Macr ol act one derivatives The present invention relates to novel
macr ol act ones, and processes for their preparation and use. It has now been,
found that the m croorganismstrain ST 201196 (DSM 18870) is able to form
novel macrocycl es which have a strongly antifungal activity against the
fungus Candi da ai bi cans. The conpountls are accordingly suitable for the
treatnment of | ocal and/or system c fungal disorders. A |large nunber of
antiinfectives are enployed therapeutically for the treatnment of infectious
di seasessacdibRcEMeSRINVY®/28r gani'snms, however, are becom ng increasingly
resistant to the nedi canents used, and a great danger even inpends due to
"mul ti-resistant m croorgani sns", which carry resistances not only agai nst
singl e, il apraéém';ﬁ@aﬁeﬁf'%é;xte%qa'n% | REURIRloneANkAd bkcBEIdUEr @lefups. Ther e
are even cdusative organisns whic ave becone resistant to al
ant i - i npesytdration shd assabiias asnibess faird/thal 'ti“fee"ctcramsardm@érgesS%u ch are

caused f ) 1.8 There is

t her ef 0%1 ibé @gwggﬁoﬁ%]%&/g %&% g‘a\/\hor}&ﬁgg feh MV% %‘P{;@wagai nst

resi st aghtifling&loR gBNAGAIBst t%ﬁm@wmwaa bh&manme odmpairidsrdrect i ves have
been described in the |literature, are too foxi rder to be able to
be enpl agerrdiighheticelefentne treataﬁegbguphw %W’%%W’Cgl&}ﬁékgfsoﬁ‘?é’%e is

provi ded a conmpound of the for'mul a (ry, wherein X and Y independently of
one another are CH, 0-(Cl-C6)-alkyl, NH2 or NH-(C -C6)-alkyl, or X and Y

t oget heA largemumberafantiofectivgs arcempiayad dpempewioally i toneaimartef are O or

H R3is C

(1 0s) PUAEPLE HieeRe S A s RS pleiam WSy S pegstying ngpasipoly

C( =0) - ( tebidtant-talthy hxed&fan@erﬂk\}aseal argi € grday daagmadahemsahrﬂs dfe @ tagtppound of
the fornula ém% | n ; cond as Loy ide%lbh use of a
corrpounfpséﬁta ’CFQﬂrﬁ?ﬂ’%mf'l Nid 9h ﬁ%r%‘ﬂﬁigﬁﬁsd@t eﬂiyﬁﬂp Bt &g gal t thereof
as defi &ﬁﬁn@té\ea@shfz agarh&esézfe%aéﬁur@ém% gRoUiRd TRafPdte.eveA céuééﬂv@d aspect,
there is provided the use of a conpound of ‘the formula (1) or of a

physi ol @@%ﬁnﬁ%lwb@hé\ﬁdﬁ beceaetresistant ¥ athgniktestivas gbaineier the preparation
of a ne t orders.
In a f oge? [eJ %fe{"'{ub%r e&;ggéggg,%;g@gé&&aﬂg%; Aﬁfdé%é}?%{:;‘% ?ﬂg"‘%&" east one
corrpoundreaﬁo tdmgef teamablz. [ hreds thlerbiforedh gribet seed for actélfagenisspdch cat here i s

prowdeda rocess for the aration_of 0 und,of the fornmula (1),
Wher ei nOXCHIRPYPG, ARl ARy MO giee gy ADPSdITaRY tieaddegi sty | N -1 2
or NH (iﬁfécti@éa hal&pben B8scfibdddn Yhd heedthes, mMest _meato@rtcsde ir Srder Blb&nd R2

i ndependent|y of one another are O or H R3 is H C(=0)-(C -C6)-al kyl or
(Cl - caablaitRypaierinyed o9 reshcaan®yf, and R4 is H, (Cl-C6)-al kyl or

C(=0) - (C1-Cs) - al kyl ,



or a physiologically tolerable salt of a conpound of the fornmula (1), which
conprises 1. fernenting the strain ST 201196 (DSM 18870) or one of its
variants and/or mutants under suitable conditions in a culture medi um which
contains a Cl source, until one or nore of the compounds of the fornula (1)
accunul ates in the culture nediumand 2. isolating a conpound of the
formula (1) fromthe culture nedi um T#hd 3. optionally derivatizing the
conmpound of the formula (1) and/or converting it into a physiologically
tolerable salt. In a sixth aspect, there is provided the m croorgani sm
strai n SBMMARY(DSM 18870). id DETAI LED DESCRI PTION The present
invention relates to a conpound of the formula (1), wherein X and Y
i ndependently of one another are OH, 0-(Cl-C6)-al kyl, NH2 or
NH- ( C1- Ct) adilsk gbpeatthetednproVided getonegouhd bfha fgmalgp(),0-, R1 and R2
i ndependently of one another are Cl or H, R3 is H (G -Co)-alkyl,
C(=0)-(Cl-Cp)-al kyl or (G -C6)-al kyl ene-NH (C1l-C6)-alkyl, 5 and R4 is H,
(C1-C6)-al kyl or C(=0)-(€r-Cg)-al kyl, or a;physiologically tolerable salt
of a conpound of the for Preferably, the invention relates to a
conmpound of the fornula ] *t\oget her forma group -0-,
égf erred conpound, together wnth
the C atons to which they are nded f or m an~epoxi de group. Mor e
preferably, the invention relat a conmpoundiof the fornmula (1), wherein
Rl 15and R2 are Cl. Mre preferaply, the inventilonyrelates to a conpound of
the formula (1), wherein RL R _is equal to H 20R3 and
R4 are preferably indep @C - CB) - al kyl or
C(0)-(CCB)-al kyl, particularlly preferably bofth R3 and R4 are equal to H.
Particularly preferably, the inve on - '
(1), wherein X and Y together foPm a~gr
one another are C or H, and R3 and R4 ind pend ntly of one another are H,
(Ci-CB)- 25al kyl or C(=0)- (R CE kyl., flrthernore a compound of the
formula (1), wherein X and Y tag er forma group -0-, Rl and R2 are equal
to d and R3 and R4 i ndependent one anot her are H, (G -Co6)-al kyl or
C(=0)-(C1-Co) - al kyl, R30

nd R2 i ndependent |y of

0]

~wherein | |
X and Y independently of one another are OR, O-{C1-Cg)-atkyt, NH» or
NH-(C';?C@)walky!, or X and Y together form a group -O-,
R1 and R2 independently of one another are Clor H,
R3is H, (01-05)-a!kyl, C(=0)-(C1 -Cg)-alkyt or (C1-Cg)alkylena-NH-(C4-Cg)-alkyl,
and ' | |
R4 is H, (C4-Cg)-alkyl or C(=0)-(C1-Cg}-alkyl,
or a physiclogically tolerable salt of a compound of the formula {1).



30 furthernore a conpound of the fornmula (1), wherein X and Y together form
a group -0-, RLis equal to d, R2is equal to H and R3 and R4

i ndependently of one another are H, (G -C6)-alkyl or C(=0)-(C -C86)-al kyl,
furthernore a conmpound of the forrmula (1), wherein X and Y together forma
group -0-, R3 and R4 are equal to H, and 5S5wherein Rl and R2 independently
of one another are equal to Cl or H TYreferably wherein Rl and R2 are equal
to d (also designated as the compound of the forrmula (11) below), C 10or
wherein nore preferably Rl is equal to C and R2 is equal to H (al so

desi gnat eidl 2Bsecbh@ a§suER Qe iDprotiBied fHarusdl ot a(dohpbuREbNs formuldf (\Wpgk§i N nore
pr ef er abl are equal is a straight-chain or

%Rl and R2 tog H 5(4 -C6)-Al kyl )

br anched RIYRPPIEAB ke s§it erep! §s dainrsiabove frs the prepaselinmpta met hyl , et hyl ,
n- propyl ,mégeghe&nry! , n-butyl, sec-butyl, tert-butyl, npentyl or n-hexyl.
Chiral centers in the conmpounds of the fornula (1) can be present, if not
stated 10otherwise, in the Ror in the S configuration. The invention

rel ates hintahhir@addier, aRirb RAbloVidBUITHR 1RRMH AUBHPOARElthE FERLBOMES ofhxt ures |ike
enant i oner tur l.i)’sz nd di astereoner m xtures. Physi ol O?I cally tol erable
i

i :

sal ts of REYHPOAKEY Bierstie selbieirchap Aefinadeabone & Siopgragiiasatani ng bot h

thei r or gaddicanasid foriRE Gadthiens ahd/S: proshyid s méﬁgdl BRgrders Rem ngton’ s

Phar maceuti cal Sciences (17th edition, page 1418 (1985)). On account of the
physi cal and chem cal stability and the solubility, sodium potassium

cal ci um and fQIApLBR Bthd & prod& a AlddfanRhEcdShiRg & hibofn@r oups;
salts of hydrochl gﬁi C a(I;i d,prsul fuérli c acid, %hospfh%r?%aggng%gwgﬁn%ar boxylic

aci ds or S5Herfarnida 4¢ peigelineg@bord. 20f or exanpl e, acetic acid, citric acid,
benzoic acid, maleic acid, fumaric acid, tartaric acid and

p-t ol uensfsul_foni c acid, inter alia, are preferred for basic groups. The
present iM3dRD aspedthensds Rivided @ nipeassifer the Prapatation of a kempewnd &fdie val ent s

of the cesmaungs of the formula (1) according to the invention. Equivalents
of this type are conpounds which exhibit a slight chem cal difference, thus
have the sane action or are converted to the conpounds according to the

i nvention under mld conditions. 5The equival ents nentioned al so include,
for exanple, salts, reduction products,



oxi dation products, esters, ethers, acetals or am des of the conpounds of
the formula (1) and equival ents which the person skilled in the art can
prepare using standard nethods. 10The invention furthernore relates to a
process for the preparation of a conpound of the formula (1), R2(1)
wherein X and Y independently of one another are OH -(i -C)-al kyl,
NH2 or 15NH (Cl-C8)-al kyl, or X and Yi@ogether forma group -0-, Rl and R2
i ndependently of one another are C or H R3 is H (Cl-C6)-alkyl,

C(=0)-(C -0C6)-al kyl or (Cl-C6)-al kylene-NH (Cl1-C6)-alkyl, and R4 is H,

(G 1-C6)-al kyl or C(=0) -£T> 20o0r of a physiologically tolerable
salt of a conpound of t whi ch conprises 1. fernenting the
strain ST 201196 (DSM 1 & ~\arfaqts and/ or nutants under
contains a d sour ce,
I ?(i) accunul ates in 5the

until one or nore of the conpognds of the fo
culture nediumand 2. isolating\a formula (1) fromthe
culture nedium and 3. optionall rivatizing & heY conpound of the fornula
(1) and/or converting it intQ a physiol ogi cal ol erabl e salt, 10The
culture nediumis a nut %égﬂ ution or a-gsol di um cont ai ni ng at | east
one carbon and nitrogen re Hhe custddary inorganic salts. The d
source used can be, for exanple, NgC oH-CaCR. In this case, the strain ST
201196 (DSM 18870) preferably prot [ the formula (1), in
whi ch 15both radicals Rl and R2 are efual jto Cdjor ih which Ris equal to

C and R2 is equal to H Preferably, Ahe idvention relates to a process for
the preparation of a conpound 1 fle formula (1), where RlL and R2 are equal
to C. Furthernore, the invent greferably relates to a process for the -
preparation of a compoundraiothéyfornula (1), where RL is equal to H R2 is
equal to . 20 Preferably, the kgvention relates to a process for the
preparation of a conpound of the™“fornmula (1), wherein (¥ and Y - forma group
-0-, and furthernore R3 and R4 are as descri bed above or preferably H '
25Par t i-cuMBeTgn preferably, the invention relates to a process for the
preparati yf dd¥n farefoMl B r ki arly
preferablg%n?h‘gﬁ?dr\le\?gﬁtegw gfe(f at esatﬁé a prf){é‘ejé-(sc1$%§??lﬁg' rg,r-{glggr ation of a
conpound WH-{heCidatkyl, ar Xland Y teaatherionsragrau®eO-nvent i on particul arly

Pormul a (4 2es oM g the MothdPaRiEOATH, (0, o507 compound of the
R3 is H, {C4-Cg)-alkyl, C(=O}H{C¢-Cg}-alkyl or (C4-Cgj-alkylene-NH~(C1-Cg)-alkyl,
and '
‘R4 is H, (C4-Cg)-alkyt or C{=0}-(C1~Cg)-alkyl,
| or a physiologically tolerable saltof a compound of the formula (1),

which comprises
1. fermenting the strain ST 201196 (DSM 18870) or one of its variants and/or
mutants under suitable conditions in a culture medium which contains a Cl
source, until one or more of the compounds of the formula {I) accumulates in
the culture medium and ' |
2. isolating a compound of the formula (1) from the culture medium, and
3. opﬁonaﬁy derivatizing the compound of the formula (1) and/or converting it

into a physiologically iolerabie salt.

In a sixth aspect, there is provided the microorganism strain ST 201196 (DSM
18870).



The process according to the invention can be enployed for fernmentation on
the |l aboratory scale (mlliliter to liter scale) and for the industrial
scale (cubic nmeter scale). Sui t abl e carbon sources for the fernmentation
are assim | abl e carbohydrates and sugar al cohols, such as glucose, |actose,
sucrose, or D-mannitol and carbohydrate-containing natural products, such
as, for exanple, malt extract or yeastd extract. 5Suitable
nitrogen-containing nutrients are: am no acids; peptides and proteins and

t heir degradation products, for exanple Probion F (Applied M crobiology and
Bi ot echndb BRI EBHESORPTION- 28), casein, peptone or tryptone; neat
extracts; yeast extracts; gluten; ground seeds, for exanple of corn, wheat,
beans, soybeans or of the cotton plant; distillation residues from al cohol
product | oftie fB8Ent Tdrition 1IAAS LUMAGIR o HERGHMA FR! s ni trates.
Preferably, the nitrogen source 1S 0 or nore synthétically or

bi osynt hetical ly obtalnedijiotldes Inorganlc salts are, for exanple,

chl ori des, carbonates, su phosphates of the alkali netals or
al kaline earth netals, ir dlpanganese. Trace el enents
are, for exanple, cobalt and 15_SU|tabIe conditions for the
formati on of the substances ac i
formati on of the substances acc
in a culture nmediumwhich conta
2.5% of Probion F; 0.02 to 1: 05 to 0.5% of 20 CaCl 2 x 2
H20; 0.02 to 1.5% prefef%ﬁ%y . S x 7 H20, and 0.00001%
to 0.001% of cyanocobal ami n, 1- 5% of- the adsorber resin XAD-16, or 0.05 to
5% preferably 0.1 to 2.5% of oa N 0% preferably 0.1 to 2%
of glycerol; 0.02 to 1.0% preferabl 0. tolO. 596 of CaCl2; 0.02 to 1.5%
preferably 0 05 to 0.7% of Rk X H2® and 0.00001%to 0.001% of
cyanocobal am n. 25 The data in ent are in each case based on the weight
of the entire nutrient sol ytpom e culturing of the mcroorganismis
carried out aerobically, that is/ for exanple, in submerse formwth
shaking or stirring in shaker flasks or fermenters {r on a solid 30medi um
optlonaII¥ wi.th the introduction of air or oxygen. It can be carried out in
a tenper % range fron1apprOX|nater 18 to 35C, preferably at
approximately 20 to 32C, in particular at 27 to 30C. The pH range shoul d be
between 4 and 10, preferably between 6.5 and 9. The m croorganismis in
general cultured under these conditions over a period of 3 to 18 days,
preferably 144 to 216 hours. Advantageously, culturing is carried out in a
nunber of stages, i.e. first one or nore precultures is prepared in a
liquid nutrient medium which is then inoculated into the actual production
medium the main culture, for exanple in the volune ratio 1:10 to 51:100.
The preculture is obtained, for exanple, by inoculating the strain in the
form of vegetative cells or fruiting bodies into a nutrient solution and
allowing it to grow for approximately 3 to 13 days, preferably 96 to 240
hours. Vegetative cells and/or fruiting bodies can be obtained, for

exanple, by allowing the strain to grow for approximately 3 to 15 days,
preferably 7 to 10 days, on a solid or liquid nutrient 10 nedium for
exanpl e yeast agar. The isolation or purification of the substances of the
formula (1) fromthe culture mediumis carried out according to known

nmet hods taking into consideration the chem cal, physical and bi ol ogi cal
properties of the natural substances. HPLC was 15used for testing the
concentration of the respective derivatives in the culture nediumor in the
i ndi vi dual isolation stages. For isolation, the culture broth is
centrifuged and/or filtered off through a suction filter. The myceliumis

| yophilized with the XAD, subsequently the natural 20 substances are
extracted fromthe |yophilizate using an organic solvent, for exanple

met hanol or 2-propanol. The organic sol vent phase contains the natural
substances according to the invention; it is optionally concentrated in
vacuo and further purified. The further purification of one or nore
conpounds according to the invention is

nventi on preferably proceeds
510 5% preferably 0.1 to
()



25carried out by chromatography on suitable materials, preferably, for
exanpl e, on nol ecul ar sieves, on silica gel, alum na, on ion exchangers or
on adso r i or on reversed phases (RP). Wth the aid of this
chronat@8538ﬁ§@bgﬁgsnatural subst anée derivatives aPET&PAI0GEHI7The

chr omat ogr aphy of the conpounds according to the invention is carried out
usi ng byffer agueopus, sol uti on orgég 1 Xxtures of aqueous and organic
soIu;ioﬁémgﬂfgpﬁP%@ﬁ%ﬁyéﬁ88%@5?%??3 H;é‘@%T§6%8W§:§f@‘Hnderstood as
neanlngNaﬂmHomgp@kﬁ,§mkggamsk@b§@k@h@uygkggw@Lgr, pref erabl y nmet hanol

2- pr opaﬁ?l and acetonitrile, In a concentration of 0 to 100% of sol vent or
al t er nat'l EFYRANFepRidesiiy ¢ anmapeesareusiats. which are miscible with

The sepacat on brolRe L e bt Ca T ST ot BT CE RS RHE basi < o
theid Sddfering polarity is carried out with the aid of reversed phase
chromat ggraphy , kor e Gr adsorber resin, Mtsubishi, Japan)
or Arrbe‘rglﬁyii e’ %D%{@%S?C;’TQM"%& her hydrophobic material, such as,
for exammd phystolodR2lg tolerdBPe 38t phasespolhd ep\erforhiig (Separation can be
carried out wwth the aid of normal phase chromat ography, for exanple on
silica gel, alumna and the |ike. 10 The chromat ography of the natural

subst aneefslably VakiMas A Sels flsth @ Mo AE RSl to the
serson Sk Tal o e ueH FelBis b oo ugﬁﬁéﬁif}??%‘%e@w@%ﬁ%@%% dified
aqubusicgeinat iosms @ouRi-QrresseaientydeondY dothe corespantihgarefohetis or ot her,
wat er - s Rl8 oy itrile and/or .methanol i s preferably
used as O?g%m noFg)rg%?{(?rg%tlﬁ\c}‘é%? é@ﬂ?ﬁér%}eh?, %ggiaée ﬁ?“%%c{’é‘?rm Fy BB us

sol uti arsuar e understood as neani ng, for exanple, water, phosphate buffer,
amoni um acetate, amonium formate, citrate buffer in a concentration of up
to 0.5 M and formc acid, acetic acid, trifluoroacetic 20acid, anmoni a,

tri et hyllars prefepablpl the Gousmess réihiey t@ﬁ@bhﬁp@uﬁd%&ﬁ’émﬂqiab(ﬁ%ﬁez@?w to the

per.gon s%&ed iE the art, preferably in a concentration of up to 1% In
t he'cas® BiR Fer ed aqueous sol utions, 0.1% anmoni um acetate is

particularly preferred. Chr omat ogr aphy was carried out, for exanple,
using a gradient which began with 25100% water and ended with 100% sol vent;
a | i nedYloigriaaiesaiily.dhe 5vestionwlatee toaicormpbandas thor fefrmuat] )ywhpeiaRed.

Al ternati . hy or chromat ography on hydrophobi ¢ phases
can al S%bﬁgéfé{%gg?é%@g}?%@?{o%ﬁr omat ography is carried out on ,

pol yacryl am de or m xed 30 polyner gels, such as, for exanple, Biogel-P

2 ' Fract ogel TSK HW 40 Merck, Ge . Th f
202 (cash ot Crananch TSI AY 1) (her oy Gormmny, The sequence of
f or nul eCED)(CS-TH)HBNIpAGota) HERIASP B B %hHIH %:ff\é;%@i ffigoi soners can be

separat ed by nmeans of known nethods,  for exanple paration by neans of

a chi r dieréaliaimmereteraldy déeiinvantiparsates de ataoe i ngrad tips faomutah(®),
3, 5- di at ' j i h f the.f la (1) [R3
.qrmeg#;ﬁ WEASYIE ?‘HS?@G@%[%&BE@&"%f%”@?{é?ﬁ@%ﬁdéﬁs!x gﬁ% a (1) [

equal to to an ac ud )] and/or of
t he OHagrtep aonCt breH 3ary BB mophvid indepamiantlyat icle ehotHee acoRP@NGpf t he

f orpul 4.6 0 to an acyl group [R4 equal to
qgg;]-w&#ﬁtb)k@%@f@kgﬂarri ed out according to nmethods known per se (J.
March, 10 Advanced Organic Chem stry, John Wley & Sons, 4th Edition,

1992), f&r exanpl e by reaction with an acid chloride in the presence of a
base ofUNi&RIOKH 2 £EMPOHAR P ihaiermyiadlarketein Kemdof tadesheniomy sgpoum t he

3, 5-dichl [ ] j s ormula (1) [R3
equal tg’%p%\n&g ﬁ§aﬂ@§ﬁ%mg@?ﬁg %ﬁ%ﬁﬁd%@%%ﬁﬁ E&“}I’erﬁ{ﬁl r the CH
group ¢81tte-akvhodEHgwdl i-bg)-aliino aci d of the conpound of the fornula (1)
[R4pequal to H with an alkyl group [R4 equal to (G -C6)-alkyl] is carried
out by means of nethods known per se to the person skilled in the art (J.

Mar ch, fstheamoesa Coggouad Ghemm Birhila (BORRerdld RYand BRIt 58tm a group

-0-, R1 s equal to Cl, R2 is equal to H, and R3 and R4 independently of one
another are H, (C4-Cg)-alkyl or C(=0)-(C4-Cg)-alkyi,



20Edi tion, 1992), for exanple by reaction with a (G -C6)-al kyl bromde in
the presence of a base or in the case of a nethylation by reaction with

met hyl | %k&g r Me2SO4. A selective differentiation between the phenolic
OH gr ouw —E-@Oéﬁ%ﬁthe al i phatic 28 OH group (R4=HPGTEERZPGI/@HDUL by
means of nethods known per se to the person skilled in the art for the

i ntroduction of protective groups (T. W Geene, P. G M Wits, Protective
Goups in Oganic Synthesis, John Wley & Sons, 3rd Edition, 1999). For
exanpl efurPeimbe: £tompouddef NEoEREMN ), $Hereig000, 122, 6160-6168) describes a
selective al kylation of a phenolic group in the presence of a tertiary
30 ali pﬁétqdcYé?Q@&%Imea@é%&1%n.m th (C1-C6)-al kyl bromde in the presence
of K2 i 1 ction with (GC-C6)-alkyl-OH in the presence of
(CF308§§%Eﬂﬁg%%%%?%nﬁggfgté&?n DBU. A further possibility for

di f feer ewbetstin Bi andtRizedepbrdgritigndbne afbthgr arepeqund t6 eoaH] phatic OH group is
carried ans of the.net haods k per. se to the person skilled in
Che art PRI TERRE 201 ol Bae ARURI 60T (sa PEigh R st abovBdatl to- Ra
equal tine(fGim@a)Hebdiolk], or of a bis-acylated [R3 equal to R4 equal to
C(=0)-(C1-C6)-al kyl)] compound of the forrmula (I) (T. W Geene, P. G M
Wits, Protective Goups ity Organic Synthesis, John Wley & Sons, 3rd
Edition, 1999). For 5g ) ones et al. (J. Og. Chem 2001, 66,

3688- 3695) descri be tHhe Can of a tert-butylsilyl
(TBS) - prot ect ed phenol TBSprotected tertiary al cohol
by tert-butylammonium fluorige (TBAF) at <20C. The phenolic OH group (R3 =
H) can furthernore be derivati ze Cl- C6) -

al kyl ene- NH- ( C1- C6) - al kyl by [ i (C1-C6)-al kyl in the
presence of C- 10[(C -C6 yl1-Cl or Cl-C6)-al kyl]-Br. The
derivatization of co he formyl a ~cgih which X and Y forma
group -0- to a conpoun ¥ﬁﬁnulan?TYv in which X and Y i ndependently
of one another are OH, O0-(Cl-C6)-al ki#l, NH2 or NH (Cl-C6)-al kyl, is carried
out by means 15of nethods knowr t e rson skilled in the art (J.
Mar ch, Advanced Organic Chem stry, Johni Wley & Sons, 4th Edition, 1992),

equal to OHif Y equal to O C6)-al kyl, or Y equal to OHif X equal to
0-(Cl1-C6)-alkyl], NH3 [X eq OHif Y equal to NH2, or Y equal to OH if
X equal to NH2], or H2NH®@1-C§J-al kyl [X equal to 200H if Y equal to

NH- (61-C6)-al kyl, or Y equal ti9 OHif X equal to NH(C -C6)-alkyl]. An
isolate of the m croorganismstrain ST 201196 was ¢gposited at the Deutsche
Samm ung von M kroorgani snmen und Zel |l kul turen [ German Col | ecti on of

M croorgani sns and Cell Cultures] GrbH (DSMZ), Mascheroder WAg 1B, 38124

25BiunswiveligreiBenoreny efepattp RAi ineqlial tb e ahdIFEBis@lyubhe BesapastigGagyention on
the 09.11.2003 und | owi.ng nunmber. The foll ow ng nun%er was

r .t he, fol
assignéﬁ”ﬁ?cPﬁgmHQ§8§hFamﬁﬁH@ﬂBU@§M“@8870. The vegetative cells of the
strain ST 201196 (DSM 18870) have a characteristic rod 30shape. On solid
nutrient nedia, ST 201196 (DSM 18870) forns orange-yellow fruiting bodies,
whi ch contain round myxospores. The taxonony of the strain ST 201196 can
therefore be descri bed as Myxobacteriumsp.. Instead of the strain ST
201196 (DSM 18870), it is also possible to enploy its mutants and/or
vari ants which synthesize one or nore of the conpounds according to the
invention. 5 A nmutant is a mcroorganismin which one or nore genes of the
genonme have been nodified, where the gene or the genes which are
responsible for the ability of the organismto produce the inventive
conmpound remai n functional and inheritable. Miutants of this type can be
produced in a manner known per se by physical means, 10for exanple
irradiation, such as with ultraviolet or X-ray beans, or chem cal nutagens,
such as, for exanple, ethyl nethanesul fonate (EMS); 2-hydroxy-4-
nmet hoxybenzophenone (MOB) or N-nethyl-Nt-nitro-N-nitrosoguani di ne (MING ,
or as described by Brock et al. in "Biology of Mcroorganisns", Prentice
Hal |, page 238-247 (1984). 15



A variant is a phenotype of the m croorganism M croorganisns have the
abiltty to adapt to their environnent and therefore show marked

physi ol ogical flexibility. In the case of phenotypic adaptation, all cells
of the W&%?%@f 8#%m are” i nvol ved, ‘here the natur ePET/ERROOBRN4S7dat i on i s
not genetlcally conditioned and is reversible under 20nodified conditions
(H Stolp, Mcrobial ecology: organisnus, habitats, activities. Canbridge
University Press, Ca , page %80, 1988). Screening for nutants
and/ or variants whic syd heS|ze one or nore of the conpounds
according to the inv cording to the follow ng 25
schene: |yophilization of the fernentatlon medi um extraction of the

| yophilizate with an organi© sol vent extrlacti on of the conmpound fromthe
culture filtrate using solid\phases anal ysi means of HPLC, TLC or by
testing of the biological aCtYV' y. 30 For e detection of the antifungal

activity of rapidly grow-wng, iaerobic caus e organisns, the bouillon
di lution method (m crg@%waccordlw t

@rocedure of the CLSI
(dinical and Laboratory Sfanda §s Instithte, M-A7, Vol. 26, No. 2) is
used. The 1050 val ue was deter
5subst ance which i s necessar T nqrde
or gani sm Candi da al bi cans by 50% ound~of the forrmula (I1) has an
| C50 val ue of 0.06 pg/ nClagai-nst i cans. The conpound of the
formula (1V) has an 1 C50 va gf 0.41 pg/ M against 10 Candi da al bi cans,
The invention furthernore reg es to the use of the conpound of the fornula
(1) or of a physiologicaldy toglerable salt thereof as a medicanment in hunan
or veterinary nedicine, in pafticular for the treatment and/or prophylaxis
of fungal disorders. 15Preferably, the invention riglates to the use of a
conpound of the formula (1) or of a physiologically tolerable salt for the
treatment of |ocal and/or system c fungal disorders. In addition, the

pr esentoriwhezaini roorepedfatady RO andrR@lncasmat tccant ai ni ng at | east one 20
conmpound of the formula (1), where the conpound or the conmpounds of the
formula (1) can be adm nistered as such in substance or preferably as a

i XEUr o OH-04)- ARG 106 SR Ghaih P beAEhOmRIY) @%@b%mgoﬁtocél:é%o%u' table

vehi cl es or excl pients. The conpounds accordin e Invention are stable
in the &eMsdf %ﬁé@@piﬁﬁﬂpﬂww othybInePBYs SPRrophk nm’syiawgebxbtet weehuand 9, in
parti culafyiralflxy, and can thus be incorporated into customary gal enical
preparatlons The  medi canents according to the invention can be

adm nistered orally or parenterally, but rectal admnistration is also

~ possi bl Suita ol.i d Oliguid galenical preparation
forns a@@@g%rﬁfeﬁ&@%?gomaﬁg%m% (gfsa %\'Rﬁ@‘?g C%%ﬁ NGRS 1REHI et s,

( mM16r o)atagsiiges $n thelPposi the!s @mflgam&ﬂs“i‘h@wbﬁh&ﬂfelatéﬁ%@%‘ tgBs, aerosols,

drops or ,injectable solutions in anpoule fo%\ﬁn&and preparations with

pr ot r acPlGaNEPEE SEMBHPURLS BN SterRis YRRl IyTe enpilEpagranixbries and

phar macphasi-edr Ynixigrst abl e vehicl es or excipients such as disintegrants,
bi nders, coating agents, swelling agents, glidants or |ubricants, flavor
addi tives, sweeteners or solubilizers are customarily used, for exarrpl e

magne5| t.ose nni t ol d ot her sugars,
tarc i e el? fershld A ST BELRSs of PEPRE = SBrru Buatoc
15 meanmg both their organic and inorganic salts, as are described in Remington's
Pharmaceutical Sciences (17th edition, page 1418 (1985)). On account of the

physical and chemical stability and the solubility, sodium, potassium, caicium and

ned.HThi s |s the concentratl on of an active
it the growh of the test

ammonium salts, inter alia, are preferred for acidic groups; salts of hydrochioric
acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids, such as,
20 for example, acetic acid, citric acid, benzoic acid, maleic acid, fumaric acid, tartaric

acid and p-toluenesulfonic acid, inter alia, are preferred for basic groups.



5and its derivatives, animal or vegetable oils, polyethylene glycols and
sol vents, such as, for exanple, sterile water, alcohols, glycerol and
polyhydrlc al cohal s. Optionally, the dose units for oral adm nistration can
be nlcr$g3@QB%@p§?%ﬁ in order to dePay rel ease or tE&CIXERBRULS/O04VEr a

| onger period, such as, for exanple, by 10coating or enbedding the active
subst ance |n5%%{1|c e forn1|n sui t abl e pol ynmers, waxes or the |iKke.

Pr ef er abl'§ Pr4958" PRehtivadEtpeEagre ﬁ?‘@fﬁﬁr%ﬁﬁ“é’@’i%ﬁéhﬁmﬁ@ﬁivaﬁétwﬁhﬁ| st er ed
i n dosecatpbsndsdiereiRmMeik rtain
dose ofcong or; nor e 1500@%%3%% g%n[gﬂf%@%ﬁ Eﬁwgggﬁ%eéfg@rg ft\/fget %@es
accor di FRyMPeLdsevihiply exiibiba slight chemicalsifasenenlties m)ssethersiam satioh @s

t abl et S4,.C can roxi mately
500 g, 2o enr ooy HBRRRL: AEkERG B e BREGHSTENE R HinBsase of
i nj écti one sqwuaieomsn@mﬂoaarmm@ntiut:im iap ekamplRp o, fﬁ@dtﬁiw&n 28 uves, but

prefera er d 20 The daily dose to be
adni ni S?xz%(atg’yorf g‘é%% gr/f? %tﬁefshécﬁ@éﬁ;gv%ﬁ’&ﬁﬁ - g‘ﬁ‘eco@%@émé’ﬁd? fddition of the
marmmal . fobmder (| mdtéiMVaférﬁ§Wﬁﬁ:ﬁﬁﬁé%rsdh%%rm Al Sﬁ%&n ﬁa‘i’%rsm a' Iy doses
can also b argg'ﬁ r| ate. The adm nistration of the dai dose Can be

carri ed8h SI ngle admnistration in the formof an individual dose
unit or 25else in a nunber of smaller dose units and by multiple

adm nistration of subdivided doses at certain intervals. The nedi canents
acc di e rgentnn funibemdrenelatas tpreepacess foy tuppicpaedtion ofiexdongpaung oir  nore of
t he cormgqgg%igf] the formula (1) according to the invention with one or
30nor e he c&%tonary vehi cl es or excipients, and bringing into a
suitable adm nistratio orm WD 2009/ 00359515PCT/ EP2008/ 004971 i nventi on,
W thout restricting t

of the invention in any way. Percentages
relate to the weight. i n_ihe Gase of liquids relate to the
vol une, if no other par ; f given. 5 Exanple 1: Storage of ST
201196 (DSM 18870) at -135C/!An agar plate (1% fresh baker's yeast; 1% Cad 2
x 2 H20; 0.477% HEPES (20 ; 0.00005% cyanocgbal am n; 1.8% agar; pH 7.2)
was inoculated with the 10 strat® ST 201196 (DSM 18870) and i ncubated for
about 7-10 days at 30C. The cells of this a¢e culture were scraped from
t he agar surface using a ended in 1 m of Casitone
medi um (1% Casi t one (BR#®T0); O. O pH 7.0) in cryotubes and
stored at -135C. 15 Exampl e 2: T 201196 (DSM 18870) at -196C An
agar plate (1% fresh baker S ¥ t; WpoCall2 x 2 H20; 0.477% HEPES (20 mV);
0. 00005% cyanocobal ani n; 1. 8% agar . i i
ST 201196 (DSM 18870) aqgil ncubat e { 7-10 days at 30C, The

RZ

)

wherein
Xand Y independently of one another are OH, O-(C4-Cg)-alkyl, NHo or
15 NH~{C4-Cg)-alkyl, or X and Y together form a group -O-,
R1 and R2 independently of one another are Ct or H,
R3 is H, (C4-Cgl-alkyl, C(=O)}-(C+-Cg)-alkyt or {C1-Cg)alkylene-NH~(C4-Cg)-alkyl,
and '
R4 is H, (C4-Cglalkyl or C{=0)-(C4-Cg)-alkyl,

20 or of a physiologically tolerable salt of a compound of the formula {1y,



20 cells of this surface culture were scraped fromthe agar surface using a
sterile spatula, suspended in 1 ml of Casitone nedium (1% Casitone (Difco);

0. 15% - PH 7.0) in cryofubes and stored _at -196C. Exanpl e
3: Pr eWP@%%gsg%S precul ture of SY 201196 (DSM 188#0YEFACHHOE T | enneyer
flask 100 mM of nutrient solution (1% fresh baker's yeast; 1% CaC 2 x 2

H20; 0. 44.7% 20 mM); 0.00005% cyanocobal amn; 1.8%agar; pH 7.2) in a
steril eég%gcgﬁﬁg%agénneyer flask were inoculated with the strain ST 201196

( DSM 1887 OferranctirgDihe ctramt $T 20 01967 ([TIyiS| 887 0 BOComngf dB@hirl-Rre SiH/8c rotary
shaker. 10 109 in,%ﬂch g$ e of this preculture were subsequently used
for the prdg WGP SHita g CRRGTHOR N FERIre Mgy Ivdich cpytaipaeatl on of a

li quid mai ébL%’é,thiﬁor%Torzr%t%g&té@%%%%ﬁg@s) o%}epsnﬁ@s'iaz%&urﬁm%&e%ﬁ}w' e 300 m

Erl enneyer flask containing 100 of the follow ng nutrient solution 5 (1%

Probi on” F;the culiyregupdiusm and20; 0. 2% MySO4 x 7 H20; 0. 00005% cyanocobal ani n;

2% of the ; r I ) s i,hoculated with 10 m (10% of

a precu?'t u[fgﬁe%?@%g C@?%F%Weﬁfg mé’mg&ﬁtﬁ@ne%%a%%g&e 8}?%5’@7 agar plate (1%

fresh bakesptiongiaderval@ngCa@ @mpurd26f, the féiie HEBRS ot 20nveving B i#9905%

cyanocobal a@ n; 1%?}%,( gar' %)E 7.2) and incubated on a shaker at 10180 rpm

and 30C. SP%%‘ Pﬁ% f&l?cﬁ n of the substances according to the

invention was reached after 144 to 216 hours. A 144-196 hour-ol d subnerse
nocul um 109 of the sane nutrient solution as described in

cul tur i L0909, ! . [ '
Exartpl gTé? SHFUTR ERafyrars 8 RutrieabeelHERn Bha 6flid mediinp oortaféinetieastsinel 5Exanpl e

5: Prepsybh @Ad i< | : DSM 18870) using Medi um
2 A sterirl e Soogﬁiﬁgk‘ls‘gﬁiﬁgilgﬁa miﬂéﬁﬁ?fjﬁ%@%@%&m of the follow ng

nutrient solution (1% oatneal; 0.5%glycerol; 0.1% CaCl 2 x 2 H20; 0.2%
MOSDA s - % ajapn; 2% o he adsqrber resin XAD 16,
pH 9. O)T'\YA%???%%%%|“g?‘gg9€m§?/’hfgé1/§%ﬁﬁ8‘?1@%§ o Caf%r LE{WSE ?ﬁ%&?@%ﬁf@ le 3) or
a cul t 20 1@6(1%1\&)m?&?G)rpea‘braéggpragbaésec@ﬁ%M@f&tb@'ﬁﬂh‘mga Y8 as Wwhich”o Ca% 2 Xd2
H2Q,- 0.,477% HEPES ,( 20 0. % cyanaocobal am n; 1.8% agar; pH 7. an
e bat G S RS RAGH B SheBivain Tha" SO0 RS FEYAHaH FOCUE LS oabl ¢ he
subst anees. %@éﬂk,@e%&h@orﬁ RSateB V€ BIAOF4a8  fRaGDEstaaht 8F 5 144 1O 216
hours. A 144-196 hour-old subnerse culture (inoculum 10% of the sane

nut r i erffOMRAYNG Frihaoraeici veers R1Branp? aresequs to Ebdurdembre, theocul ati on of

10 to r T, ! [ r rated under
the fol | o o Rera T id td Berdsees R R BT ALl PR B0 o 5ot
gl ycer dbrmi@a1be yearstR tistacmet to 10, R%s equal to Cl. CaCl 2 x 2 H20;
0. 2% MySO4 x 7 H20; 0.00005% 5cyanocobal ami n, 2% of the adsorber resin
XAD-16 | ncubation tenperature: 30C Stirrer speed: 200 rpm

Preferably, the invention relates to a process for the preparation of a compound of
the formula (1), wherein X and Y form a group -0-, and furthermore R3 and R4 are
as described above or preferably H.

25  Particularly preferably, the invention relates to a process for the preparation of a
compound of the formula (I1}. More particularly preferably, the invention relates to a
process for the preparation of a compound of the formula (111). Furthermore, the
invention particularly preferably relates to @ process for the preparation of a
compound of the formula (1), where R1, R2, R3 and R4 are equal to H.

30
The process according to the invention can be employed for fermentation on the

laboratory scale (mililiter to liter scale) and for the industrial scale (cubic meter
scale).



Aeration: 0.6 nB/h pH regul ation :none, before sterilization pH 7.6 0.3 by
nmeans of KOH 10p02 regul ati on : none Antifoam additive: 0. 05% Desnophen

(Bayer) The pH regul ation was carried out using 10% KCH, or
10% HZS&%%Q@@#%& 7. Isolation df the compounds RGT/EPZAES/00E9F1 from t he

shaker cultures of the m croorganismstrain ST201196 (DSM 18870) After
conpletion of the fernentation of the m croorganismstrain ST201196 ( DSM
2018870), the culture broth from Exanple 4 (60 | of culture broth) was

filtere@uitdbhie darmmPsRirca bRl BEnsMELNAR MBS ANB ok sequent |y
extracted W|th ﬁ thanol (4 x 51). The rretharil extcré%)? V\gg&ré’ﬁﬁced to 8 1

in vaculUSH ! &H%?W’U&BW i|@08% sCHsepar Bamaotitnhand whibohysase-f i | | ed
Wi t h abesttaify hathed ?rdﬁuc@*?u&p%sw Sldrlie! gglt(e&graﬁeqrﬁ,aa% %FZrPEBnM t subi shi

Cheni cal Cor por ati on | ution was carfi gr adi ent
of f%ondit8kle siigmen-contsinioy mnmeﬁtsom( adharhdids;mepiass el pestiagd ahp fractions

11 f th I t d
on & Régég P e b PR S0 ekl PHRGn EoBSelEMagSobamn zod (vi el d -
0.9 s e1%4m6526|028 £, Peptdree SORRRLI 111) b

RP- lg)chr onmat mﬁy%%en ( ﬁ ract ?%5;1 og{epll lﬁ from Ei%érré]gllehré&gvag di )sso?/ved

in 100 fif2 %1@ aﬂr&’u%ﬁ??@d Pio>@NNe §H Aee WhEBh SE@BNOEOghSat2) col um
(di mensposrthe 2680kt %tﬂﬁﬁorﬁ%‘ékﬁ‘;gs@roWQi%@r&ﬁoprﬁdQ&I%n(%Ea‘%w%i%ol um

(di pensions: 60 nm x 21,2 and eluted over thé coursé o mn using a
gr adl enYeast exirasie SYNRENDEYEEis: Btk Preferabiy whe eitrogen Smerobhemracet at e,

H4.6 b GinBGA h 190, m / he f
100t . Tyt AR Eb BBl deal Bl B R Sl G e b her - Exarpl o

9: Purlfoaa‘amﬁotrhl@ﬁdaﬁon@r@andte(SJ $ifalds &rmma@bﬁ@%@x@%t@og was first
d| ssolved in 50 mM of nethanol

Iyoph|I (

and aga%ﬁgg}?réi( eEa rlrré)gn%[h%'fcqgﬁﬁg Qﬂf@ﬁﬁnﬁrﬁéﬁ SIGPRIES ARG 405 pm 018 (2)
col um émnmﬁesmdb’mﬂanﬂ%am@mmsé@ ) haVI ng an XTerra@Prep M5 C18 10 pm
pre; é:ol um (Waters, dinmensions: 19 x 1510 mm). Elution was carried out over
the course of 40 mn using a gradient of from5%to 95% acetonitrile in

vat er (Sditdbiagdehdifioy f%F tl’@; ‘ré%’i tH@‘s@B&?{%ﬁ&% cgﬂlrcﬁns RIS @%ﬁéﬁq%@acet Ic

acid). The colum flow (50 was co racti cording to
V. Fr a€iasrsliows: Jhm‘oaaanm @féﬂe Bhbstemmmraﬁhg tehefiovantilba (11) and

L i s S G
cryst al grefarably &cetcon by, iof BatddeF; W2 18A81% 282ferd8§ 008 to 0.5%, of
20 CaClp x2 HpO; 0.02 to 1.5%, preferably 0.05 t0 0.7%, of MgSOy4 x 7 H20, and
0.00001% to 0.001% of cyanacobalamin, 1-5% of the adsorber resin XAD-18, or
0.05 to 5%, preferably 0.1 to 2.5%, of oatmeal; 0.2 to 5.0%, preferably 0.1 to 2%, of
glycerol; 0.02 to 1.0%, preferably 0.05 to 0.5%, of CaCly; 0.02 to 1.5%, preferably
0.05 1o 0.7%, of MgSQy4 x 7 Ho0, and 0.00001% to 0.001% of cyanccobalamin,

25 The data in percent are in each case based on the weight of the entire nutrient
solution.

The culturing of the microorganism is carried out aerobically, that is, for example, in
submerse form with shaking or stirring in shaker flasks or fermenters or on a solid

30 medium, optionally with the introduction of air or oxygen. It can be carried out in a
temperature range from approximately 18 to 35°C, preferably at approximately 20 to
32°C, in particular at 27 to 30°C. The pH range should be between 4 and 10,

preferably between 8.5 and 9. The microorganism is in general cultured under these



25 ESI-Ms: MW = 815. 3312 Enpirical formula: C42H6501 2N309 Specific rotation
(MeOH): -0.19, up= -38 30 Position; 6 (13C)18(1H) 126.877.251 2(2C

127.71 897.566 4 139.90 - 5 78.78 5.89 6 41.82 2.635 6-M 9.50
0.961 7“@%@5?@0%@% 8 8 PCT/EP2008/004971

conditions over a period of 3 to 18 days, preferably 144 to 216 hours.
Advantageously, culturing is carried out in a number of stages, L.e. first one or more
precultures is prepared in a liquid nutrient medium, which is then inoculated into the
actual production medium, the main culture, for example in the volume ratio 1:10 to

& 1:100. The preculture is obtained, for example, by inoculating the strain in the form
of vegetative cells or fruiting bodies into a nutrient solution and allowing it to grow
for approximately 3 to 13 days, preferably 96 to 240 hours. Vegetative cells and/or
fruiting bodies can be obtained, for example, by allowing the strain ‘o grow for
approximately 3 to 15 days, preferably 7 to 10 days, on a solid or liquid nutrient

10 medium, for example veast agar.

The isolation or purification of the substances of the formula {1} from the culture
medium is carried out according to known methods taking into consideration the
chemical, physical and bioclogical properties of the natural substances. HPLC was

15 used for'testéng the concentration of the respective derivatives in the culture
medium or in the individua isolation stages.

For isolation, the culture broth is centrifuged and/or filtered off through a suction
filter. The mycelium is lvophilized with the XAD, subsequently the natural

20  substances are extracted from the lyophilizate using an organic solvent, for example
methanol or 2-propano!. The organic solvent phase contains the natural substances
according to the invention; it is optionally concentrated in vacuo and further purified.

The further purification of one or more compounds according 1o the invention is

25  carried out by chromatography on suitable materials, preferably, for example, on
molecular sieves, on silica gel, alumina, on ion exchangers or on adsorber resins or
on reversed phases (RP). With the aid of this chromatography, the natural
substance derivatives are separated. The chromatography of the compounds
according to the invention is carried out using buffered aqueous solutions or

30  mixtures of aqueous and organic solutions. .
Mixtures of agueous or organic solutions are understood as meaning all organic
solvents miscible with water, preferably methanol, 2-propanol and acetonitrile, in a

concentration of 0 to 100% of solvent or alternatively all buffered aqueous solutions



1124. 58 6.379 9128. 83 6. 116 10133. 27- 10- Me10.621.696 11 83.903.619 11-0M
55.08 3.094 12 30.50 2.115 1.456i 1357.972.633 1461,26 14-Me 14.81 1.427

- N-Me 29.592.979 1 17 a 59.11 ,4.474
15 169. 6\?0 2%)0!3/‘0%%595 9 PCT/EP2008/004971

which are miscible with organic solvents. The buffers o be used are the same as
indicated above.

The separation of the compounds according to the invention on the basis of thejr
5 differing polarity is carried out with the aid of reversed phase chromatography, for

example on MCI® (adsorber resin, Mitsubishi, Japan) or Amberiite XAD®
(TOSOHAAS), or on another hydrophobic material, such as, for example, on RP-8
or RP-18 phases. Moreover, the separation can be carried out with the aid of
normal phase chromatography, for exampie on silica gel, alumina and the like.

10
The chromatography of the natural substance derivatives was camried out accord ing
to methods known to the person skilled in the art, preferably using bufferad, basic or
acidified aqueous sofutions or mixtures of agueous solutions with alcohols or other,
water-miscible organic solvents. Acetonitrile and/or methanol is preferably used as

15 an organic solvent.

Bufferad, basic or acidified aqueous solutions are understood as meaning, for
example, water, phosphate buffer, ammonium acetate, ammonium formate, citrate
buffer in a concentration of up to 0.5 M, and formic acid, acetic acid, triﬂuorol_acetic

20 acid, amrmonia, triethylamine or all commercially avallable acids and bases known
to the person skilled in the art, preferably in a concentration of up to 1%. In the case
of buffered agueous solutions, 0.1% ammonium acetats is particularly preferred.

Chromatography was carrisd out, for exampile, using a gradient which began with
25 100% water and ended with 100% solvent; a linear gradient of 5 to 95% acetonitrile
was preferably operated.

Alternatively, gel chromatography or chromatography on hydrophobic phases can
also be carried out. Gel chromatography is carried out on polyacrylamide or mixed

30 polymer gels, such as, for exampie, Biogel-P 2® (Biorad) or Fractogel TSK HW 40®
(Merck, Germany). The sequence of the aforementioned chromatographies is
reversible,



/3 30.94 1.704 fl-Me 14.14 0.348d V 24.15 1.218 0.863 6 9.9910. 770t 18 CO
168.59- 19 NH 8.014 20 a, 52.67 4.686 WD 2009100359520PCT1EP20081004971

37.02 2999065 /8850% 136-8) - 6 129.35 7.345 PCT/EP2008/004971

It the compound of the formula (1) is present as a sterecisomer mixture, the
sterecisomers can be separated by means of known methods, for exampie by
separation by means of a chiral column.

S The derivatization of the OH groups on the 3,5-dichlorotyrosine amino acid of the
compound of the formuta (1) [R3 equal to H] to an acy! group [R3 equal to
C(=0)-(C1-Cg}-alkyl)] and/or of the OH group on the 3-hydroxyvaline amino acid of
the compound of the formuia (1) [R4 equal to Hj to an acyl group [R4 equal to
C(=0)-(C1-Cg)-alkyl)] is carried out according to methods known per se (J. March,

10 Advanced Organic Chemistry, John Wiley & Scns, 4th Edition, 1992), for example
by reaction with an acid chloride in the presence of a base or with an acid
anhydride. |

The alkylation of the OH group on the 3,5-dichiorotyrosine amine acid of the

15 compound of the formula (1) [R3 equal to H] with an alkyl group [R3 equal to
(C4-Cg)-alkyl] and/or the OH group on the 3-hydroxyvaline amino acid of the
compound of the formula (1) [R4 equal to H] with an alkyl group [R4 equal fo
(C4-Cg)-alkyl} is carried out by means of methods known per se fo the person
skilled in the art (J. March, Advanced Organic Chemistry, John Wiley & Sons, 4th

20 Edition, 1882), for example by reaction with a {C1‘~Ca)-alkyl bromide in the
presence of a base or in the case of a methylation by reaction with methy! iodide or
MeosS04.

A selective differentiation between the phenclic OH group (R3=H) and the aliphatic
25 OH group (R4=H) is carried out by means of methods known per se to the person
skilled in the art for the introduction of protective groups (T. W. Greene, P. G. M.
Wauts, Protective Groups in Organic Synthesis, John Wiley & Sons, 3rd Edition,
1999). For example, Pettus et al. (J. Am. Chem. Soc. 2000, 122, 6160-6168)
describes a seiective alkylation of a phenolic OH group in the presence of a tertiary
30 aliphatic alcohol by reaction with {C4-Cg)-alkyl bromide in the presence of K2CO3
in acetone or by reaction with (C4-Cg)-alkyl-OH in the presence of (CF3C0)20 and
CuClg hydrate in DBU. A further possibility for differentiation between the phenolic
OH group and the aliphatic OH group is carried out by means of the methods known



121,50 9 147.65 9-0OH 9.88 br 21 CO170.43- 22NH8.596 23 a 59.114.677 /3
71.84 f1-0OH5.110 V 24.36 r 1.037 28.14 1,142 24C0170.55 ; ? Exanple 11:

Purificgti onpound (111) Fractions 28-29 (380 m) from Exanple 8 were
agai n pg\@%rbgg%&%‘s%ans of HPLC on 3%a Waters XTerr &CTIBPRESKLB4e0l umm

{(Vetors, dimenaions: 19 x 10 . B uti on wae carried oyt over the course
O b 2ol ey b eSS Getasion o s S o o
addi ti ofR®EqIAN% Rardbuel @Cdfﬂrcgﬁblﬁ¥!?opu%}‘-a @ggac %%%é@g;%%'&{u@ ) was
col et A s e e o (1) (T. W. Greene, P. G. M. Wuts,
Protective Groups in Organic Synthesis, John Wiley & Sons, 34 Edition, 1999). For
5 example, Jones et al. (J. Org. Chem. 2001, 686, 3688-3895) describe the selective
deprotection of a tert-butylsilyl (TBS}-protected phenol in the presence of a TBS-
protected tertiary alcohol by tert-butylammonium fluoride (TBAF) at -20°C. The
phenolic OH group (R3 = H) can furthermore be derivatized to a group -(C1-Cg)-
alkylene-NH-(C{-Cg)-alkyl by reaction with HoN-(C1-Cg)-alky! in the presence of Gl
10 [(C4-Cg)-alkyl]-Cl or Br-[(C1-Cg)-alkyl]-Br.

The derivatization of compounds of the formula (1), in which X ané Y form a group
-0O- 10 @ compound of the formula (1), in which X and Y independently of one
another are OH, O-(C1-Cg)-alkyl, NH» or NH-(C1-Cg)-alkyl, is carried out by means
185 of methods known per se to the person skilled in the art (J. March, Advanced
Organic Chemisiry, John Wiley & Sons, 4th Edition, 1992), for example by reaction
of the epoxide group with a (C4-Cg)-alcoholate [X equal to OH if Y equal to O-(C1-
Cg)-alkyl, or Y equal to OH if X equal to O-(C1-Cgl-atkyl], NH3 [X equal to OH if Y
equal to NHp, or Y equal to OH if X equal to NHz], or HaN-(C4-Cg)-alkyi [X equal to
20 OHifY equalto NH»(C»;-C@)-aikyi, or Y equal to OH if X equal to NH-(C1-Cg)-alkyll.

An isolate of the microorganism strain ST 201196 was deposited at the Deutsche
Sammiung von Mikroorganismen und Zellkuituren [German Collection of
Microorganisms and Cell Cultures} GmbH (DSMZ}, Mascheroder Weg 1B, 38124

25  Brunswick, Germany, according to the rules of the Budapest Convention on the
08.11.2003 under the following number. The following number was assigned as the
deposit number; DSM 18870.

The vegetative celis of the strain ST 201196 (DSM 18870) have a characteristic rod

30 shape. On solid nutrient media, ST 201196 (DSM 18870) forms orange-yellow
fruiting bedies, which contain round myxospores. The taxonomy of the strain ST
201196 can therefore be described as Myxobacterium sp.,



10cont ai ned the conpound of the fornula (IIl) and afforded, after
Iyophilization - 5.4 nmg (purity > 509 . Exanple 12: Characterization of
the co I11) 15Col orless solid UV: 204, 232, 286 nm ESI-M5: MW =

799. 3032\&% 5406%%39? ormul a: C42H56CIRB09 Tabl e 2: RNR/ERe60%EDIHI fts of

t he macrolactone (rrr)y; ¢ =5 rrg/m in d6-DVBS0 at 300 K. Position 8 (13C) 5

7,71 7.331 3 125.93 7.566 4 1139.91 - 5 78.76
(15%616%’5? aéﬁof thé %gam%(ﬁz% 1]926 (DS 18870 it is also possible to employ its

mutants and/or variants which syntheSize one or more of the compounds according

fo the invention.

S A mutant is a microorganism in which one or more genes of the genome have been
modified, where the gene or the genes which are responsible for the ability of the

organism fo produce the inventive compound remain functional and inheritable.

Mutants of this type can be produced in a manner known per se by physical means,
10 for example irradiation, such as with ultraviolet or X-ray beams, or chemical
mutagens, such as, for example, ethyl methanesulfonate (EMS); 2-hydroxy-4-
methoxybenzophenone (MOB) or N-mathyl-N'-nitro-N-nitrosoguanidine (MNNG), or
as described by Brock ef al. in "Biology of Microorganisms”, Prentice Hall, page
238-247 (1984).
15
A variant is a phenotype of the microorganism. Microorganisms have the ability to
adapt to their environment and therefore show marked physiological flexibility. In the
case of phenotypic adaptation, all cells of the microorganism are involved, where
the nature of the modification is not genetically conditioned and is reversible under
20 modified conditions {M. Stolp, Microbial ecology: organismus, habitats, activities.
Cambridge University Press, Cambridge, GB, page 180, 1088).

Screening for mutants and/or variants which synthesize one or more of the
compounds according fo the invention is carried out according to the following
25  scheme:

- lyophilization of the fermentation medium:

EH

extraction of the lyophilizate with an organic solvant

- extraction of the compound from the culture filtrate using solid phases

analysis by means of HPLC, TLC or by testing of the biological activity.

30
The described fermentation conditions apply for ST 201196 (DSM 18870) and for
mutants and/or variants thereof.
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For the detection of the antifungal activity of rapidly growing, aerobic causative

organisms, the bouillon dilution method (microdilution) according to a procedure of
the CL.SI (Clinical and Laboratory Standards institute, M7-A7, Vol. 26, No. 2)is
used, The IC5q value was determined. This is the concentration of an active

5 substance which is necessary in order to inhibit the growth of the fest organism
Candida albicans by 50%.

The compound of the formuia () has an ICs value of 0.06 pa/mi against Candida

albicans. The compound of the formuia (IV) has an ICgq value of 0.41 pg/mi against
10 Candida albicans.

The invention furthermore relates to the use of the compound of the formula Horof

a physiologically tolerable salt thereof as a medicament in human or veterinary

medicine, in particular for the treatment and/or prophylaxis of fungal disorders.

15 Preferably, the invention relates 1o the use of a compound of the formula (Yorofa

physiologically tolerable salt for the treatment of local and/or systemic fungal

disorders.

In addition, the present invention relates to a medicament containing at least one

20 compound of the formula (1), where the compound or the compounds of the formula

(1} can be administered as such in substance or preferably as a mixture with one of

“more of the customary pharmacologically suitable vehicles or excipients.

The compounds according to the invention are stable in the solid state and in

25  solutions in the pH range between 2 and 8, in particular 5 and 7, and can thus be

incorporated into customary galenical preparations.

The medicaments according to the invention can be administered orally or

parenterally, but rectal administration is also possible in principle. Suitable solid or

30 liquid galenical preparation forms are, for example, granuies, powders, tablets,

coated tablets, (micro)capsules, su ppositories, syrups, emulsions, suspensions,

asrosols, drops or injectable solutions in ampoule form, and preparations with

protracted release of active substance, in whose preparation pharmacologically
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59.084.471 ,8 31.041.693 fl-Me 14.80 0.315 d Y 24.16 1.221 0.862 cy
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suitable vehicles or excipients such as disintegrants, binders, coating agents,
swelling agents, glidants or jubricants, flavor additives, sweeteners or solubilizers
are customarily used, for example magnesium carbonate, titanium dioxide, lactose,
mannitol and other sugars, talc, milk protein, gelatine, starch, vitamins, celluiose

5 and its derivatives, animal or vegetable oils, polyethylene glycols and solvents, such

as, for example, sterile water, alcohols, glycerol and polyhydric alcohols.

Optionally, the dose units for oral administration can be microencapsulated in order
to delay release or to extend it over a longer period, such as, for exampie, by
10 coating or embedding the active substance in particle form in suitable polymers,

waxes or the like.

Preferably, the pharmaceutical preparations are prepared and administered in dose
units, where each unit contains as active constituent a certain dose of one or more
15 compounds of the natural substance derivatives according to the invention, In the
case of solid dose units such as tablets, capsuies and suppositories, this dose can
be up to approximately 500 mg, but preferably approximately 0.1 to 200 mg, and in
the case of injection solutions in ampoule form up to approximately 200 mg, but
preferably approximately 0.5 to 100 mg, per day.
20
The daily dose to be administered is dependent on the body weight, age, sex and
condition of the mammal. Under certain circumstances, however, higher or lower
daily doses can also be appropriate. The administration of the daily dose can be
carried out both by single administration in the form of an individua! dose unit or
25  else in a number of smaller dose units and by multiple administration of subdivided

doses at certain intervals.

The medicaments according to the invention are prepared by optionally mixing one
or more of the compounds of the formula (1) according to the invention with one or
30 more of the customary vehicles or excipients, and bringing into a suitable

administration form.

The following examples are intended to serve for the more detailed itiustration of the
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invention, without restricting the breadth of the invention in any way.

Percentages relate to the weight. Mixing ratios in the case of liquids relate 1o the

volume, if no other particulars have been given.
Example ‘i:_ Storage of ST 201188 (DSM 18870) at -135°C

An agar plate (1% fresh baker's yeast; 1% CaCly x 2 HoO; 0.477% HEPES

(20 mM); 0.00005% cyanocobalamin; 1.8% agar; pH 7.2) was inoculated with the
10 strain ST 201196 (DSM 18870) and incubated for about 7-10 days at 30°C. The

cells of this surface culture were scraped from the agar surface using a sterfie

spatula, suspended in 1 mi of Casitone medium (1% Casitone (Difco); 0.15%

Mg804 x 7H00; pH 7.0) in cryotubes and stored at -135°C.

15 Example 2. Storage of ST 201186 (DSM 18870} at -196°C

An agar plate (1% fresh baker's yeast; 1% CaCly x 2 Ho0; 0.477% HEPES
(20 mM); 0.00005% cyanocobalamin; 1.8% agar; pH 7.2) was incculated with the
strain ST 201186 (DSM 18870) and incubated for about 7-10 days at 30°C. The
20 cells of this surface culture were scraped from the agar surface using a sterile
spatula, suspended in 1 mi of Casitone medium (1% Casitone (Difco); 0.15%
- MgSOy x 7THo0O; pH 7.0) in cryotubes and stored at -196°C.

Example 3. Preparation of a preculture of ST 201196 (DSM 18870) in an
25 Erlenmever flask

100 mi of nutrient solution (1% fresh baker's yeast; 1% CaCly x 2 HoQ; 0.477%
HEPES (20 mM); 0.00005% cyanocobalamin; 1.8% agar; pH 7.2) in a sterile 300 ml
Erlenmeyer flask were inoculated with the strain ST 201196 (DSM 18870) and

30  incubated for 7 days at 30°C and 180 rpm on a rotary shaker. 10 ml (10%) in each
case of this precuiture were subsequently used for the preparation of the main
cultures. '



21CO 170.7 - 22NH 8.636 23a 59.20 4.674 fi 71.85 - fl-OH n.d Y 24.41
1.035 Y 28.15 1.142 1111.1. 24 CO 170.54 Exampl e 13: - Synt hesi s of

: : ¢
cer oni PHPRUOSHEERRE Sol Lt on was i dBated At room { GRGEAENEOMAT |
pot assi um carbonate (27 ng, 5 0.196 mmol) and nmethyl iodide (70 ng, 0.490
ol ) , Eggmmexéf:uri?ﬁep\jl\a’arsaﬁon of a liquid main culture ST 201196 (DSM 18870} using

Medium 1

A sterile 300 mi Erlenmeyer flask containing 100 mi of the following nutrient solution
S (1% Probion F; 0.1% CaCly x 2 M20; 0.2% MgSOy4 x 7 HoO; 0.06005%

cyanocobalamin; 2% of the adsorber resin XAD-18, pH 8.4} was inoculated with
10 mi (10%) of a preculture (see Example 3) or a culture washed on a fresh agar
plate (1% fresh baker's yeast; 1% CaCly x 2 H20; 0.477% HEPES (20 mM);
0.00005% cyanocobalamin; 1.8% agar; pH 7.2} and incubated on a shaker at

10 180 rpm and 30°C. The maximum production of the substances according to the
invention was reached after 144 to 216 hours. A 144-198 hour-old submerse culture
(inoculum 10%) of the same nutrient solution as described in Example 3 sufficed for
the inoculation of 10 to 200 | fermenters.

15 Example 5: Preparation of a liquid main culture ST 201196 (DSM 18870) using
Medium 2

A sterile 300 ml Erlenmeyer flask containing 100 mi of the following nutrient solution
(1% oatmeal; 0.5% glycerol; 0.1% CaClo x 2 Hy0; 0.2% Mg804 x 7 HpO;

20 0.00005% cyanocobalamin; 2% of the adsorber resin XAD-18, pH 9.0) was
inoculated with 10 ml (10%) of a preculture (see Example 3) or a culture grown on a
fresh agar plate (1% fresh baker's yeast; 1% CaClo x 2 HoO; 0.477% HEPES
(20 mM); 0.00005% cyanocobalamin; 1.8% agar; pH 7.2) and incubated on a
shaker at 180 rpm and 30°C. The maximum production of the substances according

25  tothe invention was reached after 144 to 216 hours. A 144-196 hour-old submerse
cuiture (inoculum 10%) of the same nutrient solution as described in Example 3
sufficed for the inoculation of 10 to 200 | fermenters.

30

Example 61 Preparation of the substances according to the invention in the
fermenter



subsequently stirred for 12 h at 50C. The solution was filtered and
purified by means of HPLC on a Phenonenex Luna(r) Axia 5 pm Cl18 (2) colum
(dinensjons: 100 mm x30 nm) having an XTerraO Prep MS C18 10 pm pre-col um
(Vat er sW@PRBRE0SPE 19 x 10 mm). EMdtion was carri PCTHERP2GNEH04dTE cour se
of 40 mn using a 10 gradient of from5%to 95% acetonitrile in water (wth
addi ti on, of O. %z? nium acetate, pH 4.6, set using acetic acid). The

col um ﬂ’%\k}@ﬁé o' FerpNisigsvers opetediunderitha daliovrirg awedtiatisng to UV.

Fracti opgcdiyand 5 contai neghot he desired conpound of the fornula (I1V) and
afforded, after lyophilization, 50 ng (yield: 61% purity > 95% . 15Exanple
14: Chabdeieat meditnsn of t W catrpeaind 56 givberot & 194l yaabl dftrat: 0 9,Col or | ess

id, tals f tonjtri ter, UV 5, 6.nm 20 MV = 830. 85
SE(r)rlp: ri cglr yst?mle a:roagCHg7(C)S%%dJ9f{_’\é\§bﬁg %%9@ 5@%@&&05%’5 *s of the
congiound of the fornula (leyanogotalanifyyH ofithe d6sdBMBRsA xRB0 . Positions e

C) 8 126. 88 7,267 2( 27.727.332 3(20).125.88 | 7.568 4139. 87
723. 78&%6@%%%%‘1‘93‘? G- 6-231%%. 5930. 969 7138.236.192 8124.60 6.385

9128. 788tirtat4ptd33. 27- 10-2\7}@%”@51. 700

Aeration: 0.6 mS/h

pH regulation : none, before sterilization pH 7.6 + 0.3 by means of KOH
10 pOp regulation : none

Antifoam additive: 0.05% Desmophen (Bayer)

Run time: 155 h

The pH regulation was carried out using 10% KOH, or 10% Ho504.

15
Example 7 Isolation of the compounds (i1} and (ili} from the shaker cultures of the
microorganism strain ST201196 (DSM 18870)

After completion of the fermentation of the microorganism strain ST204196 (DSM
20 @88?0), the culture broth from Example 4 (80 | of culture broth) was filtered, The
biomass containing the XAD was lyophilized and subssquently extracted with
methanol (4 x 5 I). The methanol extract was reduced to 8 | in vacuo and
- subsequently applied to a prepared column, which was filled with about 3.0 liters of
CHP-20P material (MCI® Gel, 75-150u, Mitsubishi Chemical Corporation). Elution
25  was carried out using a methanol gradient of from 10% to 95%. The column flow
(120 mifmin) was collected in fractions (1 | fractions). Fractions 11 10 14 were
combined, the solvent was removed on a Rotavapor and the fraction poo! was
subsequently lyophilized (yield ~ 0.9 g).

30

Example 8: Pre-separation of the compounds (1) and (i) by RP-18
chromatography
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The fraction pool 11-14 from Example 7 was dissolved in 100 mi of methano! and
applied to a Phenomenex Luna® 10y C18 {2) column {(dimensions: 250 mm x
30 mm) having a Luna® 10u C18 (2) pre-column (dimensions: 80 mm x 21.2 mm}
and eluted over the course of 40 min using a gradient of from 5% to 95%

5  acefonitrile in water (0.1% ammonium acetate, pH 4.6 set using acetic acid). The
flow was 190 mi/min, the fraction size 190 ml. Fractions 28-28 and 31 were

subsequently worked up further.

Exampile 8. Purification of compound (i)

10
Fraction 31 from Example 8 was first lyophilized (yield ~ 98 mg), subsequently
dissolved in 50 mi of methanol and again purified by means of HPLC on a
Phenomenex Luna® Axia 5 ym C18 (2} column (dimensions: 100 mm x 30 mmy)
having an XTerra® Prep MS C18 10 /m pre-column (Waters, dimensions: 19 x

15 10 mm). Elution was carried out over the course of 40 min using a gradient of from
5% to 95% acetonitrile i water (with addition of 0.1% ammonium acetate, pH 4.6
set using acetic acid). The column flow (50 mi/min) was coliected in fractions
according to UV. Fractions 4 to 14 contained the compound of the formula {i1) and
afforded, after lyophilization, 38 mg {purity > 95%).

20

Example 10: Characterization of the compound of the formula {n

Colorless solid, crystals from acetonitrileAvater
UV: 208, 232, 286 nm
25 ESI-MS: MW =815.3312
Empirical formula: C42Hg5CIoN3Og
Specific rotation (MeOH): -0.19°, ap= -38°

30
~ Table 1: NMR chemical shifts of the macrolactone (1) ¢ = 3 mg/mt in dg-DMSO at
300 K.
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Position |5(13C)| &(1H)
1 126.87 | 7.251
2 (20 127.71 71.322
3 12689 . 7.568
4 139.80 -
5 78.78 5.888
6 41.82 2.635
8-Me 89.50 0.961
7 138.29 ¢ 6.175
8 12458 ¢ 6.379
g 128.83 1 6.116
10 133.27 -
10-Me 10.62 1.696
11 83.90 3.619
11-OMe 55.08 3.004
12 2.115
30,50 1.456
13 57.97 2.633
14 6126 | -
14-Me 14.81 1.427
15 168.23 -
16 N-Me 25.58 2.87¢
7T o 53.11 4474
B 30.64 1.704
A-Me 1414 | 0.348d
4 1.218
24.15 (.863
é §.99 0.770 ¢
18 CO 168.59 -
18 NH 8.014
20 ¢ 52.67 4.686

37.19 2.889 2.569 V136.23- 6130.297.511 6127.33 - 9

tr1. 80, -
871



1/ 24 381.047 r28.121.153 24 CO 170.55- Exanple 15: Synthesis of the
conpounds (V) and (VI) Conpound (I11) (30 ng, 0.037 mml) was dissolved in
10 m o%&ﬁ%ﬁigﬁ%@éoet hane 5and the solution was treated at room

t emper a ¢ butyl ami ne (500281, 5.03 mol). PIREERRROSO849ES stirred
for 48 h at 70C, subsequently filtered and purified by neans of HPLC on a
Phenonenex Luna(r) Axia 5 laensions: 100 mm x 30 mm)
havi ng an XTerra(r) Prep MS é18 10 pm pre- P (Waters, dinensions: 19 x
10 m). Elution was carried out oveg7ighe| coujgze |[L0of 40 min using a
gradient of from5%to 95%.acetoniitrile in water| (with addition of 0.1%
ammoni um acetate, pH 4.6 set Yusing (48@Hi¢ acid).] The colum flow (50
m/mn) was collected in fractions tt3gt0—UV. Fraction 70 contai ned
the two conpounds of the for r‘rslul ae (W%’%j mﬁl)lsuasnd af forded, after

| yophilization, 3 ng of the ttwo camaousgs 1 n.a riati o of 55:45. WO

2009/ 00359526PCT/ EP20081004971 Example 16: Characteri zati on of the conpound
of the formula (V) d MVN= 889.97 5B7:@hricat fornula: C46H66CL2N409 Tabl e

4: NWR chenical shifts of -the mpotnd-ef—thefernmula (V); ¢ =3 ng/m in
d6-DMBO at 300 K. Position 6@(@58 (H) 1 126388 7. 244 2(20) 127.86 7. 340
3(20) 21 CO | 170.43 -
22 NH 8506
23 a 5911 | 4.677
B 71.84 -
£-OH 5.110
y 2436 | 1.0a7
v 28.14 | 1.142

24 CO 170.55 -

Example 11: Purification of compound (IIt)

Fractions 28-29 (380 ml) from Example 8 were again purified by means of HPLC on

5 aWaters XTerra® 10 um C18 column {dimensions: 100 mm x 30 mm) having an
XTerra® Prep MS C18 10 um pre-column (Waters, dimensions: 19 x 10 mm;.
Elution was carried out over the course of 40 min using a gradient of from 10% to
95% acetonitrile in water (with addition of 10% formic acid, pH = 2.0). The column
fiow {70 ml/min) was collected in fractions according to UV. Fractions 45 to 47

10 ;;ontained the compound of the formula (Ill) and afforded, after lyophilization,

~ 5.4 mg (purity > 50%).

Example 12: Characterization of the compound {HH)

15 Colorless solid
UV: 204, 232, 286 nm
ESI-MS: MW = 799.3002
Empirical formula: C42H56CIN3Og
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Table 2: NMR chemical shifts of the macrolactone (Ilt); ¢ = 5 mg/ml in dg-DMSO at

300 K.
Paosition 5 (13¢) | 5(1H)
1 126.88 @ 7.252
2 (2C) 12771 | 7.331
3 12593 | 7.566
4 139.91 -
5 78.76 | 5.896
6 41.84 | 2.659 br.
6-Me 5.59 0.958
7 138.25 | 6.171
8 124.64 | 6.375
g 12879 | 6.114
10 133.29 R
10-Me 10.68 | 1.692
11 83.86 | 3.620
11-OMe 55.09 | 3.090
12 2.113
30.52 | 1470
13 57.98 | 2.642
14 61.23 -
14-Me 14.81 1431
15 169.27 -
16 N-Me 29.63 | 2.981
17 « 59.08 | 4.471
B 31.04 | 1.693
p-Me 14.80 | 0.315d
y 24.16 | 1.221
0.862
) 9.99 | 0773t
18 CO 168.57 -




11-OMe 155.06 3.083I 2 37.38 1.379 1.265 3 61.04 2.927 13-NH n.d. 13-iBu-1
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19 NH 7.005
50 g 5268 | 4716
B 5894
37.26 | 2488
v 12625 .
5 12912 | 7.069
&7 113087 | 7.335
" 11583 | 6.767
g 118.85 -
6] 151.40 -
9-OH n.d.
21 CO | 17073 :
22 NH 8.636
3 g 5620 | 4.674
g 7185 .
B-OH n.d
” 2441 | 1.035
v 28.45 | 1442
24 CO | 17054 .



14-0H n.d. 14-Me 26.44 1.302 15 174.64 - 16 - - N-Me 28.98 3.190 17 a
59.71 4.750 i) 32.15 1.678 fl-Me 14.15 0.208 Y 23.70 0.814 1.207 6
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Examgﬁie 13: Synthesis of compound {1V}

Compound (1) {80 mg, 0.098 mmol) was dissolved in 5 mi of acetonitriie and the
solution was treated at room temperature with potassium carbonate (27 mg,

5 0.196 mmol} and methy! iodide (70 mg, 0.490 mmol). The mixture was
subsequently stirred for 12 h at 50°C. The solution was filtered and purified by
means of HPLC on a Phenomenex Luna® Axia 5 ym C18 (2) column (dimensions:
100 mm x 30 mm) having an XTerra® Prep MS C18 10 ym pre-column {Waters,
dimensions: 19 x 10 mm). Elution was carried out over the course of 40 min using a

10 gradient of from 5% to 95% acetonitrile in water (with addition of 0.1% ammonium
acetate, pH 4.6, set using acetic acid). The column flow (50 mi/min) was collected in
fractions according to UV. Fractions 4 and 5 contained the desired compound of the
formula (V) and afforded, after lyophilization, 50 mg (yield: 61%, purity > 95%).

15 Example 14: Characterization of the compound of the formula (V)

Cl

Colorless solid, crystals from acetonitrile/water
uV: 235, 288 nm

20 MW =830.85
Empirical formula: C43H57CIoN30g
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Table 3: NMR chemical shifts of the compound of the formula {tV); c =3 mg/miin
dg-DMSO at 300 K.

Position 5 (°C) 5 ('H)
1 126,86 | 7.267
2 (2C) {12772 733
3 (20) 12588 |  7.568
) 139.87 -
5 78.78 5903
5 41.81 2.660
6-Me 0503 0.969
7 138.23 |  6.192
8 124.60 |  6.385
g 12878 | 6.124
10 13327 -
10-Meo 1065 | 1.700
11 83.88 3.624
{1-OMe 55.08 3.103
12 2.130
30.46 1.470
13 57.04 2637
14 61.26 -
14-Me 14.82 1437
15 169.23 -
16 N-Me 29.55 2.084
17 a 59.04 4471
g " 30.87 1715
A-Me 14.20 0.284
v 1.216
24.10 0.884
5 9.95 0.775
18 co 168.53 -

18 NH 8.103




n.d. bf% WO 2009/ 00359528PCT/ EP2008/ 004971 21 CO 170.72 - 22NH 8. 451’
23a59.99 4.598 ,871.16 /3-0H 5.120 25.13 1.092 y28.09 1.191 24 CO170.72

516, 00 YA PR RARSor il a: 0481- 163632N400 Tabl e 5 FRNFCEbeIB/0BkeBh (s of
t he conpound of the formula (M); ¢ =3 ng/m in d6-DMSO at 300 K. Position
6 (30 5(H 20 @ 52.37 | 4771 |
B 2.889
' 37.19 2.569
¥ 136.23 -
s 1 130.29 7.511
£ 127.33 -
6] 149,79 -
¢-OMe | 60.20 3.742
21 CO 170.18 -
22 NH 8620
22 o 5513 4.501
B 71.80 -
£-OH 5.161
v 24.38 1.047
v’ 28.12 1.153
24 CO '179.55! -

Example 15: Synthesis of the compounds (V) and (V)

Compound (i) (30 mg, 0.037 mmol) was dissolved in 10 mi of 1,2-dichloroethans
5  and the solution was treated at room temperature with isobutylamine (500 ul,
5.03 mmol). The mixture was stirred for 48 h at 70°C, subsequently filtered and
purified by means of HPLC on a Phenomenex Luna® Axia 5 #m C18 (2) column
{dimensions: 100 mm x 30 mm) having an XTerra® Prep MS C18 10 um pre-
column (Waters, dimensions: 19 x 10 mm). Elution was carried out over the course
10 of 40 min using a gradient of from 5% to 95% acetonitrile in water {with addition of
0.1% ammonium acetate, pH 4.6 set using acetic acid). The column flow
{50 mi/min} was collected in fractions according to UV. Fraction 70 contained the
two compounds of the formutae (V) and (V1) and afforded, afier lyophiiization, 3 mg
of the two compounds in a ratio of 55:45. '
15



1 127.00 7.267 2(2C) 127.72 7.330 3(20) 125.89 7.564 4 139.88 - 78.791
5. 900 6 41.822.660 6 9.53 0.968 7 138.25 6.186 8 124.61 6. 383

9128. 828,123 00/003505 26 PCT/EP2008/00497 1

Example 16: Characterization of the compound of the formula (V)

> A~ o |
8 7 g
O 49 }f-\j“/\
24\ o
23 _ OH
HO NH \N i5 O
21 H 4g
0 N
20 |
Cl i X O
HO
Ci

MW = 889.97
5 Empirical formula: C4gHasCloN40g

Table 4: NMR chemical shifts of the compound of the formula (V); c=3 mg/miin
dg-DMSO at 300 K.

Position | §(“C) | & ("H)
1 | 12694 | 7.244
2 (2C) | 127.86 | 7.340
3 (2C) | 12582 | 7.507
4 139.29 ;

5 78.48 | 5768
6 4163 | 2,679
6-Me 12.06 | 0.880
7 134.90 | 5.776
8 126.58 | 6.483
9 124.04 | 5.901
10 137.71 -

10-Me 13.72 | 1.690
11 8217  3.679




1013328- 10- Me10.67 1.700 1183.89 3.626 11-0Owe54.09 3.097 12 30.47 2.125
1.4631 13 57.95 2.631 14 61.27 - 14-Me 14.83 , 1436 15169. 25- 16- - 16

. 11. 701
N- Me29. .'\3/90220%5 0013759359' 06 4.467 fl 302789

PCT/EP2008/004871
11-OMe | 55.06 | 3.083
12 1.379
37.38 | 1.265
13 61.04 | 2.927
13-NH n.d.
13-BUu-1 2.435
58.81 | 2.460
135Bu2 | 28.98 | 1624
13-Bu-3 | 20.66 | 0.903
13-BU-3 | 20.66 | 0.896
14 61.28 -
14-OH n.d.
14-Me 26.44 | 1.302
15 174.64 -
16 - -
16 N-Me | 28.08 | 3.160
17 a 59.71 | 4.750
B 3215 | 1678
B-Me: 14.15 | 0.208
v 0.814
2370 | 1.207
K 10.17 | 0.724
18 CO | 166.46 .
19 NH §.242
20 o 5274 | 4.927
F; 2.646
37.96 | 2.843
122.4 -
129,59 | 7.358
e | 121.57 -
o 147.54 -
0-OH| n.d. br.




fl-Me 14.26 0.274 Y 24.13 '0.864 1.217 a9.970. 7731 1800168.55-1 19 NH 1

8.104 20a52.37 4.758 ,9 37.10 2.555 2.887 y136.04 -

148. 96 WO%@%R)%%/589359530PC—” EPZOO%/SO(MQ?]'

21 CO | 170.72 .
22 NH 8.457
23 @ | 59.99 | 4.508
B 71.16 -
B-OH 5.120
v 2513 | 1.092

v | 2809 | 1.191

24 CO ; 170.72 R

6130. 32 7.506 al27.34 -
PCT/EP2008/00407 1

Example 17. Characterization of the compound of the formula (Vi)

MW = 916.00

5  Empirical formula: C4gHgaCloN4Og

Table 5: NMR chemical shifts of the compound of the formuta (V1) c =3 mg/ml in

dg-DMSO at 300 K.

Posiion | 3(°C) | & (H)
1 127.00 | 7.267
2 (2Cy [127.72 | 7.330
3 {2C) 126.88 | 7.564
4 139.88 -

5 78.79 5.800




Cp-172.94 3.952 9-248.79 2. 864 NH
1?662 I Bu-3 20.52 0.872 iBu-3 20.52 0.852 21C0O170.21 1- 22NH 8.612 23a

2914 4pP8%0bbsobdsds

n.d. br.

29
5 4182 | 2860
6-Me 953 | 0968
7 138.25 | 6.186
8 12481 | 6.383
9 128.82 | 6.123
10 133.28 -
10-Me | 10.67 | 1.700
11 83.89 | 3.626
11-OMe | 54.06 | 3.007
12 2125
3047 | 1.463
13 57.95 | 2.631
14 61.27 3
14-Me | 14.83 | 1436
15 169.25 -
16 . -
16 N-Me | 29.36 | 2.679
7 59.06 | 4.467
B 30.80 | 1.701
f-Me | 1426 | 0274
v 0.864
2413 | 1.217
s 997 | 0.773
18 CO | 16855 p
9 NH 8104
20 52.37 | 4.758
B 2555
37.10 | 2.887
v | 136.04 -
§ | 13032 | 7.506
e | 127.34 -
o | 148.98 ;

| Bu-1 57.13 2.379 iBu-2 27.94

PCT/EP2008/004971
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Exampie 18: Determination of the antifungal activity against Candida albicans

A stock solution of 1000 ug/ml of active substance [for example the compound of

the formula (i) or the compound of the formuia (IV)] in methano!l was prepared. The

test strain (Candida albicans FH 2173) was stored at -80°C. The inoculum was

prepared from g fresh, liquid preculture. The preculture was prepared from a bead
of the material stored at -80°C and 3¢ m! of nutrient medium {Sabourad dextrose

broth, Difco) and incubated at 37°C and 180 revolutions per minute for 24 hours.

16

The inoculum is to be adjusted such that after the inoculation of the test container

the necessary number of colony-forming units is achieved. For this, the inoculumn
was adjusted to a value of 107 CFU/mi (CFU: coleny forming units) by means of a
photometer at & wavelength of 580 nm. After the adjustment of the inoculum, the

suspension was diluted with nutrient solution (Mueller Hinton broth, Difco) 1:100.

15

The microtiter plate was inoculated within 15 minutes of preparation of the

inoculum. The exact colony count was determined by means of surface culture.

Using the stock solution of the active substance and the nutrient medium {(Muelier

Hinton broth, Difco), a dilution series was prepared beforehand on the microtiter



32 WC) 20991403595PCVEP2008/ 004971 BLI DAPESTER VESTRAO El Lai USE
1 NTERI EATI ONALE ANERKDOR. | NG DER HOETERLEGUNG VON M KEDOBOANI EMEN FOR DI E

ZWEQCE W/ @WFAHREN DI TERNAT. LES FORI EBL '

Lartlw norgﬁ Sandi - Asenti s Natural Products égﬁgkgﬁeyd[%)d%ﬁeg% knack
Hilichst H 811 65426 Frankfuni Mai n FALI EANODBESTATI OUNG BEI

El t EMBESEL tESY L.Ri:Ral. VI hemm

VA ZUNATT ONAL EC e SRRVERR RRBeRe MBS kR 2b O eRTRR HRARSH BRA

PAI KROCGREAI FlisMulsn wooh that edotmirast vollumenuft4dl ivwad dlsasedTive St 201196 von
de 11T 1 | i W ERLECUSGSSTELLE vs.:Rd/to. NDSTRI NEEER: DS41
18870 1’5%\/\*@5&%@3@;&‘&56 gt g&%&ﬁﬂ“ﬁ“@ﬁ%@%ﬁéﬁ%ﬁﬂ%ﬁwmg SCRE
REZZ| CHHI°DEN &% 0Q)-einaess % istrb giHofiafiumiencidBestiduteifmBsck teet imnt

nvo shI%ni nc, tazonyoi tocho Blicjokong clogrinithn (84/e5edendded: 444 111 .
El NDANG & RIS ARIRAS REBHC REENLS BRI anrli At rafeienen gubtiantessl oonodox

oni on! feeHeRREONd ﬁ@gt_sﬁw@;{e%)ée.%%té’c%% %@éﬁ%%@&&%{ﬁéﬁ" (0. 4441/ 4/ Ent -

ht heri cEnne eneener4 tit. I'V. ERI GANO NDI LI NG Donna"
| i rni cPEToiRRDlEigs ovare neas] wah thevaidisdia mhickeeter suemaveteingiradfaB00 nm

Rint er [ \9g0RIASERIhe o ARIURSLRLER, ﬁjreafdgoavaq%s 2 subsequently calculated

from the values of the dilution series according to a standard process as the

10 conceniration of the active substance which is necessary in arder to inhibit the
growth of the test organism Candida albicans by 50%,



il oval egane) m d seem get hr neneungeee Fustbi ntniquing in cine

" M/tenon-dog gni nSI'S Bub: Tenni
det Antonin onfldinvandl ung), V. |
Hy=DEl ESEDW Rai ESAMLEI REG Vag 1411

VRvitg Dt too ci Agnnangm ( Dan.
RNATI ONALE | SOFFERLEGUNGCSEI V. LE

Si Ei ngt ogs

RCSNEEN END ZELI XULI I | REN GrbH
- 38124 04444480444 dee=

Anseiviftlolioffeast. 7 B DBritunithvonig 4,e...
Verotining derinitrantioniediviR nual nvoRnsteRt tufottonEersoA(D) oder dor
**vyon Rl tonStlitionodsothenFtwts ,7 (d--4 Datum 2006-12-21 Fal |/
|1 egin AS Buchman,' tutifid, ot dica dot 7Aitpitrikt, no. don AR Stntus
door i nvai i ndonalsemsstdkst oi ngungonel | e er wrFt i on Wodc@ ke duks7Er ORI bl @an DSO LEPAI
| oi Ful gn Sratidt05/700.5 33 WO 209/ 003595PCT/ EP20081004971 BUDAPEPTER

i A [

VENTRE OPER DOCE NTERNACOWR?@V@EJ (31
M KROORGAt t al MEN FOR DI E ZWECK Mmr;gg%@ T7ONALES
PORMBLAI T U3nriffy utadun.n =rat G ew Sanatlaventlt Natural Products

Sci ence I ndust/intern H5ochst 1X78T1“®8926 FrasO: nirt/ Min
LEBUI | SFAXI Cl GELSSESCI PENI GUNG =t ea gemal Regal 0.12 you du cc= icestabi emm
I NGE: NO MOWG- ENGEHGRIERL.NG' ' UNI GS=W |

Industsiepark Hochst H 811
55926 PranktortMain

EMPFANGERESTATIGUNG BEI ERETHDITERLEGUNG,
susgestelit prnil Repel 7.1 von der unien aopsorhenen
DITERNATIONALEN HINTERLEGUNGESTELLE

L KENNZEICHMUMG DES MIKRCORCAMISMUS

Ve HINTERLEGER migeicilies Bempsaichen:

Vou der INTERNATIONALEN HRNTERLEGUNGRSTELLE
8T201196

Fagrinile EINGANGE

SN O1RRTO

Il WISSENSCHAFTUCHE BESCHREIBUNG UND/ODER VORGESCHLAGENE TAXONOMISCHE BEIBICHNUNG

Mit G T, bazmich Witk warde

{ ) sine wiksenscbaitliche Beschosibung

[ einever g et jekmian,

efageraichl
(Zatreffandes anlomezen),

L EDI0ANG TN ANFARME

Driete: intomatienie H:nmi:gn rgseielie niment den naler | bezeickuawn Milroomaristns ao, derbed thram 2004+ 12438
binterlepner) cinpegzopen Bt

{Matem dar Emte

V. EDIGANG DES ANTRAGS ALT UMWANDLUNG

tnx Eimerisy
in umc'ﬂ.nmcznnggmﬁﬂ Budapesens Verrag ist am

Doe v mbu d:csu'mm 3
niptsieenng) aed tin Anng :mf‘ i

o
sngepangen (Datam dos Eingangs de Asimgs !:!' mmdix.ng!

singeganpen (Do fer Fiee

V. TERMATIONALE BINTERLEGUNGESTELLE

Rame DEMZDEUTRCHE SAMMIIRNG VON Unterseheifties) dor zor Vertrenmy deri W

MIKROGROANISMER UND ZELLEULTUREN Gmbl brfugten Personder) oder det (S} vcm ihr mn&ch#gtm]indrcuﬂm
Anschrife  Iohoffenstn. 72

TH3812¢ Bravoschwsig V w

a
. . @
Daum:  2006-12-2}

! Fall Ropel 6.6 Buchotsbe d motifR, st dicy dor Trigpunbt, me Goen de Strtus oiner & domalen Hintehop fla erwosbies warde ist,

Forpbian DEME-BPM [uinsipr Beit} 882005



E SESN al CENUNG DES 1APCROORGANI SMUS NftrtcSenoti-As =tee Natural Product;
Sue indusuiesstit Ntsutst HZ" rl 63926 Frankfurt/Ms JOr dcr

| NTERNAGONALEN RI NI ERI EMMGESTELLE t%%ut t Pc El NGANGSNI AMMVEX: | 3SM 18870
=non= | i Ent edesung =sr \Waal tope: 6-12-08 al L LaEWM}t OKEr r EEEscl mNEj Lno
wer a ucuatcu M uscab5sai unus2006-12-08r =Pata- rm 1M tx? Itlitta ( ?
uioiatmltbencal g Bl EANG | NGEN, ailtel OANEN DM | SEENSEAPI GCEMEMGVJO CDEN | S
V. | NIl RNATI ONALE ElI NEERLEGUNGESI aLE Naom DUNI Z- DEt e7SCGE SWtt LI 1 NG VON

M EROCORGAI GSMEN mpmrgl U-KI P. PG EN GrbH Ati schriftl aboffeaun 713 D 30124
Bransehntig Urourdruirit(ea) dud eur Vertarong defSYHRutT&rti ontil et

ant udenweSandl o ban= Pacergﬁn%@m%ﬁggﬁg%ow | nc uniggapes Hon Bedi cosneou
V'4,)e,...-4 Dan= 200642, 21 | er Et alwrmmgr@@’jﬁm ci Wean
tiem zinc= I1iniul tgung oda net Winrltitting vaget onmohwe in =0 ME

due ;twat | neno ertuutte |L =gm-gutsesentr|ci amm

Sanafi-Aventis

Watwa] Produew Science

Industriepark Hochst H 811

. f LERENSF AR EITSRESCHENIGUNG
65926 FranldfurtMain Eusperiell pomil Regel 10.2 vor der um:n 2 o]
INTERNATIONALEN HINTERS 50N ?&EL}"

L BDTERLEGER It XENWIEICENVING DEE MIEROOGRGANISMTS
Nt Senofi-Avents .
* arors! Dragines tei Vot der INTERNATIOMALEN HINTERLEOUNGSSTELES
| TragRes et ogrcific EINANGSNLIMMER: :
roseduige | OO Hechst F 311
T 65925 Frankfurr/hain DEM 18370

Dstum der Himterlepung oder Welnerisitong's
2006-12-08

. LERENSFARIGKETTSRESCHEINKRING

Die: LebensfRhiphei dos water 0 e Mtk : it word
oo e i R OOEEDIRDIS 51 A ZGOD 32—03 REPTRT worden.

(%P ebrasthip
{ ¥ nicht mchr lebensiihig

I, BENTHGUNGEN, UtTIER DENEM DR LEBENSAIGERTSPLUFUNG HURCHUEFINRT WORDEN 1574

V. NTERNATHONALE AINTERXBGUNGSSTELLE

Tame: DEML-DECSTACHE SAMMEITNG VO Utitersthes A o} fior zur Verrensy &
MFEROORGANTSMEN UND ZELLKELTUREN GmeH befupien Person(ze) oder dog (dc:) vuu in.r mnh.h.,m Bﬂflm&hﬁzﬂ
Apgchrif  Inboffenst. 7B
£-38) 24 Brennschweiy V M -
- <. éﬁ
D 2086-12-21

Anirmbe deg Desumns der Ersthim Wegn zine vroouse Makdepiog od W
; ;]:\1;23‘; : [et]::mtm st m S e pung oda vine Wenerietmng vorgeaommen wardsn i, Angabs des Ditume der
£pel 19.2 Buchetale » Ziffor 1 and 1 v chmcni"él Angabe dor £
: Pt b i TS ien Anged Temmen Leensfihigheinprifnng,
AucfElien, wenn die Angpben beantregt werden sind und wenn Gie Ergebnisse dor Priving veipativ wares,

Formbiler DSMZ-BP (olnzige Scite) S22006



be dm d Unget 102 =den= Zama tind Il unmuel nona M n Angam del neat ac

Cenot agni gdwi tti adenti Zonate: A= tel neres N sta= wenn de

Anui ecuat attuotturam rind m d oseutdktra*oial ederl cradceg | ugs= wean.
crtshbSt DSFACEPCO (Utast Sein) 055086 34 WD 20091003595PCDY 19020081004471
BUDAPEST MEATY ON : 1 CE RU ERNAO ONAL RECOGNI TION OP re DEPCSI T OF

- M CROORZANI SR2 FOR TEE PURPCOSES OVATENT PROCEDURE EMERNAI | ONAL FORM LP bin
49 Daeltche am man R i At eueesoebeeeo sod Est hebut eoc Sanci f nA vends

Nat ural Products Science industritindk Flochst 51 811 65926 Frankfurt/ Min
RECEI PT I N ME EASE”¥E AN ORSO NAL DEPOSET Raced pEé&swestt it Rule | A by the

| NTERNATI ONAL DEPOCSI TARY AUTHGRLFY. 4 Gag.)+.a0 at the Eg@g@aﬁf this page |I.
TIENTIFICAIION OF TI' M M CRODRGARFSH] At ot oc 7CTSt a ;gxﬁm%%by t he
DUCS: TOE: ST 201196 Acet hon rmusbor aim by the o Af DERGSE. adamRrry:
Sanofi-Aventis '
Natural Prodoems Seience
Indusirispark Hochst H §11 gﬁgﬁﬁgﬁ ﬁf?ff ?Efy ’;ﬁ ORIGINAL DEPOSIT
£3826 Frank fiarMain INTERNATIONAL DEPOSITARY AUTHORITY

idemtifiad ot the bottem of this page

L IENTFICATION OF THE MICRODRGANISH

Tertifiontion nefasence given by the DEPOSITOR: Sccession rarmiber zives by the
8T 201108 INTERNATIONAL DEFORITARY AUTHORITY:

nsM 18870

I BCIERTING DESCRIFTION ANDAR PROPOSED TANONOMIC DESIGNATION

The microorganisar identified wnder T shove was aearpanizd byt

13 e osdeatife desseimtios
() & propessd Bzoncmic desigpnten
{0k with a crose where appdinekiss,

X RECERT AND ACCEPTANCE

bk In ool . " . . " . . .
(D:x: amr T aﬁginﬁmm' Af.u:hnn:y ereepts U rojcronrgnolars fentified undat L shove, whink was reseived Try it on 260612408

V. RELEIFT OF REQUEST FOR CONVERSION

The micioargunists lintificd unter | abave was reoeived by thit Ineentions! Drposiiny Asthority on feate of originad depacic)

“ . . o . s ;
;; :anmc;“m‘; convert i arigined depositi ¢ doposit undes the Buduprst Treaty wes veosived by it on (dats of receipt of roquest

V. INTERNATIONAL DEPOSITARY AUTHORITY

Nami: DEMZ-LEUTSCHE SAMMLUNG VON Sigernarefs) of i e
3 07 person(p) beving R t B
WMIKROCGRGANISMEN TND ZELLXUUTUREN GmbE In=mationet Depasiary A.x;bn?izyirp:f sugiesizd :%ﬁé(sj:

Address:  Inhoffenstr. 1 B
28134 Branoschweip V
-~
L L i

Daer 200612421

} Wors Rule 6.4 (3} applics, such date is the duls on which fie stetus of intornasionst depositary puthority was soquired.
Form DSMZ-BRM (sols g} $81200€



. 2 DZSCIPRUSED TAXONOM C DESI GNATI ON XI nour gasi um i Sc, 551e4dbrmacai ad by)
1)a stiectift decurbadaa Ix) a propos:4 texotleacic &R p:idea cns when

appl i cabk). & RECEI PT AND ACCEPTANCE is Turha;tRguilarotsteirct i Authority
occapts the ecievorpnaiss Neutil Sed dnder L above, which was tetttivitit by
it 9/ 2D06/12.08 N PTOR REQUEST FOR CONVERSION | Mayo am enmalvad by this
buRbati onal De/pod: Art Authority art(doe oforipanal dapoti code enquec en
noted theRittat deportees dameda Rada Ri ¢ BuduacstDcry vats rceNvad by it
onl due at =ti pwosfnenquust V. BATEI OSATI Op( At DERESLIARY:; AUTHORM

Nam DRARI RDEUTSCPI E SAMAO- UM VON 141 KROORGANI SROUN | NDZELTRULTURM CAnbE A
class: I nhoffenclr. 1 a O- 3%%%2@%&%%2@&@@de. ) Eoapd (c) havi us.

tbc puma au ricnastaa | be Intancationad <)Cp(u)'if hard Aut harkry= 8V of au: hat:RA
cfnci aRM V1-' e-hlDate: 2006/ 12-21 C 6.4 (d)appl"eA scab data is
the dact at which the stmac ini diffié§E&"depositary authority was at Tei nad Pam
DSMEXPI 4paRCSS%20&8s 35 WO 2009/ 003595?CT/ MOOS/ 004071 BUDAPESE TREATY ON

TI M | NTERDATI @aLrRECERNI TI ON OF TEM DEPCSI T OP ul | i caoosi conmsi cs FOR THE
PURPOSES OF PAckEhE: RROCEDURE | NTERNATI ONAL FORM sos Slrni xx, yen els

M er ear pni t nemsswked2ddk1k W t nn Ghba e e L oy

INTERNATIONAL DEPOATT WF AUTHORTY
ientified at the bottom of this pege

1 BEPCRITOR I DENTFICATION 8F THE WMCROCRANISM ‘z
. Sannfi-Aveats
Yipme: . wakis ) Aceession pumber given by the
) Renral Progucts Sciencs DITERNATIONAL DEPCSITARY AUTHORITY:
AMISE pgurdenark Rachst B B3
5926 Frank - DEM 18870
Diate of be deposit or the maosdi’s
2006-12-08
L VIAREITY STATEMENT
The vishiliny of Gr mivrostypiem jdmbfed under 3§ abe tested - *
s That dat, the 2id DSOTOOTRRLIEG WES sl 2096-12-08 :
{x) visble
{ F oolmgervishie
TV, CONDITIONS UNIPER WHICE THE VIABILIFY TEST HAS BERN PERFORMED®
V. INTERNATIGNAL DEPOSITARY AUTHOR[TY
Mame DEMZ-DEUTSCHE SAMMLUNG VON Shpnabarels) of ing &
: ] \J § r persorfs) baviog te tn srpresanr thy
MIKROORGANISMEN UnD ZELEEULTUREN GewH ; o memmaetionel Depositry Avtherity a? z?gtﬁmiud :giéi:l{s):
Addross:  Inhioffenstr. 78
D35854 Braurohweiy M -
L bledy
Deee 061221
indicate the dete of brigiced Gepos o, wirre & hew Gposit or 8 Sussfer hes heen, sadle, Tho most nooun selvant deto {duse of e wew deposit or g

. giamfﬂl

o eases Toforred w i Rale 10.2(23 (i) end (i), 2ok i ]
N ki 2T gppli::a;ﬁe bﬁ} {3y £nd (i), wvier 1o e most recent vislisity o8,
- Fill fr if the infurmarion has been requested and i the resait of the 1650 were negative,

Feom: DEMZ-BF /3 (pole pagn) 052006



Sanof 6A remit Natural Products Science |Industiepark Hichst HSIlI 65926
Frankfurt/Main VI ABILITY STATEMENT intimpursuant to Rule 12 by tin

| M PLROJ, AT OSI TARY AVITIORI/V identified Sit tbe bogeys of this
page W%b@%L DEI TEDTCATI ONPOFTEN | | | | OROORIIGTVE RRGE8/004971
1linmiSamati-Aveutis Natural Proclias Science Elitiustiepasic FRIctlit H
811 65925 Frankfurt/lain Attestionitimlyer Onme by tin | NTERNATI ONAL

DEPCSI TARY ATTI TTORDY: DSnft188,0 Dalt of the deposit or the srantligli
200042-05 viittarry STATEMNT Ting viEly of |it mcrottliuntlin idegtBe4
uUo&E ebooewog2006-12-05 On au ait, theta tart Ogatia vas it, Piabk (Y at |
| i nger- Wateabtleinffor . CONDEDONS UNDER M | C?E tri ETEgr HAS REESPERFORMED VAL
DEPGCSI TARY ALl TRORDY NanmeDEMZ- DEUTSaMSAMVELUNG VON MEKROORCLANSMEN END
ZELLKULTUPEN Gatti Adtlicss:aftuffensa 79 041124 ilinettliliweig

Si griat uf.e( 0)A E6mpbirkbfitsd dniiag)| i t pewi ts toposEETthe

2T

R30

wherein
X and Y independently of one another are OH, O-(C4-Cg)-alkyl, NHy or
10 NH~(C41-Cg)-alkyl, or X and Y together form a group -O-,
R1 and R2 independently of one another are Cl or H,
R3 is H, (C1-Cglatkyl, C(=0)-(C4-Cg)-alkyl or (C1-Cglalkylene-NH~(C1-Cg)-alky}
and
R4 is H, {C4-Cg)-alkyl or C(=0}-{C4-Cg)-alkyl,

15 ora physiologically tolerable salt of & compound of the formula (1).

H

2. A compound of the formula (i) as claimed i claim 1, wherein X and Y
together form a group -O-.

20 3. A compound of the formula {1} as ciaimed in one of claims 1 to 2, where R3
and R4 independently of one another are H, (C1-Cg)-alkyl or C{(=0)-(C1-Cg)-alkyl.
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of one ahot a al kyl, NH2 or or X and
Y t oget ﬂie? Qg{%'&féﬁwpe&g nhagfm thq{@é‘ﬁé‘hd@mﬂ& Ed*ﬁyf One anot her are C
or H R Qi k ).-al kyl, C(=0)-(C1-Co)-alkyl or

(G -0C6) - alkylene H- Cl-CG)-aIkyI, and R4 is H (G -0C6)-al kyl or

C(-O? (G -C6)-alkyl, 15or a physiologically tolerable salt of a compound of
whor ei noX arid VESsE REPRAUPR G ST R 30t ot et sduama e  for mi a

wherein X a er forma roup
(1) as ehdRPexteiagueiie &f clains 1 to 3 wherei n X and Y together forma
group -0-, Rl and R2 independently of one another are C or H and R3 and

R4 i ndependently of one another are H, (G -C6)-al kyl or
C( =0) - (531 C@Cahbwbnd bf the. fo%@@@%@%t@édﬁﬁ'@né@%?‘d]rﬁ% kd 4a\§/h§ JAbygd in one

jf & where R1 and are equal npound of the
for Iae‘élfé) Q& Bdrres eAvaldRsl of clains 1 to 4, where Rl |s 10equal to C
and R2 is equal to H 7. A conpound of the forrrula (I') as clainmed in one
of claime 1 to 6, where R3 and R4 are equal to H 158. A conmpound of the
formul a’(1) “Asoepaindedf the fomelafl) ek aiaimet in Fne vhelbindL o 6, where R3

and R4 are equal to H.

15 8. A compound of the formula (1) as claimed in one of claims 1 to 7, where R1,
R2, R3 and R4 are equal io H.

9. The use of a compound of the formula (I} or of & physiologically tolerable sait
thereof as claimed in one of claims 1 to 8 for the preparation of 2 medicament.

20
10.  The use of a compound of the formula (1) or of a physiclogically tolerable salt
thereof as claimed in one of claims 1 to 8 for the preparation of a medicament for
the treatment and/or prophylaxis of fungal disorders.

25 11, A medicament containing at lsast one cormpound of the formula (1) as
claimed in one of claims 1 to 8.

12. A process for the preparation of a compound of the formula {1,



R2, R3 and R4 are equal to H 9. The use of a conpound of the formula (1)
or of a physiologically tolerable salt thereof as clainmed in one of clains
1 to 8 for the preparation of a medicanent. 20 10. The use of a conpound
of the fornula (1) or of a physiolodgi&ally tolerable salt thereof as
claimed in one of clains 1 to 8 for the preparation of a nedicanent for the
treat nent and/or prophylaxis of fungal disorders. 2511. A nedi canent

contai ning at | east one“tenmpound of the formJIa (1) as clained in one of

formula (1), 38 R2 wherei 3 ermlently of one another are OH;
0-(G -06)-al kyl, NH2 or and Y together forma group
-0-, 5R1 and R2 independentlg of one another are C or H R3 is H,
(C1-C6)-al kyl, C(=0)-(C -Cs)- Ikx)O or (Cl-C8)~a& kyl ene-NH (G - C6) - al kyl,
and R4 is H (Cl-C6)-al kyl or ) - (C1- C6) - or a physiol ogically
tolerable salt of a conmpownd gf the fornula 10 whi ch conprises 1.
fermenting the strain §§ Qe of its variants and/or
mut ant s under suit abl ond| ti ons [ [ [
source, until one or nore of the corrpq)unds of the formula (1) accunul ates

the culture nedium and 3.
formula (1) and/or conveRting it into apphysiiologically tolerable salt. 39
or H and R3 and R4 i ndepend y of one another are H, (C -GC6)-al kyl or

C(=0)-(C1-C6)-al kyl. 14.The [

{t),

wherein
X and Y independently of one another are OH, O-(Cq-Cg)-alkyl, NHy oAr
NH-(C1-Cg)-alkyl, or X and Y together form a group -O-,

5 R1 and R2 independently of one another are Cl or H,
R3 is H, (C4-Cg)-alkyi, C(=0}(C+-Cg)-alkyl or (C1-Cg)-alkylene-NH~(C 1-Cg)-alkyl
and
R4 is H, (C1-Cg)-alkyl or C(=0)-(C4-Cg)-alkyl,

or a physiologically tolerable salt of 2 compound of the formula (i},

1

14
which comprises
1. fermenting the strain ST 201196 (DSM 18870) or one of its variants and/or
mutants under sultable conditions in a culture medium which contains a Cl
source, until one or more of the compounds of the formuia () accumulates in
15 the culture medium and
2. isolating a compound of the formula (1) from the culture medium, and
3. o;:xt?onal?y derivatizing the compound of the formula (I} and/or converting it
into a physiologically tolerable salt.

20 13. The process as claimed in claim 12, where in the compound of the formula {1
XandY ’iogether form a group -O-, Rt and R2 independently of one another are C



39

or H, and R3 and R4 independently of one ancther are H, (C4-Cgl-alkyl or
C(=0)-(C1-Cg)-alkyl.

14, The microorganism strain ST 201196 (DSM 18870).



