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*000002* 5 Cycli-postins,process for—thetrr preparation an g @%
The invention relates to nov , called cycli post%, OE:E’:GJ na I'e
by culturing Streptonyces sm memm‘ m’04107 (DSM 13381), and their
physiologically tolerable salts and chem cal equivalents. The invention

f urt herWWOr @1/88487es to a 10 é88% or_the preparation ofp
cyclipostins, the m croor gan?ﬁﬂ?ﬁﬁ@ilw DSM 13381) , th%wtit"spe()%?‘l?%ze

cyclipostins and their physio , Lerabl e salts and chem cal

equi valmipﬂgnphar maceuti cal S, | ar as inhibitors of |ipases, and
phar maceuti cal preparations whi ch*®8#tai n cyclipostin or a physiologically
tolerable salt or equivalent thereof. 15 A di sease which can be treated

particw arly advantageously with [ipase inhibitors is the sugar disease
di a%et SLISYCHQ#HIQ%QVO#S%@{gielhg[qgacra on 8ng usgrtbetedn which is characterized
by increased bl ood sugar concentrations on account of chronic netabolic
di sorders. The netabolic disorders are based on an insulin deficiency or 20
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of the biochem cal dysregul ation is | reateni ng an eat ed,

to di aBBRITRaceWiCaREERAA Py Which egritdindeatihostiDoahastasidiegioagstolatablee nost
frequegéltglpreagb%,%mtt Rlgc disorders of man and it is 30 estimated that up
to nmore than 3% of thé popul ati on have a di abetic or prediabetic

15

A disease which can be treated particularly advantageously with lipase inhibitors is
the sugar disease diabetes mellitus. Diabetes mellitus is a condition which is
characterized by increased blood sugar concentrations on account of chronic
metabolic disorders. The metabolic disorders are based on an insulin deficiency or

20  reduced insulin action. The lacking insulin action leads to defective utilization by the
body cells of the glucose absorbed in the blood. On account of this and owing to
neogenesis of glucose from proteins (gluconeogenesis) there is a rise in the blood
glucose level. Moreover, in the case of decreased insulin action in the fatty tissue
the insulin-antagonistic hormones, such as glucagon, lead to increased lipolysis and

25  thus to raised fatty acid concentrations in the blood. Ketoacidosis occurs, i.e. the
increased formation of ketone bodies (acetic acid, B-hydroxybutyric acid, acetone).
Under acute conditions, the extent of the biochemical dysregulation is life-
threatening and leads, untreated, to diabetic coma and finally to rapid death.
Diabetes belongs to the most frequent chrohic metabolic disorders of man and it is

30 estimated that up to more than 3% of the population have a diabetic or prediabetic
disposition and are thus acutely threatened. There is therefore a great need for
agents for the treatment or cure of diabetes mellitus.



di sposition and are thus acutely threatened. There is therefore a great
need for agents for the treatnent or cure of diabetes nellitus. 2

Di abetes is treated by insulin adm nistration and in adult-onset diabetes,
the so-- call ed noni nsulin-dependent (NpDDM or type Il diabetes,

sul fonylureas are first adm nistered. The principle of action of the

sul fonylureas is a proliferation of the secretion of insulin of the
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cascade, It inhdibitd lipdlysig, | nhibitors, that is inhibitors of HSL, would
therefore be desirable which stinulate the action of insulin and are abl e

to | owdr mereasesoine absomptiesn ef faﬂ&ﬁﬂid%ltmcnme tatly tissubadice for the treatment
of typg | 0 con [ Ol | i.pi d netabolism but applications
woul d al sg rﬁeg%%ésgst%%lébsoﬁa a@f’?ﬂ' 35'95 "%Péﬁ?@@py cefty @andrrteineasons,

nov&l i nheyithesis. of HSL and other |ipases are urgently

One of the strongest effects of insulin is the inhibition of lipolysis. In the case of type
Il diabetics, this regulation of lipolysis is no longer effective and an increased level of
free fatty acids in the blood occurs. Free fatty acids in the blood stimulate the
gluconeogenesis in the liver and decrease the utilization of glucose in the skeletal

20  muscles. Lipolysis, that is the release of fatty acids by the so-called hormone-
sensitive lipase (HSL), which is found in the fat cells and is inhibited by insulin by a
phosphorylation cascade, is controlled. Inhibitors, that is inhibitors of HSL, would
therefore be desirable which stimulate the action of insulin and are able to lower the
blood lipid level. Such agents are suitable for the treatment of type Il diabetics to

25  control the lipid metabolism, but applications would also be possible in other storage
disorders. For these reasons, novel inhibitors of HSL and other lipases are urgently

needed and therefore sought.

It has surprisingly been found that the microorganism strain Streptomyces species
30 HAG 004107, DSM 13381, is able to form highly active novel lipase inhibitors which

inhibit the hormone-sensitive lipase even in very low concentrations. The novel

natural compounds are organophosphates which consist of a double ring system

(bicycle) and a substituted carbon chain and specifically inhibit the lipases. The ring



needed and therefore sought. It has surprisingly been found that the

m croorgani smstrain Streptonyces species 30 HAG 004107, DSM 13381, is
~able to formhighly active novel |ipase inhibitors which inhibit the

hor none-sensitive |ipase even in very3low concentrations. The novel

nat ur al conpounds are organophosphates which consi st of a double ring
system blcycle%?and a substi tiuted carbon chain and specifically inhibit
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therefore relates to ,co oun efo 0 .RLX Ce

o ' RS kuRbES witers SR AR ih i LRSSty BVeb St Stod higheicipy or

can begsd/onbLaBEsiedsiE Bide éﬁeé}ganched saturated or unsaturated, carbo- or
het erocyclic and in which the carbon chain is optionally nono- or

di substi tut ed. by: 11 -OH 1.2 =0, 1.3 -OC,-C6-alkyl, in which alkyl is

| 49°2" TRE p%saennq mvéntlon therefore relates to compounds of the formula |

R2
O
O\\ ,Xs N
R1\ /E\ O
Xy X I
2
in which
R'is
1. a carbon chain having 2 to 30 carbon atoms, which can be straight-chain,
15 branched, saturated or unsaturated, carbo- or heterocyclic and in which the

carbon chain is optionally mono- or disubstituted by:
1.1 -OH,
1.2 =0,
1.3 —0-C¢-Ce-alkyl, in which alkyl is linear or branched,
20 1.4 —0O-C,-Ce-alkenyl, in which alkenyl is linear or branched,
1.5 —C;-Cg-alkyl, in which alkyl is linear or branched,
1.6 -aryl,
1.7 -C4-Cg-alkylbenzene,
1.8 - diphenyl,
25 1.9 =NH-C,-Cg-alkyl, in which alkyl is linear or branched,
1.10 —-NH-C.-Cs-alkenyl, in which alkenyl is linear or branched,
1.11 —NH,,
1.12 =S,
1.13 -S-C,-Cs-alkyl, in which alkyl is linear or branched, or



20 1.4 -O C2-C6-al kenyl, in which alkenyl is linear or branched, 1.5

-C -Co-al kyl, in which alkyl is linear or branched, 1.6 - aryl, 1.7

-C, - C6-al kyl benzene, 1.8 - diphenyl, 25 1.9 -NHC, -C6-al kyl, in which

al kyl is linear or branched, 1.10 -NHC2-C6-al kenyl, in which al kenyl is
l'inear or branched, 1.11 -NH2, 1.12 =S, 1.13 -S-C, -C6-alkyl, in which
alkyl is linear or branched, or 4 1.14 -S-C2-C6-al kenyl, in which al kenyl
i s |ineal4orSfarfehakenyl, IBWh@h(mleenyllrsmhnaﬂortmanshmtltuentS 1.1 to 1.15

can al | t ut CH2)n] m in which
[-aryl Sp&%Z) i?é(%ds%{}&é'ﬁﬁ E@ USPF%HC}O To15 CEP%P?@Q@@“@HYdeSCH bed in
1.1 to 1. 15 sabdtitutesnd m i ndependently of one another are integers zero, 1,

2 or 3; R2 is 10 1. C -C6-alkyl, in which alkyl is unsubstituted or nono-
or disubstituted as described in 1.1 to 1. 15, 2. C2-C6-al kenyl, in which

al kenyls i s un t r.0RAe-_ar, di sybstituted as described in 1.1 to

1. 1% & 3. %@I (g%’ﬁ ?'WHBV\,E"aéﬂ' MWISPE SUhslityediar ipeRP-o?" mono- or

di substltut edlisabstifid dascnesl@ad din 1.1 or
iaubstilife e 1tdﬂ1$é1r§jn%nbsrnqncﬁﬁkﬁ§ﬂé%lg%f%&}al_ ‘o

sul fur () at ,, X2 and X3 independently of one another ar
2. -NH, _ nﬂnber are integers zero, 1, 2 or 3;
R? is
10 1. C1-Ce-alkyl, in which alkyl is unsubstituted or mono- or disubstituted as

described in 1.1 t0 1.15,

2. C2-Ce-alkenyl, in which alkenyl is unsubstituted or mono- or disubstituted as
described in 1.1 to 1.15, or

3. C2-Ce-alkynyl, in which alkynyl is unsubstituted or mono- or disubstituted as
15 described in 1.1 to 1.15,

E is a phosphorus (P) or sulfur (S) atom,

X1, X2 and X3 independently of one another are

20 1. -O-
2. —NH-,
3. -N=,
4 -S-, or
5.  —CH,-, and -CHR?,

25
in all their stereochemical forms and mixtures of these forms in any ratio, and their
physiologically tolerable salts and chemical equivalents.

R’ preferably has a chain length of 6 to 24 carbon atoms, very preferably of 10 to 18

30 carbon atoms. The chain can be saturated, e.qg. -alkyl, in which alkyl can be linear or
| branched, or unsaturated, e.g. -alkenyl or -alkynyl, in which alkenyl or alkynyl is
linear or branched. R, can be unsubstituted or identically or differently mono- or

disubstituted by groups 1.1 to 1.15, as described above. The substitutents on the



4. -S-, or 5. -CH2-, and -CHR2, 25 in all their stereochem cal forns and
m xtures of these forns in any ratio, and their physiologically tolerable
salts and chem cal equivalents. Rl preferably has a chain length of 6 to 24
carbon atons, very preferably of 10 t®& 18 30 carbon atons. The chain can
be saturated, e.g. -alkyl, in which alkyl can be |linear or branched, or
unsaturated, e.g. -alkenyl or -alkynyl, in which al kenyl or al kynyl is

| i near C¥PopralABRed. tor16 ciif piefairesL@ad theupesitions i1@éte it 4 abteyparticdiafifer ent | y

nono- j [ I ALt 15 s _descri bed. above. The
subst ; Plsfefipd Bie shlibEhefite BINUER IS chy e braiodiol iy bR flSERY et

posi t i mwse Yoouposdkcia omaaldotial, dehyde, etetdl ekbtall RehstBaibokyeRklerl- 1 tO
1.15 can al sq be additionally substituted by one or nore groups sel ected
from aM¥Fyhdltrley Ry edme, oxiae ethastand halpgen, car boxyl, ester, anino,
nitgite, nitro, oxinme, oxinme ether and hal ogen. 5 A carbocyclic carbon
chain having 2 to 30 carbon atons is a chain consisting of 2 to 30 carbon
at ons Adabonyeliorcanbore chainaiaiadR to B0t darboe atvinkhs vsham cohdiStindbee 161 NY
systerrg V\/r‘li)Ch r ef er.%g\lﬁ/ in each case consist of 4, 5 6 or 7 carbon

at oms. 391587091 ﬁgg“%%t epheore.drefesablyrwidly enpcwithteperrapiththrem siogcel i c,
and be sl psh gﬁ?{ i I 0 t e end of
t he ca?ﬁ%htghai n. ?’:?efé%g)rlyg@cy eé;éﬁ(é;(%on 'é; é{lt}ﬁ[)i?tq‘it’%&grg%n %P%H:hw nat ur e.
Exanpl ssgscan beubshpt, uti-eor icptienprefecably aldnddyee,eresbe AobitibaeQaY ehé C

o robon chain havh}r%g 2 to 38 c%)n atogs is a chain consisting of 2 to 15
3d Qcar BeANAINGE MK FRYCHARIGY atiieend obihe saIlpeRaiRg T Basatwcyslesesan i ng
syst enBe lallphdfit 6PoPhrdreATt nAMFe GAPAPIRIRE é@bgtﬁmeﬁccﬁﬁhgﬁ(ylg'gF er oat oms, such
as 0, S or N These rings can be nono-, di- or tricyclic,” preferably
nonocy@&lkylbenaenesan be positioned at the beginning, in the center and/or
at the end of the carbon chain. They can preferably be 4-, 5-, 6- or
7-menbered rings, which are aliphatic or of aromatic

A heterocyclic carbon chain having 2 to 30 carbon atoms is a chain consisting of 2 to
15 30 carbon atoms having one or more, preferably having one to three, ring systems in
which at least one carbon atom is replaced by heteroatoms, such as O, S or N.
These rings can be mono-, di- or tricyclic, preferably monocyclic, and can be
positioned at the beginning, in the center and/or at the end of the carbon chain. They
can preferably be 4-, 5-, 6- or 7-membered rings, which are aliphatic or of aromatic

20 nature. Examples are: alkyl piperidines, which are substituted or unsubstituted.

Aryl is an aromatic ring or ring system having 6 to 14, preferably 6 to 10, carbon

atoms, such as optionally substituted alkylphenol or alkyinaphthol.

Halogen is chloride, bromide, fluoride or pseudohalides, such as cyanide (nitrile).
25

-C4-Ce-alkyl is a straight-chain or branched alkyl having 1, 2, 3, 4, 5 or 6 carbon

atoms, such as methyl, ethyl, i-propyl, tert-butyl and hexy!.



20 nature. Exanples are: al kyl piperidines, which are substituted or
unsubstituted. Aryl is an aromatic ring or ring systemhaving 6 to 14,
preferably 6 to 10, carbon atons, such as optionally substituted

al kyl phenol or al kyl naphthol. Hal ogen 6s chl oride, brom de, fluoride or
pseudohalides such as cyanide (nitrite). 25 -C -C6-alkyl is a

stralgh or branched al kyl having 1, 2, 3, 4, 5 or 6 carbon atons,
such as ”ﬂt’%?lwa}'grﬁrw or beanchiedia/keryhbakieyd, 3, 8, 5-&5 E&rbahkeny! i s
a strai C Lr having 2, 3, 4, 5 or 6 carbon atons,
such a?ggrfy§3”2?§?9 eRgﬁpentenygxylcz C6- aIkynyI is a straight-chain or
branched al kynyl haV|ng 2, 3, 4, 5 or 6 carbon 5 atons, such as propynyl,

but ynyl f er abl CH2) 15CH3, 2.
LD} 1 eEe A Mo syBan ShBimacieorhediaiyaet aving 2.3, 4.5 or 6 carbon

2) ik Gl , CH2) 2CH3, 6.
E% %3CH( mﬁ%ﬁm? bupy &aﬁ%ﬂﬁ 55 _(CH2) 15CH2(OH), 9.

- (CH2) 16CH3, or 10.0 - (CH2) 1SC—OCH2CHS 11.0 - (CH2) 12C=0CH2CH2CH3  12. 0
- (CH2) D CHZCHB 20 13.0 -(CH2) 13CH3 14.0 - (CH2) 11CH(CH3)2 15.0
P Breiprabs

(o) - (CH2) 12CH( CHB) 2
1 (CFEMSCHs,
2. -(CHy)1sCH(CHa)s,
10 3 -(CH2)11CH(OH)(CHz)3CHj,
4 —(CHz)11CH(OH)CH,CH(CHy),,
5. —(CHz)12CH(OH)(CH3),CHs,
6. —(CHz)1sCH(OH)CH,CHs,
7 —(CH2)14CH(OH)CHj,
15 8 —(CH3)15CH2(OH),
9. -(CH3)16CH3 or
10.0 —(CH3)13C=0OCH,CH;
11.0 —(CH,)12,C=0CH,CH,CHjs
12.0 —(CHz)1:C=OCH;CH,CH,CHs
20 13.0 CH>)13CHs5

15.0 —CH2)14CH3 or

(
14.0 —(CH2)11CH(CHj3),
(
16.0 —(CHa)12CH(CHs),

25 R?is preferably C,-Ce-alkyl, in particular methyi, ethyl or propyl.

Preferred compounds of the invention are indicated below:

Cyclipostin A of the formula II:

OH



25 R2 is preferably Cl-C6-al kyl, in particular nethyl, ethyl or propyl.
Preferred conpounds of the invention are indicated below. Cyclipostin A of
the formula Il: O POOO ~ O OH7 Cyclipostin A2 of the formula Il A
O OLOPO OO 5 Cyclipostin Bof the formula lll: HOOPO O
Cyclipostin Cof the formulalV: O O- OiPO0O OOOH Cyclipostin D of the
formula V: 10 H O JO

Cyclipostin A 2 of the formula Il A.

O

| ENVEE
OH

5 Cyclipostin B of the formula lil:
O
N
O

H O\\
/P\
O 0

Cyclipostin C of the formula IV:

e

0O
O\\P,O N
O.
o’y

OH

Cyclipostin D of the formula V:

: @)
ﬂ/\/\/\/\/\/\/\ O\\ IO A
e O
\
O o

Cyclipostin E of the formula Vi:

10

0O
O \\P,O N .
0"y

OH



IP O OCyclipostin E of the formula VI: 0 0s O0 OOOHS8 Cyclipostin F
of the formula VII: O 00 OO 5 Cyclipostin Gof the fornula VII11: @)
O QAP O OCyclipostin Hof the forrula IXX O OPOOO0O OO 10
Cyclipostin N of the formula XX ~PO 8

Cyclipostin F of the formula ViI:

0O
O\\ ,O N\ _
/P\ o
O o
O
5
Cyclipostin G of the formula VIII:
O
0
/\/u\/\/\/\/\/\/\ O\\Plo A
YR O
O o
Cyclipostin H of the formula IX:
0O
PN
A O
O o
O
10
Cyclipostin N of the formula X:
O
O\\ ,O N

P o)

15



4 0-54, 15 9 Cyclipostin P of the formula XI: O O OP 0 O Cyclipostin
P 2 of the formula XI A- O OJjOP O OO5 Cyclipostin 0 o formul a

f the
XIl: O OO0.-,P0 OOCyclipostin Rof the formula III:OQOO,PO
10q/clipost|nR20ftheforrruIaXIII/QOOO PO OO

Cyclipostin P of the formula XI:

0
\\P/O N
0
07" Y

Cyclipostin P 2 of the formula XI A:

O\\ ,05:«/
R O
\

5
Cyclipostin Q of the formula XII:
O
O\\P/O N\
O
0"y
Cyclipostin R of the formula XIII:
O
O\\P/O A
o’y °
10
Cyclipostin R2 of the formula XIIIA:
O

O\\O\
O

\

Cyclipostin S of the formula XIV:



Cyclipostin S of the formula XIV: 10 JO ONNO OOO Cyclipostin T of
the formula X: O ONNOP O OS5 Cyclipostin T2 of the fornula XV AA O Gs
OO0 O, PO10 all their stereochem cal forns and m xtures of these forns
in any ratio, and their physiologicaﬁ?y tol erabl e salts and .chem cal
equi val ents. The manner of nunbering of the carbon atons for the NWR
spectra in the abovenentioned fornmulae reads: 157 0 15 11" 3" 01 0,-,*
030 16" 0 H25 4 11

O
O\\P,O N .
VAV e Ve P e N
0"y
Cyclipostin T of the formula XV:
O
O\\P,O N
NN NN NSNS O
0"y
5
Cyclipostin T2 of the formula XV A:
0O

10  all their stereochemical forms and mixtures of these forms in any ratio, and their

physiologically tolerable salts and chemical equivalents.

The manner of numbering of the carbon atoms for the NMR spectra in the

abovementioned formulae reads:

15
7
o)
15 11’ 3’ NN
o~y 3 O
16 2’

OH 5 4



On its owmn the ring systemcontains two asymmetrically substituted atons,
the carbon atons 3 and the phosphorus atom Both atons can be present in
the Ror in 5 the S configuration. It has surprisingly been found that the
strain Streptonyces species HAG 004197, DSM 13381, is able in each case to
forma nunber of stereoisonmers of the conpounds of the formula I, that is
the strain synthesizes conpounds in which the atons C3 and P i ndependently
-of one another can assune the R or the S configuration. Isomers having the
spatial formon carbon(3) in the R 10 configuration and on phosphorus in
the S configuration occur in increased anmount in cultures of the

St r ept QWIREEWARAEIrRE $YARIAHMins %Ma%ﬁﬁ%etn’égﬂ hﬁst'itu@ e R- PO O
H In addition, however, cyclipostin avi ng ot er configura |ons such as
(R R), Caog)atorss %uan(ishee)pfmsehawoatbm Bath albinstcaubeprasemyliry thal BaorhAve

consid I tions, Th ound the formula | or
of rB yéglgo%gif;bggﬁ%\ y tm% %Lgrpﬁsgmgf % DN m%‘él? %aU?'\?a{;té‘?ﬁtomi@Péof is
preparabé@ebWA@WﬁbvnDSMG3GBQr@(Htgém BHLSCRERYO TR S nurthSRGCi es HAG
004107, DSM 13381, or one of its variants or nutants unoPer sui tabl e

condi t B'§ReoisAMers of the eompaungs ehthe fasmelat, that is the rsaimsinthésizee f or mul a |

t t h f th | t
rodt ncORgU B M wEdt e BRIS R e ol Smeckiintoa i sSaime ¢
physi otregRaalthg S tohfejuablien siebiners ﬂéwﬁ@%é)é@'a'nﬁpﬁ)trh'ﬂén @El‘b‘btrngﬁ)qg th8 F§ he

|nvent| on_can be produced by Actinonycetales species, pre
st pt 6AYiEation apdonplosidiproy in mﬂgurat@rwmmmmsum@

004107y kirlk b#3Rd SHRp1aRyLIOLYeG0L RIS otMGBY BEM43381. Formula | A:

R2 0O
O\\O\
Re_~R o)
O o

H

In addition, however, cyclipostins having other configurations, such as (R,R), (5,9)
15  or (S,R) are also formed, which surprisingly also have considerable lipase-inhibitory
actions. '

The compound of the formula | or of a physiologically tolerable salt or chemical
equivalent thereof is preparable by fermenting the microorganism Streptomyces
20  species HAG 004107, DSM 13381, or one of its variants or mutants under suitable
conditions in a culture medium until one or more compounds of the formula |
accumulate in the culture medium and then isolating them from the culture medium
and optionally converting them into chemical equivalents and physiologically
tolerable salts.
25
The cyclipostins according to the invention can be produced by Actinomycetales
species, preferably by Streptomyces species HAG 004107, DSM 13381.
Streptomyces species HAG 004107, DSM 13381 has an ivory-colored mycelium



(RAL 1014) and is characterized by the conidiophora characteristic of
streptonmycetes. An isolate has been deposited in the Deutsche Samm ung von
M kroorgani smren 5 and Zel |l kul turen GrbH, Mascheroder Weg 1 B, D 38124
Braunschwei g, Gernmany, according to 18e rules of the Budapest Convention
on March 16, 2000 under the follow ng nunber: Streptonyces species HAG
004107, g M 1353 | nstead of the strain Streptonyces species HAG 004107,
‘DsM 138BAL 1014) ang|is sharasterizad By the goRipioPHYra eRanagtalistis oind vari ant s whi ch
synt hegj gt e@és more conpounds of the cyclipostins according to the

i nvention. Such nutants can be produced in a manner known per se by

physi cal nmeans, for exanple irradiation, such as with ultraviolet or

Ty S L A s A T
N -5i t yad ki RGRATAHHIMEsdHOMDR r W 1%,%%122@%%&%%@ rEn%Inggpr ocess

for the preparation of the compound o for or a Si O ically
t ol er aBrLeorslig to therratsis, ofdhaBistapest Ednivantidraon iMarchm®, i20€9 urfcmrm@tl ng the

m cr oo ni.sm St r ept eci es 04107 SM 13381, or 20 one of its
var i ani‘gpeﬁ’ gt S%@&’@Gfﬁ%ﬁﬂ%l%@%ﬁ& 9@%&07’%%"clﬁsta]re medi um until one
or nore conpounds of the formula | accurmulate in the culture nmedi um and

t hen | sol atl n emfromthe culture medi umand optionally converting them
i nto cHsie &@cﬁlwa@moawae@ﬁpgcn@sm@m@ 07 o D&NIIBB8E At issals@s

mufnt ?Bg%b' ‘@fe'@%'?’ AR B ASATRRRRNER VPRGSOl T RS al so cal 1 ed a

cul t ur eompdundy oihencyalipostii®acesrdingy o thganverions SuBRGnL RIS &k BERT Y
i norgani c salts until the novel cyclipostins accunulate in the culture

medi unPrRAMSRAR &SBARYRY KRR PRE SakY RRYSIGH swpans; m expenpleliradiationdi um and
OPLi ONglidty a8 G FHrBfioldich X-Rysl BIEKEMIR nfifibbdfs WichugRent s. 13 The

fermentation 1s preferably out er aer'obic cond i ons;
pr oceedsethmstulfonawﬁl\/l&hlz hymjroa(y{%nrmm@twbeniamrmenel(&'l%ﬁoBﬁﬁnéﬂﬁj/l-at a pH

be{g\ee& nltro-ﬂ-nnrosoguamdme (MNNG).

The invention thus relates to a process for the preparation of the compound of the
formula I or a physiologically tolerable salt thereof, characterized in that it comprises
fermenting the microorganism Streptomyces species HAG 004107, DSM 13381, or

20 one of its variants or mutants under suitable conditions in a culture medium until one
or more compounds of the formula | accumulate in the culture medium and then
isolating them from the culture medium and optionally converting them into chemical
equivalents and physiologically tolerable salts.

25 Preferably, the strain Streptomyces species HAG 004107, DSM 13381, its mutants
and/or variants is fermented in a nutrient solution (also called a culture medium) with
a carbon and nitrogen source and the customary inorganic salts until the novel
cyclipostins accumulate in the culture medium, then these cyclopostins are isolated
from the culture medium and optionally separated into the individual active

30 components.



8. 5 The process according to the invention can be enpl oyed for
fermentation on the |aboratory scale (mlliliter toliter range) and for
‘the industrial scale (cubic nmeter scale). Al percentages relate, if not
stated otherwise, to the weight. Mxi1® ratios in the case of |iquids
relate to the volune, if no other details are given. 10 Suitable preferred
carbon_sources for aerobic fernentation are assimlable carbohydrates and
-sugar Bne gioentaten it prefelabhosariet aut esder saootis eonditibnspinprdagleds and

car bohydr.at e-.cont .ai ni nat ural, products, such as oat flakes, soybean fl our
and n’i??'ggﬁflyﬂ%lﬁa%gép%@mﬁet9‘%6’@@-”0@1?@5|$i5n8Q’ﬂﬂ?‘ﬁ@@%b%ﬁﬂ‘@ﬁ“ A8 aci ds,
peptidgs and proteins, and their degradation products, such as peptones or
tryptones, furthernore 15 neat extracts, yeast extracts, ground seeds, for

exanpl e of corn, wheat, beans, soya beans or the cotton plant,

di ?)til ation resi due(ﬂa of ﬂlaé:ohol ,groduction, meat neals or yeast extracts,
buP al 53 BRRASTSAACOLIIPG 1 e Kverkiprsan heempieyedstar fermentation pRdheut ri ent
sol ut i|gBokAd (milRREr tof I ' : , | fates or
phosphap e oN ISR 1o ey RN 2Pp TR kBB R SpaRICER ke e

cobal tscale). Al pesngatagee ref@he if notrataicahotherwise, tytHd wekght. Mixifg fatesfior mul a

Il to A acgqr di the inventiaq proceed particularly well in a
cul t urtﬁgﬁé&ﬁﬁqwﬁ’e@ﬁﬁaﬁ% VQE‘HF%%P%P@'I‘V ‘%?@”Q gre gyeNpreferably 0.3 to
3% of oat flakes and trace elements. The details in percent are 25 in each

case based on the weight of the entire culture nedium The preferred
f dPmatPWitnlie preferegatarbos soneceastfor herdhic fernzentation toe XysiAiladie be

Dot oAb hYYraf Y 5635 AEPnSE: sith A8 thicibes bietate. lipkets Riba0nol o 55
pr ef eraid yabohytitéBonedinmgimatudl phediti&edlc I ofh @é(édéi?gn?/ge&‘ houPakg er ably

0.1to 1.0 g/l, of sodiumchloride. In the culture ne
St r ept™HAl) €x¥3pk Hassibiaaitomenoontaving 888iENts ereraminomoids) peptifles and

cycli [0S el : C osition of the culture nediym the 14
quant P‘%}gH'@% aaﬁﬁ%t'r}d% 8@%‘%’?Brr%ocr?je@%fs%cheasc@%mpﬁSgtqrﬁ@’p r&’ﬂ'&rm?’? he
i nBentmeat exdtracty,ayeast Matracteegrourd ssedi sl dlampl oresis, WhehthBeaREI @

Coerossiotyia nea{[n% cg:rotﬂterc(gtto%hpel\ant, distillation residues of alcohol production, meat
meals or yeast extracts, but also ammonium salts and nitrates. Inorganic salts which
the nutrient solution can contain are, for example, chlorides, carbonates, sulfates or
phosphates of the alkali metals or alkaline earth metals, iron, zinc, cobalt and

20 manganese.

The formation of the cyclipostins of the formula Il to XV A according to the invention
proceed particularly well in a culture medium which contains approximately 0.1 to
5%, preferably 0.3 to 3% of oat flakes and trace elements. The details in percent are

25 in each case based on the weight of the entire culture medium.

The preferred formation of the cyclipostins of the formula VIl to XV A can be

particularly readily carried out in nutrient solutions which contain approximately 0.1

to 5%, preferably 0.3 to 2%, of glycerol and 0.2 to 5%, preferably 0.5 to 3%, of soya
30 bean meal and 0.05 to 1.0 g/l, preferably 0.1 to 1.0 g/l, of sodium chloride.

In the culture medium, Streptomyces species HAG 004107, DSM 13381, forms a

mixture of cyclipostins. Depending on the composition of the culture medium, the



synt hesi s of individual cyclipostins such that one or alternatively nore of
the cyclipostins is not prepared at all or is prepared in an anount bel ow
the detection 5 [imt of the microorganism The culture preferably contains
a detectable cyclipostin. The cyclipogdins A or Por P 2 are preferably
formed. 10 In addition to the cyclipostins Ato T2 (conpounds of the
formula Il to XV A), further related conpounds are fornmed in the culture
‘medi unmqoanBatiee vomurd ©f opecrasoreHAGhE By tNTostinSMctarfing toktie ivehfibgtahr om
the co our'ws shovv[.}.in t he fornul ae Ié to XV A by nodified radicals R and
R2. | n'EHaMUPCKF it £OSEDIg Pha‘aNsiHag cediacompastiarete eante thewe a
trunca isf &t i i | | | ati on)
E@athekisk afihdieiduar %?@ggﬁ@gué’rﬂhﬁ%ﬂe% éji%tn'&éelﬂeeb{r’ gﬁ?éf & Ry

products of these secondar mponents are al so e1n cultures of
St r ept 6Y§R@StRRG DO4reparatsm dlBasis. prépareciintaur amguaf béloey hiecdatetgsni sm i s

cargie rohically. i.e., for exanple, subnmerse with shaking or
sti riﬁ@ﬂﬁtgﬁgﬁgr%r%%%?‘or fermenters, if appropriate with 20

i ntroduction of air or oxygen. It can be carried out in a tenperature range
from aprP]r oxi mately 18 to 35C, preferably at approximately 25 to 32C, in
part i chharcuiureprefe@bhocontains Hetestajde sholipastibe The oyelipostinaoBP or P

prefer nd 7.8. The mcroorganismis cultured under these
condit??ﬁg,&%@gé&g%&for a period of 24 to 300 hours, preferably 30 to

90 hours. 25 Advantageously, culturing is carried out in a nunber of
' recultures is/are prepared in a liquid

1 i.e. f 1 ] )
el ur I AAHHiOR O 17 SYFIPESITGA 1P Td(ROMRRYNGS e the flemaadblo XV du burthes

medi u ' : 118 i 10, The
B el e o e pr el KRBl Rk b Y 8| Bl st 0 = 30
nut r i elAG 6D410BrDaNUI1338 hwihrigh differdrayn tive Eompappdexhawineh tha forigula@0
hours, , pr bl 48 to 96 hgurs. Th celium can be obtajned, for
exanpl Ié?o E{)ﬁéﬁyo%ﬁﬂg'ef’rré‘d@#% nap_g Rgf’b%ﬁr apeLBls. wiElastigsthaveo days,
pr ef er pébry détdcted Whittaved tdintatdFoOfurheARF£hcnutiabiRAl RTEdkimiohor exanpl e
mal t/yeast/a?a_r or oat flakes/agar. 15
15 " (hydroxylation) products of these secondary components are also detectable in

cultures of Streptomyces HAG 004107, DSM 13381.

The culturing of the microorganism is carried out aerobica]ly, i.e., for example,
submerse with shaking or stirring in shake flasks or fermenters, if appropriate with

20  introduction of air or oxygen. It can be carried out in a temperature range from
approximately 18 to 35°C, preferably at approximately 25 to 32°C, in particular at 26
to 30°C. The pH range should be between 6 and 8, preferably between 6.5 and 7.8.
The microorganism is cultured under these conditions, in general, for a period of 24
to 300 hours, pfeferably 30 to 90 hours.

25
Advantageously, culturing is carried out in a number of stages, i.e. first one or more
precultures is/are prepared in a liquid culture medium, which is then inoculated into
the actual production medium, the main culture, for example in the volume ratio
1:10. The preculture is obtained, for example, by inoculating a mycelium into a

30  nutrient solution and allowing it to grow for approximately 36 to 120 hours, preferably
48 to 96 hours. The mycelium can be obtained, for example, by allowing the strain to
grow for approximately 3 to 40 days, preferably 4 to 10 days, on a solid or liquid
nutrient medium, for example malt/yeast/agar or oat flakes/agar.



The course of fernentation can be nonitored by neans of the pH of the
cultures or of the nyceliumvolune, and by chromatographi c net hods, such
‘as thin-layer chromatography or high-pressure |iquid chronatography or
testing the biological 5 activity. Thescyclipostins according to the

I nvention are present in the nyceliumand to a smaller part also in the
culture filtrate. The isolation process described below serves for the
-purification of the cyclipostins according to the invention, preferably for

t he pu flcatlon c stlns A 10 The isol ation and/or
purifi IEQ iCOHT Of i’ﬁ“l‘%b E plollio 88?’&} meaps ot ithe ekt oidhe aubHTes ol
cul turgf msvaémﬁn%mm@damby@ﬁ?&ﬁatdw?bmcw?%dge @ﬁiasttﬁﬁb @ﬁ;ﬂ nto

account the chem cal hysi cal and biTol ogi cal prop Ies o nat ur al
subst aely@snatpgranityeor hig toregsLoe Irqbed clyromqiogtaphyomrteenmg e bioidgicdlhe
tion sta t hin-1ayer

| h
gﬁr%ﬁ%%%@&&pﬁg}e 96 g%ééggrﬂcg%% r?:‘?31"@’&” '08ia§ pI%%th'ﬂW%HB"’@ VoY anrfd/ et hyl
acet at ® @isntdlle? HaHoAIsd rFetHéa&mur@fmFé%ée%é%&anM‘ P&%ss ibb&'e efSiv" atio

98:1) as eluent or HPLC can be used. The detecti n Int case O
t hi n- I%@/@Bséﬁfﬁtﬁamlﬂdmﬁihncﬁfi@ay@ltnwhnsancbmlm@m trmjmentuorﬁ,qrreﬁxamylfer by

nmeans Qf ch a dat ophosphoric acid or 12 vapor, the
am)untfP1 fp@%‘(;% 'Oh 8@%%&0' QB% rently being conpared with a

calibration solution. 20 For the i solation of the cyclipostins according to
the invention, the nyceliumis first separated off fromthe culture nmedium
addor df Rg 'quafﬂ% aed&rmﬂgatmrb@b%@eycan@stlnm@cqgrdingot@smensvm@mmm

extrac I 0, ol,vent is optionally
i sci ore S (fErh8uhPts ca?Bad oUF nESrBeRietRinin BRUNARS 19N ko EephBoet  ns
25 ac cmueobrmgntoal tpysicay and blogitAyropestiedddi e didrl @0eSEIncat ecor thevacuo
and further  purified as described below. The culture filtrate is

opt i on®SHPI O HB¢ FYEIRASIIA COREeRBAlAIY theccwiure I'iféedw&'b@f igrthe éndividoal and
o B fago S R & AR REaOEEH, o AR SHLNERLaR) SinTate”
oftB i smethylema chiorideratbyit acat ate ormhrca@ttmna/mbtdaﬁslohm@rebr(elg Wtnd the
origi “&&aMﬂéH&E raq}co Qg\qs gg/erlrl}aétn or?—llPLC can be used. The detection in the case of
thin-layer chromatographic separation can be carried out, for example, by means of
color reagents such as molybdatophosphoric acid or I, vapor, the amount of the
substance formed expediently being compared with a calibration solution.
20
For the isolation of the cyclipostins according to the invention, the mycelium is first
separated off from the culture medium according to the customary processes and
the cyclipostins are then extracted from the cell mass using an organic solvent which
is optionally miscible with water. The organic solvent phase contains the cyclipostins
25 according to the invention; they are optionally concentrated in vacuo and further

purified as described below.

The culture filtrate is optionally combined with the concentrate of the mycelium

extract and extracted with a suitable water-immiscible organic solvent, for example
30  with n-butanol or ethyl acetate. The organic phase subsequently separated off is

optionally concentrated in vacuo and dissolved in 1/30 of the original volume of

water/methanol.



16 The further purification of one or nore of the cyclipostins according
to the invention 1is carried out by chromatography on suitable materials,
preferably, for exanple, on nolecular sieves, on nornal-phase supports,
such as silica gel, alum na, on ion WXchangers or on adsorber resins or on
reverse phases (reversed phase, RP). The 5 cyclipostins are separated with
the aid of these chromatographic processes. The chronatography of the

-cycl i pbRe furtherpwrificatien obonesimereopigheiaychpostiostaccording tathe imvshtises of

; . f ) o
Cinder o SaedbUEBy Enisthutddiiy, Oh ShHARE Meie2Ols Bisie it BERambR drer abil y
met hanwlojequiarpsiends, amctheroedl phiaseisuppotts, gucrcgggmeérg@i,iaqu%ﬁ{a, Joﬁ igﬁ 100% of

y a u

solvent, preferably 60 to 90% of solvent, or alternative ffered
aqueo X EBNGLIHAL ONFISATLG desing @ BInrepese phasesi (fewsedphase, ARE The fers to

be sus |ngi : The, separ.ati on of the

cyc5I i S%SC? ﬁséﬁ%ﬁat he ibagétlég\g?ﬁt eglg'r"a@%? F i‘l“ﬁborB%logfﬁ? Cpgo?éﬁﬁ?eﬂh%ut with

the aichromategrapbgof phe syclipostngideariptout uginCoraBRlcesNerns d}/?ts(ggz

(adsorber resin from M tsubishi, Japan) or Amberlite XAD(r) (T S), on
f ur t hePXUHES P ARMEOUS ANART08NE SAly#tNsas on RP-8 or RP- 18 phases. Moreover,

the separation can be carried out with the aid of normal -phase

chronat ography, for exanple on 20 silica gel, alumna and the like. The
chr orrd‘tﬂbfgﬁr&ﬁh)} agluepHe oc peganio solutions sare andieesiood s uséagng il fviteel or

aghdi fied. | utions, or, mxtures of aqueous solutions with al cohols
oﬁbot h'lé]r%g'b\;\%? gﬁ%\sé@faﬁfse PEFIGERRIX %%H@Bﬂlb QTOPPg@?éP@é\?Pﬁofg’éil|Qﬁéﬂta used is
pr ef eravicgnpratipaoeh 0a0d 0085 oRSEIVERI, ipréfefablBabite v, OF sBbfi fd,ed aqueous
solutions are understood as neaning, for exanple, water, phosphate buffer,

ammoniAieraRlvelx all befferest aquaausesolutions whinbearermiscibte vithbrodhitaoentd) and
vai | B0 RIBHLUE dre b S SR TP eV e ar - preterably in a
concentration of 0.01 to 3% in particular 0.1 % 17
15 The separation of the cyclipostins on the basis of their differing polarity is carried out
with the aid of reversed phase chromatography, for example on an MCI® (adsorber
resin from Mitsubishi, Japan) or Amberlite XAD® (TOSOHAAS), on further
hydrophobic materials, such as on RP-8 or RP-18 phases. Moreover, the separation
can be carried out with the aid of normal-phase chromatography, for example on
20 silica gel, alumina and the like.

The chromatography of the cyclipostins is carried out using buffered or acidified

aqueous solutions or mixtures of aqueous solutions with alcohols or other, water-

miscible organic solvents. The organic solvent used is preferably propanol and
25  acetonitrile.

Buffered or acidified aqueous solutions are understood as meaning, for example,

water, phosphate buffer, ammonium acetate, citrate buffer in a concentration of

1 mMto 0.5 M, and formic acid, acetic acid, trifluoroacetic acid or all commercially
30 available acids known to the person skilled in the art, preferably in a concentration of

0.01 to 3%, in particular 0.1%.



Chr omat ography is carried out using a gradient which begins with 100%
aqueous buffer and ends with 100% sol vent; preferably a |inear gradi ent of
50 to 100% 2- propanol or acetonitrile is run. 5 Alternatively, gel

chr omat ogr aphy or chromat ography on hy@rophobi ¢ phases can also be carried
out. Gel chromatography is carried out on polyacrylam de or m xed pol yner
gels, such as Biogel-P 2(r) (Biorad), Fractogel TSK HW 400 (Merck, GCernmany
-or Tos&hraaatowsa)y i9 oauiechpulSEima daxadient Rinichrbegias Willp3e0%, adiwedisn) . The

sequence .of e oV Loned chronmat ggr aphi es i s, .reversi bl urt her,
very e%’f’ggf F‘bg i‘?’ﬁgﬁpbéﬁ@%’%&%‘%&%h lﬂ'éﬁqrr%aﬂd'?”&?{/gég? ﬁpgg{zbn. The
15 cychi@maidlvs aeeysiigile iszes. f rom sol utions in organic solvents and from
m xtures of water wth organic solvents. The crystallization is carried

out in a manner known per se, for exanple by concentrating or cooling

v PR S SRty or R bR AR ObR st rons i n

t he pHalsonge chateseent.4 and 8, in particular 5 and 7, and can thus be
i ncorporated into customary pharmaceutical preparations. The invention
further conprises obvious chem cal equivalents of the conpounds of the

f or mul i a: sl 1 (LS L..e. have the sane

ot vi B R G ceREEn il SR e ctylAr e Tk Bt Eots. widms

i nvent BiogelRI2® (Bibrhd) oRdictogel TSK MV e1® YkrK, ©eradnyasierbdoaheg eUSAYT
exanpl e, esters an ﬁéhers,_and oxi dati on, reduction and hydrogenati on

pr Beluc O OBt QWR?&E%%)lﬂﬁﬂ?%%ﬁxpﬁﬁﬁﬂa{%wﬁﬁénlinvention. 30 Esters, and ether
derivatives, oxidation hydrogenation and reduction products can be
prepared according to processes described in the literature, e.g. in

" Advandbe sequgack of Syaabesementiohe&dhtornatographies dhreviosibleN | ey & Sons.
1992. 18 The present invention includes all stereoisoneric forns of the
conmpounds of the fornmula | to XV A Asymmetric centers contained in the

conpoundgripler [\ iePleBI @ plirifit&iokVstBpaBP citiiposHHS REAYSRNII4ti8h. PRE anot her
have the S configuration or the R
15  cyclipostins crystallized from solutions in organic solvents and from mixtures of water
with organic solvents. The crystallization is carried out in a manner known per se, for

example by concentrating or cooling saturated cyclipostin solutions.

The cyclipostins according to the invention are stable in the solid or liquid state and
20 in solutions in the pH range between 4 and 8, in particular 5 and 7, and can thus be

incorporated into customary pharmaceutical preparations.

The invention further comprises obvious chemical equivalents of the compounds of
the formula | which have a slight chemical difference, i.e. have the same activity or
25 can be converted into the compound according to the invention under mild
conditions. The equivalents mentioned include, for example, esters and ethers, and
oxidation, reduction and hydrogenation products of the compounds according to the

invention.

30 Esters, and ether derivatives, oxidation hydrogenation and reduction products can
be prepared according to processes described in the literature, e.g. in “Advanced
Organic Synthesis, 4" Edition, J. March, John Wiley & Sons., 1992,



configuration. The invention includes all possible enantionmers and

di astereoners, as 5 well as m xtures of two or nore stereoisoneric forns,
for exanple mxtures of enantiomers and/or diastereonmer, in all ratios.
The invention thus relates to enanti¢gers in enantionerically pure form
both as rotatory and as dextrorotatory antipodes, R and S configurations,
in the formof racemates and in the formof mxtures of the two

‘enant i oheryesentdnventian ipsludes alhsierguisemesc idrms of/ theamsnpaodsrofshe 10 t he

i nvent j I o] h s faorm.and t trans fromapd m xtures of
t hese *chg}ljrjrglﬁigll )IQ é\%rﬁﬁ@rl&ggﬁe&%[@a&eq WBF'P GRS cﬁﬁﬁ?ﬁﬂ%‘l"@di cal
proper td BY, Alcan aldnpepesiseracstirshen8nother hhge tHY SHdnfiguAitRnSetthalge for use
as pharmaceuticals in human and/or veterinary 15 nedicine. They inhibit

| i paseSORKGHALOR Phe venties indydesBll eossible erantiomerseand dtsteseamers, as

et Aol P PRareS A e o B rods el 1ot 0te Ryt PRt on nave

a sur pnasiioersiindyor diasterebiret, nalf kRioBOTHe NeetiBAithuy folhideage, HSL, an
allosteric_ -enzyne in adi p?m%ﬁtes, which is inhibited by insulin and is
r espon8NBNECMEFS NrRNaFBiopiasiaay Ry refornytboth gsiratatery|and asdextiorotaiory t he

transf §ﬁw9(‘3dés‘?tR SRAS ESMRI oMY Gn Qﬁ?fqrﬁ‘{(@f’%g?%ﬁ@%‘fmb A H’r%n%p f this

enzyne thus corresponds to an insulin- t he tonpounds

accor dimigiutes ohthei twoeaTiandiomenkiic lallfratied. [y the passengeaf digirans somerfigree
fatty acids ip th | go ng in. blood sugar. They can, thus be enpl oyed in
ayish o6 Bitehflen fiattedial 9 e Fisttofmart Befiins 60m ancuepditas el Bpasot es
mel i tfsymd iR alldatibe di abetic syndrome and in direct damage to the
pancreas. The invention thus relates to pharmaceutical preparations which
contain one or nore of the cyclipostins according to the invention and/or

chem cgl, &4 . ' . \ ' e.excipients or
carri egnmat eruingFPﬁie?rpvrate@%@g{jhang%%ga@%elﬁ%ﬁ%’%éQ\ﬁn%%lﬂ@ naﬁfg”@'ﬁ& oyed
i n hunntheaineentidn piessuitabte fogiussl 4y phawhacahicelstartiinean aRtiRTiveltsrireiyl/ or

to a process for the

oD g oy A BReb B S B aTe SR e o, 1

char ackRRaBEI diSordedd whichliifave their cause in the disturbance of the lipid
metabolism. The compounds of the formula | according to the invention have a
surprising inhibitory action on the hormone-sensitive lipase, HSL, an allosteric
enzyme in adipocytes, which is inhibited by insulin and is responsible for the

20 breakdown of fats in fat cells and thus for the transfer of fat constituents into the

blood stream. Inhibition of this enzyme thus corresponds to an insulin-like action of
the compounds according to the invention, which finally leads to a decrease in free
fatty acids in the blood and in blood sugar. They can thus be employed in
dysfunctions of the metabolism such as in noninsulin-dependent diabetes mellitus, in

25 the diabetic syndrome and in direct damage to the pancreas.

The invention thus relates to pharmaceutical preparations which contain one or

more of the cyclipostins according to the invention and/or chemical equivalents

thereof. Use as a mixture with suitable excipients or carrier material is preferred.
30  Carrier materials which can be employed in humans are all pharmacologically

tolerable carrier materials and/or excipients.

The invention furthermore relates to a process for the preparation of a

pharmaceutical according to the invention, which is characterized in that it



conprises bringing at | east one of the conpounds according to the invention
into a suitable adm nistration formusing a pharnaceutically suitable and
physi ol ogically tolerable carrier and, if appropriate, further suitable
active conpounds, additives or excipignts. 5 The pharnaceutical s according
to the invention are in general admnistered orally, locally or
parenterally, but rectal admnistration is in principle also possible.

Sui t ablemsriddsibingihg @uleiasmbaérmﬁétcbﬁﬁjowd@%c%wuﬂ@ tBQﬁ@‘ﬁw%)f nf Of
exanmpl e, granul es, powders, tablets, coated tablets m cro capsul es,

suppom“f"éi’r‘?l §§'ta'%|?rﬁ$’§'n'séfrﬁ§'p§|f@ﬁg using é@ﬁ]@é@@ceuhcalbjeswmﬂeandr ops or
| d
ol cas T YRIASGEENP RTeraBIAERHD o8 FlarBRinridtas PR sERRkR AR i 11 ves

and/ or mpqnjrmmadsluwbsaﬂ edcipieitegr ant s, coating agents, svvel ling agents,
gligants or lubricants, flavorings, sweeteners or solubilizers are
customarily used. Frequently used vehicles or excipients which may be
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pol yeth ol s and sol vents, such as sterile water, al cohols,
gl ycer0°1y §ﬁ’d "ﬁH@WﬁW@%“E@W%a@m ormsrepiar@xa@mplreg@neiesni t s can be
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extend it over a longer perio |ng 0
coh@ourﬁi@llspﬁnﬁlans,l agrosodisy dTOps eumaibdatﬂemllmmsan ampeie form! Aed | i ke. 25
Pr ef erabl %?faﬁ har macer re arations are prepared and adni ni st ered
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and/ or chem cal derivatives thereof. e cas nits such
as t abissedling-ageis eglidands oupboicants; flasoringd)issvedisresany digubifizére are

Rt e BB PR BE Bierll i BHRENeiE Rp PR A Bkhs Berdanedy 200
ng15 butar@rief exaiple, apageediomt cdrpoPatk, titank@®® dTBxidBElact#Ede, mannitol and
other sugars, taic, lactoprotein, gelatin, starch, vitamins, cellulose and its derivatives,
animal or vegetable oils, polyethylene glycols and solvents, such as sterile water,
alcohols, glycerol and polyhydric alcohols.

20  If appropriate, the dose units can be microencapsulated for oral administration in
order to delay release or to extend it over a longer period, such as by coating or

embedding the active compound in particle form in suitable polymers, waxes or the
like.

25  Preferably, the pharmaceutical preparations are prepared and administered in dose
units, each unit containing as active constituent a specific dose of one or more
compounds of the cyclipostins according to the invention and/or chemical derivatives
thereof. In the case of solid dose units such as tablets, capsules and suppositories,
this dose can be up to approximately 200 mg, but p'referably approximately 0.1 to_

30 100 mg, and in the case of injection solutions in ampule form up to approximately
200 mg, but preferably approximately 0.1 to 100 mg, per day.



20 The daily dose to be adm nistered is dependent on the bodywei ght, age,
sex and condition of the mammal. Under certain circunstances, however,
higher or Iower daily doses may al so be appropriate. The adm nistration of
the daily dose can be <carried out eigher by single adm nistration in the
formof an individual dose unit or 5 else in a nunber of smaller dose units
or by repeated adm nistration of subdivided doses at specific intervals.
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on the following enzyme test system:



The | ower |ayer resulting fromthis is centrifuged again (Sorvall Sw4
tubes, 20000 rpm 45 mn, 4C). The lower layer is renoved and treated with
1 g of heparin- sepharose (Pharnacia-Biotech, CL-6B, washed 5 x with 25 nM
Tris/HC, pH 7.4, 150 nmM NaCl). Aftetincubation for 60 mn at 4C (shake
at intervals of 15 mn), the 20 batch is centrifuged (Sorvall SM4 tubes,
3000 rEm 10 mn, 4C). The supernatant is brought to pH 5.2 by addition of
‘acet | cEREY@eaHEPAMIOPat ed at 4C for 30 nin. The precipitates are collected
by centrifugation (Sorvall SS34, 12 000 rpm 10 min, 4C) and suspended in
2.5mM of 20 MM Tris/HCI, pH 7.0, 1 nM EDTA, 65 mM NaCl, 13% of sucrose, 1
mM DTT, 1 t antipain. The suspension is 25
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Ll'rrlTMower layer resulting from this is centrifuged again (Sorvall SM24 tubes, 20000

rpm, 45 min, 4°C). The lower layer is removed and treated with 1 g of heparin-
sepharose (Pharmacia-Biotech, CL-6B, washed 5 x with 25 mM Tris/HCI, pH 7.4,
150 mM NaCl). After incubation for 60 min at 4°C (shake at intervals of 15 min), the
20  batch is centrifuged (Sorvall SM24 tubes, 3000 rpm, 10 min, 4°C). The supernatant
is brought to pH 5.2 by addition of acetic acid and incubated at 4°C for 30 min. The
precipitates are collected by centrifugation (Sorvall SS34, 12 000 rpm, 10 min, 4°C)
and suspended in 2.5 ml of 20 mM Tris/HCI, pH 7.0, 1 mM EDTA, 65 mM NaCl, 13%
of sucrose, 1 mM DTT, 10 pg/ml of leupeptin/pepstatin/antipain. The suspension is
25 dialyzed overnight at 4°C against 25 mM Tris/HCI, pH 7.4, 50% of glycerol, 1 mM
DTT, 10 pyg/mi of leupeptin, pepstatin, antipain and then applied to a
hydroxyappetite column (0.1 g per 1 ml of suspension, equilibrated with 10 mM
potassium phosphate, pH 7.0, 30% of glycerol, 1 mM DTT). The column is washed
with four volumes of equilibration buffer at a flow rate of 20 to 30 ml/h. The HSL is
30  eluted with a volume of equilibration buffer which contains 0.5 M potassium
phosphate, then dialyzed (see above) and concentrated 5 to 10 times by

ultrafiitration (Amicon Diaflo PM 10 Filter) at 4°C. The partially purified HSL can be
stored at -70°C for 4 to 6 weeks.



1 mM DTT, 0.02% BSA, 20,ug/m of pepstatin, 10,ug/m of |eupeptin) and

I ncubated at 37C for 30 mn. After addition of 3.25 m of

met hanol / chl or of or m heptane (10:9:7) and of 1.05 mM 0.1 MK2CO3, 0.1 M
boric acid (pH 10.5), the batch is niX@d well and 15 finally centrifuged
(800 x g, 20 mn)e After phase separation, one equivalent of the upper
phase (1 m) is renoved and the radioactivity is determned by liquid
scintillation neasurenent. Evaluation: Substances are custonarily tested
in foumdsagependent batches. The inhibition of the 20 enzymatic activity
of the HSL' by a test substance is determ ned by the conparison with a
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at 37°C for 30 min. After addition of 3.25 ml of methanol/chloroform/heptane (10:9:7)
and of 1.05 ml 0.1 M KzCO3, 0.1 M boric acid (pH 10.5), the batch is mixed well and

15 finally centrifuged (800 x g, 20 min). After phase separation, one equivalent of the
upper phase (1 ml) is removed and the radioactivity is determined by liquid
scintillation measurement.
Evaluation:
Substances are customarily tested in four independent batches. The inhibition of the

20  enzymatic activity of the HSL by a test substance is determined by the comparison
with a noninhibited control reaction. The calculation of the ICso value is carried out
by means of an inhibitory curve using at least 10 concentrations of the test
substance. For the analysis of the data, the GRAPHIT software package, Elsevier-
BIOSOFT, is used.

25  In this test, the compound showed the following action:
The cyclipostins A, P, P2 and R inhibit the lipolysis in rat adipocytes with ICsq =
~ 0.2 uM and they inhibit the human hormone-sensitive lipase (HSL) with
trioleylglycerol as substrate: ICSQ =~ 0.07 to 0.5 yM. With NBD (4-chloro-7-

nitrobenzo-2-oxa-1,3-diazole) as a substrate, the HSL from rats is inhibited in

30 concentrations from 4 nM to 10 nM.

The cyclipostins inhibit both the hormone-sensitive lipase (HSL), and the

monoacylglycerol lipase of the rat extract in submicromolar concentrations.



10 100 mM of nutrient solution (malt extract 2.0% yeast extract 0.2%
glucose 1.0% (NH4)2HPO4 0.05% pH 6.0) in a sterile 300 mM Erl enneyer
flask are inoculated with the strain Streptomyces speci es HAG 004107, DSM
13381, and incubated on a rotating shaker at 28C and 180 rpmfor 7 days.
1.5 mM of this culture are then diluted wwth 1.5 m of 99% strength

gl ycerol and stored at -20C. 15 Exanple 2 Preparation of a preculture in
the Erlennmeyer flask of Streptonyces species HAG 004107, DSM 13381, A
sterile , 300 m . Erlenneyer flask containing 100 m of the follow ng nutrient
sol ut i g€ IN¥BNHaY g/ “8}/3169%65%5 imthe Jollowingxasepies f Petaentageag relaje to

cor nst e weiard! Mi i ; 1S 4+ e ith a culture
grown on a%gnylﬁﬁ%?%@%u%r%ﬁtlqugq%%ﬁ,ta tb%&%wrﬁ% @ng%?r)d%@l% th 1
m of &dayeyseenoyivenl ture (see Exanple 1) and incubated at 180 rpm and 28C
on shaker. A 48 to 96-hour-old submerse culture (inoculation anount
about 10% of the sane nutrient solution suffices for the inoculation of 10
25 and BB@ehpgle§ ermenters. Exanple 3 Preparation in Erlenmeyer flasks of a
culture of Streptomyces speci es HAG 004107, DSM 13381. 30 Sterile 300 m
Erl enneyer flasks containing 100 ml of the follow ng nutrient solution: 20
g/l of E?(%h]ﬂléqkes for dogs 2.5 m of trace elenent solution 24 are

i nocul ated™wth a 10% i nocul ati on anmount of the preculture (Exanple 2) and
i ncubaPedpadatibBbfragyeadl 2GkurRbIESH { er two
days forpobt ai ni_r?gg]%,he'cycli osti ni’ﬁfg?ﬁ?cgry&;br?gtéﬁ F;Jt&i%ng@?g)ﬁﬁen eﬁsﬁ he
triee dPBMBhef nHent $@Htlm£maﬁ@xn@m 3\Wi%hgyeasteatiact 612% 5glAcodd 1 00 Cad 2 x

2H20 " (NH,):HPO, 0.05%, pH 6.0} in a sterile 300 ml Erlenmeyer flask are inoculated with
the strain Streptomyces species HAG 004107, DSM 13381, and incubated on a
rotating shaker at 28°C and 180 rpm for 7 days. 1.5 ml of this culture are then
diluted with 1.5 ml of 99% strength glycerol and stored at -20°C.
15

Example 2
Preparation of a preculture in the Erlenmeyer flask of Streptomyces species
HAG 004107, DSM 13381,

A sterile 300 ml Erlenmeyer flask containing 100 ml of the following nutrient solution:
20 15 g/l of glucose, 15 g/l of soybean flour, 5 g/l of cornsteep, 2 g/l of CaCOg and 5 g/i

of NaCl is inoculated with a culture grown on a slant tube (same nutrient solution,

but with 2% agar) or with 1 ml of a glycerol culture (see Example 1) and incubated at

180 rpm and 28°C on a shaker. A 48 to 96-hour-old submerse culture (inoculation

amount about 10%) of the same nutrient solution suffices for the inoculation of 10
25 and 200 | fermenters.

Example 3 -
Preparation in Erlenmeyer flasks of a culture of Streptomyces species HAG 004107,
DSM 13381. | |
30
Sterile 300 mi Erlenmeyer flasks containing 100 m! of the following nutrient solution:
20 g/l of oat flakes for dogs

2.5 ml of trace element solution



1 g/l of Fe(lll) citrate; 0.2 g/l of MnSQ4 x H20; 0.1 g/l of zZnCl 2; 0.025
g/l of CuSm»4 x 5H20, 10 0.02 g/l of Na tetraborate 0.004 g/1 of CoCl 2 x

6H20 0.01 g/l of Na nolybdate. Exanple 4 15 Preparation of the
cyclipostins of the fornulae Il to | X24A 200 | fernmenter is operated with
90 liters of nutrient solution under the following conditions: Nutrient
medium 2Q g/l of oat flakes in water; 20 2.5 m/I| of trace elenent. pH

7.8 (béF8rPINILM Withei 1855 intwslation amounsof el preciisureq@xaft Q? apgd for 30
M nut egn@h | % of the vaolunme is inoculated with
i nocul Z’i‘. on tﬁg%ﬁ?gﬁ[}g‘l}%@?ggﬁl{g@caﬁﬁglhﬂ ﬁbe%Hﬁ? gan be usegcaiter twioedays
sol ut i dor oiRaglihg tie stn2 bPfbrdBodul&tin | ¥n&ifdcat &, 2 g/l of
MSO4 X E{%O; o.%] ?ﬁwgfa ZnCl 2; 0. 025 gl ‘%ﬁﬁ%&*&géﬁ@%@e&e g/l of Na
t et r abGPHUON NS hegelioying eampesition:x 6H20 0.01 g/1 of Na rol ybdat e.
Progess &A B?Caééréélﬁré 25 Incubation tenperature: 28C Stirrer speed: 90
rpm Aeration: 6 of air per hour,

1 g/l of Fe(lll) citrate;

0.2 g/l of MnSO4 x H»0;

0.1 g/l of ZnCly;

0.025 g/l of CuSO, x 5H,0,
10 0.02 g/l of Na tetraborate

0.004 g/l of CoCl, x 6H,0

0.01 g/l of Na molybdate.

Example 4
15 Preparation of the cyclipostins of the formulae Il to 1X.

A 200 | fermenter is operated with 90 liters of nutrient solution under the following
conditions:
Nutrient medium: 20 g/l of oat flakes in water:
20 _ 2.5 ml/i of trace element.
pH 7.8 (before sterilization)
The nutrient solution is heat-sterilized for 30 minutes and, after cooling, 5% of the
volume is inoculated with inoculation material obtained according to Example 3.
Trace element solution: 3 g/l of CaCl, x 2H,0
25 1 g/l of Fe(lll) citrate;
0.2 g/l of MnSQO4 x H,0;
0.1 g/l of ZnCly;
0.025 g/l of CuSO,4 x 5H,0,
0.02 g/l of Na tetraborate
30 0.004 g/l of CoCl, x 6H,0
0.01 g/l of Na molybdate.

Process time: 72 hours



5 The fermentation is carried out without addition of antifoam The
production maxinmumis achieved after about 40 to 76 hours. Exanple 5
Preparation of the cyclipostins Xto XV A 10 A 200 | fernmenter is
operat ed under the foll ow ng conditio?§ with afilling of 100 I: Nutrient
medium 5 g/l of glucose; 20 g/l of glycerol; 20 g/l of soybean flour; 15
5 g/l of yeast extract; 3 g/l of Nad; 2.5 m/I of trace el enent sol ution
pH 7. O1{de@i@ibA tefpleraturat | @BIC Process time: 72 hours, 20 Incubation
tenperature: 27C,  Stirrer speed: 65 rpm Aeration: 6 n8 of air per hour.
The febhEer apeed i s carri e80d0M wi t hout addition of agents for suppressing
f oam tion. The pr fy o] imumis achieved after about 48

hour s. %%étgd’nr{prfe 6 Isolati oﬁqﬁf Bt %’gp?{%ﬂ" ostin mxture fromthe culture
solution of Streptonyces species HAG 004107, DSM 13381. 30 After

cogl etion of the fernmentation of Streptonyces species HAG 004107, DSM
13381, Thedermeetadiopyis garrias @uwmcwtfad@ﬁﬂqm@f aetifeam. erhe piedaictien accor di ng
to EXx . . £ i ! of about 2% filter aid (e.g.
Celite(r "ﬁgndlstaéfg“%\/e%c? Sggpaarré{jst}s}to(a%g#% ?jggfss‘) is extracted with 40 liters of
met hanol . The active conpound- containing, nmethanolic solution is freed

fromthe nyceliumby filtration and
Example 5

Preparation of the cyclipostins X to XV A.

10
A 200 | fermenter is operated under the following conditions with a filling of 100 I:
Nutrient medium: 5 g/l of glucose;
20 g/l of glycerol;
20 g/l of soybean flour;
15 5 g/l of yeast extract;

3 g/l of NaCl;
2.5 ml/l of trace element solution
pH 7.0 (before sterilization)
Process time: 72 hours,
20 Incubation temperature: 27°C,
Stirrer speed: 65 rpm,

Aeration: | 6 m3 of air per hour.

The fermentation is carried out without addition of agents for suppressing foam

25 formation. The production maximum is achieved after about 48 hours.

Example 6
Isolation of the cyclipostin mixture from the culture solution of Streptomyces species
HAG 004107, DSM 13381. | |
30
After completion of the fermentation of Streptomyces species HAG 004107,
DSM 13381, 100 liters of culture broth from the fermenter, obtained according to

Example 4, are filtered with addition of about 2% filter aid (e.g. Celite®) and the cell



concentrated in vacuo. The concentrate is applied to a prepared, 7 liter
(r)Ma GEL, CHP20P colum. Elution is carried out using a gradient of
water to propan-2-ol. The 5 colum flow (20 liters per hour) is collected
in fractions (10 liters each) and the26fractions containing cyclipostins
(19 to 21) are in each case concentrated in vacuo. The fractions are
I nvesti gat ﬁj lB neans of HPLC (see Exanple 7). Fraction 19 conprises the
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wWth t 'ngo{ivent. Detection is carried out by neasuring the ultraviol et
DH
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12,6 T e e £ B onr g e 2 E i o FE R8T it e,
oycl i peRTeFs thergofr fiaction &4 the dyhibiterstyickip st N7P3P, LRSS arfdyTlan@ostin Q
1803 MhHaY 0 Cyclipostin R 16.7 mnutes, Cyclipostin R2 16.4 m nutes,
Cyclipostin ¥ 8.5 mnutes, Cyclipostin T 19.1 mnutes and

Example 7
HPLC analysis of the cyclipostins.

15 The high-pressure liquid chromatographic (HPLC) analysis of the cyclipostins is
carried out in an HP 1100° unit with YMC Pack Pro C18° columns [AS-303, 250 x
4.6 mm, S-5 yum, 120 A°). The flow is 1ml/minute, the column temperature 40°C. A
gradient of 0.05% trifluoroacetic acid to acetonitrile is used. 100% acetonitrile is
achieved as eluent after 11 minutes and the column is then constantly (isocratically)

20  eluted further with this solvent. Detection is carried out by measuring the ultraviolet

absorption at 210 nm. Using this procedure, the cyclipostins have the following
retention times:

Cyclipostin A : 12.7 minutes,
Cyclipostin A 2 12.6 minutes,
25 Cyclipostin F 13.2 minutes,
Cyclipostin N 15.9 minutes,
Cyclipostin P 17.7 minutes,
Cyclipostin P 2 17.3 minutes,
Cyclipostin Q 18.3 minutes,
30 Cyclipostin R 16.7 minutes,
Cyclipostin R2 16.4 minutes,
Cyclipostin S 18.5 minutes,

Cyclipostin T 19.1 minutes and




27 Cyclipostin T2 18.7 m nutes. Exanple 8 Preparation of pure cyclipostin
A and A 2. 5 Fraction 19, obtained according to Exanple 6, is concentrated
in vacuo and 1 g of the concentrate, dissolved in water/nethanol (1:1), is
applied to a Nucl eoprep 100-5 C18 AB@7) columm (21 x 250m). Elution is
carried out using a gradient of 50% acetonitrile in 0.01 %t¢trifluoroacetic
acid to 100% acetonitrile. The flowis 10 50 m/ mnute. The colum flow is
checked byCGyebpesitsT2enent of the |ight ab8drminwesat 210 nm and by
testing the lipase-inhibiting properties. Fractions of 60 m each are
taken. Cyclipostin Ais found infractions 34 and 35, and cyclipostin A 2
in fragxbmpqezgl to 44. These fractions are in each case conbi ned,
concentrated in vacuo and separated successively on an SP 250/ 10 Nucl eosi |

100- 5 E1epa@tien afPpuse cyEHPOStINA @nddh @nt chosen was 50%to 66% acetonitrile
|n§ 01 %trifluoroacetic acid and the pH of the solutions was adjusted to
4.0 wth a drop of amoni umhydroxi de solution. The fractions which

cont ai FeaCHBIr €9 CoRMeTtscomipg tbmmﬁﬁlec@sgcéﬁceaﬁm@d%@aw@ &8 ﬁg{g?d They
afforded 5.4 of pure cyclipostin as a waxy substance an

cycl i péQ cangentrats, Q'ﬁS@ﬁVBd 'Qm%ﬁdmﬂt'@a@'%dﬁa@t@nllzdttomNotleopmp peGS5 n A
Appear ahc subst nce soluble in.o en cont ai ni ng
25 or g? ngoeoE'Seé? 521%%%rhﬁ1§) Ellq\qa@q%/pfa%q BHEUSIAG\R97&d! )§ 7 ol eum
et her. abMdMR¥KIdTIA0. 0228tk dadBichai@to 1Ob‘7RaPQBH rilel ThE fﬁ) isl671 cm1. By
hi gh-resol uti on FAB nmass spectronetry using robenz Icohol /Li O
matQ@ i x 50 mlminel dhe @glumm élowl larchﬁekgﬁbyltbefrmmrcllre#ﬁeht Za?fﬂe Agit, correspond
to the i rical %(f) for fqr cycl i post.i nbn A-Li of C23H410O7PLi. From
this, gﬁggrrp&opl 6@1 %rlnnem (tﬁs ing the lipase-inhibiting properties. Fractions of
60 mi each are taken. Cyclipostin A is found in fractions 34 and 35, and cyclipostin A
2 in fractions 41 to 44. These fractions are in each case combined, concentrated in
vacuo and separated successively on an SP 250/10 Nucleosil 100-5 C18 HD®
15 column. The gradient chosen was 50% to 66% acetonitrile in 0.01% trifluoroacetic
acid and the pH of the solutions was adjusted to 4.0 with a drop of
ammoniumhydroxide solution. The fractions which contained pure compounds were
in each case combined and freeze-dried. They afforded 5.4 mg of pure cyclipostin A
as a waxy substance and 3 mg of cyclipostin A 2 as an oil.
20
Example 9

Characterization of cyclipostin A.

Appearance: neutral, colorless, waxy substance soluble in oxygen-containing
25  organic solvents, but only slightly soluble in water and petroleum ether.
UV maximum: 228 nm in methanol.
IR bands: 1752 and 1671 cm™".
By high-resolution FAB mass spectrometry using a nitrobenzyl alcohol/LiCl matrix,
the following molecular weight is found: 467.2757 amu, cofrespond to the empirical
30 formula for cyclipostinin A-Li of C23H41O7PLi. From this, an empirical formula for
cyclipostin A of Cz3H410;P results, molecular weight: 460. By electron spray mass
spectrometry, in the positive ionization mode (ESI, positive) a peak at 461 amu,

corresponding to (M + H)" is found; moreover the characteristic peak at 221 amu,



cyclipostin A of C23H4107P results, nolecul ar weight: 460. By el ectron
spray nmass spectronetry, in the positive ionization node (ESI, positive) a
peak at 461 amu, corresponding to (M+ H+ is found; noreover the
characteristic peak at 221 amu, 28 c@8responding to C7HL006P. In the ESI -
negati ve node, 459 anu (M- H)-, 337 amu (Cl6H3405P) and 219 amu ( C7H306P)
are found. For the determ nation of the position of the al cohol group,

der i vaCPZ2SPBRAIRGt R Getre®sly4 InNbetESInradativeinmgtie,r45d amugdt etH)issy amucarri ed
out an In§ ql i in | ecrop.ionizati on nass

spect rg(r:rﬁa ry. > Iﬁéﬁ(tjrzﬁ %ﬁg?@f’ﬁ@gge#%g%@fqre@ﬁI({]eé‘?rm'O@t'?rbgf the3)3 10, P
0 CSi ( Pesitien dShe @GR gfoup)elenatizatich @il N-feghg tion of the silylated

hydroxgrl. %{pog{ hs i ndi cated by the intensive ions at 497 amu (a-cl eavage)
and 159'8 V:’l lyH[iuQregestami s Famigdsoutsns thetample is iveStiphtedlusidg Hand 13C

B oA e R T
69.39 (6.0 Hz) 6 - 161.47 (8.0 Hz) 7 2.40 17.89 (4.6 Hz) 1 ' 4.25 71.61
(6.6 Hz) 2" 1.73 31.16 (6.6 Hz) 3 1.41 26.39 O. OSI(CH,)
\\ / 3/3
P

7
O 0si(CH,),
OSi(CH,),

of the mass 554 amu. The position of the silylated hydroxyl group is indicated by the
intensive ions at 497 amu (a-cleavage)-and 159 amu (o-cleavage).
NMR signals: see Table 1.
10
Table 1:  "H and "°C chemical shifts of cyclipostin A in methanol-d, at 300K

1H 13C
1 - 171.08 (1.4 Hz)”
2 - 114.61 (3.4 Hz)”
3 3.87 40.75
4 4.46/3.86 66.04
5 4.31/4.25 69.39 (6.0 Hz)"
6 - 161.47 (8.0 Hz)”
7 2.40 17.89 (4.6 Hz)”
1 4.25 71.61 (6.6 Hz)”
2 1.73 31.16 (6.6 Hz)”
3 - 1.41 26.39
n' 3.49 72.45
nt1 1.46-1.33 38.44, 38.15
414" (a) 1.37-1.26 30.85-30.58
15 1.34 23.84
16' 0.91 14.43

a) except for n and n+1.

b) the ">C/*'P coupling constants are indicated in brackets.



n' 3.49 72.45 nl 1.46-1.33 38.44, 38.15 4'-14' (a) 1.37-1.26 30.85-30.58
15" 1.34 23.84 16' 0.91 14.43 a) except for n and nl. b) the 13C/31 P
coupling constants are indicated in brackets. 29 Exanple 10
Characterization of cyclipostin B. 5 ©gclipostin Bis isolated as descri bed
in Exanple 8 for cyclipostin A by nultiple repetition of the

chromat ographi c steps and characterized as in Exanple 9. Appearance:
neutral, colorless, waxy substance sol uble in oxygen-containing organic

sol ventéxaéﬁgb @y slightly soluble in water and petrol eumether. W
maxi mum nmin methanol. 10 By el ectron spray nmass spectronetry, in the

posi t i eharanieziation offogelifdsth.B.posi tive) a peak at 461 amu, corresponding
to (M+ H+ is found; noreover the characteristic peak at 221 anu,
corresponding to C7H, 006P. In the ESI negative node, 459 anu (M- H)-, 337

arru(CJéi_}tl% ) f d. Fpr the determ nation of
the5 positi gﬁgﬁ’? Bﬁﬁgscg%%oho dé%%%ﬁe%ﬁﬁ?'ﬁ%ﬁrﬂcﬁgogg}f\i dnyiPleisi ng 15
N- met hyepeétitioni ofethieydsompltograbhicastops ehardrdeaderzed asSatlapnpls g Nvest i gat ed
by el spectrometry. The trinethylsilyl derivative

DY oty ?Cp@%%,%éc‘geqirﬁegﬁﬁair,'ﬁyﬁﬁwg sybstangie(ighle in'oxygen@ongiiniag3) 3 20 The
oL ehgc Sherid ke, St B AL ST Pl el v o
UV maximum: 228 nm in methanol.
10 By electron spray mass spectrometry, in the positive ionization mode (ESI, positive)
a peak at 461 amu, corresponding to (M + H)* is found; moreover the characteristic
peak at 221 amu, corresponding to C;H;,0gP. In the ESI negative mode, 459 amu
(M —H)’, 337 amu (C46H3405P) and 219 amu (C7HsO6P) are found. For the
determination of the position of the alcohol group, derivatization is carried out using
15 N-methyl-N-trimethylsilyltrifluoroacetamide and the sample is investigated by
electron ionization mass spectrometry. The trimethylsilyl derivative results of mass

554 amu:

Si(CH,), ' O\\P,OSi(CHs)a

7\
O 0si(CH,),

20
The position of the silylated hydroxyl group is indicated by the intensive ions at 511
amu (a-cleavage) and 145 amu (a-cleavage).
Empirical formula of cyclipostin B: Ca3H410,P, molecular weight: 460.

25

Example 11

Characterization of cyclipostin C.

30 Cyclipostin C is isolated as described in Example 8 for cyclipostin A by multiple

repetition of the chromatographic steps and characterized as in Example 9.



Empirical formula of cyclipostin B: C23H4107P, nol ecul ar wei ght: 460. 25
Exanpl e 11 Characterization of cyclipostin C. 30 Cyclipostin Cis isolated
.as described in Exanple 8 for cyclipostin A by multiple repetition of the
chromat ographi ¢ steps and characteri z¥d as in Exanple 9. 30 Appearance:
neutral, colorless, waxy substance sol uble in oxygen-containing organic
solvents, but only slightly soluble in water and petrol eum ether. UV

‘maxi mAPPSI@ANGR; PRl Raledess Byay sebstance peluplengixygpreontaivingy, in t he

ositi el LN : Wid k,at 461 amnu,
(F:)oflrels% ﬁgﬁ%&'t@%ﬁ?l\f{}rpﬁﬁxCSF@?%E%@;&)H%%%@E?ﬁf]%g?rghemg i stic peak at
221 andV roexinespof28 men irometdsloP. | n the ESI negative node, 459 anu (M -

H)-, 337 C16H3405P) and 219 anmu (C7H806P) are found. For the
(ot o1 HR ST R PN RSe RS TBRITE N 166 BBRONS Aprstaiondpio AEShRasive)s

caty | <8 pellc 367 Bmi Mg | P Ihi A ThBeRBE B Ase @Rt o

sanple is 1 nvestigated n ionization mass
tri netpgdisal 21 dew, catiesponaisigl to<C4f,,08R sIin the £SIMegalive hidid, A58) amu~ O

GSi ( 3 ' 3 .15 The position of the silylated hydroxyl group is
i ndi ma 'Bﬁ%#eaﬁ% @éﬁ%@ﬁipgﬁé‘da@%%@l‘ %8@&9%?@4\9&36) Fanthe131 anu
(a- cl egetagfinatiBATfthE poshiohBi!tAe Alcdhbf hiRRS bRyt qgal ar
wei ght: 460. 20 Exang! e 12 Char acqt eri lz;adtiiﬁb(?)n (F)‘}I%:Zya(%%ﬁg%égﬁr% } Flfsg'lclzjéi on 20,
obt ai f¥dualkwbNdirimpthysiduifiobeosetamidescprd theesampledio suvedhigdtachbyExanpl e

10  electron ionization mass spectrometry. The trimethylsily! derivative results of mass

554 amu:

O\ PSi(CHy),

N\
O osicH

3)a

OSi(CH,),

15 The position of the silylated hydroxyl group is indicated by the intensive ions at 525

amu (a-cleavage) and 131 amu (a-cleavage).

Empirical formula of cyclipostin C: C»3H4107P, molecular weight: 460.

20
Example 12
Characterization of cyclipostin F.

Fraction 20, obtained according to Example 6, is separated as described in Example
25 8 and the cyclipostin F is isolated by multiple repetition of the chromatographic steps

and characterized as in Example 9.

Reaction time: 13.2 minutes.

Appearance: neutral, coloriess, waxy substance soluble in oxygen-containing

organic solvents, but only slightly soluble in water and petroleum ether.



25 8 and the cyclipostin Fis isolated by nultiple repetition of the
chromat ographi c steps and characterized as in Exanple 9. Reaction tine:
13.2 mnutes. Appearance: neutral, colorless, waxy substance soluble in
oxygen-contai ning organic solvents, ut only slightly soluble in water and
petrol eumether. 31 UV maxi mum 228 nmin nethanol. By el ectron spray mass
spectronetry, in the positive ionization node (ESI, positive) a peak at
459 anuyV maxingapof88mgn ironighandd) + i s found; noreover the characteristic
peak a 1 anmu, corresponding to C7/HL006P, In the ESI negative node, 457.6

2
anu 5ét' RIECQN SPraydnass, SPealsRRotRAN the dositiyedanizationsosts (B$k prsitive)
Enpi ri i iy y . | | ar i . 488,
bl & PEgk REadl, EXoLRATng IS (MR 1ol Fe s Shillaodti: |
accor dpeak ab2EX anul,eorespoddig tosCstp@pRt BothasE 8kaegathardmiode, BRAmARUE and

cyclipqstin.P.i1s isolated by mulfiple repetitiaon of the chromatographic

st ebs @mﬂméﬁﬂm%@w&%@@ﬂﬁ %29 iamLE&éWH?%PQ.a@éO%I i postin P was
cryst agh i [RYAN 240 i : -ol and 13 m of
acetonH.d rpﬁ ﬁ%lzﬁh@gytcygﬂg%éft%'?mo vvéptﬂ’erﬁ?'gxy tgerrv%'gﬁﬁem;si%hg of f and washi ng

with cold acetonitrile, a final weight of 135 ng of cyclipostin was
obtained. mp. 58-59C. Retention tinme: 17.7 mnutes. Appearance:. neutral,
col orl ess, waxy substance sol uble in oxygen-containing 20 organic

sol venggambwd 1@nly slightly soluble in water and petrol eumether. W

maxi mrum 228 nmin nethanol. | R bands: 2917, 2852, 1753, 1671, 1471, 1214,
9d® andhsmartengationsyf ¢yichpostsBl uti on FAB nass spectrometry using a

ni t robenzyl al cohol matrix, the follow ng nolecular weight is found:

445. 2717 anmu, correspond to (MrH)+ for 25 cyclipostinin P of C23H4206P.

From t Riagtion 2 1€ dPitdinealacterditg fo ERAnEYSd & RRstd Ns Bephrdidd A 1RARIbESH t S
nol ecul ar wei ght: 444.
Example 8 and cyclipostin P is isolated by multiple repetition of the chromatographic
steps (210 mg) and characterized as in EXampIe 9.

15 Cyclipostin P was crystallized by dissolving the 210 mg in 3 ml of propan-2-ol and
13 ml of acetonitrile and addition of 8 ml of water. After filtering off and washing with
cold acetonitrile, a final weight of 135 mg of cyclipostin was obtained. m.p. 58-59°C.
Retention time: 17.7 minutes.

Appearance: neutral, colorless, waxy substance soluble in oxygen-containing
20 organic solvents, but only slightly soluble in water and petroleum ether.
UV maximum: 228 nm in methanol.
IR bands: 2917, 2852, 1753, 1671, 1471, 1214, 996 and 832 cm™.
By high-resolution FAB mass spectrdmetry using a nitrobenzylalcohol matrix, the
following molecular weight is found: 445.2717 amu, correspond to (M+H)" for

25  cyclipostinin P of C23H4206P. From this, an empirical formula for cyclipostin P of
C23H4106P results, molecular weight: 444.

By electron spray mass spectrometry, in the positive ionization mode (ESI, positive)
a peak at 445 amu, corresponding to (M + H)" is found; moreover the characteristic
peak at 221 amu, corresponding to C;H;006P. In the ESI' negative mode, 443 amu

30 (M-H), 321 amu (C16H34s04P) and 219 amu (C;HgO¢P) are found.



By el ectron spray nmass spectronetry, in the positive ionization node (ESI,
positive) a peak at 445 amu, corresponding to (M+ H)+ is found; noreover
the characteristic peak at 221 anmu, corresponding to C7HLO006P. In the ESI
negative node, 443 anu 30 (M- H)-, 321 anmu (C16H3404P) and 219 anu
(C7H506P) are found. 32 O 0~ iOOAP O O The NVR data are shown in Table
2. Table 2. Chem cal shifts of cyclipostin Pin MeOD at 300 K HC 1 -
171.08 2 - 114.60 (3.0 Hz)a 3 3.87 40.74 4 4.47/3.85 6p.05~ 5 4.30/4.25
69.40 (6.0 HZ)a 6 - 161.47 (8.0 HZ)a 7 2.40 17.80 g 1 4.24 71.62
(6.9 Hz)a 2" 1.73 31.16 (6.3 HZ)a 3' 1.41 26.38%4; -1.29

30. 76-30. 11 ' Ia34- 029 .0 15" 1. 3J.23. 1& 0. 9 1542 5 a) the
"3C PP coupling consTants”are Yndi Cate n acke(Ds.\O 14

Char aciReiNAR ®ta Ure SHEWNPRSHLIe B 2-

Table 2. Chemical shifts of cyclipostin P in MeOD at 300 K.

™H 13C

3 » 171.08

> - 114.60 (3.0 Hz)¥
3 3.87 40.74

4 4.47/3.85 66.05

5 4.30/4.25 69.40 (6.0 Hz)?
6 - 161.47 (8.0 Hz)®
7 2.40 17.90 (4.6 Hz)?
T 424 71.62 (6.9 Hz)?
2 1.73 31.16 (6.3 Hz)?
3 1.41 26.38

413" 1.34-1.29 30.76-30.11

14° 1.34-1.29 : 33.07
15 1.31 23.72
16 0.89 14.42

5 a) the “C/'P coupling constants are indicated in brackets.

Example 14
Characterization of cyclipostin P 2.
10
Fraction 21, obtained according to Examples 5 and 6, is separated as described in
Example 8 and cyclipostin P 2 is isolated by multiple repetition of the

chromatographic steps (130 mg) and characterized as in Example 9.



10 Fraction 21, obtained according to Exanples 5 and 6, is separated as
described in Exanple 8 and cyclipostin P 2 is isolated by nmultiple
repetition of the chromatographic steps (130 ng) and characterized as in
Exanple 9. 33 Retention tinme: 17.1 nBButes. Appearance: neutral,
colorless, oily substance soluble in oxygen-containing organic solvents,
but onhé S|l htI soluble in water and petrol eumether. UV maxi num 228 nm
in met REHIINO t"ﬁ? AY ghMi8Fut i on FAB mass spectrometry using a nit robe

| al | 445, 2721
(r:]?r/r Zs g@?gb{agﬁ%r 'n>éutrtahQ:fogfrr@sgowilfguﬂgg%%sg ubﬁkﬁﬁ%&%\é%ﬁ%& ing, OTgdnig, an,
enpi ri salvents; but anfyoshgdnylg |sopz|m mwﬁteﬁ afd péediddivefearesul ts, nol ecul ar

melght 444 tron s nass spectrometry, in the positive
i oni zat é (,é% Nre4R ”F‘?t%ﬁ‘ a peak at 445 anu, corresponding to (M 10 +

H45isp Q‘Lk?l‘iifeémﬁﬁ@rYFrABH\% sRPefib Eﬁ nd' ng to
C7H1006¥ n the ESl negat |Svg’% mode, é}t'i't 5‘*?#8%8@'% Zﬁa@%o' ﬁg{r{’ﬁc 404P)
and 2fdloning (ClesoaPeighd is tnmuﬂ 4@5.270 ﬁ’mO c@rr@spond e (MMRHYafor  of
cyclip e 3. 34 T ble 3 Chem cal shifts of
cycli pgg‘%l'ipﬁ’sﬁn% PLEMa %’F—Ie@p'ﬁca fermulggfor syclippsiingb2©s. 2 Hz) a
3 3. 87C4{H,{&¢P results, molecular welght. 444. By electron spray mass spectrometry, in
the positive ionization mode (ESI, positive) a peak at 445 amu, corresponding to (M
10 +H)"is found; moreover the characteristic peak at 221 amu, corresponding to
C7H1006P. In the ESI negative mode, 443 amu (M — H)’, 321 amu (C16H3404P) and
219 amu (C7HgOgP) are found.

15
The NMR data of cyclipostin P 2 are shown in Table 3.



4 4.46/3.85 66.02 5 4.30/4.25 69.38 (6.0 Hz)a 6 - 161.46 (8.0 Hz)" 7
2.40 17.90 (4.6 HZ)a 1 ° 4.24 71.60 (6.9 HZ)a 2' 1.73 31.16 (6.3 HZ)a 3
1.41 26.39 4'-11' 1.34-1.29 31.04-30.11 12" 1.29 28.53 13" 1.17 40.25

14' 1.52 29.15 15',16" 0.87 23.04 a)3she 1$C/ 31P coupling constants are

I ndicated in brackets. 5 Exanple 15 Obtai nment and characterization of
cyclipostin N. 10 Fraction 21, obtained according to Exanples 5 and 6, is
separ at'é@lend (haypicabshifts of cERlpgstie B2amCRyRDIaEHVIK) N is i sol ated by
multiple repetition of the chromatographic steps (2 ng) and characterized

as in|Exanple 9. RetentioR tine: [I5.9 mngtes. I3 Appearance: neutral,
col or lfess: ?: Hy—spbstance solubl el in oxygen-contdi ning organic sol vents,
but only slightly} soluble in water and 1gétd%l eum|et her. UV maxi mum 228 nm
i n metfthanol 2 By hj gh-Tésolution WWW . [lacuna] FAB conditi ons,
a quag—-molecular] ion (M+ H) at} 417. 2405 was _oljserved corresponding to an
enpi rilcal fdrnul a of 2@-821 H38A6P (thé®v4: 417.]2406). Characteristic
fragngnt Tngthe ST+ mpygs 221 . 6 —Chemi cal shifts of
cyclipostin Nin I\/EODa'tg K. JH C )
5 4.30/4.25 69.38 (6.0 Hz)?
6 - 161.46 (8.0 Hz)?
7 2.40 17.90 (4.6 Hz)?
1 4.24 71.60 (6.9 Hz)®
2 1.73 31.16 (6.3 Hz)?
3' 1.41 26.39
411" 1.34-1.29 31.04-30.11
12 1.29 28.53
13 1.17 40.25
14 1.52 29.15
15,16 0.87 23.04

a) the "*C/*'P coupling constants are indicated in brackets.

Example 15

Obtainment and characterization of cyclipostin N.

10 Fraction 21, obtained according to Examples 5 and 6, is separated as described in

Example 8 and cyclipostin N is isolated by multiple repetition of the chromatographic
steps (2 mg) and characterized as in Example 9.

Retention time: 15.9 minutes.

15 Appearance: neutral, colorless, oily substance soluble in oxygen-containing organic
solvents, but only slightly soluble in water and petroleum ether.
UV maximum: 228 nm in methanol.
By high-resolution mass spectrometry [lacuna] FAB conditions, a quasi-molecular
ion (M + H) at 417.2405 was observed corresponding to an empirical formula of

20  C21H3g06P (theory: 417.2406). Characteristic fragment in the ESI* mode: 221 amu.



1 - 171.07 2 - 114.60 (3.1 HZ)a) 3 3.87 40.74 4 4.45/3.84 66.03 5
4.30/4.25 69.39 (5.9 HZ)a) 6 - 161.47 (8.0 HZ)a) 7 2.40 17.90 (4.9 Hz)a
1" 4.24 71.60 (6.6 Hz)a 2' 1.73 31.16 (6.2 HZ)a) 3" 1.41 26.38 4'-11'
1.35-1.26 30.76-30.11 12' 1.35-1.26 38.06 13" 1.31 23.72 14' 0.89 14.41
a) the 13Cpl P coupling constants are indicated in brackets. 5 Exanple 16
bt ai nnent and characterization of cyclipostin R Fraction 21, obtained
accor difaplet4 Gremjgad shitsaofccyglipostinsbpaie@D ats3@®kKcri bed in  Exanple 8 and
cyclipostin Ris isolated by nultiple repetition of the chromatographic 10

steps{(8 mg) and Chal‘aCtéHI zed as| I n ExXafpl e 9. Retention tinme: 16.7
m nut utral  coliorless,__crystallline substance soluble in
oxyge _cont &i ni ng organl T sol venft s, but/1éHly sI ijghtly soluble in water and
pet r offeum e her .~ [UV maxi munT 228 MMy i JTgH 15 By hi gh-resol ution nass
spectfanetry [l acuna]l FAB conditijons, E?Jam llecular ion (M+ H) at
431. 2561 was observed ccﬁr&ﬂaspondi ng to 41017errp| ri caI formula of C22H4006P
(t heolfy—4312562)- tertstc—fragpept—+rA—+tHe ESI+ node: 221 amu. 36
Tabl e} 5: Ch4eeri cal| shi f?‘lg/gfgicycl | |post i ng(?c?U?n MeO at 300 K.

5 4.30/4.25 69.39 (5.9 Hz)?

6 - 161.47 (8.0 Hz)¥

7 2.40 17.90 (4.9 Hz)¥

1 4.24 71.60 (6.6 Hz)?

2 1.73 31.16 (6.2 Hz)®

3 1.41 26.38

411" 1.35-1.26 30.76-30.11

12 1.35-1.26 33.06

13 1.31 23.72

14 0.89 14.41

a) the ""C/°'P coupling constants are indicated in brackets.

5 Example 16
Obtainment and characterization of cyclipostin R.

Fraction 21, obtained according to Examples 5 and 6, is separated as described in
Example 8 and cyclipostin R is isolated by multiple repetition of the chromatographic
10  steps (8 mg) and characterized as in Example 9.
Retention time: 16.7 minutes.
Appearance: neutral, colorless, crystalline substance soluble in oxygen-containing
organic solvents, but only slightly soluble in water and petroleum ether.
UV maximum: 228 nm in methanol.
15 By high-resolution mass spectrometry [lacuna] FAB conditions, a quasi-molecular
ion (M + H) at 431.2561 was observed corresponding to an empirical formula of
C22H4006P (theory: 431.2562). Characteristic fragment in the ESI* mode: 221 amu.



H13C 1 -

-accordl

et

171.06 2 -
4.30/4.25 69.40 (6.0 Hz)a)

1 4.24 71.61 (7.0 HZ)a 2
1.37-1.25 30.74-30.10 13" 1.17 33.086 14
the "C /"P coupling constants are indicated in brackets.

Obt ai nnent and characterization of cyclipostin R2. Fraction 21,
Gbaimispbshils ghgydipastin S paMeQid ah80adscri bed i n

6 - 1

61.48 (8.0 HZ)a)

1.73 31.16 (6.2 HZ)a 3
1.30 23.71 15

114.58 (3.2 HZ)a 3 3.87 40.75 4 4.45/3.85 66.04 5

7 2.40 17.90 (5.0 H?) a
1.41 26.38 4'-12°
0.89 14.40 a)

5 Exanple 17
obt ai ned
Exanpl e 8 and

cyclipostin R2 is isolated by nmultiple repetition of the 10 chronatographic

st epsrt8—p charactet+zea—as—+h E,agcév?—e—g— Retention tinme: 16.4
m nuts. Appeararjce: neuttal, colorless, “0ily supstance soluble in
oxygep- contfai ni ng organi ¢ solvefnts, Dyfy p8TY Sr|ghtly soluble in water and
pet r oj-eum-et her— UV maximim 228lnmin net hanra))l 15 By hi gh- resol uti on mass
spectfometry [l aduna] FAB condit i onk!4-28 @Bz  no| ecular ion (M+ H at
431. 2b64 Was obsgrved cgigresponding to gryenpiripal formula of C22HA006P
(theofy: 431 2562). Characteristic fragnent in the ESI+ node: 221 amu. 37

4 4.45/3.85 66.04

5 4.30/4.25 69.40 (6.0 Hz)¥

6 - 161.48 (8.0 Hz)®

7 2.40 17.90 (5.0 Hz)?

1" 4.24 71.61 (7.0 Hz)?

2" 1.73 31.16 (6.2 Hz)?

3 1.41 26.38

4512 1.37-1.25 30.74-30.10

13 1.17 33.06

14 1.30 23.71

15 0.89 14.40

a) the "“C/°'P coupling constants are indicated in brackets.

5 Example 17

Obtainment and characterization of cyclipostin R2.

Fraction 21, obtained according to Examples 5 and 6, is separated as described in

Example 8 and cyclipostin R2 is isolated by multiple repetition of the

10

Retention time: 16.4 minutes.

chromatographic steps (8 mg) and characterized as in Example 9.

Appearance: neutral, colorless, oily substance soluble in oxygen-containing organic

solvents, but only slightly soluble in water and petroleum ether.

UV maximum: 228 nm in methanol.

15

By high-resolution mass spectrometry [lacuna] FAB conditions, a quasi-molecular

ion (M + H) at 431.2564 was observed correspo-ndin'g to an empirical formula of
C22H0O6P (theory: 431.2562). Characteristic fragment in the ESI* mode: 221 amu.



Tabl e

171.06 (1.7 Hz)a 2 -
4.30/4.25 69.39 (6.0 Hz)a 6 -
4.24 71.60 (6.9 HzZ)a 2'
1.37-1.25 31.02- 30.10

6. Cheni cal

shifts of cyclipostin R2 in MeOD at 300 K 1HC 1 -

0 HZ)a
HZ) a)
1.16

&%

114.58 (3.1 HZ)a 3 3.87 40.75 4 4.46/3.85 66.03 5
161. 47
1.73 31.16 (
1.29 28.51 12'

7 2.40 17.90 (4.9 Hz)a 11
3" 1.41 26.38 4 -10
40.24 13" 1.51 29.15

14° 15 1 é é% Ia%mftthe 13& Oﬁ)?d constants are indicated in
br acket'&P'e ampfe OBt QYARestn HindMePR aLBPO & i on of cyclipostin S.
Fraction 21, obtained accordi ng to Exarrpl es 5 and 6, is separated as
descrifped T Exappre 8 apd-cycrTpostt—g+s—+sotated by nultiple
repetiltion of the|lchromatographic| 10 steps (0.7 phg) and characterized as
in Exgnple 9. Retention time: 18.5 mi7ugexa.7 ApPeal ance: neutral, col orless,
sol i d [stbstgree—spruble—tn—oxygentcontaining ng)gani c solvents, but only
slightlly sofuble [n water and petf 0I1éﬂrﬁ8e(t'3h1eHZ UM maxi num 228 nmin
met harjol . 15 By high-res®gntion nmhss speglzzonetry| [l acuna] FAB conditions,
a quagi—polecular! ion (M+ H at|459 2883 was obkerved corresponding to an
enpi rilcal f8rnul a| of 446/3.85° 66.03

5 4.30/4.25 69.39 (6.0 Hz)®

6 - 161.47 (8.0 Hz)

7 2.40 17.90 (4.9 Hz)®

1 4.24 71.60 (6.9 Hz)?

2 1.73 31.16 (6.6 Hz)?

3 1.41 26.38

4-10° 1.37-1.25 31.02-30.10

11 1.29 28.51

12 1.16 40.24

13 1.51 29.15

1415 0.87 23.02

a) the °CI°'P coupling constants are indicated in brackets.

5 Example 18
Obtainment and characterization of cyclipostin S.
Fraction 21, obtained according to Examples 5 and 6, is separated as described in
Example 8 and cyclipostin S is isolated by multiple repetition of the chromatographic
10 steps (0.7 mg) and characterized as in Example 9.
Retention time: 18.5 minutes.
Appearance: neutral, colorless, solid substance soluble in oxygen-containing organic
solvents, but only slightly soluble in water and petroleum ether.
UV maximum: 228 nm in methanol.
15 By high-resolution mass spectrometry [lacuna] FAB conditions, a quasi-molecular

ion (M + H) at 459.2883 was observed corresponding to an empirical formula of
C24H1406P (theory: 459.2575). Characteristic fragment in the ESI* mode: 235 amu.



C24HA406P (theory: 459.2575). Characteristic fragnent in the ESI+ node: 235
amu. 38 Table 7. Chem cal shifts of cyclipostin Sin MeOD at 300 K 1 H
13C 1 - 170.87 (1.4 HZ)a 2 - 113.66 (3.1 Hz)a 3 3.85 40.77 4 4.45/3.85
66.04 5 4.29/4.24 69.17 (6.0 HZ)a) 88- 165.80 (8.3 Hz)a 7 2.98/2.82
25.05 (4.6 Hz)a .8 1.16 10.86 it 4.25 71.57 (6.9 HZ)a) 2' 1.74 31.19
(6.3 I—%)a 3" 1.42 26.41 4'-13" 1.34-1.29 30.76-30.11 14" 1.34-1.29 33.07
15' 1. 3@bles7 /Ghemyral ghifts af £yghipesting Hdn MIOD 42 300Gl | ng constants are
indicated in brackets. 5 Exanple 19 Obtai nment and characterization of

cyclifpostin T. Frlaction 24, obtailned accecding t¢ Exanples 5 and 6, is
separ ftetd—as—deseribed+nr—Exanplle-8 Lpogtin T is isolated by
nul tiple ref)etition of tHe chromdt o§f@Phit? HEY' sgeps (5 ny) and
charagterized as [n Exanple 9. Rateniiggd i i3 19- 1 mi nutes. Appearance:
neut r &l s, solid substance solug e 1 h oxygen-containing organic
sol vefts, bt onl y sligf8%y solulle in 4&¥er and|petrol eumether. W
maxi minT 2Zg nm i|n net1z&)glgs 66.04

5. 4.29/4.24 69.17 (6.0 Hz)®

6 - 165.80 (8.3 Hz)?

7 2.98/2.82 25.05 (4.6 Hz)¥

-8 1.16 10.86

S 4.25 71.57 (6.9 Hz)?
2" 1.74 31.19 (6.3 Hz)?
3 1.42 26.41
413" 1.34-1.29 30.76-30.11

14 1.34-1.29 33.07

15 1.31 23.73

16 0.89 14.43

a) the ""C/°'P coupling constants are indicated in brackets.

5 Example 19

Obtainment and characterization of cyclipostin T.

Fraction 21, obtained according to Examples 5 and 6, is separated as described in
| Example 8 and cyclipostin T is isolated by multiple repetition of the chromatographic
10  steps (5 mg) and characterized as in Example 9.
Retention time: 19.1 minutes.
Appearance: neutral, colorless, solid substance soluble in oxygen-containing organic
solvents, but only slightly soluble in water and petroleum ether.
UV maximum: 228 nm in methanol.
15 By high-resolution mass spectrometry [lacuna] FAB conditions, a quasi-molecular
ion (M + H) at 473.3030 was observed corresponding to an empirical formula of
| Ca2sHasO0sP (theory: 473.3032). Characteristic fragment in the ESI* mode: 249 amu.



15 By high-resolution nmass spectronetry [l acuna] FAB conditions, a

quasi -nol ecular ion (M+ H) at 473.3030 was observed corresponding to an
enpirical forrmula of C25H4606P (theory: 473.3032). Characteristic fragnent
in the ESI+ node: 249 anu. 39 Table &g Chemi cal shifts of cyclipostin T in
MeOD at 300 K. 1H 13C 1 - 170.98 (1.7 HZ)a 2 - 114.39 (3.1 HZ)a 3 3.87
40.78 4 4.46/3.85 66.02 5 4.29/4.26 69.23 (5.9 HZ)a 6 - 164.69 (8.7 HZ)a)
7 2.89/Takde s3&HBnic4dl $hittl)oa cyBipbshih M MBOMaP386 KL3. 84 1 ° 4.25 71.57

(6.6 Hra)—2—21-—44-31-18 (6.2 HZya) ' 1 42 26 42 4 -13" 1.34-1.29
30.78-B0.11 14' 1.34-1.28'33.06 |15 1.3 23.72 |16' 0.89 14.42 a) the 1C
P couplal Ng gonstamis are iLndicate I{?Zé)% ﬁx-le{_' 49 Exanpl e 20 bt ai nnent
and chiaracterizatilon of cyclipostiln q action P1, obtained according to
Exanplles 5 &nd 6, |is separated as de‘s1c4r393(éid1 Hma’ Exanpl e 8 and cyclipostin
T2 i s [sotatgd by mottipl lcpctiLluu of e—5—eh{ omat ographi ¢ steps (4 ng)
and chiar act lgr:‘i zedlas in E?grrpl e 9. _ 4078
4 4.46/3.85 66.02
5 4.29/4.26 69.23 (5.9 Hz)?
6 - 164.69 (8.7 Hz)®
7 2.89/2.83 33.35 (4.5 Hz)®
8 1.65 20.63
9 0.98 13.84
1 4.25 71.57 (6.6 Hz)?
2 1.74 31.18 (6.2 Hz)?
3 1.42 26.42
413" 1.34-1.29 30.78-30.11
14* 1.34-1.29 33.06
15* 1.31 23.72
16 0.89 14.42

a) the °C/'P coupling constants are indicated in brackets.



Retention tinme: 18.7 m nutes. Appearance: neutral, colorless, solid

subst ance sol ubl e in oxygen-containing organic solvents, but only slightly
.soluble in water and petrol eumether. UV maxi num 228 nmin nethanol. 10 By
hi gh-resol uti on mass spectronetry [| d&®una] FAB conditions, a

quasi -nmol ecular i1ion (M+ H) at 473. 3035 was observed corresponding to an
enpirical formula of C25H44606P (theory: 473.3032). Characteristic
fragmerf@Mi'e 4 ESI + node: 249 amu. 41 “Table 9. Chenical shifts of

cycl i ostEidmdnt Ady i ks 170.98 (1.7 Hz)a 2 - 114.40
(3.1 Hz)a 3 3.8/ Rz 000 ior entlsiin 2. 250, 4 25 60 23 (5.9 HZ)a 6 -
164. 6Frastion A) abtaireac@irdingoFExaahpled Sandlbas sepatatbl aadszribddqn 98 13. 84
1° 4.24 7@5% r(@9 'H@T 122 1.74 Sdg 18 (6.2 HZ)a) 3" 1.42 26.42 4'-11
1. 37- L2838 H3N36YGIPOsyD T2 isjgolatedsby mudtiple repetdony thea' 1.52 29.15
%55, &Q:'thr@m%gog?ﬁpﬂi% stéps [4'fg}Endéharablehigs®hk H9 EXQRGISBt s are indicated in
rackets.
Retention time: 18.7 minutes.
Appearance: neutral, colorless, solid substance soluble in oxygen-containing organic
solvents, but only slightly soluble in water and petroleum ether.
UV maximum: 228 nm in methanol.
10 By high-resolution mass spectrometry [lacuna] FAB conditions, a quasi-molecular
ion (M + H) at 473.3035 was observed corresponding to an empirical formula of

Ca25Ha4606P (theory: 473.3032). Characteristic fragment in the ESI* mode: 249 amu.



Exanpl e 21 Inhibition of the hornone-sensitive lipase (HSL). 5 The

hor none-sensitive |ipase fromrats is inhibited in the follow ng
.concentrations (1C50) using trioleyl gl ycerol as a substrate: Cyclipostin
A 20 nM Cyclipostin N. 450 nM Cyéflipostin P: 30 nM 10 Cyclipostin P2:
40 nM Cyclipostin R 10 nM Cyclipostin R2: 220 nM Cyclipostin S: 20

nM clipostin T: ,2 n 1 clipostin T2: 60 nM WD 01/ 83497 43
PCT/ E?é%ﬁ%s‘éhewﬁ%ﬁ% %ﬂ%ﬁp%t'mlrgd%’éﬁﬁ@ AP0 formulal RR 0 O %3
RLEO X1 X2 5 inwiich Rlis 1. a carbon chain having 2 to 30 carbon

at ons [ Wni ci can pe stranght=ctrar,——t0—yanchedy saturated or unsaturat ed,
carbo{_or heteroclyclic _and_ in whigh the arbon ghain is optionally nono-
or digubstituted py: 1.1 -OH 1.2 #00.98 (1.7 Hz)?
2 - 114.40 (3.1 Hz)?
3 3.87 40.78
4 4.46/3.85 66.02
5 4.29/4.25 69.23 (5.9 Hz)?
6 - 164.69 (8.7 Hz)”
7 2.90/2.83 33.35 (4.5 Hz)
8 1.65 20.63
9 0.98 13.84
1 4.24 71.57 (6.9 Hz)?
2 1.74 31.18 (6.2 Hz)?
3 1.42 26.42
411 1.37-1.25 31.03-30.11
12 1.29 28.52
13 1.17 40.25
14 1.52 29.15
15,16 0.87 23.03

a) the "C/°'P coupling constants are indicated in brackets.



1.3 -OC1l-C6-alkyl, in which alkyl is linear or branched, 15 1.4

-O C2-C6-al kenyl, in which alkenyl is linear or branched, 1.5

-Cl-C6-al kyl, in which alkyl is linear or branched, 1.6 - aryl, 1.7

- C1- C6- al kyl benzene, 1.8 - diphenyl, 420 1.9 -NH Cl-C6-al kyl, in which

al kyl is linear or branched, 1.10 -NH C2-C6-al kenyl, in which alkenyl is

| i near or branched, 1.11 -NH2, 1.12 =S, 1.13 -S-Cl-C6-al kyl, in which

al kyl iEé)(aI”i‘FH% T or branched, or 25 1.14 -S-C2-Cs-al kenyl, in which al kenyl
is linear or branched, 1.15 halogen, in which the substituents 1.1 to 1.15
can also be additionally substituted, 44 2.0 - [-aryl-(CH2)n]m in which

[ - aryl Igtgbitipn]ohthe homsohetsensitiod lipasegAGL)or disubstituted as described in
1.1 to 1.15 and n and mindependently of one another are integers zero, 1,
2or 3; 5R2is 1.0 C-C6-alkyl, in which alkyl is unsubstituted or nono-
or gli sgpgt hé - i 1! ' : : . ~C6-al kenyl . 1n which
al kenyl is uﬂrﬂiﬁges???ﬂﬁg%qlg?gﬁghdorﬁ ré}sll i &ﬁ%feﬁ {Jrﬁah?? géﬁlowd%%ccppﬁéraf@tfpnf 1to
1.15, 0Csonwsing triatylgycatdysyd subisirathi ch al kynyl is unsubstituted or nono-

or dis gtyted as descrifed . in 1.1 to 1.15, E is a phosphorus (P) or
sul fur b?’%ﬁ'pé#%? 15 X1, X2 2&@“)5(3 i ndependently of one another are 1.0
-0-, 209clipdstin N: 450 nM,

Cyclipostin P: 30 nM,
10  Cyclipostin P2: 40 nM,
Cyclipostin R: 10 nM,
Cyclipostin R2: 220 nM,
Cyclipostin S: 20 nM,
Cyclipostin T: 200 nM,

15  Cyclipostin T2: 60 nM.



3.0 -N=, 4.0 -S-, or 20 5.0 -CH2-, and -CHR2-, in all its stereochem cal
forms and m xtures of these forns in any ratio, or its physiologically
tolerabl e salts and chem cal equivalents. 25 2. A corrpound of the formula |
or a ptWO BIEF49ZI |y tolerable salt theof as clained ip fb'46 2
characterized in that RL is a carbon chain having 10 to 18 car on
whi ch can be straight-chain, branched, saturated or unsaturated, car bo- or
het erocyclic, in which the carbon chain is unsubstituted or nobno- or
d| substp&hgh £4 ﬁﬁ described in 1.1 to 1.15. 30 3. A conpound of the formula
or a physio ogl cally tolerable salt thereof as clainmed in claim1l or 2,
characterlzed in that Rl |s 45 1.0 -(CH2)15CH3, 2.0 -(CH2)13CH(CH3)2, 3.0
-(CH2) 1CH( CH2) 3CH3, -(CH2) 11CH(OH) CH2CH(CH3) 2, 5 5.0
(CHZ) 1ZCH( 3}}%@9)@@;@ th%f@ml(l@ﬂﬂ) 13CH( OH) CH2CH3, 7.0 - ( CH2) 14CH( OH) CH3,
-(CH2) 15CH2(0OH), 9.0 -(CH2)16CH3, 10 10.0 -(CH2)13C=CCH2CH3 11.0
-(CHZ) 12C=0CCH2CH2CH3 12.0 - (CH2) 11C=QRH2CH2CH2CH3 ~ 13. 0 -(CH2) 13CH3 14.0

- (CH2) 11CH(CH3) 2 O
O\\ /X3 \
R1\ /E\ o
X, X I
2
5
in which
R'is
1. a carbon chain having 2 to 30 carbon atoms, which can be strafght-chain,
10 branched, saturated or unsaturated, carbo- or heterocyclic and in which the

carbon chain is optionally mono- or disubstituted by:
1.1 -OH,
1.2 =0,
1.3 —0-C4-Ce-alkyl, in which alkyl is linear or branched,
15 1.4 -0O-Cy-Cealkenyl, in which alkenyl is linear or branched,
1.5 —C4-Ce-alkyl, in which alkyl is linear or branched,
1.6 -anyl,
1.7 —C,4-Ce-alkylbenzene,
1.8 - diphenyl,
20 1.9 -NH-C4-Cg-alkyl, in which alkyl is linear or brénched,
1.10 -NH-C;-Ce-alkenyl, in which alkenyl is linear or branched,
1.11 —NH,,
1.12 =S,
1.18 =S8-C4-Ce-alkyl; in which alkyl is linear or branched, or
25 1.14 -S-C,-Ce-alkenyl, in which alkenyl is linear or..branch'ed,
1.15 halogen,

in which the substituents 1.1 to 1.15 can also be additionally substituted,



15 15.0 -(CH2) 14CH3 or 16.0 -(CH2)12CH(CH3)2. 4. A conpound of the formnul a
| or a physiologically tolerable salt thereof as <clained in claiml1, 2 or
3, characterized in that R2 is Cl-C6-al kyl. 20 5. A conpound of the fornula
| or a physiologically tolerable sal t44 hereof as clainmed in claimd4,
characterized in that R2 is -CH3, -CH2CH3 or -CH2CH2CH3. 6. A conpound of
the fornula | or a physiologically tolerable salt thereof as 25 clainmed in
one or2fore [o‘#Wb(@Hebe/nﬁ in whish [parybEEkBhLle iBywnsebstintachor moeonder oor gani sm

Strept i 4 81 r.one of its variants or

nut ant@%gﬁﬁgt%%% ? g%%%cogﬁd}l'? 38&5%\%%(3%0?[?(! ﬁ} DAERENIAEN RS PN RAROHET o e
conpoua@sintdgerfieerd, dr, ubre3;l accunul ate in the culture medium and then
isolating themfromthe culture nediumand optionally converting theminto
chem cal equivalents or physiologically 30 tolerable salts. 7. A process
foig thg2py eparation of a conpound of the formula I or a physiologically
tolerable salt thereof as clainmed in one or nore of clains 1-6, 46

char act.er i z8dCsralkylain which ekl iss@ssuostitteed ionendite oridi g AsH 2@
Strept(ger%:rcﬁﬁ)s .speci es HAG 004107, DSM 13381, or one of its variants or

mut ant e I8 Ji 1 iieS.conditions in a culture nediumuntil one or nore
conpo S - i ] L r i hen
S0l atTng CREme R S hRoh Ak RS Mt oP okt Pr BRALSIMAM A e
i nt o cheni cdgscgfadvaliehtes1d5, physiol ogically tolerable salts. 8. The

pr.ocessas &lained in.claim7, characterized jn that the fermentation is

c @ri e Ooutéﬁﬁlﬁgkyé‘é(ﬂdﬁi“?“‘gpbﬂﬁf"f‘}'dﬁé’nﬁ't'b%ltﬁ‘t‘@rdp%rr@f)ﬂ?“eobg'ﬂ}é@ﬁu‘f@ ahd 35C
and at a Ildbgerbbatimaentd1amd 8. 9. A conpound of the formula I or a
physiologically tolerable salt thereof as clainmed in one or nore of clains

1-6 for use as a pharmaceutical. 15 10. A conpound of the fornmula I or a

physi of gk ¢k ¥nb S ¥ Sufidl [s)tdIgheof as.

15 Xy, X2 and X3 independently of one another are

1.0 -O-,
2.0 -NH-,
3.0 -N=s
40 -=S-,or

20 5.0 —CH,-, and -CHRZ-,

in all its stereochemical forms and mixtures of these forms in any ratio, or its

physiologically tolerable salts and chemical equivalents.

25 2. A compound of the formula | or a physiologically tolerable salt thereof
as claimed in claim 1, characterized in that R is a carbon chain having 10 to 18
carbon atoms, which can be straight-chain, branched, saturated or unsaturated,
carbo- or heterocyclic, in which the carbon chain is unsubstituted or mono- or
disubstituted as described in 1.1 to 1.15.

30
3. A compound of the formula | or a physiologically tolerable salt thereof
as claimed in claim 1 or 2, characterized in that
R'is



claimed in one or nore of clains 1-6 for use as a pharnmaceutical for the

I nhibition of |ipases. 11. A conpound of the formula I or a
physi ol ogically tolerable salt thereof as 20 clainmed in one or nore of
clains 1-6 for use as an antidiabetic4912. A pharmaceutical preparation

whi ch contains at |east one conmpound of the fornmula | or a physiologically
tolera Ie sakﬁ$b ?{ of as clained in one or nore of clains 1-6. 25 13. A
proces for 4] ction of pharmaceutical preparations as clained in

claimi?, CW@IHM;;@H(GH&?Q n that it conprises bringing at | east one conpound
of the forrrula | or olerable salt thereof as clained in one or nore of

cl ai me39- 6 (ki) a CH{MAH)4BHe)s&ds ni st ration form using suitabl e excipients
and/ or4behi gkéﬁé)1&%)&£§ﬂ28ﬁ¥g’es speci es HAG 004107, DSM 13381.
5 50 —(CHy)12CH(OH)(CHz),CHa,
6.0  —~(CHs)1sCH(OH)CH,CHs,
7.0  —(CH2)14CH(OH)CHs,
8.0  —(CHz)1sCHa(OH),
9.0 -(CH2)16CHs,
10 100 —(CHy)1sC=OCH,CHs
11.0  —(CHy)12C=0OCH,CH,CHs
12.0 —(CH,)411C=0CH.CH,>CH>CHj
13.0 —(CHg)1aCHs
14.0  —(CHz)1;CH(CHa),
15 15.0 —(CH2)14CH; or
16.0  —(CHz)12CH(CHs)s.

4. A compound of the formula | or a physiologically tolerable salt thereof as
claimed in claim 1, 2 or 3, characterized in that R? is C1-Ce-alkyl.

20
5. A compound of the formula | or a physiologically tolerable salt thereof as
claimed in claim 4, characterized in that R? is —CH3, —CH,CHj3 or —-CH,CH,CHs.

6. A compound of the formula | or a physiologically tolerable salt thereof as
25 claimed in one or more of claims 1 to 5, preparable by fermenting the microorganism
Streptomyces species HAG 004107, DSM 13381, or one of its variants or mutants
under suitable conditions in a culture medium until one or more compounds of the
formula | accumulate in the culture medium and then isolating them from the culture
medium and optionally converting them into chemical equivalents or physiologically
30 tolerable salts.

7. A process for the preparation of a compound of the formula | or a

physiologically tolerable salt thereof as claimed in one or more of claims 1-6,



10

15

20

25

30

46

characterized in that it comprises fermenting the microorganism Streptomyces
species HAG 004107, DSM 13381, or one of its variants or mutants under suitable
conditions in a culture medium until one or more compounds of the formula |
accumulates in the culture medium and then isolating them from the culture medium
and optionally converting them into chemical equivalents or physiologically tolerable

salts.

8. The process as claimed in claim 7, characterized in that the fermentation is
carried out under aerobic conditions at a temperature between 18 and 35°C and at a

pH between 6 and 8.

9. A compound of the formula | or a physiologically tolerable salt thereof as

claimed in one or more of claims 1-6 for use as a pharmaceutical.

10. A compound of the formula | or a physiologically tolerable salt thereof as
claimed in one or more of claims 1-6 for use as a pharmaceutical for the inhibition of

lipases.

11. A compound of the formula | or a physiologically tolerable salt thereof as

claimed in one or more of claims 1-6 for use as an antidiabetic.

12. A pharmaceutical preparation which contains at least one compound of the
formula | or a physiologically tolerable salt thereof as claimed in one or more of

claims 1-6.

13. A process for the production of pharmaceutical preparations as claimed in
claim 12, characterized in that it comprises bringing at least one compound of the
formula | or a tolerable salt thereof as claimed in one or more of claims 1-6 into a

suitable administration form using suitable excipients and/or vehicles.

14.  Streptomyces species HAG 004107, DSM 13381.



