1 Cyclic densipeptides Field of the Invention The present invention
relates to cyclic depsipeptides, or a derivatives thereof. Background
of the Inv&RIWBHOKEA7 i krein 7 is a Si serine protease OPCE/RAR008/060689
kallilcrein gene famly displaying a chynotrypsin like activity.
Human kallilcrein 7 (hK7, KLK7 or stratum conmeum chynotiyptic enzyne
(SCCE), Swi ssprot P49862) plays an inportant role in skin physiol ogy
(1, 2, 3). It is mainly expressed in the skin and has been reported
to play an inportant role in skin physiology. hK7 is involved in the
degradation of the intercell ul arCxtihdaisipeptdes uct ures in comified
squanous epithelia in the process of desquamati on. The desquamati on
process is well regulated and delicately bal anced with the de novo
production of corneocytcs to naintain a constant thickness of the
stratum comeum the outernost |ayer of the skin critically involved
in skln F@ﬁckﬁklﬁ%ﬂ@%ﬁon In this regard, hK7 is reported to be able
to cl omal proteins coneodesnosin and desnocollin
I (4, 5 6). The degradation of both corneodesnnsones is required for
desqua it,ha own that the
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sphi ngonyel i nase can be degraded by hK? (7). Both |lipid processing
enzynmes are co-secreted with their substrates gl ucosyl ceram des and

sphi ngonyel in and process these polar lipid precursors into their
nor e noﬁ£§BEQEM&ﬂHﬂﬂBDEﬂﬁmg. ceramni des, which are subsequently
incorporated into the extracellular |anellar nmenbranes. The | anellar
menbrane architecture is critical for a functional skin barrier.
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comeodesmosomes resulting in a miss-regulated desquamation, an enhanced degradation of lipid



Human neutrophil el astase (PINE, also know as human | eukocyte

el ast ase, HLE% bel ongs to the chynotrypsin famly of serine

prot ei nase¥O 1Y R7al ytic activity is optimal around pRETEP284sP6ase
catalytic site is conposed of three hydrogenbonded am no acid

resi dues: His57, Aspl02, and Ser195 (in chynotrypsi n nunbering),
which formthe so-called catalytic triad. The enzynme is conposed of a
singl e peptide chain of 218 am no aci & residues and four disulfide
bridges. It shows 30 to 40% sequence identity wi th other
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In one aspect the present invention relates to cyclic depsipeptides,
or derivatjves thereof, having the structure of fornmula (1): A3 A4A5
A 6 X- ATVROUR R erein the ester bond is found bet weRGT/ERI080846BDXy
group of A7 and the hydroxy group of A2, wherein X and Al are each

i ndependent |y optional, and wherein X is any chem cal residue,
wherein Al is a standard am no acid which is not aspartic acid or a
derivative of said standard amino acid wherein A2 is threonine or
serine, wherein A3 is a non-basic standard am no acid or a non-basic
der i vat i YerafpielEdris copfidered tq baa pptentiaharecidfertheirestoagrof diveaes inwolund veith
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tyrosine or a derjvative thereof and wherein A/ ucl ne, )
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i nvent i ofbdulefis, b RddiiNR 8f tﬁ@ﬁﬁ&%fas weRRs dfer dRPLGLAMH e@ﬁl‘feﬂﬁlq)'aggr'&y@function
For mul a (I'%; wherein X and Al _are as defined in the clains, and
wher ei n 1 fsdnflamypatopg eyl disgpse gud Grofw 'sdisgascapdihare i 2 neech on sseid modilatars
acid or @gd@-damilfoldPhbett i ve thereof RS is the side chain of the
amno acid isoleucine or valine R6 is is the side chain of tyrosine
or a derivative thereof R7 is the side chain of the amno acid

| euci ne, Hirtddl Rutbyhd @d’stak/s’i{)HN]ﬁ aloll@oRiak Mehah léqk&a@ b1dfased HIRY BMB%E Q&' Bhe
and whengln Ahp. can, be_substituted by dehydro- AHP, Ahp-1, Ahp-IT1,
proline
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to a gha_rami_eutte Gﬁbwpo?&plepmaéﬁl 1@dﬁ;@brygoﬁxged b aci&g&tdussf: dﬁﬁﬁj R&PoR dgnd
or a dergyv Il ve thereof. t, cyclic depsl peptldes of the Invention
X can beH IS (R AMERY VPR HEhiEnS) G fGhEe CHd e & baTe cravme &
( CH3) 2CHChip6sdd of a £ifd pepbtiERain of 218 amino acid residues and four disulfide bridges. It shows
30 to 40% sequence identity with other elastinolytic or nonelastinolytic serine proteinases. HNE
preferentially cleaves the oxidized insulin B chain with Val at the P1 position, but it also hydrolyzes

bonds with Ala, Ser, or Cys in the P1 position,

HNE is located in the azurophilic granules of polymorphonuclear leukocytes (PMNLSs), where the

HNE concentration is rather high (3 ug of enzyme/106 cells). The major physiological function is to

digest bacteria and immune complexes and to take I_Z)E;‘t in the host defense process. HNE aids in the
migration of neutrophils from blood to various tissues such as the airways in response to
chemotactic factors. HNE also takes part in wound healing, tissue repair, and in the apoptosis of
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
indirectly favours the breakdown of extracellular matrix proteins by activating 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
(alPI), responsible for protection of the lower airways from clastolytic damage, whereas the

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



In the cyclic depsipeptides of the invention Al can be gl utam ne,
glutam c acid, or a derivative thereof, e.g. a glutamc nitrite or a
gl utam c aBOLEI27 | n the cyclic depsipeptides of thePGTHERAAIGHESA2
can be threonine or a derivative thereof. In the cyclic

depsi pepti des of the invention A3 can be leucine. In the cyclic

depsi peptidcs of the invention A6 can be tyrosine. In sone

enbodi ments of the cyclic depsipepti det of the invention A4 can be
the Ahp derivative 3- am no-piperidin-2-one, Ahp-1 or Ahp-It. In sone
enbodi mePitBonsfy naghepiypiolagicaldeiesi pomuilrdesty eomphyhemp,\chtoniedsonchits, e cystif
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Treatment can be by local or systemic application such a creams, ointments and suppositorics

or by oral or sc or iv application or by inhalation, respectively.

Chondroniyces is a genus in the family Polyangiaceae, which belongs to the order Myxococcales
within the Delta-proteobacteria. Bacteria of the order Myxococcales, also called myxobacteria, are
gram-negative rod-shaped bacteria with two characteristics distinguishing them from most other
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




I n ot her enbodi nents thereof, X is (CH3)2CH CH2CO, Al is gl utam ne,
glutamc acid or a derrvatrve thereof A2 is threonine, A3 is |eucine,
A4 is pral WRIYRIZ T derivative thereof, A5 is phenyl al HETHER2008664639
tyrosine or a derivative thereof, and A7 is valine. In them
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be substituted with a met hyl . WD 2009/ 024527PCT/ EP2008/ 060689 8 I n
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elderly as well ag*oth 1di§§@5es W eprth -7al barrier dysfunction
such as aged skin, |nflannatory bowel disease and Crohn's di sease, as
wel | as pancreatitis, or of cancer, in particular ovarian cancer,
cystic f j - tive pul ) ,
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Figure 2:13C-NWR spectrum of the conpound of formula (11) (150 MHz,
d6- DVS0) Figure 3:11-1-NVR spectrum of the conpound of fornmula (VIII)
(600 MHz, DPKBER7 Fi gure 4: 13C- NWR spectrum of the cdifFGERROPsEF0689
formula (M 1I1) (150 MHz, d6-DMS0). Figure 5:1H NVR spectrum of a.
derivative of the cyclic depsipeptide according to fornula (11)
wherein the Ahp has been converted into 3-am no-piperidin-2-one
(Exanple 4). Figure 6:1H NMWR spectrum(bf a. derivative of the cyclic
depsi peptidc according to Exanple 5. (500 MHz, d6- DVSO WO

2009/ 02457thetids ghevida noBbrsisgm aidgy p aosbasidrmRtieBeetium of a.

deri vat i yeis @fe sida@ndiy 6 thCanfl SPREPENE U 0RGaHAE di N to Exanple 21. (500
MHz, d6-DNMSO) . Figure 9:1H NVR spectrum of a. derivative of the cyclic
depsi peptd ‘aés‘5%%&"&?‘?1@%’53319?8%‘?‘3@@6’?ﬂ’(eE?Gf) MHz, d6-DVB0) Figure

10: 1H NN® i BRGIde URiDbf tBo antlRd dcvBlbhiR, RbledclR oS Vit C depsi pepti de
according.to Exaqu e 32. (500 MHz, d6-DMS0) Figure 11:1H NVR spectrum
of a. def iSwahgrgdrggenona methylerupgepsi pepti de according to Exanpl e 44.
(500 Mrzand elMBM) ok B buBstihredbl-dkhyNMRABIP EER YL AT, Srolidar b Matvale Of

t he cyclt'hé:reoqepsi pepti de according to

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 X can be H or an acyl residue, for instance
CH;CH,CH(CH3)CO, (CH3);CHCH>CO or (CH3),CHCO.

In the cyclic depsipeptides of the invention Al can be glutamine, glutamic acid, or a derivative

thereof, e.g. a glutamic nitrile or a glutamic acid ester.

In the cyclic depsipeptides of the invention A2 can be threonine or a derivative thereof,

In the cyclic depsipeptides of the invention A3 can be leucine.

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
(CH1),CHCO, A, is glutamine, glutamic acid or a derivative thereof, A, is threonine, Aj; is leucine,
A4 is Ahp or a derivative thereof, As is isoleucine or valine, Ag is tyrosine or a dcrivative thereof

and A5 is isoleucine or valine.

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

CH;3;CH,CH(CH3)CO A, is glutamine, glutamic acid or a derivative thereof, A, is threonine, Aj is



Exanpl e 45. (500 MHz, d6-DMS0) Detail ed description of the invention
As described herein-above and in the clainms, the present invention
rel ates | nWOHO%RART: o cyclic depsipeptides, or a derPGEER2)MSL60689

t hereof, having the structure of formula (1): AS A" I"TA5Iit 6

X- AT- AQO 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 ndependent|y optional, and mhereln XTs any chem cal residue,

wherein Al is a standard anmino acid which i s not aspartic acid,

wher ei n 18geinesAy ABBIT hderbyptivedliores Asdierleicine A5 is yraginaere draisitye dtesmblar d
am no acid A dlfiRRzbasi ¢ derivative thereof, wherein A4 is Ahp,
dehydro- AHP, proline or a derivative thereof wherein As is

i sol euci ne or val i ne, wherein A6 is tyrosine or a derivative thereof

and whergiyet oiifer b&bdd@rH&its'Tff cydl® %Iﬁhb%tﬂg Rler¥litd ereot 1ok 1 ibRhARLE Xel V.
¥ invention, or a derivative thereof,

the cyclic degskﬁég des o

can be dep %Qﬁlnggltlfammﬁfa%\lwaw@wd PF & degpvativaitlierert, dnds (LG Aals
defi ned iegidehg, @Héﬂyﬂﬁ) ABPEr é/\h:ﬁ{/ﬁive thg%of' ﬂ? 13%0%01159@15% t9;0q1'§1@§r A Mive
aci d threonlne or swine R3 the side chain of a non-basic anino acid
or a nonhgsdfi Wddai suciPe t hereof R5 is the side chain of the anino
acid isoleucine or valine R6 is is the side chain od tyrosine or a
derivativgjthereof R7 ? t he side chain of the am no acid |eucine,

i sol euci A Hier graodimenty of eycle dopeipentige Pb@f‘éﬁata’re therged oh{Pe drertion Xeind

wher ei n (BHE)ZGHUHHH) U Bsdlinth i ing G 1 B3nid 80 F DdeAitiRive ABROE, A, MiReddine, RY QI | ne

or a derlvat e
leucme 1s dghydro AHP Ahp or a derivative thereof, As is isoleucine, Ag is tyrosine ora

derivative thereof, and A7 is isoleucine.

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

the structure of formula (I)

wherein the ester bond is found between the carboxy group of A7 and the hydroxy group of A2,
wherein X is (CH3);CHCH,CO, wherein A, is glutamine, glutamic acid or a derivative thereof,
wherein A; is threonine, wherein As is leucine, wherein Ay is Ahp or proline, or a derivative
thereof, wherein As is phenylzalanine, wherein As is tyrosine or a derivative thereof, and wherein A,
is valine.

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

In other embodiments thereof, X is (CH1)CH CH,CO, A, is glutamine, glutamic acid ora
derivative thereof A; is threonine, Aj; is leucine, Ay is proline, or a derivative thereof, As is
phenylalanine, Ag is tyrosine or a derivative thereof, and A is valine. Tn therc embodiments, the

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



The present invention also relates to a pharmaceutically acceptable
salt of such a cyclic depsipeptide or a derivative thereof. In the
cyclic dep¥O V2822 of the invention the nitrogen atorBVERZAS/04GBY
bond bet ween AS and AG 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 12 In the
cyclic depsipeptides of the invention &l can be glutanmine, glutanic
acid or a derivative thereof. In the cyclic depsipeptides of the

i nvent i off trexyeligflepdipeptideeprflerientive ierpleolceinyetionepsifre péi M oend pfgen be
i nventi onaAdoe&ls. MordoRtChBean ISR A, Cycl i ¢ depsi peptides of the
invention A6 can be tyrosine or a derivative thereof. In some

enbodi ments of the cyclic depsipeptides of the invention A4 can be
the Ahp HRmphasak hliﬂ(r@nt}%n a@méimes% m@&gedifﬂfe%b&@edesoﬁbarde leepﬁiw a%a derivam%we
enbodi nents of cyclic depsipepti or derivative F her eof

i nvent i dAcresd 3 I’E@%’??&I—‘i%@"s%celf@ the trppmmientRS cal@%t%@ulamvaﬂmcaacer or

deri vat i féetht hedu@it of MBarhBatbly28@B HYBerpAierhifvelaBUFrh A skitideSsedMIRL & @
derivative thereof, A5 is isoleucine or valine, A6 is tyrosine or a

der i vat | KpPqsnapedPDhif$Famkacns 2{opis | deimetitie PY9F2siSa PYSHEAT PPasiagh, frspcea,

enmbodi mexdiserteh’s 6yatdnte o omsd ;ﬂ@mtcl ddEnatdks s ds\patrigy Rodult@ik 8Mkpecifibd AR the
i nvention i.s gl utam ne, Iutanlc acid or a

derivati %ﬁf Aerebys of b otes gﬁ%ﬁf{s W'ggmﬂﬁeal bﬂﬁle’i dysfuagfiop ﬁléch apgeefl skippflagymatpry

deri va]E i Bosvel i eahd Cfb’fan1s$hsbﬁ@|a§%1l1 ﬁlﬁ)&ntﬁ&ht@ of ¥ @den) €n [(Shhwﬁlaﬂ@iah%ﬁﬂéahé’e@
t hereo

sol euci ne. et 0 inments of cyc
dops: peprirtrs Gk Fat oo Batorsy dpsme DL Grpsey broct adu
CH3CH2 Cl-ie@rrdst))@calsmeés s Edr@he) CROHiO BrongHitis] BRddaRCnghy@Ema rkb@mbiitar s, IBD,
t her eof hreoninc, A3 is leucine, A4 is dehydro-AHP or a
derlvatﬂ§% ?ﬁé? B¥- A5 is isoleucine, A6 is tyrosine or a derivative
thereof, and A7 is isoleucine. In further enbodi nents of cyclic

R S (AT A A R

t her eof ,anAdenatitchtieanf, AL mABcangenl féuthe neatmdid of 1ﬁﬂdﬁh@td§;@nm}vp¢rpcﬂlferatwe

I d
Cher oot MR RS SRLaaRs sl R RS S6e e Yhe BsbouT boosass

pustular psoriasis, 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.

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,

In yet another embodiment the present invention relates to the use of the above-described
depsipeptides, and derivatives thereof, as a medicament for 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.



13 A3A. 4 X- AT- A20A7 wherein the ester bond is found between the
carboxy group of A7 and the hydroxy group of A2, wherein X is

( CH3) 2CHCHY@3 %4343 28i n Al is gl utanine, glutam c aci d CTAERIIS0GHES ve
t hereof, wherein A2 is threonine, wherein A3 is |eucine, wherein A4
is Alip or proline, or a derivative thereof, wherein A5 is
phenyl al ani ne, wherein A6 is tyrosine or a derivative t hereof, and
wherein A7 is valinc. In particular ernbodi nents thereof, X is
(CH3)2CH CH2CO, Al is glutam ne, glutamc acid or a derivative

t her eof , TMIq*sﬂﬂw@@maﬁ@EHCA@p@<§e<|pwe‘iswe“0r naerurisg i gyclio depsipgetidesat i ve
t her eof , 4eARative (RRENYE AL AL, 108ndtshel ¥y a&ivaﬁonocrfa%hgm bk %&;)s\ﬁmt M’r&gf
and A7 is valine. I'n other enbodiments thereof, dH3

Al is gl Uearie hegph inguiabiometiv, 2ad preionajlytchepeical ﬁ@rvetwn ofghejsg- produced
thr eoni NgcliARplifepti@d! 64 B}E‘expr@éldn%f Bl Bldsiifnesi® berfds Sk%r('f%%’f’ory %eg Hﬁﬁrp Qt/arlaﬁﬁ

i s phenyl al ani ne, A6 i yrosi ne or a derivative thereo

val i ne. Q@ nuiet @e’éﬁ%@oﬁ lmemlggouq Hisrakiad h@g%qqma@r@ﬁp@qnavh@ewﬁabdenw@n of
bet ween NSsARdnARE &k Rsisdphad i tuted with a nethyl. In the cyclic
depsi peptide, or derjvative thereof, of the invention A, A2, A3, AS,
A6 and A@%ﬁ‘dﬁ%@sew%ﬁ inyention e be RefoEmedayith (hgsteaiy Chandsmeapisrocass pSMds
for i sol Bggg)Re chitarsmytal ranishe %mvajssnp& ClORIrbfydeapgiRdnls GOSRA21595).

i sol euci ne or valine, and preferably 1sol eucine. I'n another

enbodi ment, AS may be phenyl al anine in particular when A4 is not Ahp,

and t he TiRERds&it iFemdhhakt 8o Alats ASisslabd ORIy Eds ahé}b&ganhsﬂlsa ﬂfe@runder
enbodi nept, A4 is 5- h%g oI|ne and AS is 1sol eucine,

remai ni Hg° YFEFFABPwEbey ?r DR 1750 or Bpivh 21 593 43d éﬂﬁ’f’lllfeqel’%%%ﬁsn% nt,
Ad is Ahpriadiide ASrebS ptoaﬁdee ug ihee, isoddicl dHhrdboRpaR: Rich@riainabl es are as
defined in claim1. In another enbodinent, A4 is Ahp-1 and AS is
i sol eucinc, and the remaining variables are as defined in claiml.
WO 2009/ 024527PCT/ EP2008/ 060689 14 | n anot her enbodi nent, A4 is
Ahp-11 and AS is isoleucine, and the remaining variables are as
defined in claim1.

Description of the Figures

Figure 1: 'H-NMR spectrum of the compound of formula (II) (600 MHz, ds-DMSO)

Figure 2; BCNMR spectrum of the compound of formula (11) (150 MHz, ds-DMSQ)
Figure 3: "H-NMR spectrum of the compound of formula (VIIT) (600 MHz, d-DMSO)
Figure 4: BC.NMR spectrum of the compound of formula (VITT) (150 MHz, ds-DMSO).

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

(II) 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, dg-DMSO)



I n anot her enbodi nent, A4 is Ahp, AS and A7 is isoleucine, and the

remaining variables are as defined in claiml. In another enbodi ment,
A4 is Ahp-WOZR®2IR7 A7 i s i sol euci ne, and the remi ni ngPGAAFR2AI$06068% o
as defined in claim1. In another enbodinment, A4 is Ahp-11, AS and A7

is isoleucine, and the remaining variables are as defined in claim1l.
I n anot her enbodi nent, A4 is 5-hydroxyproline, AS and A7 is

i sol euci ne, and the renalnlng variabl é8 are as defined in claim1. As
used herein, Al is ut am ne, glutanlc acid, ornithine, or a

gl ut ani NEEWESE vat |H7E retan of 8 doEyativp PRy Pshiaddpeipeptide accerding ko Example
acid ester such as GagMdLY pDeSbgr (e.g. glutam c acid nethyl ester)
or such as C6_24aryl ester (e.g. glutamc acid phenyl or benzyl
ester). The present invention also relates to the use of the

above- desghreled d’@mmespédnd@ls)faaﬁﬂv&eé biMBE dy¢BSdch iR acc@dinfito Example
medi canent. For instance for_the treatment of cancér, in particular

ovari an cancer, of% 3P MifredeP¥EOhent of i nfl ammat ory and/ or
hyperpoliferative and pruritic skin diseases such as kel oids,

hypert hic _scars, acne, atopic derpmatitis, psoriasis, Net herton’ s
syndr one*pglfrea{’her HNMR spreruprel eflepative gﬁéﬁh@&&tz ‘ﬂfﬁwpwdw@aﬂl&g fOSExampie
unspecified itch of (o) demmgoas wel | as ot her diseases with
epithelial barrier dysfunction such as inflammatory bowel disease and
Crohn's disease, as well as pancreatitis. In one enbodi ment the
present Figuent: Oer-EM‘l?L[@SctIﬁxﬁl df Beleti®Rivobf th e/ cBO@YSp PBSELLL Bl to Example
depsi pepti des, ‘%nﬁﬁﬁ téﬁ@% b ereof, as a nedi canent for the
treatment of infl hﬁ% § hyper pol i ferative and pruritic skin
di seases such as kel oids, hypertrophic scars, acne, atopic

dermati t, orn t ul sor.i as ea, .Netherton's

Sy nar one e BFho, ToVER BrEv Rl PR B Bkl BR TP Gtr HERER o,
unspeC|f|ed |tchZ@@nbh@ﬁﬂﬁdbkﬁ&,ﬁsmmsmj as ot her diseases with
epithelial barrier dysfunction such as aged skin, inflammtory bowel
di sease and Crohn's di sease, as well as pancreatitis, or of cancer,

i n part iRatdiked desceiptigmofthe\beyentidnn anot her enbodi nent t he present
invention relates to the use of the above-described depsi pepti des,

and derivatives thereof, as a nedicanent for the treatnent of cystic
fibrosis (CF), chronic obstructive puInDnary di sease (CCPD)

—-—pcn—mmal}y __({1 'IB ain- Q‘B%%En% ci?rl%}’ §§¥§§EOWQ S%Tgﬂel a%%ctofg ICB(’:CIIC

bronchltls reditar Senm,

psori asi @psmstldvﬁr,wl a dm‘ﬁfatlvqa ﬂyeeﬁpf éﬂmgﬂac stetvodif iemulatNe pr esent
invention relates to the use of the above-descri bed depsi pepti des,
and derivatives thereof, as a nedicanent for the treatnent of

i nfl ammat ory and/ or hyperpg&h&@&apiMemqggm@&gglt|c skin di seases such
as kel oi ds, hypertrophic scaE , acne, atdplc'

X—Ar—A;——0——A

7

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 Az
is a non-basic standard amino acid or a non-basic derivative thereof, wherein Ay is Ahp, dehydro-
AHP, proline or a derivative thereof, wherein A is isoleucine or valine, wherein Ag is tyrosine or a

derivative thercof and wherein Ay is leucine, isolcucine or valine.



dermatitis, psoriasis, pustular psoriasis, rosacea, Netherton's
syndronme or other pruritic dermatoses such as prurigo nodul ari s,
unspeci fi eWOXEHW2ZER7t he el derly. The present inventi on P4JT&EF2008/060689
enconpasses processes for producing the cyclic depsipeptide, or
derivative thereof, of the invention, for instance by cultivation of
a Chondromyces strain, a variant or a nutant thereof, in a suitable
nmedi um and optionally chenical derivation of the so-produced cyclic
depsi peptjde, or by expression of the biosynthesis genes of a .

Chondr onfycsiatizgly. Srefyclic depsicatides of the inveptigntor # Heabfe thareplambs depistedgous
m crobi alccf@ag woFotahn(rand optionally chemi cal derivation of the

so- produced cyclic depsipeptide. These processes of the invention can
be perforned with the strai ns Chondromyces crocatus (DSM 19329) or
Chondronyces robustus (DgM 19330) or Chondronyces apicul atus (DSM
21595). The present invenfion hence also relates to isolated

Chondr onyces m cr, §rgani dgposi ted uder the accessi on nunber DSM
19329 or DSM 193 5 cyclic depsi peptides, or
derivative thereof, producedN i sol at ed Chondronyces

m cr oor gani sns.,. The p ent Hnv 4 rovides: A cyclic

depsi pepti de, & ative theredf; Naving the structure of
formula (1): Ark- I B8in an ester bond is
formed between the|carboxy group of A7 an he hydroxy group of A2,

i ndependently opyional, and wherein Xis H
or an anXno gr ¥ fyi ng Rbi et yOand mayBs&Q@ypically sel ected from
an aryl carbonﬁﬂ resiflue or From afy acyl rfesidue, Al is glutanine,
ornithine, glutamc a@Q.d or der jMati ve MQereof; A2 is threonine or
serine, WD 2009/024527 EP2 16 YA3 is leucinc, A4 is Ahp,
3-am no- pi peri di ne- 2- one || dehyddo- AHP,JAhp- 11, proli ne,
5-hydroxy-proline or a R6

wherein X and A; are as defined in the claims, and wherein
R2 the side chain of the amino acid threonine or serine

R3 the_side chain_of a_non-basic amino_acid_or a_non-basic_derivative_thereof

R5 is the side chain of the amino acid isoleucine or valine

R6 is is the side chain od tyrosine or a derivative thereof

R7 is the side chain of the amino acid leucine, isoleucine or valine

Y is either hydrogen or a methylgroup,

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

The present invention also relates to a pharmaceuticaily 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
CH;CH,CH(CH3)CO, (CH3)CHCH,CO or (CH3),CHCO.



derivative thereof, wherein the point of fusion (wth A3 and A5) are
at the nitrogen atom and the carboxyl oxygen (by virtue of the

repl acemenVOoP¥P2432dr ogen at om by a bond) of the proli RETERNSH50689
hydr oxypr ol i ne, wherei n Ahp, 3-am no-piperidi ne-2-one, dehydro- AHP,
Ahp-1, and Ahp-11, are as defined bel ow, and wherein the point of
fusion (wwth A3 and A5) are at the nitrogen atons of the said
compounds (by virtue of the replaceneA? of a hydrogen atom by a
bond): H 2N3- am no- 6- hydr oxy- pi peri di n-2-one (Ahp) 6H NH 0
3-am no-%}@-%?lwﬁpwemﬁe@yf theljuengiop Ad cqld@rg}lmr@nmggx)amwmd or a dRfivafiler ei n
X is O ofergosbond, and Ris an organic noiety or is a radical as
defined in claim3, A5 is isoleucine, phenylalanine or valine, A6 is
tyrosine, N-Me-tyrosine or a derivative thereof, A7 is |eucine,

| sol eucieneQfchéaehsifptides of the invention A2 can be threonine.
In the cyclic depsipeptides of the invention A3 can be leucine.
In the cyclic depsipeptides of the invention A6 can be tyrosine or a derivative thereof.

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

amino-piperidin-2-one, Ahp-T or Ahp-TI.

In some embodiments of cyclic depsipeptide, or derivative thereof, of the invention, X is
(CH3):CHCO, A, is glutamine, glutamic acid or a derivative thereof, A; is threonine, As is leucine,

Ay is Ahp or a derivative thereof, As is isoleucine or valine, Ag is tyrosine or a derivative thereof

and A7 is isoleucine or valine,

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

CH;CH,CH(CH;3)CO A, is glutamine, ghitamic acid or a derivative thereof, A, is threonine, A; is
leucine, A4 is Ahp or a derivative thereof, As is isoleucine, Ag is tyrosine or a derivative thereof,

and A7 is isoleucine,

In yet other embodiments of cyclic depsipeptide, or derivative thereof, of the invention X is
CH;CH,CH(CH;3)CO, A, is glutamine, glutamic acid or a derivative thereof, A, is threonine, As is
leucine, Ay is dehydro-AHP or a derivative thereof, As is isoleucine, Ag is tyrosine or a derivative

thereof, and A is isoleucine.

In further embodiments of cyclic depsipeptide, or derivative thereof, of the invention X is
(CH3);CHCHzCO, 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 A7 is isoleucine.

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

the structure of formula (T)



or a pharmaceutically acceptable salt thereof. WO

2009/ 024527PCT/ EP2008/ 060689 17 The depsipeptide of claiml
wher ei n Xi YOG CH3) CO, (CH3) 2CHCH2CO, ( CH3) 2CHCO, PCAER289p0689
Phenyl - CO. The depsi peptide of claim1l wherein the nitrogen
atom of the am d bond between A5 and A6 is substituted with a nethyl
and the OH group of the tyrosine is OR wherein Ris selected from
the group consisting of hydrogen, (Cli%) al kyl, (C2_12)al kenyl,
(C2_12)al kynyl, hal o(C112)al kyl, hal o(C2_12) al kenyl ,

hal o( C2_12) al kynyl, (Cl112)al koxycar bonyl ,

(C142) al koxy- car bonyl (¢142) alkyl . (£L_12)al kyl ani nocar bonyl ,
unsubstituted or furt 3 SubsTigt ut édsby @yl , arylallcyl, arylal kenyl
or arylal kynyl, het erocygcl yl and heterocycl yI al kyl . The

depsi pepti de - @4 .St Ahp derivative
3- am no- pi perij ?{pne Ahp- | Ahp- | Ifg‘w\,her ein Ris selected from

the group consisting of of(Cll12)alkyl, (Ci,)al-kenyl,
(C2_12)al l cynyl, halo(Cl-12)allcyl, (Cl 12) al koxy(C1_ 12) al | cyI ,

(C1_12)al al | dr ox I
and phen ﬁ%?@éﬁl%ﬁé%@ndﬂ%% ?E% dé tg‘%lcﬁléﬁﬁ%rgup %lf(‘agla&%ﬁi %Y%i}ér (?%é’
acyl r esvigmin Xis(OBBOHREMCHBYREN dris Si0HB)2CHODNic aéid or sdgivantﬂ\amnmf

gl ut am Cwl% Af‘,llrflAz ﬁﬁhr@mﬂ%r\!\rl\@?&ﬁ Xelstitgl@i.rng Q;Herepﬁz 1§A [251‘ Qain@edr a%grwaﬁve

| euci ne 226 dl'i

5- hydr oﬂyergnfmhemn 6: 18 ahmlaiaumb,l W/lereulhm ie MQSIDA@I‘ ader wstoieehmeoﬁend WBereis Ag
tyrosing, N Me-tyrosine or a derivative thereof, A2 is isoleucine or
val i ne, pre erably isol euci ne. The depsi peptide of any of the
previ ough ghritylar ewtvedisients arepis XAh(GH:ARE-(H.CQ; Ank gbypsinpiesy, gldfames-Ridome,

proline,4.Q¥a s MQBP?&Y 139&%1{1&61\3 ﬁﬁnﬁlﬁﬁé @AP'@’AI?“J‘ Bra d%plpative thele]Q

3- am no- pi peri di ne- 2-one, roxy- proll al so prefé
Ahp- | orphenyfaleningx4ye i lpmmuwen a ﬁ@TVétl‘{?rth‘ff@(ﬁeﬂijﬂ 7 Ahfplme WO
2009/ 02415%1%5’.@5%5‘%{&9@41{&@%@, 89;s %&{3)2(:1‘[ CH,CO, A; is glutamine, glutamic acid or a

derivative thereof A, is threonine, Aj is leucine, A4 is proline, or a derivative thereof, As is

b y Ahp,

phenylalanine, Ag is tyrosine or a derivative thereof, and Ay is valine. In there embodiments, the

nitrogen atom of the amid bond between A5 and A6 can be substituted with a methyl.

In the cyclic depsipeptide, or derivative thereof, of the invention A1, A2, A3, A5, A6 and A7 can be
L-amino acids. Moreover, A4 can 3S,6R Ahp.

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

preferably isoleucine.

In another embodiment, AS 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 AS 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-T and A5 is isolcucine, and the remaining variables arc as

defined in claim 1.



IINHR5S R2 Al 0 %N R7 XN ooNco,R2 R70 O wherein X and Al are as

defined in_claim1l1, and wherein R2 the side chain of the am no acid
t hr eoni ne YP X227 R3 the side chain of |eucine, R5 iRCHERI0S060089

chain of the am no acid isoleucine or valine, in particular R5 stands
for isoleucine, R6 is the side chain of tyrosine optionally
derivatized, in particular optionally derivatized on its hydroxyl
group as defined in claim3, R7 is t A& side chain of the amino acid

| euci ne,_isoleucine or valine, in particular R7 stands for
i sol euci HanORer FROIIPAAY AhBgettd & inislcmps and disaemeinig vasiaplay are Sul ar
met hyl . defined in claim 1.
In another embodiment, A4 is Ahp, A5 and A7 is isoleucine, and the remaining variables are as
defined in claim 1.
In another embodiment, A4 is Ahp-I, AS and A7 is isoleucine, and the remaining variables are as
defined in claim 1,
In another embodiment, A4 is Ahp-II, A5 and A7 is isoleucine, and the remaining variables are as
defined in claim 1.
In another embodiment, A4 is 5-hydroxyproline, A5 and A7 is isoleucine, and the remaining

variables are as defined in claim 1.

As used herein, Al is a glutamine, glutamic acid, ornithine, or a glutamine derivative such as for
example glutamic nitrile, glutamic acid ester such as Cy.j2alkyl ester (e.g. glutamic acid methyl

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

The present invention also relates to the use of the above-described depsipeptides, and derivatives
thereof, as a medicament. For instance for the treatment of cancer, in particular ovarian cancer, or

for the treatment of inflammatory and/or hyperpoliferative and pruritic skin diseases such as

keloids, hypertrophic scars, acne, atopic dermatitis, psoriasis, 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 inflammatory bowel disease and Crohn's
disease, as well as pancreatitis.

In one embodiment the present invention relates to the use of the above-described depsipeptides,
and derivatives thereof, as a medicament for 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 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.



The cyclic depsipeptide of any of the previous clains wherein A, A2,
A3, AS, A6 and A7 are L-am no acids. The cyclic depsipeptide of any
of the preVOWe/RHF ns wherein A4 is 3S, 6R Ahp. TREI/ER2B08/060689
depsi pepti de of any of the previous clains wherein Al is a glutam ne,
omthine, or a glutam ne derivative as described in any of the
exanpl es of the description, and is for exanple seleted fromglutamc
nitrile, glutamic acid ester such as Chizal kyl ester (e.g. glutanmic
acid nethyl ester) or such as C6 _24aryl ester (e.g. glutamc acid
phenyl or benzyl ester). A pharmaceutical conposition

conpri si Iﬂgzetaanﬁt}ﬂ ehfbo ﬁ@ﬁt'tl&?éshxﬁﬁv@ﬂnoﬂr}é/latgs{)tlottlh—.‘qlséjgﬁl\{é ABYve d?elsglb@ in
conjunction wth a pharmaceutical acceptable carrier an
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depsi pe f
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pat i ent , deaNRtHS.PSorEapis, pysfulanpsorias, rozaqe, Nehertones Smmdr@m@orgdledpmntlc dermatoses
depsi pe%blijﬁ%rdr&otnb:ﬁﬂeﬂﬁ d&e%ﬁe& forQ 1R SfERAY.Canent for the treatment in
a di sease or disorder as describ in the said nmethod clains. A
met hod of treating a subject sufferlng frominflammtory and/ or

hyper pol THe@kAtit et a6 ticbipdisR Ho@eq%q?f&"ﬁ&ﬁmﬁgﬁ@ cftlic ﬁﬂﬁbﬂﬁle o
hypertrophic scars, acne, atopic dermatitis, psoriasis, pustu

psi or i asiegvativethseah of th@tnrﬁ@w%ﬁorgllwﬁﬂbwlvemonafnéihor;sir AUMICES s@am & variant

dennat os@s nﬁmhth@@oﬂornwsumlmmnalah@@pnemp%ﬁéxﬁltaq%@erivta&d?l RnelsbSrRLART 1 Y
as wel | as ot her di seases with eglét elial "barrier dysfunction such as

aged ski¥cliG dspyiReRtide 7Ry Hprisionaf bie Bopyntlises epenef aChgid wrires staip, pairiantys

pancr eatdrtinfitanfhei@bf, BaAMeRFologotk Iﬁ@fobiaplwsladiraﬁvﬁﬂa'oﬁt’bnﬁ%@&maﬁ%ﬁ{rdﬂ%n of
fibrosis chroni c. obstructive pul nonary di sease (COPD),

pul nonart 9“[’0'1%5? yeligflspyPePidsni r at ory di stress syndrome, chronic

br onchi tThese ﬁﬂ@feﬁéﬂ $falie)ineARRYES B&perfohﬁé&iﬁﬁﬂﬂhgbtﬁfnl @1%M &Bﬁc&s%catus (DSM
psori asi r|S|n m, nj ring to said subj
therapeﬁﬁ%ﬁ e%fﬁf%’ H%(P??&b ?&P?%O@éﬁ%ﬁpﬁf@mﬁsé@SM&HS95>
derivative thereof, of any of cI aims 1 - 10. A nmethod of treating a
subj ect 1e}ccordl n e subject suffers from

ot o s, TRpRRe PP Rl Mo Rueh B S R 2t oS b daorid under
pust ul arthqaa:mslmasmmer DESIAGBZH, or NS £330 b BSIERNSHSQUE toyclf dRBdipeptides | dri C
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as wel | %ﬁmre Ergglécgggx/\iil? lség‘ef’%é’?f@? J%g}r ?F:éoror%%’f’%nct i on sucﬁr aZ_

aged skin, inflammatory bovvel di sease and Crohn's di sease, as well as

pancr eat.d anc in particular ovarian cancer. A
nmet hod o P%!’en?mvenmg 1[5“6] ect according to claim 14, wherein the

subj ect suffers from kel oi ds, hypertrophic scars, acne, atopic

subj ect suffers at opi ¢
ynarore. o BeRG dep Rl eﬂf‘%‘a BB TPy o! Rimii B <.

unspecified itch of t he eI -\o.eu AS=—0 er di seases with
epithelial barrier dysfunc n Suctd as a@ed A et hod of
treating a subject accordingito claim13, wh rel n t he subject suffers
fromcystic fibro¥ SwtCAjmm=Chr: =Vie pul nonary di sease

(CoPD), pul m)nary i brosits, "adult resSpiratory distress, syndrone,
chronic bronchitis, hereditary enphysema, rheumatoid arthritis, |BD,
psor i asivdereiisanteatar bonihd fODBY bORASATEETORPLOOBHDEDEEIhedFdroxy groupof A2,
process h%F Pk QL | DYk dS G peptide, or derivative thereof,
of any of c‘31 I ai n113 - econp%%éséehgygrﬁiatﬁél\/atl on of a Chondronyces
strain, 2ad wherpiant or a mutant thereof, in a suitable nedium and

opt i onal;taé}pé}%ﬁhmb AP n6air RO mBikty LRE S Ppd

depsi pepti d °A b ocfeﬁgsg?lo typr ogllu}gP nlgl9 gﬂg‘%gflcg%/ﬁdngaenpa lﬁtaar;l))??yée
or deri V%WQUVQYﬁ%PléWlmﬁﬂueany of clains 1-10 conprising expressing

A, is glutamine, orithine, glutamic acid or a derivative thereof;

A2 is threonine or serine,



The process of clainms 17 or 18 wherein the strain is Chondromyces
crocatus (DSM 19329% or Chondronyces robustus (DSM 19330) or
Chondr ony c®® AFVE¢24t us (DSM 21595). An i sol ated Chondr 2408/060689
m croor gani sm produci ng the cyclic depsipeptide, or derivative

t hereof, of any of clainms 1-10, deposited under the accession nunber
DSM 19329 or DSM 19330 or DSM 21595. A cyclic depsipeptide, or
derivative thereof, produced by the i36l ated Chondronyces

m croor gani smof claim20 or obtained by a process according to

cl ai ms 1/p-i§ Bpucine, A process for the preparation of a derivative
of a cycAji¢ AdERSInRRbibERincA ord SfchyBS- WS, KRS, %‘B[)—zﬂ, PG, dinDatodyPiGhifdi gk 1
whi ch conprises alternatively a%\fp-' the preparation of a derivative of
a cycl i cleHEBYE pujset ddereigtheqopt ollutione(with v b As) aeabihanirgeen gton] @ thel
wher ei N Aok oxPlieh By VikhiRak IR Mplimét 60RA | . olife) and 5-
2009/ 024527£d/g32%8/ SRA TR iméhy 601 oﬁ%ﬂin%ﬁgf*‘?%of%%ﬁ?%@?i 4%
a Lewi s WEfo¥YRIPHNS, t enperature between -78 C and 150 C, b) - the
prepar ath@i’eimg@ 3cﬁﬁﬁlsovlaf,érmﬁlegtona, N fdrd-AHOERS]- DERE AIGEH, 2R as A8fidY BEIbVE

t hereof, according to claimlwherein A4 is NH by treatnment of a
conpou ncfnmdsisinibepimt gf 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):

3-amino-6-hydroxy-piperidin-2-one (Ahp)

0
H,N
Ahp-| Ahp-II
NH ~ NH
R
B  RrR” X _X=Oorbond "_"'_"_'_'>F/ © o
I
0
o
H,N
— 3-amino-3,4-dihydro-1H-pyridin-2-one (dehydro-AHP)
NH
0
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 1s tyrosine, N-Me-tyrosine or a derivative thereof,

A7 is leucine, isoleucine or valine,

or a pharmaceutically acceptable salt thercof.



NH wi t h nmol ecul ar hydrogen or source thereof in presence of a

catalyst in a solvent at a tenperature between -50 and 100 C
t he prepar¥Pi284/8#524- deri vative of a cyclic depsipepti cPé:T/E?ﬁOUS"OG 689

derivative thereof, according to claimlwherein A4 is NH by
treatnment of a corrpound wherein A4 is WO

2009/ 024527PCT/ EP2008/ 060689 22 d) - the preparation of a derivative
of a cyclic depsipeptide, or derivatiVé thereof, according to claim

| wherein A is by treatnent of a conpound wherein Ad is with a
substituted or unsubstituted al kanol and an organic or inorganic

acid, or a Lew p@fighde Mclfnt SHRRIAE R @ﬁﬁéﬁ%ﬁsm@(&{&@{éﬂ%c €)

- the pre%aratlon of conpounds wherein
3)CHCO, CH3CC or Phenyl-CO.

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, (Ci.12)alkyl, (Craz)alkenyl, (Cza2)alkynyl, halo(Ci.12)alkyl,
halo(Cy.i)alkenyl, halo(Cy.qz)alkynyl, (Ci.12)alkoxycarbonyt, (Cy.12)alkoxy-carbonyl(Cy_10)alkyl,
{Ci-12)allcylaminocarbony], unsubstituted or further substituted by aryl, arylalkyl, 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 (Cy.12)alkyl, (Ca.10)al-kenyl,
(Coz)alkynyl, halo(Ci12)alkyl, (Ciaz)alkoxy(Cia2)alkyl, (Ci-12)alkoxy(Ci.12)alkoxy(Ci.12)alkyl,
hydroxy(C).i2)alkyl, phenyl and phenyl(C.¢)alkyl.

The depsipeptide of claim 1 wherein the acyl residue X is CH:CH,CH(CH;)CO
or {CH3)CHCO,

Ay is glutamine, glutamic acid, or a derivative tﬁé}eof,

A is threonine,

Az is leucine,

Ay is Ahp, 3-amino-piperidine-2-one, proline, S-hydroxy-proline or a derivative thercof,
As 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,



OH z(CH2)n COOR wherein n = 1,2 and A4 is WO

2009/ 024527PCT/ EP2008/ 060689 23 wherein R preferentially is H,

al l cyl, suBSZ¥REA7 al kyl, by treatment of a conpound VIKEYERZPP8AH06R%
Gn or Asn and A4 is wherein R preferably is H, alkyl, substituted
al kyl, with an substituted or unsubstituted al kanol and an organic or
inorganic acid or a Lewis acid in a solvent or without a solvent at a
t enper at ure between -78C and 150 C, 018 the preparation of conpounds
wherein Al is O H (CH2) n

Q -
o o Q=H, OH
R3 0 R3
N N
o) NH H o) NH
z NH
OH NQ LR5 o R5
. R2
X/A1‘~N\\‘ R7 0 0 X/AixN\\\‘ R7
H Z H =
0 N H
N Y
H
0 R6
A B

wherein X and A, are as defined in claim 1, and wherein

R2 the side chain of the amino acid threonine or serine,

R3 the side chain of leucine,

RS is the side chain of the amino acid isoleucine or valine, in particular RS stands for isoleucine,
R6 is the side chain of tyrosine optionally derivatized, in particular optionally derivatized on its

hydroxyl group as defined in claim 3,

R7 is the side chain of the amino acid leucine, isoleucine or valine, in particular R7 stands for
isoleucine,

Y is either hydrogen or a methyl, and Y is in particular methyl.

The cyclic depsipeptide of any of the previous claims wherein A1, A2, A3, A5, AG and A7

are L-amino acids.

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

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 cxamples of the deseription, and is for example
seleted from glutamic nitrile, glutamic acid ester such as Cy.jsalkyl ester (e.g. glutamic acid methyl

ester) or such as Cgasaryl 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.



N/ wherein R preferably is H OH O0-al kyl, substituted 0-al kyl,
0-acyl, by treatnent of a conpound wherein Al is @n or Asn and A4 is
with an deWPRY248B7agent in a solvent or without a solRGIHEP28{8/060689
tenperature between -78 C and 150 WO 2009/ 024527PCT/ EP2008/ 060689 24
and A6 is wherein R preferably is al kyl, substituted al kyl, acyl,

al koxycar bonyl by treatnment of a conmpound wherein A4 is [-12N and
A6 is Tyr, with an allcylating agent dP an acylating agent in a
solvent or without a solvent at a tenperature between -78 C and 150C.
A cyclic depsipeptide, or a derivative thereof, or a pharmaceutically

acceptabl e saht c)tch@a@gl})epﬁhyﬂm&of@yhl%{zm@s% SRE @) Iln}ém@a%n ngﬁlogah%ﬂr

in the description a g exanp pecific e
of cycli fer @@pg@e@@*@p{i thethe wetheds éor|tﬁqtmta|p@trpna,s@h 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.

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 discase 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,
rheumatoid arthritis, IBD, psoriasis, asthma, comprising administering to said subject a
therapeutically effective amount of a cyclic depsipeptide, or derivative thereof, of any of claims 1 -
10.

A method of treating a subject according to claim 13, wherein the subject suffers from

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 discase and Crohn’s discasc, as well as pancreatitis, or of cancer, in particular ovarian cancer.

A method of treating a subject according to claim 14, wherein the subject suffers from
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.

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.
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A process for producing the cyclic depsipeptide, or derivative thereof, of any of claims 1-10
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 1-10
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 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 21595.

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



Forrmula (XVI1) Formula (XI'V) The cyclic depsipeptides of fornula
(re)-(vir), (Xn)-(xXxrv) and (Xvil) can be produced by the

Chondr onzyW&20¥B¢BT us strain of the invention (DSM 19FZJYEP2QUBIGEN689
speci fic enbodi ments of cyclic depsipeptides of the invention are:
WD 2009/ 024527PCT/ EP2008/ 060689 27 Fornula (X) The cyclic

depsi peptides of formula (VII1)-(X) can be produced by the

Chondr onmyces robustus of the inventioRl(DSM 19330). O her specific
enbodi nents of cyclic depsipeptides of the invention are: Formul a
(XV)  Theitheangirgagicde ot gaeip Béidies a bewik exidratlagenipévature bagivienc 2h°band g 6dUiiced
by the Chondronyces apicul atus of the invention (DSM 21595). List of

abbrevi ati ons . o .
b) - the preparation of a derivative of a cyclic depsipeptide, or derivative thereof, according to claim

Iwherein A4 is

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
lwherein A4 is

O
H,N

i

NH

by treatment of a compound wherein A4 is

H,N

X

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



Ahp3- am no- 6- hydr oxy- 2- pi peti done DSMZDeut sche Sanm ung von

M | croorgani smen und Zel | kul turen GvbH hK7Human kal | i krein 7 HPLCHi gh
per f or mancWORPE3¢RE | i qui d chromat ography 28 HTSHi gh PRAYERAeHG(06R689
Screening IClinternmediary culture IDi dentification MBMyxobacteria
MCMai n-cul ture PCPre-culture pO2Partial pressure of oxygen in culture
broth (100% = saturation with air) rpnRotations per mnute

SCCESt r at um comeum chynotryptic enzynmd2 SPEXSol i d phase extraction
vvmAeration rate (Volunme of air per culture volunme and per mnute) A
"chemi cal) - thegraparationci a dpievativeofecydisidepsiventidaoir gemnat vactheradfoatording ttojaim
The exprgsgskag ghem cal residue” includes, but is not linmted to
substituted or unsubstituted aliphatic group, e.g. CL-C3 alkyl, G -Co
al kyl, or C1-C12 al kyl, substitutedyor unsubst@tuted awl, substituted
or unsubstituted atylal kyl, substit ubstituted heteroaryl,
or hal ogen. For instance, a cheh% as defined in the
clains can be any of the chem cal gr eskri bed herein-bel ow. The
expression "chem cal residue" includes, byt~N% not limted to am no
aci ds, peptides, polypeptidcs, proteins apgd tHeHl i ke.

R

by treatment of a compound wherein A4 is

H,N

OH NH

with a substituted or unsubstituted alkanol and an organic or inorganic acid, or 2 Lewis acid, at a

temperature between -78 °C and 150 °C;

e) - the preparation of compounds wherein Al is

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



Exanpl es of anorganic chem cal noiety are for instance hal ogens, such
as Br or . An "aliphatic group” is non-aromatic noiety that may
cont ai n anyYOd8#i2#a7i on of carbon atons, hydrogen at onPCHEN2601§860689
at ons, oxygen, nitrogen or other atons, and optionally contain one or
nore units of unsaturation, e.g., double and/or triple bonds. An

al i phatic group may be straight chai ned, branched or cyclic and
preferably contains between about 1 aBd about 24 carbon atons, nore
typically between about 1 and about 12 carbon atons. In addition to
al i phat i whersjuiR peedertndinllyyis Sluplkyl, substitkied dlcyl,dy dnapmenitvf b cabepouficowhessimrgb fise,
polyallqgﬁgg%5%h§%4§ych as polyallcylene glycols, polyamnes, and

pol yi m nes or exanple. Such aliphatic groups may be further
substituted. 29 The ternms "ClgC3 al kyl",0"C -C6 alkyl,"” or "Cl-Cu

al kyl ," as used herein, refer d, straight-or

br anched- chai n hydrocarbodﬂEN T ai ni ng between one and three,
one and twel ve, or one and Six afons, respectively. Exanples
of Cl-C3 al kyl radicals include nethyl’\Jethyl, propyl and isopropyl
radi cal s; exanples of Cl-C6 al kyl radj calMHi ncl ude, but are not
limted to, nmethyl, ethyl, propyl, i ropyl, n-butyl, tert-butyl,
sec-butyl, n-pentyl, neopentyl and n- hextyl radlcals and exanpl es of
IC;' Ogl:‘l- (Z)p)a;)lylk }/q%égﬁalfe?al 5| ngllc de qtlk‘?ut%[:ﬂ)eﬁ@? “E}g}%lelﬁlilbglt%}e@g @%%subeségégel}q%{o?and
radi cal snangnicleinbighee acTch@r atLQK)vﬁB cRURS bdlbant @Avibitklsolverd st dksMpbrit@e el n,

refers to an kvl , as a C-Cu alkyl or G -05 al kyl group,
subst i td%e@ﬁe‘bygoﬁé‘"d f@o ‘three or nore aliphatic substituents.

Sui tabl e aliphatic substituents include, but are not limted

to, r cted hydroxy, aliphatic ethers,

ar omatl D %ﬁ@‘?garét’é’?(?fconwdo %Rfe“”d“ Cl2-al kyl optionally substituted
wi th hal ogen (such as perhal oal |l cyls), (§2-Cl2-al kenyl optionally
substituted with hal ogen, --C2-Cl12- allqynyl optionally substituted
wi t h hal ogen, --NH2, protected ﬂnNn -Cl -Cl12-al kyl , - - NH C2-
Cl2-all cenyl, --NH-C2-Cl12-al
kenyl, - NH C3- Cl2- cycl oal kyl , - - NH arlyl , --&Bt%eteroaryl,--NHheterocycI
oal I cyl, -di al | cyl am nordi aryl am no, (CH,)n

-di het eroaryl am no, --0--GC - Cl12- al ,

C2-C12- al kenyl,--0--C2-C1

—ZTal—I—cynVI—-Tﬁf@-—CT?-Tyd—c
aryl, --0-heterocycl oal kyl ,
-Cl2-al kyl,--C(0) --C2-C12- yl,--C(0)--C2-Cl2-al kynyl, --C(0)--C3
-C12-cycloal kyl , - - C(O) aN/ ,--C(0)-heteroaryl, --C(0)-heterocycl
oal kyl , - - CONH2, - -

- Cl2- al Wwfelﬂ-%mﬁ@é’lycﬁa Qﬁk@rﬂkﬂs subsiigad Ot P agyl. by yregiment ofopgeppowms!
- G r cyclvartehcAl isGieENEmany b4 i CONHhet er oar yl , -'- CONH- het er ocycl

oal kyl , --02--C1-C12 -al kyl,--02--C2-Cl12-al kenyl, --0Q2--C2-Cl2-

al kynyl, --CO 2--C3-Cl2-cycloal lcyl, --02-@ry|,--CO

2-heteroaiyl, --02-hetero cycl | cyl, - 70CO2

G - C12-al kyl , - - 0C2- - C2- C1R- m
3-Cl2-cycl oaI l cyl,--0C2- *  eo---.
aryl, --0CO2- heteroaryl, --0CO2- hetero
2-al kyl , --OCONH - C2-Cl12-al kenyl , -
12-cycl oal kyl , - - OCONH- ar y! , R
OCONH- het er oar yl , - - OCONH- het erocycl oal kyl ,--N
HC( 0) - - Gith@e ﬂﬁwr@yng agenHICa f@yent awvidppta qalvizms Ayl tempegTE Optwe@p-783Q and 150
-al i cynyd, - -NHC(0) - - C3-C12 -cycloallcyl, --NHC(O0)-aryl, --NHC(O0) -

het er oar yl , - - NHC( 0) - het er ocycl oal kyl , - - NHCOR2- - C1- C12- al kyl,

- - NHCQ2- - C2- C12- al keny1, - -

NHCQO2- - C2- C12- al kynyl , - - NHCO2- - C3- C12- cycl oal kyl , - - NHCO2- ar yl , - - NHCO2

,--O-aryt,==0-hetero
)--Cl

--2-Cl12-allcynyl, --0C>2--C

al kyl , -- OCONH2, - - OCONH- Ci - C1
i]- C12-al | cynyl , - - CCONH C3- C

g) - the preparation of compounds wherein A4 is



froma hydrocarbon noiety containing fromtwo to twelve or two to six
carbon atons having at |east one carbon-carbon double bond by the
renoval of W8 28¢%3#27 hydr ogen atom Al kenyl groups i ncl (REE/ERZINB/064680
not limted to, for exanple, ethenyl, propenyl, butenyl,

1- met hyl- 2-buten-1-yl, al kadicnes and the |ike. The term "substituted
al kenyl ," as used herein, refers to a "C2-Cl12 al kenyl"™ or "C2-C6

al lcenyl" group as previously defined24substituted by one, two, three
or nore aliphatic substituents. The ternms "C2-Cl2 allcynyl" or "C2-C6
al kynyl ," as used herein, denote a nnnovatpn group derived froma
hydrocarbon noi ety containing firom two twelve or two to six carbon
atons having at | east one
a single hydrogen atom Represe
are not limted to, for exanple, ethy
the like. 31 The term"G -C6 al koxy, d herein, refers to a

C -Cs al kyl group, as previously defRhed, ached to the parent

nol ecul ar noi ety through an oxygen atom Exanples of G -Cs-al koxy

i ncl ude,anbubiare not limted to, nethoxy, ethoxy, propoxy,

i sopropoxy, n-butoxy, sec-butoxy, %frtbutoxy, n- pent oxy, neopent oxy
and n-hexoxy. The terns "hal 0" and™ hal ogen," as used herein, refer
to an atom selected fromfluorine, |ghlorine, brom ne and iodine. The
term"aryl," as used herelH Nref e 0 _a nono-or bicyclic carbocyclic
ring system having one or two amomati &Hi ngs including, but not
limted to, phenyl, naphthyl, t:trahydronaphthyl i ndanyl, idenyl and
the |ike. The term "substituted s as used hereln refers to an
aryl group, as previously defined, uted by one, two, three or
nore aromati c substituents. Aronati ituents include, but are
not limted to,--F,--C,--Br,--1, 0t ect e hydroxy, aliphatic
et hers, aromatic ethers, o0xo, --hKQ aCiZ al kyl optionally
substituted with halogen (such as perhaloallcyls) C2- C12- al kenyl
optional Iy substituted with hal ogen, --C2-Cl12-al kynyl optionally

substitut.ed. th hal o rotecte

i no. - e PRI RSy S Rpite B 3V hqurpon ytesrmsniefs copoound
kenyl, - -WidreitC84 §12- cycl oal | cyl , --NHaryl, - - NH het eroaryl , - - NHhet er ocy
cl oal | cyl, -d|aIIcylan1ncycl|afy+aﬁrﬁe————————AA

ri ple bond by the renoval of
| kynyl groups include, but
1 :propynyl, 1-butynyl, and

——-ﬁ—affcynyi'-:67763'Ci?'CyCToafrCyT—--ﬂ'aryr —(30-|hetero
aryl, --0-heterocycl oal kyl , - -
-Cl2-al kyl,--C(0) --C2-Cl12- alkdﬂ%?
-Cl2- cycloalkyl -- C0)- aryl --C(0) 4
oal | cyl, - - CONH2, - - CONH- -
- Cl2-al kyl , - - CONHC2- C12- aIkenyI,--CCNH—- -ChHal kynyl , - - CONH- - C3
- Cl2- cycloalkyl --CONH-aryl, - - CONHhet er caryl , - - QONH- het er ocycl

--02--C2-CIZ-alkenyl, - - - - C2- -
g_?lkl;%;' ang % éﬁ@ffﬂg&épc %geptév p1l acyfsEpe %egq na s%nt 8%tho&23 soclvgnt ata
2-heter Qaﬁpélature 0éRedhe T8 ®and 150°C.
ryl, --0CO2- heteroaryl, - - 0CO2- het er ocycl oal kyl , - - OCONH
2,--0CONH--C1-Cl12-a I lcyl,--OCONH - C2-Cl12-al kenyl , - - OCONH- - C2- C
12-al l cynyl, A—c@ﬂﬂebm;@ﬁﬁ@lor&-déﬁﬁdﬁﬂaﬂlkﬁéb£, or- A¥GeidcAutiydllyacceptable salt thereof,

C( 0) !_I: 2;%;[1 %chuil%ﬁ essen ars] g%ﬁﬁ%@}f&g_ﬁég%&uen arll\cy/orlhe working examples.

al keny1, --NFKXO)-- -Cl2-al kyny1, - - NHC(0) - - C3- C12- cycl oal kyl , - - NHC( 0)
-aryl,--NHC(0) -

het er oaryl , - - NHC( 0) - het er ocycl oal kyl , - - NHCO2- - C1- C12-al | cyl , -

- NHCO2 - -Sp2eifill dntaldioenig bf eyclic depsipeptides of the invention are:

NHCO2- - C2- C12- al kynyl , - - NHCO2- - C3- C12- eycl oal | cyl , - - NHCO2- aryl , --NTI C
2- heteroaryl, -- NHCO2- het erocy cl oal kyl, --NHC( 0) NH2,

-Cl12-al kynyl ,--C(0)--C3
oatyl, -|-C(0)-heterocyc




NHC( 0) NH het eroaryl, - - NHC( 0) NH het erocycl al kyl, NHC(S) NH2,

NHC( S) NH- - G - C12- al kyl , -- NHC(S) NH - C2- C12- al kenyl , - - NHC( S) NH- - C2- Ci
2-al kyny1, WONPRYIRH- - C3- C12- cycl oakl , -- NHC(S) NH a PCT/EP2008/060689
ryl, - - NHC( S) NH het eroaryl, - - NHC( S) NH het er ocycl oal kyl , - - NHC( NH) NH2,
NHC( NH) NH- - Gi - C12- al kyl |, - - NHC( NH) NH- - C2- 01 2-

al keny1l, - - NHC( NH) NH- - C2- C12-al | cyny1, - -

NHC( NH) NH- - C3- C12- cycl oal | cyl , - - NHC( NEf

)NH ary1, - - NHC( NH) NH- het er oar y1, - - NHC( NH) NHhet erocycl oal | cyl,

NHC(NH) - - G - C12- al ,2- - NHC( NH) - - C2- C12- al keny T3y HC( NH)--Cz- Cl2-
al I cynyl , - - NHC( NH) 2-gycl oal kyl , - - NHC( NH) - C(NH) - hetcro
aryl, -- NHC( NH) e @c'y Il cyl, i

_ - O NH) NH- - -H%akl (" - C2- Clj2- al Kyl K- -Cl12 -
al kyny1, - - ‘rzj cljgal kyl , af \:9(0 0

- - C( NH) NH hé£1 oar yi NHhet er ocycl vatlcy ° N
1--8(0)-- 2a|kylo- S )--C2-Cl2-al keayl, - - S(9) -Cl12- al kynyl
--S(0)--C3- €122 cycl oal ,--S(0)-aryl, “*S(0) - het er

oaryl, --S(0)-heterocy®lo kyI SO2NH2, --SOZNH— Cl Gr2-

al kyl , - - SO2NH- - CZ-F%@@ )cenyl --S m

02NH- - C2- C12- al kynyl , - - SO2NH- - C3 Cl12- cycl oal kyI --SéZNHaryl --S02NH-h
eteroaryl, - - SO2NH hgt efocycl oal | cyl , --N HS02- - Gy Ci2- a

| kyl, - - NHS02- - C2- C12>yat Renyl, - - NHS02 N%

--C2-C12-al l cynyl, = 02>=33- ¢12- cycl oal kyl , 02

b1, - NH S02-
het er oary NHQ%‘ )\[( \)L \r-). et\gt; yl rhete

t erocycl oall c¥I r¥ CH2NH2,¥- - £H2 CH3, - arylfanyl al Ncyly,
", - - C3- C12- c‘g/foal | c‘irh/l\ /ai koxyal kyl

ro arylal kylr er ocycifoay
C 2| --S--CZ C 2 | | ]
1 12-al kyny r@

pol yal koxy, - xymet Ro

net hoxyet hoxy, --SH, - - S- - 5--C3-Cl2-cy
cl oal kyl ,--S-aryl, --S-+#e roaryl --S-heterocycl ald or

met hyl t hi omet hyl . F[,Itmlﬁas(lwder stood that the ar ¥I er oaryls,

aI kyls and the |ike can be further substituted.

"arylallcyl," as us erein, refers to an aryl up attached to the
par ent corrpound Vi a &I kyI or Cl1-C6 al kyl ug? Exanpl es

include, but are nef him 3 benzyl, phenet he|like. The
term "substilt uged] afyl al k IOHN used helr eign, § r fers {6 yl al kyl
, b - “ORENTWO, more

er'ein, refers
ng’having from

aromati ¢ substituents®
to a nono-, bi or tr clic aromatic radical oror
five to ten rlng at ons ich at |east ‘one ring at is selected
fromS, 0 and N, zero,®one or two ring atons are &fiditi onal

het er oat oms i ndepegpgiami(vy) sel ected from S, 0 angmita camd the remaini ng
ring atons are carhon, wherein any N or S contained within the ring
may be optionally o |d zed. feteroaryl includesy Kut is not limted

to, pyridinyl, pyraz r|md| nyl, pyrrolyl, Eﬁyl
madi azioy,

i m dazol yl, t hi azpbylnw ox Y i sooxazol yl o yl],
oxadi azol yil thi obhdnyl, - i /02452 \HF\PZ, 08/ 05068 furanyl,
qui nol i nyl,” ikodui Aolli nyl , jjbenZi ni dazol ylf iz obxazoljjy|

o]
qU|noxaI|nyI si?d the ' e heteroaro tic r|mg\ %e bonded to
t he chem cal ouct urecth -ngh a carbon ershetero®a The term
"substituted heteroaryl as used herein, refers t het er oar yl
group as previously defined, substituted by one, two, three or four
aromati ¢ substit u&mnsila (Kie tern1"C3-C12-cyc10d%hthGﬂDas used herein
denotes a nonoval ent group derived froma nonocyclic or bicyclic
saturated carbocyclic ring conmpound by the renoval of a single
hydrogen atom Exanples include, but not limted to, cyclopropyl,
cycl obutyl, cyclopentyl, cyclobexyl, bicyclo[2.2.1]heptyl, and

het eroaryls" as

- H




WO 2009/ 024527PCT1EP20081060689 34 The term "G -C3-allcylam no,"” as
used herein, refers to one or two Cl-C3-al kyl groups, as previously
defi ned, awWO20d42H t he parent nol ecul ar noi ety t hr ougtCTAERDABH6IFEN
atom Exanples of Q C3- al kylam no include, but are not limted to,
met hyl am no, di net hyl am no, ethyl am no, diethylam no, and
propyl ami no. The term "allcylam no" refers to a group having the
structure--NH(Q C12 al kyl) where C1-C22 al kyl is as previously
defined. The tern1"dia|ky|anino" refers to a group having the

structure--NQ Cl12 1) (CI- al kyl), where
previ ously defined. °of dial kyl am no are,
di et hyl anj di ebhybarm thylethylanlno

i ke. The rnnF?Ek xycar epresen S es er grbup,
al koxy grotp,yatt ag ¥ rent

car bonyl groub uch a ¢ ycarbonyl eP ycarB
The term "car héxal dehyde *_ds used hereln efers t
fornul a--CHO™ The term" boxy, as used hefein, refers
of fornula--COOH  The*term "carboxam de," as used herein,~ebers to
a group of formil porm@a@xihi( @ C12 al kyl ) or-- %1%2 al kyl)
(Cl-C12 al kyl),--C(0)NH2, NHC(0)(C -C12 aIIcyI)
aIkyI)CXO)(Ci Cl12 alRyl) and, the like. The term™ hydroxy protecting
group” as used herei d&g{s 0 a labile chem cal noiety which is
et

reactlons&durlqg ;EG Jbricedures. After said synthetic
procedure(ﬁf\rhe hw pliot £cting group as described herein may be
sel ectivel y rémgved. drioxy[ protecting groups as known in the are
descri bed geng Iy in"T G eene and P. G M Wits, Protective

G oups in Crganlc Synt, , 3rd edition, John WIey & Sons, New York
(1999). Exanpl es of hydroxyl protecting groups include
benzyloxycarbonylOnwlaﬁgfpobenzyloxycarbonyl

4- br onobenzyl oxycar bonyl , 4- nethoxybenzyloxycarbonyl,

nmet hoxycar bonyl , tert-butoxycarbonyl, i sopr opoxycar bonyl ,

di phenyl net hoxycarbonyl, 2,2,2- trichloroethoxycarbonyl,

2-(tri rremlta)tycslb |dyﬂs)p65thﬁs<m¥irﬁw1ﬂb (VI2y, bus-{anvy hm(ymn RaME produced by the

known in the art to oxyl group agai nst undesired

Iyl hi I trifl tyl,
B T K T G A AR e

2 2,2-trichloroethyl, 2-trinethylsilyl ethyl,

1,1-dinethy1-2-propeny|, 3- nethy1-3-butenyl, allyl, benzyl,

par a- met hoxybenzyl di phenyl met hyl , triphenylmethyl (trityl), 35

t et r ahy ddibdrpegific crbbdioxitsret dyylic, depajcbyidcs bf thembdiyibn aloenzyl oxynet hyl ,
2,2,2-triehloroethoxynmethyl, 2-(trinmethylsilyl)ethoxynethyl,

met hanesul fonyl, para-tol uenesulfonyl, trinethylsilyl, triethylsilyl,

tr||sopropyI5|IyI nd the like. Preferred hyd vd otecting groups
for the present e acetyl (Ac or--(( Qenzoyl (Bn
or--C(0) C6Hp) , and s|IyI (TMS or--Si ( )3). term

"protected hydro y , as used 'n, refersaj\ hydroxy
protectedTﬂbﬁh dny‘prot € |hed abo
i ncl udi ng‘'ben I, a |4 FinEthy|SI yb rleth

met hoxynet hyl _Lgr oups, ¢f of exanple. The ter "am n ﬁot ctlng group”,

as used heré&in,°refers a labile chem™al °noi ety is known in
the art to protect amnean¥no group agai nst unde5|red ctions during
synthetic procedy fsua Qﬁmﬁr said synthetic proced s) the am no
protecting group as de bed herein nmay be sdl y renoved.

Am no protecting groups as known in the are descrlbed generally in T.
H Geene and P. G M Wits, Protective Goups in Oganic Synthesis,
3rd edition, John Wley & Sons, New York (1999). Exanples of am no



The term "acyl"” includes residues derived fromacids, including but
not limted to carboxylic acids, carbam c acids, carbonic acids,

sul foni ¢ avloRe99amid? phosphor ous aci ds. Exanpl es i ncl udee@lERb@tosass9
carbonyl s, aromatic carbonyls, aliphatic sulfonyls, aromatic
sulfinyls, aliphatic sulfinyls, aromatic sul fonyls, aliphatic

sul fanyls, aromatic sulfanyls, aromatic phosphates and aliphatic
phosphates. An "amno acid" is a nolecale that contains both am ne
and carboxyl functional groups with the general fornula NH2CHRCOOH.
The term am no aci ncliges standard am no acids and nonstandard

am no aci ds. "StaHSE;&—£§§2§ aci ds" are al ani ne, arginine,
aspar agi ne, aspart,_cyaci ysteine, glutam c acid, glutam ne,

gl yci ne, histidi |soleuci : uci ne, |ysine, methionine,
phenylal'cggﬁ{ sari 9 reoni ne, tryptophan, tyrosine, and
val i ne. /024 (AL EP2008/ 060689 36 A "standard am no acid
which is not artlcoacfd" is selected fromthe group consisting of
al ani ne, ardf nlne asparfagine, cysteine, glutamc acid, glutam ne,

gl ycine, histidine, i 2gCci ne, |eucine, |ysine, nethionine,

phenyl al ani ne, pr%%hn erine, threonine, tryptophan, tyrosine, and
valine. In the case & utam ne or glutamc acid, a "derivative
thereof' is e.g. a n|tr|Ie or an ester, such as e.

gl ut am i [ No ds" are
am no aglﬁ [ %%Hrc dFI% c,pu?l E@;?OI?“ (:ﬁl @1@ ]ferpr%dplﬁ§er?eei’ andgh cat 8"’3(°ef'0bw”‘s &
fm cti orth¢ inggmoap@SMKBPIBH). ar e not one of the standard am no aci ds.
Exanpl es thereof are sel enocysteine (incorporated into sone proteins
at a UGA codon), pyrrolysine (used by sone nethanogenic bacteria in
enzynes @tbeer@&@@@bn@ﬂhaﬂ ef cyplet dsperetides of the inverttihe acodon UAG)

| ant hi oni ne, 2-am noi sobutyric acid, dehydroal ani ne,

3- anm no- 6- hydr oxy- 2- plperldone gannaanlnobutyrlc acid, omthine,
citrulline, honocys e, dop e or hydroxypr ofy " Non sic

standard am no aci ds¥ a , asparagi ne, Egj?
i ne, glycine, is I Ie; C|ne

cystei ne, glutanlco
nmet hi oni ne, eny %i/h%é Sproline, serine,,t ines r t ophan,
tyrosine, n =%am no- 6- Hydr oxy-

er | difn- -6ne) is a
nonst andar d ahl o aci fdMn

for instance 9 cyangpaet eyia. " Ahp
derivatives" e ot timtedto ——— Bl
3- ani no- 3, 4- Qkhydro 1H di n-2- one (defiydro- AHP),
3- am no- pi pefredi n-2- one and "ether and ester derivatives of AHP.
Preferred Ahp der are 3-am no- pi peri dif- or Ahp-1 or
Ahp-11 as deplcteg%gﬁi ereln Ris selecte I%ﬂﬁggﬁé group
consi sting of (CL. 12)a|ky|, (C242) al kenyl, (C2.12)all cynyl
hal o(C112) al kyl, - (Cl.12)al koxy(C1-12)al kYl ,
(C1- 12)a|koxy(Clhydroxy(CllZ) -12) al koxy(Ct - 12)a|ky| al kyl, phenyl
and phercwlic gyngiprtides oA IRt SO 24 5D P RO [ERROBIE)0BOGRad 0B Fcebipitidslant

member s @hetilletidn@isMr1865n0onst andard ami no acids are:

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



N OH H 0 3-am no- 3, 4-di hydro- 1H pyri di n- 2- one (dehydro- AHP) NH
NH Proline derivative includes e.g. 5-hydroxyprolin. "Am no acid
derivati veWO 208id2¢1d&, but are not limted to, O0-al kyl, RCTAER2DS/060689
0-acyl, S-alkyl, S-aryl, SS-alkyl, alkoxycarbonyl, O0-carbonyl -al koxy,
carbonat e, O-carbonyl -aryl oxy, O0-carbonyl al kyl am no,

0- car bonyl -aryl am no, N-al kyl, N-dialkyl, N-trialkylamonium N acyl,
N- car bonyl - al koxy, N-carbonyl -aryl ox¥$ N carbonyl-allcylam no,

N- car bonyl - aryl am no, N-sul fonyl al kyl, or Nsul f onyl and.

HTS High Throughput Screening

1C Intermediary culture

ID Identification

MB Myxobacteria

MC Main-culture

rC Pre-culture

pO: Partial pressure of oxygen in culture broth (100% = saturation with air)
rpm Rotations pcr minute

SCCE Stratum corneum chymotryptic enzyme

SPEX Solid phase extraction

vvin Aeration rate (Volume of air per culture volume and per minute)

A “chemical residue” can be any organic or anorganic chemical moiety. The expression “chemical
residue” includes, but is not limited to substituted or unsubstituted aliphatic group, e.g. C;-Cialkyl,
C1-Csalkyl, or C,-Cyzalkyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl,

substituted or unsubstituted heteroaryl, or halogen. For instance, a chemical residue as defined in

the claims can be any of the chemical groups described herein-below.,

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.



"Non-basi ¢ standard am no acid derivatives"” include, but are not
limted to, O-alkyl, O-aryl, O-acyl, S-alkyl, S-aryl, S S-alkyl,

al koxycar bW209/0342ar bonyl - al koxy, carbonat e, 0-car bonHCTEPI8/0§06890-
car bonyl - al kyl am no, O0-carbonyl -aryl am no, Nal kyl, N-dialkyl,
N-triallcylamonium Nacyl, N 38 carbonyl -all coxy,

N- car bonyl - aryl oxy, N carbonyl-allcylam no, N carbonyl-arylam no,
Nsul fonylallcyl, or N-sulfonylaryl. "¥rosine derivative" include,
but are not limted to, -0-alkyl, O-aryl, O-heteroaryl, 0-acyl, O-
POBH andlho+@as H:1-Gsilal 1C: &% alirpl, 'og GaCi: alfyl,"ian ugd hbrinprcfenetsatupad) diaight-

The CH i . i i I f
The. O AR, IR B B AR B B Bl SR L
(C2_12) adnfl siypagrbon Herho (aSietdyedy. Kydmplésaif ©(-C2alkid yalidets iyclude methyl, ethyl, propyl

?acllog- g)zaaﬂiéo)%l%%ﬁﬁ%iﬁcﬁ %#ﬁ%?&éﬁﬁ@ 8@«%%9&1&1/3%111 W(del bal.lrtn are Cr)lgta!mgted t(i methyl
unsubst iethyl, @pgk isbpropyierbugiisst-butpl sed-biotyl, afpﬁltyl agopérayliryd ll—hawl/taallcﬂe rayd
or aryl aelx!ﬁ}ﬁﬂé’é of d1 lﬁ.Lug@%ﬁicML 111@ﬂﬁ| Bﬁ‘{‘a% 18)9 Yk 3' elﬁwl é)rolppg B§}51 %{?ﬂ ]Ife| A4 as

derivative” 1ncl ut are not
descri bélﬁpfwep@ﬂnn@mbdtcdl whrtged. @é@dl mﬂxeﬁs %mji thﬁéd@rl bed in the exanpl es
bel ow. Said derivatives can be prepared using nethods well known in

the art. The invention further relates to pharmaceutically acceptable
salts arihedrsmi"sbstityiedallsyl,"apused berpauris tofn alkd, speheasefh-Gurplleh o Gt
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In one aspect the depsipeptides according to the invention are
obtained by cultivating a Chondromyces crocatus strain which was
deposi t ed WR 200902437 i | 2007 with the DSMZ (DSM 19329) dICTAPOWGHWEhed
by cultivating a Chondromyces robustus strain which was deposited on
24t h WD 2009/ 024527PCT/ EP2008/ 060689 46 April 2007 with the DSMZ
(DSM 19330) or are obtained by cultivating a Chondronyces api cul atus
strain which was deposited on 23rd Jud¢ 2008 with the DSMZ ( DSM
21595). The deposit of the strains was nmade under the ternms of the
Budapest TiFrteat"¢ -Coralkhleminet’ s wad haeial refleco g ar vonCof:-tlke ghepoas [irevidusly
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strains e lrrevo estriction ‘or conditi

r el easedlitydamineingjudd, b awp@hhmiml . 9wtieriroune flingthybmdm cthilireindelrdsilangub,
strains @ﬁg(ﬁ§gﬁhged merely as convenience to those skilled in the
art and ar ot an adm ssion that a deposit is required for

enabl enent . is to be understood that the present invention is not
limted | 0| i

crocat us*‘ﬁﬁ%“o%ﬂgi@i’%ﬁylé%is N AR Y Bt
Rat her , i prprpfaslediefijedvent i on contenplates the cultivation of ot her
organisns capabl e of produci ng depsi pepti des, such as nutants or
variants of the strains that can be derived fromthis organi sm by
known nedhsdersiinlkglamior gpfers topgatuabpung theptruchnd-dI(ErCiz plaldl (GrtGroalkyD,
treat menghey (§ %ﬂ@*ﬂl%lpréﬂ&ﬁggﬁed RRAGR LRI afrincAM, bl Rl irfited to,

sel ection an e de ptides of the present Invention
may be tﬂ”@%‘?ﬂ%‘ﬂ@%ﬂ%HIW“Q/&WF%@@Y‘%F@WO@P%PSW theNiker oor gani sns t hat

nmay synthe¥raealkhe a0meuaisent ad ARr PoES AL ad Mpgio ah&ﬁém %mtﬂdiemar e
not limted to bacteria of the order Nyxococcales 'so referred to

as nyxobadleler moiendhopgha qailiqepﬂ group suchas wetheyycaronyb re%wﬁ'éiriawgi i the likgre
genera of nyxobacteria include Chondronyces Sor angi um Pol yangi um

Byssoph Ioan Jahn nocysti s, Koffleria Myxococcus,
Cbralloéﬂ@éﬁ @ﬂg Pefs us lEﬁﬁh qﬂﬁ?’%ﬁ?ﬁ%ﬁﬁEPPﬁ H@alangium

Mel i ttangi um PyX|coccus The taxonony of myxobactcria is conplex and

referen i S de tqg Garrjty. Bel | JY, r (2004) Taxonom c
bt 1 o DF acpRaig ) b beipdtisng s Enbp P o Gt 1 o
bacteriology, 2nd edition rel ease 5.0 May 2004.
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a cul tur gfﬂ%ﬁp@gronyces crocatus or Chondronyces robustus or
Chondroﬁ§9'§ Fdtfatus. The suitable nmediumis pref erabl y agueous

and contains sources of assimlable carbon, nitrogen, and inorganic
salts
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t he fer rentletivan rm;raxwedaélyarloo:upm@ctﬁlgtgmuab@dmom On. the Adescribed generally in T. H.

2009/ 02;&?@3 Bld EERP R0 008 4 Gm'z} s %@ e%mgsiﬁsig%ﬁ?ﬁﬁ hsdvitg the

depsi pe produci ng der obi ¢
condi t i dfess, b@wﬁ@rk ¢f1899)elioampleeof laidtoorlmrqﬁeoyhamupsonchajebenzviomd:attbank 4-

ferment %nd’é@n‘izgfok%rb%i?i ?&oﬁ%ﬁu;i%&é}rcﬁb’on&m h g%i'n%ﬂ(rxggaﬂ%n oxygen or

an appropriate gaseous mxture to-t ocu ure di a during
i ncubat imathoxpearbopdnterdutexwarfbbid, lmmpammhonyd)fdmhﬁwlmmmhmm!eZ 2,2-

Co”pounfelﬁ%lﬂf}é{e%o%%%ﬁhaﬁ grﬂmc&ﬂﬁpl)@@%ﬁﬁb&ﬂi‘%%&Er?fo?fcm%@ 1} sol at ed

fromth ture’ 1 n cohventlo usual” ‘'manne xXanpl e by
ext r act i aiploxygatorsthrageralt Geymdpthicroapey hdluorogred inmltoaxaicwi 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),



solvents or aqueous m xtures thereof, |like acetonitrile, nethanol or
tetrahydrofuran at different pH Another exanple is

partiti on-9er20ee2éeygr aphy, for exanple in the solid-I|i qua/EnR2008M06a68%
liquid-liquid node. Also size exclusion chronmatography nay be
applied, for exanple using Sephadex LH 20 (Sigma-Aldrich) and el uting
with different solvents, preferably with alcohols. As it is usual in
this field, the production as well as3fhe recovery and purification
process may be nonitored by a variety of analytical methods,
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nmass se nsnsbprv;aalmiwl hidght lilecBiefeaed ln}gruxgltplnmdcsmg E@npsefnaﬂmbleseat iRIntbn are

Funct | orfy 52k SEr PR TR 1Bl 08, oMY S ARG BB S,

gradient mxture of a polar water m scible solvent and water at a
speci ficp a t ferent .
wavel engt ﬁls_!ergln Hgée@tﬁg gi& ' %IQ P%E@‘ié&gﬂ Esho Wngrou% prcqécied With'h hydroxy
2009/ 024827Mag LEPPR 09 808889, Jb@lldmglbvawlvwstybrmrsetﬂn)dmlbfh rrethylig] ogs
havi ng sj,fdx ﬁl on, vities are within the scope of the
presentsdljnvde tFtoﬂ%%gpsﬁjﬁé%ﬁ%es may optionally be nodified using
met hods wel | - known |n the-art and described herein. For instance,
deri vat iMes. QL6 HAeREl ? f [ by
derivatization {ﬂ 8 ﬁ go Q%d %SZ‘%E Ee@ %&Yﬁg%rlfﬁpe %Xn&?m%ﬁ%iﬁqs

X- AT- A2 OmAWRHHI th%altf@rpﬁ-‘rt@é@samlaq groug mm?fméilﬁ@rrqitlie@nmfdun@ﬁmﬂmmrm@um n
A4 is O Nerbyg Eyrn%ﬁcnﬁ&t,edﬂ'fe(s?thgMHQH?E@CM&r&lp% ﬁécnlﬁd@wreﬂ%ﬁag b@@c]ecuvely
organi c or inorganic acid . | uoro acetic acid,

aci d, hy@PesH APine PacHne &s?upa aa_léwg uaf%}e #re descgbedgepesaiiy iy T- %&rme and®.

et her at €G.IND. VutS ¥ Bitve G?ougs m@:@%@%‘ﬂm@}z}" @rﬂicedltl-gk":.fohrpWHW & Rewd N@w York
sol vent at a tenperature betweén - 'C, preferentiall

y
bet ween USBE Eéﬁapl?scﬂf W@ﬁﬁé?%ﬂ%gréumb‘)dude’tLﬁ‘éafﬁ ﬂ@é’é}?“ﬁii tophbusgxyeasbayslifids
wher ei N fhdrehPimethoxycarbonyl, benzyloxycarbonyl, and the like.

The term "protected amino”, as used herein, refers to an amino group protected with an amino

protecting group as defined above.

The term "acyl” includes residues derived from acids, including but not limited to carboxylic acids,
carbamic acids, carbonic acids, sulfonic acids, and phosphorous acids. Examples include aliphatic
carbonyls, aromatic carbonyls, aliphatic sulfonyls, aromatic sulfinyls, aliphatic sulfinyls, aromatic

sulfonyls, aliphatic sulfamyls, aromatic suifamyls, aromatic phosphates and aliphatic phosphates.

An “amino acid” is a molecule that contains both amine and carboxyl functional groups with the
general formula NH2ZCHRCOOH. The term amino acid includes standard amino acids and

nonstandard amino acids.

“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.



WO 2009/ 024527PCT/ EP2008/ 060689 49 NH by treatnment of a conpound
wherein A4 is O NH with nol ecul ar hydrogen or source thereof, e.g.
cycl ohexen®O 28¢p@#i2ém f ormat e, in presence of a cat al ySHCTEERJI08/060689
palladiumin a solvent e.g. 2-propanol at a tenperature between -50
and 100 C, preferentially at roomtenperature. with an organic or

I norgani c acid, e.g. sulphuric acid, hydrochloric acid or a Lews
acid, e.g. borontrifluoride etherate Bf presence of an reducing
agent, e.g. triethylsilane, a solvent, e.g. dichloronethane, THF, or
wi t hout /A& “sankard amiratacid whetpere bapartic bad iesatected &o thaghodb@nting of alanine,

preferenti. en..z: mer.at. - : )

b et L Y RIES A LAPTLEFREA Bof, po cio.
PCT/ EP20@8/e) 3eBB8inP@helaninehyrolineeszting fhireonine aryptopirmutycsivhené valind4n ths
0

case of glutamine or glutamic acid, a “derivative thereof” is e.g. a nitrile or an ester, such as e.g.

glutamine-nitrile, glutamic acid ester.

“Nonstandard amino acids™ are amino acids (molecules that contains both amine and carboxyl
functional groups) which are not one of the standard amino acids. Examples thereof are
selenocysteine (incorporated into some proteins at a UGA codon), pyrrolysine {used by some
methanogenic bacteria in enzymes to produce methane and coded for with the codon UAG),
lanthionine, 2-aminoisobutyric acid, dehydroalanine, 3-amino-6-hydroxy-2-piperidone, gamma-

aminobutyric acid, ornithine, citrulline, homoecysteine, dopamine or hydroxyproline.
“Non-basic standard amino acids™ are alanine, asparagine, aspartic acid, cysteine, glutamic acid,
glutamine, glycine, isoleucine, leucine, methionine, phenylalanine, proline, serine, threonine,

tryptophan, tyrosine, and valine.

“Ahp” (3-amino-6-hydroxy-piperidin-2-one) is a nonstandard amino acid found for instance in

cyanobacteria. “Ahp derivatives” include, but are not limited to 3-amino-3,4-dihydro-1H-pyridin-2-
one (dehydro-AHP), 3-amino-piperidin-2-one and “ether and ester derivatives of AHP. Preferred
Ahp derivatives are 3-amino-piperidin-2-one, or Ahp-I or Ahp-II as depicted below wherein R is
sclected from the group consisting of (Ci.i2)alkyl, (Coz)alkenyl, (Cyi2)alkynyl halo(Cy-12)alkyl,
(Ci12)alkoxy(Cy.1z)alkyl, (Cri2)alkoxy(Ci.i2)alkoxy(Ci-12)alkyl, hydroxy(C.12)alkyl, phenyl and
phenyl(Ci.g)alkyl.



Wi th an substituted or unsubstituted afl canol and an organic or
inorganic acid, e.g. trifluoroacetic acid, sulphuric acid,

hydr ochl or WO 28¢%W34526r a Lewis acid, e.g. netal salts i nPGI/ERDIBHN6SS
e.g. substituted and unsubstituted al kanol es, THF, dichl oronet hane,
preferentially substituted and unsubstituted al kanol es, or w thout a
solvent at a tenperature between -78 C and 150 C, preferentially

bet ween -30C and 50C. [CH2],, OR 0@7wherein n = 1,2 and A is WO
2009/ 024527PCT/ EP2008/ 060689 51 wherein R preferably is H, alkyl,
subst i t uDéfdread thayliers diyhit femdy nbrnstoflas agompoidngewherein Al is Gn or
Asn and A4 is wherei R preferably is H alkyl, substituted alkyl,
wi th an subs ut ed of unsubstituted al kanol and an organic or

i nor gani cHattg—e—g(¢ trifluoroacetic acid, sulphuric acid,
hydrochl ori ¢ a Lew Faminb-hydepxypiperidinizonpAhdd et herate in
a solvent, e.g. séb3{ituted and unsubstituted allcanols, THF,

di chl oronet hane, @Heferentially substituted and unsubstituted

al kanol's, or without a solvent at a tenperature between -78C and 150
C, preferentially between -30C and room tenperature. WO

2009/ 024527PCT/ EP2008/ 060689 52

H,N

Ahp-| Ahp-ll

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

3-amino-piperidin-2-one

0
HzNﬁ
NH
O
HZNH
NH

Proline derivative includes e.g. 5-hydroxyprolin.

“Amino acid derivatives” include, but are not limited to, O-alkyl, O-aryi, 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-acyl,
S-alkyl, S-aryl, S-S-alkyl, alkoxycarbonyl, O-carbonyl-alkoxy, carbonate, O-carbonyl-aryloxy, O-
carbonyl-alkylamino, O-carbonyl-arylamine, N-alkyl, N-dialkyl, N-trialkylammonium, N-acyl, N-



wherein R preferentially is H OH O0-al kyl, substituted 0-al kyl,
0-acyl, by treatnent of a conpound wherein Al is Gn or Asn and A4 is
W th an dewgpdoexizég? agent e.g. trifluoroacetic acid antBVERIeNs[0m0689
presence of a base e.g. diisopropylethylamne (D PEA), in a solvent
e.g. dichloronethane or without a solvent at a tenperature between
-78 C and 150 C, preferably between -30C and room tenperature. g) -
the preparation of conpounds wherein 3 is and A6 is WO

2009/ 024527PCT/ EP2008/ 060689 53 wherein R preferably is al kyl,

substi t utaenin:dlfaldgoky, Nacyhony ledridasyy BleatbomyHalkdglami roeHtcamb miyl-afylanieg pound
wherein A n wth an alkylating agent e.g.-nethyl

i odi de, E% “qgorﬁsaﬁm“%¥%argyl brom de or-an acyl ating agent e.g.

et hyl chlorofornate or an alkyl or aryl isocyanate in presence of a
base e. g rb mntho vent
ot e ¢ en e S A EARAREE bR BB O S YRl a0 BB Soc
and roo rﬁngrapeOaiQJHeas vtleh barlegahgtlop,rlm molicedt nizya psnlsmmas ou nd Unl ess

ot her wi [ -

i ngr edi Zﬁ ed}fl%r(é%} tgxlsohg%ﬁll e n’D gléeﬁ ars@\%g%%ﬁ?&nﬁ h :ou c?%lslstmg of

condi ti dn'drOgﬁ:lCHCl :z)ﬂhbfls(@z fzb)iﬂltehyh(ﬁd)aﬂkynﬂh@ldﬁeﬁ)aﬂcvbat| on and cl ai ns
are to i nstances by the term
"about " I I%gﬁ&]g’?)qalg@n @gylngfj Alﬁo anbd% 1e contrary, the nunerical
paraneteﬁbuk@@Mﬁ@ﬁpmﬁGmmmN@Lpresent speC|f|cat|on and attached cl ai ns
are apprpex ] e m t
t he appl (I@C a?ﬁ%la% al@ny}iggﬁu}‘sﬁﬁgd %2{(:1]131[ S\q/lg lelﬁ%tsby?am elgﬁé)}:l 0@51(13{%18(1 {lulj

cl ai ns, asdellynyliheteroeslyl pukhgieecceelylelhdul d at | east be construed in

| i ght of t he nunber of significant figures and by applying ordinary
roundi ng techni ques. Notw thstanding that the nunerical ranges and
par anet eiPspsieptidardgrivasive Hinglede byt asapt glwp‘éfooqlepﬁlh@tlﬁ%mﬁltﬂeé as @gseribed herein

appr oxi n&l kARSse spdBicAl REd B mvl?elesaeﬁpla%low S3ild Ber RUAIPLEDe pr E?Q%@anegnd
Figures are reported as precisely as possible. Any nunerical values

may i nhé?‘ﬁ?ﬁdﬁye]éb?ﬂ“ﬁllﬁﬂ’@éﬁt ain errors resulting fromvariations in
experinents, testing neasurenents, statistical analyses and such.

The invention further relates to pharmaceutically acceptable salts and derivatives of the compounds

of the present invention and to methods for obtaining such compounds. One method of obtaining

the compound is by cultivating a Chondromyces strain of the invention, or a mutant or a variant
thereof, under suitable conditions, preferably using the fermentation protocol described herein-

below.

“Salts” of compounds of the present invention having at least one salt-forming group may be
prepared in a manner known per se. For example, salts of compounds of the present invention
having acid groups may be formed, for example, by treating the compounds with metal compounds,
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, ¢.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 2 free amino group, may be formed, e.g., by the



WD 2009/ 024527PCT/ EP2008/ 060689 54 Unl ess ot herw se defined, al
technical and scientific terns used herein have the sanme neani ng as
commonl y uwéewex@ed’by one of ordinary skill in the artParErzbngmboeshi s
i nvention bel ongs. Although nmethods and nmaterials simlar or

equi val ent to those described herein can be used in the practice or
testing of the present invention, suitable nethods and materials are
descri bed below. Al publications, paBent applications, patents, and
ot her references nentioned herein are incorporated by reference in

t hei r ententraisation Ioflqahasm:hcaﬁ aam)ﬁrfd[tloﬁkalt&ttbﬁleﬁS’oeBeIﬁt papees. f witlel¢alibases, or
includlq% detflntltlonsé Fn control. In addition, the materials,

nmet hods, ﬁé“&%‘ﬁBI&%’g g“ﬁ?lustratlve only and not intended to be

limting. WO 2009/ 024527PCT/ EP2008/ 060689 55 Exanpl es Exanple 1

Product i np s _EX roduction_of . the compounds
of °f or il Py £ SRR YA Bt i SOk el S BB S <
crocat uscasbe @ qnnertNd,sfor soinplediy tfertonrmtaritheniviblegieits nhahcidatiplos salisofot en
wood of i) O I ries. The strain has been
unanbi gue%amL%&éreatﬁgﬁi“@gﬁa%&gﬂe& %‘r%ot(r)ryces crocatus based on the

nor phol ogy of the fruiting bodies as well as on the partial sequence
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t he Del tiany, r o
R e

char act eximelp exer siliet dehefhyshit: ngethmmessm rigwio ghromtaﬂoempl‘rymer@rrmrsetrblwe
swar m onoRfli £ha$hlehBEESin B8 bdda R ACkhMRe By lutl i |

aggr egatg to for mefruft |nbr£1! : ogﬁgs lﬂ q’b’agvfg%agg? %ﬁ;@@%g%61§f§re
The Chorﬁalftﬁrfwégea«g%wmd@@aﬁlplaemhwfnxmmoﬁdm@wpis@nerhasob@e@hledep@gmpled
at the REVMEtHSactdf RAKRARSIRALrBY mgﬁmté&g’@% oval ¥t vagwfrﬁ&maenals
crocatus strain of the’invention is not viable as a pure culture and
cannot be maintained without a conpanion strain. The conpanion strain

can be abfahdaRets ﬂiﬁﬂﬁlﬁ%n BlRts Q@[gbe‘%ﬁor%d%raﬁd/@ﬂﬂuhﬂé(?ac@&di%%foes"t’aiﬁlizﬂg m@ﬂods
allquot of a fernentation co-culture on agar plates medi um

sinilar ecﬂoélem%altrplaﬁoz%@lmﬁ@)%yilﬁtmi@tlﬂbmeth@hdaecwrw@wﬂqns el likeet aI

—(1996);Jacobi;—et—al-—(1997))— BaseeHaFk wpa%ﬂa#%sequeneeﬂf—r—f———f

—the 1

6S—FRNﬁrg€n of —the_conpari dronyces crocatus_ of
this i niEREYShR deRSWéPT@FSo%fé%ﬂthﬁaﬁwap @1@&%9}1%%%1 erpsoteasesniramples pher

Rhi zobi ah@sotWptihiliRe poRast 7B Srfised HARAGKSMI 72 pkARUKE thelRpclR AEPLGRERIes of
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erythematosus. More preferred diseases and disorders which may be treated or prevented using the
cyclic depsipeptides of the invention are “epithelial dysfunction” or “epithelial disease” including,
but are not limited to, inflammatory and/or hyperpoliferative and pruritic skin diseases such as
keloids, hypertrophic scars, acne, atopic dermatitis, psoriasis, 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 inflammatory bowel disease and Crohn's
disease, cystic fibrosis (CF), chronic obstructive pulmonary disease (COPD), pulmonary fibrosis,
adult respiratory distress syndrome, chronic bronchitis, hereditary emphysema, rheumatoid arthritis,
IBD, psoriasis, asthma. In another preferred embodiment, the cyclic depsipeptdes of the invention

can be use to treat cancer, in particular ovarian cancer.

Diseases and disorders which may hence be preferably treated or prevented using the cyclic
depsipeptides of the invention include 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, rheumatoid

arthritis, IBD, psoriasis, and asthma.

Discases and disorders which may hence be more preferably treated or prevented using the cyclic
depsipeptides of the invention include 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.

Diseases and disorders which may hence be equally preferably treated or prevented using 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.
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Diseases and disorders which may be even more preferably treated or prevented using the cyclic
depsipeptides of the invention include 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 discases with epithelial barrier

dysfunction such as aged skin.

Human kallikrein 7 (hK7) is an enzyme with serine protease activity located in the human skin. It
was first described as stratum corneum chymotryptic enzyme (SCCE) and may play a role in
desquamation of stratum corneum by cleaving proteins of the stratum corneum (e.g.,
comeodesmosin and plakoglobin). The stratum corneum is the barrier-forming outermost layer of
the epidermis and consists of comnified epithelial celis surrounded by highly organized lipids. It is
continuously being formed by epidermal differentiation and in normal epidermis the constant
thickness of the stratum corneum is maintained by a balance between the proliferation of the
keratinocytes and desquamation. Enhanced expression of SCCE in inflammatory skin disease may
be of etiological significance (Hansson, ¢t al. (2002)). Transgenic mice expressing human kallikrein
7 in epidermal keratinocytes were found to develop pathologic skin changes with increased
epidermal thickness, hyperkeratosis, dermal inflammation, and severe pruritis. A genetic association

between a 4 bp (AACC) insertion in the 3'UTR of the stratum corneum chymotryptic enzyme gene

and_atopic_dermatitis_has_been reported_(Vasilopoulos,_et_al._(2004)),_suggesting. that_the_enzyme
could have an important role in the development of atopic dermatitis. Atopic dermatitis is a diseasc
with an impaired skin barrier that affects 15%-20% of children.

Kallikrein 7 is a S1 serine protease of the kallikrein gene family displaying a chymotrypsin like
activity. Human kallikrein 7 (hK7, KLK7 or stratum corneum chymotryptic enzyme (SCCE),
Swissprot P49862) plays an important role in skin physiology (1, 2, 3). It is mainly expressed in the
skin and has been reported to play an important role in skin physiology. hK7 is involved in the
degradation of the intercellular cohesive structures in cornified squamous epithelia in the process of
desquamation. The desquamation process is well regulated and delicately balanced with the de novo
production of corneocytes to maintain a constant thickness of the stratum corneum, the outermost
layer of the skin critically involved in skin barrier function. In this regard, hK7 is reported to be able
to cleave the comeodesmosomal 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
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(1 "inhibitors might result in an enhanced activity of hK7. Recently it was found, that mutations in the
spinkS gene, coding for LEKTI, are causative for Netherton’s syndrome (12) and a single point
mutation in the gene is linked to atopic dermatitis (13, 14). Finally, another level of controlling the
activity of hK7 is the pH. hK7 has a neutral to slightly alkaline pH optimum (2) and there is a pH
gradient from neutral to acidic from the innermost to the outermost layers in the skin.
Environmental factors like soap might result in a pH increase in the outermost layers of the stratum

comeum towards the pH optimum of hK7 thereby increasing the hK7 activity.

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
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Netherton’s syndrome or other pruritic dermatoses such as prurigo nodularis, unspecified itch of the

I~ =~

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,

and there is a need for specific modulators (agonists or inhibitors) thereof.

Human neutrophil elastase (HNE, also know as human leukocyte elastase, HLE) belongs to the
chymotrypsin family of serine proteinases. Its catalytic activity is optimal around pH 7, and the

catalytic site is composed of three hydrogenbonded amino acid residues: His57, Asp102, and

Ser195 (in chymotrypsin numbering), which form the so-called catalytic triad. The enzyme is
composed of a single peptide chain of 218 amino acid residues and four disulfide bridges. It shows
30 to 40% sequence identity with other elastinolytic or nonelastinolytic serine proteinases, HNE
preferentially cleaves the oxidized insulin B chain with Val at the P1 position, but it also hydrolyzes

bonds with Ala, Ser, or Cys in the P1 position.

HNE is located in the azurophilic granules of polymorphonuclear leukocytes (PMNLs), where the
HNE concentration is rather high (3 pg of enzyme/10s cells). The major physiological function is to
digest bacteria and immune complexes and to take part in the host defense process. HNE aids in the
migration of neutrophils from biood to various tissues such as the airways in response to
chemotactic factors. HNE also takes part in wound healing, tissue repair, and in the apoptosis of
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



Physi cal data of compound of formula (1V) FT-M5 (9.4 T APEX-111):
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(1H, ) ,indretdy fadddrs thy bredkddon (fldxdiradallylardnadifi frdteins by actidating pfotdllagenase,
2.74( 3K, prostromelysin, and progelatinase. HNE inactivates a number of endogenous proteinase inhibitors
such as gz-antiplasmin, ai-antichymotrypsin, antithrombin, and tissue inhibitor of
metalloproteinases.

Extracellular elastase activity is tightly controlied in the pulmonary system by al-protease inhibitor
(cPI), 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
pulmonary pathophysiological statcs, c.g., pulmonary emphysema, chronic bronchitis, and cystic

fibrosis, endogenous elastase inhibitors are inefficient in regulating HNE activity.

HNE is considered to be the primary source of tissue damage associated with inflammatory diseases
such as pulmonary emphysema, adult respiratory distress syndrome (ARDS), chronic bronchitis,
chronic obstructive pulmonary disease (COPD), pulmonary hypertension, and other inflammatory
diseases as well as bronchopulmonary dysplasia in premature neonates. HNE is involved in the
pathogenesis of increased and abnormal airway secretions commonly associated with airway
inflammatory diseases. Thus, bronchoalveolar lavage (BAL) fluid from patients with chronic
bronchitis and cystic fibrosis has increased HNE activity. Furthermore, excessive elastase has been

proposed to contribute not only to these chronic inflammatory diseases but also to acute

inflammatory diseases such as ARDS and septic shock.

Therefore, HNE is considered to be a potential target for the treatment of diseases involved with
HNE activity such as inflammatory discascs such as pulmonary emphysema, adult respiratory
distress syndrome (ARDS), chronic bronchitis, chronic obstructive pulmonary disease (COPD),
pulmonary hypertension, and other inflammatory diseases as well as bronchopulmonary dysplasia
in premature neonates, and diseases involved with increased and abnormal airway secretions as well
as acute inflammatory diseases. Thus there is a need for specific modulators (agonists or inhibitors)
if HNE.

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
Chondromiyces 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"



s), 3.19 (1H, n), 4.34 (1H n), 4.36 (1H m), 4.5
m, 4.66 (1H, d, J = 10.0 Hz), 4.79 (1H, d, J =
m, 5.28 (WH200§0248744 (1H ), 6.25 (1H d,

6

1 (1H, m, 4.55 (1H,
11.0 Hz), 5.19 (1H,

J = 7.3 HBCT/EP208/060589
d, J =8.8 H), 6.68 (2H, d, J = 8.8 Hz), 6.75 (1H, s), 7.04 (2H, d,
=838 Hz), 7.28 (1H, s), 7.32 (1H, d, J = 8.8 Hz), 7.91 (1H, d, J =
9.5 Hz), 8.05 (IH, d, J =8.1 Hz), 857 (1H, d, J =8.9 Hz), 9.38
(1H, broad) WD 2009/024527PCT/ EP200840860689 60 Physi cal data of
conmpound of forrmula (V) FT-M5 (9.4 T APEX-1TT): Found: 933.5053;
cal c. f QA priCAGH AGIRIEA SN (DIB3L938XD Gr drklobhied(yQQltivtin ) aﬁv%@c&‘hpi&}’a@ﬁ

( 3H 0 féaltlgﬂw(a avas jléposﬁf:gﬁn f;éﬂlunﬁ?%% wnﬁlew%@[)g\é%%ﬁﬁ , :] = ; Z °

HZ) 0. 8Bhe(dBhdsit df thd straing w@s sze,unﬁlelﬂﬁe tei3tsl,of the Bildapest Tatyloh thelln@Pafcdkd, d,
J=17.0 - 08.(1 1.17 (3H 7 = 6.7 H). 1.20 L1H
3 ( 1elyrhiod i Pyl et o s o £l profih® s epcle

. 02 ( 1Htrainy wilheIfdevoddH]ly amjl witBouk 5es(ri1:hbn arjcondRioAGeléa3dd to e, pullicAfpor Bk,

: gg (1H suégce of%a %%ﬂ} ]1[‘[}% deg%sltfé' straéns% r?vnae’g m?ge:%y( T&omf&m”%de to Elfseéicﬁz(j in

.19 (1Hhe arr)a,ndawzw {nlddmission that A@psitHl remyiredGor2bablektdnt.d, J = 7.0 Hz),
.33 (1H, d, J = 8.5 Hz), 6.68 (2H, d, J = 8.8 Hz), 6.75 (1H, s),
.04 (2H, d, J = 8.8 Hz), 7.28 (1H, s), 7.31 (1H, d, J = 8.8 Hz),

. 90 ( 1Hfis¢h beunder§odsl thm)he pres@9 invehtjonds naj imit@l t ctiayatioB of5e faltiduladstrajns=

ES?_ HNZB) %h%gc%grhé%bu o%faa% @@ﬁc&%?hﬁ@{s%& Al éi%ﬂ;ggb!j?c% n?}:chcB@”gL@er(ﬁ)

Monoi sotiypEn HWWtQJZ@OIBemmM@HHQmIﬂ}@ﬁQIQOfl)ﬂmgi(m ciytdble ol proDMBE t i H
60 8 %1 ( gﬁ_bs n[%pnd]es 8su<§'r ag rrm%e)l ts OQBQéu{s?};lhe E@r%ns(?lslzgag(b% I_%rg/fd ‘}r ngn tﬁigxgliglg(n?gw

m, 1. 1(jmg\ﬂ-|me@1a); such agﬂ’g 1@)3Had1gt10ng u[tm:wgletgnmz)tlon,jregtg]e(ltlxﬂth qigpmical ragagensH,

33’,3
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m, 1 5§3h£<%'éxpd§hpe almﬁlﬁu&élécummd&m%ﬂe(1H m, 1.91 (1H m, 2.05 (1H
m, 2.15 (ZH, m , 2.59 (1H m, 2.68 (1H m, 2.73 (3H
s), 3.16 (1H m, 431 (lH n‘) 4.37 (1H, m, 4.43 (1H m, 4.45 (1H
4.6 1 1 mnve it 1 MNES1Z i 1C1'0 )| 1H
n”?) .- 31“11@%1E5s pnl)ntd%saftﬁspﬁes'égt) ,ﬂhdrﬁgaar:be o@i)rtl é‘l e%‘by(vln% sm égQg’s)r,(s 6 75
(1H, S) Mrplogtgaxpgp.ﬁ thyf may a}gnt@m:z_e ]:].]2)2011’11:’01]2@5 ({fil]q pleggnt 1rryergrpn(r@p+de Bt agp netg 5

A s A 4y

J =281 U‘I ()T [nySI e H()[ VISI DI E)
Physi el cﬁfneevﬁaﬁrﬁbﬂwwltgfw flﬁrgﬁwaaof@mxvi)acfewnﬁ}sd (hgadrofsess: Sopngiu,

923.5 ( Mehakgiuh&sso . HPidangium QRhmia, (Wl cys ] e‘iﬁtﬂﬁéoﬁo&w 900. 5,
CA4H63N8 12 1H NWVR d6-DVBO SH, -0.11 (3H J = 6.4 Hz),

0.63 (4K q“ococgus? §vs§%lﬂctezdzifc?ﬁm}gu@1 é‘t:gzﬁfjreﬁangg(m@W ;‘;@hrtqugwnrmeczqq%us
0. 87 ( 3Hhcehxorbny & n‘f}/xb%hcmﬂ-ls Q&nﬁl&hmd@fnrcﬂml@m{dﬂfb Gty GM28c1( BHLilshm J

z ?54( 2 G @04%% %E@c uﬂﬁ% btatﬁ éréf(_'a’(rg{l? ’]ﬁslr'geS)%s 31 ortrgys§31at1ql_lp_qgtemlog)2212

(1H m edfﬁoﬂ,@eléa’sé-ls 0 May 2806 BrtipJAtk 1. 190,152 86/Berfebhbutitie/matn IEY).( 3H, s), 3. 13
(1H m, 4.30 (1H, m, 4.40 (IH m, 4.43 (2H, m, 4.59 (1H, d, S =
hz), 4.71 (1H, m,

The compounds of structural formulas (I-XVII) are produced by the aerobic fermentation of a

suitable medium under controlled conditions via inoculation with a culture of Chondromyces
crocatus or Chondromyces robustus or Chondromyces apiculaus. 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.



WD 2009/ 024527PCT/ EP2008/ 060689 61 4.92 (1H, m, 5.02 (1H, n), 5.46
(1H, in), 6.08 (1H, s, broad), 6.62 (2H, d, J = 8.5 Hz), 6.71 (1H,
s), 6.97 (wHd20eb0282% 8.5 Hz), 7.22 (1H, s), 7.34 (111, RCT/EP200306(189
Hz), 7.64 (111, d, J = 9.5 Hz), 7.93 (111, d, J = 9.2 Hz), 8.06 (IH,
d J=7.6 H), 8.39 (111, d, J = 8.5 Hz), 9.06 (111, s, broad)

Physi cal data of conpound of forrmula (XI11) FT-M5 (9.4 T APEX-111):
Found: 961.5039; calc. for C49H70N8012#Na: 985.5005 111 NWMR (500 MHz)
(15 DMSO SH: -0.12 (311 d J =6.4 Hz), 0.62 (4H, m, 0.75 (311, d,

J 6.4 Hz), 0.81 (4H, ,087(3HdJ:6. Hz), 1.08 (1H, m,
1
L ,201( gll_{’h(eﬁliure ch%a 10?%at%\iqth]1h§ gepglpepgd%%)iod%cmw cr%r%gln%uip}ay %m&%a@@l

( 1H, n),unBer@irobitkbndifons iriz3fof 24dmple) 3 roZarphaket ik a sthred Rnb Gerpdithr Agatio. 69
(311, s)

46 5’ (11 r_hLay‘?bg aglhléve& éy gln}|%3ctlolhgf.fé' ?xizlg‘:nr%)an a@rw(al(% fihLngerﬁlxtug %E{ e Crﬁg}lla%ﬁ

5. 48 ( 1Xilturaynedib d@@hg(idddpaton. Avsoardds,a saffisn( d2idunichf the depsihebdeddinpoindBiave
] H S =

(91;'1 Hy )S )a’cc?g AJZ ?dgéey {ngy He concfngaq?ﬁlz_‘z 1)d 1s.??a§:§%1(oﬁrhﬁé ‘Elﬁt}‘lff il 00}1\'%1((%3)][ hnd(;ﬂsg%

( 1H d @m:ergfos exdmple LY. 681&0(1@H,andjc;hrolnatog?apmchize)hods? p&Blp(ta’tﬂ)fl or ctystallizatih, 5

t yr OSI ne no]ﬂ‘&l ajmangeir d%dﬁ-?ﬁ hgref_hzgmda exZI%?lg %‘0:}‘ %Xtragn%P th]g mflture carl)oe Enéd ﬁl/j'mc;

ESI - V5: spoed wittoasitatdy ergani@@Rest sadiasin;burag), ethmde:tatert)zclchema nShogdvicH) ;

3088' ?itt&g%% A\%Mt?%@%t%ﬁm%%ﬁ§f}l]2\ I%e%gm%e)ltﬁégé}!%{gep%g%? ér%l_‘ﬁgds t’h%%xcsla&er? 3
(311, t casbeseqovorefiby ren@yval @f (18 ddlyentiynddr redupe@prtsyre. The T@ul(iBgHesidye chn= 7. 3

Hz) 0 %%tiéngﬂhjlbe Qcon‘;tl §§w4h ?gxan%ie&?atér%anm mstg %?ﬁ(a]rﬁi(m@ thefgof 9%&(‘63 H,

d J =17
m , 1. 2&xracked vijh a smﬂ@ qrgamic spiyent $uch@s fickpie, parhon tq;raglﬁor(d@l—{hclmromgthgﬁ ora

( 1 H ”) mn%tu@:]ﬂlc-(ré& ]F ollmvmg ilenﬁ)%al(o% e bm.rent ]the7<%m§)31Hds miy be]fuﬁlger ()a'ﬁied fl%p
° (2 exarrrlrgle by chromatogl aphic methods. As an example for chromatography, stationary phases such
as silica gel or aluminia oxide can be applied, with organic eluting solvents or mixtures thereof,
including ethers, ketones, esters, halogenated hydrocarbons or alcohols, or reversed-phase

chromatography on modified silica gel having various functional groups and eluting with organic

solvents or aqueous mixtures thereof, like acetonitrile, methanol or tetrahydrofuran at different pH.
Another example is partition-chromatography, for example in the solid-liquid or in the liquid-liquid
mode, Also size exclusion chromatography may be applied, for example using Sephadex LH-20

(Sigma-Aldrich) and cluting with different solvents, preferably with alcohols.

As it is usual in this field, the production as well as the recovery and purification process may be
monitored by a variety of analytical methods, including bioassays, TLC, HPLC or a combination
thereof, and applying different detection methods, for TLC typically UV light, iodine vapour or
spraying colouring reagents, for HPLC typically UV light, mass sensitive or light scattering
methods. For example 2 HPLC technique is represented by using a reversed-phase column with a
functionalized silica gel and applying an eluent which is a linear 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 2 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



11, m, 2.25 (1H m, 2.66 (311, s), 2.76 (111, m, 3.14 (1H m,
40 (1H, in), 3.42 (1H nm, 4.33 (111, m, 4.36 (1H m, 4.45 (211,
, 4.55 (WDJ;ZPOWM)S;274. 69 (111, in), 5.06 (1H m, 6.63 HAHP2EDSORGSI
.2 Hz), 6.71(111, s, broad), 7.01 (211, d, J = 8.2 Hz), 7.27 (1H,

, broad), 7.36 (1H, d, J = 9.5 Hz), 8.00 (1E1, d, J= 9.5 Hz), 8.17
IH d, S=4.00 Hz), 822 (1H, d, J = 7.3 Hz), 853 (1H, d, J = 9.5
Hz), 9.14 (1H, s, broad) Physical datadof conmpound of fornula (XVII)
WO 2009/ 024527PCT/ EP2008/ 060689 62 ESI - MS: pos. node: mz = 985.4
(MtNa) , @éga.tiv&ﬂ)destmnﬁlml anaBipt 115vi(1g\/kihﬁla1 fmnctiminsloﬁcdﬁ'ties M’I\Mﬂtﬁﬁh. the scope of the

Shon oniregt ipenfTDERIROMEE o G5y, i G s B BT RTE Rlon i i o

t rough Gmdﬂmﬁlsadﬂuemint h other related conpounds, e.g. conpound (I1)
Exanpl e fJOr %staF c!eogéll%gtn%p optile 8&)”%951'1'39309 Ihe fu%rex%na}nagr\é pre’pare3< by %(énvatlzanon of

cyclic depsipeptides of formula

— T

Ar—A
l
X——Ar=As——0——A,

]

which comprises

a) - 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. trifluoro acetic acid, sulphuric acid, hydrochloric acid, ora
Lewis acid, ¢.g. borontrifluoride ctherate in a solvent, e.g. dichloromethane, THF, or without a
solvent at a temperature between -78 °C and 150 °C, preferentially between -30°C and room

temperature.

b) - the preparation of compounds wherein A4 is



Strain: The Chondromyces robustus strain was isolated froma dung
sanpl e. The Chondronyces robustus strain of the invention has been

i denti fi edwax0e/CBAdr onyces robustus based on the nor AVER390806068he
fruiting bodies as well as on the partial sequence of the 165- RNA
gene. C. robustus was assigned to biological risk group 1 by the DSMZ
(DSMZz (2007)). Chondronyces is a genus in the famly Pol yangi aceae,
whi ch belongs to the order Myxococcal 48 within the

Del t apr ot eobacteria. Bacteria of the order Myxococcal es, also called
nyxobacteria, are gram@egati ve rod-shaped bacteria with two
characteristi i stipgui shing them from nost other bacteria. They
swarm onHzN f s using an active gliding nechani sm and
aggregate“to florm frukti ng bodi es upon starvation (Kaiser (2003)).
The Chondronmyces ro us strain of the invention has been deposited
at the DSMZ under the gqQgession nunber 19330. Cultivation: 100L
fermentor cultures were perfornmed according to the follow ng

pr ot ocolby tRa®eu dfukcesporad ehatiamed by inocul ation of 20 nl each
(=20% froma liquid cul.ture of the Chondronyces robustus strain of

t he inventi0| nto 6x 190 m of medium MDL (adapted after Bode et al.
2003) in gP-baffI shake flasks. After 1 day of incubation at
30C and N otary shaker a Ist internediate culture was
started by inof 100 M each (=25% fromthe preculture into
&x 400 M of medium MBL in 2-L baffled shake flasks. After 3 days

i ncubat i on at 30C and ¥l rpmon a rot ary shaker a ri internediate
culture s1 F Cy |noctJI tion of ]{%ﬁ*ters =209%. fromthe 1st

i nt er nedi DRI atﬁ OgeRPBoures fleteols p gy Clplgigncs gp Ht%fw@atﬁtlamﬁ%wfa
liters Qﬁtal}?@l(ﬂ.g.lmll\dﬂﬂtm ﬂeemamaé #2epriyRkol GONMemPtrh@id bBEweS0 G0 aRBI@tCoN was
20 11m % ]ftﬁlﬁ vtvng glltatl on speed was 80 rpm A slight
over pr eFSUFEMETY 8. '8 "frai nt ai ned insi de of the fernentor

vessel . Although there was no pH control the pH of the culture

decr ease y ! h% %_)ég é’nda 2009/ 024527PCT/ EP2008/ 060689 63
6. 95 at ta eparal Sh* E‘?re‘f ‘“Fter 7 days the whole 2"

i nternedi ate culture (@ liters = 20%9 was used to inoculate 90
liters of pr i di um POL1 (adapted after Kunze et al. 1995)
(starting liters). The main culture was perforned in a

—100-tscale st\get__tank fernmentor.—Tenperature was controlted at—30C,
aeration was 30 I/m = 0.3 vvm and agitation speed was in the
begi nning 50 rpm and afiypr 4 days 80 rpm A slight overpressure of
0.5 bar was maintained inside of the fermentor vessel. Culture pH was
mai nt ai ngdreaineti. Fa éorZpdayd eheréif e4lied addi tion of 2N H2804 or 1. 5N
NaOH. After 14 days the.culture was harvested with a titer of 3 ng/1l
Extracti on: e whol e f@ nmentation broth was transferred into a 1600
1 steel R]s nd deganted for 1 hour. The wet cell pellet (about
200 Q) V\;als hafhvested fromthe bottomfraction by filtration through a
paper filter. pell et was extracted 3 tines by utraxing it 30
m nutes each with 10 Jﬁ hyl acetate. Then the residual water was
separated fromthe I phase. The sol vent phase was washed with 5
1 water and then evaporated to obtain 11.9 g dry extract referred to
as ' cel lwivdnlogghic or hB@akitthdidl 6@, dulghtii@dcRl, WRBocAKkE acid 61k WiwlidacZiD0 o 1
ethyl a et at ter hours contact time, including 1 hour of
t uraxin °1°e1H f&aemetatedﬁageée%%f 2 &3Hring gt GELFR i ih S hdger and

fl nal l'y d@h&mﬁattaaatm ebbigiott a.]s31v5ntgt DlemPéymkinaet -78ef @id B0 °CO as
"culture fil trﬁ E extrg}g[t: ound i sol ation: Each extract (from

mycel i uredrertelly Peiveens|Crng @P“ &0l ved in

di chl or onet hane/ met hanol 4:1. The solution was filtered and the

filtrate m%(saplaagaargtgotl)]% cé)nrtlpo%(%w%eregn d| atom/ 1 g extract, 'solute(r),




Gradi ent used for normal phase separation 0 75 25 0 10 75 25 0 33 25
75 0 56 20 70 10 79 0 50 50

WO 2009/024527 PCT/EP2008/060689
50

O

H,N
NH

P O
R

by treatment of a compound wherein A4 is
0

H,N
NH

OH

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, c.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.
¢) - the preparation of compounds wherein Al is
H,N
OH
[CHZ] n
R
/
O O

wherein n= 1,2 and A4 is



93 0 50 50 Table 5 HPLC gradient used for purification of cyclic
depsi peptide according to formula (M 11) Media (Adjusted to pH 7.0

wi th 50mMV MeRE®)23R8hl e 6 MDL (pre-cul ture medi um) SubstPOTEP2008/060689
Concentrati on [g/L] Casitone 3 CaC2 x 2 H20 0.5 MgSO™4 x 7 H20 2 WO
2009/ 024527PCT/ EP2008/ 060689

51

H,N

wherein R preferably is H, alkyl, substituted alkyl, by treatment of a compound wherein Al is Gln

or Asn and A4 is
O
H,N
o) - NH
R

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 etherate 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.

f) - the preparation of compounds wherein Al is
H,N )]\
2
™ OH

wherein n = 1,2 and A4 is



65 D(+)-d ucose water free 1 Cyanocobalamne 0.5 ng Antifoam B 0.2 niL
Ferrioxam ne solution [100ng/nm.] 1 nL Table 7 POL1 (production

medi um SuWéx2apeedsZdncentrati on [g/ L] Potato protein C3ERGISH60689
starch 3 CaCl2 x 2 H20 0.5

52

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

0
H, M

IH

R

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 is



My304 x 7 H20 2 Cyanocobal am ne 0.25 ng HEPES 12 Standard Trace

El ement Solution 1901 1 nL XAD16 35 Characterization of conpounds:
Physi cal d@oeoefez¢gApound of formula (VII1) FT-MS (9. 4 PCTAREMSI0Ed6R2
Found: 985.5007; calc. for C49H701\ 18012+Na: 985.5005. 1H NWMR (600
MHz) d6-DMSO 8H 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, ), 1.46 (1H, n), 3357 (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),02.87 (1H m, 3.12 (1H m, 3.64
(1H m), 4.23 (1H, m) 4.40 (1H, 4.58 (1H d, J = 9.5 Hz), 4.75
(2H m, 4.93 (IH in), 5 07HNK $}1\.5.40 (1H m, 6.03 (1H s), WO
2009/ 024527PCT/ EP2008/ 060689 66 8774 (O s), 6.79 (2H, d, J = 8.4
Hz), 6.84 (2H, d, J = 7.8 Hz), 7.Dp2 (2H, d, J = 8.4 Hz), 7. 10(1H d,
J=9.3H), 7.14 (1H, t, J = 7.8 19(2H,t,J:78Hz) . 26
(1H, s), 7.42 (1H, d, J = 9.8 Hz), T H d, J =092 H), 803
(1H d, S =7.9 Hz), 8.38 (1H d, J .91Hz), .40(1H s

(150 MHz) d6-DWVSO Sc: 17.13, CH3; 17.6 n-19. 32, :
Cl-13; 21.64, CH2; 22.34, CH3; 22.34, CH3; 23.32, CH3; 24.10, CH;
25.63, CH 27.63, CH2; 29.30, CH2; 30.37, CH3; 30.86, CH 31.52, CH2;
. 83, 44,42, CH2; 48.52, CH, 50.19, CH
3(2). 24, %16”5&%93%94' lssufyl@%‘%sféjﬂie é%vleﬂgyl Texerbagyl bydgatment of g cgmpound
73.70, Ghherelil®4382, 2 x CH 126.21, CH 127.50, Cq; 127.74, 2 x CH
129.42, 2 x CH, 130.43, 2 x GH—136.72—Cg—156.23, Cq; 168.93, Cq;
169. 18, Cqg; 169.18, Cg; 170.18, 170.39, @Gq;|171.72, Cg; 171. 96,
Cq; 172.50, Cg; 173.82, Cq Physic data of,conpound of foinula (1X

iy

R

and A6 is Tyr

with-an.alkylating agent.e.g.-methyl-iodide, benzyl-bromide, proargyl-bromide-or-an-acylating-agent— ————— ——
e.g. ethyl chloroformate or an alkyl or aryl isocyanate in presence of a base e.g. sodium carbonate in
a solvent e.g. DMF or without a solvent at a temperature between -78 °C and 150 °C, preferentially

between -30°C and room temperature, preferably promoted by ultrasound.

Unless otherwise indicated, all numbers expressing quantities of ingredients, properties such as
molecular weight, reaction conditions, ICsp 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.



FT-M5 (9.4 T APEX-1:11): Found: 969.5058; calc. for C49H201\ 18011+Na;
969. 5056. NVR (600 MHz) d6-DMSO Su* 0.53 (3H, d, J = 6.6 Hz), 0.73
(3H, d, J wWoao@/®27 0.74 (3H, d, J = 6.6 Hz), 0.81 (3RCTEP2003H668D
Hz), 0.86 (6H, d, J = 6.6 Hz), 1.08 (3H, d, J = 6.5 Hz), 1.20 (1H,

m, 1.33 (3H, m, 1.52 (1H, m), 1.64 (1H, ), 1.80 (2H m, 2.01 (1H,
m, 2.04 (2H, m, 2.15 (4H, ), 2.25 (1H, m, 2.30 (1H m, 2.74
(3H, s), 2.83 (1H, n), 3.12 (1H, m, 3432 (1H, m, 3.38 (1H, nm), 4.14
(1H, m, 4.27 (1H, n), 4.40 (1H m, 4.59 (1H, m, 4.61 (1H m, 4.94
(1H, m, 4.99 (1H, m, 5.10 (1H in), 642(2H d, 1 8.8 Hz), 6.75

(1H, s), o
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Strain dronuves apiculatus strain was 1so roma soi
sanpl e. VPH&i@gondr omyces strain of the invention has been |dent|f|ed
as a Chondronyces apicul atus based on the partial sequence of the
16S- RNA gene. C apicul atus was assigned to biological risk group 1 by
the DSMz (DSMZ (2007)). Chondronyces is a genus in the famly
Pol yangi aceae, which belongs to the order Myxococcales within the
Del t a- prot eobacteria. Bacteria of the order Myxococcal es, also called
nmyxobacteria, are gram negative rod-shaped bacteria with two
characteristics distinguishing themfromnost other bacteria. They
swarm on solid surfaces using an active gliding nechani sm and
aggregate to formfruiting bodies upon starvation (Kaiser (2003)).
The Chondronyces robustus strain of the invention has been deposited
at the DSMZ under the accession nunber DSM 21595. Cultivati on:
Precultures were started by inoculation of 20 ml each (=20% from a
liquid culture of the Chondronyces apiculatus strain of the invention
—nto 10x 100 mt—of medium VD1 (adapted after Bode et—at~—2003)—1Tm——— -
500-m baffl ed shake flasks. After 6 days of incubation at 30C and
120 rpmon a rotary shaker the cultures with total volunme of 1 L were
transferred into a 50L Wave(r) bag together with 5 L of medium MD 1.
After 7 days of incubation in a Bio Wave 200 SPS reactor (Wave Biotec
AG Switzerland) 40 L of medium M7/ 14 were added to the bag to start
the production. The culture was harvested after 19 days. Extraction:
For harvesting the air in the headspace of the wave bag was renoved
w th vacuum and the bag was hang up to all ow sedi nentation of the
resin and the cells. After 1 hour of sedinmentation 43 1 of supenatant
were renoved and di scarded. The residual 7 1 containing the cells and
the resin were frozen overnight. After thawng, cells and resin were
gained by filtration through a paper filter. The filtrate was
di scarded. The cell/resin pellet (wet weight approximtely 3 kg) was
transferred into a netal vessel and extracted two tines with 15 1
ethyl acetate, with 5 mnutes turaxing during the first extraction.
The m xtures of both batches were separated through a paper
filtration and the filtrates then unified. After separating the
organi ¢ sol vent phase fromthe water phase the solvent phase was
washed with 21 of pure water and then evaporated until dry. The water
phases were di scarded. WD 2009/ 024527PCT/ EP2008/ 060689 68 Conpound



Table 8 MD1 (pre-culture medium Substance Concentrati on [g/L]
Casitone 3 CaCl2 x 2 H20 0.5 MgSH4 x 7 H20 2 D(+)-d ucose water free
1 Cyanocob®O2i$3B48275 ng Antifoam B 0.2 nlL Ferri oxam nePCIAR20GSH®H0689
[100ng/ ] 1 nL (Adjusted to pH 7.0 with 50nmM HEPES)
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Examples

Example 1

Production of the compounds

Example 1.1 Production of the compounds of formula (I}-(VII), (XN-(XIV) and (XVII)

Strain: The Chondromyces crocatus strain was isolated from an environmental sample, rotten wood
of a walnut tree, in our laboratories.

The strain has been unambiguously identified as a Chondromyces crocatus based on the
morphology of the fruiting bodies as well as on the partial sequence of the 16S-RNA gene. C.
crocatus was assigned to biological risk group 1 by the DSMZ (DSMZ (2007)). Chondromyces is a
genus in the family Polyangiaceae, which belongs to the order Myxococcales within the Delta-
proteobacteria. Bacteria of the order Myxococcales, also called myxobacteria, are gram-negative
rod-shaped bacteria with two characteristics distinguishing them from most other bacteria. They

swarm on solid surfaces using an active gliding mechanism and ageregate to form fruiting bodies

upon starvation (Kaiser (2003)).

The Chondromyces crocatus strain of the invention has been deposited at the DSMZ under the

accession number 19329,

The Chondromyces crocatus strain of the invention is not viable as a pure culture and cannot be
maintained without a companion strain. The companion strain can be obtained and maintained as a
pure culture by streaking an aliquot of a fermentation co-culture on agar plates (LB medium). A
similar observation was made by the Reichenbach group (Jacobi, et al. (1996), Jacobi, et al. (1997)).
Based on a partial DNA sequence of the 16S-rRNA gene of the companion strain of Chondromyces
crocatus of this invention, the closest match is Bosea thicoxidans 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



WD 2009/ 024527PCT/ EP2008/ 060689 69 Table 9 M7/ 14 (production nedium
Subst ance Concentrati on [g/L] Yeast extract 1 CaC2 x 2 H20 1 M304
X 7 H20 1 wotzaesi2¢12arch 5 HEPES 12 Potato protein 5 PCT/EP2008/060689
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organic substrates and was described as a novel species and a novel genus in 1996 (Das, et al.
(1996)). A phylogenetic tree derived from the partial 16S-RNA sequences of all 5 described Bosea

species indicates a separate position for the Bosea companion strain isolated from C. crocatus.

Cultivation: 100L fermentor cultures were performed according to the following protocol:
Precultures were started by inoculation of 5 ml (=10%) from a liquid culture of Chondromyces
crocatus strain of the invention into 50 ml of medium MD1 (adapted after Bode et al. 2003, see
table 6) in a 200-ml baffled shake flask. After 11 days incubation at 30°C and 120 rpm on a rotary
shaker a 1st intermediate culture was started by inoculation of 10 ml each (=10%) from the
preculture into 5x 100 ml of medium MD1 in 500-ml baffled shake flasks. After 7 days incubation
at 30°C and 120 rpm on a rotary shaker a 2nd intermediate culture was started by inoculation of 25
ml each (=5%) from the 1st intermediate culture into 19x 500 mi 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 V/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 culturc was harvested with a titer of 5.3 mg/l 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 [ 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’.



D(+)-d ucose water free 2 Cyanocobalamne 0.1 ng AntifoamB 0.2 nL
Ferrioxam ne solution [100ng/nL] 3 nL XAD- 16 resin 35 (Adjusted to
pH 7. 4) Chwoesoeni#zati on of conpounds: Physical data afcTeErrusos@sof
formula (XV) FT-M5 (9.4 T APEX-111): Found: 1014.5272; calc. for
C501- 173N9012+Na: 1014. 5276. NWVR (600 MHz) d6-DMSO Sri: 0.72 (311, d,
J =6.6 H), 0.82 (3H, d, J = 6.6 Hz), 0.85 (611, d, J = 6.6 Hz),
1.01m, 1.02 (6H, d, S =6.6 Hz), 1.137(3H, d, S =6.6 Hz), 1.21 (1H,
m, 1.31 (111, m, 1.36 (2H, m, 1.42 (1H m, 1.49 (111, n), 1.54
(11-1, ngompbuibisolation: The culture filtrate extract (4.4 g) was dissolved in 80 mL Methanol. The

insoluble ingredients were removed by centrifugation and the supernatant was evaporated to
dryness yielding in 3.3 g extract. The extract was dissolved in 7.5 mL MeOH, 3 mL DMSO and 0.5
mL dichloromethane and purified by 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. The
material was purified in 7 chromatographic runs. From each run the collected fractions were
analyzed by HPLC, fractions containing the cyclic depsipeptide according to the invention were
combined and evaporated in vacuum to dryness. The chromatography yielded in 134 mg cyclic

depsipeptide according to formula (II) with a purity of >97% and 80 mg with a purity of 90%.

Table 1

HPLC gradient used for purification of the cyclic depsipeptide according to formula (11)
time (min) solvent A (%) solvent B (%)

0.0 90 10

1.0 90 10

23.0 50 50

23.1 0 100

270 0 100

27.1 90 10

30.0 90 10

Table 2

Gradient used for normal phase separation

tire (min) cyclohexane (%) ethyl acetate (%) methanol (%)
0 75 25 0

10 75 25 0

33 25 75 0

56 20 70 10

79 0 50 50

93 0 50 50




(1H, ), 1.69 (31-1, m), 1.79 (111, m), 1.81 (111, m), 2.40 (1H m,
2.48 (1H, m, 2.73 (1H m, 2.76 (3H, s), 2.87 (1H m, 2.91 (111,
m, 2.98 (‘.M920WQ243710(1H, m, 3.63 (111, nm), 4.22(1H, ROT/ER2008R6(68H,
td, J =8.1, 5.1 Hz), 4.58 (11-1, m, 4.75 (2H, m, 4.90 (1H m,
5.06 (1H, m, 5.38 (1H, nm), 5.42 (2H, broad), 5.96 (I H t, J =5.5
70 Hz), 6.06 (1H, s, broad), 6.78 (2H d, J = 8.1 Hz), 6.83 (2H, d,
.1.=7.3 Hz), 7.00 (2H, d, J =8.1 Hzp$ 7.10 (1H d, J = 9.5 Hz),

(1H t , J =7.3 Hz), 7.19 (2H, t, J =7.3 Hz), 7.46 (1H d, J =
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Hz), 8. 3%8rn(u14‘t\fl§iand~a\fﬂ) Bv8bdda ls’ola%d.g‘ﬁle@sli'énnémt ol?ﬁﬁ@gﬂctures of compound (VI) and
(V1I) is based on high resolution MS and the comparison of the '"H-NMR data of the mixture of
compound (VT) and (VIT) with the '"H-NMR data of compound (II).
Other cyclic depsipeptide according to formula (II) have also been found at a lesser concentration in
the cell extract. Among these other cyclic depsipeptides were those according to formula (1V), (V)
and {XD-(XV) and (XVII).

Characterization of compounds:

Physical data of compound of formuia (II)

IR (KBr pellet): 3337, 3297, 3062, 2966, 2936, 2877, 1736, 1659, 1533, 1519, 1464, 1445, 1410,
1385, 1368, 1249, 1232, 1205, 989, 832 ¢cm ™!

FT-MS (9.4 T APEX-IIT): 951.5165; calc, for CagHzyNsO;2+Na: 951.5162

'"H NMR (600 MHz, d-DMSO) 8;1:. -0.10 (3H, d, ] =7.0 Hz), 0.65 (4H, m), 0.78 (3H, d, ] = 7.0
Hz), 0.82 (3H, t, ] =7.2 Hz), 0.85 (3H, d, J = 7.0 Hz), 0.89 (3H, d, J = 7.0 Hz), 1.02 (1H, m), 1.03
(6H, 2 x d,7=7.0 Hz), 1.10 (1H, m), 1.21 (3H, d, T = 7.0 Hz), 1.25 (1H, m), 1.40 (1H, m), 1.52
(1H, 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, 5), 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, 5), 7.00 (2H, d, T =8.4 Hz), 7.27 (1H, 5), 7.36 (1H, d, ] = 9.5 Hz), 7.66 (1H, d, J = 10.2 Hz),
7.74 (1H, d, T = 8.8 Hz), 8.02 (1H, d, J = 8.1 Hz), 8.43 (1H, d, T = 8.1 Hz), 9.19 (1H, 5).



Exanpl e 2: Determ nation of Biological Activity in vitro The
conmpounds of the present invention, e.g. including a conpound of
fornmul a | 1 WR20eHB#¥IBIt phar macol ogi cal activity and are RCEERDBr60689
useful as pharnmaceuticals. E g., the conpounds of the present
invention are found to inhibit Kallikrein-7 activity and HNE
activity. Conpounds of the present invention have | C50 val ues between
1 nMand 10 AM as determ ned in the féPl ow ng assay: Exanple 2.1:
Kallikrein-7 inhibitory activity in vitro Materials and buffers The
fl uor escle(ﬁNMR]UéﬂlM}Hdd&DmDraﬁtm?,s CHs; 11.22, CHs; 13.79, CHs; 16.00, CHa; 17.63, CH;;
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Mer enschwand, Svmtzerl and) . The conpound solutions as well as the
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pl ates (dpyaed afeh bito gﬁlﬁof%ulam. 95040020 Labsystens Oy, Finl and)
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__foncent %iﬁﬁg & %?% 2 Iﬁnwﬁ Srﬁ\}l{z)’l%zw 'eeadﬁlvl 100 nM 300 nl\;l- ___________ N

1 pM 3 pM 10 pMand 30 pM For each assay, 10 pl water/ CHAPS (
test conpound) are added per well, followed by 10 pl protease
sol ut i orPhfgeal deteeef campdbund obformds @y) buf fer). The protease concentration

in final assay solution is 0.2 nM (according to the enzyne
concent Mo 54 dAPEXMINdtbubd 99 hEL98r @tif for G- HeiNedd)Na: Af1.8131 hour of
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i ndi cate in’ta
(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),
732 (1H, d, T = 8.8 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)



72 Cyclic depsipeptide according to fornmula (11) Cyclic depsipeptide
according to fornmula (111) Enzyme 1050 uNil 1050 uM hKal li krein7
0.001 0.00¥®208%3#38711 Cyclic depsipeptide accordi ng tREHERA2AISI060689
human neutrophile elastase IC 50 [pM hKallikrein7 IC 50 [utM
formula Il 0.01

60
Physical data of compound of formula (V)

FT-MS (9.4 T APEX-IIT): Found: 933.5053; calc. for C4sH7oNsgO11+Na: 953.5056

'H NMR (600 Mz) d-DMSO &y1: 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= 7.0 Hz), 0.83 (1H, m), 0.88 (3H, t, J = 7.2 Hz), 0.89 (3H, d, ] = 7.0 Hz),
1.01 (3H,d, J=7.0 Hz), 1.03 (3H,d, J=7.0 Hz) 1.08 (1H, m), 1.17 (3H, d, J = 6.7 Hz), 1.20 (1H,
m), 1.31 (1H, m), 1.42 (1H, m), 1.54 (1H, m), 1.74 (2H, m), 1.91 (2H, m), 2.02 (1H, m), 2.10 (1H,
m), 2.15 (1H, m), 2.46 (3H, m), 2.75 (3H, ), 2.76 (1H, m), 3.19 (1H, m), 4.32 (1H, m), 4.34 (1H,
m), 4.51 (1H, m), 4.55 (1H, m), 4.66 (1H, d, ] = 9.5 Hz), 4.79 (1H, d,J = 11.0 Hz), 5.19 (14, m),
5.28 (1H, m), 5.43 (1M, m), 6.25 (1H, d, J =7.0 Hz), 6.33 (1H, d, J = 8.5 Hz), 6.68 (2H, d, ] = 8.8
Hz), 6.75 (1H, s), 7.04 (2H, d, J = 8.8 Hz), 7.28 (1H, s), 7.31 (1H, d, J = 8.8 Hz), 7.90 (1H, d, ] =
9.5Hz),7.99 (iH, d, J=8.1 Hz), 8.52 (1H, d, J = 8.8 Hz), 9.30 (1H, broad)

Physical data of compound of formula {XI)

ESI-MS: pos. mode: m/z = 951.5 (M+Na), neg. Mode: m/z = 927.5 (M-H); monoisotopic MW
928.5, CssH72Nz012

"H NMR (600 MHz) de-DMSO &: -0.11 (3H, d, ] = 6.6 Hz), 0.64 (4H, m), 0.77 (3H,d, J = 6.6 Hz),
0.83 (3H, m), 0.85 (3H, m), 0.87 (3H, m), 0.89 (3H, m), 1.01 (3H, m), 1.10 (1H, m), 1.21 (3H, d, J

= 5.9 Hz), 1.32 (1H, m), 1.40 (1H, m), 1.52 (2H, m), 1.75 (5H, m), 1.84 (1H, m), 1.91 (1H, m), 2.05
(1H, m), 2.15 (2H, m), 2.27 (1H, m), 2.59 (1H, m}), 2.68 (1H, m), 2.73 (3H, s), 3.16 (1H, m), 4.31
(1H, m), 4.37 (1H, m), 4.43 (1H, m), 4.45 (1H, m), 4.63 (1H, d, J = 8.8 Hz), 4.69 (1H, m), 4.94 (1H,
m), 5.05 (1H, m), 5.50 (1H, m), 6.15 (1H, s, broad), 6.65 (2H, d, J = 8.1 Hz), 6.75 (1H, 5), 7.00 (2H,
d,J=8.1Hz),7.29 (1H, s), 7.37 (1H, d, J = 9.5 Hz), 7.64 (11, d, T = 9.5 Hz), 7.78 (1H, d, I = 8.8
Hz), 8.09 (1H, d, J = 8.1 Hz), 8.49 (1H, d, J = 9.5 Hz), (OH of tyrosine not visible)

Physical data of compound of formula (XI1)

ESI-MS: pos. mode: m/z = 923.5 (M+Na), neg. Mode: m/z = 899.5 {M-H); monoisotopic MW
9005, C44H53N30[2

'"H NMR (500 MHz) ds-DMSO 8y: -0.11 (3H, d, J = 6.4 Hz), 0.63 (4H, m), 0.75 (3H, d, J = 6.4 Hz),
0.83 (6H, d, T = 7.0 Hz), 0.87 (3H, d, T = 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 (14, 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,
5), 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),
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4.92 (1H, m), 5.02 (1H, m), 5.46 (1H, m), 6.08 (1H, s, broad), 6.62 (2H, d, ] = 8.5 Hz), 6.71 (1H, 5),
6.97 (2H, d, ] = 8.5 Hz), 7.22 (1H, s), 7.34 (1H, d, ] = 9.2 Hz), 7.64 (1H, d, J = 9.5 Hz), 7.93 (1H, d,
J=9.2Hz), 8.06 (1H, d, T = 7.6 Hz), 8.39 (1H, d, J = 8.5 Hz), 9.06 (1H, s, broad)

Physical data of compound of formula (XIIT)

FT-MS (9.4 T APEX-TIT): Found: 961.5039; calc. for C4oFH70NzQy»+Na: 985.5005

'H NMR (500 MHz) d¢-DMSO 8y: -0.12 (3H, d, ] = 6.4 Hz), 0.62 (4H, m), 0.75 (3H, d, ] = 6.4 Hz),
0.81 (4H, m), 0.87 (3H, d, T = 6.4 Hz), 1.08 (1H, m), 1.20 (3H, m), 1.22 (3H, m), 1.38 (1H, m), 1.46
(1H, m), 1.50 (1H, m), 1.71 (1H, m), 1.73 (2H, m), 1.76 (2H, m), 1.82 (1H, m), 1.94 (1H, m), 2.01
(1H, m), 2.23 (2H, m}, 2.56 (1H, m), 2.66 (1H, m), 2.69 (3H, s), 3.13 (1H, m), 4.30 (1H, m), 4.41
(2H, m), 4.55 (1H, m), 4.65 (1H, d, J=9.5 Hz), 4.70 (1H, m), 4.92 (1H, m), 5.04 (1H, m), 5.48 (1H,
m), 6.09 (1H, s, broad), 6.64 (2H, d, ] =8.5 Hz), 6.81 (1H, s), 6.97 (2H, d, J = 8.5 Hz), 7.33 (IH, s},
7.35 (1H, d, J =9.2 Hz), 7.46 (2H, t, ] = 7.3 Hz), 7.53 (1H, t, ] = 7.3 Hz), 7.66 (iH, d, J = 9.5 Hz),
7.88 (2H,d,J=7.3 Hz), 7.95 (1H, d, ] = 9.5 Hz), 8.46 (1H, d,J = 8.5 Hz), 8.71 (1H, d, ] = 7.3 Hz);
(OH of tyrosine not visible)

Physical-data-of compound-of formula (XTV)

ESI-MS: pos. mode: m/z = 927.5 (M+H), neg. Mode: m/z = 925.5 (M-H); monoisotopic MW 926.5,
CyH7uN:zOny

"H NMR (500 MHz) d-DMSO 8y: 0.00 (1H, m), 0.48 (3H, t, ] = 7.5 Hz), 0.70 (3H,d, ] = 7.0 Hz),
0.73 3H,t,J=7.0Hz),0.76 3H, d, ] = 7.3 Hz), 0.79 (3H, t, J = 7.3 Hz), 0.83 (6H, d, ] = 6.4 Hz),
0.89 (1H, m), 0.95 (1H, m), 0.98 (3H, d, J =7.0 Hz), 1.04 (3H, d, ] = 6.1 Hz), 1.09 (1H, m), 1.17
(IH, m), 1.28 (1H, m), 1.31 (1H, m), 1.36 (1H, m), 1.38 (1H, m), 1.55 (1¥, 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, ] =8.2 Hz), 6.71(1H, s, broad), 7.01 (2H, d, J =
8.2 Hz), 7.27 (IH, s, broad), 7.36 (1H, d, ] =9.5 Hz), 8.00 (1H, d, J=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)
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ESI-MS: pos. mode: m/z = 985.4 (M+Na), neg. Mode: m/z =961.5 (M-H); monoisotopic MW
962.5, Cy5H7oNz013S

"H NMR (600 MHz) de-DMSO 8y:).84: no assignment of chemical shifts (mixture of two
diastereomers, structure assignment trough comparison with other related compounds, e.g.

compound (1)

Example 1.2: Production of compound of formula (VIII, IX, X)

otrain; The Chondromyces robustus strain was isolated from a dung sample. The Chondromyces
robustus strain of the invention has been identified as a Chondromyces robustus based on the
morphology of the fruiting bodies as well as on the partial sequence of the 16S-RNA gene. C.
robustus was assigned to biological risk group 1 by the DSMZ (DSMZ (2007)). Chondromyces is a
genus in the family Polyangiaceae, which belongs to the order Myxococcales within the Delta-
proteobacteria. Bacteria of the order Myxococcales, also called myxobacteria, are gram-negative
rod-shaped bacteria with two characteristics distinguishing them from most other bacteria. They

swarm on solid surfaces using an active gliding mechanism and aggregate to form fruiting bodies

upon starvation (Kaiser (2003)).

The Chondromyces robustus strain of the invention has been deposited at the DSMZ under the

accession number 19330.

Cultivation: 100L fermentor cultures were performed according to the following protocol:

Precultures were started by inoculation of 20 ml each (=20%) from a liquid culture of the
Chondromyces robustus strain of the invention into 6x 100 ml of medium MD1 (adapted after Bode
et al. 2003) in 500-ml baffled shake flasks. After 1 day of incubation at 30°C and 120 rpm on a
rotary shaker a 1* intermediate culture was started by inoculation of 100 ml each (=25%) from the
preculture into 6x 400 ml of medium MD1 in 2-L baffled shake flasks. After 3 days incubation at
30°C and 120 rpm on a rotary shaker a 2™ intermediate culture was started by inoculation of 3 liters
(=20%) from the I* 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 decreascd only slightly from pH
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6.95 at start to pH 6.88 on day 7. After 7 days the whole 2™ intermediate culture (18 liters = 20%)
was used to inoculate 90 liters of production medium POL1 (adapted after Kunze et al. 1995)
(starting volume = 108 liters). The main culture was performed in a 100-L scale steel tank
fermentor. Temperature was controlled at 30°C, aeration was 30 I/min (= 0.3 vvm) and agitation
speed was in the beginning 50 rpm and after 4 days 80 rpm. A slight overpressure of 0.5 bar was
maintained inside of the fermentor vessel. Culture pH was maintained at 6.8-7.2 by controlled

addition of 2N H804 or 1.5N NaOH. After 14 days the culture was harvested with a titer of 3 mg/l

* Extraction: The whole fermentation broth was transferred into a 1600 1 steel vessel and decanted for
1 hour, The wet cell pellet (about 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 11.9 g 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 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 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 1s 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 (VIIT) A total of 85 mg pure cyclic depsipeptide according to formula (VIII) could be

isolated from the combined cxtracts.
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Other cyclic depsipeptide according to formula (VIII) have also been found at a lesser concentration
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
231 0 100
27.0 0 100
2741 75 25
30.0 75 25

Media (Adjusted to pH 7.0 with 50mM HEPES)

Table 6

MD1 {pre-culture medium)

Substance Concentrati
on
[o/L]
Casitone 3
CaCly x 2 HxO 0.5
MgSQO4 x 7 H20 2




exanple 22 0.04 0.006 exanple 23 0.003 0.005 exanple 24 0.004 0.007
exanple 25 0.0025 0.00375 exanple 26 0.0045 0.00085 exanmple 27 0.02

0. 003 exanpyloe0®@2@5203 0. 0025

65

D(+)-Glucose water free

Cyanocobalamine 0.5 mg
Antifoam B 0.2mL
Ferrioxamine solution 1 mL
[100ng/mL]
Table 7
POLA1 {production medium)
Substance Concentrati
on
[o/L]
Potato protein 4
Soluble starch 3
CaCl; x 2 HO 0.5
MgSO4 x 7 H20 2
Cyanocobalamine | ”0_.55_;9
HEPES 12
Standard Trace Element 1 mL
Solution 1901
XAD1B 35

Characterization of compounds:

Physical data of compound of formula (VIII)

FT-MS (9.4 T APEX-III): Found: 985.5007; calc. for CyeH7NgO,+Na: 985.5005.

PCT/EP2008/060689

"H NMR (600 MHZ) d-DMSO 8u: 0.74 (6H, d, T = 7.0 Hz), 0.85 (3H, d, T = 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), 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, 5), 2.87 (1H, m), 3.12 (1H, m), 3.64 (1H, m), 4.23 (1H, m), 4.40 (1H,
m), 4.58 (1H, d, T = 9.5 Hz), 4.75 (2H, m), 4.93 (1H, m), 5.07 (111, 5), 5.40 (1H, m), 6.03 (1H, s),
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6.74 (1H, s), 6.79 (2H, d, ] = 8.4 Hz), 6.84 (2H, d, ] = 7.8 Hz), 7.02 (2H, d, ] = 8.4 Hz), 7.10 (1H, d,
J=9.3Hz), 7.14 (1H, t, ] = 7.8 Hz), 7.19 (2H, t, T = 7.8 Hz), 7.26 (11, 5), 7.42 (1H, d, ] = 9.8 Hz),
7.89 (1H, d, ] =9.2 Hz), 8.03 (1H, d, ] = 7.9 Hz), 8.38 (1H, d, ] = 8.9 Hz), 9.40 (1H, s

C NMR (150 MHz) d6-DMSO 8¢: 17.13, CHs; 17.63, CH; 19.32, CHs; 20.90, CHs; 21.64, CHy;
22.34, CHz; 22.34, CHs; 23.32, CHs; 24.10, CH; 25.63, CH; 27.63, CHy; 29.30, CHy; 30.37, CHa:
30.86, CH; 31.52, CH,; 32.83, CHy; 35.33, CHa; 38.98, CH,; 44.42, CHy; 48.52, CH: 50.19, CH:
50.24, CH; 51.99, CH; 54.62, CH; 55.63, 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 CH; 130.43, 2 x CH; 136.72, Cq; 156.23, Cq;
168.93, Cq; 169.18, Cq; 169.18, Cq; 170.18, Cq; 170.39, Cq; 171.72, Cq; 171.96, Cq; 172.50, Cq;
173.82, Cq

Physical data of compound of formula (ITX)

FT-MS (9.4 T APEX-IIT): Found: 969.5058; calc. for CasHzoNsOy+Na; 969.5056.

'H NMR (600 MHz) d-DMSO 8g:): 0.53 (3H, d, J = 6.6 Hz), 0.73 (3H, d, ] = 6.6 Hz), 0.74 (3H, d,
J=6.6 Hz), 0.81 (3H, d, I = 6.6 Hz), 0.86 (6H, d, ] = 6.6 Hz), 1.08 (3H, d, T = 6.5 Hz), 1.20 (1H,
m), 1.33 (3H, m), 1.52 (1H, m), 1.64 (1H, m), 1.80 (2H, m), 2.01 (1H, m), 2.04 (2H, m), 2.15 (4H,

m), 2.25 (1H, m), 2.30 (1H, m), 2.74 (3H, s), 2.83 (1H, m), 3.12 (1H, m), 3.32 (1H, m), 3.38 (1H,
m), 4.14 (1H, m), 4.27 (1H, m), 4.40 (1H, m), 4.59 (18, m), 4.61 (1H, m), 4.94 (1H, m), 4.99 (1H,
m), 5.10 (1H, m), 6.42 (2H, d, ] = 8.8 Hz), 6.75 (1H, 8), 7.04 (2H, d, J = 8.8 Hz),7.10 (1H, 1, ] = 7.3
Hz), 7.15 (2H, 1, ] = 7.3 Hz), 7.23 (2H, d, ] = 7.3 Hz), 7.30 (1H, 5), 7.41 (1H, d, ] = 9.5 Hz), 8.05
(1H, d, T = 9.5 Hz), 8.23 (1H, d, ] = 8.1 Hz), 8.47 (1H, d, J = 4.4 Hz), 8.71 (1H, d, J = 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-III}: Found: 955.4896; calc. for CysHgsNgO11+Na:955.4900,

'H NMR (600 MHz) d¢-DMSO Ogu:).On: 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)
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Strain: The Chondromyces apiculatus strain was isolated from a soil sample. The Chondronyces
strain of the invention has been identified as a Chondromyces apiculatus based on the partial
sequence of the 165-RNA gene. C. apicularus was assigned to biological risk group 1 by the DSMZ
(DSMZ (2007)). Chondromyces is a genus in the family Polyangiaceae, which belongs to the order
Myxococcales within the Delta-proteobacteria. Bacteria of the order Myxococcales, also called
myxobacteria, are gram-negative rod-shaped bacteria with two characteristics distinguishing them
from most other bacteria. They swarm on solid surfaces using an active gliding mechanism and

aggregate to form fruiting bodies upon starvation (Kaiser (2003)).

The Chondromyces robustus strain of the invention has been deposited at the DSMZ under the
accession number DSM 21595,

Cultivation:

Precultures were started by inoculation of 20 ml each (=20%) from a liquid culture of the
Chondromyces apiculatus strain of the invention into 10x 100 ml of medium MD1 (adaptcd after
Bode et al, 2003) in 500-ml baffled shake flasks. After 6 days of incubation at 30°C and 120 rpm on

arotary shaker the cultures with total volume of 1-L were transferred intga 501 Wave®™ bag
together with 5 L of medium MDI. After 7 days of incubation in a BioWave 200 SPS reactor
(Wave Biotec AG, Switzerland) 40 L of medium M7/14 were added to the bag to start the

production. The culture was harvested after 19 days.

Extraction:

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 | 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 filirates
then unified. After separating the organic solvent phase from the water phase the solvent phase was

washed with 2 I of pure water and then cvaporated until dry. The water phases were discarded.
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Compound isolation: The cxtract (5g) 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 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

T'able 8

MD1 (pre-culture medium)

Substance Concentrati

on

[g/L]
Casitone 3
CaCly x 2 H0 0.5
MgS04 x 7 H;O 2
D(+)-Glucose water free 1
Cyanocobalamine 0.5mg
Antifoam B 0.2mL
Ferrioxamine solution 1mL
[100ng/mL]

(Adjusted to pH 7.0 with 50mM HEPES)



Material s and buffers Human neutrophil elastase (cat. no. SE563) is
purchased from El astin Products Conpany, Inc. (EPC, Oaensville, USA).
The dry powdeoxmesity > 95 % stated by the supplier) wag/ahemsobosed
in 20 mM sodi um acetate buffer, pH 5.0, 50 % (v/v) glycerol, and
frozen at - 80 Cin aliquots. The fluorescence-quenched substrate

( DABCYL- Ser - G u- Val “"Asn- Leu- Asp- Al a- 3 u- PheEDANS, where A indicates
the scissile bond, identified by M5 aBgl ysis) was purchased from
Bachem AG (Bubendorf, Switzerland), and kept as a 5 nmM stock sol ution
in DMSO at - 20 C. Al other chem cals were of anal ytical grade.
Enzymatic reactions were conducted in 100 nM Tris/HCL buffer at pH
7.5, confale ng 500 MM NaCl, and 0.05 % (w v) CHAPS. Al protein and
pepti de containing solutions are handled in siliconized tubes (Life
Syst ens pO$i GrodutBsemegiongnd, Switzerland). The conpound sol utions as
wel | as_the enzynme and the substrate solutions are transferred to the
384- wel | Sytistdnes (bl ack O i ni |pCatcentratat|. no. 95040020 Labsystens Oy,
Finl and) by nmeans of a CyBi Vel 96-chdgnnel pipcttor (CyBio AG Jena,
Germany|). Instrunentation for "FT neasyrenents For fluorescence
intensifty (Fl) neasurenments g/l tra Bvol ution reader (TECAN,
Maennedorf, Switzerland) is lused. Thelinstrunent is equipped with a
conbi natYeast eftragt 350 nm (20 |im bandwi dt h) and a 500 nm (25 nm

bandw dtin)_bandpass fittet fu11 f+uworegcence excitation and em ssion
acqui si t¢%ﬂ?x2§§ ectively. To' increasq the signal:background rati o,
an appr hrorc mrr I's enplloyed. The optical filters and

t he di cﬂ?%?g}ﬁ?ﬁzgr are Durcﬁgsed from TECAN. The fl uorophores in
each wglpotatvateeotci ted by thriee fl asheg per neasurenent. WO

2009/ 02452ARCH-ER2008/ 060689 /51 n—addition the cyclic depsipeptides

i nhi bi t|d®EREFan chymotrypsin W th an 1|C50 ranging from0.001 utMto
0. 02 Rt *hte bitUi ogicat—actiyg ty of the cyclic depsipeptide according
to fornlﬁoallaf’gm?'? was determied with|kallilcrein 7. This cyclic
depsi pepid+feiRbsd Ratek R¥eNt1 op 1 nhi bitg human kallikrein 7 with an

| C50 off less than 3 nM This| cyclic depsipeptide inhibited human
chynot r\yp@nocaatkriogran neut rldphivige el gstase with an | C50 around 0. 004
RM and rareund—0-—-06025-—RM—+egpectivelyy Exanple 3: Determ nation of

Kal | i kr|ét W% Bhi bi tory actip4%Lin vilvo A) Test on recovery of skin

—WWWWW AT . m barrier disruptionm was
. esolution, . . . L
achievdd 1 n groups of hairlgss SKHL nijce with repeated stripping of

t he ski|d19@ngfmig- Sgane(r) skifn sanpling di sks. The procedure was
conpl eteg—yphen—transeptrdernal—water—gss (TEW.) achi eved > 40
my/ cnR/ W#E‘g\[e%s assessed W h a Tedaneter TM210 (Courage Khazaka,

Col ogne, DE). Tmrmediatély aiter barrier disruption 30[11 the test
compound®ietehi8pHi &t at 10 nM concentration. Control animals were
treated simlarly with the sol vent (ethanol / propylene glycol, 3/7

(v/v)) alone. TEW. was neasured before, imediately after, and at 3
hrs afteé%%ﬁ&ﬁéﬂﬁ?—%‘#@ﬁﬁ—'@ﬁ% In each ani mal, the percentage recovery
was cal cyl at using . th rmyl a;..( 1- [TEW at 3 hrs - base line
TEW] /[ Ca?ﬁq%%tzcﬁgg‘?vgé#@@n‘ﬂ%&wppi ng - base line TEW]) x 100%
Resul t s: i jcatlo f e testC n clic

Ftrlﬁgg (@911"% f)cl%u?&) Mo O 52t7?,|c511tc. o Cﬁglg}qg%a%—%( ltOtpé?SZ%

depsi pep e accor |ﬁg to Tornula acce arri’er repair by

8_7‘6”’5)C?WT§W\§R@QV@E%:%%%{T9 rﬁrg]‘z gﬁf’}%,eﬂ Yt RS (RPVADE 6 90%s (B D, 1
= 6.6 Hz), 1.01 (1H, m), 1.02 (6H, d, ] = 6.6 Hz), 1.17 (3H, d, J = 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, T = 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, ] =5.5



% Recovery in barrier disruption Mean (SD values), n: 4 aninmals per
group) Treated with test conpound (the Cyclic 72.0 (9.1) WO

2009/ 02452WRCTH¥R2B08/ 060689 76 depsi pepti de accor di ng RAIER0080b®SY | )
at 10 MM Treated with solvent alone 45.8 (8.0) B) Test on
anti-inflammatory activity in nmurine nodel of allergic contact
dermatitis (ACD) Method: Crl:NVRI mice were sensitized on the shaved
abdonmen with 50 pl of 2% oxazol one on7@lay 1 and chall enged with 10 pi
oxazol one on the inner surface of the right ear on day 8. The

unchal | eﬁige(dOG @Hit s, bmrd), 683 @Edd,ds man)adS 83:(2Hl; d,01=s7. 7Kg, 7ed (2L tt)i-s3. WHS),

eval uat th f.f e, | n weig _TBasyre
of infl :Pn%ga ory egild%[ ) ; ﬁ da ﬁ)he Q%qu\%&éa}(‘%&éﬁ’e‘ﬁ? lﬂ
t opi cal | %7Milthd, 16 9 Hx)e%?'/’ (danb,olmS:ll blz), 8132 (HHldyen8.3 6la), 9.58 Q1 Hyisybradd) er

t he chal |l enge. The efficacy of the treatnment was cal cul ated as the
percentage inhibition of inflamatory auricular swelling relative to

ani mal s It ﬁ@atlﬁﬂa}ﬂ‘f'ctoglp%ﬁﬁ Oy%r\ﬁhgxﬂﬂgone. Results: A single application

of the test conpoun psi peptide according to fornula

1) i nhifbiiheg b@Ho@W&QWMWJN gg,eg MR ﬁ@%ﬁta)lﬂlomwo}@pgww

46% at 30 nmM concentratlon 01 vs sol vent-treat’éd ani
(Tabl e 137 $45+HmH4Q2 13 Ani ma| s

'"H NMR (600 MHz) de-DMSO 8g: 0.72 (6H, d, ] = 6.6 Hz), 0.85 (3K, d, ] = 6.6 Hz), 0.87 (3H, d, ]
=6.6 Hz), 1.01 (6H, d, J = 6.6 Hz), 1.17 (3H, d, ] = 6.6 Hz), 1.30 (1H, m), 1.35 (2H, m), 1.43 (1H,
m), 1.48 (1H, m), 1.56 (1H, m), 1.57 (1, m), 1.69 (1H, m), 1.71 (2H, m), 1.79 (IH, m), 2.08 (1H,
m), 2.41 (1H, m), 2.48 (1H, m), 2.77 (3H, s), 2.87 (1H, m), 2.92 (1H, m), 2.98 (1H, m), 3.09 (1H,
m), 3.63 (1H, m), 4.22 (1H, m), 4.42 (1h, td, ] =8.1, 5.1 Hz), 4.57 (1H, m), 4.74 (1, m), 4.76 (1H,
m), 4.91 (1H, m), 5.06 (1H, s), 5.39 (1H, m), 5.43 (2H, s, broad), 5.96 (1H, t, ] = 5.5 Hz), 6.07 (1H,
s, broad), 6,78 (2H, d, J = 8.1 Hz), 6.84 (2H, d, J= 7.3 Hz), 7.00 (2H, d, = 8.1 Hz), 7.11 (1H, d, J
=9.5Hz), 7.15 (1H, t, J=7.3 Hz), 7.19 (2H, t, = 7.3 Hz), 7.42 (1H, d, T = 9.5 Hz), 7.78 (1H, d, J
=9.5Hz), 7.98 (1H, d, J = 8.1 Hz), 8.39 (1H, d, ] = 8.8 Hz), 9.52 (1H, s, broad)

Example 2: Determination of Biological Activity in vitro

The compounds of the present invention, e.g. including a compound of formuia II-X, exhibit
pharmacological activity and arc therefore uscful as pharmaceuticals. E.g., the compounds of the
present invention are found to inhibit Kallikrein-7 activity and HNE activity,

Compounds of the present invention have ICsq 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-lle-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.



A Auricul ar weights Mean (SD), n: 8 animals per group % I nhibition of
I nflammatory swelling Mean SE Treated with test conpound (the Cyclic
depsi pept | W@ 248%BER’ ng to fornula 11) at 30 nM 15. 3 ( 5.ROT/EMR008D6ES9
Treated with test conpound (the Cyclic dcpsipeptide according to
formula H at 10 nM17.0 (4.8) 40 6.9 Treated with solvent + al one
28.1 (4.6) - +: m xture of dinethyl acetam de/ethanol /acetone
(1/2/2) 71
Enzymatic reactions are conducted in 50 mM sodium citrate buffer at pH 5.6 containing 150 mM
NaCl and 0.05 % (w/v) CHAPS.
All protein and peptide containing solutions are handled in siliconized tubes (Life Systems Design,
Merenschwand, Switzerland). The compound solutions as well as the enzyme and the substrate
solutions are transferred to the 384-well plates (black Cliniplate; cat. no. 95040020 Labsystems Oy,
Finland) by means of a CyBi-Well 96-channel pipettor (CyBio AG, Jena, Germany).
Instrumentation for FI measurements
For fluorescence intensity (FI) 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.
Determination of ICs 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

pM, 3 puM, 10 uM and 30 uM. For each assay, 10 ul water/CHAPS (& test compound) are added per
well, followed by 10 pi protease sclution (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 ul 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



WD 2009/ 024527PCT/ EP2008/ 060689 77 % I nhibition of inflammatory
swelling % I nhibition of inflammatory swelling concentration of test
conpound cWREHRZER27 on of test conmpound Conpound accor RGIER2S{06MERY a
30 MM 10 mM exanple 9 38 42 exanple 10 25 22 exanple 23 40

72
Cyclic Cyclic
depsipeptide depsipeptide
according to according to
formula (1) formula (IIT)
Enzyme 1C50 uM 1C50 pM
hKallikrein7 0.001 0.0004
Table 11
Cyclic human hKallikrein7
depsipeptide neutrophile IC 50 [uM]
according to clastase
formula: IC 50 [uM]
formula II 0.01 0.001
formula ITI 0.01 0.0004
formula IV 0.07 0.005
formula V 0.06 0.006
formula IX 0.01 0.001
- _formula X 0.2 0.02 3
formula XIT 0.05 0.004
formula XIIT 0.03 0.0007
formula XTV 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
cxample 7 0.006 0.050
example 9 0.003 0.002
example 10 0.009 0.0035
example 11 0.012 0.000
example 12 0.006 0.0085
example 13 0.004 0.006
example 14 0.005 0.01
example 15 0.005 0.015




48 exanple 25 38 39 exanple 43 55 42 (C) Test on anti-inflamrmatory
activity in swine nodel of allergic contact dermatitis (ACD) Ei ght
days bef orwOtAe9/@i52¢i t ati on of the ACD, 500 pi of 10% ZCT/EP2008/060689
4-di ni trofl uorobenzene (DNFB, dissolved in DMSO / acetone! olive oil
[1/5/3, viviv]) were applied epicutaneously in divided volunes onto
t he basis of both ears and onto both groins (100 gl / site) for
sensitization. The challenge reaction83were elicited with 15 pl of
DNFB (1.0% on contralateral test sites (each? cn2 in size) of the

shaved ohxamp)lbaﬁ eral Omgek. For toeut nent, t'he test compound and the
Plnag:(t:)ﬁ e&ﬁ‘ﬁﬁ%wt 5| yr?gpf% hrs atter the ch :?Eaﬁgrggl. | ¥'hfaot gs:e:ittzlst\?vzre
clini calldxymplxagi ned 0D920rs aft 30 0dhe chal | enge when infl ammation
Bl o NP A 0! nod T malchPBOB 1 pey dosi gnatcd Si te, Sl
r eddeni r\gamplszmreaSL neds r ef I ect oaeorsi cal Iy using a* val ues. Table
7y e FABAL ty | 09031 horat YW | naurfation 0 absent

example 22 0.04 0.006

example 23 0.003 0.005

example 24 0.004 0.007

example 25 0.0025 0.00375

example 26 0.0045 0.00085

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

——————|-example33——|-0.035— 0:0045 o e i e e

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
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Example 2.2: HNE inhibitory activity in vitro

Materials and buffers

Human neutrophil elastase (cat. no. SE563) is purchased from Elastin Products Company, Inc.
(EPC, Owensville, USA). The dry powder (purity > 95 % stated by the supplier) was dissolved in
20 mM sodium acetate buffer, pH 5.0, 50 % (v/v) glycerol, and frozen at — 80 °C in aliquots.

The fluorescence-quenched substrate (DABCYL-Ser-Glu-Val*Asn-Leu-Asp-Ala-Glu-Phe-
EDANS, where » indicates the scissile bond, identified by MS analysis) was purchased from
Bachem AG (Bubendorf, Switzerland), and kept as a 5§ mM stock solution in DMSO at - 20 °C.
All other chemicals were of analytical grade.

Enzymatic rcactions were conducted in 100 mM Tris/HCI buffer at pH 7.5, containing 500 mM
NaCl, and 0.05 % (w/v) CHAPS.

All protein and peptide containing solutions are handled in siliconized tubes (Life Systems Design,

Merenschwand, Switzerland).

The compound solutions as well as the enzyme and the substrate solutions are transferred to the
384-well plates (black Cliniplate; cat. no. 95040020 Labsystems Oy, Finland) by means of a CyBi-
Well 96-channel pipettor (CyBio AG, Jena, Germany).

Instrumentation for FT measurements

For fluorescence intensity (FI) measurements an Ultra Evolution reader (TECAN, Maennedorf,
Switzerland) is used. The instrument is equipped with a combination of 2 350 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.



4 severe(or discoloring) livid honbgenous redness pronouncedand
hardeni ng el evated WD 2009/ 024527PCT/ EP2008/ 060689 78 Resul ts:

Treat ment WO 0ex24¥'t es affected with ACD twi ce with a BCHERIDSIEGRY Of
the test conpound (the Cyclic depsipeptide according to fornula I1)
inhibited clinical inflanmmtory changes by 30% (p <0.01) and neasured
skin redness by 27% (Pc 0.05) (Table 16) Table 16 Test sites
Cinical score (Mean, SD, n: 8+) At vdbue (Mean, SD, n: 8+) Treated
with 1% test conpound (the Cyclic depsipeptide according to formula
1) 5.1 (1.7) 8.6 (1.4)

In addition the cyclic depsipeptides inhibited human chymotrypsin with an IC50 ranging from
0.001 pM to 0.02 uM.

The biological activity of the cyclic depsipeptide according to formula (VIII) was determined with
kallikrein 7. This cyclic depsipeptide of the invention inhibits human kallikrein 7 with an ICsp of
less than 3 nM. This cyclic depsipeptide inhibited human chymotrypsin and human neutrophile

elastase with an IC50 around 0.004 uM and around 0.0025 uM, respectively.
Example 3: Determination of Kallikrein-7 inhibitory activity in vive
A) Test on recovery of skin barrier disruption in mice
Method: Skin barrier disruption was achieved in groups of hairless SKH1 mice with repeated
stripping of the skin with S-Sqame® skin sampling disks. The procedure was completed when

transepidermal water loss (TEWL) achieved > 40 mg/cm?/h. TEWL was assessed with a Tewameter

TM210 (Courage Khazaka, Cologne, DE). Immediately after barrier disruption 30 pl the test

compound was applicd 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 I7)
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)




Treated with placebo (solvent) 7.2 (1.9) 12.0 (2.5) Inhibition vs

pl acebo-treated sites 29.9 (11.7) 27.0 (2.5) +: 2 test sites each in
4 ani mal s Woedpl/@4327 Derivatisation of a cyclic depsi pepti/ErR0wfosi68E
invention a) One-step procedure:-To-a-solution of-20-ng ol cyclic
depsi pepti de according-to-formula (11) and 0.027 nL trietbylsilane in
2 mL of dichl oronethane/acetonitrile (1:1) at -50 C 0.014 nlL of boron
trifluoride etherate were slowy added6é The reaction m xture was
allowed to wvarmup to -5 C and kept at this tenperature for

addi t i ondebsipftida avodréing topfotniudll) 48t 0 a sat urat ed NaHCO3 sol ution, apd
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has beerﬂemmwmae@rtﬂlmwf@nmhlﬂm G- pr opoxy- pi perj di n-2-one. ESI M5
993. 37 [%%] . Simlarly, treatment with the cprrespondi ng al cohpl
provi de i_hg conpounds:

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
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% Inhibition of inflammatory | % Inhibition of inflammatory

swelling swelling

concentration of test concentration of test

compound compound

Compound according to
30 mM 10 mM
formula

example 9 38 42
example 10 25 22
example 23 40 48
example 25 38 39
example 43 55 42

C) Test on anti-inflammatory activity in swine model of allergic contact dermatitis (ACD)

Eight days before the elicitation of the ACD, 500 ul of 10% 2, 4-dinitrofluorobenzene (DNFB,
dissolved in DMSO / acetone / olive oil [1/5/3, v/v/v]) were applied epicutaneously in divided
volumes onto the basis of both ears and onto both groins (100 ul/ site) for sensitization. The

challenge reactions were elicited with 15 pl 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 sigus 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 elevated
discoloring) hardening
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Results: Treatment of test sites affected with ACD twice with a 1% solution of the test compound
(the Cyclic depsipeptide according to formula IT) inhibited clinical inflammatory changes by 30%
(p <0.01) and measured skin redness by 27% ( p < 0.05) (Table 16)

Table 16
Test sites Clinical score A¥ value

(Mean, SD, n; 8+) (Mean, SD, n: 8+)
Treated with 1% test compound | 5.1 (1.7) 8.6(1.4)

(the Cyclic depsipeptide

according to formula IT)

Treated with placebo (solvent) 7.2(1.9) 12.0 (2.5)

Inhibition vs placebo-treated sites | 29.9 (11.7) 27.0(2.5)

+: 2 test sites each in 4 animals

Example 4: Derivatisation of a cyclic depsipeptide of the invention

a)-One-step-procedure:To-a-solution-of20-mg-ef-cyclic-depsipeptide-according-to-formula- (11)-and

0.027 mL triethylsilane in 2 mL of dichloromethane/acetonitrile (1:1) at -50 °C 0.014 mL of boron
trifluoride etherate were slowly added. The reaction mixture was allowed to warm up to -5 °C and
kept at this temperature for additional 30 minutes, poured into a saturated NaHCOj solution, and
was extracted with EtOAc. The organic layer was dried over sodium sulfate and the solvent was
removed in vacuo. Purification of the residuc obtained by HPLC (XTerra [Sem];
acetonitrile/ammonium carbonate buffer pH10 gradient) provided 9.8 mg of a derivative of the
cyclic depsipeptide according to formula (II) wherein the Ahp has been converted into 3-amino-

piperidin-2-one. ESI MS: 935.36 [M+Na]".

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 rcaction mixturc 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 NaHCOj3 solution, and was extracted with EtOAc. The organic layer was dried over



propargyl 989.21 Sinultaneously, conpounds of the follow ng type
wer e obtai ned under the sane conditions: O Tabl e 18 Exanple Rl, R2
ESI M5 [ MrN&r2089902452pr opyl 1136. 33 WO 2009/ 024527 PCT/ ERZUU2080688 81
20met hyl 980. 21 Exanpl e 21: Derivatisation of a cyclic depsipeptide of
the invention A solution of 25 ng (0.027 mmol) of of cyclic

depsi peptide according to formula (11) in 2 nL of dichloronethane was
cooled to 0 C Then DI PEA and trifl uoffacetic acid anhydri de (TFAA)
was added. The reaction m xture was slowy warned up to room

t enper atwiiemanidtsandrtheadvervaa daliovedin ahcud phyiding. a deovatimooithqeyche

ti 1. il 1 i [ . dwith
yar oo P HiCecXBEngl dihidh dh bl ol ALAERAR0G A MG3 hod.L D
sodi um sdihyfdet- B-pimadin-Rens ESUMSt 93328 [MeNaled and t he resi due obt ai ned
i fi il / : + %
PhoH) | yieEe RURAAHE BRI S dioh Hfbpeb BT i A8 foskdwde Kl e
accor di rtge mgtirowerydrogenajed whdsr ginasphiwc pressere vitil thelstrt@igdeeial wesobnsained
has beenppepy §hl Rt aldVihifta Wal birliRd bFSlodRoer ity (S8, MEDRIAC (1:1) + 10%

MeOH) providing 684 mg of the cyclic depsipeptide according to formula (IT) 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 (IT) in 5 mL of 1-
PrOH 30pL 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% MeQOH).
Yield: 65 mg (83%) of a derivative of the cyclic depsipeptide according to formula (II) 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

Table 17



Simlarly, conmpounds of the follow ng type was obtai ned: Exanple R
ESI M5 [ MtNa] 22 H 917.30 23 ethyl 961.20 24 1-propyl 975.29 25
benzyl 102%01240%02322009/ 024527PCT/ EP2008/ 060689 82 ExarRsITeEr2@18/060689
Derivatisation of a cyclic depsipeptide of the invention A solution
of 25 nmg (0.027 nmmol) of a cyclic depsipeptide according to formula
(I'1) in 2 nmL of dichloromethane (MC) was cooled to O C. Then 24 pL of
DWEA and 14 pL of hexyl chlorofornmate8thas slowly added. The reaction
m xture was allowed to warmup to rt and stirred for additional 4
hours. For worlcup the reaction mxture was diluted with

[ I@W—&ﬁd—mﬁ%ﬁﬁd—w thyhedreahion i ,

g: gglrgr nate solution, and bri ;1;-:: IEﬁW%W%ﬂ}: ﬁgagbgraggdisﬁk sul fate the
e T e T Pl o Y iy Yield: 20
nmg (709 ;361#;'; d;%’%%;tﬁfﬁc’@gh%g t F\é Evc |%‘3°aeb§;i pepti de (;ccor di ng to -
formul g (119 whiekrem t he phenol |noi 883#30f A6 has been transforned
into the carresjpergl ng carboni c [aci mahexyl |ester. ESI MsS: 1079. 41
[ MENa] 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 propargyl 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




Anal ogously, using a conpound described in Exanple 4 as starting
material the follow ng conpounds were obtained: Table 20 Exanple R
ESI M5 [ MW@ 28092024328 0but yl 1035. 38 28 2- net hoxyet hyl 1087/EG00388068P9
ethyl 1007.35 30 te e

81

20 | methyl | 980.21

Example 21: Derivatisation of a cycelic depsipeptide of the invention

A solution of 25 mg (0.027 mmol) of of cyclic depsipeptide according to formula (TT) in 2 mL of
dichloromethane was cooled to 0 °C. Then DIPEA and triflucroacetic 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 dichloromethanc and washed with
hydrochloric acid and sat. bicarbonate solution. After drying over sodium sulfate the the solvent
wag 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
(II) 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
0
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




1347.63 31 1l-octyl 1091.42 Exanple 32: Derivatisation of a cyclic
depsi peptide of the invention To a m xture of 200 ng (0.21 mmol ) of
cyclic dep®omeprazé7 accordi ng Exanple 5, 57.5 ng (0. 41 ramiB068064629C0O3
in 2 nL of dry acetone 60.5 ng (0.31 mol ) of (E)-3-phenyl -2-propenyl
brom de was added and treated with ultrasound overni ght (tenperature
raises to about 50 C). For workup the reaction m xture was dil uted

wi th di chl oronet hane and washed with dater. After drying of the
organi c | ayer over sodiumsulfate the solvent was renoved and the
resi due obtained purified by HPLC (15 cm Zor bax acetonitril e/ aqu.
NHA0AC ffe

cyclic depsifpe E)e%)ﬁt%?)ﬁgv ﬁtb@&fﬁéygyﬁﬁ%ﬁlﬁgﬁ? &t ﬁ\’ﬁ ?{g derivative o
04( E) - 3-pbamioh-0P2pme (027 myd) eﬂatcyclm:siepﬂ@epnue/hecor&&g toMBmulbXUPinZAnL of

[ M-Nar . Aal%rgrgaﬁla%{azhﬂ{lﬁ]wgsac (r)r%g %21 %Eﬂ’]ﬂ-’? Qnd lq i q’%&g‘i di ng

Exanpl e e appr opr| a e A i'ng~agent pr ovi‘de the
f ol | owi ni)locafompatenveks slo@ly mmm@deabﬁ%ﬁammm@sd 06&68 9p &4t IdanptdfoR1

R2 ESI '\ﬁdil-ﬁ'é/lt'-all\jﬁl ilou:%g FIG} \;vc_)r%"pt tﬂg #Y&RL tﬁ'ﬁx lle r;rv%g EﬁYuted \Vlﬁl dlc%i;orgmethane and washed
with hydrochloric acid and sat. bicarbonate solution, and brine, After drying over sodium sulfate the
solvent was removed and the residue obtained purified by chromatography on silica gel
(cHex/EtOAc (1:1) + 10% MeOH). Yield: 20 mg (70%) of a derivative of the cyclic depsipeptide
according to formula (IT} wherein the phenol moiety of A6 has been transformed into the

corresponding carbonic acid hexyl ester. EST MS: 1079.41 [M+Na]".

Analogously, using a compound described in Example 4 as starting material the following

compounds were obtained;

@]
8)
(0]
h
Table 20
Example R ESI MS [M+Na]

27 isobutyl 1035.38
28 2-methoxyethyl 1037.36




propoxy t-but hoxycarbonyl 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 nmeWA09@3e27 29 38 propoxy 3-net hyl - but - 2-enyl FIFERZHSBE0689
pr opoxy

83
29 ethyl 1007.35
30 H @ 1347.63
L w .
hY
3 1-octyl 1091.42

Example 32: Derivatisation of a cyclic depsipeptide of the invention

To a mixture of 200 mg (0.21 mmol) of cyclic depsipeptide according Example 5, 57.5 mg (0.41
mmol) of K2CO; in 2 mL of dry acetone 60.5 mg (0.31 mmol) of (E)-3-phenyl-2-propenyl bromide
was added 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
HPL.C (15 ecm 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-y1)-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:

Table 21



benzyl 1083.38 40 propoxy allyl 1033.37 41 propoxy propargyl 1031.25
Exanpl e 42: Derivatisation of a cyclic depsipeptide of the invention
To a m xt uv@2899/20B7ng (0.21 mMmol ) of cyclic depsi pept iRE/ERHEO6MEY
Exanple 5, 46.5 ng (0.31 mmol) of sodiumiodide, and 57.5 ng (0.41
mmol ) of K2COB in 2 nL of dry acetone 44 ng (0.31 mmwol) of
3-(chloromethyl)-1,5-di net hyl- 1H pyrazol e was added and treated with
ul trasound overnight (tenperature rai 8és to about 50 C). For worlcup
the reaction mxture was diluted with dichl oronet hane and washed wth
wat er . |AEx@mPlRlryi ndRlof tlhe or gani B2l ayer ovefEH&SilMmNaYl fate the
sol vent ved and |{the residue obtained| purified Hy HPLC (15 cm
Zor bax; acé?oniEriI%/aqL“mMN“GNEWBUFWér: 20- | 959493%j el|d: 90 ny
(40.5%] of 34 dgrlvammve @bmmyﬂhw@wdemglpeptlde augesdi ng Exanple 5
5U,

featuri Vi WAt =3 ypneL hyt=tgdigs0siine i n A6. EST
M5 11 1.3,6[“M“bfgﬁﬁgﬂ ﬁ¥Ehﬁ fﬁﬂ%n s frn%1ﬁnnt of cyclic
depsi pepti d& of| c§E¥TE de d@”bé%?#ﬂ@ dc SYdln HPmulla (11) with

3- (chl or om&t hyl |) - proBxyi meriy'l- 1H pyrazol e prpvi d&328 cqnpound
featurijng @s(l 5- ﬁmmﬁﬁhybr&#@MmaZQWPd yl)net yT 4ds13yT 0Si ne in A6. ESI
MS: 1059—+% ivitiNer at A4 —PDPertvattsatt+on—ofzazcydl 1 C

depsi pepu_g_gel of 1rgpﬁ\/pﬁ$lfi¥\|n To a solutionl of YQIS'?S?YQYQO_ 0165 mmol)
of cycliic d%p5|peBPFﬁé dé0r di ng Exanpl e 33 j n 3997 of
di ehl orljonetthane 8a8pyyt. qferopargdi | uor oaceti c acj d wWed.2addgd and stirred
at r.t. Tor 4 hours. The reaction m xture was dituted wth tol uene

and the solvent was renoved in vacuo providing 22.5 ng of the
cor r espdi@mple ¢ Daevaisptipn of a cyclic depsipeptide of the invention

To a mixture of 200 mg (0.21 mmol) of cyclic depsipeptide according Example 5, 46.5 mg (0.31
mmol) of sodium iodide, and 57.5 mg (0.41 mmol) of K;CO5 in 2 mL of dry acetone 44 mg (0.31

mmol} of 3-(chloromethyl)-1,5-dimethyl-1H-pyrazole was added 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: 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. ESIMS: 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



20 mg of the aforenentioned acid, 6.81 ng (0.031 nmol) of

8- am no- 3, 6-di oxaoctanoic acid tertbutylester, and 15.8 ng (0. 041
mol ) of HAPIOHERE2di ssol ved in 2 nL of dry DVF and 11 R{IT/EH200BI0ERSY
were added and stirred at r.t. overnight. For worlcup, the reaction
m xture was diluted with Et 0OAc and washed with sat. NaHSO4 and NaHCO3
solutions and brine. After drying of gre organic |ayer over sodi um
sul fate the solvent was renoved and the residue obtained purified by
HPLC (15 cm Zorbax; acetonjtrile/aqu. NH40Ac buffer: 20-95% . Yield:
7 ng (29% of the title co nd.oESI MsS: 1194.32 [ MtNar.

8- Ami no- 3, 6- di oxaoctanoi c acid tefjt-butylestey 100 ng (0.226 mmol) of
8- (9- Fl uor enyl net hoxycar bonyl - 30g-di Oxalctanoic acid
tertbutylester in | niL of dry ed with piperidine (89.5
;1L; 0.862 mmol) at r.t. fd)
the residue purified pupifi

gradi ent cHexy>Et O4c- >E}|0Ac/
of the title rrpNu\g(lit& M
2009/ 024527PCT/ FP2008;3 060@9 8

8- (9- Fl uor enyl hoxyxar bonvl a

tert-butylester A ution of 1 ®."38 ﬁ of
8- (9- Fl uor enylnet hoxycar bonyl am nd) - 3, - di ojaOct a110i ¢ aci d, 546 ngy
(9.73 muol ) isobu ne, and 4.3 § ¢ - 98% H2SO4 was stlrred at

r.t. for 3 day$N For %rlcup the reaftionlsolution was diluted with
di chl oronet hane and washed with sat.lbicarbonate solution. After

dryi ng over sodium sul fate the solo/ent s renoved and the re |due
obtai ned purified by chronmatographly on stiNC OgQ/W\

gradi ent providing 145 ng (84.4% He title corrpound SI

464. 12 [ M+Na] . Exanpl e 45: Derivatisltion of a cyclic depsi pep |de of
the invention o O /INN/O\ \NO To @ mxture of 101 ng (0.1 mmol) of
a conmpound of Exanple 41 and 40 ng Cul in 11 m of toluene/DVF (10:1)
50 L of DIEPA and 1 nL of a 1M sol ution of

1- azi dorga fdutfoRoRIT - (et)h@(mﬁ]ol) ef J:g,mky]iepeiph&mle aqrasdingiBreaanpin?p 82k 8f

at 45 C for 6 hours he reactip sh&d putshTie sat .
NaH2 POsdigiBprgirehane Wl*&d’tﬁ’(} Foreas TG AR S ?d%ﬁs AR v it
evapor a%e@&mn]}hﬁufe%s@n@te@bﬁtahdlesie\aﬂcsthpuaslvém ods ﬂyyloemlorva@@glf%}bﬁyg 22.5mg

—(Sir02;CcRex/ Bt OAC (1-1)~ o VMeOH) —provirdimg 14 g (11:7% of the
title c@ﬁfb@%@sp%@gﬁﬁde 39%1.34 [ M+Na]t Exanpl e 46: Derivatisation of

a cycligy ﬂEBﬂhQQfQﬁén‘ij&anﬁedtabﬂ §.BVLRYDH.03 mmol) of 8-amino-3,6-dioxacctanoic 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 NaHCOs 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.
ESI MS: 1194.32 [M+Na]".

8- Amino-3.6-dioxaoctanoic acid tert-butylester
100 mg (0.226 mmol) of 8-(9-Pluoreny]methoxycarbonylamino)-3,6-dioxaoctanoic acid tert-

butylester in 1 mL of dry DMF were treated with piperidine (89.5 uL; 0.862 mmol) atr.t. for3
hours. The solvent was evaporated and the residue purified purified by chromatography on silica gel

with a gradient cHex—EtOAc—EtQOAc/MeOH(1:1) + 3% MeOH. Yield: 12 mg (24%) of the title
compound. ESI MS: 220.08 [M+H]".



WO 2009/ 024527PCT/ EP2008/ 060689 87 A sol ution of 25 ng of

depsi peptide according to formula (11) in 25 nL water was stirred at
room t enpeWsaX200%02432A t hi s solution an additional peak VRCI/KHISE06EE i N
HPLC ‘anal ysis, which forns an equilibriumw th the depsipcptide
according to formula (H). After 20 days the solution was dried using
| yophi lization and the additional peakswas isolated using reversed
phase chromat ography as described in exanple 1. This provided 0.75 ny
cycli C§Z§%§uog 8@?@0}3&&9&& %&gn& 3 &4 Fanﬁ@ aclw&%ﬁh es@é}p has been
conver : 5

( M+Na) A sobgion WDt mg (0.329-m@oly oﬂS{MHprenYiﬁw@Ipsw@ﬁnﬂaWbéé %Oxawaﬂmc

94ng 2@ t2, g %@MR ,qgm%lsw'\/g‘z%fqec §%\@€ p,E?’f 99?@9 Pf—’é’d‘ will sanZlépn( ﬁﬁa dhys

7.3 Hz)Xor Qoﬁﬁp (h@lrbacdon shliiod .vés Idhzh)tpd @nBalc(lla:re,mqthape and \@@he with Faﬁ) 1 03
(3H, d,  J

(1H, n-i‘ncagpogzge foﬂqlc?nnfgierld?%lgg Eﬂiei_' sb(mlm 8 1?%%&1{3 i%_l‘ven% whd ic(-ré)? cz d thé'reg@ue 29

(1H, ﬁ)obtailne§ urfldd b lcnbomaiog%h@ bhlsmaa gel wifQ c(-]]:iulEtG)An() gramempmgvzaang ﬂ45 Be
7.7 H) gm , 3(1%3 ni ﬁﬁﬁ L(3H s), 2.78 (1H in),
3.43 (1&&4% )oft tlﬁchqwu“ﬁ-)'ﬁ MES6HA2MENY 4 45 (1H m), 4.48 (1H,

rr),458(1Hrr)461(1Hrr)467(1Hrr)509(1Hrr)547(1H,
m, 6.66 (2H, d, J = 81Hz)674(1Hs?l d) 03 (2H, d, J =
8.1 Hz)Exampleass Darivatisagion 453 cyc?wﬂswcmn“da"“ e nvgt ‘3"‘Hz 8.04 (1H, d,
J=09.5H), 817 (1H d, J = 81Hz,823(1HdJ=2.9Hz),8.43

(1H, d, J = 9.5 Hz), 9.25 (1H, s, brogd), oab‘of hydr oxypr ol i ne
not visible). WD 2009/ 024527PCT/ EP2008/ 06068 8 Agwolution of 100

ng of depsi peptide according to fornul i 0.5 N HCI was
stirred at 50C for 24 h. For workup the IpH oﬁ t reaction mxture
was adjusted to pH 7 with 5 N NaQH Qad Mk extracte Iwﬁth!ethyl
er mas dPle ver sodlwn1§ulfa he

acetate. The organic
Th ldue taj ned was purified by
hy sanﬂucon tioms asOdescr exanpl e

sol vent was renoved in
1) providing 17 ng of cycliic déepsi pt| e accordllg t o /exanpl e 47,

reversed phase chro

wherein glutanlne in Al hgs en replace amve” actd. BSI - Ms:

pos. node: m z 952.8 (M neg. Mode: z d4928 5 (MH);

nDn0|sotop|c NMV929 5, C46 7013 1H NVR ©600-M d6- DNBO) SH: .

01T (3H—d, J =6:6Hz )HN®—64Ot¢H—Tﬁ—“ﬁ 77" d,; =66 H), T T

0.81 (3H, t, s_: .3 Hz), 0.84 (3H, d, J = 6 , 0.88 (3H, d, J =
6.6 Hz), 1.02N6H, m), 1.05 (1H, n), 1.10 1.19 (3H, d, J =
5.9 Hz), 1.24 m, 1.40 (1H in), 151(1H m, 1.75 (1H, m),
1.78 (5H, m), (2H ), 2.10 (2H," .45 (1H, m), 2.60 (1H m,
2.67 (1H, m), 2 1 (3H, s), 3.20 (1K m)| 4.28 (1H, m), 4.29 (1H m,
4.44 (2H, m), 4.63\(1H, Q.5 Hy .69 (1H, m, 4.93 (1H m,
5.04 (1H, m), 5.47 |n) 4 (1HN s, broad) 6.64 (2H, d, J =
8.8), 6.99 (2H, d, J = fz._néF %37 (1H S=09.5 H), 7.69 (1H,
d,S:9.5Hz),7.0(1HdS 95Hz) 851(1H,d,J:8.8Hz),

8.57 (1H, d, J 5.1 Hz), OH group of Tyrosine and glutam c acid not
vi sibl e’}o a 8m?xt;1rrg%f ) 161%5'86 1 O?chfla c'am%hl?n(?! dt 'EQthﬂ@ﬁl 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;PO, solution, dried over sodium sulfate, and the solvent was evaporated. The
residue obtained was purified by chromatography (SiOz; cHex/EtOAc (1:1) + 20% MeQOH)
providing 14 mg (11.7%) of the title compound. ESTMS: 1231.34 {M+Na]".

Example 46: Derivatisation of a cyclic depsipeptide of the invention



1. A cyclic depsipeptide, or a derivative thereof, having the
structure of formula (1): A3-A4-A5 A6 X- Al - A20A7 wherein the ester
bond i s foWRRIR2¥EEN t he carboxy group of A7 and the HRUIVER2YO3HF®BED
of A2, wherein X and AL are each i ndependently optional, and wherein
X is any chemcal residue AL is a standard am no acid which is not
aspartic acid, A2 is threonine or serine, A3 is a non-basic standard
am no acid or a non-basic derivative 8hereof, A4 is Ahp, dehydro- AHP,
proline or a derivative thereof, A5 is isoleucine or valine, A6 is
tyrosine or a derivative thereof A2 is ¥ nd10] sol euci ne or valine,
or a pharmaceutically acceptable salt of i peptide or a
derivative thereof. 2. The cyclic depsipepii i i
thereof, of claim1l wherein the nitrogen at n1oﬁ
between AS and A6 is substituted mnth t
depsi pepti de, or derlvatlve her
re

is Hor an acyl residue. cI|

t hereof , of any of cIa|n11 Ns
(CHB)ZCHCHZ(I) or (CH3) 2CHCO. 5q The: cychlic
Cc

derivative thereof, of any of m 1-4 whe 90

H,N" S0

A soluticn of 25 mg of depsipeptide according to formula (IT) in 25 mL water was stirred at room
temperature. In this solution an additional peak was observed in HPLC analysis, which forms an
cquilibrium with the depsipeptide according to formula (IT). After 20 days the solution was dricd
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, C4sH72NsOy2

'H NMR (600 MHz) de-DMSO 8: 0.00 (1H, m), 0.50 (3H, t, T = 7.3 Hz), 0.71 (3H, m), 0.76 3H, 1,
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, ] = 6.6 Hz), 1.10 (1H, m), 1.16 (IH, 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,J =
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, J=9.5 Hz), 8.17 (1H, d, ] = 8.1 Hz), 8.23 (1H, d,J = 2.9 Hz),
8.43 (1H, d, J = 9.5 Hz), 9.25 (1H, s, broad), (OH group of hydroxyproline not visible).

Example 47: Derivatisation of a cyclic depsipeptide of the invention



6. The cyclic depsipeptide, or derivative thereof, of any of claim

1-5 wherein A2 is threonine. 7. The cyclic depsipeptide, or

deri vat i veWOrew9gd#s27of any of claim 1-6 wherein A3 is |RUIEMeNS/08)68The

cyclic depsipeptide, or derivative thereof, of any of claim1-7

wherein A6 is tyrosine. 9. The cyclic depsipeptide, or derivative

t hereof, of any of claim1-8 wherein A4 is the Ahp derivative

3-anmi no-2 piperidone. 10. The cyclic #&psipeptide, or derivative

t hereof, of any of clains 1-4 wherein Xis (CH3)2CHCO Ai is gl utam ne,

A7 is threonine, A3 is leucine, A4 is AHRor~a derivative thereof, A5

is isoleucine or valine, A6 is tyrosine or [a defjivative thereof A7 is

i sol eucine or valine. 11.The cyclic depsi pagti deriyative

t hereof, of any of clains 1-4 wherein X is i
A4yhs AH

glutam ne, A7 is threonine, A3 is |eucing, -
thereof, A5 is isoleucine, Ag is tyroghn derivatiyeN herpof A7
is isolcucinc. 12. The cyclic |depsHpept|jde gr deri vat v@ he

any of clainms 1-4 wherein { :

A solution of 100 mg of depsipeptide according to formula (II) in 25 mL 0.5 N HCI was stirred at
50°C for 24 h. For workup the pH of the rcaction mixture was adjusted to pH 7 with 5 N NaOH and
was extracted with ethy! acetate. The organic layer was dried over sodium sulfate and the solvent
was removed in vacuo. The residue obtained was purified by reversed phase chromatography (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, C4gHnN7013

'H NMR (600 MHz, dg-DMSQ) 8. -0.11 (3H, d, J =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, J = 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 (1M, m), 1.75 (1L,
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, ] = 8.8), 6.99 2H, d, I =
8.8Hz),7.37 (1H, d, J=9.5Hz), 7.69 (1H, d, J =9.5 Hz), 7.80 (1H, d, ] = 9.5 Hz), 8.51 (1H, d, I =
8.8 Hz), 8.57 (1H, d, T = 5.1 Hz), OH group of Tyrosine and glutamic acid not visible)



Al is glutamne, A2 is threonine, 91 A3 is A4 is dehydro-AHP or a
derivative thereof, A5 is isoleucine, A6 is tyrosine or a derivative
t her eof A7TWIOS0B#BUCI ne. 13. The cyclic depsi pepti de, ACTEPRSAGICSE
t hereof, of any of clains 1-4 wherein Xis (CH3)2CHCH2CO Al is

gl ut am ne,

A2 is threonine, A3 is leucine, A4 is dehydro-AHP or a

derivative thereof, A5 is isoleucine, A6 is tyrosine or a derivative
thereof A7 is isoleucine. 14. A cyclic8%epsipeptide, or derivative

t hereof, having the structure of formula (1): A3A4 A5 .t.6

X- AT- A2 P& Ppresent invention also provides:

L.

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

A? Ar—A: 1?6
X——Ar— A O——A

7

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
A, is a standard amino acid which is not aspartic acid,
A, is threonine or serine,
As is a non-basic standard amino acid or a non-basic derivative thereof,

Ay is Ahp, dehydro-AHP, proline or a derivative thereof,

As 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.

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.

The cyclic depsipeptide, or derivative thereof, of any of claim 1 or 2 wherein X is H or an

acyl residue.

The cyclic depsipeptide, or derivative thereof, of any of claim 1-3 wherein X is
CH2CH,CH(CH3)CO, (CH3),CHCH>CO or (CH3)»CHCO.

The cyclic depsipeptide, or derivative thereof, of any of claim 1-4 wherein Al is glutamine.



wherein the ester bond is found between the carboxy group of A7 and
t he hydroxy group of A2, and wherein X is (CH3)2CHCH2CO Al is
gl ut am ne, WR2009924337 eoni ne, A3 is leucine, A4 is Ahp OrPQIVEH200886068 a
derivative thereof, A5 is phenylalanine, A6 is tyrosine or a
derivative thereof, A7 is valine, or a pharmaceutically acceptable

salt of cyclic depsipeptide or a derivative thereof.

92 15. The

cyclic depsipeptide, or derivative thédeof, of claim14 wherein X is
(CH3)2CH CH2C0 Al is glutamne, A is threonine, A3 is |eucine,
Ahp, or a derivative thereof, A5 is phenylalanine, A6 is tyrosi

a deri Vabt. Ve T}np gy%ﬁ(? Ildpsipeptide, or derivative thereof, of any of claim 1-5 wherein A2 is threonine.

10.

Adis
ne or

The cyclic depsipeptide, or derivative thereof, of any of claim 1-6 wherein A3 is leucine.

The cyclic depsipeptide, or derivative thereof, of any of claim 1-7 wherein A6 is tyrosine.

The cyclic depsipeptide, or derivative thereof, of any of claim 1-8 wherein A4 is the Ahp

derivative 3-amino-2 piperidone.

The cyclic depsipeptide, or derivative thereof, of any of claims 1-4 wherein X is
(CH;)»CHCO

A, is glutamine,

A; is threonine,

As 18 leucine,

A4 is AHP or a derivative thereof,

As 18 isoleucine or valine,

Ag is tyrosine or a derivative thereof

1.

12.

A7 18 isoleucine or valine.

The cyclic depsipeptide, or derivative thereof, of any of claims 1-4 wherein X is
CH;CH,;CH(CH;)CO

A, is glutamine,

Aj is threonine,

Aj is leucine,

Ay is AHP or a derlvative thereof,

Ajs is isoleucine,

Ag is tyrosine or a derivative thereof

A~ is isolcucine.

The cyclic depsipeptide or derivative thereof, of any of claims 1-4 wherein X is
CH;CH,CH(CH;)CO
A is glutamine,

A; is threonine,



A7 is valine. 16. The cyclic depsipeptide, or derivative thereof, of
claim14 wherein Xis (CH3)2CH CH2C0 At is glutamne, Az is

t hr eoni ne, WR09%0248Uci ne, A4 is proline, or a derivati BCHERPISHHI6SNS
is phenylalanine, A6 is tyrosine or a derivative thereof, A7 is

val ine. 17.The cyclic depsipeptide, or derivative thereof, of claim
14 wherein the nitrogen atomof the am d bond between AS and A6 is
substituted with a nethyl. 18. The cycPic depsipeptide, or derivative
t hereof, of any of clains 1-17 wherein A, A2, A3, A5, A6 and A7 are
L-am no aci ds. 19Asliheudyglic depsi pepti de, or derivative thereof, of

any of clains 1 20. The cyclic
%e??%;a@ ve th erdéa'g?ml@gi‘héggf

depsi pepti de, of clains 1-19 for use as
a medi canent. V@ﬂ@BQIkMJﬂESNPCT/ EP2008/ 060689 93

Ag is tyrosine or a derivative thereof

A5 is isoleucine.

13.  The cyclic depsipeptide, or derivative thereof, of any of claims 1-4 wherein X is
(CH1),CHCH,CO
A, is glutamine,
A; is threonine,
Aj is leucine,
Ay 18 dehydro-AHP or a derivative thereof,
As is 1soleucine,
Ag is tyrosine or a derivative thereof

A7 is isoleucine.

14. A cyclic depsipeptide, or derivative thereof, having the structure of formula (T):

A.AAA

3
u E
X Ar—Ar——0——A

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,

7

Aj is threonine,

A is leucine,

Ay is Ahp or proline, or a derivative thereof,
As is phenylalanine,

Ag is tyrosine or a derivative thereof,

Az 18 valine,

or a pharmaceutically acceptable salt of cyclic depsipeptide or a derivative thereof.



21. The cyclic depsipeptide, or derivative thereof, of any of clains
1-21 for use as a nedicament for the treatnent of cancer, in

parti cul arwouzaes@ass2tancer, or for the treatnent of i nf|EIMEROB060689
and/ or hyperpoliferative and pruritic skin di seases such as kel oi ds,
hypertrophi c scars, acne, atopic dermatitis, psoriasis, pustular
psioriasis, rosacea, Netherton's syndrone or other pruritic

der mat oses such as prurigo nodul aris, 92anspecified itch of the elderly
as well as other diseases with epithelial barrier dysfunction such as
aged skin, inflammtory bowel disease and Crohn's disease, as well as
pancreatjtis,,or of .cancer., in rticul ar .oqvarjan cancer. 22. A

phar rraceftf:i care %y(%ﬁr%g?f’l??pglﬂé’85%&%??651@&35%&;8fninbhd’gﬁgei“bepti de, or
derivative theredX;s (CH:pbly CBRCQGI ai ns 1-19. 23. A nmethod of treating a
subj ect suffering,fur infl ammat ory and/ or hyperpoliferative and
pruritic skin di s‘%’a‘%ggl}a?ﬁ%eh as kel oi ds, hypertrophic scars, acne,
atopic dermatiti sA;ipgoonmsi S, pustul ar psioriasis, rosacea,

Net herton's syndrgr‘rigleﬁginot her pruritic dermatoses such as prurigo
nodul ari s, unspecifie 'tch of the el derly as well as other diseases
with epithelial b#&sisAdp, odydérivatteitbamefuch as aged skin, inflammtory
bowel di sease and, Eﬂ;ﬂ @]aggléease, as well as pancreatitis, or of
cancer, in particulaf ovarian cancer, conprising administering to

sai d subj ect a th&siapessinconh foivetiviedlmrdofie anount of a cyclic

depsi pepti de, or )QPIE'\/ME ive t hereof, of any of clains 1-20. 24. A
process for producing the cyclic depsipeptide, or derivative thereof,
of any of clains 1-19 conprising cultivation of a Chondronyces
strain, V akph : i SIH A nmedi um and

opt i onal ll%y cﬁggn%gfaeggp %B&g%?g%éﬂgﬁv?@eﬂ?g@ B?gﬁﬂfé‘e@g%&cl iC

depsi pepti de. 25.X& (a3 EHEP produci ng the cyclic depsi peptide, or
derivative thereogl,isglmtaﬂm% of clains 1-19 conprising expressing the
bi osynt hesi s genes of a Chondronyces strain, a variant or a nutant
thereof, in a het®ripfiERgsile. mi crobial host strain, and optionally
chem cal derivatiQng pfcihdie so-produced cyclic depsipeptide. 26. The
process of clainms 24 or. 25 wherein the strain is Chondromyces

crocat us (DSM 19329 PigHnechsFisHiye dsrepbbust us (DSM 19330). WO

2009/ 024527PCT/ EPROOBIAHAERR, 94 27. An isol ated Chondronyces

-—m Trrcror"gani "S'm"'pr‘crdt[crrrg’_ tThe Cy chi vdepsrpept rde;, “or-dertvative T T T

thereof, of any ofsEPEPHE 012 d@ivalyedhessofed under the accession nunber
DSM 19329 or DSM A9834ine28. A cyclic depsipeptide, or derivative

t hereof, produced by the isolated Chondronyces m croorgani smof claim
27 or obtained by a process according to clains 24-26. 29. A process
for the 1 epan@tyichndlipdptide ot ¥oailvhina tiRfcod cENME 1 viRRS PERtrbER atod of the

derivative thereof acco:péti ng to c|ai m%{jl‘ﬁighi ch, conpri ses

al ternati vel 9“’5@09& pehxees ﬁg?é@ilwl)%lﬁut riRetylve of a cyclic

depsi peptide, or derivative thereof, according to claimlwherein A4

s NH bl%. t r%ﬁé %‘3 15 de%];,ipeal'atigé), %Pgelf‘lir\}gcivet%ge%lf,%f éﬁ/ olf %laims 1-17 wherein Al, A2, A3,
A5, A6 and A7 are L-amino acids.

19.  The cyclic depsipeptide, or derivative thereof, of any of claims 1-18 wherein A4 is 35,6R
Ahp.

20.  The cyclic depsipeptide, or derivative thereof, of any of claims 1-19 for use as a

medicament.



with an organic or inorganic acid, or a Lewis acid at a tenperature
between -78 C and 150 b) - the preparation of a derivative of a
cyclic depwiorepiazasz7 or derivative thereof, accordi ng treTEPR00S1060689

| wherein A is NH by treatnent of a compound wherein A4 is 95 NH
wi t h nol ecul ar hydrogen or source thereof in presence of a catalyst
in a solvent at a tenperature between -50 and 100 C, c¢) - the
preparation of a derivative of a cycl pg depsipeptide, or detivative
t hereof, according to claiml wherein A4 is NH by treatnment of a
conpoundiwhemee &ychdddpSipeptitlé, dr @dfivarivg ARtddf, OF ary @ EIGRARI 1021361 wWe & a Bedi@West

e " SRR e o B i TP B BB s

depsi pept i de andisr hgl@errpor&trative aiidy@iietRfskin AGeBELHuEIgastkel otk diyPardvines seirk] adk,

I's by treat gt%;r)]l% dermaf’a tis, pSrTHaSIS pus\{\u@aer ps1or1asfg\4rosacea l%etherton ’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,

22. A pharmaceutical composition comprising a cyclic depsipeptide, or derivative thereof, of

any of claims 1-19.

23. 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, comprising administering to

said subject a therapeutically effective amount of a cyclic depsipeptide, or derivative

thereof, of any of claims 1-20.

24. 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 2 mutant thereof, in a suitable

medium, and optionally chemical derivation of the so-produced cyclic depsipeptide.

25. 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.

26.  The process of claims 24 or 25 wherein the strain is Chondromyces crocatus (DSM 19329)
or Chondromyces robustus (DSM 19330).



with a substituted or unsubstituted al kanol and an organi c or
inorganic acid, or a Lewis acid, at a tenperature between -78 C and
150 C. Ref wioenee®4f2Bode HB, Zeggel B, Silakowski B, Wenmeer36)s060689
Rei chenbach H, MIller R (2003)] Steroid biosynthesis in prokaryotes:
identification of nyxobacterial steroids and cloning of the first
bacterial 2,3(S)-oxidosqual ene cyclase fromthe myxobacterium
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bi ol ogi cal properties. J Antibiotics 48 762-1266

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

i n nyxobacteria. Nature
Sasse F, et al. (1995)]

to claim lwherein A4 is

O
H,N

NH

by treatment of a compound wherein A4 is



[La Scola B, Mallet MN, Ginont PAD, Raoult D (2003)] Bosea eneae
sp. nov., Bosea nmassiliensis sp. nov. and Bosea vestrisii sp. nov.,

i sol ated f WORAPYRI2P al wat er supplies, and enmendati on OFCHBRI0GENHSS
Bosea (Das et al. 1996). Int J Syst Evol M crobiol 53:15-20 [ Lee AY,
Smtka TA, Bonjoulclian R, Cardy (1994)] Atom c structure of the
trypsi n- A90720A conplex: a unified approach to structure and
function. Chenmistry & Biology 1:113- 237 [Matem U, Schl eberger C,

Jel akovic S, Weckesser L Schulz GE (2003)] Binding structure of

el astase inhibitor scyptolin A mstry & 8 ology 10:997-1001
[Rahid S, etal. (2006)] Mol ecul ar m cal studies of

chondr ani de formation - highly tural products from
Chondr onyces crocatus Cm c5. Chem & 14, 667- 681 [ Rouhi ai nen L,
Paulin L, Suonalainen S, Hyytiiiinen H, ikema W Hasel kom R,

Si vonen K (2000)] Genes encoding for synthetgggs of cyclic

depsi peti des, anabaenopeptilides, in Anabacna strain 90. Mol ecul ar

M cr obi ol ogy w3# nmuliﬂwdrog&ta@isbmmhéred infpre@odclof MEatalidi inphysvient 206 al .
(2004)] CGenet, é"ﬁ?e'%ﬁl? h 9% ) an AACC insertion in the 3" UTR of
the stratumc ynot ryp |c enZyrre gene and atopic dermatitis. J
| nvest Der matbi ﬂlEll:Zf&JaG@O@af a @8valvAbMcycli dephipepéile) oaderiestive thelof) dedosling
formed betwe group of A7 and the hydroxy group of A2,
wherein the g&}%ﬂ?e@% }Mlsl s CH3CH2CH(CH3) CO or (CH3)2CHCO, Al is
glutam ne, glutamc acid, or a dervative thereof, A2 is threonine,
A3 is leucine, A4 is Ahp, 3-am no- -2-one, proline,

5- hydr oxy-proline or a deri vatH\Na A5 is isoleucine, A6 is
tyrosine, N-Me-tyrosine or a derlva i thareof, A7 is isoleucine or
valine, preferably isoleucine; or a phar eutically acceptable salt
t her eof NH

by treatment of a compound wherein A4 is

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 1wherein A4 is

O

NH

0

R

by treatment of a compound wherein A4 is



2. The depsipeptide of claim1 wherein the nitrogen atomof the amd
bond between As and A6 is substituted with a nethyl and the OH group
of the tyrWOHYREIOR wherein Ris selected fromthe JHIEP2008/060689
consi sting of hydrogen, (Cl_12)al kyl, (C212)al kenyl, (C242)al kynyl
hal o(C1_12) al kyl, hal o(C2. 12) al kenyl, hal o(C2_12) al kYr| Y1,

(C112) al koxycar bonyl, (Cl.12)al koxycarbonyl (C1_12)al kyl,

(C1_12) al kyl ami nocar bonyl , unsubstitufed or further substituted by
aryl, arylal kyl, aryl al kenyl or arylal kynyl, heterocyclyl and

het erocyclylal kyl. 3. The cyclicydepsipepti@ of claim1 or claim?2
wherein Al is glutamc acid, or a ivati t hereof seleted from
glutamc nitrile, glutamc achzNa as Cl.12al kyl ester (e.g.
glutam c acid nethyl ester) or such aryl ester (e.g. glutamc
acid phenyl or benzyl ester). 99 4.Ad Npeptide of claim1, which
is a conmpound in accordance to fornul ae 4 ,orNB B wherein X and Al
are as defined in claim1, and wherein he side chain of the am no
oot L o U8 0 g b o LS B bR Bl S
optional | y deta toaparzwd betiveerpad £C endl 180 °Gpt i onal | y derivatized on its
hydr oxyl group as defined in claim2, R7 is the side chain of the

am no acid isoleucine or valine, in particular R7 stands for

i sol eucine, Y is either hydrogen or a nethyl, and Y is in particular
methyl. 5. The cyclic depsipeptide of claim4 wherein Xis
(CH3)2CHCO. 6. The cyclic depsipeptide of claim4 wherein R7 is the
si de chdRafergkces he ami no acid isol eucine. 100
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micropeptin 90. Tetrahedron letters 37:51-52.

[Jacobi CA, Reichenback H, Tindall BJ, Stackebrandt E (1996)] “Candidatus comitans,” a
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CLAIMS
1. A cyclic depsipeptide having the structure of formula (I):
A? A;—A—A,
X—A—A;7—0——A,
)

wherein an ester bond is formed between the carboxy group of A7 and the hydroxy group of
Ay,

wherein the acyl residue X is CH;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,
Aj; is isoleucine,

Ag 1s tyrosine, N-Me-tyrosine or a derivative thereof,

Aj is isoleucine or valine, preferably isoleucine;

or a pharmaceutically acceptable salt thereof.

2. The depsipeptide of claim 1 wherein the nitrogen atom of the amid bond between As
and Ay 1s substituted with a methyl and the OH group of the tyrosine is OR, wherein R is
selected from the group consisting of hydrogen, (C.1z)alkyl, (Cs.12)alkenyl, (C,.12)alkynyl,
halo(C;.12)alkyl, halo(Cs.12)alkenyl, halo(Cy.s2)alkynyl, (Ci.12)alkoxycarbonyl, (C;. 2)alkoxy-
carbonyl(C.j2)alkyl, (Ci.12)alkylaminocarbonyl, unsubstituted or further substituted by aryl,
arylalkyl, arylalkenyl or arylalkynyl, heterocyclyl and heterocyclylalkyl.

3. The cyclic depsipeptide of claim 1 or claim 2 wherein A, is glutamic acid, or a
derivative thereof seleted from glutamic nitrile, glutamic acid ester such as C).12alkyl ester
(e.g. glutamic acid methyl ester) or such as Cs_p4aryl ester (e.g. glutamic acid phenyl or

benzyl ester).



"19 1-propyl 20 nethyl wherein RL is selected from Exanple RL 22
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4, A depsipeptide of claim 1, which is a compound in accordance to formulae A or B,
Q =
o o Q=H, OH
0
R3 R3
N N
0 NH H 0 H
B N NH
oH N\ _R5 0 RS
Al R2 w R2
x7 N R7T O o) X7 N R7 O o
H H =
0O % N 2
\I-I/\N ~y O\ﬂ/\N N\Y
H H
O R6 0 RB
A B

wherein X and A; arc as defined in claim 1, and wherein

R2 the side chain of the amino acid threonine,

R3 the side chain of leucine,
RS is the side chain of the amino acid isoleucine,

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

its hydroxyl group as defined in claim 2,

R7 1s the side chain of the amino acid isoleucine or valine, in particular R7 stands for

isoleucine,
Y is either hydrogen or a methyl, and Y is in particular methyl.

5. The cyclic depsipeptide of claim 4 wherein X is (CH3),CHCO.

6. The cyclic depsipeptide of claim 4 wherein R7 is the side chain of the amino acid

isoleucine.



wherein R3 is selected from Exanple R3 27 isobutyl 28 2-met hoxyet hyl
29 ethyl 30 SOP. 31 1l-octyl wherein RL and R4 are selected from
Exanple R1 R4 33 H
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7. The cyclic depsipeptide of any one of the previous claims wherein A;, Aj, Aj, As, Ag

and Ay are L-amino acids.
8. The cyclic depsipeptide of any one of the previous claims wherein A4 is 3S,6R Ahp.

9. The cyclic depsipeptide of any one of the previous claims selected from

U
o]
o 0 NH 6§H \

[+] 0 N
\I_(\ N ~
H
0
HN o]

HO

Formula (II) Formula (IIT)
o} o]
ot T N

| o

Formula (IV) Formula (V)
HO
o] o]

\g/lqﬁ \QLNQH‘

o e} NH K N o Q NH & N

H
o s a o o+
)¢ Y™ e Y
0
HNT 0

Q
OH OH

Formula (X1V) Example 46

HN o
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propoxy 1-(E)-pent-2-enyl 36 propoxy 1-(E)-4,4,4-trifluoro-but-2-enyl

37 propoxy nethyl 38 propoxy 3-nethyl-but-2-enyl
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I=

wherein R is selected from:

Example R
6 1-octyl
7 2,2, 2-rifluoroethyl
8 2-propyl
9 benzyl
10 ethyl
11 1-butyl
12 isobuty!
13 2-methoxyethyl
14 2-hydroxyethyl
15 2-(2-hydroxyethoxy)ethy!
16 2-(2-methoxyethoxy)ethyl
17 methyl
18 propargyl

39 propoxy benzyl




40 propoxy ally! 41 propoxy propargyl 10. A pharnmaceuti cal
conposition conprising a cyclic depsipeptide of any one of the
previous clains in conjunction with a pharmaceutical acceptable
carrier and/or ingredient. 11. The cyplic depsipeptide of any one of
the previous clains for use as a nedicanment. 12. Use of a cyclic
depsi pepti de of any gone_of clainms 1 -9 for the treatnent of

i nfl ammatory and/ or hyperpgoliferative and pruritic skin di seases such
as kel oi ds, hypertrophj ars, acne, atopic dermatitis, psoriasis,
pustul ar psoriasis, rosacea;y ton's syndronme or other pruritic
dennat oses such as prurigo b N A\S, unspecified itch of the elderly
as well as other dis w t h egi tinel ijal barrier dysfunction such as
aged skin inﬁgggﬂ?;og \\r/hisggs and”Crohn' s di sease, as well as
pancreatiti ~ of nEa , N @artigedbar ovarian cancer, cystic
fibrosis ( : ]
pul monary fi broGsis, adul t™~yesm
bronchitis, hgreditary e ys
psoriasi s and dsthma. 13.7 g

y~di stress syndrone, chronic

, Jheumatoid arthritis, |BD,
aetording to claim12, for the
treatment of kel oids, hyperti| C scars, acne, atopic dermatitis,
psoriasis, pustular psorias fosacea, Netherton's syndrone or other
pruritic dermatoses such as prurigo nodularis, unspecified itch of

t he el dehargindsandeR? aspsselsetsdirogi'seases with epithelial barrier

dysf unctggpeRtg as aggdggkim—infl anmmatory bowel disease and Crohn's
di seage, as wel|l as pancreatitis,|or of cancer, in particular ovarian
cancer— 4§ U:qiﬂ%%prding to—etalm 13, for the treatnent of kel oids,
hypertlrophi c sc¢ars, "acne, atopic dermatitis, psoriasis, pustular

psori gsi s,20r osadedyl Net herton's syndrome or other 105 pruritic
der mat 0SES such as prurigo nodufaris, unspecified itch of the elderly
as well as other diseases with epithelial barrier dysfunction such as
aged skin. 15. Use ording to claim12, for the treatment of
cystic fibrosis (CF),| chponic obstructive pul monary di sease (COPD),

pul monary fibrosis, a ; iratory distress syndrone, chronic
bronchitis, hereditary lenphy N rheumatoid arthritis, |BD,

~

psoriasis, asthmg °%6"'Use accgMing to any one of claims 12-15,
wherein the ty eat|jrent i s by llocal tem c application such a
CTeans; [0} ysTteriesk

. ...by.___or - a |...___0.r__ S.C_Or — i.._ v e ——— e+ —— e e e
applicatio espectively. 17. A process for
produci ng t

cyclic depstp :
cultivation af a Chondrormyces stfgain, a variant or a nutant thereof,
in a suitabl eSwedium an fial |y chem cal derivation of the

so- produced cyclic depsipeptidg. 18. A process for producing the
cyclic depsipeptide of awy ore of clains 1-9 conprising expressing

t he bigsynt.hesi.s genes.of a Chondronyces strain, a variant or a

nut ant 't 5?%§$fsﬁﬁe§¢£g?ﬁ%ologous m crobial host strain, and

opt i orjaEkympieem cal derryati on of| the so-produced cyclic

depsi peptide. [|19. The process of|clains 17 or 18 wherein the strain
i s Chandregyces$pcrocatus (DSM 1T93R9). 20. An isol ated Chondronyces

or by i"hhallati gn,

nicroc.uahisnlprndycing the—cyclic depsipeptide of any one of clains
1-9, cepogFted §¥er the accessi on nunber DSM 19329,
24 1-propyl

25 benzyl




21. A cyclic depsipeptide produced by the isolated Chondronyces

m croorgani sm of claim 20 or obtained by a process according to any
one of clains 17-18. 106 22. A process for the preparation of a
cyclic depsipeptide according to claijgl which conprises
alternatively a) - the preparation of a cyclic depsipeptide according
to claim1l wherein Azt is NH by treatnent of a conpound wherein A4
is wth an organic I narganic acid, or a Lewis acid at a

t enper at ure between - nd 150 Ob) - the preparation of a cyclic
depsi pepti de accordi ng ereln A4 is O NH by treatnent of
a conpound wherein @gi i nol ecul ar hydrogen or source

thereof in presenge ciijlrsh m a solvent at a tenperature

bet ween -50 aﬂgvigg G
: N”“

wherein R3 is selected from:

Example R3
27 isobutyl
28 2-methoxyethyl
29 ethyl
30

31

wherein R1 and R4 are selected from:
Example R1 R4

33 H t-butoxycarbonylmethyl

34 propoxy t-butoxycarbonylmethyl




c) - the preparation of a cyclic depsipeptide according to claim1l
wherein A4 is NH by treatnent of a conpound wherein A4 is wth an
organic or inorganic acid or a Lewis acid, in presence of an reducing
agent at a tenperature between -78 C gjad 150 C; or d) - the
preparation of a cyclic depsipeptide according to claim1l wherein A4
I s by presrent—o onpound_wheteh A4S 108 e) - the

prepgr ati?r? of co’r'i:?g% dsl gr%e;mnfi@li S 0 H2N OH z(CH2) n COOR wher ei n
n=2land 384 iq wRePwi n|R(BrbtétdinerpRbt3renys H | al kyl, substituted

al kyl , by FTeafMeplp@ly a|GRIAgoUNd whereim A 15| G n or Asn and kg is

38 propoxy 3-methyl-but-2-enyl
39 propoxy benzyl

40 propoxy allvl

41 propoxy propargyl

10. A pharmaceutical composition comprising a cyclic depsipeptide of any one of the

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

1.  The cyclic depsipeptide of any one of the previous claims for use as a medicament.

12.  Use of a cyclic depsipeptide of any one of claims 1 — 9 for 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 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, rheumatoid arthritis, IBD, psoriasis and asthma.

13.  Use according to claim 12, for the treatment of 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 as well as other
diseases with epithelial barrier dysfunction such as aged skin, inflammatory bowel discase

and Crohn’s disease, as well as pancreatitis, or of cancer, in particular ovarian cancer.

14, Use according to claim 13, for the treatment of keloids, hypertrophic scars, acne,

atopic dermatitis, psoriasis, pustular psoriasis, rosacea, Netherton’s syndrome or other



wherein R 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 without a solvent at a tenperature
between -78 C and 150 C; 109 0 OH (Ggd)n ft wherein R preferably is
H, OH, O0-alkyl, substituted O0-al kyl, 0O-acyl, by treatnent of a
conmpound

S oup o it tRE A 2 Rolteo SoRROS atongied ek IRNANALE othes

C and 1f&abes with ¢ 1ﬂ1QEalpfa&Eh%rd§r§ﬁJﬁEtlstu6@H§3 dgimherein Azi is and A6
S 110 wherein R preferably is alkyl, substituted alkyl, acyl,

al koxycarbonyl by treatment of a conpound wher ei n AZI iIs and A6 is
Tyr, wit I an. a ti-n ol vent or
W thouta aorGetodlrel BRRde, R R s AT or it R SRR

cyclic cdﬁ@wpfe@mrd@]aagza@éﬁerogot'm) CpinBhaky Bibedyad, Q@hlbﬁéslbli’e&oﬂ?rdi)ﬁ%§ of

claim22.
syndrome, chronic bronchitis, hereditary emphysema, theumatoid arthritis, IBD, psoriasis,

asthma.

16.  Use according to any one of claims 12-15, wherein the treatment is by local or
systemic application such as creams, ointments and suppositories or by oral or sc or iv

application or by inhalation, respectively.
17. A process for producing the cyclic depsipeptide of any one of claims 1-9 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.

18. A process for producing the cyclic depsipeptide of any one of claims 1-9 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.

19.  The process of claims 17 or 18 wherein the strain is Chondromyces crocatus (DSM

19329).

20.  Anisolated Chondromyces microorganism producing the cyclic depsipeptide of any

one of claims 1-9, deposited under the accession number DSM 19329.

21. A cyclic depsipeptide produced by the isolated Chondromyces microorganism of

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



_b) - the preparation of a cyclic depsipeptide according to claim 1 wherein Aq is

106

22. A process for the preparation of a cyclic depsipeptide according to claim 1 which
comprises alternatively

a) - the preparation of a cyclic depsipeptide according to claim 1 wherein A4 is

o
H,N

X

NH

by treatment of a compound wherein Ay is

H,N

e

oy NH

with an organic or inorganic acid, or a Lewis acid at a temperature between -78 °C and 150

OC;

O

H,N

X

NH

by treatment of a compound wherein Ay is

H,N

2

I

NH

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

temperature between -50 and 100 °C;
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¢) - the preparation of a cyclic depsipeptide according to claim 1 wherein A4 is

@)
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 cyclic depsipeptide according to claim 1 wherein A4 is

by treatment of a compound wherein Ay is

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:;
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e) - the preparation of compounds wherein A, is

O

H_N

2 OH

(CH,)n
COOR
wherein n = 2 and Ay is
O
H,N
0 - NH
R

wherein R preferentially is H, alkyl, substituted alkyl, by treatment of a compound wherein
——-————-A-is-Gln-or-Asn-and-Ax-is S - -— e e

0
H,N

NH
R

wherein R preferably is H, alkyl, substituted alkyl, with an substituted or unsubstituted

O

~

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 A, is



109

H,N

7

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

OH
(CH,)n

compound wherein A, is Gln or Asn and A4 is

0
H,N

MNH

=

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

g) - the preparation of compounds wherein Ay is

and A.s is

H,N

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

compound wherein Ay is

H,M

MH

R

and As 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 according to claim 1 prepared by the process of claim 22.




