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pharmaceutical for the treatment of cardiac insufficiency.

Cardiovascular disorders still rank first as causes of death in the westemn
| industrial countries. A not inconsiderable proportion of these are patients lwith the
10 diagnosis of cardiac insufficiency. Cardiac insufficiency is understood as meaning the
inadequate functioning of the heart. The heart is not able to produce an output
corresponding to the mammal's requirements. Cardiac insufficiency is an acute or
chronic inability of the heart, under load or even at rest, to muster the biood output
necessary for metabolism or to take up the venous return. Itis the state of the heart
15 wherein the compensation mechanisms, such as heart rate, stroke volume, or
hypertension, no longer suffice for the maintenance of a normal cardiac output.
Cardiac insufficiency has a variety of causes, for example inflammatory and
degenerative myocardial (heart muscle) changes, coronary circulatory disorders and
cardiac infarct. Cardiac insufficiency leads to changes in the peripheral circulation, to
20 impairment of the respiration, the kidney function, and the electrolyte balance, and
also to reduced power of the skeletal musculature, and in the end it frequently leads to
death.

Cardiac insufficiency generally occurs at an advanced age. The incidence is 3

Al

disorders per 1000 inhabitants per year in 35-64 year-olds and 10/1000/year in the

25 age group from 65 to 94 years. Mortality increases in 75-year-olds almost by a factor
of 200 compared with the age group between 35 and 44 years. The mortality rate has
remained approximately constant between 1970 and 1983, as investigations in the
USA showed. For the Federal Républic of Germany, the same numbers are to be
assumed. More than 50% of patients die in the first five years after diagnosis. This

30 statistical examination, in and of ifself, shows the great importance of cardiac
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calcium depots are emptied. In myocardial insufficiency (cardiac insufficiency), the
Ca® concentration in myofibrils may be reduced. Ca® ions, however, are
indispensable for the activation of the contractile apparatus. If there is increased
- demand, Ca* is generally pumped into the sarcoplasmatic reticulum (SR) under
15 cat'alysis of a membranous Ca?-dependent Mg?*-ATPase: this enzyme is also called
Sarco(Endo)plasmatic Reficulum Ca**ATPase (SERCA2). According to hydropathic
analysis, the Ca**ATPase comprises ten transmembranous helices and a number of
extramembranous loops. On the cytosolic side, domains for Ca** and ATP binding, for
phosphorylation and for interaction with the modulator protein phospholamban (PLB)
20 are formed. The latter is a protein pentamer, which is localized in the membrane of o
- the SR and exerts an inhibitory influence on SERCAZ in the unphosphoryiated state. 13
Under physiological stress, a phosphorylation of PLB takes place, which increases the
Ca* affinity of SERCA2a and thus increases the transport rate for Ca* ions in the SR.
The phosphorylation of PLB (a 52 amino acid protein) takes place on two amino acid
25 residues: serine-16 may be phosphorylated by the cAMP-dependent protein kinase
é_nd-threonine may be phoéphorylated in position 17 by the Caz*lcalmodulin-dependént
kinase. This phosphorylation causes a change in confirmation in PLB followed by an
increaéed affinity of SERCA2 for Ca**. Anti-PLB antibodies are able _to imitate the PLB
phosphorylation effect and thus confirm the key role of PLB as a regulator of the
30 contractile activity of the heart (Phospholamban: Protein Structure, Mechanism of

Action and Role in Cardiac Function. H. K. Simmerman and L. R. Jones, Physiological
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which is converted into nechanical energy in the contraction process.
Shot? &entajnisg cavapeyrsls eriginsting &iom thenterpeneshavealsodean wpested, But s nay be
Initi "‘Iﬁgge de counted among the alkaloids (e. g. thé Gentiana alkaloids) [Rémpp Chemie
Lexikon [R6mpp’s Chemical Encyclopedia], Sth Edition, Volume 6, page 4508 ft.,
Georg Thieme Verlag, Stuttgart/New York, 1992]. These terpenes, however, differ
fundamentally from the memno peptides according to the invention, wherein terpenes
/) 20 do not contain a polyketide moiety with which they can bind nitrogen.
Examples of further, known nitrogen-containing terpenes are:
- Stachybocins{J. Antibiotics, 48: 1396 (1995)];
- Stachybotrins [Y. Nozawa et al. J. Antibiotics, 50: 635-645 (1997)];
- Spiradihydrobenzofuran lactams [J. Antibiotics, 49: 13 (1996)];
25 - Nakijiquinones [Tetrahedron, 51: 10867-10874 (1995)];
- F1838-A to J are nitrogen-containing terpenes having polyketide moieties [Japanese
Patent 061864133 and 08283118 ]. They are cholesterol esterase inhibitors.
These terpene derivatives were synthesized from various strains of the genera
Memnoniella echinata and Stachybotrys and others. They were described as
30 antagonists of the endothelin receptor, as inhibitors of HiV-1 protease and of

cholesterol esterase and as hair tonics. The inositol monophosphatase inhibitor



nmot or nerve-inpul ses, under the action of which calciumions (Caz+) enter
into the 10 sarcopl asmatic space fromthe extracel | ul ayy #pac®0ithin a few
“mlliseconder/edvis t he cal ci um depots are enptied. |n nyocapdtgbormissi
insufficiency (cardiac insufficiency), the Ca2+ concentration in -
myofibrils may be reduced. Caz i ons, r‘l_‘owever, are indi spensable for the
activation of the contractile apparatus. If there is increased. demand,
Ca2} is generally punped into the sarcoplasnatic reticulum (SR) under 15
catal ysis of a nenbranous. Caz+-dependent Myt +- ATPase: thi's enzyne is al so
cal | ed L-84i Jdd 6anas mereaverisiated frooutulhures i iiErsitain (ERGARellaATbinadang t o
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~an inhibitory influence on SERCA2 in the unphosphorylated state.. nder
- physi ®libgficientbeads. 'a phosphoryl ation of PLB takes place, which increases
. the Ca2+ affinity of SERCA2a and thus increases the transport rate for
- Ca2+ ions i AfitshespsRt of tehsreino Bpaeioy s reBtes fo Edn%&ﬁd@@ff@ﬂﬁ})@l cid protein)
t akes place on two am no acid 25 residues: serine-16 may be &))ﬁosphoryl at ed
by the CAMP-dependent protein kinase and threonine nmay be phosphoryl ated
in position 17 by the Ca2+/cal nodul i n-Riependent ki nase. This . . ‘
. phosphoryl ati on causes a chang®.i Ricor irnﬁg‘)’bon in PLB fol |l owed by an
increased.affinity of SERCA2 for\ Lprf I -'PLB anti bodi es are abl.e to
imtate the PLB phosphoryl-ation ptiect Jang; t hus confirmthe key role of
PLB as a regul ator of the 304 on' g acttivity of the heart S
(Phosphol anban: Protein Structure&) Mchdnismof Action and Role in Cardiac
Function. H K Simerman and L. K YorRBs, Physi ol oé;i cal 3 0 AUG-2004 WD
01/64715 PCT/EPO /01661 3 Reviews; Vpl, 78, No. 4, -921ff, 1998). ~
Activators of SERCA2 shoul d thuséing fsout  a favorabl e influence in
cardiac insufficiency. It has surprisingly been found that cultures of the
fungal strain Memrmoniellia echinata FH 2272, DSM 13195 contai n natural
. subsi@rRgasemyhi ch are able to display 5 favorable effects on the heart and
"the circulation. The isolated active conpounds, the nemo peptides, are

-natural subrl atRSo§ANR s HABISREELS bC o CGRRASE t_grou Thes
consi ti uentalgyr]_oups ?ﬁcl ude terpene units, aﬁ)}sogébgagi ?rg—ba ‘gﬁgﬁﬂk%ftﬁ' a'éfﬂtﬁi'eq'w and
a )
Rs and R, together are double bonded O, or both hydrogen, or H and OH, or H and 0-Cy-Cy-
alkyl; ’
15 Ry s chosenfromH, OH, C,-C,-alkyl and O-C,-C-alkyl,
Rs.  is agroup chosen from a group of formula (if)

20
wherein Ry is chosen from a hydrogen atom and a glycosidically bonded sugar, and

a group of the formula (i)



' endot hel i

~nitrogen-containing group. Terpenes are naturally occurring conpounds which
- can be Wﬂ?gy%ﬁéged formally 10 as pol ynmerization productggﬁﬁtﬂﬁgﬁﬂ g

hydr ocar bon i soprene. According to the number of isoprea@ @#b@g@,
nonot er penes (Cl0), sesquiterpenes (Cb.,), diterpenes (C20) etc. can - be
differentiated. A |arge nunber- of conpounds can be fornmed fromthe parent
structures by substitution, cyclization, rearrangenent, -oxidation etc.; -
~accordingly, many thousands of terpenes have been described in the

literature. Nitrogen 15 containing conpounds originating fromthe terpenes .

have al so been reported, but these gHe count@d, anong the al kaloids (e. g.
- the Gentiana al kal oi ds) [Rﬁgnpp Chem Lexi kpn [ Rampp's Chem cal

- Encycl opedia], 9th Editionp R page~4B0B AT ﬁborg Thi eme Verlag,
~Stuttgart/ New York,- 1992]. Thege terpenes, however, dﬁ:fer fundanental Iy . -

fromthe nmemmo pepti des aCCﬁ- Lo the invention,” wherein terpenes 20 do -

not contain a pol yketide no wi'th which they can bind nitrogen. ) '
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J. Antibiotics, 45,-.pp.. 1397.1402,:(1992)] The nemmo, peptides according
to1®he invention, have- a. differing spectrumof activity. A conspicuous
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n is-an integér chosen from 1 to 12, wherein each A is the same or
different from every other A; '
wherein the nitrogen atom in the isoindole ring of formula (1) is the N-terminal |

15 ~ amine nitrogen of the first amino acid of the (A)n group;

or a salt or derivative thereof;

with the proviso that _'

A is an amino acid other than Glu when rvis-1, and R, and R, together are double

bonded O, and R; and R, together are both hydrogen, and Rs is a group of formula (i), and Rs

is a bond to the carbon atom C3 of the group of formula (Il), and R, i H, and R, is H

and R, is H. | |

In formula (I), (A)n-can be at least one natural amino acid selected from: Gly,

~ Ala, Val, Leu, lle, Pro, Ser, Thr, Phe, Tyr, Trp, Lys, Arg, Asp, His, Glu, Asn, Gin, Cys

25 and Met. (A)n can be a peptide chain having from 2 to 12 amino acids. Inone

embodiment (A)n may compﬁse 10 amino acids.



A first aspect of the present invention thus relates to corrpounds of
formula (1) 10 wherein R, and R2 together are double bon ﬁ both

hydr ogen, X@% I—%md OH, or Hand OC,-C4- alkyl; R3 and R4 er are
doubl e boRdeH % %r bot h hydrogen, or H and OH, or H and OP /%ﬁ’ﬂ%ﬁiyl 15
Ra is chosen from.H OH Cl-C4 -alkyl and. 0-C -C4-al kyl, is a group
chosen froma group of formul a (l'i) CHI RO0O 20 wherein RO is chosen froma
-hydrogen atom and a glycosidically bonded sugar, and. a group of the

f or mul a (111) WO 01/64715 5 wherein 'R, is H-or a gI ycosidically bonded
sugar ; CME LPBERERed [ group
- of the forrrul 5 R? |§asttp tl%%ﬁsag; ﬁond 'PS t car g]%f’g?gn%fa@ a?om?

-formul ast{dh asamzdhﬁYethyl &plno'[ﬁvlwldrteattmtyl or R7 i's a-bond to the carbon atom
C9 of the formula (Il1) and R5 is _a hydrogen atom and if "R6-is a group of
the formul a The sugﬁéﬁamee@dwwea@eéampﬁmrdgehexcaeo@yohm enansam no

acid r..ch 10 is the sane or
11 or cllSoSEat BuBRGHsst RERTmoyE cntlshal et Rl wiR ridhierial oo i rashe
‘ring gfaggrwb&m@;drwfqhe N-terminal 15 amine nitrogen of the first am no
acid of thé (A n group, or a salt or derivative thereof; with the proviso

that Ais anAn@mbBéﬂm@ﬁt'rﬁaﬂ{ef&?ertotaﬁ%ﬁwgﬂs"de\m&%é‘ohﬁe1 and R and R,
t ogether are et her are both hydrogen,

and R6- chnaog,ltg% %)p pgplﬂlm la, P@pyatw%@apge-salts re %uctlon products, esters, éthers,

acetals as well as amides and N-alkylation products moreover all optical an’apodes

dxastereomers and.alt stereomeric forms.

in one embodiment, the compound of formula (1) may have formula (1)

'whe're the groups R,, R'z, Ra, R.. Rg'and (A)n have the meaning as indioafed above,
15 Inthe formula V), R and. R; taken together can be double bonded O R; and R,
' together can be H, and Re can be H.

.Inone embodiment the mventlve compound may be memno peptlde A,

: C,SH,OBNmO,BS of the formula (IVa)



is a bond to the carbon atom C9 of the group of fornula (11), and R7 is H,
arid RBWOOHs47aRd .R9 is H In formula (1), (A n can beat rCeaForome: nat ural -
‘amino acid selected from dy, Ala, Val, Leu, lle, Pro, &eer Thr Phe, '
Tyr, Trp, Lys, Arg, Asp, His, Gu, Asn, Gn, Cys 25 and3NbAU6ZWh can be a.
peptide chain having from2 to 12 am no acids. In one enbodinent (A)n may
conprise 10 am no acids. 3 0 AUG 2004 WD 01/64715 PCT/ EPOL161661 6 '
‘C,-C4-Al kyl is a straight-chain or branched aI kyI having 1 to 4 carbon
atoms, such as nethyl, ethyl ~__Lropyl a -butyI The sugar can be a
hexose, for exanple an al dohexo§e, such as nnose gl ucose -or ‘gal act ose;
whi ch may be optionally substitd{ed with addiyi-onal groups, such 5 as C1 .
to C4 Alkyl or NH2: , An egbodi fent Ly el afje to all obvious derlvatlves_‘ :
of the conmpounds of the formy a-| S fay be salts, reduction -
products, esters, ethers,. agerals N-al kyl atidn ~
products, -noreover all o Jant iQpode i as ' and. all L
stereoneric forms. HOonQ podi rrent ' /formula (1) may have:
formula (1V) where the gryx £ R, Rﬁ ‘R4 R4 . (A n haveys he neaning -
as indicated above. 15 Ifn the for rruI a ( {\})\/ﬂ and. RBHake n together can. .
be doubl e bonded, . O R Ng# : .and R can.be H [n =
one enbodi nent, the g 3 fcorrpound may be- _ i de A, -
.. C7T6H108N16018S la (1Va) WO 0l RCT/ EP01101661 7 HO 3-
9 AUG 2004 In thy he decalin strd®wdhaWng the 4-nmethyl and a*’

met hyl ene group nmay b€ NX'he 5 terpene noietly; the-sL Ut ed Gsoi ndole -

ring may be the ketide noiety. The am no a ERE! A's Gn Pro. )
Hs Gn Pro - Leu Irv Pro (SEQID NO: 1) - 1 par§ of Nhe caskin sequence
The nethionine (Met) can: be oxidi zed #OMjhe N NH; '

In this formula, the decalin structure hévinglthe '4.~'met;h3_'(;lé_rid a methylene group may be the
5 terpene moiety; the substituted isoindole ring may be the ketide moiety. The amino acid
' sec:iuence: | |
Met His Gin Pro His Gin Pro'Leu Ffo Pro (SEQ ID NO:1)
is a part of the casetn sequence. The methionine (Met) can be ox:dlzed o the

| sulfoxide.

Formula (tvb) may show a preferreci spatial fer_rn:



sul foxide. 10 *1 Fornula (1Vb) may -show a preferred spatial form WO

.Q1/ 64715 8 wherein (A n may have the neani ng as indi cated above. 5

" PCT/ EP(c)wohpeeel 3 0 AUG 2004 The physi cochem cal and- specrEpsnowse
properties of 'the preferred conpound according to. the |nVﬁq&¥pgm;an be
sunmarized as follows: Memrmo . peptide .10 Appearance: or ess

_ substance soluble in polar organic solvents and in water. _
"stable.in..neutral mldly acidic nedium .Enpirical fornula CSH1a8N16Cn$

S1 Nblecular wei ght: 1565.87 Da, WV absorption (X J: 270 nm 15 NWR.dat a:

. ..see Table 1. The nunbering of the carbon atonms and the asscti ated NWVR

‘chemcal .shifts are classified accordlng)to . the, nunbering procedure for

~cyclic sesquiterpertes. 20. Figure 1: N g-egyﬁgﬁof a cyclic sesquiterpene
‘ketolide. ' WD 01/64715 9 HO 3 0 AUG 2004™N PCT/ EPO / 01661 Table 1: NWR

" data‘(chem cal shifts) of menmmo pept /ey
-&13Cr.n6- IHMJIHHNCH (10 Hz) assi gnhién: f .668d1.

©.215.7200. 978%- 2. 035, 1..763Ter pene- 10- Mo—420. 37t 1. 409 nR. 035, 1.538

wherein (A)n may have the meaning as indicated above.
5 |
The phys;cochemrcai and spectroscoplc propertres of the preferred compound

accordmg to the mventlon can be summanzed as foliows

Memno peptide A
10 Aphearance: ‘ colorless substance soluble in polar organic solvents and in water.
It s _ stable in neutra! mlldly acrdrc medium. o
_Empmcal formula C75H.,08N,60188
: Molectstar welght | 1565. 87 Da,
LUV abSOIpoN (s 270 nm,
-'15 NMRdata: = seeTabled

The numbering of the carbon atoms and the assocrated NMR chemrcal shrﬁs |

are ciassrf ed accordmg to. the numbenng procedure for cychc sesqurterpenes

2720 ._Figuré 1: Numbering of a cyclic sesquiterpene ketolide.
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0. 873Leu8-8" 823.88 hrdl.678n0.87, 0.88Leu8-y 923.90t1.764 m 0.962, 1.416,
1.8710.978, 1.416, 3.227Terpene-1 0.968m 1024. 22t 1. 910nR. 144, . 4. 588,
3.4672.144, 1.771, 4.588, Pro -y 3.467, 3.689 1124.32t1.863n2.031, 1.798,
3.6254. 356, 3.625, 2.153, 1.792Pro4-y 1224.37t1.927n(2.153), (1. 814),
3.6244.388, 3.624. 1.814Pro -y 1324.43t1.926n2. 144, 1.840, 3. 655,

4-224, 3- 655. 3 -

. 538Prol0 Y 3.538 1424. 77t 1.
.o HO 15

Table 1: NMR data {chemical shifts) of memno peptide A in DMSO - ds at 310K.

3-13C m |8-1H m | M NJcH (10 Hz) assignment
1 1542 |q |0.668 |{d |1.802 7802 Terpene-6-Me
2 {1572 |q |0878 s |- 2.035, 1.763 Terpene-10-Me
3 |2037 |t 11408 |m  |2.035, 1538 2.035 Terpene6
1.460 2.035,
3 |2143 0873 |d |1678 1.678, 1.428, 0.890 Leubo
5 |2225 [q |0.827 |s |0.918 0.918, 2.035 Terpene-4-Me
6 |2264 |t |2.182 |ddt |4.892, 2.788 2.632 4592, 2.788, 2632 Met1-B
| 2.307 | ddt
2280 |t (219 ddt |4.869, 2.757, 2.635 4.869, 2.757, 2.635
2.31 ddt
7 23.08 q (0890 |d 1.678 1.678, 1.428, 0.873 LeuB-5"
5 8 |2388br {d }1678 |m |0.87,0488 LeuS—y
5 g |23.90 |t [1.764 [m  |0.962, 1.416, 1.871 0.978, 1.416, 3.227 Terpene-1
0862 |m ) |
10 [24.22 t [19810 |m [2.144,4.588, 3.467 2.144, 1.771, 4.588, ProS-y
| 3.467, 3.689
11 |2432 [t |1.868 |m |2.031,1.798,3.625 4356, 3.625, 2.153, 1.792 | Prod—y
12 |2437 |t [1.927 Im | (2.153), (1.814), 3.624 |4.388, 3.624, 1.814 Prof-y
13 |2443 |t [1.926 7144, 1.840, 3.655, | 4.224, 3655, 3.538 Pro10-
3.538
14 24.77 t 1.840 m 1.416, 1.740, 0.862 - Terpene-2
1416 |m |1.840,0.926
15 [2651 [t |1.940 |m |1.719, 4.484, 2198 2.198 Gin3-p
1719 |m |1.719,4.484 2198
16 |26.85 |t |1827 |m  |1.722, 4.468, 2.166 2.166 Ginb-p
1722 |m |1.927, 4.468,2.166




m 1.416. 1.740, 0.962 Terpene-2 1.416ml. 840, 0.926 1526.51t1.940 m 1. 719,
4.484, 2.198 2.198G n3-p 1.719ml. 719, 4.484, 2.198 1628.08@[512@27 m 1. 722,

4. 468, 2\@?&'&2’!‘1 66Gln -0 1.722ml. 927, 4.468, 2.166 WO 01/ e&THPpoikdleen O AUG
2004 P POL/ 01661 1727.04t2.976dd4.598-Hi s - br3.067dd

1827. 09t 2. 937dd4. 570(4.570) H s2 -0 3.067dd 1927. 50t 2. 144ml. 771,

4.578.1.905, 1.945, 3.689, 3.467, 4.573Pro9 -p 1.945 1.771nR. 144,
4.578,1.905, 1.945 2028. 34t 2. 144ml. 840, 4.223, 1.9264.223, 3.669,
3.533Prol0-p 1.840nP.144,4.223 1.926 2128 500 918s0 8270 827Ter pene- 4- Me
2228| g6t 127098 1 356,979, (34, |¢$9863) Pro4-p p. 031m 2328. 89t 1 nm. 012. 4.(388.
(1.927) 4288, J.64GesPrQad(i| |1.814, 4.388, (1.927)

18 | 27.08 t_ 12937 |dd |4570 (4.570) HisZp
3067 |ad |. :
19 | 27.50 t |2344 |m |1.771, 4.578,1.905, 1.945, 3.689, 3.467, 4.578 | Proo-p
' 1.945 '
1771 |m  |2.144, 4.578,1.905,
' 1.945
20 |28.34 T |2144 |m  |1.840,4.223,1.926 |4.223,3.669,3533 Pro10.g
1.840 |m |2.144, 4.223,1.926
21 [2850 g |0918 [s  |0.827 0827 TTerpene-4-Me
22 |28.86 t [1.798 |m |4.356, 2.031, (1.863) _ ' Prod-p
2031 |m | L
= 28.89 T 1814 |m  |2.012 4388, (1.627) |4.388, 3.646 | Pro?-p
1.814, 4.388, (1.927)
1 2012 |m o , , _
24 . 13063 t 1.538 m 1.430, 1.460, (1.409), |0.667 Terpene-7
m  |(1.802)
1.430 1.538, 1.460, 1.802
25 | 3064 t [2.166 |t 1.927, 1.722 1.927, 1.722, 4.456, 6.807 | GInby
26 |30.65 t 2192 |t 1.940, 1.719 1.940, 1.719, 4.489, 6.789 | GInd-y
27 |3162 |t |3.154 |d [2792 6.598 | Terpene-11
2792 |d 3154
28 | 36.43 d |1.802 |ddq |1.538, 1.430, 0.667 0.667, 2.790, 3.156 Terpene-8
29 3722 |s |- - R 0.503, 0.824 Terpene4
30 |[37.73 |q {2548 s |- 2.682,2.758 Metl-c w)
37.84 2.546 ‘ : 2.633,2.783
31  |39.45 - -|d ~|2035 |dd |1.408, 1.460 ~ 10.903, 0.824, 0.971 Terpene-5
32 (4007 |t |i.428 |dt |4536,1.678 0.890, 0.873, 4.536 Leud-p
40.03
B\ |4 s |- S 3.156, 2.790, 0.977, Terpene-10
(1.764), 2.035
34 |44.25 t |4332 |- - 4.881 Terpene8’
35 {46.10 t |3.669 1934 | 4.223, 2.147, 1.934, 1.851 | Pro1905
' 3.533 -y
{36 4653 T |3689 |m |1.905 1936 3.588, 2.165, 1.781, 1.936 | Pro9-5
| 3467 |m |
37 |46.81 t (3624 |m |[1.827 1.814, 4.388 Proi-5
38 [46.87 t |3644 |m [1.863 - Pro4-3
39 |4856 d |4534 |dt |7.918, 1428 7.918,1.428, 1678 |LeuBa




-2.012m 2430. 63t 1. 538n1. 430, 1.460, (1.409),0.667Terpene-7 n(1.802)
1.4301.538, 1.460, 1.802 2530.64t2.166t1.927, 1.7221.927, ¢glayc2Zu4s 4- 466,
6. 807G nbwo¥12986. 65t 2. 192t 1. 940, 1.7191.940, 1.719, 4.48%pcemb8P6dé1 -V
2731. 62t 3. 154d2. 7926. 598Ter pene-11 2. 792d3. 154 2836. 43d1. 802ddql. 538,
1.430, 0.6670.667, 2.790, 3.156Ter pene- 1 2937. 22s0. 903. 0. 824Ter pene- 4
3037.7302. 548s2. 682. 2. 758Met 1 -e 37.842.5462. 633, 2.783 3139. 45d
--12.035dd1. 409, 1.4600.903, 0.824, 0.971Terpene-5 3240. 07t 1. 428dt 4. 536,
1.6780,890, 0 873 4 536leud8 -p 40 03 3347, 71s--3. 156, 2. 790, .- _

3546. 10t 3. 6691. 9344.1228 2ddt 41268k, £1%4,2.289853Pr 010 -5 3. 533-

beill g me R

3948. Sl6d4. [534dt 7] 918278 2p8d 3983 4289751621 478Ley -a WO 01464715 11 3 0

0.977, [M8r pfié4 10 |1 1265 é@to%?-’@@ﬁzﬂﬁﬂa 3323%. B80Ter pene- GMetly

AUG 2064 [BCT8 EPQE/ 048&1 2468 P 1100L.022, 1728, 22182, 2. 289 . GinB-at
42 [50.31 d {4484 |dt |8.206, 1.935, 1.707 2.182 Gind-a
43 |51.37 d [4570 [ddd |8.135,2.975,3.082 2.975, 3.082 Hiso
44 [5168 d [4590 |[ddd |8.496,2.934,3.067 |[2.934, 3.067 His2-a
4.585 8.508, 2.934, 3.067
45 [53.30 d |4.892 5.163,2.284 2162 Meti-o
53.62 4.869 2.162,2.284
. | 46 | 57.33 d |4.588 {dd |2.144, 1.771 2.144, 1.771,1.905; ProY-c
e : 1,945, 3.684
47 |58.31 d |4223 |dd [2.144,1.840 3.669, 3.553, 1.926, Proi0q
2.144, (1.840)
48 15920 d 4388 [dd |2012 1814 - Jao12 | Pro’w
49 [59.44 d (435 [ad |2031,1.798 3.635, 1.880 Prod-«
50 |7350 d |3227 |dd [1.840,1.416 0.903, 0.824 Terpene-3
| 7351 | |
51 197.93 s |- - - 3.154, 2.792, 0.972, 0.668 | Terpene-9
97.91 , )
52 100.90 d |6.598 s - - Terpene-3~
100.88 6.596
53 112.62 s |- - - 6.593, 4.330 Terpene-5°
112.55
54 11692 |[s |- - - 3.154,2.792,6.597 Terpene-1"
116.90 _ '
55 [116.95°|d [7230 s 8.655 ' (3.067), 2.937, 8.665 HisZ-¢
56 |117.26 [|d [7.322 |s 8.771 3.092, 3.000, 8.771 HisS-¢
57 12832 {s |- - - 8.783, 7.322, 3.083 2.976, [ His5-y
_ ' 4.585 |
58 {12963 |[s |- - - 7.230, 3.064, 2.937, 4.592 | HisZy
58 [13300 |[s |- - - 4.330 1-47
132.98 o
60 [13363 |d |8855 |s |7.230 7230 ~|HisZs
61 13368 {d (8771 [s 7.320 17.320 : His®-5
62 1153860 {s |- - - 6.597, 3.157,2.792 Terpene-2°
153.62

63 155.73 s |- - - {6.597), 3.154, 2.792," Terpene6°




4049.44 t 2.758 ddt 2.682, 2.162, 2.289 4.892, 2.550 Metl-y 49.70t2. 633,
ddt 2.783, 2.289, 2.162 4.869, 2.545 2.783ddt2.633, 2.289 4g @9@
4150.18d§§éﬁgg 8 110, 1.927.1. 72-22.166GLn6-a 4250 31d4. 4844PC 2 1. o35,
1.7072. 1 485 4 4351, 37d4. 570ddd8. 135, 2. 975, 3.0822. 9FS VEPORENE s5- 5
4451. 68d4. 590 ddd8. 496, 2.934, 3.067 2.934, 3.067Hi s2-a 4.5858. 506, 2. 934,
3. 067 4553.30 d4.892 2.162, 2.284 2.162Vet 1-a 53. 624. 8692. 162, 2. 284

4657. 33d4. 588dd2. 144, 1.7712.144, 1.771, 1.905: Pro9-ac 1.945, 3.684

4758. 31d4. 223dd2. 144, 1.8403.669, 3.553, 1.926, Prot -a 2.144, (1.840)

485961,2004. 3880d2. UTZ. T. §I42012Pr07-a 49591448 356002- 03117983635
1. 880p+e4—a-50+3-54
47 1168.11 " Is |- - - 6.597, 4.330, 4.881 Terpene-7-
168.07 '
65 |169.57 s |- - - 4,588, (4.223) Pro®-CO
66 (16959 s |- - - 8.110, (4.570) His2-CO
67 |169.69 s |- - - 4.534, 1.444 Leub-CO
68 [189.74 s |- - - 8.207, 2.937, 4.585 HisZ-CO
69 |169.97 s |- - - 8.513, 4.869, 2.190 Metl-CO
169.89 : 8.499, 4.892, 2.182
70 (17007 |s |- - - 4.471, 1.733, 1.924, 4356 [ GIn3-CO
71 [17021 [s |- - - 4,466, 1.722, 1.927, 4.388 | GInB-CO
72 [170.89 s |- - - 4538, 4.388, 2.012, Pro’-CO
1.844, 7.918 e
73 17132 s |- - - 8.138, 4.356, 2.003, Pro4-CO
1.805, 4.570
74 {17310 s |- - - 4225, 2.144, 1.840 Prol10.CO
75 {17380 (s |- - - 2.19,1.93,1.73 3-Gin-3-CO
173.81
76 [173.88 |s |- - - 7.26,2.18,1.93,1.73 4-GIn-3-CO
173.86
OH 975 [or NOE - 6.598 Terpene-2 -OH
NH 8.508 |d 4.585 NOE: 4.869 /4.692 His<NH
8496 |d 4.590
NH 8.206 |d 4.4384 NOE : 3.072, 2.948, 4588 | GIn3-NH
NH 8.135 |d 4.563 HisS-NH
NH 8110 |[d 4.470 NOE : 4.570, (4.470), GlnB-NH )
1.727, (1.927) -
NH 7918 |d 4.534 i NOE : 4.388, 1.827, LeuS-NH
1.688, 1.427
NH> 7260 |[s (6.807) GinB-NH3
, 6.807 |[s (7.260)
NH2 7230 |s (6.789) - GIn3-NH2
6789 |s {7.230)

In a second aspect of the present invention, there is provided a composition comprising at
least one compound of formula (1), wherein said compound is as defined above, and an acceptable
cartier.

- In one embodiment , the compounds of the formula (I).may be
obtainable by fermentation of Memnoniella echinata FH 2272, DSM 13195, or of one

5 of its variants or mutants under suitable conditions in a culture medium until at least



. d3.227dd 1.840, 1.4160.903, 0.824Terpene-3 73.51 5197.93 s3, 154

0.972, W@WETHEIHene-9 97.91 52100.90 d6. 598 s- Ter pene-3' PLOGRIBA! @96
53112. 62 s-6.593, 4.330Terpene-5' 112.55 54116. 92 s- 3. 154924792004
6. 597Ter pene-1' 116.90 55116. 95- d7230B. 655(3. 067), 2. 937, 8.665Hi52-E
56117. 26d7. 322s8. 7713. 092, 3.000, 8.771H s -s 57129. 32s--8.783, 7.322,
©3.083 2.976, His 6--y 4.585 58129.63s--7.230. 3.064, 2.937, 4.592Hi s2-y

25195, §0 BehitBbafie MR ) EHSPLE e Mue it folpwad by, pene-2
283 6%u@§é§§eﬂt3i§o{a@|oﬁﬁ)theﬁlelﬁﬂo pépt?cﬂ% Tr erpene-6" WD 01/64715 12 3 0 AUG

A third aspect of the present invention therefore furthermore relates to a process for the
preparation of a compound of the formula 1, or a salt or derivative thereof, comprising cultivation of the
microorganism Memnoniella echinata FH 2272, DSM 13195, or one of
its variants or mutants, under suitable conditions in a nutrient medium comprising at least one source
of carbon atoms and at least one source of nitrogen atoms until at least one compound of formula (1) is

present in the nutrient medium and then isolating the said compound from the nutrient medium.

in one embodimenf, the strain FH 2272, DSM 13195, its mutants and/for varianfs may be
fermented in a nutrient solution (also called culiure medium}) which may comprise at least one source
of carbon atoms and at least one source of nitrogen atoms and optionally may comprise customary
inorganic salts until memno peptides are present in the culture medium. The memno peptides may
then be isolated from the culture medium and optionally separated into the individual active
components and purified. In one embodiment, memno peptides may accumulate in the culture
medium, and may be separated into individual components. )

‘In another embodlment at least one source of nttrogen atoms used for the
cuiture medium may be chosen from amino acids and peptides. The amino acids and
peptides used as sources of nitrogen atoms may be the same as the group (A)n, as
20 defined above. ' . '
“The process according to the invention can be empldyed for fermentation on a
laboratory’ scale (milliliter to liter range) and on industrial scale. {cubic meter scale). |
_ A strongly produclng colony of Memnoniella echmata FH 2272 was grown. An
' isolate was depos_l_ted in the Deutsche Sammlung.\_:on M:kroprgamsmen und
25 Zellku‘ltufén GmbH,'Mascherodér Weg 1B, 3300 Brunswick, Germany, according to
the rules of the“Budapest' Convention on Dece'm.ber 14, 1999 under the following.
number Memnonlella echinata FH 2272, DSM 13195. | o
Memnomella echmata FH2272, DSM 13195, has a brown—green mycelium and
is charactenzed by the. conidiophores charactenst:c of the genus Memnoniella: :
30 Variants and mutants of the strain Memnonlella echmata FH 2272, DSM 13195,

‘may also be employed to synthesize at léast one compound of the memno peptides .



© 67169. 69s

PCT/EPO /01661 4.330 64168. 11 S--6.597, 4.330, 4.881Terpe 7' & 07 .
65169. 573“%5%3715(4' 223)Pro -CO 66169. 59s--8.110, (4.570) e%}/ﬁ

1. 4441 eu8- CO 68169. 74s--8. 207, 2.937, 4.
69169. 97 s8.513, 4.869, 2.190 Met -CO 169.898.499, 4.892, 2.182
'70170.07s4.471, 1.733. 1.924, 4.356G 1n14CO -
71170. 21s---4.466, 1. 722, 1-927. 4. 388Gln -CO.72170. 99s--4.538, 4.388, 2.012,
Pro'-CO 1.844, 7.918 73171. 32s-8.138, 4-356, 2,003, Pro -CO 1.805, 4.570

74173. 1Qfrording 28 thelinvéfitiod. 1 SBERMhGants cdAbd prodicdd in a | manner known per se
§--2.19,1.93.1733-Gn-S-CO 173.81 76173.88 s--7.26,2.19, 1.93,

1. 734- Ghy thycza Teed6s, mgemplaoeadzaﬁomwmmwdh 2ltraOiblaHBYS A )drdys‘;&ﬁ NOE:
4 869 /4.692Hi s*NH ,
R chemlcal mutagens, such as ethyl methanesulfonate (EMS) 2—hydroxy~4-
methoxybenzophenone (MOB) or N- methyl N"nitro-N-nitrosoguanidine (MNNG)
Possible variants may include the closely related fungal species Stachybotrys, such as

Stachvbatrys atra. Staclwbotrvs chartarim or Stachvbotrys complementi.

Screening for mutants and variants which may synthesize at least one compound of
the memno peptides according to the invention may be camied out according to the
followmg scheme: . o N

: 10-. . Separatton of the mycehum after fermentatlon

.' - | _Extractlon of the mycelium with an organlc solvent; i

- .- Extraction of the memno pepttdes from the culture ﬁltrate usmg solid phases

.- .'Analysus by means of HPLC, DC or by testing the. biological. actwrty -

: fThe fermentahon conditions descnbed below apply to the fungus Memnomella
15 echlnata FH 2272, the deposﬂed isolate DSM 13195 and mutants and. varianis
| thereof. -
In one embochment a nutnent solut|on whlch may comprise at least one source of

carbon atoms casein peptone as a source of-nitrogen atoms, and customary inorganic
salts, Memnonielia echinata FH 2272, may produce memno peptide A. In one embodiment,

Memnoniella echinata FH 2272 may be DSM 13195.

Possmle sources of carbon atoms for aerobic fermentation may mclude assxmllable
carbohydrates and sugar alcohols such as glucose lactose sucrose starches :
dextnns fmctose molasses glycerol galactose and D-manmtol and carbohydrate*
contalnlng natural products such as malt extract. F’ossable sources of nrtrogen atoms-
| may include, for example amino acids; peptldes proteins; degradatlon products of amino
ac;ds peptldes and of protems such as casein, peptones and tryptones; meat
| extracts yeast extracts peanut extracts ground seeds, for example, of com wheat
R beans_, soy. ,and cotton,_ s_eeo_-con_tam_mg _composmon,s, dlStll_latlQn _resldues from
'alcohol pr‘odoc_tion;_meat_ meals; yeast exb’acts; a'mmoniom salts, and_',oitrates_; In one
_‘-.em_bodiment,— at least one source of nitrogen atoms may be choseft“from synttletically '

obtained peptides and biosynthe'tically obtained peptides. - The.nutrient solution -



8-496d4. 590 NH8. 206d4. 484NCE: 3.072, 2.948, 4-588Gln - NH
NH8. 135d4. 563H s5- NH NH8. 110d4. 470NCE : 4-570, (4.470), QP - NH 1.727,
(1.927) NH7.918d4.534NCE : 4.388, 1.827, Leu -NH 9. 688, 1 260 s

(6.807) 6.807s(7.260) -NH27.230 s (6.789) Gn - »—g %% 230) In-
a second‘ggrbdmé'\lﬁ%of the present invention, there is provi d g]SItIOI‘l :

conprising at |east one conpound of firrml a (1), wherein sai d conpound is
as defined above, and an acceptabl e rier. In one enbodiment , the
conpounds of the forrmula (1) nmay be obtainable by fernmentation of

Memmoni el | a echinata - FH 2272, DSM 13195, or of one 5 of its wariants or
mut ant ptierddy mawicomblise at adi ariedmzganic saltcUh boe embedinant, thetindrgamlc datast WO

01/ 647% %%Ef&f c]h%}rh ::;L%al?boga Iruumgsg?@gﬁ'nogﬁgm&s. %%ulg?es%fndt he fornula

(1) |spesent i'n the culture ne sequent |solat|onQc

1t h . d hird f
Fort homtaeDaR .04 sﬁgé%m%iﬁ@ i o a@é@ﬁ%& Rph3eseabe Ak « ne
~f or nul gubigiTsifated Bfﬁ‘fé :—ﬂﬁéllnm ; WAL AP it S d pROEPH IS BetHR AlkAld  £4fth of the

m croorgani sm Memmoni el | a ata FH-2272," DSM 13195, or one
metals, wherein the alkaline earth metals may be chosen from fron, zinc, cobalt and

' 'manganese

The formation of the memno peptides according fo the invention may proceed in a nutrient
solution which may comprise casein peptone. In one embodiment, the nutrient solution may comprise
a concentration of casein peptone ranging from approximately 0.05 to 5%. Another embodiment may
comprise a concentration of casein peptone ranging from 0.1 to 1%. Still another embodiment may
comprise a concentration of casein peptone ranging from 0.2 to 5%. The nufrient solution may
comprise glucose. One embodiment may comprise a concentration of glucose ranging from 0.5 to 3%.
The nutrient solution may also comprise cornsteep. In one embodiment the nutrient solution may
comprise a concentration of com steep ranging from 0.05 to 1%. Another embodiment may comprise a
concentration of cornsteep ranging from 0.1 to 0.5%. The nutrient solution may comprise a trace of at
least one component chosen from potassium chioride, magnesium sulfate and iron sulfate.

in one embodiment, the nutrient solution may comprise casein peptone, glucose, comsteep,
and traces of potassium chloride, magnesium sulfate and iron sulfate. In another embodiment, the
nutrient solution may comprise a concentration of casein peptone ranging from approximately 0.05 to
5%, a concentration of glucose ranging from 0.5 to 3%, a concentration of corn steep ranging from
0.05 to 1%, and traces of potassium chioride, magnesium sulfate and iron sulfate. The data in percent
may in each case relate to the weight of the entire nutrient sclution.

ln this nutnent solutlon Memnomella echinata, which can be Memnomella h
echlnata FH 2272, DSM 13195 may form a mixture of memno peptides Depending on
the composmon of the nutrient solut:on the quant:tatwe proportion of one or niore of 7
the memng peptldes accordlng to the mventlon may vary. Moreover the synthesns of

30 mdlwdual memno peptldes can be controlled by the composrtlon of the' media such



its variants or- nutants, under suitable conditions in a nutrient nedium
canprising at |east one source of carbon atons and at | ek AMGe28bur ce of
ni trogen YOME4UAtLi | at | east one conpound of fornula (|) PGI/Epéledest in

- the nutrient mediumand then isolating the said conpound fromthe nutrient
-medium In one enbodiment, the strain ®H 2272, DSM 13195, its nutants
~and/or variants may be fernented in a nutrient solution (also called

cul ture nedium which may conprise at | east one source of carbon atons and:

at | eaghah NG f)%plﬁ&e Py RSiHe BicRiiieed il aRl iy BrdiaaaAR afoHp! oY

i norgani ¢ salts until nmemmo peptides are present in'the culture nedium The
memo  epow dies detgction ienit dfdthe soicetarganisom t he cul ture nedi um and optionally
.separated into the: jndividual active conponents and purified. In one .
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The course of the fermentation can v_be moﬁitored by méan_s of the pH of the .
.20 culfures qr' of the mycelium volume as well as by’éh_rp{ngtog_raphic methods, such as
 thin-layer chromatography or high?ﬁressgre liquid chrbm;;_tqgraphy or testing the'
‘ '}'bfologiéal aéﬁi{ity; Acompound acdo}dinc___i ‘fo’thé_:i'rjyént_ign'.‘rlnay#bé. in ‘.'bo'th‘-fhé' | | ..
'_,Z‘mYCéliums_ér-;d‘_-th'é culture filtrate, but t_he_'lérgegt.part',is,_usu_z_al_!y foUhd in.the c_;_ultlurer_l -
_ ‘-25" B The isolation proc.ess- desériﬁed below may serve for t.hl‘% [;urific-:-atio.n of the merﬁhé
pep_tideé aceording fo_ _me.“iqvénﬁon~. for examp_lé._ of'm‘e!‘h:h_ol pep'tide'A.' The iSoia_tion_ -
or puﬁﬁé;aﬁqq of a memno peptide according t_c_): thie invention from the culture medium
"_.-ma.'y be carﬁed-"out according 1o kn;:wn:_n_jgthqu iak_in_g into récc.ouijt:-t:he chémié_;,al,_.
- physical and bidiogiéal propeities of the ﬁ.éturgil .SUbSténCéS.: ' For_ the ie‘sti_hgbf the
- 30 meéemno peptide f;dncehtraﬁéné in the cﬁlture medium or in t.h'e ihdivjdual\iédlétioh |

steps, thin-layer chromatography, for e_xémple oﬁ,silica gel, usiﬁg isopropanol/25%
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meat extract$; yeast extracts; peantt. extracts; ground seeds, .’

exanydDemagyfbe fuwiher puifiad as. drssribed bejow. !ﬁ'rﬂﬂ‘e@ﬁtqoé'ﬁ‘ens ééﬂﬁrﬁ'lﬂﬂea’it‘ﬂ? H‘@y be
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pepti des and brosyn et I cal peptides. The. nutrient solution 30

AUG -200¢hy c&ﬂrﬁ%&‘bﬁéndm wwﬂﬁ&mrﬂaﬁla)maternmhmyscm orgamnic selvent, fOEast
one i norgam c salt . In one enbodi. rrent he ‘i norgani ¢ sal,t r’r&g % sen
from chemmn&wdba\-h@ﬁapbsﬁe Greaniep E%SB gem?l{@ﬂ' &P 8

D1 ¢ HE' GPneaftped T SHGTS Cbreu Aliitte Bloch R8s, e Rbhot ar%an;aamh%es
phosphatgs sofonpblaesahiekbin Iw’m:hetbe cdtmpounds according to the invention may not be
| - very solub!e for example, with hexane petroleum ether or dlethyl ether. In this
“process, the memno peptides may preC|p|tate and the |Ip0phl|lC |mpurrtres may remain dissolved -
and may be remoued by customary solidfliquid phase separations. _ '
The precrprtate Wthh may comptise the memno peptides, may be d!ssolved in 1!30 of the _

_ Qngmal volume of water/methanotl. The precipitate may dissolve completely in the course |
of this and may be lyophilized. The lyophiliZate, subsequently called crude product _
may comprise 5 to 50% memno peptldes and may be employed for further isolation.

The further punﬁcatron of at least one.memno peptide according to the
25 lnventron may be carmied out by chromatography on surtable materials, for example, on
molecular sieves; on‘ silica gel, alumlna, on ion exchangers or on _adsorber res_rns‘or on
reversed phases (RP). ‘The memno peptides may be 'separated'w'rth the aid of this
chromatography. The chromatography of the memno peptides may’ ‘be carried out.
‘using buffered aqueous solutlons or mrxtures of aqueous and organic solutions.

Mixtures of aqueous and organic solutions may be understood as meaning all

water-miscible organic solvents, such as methanol, propanol and acetonitrile, in a .



~nmetals, wherein the alkaline earth netals may ‘be chosen fromiron, zinc, .
- cobal-t and manganese. The formation of the nemo peptides according to the
inventi on WRi/s7bteed in a nutrient solution which may coPRVER81/0ESEI N
peptone. In one enbodi nent, the nutrient solution nmay conpri 386 2804 .

- concentration of casein peptone rangi ng8from approximately 0.05 to 5%

Anot her enbodi nent nmay conprise a concentration of casein peptone ranging
from0.1 to 11% Still another enbodi ment may conprise a concentration of

- asel N CORLARRANEN £ AOARIRR, Bihe JBfely 20BSPLLILLRALIRY oMl e

gl ucose. odr nment may ccc))ﬁ’prl se a toncentration o ranging
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enbodi-ment the nutrient solution may conprise a concentration of corn

- st.eep rdhgimdfers torbe ussdmeay bedhenaamiess ladivsdedebhoveray conprise a

nutrient solution-
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anot her enbodi nent, the nutrient solution nay conprise a concentration of

“.casei n -pygraphebicamgteripld, sogh asmmoRPr@ioe RP-08 phases. bareavesotiveseparation - of
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sul f at ega TR ARG 'wﬂgqfkggant-, may in-each case relate to the weight __‘of “the:
entire-Hutrient solution. its this nutrient solution, Mernnoniella -

‘chi naia, . whi Chromatdirapiynobiheehémnoqusptides amayba 2ariedS dS9A9 buffarsd Hor m a
m-xture of memmo peptides. Depending on the conposition' o th.e -nutrient

" sol ut.i oAcidified fsaus salvtinashr spisiures of adueaus seluliorewih aleoholsrerpthesept i des

accor di Rget RiskBR d Wv@ﬂts%ﬁn?ﬁ%ﬁ%odi%fx?ﬂ%ﬁ énic}}&ﬁﬁeﬂ'ﬁa BalRoth 30
p ed by

rgefmc .
i ndi vi dual nemmo peptides can be contro the conposition of the nedia

. such VOB rbphholfnd abetbbf&iid004  PCT/EP01/ 01661 that a nmemno peptide may
not be produced at all 'or nmay be produced in an amount below the

det ection | i mdtreRfd driaGiditbE 5QRIOASIIGHTNS Tiizg beuintiersiond asndahing &t REG@hEaNi sm
 ChoiiiBg SolbSh efine o Ccrbiteliarl; For slrtpl: SaidtiEtere SYMTLAMEE S i« 1
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range from approximately 18 to 37C,~ a .narrower -range 1rom approxi mately
20 to 3{one@itbomintht, bhrate buffer may be in a concentration ranging from 0 to 0.5 M. Adids may be
chosen from formic acid, acetic acid, trifluoroacetic acid, and all commercially
commerciaily available acid may be in a concentration ranging from 0 to 1%. In yet another
embodiment the concentration of acid may be 0.1%. .

Chromatography may be carried out using a gradient.which may begin with 100%
of watet and ends with 100% Dfl‘sol\_lent- . Atleast one solvent r'rjay be used. A mixture of -
twoor 'mg.ré‘é‘o[véﬁts‘-.ma).} also :be'ﬁ'sed'L"- ‘In one émbodiment, a linear gradienf may ruﬁ |
- 25 ffotri éb'to'50% of a solvent chosen from pfbp_éﬁol' aﬁnd .ac_.;etpnifrife. | o
_ : Alf;érﬁétively;'ge'l chromatography 'or'dhfqinatography on hydrophobic_phases
can also be camied out. IR o E
| Gel chrotﬁé'tograp'hy'_méy be carrié‘d_'outi on pbiyacrylamide_ or copolymer gels,
B such'as Bfogel-P 2® (Biorad) or Fractogel TSK HW 400 (Merck, Germany or Toso
. 30 Haas, USA). e T | o



.narrower range of 25 to 30C.. The pH..range should be. between 8,

- such ‘as' WOHREER 6.5 and 7.5. In general, the nicroorgani ERTAEY $@6bultured
- under these conditions for a period of 24 to; 300 hours, 3goaes gepseral |y 36
to 140 hours. 10 Advantageously, cultul ng may be carried out in a number
of steps, i.e. at least. one preculture may be. prepared in' a. liquid
nutrient medium and nmay be then inoculated into the actual production -

medi um  thep, fmwn@rcvéryléf@ctﬁ@pr@é@mﬁhelﬁuriﬁaﬁuosvef ﬂi@corﬁﬁéu&islaéébrdmﬂ‘e
precul ture may be obtained, for, exanpl e, by inoculating. a nyceliuminto .

a nut r icetie isvention ma;ahel tha ervoﬁgm eXChaoge@ dvorfexargper thei maieinerdfot o 120
15 hours, -such as,. f.or 48 hours. The cellu can. be obtai ned; for.-
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for sxanwes éerrpmalfasiadO)Eiut'ﬁtTEc@:@uesnhiévetihmrf@daﬁmé Akding a. sy sAR
~ nmoni t ored.- by means.-of. t.he pH of the 20 cul tures or of the nycelium voI uma'-._

~as wel: graaherhiy lomdﬁmrbg: wpldrcit gan islsinsbe edvantageouninusenixtuces ofagquepumphy -
or hi res i gui-d.chromat r t.es t he ogical
et v Byfersbfishe i n Sl SRR solveliS: direhipPaiion of BeRosRe

--,-rrycel [ 4l Rt t is usually

- found %?ﬁ{% mrggm%rﬁ?qétéeﬁdg%%ﬁgbﬁ ggl ati %ﬁﬁ %rgo%ggs%escrl bed bel ow.-

may Serve. fwhew&;uwmefof(ﬁm abovmﬁeniﬁmlelbﬂ:momamgmpumsomcemeh maytie the -

i nvention;  for exanpl e, of nmemmo pept.i de A. The i-solation  or purificati on
of -aon@Yﬁé’Slbl@pt I de according to the invention from the .culture medi-um

.may be carriedout ‘accordin met hods t nt the
~cheni cal | pNET“&eéi vegheffestivs F&'gff@if’” ﬁ‘iewg%f?%"é'%" efjt' %g? u&fyﬁqa @%ﬁé}?ances For
the: teﬁfemgo pepti sma%éremﬁalmmﬁerr&ﬁ@@mbhgﬁm @ngari:@sbhénfsuéﬁdlfr%rﬂmd' um
or in the indivi dua i"sol at'ion steps, thin-layer chromatography, for .

. exanpl midinres of- wabergmth omnt@soluemipr cﬁmstalhzaﬁ% mame earricd aut in a manner .

PCT/ EPO /01661 3.0 stren s .an .el yent..or ‘HPLC.can be -
Used. m\@epﬁmep oA B concrR iR B sofing SISt heaRenie car i ed

out $ ﬁgp by, means of color reagents such as chl orosulfonlc
- aci a?g acl a acetic-acid , .the anpunt of the substance
o ‘The memno peptides according to the invention are stable in the solid state and

- in solutions in the pH range between 3 and 8, for example 5 and 7, and can thus be.
.incorporated into’ customary pharmaceutlcal preparat]ons ' , |
" The formation of the nitrogén-containing memno peptldes can be favored: by
20 adding the desired amino ‘acids‘or peptides as precursor to the Memnoniella echmata._ :
-cultures. It may be the 'péculiaﬁty-'of the Memnoniiclla e_'-'chinrat.a species that they"bindv :
the amino groups of thé ariiioo acids and peptides sUpoliéd with synthésis of a five-
- membered nng Iactam usually of an isoindole nng system ThlS binding may take place
L | _ 'elther starting from the aldehyde precursor in the course of an ‘oxidation or from the
25 lactone oxidation stage in. nngjopened form or the cyclic lactone form. This ability of
' _tl'i'é Me‘rrinoniélla echioata to bind amioes' is completely surprising and can be used for
‘_'-obtalmng protected converted amme denvatlves such-as of terpene derivatives of
- amlno ac:ds and pept]des
| At least one compound of the memno peptldes accordmg to the 1nvent|on may
30 be suxtable on account of the|r valuable pharmacologlcal properties for use in human

or veterinary medtc:ne as phannaceutlcals



formed. expediently being conmpared with a calibration solution. For the

i sol ati on of a memmo peptide according to the-invention, tRhe AYeelium may
be geneggh Mﬁj.,ll{]st- renoved fromthe culture broth using the usual..
procedures and t menmo peptides nmay be then extracted fromthe cell nmass
using an optionally water m scible, organic solvent. The organic sol vent
phase may contain the natural substan according to the invention; it
may be optionally concentrated in vacuo and .the_ residue 10 nay. be
further purigffogsh a@eekaﬁ el d?@éénbrﬁb@w:m tHus reates Enthe dsereibe cemprantief the farmuls
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nonpol ar solvent in which th ounds according to the invention may not
be ver\yS@@}‘Wésa?rﬂ?a%Qéﬁ?P%a fi- hexane, petrol eum ether or diethyl
ether.. In -this process, the nemmo peptides may precipitate, and the
Iipophilic inmpurities may remai n dissolved and may be renoved by
customary. solid/liquid phase separations. . The precipitate which may

conprise the menmo peptides, nmay be dissolved in 1/30 of the original

vol ume of wefgs InEiHamiseh of bikorpokienneaine peptidiisss anvertaionplitasignificanthe

course of this and nmay be |yophilized. The. |yophilizate, subsequently

call ed eﬁauievaﬂdelmcted nay conprise 5-to 50% nmemmo peptides and maybe

errplo ed for furth |on Th -one.
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of sol vent oKemab peptivath meay yctighte Sl&tmﬂérledomu@mgs koneiSond whi ch may be
m scible w tﬁe%m g?epﬁﬁ’é VifbteSver have an antimicrobial action.

A sixth aspect of the present invention thus reiates to the use of the compound of the formuta (1}, ora

salt or derivative thereof, for the manufacture of a medicament for the treatment of microbial infections.

20 treatment of microbial, for example bacterial, infections.
Table 3 shows some minimum inhibitory concentrations (MIC) of the

antimicrobial spectrum of memno peptide A against some selected bacteria.

Table 3:
. Strain ' Resistance MIC
_ against: [ug/mil]
Staphylococcus aureus SG 511 _ - 16
Staphylococcus aureus 285 Pefjicil!in 16
Staphylococcus aureus 503 Penicillin 16
Staphylococcus aureus FH 1882 Methicilin - 16
Staphylococeus aureus 701E Methicillin 16




The buffers to be used may be the sane as indicated above.
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In addition to the an’ubactenal action, the compounds according to the mventlon

may exhibit Weak antlmycohc i e. antlfungal propertles for example agamst Candlda

' alb:cans

Moreover the. substances according to the lnventlon may have a certain favorable

o mhlbrtory action on g!ucose-B—phosphate hanstocase (G-G-F' TL), an enzyme. wh:ch

. may be of importance for glucose metabollsm and thus for the treatment of dlabetes

: melhtus. For example the compound memno peptlde A may eXhlbtt setecttve actwmes
against G- 6-P TL, but it may not exhlblt the coenzyme G-6-P phosphatase.

‘ A seventh aspect of the present invention thus relates fo the use of the compound of the
formula (1), or a salt or derivative thereof, for the manufacture of a medicame_nt for the treatment of

dnabetes meliitus.
One embodiment may also relate to pharmaceutical preparations of at least one compound of

the memno peptides,

15 -

At least one compound of the memno pepudes accordlng to the lnventlon can

generaily be admlnlstered as suchin undlluted form. Useas a mixture with surtable '

exc:plents or vehtcles is one embod;ment of the lnventzon Vehicles which can be



‘to the invention may be the use of ion exchangers. = For-exanple, the-basic
memrmo  peptide A can be isol ated very, advantageously-on cation exchangers,

. such as. -Fractogelk EMD. SO3'. . Buffer solutions betweer ®HUS Hfd 8,
such- as. b¥MB8A7ISH 6 5 .and 7.5, can be-used. Elution can EERVAGE'  Joe
exanple, using a. rising salt™ :gradient.' In addition to. water , it can

-."al so-be- advantageous to'use.- mxtul@s -of aqueous buffer solutions with
an-organi-c solvent as solvents. The proportion of the-organic sol vent
maybe between 10% aid 90% such as between 30 and ,60% The sequence of the
-above Iy Q| - ) ' e ; Sihle. . A
Furt her Eov A R PR RS AT TR o R e macol o B BIcTaBles -

cr yst al {eRialdsoamd/oMertipianént | des. maybe crystal lized out fromsolutions in
organic solvents and from m xtures of water w th organic solvents- :
Cryst.al'l-i zat ingenatalddeqhanmagedicals aceordgierthg ddventisarmay befagmisicdetade by

concentrating or, cpolin at.urated nmemmo peptide. 15.sol utjons. The nmemmo- .
ot 1 aueh:Bartergr bk B Efer Trube AR passhie. Sl porg Lo Cand i

sol ut i opisarinacduieal pHpaakigefohas wag be Jomamdle, fanulex gropldersStablets, deat@nd can
thus be. incorporated into custonmarypharnmaceutical ‘preparations. The .

f or mati tabletsf (miveo)tiapsolgsnsuppusitoriesGymps) enpdsibnd esuspensionst aesels, by .
20 addi ng the desired anhjno';acids: ,of. peptides as precyrsor to the
Mermoni €TaRs @ciRjarkatle solytions ir agpqule fﬁ;g? %’EJ PF@%@E@F bayipg Pr%tﬁctqsﬂ -

Mermoni ' j es :.h hind- +AL] X of {1 he ani no

aci.d_saédég%%ﬁrégﬁ%ﬁ%pﬁggﬁé’vhht %yﬁ?ﬁgg@gf@;i%@aﬁa@g@é}fgg rdlj é\'g | actam
usual | yeéipimts SQER 48l disinicaearity shifders] bbatidy agems, awuihglagents'n}?ﬁdaﬁtstdaer
starting fromithe .al dehyde precursor in the .course of an-oxi.dation or

- f r omtOhlubpiBants; flanerings, dandatenarsios sohibilizeryatgpeuriamaghhusad. t Freqisotly

‘lactone form. %’l”ui s _abi I.'i.tx ofh. Ehe‘ nnonitlel'la echj nat'aB{pg bi'nd amines is
conpl et PS8 YEPISIeS Prexciplptitshish TRKRe pantogsa AT To SxPBIRlerBaONC e ¢ ed

. am ne dgkgy kY B3 ; | ' 1 ' and )
ept 1 de B B o P g O e, e he

i nvent i gelatinpgtardo, Vilansing t cdiuivseraratitoderivaiives hanimal ar vepéimbfghailsyacol ogi cal
properties for use in human or vetei_lri nary. medi Ci‘nF' _%s_ phi';\r naceuticals. 3 0

AUG 20089iethylesa ghsolsand solvents, such as 'stenie‘water, aleohols, glycerol and :

15’ polyhydric alcohols.

If appropriate, the dose units can’be miCrdencapsuléied for oral administration
in order to délay release or fo extend it over a Idnger period of time; for example by
- coating or embedding the active compound in particle form in suitable ‘leyrﬁers,
waxes or the like. ‘ | _
20 'ln:qne gfnbbdimént, the pharmaceutical prepjafaﬁons may be prodiiced and
administered in dose units, each unit may comprise, as active constituent, a specific dose
 of at least one compotind of the Enémnb p’é;éﬁ_déé according to the invention. In thé
| case of solid dose L'mitjs; ‘su:c_:h‘_r:i's 'tabléts,'bapsuleé and .sij_ppos'itoriés, this dose cah be _.
| ﬁp to approximately 500 mg, but more generally can'be ‘a’bﬁf‘dﬁcirﬁétély ‘G.V‘E.‘to-lZOO mg,
. 25 andinthe case of injection solutions in a-mpc')_ulé. formup to appfokirﬁafély;?do'mg, but
- usually approximatély 0.5 to 100 mg, ber day. o ' N
The daily dose to be administered may be generally dependent on the body weight,
"~ age, $ex and condition of'the'mammal. Under certain circimstances, however, higher
 or lower daily doses may also bé appropriate. Administration of the daily dose can'be

' 30 carried out both by single administration iﬁ_ the form of an individual dose unit ';Sr‘else in g



A fourth aspect of the present invention thus relates to the use of the
conpound of the formula (lI) or a salt or derivative therfﬁfmﬂﬁgmgthe
manuf acture of a nedicanment for the treatnment of cardiac t;ﬂéﬂfﬁd. gdency. A
fifth aspeot/e40i5 t he present invention relates to the use of the gornula ()
or a salt or derivative thereof, for _the nmanufacture of a medicanent for
the treatment of diseases wherein cardPac insufficiency is a primary
or-secondary cause. The nmechani sm of action of the nmemrmo peptides is
uncertain, but a significant effect was detected. 1OEF%%HLQegdete%ghon of
the activa ERGAZ Wits nidry: sittiplé edpiisisisatiery Phsuldividedidasesqt pLB,
a co|o?PWE#&%§“$@¥§ may be run which determnes the activity of the Cat}
ATPaseSﬂ,é};;ﬁ@mtéﬁ@lst. mcrosones in the presence of test substances. The test
may be carrted-out in 96-well nicrotiter ﬁ;ﬁ&ﬁ g@%) ¢ E8bybaRjiegae of
i norganic p}ihemi@@acﬁﬁmﬁl%?ﬁ?om%ﬁ)%,HY%Jrltm 2TBY de _c[?:aqr-ed _co.rrprﬁjelgw th
anmoni um nol ybdat-e_whj ¢ Jhes JiRas Weebrdig 2 theniventian into a suitable
spectrbﬁﬁbPBﬁ%%%FEPQHgfﬂgggﬁﬁgéﬁngxmawbnno,pé%tide_A:nﬁ_;activa:_'SERCAZ
_in cg.ﬁncgnt igﬁgg&?_fgﬁrp&;ga..cﬁ,smarywmqidemdpé{appml%fQ!i;iﬁé‘fe%é O8N
anti m ePBBYAr . ASi | |
to thegyspicditst he. conpound of the forrmula (1), or .a salt or derjvative
t hereof, Tor.the -manufacture of a_medi G A ok tAgipidLaparRRhtadesn cr obi al
i nfections. Tm'lﬂv%ﬂ%ﬁt‘“'b?t_’.a&?‘éWm?ﬁbﬁﬁg?&fgﬂéﬁ !ee bacterial, infections.
Table 3 EeQXYE té@&%tm&tn@uﬁﬂdsmhihblcbeé o QOIS Ealy Iref tortise (M), iforo e details
antim crobial speCtrum of memmo peptide A against sone sel ected bacteria.
Tabl e BavedieeaigR@si st ance MEG agai nst:[pgl ml]  Staphyl ococcus. aureus SG
511-16 Staphyl ococcus aureus 285Peni ci.llinl6 Staphyl ocos SAUERSiting - -
503Pgwi ci | | iTHESoBowiny exaoplesaradntendegip %é@?ﬁ&?ﬁl%‘inigﬁgﬁﬁﬁagﬁ gpﬁyl oeoCCUsS
aureus 701EMethicillinl6 WO O 164 715 PCTI EP01101661 3 0 AUG 2004 ...
the scope thereof. - ; T -

action. A Sixth aspect of the present-invention thus rel ates o



St aphyl ococcus aureus 707EMet hicillinl6 Staphyl ococcus aureus 9 Tub.

Ofl oxaci nl16 . Stapp. epidermdis ZH 26-16 Staph. epidet ng gliagc7MmBAVEt hiciliin
,> 16 St Wghov@plsder m dis 574711W: Methicil1in32' . - Staph.pcaprmenndedi s
2910 1 oxacin8 . Staph epidermdis 799-O| oxaci n. 8 Ent erococcus faeci um
Mi8B-8 . Enterococcus faecium VRL Va2domycin >. 64 Enterococcus faeci um VR2
Vahconyci n. > 64 Streptococcus pyogenes VR3Vanconyci n>-64 Streptococcus
pyogenes 308A. -8 Streptococcus pyogenes 77A .-4 In addition to the

ant i baEkgﬁ.,'gEgs actiori, the conmpounds according to the inventjgn my
exhibit we antinycotic, i.e. antifungai, properties, for exanple agai nst
Candi da al bi cans. Moreover, the-substances according to the invention my
have a_certain .favorabl e inhibi torly action on glucose-6-phosphate

t r ans| B¥ample G sPreparatipn of gglygerglrulirg ehMemnonieliaechingta Fgraﬁe?zf, or

gl ucose netabol i ?&ﬁﬁg.}éﬁs for the treatnent of diabetes nellitus. For
exanpl e, the con@ 0 peptide A may exhibit selective activities

agai gst G- fotPmlbf nlitHeri solifisn TRialtessiiaet Q.G%"ﬁaéf‘é‘iﬂéw@.z%fq]lﬁ’cc%@%@a@f ase.
A seventh aspect of the present invention thus relates to the use of the
conpoufiNHgf HPRR 0.98%npHe6.0) )n a sierie SADtMidcrielumeyert flaskwehe iremfulated iwithe

manuf act ure _of .a nedj canept fo reat t of .diabetes nellitus. One
Ebo AR IBMSINEGiels SEBINAtS EHLA st AaMET 195 apdiaialed of Afotrlag: one
conpo : Q [ I ; .
COPOUKhIGh ot PSSCTRIPARER PP ol SHERSIHRSIEATIRH A ol RS

such il gh8odudtesh tthberb!S@'ch@toaedT'akwe.V\ﬂ' th suitable excipients.or
vehicles is one erﬂ)o i ment of-the invention. Vehi (;I es V\{hi ch can be WO

- 01/ 88715 22 0 AUG 2004  CTI EPO1/ 01661 o :J
Example 2. Preparation in an Erlenmeyer flask of a culture or a preculture of

Memnoniella echinata FH 2272, DSM 13195.

A sterile 300 ml Erlenmeyer flask containing 100 ml of the following nutrient

3

éolution, 10 g/l of glucose, 5 g/l of casein peptone, 1.7 g/l of liquid cornsteep, and 7 ml
15 of trace element solution (10 g/l of KCI, 10 g/l of MgSO,x 7 H,0, 3.6 g/l of FeSO, x
7 H,O and 6 g/l of MgSO, x H,0) was inoculated with a culture grown in a slant tube
(same nutrient solution, but with 2% agar) or with 1 m! of a glycerol culture (see
Example 1) and incubated at 180 rpm and 30°C on a shaker.” The maximum
production of at least one compounds of the memno peptides according to the
20 invention was achieved after about 120 hours. For the inoculation of 10 and 200 !
‘fermenters, a submerged culture 48 to 96 hours old (inoculation quantity about 10%)

-from the same nutrient solution sufficed.

Example 3. Preparation of the memno peptides.
25 A 30! fermenter was operated under the following conditions:
Nutrient medium:
10 g/l of glucose
0.5 g/l of casein peptone
1.7 g/l of liquid comsteep
30 7 mi of trace element solution

pH 6.5 (before sterilization)



-used in, pharmaceuticals nmay be the customary and pharnacol ogically
tol erabl e vehicles andlor excipients. In general, the pharnaceuticals
accor di ngﬁbﬁ é{]ﬁ i nvention may be administered orally g0 pdl dpitter a I]y, but
rectal a 83t on may be al so possible. Suitable solidPSTEPOYEESH
pharmaceutical preparation fornms may be% for exanple, granules, powders,
tablets, coated tablets, (mcro)capsul F% suppositories, syrups,
enul si ons, .suspensions, aerosols, drops or injectable solutions. in
anpoul e form and preparations having. protected release of aglive
conpound ra¢enelanait seldion at | JRCVEhgd) MgSihk adix 19 g8, Ba8Qyx 7 &l0i pi ent s
such as disintegrants, bind , «coatjn t swel | ing agents,'glidants
or 10 lubricants, ' flavori %@9".%@05@%@3§B£{mbi |izers are customarily
~used.- Fﬁﬁcﬁ}b‘%ﬁbhﬁimé’:sed vehi Geefots eXci pients which may. be nentioned are,
for exanple, magnesium carbonate, titanium dioxide; |actose, mannitol and
; ot her . jidig=tion tetnpletaturaict @8°Gtein, gelatin, starch, vitamns,-cellul ose
and its derivatives, aninmal or vegetable oils, polyethylene glycols and
‘sol verft Stirgasnesd: steril e w08 Tpmal cohol s, glycerol and 15 pol yhydric
al cohol ae LE appropri atﬁ’l rﬁhe'l dose units can-be m croencapsul ated for oral
adm ni s 5? in order tB"del ay release or to extend it over a |l onger
period of tinme, for exanple by coating or enbedding the active conpound in
particle formin suitable polynmers, waxes or.the like. 20" |In one
enbodi ment , Foam fdranatetie waisc aptignallyasappressedreby bepeateduadditiandof ethanolic
adm ni st e[yeg in ,dosg,thuni ts, each unit maz canpri se, as_active constituent,
a speci PPYo4BQWtign. Jihe praduciipiMaimuthyas Achisyedalics abopt Bade 78duaiai ngt o
the-iqyention. In the case of solid dose units such astablets,-capsul es and
&hppositories, this dose can be up to approximtely 500 ng, but nore
gener al Bxafrfple 4be ianatioioTetiel ynémiot peptite MEixtu?e- fremd the dulRirs asiu@dn of
i njection, solutions in anpoule formup to alelproxi mately 200 ng, but
usual | y appr oxi maidgrunonigiia gchimatardfyH 7[-5812 RSM 138 ai |y dose to be

ondi t1 on PRGN RIRHBRIO! TR SR araRtal bt My T otnaf L 2872 Ofer  or

dose can’ B REGUITRY bRORDL Ao RARiRE, DbtamddSkbbidhidid PRaftiple (200 fert)

an' itidwasdilierediwith additioroof atbae 2% fiite¥\@idi(E1$ 08B andGhbG2litdass (22
liters) was extracted with 66 liters of methanol. The methanolic solution containing the
valuable substance was freed of the mycelium by filtration and concentrated in vacue.
The concentrate was diluted with water and applied to a prepared, 17 liter MCI GEL,
CHP20P column together with the culture filtrate (180 liters). It was eluted with a

20 gradient of water after 60% propan-2-ol in water. The column flow (25 liters per hour)

was collected in fractions (10 liters each) and the memno peptide-containing fractions
(from 25%to 30% propan-2-ol) were combined.
Concentration in vacuo afforded 20 liters of a brown solution. Six liters of cation
exchanger, Fractogel® EMD SO, , equilibrated at pH 7 with potassium phosphate
25 buffer were packed into a column (125 mm x 500 mm). After loading the ion
exchahger with 20 liters of the concentrate described above, it was eluted with a
gradient of 10 mM potassium phosphate buffer, pH 7, after 1 M NaCl in 10 mM
potassium phosphate buffer, pH 7 in water/methanol (1:1). The column fiow, i.e. the
unbound material, contained the neutral memno peptides (49 g). The column flow
30 was 12 liters per hour; 1 liter portions were collected in fractions during the gradient
| elution. With 0.75 M NaCl (fractions 31 and 32), memno peptide A was obtained.



PCT/ EPO 1101661 a nunber of snaller dose units and by rruht iL%l @)
adm ni stration of subdivided doses at specific int erval 4. AUBL ot
pharmaceutical s according to the invention may be produced by bringing at

| east on&"RBfS8lhd of the memmo peptides according to thepqﬁggwa H into a -
suitable 5 adm nistratidn-form . usi n%ust omary vehicles and, if

appropriate: additives; and/or excipi S The. invention is: illustrated
further in: the follow ng exanples.- Percentages.'- nay relate to weight.

M xing ratios in the case of liquids may refer to the volune, if no other

det ai | §radtions Ieand d2weeare ddinbined farid cwicegtratedchtphpsroximateht 500 ed it o
illustrate: the invention without limting the scope thereof. Au G 2004 WO
01/ 647¥8CWO-PCTI EPO / 01661 24 Exanpl es Exanple 1. Preparation of a glycerol
culture of Memmoniella echinata FH 2272, DSM 13195. 5 100 m of nutrient
solution (malt extract 2.0% yeast extract 0.2% glucose 1.0% (NH4)2 HPO4 -~

0. 05% BxEntifb: | ErftichhRdritlof n?&ﬂn@heggd;%ﬂn%éﬁﬂéi éhraptategphgocul ated with

the strain Menmoniella echinata F 13195, and i hcubated on a

rotatd ng 8lgaddcthegirodea ehidined@oacprding to Example 4warengpplted: toi s columruce were -
then diluted with 2.5 nl, of. 80%,str I rol .and stored at -20C. 10
Eramo 3 Slters Phempecac iy fracoenBLToR HNAR s Swidha feighES g8 o

| ‘ ) . ! ”
P P ennSdR)| Tay et o an SRR f F Wat i fmpotbilrbddR e Soltii oL 2 4800 ™

o/ | of rateust@em| peghlingte dmbibiercahenh outfovt wasgédiieeted indractionsr(@6trap, and 7
m 15 _of trace elenent solution (10 g/l _of KC, 10 %I of MySO4x 7. H20,
3.6 g/ Thefmeewopeptdastowand iaing masty imfastions ¢5ty 8hadheayoreleearmbinedh a

I ' I b ' | wWtion, = ] 2%
or vl Aind e o il il SRl 0.P Y Badile AtealidatibRdEs’
rpm and 30C on a shaker.- The nmaxi mum production of at -least one conpounds

of the memo peptides according to the
Example 6. HPLC system for the detection of the memno peptides.

The system described below allowed purity testing and also separation and
quantification of the memnoterpenes, for example in the crude mixture or in the culture
15 filtrates.
Eluent:  0.1% trifluoroacetic acid in 32% acetonitrile.
Column: Nucleosil 100C,,AB 250/4, Macherey-Nagel.
Flow: 1.0 mi/min
Detection: Ultraviolet light absorption at 210 nm.
20 . »)4 _
Under the conditions indicated, memno peptide A can thus have the following

retention tiie:”  Memno peptide A: 7.0 minutes.

Example 7. Purification of memno peptide A.

25 500 m! of solution of memno peptidé A isolated and enriched according to
Example 5 were applied to a 500 ml Nucleosil®100-7 C,,AB column and
chromatographed using a gradient of 25 to 50% acetonitrile in 0.05% triflucroacetic
acid/water. The flow of the eluent was 50 ml per minute; the fraction size 50 ml.
Memno peptide A was found in fractions.'f'I to 88. Repeated purification of the

30 combined fractions with a constant solvent concentration of 28% of acetonitrile in



20 invention was achi eved after about 120 hours. For the inoc l?ﬁ%i on of 10
and 2001 fernenters, a subnmerged culture 48 to 96 hourswéuai ltcuI ation
quantity wipaute4®6% fromthe sane nutrient solution suffi @@@,Epﬁig@ﬁp{ e 3.
Preparation of the memrmo peptides. 25 A 30 | fernmenter was operated under
the follow ng conditions: Nutrient nedppm 10 g/l of glucose 0.5 g/l of
casein peptone 1.7 g/l of liquid consteep 30 7 m of trace el enent

solution pH 6.5 (before sterilization) WD 01/64715 25 AUG Trace el enment

sol ution 4 . [ L, X .7 .H 04qll, FeSO4 x 7' H 3.6 gll and
vnsonx B tidcrolicetis HER a8 cantule bt Repfide Coptsterke dhts
5-Stirrefoe d: 300 rpm Aeration: 151 mn-1 Foam fornation was optionally
suppressed by repeated addition of ethanolic polyol solution. The

. production maxi num was achi eved after about 35 to 70 hours. 10 Exanple 4.

| sol ation of the nemmo peptide m xture fromthe culture solution of
Memrmoni el | a echinata FH 2272, DSM 13195. After conpletion of the

.fernme H@ﬁﬁ&@h%ﬂ@pﬁﬁ%ﬁa %%'tﬁd?h‘?‘ FH 2272, DSM 13195, the culture broth

of the rmenter, ai ne ing to Exanple 3 (200 liters) 15 was
filtered wi td pedsh rnkahooiepthieus wie tiydralyzed th édhdantBdiinehvdrochrfict g cel |
mass (22 liters) was, extrapgt ed with Xgi—l ?ters of net hanolq3 g’he rretlﬁaérﬁ?i c
sol ut i oAnd dmestigairf imen arine apideanalyzrranice islewingeeustomanhamine atidsm by
filtratjaon ﬁ?@? cgoncentrat ed in vacuo. The concentrate was diluted with

wat er alf§™& d to a prepared, 17 liter M CEL, CHP20P col um toget her
ater after 60%propan DoaE el o S A W (25 11 ters per hour)
10 . - Proline 22 nMol o '
Histidine 10 nMol
Leucine 5.6 nMol

» Methionine oxide 5.5 nMol
Uitraviolet absarption: A, at 269 nm, 305 nm (shoulder).
15
The high-resolution FAB mass spectrum showed an intensive MH* at m/z
1565.7819 Da, in good agreement with the calculated mass (for C;oH 4eN;60,4S,
monoisotopic) of 1565.7827 Da. The MS/MS fragmentation corresponded to the
formula (IVa).



~was collected in fractions (10 liters each) and the nmemo

pepti de-containing fractions (from25%to 30% propan- 23d M&a@Bl combi ned.
Concent r 30 w4715 vacuo afforded 20 liters of a brown sol utBGIHEPHIOKG6R| t er s
of cation exchanger, Fractogel (r). ByD SO3 , equilibrated at pH 7 with

pot assi um phosphate 25 buffer were packed into a col'um-{125 mm x 500 m).
After |loading the ion eyahasgevettdliedOd inc@hso@fice t he concentrate

descri bed above, it wWAYERE I U‘ﬁgﬁ%g ORGNISYGY MM pot assi um
phosphate buffer, pH 7, aﬁ%ﬁf% E pot assi um phgsphat e
buffer, pH7 in wat er | met hanol (1:1). The colum flow, i.e. the unbound
material, contained the neutrzriNI,rERrgE NQLEQe(pRHB&%s (49 g). The columm flow 30
was 12 liters per hour, 1 liter portions were collected in fractions during
the gradient elution. Wth 0.75 M Nad (fractions 31 and 32), nenno

pepti de A was obtained. 3 0 AUG 2004 WD 01/ 64715 PCT/EPO /01661 26

Fract i opse3stanmhz3i2nwreassobi ned and concentrated to approxi mately 500 mi

i N vacupeutzaipel SmbEnri chment of nemmo peptide A by gel chromatography. 5 .
8 g of -the product obtained according to Exanple 4 were applied to a col umm
of 3. 96593erasdpasivepacked with Fract ogel é’\ﬁi&‘ TSK HW 40 s (WI dth x
height = 10 cmx 50 cnm). The el uent: neth RSB ?L”E'I'f%s mped

through the colum at a flow rate of 20 g“ gfmté ";%g&g;g%gf' um

outflow was collected in fractions (20 m e eNmo pepti des A were
found nainly in fractions 75 to 85. They were combined 10 and freed of the
met hc Ilnrded 09 n fa ﬂf‘fl\lﬂ r\r\wpnllnrl mvfnrn l:vgrmHI

6. HPLGns¥et&m for the detection of the nemmsmemmbdmmmﬁbmastyr&tsem ]
descri bed below-allowed purity testing and also séparation and Q
quantlflcatlon of the meny te enes for[ exanple in the crude mxture or
the duf*tur Fég%l{ 0.1 % {7 SRR TR 82%

acet | eosi I | 00C, 8AB=F57 rey Nagel . Flow 1}0

nitr
m / mjn kLe | i ght absofption at nm 20 Under the
condi|ti ons E’lcéddz%gat &d %gil%ﬁllaepeptl de A canntuhusmhmgﬁgtdtwe.:trahdgow ng

1988-12-09

1. LEBENSFAHIGKEITSBESCHEINIGUNG

Die Lebensfihigkeit des unter i genannten Mikroorganismus istam  1999-1.2-09 * gepraft worden.
Zu diesem Zeitpunkt war der Mikroorganismus

{(3)* febensfihig
{ »* nicht mehr lebensfahig

[V. BEDINGUNGEN, UNTER DENEN DIE LEBENSFAHIGKEITSPRUFUNG DURCHGEFUHRT WORDEN IST : ) s )
b

V. INTERNATIONALE HINTERLEGUNGSSTELLE

Name: DSMZ-DEUTSCHE SAMMLUNG YON Unterschrift{en} der zur Verretung der internationalen Hinteriegunessteite
MIKROORGANISMEN UND ZELLKULTUREN GmbH befugten Person(en) oder des (der) von ihr ermichtigten Bediensteten:
Anschriftt Mascheroder Weg 1b .
D-38124 Braunschweig - (/(j Pl

Dawm: 1999-12-14

! Angabe des Damms der Ersthintertegung. Wenn eine emeute Hinterlegung oder eine Weiterielung vorgenommen worden ist. Angabe des Datims
der jeweils letzien emeuten Hinterlegung oder Weiterleitung.
In der in Regel 10.2 Buchstabe a Ziffer §i und &i vorgeschenen Fillen Angabe der letzien Lebenstihighkeispriiung.

Zutreffendes ankreuzen.
* Austitllen. wenn die Angaben beantragt worden sind und wenn dic Erzebnisse der Priifung negativ waren.

Formblatt DSMZ-BP/9 (einzige Scitc} 0196



.retention tinme: Mermo peptide A: 7.0 mnutes. Exanple 7. Purification of
memrmo peptide A 25 500 ml of solution of memmo pepti dep AuGszbat ed and

enri ched Lhg to Exanple 5 were applied to a 500 m l.l(r)100-7
C, BAB colvgﬁnﬁﬁéﬁéy chr omat ogr aphed usi ng a gradi ent of 25 t%@?%k&
acetonitrile in 0.05%trifluoroaceti?® acid/ water. The flow of the eluent
was 50 mM per mnute; the fraction size 50 mT. AI\/lemwo peptide A was found
in fractions 71 to 88. Regsel A 30 conbi ned fractions
with a constant sol vent Rcm@ﬁ%%ﬁ%?%ﬁﬁ%gtom trile _jnh 3 0 AUG 240
WO 01/ 64715 PCT/ EPOL/ 01661 27 0.05%trifluoroacetic acid afforded > 95% of
pure memmo peptide C aftenl i.eeze drying (100 ng). 5 Characterization
of memrmo peptide A: 10 fag of npaRQ.aReRt k@ A were. hydrol yzed in
constant-boiling hydrochloric acid and investigated in an anino acid

“anal yzer. The follow ng customary am no acids were found: 10d utam c acid
11 n | Lstidine 10 nMol Leucine 5.6 nMl Met hi oni ne

_oxi de %ﬁﬁl%@&%’ﬁ%% absorption: J at 269 nm 305 nm (shoul der).
The hi gh-resol uti on FAB mass spectrum showed an intensive M+ at niz

1565. 784d$p dFrank fageedMant eenent with the cal cul ated nmass (for
C76H109N160185, nonoi sotopic) of 1565. 76ZEPTBATHETHE OR/B) MSMNA-RERENt at | on

corresponded. to the fornula (1Va). 3 mmg&@ﬁ:%p:gfllﬁ%ﬁ
PCT/ EP01101661 identified at the bottom of this page

- 1. IDENTIFICATION OF THE MICROORGANISM

identification reference given by the DEPOSITOR: Accession number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:

FH 2272
DSM 13195

1. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The micreorganism identified under 1. above was accompanicd by:

{ ) a scientific description
(X ) 2 proposed taxonomic designation

{viark with a cross where applicable).

IH. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepls the microorganism identified under I. above, which was received by i on 1999-12-09
(Date of the original deposit)!,

§

V. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identificd under 1 above was received by this International Depositary Authority on {date of oﬁg'mgl deposit)
and a request o convert the ariginal deposit o a deposit under the Budapest Treaty was received by iton (date of receipt of request
for conversian).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of personts) havipg the power (0 represent t-hc
MIKROORGANISMEN UND ZELLKULTUREN GmbH fnternational Depositary Authority or of authorized official(s):

Address:  Mascheroder Weg 1b ) 0{) .
D-38124 Braunschweig ‘ (/ L L /J

Dme: 1999-12-14

! Where Rule 6.4 (d) applies. such darc is the date on which the status of international deposicary zuthority was acquired.

Form DSMZ-BP/t (sole page) 0196



28 BUDAPESTER VERTRAG UBER DI E | NTERNA | ONALE ANERKENNUNG DER

. HI NTERLEGUNG .. VON M KROORGANISM_,' FUR DI E ZWECKE 'VON PATENDGERPNHREN

| NTERNATT@®RAELISORMBLATT Hoechst. Mari-on Roussel Deut schl E8/EEMM666920-

" Frankfurt/Main LEBENSFAHI GKEI TSBESCHEY Nl GUNG  ausgestel |t gendl Regel
10. 2 von der. unten angegebenen | NTERNATI ONALEN HI NTERLEGUNGSSTELLE |.

. HI NTERLEGER11. KENNZEI CHNUNG DES M KROORGANI SMUS Nane: Hoechst Marion

- RousselVon der 1NTERNATI ONALEN HI NTERLEGUNGSSTELLE Deut schl and-

. GTbHzUGE Akt € El NGANGSNU, MVER Aniscttrift DSM 13195 65926 Fr ankf ur t/ Mai n
.Dat um der H ntertegung oder Weiterieitung @ 1999-12-09 I111. LEBENSFAHLGKEI -
. SBESCHEI Nl GUNG ' Di e Lebensfdhigkeit des unter If genannten M kroor gani snus

- 1s[ am: '1999- 12 - 0.9 '' - [%Jtvvarden “Zu di esem Zei t punkt- war der.

M kr oor Bani SWWBQU"QE’B@@E' dy ( )' nicht nehr |ebensf2hig IV.

.BEDI' NGUNCEN, - UNTER DENEN' DI E LEBENSFAHI GKEI TSPRUFUNG DURCHGEFUHRT V\D?DEN
I'ST V. : | NTERNATI ONALE HI NTERLEGUNGSSTELLE Nane: DSMZ- DEUTSCHE SAMMLUNG -
VONUnner schrift.(en) der zur Verrrerundgder intemationalen - _

. Hintertegungsstcll e M KROORGANRSMEY UND Z KULTUREN GrbHbef ugt en -
Person(en) oder des (der) von ihX €er -; Eﬂben Bcdi ensreten: Anschritt

-.Maseher oder Weg | b D-38124- Brauns el g Da m . 1999-12- 14 3 Angabe des

'Datuns ‘der ‘Ersthintertegu nefem dute H nt crtegung oder- ci ne .

" Weiterleitung -var genomen en Adgabe des Daf uns
-t ’ o - 3
5 R, OR,
wherem : : .
R4, and Rz together are double bonded O, or both hydrogen, or H and OH or H and O-C4-C;-
alkyl;
R; and R, together are double bonded O, or both hydrogen, or H and OH, or H and O-C4-Cs-
alkyl;
R, is chosen from H, OH, C,-C,-alkyl, and O-C,-C,-alky};
Ry Is a group chosen from

'15°  agroup of formula (1

-whereln R9 |s chosen from a hydrogen atom and a glyces&dlcally bonded sugar

207 and a group of formula (lit)



_der jeweils lctzten eneuten Hinterlcgung oder Witerlettung. In den in
Regd 10.2 Bueltstab e a ZitT cr ii and iii vorgesehenen Fall en Angabe der
tcrzten Lebenst 3hi gkeitsprtfung. Zutrefendes ankreuzenaq(ﬁg\égbggmen. wenn

- di e Angsfgp/beanuagt  warden Sind and wean die Ergebnis Pai0166iNg
ncgativ waren_ Fornbl att DSMZ-BP/ g,(einzige Seite) 0196 WO 01/64715 29 g O
AUG 2004 PCT/ EPO / 01661 BUDAPEST TREATY ON THE | NTERNATI ONAL RECOGNI TI ON -
OF THE DEPCSI T OF M CROORGANI SM5 FOR THE PURPOSES OF PATENT PROCEDURE
| NTERNATI ONAL FORM Hoechst Marion Roussel Deutschland GrbH 65926
Frankfurt/Main RECEI PT I N THE CASE OF AN ORI AL DEPOSI T i sgued pursuant
.to Rule 7.1 by the | NTERNATI ONAL CRITY identified at the
bottom of this page 1. |IREN] FI & ORGANI SM | denti fi cation
reference given by the DEPOSNOR 2 givep by the |

_ | NTERNATI'ONAL DEPCSI TARY AUTHPRI TY: FH 2272 DSM 13195 11. SCI ENTI FI C

DESCRI PTI ON AND/ OR PROPCSERf AXQNAM C DESI GNATI ON The m cr oor gani sm

identified under 1. above wadlacconpanied by: ( ) a scientific description

(X) a proposed taxonom c de-si%Hati on (Mark with a cross where applicable).

'l . RECElI PT AND ACCEPTANCE This International Depositary Authority accepts

the m croorgani smidentified under 1. above, which was received by it on 19

99 112 - Anreli?®, SisH of ByiRidsiticely istied dugar,

and wherein,

. .B | lf R6 is a group of the formula (il), then R; is a bond to the carbon atom CQ of
,;) the formula (Il) and R, is a hydrbgen atom, or R; is a bond to the carbon atom
3 C9 of the formula (If) alnd Rsisa hydrogen atom, and

if R, is a group of the formuié' (1), tl'ienAR5 and R7 are each hydrogen atoms;
A is an amino acid;, ‘

10 n is an integer chosen from 1 to 12, wherein each A is the same or

| different from every other A; |
wherein the nitrogen atom in the isoindole ring of formula (1) is the N-terminal
amine nitrogen of the first amino acid of the (A)n group;
ora saft or derivati#e thereof;

15 with the proviso that
9 , Ais an amino acid‘ot.her than Glu when nis 1, and R, and R, together are
double bonded O, and R and R, are both hydrogen, and Rs is a group of formula
{11}, and Rs is a bond to the carboh_atom. C9 of the group ‘of forfnﬂla I, and R, is
H, and R, is H and R, is H. - | |
20 -

2. A cbmpOund according to cfaim 1, of formula (iV)



“"such date is the-date an which the st at us
-(sqfe.. pa(]g@z 0196 *04) 1/64715 0 AUG ;

. 1'V. RECElI PT OF REQUEST FOR CONVERSI ON The m croorgani smidentified under |
-above was received bythis International Deposi tary Aut hority on (date of -
- original deposit) and a request to-convert the original c;g&?l% 5 @
. deposi't u%é 4%19125 Budapest Treaty was received by it on ( f
request f 1 rsion). V. | NTERNATI ONAL DEPGCSI TARY AUTHOQF‘WEHQMG
" DSWMEZ- DEUTSCHE SAMMLUNG VONSI gnat ur e3&) of person(s) having the power to
represent the M KROORGANI SMEN UND ZELLKULTUREN GrbHI nt er nati onal
~Depositary Authority or of authorized official(s): Address: Msclterodc r
Weg.l b D-38124 Braunschv\mg Date: 1999-12-14 "' Wiere Rule 6. & (d) applles
nf international depositary =

cauthority was acquired. Form DSMZ- 8P/ 4
2004 PCTIEPO /01661 30 O ains:. A conpoufd of mula (1) R70 I' wherein
R, and-R2 t oget her "are doubl e bonded 0, /of Noot h hydr ogen, .or H and OH, or
-H and O-Cl-C4- alkyl; R3 and R4 toget d-dtfibl e bonded 0, or both
- hydr.ogen, “or H and C_]—I or. H.and 64 . R8 is chosen fromH, C]—I,
.C,-Ck al kyl.,, and OC,-C4 al kyl.; . pRghosen.from 15 a group-of -
formula (I I) RO O CH3' :CH3 wherein:; chosen from-a hydrogen
atomand a gl ycosidi cal | y bonded ) .and "a: groupVof formula (IIl) 3
:0 AUG 2004 ' .

wherem groups. R,, Rz, Rs. R4, Rgand (A)n are def ned accordtng to clatm 1,

ora salt or denvatwe thereof.

3. A compound aocordmg to claim 2, or a sait or derwahve thereof, wherem R, and
thogether are double bonded O, Rz and R, are both hydrogen and Rois H.
4, A compound according to claim 1, of formdia "))

RO .

recei pt of



‘WO 01/ 64715 CTIEPO /A 661 31 Il wherein Ra is Hor a glycosidically
bonded sugar, and wherein, if R6 is a group of the fornujg &Ud R0t hen R

is a bondy@eld@£arbon atom C of the formula (Il) "a nd IS8 hydrogen
‘atom or R ?s a bond to the car bonﬁtom C9 of the formul aB%T}lE%m’%é' R5 is

a hydrogen atom and if R6 is a.gro of the formula (I1li), then R and R7
are each hydrogen atons; A is an amno acid;. 10 nis an integer chosen
from1l to 12, wherein each Ais the sane or different fromevery other A
wherein the nitrogen atomin the isoindole ring of fornmula (l)..is the

N-termnal amne nitrogen of the fir .am aci d the (A oup:;. or a
sal t whedginigraups eRe HRe.d3: Ra, T, Rirt h&tsé*@ %H)%E@@%%ﬂ@dqécé#dgﬁfﬂc%d%
ot her than g u \Hne.néf iﬁ 1 nd R, and R2 together are double bonded 0,
_and FB QrRisalh Op oeriygiive 9‘8’?‘%?3‘%, and R6 is a group of formula (11), and R5
is a bond to the carbon. atorn. C9 of the group of formula 11, and R7 is

H and R is Hand RO is H .20 2.. A conpound according to claim1, of
formga (I Ncolpdiiridbaddsrdiig to Bxyne eflbeyresedingaiiammgiaroa 68t Akher ei n

groups.- R, R2, R3, R4, RO and An are defi.ned accardi to claim1' . or a
sal§ derividivetheredf, whereipr(A)p is P@%ﬁﬁﬂﬁ‘%&%g&%ﬁ?%{@?!ﬂ?m’@? agid 5
salt or_derivati% thereof, wherein R, and R2 together are doubl e bonded

0, RYESIWER4 are both hydrogen, and RO is H 4. A compound according to
claiml, of formula (V)'

6. A compound according to any one of the preceding claims, or a salt or
.-} derivative thereof wherein (A)nis a peptide chain having the amino acid sequence:
E%gw Met-His-Gin-Pro-His-GIn-Pro-Leu-Pro-Pro (SEQ ID NO: 1) wherein the Met group is

optionally oxidized to form a sulfoxide.

7. A compound according to any one of the preceding claims, or a salt or
derivative thereof, wherein Rs or Rye is an aldohexose.

15 |
8. A compound according to any one of the preceding claims, or a salt or

derivative thereof, obtainable by cultivation of a fungus chosen from Memnonieila
echinata FH 2272, DSM 13195, or a mutant or variant thereof, under suitable

conditions in a culture medium until the compound is present in the culture medium,

#'20 and said compound is subsequently isolated.

9. A compound according to claim 8, further comprising conversion of said

compound into at least one chemical form chosen from derivatives and physiologically

tolerable salts.

25
10. A compound according to claim 1, of formula (IVb)

RECTIFIED SHEET (RULE 91)



RSO . ~. V WD 01/64715 33 0 AUG 2004 PCT/ EPO1/ 01 661 wherein groups R1,
R2, R3, R4, R5, R7, Ra, R10 and (A)n are defined accoraiﬂrfd-’ﬁtg laim 1, or
asalt o r ive thereof. 5. A conpound according to t he

pr ecedi nSV(gﬁg%&rfr? or a salt or 5 de?hvative t hereof , wherein T’?p@@h]

pepti de chain having 2 to 12 natural"am no acid residues. 6. A corrpound
according to any one of the preceding clains, or a salt or derivative

t hereof ,wherein (A)n is a peptide chain having the am no acid sequence: 10
Met-H s-G@ n-Pro-H's -G n-Pro-Leu-Pro-Pro (SEQ ID NO 1) whereih. the Met
group is optionally oxidized to form asly fo{bg:gn 7. A conpound according
to any one of the preceding clains, N derivative thereof,
wherein RO or Rio is an al dohexose. [
of the preceding clainms, or a sghb—e
~cultivation of a fungus chosen from M
13195, or a nutant or variant thereof
culture nmediumuntil the conpound is
sai d conmpound is subsequently isg

f'vative thereof, obtainable by
nlella echinata FH 2272, DSM

, ulkder suitable conditions in a

S egéqt i nye culture nmedium 20 and
ed” ~9VA conpound according to claim8,
- further conprising conversion of gnpound into at | east one chem cal
form chosen fromderlvatlvesH Y ogically tolerable salts. 25 10. '
A conpound according to cIa|n11,.§f fibrmul a (1 Vb) RECTI FI ED SHEET ( RULE 91)
0 AUG 2004 WD 01/64715 PCTIEPO1/01661 34

wherein (A)n is defined according.to claim 1.

5 11. A compound according to claim 1, memno peptide A, Czgh;0aN15044S, of formula
(IVa)
NP Ox~NH,
N
O
O
IVa
N NH
HN\/N HN
OQ_\__{D
0
H
8]
10

or a salt or derivative thereof.



-HO wherein (A)n is defined according.to claim1. 5 11. A conpound accordi ng
to claim1, nemo peptide A, C76H, 08NsO, $S, of fornul a (éVaAUG MMWior a
salt or ' hye thereof. WD 01/64715 35 3 0 AUG 2044 /01661
12. A co(rigglgﬁghé%cor ding to any one of the preceding clai ﬁ%@?@%ﬂ t he
group - (A)n conprises a part of the3am no acid sequence for casein. 13. A
conpound according to claim 12, wherein (A nis the amno acid sequence: 5
Met HHs Gn Pro Hs Gn Pro Leu Pro Pro (SEQID NQ1). 14. A conpound
according to claim 13, wherein the nethionine (Met) is oxidizgd to forma

sui f oy de. c:omﬁo&na ak2ording W ReF drebf thenpreceting elbins asitereire thagpoupd of
formula (1), erein said conpound is defined according to any one of the
' pr ecq@)neomprises agait afhtreceminabtid sequencefor €gsein. conposi ti on according

‘to claim15, wherein said conposition is a 15 pharnaceutical conposition
"and said acceptable carrier is a pharmaceutically acceptable carrier. 17.

A Progess A%oriPsias sAcORIIRG A Cidiin 12/ WHeRIA (A)n RIthe diihb dtid S8ELEACEY ©

.t her eof, I'n_any¥one of clalns -14, conprising cultivation of

I\/Er@g\g%glmg et pAd HB2BIFHPAZ (du Py PRAYSE@IDNOa) ant or nut ant

t her under suitable conditions in a nutrient nmedium conprising at
| east one source of carbon atons and at | east one source of nitrogen atons

until at |east one conpoupd of for a (1) .] | : fL]

Todl O anch SaTaP@aN FERAT a0 So Gl L wered e TR YIBhIrEMGT is Bidieddto

accordin .alm 17, further conprising, conversion of the conpound into

at | éﬁ@%o%'glfcgﬁg% cal formchosen fromderivatives and physiol ogically

tolerable salts. 19. A process according to claim17 or 18, wherein said

cul tivation occurs under 3Q aerobic conditions, . = - . .

#5710 15. A composition comprising at least one compound of formula (i), wherein said
compound is defined according to any one of the preceding claims, and an acceptable

carrier.

16. A composition according to claim 15, wherein said composition is a
15 phammaceutical composition and said acceptable carrier is a pharmaceutically

acceptable carrier.

17. A process for making a compouhd of formula (1), or a salt or derivative thereof,

as defined in any one of claims1 - 14, comprising cultivation of Memnoniella echinata

20 FH 2272, DSM 13185, or a variant or mutant thereof, under suitable conditions in a

i

nutrient medium comprising at least one source of carbon atoms and at least one
source of nit-fbgéh atoms until at least one compound of formula (1) is present in the

| nutrient medium and said compound is subsequently isolated.

25 18. A process according to claim 17, furthier comprising, conversion of the
compound into at least one chemical form chosen from derivatives and physiologically

tolerable salts.

| 19. A process according to claim 17 or 18, wherein said cultivation occurs under

30 aerobic conditions.

RECTIFIED SHEET (RULE 91)



RECTI FI ED SHEET (RULE 91) 30 AUG NO WD 01/64715 PCT/ EF01/01661 36 20. A
process according to any one of clains .17 --19, wherein s pdﬁaﬁt ygast one
source of nitrogen atons is chosen fromam no acids and pe% 521. A
process ageorei’rey to any ore of clains 17 - 20, wherein sata/RpGiraledt

medi um conprises casein peptone at3ega concentration rangi ng from about
0.05%to 5% by weight of the total nutrient solution. 22. A process
according to any one of clainms 17 - 21, wherein said nutrient nmedium 10
conpri ses casein peptone, glucose, consteep, and traces of pgQtassium
chloride, magnesiumsulfate and iron sulfate. 23. Use of a conpound of
formula (1), or a salt or derivative thereof, as defined in any one of

cl ai ns 20- 1A prboess hecordingf tacany enebf elaimsiil Zanthtwheneirt baidtatdasseorte of 15
cardiac insufficiency. 24. Use of a conpound of formula (1), or a salt or
deri vat$%°ﬁm§rrﬁfﬁgerh§f% isrdwsen f"‘Hﬂ;a'WH@ agfdscand peptides. 14, for the

manuf acture of a medicanent: for the treatnent of a disease wherein
cardiac insufficiency is a primary or secondary cause. 20 25. Use of a

conpogngl of Agjrabdss éé&ordm;g 1B &Y dh@bf Ay avi-\®, Wr@rr@ﬂfsa@ﬁuﬂeédtmﬁédauﬁ\ 5

‘any one of clal m 1 - or the manufacture of a nedi canent for the
treat rremmpnsesjcmnmpme at asoncz@ﬂzalorlmgmg Gomaathmd fd0%Y todi%nbva (1),
or a salt, grlvatlv therei as.defined in any one of claims 1 - 14,
for theW P %tOéa'd? WMSAUORNt for the treatment of a microbial

i nfection.

22.  Aprocess according to any one of claims 17 - 21, wherein said nutrient medium
10 comprises casein peptone, glucose, comsteep, and traces of potassium'ch!on'de, ' ﬁ__;

magnesium suffate and iron sulfate.

23. Use of a compound of formula (I)',r orasaltor derivétiv_é thereof, as defined in

any one of claims 1 — 14, for the manufacture of a medicament for the treatment of

16 cardiac insufficiency.

24, Use of a compound of formula ([), or a sait or derivative thereof, as defined in
any one of claims 1 — 14, for the manufacture of a medicament for the treatment of a
disease wherein cardiac insufficiency is a primary or secondary cause. |

20
25. Useof a compound of formula (1), or a sa{t or derivative thereof as defined in

(8

i

any one of clasms 1 - 14, for the mamrfacture of a medicament for the freatment of

diabetes mellitus.

25 26. Useofa compound of formula (I), or a salt or derivative thereof, as defined in

any one of claims 1 — 14, for the manufacture of a medicament for the treatment of a

microbial infection.





