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£ 10 dlagnos:s 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



Car di ovascul ar disorders still rank first as causes of death in the western -
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t odayindispensabledbr tieeactivadiequd tye coniractie apparatus.nifiihere isdncreasedpt s have
SR T R ARG N T
Pen 5oL R Y fmBRIHoUs THeREPERIENnt 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



(1) contractile structural elements (nyofibrils) and (2) chem cal energy
(ATP) available to the nyofibrils, which is converted i3t augegfani cal
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Ca2+ concentration in ofibrils may be_reduced. Caz’

insuffici
e RERRE! Vot 2 Nar 4 28 HEB8) oACHYRLoBor SERCAZ SO dhiesRung sbole

appar L 1.S: | S emand, Ca2} is generally punped into the
sarcogégévnoar%élg ’Bg‘?'lg%%?sﬂ{m&ﬁ@%ac ﬁgﬁ@g' Yeat al ysis of a nenbranous

. Caz+- dependehas g9 sierd HundaRZY EBtrss 8 & i

pl asmatic Reti CI%“Ca +AT ease (SERCAZ) . rA:(;:cor di ﬁ’g’bthgﬁrﬁ?@?‘g%@tg‘ﬁﬁ%%

anal yseahinatad-id2272T Psdd 1848préantsintratutal aulsstanbeswhich b alsleto alighigy nuber
. of I . t tosqlic_side, domains for Ca2+ and ATP
b1 ndF VORI SERGERb A BeardAndlhe cearpRy 108 BHaY AClR-ComBcHadnhe
r ot ei . I i rotein
ent are e BAARE e nohith SthdtafocbotPisind SpelihTonsiuRBRuRs
i nhi bi Therge coridiliesrdeyroopSRiAd: taipehe unipwsplealzd @bﬁ,‘keﬁ&iétrﬁeietf&‘?@é

physi ol ogi cal stress, a phosphorylation of PLB takes 'place, whi'ch increases
the CHUQOBM-CPAIAININGIIr8BRCA2a and t hus increases the transport rate for

Ca2+ ions i . The phosphorylation of PLB (a 52 ami no acid protein)
takes pl acef%rhgﬁﬁg%ﬁinﬁgurﬁﬁ Bcg%nmésqo(ﬁ%%q“ise #'ﬁg-cf@ﬁ?%ﬂnq]%@r%ﬁgsfﬁﬁﬁ?‘% at ed
by 1 iR ' ' G i ylcat ed
oo e Bhodicly By e iR e isbhfcrie” AtdTEing R WL s
phospHsopreatigraups,uresoterpénes) €C ) sesqtiterpehes(Ci), dicfpéndd (MEretey cam
incre seg. ffinit f. SERCA2 for Ca2+. Anti-PLB antibodies are able to

i mitat 'ﬁ‘gf@ﬂ@te hg'S[EFﬂﬁ Dyumbesef spmpeungs gaphesformadiframithe presntr ol e of

PLB a I e 30 r agtd VL . heart. :
(Phos Eﬁ@\%‘ﬁggrﬁ %{bosf[ﬁ {elfﬂr?tﬁsfz ?%E:#@rgé’ %t%@nelﬁgé#tb&'&ﬁ@% %Eéaagc%wg'% n Cardiac
Funct imany thou$angt oftemencs héive.bddn desiebedihiYise Mepaigdl NirSgeGC 2004 WO
01/ 64715 PCT/EPO /01661 3 Reviews; Vol. 78, No. 4, 921ff, 1998).

Act 19 £o5tainisg cosppreuedsseriginating from the tespenes bavealsodisan fepioriednbat i n
par o Yiedd S EaihEAGond P SUEISEL (S W A ARSolRS (b Eiem
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



echinata FH 2272, DSM 13195 contain natural substances which are able to

display 5 favorable effects on the heart and the circup auGoRd* The i sol at ed

- active cowpoustisy the nenmmo peptides, are natural substancestgpsinka N9
specific constituent groups. These consitiuent groups include terpene

upits, a so-called polyketide noiety and a nitrogen-containing group.
Terpenes are naturally occurring conpounds which can be intéerpreted .

formall'y 10 as polynerization products of the hydrocarbon isoprene. -

According to the number of isoprene. groups, nonoterpenes (C10),
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10 wherein

Ry and R; together are double bonded O, or both hydrogen, or H and OH, or H and 0-C4-Cy-

alkyl;
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)



- L-671,776 V\ﬁ%‘t@greover ‘isolated fromcultures of the strain Memoniella
- echi nat 0 20928 [Y_K. T. Lamet at. J. Antibiotics, USI/EPgipisst - :
1397. 1402, : (1992)] The nemo, peptides according to the B Ay AV 2 , have- a.
differing spectrum of activity. A cofispicuous feature is their activating
ef ect on. SERCA2 and t'hus on the 5 insufficient heart. : A first aspect of
the present invention thus relates to corrpounds of formula (I') 10 wherein -
"R’ and R2 together are double bonded 0, or both hydrogen, or Hand OH, or H
and O C, -C4- alkyl; R3 and R4 together are double bonded 0, or both '
hydrogen, or Hand OH, or H and O CeHA- al kytH,; 15 Ra is chosen from. H,:
- OH, C1-4 -al kyl and. O- \fﬁe&él al kyl, }i's a gropp chosen froma ‘group of
formula (1i) CH3 ROO 20 - . ﬁlrogen atom and a -
_glycosi di caIIy bonded sugar, apd a group of the form] a (111) WO 01/ 64715
5 wherein'R,, is H or ag ically bonded sugar;:: -5 and whetein, '
PCT/ EP, O1/ 01661 3 0 AUG ' R8 is. a group ‘of t‘he fOrrruIa (1),
“then Rs is a bond to the carbd#¥Hatom .C9 of the formula (It) and R7.is a - :
hydrogen ‘atom or R7 is a.bond to the carbon atom C9 of the fornula (I1) -
-and R5 is a hydrogen atom and if R6 is a group of the formula Ill, then: RS, -

and R7 ar d acid; nis an integer.-
-chosen fr(;ew'r'\r'tﬂgﬁ%1 WQ{S%m%grae@%%g%'ﬁ%@ "i@mﬁwbe &% or d| fferent from every
~othgr A and whereln : :

if R,s is-a group of the formula (ll), then Rs;isa bond to the carbon. atom c9 of

. the formula (Il) and Ry is a hydrogen atom, or R; is a bond to the carbon atom C9 of the
formula (ll) and Rs is a hydrogen atom, and
if R is @ group of the formula Ill, then Rs and Ry are each hydrogen atomss

10
A is an amino acid;
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 forrnuia (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
isa bond to the carbon atom C9 of the group of formula (1I), and R7 s H and R,is H
and Ry is H. ,
In formula (t), (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. In one

embodiment (A)n may comprise 10 amino acids.



wherein the nitrogen atomin the isoindole ring of fornula (1) is the
N-termi nal 15 anmine nitrogen of the first amino acid of ngA group or
a salt orxﬂglﬂ\%ﬁvethereof with the proviso that- Ais amno acid
other tha (**Wen n is 1, and R and R together are dodiT&ErBERed O,
and R3 and R4 together are both hydrogen, and R6 is a group of fornula
(I'l)y, and R5 is a bond to the carbon attbm C9 of the group of formula (11),
-and R7 is H arid RBis H and-.RO is H In formula (1), (A)n can beat

| east one natural amno acid sel ected- from dy, Ala, VaI' Leu, Ile, Pro,
Ser, Thr, Phee T . B and
-Met . (A)n ca? gé Mar%lé%t% %ra@ﬁézll'ﬁf g{n ng rég%! thgv'f@Sgrtﬁ) go&ég%%‘o'ﬁg
-enbodi nsnth ag\ethply ethyinipromy] Bddasaitiatgci ds. 3 '0 AUG 2004 WD 01/ 64715

PCT/ EPO1161661 6 C, -C4A-Alkyl is a straight-chain or-branched alkyl, having
1 to 4 .carbohhe ghgagcan Ba@m@@sleefqua ﬁﬂn aldph%*QﬁﬁjISUQh@Stroﬁnnbde,yl The

o gal (058 %ﬁﬁ%ﬁ?%&y“%ic RIS Bl DR ARG MR R SRy i~

such 5548, @ & MFerNigy! or NH2: . An enbodinent nmay relate to afl
obvi ous defivafives of the conpounds of the formula | Derivatives may be

sal ts, redUChh@ﬁb@dl%Hﬁﬁéﬁre%%t’éraﬁob\ﬁé&ede?watw%@hﬁés as wel | as am des and
N- al kyl at i ant | pedes, - di astereoners

dn nor eover al | - at- :
and. ha|ff°f§%ﬁlf§5ﬁ@ﬁ%@ oapya L Peav?éwwaup?@dts reFH@'Oécﬂﬁ?fb‘Gﬁdeﬁiszf@P%-L a (1)
4 .
The mosketes B ik b anfldes %3@2‘?39@% Aipgucts; mloyehn SR Rntigdtema

't oget hefiasteredifeoand ali stdheosiede fémdk and R4 .together can be H2. and R
can be'H. In one enbodi nent, the inventive corrpound may be nermo pepti de A,

- CT6HLOBNIG0L one g%s%&qngy%d@formate%%ée BEHETRj 101661 7

where the groups R, R, Ra, R;, Ryand (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)



HO 3 9 AUG 2004 In this fornula, the decalin structure having the 4-nethyl
and a nBvaylesdsgroup may be the 5 terpene noiety; the selStEPOUOREr
isoindole ring may be the ketide noiety. The ami no acid se quence Met- Hi s
Gn Pro. Hs Gn Pro - Leu lrv Pro (SEQQDNOl) i's a p a8 Alg me casein .
sequence. The nethionine (Met) can: be oXidized to the sulfoxide. 10 *1
Formula (I'Vb) may show a preferred spatial form WO .01/64715 8 wherein .
(A)n may have the neaning as indicated above. 5 PCT/ EP(C)I'/01_661' 3 0 AUG
2004 The physi cocheni cal and- spggiQ oscopi ¢ Negties of'the preferred -
conmpound according to. the invgntion can be jsunmari zed as f okl ows: Memrmo ..
peptide A .10 Appearance: col orllgss substancesol uble in polar organic .
solvents and in water. It ig staljie.in.. [
.Enpirical fornula: CsHLa8N1§OL$ 91 '
absorption (X J: 270 nm 15 XVRNdat §f .-
carbon atons and the assg&—N ed|NVR@he
according-to . the, P - procedure f
Figure 1: Nunbering of a\ Hic sesqui t ef,pF
HO - o o

1565.87 Da; - UV
nunberi ng of the

: /. cl assified

: equ|terpertes 20.
. \\Dpp4/ 64715 9

In this formula, the decalin structure hévinglthé '4.~'mét;h3_'(;lé_rid a methylene group may be the
5 terpene moiety; the substituted isoindole ring may be the ketide moiety. The amino acid
'seﬁuence: | |
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, o
40

Formula (tvb) may show a preferreci spatial fér_rn:



0. 962m '

3 0 AUG 2004 PCT/ EPO / 01661 Table 1: NWR data (chem cal shifts) of nemmo

peptide Ain DVMBO - dfi at 31 OK. &13Crn6- 1HMJHHNCH (10 Hz) assi gnnent

- 115. 42q0.v608t144789D21. 802Ter pene- & Me 215. 72¢0. 978%- 2. 035, 1prT®ZPer/msee- 10- Me
320. 37t 1. 409 nR. 035, 1.538 2.035Terpene-6 1.4602. 035, 3

421, 43q0. 873d1. 6781, 678, 1.428, 0.890Leys-8 52225q0, 82750. Hel" Yik

. 2.035Terpene-4-Me 2.182 ddt 622.64 t 27307 ddt 4.892,2.788-2.632 4.892,
12.788, 2.632 Metl-p 22.80t2.19 ddt 4.869,2.757.2.6354.869, 2.757, 2835

2. 31ddt 723.08g0.890d1.6781. 678, 1.428, 0.873Leu8-8" 823.88 hr d1. 678n0. 87,

. 0. 88Leu8-y 923 90t1.764 m 0962, 1.416, 1.8710.978, 1.416, 3.#227Terpene-1

- _AAN
N

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 NMR data: =~ see Table 1

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.



-1024.
1124.
1224.
~1324.
1424.
1526.

1626.

WD 01/64715 10 g O AUG 2004

22t 1.910nR. 144, . 4. 588, 3.4672.144, 1.771, 4.588, Pro -
32t 1. 863nR. 031, 1.798, 3.6254.356, 3.625, 2.153, 1

9;&!3
37t 153), (1.814), 3.6244.388, 3.624. 1. 81§1 ;P@
43t‘%03%/§%§144 1.840, 3.655, 4-224, 3-655.3.538Pr 010P$T BY/g1661
77t1.840 m 1. 416. 1.740, 0.962 Terpene 2 1.416ml. 840, 0.926
51t1.940 m 1.719, 4.484, 2.198 2. 898G n3-p 1.719nl. 719, 4.484, 2.198

85t1.927 m1.722, 4.468, 2.166 2.166Gln -0 1.722nl. 927, 4.468, 2.166
PCT/ EPOL/ 01661 1727. 04t 2. 976dd\g¢.598 Hs -

3.467, 3.689

br3.067dd 1827. 09t 2. 937dd4. 570(4 570) Hi 52 -0 3. O67dd 1927. 50t 2. 144mL. 771,

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 15.42 q |0668 |d 1.802 7802 Terpene-8-Me
2 15.72 q |0.978 |s - 2.035, 1.763 Terpene-10-Me
3 |2037 |t 11408 |m  |2.035, 1538 2.035 Terpene6
1.460 2.035,
4 2143 0873 |d 1.678 1.678, 1.428, 0.890 Leuts
5 2225 q |0.827 |s 0.918 0.918, 2.035 Terpene4-Me
6 22.64 t |2182 |ddt |[4.892,2.788 2.632 4592, 2.788, 2632 Met1-8
‘ 2.307 |ddt
22.80 t {219 ddt |4.869, 2.757, 2.635 4.869, 2.757, 2.635
2.31 dat
7 23.08 q (0890 |d 1.678 1.678, 1.428, 0.873 LeuB-5"
8 |2388br {d }1678 |m |[0.87,088 LeuBy
9 23.90 t [1.764 |m [0.962, 1.416, 1.871 0.978, 1.416, 3.227 Terpene-1
0962 |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 ]24.32 t {1.883 |m [2.031,1.798,3.625 4.358, 3.625, 2.153, 1.792 | Prod-y
127 [24.37 t (1.927 |m | (2.153), (1.814), 3.624 |4.388, 3.624, 1.814 Prof-y
137 |2443 t [1.926 2.144, 1.840, 3.655, 4224, 3655, 3,538 Pro10.y
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 [1940 |m [1.719,4.484,2.198 2.198 Gin3-p
1.71¢ |{m |1.719,4.484 2 198
16 ]26.85 t 1827 |m |1.722,4.468,2.166 2.166 GinB-p
1.722 |m  }1.927,4.468, 2.166




1.945 1.771nR. 144, 4.578,1.905, 1.945 2028. 34t 2. 144nil. 840, 4.223,
1.9264.223, 3.669, 3.533Prol0-p 1.840n2. 144, 4.223, 1.936Au6 2004
2128.50q90§%§ﬁ958270.827Terpene-4-Nb 2228. 86t 1. 798mt. 356 pCREPBil01661
(1.863)Prod-p 2.031m 2328. 89t 1. 814n2. 012. 4. 388. (1.927)4.388, 3.646
.Pro7-(i 11.814, 4.388, (1.927) 2.012m 2430.63t1.538nl. 430, 1.460,
(1.409), 0. 667Ter pene-7 m(1.802) 1.4301° 538, 1.460, 1.802

2530. 64t 2. 166t 1. 927, 1.7221.927, 1.722, 4.466, 6.807Gn6 Y

2630. 65t 2. 192t 1. 940, 1.7191.940, 1.719 4 A89 6 789G n -y

2731[62t RTDBAdA7926760d Par é8 11 2. 792d3|154 2836. 43d1. dd33dq1. 538,
1.430, 0}£670.467,!3d6790.dd3.|156Ter pene-8 2P37. 22s0. 903. 0. §24Ter pene-4
DAQcA 68912 2 7EHQNAEI1 o NZ QAD. AN oo o900 oalaa. a0
o[ TRalAT 000" 174800 |903.| 67624 0. 071ThrBohe. 5 3540 07 I428dt 4. 530,
1.6780.8p0, 0.9d73,{34653619%8ug -p 40.03 3341] 71s--3.156, 2. 790,
0. 9777oTerImae- 10 (|B34B4) [m 2.[0351, 347471951 4. BG354.688 BFeT, pS&TrelFeod-p
35464 10t 8. 6691.[9344. 223, 2. Y4445 1. 934, 1.8p1lProl0 -5 3.533
3646]53t 8. 689ml. 905, 1.9364.|588, 2.165. 1.f781, 1.936Pro9 -5 3.467m
: 1771 |m |2.144, 4578,1.905,
' 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 |5 |0.827 {0827 [Terpene4-Me
22 {2886 |t |1.798 |m |4.356, 2.031, (1.863) _ — | ProAp
2031 |m | L
- 23  |28.89 t 1;814 m 2012, 4388, (1.927) [4.388,3.646 | Pro?-p
1.814, 4.388, (1.927)
1 2012 |m - 7 , .
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 |3.454 |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 |37.2 |s |- - R 0.503, 0.824 Terpene4
30 |37.73 |q |2548 [s - 2.682, 2.758 Metl-e 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 |- P 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 | Pro10-5
' 3.533 SRR
{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 Prol-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




"3746. 81t 3. 624mlL. 9271. 814, 4. 388Fro -S 3846. 87t 3. 644nl. 863- Pro4-3

3948.56d4. 534dt 7. 918, 1.4287.918, 1.428. 1.678Leu -a WQ Qlusl7hb 11 3 O
AUG 2004 widQifekR® / 01661 2. 682, ddt 2.758. 2.162, 2.289  4849xpt1/b1661 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, 2.162 4150. 18d4. 466dt 8. 110,

1.927. 1. 72- 22. 166GLn6-a 4250. 31d4. 484dt 8. 206, 1.935, 1.7072.182G n-3--a
4351. 37d4.570ddd8. 135, 2.975, 3.0822.975, 3.082H s5-a 4451. 68d4. 590

ddd8. 496 934, 3 067 2,934, 3. 067H s2-a 4, 5858 506, 2. 934, .3..067 4553. 30

d4. 892[40° [49.44 t |[2682, [ddt [2.758,2.162, 2.289 4,892, 2.550 Met1-y
2758 jddt |2.682,2.162,2.289
4970 - |t 2633, |ddt |2.783,2.289,2.162 4.869, 2.545
2783 |ddt |2.633, 2.289, 2.162
41 |50.18 d |[4466 [dt [8.110,1.927, 1.722 2.166 . GinB-o
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 [8.496,2034, 3067 |2.934, 3.067 His2-a
4.585 8.506, 2.934, 3.067
45 [53.30 d |4.892 5.163,2.284 2.162 Metl-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; Pro%-
R - 1,945, 3.684
47 {5831 d [4223 |dd [2.144,1.840 3.669. 3.553, 1.926, Proi0
2.144, (1.840)
43 5920 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 [dda [1.840,1416 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 [11682 |s |- - - 3.154,2.792, 6.597 Terpene-1
116.90 _ '
55 [116.95°|d [7230 s 8.655 ' (3.067), 2.837, 8.665 His2-g
56 |117.26 [d [7.322 |s 8771 3.082, 3.000, 8.771 His9-¢
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
6t |13368 |d [8771 s 7.320 17.320 - Hiso-5
62 115360 (s |- - - 6.597, 3.157, 2.792 Terpene-2°
153.62 .
63 [155.73 |s |- - - (6.597), 3.154, 2.792, Terpene 6




2.162, 2.284 2.162Met 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. 5%%g®%3§ﬂ
1.8403.6§%} %ﬁ 53, 1.926, Prot -a 2.144, (1.840) 4859.20d 012
1. 81420128 YP* 434959, 44d4. 356dd2- 031. 1. 7983. 635. 1. 880pr o4 A B

d3.227dd 1.840, 1.4160.903, 0.824Terpene-3 73.51 5197.93 s3. 154, 2 792,
0.972, 0.668Terpene-9 97.91 52100.90 d& 598 s- Ter pene-3' 100. 886. 596
53112. 62 s-6.593, 4.330Terpene-5' 112.55 54116.92 s-3. 154, 2. 792,
6.597Ter pene-1' 116.90 55116. 95- d7230s8. 655(3. 067), 2.937, 8.665H 52-E

56117[Z6d[7. dzzsts. 713,097, 37000, 8. 77/IArS 1333 7129. 3258783, 7~ ;
3. 08329 Hi-$—6+4—y—4-585
64 16‘811‘ s {-7 % - 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 |- - - 4.538, 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-5-CO
173.81
76 [173.88 |s |- - - 7.26,2.19, 1.93, 1.73 4-GIn-3-CO
173.86
OH 975 [or NOE - 6.598 Terpene-2 -OH
NH 8.506 |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, 4.588 | 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 7.230 |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



. 58129.63s--7,230. 3.064, 2.937, 4.592His2-y 59133.00 s-4,3301-4" 132.98
60133. 6 ¥¢BOWHEL7 2307. 230Hi s 61133. 68d8. 771s7. 3207. 320 ﬁ%%““?”&éﬁféss 60

s--6.597,

er pene- 6"

3.157. 2.792Terpene-2' 153.62 63155. 73s- (6. 595 AUL M4, 2. 792, Tr
WD 01/64715 12 3 0 AUG 20083 PCT/EPO /01661" 4. 330 64168. 11

S--6.597,4.330, 4.881Terpene-7'" 168.07 65169. 57s-4.588, (4.223)Pro -CO
© 66169. 595--8 110, (4.570)Hi s -CO 67169. 69s--4.534, 1.444Leu8-CO

68169
169. 858"

S5 GepfdSl e oBHH @ s RO RuSlayBladyP Biodad ot -0

71170S%%geggénﬂﬁékmoﬁ%ﬁtﬁeﬂﬁinﬂo p8ptakss. - CO 72170. 99s- - 4. 538, 4.388, 2.012,

Pro' -

44, - 7918 73171. 32s-8. 138, 4- 356, 2, 003,
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

20

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
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

30

Zellku‘ltufén GmbH, Mascheroder 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:
Varlants and mutants of the strain Memnonlella echmata FH 2272, DSM 13185,

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



©1.734-An

Pro -CO 1.805, 4.570 74173.10s---4.225, 2.144. 11.840Pro- £5173. 80
s--2.19,1 3-G n-S-CO 173. 81 76173. 88 s--7. 26, 2. 19, |

“3’3‘%“{'33 86 OH9. 75br NOE : 6. 598Ter pene-2' - OH NH8iI’ PRLYOERE NOE:
4.869 [4.692H s NH 8- 496d4. 590 -NH8. 206d4. 484NOE: 3. 072, 2.948, 4-588GLn - NH
'NH8. 135d4. 563Hi s5- NH NH8. 110d4. 470NCE : 14-570, (4.470), G P -NH 1. 727,
(1.927) NH7.918d4. 534NCE : 4.388, 1.827, Leu -NH 9.688, 1.427 NH27.260 s
(6.807). Gn -NH2 6.807s(7.260) NH27.230 s (6.789) G n - NH

according to the invention. Such mutants can be produced in a manner known per se
by physucal means, for exarnple urachatton such as with ultraviolet rays or X-rays or.

: chemlcal mutagens such as ethyl methanesulfonate (EMS) 2—hydroxy~4-

3 methoxybenzophenorie (MOB) or N- methyl N"nitro-N-nitrosoguanidine (MNNG)

Possible variants may include the closely related fungal species Stachybotrys, such as

Stachvbatrys atra. Stactwbotrvs 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; }

- .- Extraction of the memno pepttdes from the cu[ture ﬁltrate usmg sotid phases

.- .'Ana!ysus 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 deposited isolate DSM 13195 and mutants and. varianis
| thereof. -
In one embodlment a nutnent solutlon 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.

Possmie sources of carbon atoms for aerobic fermentation may mc]ude assxmilable
carbohydrates and sugar alcohols such as glucose Iactose sucrose starches :
dextnns fmctose molasses glycerol ga!actose and D-manmtol and carbohydrate*
contalnlng natural products such as malt extract. F’ossable sources of nrtrogen atoms
| may include, for examp[e amino acids; pepttdes proteins; degradation products of amino
ac;ds pept!des 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_-cootam_mg _composmon,s, d'IStll_tatIQn _resldues from
'alcohol pr‘odoc_tion;_meat_ meats; yeast exb’acts; a'mmoniom salts, and',oitrates_; In one
_‘-.em_bodiment,— at least one source of nitrogen atoms may be choser't“from synttteticatly '

obtained peptides and biosynthe'tica!ly obtained peptides. - The.nutrient solution -



6. 789s(7.230) In a second aspect of the present invention, there is
provi ded a conposition conprising at |east one conpound of forrrul a (I)
wherein said conpound is as defined above, and an accepta U(Jc% i er.
one enbo - the conpounds -of the fornula (1) may be ‘% e by

f er ment a\%nlﬁ%é?l SMemmoni el | a echi nata FH 2272, DSM 13195 24’”@ 5 of
its variants or nutants under suitable ondltlons in a culture mediumunti l
at | east WO 01/ 64715 PCT/ PPO 1/01661 1393 0 AUG 2004 one memno. pepti de of
the formila (1) i's present in the culture nmedium followed by subsequent
Isolation X +the nemmo peptides. A third aspect of the preseat invention
t her ef optorfally agicompiiserat leasemetinorgaric sattess o embbdiment; thpdiceddntrsattl a

conpougd ef, cﬁ?@et ol MidHdks, cerboﬁatae'sufé%&sgﬁ h‘é@f)ﬂ Y& trpgg@% e85 mpri sing

cultivation o m croor gani sm Memmon i na DSM 13195,

eai omAsgeis G Padter B B B B
--sour ce bt th MAsss Bfﬁ‘@alk‘é(}ﬁie'eﬁh hRASIS, A ﬁ@ggp@q@ﬂo%ef Qimeaeéh% s

present i n the nutrient rum-and t her r-so ating the sar oun o
t he nutnidtaisiwiiseelh U@ allainosathanétalinmgyrie, chbsen fidm Bzt coBa Znd DSM 13195, its .
nmutants and/or -vari-ants nmay be fernented in a nutrient solution (also

cal | ed reangapesaredi um whi ch nmay conprise at |east one source of carbon
atons and at | east one source of nitrogen atons and optlonally may conprise

customary inorganic salts until nemmo peptides are present in the culture
medi um The HhSTABaYERFf he emap pepiiss aﬁ‘é’r‘ii'%péf‘%H‘V?'Pt@m"%%(é’r‘?,%?@ ranwERntum

and ?ptsémah Wiich @3 cdinpesd dﬁs@mtphptohéldm yhelerabodéntVifie n@tﬁaﬂ&@amn&rsmayldompnse
purifie I n

et um® %W8GW°B8P‘%SE'8PSP‘85€ eRS, ﬁ%?%%%@?a@%ﬂﬁéﬁ%ﬁ%’ A 2mppipnt mey
e um g 0 CHASARalh oY S AR IR 5%, T Q&utfoﬁ'nq? and

pepti des used as sources O e sanme as roup
(A) n, - somppige dueesgedne amb%mentrr@aymompég%a a@r@@mﬂatwg ot gluedse rangingrfrann 5éfaﬁ%be
enpl oy emémnéneém%aﬁdmo%nﬁmsé ahRdad P rn\/or@%t%dmnk {hleldutr@ht éo%tnbh Fn%y

range) and an industrial _sca cubic  neter A" strongly produci ng

col ony MAVERAGANENrafiadch P‘Pfaﬁ?eg EHRgiIngSrpp %@ t°g1°/6vﬁ*f‘°“)ﬁ?ﬁ embodimert 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 peptrdes can be controlled by the composrtlon of the' media such



- mut ant s _and

I sol ate was deposited in- the Deutsche Samml ung . von M krogrgani snen and
25 Zellkulturen GrbH, , Mascheroder Weg 1 B, - 3300 Br unshf AUG: 2ﬂ%rmany,
accor di ngMPP6#HE rules .o the Budapest ~Convention on DecR@DEPOIIstssil. 999.
-under the follow ng. nunber 'Memmoniella echinata FH 2272, DSM 13195.

- Memmoni el | a echinata FH 22721 DSM 13198 has a brown-green nyceliumand is
. characterized by the.conidiophores. characteristic of the genus

Memmoni el la: 30 Variants and nmutants of the strai n l\/lermonl el la echinata FH :

2272 t d
o7 ¢ e oAt et pERNIS Y R Bl RL o o S B Rl Bt

accordlbeg)wmeUeteohoammlmfthSumbromgamBm can be produced in. a manner known
.per se - by physical. means, for exanple |rrad| ation, such, as with

ul travi ol et Wigeuiiing ofije migoorgapinIRey befamerbaut aefobicallys. e

PSSyt e i R A Y RS R e Blp

| ncl wevithptelassdsy of S aF gy éﬂl9R|mﬁm¢§ﬁe@bﬁﬁhw@9émﬁérat§%n@% from
Stachvbotrys atra : Stachvbotrvs chartartimor . S#tachvbotrys conp?enentl

Scr eeniapgréximately d8ite 3116, aaareowes range lromagppipinhately, 20 & 322G sandmestill
conpound of the " cordin e |nve I on e carried

out s Barame raogS o5 e BPTGw e @ﬁﬁeﬂ%e Sflayid ve lowaRad 87 8 Sra %y cel | um
after el g\nggﬁ ste; SR EAR EhaG) n% nslq 4P be autt.ladgﬂ?arnga@'csna%ntent ~

- E:. Xtrac errerm pept | mthe culture trate using solid,

- phasesfor. Apatiydics 28to; ammr@fmbregen@@lryceba 1404oung. the. biol ogical;
activity. ,The fernentation. conditions described below apply to the fungus

~ Memiéhi.el | aAdysnéagﬂmatVacmn@my heneargied outt incal nusianas sbgM, 181 ableast
r ats there anutrlﬁ% solutlon

ot o Rl WarRire 3Ry e R 8 n iR AE nFRR bERfn, Snd Wiy Bept one -as 4

. sour cejndulAtelin®aRe U ProditdioRUHEETERS, Xhé R 80itGre, T dxamPRIOMe! 1 a
echinata FH 2272, nay produce nmemmo peptide A. In one -enbodi nent,

Mermoniveluree: eatfo malﬂa Hie rEtaltoeymay besitathedsfor Iearamplbda ebysmoculatmgfa carbon
‘atoms f Orce?'ﬁrrnotlrjtlto: afn%rtnneen ts%lultl%rr]l ancl/ allor\]ﬁll'lg ?teto%srg\lv%r approxnmately 36 to 120
15 hours, such as for 48 to 72 hours: The my_cehum canbe :ob_talned, for.example_, by
alloyving the.strain to grow for approximately 3 to 40 days, such as 4 to 10 days, on a
“solid or liquid nutrient medium, for e)cample malt-yeast agar or potato dextrose agar
(standard medium for mold fungi, for example from Difco).
The course of the fermentation can be momtored by means of the pH of the
20 culfures or of the mycelium volume as well as by chromatograph:c methods such as
thln-layer chromatography or htgh-pressure Ilqmd chromatography or testmg the
| '}'blologrcal actlvrty A compound accordmg to the lnventlon may be i in both the ,
'_j'mycelrum and the culture filtrate,. but the largest part is usually found in the culture
fitrate. o o
_ ‘-25-‘ - The isolation process descnbed below may serve for the punflcatton of the memno
peptldes accordmg to the lnventlon for example of memno peptlde A The xsolatron
or punﬁcatxon of a mémno peptide accordmg to the mvent:on from the culture medlum
"_.-may be carned out accordlng to known methods taking into account the chemical
- physmal and blological propertles of the natural substances For the testmg of the
30 memno peptxde concentratlons in the culture medlum or in the rndmdual 1solat|on _

steps thin- layer chromatography, for example on silica gel usmg zsopropanolf25%



car bohydr at es. and. . sugar al cohols, s uch-as glucose, |actose, sucrose,,

-st ar ches WO@E&¥/}t3 ns, fructose, nolasses, glycerol, gal actdé(érfE%{?lfﬂl661

nd' D- manni tol, and carbohydrat e- containing natural : prodyigis. m:,such
as-malt.extract .. Possible sources of 1Ri trogen. atons i ncl ude, for
exanpl e, amino acids; peptides; proteins; degradation products of am no
aci ds, peptides and of proteins, such as casein, peptones, and tryptones;.

meat e.%i?é ENH%%&# ENEhAsE ﬁPL@e@éWBe%&ﬂage‘tectﬂfrantﬂmegds,. for

exanpl €,” Of beans, soy., and cotton; seed-containing
conposi éhr@ﬁ&to@haﬁhld isqbara’oon eshdecsarfiedout, a‘bce:lcmhpk@r byumeanmof.calent neal s;
'yeast. extracts; -ammonium salts, and nitrates. rgone enbr@ | east.

di :
“one souageots suah ag@hloa@aiﬁama9cnaemasa¢trp Cerenreg I Simdanee s
eptides and bio tcaII nutrient solution.3 0
Ruglzo @"“ﬁ%%lf’)eg tg I FE&@%%‘T%@%QQ |ona ggnrrayucolrrprl SZ a? :east
-one i norgani r?n%llgol%tloh%f Qﬂ%nﬁmgﬂld@%{&omha%ih@%\ﬂﬁfﬁrﬁth@&hﬁcehmmabﬁechosen

fromchl ori carbonates, sulfates -and phosphates.. The sulfates and .
phospat gsneraiy firdtgentuvedrirdm dne celiuredwoth wsing Hee aswaliprogeduies angHbephat es

f th | kal | | q
Ohospnatist PR sy o GHLOBER Romic oA AL IR SR IR BB 20
PUSARSR e f th
memo. PRI Srdat 4t G oo SR R AARBER A Bl BLEAROT. e

r nve . roceed in a nutrient

sol ut i oR- YR 1BRKeGAVEICHE itaRaEbE qmahen;ecodo-emmaecenbmbummd theheesidue i ent
sol ution may- Conprise a concentrati on of casein pept one rangi n%%f rom '

appr dRi maiyedeyfubthas mm:ﬁs%aspdeacnaedaml et ebpdimeshaMaBnPRRYRR BRY Pt i on

of casein peptane ran from St i nt may
conpr i sextgagted s the %Bﬁg@f b%ﬁ@@f‘ B’ﬁ"iﬁ%ﬂ\ea'ﬁm% &;gﬁ%;ghgg& The
putrient sol fhbof tF]Pé/ﬁltr‘a?érH{a gbticion co@ilﬁné@mﬁ‘n'tﬁﬁ%bnﬁéﬁtrﬁ@fﬁfrthée a
concentration of -glucose randing fromO0.5 to 3% The nutrient solution may"
al so conmemcmnm and exlracteﬂewenhmmablu, vidier-immiscibe organic solventfor
conpri-se a concentration of corn steep ranging from0.05 .to 1 % Anotqyr

to

enbodi nexampigwithirpbutasoh TeeREIAIF BhneH SUPS ly femoved may,be opirpa

0. 5%, .Th t | t
chosdf o eRtn SRk OP it (iEYRLIEHR: BrodiREF. 1he cBhcenaSicapilte AHRATCC!
enbodi Mg#ith,a Adn@olausaiveshin véidhihe ocrmpm;yds:ancprdnr@eo tesievantipe ey net beg| ucose,

.cornsteep, and traces of potassium chloride, magnesium-sulfate and iron
sul f at everyrsclwhiehfer exapyplewilh hexare, peitaiewntetaen @W@Wyhﬁf,h%oﬂﬂjm%e a

concentr at cI;e%Q th)f m%%?}g Iprt%%Q tm%ry}%rercﬁ) ngndf '[[:l S P[])opgﬁlgz ?n%(purl ies me remaln cﬁssolved ‘

and may be remoued by customary solidfliquid phase separations. _
The prec;pltate 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 punﬁca’non of at least one.memno peptide according to the
25 lnven’uon may be camied out by chromatography on surtable materials, for example, on |
molecular sieves; on‘ silica gel, alumlna, on ion exchangers or on _adsorber res_tns‘or on
reversed phases (RP). ‘The memno peptides may be 'separated'w'fth the aid of this
chromatography. The chromatography of the memno peptides may’ ‘be carried out.
‘using buffered aqueous solutlons or mlxtures 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 .



. 5% a concentration of glucose ranging fromO0.5 to 3% a concentration of .
-corn steep ranging from 0.05 to 1 % and traces of potassiumchloride, '
magnesi umW@PFek7E5 and iron sulfate. The data in percent n@®CITEPOEADdG] case
relate to the weight of the entire nutrient -solution. its3thiAgcngy i ent.

- solution, Mernnoniella chinata, whicH8can be Memoniella echinata FH
2272, DSM 13195, may forma mxture of nemmo peptides. Depending on the
conposition' o th.e nutrient solution, the quantitative proportion of one

. or nore chBc?rﬁ]tEﬂndFPHF}gtsdjg@% pRAEGHE ré‘geﬁé’raﬁlggo 185094 | 0P SoflBle g8 V-

Mor eove e synt pep 7§ e controlled

by the coepsidy snukredRquemdisalutorsviiéd A3y ﬁé%is‘érbieﬁw@a& AN 08MEs.
PCT/ EPO1/ 01661 that a memmo peptide may not be produced at all "or may be

- pr-oducedherbufiera b batused en \be e sameds vdicated abeve.t he ni cr oor gani sm The
ul turin f th t |1 f

oxanpl e, SUSKBRERI o4 DA ASRARP RFPCARS CBLhE RaBl ofthEEATIEsharnaNy Ay be *
fermeny Eaﬁ{edo&ﬁt'ﬁiﬂ?{ﬂe\’alé Ofr&fers & Eﬁgé'ékhﬂﬂn%g?éﬁrgp Kr SKppeoe o%(ﬁ@ be

~carried out in a tenperaturé rangé from appr
~ . nar r onpiddorbacreisirpromvitsubishi! SdpardGrimBerite XA@@(‘Edsd Haas)) ¥ FedSsr range

of 25 to 30C.. The pH..range shoul d be. between 6. and 8, such as between’

6.5 andhyd®phphiageatarils, suhb amqrrBB’r@ahRﬁﬁwab@s chreo‘ecr, thedeeparhtion -

condi.tions, for _.a pe hour erally 36 to.140
hour s. ffa Raﬁawaﬁeatyﬁﬁ R ai oh Mg apans Dioekardi. i Larinee Bica
st eps, - Aﬂhm'aeé’rﬁthelﬂk@e preculture. may be.: prepared in' a. I|qU| d
nut ri en um and may be then  inoculated.into the actual production

medi W@ -t he Cheormatograpiieof lhermemaom@tldea rhdnebe \catrigteoutr mstmg)blafféfbd orfhe
precul.ture %y be obtained, for, exa by..i nocul ati ng nyceliuminto
" a nhutri asidifieg aguenys soluioss| esunixres 0 taauefg%ﬁpmenawﬁh@mm!%pyosrerto 120

15 hour \ﬁateﬁh'l%eib%%rganﬂ:r soft@ntsOin Ghe enfBHﬁlﬁTentT iR dFyéifr‘é SINBnE Fh@y gF Qﬁos%nt ai ned, for

exanple, by allowng the. strain to. grow appr oxi na 1lo. 40 days

. such asfrlni propanepisd aestoditiel i d or 'liquid nutrient nedium for exanple,
mal t . -'yeast agar or potato dextrose agar (standard nmediumfor nold fungi,

for ex aerl e, élffféf"@d:ar%&@l}‘ ed Edil%oﬁgwlﬁt&)n@fnayfme uheempot ak h&ﬁnmg ableadt®dne
cul tur celium vol unme

' ggn:,\é dlgtrg% aﬁ}%ﬂr&m ngo%iférg%gamglgc ﬁalgsatel‘eaﬁ one so!utronr%ay be
- chosen from water, phosphate buffers, ammonium acetate, citrate buffers, and acids.

In one embodlment citrate buffer may be in a concentration r: rangmg from 0 to 0.5 M. Acids 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 camed outusing a gradlent which may begin with 100%
of water and ends WTth 100% Of solvent * Atleastone solvent may be used. A mlxture of '
' two or more so[vents may a|so be used -In one embodrment a linear gradlent may run
o 25 from 20 to 50% of a solvent chosen from propanol and acetomtnie |
o Altematrvely, gel chromatography or chromatography on hydrophoblc phases
can also be carried out. , ,
Gel chromatography may be carried out on poiyacrylamrde or copolymer gels,
N such as Blogel-P ® (Blorad) or Fractogel TSK HW 40® (Merck, Germany or Toso
. 30 Haas, USA) '



t hi n-1ayer chromnat ography or high-pressure |iquid chromatography or testing
“the ' HWGVBG%PQI activity: A conpound according to the |ﬁ&@ﬁ§ ﬁ y be.
~in both the nycelium :and the culture- filtrate, but the. 3Magmesmu part is
usual Iy found in-the culture filtratel® 25 The isolation process described
bel ow may serve for the purification of the nermo peptides according to
the invention, for exanple, of memo peptide A. The isolation or '
pur i i cat i Op, fupthed, Ve edicR R | dﬁe@gwmbwrmeameofm\éeéamﬁ&rﬁdé)abé&am |
.cul ture medi um . may” be carrledout according to known. nethods takléb-
into ato:tmmnvehbonhmy bathe psy of oal exvhdngers. deproatanuple piet hasic criemhe
natural substance

r, the testing of -the tide - '
concenP?B’t“ﬂ%ﬁScamgﬁﬁ%&e{ﬁdtm aﬁ“éaﬁ’ HPBPSWr?"t‘F?g'Oi”rﬁﬁ%?HEQ ' SEEN &@Si on steps

| YRR O W SRR PR A AL B8 o Sy o

an -eBusnd 708, dﬂ?LﬁeQJS@dbGEiuﬁ@ﬂcarDbéeﬁﬂmdt fbrTéXbmﬁI@Mﬂ?f ing ahisgiiamr aphiic - -
© separation can. ‘be carri.ed out, for exanmple; by, means of color reagents s

_ such agradrﬂemir domddihmttawawgut &an allmala%aﬂ&a@agaous thesemidbresof ageeous -
subst edi ent L ared th a ca tion sol ut on T
7 R g R R T A A

~mycel 4B bOBER) déérL’!o%'érﬁgo%egﬁwgsfﬁe%%ﬁgo%d‘w% broth using the:

- ysual .. -proceddres. an

- nenmo péptides nay be then extracted fromthe "
cell IMBSS . u?.‘hegsaquempbmilﬂaé bbovmhentxanesbmih‘bmatogr@phxcxpmoésm maytes or gam c
sol vent phase may contain.the natural substances  --according to the . :

[ nvéﬂti&)’@fﬁble may be optionally concentrated in vacuo and .the_ resi due’ 10 o

ooty AJanaveate BV R b SR Tl AFUPRYIR g, OO
M Xt UrQieffind. BEptSes Athy @ thystaliedl sut!fidm Softitiohs # Srg'ﬂﬁic 86lventd AMdfrom

8
conmbi ned w tE Phe concentrate of the nyceliumextract and extracted with. 'a
. sui t abingstures ef wateriwith ofganir splventss &Iryataﬂlzaﬁm m@mm@edu out in-domeanef .

The organi ¢ phase_subseqyent |y .renpy, L onal:| 15 copgentrated
Ty ackawIs g Sm for ETple B 00 BRI B SorDa SenEd Memes peplas | ut cd
_ Wtﬁsa?&gﬂmé ar solvent in whi ch t he corrpounds according to the |nvent|on

: ‘The memno pephdes 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



very sol uble; for exanple, .with hexane, petroleumether or diethyl ether..
In -this process, the memmo peptides may precipitate, and tyhpeAUG g | i c

i mpuriti %Oggg.,q@mai n di ssolved and nmay be renpoved by customary.
sotid/liqui p%ase separations. . The precipitate which may conprise the
memmo peptides, may be dissolved in 1/%'3(2 of the original volune of

wat er | net hanol . The precipitate may dissol ve conpletely in the course of
this and may be |yophilized. The. |yophilizate, subsequently called crude
product,  MByfoGRAHRIpesEf BreteseAl e thue ptlatde © the dserefithecemsiupg etthe frmula
further isolation. The further' purif.i i a3 fepti de
accor di(hgr 8 82t pr&tedvativg U@Fﬁogg?'f trﬁg(}'aﬂ'ga%g}reroﬁgg e%ffta %B{f%@tﬁ[re g%aaﬁg Sf@gﬁ ;R/}I Iagﬁ

sui t ablygumeicaty.al s, for exanple, on nolecular sieves, 'on silica- gel,

al um na, on j exchapger . r r alssRdr et
e r i

) this.,
chr onmattegeaploy the Tenutseumefteonedigsiyent for thedraaiaei opdipRasee Wherg\FaliaC ar r i ed
out . using buffered aqueou ol utions or m xtures of aqueous and organic

S

sol utii@W@C‘?\ﬂCXﬂﬁﬁB@“W%%ﬁEB?)%&%’&eor ganic solutions may be understood as
meaning all water m scible organic solvents, such as nethanol, propanol and
acetonitrile, in a WO 01/64715 PCT/EPO /01661 3 0 AUG 2004 18, °
concentration of 5 to 80% of solvent, nore generally 20 to 50% of sol vent
or alternatively all buffered aqueous sol utions which may be mscible with

organi ¢ sol veRt snechBresrh of Getich bbtheenesed peptides is hecedain, aut asdirohcant
above. . Separation of the mermo peptides on the basis .of their
di f f er i effectpodsadéetegtedmy be 5 carried out with the aid of reversed phase

SapaRp or - Anbr e detealit o e el 6 SERGAR ML imiRE e pRRRRGRIRF
et er | 2o o1 1% eRoReficfesiial benaseRicn\Rseatines thdactapasticodatcan

out w't nor mal - phase chr omat ogr aphy, _for exanpl e on
si lica AyPkse #h dogeatwicrdsomekin thejresemie oftasbgubpances. The test may be

\enmo-pept i des . may be carrjed out sing buff.
CoT Ut sl arihit SPasc b ictatiet platen| e BreVATR raitagh of Tl thhety®
viat er - rH.-oS CL\?!L,E{NI%PQ@IEQ ﬁnﬁglb\(ﬁ%ﬁared Sris RRRsHERIh mdybeae@hicansol vent nmay

be chose r'om propano and acetonitrile :
15 be measured at 620 nm in a spectrophotometer, may be measured.

Memno peptide A may activate SERCAZ in concentrations from 12.5 pM.
The memno peptides moreover 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




Buffered or acidified agqueous solutions may be understood as neani ng at

1 east onewd§a®isuti on al one or -in conbination.
one. sol ution nmay be

acet at e, ci

besin a concentration ranging fromO to 2H.5 M Acids may be

form c acid, trifluoroacetic acid,

"chosen from wat er,

trate buffers, and acids. In one

acetic acid,

enbodi nent ,

and all c

tﬂrgr% Bquffer

ommercially

For exanpl ?Cr/%%ﬂms@]t | east -
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In addition to the antlbactenal 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 hanslocase (G-G-F' TL), an enzyme. wh:ch

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

: me]htus. For example the compound memno peptlde A may eXhlbtt se!ecttve actwmes
against G- 6-P TL, but it may not exhtblt the coenzym_e__G-E_S _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 '

excnplents or vehtcles is one embod;ment of the lnventzon Vehicles which can be

,30-

j on . -



~m xtures of water with organic solvents- Crystallization my be carried out
I n a manner known per se, for exanple by concentratlng or, coolin

. saturated-nemo peptide 15 solutions. The memo peptlde m@ﬁérﬂﬁh to the

i nventi onW#/64{13bl e in the solid state- and in solution range

between 3 and 8, for exanple 5,and 7, and can thus be. |ncorporated into

-.cust omarypharmaceuti cal preparations. 2ZPhe fornmation .of the

ni:t rogen-contai ni ng nenmo peptides can be favored: by. 20 adding the

desired anhi no' aci ds: or. peptides as precursor to the Memoni el |l a

-echi nat geqq ,,—?PhéHﬁ Seutld kb& ﬁi@%lﬂ&ﬁﬁé@%‘ld Phardh M}ﬁ%é@m“%gérac %ds and

-echi nata species t at t the am no groups o?

pept i deeeﬁrgp;gl awomkhp&*ﬂm heS| s of a five-.menbered-ring lactam usually
of. -an isoindole ri system This binding may take place either starting"
from.the .al meeaerai@em@@mapﬁutlwa ing torth ermsnteetmeyn bgradmipiateres 25

Iacton'e0|dat|onst be . in. rin ned formor t ctoneform

Thi s abP Rt TorenEiB RSt PATTISBLa e B P50 Brisiblen SRS pads i of v

sur pri spigmacediticsl prdparatisefdrhomay b} fai emamptepgmhe!es qd»udeuentaeletsecba@éﬁ ne
derivatives, such as of. terpene derivatives ''of am'no acids.and peptides.'
At Ieastatfbele (minpo)cagsoles; edupspoﬁcmes mmps;lemds:oosdsw@etmsidm Beeyois,on . may

30 be suitable on account of ‘their yaluable harnacolo I cal properties for
use.in AARSOr iplediablesoliiops g #mn: M aiieng kaving grotegeshoos Wo

LT PR ol BRI oBREA Ih R B AOn VR Bl BB oot
for t heerEpidnts sUElR aefdnena@ebmenﬁnaeﬁsommg agemtsIentling syehd, fidants or

insufficiency.. Afifth aspect of the present 1 nvention relates to the use
. of tH@ Iubricahts, (flayoings, sweaetergrsdssplubilizess alteheuaiemarﬂybmsedqumwr\ﬂgt ure of

T e BE B ISl sk BE BRI s 2, TARELI,
BEPL, SeSahopRE AR, ol TG0 o) oA AR SRR Wi (1
ef f ect gélalBthtaaclcohtanmne,tcrel!oidsesanmm/delwatuBSVMImldetregeﬁabkfsoilshe activity
of the ggly}ethylene glycols and solvents such as sterite water alcohols, glycerol and
15 poiyhydnc alcohois.
if appropriate, the dose units can'be mlcroencapsulated for oral administration
in order to delay release or to extend it over a longer period of time; for example by
- coatmg or embedding the active compound in particle form in suitable polymers,
waxes or the like. ‘ _
200 Inone embodlment the pharmaceutlcal preparatlons may be produced and
admlnlstered in dose units, each unit may comprise, as active constituent, a specific dose
of at least one compound of the memno peptides accordmg to the' lnventlon ln the
case of solid dose umts such as tablets capsules and supposrtones th:s dose can be _.
up to approxlmately 500 mg, but more generally can be approxnmately 0 1 to 200 mg,
25 and in the case of mjectlon solutions i in ampoule form up to approxnmately 200 mg, but
- usually approxlmately 0.5 to 100 mg, per day. - -
The daily dose to be administered may be generafly dependent on the body weight,
- age, sex and condmon of the mammal Under certain cwcumstancee however hzgher‘
: or lower daily doses may also. be appropnate. Admlmstra’_uon of the daﬂy dose can be

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



ATPase in dog heart mcrosones in the presence of test substances. The test
may be carried out in 96-well mcrotiter plates. The enz dgCome! ease of
i norgani ¢ phosphate from ATP, which nmay form a bl ue col of FAMREEX Wi th
anmoni ugyavol/gaitkat e whi ch can 15 be nmeasured at 620 nmin a = :
spectrophotoneter, may be neasured. mo peptide A may activate SERCA2
in concentrations from12.5 pM The mo pepti des noreover have an _
antimcrobial action. A sixth aspect of the present invention thus rel ates
to the use of .the conpound of the formula (1), or a %sa&tm_% gleqrés\%t%ve
thereof, faor t M R b Yinfts @ndebyruitipderadminisiratioie Of ERAIVER! 1<¢r obi al .
i nf ect?gHEn%ejdh?'r"ga;{éyﬁent of mcrobial, for exanple bacterial, infections.
Tabl e VmiSaEks. M ni mum i nhi bitory concentrations (MC) of the _
antim crobi al .spectrum of nemmo peptide: ./ ' cABked Lebhfihght a.
Table 3: St thrﬁk@ﬂ@@&%@"ﬁ/ﬂ@’%‘&g’@é}&Fﬁéyé;’ﬁ%fdm@ttagpﬁgi ococcus, a.ur_eu?f»SG
511-16 St aphyl acoccus : Pﬁ‘ytﬁbbldc&éﬁﬂ apthd invenitursiroiaesisitable
503Penlegst Pnﬁm@%ﬁé@g@%@ﬁg reus FH 1982Methicil1inle Sta %} ococcus
- AUr eS  SAYRLALG kord D4 \wSQrﬁM"Wetﬁclee@ﬁdEﬁeppaqm@ie:@dst"mé (1

St apl'hflﬁ'gg& cus aureus 709ENEthi cil'l'inl6 Staphyl ococcus aureus 9 Tub. :
-OF | oxagigipfent$t app. ‘epidermdis ZH 26-16 Staph. epidetmidis 763Methiciliin
,> 16 Staph, epidermdjs 574711W .MNet:hich kL 320 avamblaphPeR@ntages di s
291CF | oxaci ke ingeain @gl'%@ﬁﬁﬁhﬁdnéﬁ%@ﬁﬁg gx%wt%er ococcus faeci um
MI8B- 8, . FIILE IPHAGRURixIRREII4T th¥iRBhse/emieaiay aial refeldd the volume, if no other details

have been given.

10 | 7-"I"he-f.blléi:\fing'exampies are intended to illustrate the invent_i(?n W"t_hb”t 'im“if_'g A

the scoﬁe thereof.



Ent er ococcus faeci um VR2 Vahcomycin. > 64 Streptococcus pyogenes
VR3Vanconyci n>- 64 Streptococcus pyogenes 308A. -8 St rep}@@.@ﬁcm‘k pyogenes
77A . -4 WOADIIS on to the anti bacterial actiori, the comramwEiaceer di ng
to the invention may exhibit weak antimycotic, i.e. antifungai,

properties, for exanple agai nst Candi @4 al bi cans. Moreover, the-substances
according to the invention may have a certain favorable inhibitory action
on gl ucose- 6-phosphate translocase: (G6-P -- TL), an enzyme-which nay be
of i WE&&&E&% for glucose netabolismand thus for the treatngpt. of diabetes
mel litus. For exanple, the conpound nemo peptide A may exhibit selective
activities against G6-P TL, but it may not exhibit t "e' coenzyne G 6-P
phosphat ase. - A .seventh aspect of the present invention thus relates to the
use of Exa@plaoipobiepasationof afglyqripkcuituye opMemnenieliaechisata/bHi2ar 2, her eof |
for the manuf ach@ﬁﬂﬂé gsrredi cament for the treatment of diabetes :
mellitus. One e A hay al so relate to pharmaceutical preparations of

at | gast ofmp FPGPAURRREOIUBA (ﬁﬁlﬂ*&dmpgio%,sm]st/é&trbembwr@?.f&@%w, of
the. memo. peptides according to the-invention, can generally :

be' adnfNtil g1 PO, d.05%s pth6.0h irua didriie 800 rildoenrusyerdtaskwara inoaulated iwittui t abl e
exci pients.qr yehicleg i s, on | of-the invention. Vehicles which
oan helhastisin ErmncnTa catigEsa BT 22 (2 L1133 506 andSaeatod e Felatiod | cal <
may be AINEARY) | I I |

exci pi Setﬁé%r%lw%%ggﬁ%?ﬁaﬁ@[@g%@?%&g%dg fﬂeia ghgc(gg@zél ﬁ"ge r%’(?k%rﬁém?tﬁ@gﬁwgh‘s may
be adninhbf88¥estreérigthglycaroldicestopsdbt 20°Qut rectal adm nistration nmay be

al so possible. Suitable solid or liquid pharnmnaceutical preparation forns

: rray16e, for exarrpl e, granules, powders, tablets, coated tablets, 7 a:J _
(i ops. BFANR|Fee: ABraNal i Bnen FrSHEYat dorsr Al dha b s Greciugeng!
~ protected rel eagRnHorSild ¥EhiRQEOMPD72I DINIQSgoRr epar ation vehicl es and
addi ti ves and/ or
A sterile 300 ml Erlenmeyer flask containing 100 ml of the following nutrient
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)



-exci pients such as disintegrants, binders, coating agents, swelling
agents,'glidants or 10 lubricants, ' flavorings, .sweeteners or
sol ubi i 7\96@&/%{;2 customarily used. Frequently used veRilchés W} exci pients
‘whi ch nmay" Btioned are, for exanple, magnesium car boRSEEPOIPWEHi um
di oxi de; lactose, mannitol and ; other. gars, .talc, lactoprotein,
gel atin, starch, vitamns,-cellul ose a Its derivatives, animal or
vegetabl e oils, polyethylene glycols and solvents, such as sterile water,
al cohol's, glycerol and 15 polyhydric alcohols. If appropriatg, the dose
uni ts cdmagreeleanedaaiuion] at délC? b&/gﬂr Mg SEUm RiksOr ¥ gdnFeBO,or dét,0t o del ay
rel ease or to extend it over l.on i f.tjme, for exanple by
coating or enbedding the act:%'ggnﬁiﬁﬁ@ﬂ%%;ﬂxﬁqﬂgptgltl e formin suitable
~ pol yner ?ncuﬁ%@iéﬁﬁirﬁé:' the |ikeg I%%Jrs' n one enbodi nent, the pharnaceuti cal
preparations nmay be produced an adm nistered in dose units, each unit -
may' campiduiatioatempieratare:ondg°Cuent, a specific dose of at |east one
conmpound of the nmemmo peptides accordingto the-invention. In the case of
‘sol i d ASdErensPeedsuch ast abl30IPMtapsul es and suppositories, this dose can
be up t,a r.oxi mat el 00Q. oy, but nore generally can .be approxi mately
0.1to %6‘%%8] 25- andyligﬁ rﬁwggcase of injection, solutions in anpoule form
up to approximately 200 ng, but usually approximately 0:5 to 100 ng, per
day. The daily dose to be adm nistered may be generally dependent on the
body wei ght Foame forseticanwasoapiionally s@ippriessédrebymnépedtedeadditiohaoh ethanolic

ci rcunst apces,, howeyer, higher or, lower dai]y doses may al so be
appr opr PabE! SlkiPR; SHe-RTPEHCEAN Maximya) Was agbleved ttes @boyb 354 70dPWEL bot h
by} siqpgl e administration in the formof an' individual dose unit or else in

&\WD 01164715 23 30AUR004 PCT/ EPO 1101661 a nunber of smaller dose

units a@stafpieul t isigticdndfningt nedrhAc Péptided dhixiutte direes Bse adultusdesdifiiién of
intervals. The pharmaceutical s accordi n:?%t o the invention nay be produced
by bringing at | &emnenielia espinaital Fbt22h& DEMNB319%ept i des according to the

I nventi-on-i pt,o_a_suj.tabl S5.admnnistratidn-form. usi.ng, cust hi cl es
o1 1 Bl foRBletRE i tne sSEe A fon Bt Mitrrtinla, sShiRd P 257 D
13195, the culture broth of the fermenter, obtained according to Examgple 3 (200 liters)
15 was filtered with addition of about 2% fiiter aid (e.g. Celite®) and the cell mass (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.



The. invention is: illustrated further in: the follow n:% e@n‘%{oes. -
Percentages.'- nay relate to weight. Mxing ratios int g s é0by | i qui ds
may refer. to the volume, if no other details have been given. 10 The

fol | owi ng*C 8 es are intended to illustrate: the inventiOHERI{HsUt
limting the scope thereof. Au G 2004 WO 01/64715 0 PCTI EPO /01661 24
Exanpl es Exanple 1. Preparation of a E%/cerol culture of Memmoniell a
echinata FH 2272, DSM 13195. 5 100 ml of nutrient solution (malt extract
2.0% yeast extract 0.2% glucose 1.0% (NH4)2 HPO4 0.05% pH. 6.0) in a

st eri | Era&ibngl 3 EahdrdZeyere ¢draisiked rand curmaniraézt ta approxireately 300 mémmoni el | a
echinata FH 2272, DSM 13195, and incubated on a rotating shaker at 25C and
140 rpMREYP. 7 days. 1.5 nml of this culture were then diluted with 2.5 ni
of 80% strength glycerol and stored at -20C. 10 Exanple 2. - Preparation in
an Erlenneyer flask of a culture or a preculture of Memoniella echinata

FH 227 &xakiphie 531%51rioﬁn$érﬂrdfh9e,rﬁﬁ>@pegti&é hets?gmhrbhm&s%m}@i ning 100 m of
the followng nutrient solution, 10 g/l of "glucose, glT of casein
pept dne;, 187 off thegirotisciohiaimedrescoeting dmExample 4Mersf applckiost eoleimn of

solutign (10 g/l of KCI, 10. 9[l of 3. [l of FeSO4 X 7 H20
and'6 9 isrs freadity faiewiaEraoadlial ek HINED's Gtk beightiaBoma o) an

t ube ' ' W 9 i ycer ol
cul t ur €000 TS SR Hah e @14 Was PARRRY InrBlUol e couihn 2L pdioll YoeT e
maxi mu patef@duei penmifutetardehstcomn outfiow pes ofileche imefractiope(R20deN.
according to the 20 invention was achi eved after _about 120 hours. For the

i nocul dhednesnoleptitesdwere fambmedy in Gagitnrf 9& 8eultheyavare eambeerour s .
sur 110380 e o8 sAelanL e ot e Bk ST arlle S lodE! Hortdben: ded
was operated under the follow ng conditions: Nutrient nedium
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.71 to 88. Repeated purification of the

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



10 g/1 of glucose 0.5 g/l of casein peptone 1.7 g/l of |iqui 8\1@1’0 teep 30
7 m of trace elenent solution pH 6.5 (before sterili zat&%ﬁ‘}‘ 1/ 64715
25 AUG Treoansghasent solution @ KC 10 g/l, MySH4 x 7 H201 pBraphiofcet™? X
7"H20 3.6 gll and MnSO4x H20 6 g/ I ncubation time: 45 hours Incubation
tenperature: 28C 5-Stirrer speed: 300 ppm Aeration: 15 1 mn-1 Foam

formation was optionally suppressed by repeated addition of ethanolic

pol yol solution. The production maxi mnum was achi eved after about 35 to 70

cul  ur o SRSt Po=E ALEARREl 2 A PLie 5810 Ballita 41 6ucipeas arving

conpl et {pmp Aig)t he fernentation of Memmoniella echi nata FH 2272 DSM 13195,
the cul ture broth of the fernenter, obtained according to Exarrple 3 (200
liters) 15 was filtered with addition of about 2%filter aid (e.g
Celite(r)) and the cell mass (22 liters) was extracted with 66 Iiters of
nmet hanol . The nethanolic solution containing the valuabl e substance was

.freed ybh%pgctgng%(%w{}}@\érﬁdé]bégﬁdé)ﬁ and concentrated in vacuo. Th_e

concentrat e was er  and applied to a prepared, 17 liter MOl
GEL, CHP20#0 ¢y offheirpeeidptideh Werk hdestyzed @ éadétémttﬁamril&ﬁydiﬂobﬁro?oc ahd:& vas

eluted with a 20 gradient of water after 60% propan-2-ol 1n water.

col um ﬂndwwﬁlga?%msarpemlmam analyzero| Thectolidwing ¢ustiomiaonamiridatidser s
each) anpd t 2o peptide-containing fractions (from25%to 30%

pr opan- ‘2’95?? e conbi ned. Concentration in vacuo afforded 20 liters of a

brown solution. Six | {QL&nk i on er, Fractogel (r). EMD S8 ,
equilibrated at pH 7 Wltﬂ potaagzglltum phgﬁm?g 25 buffer were packed into a

' jggl ut® (125 nm x 500 mPolirdd t er | oadi n@2tdidol on
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).



- exchanger with 20 liters of the concentrate described above, it was el uted
with a gradient of 10 nM pot assi um phosphate buffer, pBiD?AUGafzﬂUér 1 M Nad
in 10 mvwpoew@ssi um phosphate buffer, pH 7 in waterl met harf$IT/EK01/01661 The
colum flow, i.e. the wunbound nmaterpgl, contained the neutral nemmo
peptides (49 g). The colum flow 30 was 12 liters per hour, 1 liter
portions were collected bxfbaﬁe&ﬁﬁbfn@uﬂ@ud&kﬂsﬁ@miﬂhﬁo@tadi ent elution. Wth
0.75 M Nad (fracti on@“?&%%?gjgm%ﬁ'ﬁﬁ ERME ‘%‘GWW)&S obtained. 3 0 AUG
2004 WD 01/ 64715 PCT/ EPO / 96 B ACEong. and 32 were_gonbi ned and
concentrated to approximately 500 ml in vacua. Exanple 5: Enrichnment of
memmo peptide A by gel chromatogra of the product obtained
according to Exanple 4 were af)m—%N 1EJ]“¥LES Fcm'merﬁrrHﬂ of 3.9 liters capacity
packed with Fractogel (r) TSK HM40 s (wdth x height = 10 cmx 50 cm. The .
el uent : met hanol /water (1:1) was punped through the colum at a flow rate
of 20 nhodeisdniMuttienardusdel col um out fl ow was col lected.in fractions (20
m). Theuterhiangepmbiies A were found mainly in fractions 75 to 85. They
were conbi ned 10 and freed of the nmethanol in vacuo. They afforded 0.9 g of
active €o¥po il ¥aityanpl e 6. HPLC system for the detection of the
memo peptides. The system described bel ob\gﬁ‘isf’ﬂﬁéﬂ“ ?'TE‘E" U¥est i n and al so
separation and quantification of the mem®f&f 1%;1 T’ W °ﬁ t he
crude m xture or in the culture 15f||trates uen

00C, 8AB

trifluoroacetic acid in 32% acetonitrile. Colum: Nucl eosil |
250/ Vi |thhe; eé‘ |;|age| EI OWL 1 n M Im al NDat act | on- U! t ra\vli C! et Liaht

L —4 =2 -ma — L} T gt

absonptin@Brader 210 Nnm 20 Under the condi tu.mszmcnidmcatsadmonmxm&mpepti de A |
can tthus have the foIIovm ng retention timne; I\/brmo“o'ebt’i‘de A 7.0 mnutes. g
D

Examl e 7. Pur|f| cation m(}o pepti de[ A % 5 500 rbr[1 ofH SO'gtu#;G?n of memm
pept ifd8™A I%Qﬂ‘i ?%AME a° ?"Iﬁ?ee accordin mgtm:wmﬁémmkm% “AppiTed to a
500 i, Nucl 05199 , BAB col uim andd DSM 13195

65926 Frankfurt/Main
Dawum der Hinterlegung oder Weiterleitung':

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 Datms der Ersthinterlegung. Wenn eine erneute Hinterfegung oder ¢ine Weiterleitung vorgenommen worden ist, Angabe des Datrms
der feweils letzten emeuten Hinterlegung oder Weiterleitung.
In den in Regel 10.2 Buchstabe a Ziffer §i und iii vorgeschenen Fillen Angabe der lezen Lebenstihigkeispritung.
Zutreffeades ankreuzen. '

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

Formblatt DSMZ-BP/9 (einzige Scitc} 0196



.chromat ogr aphed using a gradient of 25 to 50% acetonitrile in 0.05%
trifluoroacetic acid/water. The flow of the el uent wasp 20Gnti0ber minute;
the fractj ' 50 mM. Memmo peptide A was found in fr ' to 88.

-Repeateda%ﬁﬂyﬁ#%ition of the 30 conbi ned fractions with aaﬁéﬁgﬁgﬁgégolvent
concentration of 28% of acetonitrile?dn 3 0 AUG 240 WD 01/ 64715

PCT/ EPOL/ 01661 27 0.05% trifluoroacetic acid afforded > 95% of pure nemo
peptide C aftenl i.eezgmgﬁggﬁgfﬂﬁgggﬁﬁﬂﬂ%: hasacterizati on of memmo
peptide A: 10 fag of nennq@panbuﬁg; VRIS gpokg/zed in constgnt - boiling
hydrochloric acid and investigated in an am no acid anal yzer. The
follow ng customary am no acids were found: 10@utamc acid 11 nMol
Proline22 nMol Histidine 10 nModrgMedRerdam6 NMWbl Met hi oni ne oxi de5. 5 nMol
15U traviol et absorption: J at 269 nm 305 nm (shoul der). The

“hi gh-resol uti on FAB mass spectrum showed an intensive M+t at niz

1565. 7 , Ma2i9008.30t£enent with the cal cul ated mass (for

- C76HL ng @RAQ! sotopi c) of 1565.7827 Da. The MS/ MS fragnentation
corresponded to the fornmula (IVa). 3 0 AUG 2004 WO 01/64715

PCT/ EP8dd£ 66hnkZ8rBURARESTER VERTRAG UBER DI E | NTERNA | ONALE

ANERKENNUNG DER HI NTERLEGUNG VON M KROCRCGHNPSVE CASE OF AN ORIGINAL DEFOSIT

issued pursuant fo Rule 7.1 by the

INTERNATIONAL DEPOSITARY AUTHORITY
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 131385

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



FUR-DI E ZWECKE VON PATENTVERFAHREN = | NTERNATTONALES FORMBLATT Hoechst
- Marion Roussel Deutschland GrbH 65920- Frankfurt/NMain 50 AUG 2004
- LEBENSFAHWOWIH63UBESCHEI Nl GUNG  ausgestel 1t gendl | Regel 18CPEPBHMOIGET unt en
“angegebenen . | NTERNATI ONALEN HI NTERLEGUNGSSTELLE 1. H NTERLEGERLl o
KENNZEI CHNUNG DES M KROORGANI SMUSNare: Hoechst Mari on RousselVon der '
_ INTERNATI ONALEN HI NTERLEGUNGSSTELLE Deut schl and GrbHzugeteilte .
" El NGANGSNU, MVER: Anscttrift DSM 13195 65926 Frankfurt/Min Datum der.
 Hintertegng: oder Weiterieitung : '1999-12-09 |11. LEBENSFAHLGKEI
.SBESCHEI'NI GUNG Di'e Lebensfdhigkeit des unter |f genannten M-kroorgani snus:
i s[ am 1999 12 - 0 9 v geproftvvarden Zu di esem Zei t punkt war der-
- M kroar |srrus (X)-' ansf[j @B " “ni‘cht. mehr 1ebensf2hig IV. .
BEDI NGU N, @QI‘EF@‘EBE?\E Ofngia | ENSFAHI GKEIl' TSPRUFUNG DURCHGEFUHRT V\D?DEN
1 ST V. | NTERNATI ONALE Ht NTERLEGUNGSSTELLE Nane: DSMZ- DEUTSCHE SAMMLUNG'
VO\IUnrrerschrlft(en) der zur Verrrerung der intemational en :
Hi nt ertegungsst.cl | e M KROORGANI'SVEN UND ZELLKULTUREN GrbHbef ugt en _
: Person(en) oder des (der) von ﬂar Rar g htl?iﬁn Bcdi ensreten: Anschritt
g, P4 L}m 1999-12-14 3 Angabe des
ute Hintcrtegung oder cine

._Datum; der Erst hi nt ert egung- Ven

"Wei ter| eitung vor genonmmen rden . gabé des DatunS der jeweils

" Ictzten emeuten  Hinterlcg od ti ler | ett ung. yn den in Regd 10.2°

. Bueltstab e a-ZitT cr ii and iii yor esréhenen FaI | en Angabe der tcrzten

" Lebenst 3hi-gkei t sprtfung. - : _ - ) :
wherem : -
R4, and Rz together are double bonded O, or both hydrogen, orH 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,-Calkyl, and O-C,-C,-alkyl;

Ry Is a group chosen from

'15°  agroup of formula (1

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

207 and a group of formula (lit)



_-Zutrefendes ankreuzen_ Ausl bllen. wenn di e Angaben beanuagt warden Sind
and wean di e Ergebni sse der Prifung ncgativ waren_ Fornbl att DSMZ- BP/ 9
(einzige Seite) 0196 WD 01/64715 29 g O AUG 2004 PCT/SWO 61 BUDAPEST

- TREATY @ §iA7kNTERNATI ONAL  RECOGNI TI ON OF THE DEPOCSI T ﬁé NI SMS
FOR THE PURPOSES OF PATENT PROCEDYRE | NTERNATI ONAL FORM Hoechst Marion
Roussel Deutschland GrbH 65926 Frankfurt/Main RECEIPT I N THE CASE OF AN
ORI G NAL DEPOCSIT issued pursuant to Rule 7.1 by the | NTERNATI ONAL
DEPOSI TARY AUTHORITY identified at the bottomof this page 1.
| DENTI FI CATI ON OF THE M CROORGANI SM_ | denti fi ion reference+given by the
.DEPGCSI TOR Accessi on nunber given by | ONAL DEPCSI TARY AUTHORI TY:
FH 2272 DSM 13195 11. SGk ] PROPOSED TAXONOM C
DESI GNATI ON The mi croor gafi s dent’i f '€éd under T -abovg| was acconpani ed by:

() a scientific description ¢X) a proposed taxonom c designation (Mark

with a cross where applicappg£]-~6OH . RECEI PT AND ACCEPTANCE Thi s

| nt-ernati onal Depositary Authérity accepts the mcroorganismidentified .-

under 1. above, which was recehved by it on 19 9 9 -12 - 0 9 (Date of the

original deposit)’, IV. RECEI PT OF REQUEST FOR CONVERSI ON ‘

wherein Rmis H or a glycosidically bonded sugar,

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)



. The microorganismidentified under | above was received by this
‘International Depositary Authority on (date of original deposit) and a’
. request. to convert the original deposit to a deposit under r@ pest
.Treaty Rl\&llcfﬁiﬁk ved by it on (dare of receipt of request f30 gnver5| on)..
| NTE "DEPCS| TARY AUTHORI TY Name:  DSMZ- DEUTSCHE SSWRERONGIG6!
VONSl gnature(s) of person(s) having3he power to represent the :
M KROORGANI SMEN - UND ZELLKULTUREN GrbHI nt er-nati onal Depositary Authority or .
~of rauthorized official (s): Address: Masclterodc' r Weg | b D- 38124 - :
Braunschwei g Date: 1999-12-14 ' \Were Rule 6.4 (d) applies, swch date is.
“"the.date an which the status of internati ®&al depositary authority was -
. acqui red. Form DSMZ- 8P/ 4 (sol e page) @196 04)3 4715 0 AUG 2004 - PCTI EPQO -
/01661 30 Cl aims: A conpound of fornu nwherein R, and R2
t oget her are’doubl e bonded 0, or- both hydrofen, or Hand OH, or H and
-OCI C4-- al kyl; R3 and R4 toget her arg doublle-tdaded 0, or both hydrogen,
~or Hand O4, or Hand O Cl-C4- aﬁl@y ; R8/ s ‘dhosen fromH, OH C, -Ck alkyl,
and OC -C4 alkyl; R6 is a.group chos romR]l5 a group of formula (t1) R9 :
‘O-CH3'. : CH3. wherein Rs is chosen from ¢ hydrogen atomand a: ;
gl ycosi.di ¢cal |l y bonded sugar, and yeoup of formulal¥ill) 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 .




‘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 bond arbon atom C9 of the fornula (11) '"a nd s a hydrogen
‘atom or I‘?%@?lgagl%ond to the carbon_atom C9 of the fornmul aB%T}lE%m’%é' R5 is
a hydrogen atom and if R6 is a.gro?ff)1 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, RIegiWeR4 are both hydrogen, and RO is H.

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)



4. A conpound according to claim1, of formula (V)' 50 . ~. V. WO

01/ 64715 33 0 AUG 2004  PCT/ EPO1/ 0l 661 wherein groups &R Al 2AR3 R4, RS,
R7, Ra, wWRl§@pss (An are defined according to claim 1, o ﬁE?ﬁl’&lﬁcar
derivative thereof. 5. A conpound aﬁgor ding to any one of t%e priecedi ng
clainms, or a salt or 5 derivative thereof, wherein (A)n is a peptide chain
having 2 to 12 natural amno acid residues. 6. A conpound according to any
one of the preceding clains, or a salt or derivative thereof,wherein (A)n
is a peptide chain having the am no acid_.sequence: 10 Met-H s A n-Pro-H's
-G n-Pro-Leu-Pro-Pro (SEQ ID NGO 1) V\,her t begaet group is optionally
oxi di zed to form asul foxide. 7. A conpoupt~gCcording to any one of the
preceding clains, or a salt or deriveat{de fhereof, wherein RO or Riois an
al dohexose. 15 8. A conpound acqgmneh @7 any one of the preceding clains,
~or a salt or derivative thereof, obtWigable by cultivation of a fungus
chosen from Memmoni ella echinata FH 2272, DSM 13195, or. a nutant or
variant thereof, under suitable congt i\\Qns\ in gavgul ture mediumuntil the
conpound is present in the cultu bd1 U™ 20 and said conpound is

" subsequently isolated. 9. A conp grding to claim@8, further

conpri sing conversion of saig W OR d-into at | east one chemcal form
chosen from derivatives and pﬁysiﬁl wdically tolerable salts. 25 10. ' A
compound according to claim1, of formula (|Vb) RECTIFIED SHEET (RULE 91) O
AUG 2004 '

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,
O
N
N N
0 H o)
- O
IVa
HN N NH
HN\¢N HN
OQ_\__{D
9]
H
8]
HQ O

10

or a salt or derivative thereof.



‘WO 01/ 64715 PCTI EPO1/ 01661 34 HO wherein (A)n is defined according.to
claim1. 5 11. A conpound according to claim1, nemmo pepti geaus 2004

C76H, 08 formula (IVa) 10 or a salt or derivati?g . WO
01/ 64715 gﬁgmoﬁgAUG 2044 PCT/ EPOL/ 01661 12. A conpound a%lé}g?glirﬂﬁgg‘to any
one of the preceding clains, wherein3bhe group - (A n conprises a part of
the am no acid sequence for casein. 13. A conpound according to claim 12,
wherein (A)n is 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

met hi pni nea (ddhpolifid RecBIdRE tb @ny cngohtheuplestite claims, twiereir the droup -
conposition conprising at |east one conpound of formula (1), wherein said
* conpqund comprisesiacart obthe amine asid/sequense foREageBeedi ng cl ai ms, and an
~acceptable <carrier. 16. A conposition according to claim 15, wherein said
"conposition is a 15 pharmaceutical- conposition and said acceptable carrier

. . \ . _ : e : .

compdhd oh colphiiiad BepBiifig 16 Ydint 12 Wikreid (A fishhetiho id SR BhE:
any g@gt @_B cbq,i})nprd Hik4 Gl§ PRy ilEunProuPre \@E@MD NOM)moni el | a echi nata 120
FH % , gM 1

195, or a variant or mutant thereof, under suitable
conditions in a nutrient nediumconprising at | east one source of carbon

ot T il A OTTIPGUT BCEAING 8 AL LR FaRE TN TR B MEE i oB e BB
subs&aéﬁ%lsm&)ﬁag_at ed. 25 18. A process according to claim17, further

conp VEersion of the conpound into at |east one chem cal form
chosen fromderivatives and physi ol ogically

i!0 15. A composition comprising at least one compound of formula (1), 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)



tol erable salts. 19. A process according to claim17 or 18, wherein said
cul tivation occurs under 30 aerobic conditions. RECTIFIED ?I—EI%T yfyRULE 91)
30 AUG NO WD 01/64715 PCT/EF01/01661 36 20. A process sécordi ng to any
one of chabom647157 --19, wherein said at | east one source RIT/RPErd¢EN at ons
I's chosen fromam no acids and peptjedes. 5 21. A process according to any
ore of clains 17 - 20, wherein said nutrient nmedium conprises casein
peptone at a concentration ranging fromabout 0.05%to 5%by weight of the
total nutrient solution. 22. A process according to any one Qf..clainms 17 -
21, wherein said nutrient medium 10 conprises casein peptone, gl ucose,
consteep, and traces of potassiumchloride, magnesiumsulfate and iron
sul f at e20.23. Ayreceds accardingbacaryf ofie oficiaimg 17 ~ 19, whevein said atdeastadrie/e
t hereof, as defined in any one of clains | - 14, for the manufacture of a
medi cankQHIce &f mtmqnam%mcmﬁenfmmna@qdmm PeplidRsy. 24. Use of a
conpound of fornmula (1), or a salt or derivative thereof, as defined in
any one of claims 1 - 14, for the manufacture of a medicanment: for the
treat gepd, ofAQamsééseaé@ruﬁ@rt@I dhycaiél bRelaims 171120, aeYeinSsaid PutdEH n&dium
secondary cause. 20 25. Use of a conpound of fornula (1), or a salt or
der i vat¢onaptides easeingeptwise akad concentafioroisagiig &omi ahout 0.08%, tof 5% he
manuf act ur dj canent for the treatnment of diabetes nellitus. 25 26.
Use of ‘ﬂe@glﬁﬁgmﬁjﬁ?'q PR SPBSN. o a salt or derivative thereof,
as.defined in any one of clains 1 - 14, for the manufacture of a
medi cament for the treatnment of a mcrobial infection. |

22. A process according to any one of claims 17 - 21, wherein said nutrient medium

10 comprises casein peptone, glucose, comsteep, and traces of potassium chioride, g

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.

A



