Title: PERCYQU NNIN, A PROCESS FOR I TS PRODUCTI ON AND | TS USE AS A
PHARMACEUTI CAL Abstract: The present invention rel ates t»Catobenpmsind nanmed
Per cyqui nnin which is obtainable by cultivation of the fungus ST 001837
(DVM5 13303), and to its pharmaceutically acceptable salts. The present

I nvention further relates to a process for the production of Percyquinnin,
to the m croorgani sm ST 001837 (DSM 13303), to the use of Percyquinnin and
its pharmaceutically acceptable saltstas pharnmaceuticals, in particular to
their use as inhibitor of |ipase, and to pharnaceutical conpositions
conpri §eR@ripfai Cyqui nnin or a pharmaceutical ly acceptable salt thereof. 2
Cct ober 2004 1 Description Percyquinnin, a process for its production and
its use as a pharmaceutical. This invention relates to a conmpound naned

Per quy&@;%ﬂi’nnymiac&dééssotkbtr%qﬁ%ﬁction and its use as a pharmaceutical.

This invention relates to a compound named Percyquinnin, which :is obtainable
by cultivation of the Basidiomycete Stereum complicatum, ST 001837 (DSM
13303), and to its pharmaceutically acceptable‘ salts and derivatives. The
present invention further relates 10 a process for the production of
Percyquinnin, to the fungus ST 001837 (DSM 13303), to the use of Percyquinnin
and its pharmaceutically acceptable salts and derivatives as pharmaceuticals,
in particular to their use aslipase inhibitors, and to phammaceutical

compositions comprising Percyquinnin or a pharmaceutically acceptable salt or

derivative thereof.

Lipid metabolism normally keeps a delicate balance between synthesis and
degradation. When the baiance is upset, hyperlipidemia may occur, which in turmn can
cause atherosclerosis, hypertension, diabetes etc. Modutators of lipid metabolism
ave expected to be useful in controlling these disarders. _

Inhibition of lipolysis in non-insulin-dependent diabetes mellitus (N IDDM) is
supposed to reduce hyperglycemia. The initial event in the utilization of fat as an
energy source is the hydrolysis of triacylglycerol by lipases, e.g. hormone sensitive
lipase and monoacylglycerol lipase. Hydrolyses of triacylglycerols let to increase
levels of glycerol and fatty acids in the blood. Lipasg: inhibitors are expected to

reduce both plasma fatty acid levels and hyperglycemia with reduced side effects.

Obesity and hypercholesterolemia are to a relevant degree related t'orhigh nutritional
fat intake. The key enzyme of dietary triglyceride absormption is pancreatic lipase.

inhibition of pancreatic Iipa‘ée may therefor result in inhibition of fat absorption.

it has now been found that a novel compound named Percyquinnin inhibits the lipolyse.
In an-aspect of the present invention there is provided, Percyquinnin, a compound of the
formula:



by cultivation of the Basidi onycete Stereum conplicatum ST 001837 (DSM
13303), and to its pharmaceutically acceptable salts and? detobeatidodes. The
present invention further relates to a process for the production of
Percyqui nnin, to the fungus ST 001837 (DSM 13303), to the use of
Percyquinnin and its pharnaceuticall% acceptabl e salts and derivatives as.
pharmaceuticals, in particular to their use as |lipase inhibitors, and to
pharmaceutical conpositions conprisi Percyqui nnin or a pharnaceutlcally
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Percyquinnin has the molecular formuta Cq;H160; (208 Da) and may be
characterized by any one or more of its physfco—chemica! and spectral
properties given below, such as its 'TH NMR - spectroscopic data and its ¥C

NMR spectroscopic data, provided in Table 1 and 2,

Percyquinnin may be described as a new B-lactone with an annelated five
membered ring carrying a hydroxyrﬁethyl moiety and a 2,3-isopentenyl sidechain at
the a-position of the lactone. Percyquinnin has a hitherto unreported new
structuré. A chemical abstract literature search established Percyquinnin to be a

' new compound No other compound represented the structural features of
Percyquinnin.

Percyquinnin may be obtainable by cultivation of a microorganism referred to as

culture no. ST 001837 '(hencefortl; referred to as ST 00;1837) This fuhgu‘s used
| for the productzon of Percyquinnin was collected at Percy Quina, Mississippi State
Park in Pike County USA. The fungus ST 001837 belongs to the order of
Basidiomycetes species Stereum Qomplfcatum and has been deposited on 11" of .
February 2000 with the German Collection of Microorganisms and Cell

Cultures (DSMZ — Deutsche Sammiung von ‘Mikroorganismen und Zellkulturen



tautonmeric forms. In a second aspect of the invention, there is provided
Per cyqui nnin, a conpound of the nolecular fornmula Cl2H1508tbebg@ihabl e by
cultivation of the fungus ST 001837 (DSM 13303) under aerobic conditions
in a nutrient nmedium containing sources of carbon and nitrogen, followed
by isolation and purification in a cugstomary manner, and its

phar maceutical ly acceptable salts, and derivatives, in all their
stereoisoneric and tautoneric forns. Percyqui nnin has the nol ecul ar
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Its phpya C hcal and spectral properties given below, such as its 1H
NVR sp?gﬁ-grsocgggggdata and its 13C NMR spectroscopic data, provided in
Table 1 and 2. Percyquinnin may' be described as a new P-lactone with an
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production of "Percyqul niinh was co ercy ‘Quinn, M ssissippi State
Park in Pike County. USA. The fungus ST 001837 bel ongs to the order of
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Cct ober 2004 3 GnbH), Braunschwei g, CGernmany and has been given the
accession nunber DSM No. 13303. In a third aspect of the invention, there

S ervi d%d aé)rocess for the production of
' n embodiment may relate to a process for the production of the novel

combound named bercyquinnin from Basidiomycetes species ST 001837, 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
nutrent inorganic salts and/or trace elements, followed by isolation of the said

compound and purification in a customary manner.

The nutrient medium preferably contains sources of carbon, nitrogen and nutrient
inorganic salts. The carbon sources are, for example, starcﬁ, glucose, sucrose,
dextrin, fructose, molasses, glycerol, lactose or galactose, preferably glucose. The
sources of nitrogen are, for examp!e, soyabean meal, peanut meal, yeast extract,
beef extract, peptone, malt extract, com steep liquor, gelatin or casamion acids,
preferably ma!é extract and yeast exiract. The nutrient inorganic salts are, for
example sodium hydrogen phosphate, potassium hydrogen phosphate, ammonium
hydrogen phosphate, sodium chloride, calcium chioride, calcium carbonate,

. potassium nitrate, ammonium sulphate or mégnesium sulphate, preferably

~ ammonium hydrogen phosphate.



Percyquinnin or a salt or derivative thereof as defined in the first or
second aspect, conprising cultivation of the basidi onycettetsheeci® ST
001837 (DSM 13303) under aerobic conditions in a nutrient medium

cont ai ni ng sources of carbon and nitrogen, followed by isolation and
purification in a customary manner. In a fourth aspect of the invention,
there is provided a basidi omycetes spggies ST 001837 (DSM 13303). An
enbodi ment may relate to a process.for the production of the novel conpound
named Percyqui nnin from Basi di omycetes species ST 001837, its nutants and
vari ants, under aerobic conditions in a nutrient nmedium containing one or
nore soyrc of carbon and one or nore sources of nitrogen and optionally
nutri ent "Pﬁ%‘P@aﬁ?@ of therivestion. dhere ispiovided mnhasmadentital wenipbsitiors ol at i on of
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i nor gani“€M¥IVe dherepfas dgfinehindbe fitst r sgcend hspect andrd Bharsaeeuticallygl ucose,

sucr ose accélatlé icArrief.r uct ose, - nol asses, glycerol, |actose or gal actose,
preferably glucose. The sources of nitrogen are, for exanple, soyabean
nmeal , peanut neal, yeast extract, . beef extract, peptone, malt extract,

corn - sibegultivgtion pf g&F 60188 DmayaBatRe@olf St te%gfr s E‘%ﬁ T@L é‘b gét ract and
um

yeast eﬁéd ct. TP@J nutrient inorganic salts are,
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hydr ogen phosphate. 2 October 2004 3a In a fifth aspect of the invention,

there i r.ov.i ded r ytical conposition conprising an effective
amount 'glgé)ggl ¥ %ngﬂ%ggg%ﬁéﬁr Predrablyceariigd eut tptamoB60 slits When Gar i vati ve

t her eof optinaleiidinf thdidx@ ikh ect, and a pharnaceutically
accept abl e cga; rier. Trllﬁe cu ti;b\tc}gif F%‘;ﬁ@ﬁ%g% %%%é'?wﬁ%ﬁpfb@ obiginpdditdut at
t enper RAUHEFapeprafenedto carry out the cultivation by fermentation for 216

| . ! -264 hours
under submerged conditions for example in shake flasks as well as in |

aboratory
fermenters. The progress of fermentation and formation of the Percyquinnin can be

detected by High Pressure Liquid Chromatography (HPLC) and by measuring the
bioactivity of the cutture broth. In the resulting culture broth Percyqu.innin is present

in the culture filtrate as well as in mycelium, preferably in the mycetium



35C and pH between 3.0 and 8.0. Preferably ST 001837 is cultivated at 25C
(iC and pH between 3 and 5. The cultivation of ST 001837 Gctober eb®t abl y
carried out for 96-300 hours when an optinmal yield of the |ipase inhibitor
Percyqui nnin of the invention is obtained. It is particularly preferred to
carry out the cultivation by fernentayion for 216-264 hours under
subnerged conditions for exanple I n shake flasks as well as in | aboratory
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mat eri gktrggsfgﬂvbgvme aawé@r@qblrﬂg@hapn using any of the follow ng
t echni ques: normal phase chromato- graphy (using alumina or silica gel as
stationary phase and el uents such as .

15  The inhibitor Percyquinnin of the presentinvention may, for example, be

recovered from the crude material as foliows :

By fractionation using any of the following techniques: normal phase chromato-
graphy (using alumina or silica gel as stationary phase and eluents such as

20 petroleum ether, ethyl acetate, methylene chloride, acetone, chioroform,
methanol or combinations thereof and additions of amines such as NEts), reverse
phase chromatography {(using reverse phase silica gel like dimethyloctadecylsilyl-
silica gel, also called RP-18 or dimethyioctylsilyl silica gel also called RP-8 as
stationary phase and eluents such as water, buffers viz. phosphate, acetate, citrate

25 (pH 2-8) and organic solvents such as methanol, acetonitrile, acetone,
tetrahydrofuran or combinations of these solvents), gel permeation chromatography
using resins such as ®Sephadex LH-20 (Pharmacia Chemical Industries, Sweden),
TSKge! ®Toyopear HW (TosoHaas, Tosoh Corporation, Japan) in solvents such
as methanol, chloroform, acetone, ethyl acetate or their combinations or

30 ®Sephadex G-10 and G-25 in water; or by counter-current chromatography usihg
a biphasic eluent system made up of two or more solvents such as water, methanol,
ethanol, iso-propanol, n-propanol, tetrahydrofuran, acetone, acetonitrile,

methylene chloride, chloroform, ethyl acetate, petroleum ether, benzene and



20 petroleum ether, ethyl acetate, nmethylene chloride, acetone, chloroform
met hanol or conbinations thereof and additions of am nes2 Satobea20MEL 3) ,
reverse phase chromat ography (using reverse phase silica gel like

di met hyl oct adecyl silyl- silica gel, also called RP-1 8 or

di methyl octylsilyl silica gel also calded RP-8 as stationary phase and

el uents such as water, buffers viz. phosphate, acetate, citrate 25 (pH 2-8)
and organic Sihvents such as t hano

acetonitril e, .aceton .
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COY@reggﬁ%biE%dﬂE ?ﬁ%téér’s\ﬁ.gﬂtﬂa%@ The salts and derivatives can be

pr epar e y standard procedures E'novvn to one skilled in the art. Salts |like
sodium and potassiumsalts, for exanple, may be prepared by treating

e L oh ol e e O BRSO SL BERE R BT and et
e o AN Sy ol Sl SRS
aci ds 1992, Gstarsmaaynbe doyrechby readtianiwith Taboxpicacigs ong. of amiirs agidsno aci d
ma){sbe eqéa.qcra%l%?%ﬁ/%in or alanin. The amino group of the amino acid may be deprotected
after esterification or protected e. g. with a formyl group. Esterification may be done
in the presence of a dehydrating agént e.g. dicyclohexylcarbodiimid (DCC) as
described in the literature (Smith et al., J. Am. Chem. Soc. 1958, 80, 6204, Arrieta et
al. Synth. Commun 1983, 13, 471).
20
The double bonds may be reduced by the methods given in the literature, for
example in Advanced Organic Synthesis, 4™ Edition, J. March, John Wiley & Sons.,
1992, p. 771-775 or as in R. Bloch et al, J. Org. Chem. 1987, 52, 4603-4605. They
may be hydrohalogenated by methods described by H.O. House in “Modern
25 Synthetic Reactions”, W.A. Benjymin, Inc., New York (1972), pp 446-452.
Hydroxylated derivatives may be produced by reaction of the double bonds with

reagents like OsQ, 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

30 oxidation e.g. with MCPBA like described in Advanced Organic Synthesis, 4"
Edition, J. March, John Wiley & Sons., 1992, p. 826 or as in A. J. Pearson et al., J.
Org. Chem. 1986, 51, 2505-2511.



after esterification or protected e. g. wth a fornyl group. Esterification
may be done in the presence of a dehydrating agent e.g.2 October 2004

di cycl ohexyl carbodiimd (DCC) as described inthe literature (Smth et

al., J. Am Chem Soc. 1958, 80, 6204; Arrieta et a!. Synth. Commun 1983,
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literature, for exanple in Advanced gani ¢ Synthesis, 4" Edition, J.
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Percyquinnin shows inhibition of lipase with an I1Csq of 2 uM (NBD-assay,see

example 6).

The invention also relates to the use of Percyquinnin in the form of their racemates,
20 racemic mixtures and pure enantiomers, and to their diastereomers and mixtures
thereof. |

Pharmaceutically acceptable salts are particularly suitable for medical applications
because of their greater solubility in water compared with the initial compounds on

25  which they dre based. These salts must have a pharmaceutically acceptable anion
or cation. Suitable pharmaceutically acceptable acid addition salts of Percyquinnin
are salts of inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric,
metaphosphoric, nitric and sulfuric acids, and organic acids such as, for example,
acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic,

30  glycolic, isethionic, lactic, lactobionic, maleic, malic, methanesuifonic, succinic, p-
toluenesulfonic, tartaric and trifluoroacetic acids. It is particularly preferred to use the

chloride for medical purposes. Suitable pharmaceutically acceptable basic salts are



functional groups as described in: H J. Bestmann et al., "Selected Topics
of the Wttig Reaction in the Synthesis of Natural Prod2i©ctber I cs in
Current Chem stry 109, 85 (1983). 15 Percyqui nnin shows inhibition of

i pase with an 1C50 of 2 pM (NBD- assay, see exanple 6). The invention also
relates to the use of Percyquinnin in7the formof their racemates, 20
racem c m xtures and pure enantioners, and to their diastereoners and
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A further aspect of this invention is the use of prodrugs of Percyqguinnin. Such

15  prodrugs can be metabolized in vivo to Percyquinnin. These prodrugs may

themseives be active or not.

Percyquinnin may also exist in various polymorphous forms, for example as
amorphous and crystalline polymorphous forms. All polymorphous forms of

20  Percyquinnin falf within the scope of the invention and are a further aspect of the
invention.

All references hereinafter to Percyquinnin refer to Percyquinnin as described above
and fo the salts, solvates and physiologically functional derivatives thereof as
25 described herein.

The amount of Percyquinnin necessary to achieve the desired bioclogical effect
depends on a number of factors, for example the specific compound chosen, the
intended use, the mode of édministration and the clinical condition of the patient. The
30 daily dose is generally in the range from 0.3 mg to 100 mg (typically from 3 mg to 50
mg) per day and per kilogram body weight, for example 3-10 mg/kg/day. An
intravenous dose may be, for example, in the range from 0.3 mg to 1.0 mg/kg, which

can suitably be administered as infusion of 10 ng to 100 ng per kilogram and per



exanple, to humans, to form (directly or indirectly) such a conmpound or an
active netabolite thereof. A further aspect of this invZafiobar 2804 he use
of prodrugs of Percyqui nnin. Such 15 prodrugs can be netabolized in vivo
to Percyquinnin. These prodrugs nay thenselves be active or not.

Percyquinnin may al so exist in varioys pol ynorphous fornms, for exanple as
anor phous and crystal line pol ynmorphous forms. Al polynorphous fornms of 20
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compound as single dose, for example as tablet, which may contain from 0.05% to
15  95% by weight of the active ingredient. The pharmaceutical compositions according
to the invention may be produced by one of the known pharmaceutical methods
which essentially consists of mixing the ingredients with pharmacologically

acceptable carriers and/or excipients.

20 Pharmaceutical compositions according to the invention are those suitable for oral,
rectal, topical, peroral (for example sublingual) and parenteral {for example
subcutaneous, intramuscular, intradermal or intravenous) administration, although
the most suitabie mode of administration depends in each individual case on the
nature and severity of the condition to be treated and on the nature of Percyquinnin

25 used in each case. Coated formulations and coated slow-release formulations also
fall within the scope of the invention. Acid- and gastric fluid-resistant formulations are
preferred. Suitable gastric fluid-resistant coatings comprise cellulose acetate
phthalate, polyvinyl acetate phthalate, hydroxypropylmethylcellulose phthalate and
anionic polymers of methacrylic acid and methyl methacrylate.

30
Suitable ﬁharmaceutical compounds for oral administration may be in the form of
separate units such as, for example, capsules, cachets, pastilles or tablets, each of

which contains a defined amount of Percyquinnin; as powder or granules; as solution



prophyl axis or therapy of the above nentioned states thensel ves as
conpound, but 10 they are preferably in the formof a phaPsibeuztal
conposition with a conpatible carrier. The carrier nust, of course, be
conpatible in the sense of conpatibility with other ingredients of the
conposition and not be harnful to the Patient's health. The carrier may be
a solid or aliquid or both and is preferably formulated with the. conpound
as si n%re‘su@ﬁéﬁsioﬁ% af Rl st rctdigteoudMigaly; BRusGanbitimwitéoOvaltaini o 15
95% by wei ght of the active ingredient. The pharmaceutical conpositions
accor dioigemuisiarhd heseoonpasitians maypasdiready iyedianest beerataby any
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suitable for oral, rectal, topical, peroral (for exanple sublingual) and
par &nt dnigl cqritaet. ¥xapper@l, thaweninasdinns aremiedHted bydmiformtatiier mal or
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conprise ce ose acetate pht ate, polyvinyl acetate, phthalate,

hy difox yiabtaty Inmast ey boalu celd dyetaplettind fhecamgoundiio fiee-fivingdosnpsusieadhacryl i c
acid and neth

| methacgrylate. 30 Suitable pharmaceutical conpounds. for oral
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anmount of Percyquinnin; as powder or granules; as solution 2 QOctober 2004 9
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whitsh thiguergt i ve |1 ngredient

Pharmaceutical compositions suitable for peroral (sublingual) administration
comprise suckable tablets which contain Percyquinnin with a flavoring, normally
sucrose, and gum arabic or tragacanth, and pastilles which contain the compound in

20 aninert base such as gelatin and glycerol or sucrose and gum arabic.

Suitable pharmaceutical compositions for parenteral administration comprise
preferably sterile aqueous preparations of Pe'fcyquinnin, which are preferably
isotonic with the blood of the intended recipient. These preparations are preferably
25 administered intravenously, although administration can aiso take place by
subcutaneous, intramuscular or intradermal injection. These preparations can
preferably be produced by mixing the compound with water and making the resulting
solution sterile and isotonic with blood. Injectable compositiohs according to the
invention generally contain from 0.1 to 5% by weight of the active compound.
30 _
Suitable pharmaceutical compositions for rectal administration are preferably in the

form of single-dose suppositories. These can be produced by mixing Percyquinnin



and the carrier (which may consi st of one or nore additional ingredients)
are brought 5 into contact. In general, the conpositionsZ@ctwbprdidced by
uni form and honogeneous m xing of the active ingredient with a liquid
and/or finely dispersed solid carrier, after which the product is shaped
if necessary. Thus, for exanple, a tablet can be produced by conpressing
or shaping the powder or granul es of e conpound, where appropriate with
one or.ﬁﬁre addi tional in rﬁdtfats.,CbuFressed 10 tabl ets may be produced
by t aB{MHG" T1RES CORYBRIRNG! POMIP CAIRGTEWIH S BHRIe cogeR udters and shampipbe, a
powdethOfe JfifHY Hrpduraher e appropriate mxed with a binder, |ubricant,

inert diluent Tand/or one (or nore) surface-active/dispersing agents in a
suitabl e nachine. Shaped tablets can be produced by shaping, in a suitable
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contain Percyquinnin with a flavoring, normally sucrose, and gum arabic or -
t r agadaae 1ere eirofiym, lanadinnpolietiydenaglycolse ateohpds addicontinationsef twdase

such i | rol+0r sucrose and, gum arapi c. Suitabl e
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pr ef eccahtbynisditin bEfroMUBRIUS 15% PHNAEIGRNST Ble ERNBYSHDAMNOR exH I frBRE0.5
pr ef er abl isotonic with the .blood of the intended recipient. These

pr epalt%?f%ns are preferably 25 adm ni stered intravenously, although
aggn ni stration can also take place by subcutaneous, intranmuscular or
intradermal injection. These preparations can preferably be produced by

m xi ng rahsderomgadndnistiationds elsoansbsiniki Syititiie preswakbiical TDdgtoms erile
and igotonic with blgod, Injectable conpositions according to the ‘
i nventPORERRIRIMAl pprlicationsiNaY s 10 the form of pipgie pigstersiwhinl ase suijable
conmpoyiondQesHidsk ' 8 o) Lnistration
e propondRpiHadty LRI RGN bairn ERERhls Plactafs SERI R tiahiL ™'
pr oduceotdin the rciivg Paregigol innamaguéntobelutidAhidl is buffered where '
15  appropriate, dissolved and/or dispersed in an adhesive or dispersed in a polymer. A
suitable active ingredient concentration is about 1% to 35%, preferably about 3% to
15%. As a particular option, the active ingredient can be released by electrotransport

or iontophoresis as described, for example, in Pharmaceutical Research, 2 (6): 318
(1986).
20

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

25 EXAMPLE 17
Maintenance of the culture ST 001837

a) Composition of maintenance medium
30  After dissolving the ingredients thoroughly by heating, the resultant solution was
sterilized at 121 °C for 20 min and distributed in Petri dishes (15 m! / dish). After

solidification the plates were inoculated with the start culture and incubated at 25 °C



with one or nore conventional solid carriers, for exanple cocoa butter, and
shaping the resulting m xture. Suitable pharnmaceutical 2&¢bsr 20&%hs for
topi cal use on the skin are preferably in the 5 formof an ointnent,

cream |lotion, paste, spray, aerosol or oil. Carriers which can be used are
petrol atum | anolin, polyethylene glychls, alcohols and conbinations of two
or nore of these substances. The active ingredient is generally present in

a con Eg%&%_agav&%&é&%%&ﬁ?ﬁé%éw MendlinPls Weke CRBRIS! fHeOBilol

exanpl e ransdernal admnistration 1s al so possi bl e.
Sui t abloenpbavatienetgpscal conpositions for transdermal applications nay be
in the formof single plasters which are -suitable for |ong-termclose
contact with the patient's epiderms. Plasters of this type suitably

-cont ai NsRGrBfickWRedingy €di ent in an aqueous sol ution which is buffered
where 15 appropriate, dissolved and/or dispersed in an adhesive or

di spersed in a polynmer. A suit%ble active ingredient concentration is
‘about I.,%1t0 351% preferably a?gé 3%to 15% As a particular option, the
active Mﬂ%%ﬁ? nt can be relea g by el ectrotransport or iontophoresis as

descri bashst eqtragixanpl e, i n Pharinggeuti cal Research, 2 (6): 318 (1986). 20
The following are illustrative exanples of -the present invention but not
linitat®heos® the scope theredt08 25 EXAMPLE 1 Mai ntenance of the culture

ST 001 nposi tion of nai nance medi um 30 After dissolving the

‘i ngr ed?@ﬁ“?_{%‘f oughl y by heat |(5]n88 the resultant solution was sterilized
at 1021 Agdroig&0 nmin and distribB0@d in Petri dishes (15 m / dish). After
solidification the plates were inoculated with the start culture and

i ncubated at 25 C 2 Cctober 2004 11

b) Conservation at —135°C:

1.5 mi of a sterile 10% DMSO soiution are poured into 2 ml cryo vfals. From the

mainienance agar plate a 2 cm? agar piece is added to the DMSO solution, step
15 freezed (1°C per min) and stored at —135°C.

c) Conservation in liquid nitrogen:

1.5 mi of a sterile 50% glycerol solution are poured into 2 ml cryo vials. From the

maintenance agar plate a 2 cm® agar piece was taken and added to the glycerol
20  solution, step freezed (1°C per min) until ~80 9C and then stored in liquid nitrogen.

EXAMPLE 2

Fermentation of the culture no. ST 001837 in shake flasks
.25

Preparation of seed culture in shake flasks

The seed medium (see below) was distributed in 100 mi amounts in 300 ml shake
flasks and autoclaved at 121°C for 20 minutes. The flasks were cooled to room

30 temperature and inoculated with 2 cm? agar pieces taken from a 6 day old agar plate
culture or with the content of one conservation vial (-135°C or liquid nitrogen). The

incubation was carried out for 96 hours on a rotary shaker at 140 rpm and 25°C.



until good growth was observed. The well grown cultures were used for the
follow ng conservation steps. M ntenance nmedium5 % NMaPctobrt 2 2. 00
Yeast extract 1.00 G ucose 1.00 (NH4)2HPO4 0.05 10 Agar-Agar 2.00 b)
Conservation at -135C. 1.5 nml of a sterile 10% DMSO sol ution are poured
into 2 m cryo vials. Fromthe nmai nte[frzance agar plate a 2 cnR agar piece is
added to the DVBO solution, step 15 freezed (1C per mn) and stored at
-135C,. c), Conservation in liquid nitrogen: 1.5 m of a sterile 50% gl ycerol
sol ut PERYAPEYFured into 2 M cryo vials. Fromthe naintenance agar plate
a 2 cn? agar piece was taken apgd added to the glycerol 20 solution, step
freezed (1C per mn) until --80 C and then stored in liquid nitrogen. 25
EXAVPCRM steamiiquidt i on of the W& ure no. ST 001837 in shake flasks
Preparl.%tiagn oftseed culture in4§2§1ke fl asks The seed nedi um (see bel ow) was
di st ri BI&R PR3 00 M amounts | 00 m shake flasks and autoclaved at 121
C 4 or Ofmi@anut es. The fl asks wer cooled to room 30 tenperature and

i noculated with 2 cnR agar pieces taken froma 6 day old agar plate y
cul tufduenseani th the content of 18k conservation vial (-135C or liquid

nitro e _.lncubation was ted out for 96 hours on a rotary shaker
3 et B, Ter o8

at 14 C. 2 Qctober 10
pH 6.8
10
Tracgz element solution
%
FeSOx7H20 0.1000 .
MnSO.x1H,0 0.1000
15 CuClx2H,0 0.0025
CaClx2H,0 0.0100
HsBOs 0.0056
(NH4)sMo7024x4H,0 0.0019
ZnSOxTH,0 0.0200
20

Production conditions

The production medium (see below) was distributed in 100 ml amounts in 300 mi

25 shake flasks and autoclaved at 121°C for 20 minutes. The flasks were cooled to
room temperature and inoculated with 2 mi of 4 days old seed culture. The
incubation was carried out for 240 hours on a rotary shaker at 140 rpm and 25°C.
The production of the inhibitor Percyquinnin was determined by testing the bioactivity

against the inhibition of lipase as described (Example 6} and by HPLC analysis.
30



15 20 12 Seed nmedium 0.50 Corn steep liquid Tomato paste4. 00 Cat neal 1. 00

d ucosel. 00 Trace el ementsl1l.00 nml pH 6.8 Trace el enent sdPgtaben2@41000
FeSUXx7H20 MhSO4x1H2C0. 1000 Cud 2x2H200. 0025 Cad 2x2H200. 0100 H3BO30. 0056
(NH4) 6Mb7(24x4H200. 0019 ZnSO4x7H2C0. 0200 Producti on conditions The
production nedium (see. below) was disgributed in 100 M anmounts in 300 ni
25 shake flasks and autocl aved at 121 C for 20 m nutes. The flasks were
cool e . erature and inoculated with 2 m of 4 days old seed
cultuﬁzwﬁéBﬁn%c%ngﬁ on was carried out for 240 hours on a rotary shaker at
140 rpm and 25C. The producti ¢g of the inhibitor Percyqui nnin was

detern nﬁd by testing. the bioactivity against the inhibition of |ipase as
descriy@ e(’gééhpl e 6) and by HR:@analysis. 30 2 Oct ober 2004
' Yeast extract 0.20
5 Glucose 1.00
(NH4),HPO, 0.05
EXAMPLE 3

10
Cultivation of the culture no. ST 001837 in fermenters (12 L)

Preparation of seed culture in shake flasks
‘The‘'seed medium was distributed in 500 ml amounts in 2 L Erlenmeyer flasks and

15  autoclaved at 121 °C for 30 min The seed culiure was grown in these flasks as
described in Example 2.

Large scale fermentation

20  Composition of production medium :
8 L of the production medium in 12 L fermenter (in two fermenters) along with
1ml(/10 L fermenter) of ®Desmophen as antifoaming agent was sterilized in situ for
45 min at 121 °C, cooled to 25 °C (¢1 °C) and seeded with 0.5 L (6.25 % of 12 L.

fermenter) of the seed culture mentioned above.

25
The fermentation was run with the following parameters :
Temperature S 25°%C
Agitation ' _ : 300 rpm (vge= 1.57 m/s)
Aeration = 0.5 vwwm
30 Harvest time : 237 h

The production of the lipase inhibitor Percyquinnin was determined by testing the

inhibition of lipase as described in Example 6 . The final pH of the culture broth was



5 10 13 Production nmedium 2.00 Malt extract Yeast extract0.20 d ucosel. 00
( NH4) 2HPO40. 05 EXAMPLE 3 Cultivation of the culture no. X9Pcobesditd n
fermenters (12 L) Preparation of seed culture in shake flasks The seed
medi um was distributed in 500 mM anounts in 2 L Erlenneyer flasks and 15
autoclaved at 121 C for 30 m n The segd culture was grown in these flasks
as described in Exanple 2. Large scale fernentation 20 Conposition of

d ' t t
Fer monb sre] TRichire,pfoth 1Pl brTs (et i Lenubed Epliing Semp e ™ i ng
agent H@ﬁ:yﬁbﬁfmrﬁ wzrdsolates] dnd parified from theatultire lirawoandthd my2Blidn(tly C) and

seeded with L (6.25 % of 1%&1 fermenter) of the seed culture
nentloﬂ@dnﬁﬁ&%de%'@@ inee fe@mie 4t i on was run with the foll owing

paranmeters : Tenperature :25C Agitation :300 rpm (vtip= 1.57 m's)
Aeration0.5 vvrn Harvest time :237 h The production of the |ipase inhibitor
PeryqgXiaPLihag determ ned by testing the

Isolation and purification of Percyquinnin.

The culture broth (3 litres) was harvested and centrifuged to separate the mycelium

10 (20 g) and culture filtrate. The mycelium was extracted with methanol (3 litres) and
the active extracts were pooled and concentrated under reduced pressure to a
volume of 50 ml. This crude material was purified by preparative HPLC using the
following conditions: |

15 1)  Column: MCI® Gel CHP-20P (BioCart, 50 x100 mm; Kronlab)

Eluent: A) HxO B) MeOH
Gradient:  min__%A __ %B
0 95 5
5 95 5
20 : 45 0 100

Flow: 45 ml/min
Detection : 220 und 254 nm

The active fractions eluted after 17 min. The pooled fractions were concentrated

25 under reduced pressure and freeze dried.
The final purification was done by preparative HPLC using the following conditions:

1.)  Column: Purospher Star RP-18e (5 1, 125 x 25 mm, Merck)
30 "~ Eluent: A) 0.1 % TFA B) CH3;CN
Gradient: min__ %A _%B
0 95 b5




inhibition of |ipase as described in Exanple 6. The final HﬁH of the cul ture
broth was 2 October 2004 14 3 - 4. The culture broth was? R&iapes?@# and
centrifuged and the conmpound Percyquinnin was isolated and purified from
the culture filtrate and the nyceliumby the nethod described in the
Example 4. 5 EXAMPLE 4 Isol ation and p‘IJ%I fication of Percyquinnin The
culture broth (3 litres) was harvested'*and centrifuged to separate the
nycelium 10 (20 g) and culture filtrate. The nyceliumwas extracted with
met hanol (3 litres) ard th@Sact Bve extracts were pool ed and concentr at ed
under reduced pressur% vol1ﬁ of 50 mM. This crude material was
purified by preparati g’ HPLC usi get follow ng conditions: 15 20 1.)
Col um: Ml ([Fidw Bedte BB ARIN( Bi oCart 50 x100 mm Kronl ab) Eluent:A) H20B)
MeOH Gr adi ent : m nYAvB 0955 5955 450100 Flow 45 m/min Detection : 220 and
254 nm The &ateokorn: 246k yrshd0@nmed after 17 nmin. The pool ed fractions were
congentrated 25 under reduced pressure and freeze dried. The final
‘purification was done by preparative HPLC using the follow ng conditions:
1.) ColThePeRygomplrecoRaat n@ﬁa&ﬂ@niéiulﬂ%d A/6r 21 25inMThe Mobidd fradibrd wers @ A

0.1 % TFA B), CH3CN Gradient; mn %A %8
concentrated under reduced pressure and freeze dried.

2.}  Column: Purospher RP-18e (5 y, 125 x 25 mm, Merck)

10 Eluent: A) 0.1 % TFA B) CH;CN
- Gradient: min__ %A _%B |
0 80 20
10 80 20
101 75 25
15 17 7% 25
171 70 30
50 70 30
55 0 100
106 O 100
20 Flow Rate: 5 mi/min

Detection: 210 nm

The Percyquinnin containing fractions eluted after 37 min. The pooled fractions were
concenirated under reduced pressure and freeze dried. The overall yield from 20 g

25  mycelium was 2 mg of the compound Percyquinnin.

The physico chemical and spectral properties of Percyquinnin are given in Tables 1
and 2.



0 95 5 2 October 2004 15 5 95 5 45 0 100 Flow Rate: 38 m/m n Detection:
210 and 300 nm5 10 15 The Percyqui nnin containi ng frac? Csiebeel@ftded after
21 mn. The pooled fractions were concentrated under reduced pressure and
freeze dried. 2.) Columm: Purospher RP-18e (5 p, 125 x 25 mm Merck)
Eluent: A) 0.1 % TFAB) CH3CN Gradi ent , gi n%A%8 08020 108020 10. 17525 177525
17.17030. 507030 550100 1000100 20 FI 8@ Rate: 5 m/mn Detection: 210 nm
The Percyquinnin containing fractions eluted after 37 mn. The pool ed
fractiigdsLmwete concentrated under reduced pressure and freeze dried. The
overall yield from20 g 25 nyceliumwas 2 ng _of the conpound Percyqui nnin.
The physico chem cal and spectral properties of Percyquinnin are given in

Tabl esadpearance - pale yellow Oil
Solubility : Methanol, DMSO
5 HPLC (High Pressure
Liquid Chromatography) : Column: Purospher Star RP.18e (Merck),

55 x4 mm, 3 pm
Eluent: CH3CN/ 0,01 % H3PO4 (85%)

Gradient: time % CHaCN
10 ' 0.00 5.0
‘ 3.00 95.0
5.00 95.0
6.00 5.0
10.00 5.0
15 Flow: 2 mi/min '
Temp.: 40 °C

Detection: 210 nm, 254, 280, 320, 380

Retention time: 2.1 min

20 EIMS (56 eV) - miz = 208 Da [M*]
GC-MS (in CH2CI2 + MSTFA,
56 eV) : mfz = 280 Da [M*-H+TMS]
Mol. formula: : C12H1603
"H NMR: see Table 2

25 BC NMR: see Table 2




and 2. 2 COctober 2004 16 TABLE 1 - - ------------ Appearance Solubility 5
HPLC (Hi gh Pressure Liquid Chromatography) 10 pal e yel | d®CcPer 2084 hanol ,
DMSO Col um: Purospher Star RP.18e (Merck), 55 x4 mm 3m El uent:

CH3CN 0,01 % H3PO4 (85% G adient: tinme % CH3CN 0.00 5.0 3.00 95.0 5.00

95.0 6.00 5.0 10.00 5.0 15 20 EI-IVB1956 eV) GC-Ms (in CH2Cl 2 + MSTFA, 56
eV) Mol. formula: 1H NVR 25 13C NWVR 'Flow. 2 ml/mn

TABLE 2:

'H and ** C NMR Spectroscopic Data of Percyquinnin in DMSO at 300 K.

1H 13C

1 ; 172.97
2 ; 74.24
3 - 148.37
4 5.51 120.45
5 2.73/2.57 36.99
6 4.93 178.41
7 2.54/2.37 27.05
8 511 , 117.92
9 - 134.66
10 1.60 17.77
11 1.68 25.57
12 4.01 59.39

12-OH 4.97 -

5 .
4 ] OH
12
5 10
B 2 7T\—
01 8 9
0 11

10 Example 5:
Preparation and Purification.of Lipase

Adipocytes from male rats (Wistar 220-250 g) were isolated by coliagenase

15 treatment as described in the literature. The fat cells of 10 rats were washed three
times each by flotation with 50 ml homogenization buffer (25 mt Tris/HCI, pH 7.4,
0.25 M sucrose, 1mM EDTA, 1mM DTT, 10 pyg/m! Leupeptin, 10 pg/ml Antipain, 20
ug/ml Pepstatin). Afterwards 10 ml homogenization buffer was added. The fat cells
were homogenized in a teflon-in-giass device (Braun-Melsungen) at 1500 rpm and

20 15 °C. The homogeneous product was centrifuged (Sorvali SM 24 tubes, 500 rpm,
10 min, 4 °C). The layer between the upper fat layer and the pellet was separated
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and centrifuged again. Separation of the under layer was repeated and centrifuged a
third time at 2000 rpm for 45 min at 4 °C. The resuiting mother layer was added to 1
g Heparin Sepharose (Pharmacia-Biotech, CL-6B, washed five times with 25 mM
Tris/HCI, pH 7.4, 150 mM NaCl). After incubation for 60 min at 4 °C (shaked in
5 intervals of 15 min) the solution was centrifuged (Sorvall SM24 tubes, 3000 rpm, 10

min, 4 °C). The upper layer was adjusted to pH 5.2 with acetic acid and incubated for
30 min at 4 °C. The precipitates were isolated by ‘centrifugation (Sorvall SS34 tubes,
12000 rpm, 10 min, 4 °C) and suspended in 2.5 ml 20 mM Tris/HCI, pH 7.0, 1mM
EDTA, 65 mM NaCl, 13% sucrose, 1mM DTT, 10 pg/mi Leupeptin/PepstatinAntipain.

10 The suspension was dialyzed overnight at 4 °C against 25 mM Tris/HCI, pH 7.4, 50%
glycerols, 1TmM DTT, 10 pg/ml Leupeptin, Pepstatin, Antipain and afterwards
absorbed on a hydroxyapatit column (0.1 g/1 ml suspension equilibrated with 10 mM
pottasium phosphate, pH 7.0, 30% glycerol, 1 mM DTT) The column was washed
with the equilibration buffer for four times (flow: 20-30 mi/h). The lipase eluted with

15 0.5 M pottasium phosphate buffer. The product waé dialyzed and concentrated (5-10
times) by ultrafiltration {Amicon Diaflo PM 10) at 4 °C. The semipure lipase can be
stored for 4-6 weeks at —70 °C.

20 Example 6:

Bioactivity Assay

A fluorescent fipid analog, mono-NBD-acylglyceroi (NAG) was used as substrate,
25  which shifts its color upon integration into phospholipid vesicles from 481 nm to 550
nm. The test compound solved in DMSO was diluted with assay buffer (25 mM
Tris/HCI, pH 7.4, 150 mM NaCl) 1:5. To 2.5 pl of this solution 180 pl of sonicated
substrate solution were added (20 pg/ml phosphatidylcholine, 10 pug/mi
phosphatidylindsitol, 50'pglm1 NAG in assay buifer). After preincubation at 30 °C for
30 15 min 20 pl of enzyme solution, prediluted 1:2 in assay buffer were added and
absorption at 485 nm was immediately measured. After 60 min incubation at 30 °C

absorption was determined again. The increase in absorbance at 480 nm was a
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m Tris/HJ, pH 7.4, 0.25 Msucrose, 1 nMEDTA 1 nM DTT, 10 pg/m
Leupeptin, 10 pg/m Antipain, 20 g/m Eepstati n). Afterwards 10 m
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resulting nother |ayer was added to 1 g Heparin Sepharose

(Phar maci a- Bi ot ech, CL-6B, washed five tinmes with 25 nM Tris/HC, pH 7.4,
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mn, 4 C). The upper |ayer was adjusted to pH 5.2 with acetic acid and
incubated for 30 min at 4 C_ The precipitates were isolated
bycentrifugation (Sorvall SS34 tubes, 12000 rpm 10 mn, 4 C and
suspended in 2.5 mM 20 MM Tris/HCl, pH 7.0, 1nM EDTA, 65 nM NaCl, 13%
sucrose, 1nM DTT, 10 pg/m Leupeptin/ Pepstati nAntipain. 10 The suspension
was di al yzed overnight at 4 C against 25 mM TrisIHO, pH 7.4, 50%
glycerols, 1 mM DTT, 10 pg/m Leupeptin, Pepstatin, Antipain and afterwards
absorbed on a hydroxyapatit colum (0.1 g/1 m suspension equilibrated with
10 mM pottasi um phosphate, pH 7.0, 30% gl ycerol, 1 mM DIT). The colum was
washed wth the equilibration buffer for four tines (flow 20-30 nml/h).
The lipase eluted with 15 0.5 M pottasi um phosphate buffer. The product was
di al yzed and concentrated (5-10 tinmes) by ultrafiltration (Amcon Diaflo
PM 10) at;4 C. The senipure |lipase can be stored for 4-6 weeks at -70 C.
20 Exanple 6: Bioactivity Assay



A fluorescent |ipid anal og, nono-NBD- acyl gl ycerol (NAG was used as
substrate, 25 which shifts its color upon integration iAQstgHes2ePbl i pid
vesicles from481 nmto 550 nm The test conpound sol ved in DVBO was
diluted with assay buffer (25 mM Tris/HCO, pH 7.4, 150 nM NaC) 1:5. To
2.5 1 of this solution 180 | of soniﬁ?bed substrate solution were added
(20 pg/ M phosphati dyl choline, 10 g/ phosphatidylinositol, 50 pg/m NAG
in assgﬁabuffer). After preincubation at 30 C for 30 15 mn 20 | of enzyne
sol uti 6n@Mhyediluted 1:2 in assay buffer were added and - absorption at 485
nm was i mmedi ately neasured. After 60 mn incubation at 30 C absorption
was determ ned again. The increase in absorbance at 480 nmwas a 2 Cctober
2004 19 neasurenent for the enzynme activity. The determ nation of 1C50

val ues,was carried .out usin 0,concentrations of the freshly dissol ved
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El syi er-Bi osoft was used. 5 Percyquinnin shows inhibition of |ipase with an
| C50 of 2 pm 2 Cctober 2004 20 Clains: 1. Percyquinnin, a conpound of the
formula: 5 OH and its pharnfbgdutically acceptable salts and derivatives, in
all their stereoisoneric apd tautoneric fornms. 10 2. Percyquinnin, a
conpound of the nole : ormul a C12H1603,- obt ai nable by cultivation of
03) under aerobic conditions in a nutrient

medi um cont ai ni ng sgu on and nitrogen, followed by isolation
and purification inla custons anner, and its pharmaceutically
acceptabl e salts, akdoRgi ives, in all their stereol soneric and
tautonmeric 15 forms. O '

and its pharmaceutically acceptable salts and derivatives, |n all their

stereoisomeric and tautomeric forms.

10 2. Percyquinnin, a compound of the molecular formula Cq2H4603, obtainable by
cultivation of the fungus ST 001837 (DSM 13303) 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
acceptable salts, and derivatives, in all their stereoisomeric and tautomeric

15 forms.

3. A process for the production of Percyquinnin or a sailt or derivative thereof as
claimed in ciaim 1 or claim 2, comprising cultivation of the basidiomycete
sp.ecie ST 001837 (DSM 13303) under aerobic conditions in a nutrient

20 mediurﬁ containing sources of carbon and nitrogen, followed by isolation and

purification in a customary manner.
4. Basidiomycetes species ST 001837 (DSM 13303).

25 5, Percyquinnin or a pharmaceutically acceptable salt or derivative thereof as

claimed in claim 1 or claim 2 for use as a pharmaceutical.



3. A process for the production of Percyquinnin or a salt or derivative
thereof as claimed in claiml or claim2, conprising cuffcteder 880%f the
basi di onycete specie ST 001837 (DSM 13303) under aerobic conditions in a
nutrient 20 nedi um cont ai ni ng sources of carbon and nitrogen, followed by
isolation and purification in a customary manner. 4. Basi di onycetes

speci es ST 001837 (DSM 13303). 25 5. Ifércyqui nnin or a pharmaceutically
acceptabl e salt or derivative thereof as claimed in claim1 or claim2 for
use as a pharmaceutical. 2 Cctober 2004 21 6. A pharmaceutical conposition,
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1 or clai m glaimed inskims! anclaimhiZbendra phaimaresdically acceptable carrier.

5

7. Percyquinnin or a pharmaceutically acceptable salt or derivative thereof as

claimed in claim 1 or claim 2, for use as an inhibitor of lipase.





