WO 01/ 42210 PCT/ EPOQ 11752 1 Anyconycin, a process for its production and
Its use as a pharmaceutical. This invention relates to a conpound naned
Ay comycf ).eh is obtainable 5 by cultivation of the m croorgani sm
Anycol atg‘g’s'u’llms‘%., ST101170 (DSM 12216). and toits phdGHEFONITES |y
acceptabl e salts and derivatives. The present invention further relates to
a process for the production of Amycdnycin, to the use of Anyconycin and ’
its pharmaceutically acceptable salts and derivatives as pharnaceuticals,
in particular to their use as antibiotics, and to pharmaceutical 10
conpositions conprising Anyconmycin or a pharmaceutically acceptable salt or
derivative thereof. Methicillin resistgnt Sta hybococcus_ aur eus (MRSA)
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derivative thereof.

Methicillin resistant Staphylococcus aureus (MRSA) infections are known to be
predominant in several infectious conditions like wounds and burns. Vancomycin

15 and teicoplanin, belonging to the glycopeptide class, are the only two antibiotics

~ clinically used for the treatm__eht of MRSA infections. However, due to the recent

emergence of vancomycin- and teicoplanin-resistant strains, these infections are
reported to have become menacing and fatal. An intensive search for a
structurally different class of compounds active against these vancomycin and

20 teicoplanin resistant strains has, therefore, been in'itiat:ed. For instance,
methylsulfomycin I, a cyclic thiopeptide, has been desé:ribed earlier [EP-A-
0818539 filed July 11, 1996] as an antibiotic active against vancomycin- and
teicoplanin-resistant strains. '

.25 It has ‘now been found that a novel compound named Amycomycin has
antibiotic activity. The present invention thus relates to a compound of the
formula:



OHCH3 CH3 OHCH3 CH3 CH3 CH3 HOCH3 OHOH OO HO -CH3 CH3 CH3 CH3 HO
CH3 and to the pharmaceutically acceptable salts and derivatives thereof,
such as esters 5 ethers and ot her obvious chem cal equival ents, including
all stere fg%ﬁgppc forms and all tautoneric formnms. Anyc®CEEPA/IAS2 a
characteristic tetramc acid nmoiety with a highly oxygenated C45- side
chain. It has the nol ecular formula CgbHL15NOL8 and i s obtai nabl e by
cultivation 10 of the m croorgani sm Arycol atopsi s species ST1 01170 ( DSM
12216) under aerobic conditions in a nutrient nmedi um containing sources of
carbon and nitrogen, followed by isolation and purification in a customary
manner. The m croorgani sm ST1 01170 belongs to the order of

Act i nonycet al g gen Anycolat apsi s, and S en deposited on 4 June 1998
with the gg;n€§*CbII§?tion oﬂgwpgréﬁ#gani?ﬁ% @ﬁd Cel | 1.hCuItures

( DSMZ- Deut $THE “Serimiring¥ on KT oef Oarfl sren~and-Zelrkukt uersGrbH) ,

Br aunschwei g ungs:njang aind has bernagiven the aggessi ogynhunber DSM No.
12216. The [pre®ént invention further provides a process’for’ the production
of the conmpeund 20 named Anycomycin from anycol at opsi s species ST101170,
its nutants and variants, under aerobic conditions in a nutrient nmedi um
cont ai ni nggooney Ot *norey sewr ces @f garbon and one or nore sources of

ni trogen and gRti gnal utrjentl igprganic salts and/or trace el enents,
fol |l owed byHPsolYativn of tte ¥ai O \coou_,nd and purification in a customary
manner. WO 01/ 4ZH]0 PCT/ EPOO/ TH{54 Mgtant s and variants of the

m croorgani sm ST101170 may al soHee abB+€ to synthesize the conpound
according to the present invention. SucHHutants may be produced in a

and to the pharmaceutically acceptable salts and derivatives thereof, such as esters,
5 ethers and other obvious chemical equivalents, including all stereoisomeric forms and
all tautomeric forms.

Amycomycin has a characteristic tetramic acid moiety with a highly oxygenated C45-
side chain. It has the molecular formula CgsH11sNO4s and is obtainable by cultivation

10 of the microorganism Amycolatopsis species ST101170 (DSM 12216) under aerobic
conditions in a nutrient medium containing sources of carbon and nitrogen, followed by
isolation and purification in a customary manner. The microorganism ST101170
belongs to the order of Actinomycetales, genus Amycolatopsis and has been
deposited on 4 June 1998 with the German Collection of Microorganisms and Cell

15 Cultures (DSMZ-Deutsche Sammiung von Mikroorganismen und Zellkulturen GmbH),
Braunschweig, Deutschland and has been given the accession number DSM No.
12216.

The present invention further provides a process for the production of the compound

20 named Amycomycin from amycolatopsis species ST101170, its mutants and variants,
under aerobic conditions in a nutrient medium containing one or more sources of
carbon and one or more sources of nitrogen and optionally nutrient inorganic salts
and/or trace elements, followed by isolation of the said compound and purification in a
customary manner.



known manner by physical nmeans, for exanple irradiation such as with
ultraviolet- or 5 X-rays, or chem cal nutagens, such as

et hyl met hhk%ﬁsul fonate (EMS), 2-hydroxy-4- methoxy-benzophenone (MOB) or
N- et hyl - NVOSTE325 N ni t r osoguani di ne (MNNG) .  The screeni RGI/ERIPNIIE: t abl e
mut ants and variants which can produce the conpound according to the

i nvention can be confirnmed by determ gpation of the biological activity 10
of the active conpounds accurulated in the culture broth, for exanple by
testing the antibacterial action, in particular against Vanconycin
resistant strains (see Table 2 below). Preferred carbon sources suitable
for aerobic fernmentation are assim |l able 15 carbohydrate and sugar al cohol s
such asMgtamtoarg vardarits éthermiorddrganismaEBT MHI1F0 aisay also belapll ot synthwesiza ni ng

nat ur al , products ;such as t extract. Suitable sources of njtrqgen are,
For " exalhBicBmBaH acgercias e praneo Biantit, ieh SnBHsiTiay Ry prdfced T 2
degr adafricWh REAAGCE B pRysical AfeapsPlop BREmPlk ifrhdiBtiom SGch 48 @4th ltkdvidiét- opr ound
seeds exanpl mai ze, white beans, soya or the cotton plants,

f or e of
di sti PI%Taysh Of 6@?’&?@%W%@Os%mhylm%m%‘ﬁ‘ﬁﬁ?a@e@t“”%31“Y&FfH‘Yy"east
extract . KERGRRI t_m@‘t}q,_ [ | oo | nic salts
whi ch trﬁgth‘%&% rblé(}a\%?b sol u'tgi(gfr?@gdr{%ont ailﬁ\ﬂgﬁt@éﬂ}?@trm%lfgﬁﬁuge, m@ﬁﬁ@i des,
carbonat es, sulfates or phosphates of the alkaline netals or alkaline
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f
Amycomycin proce particu exanple, 1 n a nu |en€ medi um
conpr i sacegrdifgptd the. ibventioh cEndteccanfirnied by ketgrminatiehef #ie piolbgical acidityabout
0.5t % gl. ucose referably.1.10.3 % ahou .5 to % gl yceri ne,
or o 2B aftye BENE ol g ing ciituHivh Brbxein by GBS | o 2
to 0.3 Zntibabtevial 4:tidnt i particl@PAgiIest VaREenetiabesis@ntdsitaing (fee’Faddout 0.1 to
0.5 % yeast extract, preferably 0.2 to 0.4 % about 30 0.05 to 0.2 % sodi um

chl orio@'o‘ﬁ)r-eferably 0.1 to 0.2 %and about 0.1 to 0.5 % CaCO3, preferably
0.2 to 0.3 % These anounts are based on the weight of the whole nutrient
medi um_WO 01/ 42210 PCT/ EP0O0/ 11752 4 The cultjvation of ST101170 is

car ri edPrefprregeasber spyRges suitahiy fafResobig fasmentation\are @ssimilable

15 carbohydrate and sugar alcohols such as glucose, lactose or D-Mannit as well as
carbohydrate-containing natural products such as malt extract. Suitable sources of
nitrogen are, for example, amino acids, peptides and proteins, including their
degradation products such as peptones or tryptones, meat extract, ground seeds, for
example of maize, white beans, soya or the cotton plants, distillation residues from

20 alcohol production, meat meal and yeast extracts, but also ammonium salts and
nitrates. Suitable inorganic salts which the nutrient solution can contain are, for
example, chlorides, carbonates, sulfates or phosphates of the alkaline metals or
alkaline earth metals, ion, zinc, colbalt or manganese.

25 The formation of Amycomycin proceeds particularly well, for example, in a nutrient
medium comprising about 0.5 to 5 % starch (soluble), preferably 1 to 2 %, about 0.5 to
5 % glucose, preferably 1 to 3 %, about 0.5 to 5 % glycerine, preferably 1 to 2 %,
about 0.1 to 0.5 % corn steep liquor, preferably 0.2 to 0.3 %, about 0.2 to 1 % peptone,
preferably 0.4 to 0.6 %, about 0.1 to 0.5 % yeast extract, preferably 0.2 to 0.4 %, about

30 0.05 to 0.2 % sodium chloride, preferably 0.1 to 0.2 % and about 0.110 0.5 % CaCOs,
preferably 0.2 to 0.3 %. These amounts are based on the weight of the whole nutrient

medium.



shaking or stirring in shake flasks or |aboratory fernenters, optionally
with introduction or air or oxygen. Cultivation by fernentation can be
carried oo exanple, in sterile 5 w de-necked bottles or

r ound- bottoneJQ%Pasks of various vol umes, in glass: fernedCEELOVYSH oA st ee
tanks. The cultivation of ST101170 ma be carried out at tenperatures

bet ween about 20 and about 35C, preferably between about 25 and about 30 C
and pH between 4 and 10, 10 preferably between 6 and B. Under these
conditions the mcroorganismis cultivated in general over a period of 20
to 200 hours, preferably 24 to 150 hours. Cultivation is advantageously

carriegd, out e Fir r re-, cul ture, may be
pr epariae cHlt'é{&f %ﬁﬂ%ﬁl?ﬁﬂ%?a Hiedi %&nagrﬁ K%U%WB &, SHRMErgegaWi

pr oducﬁ}nékmgradsttrﬁhg th $Huke ﬂasag o Ribefatiyt Brrhéte S, Opfiohaly vaitH i'ﬁtro&@étldﬁx anpl e,
a volunme ,ratio o pre-culture is obtained, for exanple, by
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nycel ium can be obtained by, for exanple oW n he®m croorganismto
grow f 6F Vafvstee! tanks. about 40 days, preferably 5 to 12 20 days, on a solid
or liquid nutrient medium such as yeast-nmalt agar or potato-dextrose agar.
The course of fernentation and the formation of Amyconycin can be nonitored
by neﬂ‘he@altikahinmoft&ﬁﬂﬂé?ﬁkhay belcperedmutaﬂtémwatnyesrbemaén@duheo lahdl ogi cal
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filtrate as, well as. in ”b-lt %céellum X however, the nmain anount is
Rh0ta tey

presend® "?fal?l‘@rtﬁlﬁf‘élqd d??f&%rﬂief@éﬁp%g 350 S6MER- ed usi ng known
separation techniques. Thus, it can be recovered fromthe culture filtrate
by, for exanple, filtration or centrifugation. The filtrate can be

ext r acCallivaliamisadwentageausly gapiey qubdnseveraistagesadiretly,iane eronbiespreol vent

such ag fur@%[-r%g eipr‘éPQﬁé'd xﬁ%QFg@ecfglgtgi'gh%gaﬁWA Bt L AIRhE Rk, OF the Tike,

prefer al['!) eth
15 productlon medium is then moculated with the pre-culture in, for example, a volume

ratio of 1 : 10. The pre-culture is obtained, for example, by inoculating a nutrient
medium with sporified mycelium and allowing to grow for about 20 to about.120 hours,
preferably 24 to 90 hours. The sporified mycelium can be obtained by, for example,
allowing the microorganism to grow for about 1 to about 40 days, preferably 5 to 12

20 days, on a solid or liquid nutrient medium such as yeast-malt agar or potato-dextrose
agar.

The course of fermentation and the formation of Amycomycin can be monitored by

methods known to the skilled person such as by measuring the biological activity of the
25 cuiture broth in bioassays or by chromatographic methods such as thin-layer

chromatography (DC) or high-pressure liquid chromatography (HPLC).

The compound Am_ycomycin is present in the culture filtrate as well as in the mycelium.

Usually, however, the main amount is present in the mycelium. The compound can be
30 isolated using known separation techniques. Thus, it can be recovered from the cuiture

filtrate by, for example, filtration or centrifugation. The filtrate can be extracted with a



The active material can also be recovered fromnyceliumby extraction with
a water mscible solvent such as nethanol, acetone, acetonitrile,

n- propanol or iso-propanol, 5 preferably nethanol or acetone or a water

i mi sci bl V8142 such as t-butanol, ethyl acetate, chl RCITEROO1752

di chi oronet hanol or the like, preferably butanol or ethyl acetate. The
extraction of the culture filtrate na§y be carried out at a wi de pH range.
It is preferable, however, for the extraction to be carried out in a
neutral or weakly acidic 10 medium preferably at a pH of between 4 and 9.

The or ggeCinfibEiBRE sdTVeht8ach a8 nasnandl! &tflyl dtevte Ushibrafsint dichfbréMefliare t he
active crude material. The isolation or purification of the conpound

Ay comPE the 1e; Prfecably bulanglar sthyl acetefown manner taking into consi deration
t he chamy ; b | byl nﬁ;&@' R doSrahfi tural
corrpouﬁg?e%%e met ﬁgﬂ%gpadi%o?%ﬁdggé%? f/rbxélrnéco g@ﬁ bgcégg%gﬁ%w[t%tat etg?nvent i on
i s sol mischlesaivent sueh as meihanohragseteneo anetopitrile en-prapanobohiso-pnepanol] of

Dur 14 SRR o MY SEUINES e et B AR T U SRR By T 51 e
XAD 7  acBtten ohiatofdmms dichibfdmethandindrehe like iofeferdbly bilitanol diasthyl adbidt@del phi a,

USA) or on simlar resins. The separation can be carried out at a wi de pH
range. Preferably the pH range is 1 to 9, nore preferably 2 to 8. Also

sui t abTpea@rabticieoPIhe JdURVES figattMSEDbE 2aiedibut bba widd PRI ang® gt @nd RP18, such
as have been generally publicized in the context of high-pressure liquid
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nor mal - phase’ %‘%‘rfé(}grra ographi ¢ supports such a%rbsp ica gel ,;Ioré A1203

(al uni sancentrated nevacuum anddrietkio givethe aative ceudenmaterial.uent s are suitabl e
for this such as 30 dichl oronethane, chloroform nethanol, ethyl acetate,
acetone, petroleumether or conbinations thereof. The pH can be vari ed,
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ot het% charagterstics of the natural compound.

One method of isolation of Amycomycin according to the invention is solution partition
in a manner known per se.

20 Another method of purification of the Amycomycin is by chromatography on adsorption
resins such as Diaion® HP-20 (Mitsubishi Casei Corp., Tokyo), on Amberlite® XAD 7
(Rohm and Haas, USA}, on Amberchrom® CG (Toso Haas, Philadelphia, USA) or on
similar resins. The separation can be carried out at a wide pH range. Preferably the pH
range is 1 to 9, more preferably 2 to 8. Also suitable are numerous reverse phase

25 supports, example RPg and RP4s, such as have been generally publicized in the
context of high-pressure liquid chromatography (HPLC). A further possibility of
purification of the compound according to the invention consists in the use of so-called
normal-phase chromatographic supports such as silica gel, or Al,O3 (alumina) or
others in a manner known per se. Many eluents are suitable for this such as

30 dichloromethane, chloroform, methanol, ethyl acetate, acetone, petroleum ether or
combinations thereof. The pH can be varied, for example, by addition of triethylamine.



known per se. It is noreover also possible to recover the conpound
Amyconycin from the crude material by crystallization. Suitable herefor
are, for exanple, organic 5 solvents and their m xtures, anhydrous or with
the addi t W0I22Mat er. An additional process for :the i solmtIEF0ATTS2
purification of the conpound according to the invention consists in the
use of anion-exchangers, preferably i the pH range of from7 to 10 and
cation-exchangers, preferably in the pHrange of from3.to 7. 10
Particularly suitable for this purpose is the use of buffer solutions to
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I nvention are inorganic or organic salts such as are described in

Rem ngt on' s _Pharmaceutica] ,Sciences (17. Editjon, page 1418 985) ).
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i norganic or organic acids such as HCL, HBr, H2SO4, "'naleic acid and
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condi t ithe srgamicsonivents bdve beemaddedpounds according to the present

I nvention. Exanpl es of obvious chem cal equivalents are esters, ethers, WO
01/ 42210 PCT/ EPOO/ 11752 7 am no derivatives, conplexes or adducts of the

or wi t Additonaiyisounts-aueent chromategrapmeusing arbipieasic eluent system made up
of two or more solvents such as water, methanol, ethanol, butanol, isopropanol,
15 acetone, dichloromethane, ethyl acetate or petroleum ether, is a possible purification
process.

The compound Amycomycin or chemical derivatives thereof can be converted to the
corresponding pharmacologically acceptable saits by methods known to one skilled in
20 the art.

Pharmacologically acceptable salis of compounds according to the invention are
inorganic or organic salts such as are described in Remington’s Pharmaceutical
Sciences (17. Edition, page 1418 (1985)). Possible salts are alkali metal salts,

25 ammonium salts, alkaline earth metal salts, salts with physiologically acceptable
amines and salts with inorganic or organic acids such as HCL., HBr, H,SO4, maleic
acid and fumaric acid.

Obvious chemical equivalents of compounds according to the present invention are
30 compounds which have a slight chemical difference but which have the same or similar
activity or which can under mild conditions be converted to the compounds according

to the present invention. Examples of obvious chemical equivalents are esters, ethers,



Esters may be prepared, for exanple, by reacting Amycomycin with carboxylic
acids in 5 the presence of reagents such as dicycl ohexyl carbodii m de

(DCC), or by treating the conpound with an acyl ating agent such as an acid
chl ori de. v\‘:‘%ﬁ’é‘f’%mrray be prepared, for exanple, from Anyc@®Er@EPR/YS2 eact i on
wi th al kylating agents under basis conditions. 10 O her nethods of
preparation of esters and ethers are @given in the literature, for exanple,:
i n Advanced Organic Synthesis, 4th Edition, J. March, John Wley & Sons.,
1992. 15 Chemi cal equivalents may be stable conplexes with nmetal ions e.g.
transi tantino detivdtives| chrapleés or &fdicts GitAe or Githdte cmiin'ﬁﬁbn@é Scdor@ingdd for
tetram c acid.derivatives and may be prepared by the nethods given in the

lit er adlf OVERYnaka et. al., Chem Pharm Bull. 1979, 27, 1901. K
Mat suo, Chem Pharm Bull. 1980, 28, 2494). 20 The doubl e bonds of the
al kyl side chain may be reduced by the nethods given in the literature,

for ex&are may be prepargd. fauerampleyhy iegeting AoycaByeipysth caxbaxidisiacidsriess,

New Y; ; t i bed b
Nt “$ife A3BRke pFAloend Slcn TNIGRIGNABHRLANGIR! BV o badpg sy Po0 b
(1972) copyound vithsen atcylating@dent edchias an acidvwekdorid®y be produced by reaction

of the double bonds 25 with reagents |ike Os04 as described in the
literature e.g. in Chem Rev. 1980, 80, 187. Derivatives may al so be

f or med Hilyers ermebe peepanéd tfoeexkmibié sfrdrn rosydoryeireipp réattion with kyilatibgi on e. g.
with MCPBA |i ke descri bgq I n Advanced Organic Synthesis, 4th Edition, J.
Mar ch, 298RS URAELPagis§gnditons.goo 30 The physical -chenical as wel | as
specq@ oscopi ¢ characteristics of the conpound Anyconycin according to the
i nvention are as follows: WO 01/42210 PCT/ EPO0/ 11752 8 Appear ance:

col our IQiBer regihogds of preparationoffisters apd etiwysare giyendn the literstweufosr f or mul a:

065"'11%%%1& in Advanced Organic Synthesis, 4" Edition, J. March, John Wiley & Sons.,
1992,

15 Chemical equivalents may be stable complexes with metal ions e.g. transition metals
like La*, Sm®", Eu®, Gd ¥, which are typical for tetramic acid derivatives and may be
prepared by the methods given in the literature (K.Tanaka et. al., Chem. Pharm. Bull.
1979, 27, 1901. K. Matsuo, Chem. Pharm. Bull. 1980, 28, 2494).

20 The double bonds of the alkyl side chain may be reduced by the methods given in the
literature, for example in P. N. Rylander, “Hydrogenation Methods”, Academic Press,
New York (1985}, Chpt. 2 or may be hydrohalogenated by methods described by H.O.
House in “Modern Synthetic Reactions”, W.A. Benjymin, Inc., New York (1972), pp
446-452. Hydroxyiated derivatives may be produced by reaction of the double bonds

25 with reagents like OsO, as described in the literature e.g. in Chem. Rev. 1980, 80, 187.

Derivatives may also be formed by conversion of the double bonds into epoxides by
oxidation e.g. with MCPBA like described in Advanced Organic Synthesis, 4" Edition,
J. March, John Wiley & Sons., 1992.

30
The physical-chemical as well as spectroscopic characteristics of the compound
Amycomycin according to the invention are as follows:



HPLC (H gh Pressure 5 Liquid Chromatography: Colum: Purospher Star RP.1 8e
(Merck), 55 x 4 nm 3 pm Eluent:CH3CN 0,01 % H3PO4 (85% G adient: Tinme
(mn) % CRfuafe00 5.0 3.00 95.0 10 5.00 95.0 6.00 5. .00 5.0 Flow
2 m/mn Tenp.: 48 C 15 Detection: 210 nm 254, 280, 320,?’55#%%47572.67 mn
Mol ecul ar wei ght 1198. 64 Da HR- FAB-Q{B 1220. 801187 [ MtNa] + 20 1H und
13C-NVR' see Table 1 WN'S: MeOH, max®(log ) = 229 nm (3.29), 281 (3.16)
Table 1: Chem cal shift of Anyconycin in MeOD at 300 K. 25 H 13C 1 0.86
14.76 2 0.97 20.83 3 1.89 31.20 4 3.41 82.20 5 1.70 39.55 WD 01/42210
PCT/ EPOO/ 11752 9 6 0.77 13.63

Appearance: colourless solid, soluble in methanol, DMSO, pyridine
Molecular formula: CgsH11sNO13
HPLC (High Pressure
5 Liquid Chromatography: Column: Purospher Star RP.18e (Merck), 55 x 4 mm, 3 um
Eluent:CH3;CN/ 0,01 % H3zPO4 (85%)
Gradient: Time (min) % CHi:CN

0.00 5.0
3.00 95.0
10 5.00 85.0
6.00 5.0
10.00 5.0
Flow: 2 ml/min
Temp.:40 °C
15 Detection: 210 nm, 254, 280, 320, 380
tr: 2.67 min
Molecular weight: 1198.64 Da
HR-FAB-MS: 1220.801187 [M+Na]"
20 'H-und PC-NMR: see Table 1
UVNVIS: MeOH, max(log }=229 nm (3.29), 281 (3.16)
Table 1:
Chemical shift of Amycomycin in MeOD at 300 K.
25
1H 130
1 0.86 14.76
2 0.97 20.83
3 1.89 31.20
4 3.41 82.20
5 1.70 39.55




7 3.54 80.19 8 1.65 36.32 9 0.86 12.71 10 1.43 31.20 11 1.44 36.46 12
3.75 71.98 13 1.62/1.54 44.79 14 3.74 72.22 15 1.58/1.37 36.46 16
1.63/1.14 29.27 17 1.51 40.69 18 0.90 15.70 19 3.70 72.90 27 1.51/1.46
42.12 28VRW#2KE5 31 29 1.52 42.12 30 3.80 72.54 31 XCEEPQMIFR 35 5 g2
142.18 33 - 138.47 34 1.83 12.75 35 - 206.04 36 4.21 41.00 37 1.14
iz.;; 38 5.36 128.37 39 - 138.72 4091.69 12.75 41 3.98 80.54 42 1.64

6 0.77 13.63
7 3.54 80.19
8 1.65 36.32
9 0.86 12.71
10 1.43 31.20
11 1.44 36.46
12 375 71.98
13 1.62/1.64 4479
14 3.74 72.22
15 1.58/1.37 36.46
16 1.63/1.14 29.27
17 1.51 | 40.69
18 0.90 15.70
19 _ 3.70 72.90
27 1.51/1.46 42.12
28 4.07 66.31
29 1.52 42.12
30 3.80 72.54
31 433 73.26
32 6.62 142.18
33 - 138.47
34 1.83 12.75
35 - 206.04
36 4.21 41.00
37 1.14 17.77
38 5.36 128.37
39 - 138.72
40 1.69 12.75
41 3.98 80.54
42 1.64 41.25
43 0.88 8.02




43 0.88 8.02 WD 01/42210 PCT/EPQD/ 11752 10 44 3.59 73.88 45 1.49 36. 46
46 1.62/1.32 23.50 47 1.55/1.32 33.34 48 3.80 75.09 49 1.74 42.71 50
0.77 11. 93voGtkadedl 77.87 52 1.61 36.46 53 0.86 12.75
55 1.61/1.44 36.46 56 3.77 71.83 57 1.67 44.53 58 3.9
2 1.82 13481 63 -
69 5.50 (b)

37.54 60 5.84 (b) 131.7 (c) (c)

65 3.24 (b) 27.91 66 - (c) (c) 6% -
44 3.59 73.88
45 149 36.46
46 162/1.32 33.50
47 1.55/1.32 33.34
48 3.80 75.00
49 174 42.71
50 077 11.82
51 341 77.87
52 161 36.46
53 0.86 12.75
54 15501.32 3137
55 161144 36.46
56 3.77 71.83
57 1.67 4453
58 3.02 71.12
59 2.30 37.54
80 5.84 (b) 1317 (9)
61 - (c)
62 182 13.81
63 . ©
64 - (c)
65 3.24 (b) 27.91
66 - (c)
67 - (c)
68 - (c)
89 5.50 (b) <1193 (0)
70 3.0 56.52
71 1.10 2431
72 1.10 24.31

b) Broad signals

32 31. 37

seipRpiTi

-119.3 (c¢)




70 3.09 26.52 71 1.10 24.31 72 1.10 24.31 b) Broad signals WO 01/42210
PCT/ EPOO/ 11752 11 c¢) These signals are not visible. C60 and C69 could only
be assigned with the HMX-spectrum 5 Amyconycin has extraordinary

anti bact er "AM421Pyity  particularly against gram positi vECI/BRGStIETS2a Ssuch
as, for exanple, Staphylo- and Enterococcen. M ninmum i nhibitory
concentrations of Anycomycin against alli de range of bacteria are given in
Table 2 below. These strains in particular have lately increasingly proven
to be problemstrains, i.e., those mcroorgani sns which have becone

r esi st arg) Thesexsighalagramot lvisitile.cS60 Tind 069 sapldrordy ibeyassigricaewih ¢isent
corrpounc{élh elation to other antibiotics is shown, for exanple, in the

i nhibiti “S%ﬂ%ci n- and teicoplanin-resistant strains such as, for
exanple, E faecalis, E. faeciumor E. gallinarium Table 2: M ninmm

I nhi bition Concentration (ng/L) (mcro-dilutions test) 15 G anpositive
Strain CODE Anyconycin Vanconycin S.aureus 011 HT3 oxa Sery S 0.08 0.3

S. aur egs S AL Cetrad P cRrdP 2 b8y RgRs 2 RRRiRKa S ery
S tet %ﬂ%&oorhg S. aur erus OlﬁHTl nO\; Ra<1=vgt¥'§i&g§%§ﬂfggg§?‘(e%§ 11l nov R
tat R 0.lgtariaigichasafereaxanple, Stapiylenand-ErterocrecemtMiRinupdnlibilBy S. aur eus
011Q071 Qf! I . R ery
ro tet Keg e S Anlycinyin ot Bl ot Sitledd a8 Bl Plo 2 T P
012HTS5 dfdiowr Thesefsttaints iR partiduldr.Have lately increasingly proven to be problem strains,
i.e., those microorganisms which have become resistant to existing antibiotics. The
10 superiority of the present compound in relation to other antibiotics is shown, for

example, in the inhibition of vancomyecin- and teicoplanin-resistant strains such as, for

example, E. faecalis, E. faecium or E. gallinarium.

Table 2: Minimum inhibition Concentration (mg/L) (micro-dilutions test)

15
Grampositive Strain CODE Amycomycin Vancomycin
S.aureus 011HT3 oxa$S ery S 0.08 0.3
S.aureus 011HT18 ATCC 13709 Smith 0.08 0.3
S.epidermidis 012G020 oxa$S ery S tetR 0.3 0.6
S.aureus 011HT1 novR <=0.04 0.08
S.aureus 011DU5 novR tetR 0.08 0.15
S.aureus 011CB20 oxa R ery Rc tetR 0.08 0.15
S.aureus 0116071 ofl S oxaR eryS tetR 0.15 0.6
S.aureus 011G0OB4 oflR oxaR eryRc tetR 0.3 1.2
S.epidermidis 012G042 oxa R 0.3 1.2
Staph.coag.négative 012HTS ofiR oxaR tetR 0.15 0.6
S.aureus 011GR91 priR oxaR eryR novR 1.2 1.2
S.pyogenes 02A1841 van S ery Re 0.3 0.15
S.pyogenes . 02A1UCAH van S ery S 0.6 0.16
S.pyogenes O2A1FI6 eryR 0.6 0.08
Strepto ar.G 02G0CB2 tetR rifR novR 0.6 0.156

S.pneumoniae 030BI2 eryR 0.15 0.15



S.aureus 011GRI91 pri R oxa Rery Rnov R1.2 1.2 S pyogenes 02Al SJI van S
ery Rc 0.3 0 15 pyogenes. (2A1UCl1 vanS ery S 0.6 0.15 S. pyogenes

02A1FI 6 eib 87(}@ 0 08 Strepto gr.G 2&0CB2 tet Rrif Rnov R0.6 0.15

S. pneurmnl ae 6 12 ery R 0.15 0.15 WO 01/42210 PCT/ EPOOFETERYINITS
Smlleri O@2m 1CR12 ery Svan S1.2 0.3 S mtis 2mtGR1l6 ery Rl van S 1.2
0.3 E. faecium-02D3AP9 nov S van R er1)2 Stei R0.6 >40 E.faecium 02D3HT12
tei Rvan Rery Rtet R0.6 >40 E faecium 02D31P2. tei R van Rery Rtat R
ND >40 E.faecium 02D3HVMB nov S van A ery Rtei R 1.2 >40 E gal l'i narium
O2DOHVB vanS@illedt R er P22iERI2 540 Y §e@BSi s 02D2HMB2nov R varPB ery R tei
S 2.5 >40 Brhitecal i s (2BRGRI ATCC WmZVancsv R 2.5 212 E.faecatd3s 02D2DUL8
tet R nov 3 E bagsdsi s Q% van Sglgat R 1.2
Garmegatl\ll%ef;esc%r"gu n CODE E. coli DBI O 5013%/ R S fuctGS nov S N% >40

P. aer ugi nod=Peekm 391 PRI >4E?'Rp'aa§rwﬁnfs§% 17719%% 391 HT3 18t ant

per meabl e Eif8eciufd Anycom®2DBIR2 andtdi RsvapRaergRcietR i cal | Wbaccept abl=gosal ts and

derivativeg gafinPe adnbibie’ edndv® N ARKR tfRef eralle to mammpps, and in
particul a hunmans as %l?q%ar maceuticals on their ovvn in mxtures with

one anot heFTgai'ﬁﬂ"uf'h the ¥ phafRee &R TP conposi'ti ons whi cHPper ni t
parent er al Efredatiher npdeePasMIadnmayifsvare iegrR teiSccor disgl y the pelsent

i nvention & geeali€! at es pepAIBECONY CATtcagdd1d oy ROhar maceut i cal |y sgcept abl e
salts and dEefraéc\éstlves f&rm%% as phatreﬁgceukl cals and t20 t he use g)f

E.faecalis O2D2HT10 novR van S tetR 12 0.6
Gramnegative Strain CODE
E.coli DB10 250IP5 eryS fucS novS ND >40
P.aeruginosa 1771 391HT2 >40 >40
P.aeruginosa 1771m 391HT3 mutant perméabie >40 >40

Amycomycin and its pharmaceutically acceptable saits and derivatives can be
administered to animals, preferable to mammals, and in particular to humans as

5 pharmaceuticals on their own, in mixtures with one another and in the form of
pharmaceutical compositions which permit parenteral or other modes of administration.
Accordingly the present invention also relates to Amycomycin and its pharmaceutically
acceptable salts and derivatives for use as pharmaceuticals and to the use of
Amycomycin and its pharmaceutically acceptable salts and derivatives for the

10 production of medicaments having antibacterial activity. The present invention further

relates to pharmaceutical compositions which contain an effective amount of
Amycomycin and/or one or more pharmaceutically acceptable salts and/or derivatives
thereof, together with a pharmaceutically acceptable carrier.

15 Amycomycin can be administered enterally (oral route), parenterally ( intravenously or
intframuscularly) rectally or locally (topically). Pharmaceutical compositions which
contain Amycomycin or a pharmaceutically acceptable salt or derivative thereof with
other pharmaceutically active substances can be prepared by mixing the active



Amycomycin and its pharmaceutically acceptable salts and derivatives for
the 10 production of nedi canents having anti bacterial activity. The present
invention further relates to pharmaceutical conpositions which contain an
effective HBUAE2I8f Anyconycin and/or one or nore phar naBCHEP@ALTSE
acceptabl e salts and/or derivatives thereof, together with a
phar maceutically acceptable carrier. 18 Anycomycin can be adnini stered
enterally (oral route), parenterally ( intravenously or intramuscularly)
rectally or locally (topically). Pharmaceutical conpositions which contain
Any cony compounds wiihioma oz maore phaymacaiegically telested aoxiliares ard/ovexdgientsof wit h.
ot her pharnmaceut.ically.acti.ve suh nces can be. prepared b 1.Xi ng t he
active G Ganverng e syl ith & SRRl RE TRl bolipes.”
phar mac Fb@@e@a(tdmetbpd:@ﬁsme%dnauexihbln@icmeapgn@u)pbinﬁﬁsnt@l(@r@bms orgjags)converting
the m xture into a sui tabl_gz Ehar maceu |,§all formsuch as, solutions
powder slipasemeprepagations) IRid cRmplexeRLalRidal sispsssioRs o sunRasierfsssyitebleans or
gel s) 5 fdriaRRiRiERatidicpar ations, |ipid conpl exes, col oidal dispersions or
suppositories suitable 5 for adm nistration. Possible auxiliaries and/or
excipients for formulations of this type are the pharnmaceutically
cust oma 4aul gt | Lk : enul sifiers,
| ubri caﬁﬁg%lblgllaé‘%g%beg%b?&éfg%%léehgso@gﬁrﬁqagegﬁéf%‘rlssﬁhgsgé ﬁ"seubst ances. 10 As
i s cust phammaceutieallyadustonsariydiqaidl artsiotich fikerd and extestdecs] sofveatiyemiuifiaas on as
wel | as, .the dosage range which are sujtable in specific case depend on
t he spel':'Panrftﬁ' uf Fgg@gatsaﬁ@ogﬁnf%%m&nztpg%&ﬁuPﬁgnE%ss pective condition or
di seage, and can be optim zed using nmethods known in the art. As an
exanpl e, a dose of 0.001-10ng, preferaply 0.1 15 - 5 ng, ore preferably
1.0 ng P8is @%%ymega%'ewqgmﬁ%?&n tt@_%WOéef adminisiration aellidte shoul d
at | easfnhehfosallb rhfgeWhich@re sORAIN6 i H8pEafic Efst ®dpeialon theSpkeick¥bBY are
il lustrative éxanples of the present i1nvention but not limtative of the
scope t tieategfand arpthe state of the respective condition or disease, and can be optimized
using methods known in the art. As an example, a dose of 0.001-10mg, preferably 0.1
15 — 5 mg, more preferably 1.0 mg for a body weight of approx. 75 kg may be suitable.

The dose should at least be sufficient to produce the desired effect.

The foliowing are illustrative examples of the present invention but not limitative of the
scope thereof :

20
Example 1:

Preparation of seed material

25 100 mi of nutrient solution (4 g/l yeast extract, 15 g/l soluble starch, 1 g/t KzHPOQ4,
0.5g/l MgSO4 x 7 Hx0 filled with water to 1000 mi, pH 7.0 before sterilization) in a
sterile 300 ml Erlenmeyer flask is inoculated with the strain Amycolatopsis sp.(DSM
12216) and incubated for 5 days at 28°C and 180 rpm on a rotary shaker. 1.5 mi of this
culture is subsequently diluted with 1.5 mi of 99 % glycerine and stored at 20°C.



Exanpl e 1: Preparation of seed material 25 100 ml of nutrient solution (4
g/l yeast extract, 15 g/l soluble starch, | g/l K2HPO4, 0.5g/1 MgSH4 x 7
HZOfi”eg"éNr#“ yater to 1000 m, pH 7.0 before sterilization) in a
sterile 3 rl enmeyer flask is inoculated with the sECAEROMHYI| at opsi s
sp. (DSM 12216) and incubated for 5 ys at 28C and 180 rpmon a rotary
shaker. 1.5 m of this culture is subsequently diluted with 1.5 m of 99 %
gl ycerine and stored at 20C.- WO 01/ 42210 PCTI EPOO/ 11752 14 Exanple 2:
Preparation of culture or pre-culture of Anycol atopsis sp., ST101170 (DSM
12216) in 5 Erlenneyer flasks. A sterile Erlenneyer flask containing 100
m  of Efﬁ? @ld-owing nutrient nmedium 10 g/l starch solution, 10 g/l

gl ucose, o/l glycerine 99 % 2.5 g/l corn steep fluid or liquor, 5 g/l
peptone, 2 g/l yeast extract, | g/l NaC and 3 g/I CaCO3 is inoculated with

or i Chrepapgtonitr BB erinicthie G QoS s Sy V0 Sl ek o 8

shaksrEménriégerflaskeind 28C. Maxi num production of the conpound Anyconycin
is reached after 72 hours. A 72 hour old subnersed culture (produced
according to the descri bed process for the 15 shake culture, Exanple 1,

ut w A*%térfé@ Ef’léhﬂﬁ&%é{ﬂhﬁﬁ%éh&ﬁ)ﬂméﬁ 00/nhl A Olrr&;tflu.ﬂl‘lént rﬁ&?lﬁm?"fb all® 9

CaC33 an IS sufficient e 1 noculation¥of 10 and

d /1 :
200 L stemeeﬂ?léio@, JWPoA dicasaot@ DA glysaring88 %, 25 gllcom steeprfiuidordiquos®
Pr oduct 4 t i A run wi.th the
Fol | o hehi8he, 2161 9ERUBHLY TEOTE! dhes B C a6 36 TR Rind B Polillcose 10
g/ | 10! of grown eutigre)(same nutrient solution, but with 2 % agar) or with 1 ml of a glycerine
culture (see Example 1) and incubated on a shaker at 180 rpm and 28°C. Maximum
production of the compound Amycomycin is reached after 72 hours.

A 72 hour old submersed culture (produced according to the described process for the

15 shake culture, Example 1, but with the following medium: 15 g/l glucose, 15 g/l
soyameal, 3 g/l CaCOs and 5 g/l NaCl, pH 7.5) is sufficient for the inoculation of 10 and
200 L fermenters with an inoculation amount of 10 %.

Example 3:
20
Production of the compound Amycomycin

A 200 L fermenter was run with the following parameters:

25 Nutrient medium: 10 g/l starch
10 g/l Glucose
10 g/l giycerine 99 %
2.5 g/l cornsteep liquor
5 g/l peptone

30 2 g/l yeast extract
7 g/l Nacl
3 g/l CaCO;



2.5 g/l cornsteep liquor 5 g/l peptone 30 2 g/l yeast extract 7 g/l Nacl
3 g/l CaCO3 WO 01/42210 PCT/ EPO0/ 11752 15 pH 7.2 (before sterilization)

| noculum 10 % fermenter volunme Incubation time: 60 to 80 hours | ncubation
t enper at UNOQ01AB30 5 Agitation: 50rpm Aeration: 150 |/ m RCBEP@MAETRi on of 1
to 2 m of an ethanolic polyol solution it was possible to limt foam
formati on. The production maxi nrum wad5reached after 69 hours. 10 Exanple 4:
| sol ati on of the conpound Amyconycin 200 1 of the culture solution obtained
from Exanple 3 was centrifuged and the nmnycelium was exhaustively extracted
wi th methanol . The net hangH B2t(befote stedlizlionpncentrated to a ratio of :
approximately 1 : 10 to obtaoir} a cqglourless precipitate which was filtered
of f. THRGCUMBcedure was r d9eATeMENe YOIUME subst ance Amyconycin could no

| onger he,gbRtihRe i n the gothigbHdurd HPLC) . The residue was freeze-dried and
subsequently purified by HPLC: 20 1. Columm: (r)Fractogel TSK-HW 40 (4L,

500 x 10cubatipn tenpenatureMe@@°®l ow Rate: 20 ml/nin Detection: 204 and 236
nm 2,3 Tht%aélﬁ_actions enri qjlb wi th Amycomycin eluted after 125 m nutes.
Fr act'(ﬁ% ‘e pool ed based on HPLC (conditions nentioned above). The
active ggali@d fractions 150 /min

By addition of 1 to 2 mi of an ethanolic polyol solution it was possible to limit foam
formation. The production maximum was reached after 69 hours.

10
Example 4: Isolation of the compound Amycomycin

200 | of the culture solution obtained from Example 3 was centrifuged and the
mycelium was exhaustively extracted with methanol. The methanol extract was

15 concentrated to a ratio of approximately 1 : 10 to obtain a colourless precipitate which
was filtered off. This procedure was repeated until the substance Amycomycin could
no longer be detected in the filtrate (HPLC). The residue was freeze-dried and
subsequently purified by HPLC:

20 1. Column; ®Fractogel TSK-HW 40 (4L, 500 x 100 mm)
Eluent: MeOH
Flow Rate: 20 ml/min
Detection: 204 and 236 nm.

25 The fractions enriched with Amycomycin eluted after 125 minutes. Fractions were
pooled based on HPLC (conditions mentioned above). The active pooled fractions
with the desired compound were concentrated in vacuum and freeze-dried.



with the desired conmpound were concentrated in vacuum and freeze-dried. WO
01/ 42210 PCT/EPOO/ 11752 16 2. Columm: Silica Gel 60 (Merck); Erimatech
(300 x Zo‘q;go &%‘Xm) Eluent: A) CH2CI2 B) CH2Cl2: MeOH 9: 1 C MeOH 5
Gradi ent: MM B %C 0 100 0 0 15 100 0 0 35 0 100 OFCHEPYMEZ 0 10 65
0 0 100 Flow Rate: 25 m/mn Detecti ?n: 236 and 288 nm 15 The active
conpound Amyconycin eluted after 42 miButes. Fractions were pool ed based
on HPLC (conditions nentioned above). The active pooled fractions with the
desired conpound were concentrated in vacuum and freeze-dried. 3. Colum:
(r) Fractogel TSK-HW40 (1 L, 500 x 50 mm) 20 Eluent: MeOH Fl ow Rate: 5

M/ mn o DtfGhhO8ii . } Anmyconycin el uted
after 1?['2 m nu!t."egr.hcgg%' é?g%%%brﬁﬁﬁgﬁﬁ@ﬁ?%qgéﬁﬁﬁmﬁho ng of Anyconycin
coul d be EusntefAr@HaCkordi ng tB) CHeClalde®H® ntess. WO MLOAL0

PCT/ EPO0/ 11752 17 Cdains 1. A conpound of the formula: 5

5 Gradient: min %A %B %C
0 100 0 0
15 100 0 - 0
35 0 100 0
45 0 100 0
10 65 0 0 100

Flow Rate: 25 ml/min
Detection: 236 and 288 nm

15 The active compound Amycomycin eluted after 42 minutes. Fractions were pooled
based on HPLC (conditions mentioned above). The active pooled fractions with the
desired compound were concentrated in vacuum and freeze-dried.

3. Column: ® Fractogel TSK-HW 40 (1 L, 500 x 50 mm)
20 Eluent: MeOH
Flow Rate: 5 ml/min
Detection: 204 and 236 nm

The active component Amycomycin eluted after 112 minutes.
25

From 200 L fermentation broth 110 mg of Amycomycin could be recovered according
to the above process.



OHOHHHOOHOKHOH HCCH3 OHCH3 CH3 OHCH3 CH CH3 CH3 HO CH3 OH
OHOOHO-CH3 CH3 CH3 CH3 HO CH3 and its pharnaceutically acceptable
salts, esters, ethers and ot her obvious chem cal equivalents, in all their
st er eoi sor¥PPH4ZIY t autoneric forns. 10 2. A compound of ROTERMNESAI ar
formul a C65H115NOL8, obtai nabl e by cul}zi vation of the m croorganism

Anycol at opsi s species, ST101170 (DSMTL 216) under aerobic conditions in a *
nut ri ent nedi um cont ai ni ng sources of carbon and nitrogen, followed by

i solation and purification in a customary manner, and its pharmaceutically
15 acceplpbms e salts, and derivatives, in all their stereoisoneric and
tautoneric forns. 3. A process for the production of the conpound as
claimed in claiml or claim2, conprising cultivation of the m croorgani sm
Ay col at.opsiomprqundiafihe Bl 70 (DSM 12216) under aerobic conditions in a
nutri ent nmedi um cont ai ni ng sources of 20 carbon and nitrogen, followed by

I solation and purification of the conpound in a custonmary manner. 4. A
procegs according to claim3, further conprising conversion of the

resultant compound into a pharnmacol ogi cal Ich tolerable salt, ester, ether

or other obW Ho M2 Y a@aaa vover e
LI - -HCa CHA conpound as

and its pharmaceutically acceptable salts, esters, ethers and other obvious
chemical equivalents, in all their stereoisomeric and tautomeric forms.

10

2. A compound of the molecular formula CgsH11sNO4s, obtainable by cultivation of the

microorganism Amycolatopsis species, ST101170 (DSM 12216) under aerobic
conditions in a nutrient medium containing sources of carbon and nitrogen, followed
by isolation and purification in a customary manner, and its pharmaceutically

15 acceptable salts, and derivatives, in all their stereocisomeric and tautomeric forms.

3. A process for the production of the compound as claimed in claim 1 or claim 2,
comprising cultivation of the microorganism Amycolatopsis species, ST101170

(DSM 12216) under aerobic conditions in a nutrient medium containing sources of
20 carbon and nifrogen, followed by isolation and purification of the compound in a

customary manner.

4. A process according to claim 3, further comprising conversion of the resultant
compound into a pharmacologically tolerable salt, ester, ether or other obvious

25 chemical equivalent.

Lend



ester, ether or other obvious chem cal equivalent thereof for use as a

phar maceut i cal. 5 6. A pharnmaceutical conposition, conprising an effective
anmount of ﬁmpund as clained in claim1 or claim2 and/or a

phar maceutlca y acceptable salt, ester, ether or other PoHFPYI™heni cal
equi val ent thereof, and a phar maceut ﬁal |y acceptable carrier. 10 7. A
conpound as cl ai rred inclaiml or cld or a pharmaceutically acceptable
salt, ester, ether or other obvious chem cal equi val ent thereof for use as
an antibiotic. 1111111 * CL ~~~~ LLLILILELL TEHIT MS

5. A compound as claimed in claim 1 or claim 2 or a pharmaceutically acceptable salt,
ester, ether or other obvious chemical equivalent thereof for use as a
pharmaceutical.

6. A pharmaceutical composition, comprising an effective amount of a compound as
claimed in claim 1 or claim 2 and/or a pharmaceutically acceptable salt , ester,
ether or other obvious chemical equivalent thereof, and a pharmaceutically
acceptable carrier.

10

7. A compound as claimed in claim 1 or claim 2, or a pharmaceutically acceptable
salt, ester, ether or other obvious chemical equivalent thereof for use as an
antibiotic.

[T



