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WO 2009/003595 1 PCT/EP2008/004971 Macrolactone derivatives The
' tion relates to novel macrolactones, and pro f % I
WO %@Q%Z@ﬁ%ﬁnd use. It has now bgin found that the micrtﬁ)ﬁsﬁg@é 2#:94971
ST 5201196 (DSM 18870) is able to form novel macrocycles which have
a strongly antifl%lql%al activity against the fungus Candida albicans. The

Macrg@%’t& Hervaives

accordingly suitable for the treatment of local and/or
systemic fungal disorders. A large number of antiinfectives are employed
theraﬁ§utlcal for tIpeE tre@tment of 10 |5§§ tious diseases. The c%ﬁ%tlve

The s R CRERR VA SR B AR BARHACRS ARGSPAREES Sha er
prepanstibcaanenis ¢Sk zandoaydreat dangdrtexethinpéndsdaeitor tiudtin ST

I i anisms"”, which carry resistances not only against single,

201 1 S AR T L B RN E SR, T S
antifwaysaivtviigrganissttivhichdiave bediome tesistan Tieeatcanticniekives

optainabl commercially. Infectious diseases which are caused b
acco A AR T T PSR T RGAE f MR TG dlenfes

great need for novel agents which can be employed against resistant

microorganisms,.Although many thousa of anti- infectives have been
Ao SN H A U oL ETE oo RE PRSI hfe fpent of
infectévoplayssbassnEticamesdtiva@damigresehbingesticnreaiaiasmnténg increasingly
resisg%%rg{é? %dn%ggga%'énr} slabgg’d ,Oarg)d\% gé%th!_érlw\lggr Evg% i(r)n;%n 2%562 tg)"multi~
resistant microorganisms”, which carry resistances not only against single, but
simultaneously against several, anti-infective groups. There are even causative
organisms which have become resistant to all anti-infectives obtainable
commercially. Infectious diseases which are caused by microorganisms of this type
are no longer treatable. There is therefore a great need for novel agents which can
be employed against resistant microorganisms. Although many thousands of anti-
infectives have been described in the literature, most are too toxic in order to be

able to be employed as medicaments.

The present invention relates to a compound of the formula (1),

Q\KJ\/\/)\(O\
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R30
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(1)

wherein



10

15

20

25

30

WO 2009/003595 2 PCT/EP2008/004971 X and Y independently of one
another are OH, 0-(CI-C6)-alkyl, NH2 or NH-(C1-Cg)- alké) or XandY

WO Zt%%fﬂ@r?’% a group -0-, Rl and R2 independently of on Ghdaier e/ 094971
or H, R3is H, (C1-Cg)- aIkyI C(=0)-(C1-Cg)- aIkyI or

X ano(cr’]r@@%@%%ﬂ@@ﬁé%a r&%ﬁrgg%é?cél ynt%lera %HK& co r})sound of
NH-~(@eGainadisl (19r Prefedabioaathanientioa mtmee@ra compound of the
R1 argﬂnr d 'f'i‘ré @’H&éﬁsﬂ{&adage anhag ﬁ%eéf%mﬁ group -0-, consequently X

In the corre Ing preferr compound, together with the C

R3 is adoftsit6ahatkyih&)(eb{onded)-wkyl an(Eppiide-adirpian eMare(prefemiicyl,
and the invention relates to a compound of the formula (I), wherein R1 15 and
R2 are Cl. More preferably, the invention relates to a compound of the

R4 is forfula €y, veHetein @(F@-é@t;lﬁ@ﬁjﬁllkahd R2 is equal to H. 20 R3 and R4

ora D%{f gj)%(@[i%@%gg%&gﬁ %i§ To% %%% era%)‘ﬁ?(i’)ﬂtth Q%%%ﬂ%%w;?e equal to

H. Particularly preferably, the invention relates to a compound of the

Prefepgggglﬁré n 'E\%%ﬂéa&lgg % g)ggfﬂﬁ%ﬁﬁn g'fgg é”éi{ fr\'r?nR?em XandY

one another are hdependenty
togethﬁioiwrara)meuar@-t go1sap)eatyatkghor \Cr Gle(Caesparticing preferred

r Q Y
S S SRR R A T e e N
groupoene another are H, (C1-Cg)-alkyl or C(=0)-(C1-C3)-alkyl, 30 furthermore
a compound of the formula (1), wherein X and Y together form a group
-0-, R1 is equal to Cl, R2 is equal to H, and R3 and R4 independently of
More giefeiabiietharinveianCepiakyicon Ceap(@u-chihalkgrnwe (1), wherein R1
and 29994083595 3 PCT/EP2008/004971

More preferably, the invention relates to a compound of the formula (I), wherein R1
is equal to Cland R2 is equal to H.

R3 and R4 are preferably independently of one another H, (C41-Cg)-alkyl or
C(=0)-(C1-Cg)-alkyl, particularly preferably both R3 and R4 are equal to H.
Particularly preferably, the invention relates to a compound of the formula (1),
wherein X and Y together form a group -O-, R1 and R2 independently of one
another are Clor H, and R3 and R4 independently of one another are H, (C4-Cg)-
alkyl or C(=0}-(C1-Cg)-alkyl,

furthermore a compound of the formula (i), wherein X and Y together form a group
-O-, R1 and R2 are equal to Cl and R3 and R4 independently of one another are H,
(C1-Cg)-alkyl or C(=0)-(C4-Cg)-alkyl,

furthermore a compound of the formula (1), wherein X and Y together form a group
-0-, R1is equal to Cl, R2 is equal to H, and R3 and R4 independently of one
another are H, (C1-Cg)-alkyl or C(=0)-(C 4-Cg)-alkyl,



furthermore a compound of the formula (1), wherein X and Y together form
a group -0-, R3 and R4 are equal to H, and 5 wherein R1 and R2
WO %Hﬁgﬂgﬁﬁﬁﬁﬁly of one another are eoqual to Cl or H, prefera%%ﬁﬁ%?@ﬁ%%mgm
and R2 are equal to Cl (also designated as the compound of the formula
(1) below), OO0 HONHNO HON CI0 I HO CI (ll), 10 or wherein
more preferably R1 is equal to Cl and R2 is equal to H (also designated
furthegsere copopaR@idnef o déhe demal@l () hetbanewo 2009/003595 4

X an(f@'{é &%QQ%QQ,A' %%%Qé% HONHNO HON CIO HO H (lll), or

wherein more prefe and R2 are equal to H. 5 (C1-C6)-Alkyl is a
R3 artritgrareredn@rtbrinemsd alkyl group having 1 to 6 carbon atoms, for

wherEYPRPIE YA SERERPY SREABHR BHOARER ol U, -

pentyl or n-
preferably wherein R1 and R2 are equal to Cl {also designated as the compound of

the formula (1) below),

HO

C (),

or wherein more preferably R1 is equal to Cl and R2 is equal to H (also designated
as the compound of the formula (111} below),
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Chiral centers in the compounds of the formula (I) can be present, if not

stated 10 otherwise, in the R or in the S configuration. The invention
WO 2808€088fvto the optically pure cﬂimpounds and stereoisdrméFMPRORR04971

like enantiomer mixtures and diastereomer mixtures. Physiologically

tolerable salts of compounds of the formula (1) are understood as 15

meaning both gh€ir grganic and inorganic salts, as are described in .
aceutigal Sciences (17th edition, page 1418 (1985)).

eal and-cherticalstability-and the solubility,
sodium, potassium, calcium and ammonium salts, inter alia, are preferred
[furic acid, phosphoric acid
or of carboxylic acids or s acids, such as ©for example, acetic
acid, citric acid, benzoic agid, maleic acid, fume
p-toluenesulfonic acidh, | alia, are preferred 2,
2009/003595 5HET/EP2008/B4971 Thepgésent invention furthermore
relates to all obvious chemical equivglents of the compounds of the
S NEqui nt this type are

ted tathe co
under mild conditions. 5 gquivalents mentioned also include, for
example, salts, reductig oducts, oxidation products, esters, ethers,
acetals or amides idfihe cofhpounds of the formula (I) and equivalents
which the person skilled in;the art can prepare using standard methods.
10 The invention furthermore relates to a process for the('Hr)eparation of a
compound of the formula (1), 1-5~01-1 OX 0Y RAONHNO HN

or wherein more preferably R1 and R2 are equal to H.

(C1-Cg)-Alkyl is a straight-chain or branched aikyl group having 1 to 6 carbon
atoms, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyt, tert-butyl, n-
pentyl or n-hexyl.

Chiral centers in the compounds of the formula (I) can be present, if not stated
otherwise, in the R or in the S configuration. The invention relates both fo the
optically pure compounds and stereocisomer mixtures like enantiomer mixtures and

diastereomer mixtures.

Physiologically tolerable salts of compounds of the formula (1) are understood as
meaning 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, calcium and
ammonium salts, inter alia, are preferred for acidic groups; salts of hydrochloric
acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids, such as,
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.
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R1 O R3O0 R2 (I) wherein X and Y independently of one another are OH,
O- Cl-C%)-aIkyI, NI-12 or 15 NH-(C1-C6)-alkyl, or X and Y together form
WO %pé%QB?’ 9,5RI and R2 independen@y of one another are @%ﬁﬁ?ﬁ@%ﬂ@‘ig”
(C1-C6)-alkyl, C(=0)-(C1-C6)-alkyl or (C1-C6)-alkylene-NH-(C1-C6)-alkyl,
i C1-CB6)- r C(=0)-(C1-C6)-alkyl, 20 or.of .
The AR B G I ST et i et or e
comrA0eo 08595 BIFTIHE P 2008049 Td thehichatimpriEes atentseotitigstingpe are
c:omp%tm‘{gsan-ll_ %%ﬁ.éﬁ%“é@%%%?@SEFd%éﬁ%M%QﬁﬂﬁﬁsaH (/%r (e arr]ﬁ% action or
under suitable conditions’in a culture medium which contains a CI' source,
are cantieded &7 therecof e nosnpocordsngf théhtoinvdatipnacederutaté somditions.
‘ It isolatin mpound of the formula (1) from the
The o B e e e S R e S R o0t
oxidatoympladl)cisdéstarsnednting idatais physitegicalyaaterabtaisdk. dftHde
I edium is a.nutrient solution or a,selid medium containing at least
form g S A S L e PSR LT s T e
standardouetieodsed can be, for example, NaCl or CaC12. In this case, the
strain ST 201196 (DSM 18870) preferably produces compounds of the
formula (1), in which 15 both radicals R1 and R2 are equal to Cl or in
The ingoid iRigheanto CrelateR Disqmoakds idr Breferapfrathenioientiompound of
the fJ%%SQ a process for the preparation of a compour_wd of the formula (1),
where and R2 are equal to Cl. Furthermore, the invention preferably
relates to a procesgs.for the preparation of a compound of the formula (1),
where R1 is eq , R2 is equal to CI; 20

R40 NH ™~ O

ZT

QO

R3O0

R2 0

wherein

X and Y independently of one another are OH, O-(C1-Cg)-alkyl, NH2 or
NH-(C1-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-Cg)-alkyl, C(=0)-(C1-Cg)-alkyl or (C1-Cg)-alkylene-NH-(C4-Cg)-alky!,
and

R4 is H, (C4-Cg)-alkyl or C{(=0)-(C1-Cg)-alkyl,

or of a physiologically tolerable salt of a compound of the formula (1),
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Preferably, the invention relates to a process for the preparation of a
f the formula (I), wherein X and Y form a group.z0-
WO #ﬁﬁ%ge@#\%g% 3 and R4 are as des%ribed above or prefer?gﬁ)o ﬁﬁlgz%g%/ 004971
Particularly preferably, the invention relates to a process for the
whictPERaRieR of a compound of the formula (11). More particularly
preferably, the invention relates to a process for the preparation of a
AT HEHBr IR 1 (RRLATBRL Gher PReIRIoN pafRLiaApd/or

riieiRtaklkdeladandnia prpeRssonie RIBRY AHOM OhAVRRIARIHL AL the|
formula (1), where R1, R2, R3 and R4 are equal to H. 30 The process

SQEEeRd GO AR RPRfoATdRR BETERMIBFSPIoNR FRTEMNHRION BRcHEUlates in

ihabanalay seale tmilliter to liter scale) and for the industrial scale (cubic
meter scale). WO 2009/003595 7 PCT/EP2008/004971 Suitable carbon

2. isQiafrssasiome aeinaeitiip fosreubadmiran dhamdiyerared bRt audar
3. oPFORels e?élﬁbb%%i95}&9@%0‘%985!%W%%Qﬂ@?ﬂ@b@%m@ﬁmg it into a

carbohydrate- containing natural products, such as, for example, malt
PExgiiosiclnsoExaRie sl uitable nitrogen-containing nutrients are:
amino acids; peptides and proteins and their degradation products, for
example Probion F (Applied Microbiology and Biotechnology 1984, 19(1),
The cudtipes readiin jseplanEont-spteHan peatsolidanediyenspaiaming ajilqant one

carbsHHFR8GEnObSRNRIRIAheDs18ReAY, PRARarRO¥ARaNS or of the

cotton plant; distillation residues from alcohol production; meat meals; 10
yeast extracts; ammonium salts; nitrates. Preferably, the nitrogen source

The (5 998rek Rt MSticRIarisYNthelisalyeRINeHhREPYEESthe strain ST

Inorganic salts are, for example, chlorides, carboinates, sulfates or

20118R4RPMA S5 ) o tafeIpris RIHHCaNERRPBHAAS RGNS, Toomulmd) dapalich
both ARICERNAANERERD 8FE SIRMBERITRER iIPWIRXATRPIS LRRAARH and R2 is equal

. manganese. 15 Suitable conditions for the formation of the substances
to H. fueraaiidindMoBHaselpteadaqprrsenss s6 iRRMSARF MO8 stances

compRAAIAIREHO IBINENTIADN BFE TR BNPRICE RSB 81 B9 SFTReR MBI the
contains either 0.05 to 5%,
invention preferably relates to a process for the preparation of a compound of the

formula (1), where R1 is equal to H, R2 is equal to Cl.

Preferably, the invention relates to a process for the preparation of a compound of
the formula (1), wherein X and Y form a group -O-, and furthermore R3 and R4 are

as described above or preferably H.

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 (lIl). Furthermore, the
invention particularly preferably relates to a process for the preparation of a
compound of the formula {I), where R1, R2, R3 and R4 are equal to H.

The process according to the invention can be employed for fermentation on the
laboratory scale (milliliter to liter scale) and for the industrial scale (cubic meter

scale).
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preferably 0.1 to 2.5%, of Probion F; 0.02 to 1.0%, preferably 0.05 to
0.5%, of 20 CaC12 x 2 H20; 0.02 to 1.5%, preferably 0.05 to 0.7%, of
WO gH0SEPIEPRI20, and 0.00001 % td 0.001 % of cyanocobBlardf £453/8p497 1
the adsorber resin XAD-1 6, 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 CaC12; 0.02 to 1.5%, preferably 0.05 to 0.7%,
Suitabf /s onnepHeEs, ridre Jeroeatatict Goe &6 sihuiatecubizmitra2ss e

sugagoﬁedﬂcﬂ AR .@5@%‘%?@%?&%?%%8&&%9 wwmfm& %w&%%e,%itﬁg@ rate-

ution. The culturi & microorganism 15 carried out aerobica
contadning eaml@,rWMbmg@eaarﬁom@angaaﬁ stifiiag ior srealed refiisict.
SuitaMidSim6 E‘?{%E?F\%'ngomtr?é%@%‘?&!@nﬂRB%‘&H% -‘é\é'%‘ﬂ&%%”érr?@%?g?é?nosf and
air or oxygen. It can b€ carried out in a temperature range from

their dpgresiatiariprogduotssior prefmplsPavhipprox(fwndsdddimodRdgy and

: iGul t . 4 .
Bioteb A ol o2 e S e B g
yeasba@am@m;mogmweass CTERIIO3D0497 WihestditieasH\eydeans
or of B '%%t%no’ ;E?ail@ %ﬁ{a‘ﬁ%q}easl?%ﬁ%é?r%%ﬁcgf?gfﬁi @\é%'[r%q%%é%%eab;

cu turlng IS carrie N a number o stages, l.e. rrs ne orm
yeasheadidtiseaispmpareddis idrdasutieeiermdliuthewlificigentisenrce is one or

i : . mthe mai ) :
T oS A P R P S B o
exanfpleexiopide pyoadruatiesy thefstesmirpinesfoiatesiofdhetativi catitats or
IkalfU R AISS (R NUHH i g, A0, gro

Al e A R T e et s or
exaniig/siohalttmgdoodiegaeste obtained, for example, by allowing the strain

to grow for approximately 3 to 15 days, preferably 7 to 10 days, on a solid

_or liquid nutrient 10 medium, for example yeast agar. The isolation or

Suitapigifeatdicostier Sk danivofahthpaubiEgnNcesraaterdingie theeitivemion
are SSHOIRAANTRECRIAINALLR, 190K Sipliarte 48 dng it oRsiRe Al AR 4R

chemical, physical and biological properties of the n&tural substances.
prefergbl\Crieseessiied fttwsimptieroontshtceiaiosthidhespdiite 5%,
prefeggfi'l\’/aé'.\ﬁefb'ﬁ.% ,Cbl%tﬁ%bmﬁqﬂ,’ 585 % t?.%%?B’HQ@EW%F'gg t%t‘”ilﬂg% of
CaClo x 2 HoO; 0.02 to 1.5%, preferably 0.05 to 0.7%, of MgSO4 x 7 H50, and
0.00001% to 0.001% of cyanocobalamin, 1-5% of the adsorber resin XAD-18, or
0.05 to 5%, preferably 0.1 to 2.5%, of catmeal; 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 to 0.7%, of MgS0O4 x 7 H20, and 0.00001% to 0.001% of cyanocobalamin.
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
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 particuiar at 27 to 30°C. The pH range should be between 4 and 10,

preferably between 6.5 and 9. The microorganism is in general cultured under these
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For isolation, the culture broth is centrifuged and/or filtered off through a
suction_filter. The mycelium is lyophilized with the XAD, subse uentl
bstances are extractefl from the Iyophlllzate %f @4971
solvent, for example methanol or 2-propanol. The organic solvent phase
[ ral ac t ] optionally
cond P L S e TR e S TR on of one
Advaptagemislympotintgdscaied cwthe mnaenioer isf28agesiedeolitdyone or more

precﬁﬁffé@# ﬁ%ﬁ@é Sé"ﬁ%%% ﬁl%‘ e W%B&‘?u%a%éaéﬂﬁ& ﬁ%p\pﬁo&ﬂ bnto the

VeS, OI’] Sllica ge mina, on ioh exchangers oron a SOI’

actualgsing urtion m@wwmbanmamuw;ﬁotmammetmmmmm@gmmy 10 to
1: 106%?@% Pét@n éiﬁé&a? £ 3)@1% ﬁﬁgc-&%%r%g t%@% Pg 8fform

he compoun s accor tbt einve t|oh | carrie using fere
of vengwﬂs:@dimuommmgdmd)@areﬁmaaq%eus sridtng amic atbtthgst to grow
r [ er ning all
for o R B S o S A e o
fru ftlr@bum&ﬁleamtaa obtmeatfafmreaamtdelw/aHxi\smigethecsrtmhemuregmAyfah
s.soluti 20 9/003595 9 PCT/E OO /00
appr g R B S Tl R B g e
medigambasxantickteeaticagarThe separation of the compounds accordlng to
the invention on the basis of their 5 differing polarity is carried out with the
aid of reversed phase chromatography, for example on MCI(r) (adsorber
The issdatiovicsubisificdtipacf tredsubstieckaDI{thErosOHAAS o treandthes

S -3 . P-
med T e o] A TR R A e B e
chemmbméwabhydfb@mmleropmlea géthalunaineehaditsiatizes :LBFrlh’é was
1 [

Bt Ao RN T ]
mediusiray butfeeod vidiaosdeldifiedagrieous solutions 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.
For isolation, the culture broth is centrifuged and/or filtered off through a suction

WO

filter. The mycelium is Iyophilized with the XAD, subsequently the natural
substances are extracted from the lyophilizate using an organic solvent, for example
methanol or 2-propanol. 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 to the invention is
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 soiutions or
mixtures of agueous and organic solutions.

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

concentration of 0 to 100% of solvent or alternatively all buffered aqueous solutions
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Buffered, basic or acidified aqueous solutions are understood as meaning,
for example, water, phosphate buffer, ammonium acetate, ammonium

WO %Q%Q@ ﬁlféte buffer in a concent@atlon of up to 0.5 M, n@}'éﬁﬁ%ﬂé)@&)%?ﬂﬂ

acetic acid, trifluoroacetic 20 acid, ammonia, triethylamine or all

whict 3R ‘8%‘!’ %Yf%"é%:% d3 Qgﬁt?a?ﬁgo@%% Hbﬂ%%’&g%{?g ﬁﬂ#&egéﬁwg‘gs

art, pre era y Inac centra ion of up e case ere
indlcaqdaﬂwsolutlons 0.1% ammonium acetate is particularly preferred.

Chromatography was carried out, for example, using a gradient which

began with 25 100% water and ended with 100% solvent; a linear gradient
The ssfmtet@Brehiteanitpunds praferdivly tptrateveatiemativbly bgsis of their

r
e G B R Pl e R R e
examplepotyini® éixj sutieas o, éidsupliehBidaeh®) 2(rA(Bimraidd oMb actogel
(Tos@@}ﬁ%;‘q gﬂ N R saseher < 9! e AP SR rp-g
or RAPCIT R 209 MOk | ftHeesepadiondoaithe fmmaeka cﬁl)tlwnreﬂrfmmiscﬁ
o Le oisomer mi ture tﬁ)ﬁ Ftreremso ersc be s rated %g?ﬁ)j
MEhd 5%89%8%3 t%’/‘aé‘éBa?rS{‘o% Eg?r%% USRS Btk
5 The derivatization of the OH groups on the 3,5-dichlorotyrosine amino
cid of the compound of the for R3. e al to H] to an

The P 0 A e A LB B i g0 Seorcing
to meSHogtirarywvetinie traiperaoid siillét indhepating effenatiyr msite (YRt etiuzbsic or

to to an ac R4e al to 0] Cl Cbh)-alkyl rried, out
aC'd'ﬂ cﬁal lfo %Oé%nods kr'{on\}\}n L;')reerssce)z qkﬁza I%ng) E\ v%/r%Jce% rga?]!i% or other,
water@hmmi:ﬁ&w::@pﬂmm\/ydéw&ﬁdxmtémtlwmm/deﬁﬂstﬁanemmpﬁetably used as
an Or%%%'.%é W|th an acid chloride in the presence of a base or with an acid

ﬁwe alkylation of the OH group on the 3,5-dichlorotyrosine
amlno ac:ld of the 15 compound of the formula (1) [R3 equal to H] with an

Bt e R SR e O S G Anar TR o
examiae] weitbrapraitkphgrieupufiRt, equaldoium acetate, ammonium formate, citrate
buffer in a concentration of up to 0.5 M, and formic acid, acetic acid, trifluoroacetic
acid, ammonia, triethylamine or all commercially available acids and bases known
to the person skilled in the art, preferably in a concentration of up to 1%. In the case

of buffered aqueous solutions, 0.1% ammonium acetate is particularly preferred.

Chromatography was carried out, for example, using a gradient which began with
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
polymer gels, such as, for example, Biogel-P 2® (Biorad) or Fractogel TSK HW 40®
(Merck, Germany). The sequence of the aforementioned chromatographies is

reversible.
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(C1-C6)-alkyl] is carried out by means of methods known per se to the
e llled in the art (J. March, Advanced Organic Chemistry, John
WO %é%%% s, 4th 20 Edition, 1992}, for example by react%ﬂﬁﬁﬁ%ooaomgﬁ
(C1-Ce6)-alkyl bromide in the presence of a base or in the case of a

If the BEHIATIN SHreactinn, ith et iodide QrMe2a0d. A selective, o

differentiation between the phenolic OH group (R3=H) and the aliphatic
stereQSQPEEH Gap (FR4sePaLteiriadraany aidaeer methods, Kabarxapwiedio

sepa@ﬁdﬁ%?%eé‘ﬂg‘?ﬂ in the art far the introduction of protective groups IT. W.
G P.G [

reene, P. G. M. Wuts, Protective Groups in Organic Synthesis, John
Wiley & Sons, 3rd Edition, 1999). For example, Pettus et al. (J. Am.

The o%ﬁ%%g%ﬂ&n?&%elé?i é%ﬁ%é’@%ﬁ?&%@réﬁ)ﬁ%ﬁ% glﬁﬁgp@%ﬁ‘ the

phenolic OH group in the presence of a tertiary 30 a

compeiatteH thrrfeenusjLalkia Brsrmide ] teanresyheeti{ROGE UM tetone
T B e A i o
the comasoind oHihgrdepaia (hdRfimmur OHIgioupisedrgsolRdyateas of
c<=o§3§:g1é§8%?ﬁ%§<ép§m¥¥%a%ﬂf Qgééﬁglg#&f; ngt'ﬁ B&Q%W&Q@% g@g@%gmh,

d in the art for the s eprotection o lated

Advalre®QigrHiIcRANsINIstE, DT WigkE] Seos AbsEdiipted §R2)efuiaxemple
by reR4iSAYRAT QA GdrEE il b caBResg Qfﬁaﬁé%ffwm b EeV-

c
Greene, P. G. M. Wuts, Protective Groups in Organic Synthesis, John
anhydqtifey & Sons, 3rd Edition, 1999). For 5 example, Jones et al. (J. Org.
Chem. 2001, 66, 3688-3695) describe the selective deprotection of a

tert-butylsilyl (TBS)-protected phenol in the presence of a TBS- protected
The alkylatprie mwgfwmﬁgﬁ&miw@m@rmwngm fpkthe

erRey o f r rvati
CO”‘pfz"E;l.IcégsTLfgf;ﬁﬂfi e e R s,
(C1-Go iyl aﬂ%@ S Pi gredras) AryiHorsp BrRNE @p)aksiB e the
compRevedZationpheenaerRasaf thefuiia éh mw@a@m 4oamns

roup -0-to a compournid of the formula (l), in which"X and Y
(C1-GradaleLierfgBre sl dnomeRE O DRe bAUSIKOBRAIR, K- She person
skille®If-thel £rib)a2Midrds CAEBH A YRR ARty R AP PeLRe th

the person skilled in the art (J. March, Advanced

Edition, 1992), for example by reaction with a {C1-Cg)-alkyl bromide in the
presence of a base or in the case of a methylation by reaction with methyl iodide or

MeoS04.

A selective differentiation between the phenolic OH group (R3=H) and the aliphatic
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.
Wuts, 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 ofa fertiary
aliphatic alcohol by reaction with (C1-Cg)-alkyl bromide in the presence of KoCOg
in acetone or by reaction with (C4-Cg)-alkyl-OH in the presence of (CF3C0)20 and
CuCly 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
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Organic Chemistry, John Wiley & Sons, 4th Edition, 1992), for example by

reaction of the epoxide group with a (C1-C6)-alcoholate [X e_<tr1ual to OH if
WO @Q%@%@%(Cl C6)-alkyl, or Y e&t]al to OH if X equal to- CT/EP2008/004971
O-(C1-C6)-alkyl], NH3 [X equal to OH if Y equal to NH2, or Y equal to OH

per of o B R O B I e SR E e SR et
[R3 ggopittodRdheamidicotGarismrstkaih@ DRe bive ovinted [BSiteqgual theR4 equal to
) . . i
= R S BRI ALY, &8, SRR £ 8P s,
Proteviise @ WaydeBic3s1hes Brotuwiviles & fang, 3¢ drditigrolthes). For
' kL. ! llowyi -
exan e A0 o S eSSBS e IRt
deprayaNiaresi7a igtiduédeisti(EBRipoiactestpie sl rothopressntd 8820)BS-

o AT SO S s PG
phennlinodp gres pTiStaxdhoay fuftihersteam S Td 202198 ddn thgrefgre(Be -Cg)-

I | 009/003 .
=l o] et Oy M CECr b oo nreerimspnog of C-
[(C1-Blgpr-aibg8iblecoBmiloy (s @lalaBsr and/or variants which synthesize one

or more of the compounds according to the invention. 5 A mutant is a

microorganism in which one or more genes of the genome have been
The ¢eodiiéthliohareabenpenads oféhgdiosmuihich, arewbisioXsiné Yofatme a group

O g A R R K TG BT one
anothaaane Kio@r @erGSe)lphybidal enddnsCro @) extaphpie tautidtion, sycheans
' iol - , iGal. myt f

o mS MG 6 0K QL MITHHE RIS Ao

OrganietGorybisitzoghBRONEEMB Bpos Nt dthjiot, EBAN-forexaguziaibinesaction
. r : A - et

of théPl\é(Entice I—%gﬁ,aéa%ﬁg?Z??@% (?ﬁ-g 4 ﬁé%ltsf%%ﬂj:%{ g)%ngg/pg O{J t%e% C1-

Ce)-atkigkooryanisral faiErbofgasigna ttale(he-Slglglkyl], NH3 [X equal to OH if Y

equal to NHo, or Y equal to OH if X equal to NH»], or HoN-(C4-Cg)-alkyl [X equal fo

OH if Y equal to NH-(C1-Cg)-atkyl, or Y equal to OH if X equal to NH-(C1-Cg)-alkyl].

An isolate of the microorganism strain ST 201196 was deposited at the Deutsche
Sammiung von Mikroorganismen und Zeltkulturen [German Collection of
Microorganisms and Cell Cultures] GmbH (DSMZ}, Mascheroder Weg 1B, 38124
Brunswick, Germany, according to the rules of the Budapest Convention on the
09.11.2003 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
shape. On solid nutrient media, ST 201196 (DSM 18870) forms orange-yellow
fruiting bodies, which contain round myxospores. The taxonomy of the strain ST
201 196 can therefore be described as Myxobacterium sp..
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adapt to their environment and therefore show marked physiological
flexibiliaé In the case of phenotypic adaptation, all cells of the

WO Z0eR{BIFRTem are involved, wherelthe nature of the moditieatioh #9RBI004971

genetically conditioned and is reversible under 20 modified conditions (H.

+Mi ial ' i bj tivii ' :
g ISR St e e SRR 1
mutaatsland/arisatanisiorhayntheshestireanesormofetod tbempoydmds according
to thé’j‘ﬁﬁ%m%to the invention is carried out according to the following 25

scheme: - lyophilization of the fermentation medium; - extraction of the
lyophilizate with an organic solvent - extraction of the compound from the

i . ; ) . BLC T
A T R B T s R S SRR S e akorhe il been
moditipplyoesTE0gE06 (D8M 18826)vdridif@reatpussabid/ donvidrdaabslity of the

: / ; 0l th ' f
oonERNOAIBEREI IS ES BN e il
bouillon dilution method (microdilution) according to a procedure of the

inical rator itut -A7, Vol, 26, NO..2
el BB o S R B e B AR hoans.
for exmnivdedrsadstimeesvhithsswidcolsaviolat ol tayibieibinthe yabwthiotthe
rganis ' ic %, T, f the farmula,
ot A S S b Lo e SRR e e
methospiyssuna o tioa eoihOR ) (v Nrasenyl Sb M itatub-ofitos DeamitinmildN N G ), or
i i ) invienti | of
=S 4 T e () By o e Rl R i e
238-267 Me8dizament in human or veterinary medicine, in particular for the
treatment and/or prophylaxis of fungal disorders. 15 Preferably, the
invention relates to the use of a compound of the formula (1) or of a
A varphiylsioe gibanpiyer abld e anitop argarisrmbhicuidoganismidrays ibmiability to
ada'pt%%lair 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
modified conditions (H. Stolp, Microbial ecology: organismus, habitats, activities.

Cambridge University Press, Cambridge, GB, page 180, 1988).

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

- lyophilization of the fermentation medium;

extraction of the lyophilizate with an organic solvent

extraction of the compound from the culture filtrate using solid phases

¥

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

The described fermentation conditions apply for ST 201196 (DSM 18870) and for

mutants and/or varianis thereof,
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disorders. In addition, the present invention relates to a medicament
ontaini t least one 20 compound of the formula (1), where tl%e
WO me%r the compounds of thé?’formula (1) can be aﬁﬁﬂé erdi8(904971
such in substance or preferably as a mixture with one or more of the

For SRR PORIRAGHRgIRl-RUlAD s MEIEIRS PERIEP SIS T Causative
fo e

compounds according e Invention are st in thie solid state and In

organ?ﬁ%mﬁﬁ@wlmcﬂmtmg@%@ﬁd@w%wmm paegediag dcandrocasre of
the CERP {BHFi0S AncrrRAaR i eusiomany, SAleRICRIRICPaRiops. (B2 is

medicaments according tothe invention can be administered orally or

used.pereriiesallyalow varsaletarninashaidrisdsaite poRSRIN HiipRRTBR ASinable
su bst%ﬂl&@ Which IOHILARSNER] Bﬁ@?@tiﬂﬂi@:{%?fb\z{fﬁﬁ BY ARG LERAPMRSm

powders, tablets, coated tablets, (micro)capsules, suppositories, syrups,
CandistadSinensbigSéiisions, aerosols, drops or injectable solutions in
ampoule form, and preparations with protracted release of active

substance, in whose preparation pharmacologically WO 2009/003595 14

The cpopPEPUSIIDITTIVIR eV Ehides vabiepiéhed sipimbegainst Candida
biceliSIHHRURBIAoBINPL (RARMmAREN el iday i
al 'Cﬁgricants, #ﬁap\)/or adgiiveﬁweaetege)s@g%m in e}/;ﬁﬁé%%i?;@%%wi against
Candigkedlisaegample magnesium carbonate, titanium dioxide, lactose,
mannitol and other sugars, talc, milk protein, gelatine, starch, vitamins,
cellulose 5 and its derivatives, animal or vegetable oils, polyethylene

The i@mi@raﬁtrtb@nv@mg,{msé@, foe exerapiBes st @ner chlbshisieula (1) or of
a phy3¥RSIRLANIRENBIILE Plraholy Sanakehe doReMad UrBlerinary

ministration can be microencapsulated in order to delay release or to

mediciRterid Raslier a1dpGEIpERBHNENE R BY/ ToPRIMIGNISH fonamiutigpaders.
Prefe;%ﬁaggqg@%%ﬁtﬂﬁw@iéf&sﬁ%g insBaskcle spmpin-spiphie RAMDRITH or of a

s or the like. Preferably, the pharmaceutical preparations are
physipiegiarily irerabieismtdesdng tiesdmentoiigracarséarmisieoniaivngsi
disorc&tive 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, capsules and suppositories, this dose can

In adﬁﬁﬁéﬁ%ﬂ%&‘ﬁ?%‘?@hﬁgﬁ B BY S IR RAARMPXNEINY i %48C0ne

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 cne or

more of the customary pharmacologically suitable vehicles or excipients.

The compounds according to the invention are stable in the solid state and in
solutions in the pH range between 2 and 9, 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
liquid galenical preparation forms are, for example, granules, powders, tablets,
coated tablets, (micro)capsules, suppositories, syrups, emulsions, suspensions,
aerosols, drops or injectable solutions in ampoule form, and preparations with

protracted release of active substance, in whose preparation pharmacologically
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the case of injection solutions in ampoule form up to approximately 200

WO %@)%%l?ﬁogj%%r%erably approximately 012 to 100 mg, per day.ggﬁggégsgééomgﬂ

e administered is dependent on the body weight, age, s
condition of the mammal. Under certain circumstances, however, higher

suitaBlel QWRIcIE3it dReRs0R8 AlrM Re pAFBGRIALST MadmiNIERIRNdhe
daily dose can be carried out both by single administration in the form of

swellijgingRitRPitidual ldPUsanis fPXas aRekivepssaeiansse anreHRliEgs

are clBipligrmdTuBistiateR AhsubehddresHiesea A GatainiBialaleidiige, lactose,
medicaments according to the invention are prepared by}?ﬁétlonally mixing
d

manijiol a5d98he 0T a8 o tRfo RUS RAisd voRRlakn L) R EdTdHig g cellulose
and (tB\ESHIgIVEE) BRRRI &W@&%Bfé'ﬁl&%&%@%ﬁyléﬁ@i?k S48 @XfIRiBISNts, such
onfto

and bringing into a suitable administrati rm. The following examples

as, fofiBABRTe ¢ R/ il WalRSr Blehrlfe aleRY ARdikabdy dritalericp!s.
2009/003595 15 PCT/EP2008/004971 invention, without restricting the

_ breadth of the invention in any way. Percentages relate to the weight.
OptiopplingheeRsh R iebseligdimdVelrbian ga0 eI A ERted in order

to deRFYVEWRER B BRRMEIBVe? BXamRieperRiaragenhs eldiRfdleS
18870) at -135C An agar plate (1 % fresh baker's yeast; 1 % CaCl2 x

coatippey; HRTEAYinE e S eHisn AR StRO68dBRAE sk BalaMKiiab By AlyEreTS,

waxeRbtRE WS inoculated with the 10 strain ST 201196 (DSM 18870) and
incubated for about 7-10 days at 30C. The cells of this surface culture
were scraped from the agar surface using a sterile spatula, suspended in

PrefdrBBIOf (raspieaermeslisen(bréfansiions ARiT6RpEL anas Mm% iEredin d
H 7?0) in cryotubes and s:?orepd%at -135C. 1§ E?(a;nplenz: Storage OIESTm ose

units gﬂﬁ?@% oM NBSPH2INS1 9B @AM BaR e IR fedhBArsesSfare argpore

compedftiselthi2 @afdl E%bﬁﬁﬁ@e%@%_ﬁﬂ\ﬂé’s%@@@_ﬂﬁﬁ(% &¥ARBGADAIAMHYIN the
1.8% agar; pH 7.2) was inoculated with the strain ST 201196 (DSM

case phERY AP TENBRBCRARNBRIEI1 63Rs)das 80¢ sypgositories, 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.

The d'aily 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 individual dose unit or
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 (I) according to the invention with one or
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 illustration of the
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20 cells of this surface culture were scraped from the agar surface using a
steril ula, suspended in 1 ml of Casitone medium (1%
WO ?éié@ﬁg%éco); 0.15% MgS04 x 71—‘7‘20; pH 7.0) in cryotuBgsTA%B%Q&%@Mgm
at -196C. Example 3: Preparation of a preculture of ST 201196 (DSM
: BR70)4 q i % fresh
'nvenégﬁé%ﬂﬁ{gg Oﬁ(’r %gi%ggﬁza@%%%@@sﬁ ‘c;&mal\rné); '0.00005%
cyanocobalamin; 1.8% agar; pH 7.2) in a sterile 300 ml Erlenmeyer flask
e R R TR RS T P e
volungaisié e B greatiiciiadravsubsefuErEy. used for the preparation of the
main cultures. WO 2009/003595 16 PCT/EP2008/004971 Example 4:
Preparation of a liquid main culture ST 201196 (DSM 18870) using
Examyatediim $tarsagind 00201 E9Rhheled B8R Lohtabig 100 ml of the
following nutrient solution 5 (1 % Probion F; 0.1 % CaCl2 x 2 H20; 0.2%
MgS0O4 x 7 H20; 0.00005% cyanocobalamin; 2% of the adsorber resin
An agesplag pisisivasktscuyseetwith Camip(x04) P abidditurt=Res
Nelgl-¥is t 00 f :
0 S e YRS T8 okl 8 doBoRA D o the
straincpdndedbfathinM . 888 HyaangHneiaiad facuhmet ohthdsket 3070 18
[ ' cardi
cells H?r{h%ﬁ%@e&ﬂﬁ@&%@%F?eé%&lMﬂt%@i%%%gaPé%@é 6@ d @%‘ﬂe

the Invention was reached aft ours. A 144-1 our-o

spatubapprereneaitlire 1(mbolikas tone) BrEdie B fuasdrnediifion)a8. 15%
MgsAFSErRERONGRaTBNR Bouilieed i dBrfaacyiaian el 10 o 200 |
fe térs.

men 5 Example 5: Preparation of a liquid main culture ST 201196
(DSM 18870) using Medium 2 A sterile 300 ml Erlenmeyer flask

ExanfBtaining: 4,00 o oktho dalioping aufrienzglutionggl @6 oatmeal; 0.5%
glycerol; 0.1 % CaCl2 x 2 H20; 0.2% MgS0O4 x 7 H20; 20 0.00005%

cyanocobalamin; 2% of the adsorber resin XAD-16, pH 9.0) was
An aé'érﬁ(’)‘\givi’r%%({ﬁf’; Wit BLEERRO) QL &-Pec e (Se8 BXRMR IR AT apiire
(20 mM); 0.00005% cyanocobalamin; 1.8% agar; pH 7.2) was inoculated with the
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 sterile

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

- MgSOy x 7H»>0; pH 7.0} in cryotubes and stored at -196°C.

Example 3. Preparation of a preculture of ST 2011986 (DSM 18870) in an
Erlenmeyer flask

100 ml of nutrient solution (1% fresh baker's yeast; 1% CaClp x 2 HoO; 0.477%
HEPES (20 mM); 0.00005% cyanocobalamin; 1.8% agar; pH 7.2) in a sterile 300 mi
Erlenmeyer flask were inocuiated with the strain ST 201196 (DSM 18870) and
incubated for 7 days at 30°C and 180 rpm on a rotary shaker. 10 mi (10%) in each
case of this precuiture were subsequently used for the preparation of the main

cultures.
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fresh agar plate (1 % fresh baker's yeast; 1% CaC12 x 2 H20; 0.477%
HEPE%éH%O mM); 0.00005% cyanocgbalamin; 1.8% agar;

H 7.23 and
WO Z00HAP3R a shaker at 180 rpm 3fd 30C. The maximur%%%%ug@%/&p‘ig”

the substances according 25 to the invention was reached after 144 to

o A R T B PO

Mediimpcllation of 10 to 200 | fermenters. 30 Example 6: Preparation of the
substances according to the invention in the fermenter WO 2009/003595
17 PCT/EP2008/004971 The 11 and 50 | fermenters were operated

A stetilrldpthenfdirbavimpreniiarpinsansdologn 20y Nfttrenfatiediopnatéent solution

0 0,59 10,19 0.1 % ; :0.2%
(19 R R e S B R O A S SRS e
cyanogebal@mincdbativriheragersber 30T GG pad 8. 200 aprimodeiaigohwith

R ii7at ¢
10 B R B L S O sp g BRI Bl
plate (B&ydresRivakers: vesh TheGaliegulatinOwastZaYicd DRESS{BG 50,

, 9 : le.7; isalati h li
0.0t Qe Hantahy, LB A T SR BT R ke B
180 rpsBa0y AECcdmplstind the fetuetinatiohtioé thebstiencomyastentdistegaia the
. "4 I
e R e e e L. A et S TR UBEAS cutre
(inocuephiiR¥d ahtheusrmquurtiiprieciolishvathd esetitebiidxampigesufficed for
the infBERARS BXURA AR PAARIRA ! in vacuo and

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% CaClp x 2 H20; 0.2% MgS0O4 x 7 HoO;
0.00005% cyanocobalamin; 2% of the adsorber resin XAD-16, 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% CaClp 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
to the invention was reached after 144 to 216 hours. A 144-196 hour-old submerse
culture (inoculum 10%) of the same nuirient solution as described in Example 3

sufficed for the inoculation of 10 fo 200 | fermenters.

Example 6: Preparation of the substances according to the invention in the

fermenter
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subsequently applied to a prepared column, which was filled with about
3.0 liters of CHP-20P material (MCI(r) Gel, 75-150p, Mitsubishi Chemical
WO 2089/8f:41%D. Elution 25 was carried’out using a methanoF§radidtA (R3(BRAST7 1
10% to 95%. The column flow (120 ml/min) was collected in fractions (1 1
fracti . Eractions 11 to 14 were combined, the solvent was.removed
The e e s G B BB e R R RN S et -
noculueng). 30 Example 8:22f%-separation of the compounds (1) and (111) by
. RP- omatography, WQ 2009/ 95 18 PCT/EP2008/004971 Th
Nutn%t r%%dﬁﬂ% l? /oé)g%me'ae 78%%/? %?I %ef\(/)FGBin f’obererlﬁp e?xtraé,]’t B‘f Y%

action pool 11-14 from"Examp was olve of‘methano

and applied to a Pheti@@ene Ligp@(r) 20p S gdludprO(dind@asions:

250 mm x 50 mm) having.a Luna(r) 10p,£18 (2) pre-cojumn (di ioNs:

60 mm x 21.2 mm) ande 89@%’%%(5)?l%?é&%s%%@%%br%%%ﬁj aﬁ]t
Incubatifrorte B¥pamOEe 5 &Csnitrile in water (0.1 % ammonium acetate, pH

Stirre?f.G s%tdusing acetic a(géi@ Tkllr? flow was 190 ml/min, the fraction size 190
miPErattions 28-29 a Pilkre subsequently worked up further.

Aeratibrample 9: Purificati@@hm%’vhnpound (I 10 Fraction 31 from Example 8
was first lyophilized (yield --.98 mq),, subseguently _dissqlved in 50 ml of,
ot relfER IR et e e TR Y 7 B gt 8t kow

ethanol and again pur y mean
pQOo fagnédi)ofxia 5 pm C1Bd2¢ column (dimensions: 100 mm x 30 mm) having

.. an XTerra(n), Prep MS 10 pm pre-column (Waters, dimensions: 19 x
Anttfomac?%if?\ge) 0%]5%/ B§ %eh C%Lrj

. ) Desmophen (Ba : .
M) Elution was Carried out BVer the coutse of 40 min using a

Run tgredient of from 5% td®%% acetonitrile in water (with addition of 0.1 %
ammonium acetate, pH 4.6 set using acetic acid). The column flow (50
ml/min) was collected in fractions according to UV. Fractions 4 to 14

The piomeagnkditimeveasrpouied obithesognidis Dehdb e éth 2@ar
lyophilization, 38 mg (purity > 95%). 20 Example 10: Characterization of
the compound of the formula (II)
example 7:  isolation of the compounds (Ii} and (ill) from the shaker cuitures of the

microorganism strain ST201196 (DSM 18870)

After completion of the fermentation of the microorganism strain $T7201196 (DSM
18870), the culture broth from Example 4 (60 | of culture broth) was filtered. The
biomass containing the XAD was lyophilized and subsequently extracted with
methanol (4 x 5 1). 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, 75-150y, Mitsubishi Chemical Corporation). Elution
was carried out using a methanol gradient of from 10% to 95%. The column flow
(120 ml/min) was collected in fractions (1 | fractions). Fractions 11 to 14 were
combined, the solvent was removed on a Rotavapor and the fraction pool was

subsequently lyophilized (yield ~ 0.9 g).

Example 8: Pre-separation of the compounds (Il) and (il}) by RP-18
chromatography
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Colorless solid, crystals from acetonitrile/water UV: 208, 232, 286 nm 25
ESI-MS: MW = 815.3312 Empirical formula: C42H55C12N309 Specific
WO 29R(683RREOH): -0.19, aD=-38 30&able 1: NMR chemitdF HFR2O0BEH04971

macrolactone (I11); ¢ = 3 mg/ml in d6-DMSO at 300 K. WO 2009/003595

The e o K T EaBbIR R o s el Bl anc
appliédvie 8 BRchOGEreL 3812965 1075 (3 8 22)52 hiBifO(@rh@BBE6: 125D #fh x

50 miTheUices LRt YD) o s Bol S R 0o 76,2 )
and dagA28er the course of 40 min using a gradient of from 5% to 95%
acetonitrile in water (0.1% ammonium acetate, pH 4.6 set using acetic acid). The

flow was 190 ml/min, the fraction size 190 ml. Fractions 28-29 and 31 were

subsequently worked up further.
Example 8: Purification of compound (i)

Fraction 31 from Example 8 was first lyophilized (vield ~ 98 mg), subsequently
dissolved in 50 ml of methanol and again purified by means of HPLC on a
Fhenomenex 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 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 to 14 contained the compound of the formula (I1) and
afforded, after lyophilization, 38 mg (purity > 95%).

Example 10: Characterization of the compound of the formula (Il)

Colorless solid, crystals from acetonitrile/water
UV: 208, 232, 286 nm

ESI-MS: MW = 815.3312

Empirical formula: C42H55CIoN30g

Specific rotation (MeOH). -0.19°, ap= -38°

Table 1: NMR chemical shifts of the macrolactone (il); ¢ = 3 mg/ml in dg-DMSO at
300 K.



16 N-Me 29.59 2.979 17 a59.11 4.474 /1 30. 44 1.704 fl-Me 14.14

WO FRHBFIL 67 4 55 Wo 2000/

0.770t 18 CO 168.59,--19 -
3595 20 PCT/EPZOgg%‘é%%H%I 004971

2.806 37.02 2.483 y (136.8) - 6 129.55 7.345 8 121.50 - cp 147.65 -

p-OH 9.88 br 21 CO
fl-OH 5.110 y 24.36

Purification of comp
were again purified b

4.677/371.84 -

2?@(5%9[]&)155 - Example 11:
|

) from Example 8
s XTerra(r) 10 pm

C18 column (dimens
MS C18 10 pm pre-c

an XTerra(r) Prep

¢ 10 mm).

FE30 20(2d 1 143 08 €57
ymeans of HILC on. 5 & ater
Ghs{20D mmbH230 inm) RDAR] 3
e At SR TS IS
4 139.90 -
5 78.78 5.898
6 4182 | 2.635
6-Me 9.50 0.961
7 138.29 | 6.175
8 12458 | 6.379
9 128.83 | 6.116
10 133.27 -
10-Me 10.62 1.696
11 83.90 | 3.619
11-OMe 55.08 3.094
12 2.115
30.50 1.456
13 57.97 | 2.633
14 6126 | -
14-Me 14.81 1.427
15 169.23 -
16 N-Me 29.59 2.979
17 a 59.11 4474
B 30.94 1.704
A-Me 14.14 | 0.348d
% 1.218
24.15 | 0.863
5 7999 | 0770t
18 CO 168.59 -
19 NH 8.014
20 o 52.67 4.686




Elution was carried out over the course of 40 min using a gradient of from
5% acetonitrile in water (with addition of 10% formic acid

10% to 9 H=
WO ?é?@?/é’ﬂé@aumn flow (70 ml/min) fihs collected in fractions atco 98‘@)04971

UV. Fractions 45 to 47 10 contained the compound of the formula (111) and
afforded, after lyophilizatign, =5 mg{purity>5(56). Example 12:
Characterization of the compound (lll) 15 Co%)b??(;éss solid UV: 204, 232,
286 nm ESI-MS: MW = 799.3002 Hnij3drical 2otfitila; C42H56CIN309
WO 2009/003595 21 PCT'EPZO(""""‘g"i Fabte-2:]NMR chemical shifts
of the macrolactone {lI); € =5 m:;;m in c‘E-DMSO at 300 K. Position 8
(13C)8 (1 H) 112688 7252 2 (2QpXy.717/738 3 125.93 7.566 4
139.91 - 5 78.76 5.896—641-84 2.'“':? E 6-Me-9:59/0.958 7 138.25
6.171 8124.64 6.375 9 §28.79 61%4 QO 133.29 - 10-Me 10.68 1.692 11
83.86 3.620 11-OMe 55.99 3.090142 8413 30.52 1.470

0-OH 9.88 br
21 CO 170.43 -
22 NH 8.506
23 a 59.11 4677
B 71.84 -
B-OH 5.110
s 24.36 1.037
v’ 28.14 1.142

24 CO 170.55 -

Example 11: Purification of compound (Il

Fractions 28-29 (380 ml) from Example 8 were again purified by means of HPLC on
a Waters XTerra® 10 ym C18 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 gradient of from 10% to
95% acetonitrile in water (with addition of 10% formic acid, pH = 2.0). The column
flow (70 mi/min) was collected in fractions according to UV. Fractions 45 to 47
contained the compound of the formula (Ill) and afforded, after lyophilization,

~ 5.4 mg {purity > 50%).

Example 12: Characterization of the compound (il})

Colorless solid

UV: 204, 232, 286 nm

ESI-MS: MW = 799.3002

Empirical formula: C4oHg5CIN3Og



1357.98 2.642 14 61.23 - 14-Me 14.81 1.431 15 169.27 - 16 N-Me 29.63

2981 17.a59.08 4.471 /3 31.04 1.693 ,8-Me 14.80 0.315 d y 24.16
WO 40891088820 6 9.99 0.773t 18 CO468.57 WO 2009/0038§eﬂy #P2008/004971

PCT/EP2008/004971 19 NH 7.995 20 a 52.68 4.716 2.824 37.26 2.488

y 129.25 - 6 129.12 7.069 d ' 130.67 7.335 e 115.83 6.767 s" 118.85 - p

151.40 (p-OH n.d. 21 CO 170.73 - 22 NH 8.636 23 2 59.20 4.674 $
Tabley2;8$MRBobemiaa! ghiftsief ttesmacrolactone (I1); ¢ = 5 mg/mi in dg-DMSO at

300 K.

Position s(13cy | s(1H)
1 126.88 | 7.252
2 (2C) 127.71 | 7.331
3 125.93 | 7.566
4 139.091 -
5 78.76 | 5.896
6 41.84 | 2.659 br.
6-Me 9.59 0.958
7 138.25 | 6.171
8 124.64 | 6.375
9 128.79 | 6.114
10 133.29 -
10-Me 10.68 | 1.692
11 83.86 | 3.620
11-OMe 55.09 | 3.090
12 2.113
3052 | 1.470
13 57.98 | 2.642
14 61.23 -
14-Me 14.81 1.431
15 169.27 -
16 N-Me 2963 | 2.981
17 a 50.08 | 4.471
B 31.04 | 1.693
B-Me 1480 | 0.315d
v 2416 | 1.221
0.862
K 9.99 | 0.773t
18 CO 168.57 -
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Colorless solid, crystals from acetonitrile/water UV: 235, 286 nm 20 MW =
irical formula: C43H57CI12N309 WO 2009/00 ?
WO %@mmmgn Table 3: N chemical shifts of th 5@%9%6904971
the formula (IV); ¢ = 3 mg/ml in d6-DMSO at 300 K. Position S (C) S ( H)

EX8W$JP€2$3??83 BB e @ 0&%5@@? 3(2C) 125.88 7.568 4 139.87 -5
8.78 5.903 6 41.81 2.660 6-Me 9.593 0.969 7 138.23 6.192 8 124.60

6.385 9128.78 6.124 10 133.27 - 10-Me 10.65 1.700 11 83.88 3.624

Comééﬂﬁ’&}/'@i?ga%-?}@%gﬂ@rﬁrﬁé@ Wad8idsbifed 3T Aftct-8étokitfL-28d the
14-Me 14.82 1.437 15 169.23 - 16 N-Me 29.55 2.984 17 a 59.04 4.471
solution was treated at room temperature with potassium carbonate (27 mg,

0.196 mmol) and methyl 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 yum C18 (2) column (dimensions:
100 mm x 30 mm) having an XTerra® Prep MS C18 10 gym pre-column (Waters,
dimensions: 19 x 10 mm). Elution was carried out over the course of 40 min using a
gradient of from 5% to 85% acetonitrile in water (with addition of 0.1% ammonium
acetate, pH 4.6, set using acetic acid). The column flow (50 ml/min) was collected in
fractions according to UV. Fractions 4 and 5 contained the desired compound of the

formula (IV) and afforded, after lyophilization, 50 mg (yield: 61%, purity > 95%).

Example 14: Characterization of the compound of the formula (IV)

Ci

Colorless solid, crystals from acetonitrile/water
UV: 235, 286 nm

MW = 830.85

Empirical formula: C43H57CIoN30g



/1 .30.87 1.715 fl-Me 14.20 0.284 y 1.216 24.10 0.884 d 9.950.775 18
- 19 NH 8.103 WO 2009/003595 25 PCT/EP2008/004971 20

WO 2@@%@&%91 2.889 37.19 2.569 $7136.23 - J 130.29 7.5“’191[@2275?%/9?4971

149.79 - (p-OMe 60.29 3.742 21 CO 170.19 - 22 NH 8.620 23 a 59. 33
Tabie SR MRS NESIRAAN o BB EHCOIT A i

Example 15: Synthesis of the compounds (V) and (VI) Compound (1) {30
de-Dhgoab 3P erifnol) was dissolved in 10 ml of 1,2-dichloroethane 5 and the

solution was treafegf aiFponT temperagure withisatutytamine (500 pl, 5.03

mmol). The mixture was stirred fc?? £8¢Jat 705,?5%sequently filtered and

purified by means bf HPLC on a RRériinenex7L2®a(r) Axia 5 ,um C18 (2)

column (dimensipas—180-mm--30-mm)-havirganXtefra(r) Prep MS

C18 10 pm pre- 20) 2777 F332

3 (2C) 125.88 |  7.568
4 139.87 -
5 78.78 5.903
6 4181 | 2.660
6-Me 9.593 0.969
7 138.23 | 6.102
8 12460 | 6.385
9 128.78 | 6.124
10 133.27 -
10-Me 10.65 1.700
11 83.88 3.624
11-OMe 55.08 3.103
12 2.130
30.46 1.470
13 57.94 2.637
14 61.26 ;
14-Me 14.82 1.437
15 169.23 -
16 N-Me 29.55 2.984
17 o 59.04 4471
B ' 30.87 1.715
p-Me 14.20 0.284
v 1.216
24.10 0.884
5 9.95 0.775
18 CO 168.53 -

19 NH 8.103
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column (Waters, dimensions: 19 x 10 mm). Elution was carried out over
the caurse 10 of 40 min using a gradient of from 5% to 95% acetonitrile in

WO %pgt%/pgﬁiﬁ?%ddition of 0.1% ammdmum acetate, pH 4.6 5&@@5@2%@@04971

acid). The column flow (50 ml/min) was collected in fractions according to

UV. Fraction 70 tained-the—tw pounds-gtthe-formulae (V) and
(VI) and afforded; a teroiyophiIizatik&cl;)%,'ké.’:’?I g ofzihzvﬂwo compounds in a
ratio of 55:45. 15\WO 009/003595 26 PCT/ERBHBIB/004971 Example 16:
Characterization pf the compound Ilf%e 1ormL£%|E\ 5/110 679012
N 240230H HONHN 150 021N 18 20 O HD1/ CIMW =
889.97 5 Empirical formula: C46HEBCARN409 Table 4: NMR chemical
shifts of the compeund-ef-the-formula-)-e=-3-mgfmta d6-DMSO at 300
K. Position 6 ( C)|-T(H) 1 126.94 1;39‘ 2 (ZCZ'IE%‘.SG 7.340 3 (20)
125.82 7.507 4 139.29 ¢ 127.33 -
0] 148.79 -
©-OMe 60.29 3.742
21 CO 170.19 -
22 NH 8.620
23 «a 59.13 4.691
B 71.80 -
£-OH 5.161
¥y 24.38 1.047
v 28.12 1.153
24 CO 170.55 -

Example 15: Synthesis of the compounds (V) and (V1)

Compound (Il) (30 mg, 0.037 mmol) was dissolved in 10 mi of 1,2-dichioroethane
and the solution was treated at room temperature with isobutylamine (500 ul,

2.03 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 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 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 ml/min) was collected in fractions according to UV. Fraction 70 contained the
two compounds of the formulae (V) and (V1) and afforded, after lyophilization, 3 mg

of the two compounds in a ratio of 55:45.



578.48 5.768 6 41.63 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 82.17 3.679

WO 20eP4855/8063595 27 PCT/EP2008#4504971 11-OMe 55.08 81085 26G8/004971
1.379 37.381.265 13 61.04 2.927 13-NH n.d. 13-iBu-1 2.435 58.81

R e L SR L R

28.98 3.190 17 .71 4.750 /3 32.15 1.678 fl-Me 14.15 0.208 y 0.814

OH
HO NH \N 15 O
21 H 435
e N
20
Cl O
HO
Cl

MW = 889.97

Empirical formula: C4gHaCloN40Og

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

Position | &("C) | & (H)
1 126.94 | 7.244
2 (2C) | 127.86 | 7.340
3 (2C) | 125.82 | 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 82.17 | 3.679




23.701.207 d 10.17 0.724 18 CO 168.46 - 19 NH 8.242 20 a 52.74

4927 [1 2.646 37.96

WO 205%908%5H n.d. br,

2.843

y 122.4 - d 129.59 7.358 s 121.

WO 2009/003595 28 PCT/EPZOOQB@%?TCZ%P%@P“Q“

770.72 22 NH 8.451 23 a59.99 4.598 /3 71.16 fl-OH 5.120 y 25.13

1.092 y 28.09 1.191 24?

compound of the form

15 21 N 18

SO AT,
12 1.379
37.38 | 1.265
13 61.04 | 2.927
13-NH n.d.
13-Bu-1 2.435
58.81 | 2.460
13-Bu-2 | 28.98 | 1.624
13-Bu-3 | 20.66 | 0.903
137Bu-3 | 20.66 | 0.896
14 61.28 -
14-OH n.d.
14-Me 2644 | 1.302
15 174.64 -
16 - -
16 N-Me | 28.98 | 3.190
17 a 59.71 | 4.750
B 32.15 | 1.878
B-Me | 14.15 | 0.208
y 0.814
2370 | 1.207
s 1017 | 0.724
18 CO | 168.46 -
19 NH 8.242
20 o 52.74 | 4.927
B 2.646
37.96 | 2.843
v 122.4 -
5 | 12959 | 7.358
e | 121.57 -
o | 147.54 -
©-OH n.d. br.

aracterization of the
OO 23HONHO N



020 CIO ClI MW =916.00 5 Empirical formula: C48H68C12N409 Table

: ical shifts of the com
wo %%%nat 300 K. Position 6 ("C) 6 (H) 1127.007.2

nd of the formula (V§¢@%@8%04971

127.72 7.330 3 (2C) 125.89 7.564 4 139.88 - 5 78.79 5.900 WO

2009/003595 29 PC
138.25 6.186 8 124.

1.700 11 83.89 3.626221-ie

57.952.631 14 61.2

!;_:Ir‘d%/() 45#@5_-;&241.81 2660 6-Me 9.53 0.968 7
16.383 91128.82 6.123 10133.28 - 10-Me 10.67
54.09 3.097 822125 30.47 1.463 13

>34-Ne 14.559@@36 1@@@:25 -

B 71.16 -

B-OH 5.120

y 25.13 | 1.092

v 28.09 | 1.191
24 CO | 170.72 -

Example 17: Characterization of the compound of the formula (VI}

MW = 016.00

Empirical formula: C4gHggaClaoN4Og

Table 5: NMR chemical shifts of the compound of the formula (V1); ¢ =3 mg/mi in

dg-DMSO at 300 K.

Position | 5 (*C) | & ('H)
1 127.00  7.267
2 (2C) | 127.72 | 7.330
3 (2C) | 125.89 | 7.564
4 139.88 -

5 78.79 | 5.000




16 - - 16 N-Me 29.36 2.979 17 a 59.06 4.467 /3 30.89 1.701 a-Me 14.26
0.27451086424131217 d(9.970.773 18 CO 168.55 - 19 NH 8.104

WO 2409/

%P2 758 $ 2.555 37.10 2.887 y 136.04 - J 13033571565 2008/004971

127.34 - p 148.96 WO 2009/003595 30 PCT/EP2008/004971 cp-1 72.94

3.952 cp-2 48.79 2.8
iBu-3 20.52 0.872 iB
59.14 4.680 71.81 - i

79 iBu-2 27.94 1.662
-22NH 8.612 23 a

e R
©OM& 161 953 | 0.968
7 138.25 | 6.186
8 12461 | 6.383
9 12882 | 6.123
10 133.28 -
10-Me | 10.67 | 1.700
11 83.89 | 3.626
11-OMe | 54.09 | 3.097
12 2.125
3047 | 1.463
13 57.95 | 2.631
14 61.27 -
14-Me | 14.83 | 1.436
15 169.25 -
16 - -
16 N-Me | 29.36 | 2.979
17 a 50.06 | 4.467
B 30.89 | 1.701
B-Me | 1426 | 0.274
y 0.864
2413 | 1.217
s 9.97 | 0.773
18 CO | 168.55 -
19 NH 8.104
20 a 5237 | 4.758
B 2.555
37.10 | 2.887
v | 136.04 -
s | 130.32 | 7.506
e | 127.34 -
o | 148.96 -
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Exampibuds obtiterdilintidio serfiescaantfdimgpiaetsiandaainstoCasslias thibitns
concentration of the active substance which is necessary in order to inhibit
the

A stock solution of 1000 pg/ml of active substance [for example the compound of
the formula (Il or the compound of the formula (1V)] in methanol was prepared. The
test strain (Candida albicans FH 2173) was stored at -80°C. The inoculum was
prepared from a fresh, liquid preculture. The preculture was prepared from a bead
of the material stored at -80°C and 30 mi of nutrient medium {Sabourad dextrose
broth, Difco) and incubated at 37°C and 180 revolutions per minute for 24 hours.
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 inoculum
was adjusted to a value of 107 CFU/m! (CFU: colony forming units) by means of a
photometer at a wavelength of 530 nm. After the adjustment of the inoculum, the
suspension was diluted with nutrient solution (Mueller Hinton broth, Difco) 1:100.
The microtiter plate was inoculated within 15 minutes of preparation of the
inocutum. The exact colony count was determined by means of surface culture.
Using the stock solution of the active substance and the nutrient medium (Mueller

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



10

growth of the test organism Candida albicans by 50%. 32 WO
PCTIEP20081004971 BISDAPESTDR VERT |
WO R TIONALE Ub 1 v 1L ANEWIINUNG DER Hict S aa3ResoT
VON MUUtOOAGANISMEN OeM (r)g FOR DIE ZWECICE VON PATEM
plate VERFSEHEASSIRIMCY WEs HRABAEAPE YoRmYNMASHINTR GEBN eated with

INTERNARONALES PORMHGTT Sanofi-Avantis Natural Products
20 vl stienesiviausireibat piiRbisssolEmrrxNcS BRSNS BE® ERS
inoculDtEERLEGEBIQ ARAlgRR9R Bkl ¥80198 ARIF oM TR MRLIERR26at
Frnnkfurr/Main B41FRNanoNALEN HINTEw.EGUWGSS'tFt.t-E L
37°C RENR LS ARG DEBIMRREBR OISO hsirs RTERCEdEsR an
active QMR ElauseirNg VR HR NI ERNARANAL BN rerce substances,
) HWrERLEOUNGSSTELLE ST 201196 a gdCd (o} EINOAI_\IGSNUMUam:
ciproftysRrineand Ny KA SRS CRAEHed P RESEMEh Nt DGR he

microtfeRIEES MRS R TAd G %;35' BHOSHA IO WMRFEABASE 0 nm

btxnchnmut Mibmreaniamus t ort ( 7 ..., ssmscbsftich< aachmisting (x)

by meps<rament shitimataretlintisdhes <o haive s e Atthsamsntly calculated
from FHINSHEED bINh ERNGRN G Pt BANRMNINAE RigMiLigRdeuale s the

Hivtadeguugsnlell<vimmt dm uwalbeudehvetno MSrootgnnismvs
concefiigbiiepbite achivo cubst e aviiel s setraaaty ilbgidaidigngmbihthe
gromw,ﬁwg@ggj%%ﬁ;@,w@ﬁ@@apyﬁgalp{%@@%lme Dee unto, Ibuachnea

Mrloov:gmism'u ict bet dimv mtoretlvmim HintaUgv gsaette vn

uvgegingm(DatumderEIm- niourlegong)nodtinAnisagmft wmdlung dlaor

Em&ioiedegmg in tine Hin:mig g gmni5 Badapesty Vaang inn un



ungctaogco (Datum dm Eingangs du Awings aufUtm andlang), V. D
ITERNANONALE HOVTERLEGUNGSSTELLE Name DSMZ-DEUTSCFHfi
SAMM.LWO VON U,wsciuiR{m) dean Vertrebmg denioio <naoroteo
Hinuricgongskiit MDCAOORGANESMOL1 IMO ZELUCULTUREN Gmbll
bG'ugenFasou(en)ode der (de) ta, be amdchngrm Bnlicnnmm: Avacbrift
Era (! 1 In6othoff24 . 7 oc Hrbwsig (f~/' Datum: 2006-12-21 Fois Rcgei
6.4 Hucbrab<d mitriff, lot dim dv Tntpunit, m don der Status titer
iomralAviuicRi ;salegungo.ieEr erworb<n wordo inL FEGFMBTAY” ™
DSMZ-EP14 (dowige ‘=! B2 :,3%@:&@09/00895 REPERR20 0
8/00 49 71 BUDAPES TANERIERAE [E'V0)4 MRISATICH
YW>8~ ~~ ANERKENFOR DIE ZWECKE VON PA VON REAEf=
GRGAMSMIIl ~~~ (E9 FRE=£MECHSENON PNTEN2'VFAFAHAEN e e
~g aadE Oroewm~n "N Z.iidwm GmSH IN ERNATIONALGS
FOI??TfTéT_KTl Sanofi-AvenUs Natural Products Science Indusfepark
Hbc}:qﬁ s% 26 Frankfurt/Maln MFANG&BESTAT!GUNGBEIERSTHNTERLFGUNG
LE@&E&E EC[SBSCIiov1GUNG S BEWHiurees #EE8.2 vov da
nvn engcgcbmw NIERNATIONALEN HMTERLEGUNGSST-MLLE L
HBSTERLEGER a, KENNTVICNNUNG DES MQIROORGANISM[15 Nemc
Senofi-Avcnus von doe ATERNATION/SEN RINIERI-EGUNOSSTELIE
N3 ural Products Sciem mgcWite ENGANGSNIIMMER: Aasrton
Ing naplpnark thhaf H 811 DSM.18870..65926 EmNcfilttMain

Vom HINTERLEGER m petsilies Bozngszcichen: Vou der INTERNATIONALEN HINTERLEGUNGESTELLE
zugetritte EINGANGENUMMER:
ST20119%6
DS 18870

L WISSENSCHEAFTLICHE BESCHREIRUNG UND/ODER VORGESCHLAGEWE TAXONOMISCHE BEZEICHNUNG

Mit dem anter T, brzsichned Mikroogenismas warde

{ ) cine wisscasehafiliche Reschreibung
[x) cine vorgoschlageas taxomomische Bersichmiog

cingrrgicht,
{Zomretisades rokoeuzes).

8. EINGANG UND ANNARME

Diese 3 jemale Hints He nimms des unter ] bezeichnzien Milroorgenismus an, derbei i am 2006-12-08 {Datrm der Erste
hinterlegung) cingegzngen ist . ;

£V, EINGANG DES ANTRAGS AUF UMWANDLUNG

Dex unter I bezeichnets Mikronrpant ist bel dfesor I ibnal eingegangen {Datum der Frste
higleriegung) und ein Antap waf Umwandiung Gieser Exsthlnlakgung in mac H.nm:g'.mg pemif Budzpester Verrag ist am
cingegangen (Datum des Eingangs des Antrags suf Umwandinag),

V. INTERNATIONALE HINTERLEGUNGSSTELLE

HName; DSMZ-DEUTSCHE SAMMLUNG VON Unterschrift{en) der 2w Vertretung der imtrrmationaien Hinterlrgungsstelle
MIKROORGANISMEN UND ZELLKULTUREN GmbH befogten Person(en) oder dez (fer} vosr Thr srmichripnen Bediconsten:

o egTe L
raunschweig
a~
" e

penm:  2006-12-21

! Falls Repet 6.4 Buchasbe d zauiff, k¢ diss der Zeitpunit, zu dem dor Status siner iotecaationsien Hintedegungssiells erworben wordes ist

Formblan DEMZ-BP4 (einzige Seit=) 382006



Dsa(r) dee kmoiegnng otla Wumldeueg': 2006-12-08
UI.13~NSA)i1GKEcr500scrmwroU §G Dieidast"ahiejreitdcs ua~a Qgme.
rs MUauwgen in am 2006-12-05 25’ PeOwoma. Zn diarm Zdapevkt use
do Mikmxgmaismus (xI' Icboosfstig ( Y mehemchrlebediotig N.
EEDNGUNGEN, DICER DENIN DIE LEBENSF%JUGKET SPROBR4G
DLRCNGEFIIHRT WORDEN IST V, CAERNADONALE FSU.TE
RLEOWNGESTLEILE Nemc: DSMZ,DEWSCHE SAJAPMM@;MQN
Unleedr4ft(es) darer Vatervag da imm-~ edonakv H|0tU|ageV£§l
MIXROORGAMSME N3R35 REnNokmbi befugaviase.
PCrson(re)ola des (dee) vun ihr pa3Cbtfgtm Bedimstevc Av:s;g:ﬁt}" o
lehoffenetr. | B !'IM1IM1M1 D:38124 Brsnoecbweig ~P r 64R_"rv. Hamm:
2006-12-21 ' Angdre den Daearo Ca Eredrlnlalegnng Wean cmeceaente
Iv:oictegiovgieda eive Wnealdmvg vo:gevommswmdm ut, Mgabe des
Datuff i j&wetslemon emaun FQnteeleguagoda WeiWldmag. ie den
to ReGAFDI2 BGthSabea Zi(fer i esd id volgassshmmmWICV Mgnbe
dabufen LeboorrdegkeioPNfoeg, ZetoffdBediattesBaRATEIGIkn, wren
die Mga-vea bcantngtwoNev sled and were die Ergebeisse derxviéng
neg%iv Wrenn, Frmblen DSMZ-BP/S (dKige Edit) 082006 34 WO

2009340663595 DPTIE D')nnolnn/m71 LIRDAPRPFST-TREATV-QMN-FH~
JITOTOITOD CUUOrvUS I OUtAT O T TN EAT O T

INTE Wﬁ‘ﬁ%NAL SM RECOLNSWN OFBFWMICROBRGANIS FOR THE
PURRQSE®S-®SES OF PATENT PROCE RMRE-Xmmlitae sk«
Edrs t~ytmlm3mmERNADONALF ORNSAfBIAvVentis Natural
Prodlicts Sefdfegen pM 18870

@9

Dstum der Hinterlegung oder Weiterleitung's
2006-12-08

B}, LENENSF AHIGHEITSRESCHEINIGUNG

Dir Lebensfihizkeit dos unter IF gensswten Mikeoorganismos ist am 2006-12-08 * geprdft worden.
o diesem Zehtprndet war der Mikmorganisious

{x)* leboosfihip
{ ¥ nicht sehr lebensfThig

1. BEDIMGUNGEN, UNTER DENEN DR LEBENSFRAHIGRETSPRUFUNG DURCHGEFUHRT WORDEN 15T

V. INTERNATIONALE HINTERLEGUNGSETTLLE

Name: DIMZ-DEUTSCHE SAMMLUNG VON Unterechrifi{en) der zur Verretung dex intorogtionalen Hintelepungcriche
MIKROCRGANISMEN UND ZELLKULTUREN GmdH befugten Person(zn) nder des (der) von ihr enmdchtipten Bediemstetam
Apscheift:  Inhoffensir. 7B
D38 24 Branoschweiy w -
U, et
Dotm;  2006-12-21

Angabe des Daturns der Ersthimtericgeng, Wenn eine orpeute Hinterloguog oder eing Weitcrleitung vorgensimmen wordan ist, Angrbe des Datumy der
jeweils betaen erpeuten Hinteriegung odor Weiterleinung,

2 In des {n Regel 10.2 Buchetabes a Ziffer if wnd i vorgeschenen Falien Avgabe der fermen Labensfihigheitprifung,

! Zutreflendey mnkrennon,

* AusfBllen, wean dis Angrben beantragt worden sind und wenz dic Ergebnisse der Priviong nogaiv wene,

Formblatt DSMZ-BP/A (cinzige Scile) 0872006



IEECEIPTIN THE CASE OF AN ORIGINALDEPOSIT Industriepark
Hbchst H 811 iasud purn,om w Ru\lﬁ 7.1 by 6 65926 Fmnkftirt/Main
PTERNATIONAL DEPOSHARY A I4i|ORTfY idevdfd ntihe boMm of Nix
page 1. DBATRICATION OF DIE MICROORGANISM Matifiutioo
reference Ovne by the DEpoerro_ Accession noenba dives by the ST
201196 MTERNATIONAL DEPOSITARY AUMORITY: DSM 18870 Q
SCIENHEIGER2ESCR DON AND/OR PROPOSED TAX@NMIG
DESIGNATON Thcmicsoorganism idmdficd order L above was

acmmpenird bF. (1 a seiREHRREREER I Rpropound taon YR
desigeadon fMah with a cross urban applisabic). Il RECEIPF:ANE".
ACCEPTANCE Thu- Intonationg)gﬂlﬂ%iéurborwempfs the reivmrgmiam
itimti5SM underLabort, which was received by it on 2006-12.08 (Dab ofthe
odginafideposit). N. RECEIPT OF REQUEST FOR CONVERSION The
miadergrivisafidmtlfred vntla labort won fxeivd by this Inremntionol
Depobitiy M@0ty on (dote oforigind W@i@ﬁéﬁ%@?m convert
the BFGiTEIT&EBSIt to a deposit under theBudapest-Feeny wm ro iv d by it
ro (date of ~aript oCf"ucSi foe wnvemion} V. INTERNATIONAL
DEPOSITARY AUTHORRY Namn: DSMZDEVrSCa E SAMIe9.UNG VON
Sigpature(s)-o 06 3-POWE S1S s
MOQCROBRGANISMENSEND EELXULTIIREN Greta Inremational
Depositary Authority m of authorized otDnivi(a). Address: Tdiot enntr.1g /
0-3T% Bieij64EBWEG V' { /~r Date 2006=EZE 1 #ibaeRuler 6.4 (d) ayfdlia,
sugh dare is the dada en which dhe daoag:@f:i@tamadooai deposiary

aothmips-was-epvuirad-—-Foam-DSN2-BR/M4 . (sele-papa)-CMO06-35
"1III] TUVTAD \/l]\/lllvl.\/l- T AT T T 2o OTNLETOIT T T \Wl\/ PMPM} N TV T OO

alalslials Ne.-DOWEe CiHesen N.&

i BCIENTIRC DESCRIFTION AND/OR PROPOSED TAXONOMIC DESICNATION

The microorganism identified wods T. above wes secompanizd by,

{ )} ascientific despripton
fx) 2proposed rxonomic designadon
{Murk with & erose where spplicable).

I RECEFT AND ACCEFTANCE

This Interaational Depesitary Autbority seoepts the icrourganism identified under L above, which wes reccived by iten 2008~
(Take of the migsna;cg;f;:}gt & 5-12-08

I, RECEIPT OF REQUEST FOR CONVERSKIN

The extiootgenist idtntified under T above was recoived by this International Deposiary Asthority an {date o original depusit)

=nd z request to copvent the priginel deposit 1o & deposi snder the Budepost Treaty was reecived by it oo (dats of jeeeipt of request
fox conversion}.

V. NTERNATIONAL DEPOSITARY AUTHORITY

Naine: PEMZ-DEUTECHE SAMMLUNG VON Signeturc(s} of person{s) Seving the power 1o rpresent the
MIKRODRGANTEMEN {IND TELLKULTUREN Gmbl Inw=rnationel Depasttary Authonity or of authorized official(z):

Address: Iphoffenstr, 18

D-38124 Brangschweig V é‘) -
. (7 A:O

Due 2006-312-21

! Whare Rule £.4 (d) applies, such dete is the date on which the ststus of intermetivna? depisitery susliority was apquired.
Form DSMZ-BF/4 (sole page) GBF2055



WO 2009/003595 PCT/EP2008/004971 BUDAPEST TREATY ON THE
INTEKKATJONAL ,3 RECOGNTION.-OF THE DEPOSLr OF
MtCROOAGM4ISMS on ipFe ~O R THE PURPOSES OF PATENT
PROCEDURE Oodebs .en and 2e$Wnmen Gmbh WTERNATIONAL
POEM Sanofi-Avends Natural Products Science Indusfiepark HBchst H
Si] VIABIUFY ST.AT_EMENT 65926 Fronkfw-VMain a eFmauem to Rub
10.2 BY BEEZTERNATIONAL DEPOSITARY AUTHERFIEdiuled at

Wcbotwm ofd"a page 1. BEROSIFGQR:RELIWICAION ORINE g £, |
T FOSIT OF MICR: @/@

MICRODROANISM Nwrersmos=hvendsieen eice numberghes
Natural Roducts Science INSERNA]JJONAL DEPOSITARY AAFESRVEY:
Mdrmo LMustrieperk Flfobse HB#h65926 Ftavi3uNMahc DSM 18870
Owe_of tj'ﬁugﬁgeposit or the rrmsfd: 2006-12-08 i VIABILITY STATEMENT

TBe]Séijeﬂ;,kgufgggwieroorgenim,;dmtiBrd mdan abovawon cascade,

ZOOQEAS%EOQH%@T@PPG date, the add microD:gaism suns (R)a viable ()’ as
lopgssyeble N CONDITIONS UNDER WWHIGHHE VIABILIY TEST HAS
BEEN PERFORMED' V INTERNATIOM@EEMWAWUThORI]Y
Nam. DSME-DEUSCtE SAMMLUNG VON GmbH

BiganntioNee(s)ofpersnn(s)boadog rbe powertn rcpreseattbe

1. BEPOSITOR T DENTIFICATION OF THE MICROORGANISM
Neme: Sawfi-Aventis Aceession sumber glven by the
Wenural Prodocts Seience INTERNATIONAL DEPOSITARY AUTHORITY:
Addes pdnomieperk Rochst H 831 DEM 13870
63926 Franlcfurt/Main '
Date of the deposit or the transfer’
2006-12-08

TL VIABILITY STATEMENT

The vishility of e microorganitm identificd under 1T above was tsted on - N

O that date, the said microorganism was 2006-12-08

{x)! vieble
{ P nolongervishle

TV, CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED!
V. INTERNATIONAL DEPOSITARY AUTHORITY

Mame DSMZ-DEUTSCHE SAMMLUNG VON Sigazture(s) of person(s) having the power t represent the

. MIROCEGANISMEN UND ZELLEULTUREN GmbH Ineeroatignel Depositry Avthority or of muthortzad efficial(sy
Address:  Inhoffenstr. 7H
038124 Brounschweig -
. Ll
Darer 2006-12-21

' Exdicate the doic of priginad dzposit or, where & new Gaposit or & transfor has beon. toade, the most recent relevast date (date of the new depessit or dalc

of the transfer).

In the cascrreferred toin Rule 16.2(23 (ii) and (i), mfex 1o the mast recent vishility toxd,
Mark with a cross the spplicable box.

Fill i if the information has been requesied end i the results of the st wore negative,

2
»
%

Form DEME-EPA (pole page) DEGE6
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MIY-ROORGANISMEN END EELOXSJLILIREN Interasl| Dapositvy Au

i NVmvA Otfietas(a}. ress: Infioffenstf.9 6 0-
wo %ﬁ%gé%[\gglg / /=" Dwc 2006.12721 <w/ Indicate the dogéﬁ%%%gpsmmgﬂ
deporil e,wloae a acwdoposit ore aaoofaheaboon mai. the most rsaol
relevant dase(dare of rho newdepoator dais of 'be trmsfer). b the
nsarcfamd to it We 10.2(a) (u) end (iii), ao a to the wort rr ml viab~liry tC.
Mukwith a arcs the apphnbleboc ' Fill coif the information ban been
rcqucsud and if the results of the lone mesa, negadne Farm DSMZEFI9
Patent.61aiSye) D&2006 WO 2009/003595 36 PCT/EP2008/004971 Patent
claims 5 1. A compound of the formula (1), a0 X0Y R4AONHNO ONR1
0 R3O0 R2 (1), wherein X apd Y independently of one another are OH,
1. O%éﬁ%“%ﬁﬁfhfg‘ﬁ chFn.uLF? IQE-(Cl-CG)-aIkyI, or X and Y together form a
group -0-, R1
(C1-C6)-alkyl,

R1 O

R30

R2 )

wherein

X and Y independently of one another are OH, O-(C4-Cg)-alkyl, NHo or
NH-(C1-Cgl-alkyl, or X and Ytogether form a group -O-,

R1 and R2 independently of one another are Cl or H,

R3 is H, (C1-Cg)-alkyl, C(=0)-(C1-Cg)-alkyl or (C1-Cg)-alkylene-NH-{C4-Cg)-alkyl,
and

R4 is H, (C1-Cg)-alkyl or C(=0)-(C1-Cg)-alkyl,

or a physiologically tolerable salt of a compound of the formula (1).

2. A compound of the formula (i) as claimed in claim 1, wherein Xand Y

together form a group -O-.

3. A compound of the formula (I} as claimed in one of claims 1 to 2, where R3

and R4 independently of one another are H, (C4-Cg)-alkyl or C(=0)-(C4-Cg)-alkyl.
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20

25

together form a group -0-. 20 3. A compound of the formula (I) as claimed
in one of claims 1 to 2, where R3 R4 independently of one another
are H, (C1-C6)-alkyl or C(=0)-(C1-C6)-alkyl. 37 4. A compound of the
formula (I) as claimed in one of claims 1 to 3, wherein X and Y together

4. TormaapRRatst thk a0eRE INJeReNRREY /] BR8 BREMRLAReS BOWbrein X
and R3 and R4 independently of one another are H, (C1-C6)-alkyl or

and Clegpther-eenagious:Gr Bhpsdiaingersngeny phenganatnal ane Cl or
H, arff ROIAIIRE thdwberRikARAIRE ar.arakie Gl-(6.Aceomngyrg of the

formula (I) as claimed in one of claims 1 to 4, where Fll iS" 10 equal to ClI
CEQIERER)SEMI to H. 7. A compound of the formula (1) as claimed in one
of claims 1 to 6, where R3 and R4 are equal to H. 15 8. A compound of
the formula (I) as claimed in one of claims 1 to 7, where R1, R2, R3 and
5. RAsRMRRHNEHNS frrauise(bfas chripeend engefstaimg {ijofonaere R1
and RYY8legically telerable salt thereof as claimed in one of claims | to 8 for
the preparation of a medicament. 20 10. The use of a compound of the
formula (I) or of a physiologically tolerable salt thereof as claimed in one

6. OlclaimpduRbiombesrranaraior elamerirunesielaithe Yesmahtere R1 is
and/or propghélams of fungal disorders. 25 11. A medicament containing at
A

equajdadeb FoaAaENE formula (1) as claimed in one of claims 1 to 8.
12. A process for the preparation of a compound of the formula (1), 38 0 X

oYy
7. A compound of the formula (1) as claimed in one of claims 1 to 6, where R3

and R4 are equal to H.

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

9. The use of a compound of the formula (I) or of a physiologically tolerable sait

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

11. A medicament containing at least one compound of the formula (I) as

claimed in one of claims 1 to 8.

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



R40NHNH ON R10 R30R2 (1), wherein X and Y independently of
one another are OH, 0-(C1 -C6)-a|§/ , NH2 or NH-(C1-C6)-alkyl, or X and
Y together form a group -0-, 5 Rl and R2 independently of one another are
Clor H, R3is H, (C1-C6)-alkyl, C(=0)-(C1-C6)-alkyl or
(C1-C6)-alkylene-NH-(C1-C6)-alkyl, and R4 is H, (C1-C6)-alkyl or
C(=0)-(C1-Cb) or a physiologically,tolerable salt of a compound of
the formula (1), ich co pri/ses 1. fe ment'@g the strain ST 201196
(DSM 18870) or owe€ ofitgVariafts anéfor “mutants under suitable

medium, and 3. optianally derivatizing the compaund of the formula (1)

siologically%)eler bl
in claim 1Xhere in thepgompound of the formula (1)

H, (C1-C6)-alkyl or C(=0)-(CI-C6)-alkyl.
201196 (DSM 1887Rj3.

4. The microorganism strain ST

R3O0

R2

(),

wherein ‘

Xand Y independently of one another are OH, O-(C1-Cg)-alkyl, NH» or
NH-(C1-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, (C4-Cg)-alkyl, C(=0)-(C1-Cg)-alkyl or (C1-Cg)-alkylene-NH-(C4-Cg)-alkyl,
and

R4 is H, (C1-Cg)-alkyl or C(=0)-(C1-Cg)-alkyl,

or a physiologically tolerable salt of a compound of the formuia (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 Ci
source, until one or more of the compounds of the formula (1) accumulates in
the culture medium and
2. isolating a compound of the formula (1) from the culture medium, and
3. optionally derivatizing the compound of the formula (I) and/or converting it

into a physiologically tolerable salt.

13.  The process as claimed in claim 12, where in the compound of the formula (1)
Xand Y together form a group -O-, R1 and R2 independently of one another are Cl



39

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

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



