b) d, J =8.1 Hz),
Hz), road) Physi cal
Other gpplig dgﬁlp@@tﬂg@g@gﬁdlgg t0f f@fmﬁqu QI)(th) alm‘be@gfqugd 3t aflesser concentration in
the cel’f\BEPécll Whon ﬁQWher%galc%?ﬁpegﬁ@és%erg ﬁBSG%ZdﬂI%%%%M&Q(W) V)
5213 1 NIVR DMSO 6H 0. 08 (

and(X'I) @(‘F}za)nd(ﬁVlis (3H, t, J =7.2 Hz), 0.71 (3H, d, J =

7.0 Hz), 0.78 (3H, d, J =7.0 Hz), 0.83 (3H, t, J =

7.3 Hz), 0.84 (1H m, 0.87 (3H, t, J =7.2 Hz), 0.88
Charac@irfzatign df compoe@nddz), 0.99 (3H, d, J = 7.1 Hz), 1.08

(1H m, 1.17 (3H, d, J =6.7 Hz), 1.18 (1H m, 1.31
PhysicaDddta eficompowt® of fdgmube(I) 1. 51 (1H, m), 1.54 (1H m,

1.76 (2H, m, 1.90 (1H, m, 1.94 (1H, m, 2.01 (1H,
IR (K pelizt) 18837 13H97n§Q6222%®, 2936, 28737, 1 2362B6F91 Hy33m)1 51R.1464, 1445, 1410,

s, (8 g M et S Sl 5100 (O
rrvgl Rt Al St RO D aacin m.

HNI\&R@@()M-HﬂdJ@MSiHZSH 60.8B(3H, d, J =7.0 Hz), 0.65 (4H, m), 0.78 (3H, d, J = 7.0

1 oG I SO SR R M 0 1025 10

(6H, 2% B2ETH "z)) £80 81|'I=|Z)m 71. 9 (3Hdds S 79 .Hohiz) 2581 A5, H. 40, (JJHSm)‘LhI 52

z), 8,57(1H d, J=8. 9|—|23 , . 9.38 (1H, broad)
(1H, m), 1.76 (6H, m), I.84 (1H, m), 1.93 (1H, m), 2.15 (2H, m), 2.48’(1H, m), 2.59 (1H, m), 2.69
(1H, m), 2.72 (3H, s), 3.17 (1H, m), 4.32 (2H, m), 4.44 (2H, m), 4.64 (1H, d, ] = 9.5 Hz), 4.71 (1H,
m), 4.94 (1H, s), 5.06 (1H, m), 5.49 (1H, m), 6.08 (1H, d, J =2.2 Hz), 6.65 (2H, d, ] = 8.4), 6.74
(1H, s), 7.00 (2H, d, J = 8.4 Hz), 7.27 (1H, s), 7.36 (1H, d, J = 9.5 Hz), 7.66 (1H, d, ] = 10.2 Hz),

7.74 (1H, d, ] = 8.8 Hz), 8.02 (1H, d, ] = 8.1 Hz), 8.43 (1H, d, J = 8.1 Hz), 9.19 (1H, s).



WD 2009/ 024527 PCT/ EP2008/ 060689 60 Physical data of
conpound of formula (V) FT-MS (9.4 T APEX-111): Found:
wOBIBH63] calc. for CA46H7ONBO11+Na: 953. 5056 PEA/ERIR08/060689
(600 MHz) d6-DMSO 6H: 0.08 (3H, d, J = 7.0 Hz), 0.68
(3H, t, J =7.2 Hz), 0.71 (3H, d, J
=7.0Hz), 0. 79(3H,d, J=7.0Hz), 0.83(1H, m,0.88(3H,t,J= 7.2
Hz), 0.89 (3H, d, J 7.0 g, 1.01 (3H, d, J =7.0
Hz), 1.03 (3H, d, J 7.0 Hz) 1.08 (1H, m, 1.17 (3H,
13 = HB i 2 : 15 4( : ( :
C N%R’(%l()‘l\/[ﬁ. 542% ci{{%ﬂa%o’lac.l ?07.5151, |((152H|§|, fﬁ)ﬁzjz’, é{f?,gl f.%glﬁflgf)&ﬁo@)?é%ﬁ 1355, cHy;
19.49, - HR).83, Clly; 2 1L.FR, CHugp 23.20, 185 210,16, ; 24.46 (IBRA4.40 CH,; 27.35,

. 453 ) e 2 (&H. . . 9 A( .
CH,; 2%7’4, ﬁﬁé?o'ﬁ}fm’ ?r; .?4, f_i‘g‘lﬁﬂﬁ’&{m%’% 12,_](*,;2132, ?ﬁ.ﬁ@,ﬁcﬁ,’wﬁglg& 39.05,
CH,; 481, CH; 5015% C8I; 52.Biz,)GH;4479, CHHj4.65, CH; 55.24,.(0H; D)50, GH1B.86 CH;
7289, CHE 1 00 s G i, 18038 CHEEH: D208 18 o 25 £
169.347Cq; tp9Ha) Cq;6.7680,(@H, 172141, LqE1B.8, Cq; 173.78, Cq; 176.32, Cq

Hz), 6. 75(1H, s), 7. 04( 2H, d, J=8. 8Hz), 7. 28(1H, s), 7. 31( 1H, d

, J = 8.8Hz), 7.90(1H, d, J=

9.5Hz), 7. 99( 1H, d, J=8. 1Hz) , 8. 52( 1H, d, J=8. 8Hz) , 9. 30( 1H, b
Physicabdath) offthmnpowad|of datmalagfil)conpound of formula (Xl)

ESI- M5 pos. node: mz = 951.5 (M+Na), neg. Mode: nifz
FT-MS- (927 APEXVHB) Foundrimis S8t phlc. M4, B28:6,,+84BEF3B0 2 | H

. - - - 0. = 6.6
g S8 YaphadfS 57 Baueth. 9= by - o o
0.82 (3,83 £ BblHZM0.83Q38.11, { 3H.3 ¥R), 0.85 %L, 13- 7.002), . PY3G 3 = 7.0 Hz),
., 1.10 (1H 1.21 (3H, d, J =59 Hz), 1.32 (1H,
1.01 (3:%, 4, h=4d kgzm_{.oqulﬁ, m)5b1 4 G H, myyl.214(3H5d, 75170 k)z),, 125 gu&, m), 1.32
1 , . O )] Y m .
il o, 0 G B gy e o1
(1H, mg) 2.28( 15 m)13-69 G, ma 238 (1H1R), 262, 3. 973 {AWH. Y, 432 4B, m), 4.38
1 WL (14 , 14 0% 18,8 NG
(1H, n%),l {tu {r})h azp ggo.% g{E:) 4%(}14,51’_@(3)%%%?&%5’ 9;5}% A %.Z-HIZ_I?IHW)%‘I’), P04 (1H,
m), 5.8, (15, {111,494 | Hbmp &d)l (116, 56 5ropd).631 (21 d=J 8 88 Hed)6.76(175s), 7.00 (2H,

= V4 ) e O " = = 7z =
0.1~ G S T L 5 e 05108 4y 02 1 TS 1§19
Hz), 397 %H,)d, 7=38(H4H), 94I3681. 8, ] +2.8,HA. 0B ((Hhroa)) J = 8.1 Hz),
8.49 (1H, d, J = 9.5 Hz), (OH of tyrosine not visible)
Physi cal data of compound of formula (X I) ESI-Ms:

: : z.z 923 5 (MNa), neg. Mbde: mz = 899.5
Phys”?ﬁ?f%‘%?r%ﬁ%‘f%& 306%8%1\9{'/:\\7) 900.5, CA4H6SNsGi 2 1H NMVR (500

rral 630 b ko2 gl e dafe (01

"H NMZ §600 04187) d6-BIIS O 51:0.68 (BH4d H2) 7.0 Hz)8.68 18, tnd = 7.2.HA, (AH3H, d, J
=70 038 & ok 7 gt g sl bkl e iR g Y E 2 ),
0.88 (AH,H, 7 97,0 Hz) /@94 BH, d, J = 7.1 Hz), 1.08 (1H, m), 1.17 (3H, d, ] = 6.7 Hz), 1.18 (1H,
m), 1.31 (2H, m), 1.43 (1H, m), 1.51 (1H, m), 1.54 (1H, m), 1.76 (2H, m), 1.90 (1H, m), 1.94 (1H,
m), 2.01 (1H, m), 2.10 (1H, m), 2.16 (1H, m), 2.26 (1H, m), 2.46 (2H, m), 2.73 (1H, m), 2.74 (3H,
8),3.19 (1H, m), 4.34 (1H, m), 4.36 (1H, m), 4.51 (1H, m), 4.55 (1H, m), 4.66 (1H, d, J = 10.0 Hz),
4.79 (1H, d, T = 11.0 Hz), 5.19 (1H, m), 5.28 (1H, m), 5.44 (1H, m), 6.25 (1H, d, ] = 7.3 Hz), 6.33
(1H, d,J = 8.8 Hz), 6.68 (2H, d, J = 8.8 Hz), 6.75 (1H, 5), 7.04 (2H, d, ] = 8.8 Hz), 7.28 (1H, s),
7.32 (1H, d, =88 Hz), 7.91 (1H, d, ] = 9.5 Hz), 8.05 (1H, d, ] = 8.1 Hz), 8.57 (1H, d, ] = 8.9 Hz),
9.38 (1H, broad)



m, 1.85 (3H, s), 1.85 (1H, m, 2.12 (1H m), 2.16

(1H m, 2.55 (1H, m, 2.67 (1H, m, 2.70 (3H s),
W@2m3/02452% m), 4.30 (1H, m, 4.40 (1H ), 4. 4BCT/EPL008/060689

m, 4.59 (1H, d, J = 9.5 hz), 4.71 (1H, m, WO

2009/ 024527 PCT/ EP2008/ 060689 61 4.92 (1H, m, 5.02

(1H m, 5.46 (1H m, 6.08 (1H s, broad), 6.62 (2H,

d, J =85 Hz), 6.71 (1H sdo

6. 97(2H, d, J=8. 5Hz) , 7. 22(1H,s), 7. 34(1H, d, J=9. 2Hz) , 7. 64(

Physw&ﬁia@a olf‘rcgm@)'ﬁl)d of?orglafaj(b')d J =19.2 H), 806 (1H d, J
9 (1H, d, J = 8.5 Hz), 9.06 (1H, s,

FT- M@(rgo@m«p%baﬁ%chdunda%@ 50%3; %gemy@gmmf)gmwlg% Godd 1)
M5 (9.4 . 'Found: 961.5039; calc. for

'H NMB 6199 didonz- DS O 689 @d@ﬁ d.H NMRHZB 0GB NALE)t, 167 2WVBD (6T (3H, d, J

R o % B T G840,
1.01 (3H,08) £ 714, Hz))], 031(3210d(J3+|7 Oﬂiiz) 1.08 PIH, (nﬁaHi 1TY3H, 1, Bség}ﬁ,) 120 (1H,
m), 1{?2(#F11nr§614f((%§ 1(1? 5429151 )( g%@ﬁ‘ mﬂﬂ'l 5?&% P! (12!3 321011,
m), 2. 75, (08, m{,DH6 (@), m2 223 (BRH), 296 (12, 56 3 DH] Hdn), 4232&6}1(@}44 34 (1H,
m. 407y 155180 S § 6 T, 370 - Spoggrm
5.28 (), S3 (14,98, € 33111, T 57 04{zx) 643 (nH, c15 =485 UiH6.63MH, d, J = 8.8
Hz), 667§ EfH (§§l 5 %f’(ggb ga—dg %H%:; 944 gﬁg' @)3 1J(4,ﬁ8cg 'J%ﬁ:ﬁg)} 5?98 tH,d,1-

9.5 HZZ 3B(AH, @,13=91 Bz 8,52 ( A8 (2 =13, 8)F); %th broad)
53(1H, t’, J=7. 3Hz), 7. 66( 1H, d, J=9. 5Hz

7 88(2H d, J=7.3Hz), 7. 95(1H, d, J=9. 5Hz) 8. 46(1H, d, J=8. 5H
71(1H,d, J=7. 3HZ% (OH of tyrosine not visible)
Physich @&PH@%MO&@%M @nd of formila (xw) ESI - MS:

de: wg} e: z = 925.5
ESI- l\%wp% m%ﬁ&%s%baﬁwm 9% de: r@%ﬂ%rﬁé&@wmwoe%éw
928.5,H2),,]4@y, PMSO 6H: 0. 00 (1H, m), 048(3H t, J =7.5
Hz), 0.70 (3H,d, J—70¢& 0.73 t, J =7.0
"H NME: §6000/H® d6DYISQ@ 31:3021 P38 dep ¥ 6.60120.648 ¢4H m), Q7=3H,8J = 6.6 Hz),

0.83 (ﬁ(i%, ). %&?%gf g@' (.§7H(3~hd m)go.@ éj@o%lg?o 18(%}18%,’;"(13@('151%25 21 (3H, 4,1
=5.9 6z)11. B2 )L H, in)004q (A H, my)1.521(2H7m), (114, (5H) ), 1.88& 1L 1k, 19)l (1H, m), 2.05
v, 2 ooy 7 Ry G 1o 2 G388 Pk 55 () . a0
(1H, n)1457 (H, nd, D8 ( Blim).45 @HLE), (@38, (1H) d, J2 RSHELME9 MH, m), 4.94 (1H,
m), 5@5 8?[3@;’.5@‘;’(@, 1?2?37661 3-(%’1’6 R%?ad)ngp}@é éﬂ{ 1221’@,: 64’25_ (&%{,Hs), 7.00 (2H,
d, T = §.2HHz),m29 (403D, 7.X2HH, 0)J,= %5 612), 714.(11) d, I 5. 9055Hé)l17'l78 m)H d,J=88
Hz), 8?)%2@1,8%5_' ’j 8§’ HZJ), §4§ (l?H, Ic_ll,z? = 9.? PFZ},((Q)H ofs‘f)’/rosnrleo r?ot VISIbYe)
8.2Hz),7.27(1H, s, broad), 7. 36(1H, d, J=9. 5Hz) , 8. 00( 1H, d,
J = 9.5Hz2),8.17(1H,d, J=4.00 Hz), 8.22 (1H, d, J =7.3
Physicaldata &.codpbubid.of ormdlatX®)5 Hz), 9.14 (1H, s, broad)
ESI-MS: pos. mode: m/z = 923.5 (M+Na), neg. Mode: m/z = 899.5 (M-H); monoisotopic MW

9005, C44H68N8012

'"H NMR (500 MHz) de-DMSO &y;: -0.11 (3H, d, J = 6.4 Hz), 0.63 (4H, m), 0.75 (3H, d, ] = 6.4 Hz),
0.83 (6H, d, T = 7.0 Hz), 0.87 (3H, d, J = 6.4 Hz), 1.03 (1H, m), 1.10 (1H, m), 1.20 (3H, d, J = 6.4
Hz), 1.25 (1H, m), 1.38 (1H, m), 1.50 (1H, m), 1.73 (1H, m), 1.75 2H, m), 1.77 (1H, m), 1.79 (3H,
m), 1.85 (3H, s), 1.85 (1H, m), 2.12 (1H, m), 2.16 (1H, m), 2.55 (1H, m), 2.67 (1H, m), 2.70 (3H,
s), 3.13 (1H, m), 4.30 (1H, m), 4.40 (1H, m), 4.43 (2H, m), 4.59 (1H, d, ] = 9.5 hz), 4.71 (1H, m),



Physi cal data of compound of formula (XVil) WO
2009/ 024527 PCT/ EP2008/ 060689 62 ESI - MS: pos. node:
Wort@9e24386. 4 (M-Na), neg. Mode: mz = 961.5 ( MEH/EP2008/060689

nonoi sotopic MW 962.5, C45H70N8013S 1H NMR (600 MHz)
d6- DMSO 6H: ). 6H: no assi gnnment of chem cal shifts
(m xture of two diastereoners, structure assignnent
trough conpari son with othes; rel ated conpounds, e.qg.
conmpound (I1) Exanple 1.2: Production of conpound of

4.92 (f}@rnlfwk 82 (1Y, hﬂ);5hé<(1HX}n)$tdjsad1F{ SW@ad%WQQHWG%%SH%) 6.71 (1H, s),
robustus strain was isolated froma dun

6.97 (Atheindr Siyites’ 23 dBusk (134 skt & h=812 Haiel- %ﬁamﬂ,r?w hak), 5.3 (1H, d,
J=9. 2%@”8 b@'gph'df} 6636 & 3@"(‘?1"—10'& QIYECLF | ORUSIMHS, ﬂ%écﬁd on

ol'ogy of "the frui'ting bodies as well on
the partial sequence of the 16S-RNA gene. C robust us
was assigned to biological risk group 1 by the DSMZ

PhystQﬁMzof(cngBgﬁn)d of FIRRArRMyces is a genus in the famly

Pol yangi aceae, which bel'ongs to the order Myxococcal es

FT- MEW(QI e pebenbetqida: w1 3hes Q@th%f CBHm?@@E@Nh a9k0691€
order Myxococcal es, al so cal myxobacteria, are

'H NMR eﬁ@omé@@tdbwscaém anapuH Dhcbdriig, SF (i w075 (1, &1 = 6.4 Ho),
0.81 (zgg S 4E td'JCS6‘1'H°‘I‘) gyl 01“?3 ioﬂ?ﬁ‘a%qyi'ﬁz'{?ﬁtmgﬁ@% (1H, m), 1.46

m on S S usin
(1H, nact. SG/GHgIm)ﬁll Wg(lﬁiembl,alniﬂﬂﬂamai lapgeEgal,6. &QQIH,cm}nl 94 (1H, m), 2.01

. LB B8 IR B BB (R0 Ty

(2H, ndepes(1teeh) ad.63 e, E)SN@.G [ e1> r4.7l()r(eH, 185 433110 BIeBErH, m), 5.48 (1H,

9 Cul tivat 1Q0L fe r ture r
) 6B R A hE B iy £0-THE F8T 1 Bt h oI SE-GEbr F-3 H 7.3 (IF, )
7.35 (RLeCULDLres, wes @Hst atexinby 7isnoaulcat+ B mef, 7246 (M, €3eh 5 Hz),
%S:ZO% froma |Ig¢ll d culture of the _Chondror%((:es B '
7-88 (BT Us B0r At h(165 dedie” P Aize it hti hi 6 BxHEpE /116, 7= 7.3 Hz);
(OH ofBelistinbsibrfapt ed after Bode et al. 2003) in 500-ni
baffl ed shake flasks. After 1 day of incubation at 30C

and 120 rpmon a rotary shaker a 1st internediate
culture was started by inoculation of 100 m each

PhysicaFd2P8f chbmpeunde forRRgNIyure into 6x 400 m of medi um
MD in 2-L baffled shake flasks. After 3 days

ESI-MiSAébabi® /2t 9289 viang nd2 MeRMMAN= 3. DMLY Sibak®itope MW 926.5,
d internediate culture was started by i nocul ati on of 3

CoHyNsPars (=209 fromthe 1st internediate culture into
a 20-L steel tank fernentor containi ng 15 liters of

'H NMR (00 MIVDEs-DNSH Sriek @ (d Hwaid, OedsriBHlot § ad-di2)gd e (GH.d. J = 7.0 Hz),
0.73 (ﬁmggﬁgioﬁp gir%?%g%gﬁlniﬁ 73 fzfo ¥y ?H and- 7 §91zg%té3({@H,S<E§9~d6 4 Hz),

t overpressure of
0.89 (Mhinmt @Pheld, imse.Beof, dt bre7PdiavedgBH. d, J = 6.1 Hz), 1.09 (1H, m), 1.17

(1H, m), 1.28 (1H, m), 1.31 (1H, m), 1.36 (1H, m), 1.38 (1H, m), 1.55 (1H, m), 1.61 (1H, m), 1.68
(1H, m), 1.79 (1H, m), 1.82 (1H, m), 1.95 (2H, m), 2.15 (3H, m), 2.25 (1H, m), 2.66 (3H, s), 2.76
(1H, m), 3.14 (1H, m), 3.40 (1H, m), 3.42 (1H, m), 4.33 (1H, m), 4.36 (1H, m), 4.45 (2H, m), 4.55
(2H, m), 4.69 (1H, m), 5.06 (1H, m), 6.63 (2H, d, J = 8.2 Hz), 6.71(1H, s, broad), 7.01 (2H, d, J =
8.2 Hz), 7.27 (1H, s, broad), 7.36 (1H, d, ] = 9.5 Hz), 8.00 (1H, d, ] = 9.5 Hz), 8.17 (1H, d, ] = 4.00
Hz), 8.22 (1H, d, ] = 7.3 Hz), 8.53 (1H, d, ] = 9.5 Hz), 9.14 (1H, s, broad)

Physical data of compound of formula (XVII)



vessel . Al though there was no pH control the pH of the
culture decreased only slightly from pH WO 2009/ 024527
weEQNLBPGERD8/ 060689 63 6.95 at start to pH 6. SBCDRPHAY060689

7. After 7 days the whole 2nd internmediate culture (18

liters = 20%9 was used to inoculate 90 liters of

production nmedi um POL1 (adapted after Kunze et al.

1995) (starting volunme = 18 liters). The main

cul ture was perforned in a 100-L scal e steel tank
ESI-MSepSERbEE: m/4 e @'9?& % wes MaBtheld & sah-BOGnoRRbablcIw

was 301/ mn (= and agitation speed was in
9625ﬂhéﬁ§%§hﬁhlng 50 rpn1and after 4 days 80 rpm A slight

1 # f
HONN R BB a0 & B A ARy B AR g €,
diastelbgmers),rstmﬁhﬂeeshlgrmcbdt ﬂr(mrgh cofpddNoHRBDdther relbtedNoMp@ids, e.g.
compd égb 14 days the culture was harvested with a titer
PP SVmg/ I Extraction: The whole fernentation broth
was transferred into a 1600 1 steel vessel and
decanted for 1 hour. The wet cell pellet (about 200
g) was harvested fromthe bottom fraction by
filtration through a paper filter. The cell pellet
Examplad.2e Prodactien oBcdnmponad by formudax(VIH, IX, 30 mi nut es each
with 10 1 ethyl acetate. Then the residual water was
separated fromthe sol vent phase. The sol vent phase
Strain VB CHOBSBEGlco-diustas dtravdvey iselied frhlﬁl’:l M@ R, e Chondromyces

~ obtain 11.9 dr C ferr el |
mb””@%@t“iaé{]c‘{ rthe n E?St%ﬁi"bael?t}f{eﬁ&% AR r@%%?%@?’@%ﬁuwaﬁﬁi oz
morph@lo@% birthe ﬁﬁﬁﬁlgbsdlesﬁist\@u ag off ﬂiérp‘értﬁps[éhﬁ&ﬁze b the169-RElAUGhOA
our, of turaxin or gani ¢ ase was segarated
robus i WS giadHo b @l%l%g‘ﬂsérgr%‘rﬁ’d i th%\Pﬁ&Ze(PéW 08 t(drondromyces is a
genus ﬁlbth@faﬂnl%'aloﬁfaggl@d(eag %1&%[0%% toltRf §UErady{oBo@8sles Fithih WcDelta-
iltraté extract' ound isol ation: Each extract
proteowqt%m Bapesataiof ac gt MMX@W@aI@rS» #loq epdled mygebagleda grogsgminggative
rod- sh%e@l@a&é%fﬂh%ec/hgi‘%@ﬁﬁf% d@mi'gulsﬂﬁg R #Eth MDsVRFer bacteria. They
Itered and the filtrate was adsorbed on diatom (2g
Warmcnna"etobdn?trrfaiesglsmtan aettve gliding greehanispy and pagregatato foor Heiting bodies
.y Hengoed Md dam UK) followed by
upm“%?%%@?gt?%%%kggg'solid resi due was | oaded on a
pre packed silica gel colum (4xl8cm 100 g silica
The C»gqnﬁfrqm egsgrgolé agu% asﬁ%ﬁtfﬁﬁmﬁvef}tlo%.llﬁr ggelne£ S?[g 'gt?{lgel Ig ovﬁlﬂlg% the
aam$Tmbmgméﬁ9Bhb flowrate was 28 n1/n1n. Fractions
volunmes of 28 ml were <collected. The fractions were
combi ned according to the peaks visible in the
Cultivant [@CSermidieor biilagss vadte p&funihad fdcoigirghe theyfelldwing protocol:
depsi pepti de of the invention was further purified
PrecultiSdsivgere ﬁM&fdib@dn(thﬁen oﬁ@rmlrmtm@:aa%bﬁ Srofn\datq@fdscufbuuafoif Fhe

Cron et T P P S ok TeeeT e

et al. 2083 m{ sm mBbaffisd §ﬁké/ﬂzﬂsk§ AftEhe diy &%mmmvwsomnﬂubm ona
The adient is shown in Table 5. For injection

rotary ﬁlﬁtk%rr"} ]a| In{gERedigte QiFSVRS| SHH%WWOT 0f 100 ml each (= 25%) from the

precul (b QR RAIX 408 thh1 QR me SRRV Jn 2- TR EQlshaG trRtksf ARG RPSindEYa8on at
analgzed by HPLC, fractions containing

30°C and 120 rpm on a rotary shaker a 2™ intermediate culture was started by inoculation of 3 liters

(=20%) from the 1* intermediate culture into a 20-L steel tank fermentor containing 15 liters of

medium MD1. Temperature was controlled at 30°C, aeration was 20 I/min (= 1.0 vvm) and

agitation speed was 80 rpm. A slight overpressure of 0.5 bar was maintained inside of the fermentor

vessel. Although there was no pH control the pH of the culture decreased only slightly from pH



the cyclic depsipeptide of the invention were conbined
and evaporated in vacuumto dryness. The

W@ boomegseyr aphy of the extract yielded in 52 neCPEP08/060689
(>979% cyclic depsipeptide according to fornula
(VIT'1) Atotal of 85 ng pure cyclic depsipeptide
according to fornmula (VI11) could be isolated from
t he combi ned extracts. WO 24%09/ 024527
PCT/ EP2008/ 060689 64 O her cyclic depsipeptide

6.95 aBEFOHLHHERE Gh d9rMAkdr £ Wyk ke VIRYE"AInEPmBBRR chiHOd 8&erd= 20%)
| esser concentration in the cell extract. Anong these

was usgd Heinoquedt Y litges 9 pioéption axediner ROE hedertecddisr Hiwrg of o 1995)
(starth{ggrom'h:l@: (d@ﬁtersﬁ Ffﬂe (n)aQn cuﬂfﬁfé lv&%s ﬂer@rﬁg& &Y 106S€ gcafe%eel tank

nor mal phase separation

. tlii tiii>>::ihl.cahatl:.... 075
Extracdn: @The 1hoEFerdenQtioBl3othSvas Brabsferbdl i@ a NG00 Dsteel 9esBel 20d Bfanted for

thour Th R Pl BP0 FLraURERD P PhmdRSbasRron oy ation

through @rpapdr d@iltéVIThd dell pellet was extracted 3 times by turaxing it 30 minutes each with 10 1

washed With 5.16Qva¥ adbthe? SvaPorafed 4bobtadB 1 1.9 @ dhPéktradihefRrrd BAQ “cell extract’.
27.1 75 25 30.0 75 25

The culture filtrate was extracted with 200 1 ethyl acetate. After 2 hours contact time, including 1
hour of turaxing, the organic phase was separated, washed with 20 1 water and finally evaporated to

obtain 12.5 g of dry extract referred to as ‘culture filtrate extract’.

Compound isolation: Each extract (from mycelium and culture filtrate) was dissolved in

dichloromethane/methanol 4:1. The solution was filtered and the filtrate was adsorbed on diatom
(2g diatom / 1 g extract, Isolute”, International Sorbent Technology Ltd., Hengoed Mid Glam, UK)
followed by evaporation. The solid residue was loaded on a pre-packed silica gel column (4x18cm,
100 g silica gel 40-63) and eluted with a gradient of cyclohexane, ethyl acetate and methanol. The
gradient is shown in Table 4, the flow rate was 28 ml/min. Fractions volumes of 28 ml were
collected. The fractions were combined according to the peaks visible in the UV-trace. The fraction
containing the cyclic depsipeptide of the invention was further purified using reversed-phase
chromatography (Waters Sunfire RP18 10pum, 30x150 mm) using 0.01% formic acid (solvent A),
and acetonitrile containing 0.1% formic acid (solvent B) as solvents. The flow rate was 50 mL/min.
The gradient is shown in Table 5. For injection the material was dissolved in MeOH/DMSO 1:1
(concentration 200mg/mL). The collected fractions were analyzed by HPLC, fractions containing
the cyclic depsipeptide of the invention were combined and evaporated in vacuum to dryness. The
chromatography of the extract yielded in 52 mg pure (>97%) cyclic depsipeptide according to
formula (VIII) A total of 85 mg pure cyclic depsipeptide according to formula (VIII) could be

isolated from the combined extracts.



Media (Adjusted to pH 7.0 with 50nM HEPES) Table 6 M1
(pre-cul ture nedi un) Substance Concentrati on [g/L1
w@aooptse7 3 CaCl2 x 2 H2O 0.5 MS04 x 7 H2O RCRAEP2008/060689

2009/ 024527 PCT/ EP2008/ 060689 65 [D(+)-G ucose water
free 1 Cyanocobalamne 0.5 ng AntifoamB 0.2 nL
Ferrioxam ne solution 1 nL [100ng/nL] Table 7 POL1
(production medium Substange Concentrati on [g/L]
Potato protein 4 Soluble starch 3 CaC2 x 2 H2O 0.5

Other %%bg@ﬂeﬁﬁ g)gplﬂ'(%(acgordl% ﬁﬂ@ﬁﬁlﬁﬁ{\ﬁmﬂéﬁﬁve%s%@eémfomﬁﬁ? E%sgre?f concentratlon

' ndar race Elenment 1 ~Sol ution 1901 XAD16
in the cell extract. Among these other cyclic depsipeptides were those according to formula (IX)

and (X).

Table 4

Gradient used for normal phase separation

Table 5
HPLC gradient used for purification of cyclic depsipeptide according to formula (VIII)

0.0 75 25
1.0 75 25
23.0 55 45
23.1 0 100
27.0 0 100
27.1 75 25
30.0 75 25

Media (Adjusted to pH 7.0 with 50mM HEPES)

Table 6

MD1 (pre-culture medium)

Substance Concentrati
on
[g/L]
Casitone 3
CaCl>x 2 H20O 0.5
MgSO4 x 7 H,0 2




Characterization of conpounds: Physical data of

conpound of formula (MI1) FT-MS (9.4 T APEX-111):
WO-290/0245985. 5007; calc. for C49H7ONSO012+Na: 9815015(13)%08/060689

i HNVR (600 MHz) d6-DMSO 6H 0.74 (6H, d, J = 7.0 Hz),

0.85 (3H, d, J = 7.0 Hz), 0.88 (3H, d, J = 7.0 Hz),
0.89 (6H d, J = 7.0 Hz), 1.18 (3H, d, J = 6.7 Hz),
1 32 (1H, m), 1.46 (1H m,esl.57 (2H m, 1.72 (3H
, 1.81 (1H, m, 1.88 (1H, m, 1.98 (1H, m), 2.02
(3H M, 2.421(1H m, 2.73 (1H, m,
D(J')(g'ﬁgl"}sg%ﬁeﬁr%,& 71(1H m,|3.12 (1H m, 3.64 (1H,
Cyand@obal%nﬂ@e(l'" m) 45 %(1H, m, 4.58 (1H, d, J = 9.5
4.75 (2H_ | 4.93 (1H n), 5.07 (1H s), 5.40
AntlfoémHB m, 6.03 (1H 02)mLWDO 2009/ 024527
_PCT/EP2008/ 060689 656 6.74 {1 H, s), 6.79 (2H, d, J =
FerrlosamlneIze)olutl@n84 (2H 1L J = 78 Hz), 7.02 (2H d, J =
7. 10 (1| H d, J %
1 ] i)
[00n§m§L ). 7. 14(1H.t, D=7.8Hz), J7.19 (2H t, J = 7.8 Hz),
7.26(1H s), 7. 42(1H d, J=9. 8Hz), 7.89 (1 H d, J = 9.2

Hz), 8.03 (1 H d, J=7.9H), 838 (LH d J=2809
), 9.40 (1 H, s) 13C NMR (150 MHz) d6- DVSO 6c:

7.13, CH3; 17.63, CH3; 19.32, CH3; 20.90, CH3; 21.64,

CH2: 22.34, CH3; 22.34, CH3: 23.32, CH3; 24.10, CH;

POL1 gigodactionmedigmp3.  CH2; 29. 30, CH2; 30.37, CH3;  30. 86,

Table

EH—31-52 —cH2-—32 83— €CH2-— 35. 33, CH2: 38.98, CH2:

Substance1o  cHp: 48, 52 C@Pﬁef%f@.t'w CH.  50.24, CH 51.99,
CH. 54.62, CH. 55| &3, CH 60.90, CH 71.86 CH 73.70,
CH, 115.32, 2 x CH  126.21| CH, 127.50, Cq; 127.74, 2
x CH 129.42, 2 x ok ] 130.43, 2 x CH 136.72, Cq;

15623 r‘" 168- J3, uU|, 169. 18, Cq, 169. 18, Cq,
Potato prptei Cq 170.3p% cq; 171{72, Cq; 171.96, Cq;

172 T 173 Hny>| cal data of conpound of
solubfestaref, ) (1X) FT- |v5§(9 4 T APEX-111): Found: 969.5058;

CaC|c)@¢ of or CA9H70NB @g1+|\|a 969. 5056. 1H NMR (600 M-z)
DK/BOGH) 0.53 (3H, d. 6.6 Hz), 0.73 (3H, d, J

e
T

MgSOix()?EIz(BlZ), 0. 74 (321 d J £ 6.6 Hz), 0.81 (3H, d, J =
Hz), 1.08 (3H, d, J =

6.6 |—|7\ 0._86 (R = 6/6
Cyan@:OBalazr)lnel 20 (1H 02ﬁ)m 1.33 (3H, m, 1.52 (1H m,
1 64{IH—r)—3-8Pp{2H—r)—2.01 (1H n), 2.04 (2H,
HEPE|$) 2.15 (4H, m|12.25 (1 H m, 2.30 (1H, m, 2.74
(T H,—m5 312 (1H m, 3.32 (1H m,
Sta”dé&ggra%'zﬁmg’ﬁ) an nd. "2 27 (1K ny. 4. 40 (1M
Solution 1981 59 ( 1H nr) 4.61 (1H,|m, 4.94 (1H, m, 4.99

(1H

XAD 610(1H n) 6. 42(2H3%®, J=8. 8Hr), 6. 75(1H,s), 7. 04(2H, d, J
7-3

=8 8Hz ) 710t tF=73—+z), 7.15 (2H t, J = 7.3
= 7.3 Hz), 7.30 (1H, s), 7.41 (1H,

) 3(1H,d, J=8.1Hz), 8. 47(1H,d, J=4. 4Hz), 8
Physical cila@a o%cgfngoun%i of %ormu?a (VIID)

FT-MS (9.4 T APEX-III): Found: 985.5007; calc. for C4oH79NgO;,+Na: 985.5005.

'H NMR (600 MHz) de-DMSO 8y: 0.74 (6H, d, ] = 7.0 Hz), 0.85 (3H, d, ] = 7.0 Hz), 0.88 (3H, d, J
=7.0 Hz), 0.89 (6H, d, ] = 7.0 Hz), 1.18 (3H, d, ] = 6.7 Hz), 1.32 (1H, m), 1.46 (1H, m), 1.57 (2H,
m), 1.72 (3H, m), 1.81 (1H, m), 1.88 (1H, m), 1.98 (1H, m), 2.02 (2H, m), 2.11 (3H, m), 2.42 (1H,
m), 2.73 (1H, m), 2.77 (3H, s), 2.87 (1H, m), 3.12 (1H, m), 3.64 (1H, m), 4.23 (1H, m), 4.40 (1H,
m), 4.58 (1H, d, J = 9.5 Hz), 4.75 (2H, m), 4.93 (1H, m), 5.07 (1H, s), 5.40 (1H, m), 6.03 (1H, s),



(signal of proton of hydroxy group of tyrosine not
vi si bl e) Physical data of conmpound of fornmula (X)
WOT00MB24597 4 T APEX-111): Found: 955.4896; cal cPCT/BP2008/060689
CA8H68N3011+Na: 955. 4900. 1H NWR (600 MHz) d6- DVSO 7
H:). » H no assignnent of chem cal shifts (m xture of
rotaneres, assignnent of structure based on
conpari son of NVMR data (m s ng N-nehtyl group) with
NMR data of conpound (I1X). Exanple 1.3: Production of
6.74 (ﬁ%@%@@@HP& JEQr b e KXW ) = WR 1290Pd D2458 7 = 8.4 Hz), 7.10 (1H, d,
PCT/ EP2008/ 060689 67 Strai n: The ondr onyces
T=9.3d8)cUlatlls t 778 Hzwdd i Bbitat ed 8tHzom 2 48i 9. SehidHe d. frh@ 8 Ho),
ndr o) iRvent i qn
789 (e AR 0P DL HhE SIR(EL .90 PRI (1.8
partial sequence of the 16S-RNA gene. C. apicul atus
5. \as assigned to biological risk group 1 by the DSMZ
C NYIRSMO ¥P@Dds PMSOrontt. bingts1 .63, &Hgelie, CHa;12080f Gii; [2y.64, CHo;

Pol y ' ae, i,C. | ang . . . .
22,34, LB BRESR B hatg! Q0% B0 97 85 Kk 29,30, 61 39,37, Ch
30.86,QTH;BH]ISL(EHI@BZM’,)@IQOBS:ZB,ﬁ{z; 3ﬂ.9§}) OGEJ 448412, CHy;MkﬁapCH[ 5(1119, CH;

5024, 3 FOBT 0P U, K00 TR B AT T on b bioagy 2 x o

126.21h act; @27.50, CHhey . BMWAK DN 2$.92,i26k SHf 382 KEHg3@m, &gt i 4223, Cq;

| idj chani and regate to formfruitin
168.9328&; Je@g]@g‘é% Pé?%,ﬂglﬁlﬁg%%, ig}%% %013’61)7_2, vl 71.96, gq; 172.50, Cq;
173.8Ckgndr onyces robustus strain of the invention has been
deposited at the DSMZ under the accession nunber DSM
21595. Cultivation: Precultures were started by
_ipocul ation of 20 nl each (=20% froma liquid culture
Physicgk dagaef cormpeig o iyfee (Rl cul atus strain of the
invention into 1 Ox 100 m_ of nedium M 1 (ada
FT-M${% & F APBSaEDekouad: 9635835 cplf. 8pehioNs@nt Ned bsn%
'H NMR 8 MuA & Sv$o @Q«.X:So.%f(3HDfElJbﬁé.6 an), 373 e cf?!i"i XA @.]'?A (3H, d,

on a rotary shaker the cultures wth total volune o
J=0.61H2), W&} 81, dalrs b.etizad.d6r{0d. & J501.6 ey ¢ OB \3lbalg) =toogét)hb 20 (1H,

o1 860, LRI b K B L TSV, s

t ed

reacto
m), 2.23vil Hz ), | 2a30d ) HA@), 2. 763 Idedli 238 (VAL td, 3wer (@Haag 8B 2t(dHt i 3.38 (1H,

to.start .th rogucti <1 jhe e
. 4 (8008 3P e 4 PRI D IR S8 5D g 000 om
m), 5. 10h@Hain), 6.42 (RHed,HeerI$ Hag 6.76 1 1H,he MeM@Hbd g ~vias Heehbor@dl, t, J = 7.3

o, sl e P o o n Taat e el AR A G -1y 805

(1H, dof = s sdiAyent3at Hom, J438. 1 Hef, 8.47 (1H, d, ] = 4.4 Hz), 8.71 (1H, d, ] = 10.2 Hz).

(signal of proton of hydroxy group of tyrosine not visible)

Physical data of compound of formula (X)

FT-MS (9.4 T APEX-IIT): Found: 955.4896; calc. for C4sHesNgO11+Na:955.4900.

'H NMR (600 MHz) dg-DMSO [g:).[y: no assignment of chemical shifts (mixture of rotameres,
assignment of structure based on comparison of NMR data (missing N-mehtylgroup) with NMR
data of compound (IX).

Example 1.3: Production of compounds of formula (XV-XVI)



supernat ant were renoved and di scarded. The residual 7
1 containing the cells and the resin were frozen
W@@onR4get . After thawi ng, cells and resin werBChEPI9681060689

by filtration through a paper filter. The filtrate

was di scarded. The cell/resin pellet (wet weight

approximately 3 kg) was transferred into a netal

vessel and extracted two tigres with 15 1 et hyl

acetate, with 5 mnutes turaxing during the first

extraction. The m xtures of both batches were

separated through a paper filtration and the filtrates
Straing e handrpinses apicrles sepapas iselgted Femarsgd nirepls olbg&pndromyces
strain %ﬁ@vé&ﬁ%g%em%ﬁﬁggﬁ%hg%oﬁ dgey ﬁ&ul%@ﬁaﬁed"@r?‘the partial

of pure water an en evaporate
sequenga of the dp§RNPheenpet. epicplits egs awsreacdiioduadpgied risiygyoup 1 by the DSMZ
|
(DSM?rge ﬁ@%ﬁro@éﬁgg ggrg{ U o?%a%gly%l)%gg&ldg QVﬂlalOtLe"f’JngQ{E) the order
Myxocdniccdiﬂsomdmeﬂlh Babd- nwtdwhmrlaABacterfﬁlmé tieairder Morrocageaes, also called
myxobélcte]ila raree;:l gr%mn %e%at V? (raoc aII)e %'a&a r1a wﬁl? ? eorcﬁlg a(c)tg:rr%sa 1cs d]émlggusg{ng them
from nl@chthal hagyrld_tfdiey sWhmgmedhd\AudfaﬁsaIWg li)ctivosliding chelhanism and

seeresgled® R td s SE et K o TR 306 o i i ca g

40- 63) and eluted with a gradi ent of cycl ohexane,
he RS0 B R e R i RS S0 BERD erv

accessilnummer V28599, were col l ected. The fracti ons were
conmbi ned according to the peaks visible in the

UV-trace. The fraction containing the cyclic
. depsi peptides of the invention were further purified
Qﬂh&@%#hg rever sed- phase chromat ography (Waters Sunfire RP
10m 30x150 nn? using 0.01%form c acid (sol vent
Precul%efes Ve T e il St 2071 Sromerligugd %e&vr& of the

Chond@&%}ck‘se&}}zc@tusaﬁraﬁlcﬂfmh%nna—lhﬁltcf 1(RVYOO a1ef H@&ul@%m/(dﬂaﬂed after
radient is shown in . For injectio

Bode f‘rhﬁ}( 88‘?%@ Wsmhadiest sheley ﬂaﬁkﬂA@el‘lﬁ_d% ei—wm@f&atﬁmermﬂ 120 rpm on

a rotar§ Qﬁa{k@%ggulfu%%%ﬂhcwél Wrﬁ‘e ofaln@lwlél%%&nmrréf h@ JoLaghicOMag
cont ai ni ng %C 1 C 6£S| peptl es of he i nvention

togethqueyith Th wfjmrq@um MRY. Aficagoleat dnquhativadug ﬁﬂq\’&ia\@@?ﬂ ©88 reactor
(Wave;%}lgﬁeg WGO g@?ﬁt%}fa hlﬁ Loéf Iﬁé?ﬁeu X ckery h(ﬁie? %jtrwg to @%rt%‘g €

Ic depsip e accor i ng tof
produggiop.ukhe colpwk ives hl@p@tqd@ftmd@ d&gording to formula (XV)
Media Table 8 MDL (pre-culture nmedium Substance
Extrac@pmcentrati on [g/L1

For harvesting the air in the headspace of the wave bag was removed with vacuum and the bag was
hang up to allow sedimentation of the resin and the cells. After 1 hour of sedimentation 43 1 of
supernatant were removed and discarded. The residual 7 1 containing the cells and the resin were
frozen overnight. After thawing, cells and resin were gained by filtration through a paper filter. The
filtrate was discarded. The cell/resin pellet (wet weight approximately 3 kg) was transferred into a
metal vessel and extracted two times with 15 1 ethyl acetate, with 5 minutes turaxing during the first
extraction. The mixtures of both batches were separated through a paper filtration and the filtrates
then unified. After separating the organic solvent phase from the water phase the solvent phase was

washed with 2 1 of pure water and then evaporated until dry. The water phases were discarded.



Casitone 3 Cad2 x 2 H2O 0.5 MSH x 7 H20 2

D(+)-d ucose water free 1 Cyanocobalamne 0.5 ng
w01 B 0. 2 nl Ferri oxam ne sol uti on 1 nlPCT/EP2008/060689

[100ng/ m.] (Adjusted to pH 7.0 with 50nM HEPES) WO

2009/ 024527 PCT/ EP2008/ 060689 69 Table 9 M// 14

(production nedi um Substance Concentrati on [g/L]

Yeast extract 1 Cad2 x 2401 MSH4 x 7 H2O 1

Potato starch 5 HEPES 12 Potato protein 5

Comp@%(nﬂko@tl@ﬁoﬁﬁ% e‘!é@&c@ (Sg’f}(wﬁ?dlgsol\@{ ANGEIABRNRMAEMOthdnd: 1. The solution
Antifoam B O erri oxam ne solution 3 nL

was ﬁl[te_‘[gbqq]g/t]p&qlltrmmag_ 8dspebgfl an ggtony Rgjdipseraql g 6xtpaqt, '}sojp)te International
Sorbe&@élﬂl%fo%& L&ﬁ%éﬁ@oéhﬁﬂﬁﬂ%%ﬁﬁ} followed by evaporation. The solid residue was

loaded on a pre-packed silica gel column (4x18cm, 100 g silica gel 40-63) and eluted with a

gradient of cyclohexane, ethyl acetate and methanol. The gradient is shown in Table 2, the flow rate
was 28 ml/min. Fractions volumes of 28 ml were collected. The fractions were combined according
to the peaks visible in the UV-trace. The fraction containing the cyclic depsipeptides of the
invention were further purified using reversed-phase chromatography (Waters Sunfire RP18 10um,
30x150 mm) using 0.01% formic acid (solvent A), and acetonitrile containing 0.1% formic acid
(solvent B) as solvents. The flow rate was 50 mL/min. The gradient is shown in Table 1. For
injection the material was dissolved in 1.6 mL MeOH/DMSO 1:1. The collected fractions were
analyzed by HPLC, fractions containing the cyclic depsipeptides of the invention were combined
and evaporated in vacuum to dryness. The chromatography of the extract yielded in 7 mg pure
cyclic depsipeptide according to formula (XV) and 1.2 g pure cyclic depsipetide acording to
formula (XVI)

Media

Table 8

MD1 (pre-culture medium)

Substance Concentrati

on

[o/L]
Casitone 3
CaCl; x 2 H,O 0.5
MgSQ4 x 7 H,O 2
D(+)-Glucose water free 1
Cyanocobalamine 0.5 mg
Antifoam B 0.2mL
Ferrioxamine solution 1 mL
[100ng/mL]

(Adjusted to pH 7.0 with 50mM HEPES)



Physi cal data of conpound of formula (XV) FT-M5 (9.4 T
APEX-111): Found: 1014.5272; calc. for
WEIOPP3NI0L2+Na: 1014. 5276. 1H NVR (600 MHz) d6PCIVBE2063H60689

0.72 (3H, d, J = 6.6 Hz), 0.82 (3H, d, J = 6.6 Hz),

0.85 (6H, d, J =6.6 Hz), 1.01 (1H, m, 1.02 (6H, d,

J =6.6 H), 1.17 (3H, d, J = 6.6 Hz), 1.21 (1H m,

1.31 (1H, m, 1.36 (2H, me9 1.42 (1H, m, 1.49 (1H,

m, 1.54 (1H, m, 1.56 (1H, m, 1.69 (3H m, 1.79

(1H, m, 1.81 (1H m, 2.40 (1H, m, 2.48 (1H m,

2.73 (1H, m, 2.76 (3H, s), 2.87 (1H m, 2.91 (1H,
Table® ., 2.98 (1H, m, 3.10 (1H, m, 3.63 (1H m, 4.22

1H, m, 4.42 (1H, td, J = 8.1, 5.1 Hz), 4.58 (1H,

4. 75 2H, nm, 4.90 (1H, nm, 5.06 (1H, n), 5.38

M7’14R?i“ﬁd“ﬁ'i°" S49MI2H, broad), 5.96 (1H t, J = 5.5 WO

0971 024527 PCTTE 689 70 Hz), 6.06 (1H, s,
SUbStéroad) 6.78 (2H, QBH‘%{”%Q 1 H), 6.83 (2H, d, J = 7.3
Hz), 7.00 (2H d, n—81H1), 7. 10 (1 H d, J =9.5

Hz), 7.14 (1 H t = 7.3 H),
7.19(2H t,J=7. 3H [9#]46(1H d, J=9. 5Hz)

J_H d,J=9. 5Hz), 7. 97(1H d, J=8. 1Hz), 8. 37(1H, d, J=8. 8H
YeaStze)X{ra 50(1H S, broa}i Physi ,al data of conpound of

CaC|2f)pj myd)a (XVl) ESI -l}\/B: pos. pode: nfz = 1004.4 (M+Na),
Mbde: mlz = P76.5 (MH); nonoisotopic MV 977.5,

MgSCE4<9H¥|b®I9012 i H NVR1 (600 MHz] d6-DVBO 6H: 0.72 (6H, d,

] = 6.6 Hz) 0.85/(3H d_1=6.6 H), 0.87 (3H d, J
Potate=stgrah Hz), " 1. 01 (B8, d, J =|6.6 Hz), 1.17 (3H d, J =
66—tz 1+30—(tH—1)—135(2H, m, 143(1H m,

HEPE 43 (1H, n), 561¢1H, ), |1.57 (1H, n), 1.69 (1H,

479 (rH|m, 2.08 (1H, n), 2.41

(1 ZH,
Potatﬁrﬁté‘n ( M, 2.77/(3H s), 2.87 (1H m,

. 48

| T~

B,(1H, M, [3.09 (1H, m), 3.63 (1H,

D(+)- @Iu@é’sé@é’ler mee
(1H, 4.42 (1h,|td, J = 8.1, 5.1 Hz), 4.57

Cyanc(cbl:ialaﬁ’)lne4 74 o),mdg. 76 (1H, m, 4.91 (1H m,

30 (14 m 15 43 (2H, s, broad), 5.96
1H, s, broad), 6.78 (2H,

5.06 (1H s),
Antifo@fm-B t, J = 5.

1

J=

= oo™ N—™ -
. H;. ~3!

L Tz

AY Iad

Fernog;amlngququp’ )7 1‘1J

[100nc7;)9nLgHz ), 7.15(1H,t 7. 19(2H, t, J=7. 3Hz) ,
42(1 5

Lo7 (
2H—eH J = 7.3 Hz), 7.00 (2H d,
J

)
(1H,d, J=9. 5H7 (1H d,J = 9.5 Hz), 7.98 (1H,
XAD-t5 redire 8.1 Hz), 8(39 (1H, d| J = 8.8 Hz), 9.52 (1H s,

broad)—Exanple—2-'Determnation of Biological Activity

(Adjugtéatupﬂrmﬂhe conmpounds of the present invention, e.g.
i ncludi ng a conpound of formula I1-X, exhibit
phar macol ogi cal activity and are therefore useful as

CharRh2 ARG dofidbiindsE- 9- . the conpounds of the present
Invention are found to inhibit Kallikrein-7 activity

Physicaldhtd o AGbundi df YormGRMROYNds of the present invention
have 1 C50 val ues between 1 nMand 10 M as determ ned

FT—M$ ('94 T APEX—HI). Found: 1014.5272, calc. for C50H73N9012+Na.1014.5276.

'H NMR (600 MHz) de-DMSO &y:: 0.72 (3H, d, ] = 6.6 Hz), 0.82 (3H, d, J = 6.6 Hz), 0.85 (6H, d, J
=6.6 Hz), 1.01 (1H, m), 1.02 (6H, d, ] = 6.6 Hz), 1.17 (3H, d, ] = 6.6 Hz), 1.21 (1H, m), 1.31 (1H,
m), 1.36 (2H, m), 1.42 (1H, m), 1.49 (1H, m), 1.54 (1H, m), 1.56 (1H, m), 1.69 (3H, m), 1.79 (1H,
m), 1.81 (1H, m), 2.40 (1H, m), 2.48 (1H, m), 2.73 (1H, m), 2.76 (3H, s), 2.87 (1H, m), 2.91 (1H,
m), 2.98 (1H, m), 3.10 (1H, m), 3.63 (1H, m), 4.22 (1H, m), 4.42 (1H, td, J = 8.1, 5.1 Hz), 4.58 (1H,
m), 4.75 (2H, m), 4.90 (1H, m), 5.06 (1H, m), 5.38 (1H, m), 5.42 (2H, broad), 5.96 (1H, t, J=5.5



the follow ng assay: Exanple 2.1: Kallikrein-7
inhibitory activity in vitro Materials and buffers
wWab@9fL450T escence- quenched substrate PCT/EP2008/060689

Ac- 3 u- Asp( EDANS) - Lys- Pro- 11 e-Leu- Phe™Arg-Leu-d y-

Lys(DABCYL) - A u-NH2 (where A indicates the scissile

bond, identified by Ms analysis) is purchased from

Bi osyntan (Berlin, Germany)7,and kept as a 5 nmM st ock

solution in DVSO at -20C. Al other chemi cals are of

Hz), 6303 1S 6:3h 08 adlext, WO 2099:924623HPCT-EPR00B 06069, 1 Zk.1 o)

ymatic reactions are conducted in nmM sodi um

7.10 (ch tdrbfe? Sdi@s ek4 dH. pH 578 Heont & (RHnlg TQ@ Han 7.4 @H. dnlg= 9.5 Hz),
51 Yoy . ) S I t [ [
T e e ) LT o P e REd P e 2h PR PeReo
Systens Design, Merenschwand, Switzerl and). The

~conmpound solutions as well as the enzynme and the

Physw@hlﬁ@mfavp@mlg@Iqﬁfqrmnb (V@) transferred to the 384-wel |
| at es éﬁbl ack Ciniplate; cat. no. 95040020 Labsystens

ESI-M&y pos. Fpgd: amal) 1894 hEdnNa)onegaMogaim/ne| 976.96McHxmmapisotopic MW

977.5 @4%@9 " (CyBio AG Jena, Gernany). Instrunentation
neasurenents For fluorescence intensity (Fl)

'H NMR: 460 MiABnl NSO Bt 2 (Eidod, lJt=I @6 sz&c*ér(ﬂ([ JECAN, 6 Hz), 0.87 (3H, d, J

=66 R BEEA o4 08 Hebraot MAth bl ot B b0 (80! AT, mi*1.43 (1K,

m), 1. zts?(metyun@l]prsx (?Hﬁmﬁ 150Q 1 ANy, 25_9mm1,_ha)adm dzm)m)pamgipaﬁsn) 2.08 (1H,

m. 244l P B e ey o ernar RE 208 (P m. 309 (1,

m), 3. @I (gHaJn) bmzl(gnowd 4|2em1 @d, JaIg. Bgﬂfﬂi)lfdtl 8t @Hjlnghéfm d, m), 4.76 (1H,
er

m), 445 Hr 6 Orﬁ<nﬁo%> 5a%9e<1}51urler£‘§3e@Hf b 8Fﬁa¢)aé&ﬁ|<1&ﬁel =55 H2), 607 (11,
s, broall) BORODIGL §5- 9 NHBAERA YR 4, AL 3aXG! 1ERY dLL €8 1) ASNaSH, d. 3

measur enent . term nat ion val ues

=9.5 t%i-‘n{lﬁah bn74H2.G50 GHI ués 7tHd2at4a(H. . bePﬁdfzﬁﬁdma(ﬂH dJ
=9.5 IfIBO’ﬂbé amner ?L%rleHi)nS §@¢1 Rl 1 =RkaiFS 52 Al s bidaal assay

vol unmes were . conpounds are dlssolved in 90
% (Vv/ V) DI\/ISO’Water and diluted in water (containing
0.05 % (wWv) CHAPS) to 3-tines the desired assay
concentration. The 11 final conmpound concentrations
Example@: D@teBminvfiod ofiRolq@icaM\cthdtyriMvite® nM 100 nM 300 nM
1 M 3 M 10 Mand 30 M For each assay, 10 |
wat er/ CHAPS ( test conpound) are added per well,
The cdnglohndsexd tlb)prés@ntlln\{a:hﬁxtre ageinslodliug & oomatintl uf fodmuin ﬁth,]sx!irbu

assa uf.f %)rﬁl ot ea ncentra nin fina
pharm TR DR b4 PgRE e L £ PTG g R g faStinds of the
presen€ DRERIdH ARt fodiiso Gehlitet Kalllaein-7 activity and HNE activity.
Compounds of the present invention have ICsy values between 1 nM and 10 uM as determined in

the following assay:
Example 2.1: Kallikrein-7 inhibitory activity in vitro

Materials and buffers

The fluorescence-quenched substrate Ac-Glu-Asp(EDANS)-Lys-Pro-Ile-Leu-Phe*Arg-Leu-Gly-
Lys(DABCYL)-Glu-NH, (where * indicates the scissile bond, identified by MS analysis) is
purchased from Biosyntan (Berlin, Germany) and kept as a 5 mM stock solution in DMSO

at -20°C. All other chemicals are of analytical grade.



by the Bradford nethod). After 1 hour of incubation at

roomtenperature, the reaction is started by addition
W@2002024525ubst rat e sol uti on (substrate di ssol vRGI/EP2008/060689

1.5x assay buffer, final concentration was 2 M. The

effect of the conpound on the enzymatic activity is

obtai ned fromthe |linear progress curves and

determined fromtwo readings, the first one taken

directly after the addition of substrate and the

Enzynf86 R AR redbh@icted i SM Jafind GaBte Badibtay pi3 5EaloAMRIELG0 mM
romthe Pléot of percentage of inhibition vs.
Vi

f
NaCl 4nd;.05i % 6%/ V¢ 6HAERt r at i on usi ng non-1i near regression
0 TR A A g 5 e
Merengiehmang Sptifzerdand). he ompegind kditionk pewel7asthe ¢nzy@send/ b substrate

o GEPTEER L9 s BP0, AR s
Finlandepsihgep bf d€yBia¥el p tHchegnelpimeetoniCyBngA Golend, grermbmy).( | 1)

fornmul a (I Enzyne ,|C50 MIC50 M hKal li krein7 0.001
Ins““ﬁ‘f%%ﬂm fﬁ’aﬁ %ele?fr ec?ltsl ¢ human hKal li krei n7

For flidepsinpeiptdnsiey ([F@Ubdaspbmees a0 5@ HvbMutioamadar dT BOANpMaennedorf,
L G TE N A T MTNCHN
bandwidi)aull @ 590 OmQB5 Hm BRGIwilay bankipast Kt fOAMdrddOhce ExaitvidnanX
emissigt:l %‘@8&%20n, r]::s%regtlljvle y. ”)F(Io gnc%asgesthg éigrg)aél‘r:bacfkgrroglﬁlcll %ti%(,l alnlappr'oprlate dichroic
mirror is employed. The optical filters and the dichroic mirror are purchased from TECAN. The
fluorophores in each well are excited by three flashes per measurement.

Determination of ICsg values

For the determination of ICs values the assay is performed at room temperature in 384-well plates.
All final assay volumes were 30 pl. Test compounds are dissolved in 90 % (v/v) DMSO/water and
diluted in water (containing 0.05 % (w/v) CHAPS) to 3-times the desired assay concentration. The
11 final compound concentrations are: 0.3 nM, 1 nM, 3 nM, 10 nM, 30 nM, 100 nM, 300 nM, 1
uM, 3 uM, 10 uM and 30 uM. For each assay, 10 ul water/CHAPS (+ test compound) are added per
well, followed by 10 ul protease solution (diluted with 1.5x assay buffer). The protease
concentration in final assay solution is 0.2 nM (according to the enzyme concentrations determined
by the Bradford method). After 1 hour of incubation at room temperature, the reaction is started by
addition of 10 pl substrate solution (substrate dissolved in 1.5x assay buffer, final concentration was
2 uM). The effect of the compound on the enzymatic activity is obtained from the linear progress
curves and determined from two readings, the first one taken directly after the addition of substrate
and the second one after 1 hour. The ICsy value is calculated from the plot of percentage of
inhibition vs. inhibitor concentration using non-linear regression analysis software (XLfit, Vers. 4.0;

ID Business Solution Ltd., Guildford, Surrey, UK).

The cyclic depsipeptides inhibited hKallikrein7 with IC50 values as indicated in table 11.

Table 10



formul a
0. 055 0.

exanp

XIv 2.7 0.2
006

fornmul a XV

exanple 5 0.005 0.008
w@:2®98245exanpl e 7 0.006 0.050
exanpl e 10 0. 009 0.0035
exanpl e 12 0.006 0.0085
le 14 0.005 0.01
2009/ 024527 PCT/ EP2008/ 060689 73
0. 015 exanple 17 0.0075 0.003

exanmpl e[ 9L 0135 0. exanpl
exanpl e[ 21 0. 009 0.0025 exanpl €
exanpl e Qgﬁﬂmmﬂg 0. O@@ﬁu@ﬁﬁﬁple
exanpl e %%;0911 %9567&% franm
exanpl e O O( exanpl e 2
29 0. 025f@moB3ID) exanmpdéreuBq1l), 55

Enzyme 1C50 uM 1C50 uM

hKallikrein7 0.001 0.0004

Table 11

Cyclic human hKallikrein7

depsipeptide neutrophile IC 50 [uM]

according to clastase

formula: 1C 50 [uM]

formula IT 0.01 0.001

formula I11 0.01 0.0004

formula IV 0.07 0.005

formula V 0.06 0.006

formula I[X 0.01 0.001

formula X 0.2 0.02

formula XII 0.05 0.004

formula XIII 0.03 0.0007

formula XIV 2.7 0.2

formula XV 0.08 0.004

example 4 0.055 0.006

example 5 0.005 0.008

example 6 0.055 0.095

example 7 0.006 0.050

example 9 0.003 0.002

example 10 0.009 0.0035

example 11 0.012 0.006

example 12 0.006 0.0085

example 13 0.004 0.006

example 14 0.005 0.01

example 15 0.005 0.015

0.08 0.004 exanple 4

exanple 6 0.055

exanpl e 9 0. 003PQOI/BPD08/060689
exanple 11 0.012 0. 006
exanpl e 13 0. 004 0. 006

exanple 15 0.005 0.015 WO

exanpl e 16 0. 005

exanpl e 18 0. 0025 0. 005

e 20 0.008 0.0015

22 0.04 0.006

24 0.004 0.007

le 26 0.0045 0. 00085
48 0.03 0.0025 exanple
1.05



exanple 31 0.3 0.2 exanple 32 0.03 0.1 exanple 33

0.035 0.0045 exanple 34 0.005 0.004 exanple 35 0.003
wWQ2@98%452exanpl e 36 0. 0035 0.0085 exanpl e 37 BPCDORH08/060689

0.0045 exanple 3 8 0.0015 0.004 exanple 39 0.0035

0. 0085 exanple 40 0.0025 0.0065 exanple 41 0.001

0. 002 exanple 42 0.001 0.001 exanple 43 0.001 0.0002

exanpl e 44 0.009 0.0035 ex@mmwple 45 0.003 0.002

exanple 46 0.1 0.01 exanple 47 0.01 0.1 W

cxampfORYT 02493¢5 PCT/ EP209%1960689 714 Exanple 2.2: HNE
inhibitory activitylin vitro Matlerials and buffers
exmmﬂmhhp neQ@?Bbhil elﬁﬁﬁﬁée (cat. |no. SE563) is
@”“m%§£n§3?7p8?kﬁ§k${d?hewﬁry pomderc?gE?P¥§ Lngé Qésrgied
mmnmhyulhe $0/9p35 er) ma<0dDSSoIved in 20 mM sodi um
sl Bhen A0 g0 ot APt e, (e © VSO AN
exmmﬁdguwescg@ge-quenche@(ggpstrate
(DABCYL-Ser-G u-Val 1 Asn- Leu- Asp-|Al a- A u- Phe- EDANS
examplgyr e A | PRdi cat es t HE-09€i ssil e Hond, identified by NS
e e L And Kant (s a5 oy st ock sol ution in
@wntMBO at [0.006 C. Al 080Rer chenilcals were of
cxamn S 00 TR of bt BONPAE at oh|7. 5. cont ai ni ng. 500
exampNed , and.00405 % (w/|V)O0CHSAPS.
example 27 0.02 0.003
example 28 0.03 0.0025
example 29 0.025 0.003
example 30 4.55 1.05
example 31 0.3 0.2
example 32 0.03 0.1
example 33 0.035 0.0045
example 34 0.005 0.004
example 35 0.003 0.0085
example 36 0.0035 0.0085
example 37 0.0025 0.0045
example 38 0.0015 0.004
example 39 0.0035 0.0085
example 40 0.0025 0.0065
example 41 0.001 0.002
example 42 0.001 0.001
example 43 0.001 0.0002
example 44 0.009 0.0035
example 45 0.003 0.002
example 46 0.1 0.01
example 47 0.01 0.1




Al'l protein and peptide containing solutions are
handl ed in siliconized tubes (Life Systens Design,
woegensskivand, Switzerland). The conpound sol uPCTREB208%060689

wel | as the enzyne and the substrate solutions are
transferred to the 384-well plates (black Ciniplate;
cat. no. 95040020 Labsystens Oy, Finland) by neans of
a CyBi- Well 96-channel pipettor (CyBio AG Jena,
Germany). Instrunentation for FI measurenments For

Example Y9 ¢RGERhito?) §ODifyYn (fikd Measurenents an Utra
vol ution reader (TE N Maennedorf, Switzerland) is
used. The instrunent is equi pped with a combination of
a 350 nm (20 nm bandw dth) and a 500 nm (25 nm
bandw dt h) bandpass filter for fluorescence excitation

Materigltiandebriffess on acqui sition, respectively. To increase
t he signal : background rati o, an appropriate dichroic
mrror is enployed. The optical filters and the

Humaﬂj h&RopPhiCelNdtdsk Mat. &b GS%'@B il p&eBhstd 86M BREANProlii@s Company, Inc.
fl uorophores in each well are excited by three flashes

(EPC, Geyeniglies Hsérkehte drrpravdey qurily & et hydBssupAkgrbygsedissolved in
20 ml\/hmﬂn Et%'tﬁ'ier QRRL lp@[ £b %@t"/@?\?v)%claroll Grd fr‘é?énlé?s 865C in aliquots.

indicated i n table
PCT/ EP2008/ 060689 75 In addition the cyclic

depsi pepti des inhibited human chynotrypsin with an
The flyapsoencaryinehed subsirated DAGC YIS oG - Yt * Min-TRtveA -8 ladgiu -

it
ARGy SYCHL R SHBLAEELL U UGRLIAh s om
BachenyA® (Buldeddsf, Seitdrtied ofind kept dsravvemM wockisohiit inDWVB6an- 20 °C.

kal likrein 7 with an 1C50 of Iess than 3 nM This
AHOﬂ@yéﬁ$@“@%%@Ppéﬁﬁb@@ﬂﬁﬁﬁﬁbited hurman chynntrypsin and

man neutr hi | e I ound.
Eneymi R SGRG 0099" 010 TRG PR VBT Sthpiegngim 300 mi
NaCl, bed @0 vonavh@HAa#S Kal | i krein-7 inhibitory activity in
vivo A) Test on recovery of skin barrier disruption
All prtein pii¢pephie ¢rothiniSksodutivas aic danddddsin sivicoraredipties leifi Swisths Design,

irless SKH1 mce with repeated
Nwmn&%“gﬁﬁﬁﬁgug%m?ﬁe skin with S-Sgane skin sanpling

di sks. The procedure was conpl eted when
The cotna)?oﬂrﬁé?oill qleor [ wells ag%éeslsgss %dﬁﬂ%ubatr SOYU%IOEIS> are Q%(iraad to the
384-weiCplatea iacKItaingHas; c&ioh® §H@00DE).absy seredOatietlyndaby efeans of a CyBi-

wetl R aibe BR RSP AT Gt MDD ani mal o wor o 11 oated

simlarly with the solvent (ethanol / propylene
Instrur%?%aé@pg?ri{l)me(asure ntsal one. TEW was measured before,

For fluorescence intensity (FT) measurements an Ultra Evolution reader (TECAN, Maennedorf,
Switzerland) is used. The instrument is equipped with a combination of a 350 nm (20 nm
bandwidth) and a 500 nm (25 nm bandwidth) bandpass filter for fluorescence excitation and
emission acquisition, respectively. To increase the signal:background ratio, an appropriate dichroic
mirror is employed. The optical filters and the dichroic mirror are purchased from TECAN. The

fluorophores in each well are excited by three flashes per measurement.

The cyclic depsipeptides inhibited human neutrophile elastase with IC50 values as indicated in table
11.



after, and at 3 hrs after barrier disruption. In each
animal, the percentage recovery was cal cul ated wusing
wae b@obtseul a: (1- [TEW at 3 hrs - base |ine PCI/EP2008/060689

TEW]/[TEW imredi ately after stripping - base line
TEW]) x 100% Results: A single application of the
test conmpound (the Cyclic depsipeptide according to
formula Il) accelerated baryier repair by 57%
conpared to repair in mce treated with the sol vent
alone (p < 0.05), Table 12. Table 12 Animals %
Recovery in barrier disruption Mean (SD val uegg, n: 4

In addigien gl cyClisedergjpantigys inhipigesk hmgnapichymetepsin gaiss ka0 pagiag from

0.001 @“%i‘ﬁ’zé%“-o (9.1) WO 2009/024527 PCT/ EP2008/ 060689 76
epsi peptide according to forrmula I1) at 10 nm Treat ed
with solvent alone 45.8 (8.0) B) Test on

mhe 0 P TR A R T B0 PRI 6] o8 v
kallikrsi@rvs Thik zadic dapsigeetighd iednadnd omrinhibite timaOkaRlikr&h 7 2%th an 1Cso of
oxazo e on. day 1.and .challenged with .10 I )
tess g a0k SIS coe aRR e bR ERE E Py e lpengieutgappite
clastas@ with@ ICSM&Bald eoEeM bed dro@arome Lve des?&ctﬂ’@l’_‘yﬂm
controls and dermatitis was eval uated fromthe

difference in auricular weight (taken as a neasure of
i nflammatory swelling) on day 9. The animals were
treated topically with 10 p | test conmpound or the

Examplg|3y Bateroinagios of kaHikpdin-drinhihdonyragtivienigevivaThe ef fi cacy
of the treatnent was cal cul ated as the percentage
inhibition of inflammatory auricular swelling relative

At Besten mwedvsryt afebinddrrigh dibruptien iwehécl e al one. Results: A

single application of the test conpound (the Cyclic
depsi pepti de according to fornmula Il) inhibited

Methoi n${imbareitratisrustioe was achidvad AGRolpy of 08ivless SKOI Indvce avithl rdpgated

suion g B0 N GNER) HF a3 5o i cppicrcd when
transepNidriml waté 160(TEWLABchA®icdBt4® mMie/érmti. MW IO vaofssdveainyi(iSDY ewameter
TM218 :(Cosilrailgréflih%%,t é)orlggn%y\sﬁ)l. .&mnlglediately after barrier disruption 30 pl the test
compound was applied at 10 mM concentration. Control animals were treated similarly with the
solvent (ethanol / propylene glycol, 3/7 (v/v)) alone. TEWL was measured before, immediately
after, and at 3 hrs after barrier disruption. In each animal, the percentage recovery was calculated
using the formula: ( 1- [TEWL at 3 hrs - base line TEWL]/[TEWL immediately after stripping —
base line TEWL]) x 100%.

Results:
A single application of the test compound (the Cyclic depsipeptide according to formula IT)
accelerated barrier repair by 57% compared to repair in mice treated with the solvent alone (p <

0.05), Table 12.

Table 12

Animals % Recovery in barrier disruption

Mean (SD values), n: 4 animals per group)

Treated with test compound (the Cyclic | 72.0 (9.1)




animal s per group Mean SE Treated with test conpound
(the Cyclic 15.3 (5.4) 46 7.5 depsipeptide according

W@ ooopoz4set a 11) at 30 MM Treated with test conPOLAEBR008/060689
(the Cyclic 17.0 (4.8) 40 6.9 depsipeptide according
to fornmula Il1) at 10 nm Treated with sol vent + al one
28.1 (4.6) - +: mxture of
di met hyl acet am de/ et hanol / aget one (1/2/2) Table 14 WO
2009/ 024527 PCT/ EP2008/ 060689 77 % | nhi bition of

depmpbﬂweam&ﬁ’é% Pl MP4ct)t On of I ntTammatory swelling
I ng concentratign of test concentration of test

10mM:orrpound compound Conppound according to 30mM 10nV

C

P o638 42 fe10—2
Treate /it SONMARAY ® 2 38 360Nl e 43 55 42 ) Test on

anti-inflanmatory activity in swine nodel of allergic
contact dermatitis (ACD) Eight days before the
elicitation of the ACD, 500 p | of 10% 2,

B)4Fdi or dntioh flaromabgnicevie; ig DMrBe modelss allargid contadd¥E@atitis (ACD)
acetone / olive oil [1/5/3, v/iv/iv]) were applied
epi cut aneously in divided volunes onto t he basis of

and onto. bo%1 écl% it)i r

Method QK P oS TRB ah b s EXRPEB AL AE Ll Pertglgne on
day 1 wdtdnalleagal widtf 1@&1&%@%&% tiinfi@ Btk af BE Alkhitc@fén GdytseThe

si ze) of the shaved dorso| at raI Eag% :
unchalgged f a%rﬁéwe AT SIS JREN Ay VP BRI B0 (he diference in
auricuhﬁ&kﬁgﬁmaken as a measure of inflammatory swelling) on day 9. The animals were treated
topically with 10 pl test compound or the solvent only 30 min after the challenge. The efficacy of
the treatment was calculated as the percentage inhibition of inflammatory auricular swelling relative
to animals treated with the vehicle alone.
Results: A single application of the test compound (the Cyclic depsipeptide according to formula II)
inhibited inflammatory swelling in ACD by 40% at 10 mM) and by 46% at 30 mM concentration (p
< 0.001 vs solvent-treated animals (Table 13/14).

Table 13

Animals A Auricular weights | % Inhibition of
Mean (SD), n: 8 inflammatory swelling
animals per group Mean + SE

Treated with test compound (the Cyclic | 15.3 (5.4) 46+ 7.5

depsipeptide according to formula IT) at

30 mM

Treated with test compound (the Cyclic | 17.0 (4.8) 40+6.9

depsipeptide according to formula IT) at

10 mM

Treated with solvent™ alone 28.1 (4.6) -

+: mixture of dimethylacetamide/ethanol/acetone (1/2/2)

Table 14



only) were applied contralaterally to 2 test sites in
each animal 0.5 and 6 hrs after the chall enge. The
W@ 2®9/03i5ees were clinically exam ned 24 hrs afPEr/EP1968/060689

chal I enge when i nflammati on peaked. The changes were
scored on a scale fromO to 4 (Tablel5), allow ng a

conbi ned maxi mal score of 12 per designated site.

Ski n reddeni ng was neasur edyrefl ectonetrically using

a* val ues. Table 15 Scoring of clinical signs of test

sites artected Ywlidhiblden oPmPEAmatofy NSMhibioR B?intﬂ)(mmatory
Erythema / Extent |Induration O absept absent absent 1

scarcely visibl pswiild spotted scar cevslipgal pable 2

Mg Targe spot teg M Ho B EET Ty 3 angga?ﬁﬂgfgftesé
confl uent pronounced hardening 4 seyvere (or [1vi
honbgenous rednessnpuohounced and el ewatosdd

di-scotor ﬂg) haf-detr Ag—Wo 2009/ 024527

CorROThERLOABIE60689 78 Results: Treatnent of test sites
affected with ACD twi ce3h a 1% sol uti on 8f ™he test
conpou

d (the Cyclic depsipeptide according to

foexamipded 1) inhibited clidical inflanmatory canges by

=20

30%ambpid 10 0- 01) [and measygsed SKim Tedness by 37% (p <
N > .

vaPa@PRtan, sbl n: 8+) (Rean., SD, h: 8+) Tréated

wi ¢exdampBbest coppound 5. B8(1.7) 8.6|(1.4) (tH Cyclic

defamBRRABT 06 according tgg formura [) Ireated W th

placebo—(solvent) 72 (19120 (2.5 —|nhibitionvs
pl acebo-treated sites 29.9 (11.7) 27.0 (2.5) +: 2
test sites_each in 4 animals Exanple 4; Derivatisatio
C©)ofeshonaptiriplagaperyaspyiivga S‘afnetmpéie%@ﬁ?fﬁic&ﬁmast deymatisip e%&))
procedure: To a solution of 20 ng of cyclic
) deps%peptide,according to fornulg %%*%»and 0. 027 nL
Eight davp Befagpitaq gligHeiant hertClarS0Bine Al B o rret tiatte/larrabaremed PNEB.
dissohfed il DMYO 7 2Btofre Lolle b [175/3 ,o\t/v/‘%ﬁrv%?e applibd dQUdrd8usly in divided
etherate were slowy added. The reaction m xturé was
volumey ¢ngaveihg basas Qo @y ang) ontg bathaggejns (100 ul / site) for sensitization. The

challenge reactions were elicited with 15 ul of DNFB (1.0%) on contralateral test sites (each 7 cm’
in size) of the shaved dorsolateral back. For treatment, the test compound and the placebo (solvent
only) were applied contralaterally to 2 test sites in each animal 0.5 and 6 hrs after the challenge. The
test sites were clinically examined 24 hrs after the challenge when inflammation peaked. The
changes were scored on a scale from 0 to 4 (Tablel5), allowing a combined maximal score of 12

per designated site. Skin reddening was measured reflectometrically using a* values.

Table 15 Scoring of clinical signs of test sites affected with ACD

Score | Erythema/Intensity Erythema / Extent Induration

0 absent absent absent

1 scarcely visible small spotted scarcely palpable

2 mild large spotted mild hardening

3 pronounced confluent pronounced hardening

4 severe (or livid | homogenous redness | pronounced and clevated
discoloring) hardening




kept at this tenperature for additional 30 m nutes,
poured into a saturated NaHCO3 sol ution, and was
weawazesed with Et OAc. The organic | ayer was dPCEHEP2E060689
sodi um sul fate and the solvent was renoved in vacuo.
Purification of the residue obtained by HPLC (XTerra
[5¢cn]; acetonitrile/ ammoni um carbonate buffer pHLO
gradi ent) provided 9.8 ng ofg a derivative of the
cyclic depsipeptide according to fornula (11) wherein
Resulth:M8eABht A& RSN FRRY Qlith LD Blife WitRET %Qs‘olutlon of the test compound
pi peridin-2-one. ESI Ms: 935. 36 gw%hn b) Two-step
(the Cyslis depnireatidemscerdisgaforawa & inhibjted lingat infleminatnsy ghapessde 30%
< 0 a
o< 0 PRI QB P TR (b 03&9?3%9%- 50 C 0.68 niL of
TableR@ron trifluoride etherate were sIomAy added. The
reaction mxture s allowed to rmup to -20 C. Then

Test sipddi tional 0.68 ni|efiichQrgp trifllyorige etherate were
slowy added the reaction mxture |kept at this
tenperature until n@weﬂpgﬁ]§ga§t|qugB{gt;gJ&§ould be

was poured |

observed (HPLC). Then the reaction mxture

Treatc W 3% st HoARdd Naiftgps, sol uti on,| xand gas ext r act ed

Et OAc. The organic 1ayer was [dried over WO
(the 20@9ﬂ®2452%p9@1mE92008/060689 79 |sodi um sul fate and

accordtggreto?&b\ﬁﬁﬂb was repoved in vacuo groviding a

of the LVC|IC depsi pepti de according to

| the, Ahp has | ted int
L P | e SN

Inh1b1tgol}4+vy§%]acébq—t?c%&e%gﬂgse E?Bgdllf’él (\Z,ngos/a d:Nere agg Inaﬁgo [rheOf

. ' ture h ogenat ed under atnospheric pressure

+.2é§ Fe%ﬁ ?mx?#ng materi al was consuned (HPLC). The
reS|due obt ai ned was purified by chronmatography (Si02;
cHex/EtOAc (1:1) + 10% MeOH) providing 684 ng of the
cyclic depsipeptide according to fornula (11) wherein

Exam@?ghﬁggy%%gg?qbgﬁ%n‘éggg %’gp%%g%ﬂge BIVeRHION: ot i sation of

a) Onedst@yibiedudePsa pR@ionde 20 ngtdieydlio\depripeptidelaRc@did@ taor@ia (11) and

0027 B T ey SRR 84! 95 CRPE " orn

trifluofdd @horge Qreﬂzcbdﬁﬂ acmédth@ rERA61 moAurE Wit MIEyIRAS waitnh fiff ﬁ)ds °c and
at r.t. for rs, For workup the reaction m xtu

kept athis tepnerAtEg f% af‘@ftlarfaé A? BYnRst mlff‘éi BiR@ setrddNah GG Sghlflon and

was cxXtla6@d RARRIGAC. TBE Yida iR layA W& dridl Wi Ao@imbBatO5GRRE Solvent was
| ayer over sodiumsulfate the solvent was renoved and

removedhid vagyos Perificabon ofi thesigug ‘betarl@’dl W HIKy GResr8die@bhy on
acetonﬁhieya?rﬁ‘ncgﬁlr? EabnslFHACHH b %Adlé’ht)]&o@lh@g'@ mg ofh ﬁ&gvan@e'sof the

a derivative clic depsipeptid

cyclc derstwnndsgorsip il 1Dy i G holhes boARBo g et amino-

plperlcﬁ/%?ygg,gﬁgy?thﬁ&a@mﬂgrﬁ pr opoxy- pi peri di n-2-one. ESI

b) Two-step procedure: To a solution of 1 g of cyclic depsipeptide according to formula (IT) in 300

mL of dichloromethane/acetonitrile (1:1) at -50 °C 0.68 mL of boron trifluoride etherate were
slowly added. The reaction mixture was allowed to warm up to -20 °C. Then additional 0.68 mL of
boron trifluoride etherate were slowly added the reaction mixture kept at this temperature until no
more starting material could be observed (HPLC). Then the reaction mixture was poured into a

saturated NaHCOj; solution, and was extracted with EtOAc. The organic layer was dried over



Simlarly, treatnent with the correspondi ng al coho
provided the follow ng conpounds: 0 ON H ONHON
W@200Bf 005~~~ , ,~ OR O HOONN HO H 2 N ECHEP2008/060689

Tabl e 17 WO 2009/ 024527 PCT/ EP2008/ 060689 80 Exanpl e

R ESI M5 [M:Na]+ 6 1l-octyl 1063.41 7

2,2,2-trifluoroethyl 1033.30 8 2-propyl 993.43 9
benzyl 1041.16 10 ethyl 978.22 11 1-butyl 1007.29
12 isobutyl 1007.35 13 2-net hoxyethyl 1009.31 14

sodiung sUMAEY 24 YIRLBKen AR rédfoved in vacuo providing a derivative of the cyclic
depsipeptide according to formula (II) wherein the Ahp has been converted into 3-amino-3,4-
dihydro-1H-pyridin-2-one. ESI MS: 933.28 [M+Na]".

The crude material was dissolved in 400 mL of 2-propanol, 115 mg of Pd/C (10%) were added and
the mixture was hydrogenated under atmospheric pressure until the starting material was consumed
(HPLC). The residue obtained was purified by chromatography (SiO,; cHex/EtOAc (1:1) + 10%
MeOH) providing 684 mg of the cyclic depsipeptide according to formula (II) wherein the Ahp has

been converted into 3-amino-piperidine-2-one.

Example 5: Derivatisation of a cyclic depsipeptide of the invention

To a solution of 75 mg (0.081 mmol) of cyclic depsipeptide according to formula (II) in § mL of 1-
PrOH 30uL of sulfuric acid were added and the reaction mixture was stirred at r.t. for 48 hours. For
workup the reaction mixture was diluted with dichloromethane and washed with sat. bicarbonate
solution. After drying of the organic layer over sodium sulfate the solvent was removed and the
residue obtained purified by chromatography on silica gel (cHex/EtOAc (1:1) + 10% MeOH).
Yield: 65 mg (83%) of a derivative of the cyclic depsipeptide according to formula (IT) wherein the
Ahp has been converted into 3-amino-6-propoxy-piperidin-2-one. ESI MS: 993.37 [M+Na]".

Similarly, treatment with the corresponding alcohol provided the following compounds:

O

@)
Z
T

ZT
g:o
||||IIII< I
O O i
7
A
Z
O

HO
Table 17



15 2-(2-hydroxyet hoxyl )ethyl 103
2- (2- met hoxyet hoxy) et hyl 1053. 33
w@e@par4sy! 989. 21 Si nul t aneously,
foll owi ng type were obtained under the sane

condi ti ons:

[ MENa] + 19 1- propyl
PCT/ EP2008/ 060689 81 20 et hyl
Derivatisation of a cyclic depsipeptide of the

1136. 3&® WO

9.31 16
17 nethyl 965.27 18
conpounds of PETEP2008/060689

O ON H ONHON O HNRLO HOON
N H RO OOHO Table 18 Exanp

le Rl, R2 ESI MS
2009/ 024527
980.21 Exanple 21:

027 mmol ) of of

formula (I1) in 2 nL
0 C. Then DI PEA and

TFAA) was added. The

S| owp3s.3@ar ned up to room

ional 4

invention A solution of 25 ng (0
Examplec|[i ¢ depsi Bepti de acEYMSi IMGNelo
of dichl oronmet hane was cooled t
¢ rifI'®6¥oaceti c aci d pnhyfFde (
7r eagRi2@rriflupoetyl € was
gl TSI € and—StTTTEU fggg 2gddi
9 benzyl 1041.16
10 ethyl 979.22
1 1-butyl 1007.29
12 isobutyl 1007.35
13 2-methoxyethyl 1009.31
14 2-hydroxyethyl 995.28
15 2-(2-hydroxyethoxyl)ethyl 1039.31
16 2-(2-methoxyethoxy)ethyl 1053.33
17 methyl 965.27
18 propargy! 989.21

Simultaneously, compounds of the following type were obtained under the same conditions:

Table 18
Example R1, R2 ESI MS [M+Na]"
19 1-propyl 1136.33




hours. For workup the reaction m xture was diluted
wi t h di chl or omet hane and washed with hydrochloric acid
W@ 9924527 bi car bonate sol ution. After dryi ng OREF/EP2008/060689

sodium sul fate the the solvent was renoved and the

resi due obtained purified by chromat ography on silica

gel (cHex/EtQAc (1:1) + 10% MeOH). Yield: 14 ng (57%

of a derivative of the cyclgic depsi peptide according

to fornmula (I1) wherein the am de in the sidechain of

20A Martpeen convertedl into aghpf[ile. ESI Ms 933.30
\—[—Mt-mlai—-l.—SJ—m—d—&H—y—e&ncaeuﬂds—e#—[the follow ng type

was obtained: OO NH ONHORN HNOO HOON

Examﬁl‘e le'bel(i}ratﬁbﬁbn d‘ﬂ@c‘]@l‘iﬂ EplifepriRarlire Bvéiﬁionl\/s [ MrNa] +
H 917. égO 23 eth 961.20 . 24 1-p % 29 25
A Soluﬁ%ﬂw g §3027 fpgd) o m)‘*fﬁ@w@w @ﬁ?rde*@/t@ Balg (g 2 mL of

dichloromethane was cooled to 0 °C. Then DIPEA and trifluoroacetic acid anhydride (TFAA) was

added. The reaction mixture was slowly warmed up to room temperature and stirred for additional 4
hours. For workup the reaction mixture was diluted with dichloromethane and washed with
hydrochloric acid and sat. bicarbonate solution. After drying over sodium sulfate the the solvent
was removed and the residue obtained purified by chromatography on silica gel (cHex/EtOAc (1:1)
+ 10% MeOH). Yield: 14 mg (57%) of a derivative of the cyclic depsipeptide according to formula
(IT) wherein the amide in the sidechain of A1 has been converted into a nitrile. ESI MS: 933.30
[M+Na]".

Similarly, compounds of the following type was obtained:

O

N O
BN N
HO
Table 19
Example R ESI MS [M+Na]”

22 H 917.30

23 ethyl 961.20

24 1-propyl 975.29

25 benzyl 1023.14




Exanpl e 26: Derivatisation of a cyclic depsipeptide of
the invention A solution of 25 ng (0.027 nmol) of a
w@yebiozsselepsi pepti de according to formula (I1)PCHER20A$/060689
of dichl oronethane (MC) was cooled to O C. Then 24 L
of DI PEA and 14 L of hexyl chloroformate was slowy
added. The reaction mxture was allowed to warmup to
rt and stirred for additiogpal 4 hours. For workup the
reaction m xture was diluted with dichl oronethane and
washed w th hydrochloric acid and sat. bicarbonate
solution, and brine. After drying over sodiumsulfate
Examplg6: Beyivasisationaef arcyahindepsipepfidernd thegyenionopt ai ned
e i ‘
A solu?g{; %zsﬁ_ﬁﬁ %ﬁhﬁq@@ggag%ﬁgw?g@ﬁ%mf %8%%/5(9% t0 af@ﬁlhﬁai((l HOPGIT of

derivative
dichlorpimettiane GYC) Wes apelod itp@st.iThen 24pt of BiHeA el Marlnefd lexyll | )

chloro%ﬁgt% iv&gls glla%gpﬂﬁ&? 'TthPéa&E&ﬁ n%%tu&GW%aﬁlogg(ﬁ{& \L@frﬁq%ftg h%g tirred for

Into the correspondi ng carboni c aci exyl “ester. &
additidvik 4 DOTO Fdidw friviNap seactimahisgoushydilugsliwith dichidonpetbaret and washed
i SR Dy SRR 5B B e O e e
solveniNwas renottdNnilti redith© dBraded NurifitdDy dBrddkd2og iRy @n Biliba gel

(cHex/-E?&L‘ce (12:8 +Ef(O%TR/{e%P§. %%fd: ]2\@ m[g Wd% o-lf a £r7iva{ti§fg gy t‘ilg lcyc:l'lcc) %eSps:lgp%ptide
according to formula (II) wherein the phenol moiety of A6 has been transformed into the

corresponding carbonic acid hexyl ester. ESIMS: 1079.41 [M+Na] .

Analogously, using a compound described in Example 4 as starting material the following

compounds were obtained:

@)
@)
(o)
h
Table 20
Example R ESI MS [M+Na]”

27 isobutyl 1035.38
28 2-methoxyethyl 1037.36




28 2-net hoxyet hyl 1037.36 WO 2009/ 024527

PCT/ EP2008/ 060689 83 29 ethyl 1007.35 30 1347.63 31
WQA2000345271091. 42 Exanpl e 32: Derivatisati on OPCHEP2008/060689

cyclic depsipeptide of the invention To a m xture of

200 mg (0.21 mmol ) of cyclic depsipeptide according

Exanple 5, 57.5 ng (0.41 mol) of K2CO8 in 2 ni of

dry acetone 60.5 nmg (0.31 ngpol ) of

(E) - 3- phenyl - 2- propenyl brom de was added and treated

20i th Ukkyiasound overni ght (t[empenrgi7wse rajses to about

I:O C) Fcr YV ayd kup t+tho ronet vt irn WaS dl | ut ed

LAY

Oon-—m
TC T CUC U UTt I,fg LGgI A>3 v

Wi th di chi 2 \diwashed with watef. After
dryi ng of tT @1 | ayer| over sodium sulfate the
sol vent was repoved and the residue obtained purified

%&W@W% NH4 OAc
Huf f ef 109 -*95% . Yield: 100 np (19%'%2 of & derivative

of cyclic depsipeptide according Exanple 5 featuring

- 3- phenyl - 2-propen-1-yl)-L- tyrosjne in A6. ESI
Example 30 b3 ROSENN G SRR BN tnd PSR | o oycl i 6
To a nfiepsi g¥epd ndes.2 Beeidifgelicxidpieptide RtordingiBxBmplos, 57.5 mg (0.41
mmol)?q%%éﬁ%@ r%bo%ldrl;yéc%torllecan )Pjar%e@?éﬁ{)%%vohdqe{l(é)t—]?ge—p]%%lyi;izo—g . IN'I bromide

was adde®and treated with ultrasound overnight (temperature raises to about 50 °C). For workup

the reaction mixture was diluted with dichloromethane and washed with water. After drying of the
organic layer over sodium sulfate the solvent was removed and the residue obtained purified by
HPLC (15 cm Zorbax; acetonitrile/aqu. NH4OAc buffer: 20—95%). Yield: 100 mg (45%) of a
derivative of cyclic depsipeptide according Example 5 featuring O-((E)-3-phenyl-2-propen-1-yl)-L-
tyrosine in A6. ESI MS: 1109.37 [M+Na]".

Analogously, treatment of cyclic depsipeptides according Example 4 or 5 with the appropriate

alkylating agent provide the following compounds:

O

Table 21



O NH2 O Table 21 WO 2009/ 024527 PCT/ EP2008/ 060689 84
Exanple RL R2 ESI M5 [ MPFNa]+ 33 H

W@ 2anusy car bonyl met hyl 1049. 33 34 propoxy PCT/EP2008/060689
t - but hoxycar bonyl net hyl 1107.33 35 propoxy
1-(E)-pent-2-enyl 1061.36 36 propoxy
1-(E)-4,4,4-trifluoro-but-2-enyl 1101.25 37 propoxy
nmet hyl 1007.29 38 propoxy & net hyl - but-2-enyl 1061. 36
39 propoxy benzyl 1083.38 40 propoxy allyl 1033.37

Exampie PrOp®{y prjopar gyl IG3L. 25 EXanp| esi#& [M+Na]"
Derijvati satian of a cyclic depsipeptide of the

:nlnventhm To aommm@awmm@ma@mo ng (jo .Zlaﬂmml) of cyclic

cepsi e TaC oo O N0 1T Xanp e—5—46- 631 mmol )
SR ’ €
P T s [ 2RaRe éa*%gy?ﬁﬁwﬁu (0 a1 Pt Kaoos i

35 ml ofrorpry ddeEbreet4envhy (0.31  nnol )10Qif36

363- (chlmbmnptFMHE)445ﬂﬂmmEmhybnﬂk+pyrazuhesmas added

7cu|u t v | trasotnd—ovet HHW" ature
rai <9q&1&n ghrut '¥O C) For workup the reaction m xture

3Bpas [di PERO&Y iStPEtYHRER1EBY omret hane land 1%{SAed Wit h

3awat er . prédoker |deydyng of the organicl | ayess.3ever| sodi um

aoSutf F‘tﬁ'roLOIBJF _bdw|vcnt was—renoved and g sresi due

obt ained purilfied bv HPLC (15 cm Zorbax:

“aceton?@?ﬁYe/éﬁW@gWNH4OAc buf f er : ZO-Q@%§§. Yjeld: 90

ng (40. 5@@ of a derivative of cyclic depsipeptide

cC Ie 5.f tur|n
Exam%_ 2 g flal-?yﬁlﬂfr B‘IPC%‘“% of fhe IRysntion; vy osine in
Toa nﬁﬁureE)%bomg ((1 zf)ﬁm;’o% of[c%i&@l]eﬂslpegﬁ@dmh&dﬂﬁ *Exémlb 300I$ ng,(0.31
t r eat. ment oflgé% ic de S|pe tide o

mmol)pf 5@4%1@ bqqque o B8 Hb k 9mOh oA KRGO {]n|2§/ mIMOf fry acetone 44 mg (0.31

mmol)?Uf Gobhiefoaixety Vil 5- dﬂneﬁryﬂ'l Wble% chfe@%ﬁ’dl BedddOVikifQ&aBund
npound featurlng tss di neth
putp

Overmsl}tr(@mwm%ﬂla)wetp G} Bas W@rkumthAeseaCEa miygire yesdlvag with
dlCthEOI}ﬁléhﬁ]lél- and%ﬁm \%ﬂf"%a‘[ep%rfﬂey @ﬁ/ n%%'f e r(‘)rg,pottnc%)%y Gler Sodium sulfate the

depsi peptide of the invention
solvent was removed and the residue obtained purified by HPLC (15 cm Zorbax; acetonitrile/aqu.

NH4OAc buffer: 20—95%). Yield: 90 mg (40.5%) of a derivative of cyclic depsipeptide according
Example 5 featuring O-(1,5-dimethyl-1H-pyrazol-3-yl)methyl-L-tyrosine in A6. ESI MS: 1101.39
[M+Na]".

Example 43:

Analogously, treatment of cyclic depsipeptide of cyclic depsipeptide according to formula (IT) with
3-(chloromethyl)-1,5-dimethyl-1H-pyrazole provides a compound featuring O-(1,5-dimethyl-1H-
pyrazol-3-yl)methyl-L-tyrosine in A6. ESI MS: 1059.19 [M+Na]".

Example 44: Derivatisation of a cyclic depsipeptide of the invention



WD 2009/ 024527 PCT/ EP2008/ 060689 85
NHON HII' N NOO HO- ON- N E:L; E;NPOﬁO ©
wazeomEas2r| H O O To a solution of 17 ng (0. RABBEP2008/060689
mml ) of cyclic depsipeptide according Exanple 33 in 2
mL of dichloronethane 845 L of trifluoroacetic acid
was added and stirred at rot. for 4 hours. The
reacti on m xture was dilutgé with toluene and the
iglygg; mgs removed in vacuo providing 22.5 ng of the
onding ¢ acid. 20 [
gcidz 6.21 A o nﬁbl) Ofng of the aforenentioned
-am no- 3, 6-di oxaqct angl ¢ id ter© butylester, an
15.8 my (0. 041 Mmoo di ssol ved in 2 nLdof
dry DMF and 11 L of |Dl EPA agded apd stirred at

r.t. overnight . Ogor Mdrkup, the regctio '
dif uted with©® P e vas

H
N
H N )

I

To a solution of 17 mg (0.0165 mmol) of cyclic depsipeptide according Example 33 in 2 mL of
dichloromethane 845 pL of trifluoroacetic acid was added and stirred at r.t. for 4 hours. The
reaction mixture was diluted with toluene and the solvent was removed in vacuo providing 22.5 mg
of the corresponding crude acid.

20 mg of the aforementioned acid, 6.81 mg (0.031 mmol) of 8-amino-3,6-dioxaoctanoic acid tert-
butylester, and 15.8 mg (0.041 mmol) of HATU were dissolved in 2 mL of dry DMF and 11 pL of
DIEPA were added and stirred at r.t. overnight. For workup, the reaction mixture was diluted with
EtOAc and washed with sat. NaHSO, and NaHCO; solutions and brine. After drying of the organic
layer over sodium sulfate the solvent was removed and the residue obtained purified by HPLC (15

cm Zorbax; acetonitrile/aqu. NHsOAc buffer: 20—95%). Yield: 7 mg (29%) of the title compound.
ESIMS: 1194.32 [M+Na]".

8-Amino-3.6-dioxaoctanoic acid tert-butylester

100 mg (0.226 mmol) of 8-(9-Fluorcnylmethoxycarbonylamino)—3,6-dioxaoctanoic acid tert-
butylester in 1 mL of dry DMF were treated with piperidine (89.5 uL; 0.862 mmol) at r.t. for 3
hours. The solvent was evaporated and the residue purified purified by chromatography on silica gel

with a gradient cHex—EtOAc—EtOAc/MeOH(1:1) + 3% MeOH. Yield: 12 mg (24%) of the title
compound. ESI MS: 220.08 [M+H]".



Et OAc and washed with sat. NaHSO4 and NaHCO3 sol utions

and brine. After drying of the organic |ayer over
waowoeaseul fate the sol vent was renoved and t heCT/EB1008/¢50689

obtai ned purified by HPLC (15 cm Zor bax;

acetonitrile/aqu. NH4OAc buffer: 20-95% . Yield: 7 ny

(299 of the title compoungg ESI Ms: 1194.32 [ MkNa] +.

8 Ami no-3 6-di oxaoctanoic acid tert-butylester 100 ng

(0.226 mol -
8-(9-Flugrey 0 a0i¢acid rtb-u leStr oct anoi ¢

A solun&%fq sb%g (0. ig@trﬁxhegtoea (9JF1lilormylméthdmcaxfabﬁylmm)Bceeame@bctanolc
peri di ne ; 0.862

acid, 54chmgr(% D meols sbbesienagsd é@aaoﬁfa%se%?#h%h i TP for 3 days.

L] { BiHaRe Sid Wedhe@@lith sat.
For wor th gaagt}é;l o'llIt o%%&lﬁ%ﬁ% C’B%tn%cl }\/E Cf—l Ha w8 _elz_ 3 OIA) sa
bicarborly®@ollutih €A fler dlimg@vérébé@ﬁlrmfulﬁatwht palyent wedrApRRYd angethe residue

w5625y iy 000 P52 T LRSS n 145 m

(84.4% ﬁoﬁ%é’ei@@é‘&%&he BT MSt 454t quiyNgst er A sol ution of 150
ng (0.389 mol
8- (9- FIuorenylnethoxycarbonylan1no) 3, 6- di oxaoct anoi c

Examplgggggg}slﬁgtgﬁoﬁ o Z% ehs?%ﬁ’l%’% 6’1{ R fvedfign 4. 3 L of

Was stirre for 3 days. For

wor kup the reaction sol utho ‘MBS di | ut Wi th
di chl or onet hane and washed Wit h%at. ('bi car bonat e
solution. After drying over{ sodi fate ®he sol vent

was renoved and the residue
chr omat ography on silica ge
gradi ent providing 145 nf
conpound. ESI MB: 464927
Deri vati satign ofNa cyglic,
i nvention~0O N 0 N ‘0

£

H,N

To a mixture of 101 mg (0.1 mmol) of a compound of Example 41 and 40 mg Cul in 11 m] of
toluene/DMF (10:1) 50 L of DIEPA and 1 mL of a 1M solution of 1-azido-2-[2-(2-azido-ethoxy)-
ethoxy]-ethane was added and stirred at 45 °C for 6 hours. Then the reaction mixture was washed
with a sat. NaH,POy, solution, dried over sodium sulfate, and the solvent was evaporated. The
residue obtained was purified by chromatography (SiO»; cHex/EtOAc (1:1) + 20% MeOH)
providing 14 mg (11.7%) of the title compound. ESIMS: 1231.34 [M+Na]".

Example 46: Derivatisation of a cyclic depsipeptide of the invention



ON ON HO HNO15 NNN -ON 0 --J/ To a
m xture of 101 ng (0.1 mmol) of a conpound of Exanple

W@l 2000024520 ng Cul in 11 m of tol uene/ DMF ( 10PQ)/EBI®0$/060689
of DIEPA and 1 nL of a 1M solution of 1-
azi do- 2-[ 2- (2- azi do- et hoxy) - et hoxy] - et hane was added
and stirred at 45 C for 6 hours. Then the reaction
m xture was washed wth a gat. NaH2PO4 sol uti on,
dri ed over sodium sulfate, and the solvent was
evaporated. The residue obtajned wasopurified by
chromat ography (Si 02; cHex/Et
providing 14 ng (11.7% of the Li cpnmpgund. ESI MS:
1231. 34 [ M+Na] +. Exanpl e 46: Der Kon of a
cyclic depsipeptide of the inventjion WO 2 ﬁ0245 7
PCT/ EP2008/ 060689 A 87 HO INH N
-'-:AN- OO H-= OHHHZNO

OH

A solution of 25 mg of depsipeptide according to formula (II) in 25 mL water was stirred at room
temperature. In this solution an additional peak was observed in HPLC analysis, which forms an
equilibrium with the depsipeptide according to formula (IT). After 20 days the solution was dried
using lyophilization and the additional peak was isolated using reversed phase chromatography as
described in example 1. This provided 0.75 mg cyclic depsipeptide according to example 46,

wherein Ahp has been converted into 5-hydroxyproline.

ESI-MS: pos. mode: m/z =951.5 (M+Na), neg. Mode: m/z = 927.4 (M-H); monoisotopic MW
928.5, CagH72N3O12

'H NMR (600 MHz) de-DMSO & 0.00 (1H, m), 0.50 (3H, t, J = 7.3 Hz), 0.71 (3H, m), 0.76 (3H, t,
J=7.0Hz),0.76 3H, d, ] = 7.3 Hz), 0.85 (6H, d, ] = 6.6 Hz), 0.88 (1H, m), 1.00 (1H, m), 1.03 (3H,
d, J=6.6 Hz), 1.06 (6H, d, J = 6.6 Hz), 1.10 (1H, m), 1.16 (1H, m), 1.26 (1H, m), 1.36 (1H, m),
1.43 (1H, m), 1.51 (2H, m), 1.79 (1H, m), 1.83 (1H, m), 1.97 (1H, m), 1.99 (1H, m), 2.17 (2H, t, ] =
7.7 Hz), 2.39 (1H, m), 2.48 (1H, m), 2.67 (3H, s), 2.78 (1H, m), 3.43 (1H, m), 4.32 (1H, m), 4.33
(1H, m), 4.45 (1H, m), 4.48 (1H, m), 4.58 (1H, m), 4.61 (1H, m), 4.67 (1H, m), 5.09 (1H, m), 5.47
(1H, m), 6.66 (2H, d, J = 8.1 Hz), 6.74 (1H, s, broad), 7.03 (2H, d, ] = 8.1 Hz), 7.31 (1H, s, broad),
7.33 (1H, d, J=9.5Hz), 8.04 (1H, d, ] =9.5 Hz), 8.17 (1H, d, ] = 8.1 Hz), 8.23 (1H, d, ] = 2.9 Hz),
8.43 (1H, d, ] =9.5 Hz), 9.25 (1H, s, broad), (OH group of hydroxyproline not visible).

Example 47: Derivatisation of a cyclic depsipeptide of the invention



A solution of 25 ng of depsipeptide according to
formula (Il1) in 25 nL water was stirred at room
W@ 209peeeseure. In this solution an additional pRERERNSS/060689
observed in HPLC analysis, which fornms an equilibrium
wi th the depsipeptide according to formula (11). After
20 days the solution was dried wusing |yophilization
and the additional peak wasgg sol at ed usi ng reversed
phase chromat ography as described in exanple 1. This
provided 0.75 ng cyclic depsip e according to
exanpl e 46, wherein Ahp has beew con@erted into
5- hydr oxyprol i ne. ESI-NB pos. :
(MtNa), neg. Mode: mz = 927.4 (

(1H, ), 0.50 (3H, t, J = 7.3
J=7.0

(3H, d, J = 6.
(1H, m. 1.16 (1H

1.43 (1H, m, 1.51 (9H, 1
m, 1.97 (1H m), 19514(;?
Hz), 2.39 (1H m), 2.4

(1)H m, 3.43 (1H M (32(1H m, 4.
4.45 (1H, ), 4.48 (1H, n), 4.58 (1H, m
m, 4.67 (1H 5.09 (1H, m,

HO '
(2H, d J=28.1 Fh) 6.74 (1H, s, broad), 7. 03 (2H d,
= 8.1 Hz), 7 31 (1H, s, broad)

A solu.g\))r? gg ]%)@I(nﬁ_i)f psqaep 1d<>2acggfr§j[g;é| f%mﬂlg?ﬁ%\ 2% dn]L7 %'T\II gng}a_Tzﬁ%lrred at
50°C 8r 2bh. FbHwoskup He@a)f, thd [Qttigh adiguefw udinexy prpd! 7 Meth 50t NaOH and

was ex&rg&tgq? Wg%ﬁhgéacg%tet F]g?qrﬁmy%wa@ﬁ; %@Of e C%A?tlate and the solvent
was refeVédER20Q8/! DIROBERuc Bifdd Ras PutitiedByNE dde@Dhasdlchiombtodraphy (same

conditions as described example 1) providing 17 mg of cyclic depsipeptide according to example

47, wherein glutamine in A1 has been replaced by glutamic acid.

ESI-MS: pos. mode: m/z = 952.8 (M+Na), neg. Mode: m/z = 928.5 (M-H); monoisotopic MW
929.5, C4sH71N7O13

'H NMR (600 MHz, d-DMSO) 8::. -0.11 (3H, d, ] =6.6 Hz), 0.64 (4H, m), 0.77 (3H, d, ] = 6.6
Hz), 0.81 (3H, t, ] =7.3 Hz), 0.84 (3H, d, ] = 6.6 Hz), 0.88 (3H, d, ] = 6.6 Hz), 1.02 (6H, m), 1.05
(1H, m), 1.10 (1H, m), 1.19 (3H, d, J = 5.9 Hz), 1.24 (1H, m), 1.40 (1H, m), 1.51 (1H, m), 1.75 (1H,
m), 1.78 (SH, m), 1.85 (2H, m), 2.10 (2H, m), 2.45 (1H, m), 2.60 (1H, m), 2.67 (1H, m), 2.71 (3H,
s), 3.20 (1H, m), 4.28 (1H, m), 4.29 (1H, m), 4.44 (2H, m), 4.63 (1H, d, J =9.5 Hz), 4.69 (1H, m),
4.93 (1H, m), 5.04 (1H, m), 5.47 (1H, m), 6.24 (1H, s, broad), 6.64 (2H, d, J = 8.8), 6.99 (2H, d, ] =
8.8 Hz), 7.37 (1H, d, J = 9.5 Hz), 7.69 (1H, d, J = 9.5 Hz), 7.80 (1H, d, ] = 9.5 Hz), 8.51 (1H, d, J =
8.8 Hz), 8.57 (1H, d, J = 5.1 Hz), OH group of Tyrosine and glutamic acid not visible)



Y- OO HOONNN H HOO HO A solution of 100 ny
of depsi peptide according to formula (Il1) in 25 nL 0.5
woRMI24828 stirred at 50C for 24 h. For wor KUPCT/BR20p84060689
of the reaction mxture was adjusted to pH 7 with 5 N
NaOH and was extracted with ethyl acetate. The
organic |l ayer was dried over sodiumsulfate and the
solvent was renoved in vacgo. The residue obtained
was purified by reversed phase chromatography (sane
The pre@ACintdnP0s RS pdeRIes: i bed exanpl e 1) providing 17 ng of
cyclic depsipeptide according to exanple 47, wherein
glutamine in Al has been replaced by glutam c acid.
= VS Wodgia @ Z
LB '35‘%@561 e‘(ps?ﬁ%ﬁ)“@?rﬁ%%%g?vg p}?eggolvlf%\h/amgw%mg%ﬁ 1N7013@5{1H
NVR (600 MHz, d6-DMSO 6H.. -0.11 (3H, d, J =6.6 Hz),

0.64 (4H, m, 0.77 (3H,,d, J = 6.6, Hz), 0.81 (3H, t,
J=7.3 H), 0. 8ATIAALTAGT Ay, 0.88 (3H d, J
=66Hz) 102( H m, %05 (1Hi M, 1.10 (1H m,
1.19 ( J .9 Hz), A1.24 (1H! m), 1.40 (1H m,
1.51 ( TS TTH, TTTETSH, m), 1.85 (2H,
n, 210(2H n) 2745 (1H, m), 2.60'(1H m), 2.67

(1H, m, 2.71 (3H, s), 3.20 (1H m, 4.28 (1H m,

4.29 (1H, m), 4.44 (2H, m), 4.63 (1H, d, J = 9.5 Hz)

4wiageif the estay hond4s ©8nq tatyeanjthe @riggy gradp ofjh7 asd the hyq_rpp,(}; group of
r%?ﬂ 6. 24 (1H s, broad), 6.64 (2H, d, J = 8.8), 6.99

SW&Hzl)l ?ﬂana?(liam ael) mdershidgntly op@ndH, d, J=9. 5Hz), 7. 80( 1H, d
n% e9mnSI—|z) 8.51(1H,d,J= 8.8 Hz), 8.57 (1H, d, J =

5 “Efz OH group of Tyrosine and glutam c acid not

Vi Si bl)é)s ADCIRAO) 0RUWBR7 PCT/ EP2008/ 060689 89 The

present .invention .al so .. de ic

Geps: gt 1 HanegfemRdss BhRK vatE repiis ooyt ng « e

st r uctapriethedonfnomdriac,(1): A 4 A5 6 | X-AT-A 2 0

nor o1 L e, Sl Rl DOng e Tound, belmen, Lhe, 300y

Ay is Ahp, dehydro-AHP, proline or a derivative thereof,
Ajs is isoleucine or valine,
Ag is tyrosine or a derivative thereof

A7 is leucine, isoleucine or valine,
or a pharmaceutically acceptable salt of cyclic depsipeptide or a derivative thereof.

2. The cyclic depsipeptide, or derivative thereof, of claim 1 wherein the nitrogen atom of the

amid bond between A5 and A6 is substituted with a methyl.

3. The cyclic depsipeptide, or derivative thercof, of any of claim 1 or 2 wherein X is H or an

acyl residue.

4, The cyclic depsipeptide, or derivative thercof, of any of claim 1-3 wherein X is

CH3CH2CH(CH3)CO, (CH3)2CHCH2CO or (CH3)2CHCO

5. The cyclic depsipeptide, or derivative thercof, of any of claim 1-4 wherein Al is glutamine.



10.

I1.

12.

wherein X and Al are each independently optional, and
wherein X is any chem cal residue Al is a standard

wa@piono245eT d which is not aspartic acid, A2 i SPCT/EP2008/060689

threonine or serine, A3 is a non-basic standard am no
acid or a non-basic derivative thereof, A4 is Ahp,
dehydro- AHP, proline or a derivative thereof, A5 is

i sol euci ne or valine, A6 isytyrosine or a derivative
thereof A7 is |leucine, isoleucine or valine, or a
pharmaceutically acceptable salt of cyclic

depsi peptide or a derivative thereof 2. The cyclic. '
dEpssiypliguieptipcptige. of derivptirq therepfhefaagfof clgim E5ayherein A2 is threonine.
wherein the nitrogen atomof the amd bond between A5
and A6 is substituted with a nethyl. 3. The cyclic
dEpgiyplepdepeipeptide, odderiviativd thercethef angfof clafim hfyvhgfeicAispeucine.
or 2 wherein Xis Hor an acyl residue. 4. The cyclic
depsi peptide, or derivative thereof, of any of claim

1T18 opblér depsipoptids, or GHBEHACHEEH3 POy of GrB) P-CHORBOAGS tyrosine.
(CH3) 2CHCO. 5. The cyclic depsipeptide, or derivative

t hereof, of any of claim1-4 wherein Al is glutam ne.
VD29 0187 @B4péHTid 6T HER2G08thO606 80any 90 cleim THievieyedd Ad is the Ahp

depsi peptide, ;or derjivative thereof, of any of claim
1(-?C%V?7\t/%§§éa[nﬁm%§ PIS"¥H¥eoni ne. 7. The cyclic

depsi pepti de, or derivative thereof, of any of claim
1-6 wherein A3 is leucine, 8. The cyclic d I pept i de,
oI 1 AP DD OF dejtvativy theprof. gfrany|o Fls. 74 RREPBIh 5AG
i @gH:pcasione. 9. The cyclic depsipeptide, or
derivative thereof, of any of claim1l-8 wherein A4 is
the AHP S g8RM% i ve 3-ani no-2 piperidone. 10. The
cycli e, depsdopgpt i de, or derivative thereof, of any of
clainms 1-4 wherein X is (CH3)2CHCO Al is glutam ne,
A2 i s AHteBdinhe, A3 is |eucine,

A4 is AHP or a derivative thereof,
Ajs is isoleucine or valine,
Ag is tyrosine or a derivative thereof

A5 is isoleucine or valine.

The cyclic depsipeptide, or derivative thereof, of any of claims 1-4 wherein X is
CH;CH,CH(CH3)CO

Ay is glutamine,

A, is threonine,

Aj is leucine,

Ay, is AHP or a derivative thereof,

Ajs is isoleucine,

Ag is tyrosine or a derivative thereof

A7 is isoleucine.

The cyclic depsipeptide or derivative thereof, of any of claims 1-4 wherein X is
CH;CH,CH(CH3)CO
Ay is glutamine,

A, is threonine,



13.

14.

A4 is AHP or a derivative thereof, A5 is isoleucine
or valine, A6 is tyrosine or a derivative thereof A7

WO goopsdseuci ne or valine. 11. The cyclic depsiPEPEPIHES/060689

or derivative thereof, of any of clains 1-4 wherein X
is CH3CH2CH(CH3)CO Ai is glutam ne, A2 is threonine,
A3 is leucine, AA is AHP or a derivative thereof, A5
is isoleucine, A6 is tyrosigle or a derivative thereof
A7 is isoleucine. 12. The cyclic depsipeptide or
derlvq$1y§u&ﬂ§reof of any of clains 1-4 wherein X is
éH(CHB) Al is glutamne, A2 is threonine, W
2009/ mgéehy%ﬁ@bm@@r%m@sbere@l A3 is leucine, A
is dehydrRsAdnor a derivative thereof, A5 s
|soleu0|ne A6 s tyrosine or a derlvatlve t hereof A7
is |SGMEMUHNQGOlsdmﬁhéVQw@EQ& depsi peptide, or

derlvg%}%&&%%ﬁ eof, of any of clains 1-4 wherein X is
(CH3) is glutamne, A2 is threonine, A3
is leucine, A4 is dehydro-AHP or a derivative thereof,
The cyclic depsipeptide, or derivative thereof, of any of claims 1-4 wherein X is
(CH;3),CHCH,CO

Ay is glutamine,

A, is threonine,

Aj is leucine,

Ay is dehydro-AHP or a derivative thereof,

Ajs is isoleucine,

Ag is tyrosine or a derivative thereof

A7 is isoleucine.

A cyclic depsipeptide, or derivative thereof, having the structure of formula (I):

A A——ArA

? "4 5 g 6
X—Ar—As———O=—A

7

wherein the ester bond is found between the carboxy group of A7 and the hydroxy group of
A2,
and wherein

X is (CH3),CHCH,CO

Ay is glutamine,

A, is threonine,

Aj is leucine,

Ay is Ahp or proline, or a derivative thereof,

As is phenylalanine,

Ag is tyrosine or a derivative thereof,

A7 is valine,

or a pharmaceutically acceptable salt of cyclic depsipeptide or a derivative thereof.



15.

16.

17.

18.

19.

20.

A5 is isoleucine, A6 is tyrosine or a derivative
thereof A7 is isoleucine. 14. A cyclic depsipeptide,

w@eoodee4seat i ve t hereof, having the structure oOPCT/BPI00$/660689

(1): A3 -4 .c6 A2 a7 wherein the ester bond is found
bet ween the carboxy group of A7 and the hydroxy group
of A2, and wherein X is (CH3)2CHCH2CO A is
glutanmine, A2 is threonine, 9o A3 is leucine, A4 is Ahp
or proline, or a derivative thereof, A5 s

phenyl al anine, A6 is tyrosine or a derivative thereof,
A7 is valine, or a pharmaceutically acceptable salt of
c il avelicidepsipgnaide.iof derbiative Heeply af glym Idydicedt WO

2009/ 024521, RGTIERe08/ 060689 92 15. The cyclic

depsi pepti de, or derivative ther eof, of claim14

wher eifn is YuiaggeCH3) 2CH CH2CO Ai is glutamine, A2 is
threon NeeohBel S I €ucine, A4 is Ahp, or a derivative
t her eor]%z, A5 S phenyl al anine, A6 is tyrosine or a
deri vatiiveutihereof, A7 is valine. 16. The cyclic
depsi pept g QafiHidALLYe thereof, of claim 14
erein

As is phenylalanine,

Ag is tyrosine or a derivative thereof,

A7 18 valine.

The cyclic depsipeptide, or derivative thereof, of claim 14 wherein
X is (CH3),CH CH,CO
A is glutamine,
A, is threonine,
Aj is leucine,
Ay is proline, or a derivative thercof,
As is phenylalanine,
Ag is tyrosine or a derivative thereof,

A7 18 valine.

The cyclic depsipeptide, or derivative thereof, of claim 14 wherein the nitrogen atom of the

amid bond between A5 and A6 is substituted with a methyl.

The cyclic depsipeptide, or derivative thereof, of any of claims 1-17 wherein A1, A2, A3,
A5, A6 and A7 are L-amino acids.

The cyclic depsipeptide, or derivative thereof, of any of claims 1-18 wherein A4 is 3S,6R
Ahp.

The cyclic depsipeptide, or derivative thereof, of any of claims 1-19 for use as a

medicament.



21.

22.

23.

24.

25.

26.

Xis (CH3)2CH CH2CO Ai is glutamne, A2 is threonine,
A3 is leucine, AA is proline, or a derivative thereof,

WO0008245eENYy| al ani ne, A6 is tyrosine or a deriREI/ERM08/060689

thereof, A7 is valine. 17. The cyclic depsi pepti de,
or derivative thereof, of claim14 wherein the
nitrogen atomof the amd bond between AS and A6 is
substituted with a nethyl. ¢88. The cyclic
depsi pepti de, or derivative thereof, of any of clains
1Tﬁle7cy¥\ﬂftede§!51§_epﬁhe oﬁaerlvﬁgve th&sof, HBand %@clﬁl?ns&lr £l for A48a8Q medicament
aci ds he cycllc epsi peptide, or derivative
t feethe gratmgnt od ggnces, ichagtiGrar evargn gieek phiopthejtigatgenigp inflammatory
AHIB/OI' g?perpm?er&}%lah@ pﬂﬁgé ékgl? ﬁ’i‘ééagt%as’su&f asqé%follc}éalwpgﬁrophlc scars, acne,
t hereo clains 1- use as
nasetiie éfrml_mitls mrlz@s) pnoelagRorRdy, /r@mgﬁ@@@@%yn%rr@ r other

ré ca(?eh%lgtigg %&éfh%? B}u'r gg g%&gar%gl[ %E%:}]{lqtcfl Pﬁﬁlg Qllglerl)p gs WWas other
tcﬁﬁasseﬁmn'tﬂl epfthed:ia}rtman'e,r dysfurpapm su;‘h Iaauged\xhlm iaflargantosrhowst disease

é hh .eat nent ? in q
and J{0) 1S€as as Wel Cpancrea OI' 0 ancer artlcular ovarlﬁn cancer.
hyp erpo erative an ANAR AR eases suc

kel oi ds, hypertrophlc scars, acne, atopic dernatltls

psori asis ustu psiori.asi s Net herton' s

E5 Rl Bt ed B3 Mon Bomprit e fistt SSRGS R eh Tl RhH §F ptpor.of
n@E W albings, 1-tnspeci fied itch of the elderly as well as

ot her diseases with epithelial barrier dysfunction

such as aged skin, inflamatory bowel disease and

G albhod ofl trsfiag e,su@&t Werkdrind $ropaRga@@itbiyl sd/oPhypRfpoliferative and
cancer, .in particular ovarian cancer. 22. A

Wﬁ%g{ﬂlﬁe@%ﬂs sm &elpids dwp%ﬁﬁ}lq PGS, @}yqppq dermatitis, psoriasis,

dﬁﬁﬁl’la? gﬁgﬂlﬂf‘s ; rocedl Ne'tﬁéﬁbﬁ’y ey ldRE R othePhruriB®NerRatoSdsdudPas
hod of treating a subject sufferin

fnremq Wﬁplampmesylﬁaqh tehort thaPdarlysr el paptheredisgpgs with epithelial
pga%érh'yé:fu%'oﬁl s&'h%?@gceg%kﬁuﬁharﬁﬁla% ISU\x%?dls&chﬁ{dt(frgfﬂhé fisease, as

scars, acne, ato ermat it sSoril asi s, pus ul ar
p@ﬁb%nagngyn$ﬂgaﬁ@mcmumnh@mubhm@nyyﬁmmannmuvwmgh@nmwwnngw

PLHf siuf)jie& ad[ﬁé’r%hgc?‘a%§ eﬁgcqil%e @Rount of a cyclic depsipeptide, or derivative

thereof, of any of claims 1-20.

A process for producing the cyclic depsipeptide, or derivative thereof, of any of claims 1-19
comprising cultivation of a Chondromyces strain, a variant or a mutant thereof, in a suitable

medium, and optionally chemical derivation of the so-produced cyclic depsipeptide.

A process for producing the cyclic depsipeptide, or derivative thereof, of any of claims 1-19
comprising expressing the biosynthesis genes of a Chondromyces strain, a variant or a
mutant thereof, in a heterologous microbial host strain, and optionally chemical derivation

of the so-produced cyclic depsipeptide.

The process of claims 24 or 25 wherein the strain is Chondromyces crocatus (DSM 19329)
or Chondromyces robustus (DSM 19330).



27.

28.

29.

prurigo nodularis, unspecified itch of the elderly as
wel | as other diseases with epithelial Dbarrier

waly®broeuseT on such as aged skin, inflanmmatory bRGEEP2008/060689

di sease and Crohn's di sease, as well|l as pancreatitis,
or of cancer, in particular ovarian cancer, conprising
adm nistering to said subject a therapeutically

ef fective amount of a cycliae depsi peptide, or
derivative thereof, of any of clainms 1-20. 24. A

PAR&ERE[RLrAOANS hf‘&o&r@ﬁns%/ ?xloﬂl‘i‘cn{éetla@ bﬁﬁ@ﬁéﬁ% Heptle, or derivative
derivative thereof, of any of clains 1- conpri si ng

cihereptvakangof orimg 1cHo dencsiisfomderdhe agcersion nwabt?r M é932§ or DSM
t thereof, in a suitable nedium and optionally

chem cal derivation of the so- produced cyclic

depsi pepti de. 25. A process for producing the cyclic

d& ?géli%%%%&ﬁudeo br $EE YRS St ;{1}8& 200 by RE 1BRYed¥nofiliBhEes

expressi ng B 3’ thesi s genes

aln@u@lgilnmnmf ekirs 27 ar @btalaed\)cafra Iamesmccadmgm eimmnStﬂdre%e of ,

in a heterol ogous mcrobial host strain, and

optionally chenical derivation of the so-produced

C ptdcess depibe ]me]pﬁrdtttdm of 2@erivhliec @ifacnyekisdopfipaitide, s d@dvadve thereof,

25 ain is on nmyces crocatus (DSM
1@%‘% ?%aa ﬁWB‘FEﬁ%%%“? g??ﬂ‘?%ﬁ@y( DSM 19330). WO
2@0%6%&)5&_609@'1 EPROOY FaRGER dePdpoptide, Anddratiatteeof, according
Cho dr ces m.croorgani smproducing the cyclic
d@ﬁ ' ig%?ﬁ@’q%? derivative thereof, of any of clains
1-19, deposited under the accessiop nunber DSM 19329
or DSM 19330. 28. A cy{\ic depsipeptide, or
derivative thereof, oy ced b e isolated
Chondronmyces m croo? gan Eq aim 27 or obtained by
a process according to clarms 24-¥6. 29. A process for
the preparation of a derivative 0 ﬁicyclic
depsi pepti de, or derivative thereJN according to

| t.ernatively a) - the
q@ﬁﬁg#%EN¥ac H@%WR§%P?66 of a cyclic depsipeptide,
or derivative thereof, @ccording @©o claimlwherein A4
is O H2N NH by treat of a gpnmpound wherein A4 is

O H,N

OH NH

with an organic or inorganic acid, or a Lewis acid at a temperature between -78 °C and 150
OC.
b) - the preparation of a derivative of a cyclic depsipeptide, or derivative thereof, according

to claim lwherein A4 is

O
H,N

NH

by treatment of a compound wherein A4 is



H2ZN OH NH with an organic or inorganic acid, or a
Lewws acid at a tenperature between -78 C and 150 C
Wb 2009/024527 pr epar ati on of a derivative of a cycPCTEP2008/060689
depsi peptide, or derivative thereof, according to
claimlwherein A is O H2ZN NH by treatnent of a
conpound wherein A4 is WO 2009/ 024527
PCT/ EP2008/ 060689 95 O H28 NH wi th nol ecul ar
hydrogen or source thereof in presence of a catalyst
in a solvent at a tenperature bet@pen -50 and 100 C
c) - the preparation of\\g derivati Ve of a cyclic
depsi pepti de, or dqqiNA )} theygof, according to

claim1l wherein A 'i% 0O by treatnment of a
conpound wherein A4 is O —F2ZNQ
inorganic acid or a Lew s acid,

H with an organic or
reduci ng agent at a tenperature

Fﬂgsence of an

D en -78 C and 150
G o tion of a deriyat] f |
il aft GRPhEhRGalinBrest of AcdFulhy T al
Cle@pératuid R ERden -MWand9 00 °C;

c) - the preparation of a derivative of a cyclic depsipeptide, or derivative thereof, according

O
H,N &
NH

by treatment of a compound wherein A4 is

O
HQNH
OH NH

with an organic or inorganic acid or a Lewis acid, in presence of an reducing agent at a

to claim 1 wherein A4 is

temperature between -78 °C and 150 °C; or

d) - the preparation of a derivative of a cyclic depsipeptide, or derivative thereof, according

O
HzNﬁ
NH
_0

R

to claim lwherein A4 is

by treatment of a compound wherein A4 is



O HZN O NH R1-11 by treatnent of a conpound wherein
A4 is WD 2009/ 024527 PCT/ EP2008/ 060689 96 O H2N OH
WORIORO24522 substituted or unsubstituted al kanoPCEREP20831060689
organic or inorganic acid, or a Lewis acid, at a
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each independently optional, and wherein X is H or an
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acyl residue, AAI arl-Rel, ~-e-RiA hine, glutamc

acid or a derivatilve thedeof; "3A2 1§56t hr eoni ne or

serine, A3 is | _eucii ne, A4 is Ahp,

gr glmi h > mg?&%kgﬁnx&br ol i ne?or a AIE AP I(D At
wherein an ester bond is formed between the carboxy group of A7 and the hydroxy group of A2,
wherein X and A, are each independently optional,
and wherein
X is H or an amino group modifying moiety and may be typically selected from an aryl carbonyl
residue or from an acyl residue,
Ay is glutamine, ornithine, glutamic acid or a derivative thereof;
A, is threonine or serine,
Aj is leucine,
Ay is Ahp, 3-amino-piperidine-2-one, dehydro-AHP, Ahp-I, Ahp-II, proline, 5-hydroxy-proline or a
derivative thereof, wherein the point of fusion (with Az and Asy are at the nitrogen atom and the
carboxyl oxygen (by virtue of the replacement of a hydrogen atom by a bond) of the proline, and 5-
hydroxyproline,
wherein Ahp, 3-amino-piperidine-2-one, dehydro-AHP, Ahp-1, and Ahp-II, are as defined below,

and wherein the point of fusion (with Az and As are at the nitrogen atoms of the said compounds

(by virtue of the replacement of a hydrogen atom by a bond):



derivative thereof, wherein the point of fusion (wth
A3 and A5) are at the nitrogen atom and the carboxyl
wW@0geHstby virtue of the replacement of a hydPCLEP2008/060689
atom by a bond) of the proline, and 5- hydroxyproline,
wher ei n Ahp, 3-am no-pi peridi ne-2-one, dehydro- AHP,
Ahp-1, and Ahp-I1, are as defined below, and wherein
the point of fusion (wth AB and A5) are at the
nitrogen atons of the said conpounds (by virtue of
t he ( epl aceoent of a hydrogen atom by a bond): WO
@g%ﬁ PCT/ EP2008/ 060689 99 0 H2N
3-Zami\no-6-Yaydr oxy 3famperé-ididroxg-ppaedio-2py (AkgH NH O O
H2N H2N § > Ahp-1 = Ahp-11 X NH RO NHR X = 0 or
bond Y @' 0 H2N 3-ani no- 3, 4- di hydr o- 1H pyri di n- 2- one
(dehydro-AHP) NH O H2N 3-am no-pi peridi n-2-one NH
wherein X is 0 or a bond, and Ris an organic noiety
or is aradical as defined in claim3, A5 is

i sokeuci ng,© phenyl al ani ne or vakine, AB is tyrosine,
N Ine or a derivati vieNt 7 A7 is |eucine,
i sol i or val A, : Ahp-l

NH R o NH
R X X =0 or bond \”/
(@)
(@)
H,N
— 3-amino-3,4-dihydro-1H-pyridin-2-one (dehydro-AHP)
NH
(@)
H,N
3-amino-piperidin-2-one
NH

wherein X is O or a bond, and R is an organic moiety or is a radical as defined in claim 3,
As is isoleucine, phenylalanine or valine,

Ag is tyrosine, N-Me-tyrosine or a derivative thereof,

A7 is leucine, isoleucine or valine,

or a pharmaceutically acceptable salt thereof.

2. The depsipeptide of claim 1 wherein X is CH3CH,CH(CH3)CO, (CH3),CHCH,CO,
(CH3),CHCO, CH;3CO or Phenyl-CO.

3. The depsipeptide of claim 1 wherein the nitrogen atom of the amid bond between A5 and
A6 is substituted with a methyl and the OH group of the tyrosine is OR, wherein R is selected from
the group consisting of hydrogen, (C;.12)alkyl, (C,.12)alkenyl, (C,.12)alkynyl, halo(Ci.12)alkyl,
halo(C;.12)alkenyl, halo(C;.12)alkynyl, (Ci.12)alkoxycarbonyl, (C;.1»)alkoxy-carbonyl(C;.2)alkyl,
(Ci-12)alkylaminocarbonyl, unsubstituted or further substituted by aryl, arylalkyl, arylalkenyl or
arylalkynyl, heterocyclyl and heterocyclylalkyl.



or a pharmaceutically acceptable salt thereof 2. The
depsi peptide of claiml1l wherein X is CH3CH2CH( CH3) CO,
WO @H3P2SRICH2CO, (CH3) 2CHCO, CH3CO or Phenyl - O T/BP200$1¢60689

depsi peptide of claim1l wherein the nitrogen atom of
the am d bond between A5 and A6 is substituted with a
nmet hyl and the OH group of the tyrosine is OR wherein
Ris selected from the grqup consisting of hydrogen,
(O’ _12)al kyl, (C2_12)al kenyl, (C2_12)al kynyl,

4. % ﬁ@&MAlm 1 Wik&d @let%} alnk aBative 3 amino-piperidin-2-one,
haI o( 2) al kynyl, (Cl1_12)al koxycar bony

Ahp-1 oGiAhp-H) ‘gh%‘glj@%_ 7 a@lgy@ep@ﬂr({r@@em@my@wmtmg of of (Crn)alkyl, (Cy.1p)al-kenyl,
(Co. 12)£19{)14:‘/:1'%)a @%ﬂz)@myf' @@16}")9&8;\{)1(@ ﬁ%ﬁ)&‘(él tj'ﬂk%g}’(@i 12539]1{&9@1 12)alkyl,

te al kenyl
hydrox §i- La]akyhyhenyh@tdeqhm@lly]alkahd het er ocycl yI al kyI VO
2009/ 024527 PCT/ EP2008/ 060689 100 4. The depsi pepti de
of claim1l wherein A4 is the Ahp derivative
5. SHerdepopgpiipest adbim-12vlenan the Ay +ésidme XAk 0-H: CHOMETBICO R

Or(C]J?%WCt ed fromthe group consisting of of
al kyl, (C2-12)al -kenyl, (C2-12)al kynyl,
Ay is ghlahrﬁ(né;]g-hitﬁ’l)lﬁlakydl or a(drivdtRp aidkaxXy ( G - 12) al kyl ,
A, s ¢ G -.12) al koxy( G -12)al koxy(G -12) al kyl ,
218 (RGBS Y (C1- 12) al kyl , phenyl and phenyl (C1-6)al kyl . 5.
Asis [dieenedepsi peptide of claim1 wherein the acyl resi due X

. IS CH2CH( CH3) CO or .. CHCO, _Ai is gluta
Aus Afin i Wt g 0o o B AP RNBGp1 4 ki & Thesr
Asis ifdemRl ne, A3 is leucine, A4 is Ahp,

3-am nowl peri di ne- 2- one, proI i ne, 5-hydroxy-proline
As s tyfosige, NsMeytiiopipe of hdsrigdve theseot s i sol eucine, A6 is

A7is 1&&1&1@%%%211% 'ﬁeﬂe%fﬂ?%éoﬁ@cf% a derivative thereof, A7
i s isoleucine or valine, preferably isoleucine. 6. The

depsi peptide of any of the previous clains wherein A4

| A oRoLEne. o
6. ﬁle%?% Xe’%pgef Jéf alng gﬁ{ﬁg {ééweo‘rag g@ysﬁﬁglﬁggﬁhp, ARIL I, 3€amifb
piperldaneahﬂom; p}:ﬂhperqr dihiydroRy-predine, peefergblyydposdyp-p Beiniine pipatiidine-2-one,

r
s LSRR Ly SR Ry v
a conmpound i n accor dance to fornulae Aor B O00Q

7. %'&'Eps%épticﬁeg of Ccaaang 1, which is a compound in accordance to formulae A or B,
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wherein X and A, are as defined in claim 1, and wherein



N JAHY- O NH=ONHNH OHNR5 OR5 X AN-%0 R2 R7
0 O,A1%. RHXHNR 00O ON", AyN'Y O = N~
WQ 20902457 ~ HY --'y OR6 O R6 A B wherein X apdI/BP2083/6650689
as defined in claim11, and wherein WO 2009/ 024527
PCT/ EP2008/ 060689 101 R2 the side chain of the am no
acid threonine or serine, R3 the side chain of
| eucine, R5 is the side chapn of the am no acid
i sol eucine or valine, in particular R5 stands for
R2 thel sRRIBHG oNe amk¥ deRl thidEnifd Sl&ckitai n of tyrosine
optionally derivatized, in particular optionally
R3 thegedejohainof sdcibh i ts  hydroxyl group as defined in claim
R5is tﬁe sift/ cHath (‘J'fl?ﬁ‘e a%lngf a&«lﬂ %bf@u&ﬁe (;rhf_%lil?énﬂq&rt?cﬁlag RIS gféﬁ«?ﬂ‘ér isoleucine,
I sol eucine or valine, 1n particular R/ stands tor
R6 is the gflechginn tyrysingopsiond brdehyalizody émpasticudar pptidnplly derndtixedjos its
' ' . hwl . 8. The cyclic depsipeptide of
hydro}!:ﬂ§g§fé td% ﬁeg%ng{ gl\r}l?glo%)é clains wherein Al, A2, A3, AS, A6
R7 is thnsldAGhainaefehd angind mod Botids iso@ucifiher wyjiot,iic padepsarpeptandefor
iSOleué)fea.ny of the previous clains wherein M is 3 S, 6R
Aﬁp. 10. The cyclic depsi peptide of any of the
Y is cigreekydogn of aimtiylvast Eiininplarticslammethylt am ne, or ni t hi ne,
or a glutam ne derivative as described in any of the
exanpl es of the description, and is for exanple
8.  SHicaiyelit depsipapaidtlbBdily®f thetpidvidis cl@in algr€in A¢| A2,.63, &5, A6 and A7
such as C _12al kyl ester (e.g. glutam c acid nethyl
are L-aup@ p§idsr Sych as C6_24aryl ester (e.g. glutamc acid
phenyl or benzyl ester). 11. A pharnmaceutica
conmposition conprising a cyclic depsjpeptide of any of
9. t'He qyelindeptipertids of amy of sV ERinemVRET§iR A4 is 3S,0R Ahp.
pharmaceuti cal acceptable carrier and/or ingredient.
12. The cyclic depsi peptide of any of the previous o
10.  cTheicyglic depsipepaide et 2y b Hicdagvins claings ywierein & [igg glufegriney githine,
ora glﬁém%%fi{f'ﬂﬁfg ad BesdiiRd meﬁr&cbqﬁlef&ﬁmﬁ1E§&tth@(%s@}iﬂ?i%fl,' 8% for example
such as clarnms 13 - 15, "and the use of the
seleted from glutamic nitrile, glutamic acid ester such as C;.j»alkyl ester (e.g. glutamic acid methyl

ester) or such as Cgoqaryl ester (e.g. glutamic acid phenyl or benzyl ester).

11. A pharmaceutical composition comprising a cyclic depsipeptide of any of the previous

claims in conjunction with a pharmaceutical acceptable carrier and/or ingredient.

12. The cyclic depsipeptide of any of the previous claims for use as a medicament, in particular
for use as described in the methods for treating a patient, such as claims 13 - 15, and the use of the
said depsipeptides in the manufacture of a medicament for the treatment in a disease or disorder as

described in the said method claims.

13. A method of treating a subject suffering from inflammatory and/or hyperpoliferative and
pruritic skin diseases such as keloids, hypertrophic scars, acne, atopic dermatitis, psoriasis, pustular
psioriasis, rosacea, Netherton’s syndrome or other pruritic dermatoses such as prurigo nodularis,
unspecified itch of the elderly as well as other diseases with epithelial barrier dysfunction such as
aged skin, inflammatory bowel disease and Crohn's disease, as well as pancreatitis, or of cancer, in
particular ovarian cancer, cystic fibrosis (CF), chronic obstructive pulmonary disease (COPD),

pulmonary fibrosis, adult respiratory distress syndrome, chronic bronchitis, hereditary emphysema,



sai d depsi peptides in the manufacture of a nedi canent
for the treatnent in a disease or disorder as
waele®ene4sed in the said nethod clainms. 13. A nepdiDEP29H8/060689

treating a subject suffering frominflanmatory and/ or
hyperpoliferative and pruritic skin diseases such as
kel oi ds, hypertrophic scars, acne, atopic dermatitis,
psoriasis, pustular psiorijgsis, rosacea, Netherton's
syndrone or other pruritic dermatoses such as prurigo

rheumMORIU@FiliS IBDURSRAR! fdtiffh, b&ﬁf)hs gbatdhﬁmﬁt tb¥aidSup&k b as

ot her di seases with eplt el1al barrier dysfunction
therapeyfispllyzeffectiepemoniry of 2 ciyelfd densiaroas: op deetativh ergefeofzny of claims 1 -
10. Cohn's disease, as well as pancreatitis, or of
cancer, in particular ovarian cancer, cystic fibrosis
(CF), chronic obstructive pul nonary di sease (COPD),
pul r I
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elderl}e'cfsfvmtltals ‘m&leadmnams vath e@nh:eyral lbaﬂ:rledelpsfulmph Bubh,as @ged skin, inflammatory

i vat | th f f .14, A .
bovel S AL 33 FRG o Vel B BuBraleCbT it ' pufiifar§yaren cancer
wherei n the subject suffers fron1 kel oi ds,
pépertro hi c. scars, ~acne, ato %ernatl
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keloldﬂppe"r@@@umca@td&ﬁé aﬂ)i)iérdeiﬂléﬁtﬁq{sﬁﬁdsﬁsﬁﬁuﬁd#%ﬁoﬁﬁmspfddﬁdeao
laris, unspecified itch of the elderly as wel

Nethe%%wné@g@&g é%lewrt‘%me‘tﬁ“tlﬁéteﬁ aifchi3s prurige na(t}%afrtﬁnletsmﬁed ich of the
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Crohn's disease, as well as pancreatitis, or of
cancer, in particular ovarlan cancer. 15. A nethod of
treating a subject according to claim 14, wherein the
subj ect suffers from kel oids, hypertrophic scars,
16. as pf@thogto@ppq’;mg @lsnlugqt a¢ogrdinssto plagg il g, wiposin thiegnbject suffers from cystic
t
ﬁbros@f@ﬁi %h@gﬂlca%t}s'trﬁ gl’n%oalc d;sgg%?gP?QZ%ﬁgﬁdp&@rtﬁg?s% Q(ﬁflt respiratory
dlstressj mepenid, clednic bnjnclufls thereditaey chephyyeras rivehiatoakartdiriie iBD, psoriasis,
as)thmagllseases wth epithelial barrier dysfunction such as
aged skin. 16. A nmethod of treating a subject
accordlng to clain113 wherein the subject suffers
on1c t|c 1 brosis.( ohst uct
oA PRSERTY i blag At b ipasi R e Gt S clims 1-10
compr[sﬁ@&hﬁﬁhtﬁfn}bf ad]hshdreayces yﬂi’edlli QMAriaig br Qﬁiuthnbﬂhé)rﬁﬁm lntd Shitable
her edi t.ar ysenm, rhe matoid arthritis,
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cyclic dep3|pept|de or derivative thereof, of any of

claims 1-10 conprising cultivation of a Chondro
18, o pegepss for Rjeuciagtheryclie dpntinsntide 08 dedtive hergols of 'ctnwrf élalms 1-10

compr{¥B@ ciffessRRALORbyANRLS ¥ereh8M CAInaARh LA RN Pdriahh® a mutant
so- produced cycli c depsi pepti de
thereof, in a heterologous microbial host strain, and optlonally chemical derivation of the so-

produced cyclic depsipeptide.

19. The process of claims 17 or 18 wherein the strain is Chondromyces crocatus (DSM 19329)
or Chondromyces robustus (DSM 19330) or Chondromyces apiculatus (DSM 21595).



18. A process for producing the cyclic depsipeptide,
or derivative thereof, of any of clains 1-10
W@ 09pi245ehg expressi ng the biosynt hesi s genes PET/EP2008/060689

Chondromyces strain, a variant or a nutant thereof,

in a heterol ogous mcrobial host strain, and

optionally chem cal derivation of the so- produced

cyclic depsipeptide. 19. Theszprocess of clains 17 or

18 wherein the strain is Chondromnmyces crocatus (DSM

20.  18329htcd Whof NS FHGES MR Sloleil 330 irRBtide. or dorivat
G“°”dr§"gcgs oty usg(DsM%%l&séz%Q.§M RS b bide, o derivative

thereopofiEPE B8N0 BHG SigpostteBumlgr thapccesseinguahedASH OS2/ erdaSM 19330 or

DSM FHis6E oor gani sm producing the cyclic depsipeptide, or
derivative thereof, of any of clains 1-10, deposited
under the accessi on nunber DSM 19329 or DSM 19330 or

21 RUAE R, & REEhIE RERT, ERKL SR oy B tfiyces

microgranispooigdamh oo bbteined by 2proorss edsbaiingd chymsal hibcess
according to clains 17-18. 22. A process for the
preparation of a derivative of a cyclic depsipeptide,

22. oA paeessatthygrepdigionnf p dedados dofi axycliodophipemidd, osderivative thereof,
dpoqgr%;ei %L ernativehy %%,- the preparation of a

accordig b Glafm | avhih complizes AUCTRilEpept i de, or deri vati ve

a) - thd frepeaion ofie damiatingoftacycli@dapsipdptidbi et derivafvle therel, addditdHo claim

" K%%/ ;&4{ eat mrent of a conpound wherein A4 is O H2N OH NH
L whetgfh 4% ¥ organic or inorganic acid, or a Lewis acid at

a tenperature between -78 C and 15§ C b) - the
preparation of a derivaf\ve of asgyclic depsipeptide,

or derivative therggfy I to claim |wherein A4
is O H2N NH 2 -
NH
by treatment of a compound wherein A4 is
O
H,N
NH

OH

with an organic or inorganic acid, or a Lewis acid at a temperature between -78 °C and 150 °C;

b) - the preparation of a derivative of a cyclic depsipeptide, or derivative thereof, according to claim

Iwherein A4 is

O
H,N

NH

by treatment of a compound wherein A4 is



by treatnment of a conpound wherein A4 is WO

2009/ 024527 PCT/ EP2008/ 060689 104 O H2N NH with
woreioeoedsar hydrogen or source thereof in presePCEHER008060689

catalyst in a solvent at a tenperature between -50

and 100 C, c) - the preparation of a derivative of a

cyclic depsipeptide, or derivative thereof, according

to claim Iwherein A is O1042N NH by treatnent of a

conpound wherein A4 is O H2N OH NH with an organic or

inorganic acid or a Lews acid, in esence of an

reduci ng agent at a tenp ture b en -78 C and 150

C, or d) - the preparl_i:\ti ivative of a cyclic

depsi pepti de, or deri v&i}li ve_t hereodf, according to

claim |Iwherein M is O R by treatnment of a

conpound wherein A4 is WD 2009/ 02

PCT/ EP2008/ 060689 105 O H2N H

with molecular hydrogen or source thereof in presence of a catalyst in a solvent at a temperature

between -50 and 100 °C;

c) - the preparation of a derivative of a cyclic depsipeptide, or derivative thereof, according to claim

Iwherein A4 is

O
H,N
NH
by treatment of a compound wherein A4 is
O
H,N
NH

OH

with an organic or inorganic acid or a Lewis acid, in presence of an reducing agent at a temperature

between -78 °C and 150 °C; or

d) - the preparation of a derivative of a cyclic depsipeptide, or derivative thereof, according to claim

Iwherein A4 is

O

NH

by treatment of a compound wherein A4 is



OH NH with a substituted or unsubstituted al kanol and

an organic or inorganic acid, or a Lewis acid, at a
WO 20vpereeure between -78 C and 150 C; e) - thePCI/EP2008/060689

preparati on of compounds wherein Al is 0O H2N OH

/| (CH2)n COOR wherein n = 1,2 and A is O H2N O NH

Nl R wherein R preferentially is H alkyl, substituted

al kyl, by treatnment of a cqppound wherein Al is dn

or Asn and A4 is O H2N O NH WD 2009/ 024527

PCT/ EP2008/ 060689 106 wherein R prqgerably is H,

al kyl, substituted al kyl, stituted or

unsubsti tuted al kanoky an ic or inorganic

acid or a Lewis acid if1 a r wi thout a sol vent

at a tenperature between - 150 G, f) - the

preparati on of conpounds wher ei mﬁl 0 H2ZN OH (CH

2)n N OH

with a substituted or unsubstituted alkanol and an organic or inorganic acid, or a Lewis acid, at a

temperature between -78 °C and 150 °C;

¢) - the preparation of compounds wherein A1 is

O

H_N

2 OH

(CH,)n
COOR
wherein n= 1,2 and A4 is
O
H,N
O\ NH
R

wherein R preferentially is H, alkyl, substituted alkyl, by treatment of a compound wherein Al is
Gln or Asn and A4 is

O
H,N

NH



wherein R preferably is H OH Oalkyl, substituted
O alkyl, Oacyl, by treatnent of a conpound wherein
WQAR000H2432Th or Asn and A4 is 0O HEN F NH w t h aPCT/EP2008/060689
dehydrating agent in a solvent or without a solvent at
a tenperature between -78 C and 150 C; g) - the
preparati on of conmpounds wherein A4 is 0O H2N NH and
A6 is WO 2009/ 024527 PCT/ ER308/ 060689 107 O H2N CH
OR vvherei n R preferably is alkyl, substituted al kyl,
whereRAY prefet @M}fgp titéd hIkGR VR RA sﬂfstlﬁteg%mldﬁﬂltuted alkanol and
wherei n 4|s and A6 is T with an
an orggilig 1 IRPISHYC Aot 2 ]e?WI&PFIQAW S@Neﬁfgora@@ﬁvt 3 sqlvgntg p (eaperagie
betweé/M t7§‘@(9'tand"‘ folvent at a tenperature between -78 C and
C. 23. A cyclic depsipeptide, or a derivative
ther eof, or a pharmaceutically acceptable salt

f)'the.tﬂ%%{aﬁagifoggfwnﬂ%ﬁﬁ&s'mﬁ Aqnd essentially as described

scription a or the wor ki ng exanpl es.

H,N

7

wherein R preferably is H, OH, O-alkyl, substituted O-alkyl, O-acyl, by treatment of a compound
wherein Al is Gln or Asn and A4 is

OH
(CH,)n

H,M

IH

F

with an dehydrating agent in a solvent or without a solvent at a temperature between -78 °C and 150
OC.

g) - the preparation of compounds wherein A4 is

and A6 18



WO 2009/024527 PCT/EP2008/060689

107

H,N
OH

wherein R preferably is alkyl, substituted alkyl, acyl, alkoxycarbonyl by treatment of a compound

wherein A4 is

H,M

MH

F

and A6 is Tyr, with an alkylating agent or an acylating agent in a solvent or without a solvent at a

temperature between -78 °C and 150°C.

23. A cyclic depsipeptide, or a derivative thereof, or a pharmaceutically acceptable salt thercof,

in particular and essentially as described in the description and/or the working examples.



