[ REPLACEMENT SHE3ET WO 97/ 47611

PCT/ EP97/ 02806 DI BENZO- OXAZEPI NE AND - DI OXEPI NE DERI VATI VES AND THEI R
USE AS ANTI - TUMOR AGENTS 5 The present invention relates to
conmpounds  of for mul ag(,ql) [ ertd 1.0~ \N erein R[erP] and are
i ndependent | y unsubst i t YtledS ISHEET HASKPEEN | ower al kyl CT’EP"”“”‘"
substituted by Iovver al koxy or |ojer al REPLACRDO or &cyl which is
unsubstituted or substi toted—by—one or nore of |ower alkyl, |ower
al kyl substituted by hal ogen, and | ower al koxy; X is CO or CHOH;
Yis COor CHerr]; and Zis Oor NH, and epiners and enanti oners

thereof, 15 or DIBENPO-DXAZEPRGE AND!-PIOXEPINEDERIVATSVES'ARD THEIR USE AS ANTI-TUMUR
used herein, theAGEBNT "| ower alkyl" refers to hydrocarbon groups containing

up to- and including 6, preferably 1-2, carbon atons unl ess ot herw se
speci fi ed wsi ch carirlic@resentinmﬁubulatdsmeﬁnpmundnbfsfbﬂ:ﬂulﬁ(é)d by | ower al koxy or
| ower al kyl thio. Thus, for exanple, "lower 20 alkyl" is for exanple,

met hyl, ethyl, t-butyl, n-pentyl, substitut elq t hyl ug_ AS
met hoxynet hyl , met hyl t hi onet hyl . e aliphatic,
araliphatic or aromatic acyl. PrefldsQbl has 1 to 6
carbon atom(s) such as fornyRl=agetyl ryl, iso-butyryl,
and pivaloyl. 25 Araliphatic acxil ' | acetyl which can
be substitutedby one or nore as | ower al koxy and

| ower al kyl substituted by hal ogenX
Met hoxy-[err]-(trifluoronethyl)-pheny
benzoyl which may be unsubsti t ut or substituted with | ower al kyl
such as, for exanple, nethyl, ethyl, tyl, and n-pefdyl or with
hal ogen such as fluorine, chlorine, bromne, or iodine. Preferably, Xis
CO,

B‘by, aromatic acyl is

wherein R1 and R2 are independently hydrogen, unsubstituted lower alkyl, lower alky!
10 substituted by lower alkoxy or lower alkyl thio, or acyl which is unsubstituted or

substituted by one or more of lower alkyl, lower alkoxy, lower alkyl substituted by
hydrogen or halogen or; X is CO or CHOH; Y is CO or CH2; and Z is O or NH, and

epimers or enantiomers thereof,
or the physiologically usable salts thereof.
15
As used herein, the term "lower alkyl” refers to hydrocarbon groups containing up to
and including 6, preferably 1-2, carbon atoms unless otherwise specified which can be
unsubstituted or substituted by lower alkoxy or Jower alkyl thio. Thus, for example, "lower
alkyl” is for example, methyl, ethyl, t-butyl, n-pentyl, substituted methyl such as
20 methoxymethyl, methylthiomethyl.

“Acyl” can be aliphatic, araliphatic or aromatic acyl. Preferably, aliphatic acyl has 1 to

6 carbon atom(s) such as formyl, acetyl, propionyl, n-butyryl, iso-butyryl, and pivaloyl.
Araliphatic acyl is, for example, phenylacetyl which can be substitutedby one or more

25 substitutents such as lower alkoxy and lower alkyl substituted by halogen for example, a-
Methoxy-o-(trifluoromethyl)-phenylacetyl. Preferably, aromatic acyl is benzoy! which may be
unsubstituted or substituted with lower alkyl such as, for example, methyl, ethyl, t-butyl, and
n-pentyl or with halogen such as fluorine, chlorine, bromine, or iodine. Preferably, X is CO,
YisCOand Zis O.
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30 YisCCandzi sO WO 97/ 47611

PCT/ EP97/ 02806 The present invention is also concerned with
conpositions containing one or nore conpounds as defined in the above
formula (1) or physiologically usable salts thereof; and the use of

t hese conpourM@9U4#76bhysi ol ogi cal | y usabl e salts thereof as drCI/ERSID2806
agents; a process for producing these conpounds or physiologically

Uﬁ able salts t heﬂ’ﬁef’tesﬁaﬁwﬂmwnﬁﬁil&%lmaéﬁeﬁmﬁ hﬁoﬂ; coRfaffiRE bibr @it 21 N OL
t hese conpoy A t hi ntion is.concerne
with corrpoungﬁiﬁgg1ds 2§ gefiged in %‘c RRR,S’ ﬁg& (B% %h?' ’X"l"%‘: \@e %%‘“ eRE: @di‘

A7, A8, AUESoLIese gompounds gr EW@PM}C@E:p%PW@GMﬁg aNTUmMETARSHIS RIPFOBSS B 1
B-2, B-3, B-farpradusingthesBcémpduntitier p‘wsmbkﬁal(y dsaﬁs szdﬁftlhdiﬁﬂ did| chietooigdnisms

Co d & ,
( 3m?)oglnhydr g&yabgﬂﬁreﬁdgéng%ﬁ éngt e%o&ﬂmnﬁs

tetranet hyl - 6, 7- di hydr o- 5aH di benzo[ b, e] [ 1, 4] di oxepi ne-8, 11-di one);
1) Appearance: wMare patigwlardy this invention is concezted Mithicomgounds fdentifi¢t/as &ind] C

15 3)A,eCA 4. Q.-QtA ‘3”15. -6, IAef rAl %[ zlj&g%\éo aﬁi ﬁ'leg-rrés]peéﬁire cp{i?ners in

met hanol )
Negat i ve i orfofgawnds 42/ li B-5 and B-6 of the foguleD @ GFfén‘-’-dfbleHMI a:

Cerr]H abr] O7 6) Hi gh resol uti on nass spectroscopy (for MH):
20 Compound KOt N8l =13 R2=}14EC0, Y=C0, Z=0 (3,7-di . dokP1,4,6,9-
GerrlH err]tggamethﬁ671&'§ydro-5aﬂ-%z?[§6[ -6 xE ﬁig%g: err )?

|n I\/EC]—I + N/ 10 HQ) Appearance : whike ¢rg8als00) 278 (14 200) 25 in
MeOH + N 10 NaOH2) Melting poiirt 8 1§71 688200) , 297 (13, 900)

328 (17, GQ0) 3€Spc‘:lﬁc mg%m{, q(,ag%: &uzq ‘Eg;??%r‘“tma%’) Mai n absorption

wavenunbers (cm are as 1729, 1678,
1639, 1604, 123234 Mpigulpweight (FAB-BIS feshod)H- NVR spectrum 400 MHz, in
DMSO- d6 used TMS as amlegative ion mode : m/z 3gNtMial standard [err]: 1. 01 (3H

) LT (3 0. oI Wi ookl Barizhor 238 (SH ), 28

(ngr r ]S )O 4.32 ( 1'2) Hdgh rcsolunon mass specrroscopv’ (f6]r NZ[-HZ) >-52 (1H d, J=shz,

20 Found : 347.1146

Calcd. for C1gH 1907 : 347.1131

7) UV Amax nm (g) :

in MeOH : 213 (20,100), 282 (14,500)

in MeOH + N/10 HCI : 215 (18,400), 278 (14,200)
25 in MeOH + N/10 NaOH : 248 (16,100), 297 (13,900)

328 (17,000)

8) IR spectrum : in KBr tablet, Main absorption
wavenumbers (cm-1) are as follows : 3410, 2932,
1729,1678, 1639, 1604, 1232, 1126
30 9) IH-NMR spectrum : 400 MHz, in DMSO-dg used TMS as an
internal standard & : 1.0l (3H, s), 1.77 (3H, d, J=2Hz), 2.09 (3H, s), 2.38 (3H, 5),
3.28 (3H, 5), 4.32 (1H, d J=5Hz), 5.35 (1H, q, J=2Hz) 5.52 (1H, d, J=5Hz, D20
exchangeable), 6.62 (1H, s), 10.60 (1H, s, D20 exchangeable)
10) 13C-NMR spectrum : 100 MHz, in DMSO-dg used TMS as
35 an internal standard 3 : 8.3, 8.4, 13.3, 21.8, 50.1, 74.6, 80.2, 82.8, 110.8, 113.7,
114.6, 117.1, 142.1, 159.2, 160.2, 160.8, 161.1, 197.5
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exchangeabl é), 6.62 (1H, s), 10.60 (1H, s, D20 exchangeabl e)

10) 13C NMWR spectrum 100 MHz, in DMBO d6 used TMS as 35 an
i nternal standard [err]: 8.3, 8.4, 13.3, 21.8,50.1, 74.6, 80.2, 82.8,
110.8, 113.7, 114.6, 117.1, 142.1, 159.2, 160.2, 160.8,
161.1, 197.5 WO 97/4°1611 PCT/EPY7/02806
VO 97/ 47611

PCT/ EP97/ 02806 Il)Solubxln 11) SoI ubility: Sol ubl e: di et hyl
sul f oxi de,” et hyl ace a\ ¥TE nsol ubl e: n-hexane, water
5 Conpound A-1: I, g&'EP‘F} Y}F““‘H‘iﬁrﬁ“}ﬂé‘é’é‘i‘%m"‘%“ﬂo Y=CO, Z7=0

(3, 7-di (et hyl car bonidsolable < n-hexane, water

6- met hoxy-1, 4, 6, 9-tetranet hyl -6, 7- di hydro 5aH- di benzo[ b, e] [ 1, 4] di oxepi ne- 8,

11-di one); ). ear a It e e

wei ght( Fags vSamaenbL : (RASEREN E-atel £E8, Y500, 720 utreicmplicmoringdy -
10 3) 6hipEthoxy- b, 6;98etmﬂxa1hyl-6[7edxhydrﬁdﬂg-d1benzo[b,e][l d1dibxepipe-8]1R+didre);
spectrum : 400 MHz, dedVB as an i nt er nal
standard [err]: 1. 5& Hﬁ =2Hz), 2.10 (3H, s), 2.17 (3H,
s), g? Ef‘é‘ﬁ‘}’%‘%h‘ ?ﬁ’ﬁq‘% 3.23 (3H, s), 5.69 (1H, s),
5.78 (1H, ¢, J=2Hz), 7. Besitveiipn mode : mlz433(M+H)s*) 15 Conmpound A- 2:
Rlerr]=H, mRe=p- broBDthu:olyHorﬁ(niﬁiCBojHﬁ))gZ @] (3 (4- br onobbenzoyl ) - 7-

hydr oxy- 6- met hoxy- g1
,4,6,9-tetranet hyl - % I"}Ném%y%fr‘:‘(::)mgaI-I-d g n l usc TP’;gxa%gl ne- W@d@ﬁ )
Z,._ a?:

di one) ; internpl standard 8¢ 1.09

wei ght (FAB- M5 net hod)34 (3H, s), 2.45 (3H, s), 393 (3}Pcs§lste9\/(@m s npge; q/U=2H2R .08 Vi) +
3) Mol ecul ar fornul a:, C25H err] Bierr] a8 4) [err] H NVR spectrum
400 MHz, in DVBO d6 u%ed TMS as an internal standard 8: 1.00

(3H, s), 1380 (3H, d, J=2Hz), 2.14 (3H, s), 2.45 (3H, s), 25
3.31 (3H, s). w&;sﬂﬂ-ﬁ R36p-prbimobenzoyi=XEZP, Y5CD] Z£Q KB-(HbomwbbenzoyF-717
(1H S),  hydroxy-6-methdxySP4 68 Herrdnelyish. Rlikydro BaflRliteatd (v, ) 1 dTcRoxebin-8,11-
dione);
1) Appearance : white powder
20 2) Molecular weight (FAB-MS method)

Positive ion mode : m/z 531 (M+H)*
3) Molecular formula : C2sH23BrOg

4) lH-NMR spectrum ; 400 MHz, in DMSO-dg used TMS as an
internal standard 5 : 1.00 (3H, s), 1.80 (3H, d, J=2Hz), 2.14 (3H, s5), 2.45 (3H, 5),
25 3.31 (3H, s). 4.29 (1H, s), 5.56 (1H, d, J=2Hz), 5.71 (1H, broad s5), 7.17 (1H, s),
7.85(2H, d, J=8.5Hz), 8.08 (2H. d, J=8.5Hz)

Compound A-3; I, Rl=p-bromobenzoyl, R2=p-bromobenzoyl, X=CO,
Y=CQ, Z=0 (3,7-di(4-bromobenzoyl)-6-methoxy- 1,4,6,9-tetramethyl-6,7-dihydro-
30 SaH-dibenzo[b,c]{1,4]dioxepine-8,11-dione);
1) Appearance : white powder
2) Molecular weight (FAB-MS method)
Positive ion mode : m/z 713 (M+H)*
3) Molecular formula : C32H26Br209
35 4) 1H-NMR spectrum : 400 MHz, in CDCI3 used TMS as an
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Conpound A-3; [ R[err]=p-bronmobenzoyl, R[err]=p-bronobenzoyl, X=CO,

Y=CO, Z=0 (3, 7-di (4-bronobenzoyl) - 6- net hoxy-

1,4,6,9-tetranet hyl -6, 7-di hydro- 30 5aH di benzo[ b, e][1, 4] di oxepi ne- 8,

11-di one); 1) Appearance: white powder 2) Mol ecul ar
wei ght ( FAB- W8ORw##16t1) Positive ion node:penyepodibsos M-H) +
3) Mol ecular formula: C32H26Br2d err] 35 4) [err] H NVR spectrum :
400 MHz, in CDCl[err] used TMS as an

-3- Wanternabiseandard & : 1.44 (3H, s), 1.97 (3H, d, J=2Hz), 2.19 (3H, 5), 2.57 (3H, 5),

PCT/ EP97/ 02806 3.38 (3H, s).521 ﬂmhemﬁz) standarsy, dwalh.s)lvéé(ﬂisld.mlsnz} 97
(3H d, J=2Hz), 2.19

(3H,
5.21 (IH d, J=2Hz)" 6%(3%‘1( Th5H, 3 9% 53'@??‘*@)8057(2@2" ’Z?—Pg)d J =8. 5Hz§
7.69 (2H, d. J=8.5Hz), 7.95 (2H, d, J=9Hz), 8.05 (2H, d, J=9Hz) 5

Compound A- 4Corhpoufil A:4:] kR 1=APREGCH3, %00, YNCUI)Z=D+((52S,68,75)-7- hydroxy-3 6
((5aS, 6S, 79)

di met hoxy- 1%&85%%{ ﬁ%&ﬁwmg 677 8ﬂ¥d‘8r aHsdxpg 50[85;?20‘1]%‘“ }ldfthe’b I ne- 8,
11- di one) ; )APP"a}.’?ﬂcAppY hite poweder Whl te powder '2) Mol ecul ar
wei ght (El - M5 netd)Mblecular weight (EI-MS method) Posi tive ion node: mz 362 (M+ 10

3) Mol ecul ar formula: 1 4 4) 1H NWR spectrum 270
!Yggglﬁwiok'['&rdé 872362(M) i nternal standard 8: 1.20 (3H,

MHz, CDC13

s), 1I 87 W3H, d 933% "i"‘?ﬁ“’(ﬂ”@?mz 56 (3H, s), 3. 50
(3H, s), 3.81 (1H4) IE-NMierfwm)m ymn(zamcnglaustdmumn d, J=2.5Hz), 4.91
(1H, inftrnal Tighdald 5 61.89 36-115 197 (5 d, J=2HRRRMBH, §; 556 L3H, 5),

et =) e el iR el L AR TeOU)S, o 22 i o 41

met hoxy- 2- phenyl prq;pl#lﬂz)%éﬁ(ﬂ'l ¢baS, 6R, 7R) - 2, 6- di et hoxy-
1,4,6,9-tgt rarrethyl -11- di oxo- 5a, 6,7 8tetrahydro-

éél\:-dglr benzo[ E! | | d EI g g@p&_lr)lgr?“%g?est HQRB _ 1) Appear ance: white
phenylacety 2-CH3, =CO, Y-CO =0 ((S)-3,3,3-trifluoro-2-
methoxy-2-phenyl-propionic acid (5aS,6R,7R)-2,6-dimethoxy-1,4,6,9-tetramethyl-8-11-dioxo-
5a,6,7,8-tetrahydro-11H-dibenzo{b,e}[ 1,4)dioxepin-7-yl ester);
20 1) Appearance : white powder
2) Molecular weight (FAB-MS method)

Positive ion mode : nv/z 579 (M+H)*
3) Molecular formula : C29H29F309

4) 1H-NMR spectrum : 400 MHz, in CDCI3 used TMS as an
25 internal standard 8 : 1.29 (3H., s), 1.97 (3H, d, J=2Hz2), 2.13 (3H, s), 2.57 (3H, 5),
3.09 (3H. 5), 3.72 (3H, d, J=1Hz), 3.89 (3H, 5), 4.98 (1H, d, J=2Hz), 5.60 (1H, s),
6.61 (1H, s), 7.42 (3H, m), 7.74 (2H, m)

Compound A-6: 1, Ri=(+)-a-methoxy-o-(trifluoromethyl)-

30 phenylacetyl, R2=CH3, X=CO, Y=CO, Z=0 ((R)-3,3,3-trifluoro-2-
methoxy-2-phenyl-propionic acid (5aS,6R,75)-2,6-dimethoxy-1,4,6,9-tetramethyl-8,11-dioxo-
5a,6,7,8-tetrahydro-11H-dibenzo{b,e][ 1 ,4]dioxepin-7-yl ester);

1) Appearance : white powder
2) Molecular weight (FAB-MS method)

35 Positive ion mode : m/z 579 (M+H)*
3) Molecular formula : C29H29F309
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Positive ion node: mz 579 (M+H) + 3) Mol ecul ar fornul a:

Cerr]H err] F309 4) [err] H NWR spectrum 400 MHz, in CDCl13 used
TMS as an 25 i nternal standard 8: 1.29 (3H, s), 1.97 (3H, d,
J=2Hz), 2.13 (3H, s), 2.57 (3H, s), 3.09 (3H, s), 3.72 (3H,
d, J=IHz), 3.cWOSIM4I613) 4 98 (1H d, J=2Hz), 5.60 (1H s),  PCI/EPS7/02806
6.61 (1H, s), 7.42 (3H, m, 7.74 (2H, m Conpound A-6: 1,

Rlerr]=(+)-[err]- err]-(tr ro

phenyl acet yl , &1@% 4@% '@é}é\é %fdtﬁ% AU o- 2-

met hoxy- 2- phenyl pr opkmﬂlétaed?rm(lséﬁs(ﬁﬁﬂ 18?(2*&&%@ 12e30,(3H, 5), 2.58 (3H, s),
é, 4’66’79ét ?t [ arrﬁt gyl 551'3@3%}1 d, I-le) 391 (3H,s), s7 .07 f‘“ d.::_,_)Hz) 5.66 (1H, s),
a, 6,7,8-tetrahydro z el{1l, xepi n-7-yl est

1) Appearance: whi te&ég&ﬂéﬁ‘fgﬁ[(% 'L 710 (%‘ Fbi ecul ar wei ght~ ( FAB- MB
met hod) 35 Positive ion node: nmlz 579 (MtH)

32 Mol ecul ar  Cofdpoti 991 q%]fmﬁsl CH33R8=CH3, X=CO, Y=CO, Z=0 ((5aS,6R,7S)-3,6-

PCT) EPo7/ 0280 methony: 146; -tetragethy )7 pasudsilfapyimeshoxys6yd-difiydro-5aH-cny [ err] used
TVMB as an dibenzo{b,e)(1,4)dixepine8, 1 tdiomelar d 8: 1.38 (3H, s), 1.96 (3H, d,
J=2Hz), 2.20 (3H, E§ ,(a{;ﬁmsa, 3.33 (3H, s), 3.63 (3H,

d, J=1Hz), 3.91 (3 566 (14, s,
) %7 GarpMplecy igh F g&,«s ot o ound A7,

6.62 (1H, &, 7.44
Rlerr] CHZSCHB R2=CH3, Posisy®ionymis, : @i@%(MaS*BR 7S) -3, 6-
di met hoxy-1, 4, 6, 9- sbmmmhmmanenmzms anyl met hoxy- 6, 7- di hydr o- 5aH

di 33“20[18, e][1,4] di4 KﬁmNﬂﬁs%chd'Sgﬂmz m CDCl3 used TMS)as APPear ance : white
powder

Positive ion node : h?‘i’"ﬁ'z‘é‘" ?&ﬁﬁ)el% 9 1§\55(3§e<5 p/s?égﬁ] 2 6 £3F 3 2,18 (BH, 5),
ClerrJH ernyerr]S 2.53(3H,s), 3.43(BH, X B.B8HIH/R), Srchfmlu;DM SORH\WZI=12. |5Hz).493

CDCl [err] used TM5 agy - 5 IH i nternal srandard 8: 1.40 (3H s),
188 (3H d. J=1.5hr) (B gL Gss gLt P NS e 2.53 (3H

s), 3.43 (3H ). 3.88 (3H s), 4.29 (1H s), 4.86 (2H, d, J=12.5Hz), 4.93
(1H g, J=1.50ompoAndA-§: 1R Lsfl, R2<H. X=CHOH, Y=CO, Z=0 (3,7,8-trihydroxy-6-methoxy-

1.4,6,9-tetramethyl-6,7-dihydro-3aH-dibenzo[b,ej[1,4]dioxepine- 1 1-one);
20 1) Appearance : white powder
2) Molecular weight (EI-MS method)
Positive ion mode : m/z 350 (M)*+*
3) Molecular formula : C18H2207
4) 1H-NMR spectrum : 500 MHz. in DMSO-dg used TMS as an
25 internal standard & : 1.43 (3H, s), 1.63 (3H, s), 2.01 (3H, s), 2.21 (3H, s), 3.28 (3H,
s), 3.56 (1H, d, }=3, 4.5Hz2), 4.07 (1H, ddd, J=8, 4.5, 1Hz), 4.59 (1H, d, J=5Hz,
D20 exchangeable), 4.67 (1H, d, J=1Hz), 4.77 (1H, d, J=8Hz D20 exchangeable),
6.40 (1H, s), 9.82 (1H, broad s, D20 exchangeable)

30  Compound A-9: L Rl=H, R2=H, X=CO, Y=CH2, Z=0 ((5aS,6S,7S)-3,7-dihydroxy-6-
methoxy-1,4,6,9-tetramethyl-6,7-dihydro-5aH,11H-dibenzo[b.c][ 1 ,4]dioxepine-8-one);
1) Appearance : white powder
2) Molecular weight (FAB-MS method)

Positive ion mode : m/z 335 (M+H)*
35 3) Molecular formula : C18H2206
4) 1H-NMR spectrum : 500 MHz, in DMSO-dg used TMS as an
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Conpound A-8: I, Rlerr]=H, R2=H X=CHOH. Y=CO, Z=0O
(3,7,8-trihydroxy-6-nmet hoxy- '
1,4,6,9-tetranet hyl -6, 7-di hydr o- 5aH di benzo[ b, e] [ 1, 4] di oxepi ne-1 1-one); 20

1) Appearance: Wwhite powder 2) Mol ecul ar wei ght (El-M nethod) -
Positive i on WBQ¥4%61L 7z 350 (M +* 3) Mol ecul ar fPCT/EPX02806
Jerr]H22g err] 4) [err] H NWR spectrum 500 MHz. in DVSO d6

used TM5 as an 25 i nternal standard [err 1.43 (3H, s), 1.63 (3H,
s), 2.01 (3H, s), dntcreaksgmdard): 13548H(QH.66 GH, s),2.01 (3H, 5), 24 )‘2(313 863.31BH. d,
J=5, 4.5Hz), 4.07 @ELH26dUtH, d,J=8Hz2)45.58 (1H5id) J=14H2)05.22 t1H, d, J=5Hz{20

D20 exchangeabl ) , egetadgdable), 553 (iﬂ[ig‘zém Aulé Llhhz)dssglgx @[3@&!1119,020
exchangeabl e), road s, D20
exchangeabl e) 30 CtSWpesl® A-9: | Rlerr]=H R2= H X=CO, Y=CH2, Z=0
((5aS, 6S, 8S) - 3, 7-di hydr oxy- 6-

th 1, 4, t b b, 1, 4] di I ne-
Goney: - CalablBHGIE LS, RS ARG R 0D R Wi ecurar

wei ght (FAB- M5 rre’i)tﬂﬂl?)’mnce whuepowder Positive ion node: mz 335 (M+H)
35 3) Mol enmhaecxﬂarwagm(Fﬂushb{hea)r] 6 4) [err]H NWR

spectrum 500 Hz, ﬁ%% %@md TJ‘V§4S’3(%4%+
lecular form

5
pcT/ EP97/ ¥2806 V\Q‘)E% ula ; G18H2INO6st andard 8: 1.15 (3H. s), 1.66 (3H,
s), 2.01 (3H, s), 4)21Htwv(&smcg9m 400N Hz3i MeOH-dqused TMS as &), 4. 26 (1H, d,

g;gﬁg%gegbllg) ( 1? 23‘n §. 235 31-&45) 490%313%;-@2&:,.( 0H(3H s).zugsu &H
520 3£é&11;§3\é§35l”§)5(75rb“Hﬁéﬁﬁﬂnésﬁal%‘ et oh o
X=CO Y=CO, Z=NH, 1) Appearance: white povvder 2)

Mol ecul ar 3eicehipotdd/s3- danfi®rhérdt)Compound A r3 7- dlhydroxﬁ6 n?aﬁdxtyt VE6 QQ&rdMﬁA- m z
R o e e gt 4
[err]H- NMR s eC‘EPxﬁW (5l |

1) Appearance : white crystals

2) Melting point : 198-199°C

3) Specific rotation : [&t]® p = -8° (¢ = 0.52, in methanol)

20 4) Molecular weight (FAB-MS method)
Negative ion mode : m/z 347 (M-H)"
5) Molecular formula : C18H2007

as an

6) High resolution mass spectroscopy (for M-H):
Found : 347.1140

25 Calcd. for C1gH1907 : 347.1131
7)Y UV Amax nm (€) :
in MeOH : 220 (21,300), 290 (8,400)
in MeOH + N/10 HC} : 220 (20,100}, 289 (8,000)
in MeOH + N/10 NaOH : 249 (17,100), 335 (12,800)
30 8) IR spectrum : in KBr tablet, Main absorption

wavenumbers (cm*1) are as follows : 3424, 2932, 1744, 1657, 1600, 1247, 1128
9) IH-NMR spectrum : 400 MHz, in DMSO-dg used TMS as an

internal standard 3 : 1.53 (3H. s), 1.66 (3H, s), 2.00 (3H, s), 2.32 (3H, 5), 3.24 (3H,
s), 427 (1H, d, J=6Hz), 5.13 (1H, s), 5.42 (1H, d, J=6Hz, D20 exchangeable),
5 6.54 (11, s), 10.38 (1H, broad s, D20 exchangeable)
10) 13C-NMR spectrum : 125 MHz, in DMSO-dg used TMS as
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I nternal standard [err]: 1.25 (3H, s), 1.90 (3H, d, J = 1.2Hz), 2.20 (3H,
s), 2.44 (3H, s), 3.36 (3H, s), 4.35 (1H, s), 4.95 (1H,
broad s), 6.56 (1H, s) 15 Conpound B: enantionmer of Conpound A

(3, 7-di hydr oxy- 6- et hoxy- 1, 4, 6, 9-tetranet hyl -

6. 7- di hydr o- 5SaMM#aek2o[ b, e] [ 1, 4] di oxepi ne- 8, 11-di one); PCT/EP97/02806
Appearance : white crystals 2) IVEI ti ng point: 198-199C

3) Specific rotation: [[err]][‘mj%i % i n mathanol(% 20

4) Mol ecul ar wei ght ( FRBew b 17.86.157, 2"3 31 3 75.4\Fefa 7PPe147ch LhbBe:
nmz 347 (MH)- 113.0, 1173, (M9l B ¢854, znsssrmlaami}i.alslbsrr] Or 6)
H gh resol ution n’B.Sﬁ) §aeghr oscopy (for Found

:347.1140 25 %¥* calcd. for Ct:Lerr]H[err CIerr] 347.1131

7) W [err] max nm ([ eSpluple : dimethyl sulfoxide, ethyl acetate,

: 220-(21, 3@0), 290 ( $nséfiBje : n-hexane, water in NEO—l + N 10 HC

: 220 (20,100), 289 (8,000) ' in MeOH + N 10 NaOH 249

17,100), 335 (12,800) 30 IR t KBr t abl et MRi
) 335 e oatb T epitageaf oo oy i o sior & iony S A-

ﬁ/ﬁé’:Z, _ 174[1)"\1/|,S Olggi'amétﬁﬂ%‘l -Uihgdro-ShHdibenzo[b,e)[ 1,4]dioxepfie- BLHI’-dxilnH) NNRdS ngt rum 400
, I'n use ] I nt ernal standar

[err]:1.53 (3H s), ﬂl“p%g“ﬁfﬁ Q"‘“’"‘}W‘Eﬁ‘i 3H, s) 2.32 (3H, s), 3.24 (3H

S), 4.27 (18, d, J-Biglec quhiﬁA%-MStsemd(lH d, J=6Hz, Derr]O

exchangeabl e), 35 Positive ionGmdaé : ld#333M+H)B. 38 (1H, br oad s, Derr]O
exchangeabl e) 3) Molecular ¥bnula>@HR3409ect rum 125 M err], in DVBO d6

%68772’56‘;‘? 4) 1H-NMR spectrum : 400 MHz, in DMSO-dg used TMS asan = © ~

PCT/ EP97/ 02806 internal standard & p 1i5h (3. 15h11-69 39w 19§ G 3); 3.2 (3i sp 2.3343K,

22.3. 51.3,,575. 4, 77.9, 289(%H, s %@?zs&aﬁ.ls%. sL53%1H. 5), 5.56 (1H, 5632 (8390, 117.3,
130.7, 1555, 155.8, 169.8, 165.2. 1965 1'1) Solubility:

Sol ubI e: dinmethyl sulfoxide, ethyl acetate, nethanol 5
| nsol ubl e: h- hWeppimer of Compound A-2 (3-(4-bromobenzoyl)-7-hydroxy-6-methoxy-

1.4,6,9-tetramethyl-6,7-dihydro-5aH-dibenzo(b,e}(1,4]dioxepine-8,11-dione)
1) Appearance : white powder
20 2) Molecular weight (FAB-MS method)
Positive ion mode : m/z 531 (M+RH)*+
3) Molecular formula : C25H23BrOg
4) IH-NMR spectrum : 400 MHz, in DMSO-dg used TMS as an
internal standard & : 1.55 (3H. s5). 1.71 (3H, 5), 2.04 (3H, s), 2.41 (3H, s5), 3.26 (3H,
25 s), 4.23 (1H, d, J=6Hz), 5.37 (1H, s) 5.46 (1H. d, J=6Hz), 7.07 (1H, 5), 7.86 (2H, d,
J=8Hz), 8.06 (2H, d, J=8Hz)

Compound B-3: epimer of Compound A-3
1) Appearance : white powder
30 2) Molecular weight (FAB-MS method)

Positive ion mode : m/z 713 (M+H)*+
3) Molecutar formula : C32H26Br209

4) |H-NMR spectrum : 500 MHz, in CDCI3 used TMS as an
. internal standard 8 : 1.63 (3H, s), 1.87 (3H, 5), 2.13 (3H, 5), 2.50 (3H, s), 3.47 (3H,
35 s), 4.92 (1H, s), 5.95 (1H, 5), 6.86 (1H, s), 7.63 (2H, d, J=9Hz), 7.69 (2H. d,
J=9Hz), 7.98 (2H, d, J=8Hz), 8.06 (2H, d, J=8Hz)
-7-



Conpotind B-1: epinmer of Conmpound A-1
(3, 7-di (et hyl car bonyl oxy) - 6- net hoxy-1, 4, 6, 9-
tetramet hyl - 6, 7- di hydr o- 5aH di benzo[ b, €] [ 1, 4] di oxepi ne-8, 11- di one)

1) Appearance: white powder 10 2) Mol ecul ar wei ght (FAB-NM5 net hod)
Positive i on WO®MI6H z 433 (M+H) + 3) Ml ecul ar f oPEEERI?/02806
Cerr]Herr]® 4) [err]HNWR spectrum 400 MHz, in DMSO d6 used

158 (3t s) CompaundBet: cqyiet Sf SSmpoind ARIGaslss, *R)g’*y@%g%* ety h65)
(3H, s), 5.5%uamehyb§,7- cﬂxy@@-@%&bgym[taelblﬁ]@gnp!@ﬁ I-diong}onpound B-2: epi ner
of Conpound A-2 ( By AfipeaiaféRetiddwier/ - hydr oxy- 6- met hoxy-

1,4,6,9-tetraneth h'l@lezlng' @éﬁg@ggpw,gé@zo[ b, e] [1, 4] di oxepi ne-8, 11-di one)

1) Appearance : Mol ecul ar wei ght (FAB- M5 net hod)
Positive idn node: m zPosisiveiopmpde “’/2362(1e1)+ 3) Mol ecul ar fornul a:
C25H err] Br J er r] 3) Molecular formuld } Cjol230% NMR spectrum 400 MHz, in DVBO d6

U)SedzT'(\)/E ?ZHan yl-dlleM% wmhﬁ%@ﬁmﬁhz.m@md@nﬂe@msaﬁﬁn(% s). 1.71 (3H,

s), S)

J=6Hz), 5.37 (I H, s)“‘?f"ﬁé"(‘iﬂﬂsd 7326‘&!2‘5{ 8%5@7‘ s(),lzkpsg}fl)yvéé@g}'iaasd(m

J=8Hz), 8.06 (2H ds),&%&ﬂ!ﬂ d, J=3.5Hz, D2@exaimigéabl), 385 (3H( s)04. 40 dul=8.5H23,

1) Appear gpce : EGIGQ%%S ﬁ\iﬂm 5) 2) Mol ecul ar wei ght (FAB- M5 et hod)
(

Posi tive ion node: 3) Mol ecular fornula :
C32H err] Br2g err] [err]H-NMR spectrum 500 MHz. in
CDO [err] usathripdin@B-Bnepimer of Compound A-5 (B Traifluetoarawthoxy-3rphpoyl-pr@BoniG H,

s), 1.87 3H, 2k nfethyl-8; 147d<£x%E$ 63B8-tetrahydro-11H-  S) ,
4,92 (1H, s) ac (ggg l%e:sz derﬁltho;%r 5@6(93!Hra g i 5t a, _gHée)tra o9 (2H, d.
J=9Hz), 7. 98 'dibgnzolh.ellj 4@&’? ping! éil"f , d J 8Hz)

-7 - \Appairancs 1 white powder

PCT/ EP97/ 02806 2) Molecular weight (FAB-MS method)

Positive ion mode : m/z 579 (M+H)*
3) Molecular formula : C20H20F309
4) L H-NMR spectrum : 500 MHz, in CDCI3 used TMS as an
20 internal standard 8 : 1.61 (3H, s), 1.82 (3H, s), 2.11 (3H, s), 2.51 (3H, s), 3.30 (3H,
s), 3.59 (3H, s), 3.88 (3H, s), 4.78 (1H, s}, 5.81 (1H, 5), 6.55 (1H, s5), 7.45 (3H, m),
7.69 (2H, m)

Compound B-6: epimer of Compound A-6 ((R)-3,3,3-trifluoro-2-methoxy-2-phenyl-propionic
25  acid (5aS.6R,7R)-2,6-dimethoxy- 1,4,6,9-tetramethyl-8,11-dioxo-5a,6,7,8-tetrahydro-11H-
dibenzo[b,e]({1,4]dioxepin-7-yi ester)
1) Appearance : white powder
2) Molecular weight (FAB-MS method)
Positive ion mode : m/z 579 (M+H)*
30 3) Molecular formula : C29H29F309
4) IH-NMR spectrum : 500 MHz, in CDC!3 used TMS as an
internal standard & : 1.37 (3H, s), 1.83 (3H, 5), 2.10 (3H, s), 2.50 (3H, 5), 3.18 (3H,
5), 3.72 (3H, s), 3.88 (3H, 5), 4.72 (1H, 5), 5.80 (1H, 5), 6.55.(1H, s), 7.45 (3H, m),
7.80 (2H, m)
35



Corrpouﬁd B-1: epi mer of Conpound A-4 ((5aS, 6S, 7R) - 7- hydr oxy- 3, 6- di net hoxy-
1,4,6,9-
tetramet hyl - 6, 7- di hydr o- 5aH di benzo[ b, e] [ |, 4] di oxepi ne-8, | 1-di one)

1) Appearance: Whl t e powder 2) Mol ecul ar wei ght (EI-MS nethod)
5 WO 9743641 j ve i on node: mz 362 (M+ BET/EBYIE2806 s
formula: (Jerr]JHerr](err] 4) [err] H NWR spectrum 400 MHz, in
CDC13 used TMS as {kcording to thcp rbﬂ;go% RERvG bR Cdmpodnd’A (R&H, S) .
1.84 (3H, s 53
(1H, él J= 3)5I-§ 9%5%%@%?@%‘& % ‘I’s’fﬁ? %o’ﬁa%b%‘#&‘ie?bylo

4.76 (1H, s), @ltﬁnn(na&mmorgamsm &jmmm tl& Senue@;mlhg‘fcapgﬁmfmmﬂumng
((S)-3, 3, 3-triCohpdunds ARRY/BOB Ynder Q%W lcoRticn iR B b@ture mediintind isolating

(5aS, 6R, 7S) - 2, - di net.hgx tetramathyl-8 1
" di oxo- 5a, 657, ‘f‘%‘t‘ﬂ"ﬂﬁ&&?‘%‘?‘]@ﬁ?’ “ri benzo[ b, e] [ 1, 4] di oxepi n-7-yl ester)

15 1) Appearance: white powder 2) Mol ecul ar wei ght

g ;:AI\B/E)I"VB ”Ft hO?) I'[‘he mxcroorggmsm used m'ﬂ% s§Bslfbe \ﬁé@mﬁl‘%%@umug
ecul ar fornul a rr

spectrum 500 Tppasa ﬂd%ﬂ" ‘541 glflgéé?hﬁ\% %scapableofpmflw;}rgr]lﬁ"gf

standard [err] con:po@gds( :ﬁspeesa)lly pref@red(sBhins sr)eAsQerg;alua(fgpqm@«)s NR7328, Aspergiliis,

3.30 (3H, ams NR73’85 NR7330, NR 7336 NR P38 8nd RRI7334 as WelV/d rhubdies &d 5. 81
(Cloﬁpoﬁ)n S b5 %‘@ Ogjﬁtg@déum NR 7328, Aspergiliul fiSvilgdezd NR P29, NR 7330,
((R)-3,3,3-tri B NR mmy\l&'lweww isplatsd ffromy @aize or spil; samples and identified as a

(5aS, 6R, 7R) - 2, &Graink betbdpingyto Akperdillns Rpbaitusane Akpelgillus filmigarus, respectively.
1-di oxo-5a, 6,7, 8-tetrahydro- 11H di benzo[ b, e] [ 1, 4] di oxepi n-7-yI

ester ear ance owder Mol ec r
wei g h% ( FABIB net h‘y?% sl denored A’Pe’ 8 ‘l}““' J‘BJOF’GE% NR 732§ Wﬂ%&dﬁw ok
(MtH) + 30 7329, BIR mo.e\m 7331, N&r 71832 and SBQBW} hi® b&hieposited with the DM8§)

1H NMR spect r Ueyeéie Sikin isHif Gnd 26RKaRuréIGmbH, Germany, under the
I nternal standar

(3H, s), 3.18 ?g&v r‘lrrlaty on @layg H%gi foléw\?iﬁs% Huug dporgczggﬂig 8 M ).
(1H, s), 5.80 AsnergigysfugigmgsMNR{7329(DSM kQW@Bmspem:llus fumigatus NR 7330 (bSM ¥479).
(2H, m 3520 Aspergilius fumigatus NR 7331 (DSM 10680), Aspergillus fumigatus NR 7332(BSM 10681)

and Aspergillus fumigarus NR 7334 (DSM 10682).

The cultural and morphological characteristics of Aspergillus japonicus NR 7328
(DSM 10677), Aspergillus fumigarus NR 7329 (DSM 10678), NR 7330 (DSM 10679), NR
25 7331 (DSM 10680), NR 7332 (DSM 10681) and NR 7334 (DSM 10682} are as follows:

Cultural ci teristics of strain NR 7328
On Czapek- Yeast extract agar (CYA), the colonies grew rapidly and filled with Petri
dishes after 7 days at 25°C, showing abundant conidiogenesis in the center of the dease
30 floccose mycelium mat. The color of colonies was deep brown to dark brown(Munsell,
7.5YR2/2-7.5YR2/2). Mycelium was white. The color of reverse side was light
yellow(Munseli, 2.5Y8/6). Exudate and soluble pigment were not produced.

On malt extract agar (MEA), colonies grew relatively slower than those on CYA at
35 25°C, attaining a diameter of 48-50 mm after 7 days at 25°C, forming plane, dense, heavily
sporing colonies. The color of colonies was dark yellowish brown(Munsell, 10YR3/2).
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WO 9747611

PCT/ EP97/ 02806 According to the process provided by the present
i nvention, Conpound A (R =H, Rlerr]-H X=CO Z=0 and its epinmer
Compound B (R =H, Rerr]=H X=CO Z=0O can be nmade by cultivating a

m croor gani siW@eN4atli ng to the genus Aspergillus capabl e of RaEPIT02805
Conpounds A and/or B under aerobic condition in a culture nedi um and

i solating 5 ) d Bfro .

o oy MRTREN s BB "B SHh o e it e e s B,

(i ncl udi ng SY84y Exvdae %OWBIMP&%%)WEYEI“W%“’( o the genus Aspergillus
capabl e of producing these conpounds. Especially preferred strains are

Aspergillus | apow%@g&uﬁ%@ﬁw +d¢ésu1cPosL %@Yg@é)% 28R, ?&%%nonml? gi

NR 7331, NR 7332 an E var i ag%

Asper gi | | §isjrapidly; sspidariyso theseon QX At 23 PJ§F6?¥?@%&°H§°“NQ“?‘32§° RO AR
7331, NR 733MyeéshidmNiis iwhiré andflecchbse0 IThe exverse colommaszellowish anhiitesanpl es and
identified as a strain belonging to Aspergillus japonicus and

Abor g1 || s | aportuTAmE? S e sHAmA Fer GRermEl g 2 I m n 5Bserin
7330, NR 733days.Nwhicichawed shlddie, iBanatecoptonizs.c Gonidiogericsis (waspodr. The cobw>E

Deut sche 1§arm§1&ﬁ&w&raailéﬂén&%%ﬂymmewwsé?lR&l&s‘e%ﬂﬁv@w yelldwigly, under

t he Bud dre%& 1996 as follows: Aspergillusjaponicus NR
7328 (DSM 109 Slz)rgl | 1us fum gatus NR 7329 (DSM 10678),

Aspergil | us fum gatus NR 7330 (DSM 10679), 20 Aspergillus fum gatus NR

7331 (DSM 10680) , OfSRA dlistc, Ydrriidtiol Way Sot¥Bsericar. ( DSM 10681) and
Aspergillus fum gatus NR 7334 (DSM 10682) . The cul tural and

nmor phol ogi cal char act eri st [ cS of Asper gi |l us japoni cus NR 7328 (DSM
10677), ASpeMArpnegical.enags S14S O § SER&0678), NR 7330 (DSM 10679), NR
25 7331 (DSM 10666\)1d1aN3a&'s3v3&e fdaﬁw slﬁﬁﬁﬂx)d @ﬂdlnmeV&QHloﬁmmnsar e as

fol | ows: wrighhtd M[ﬁ}msgﬁ?{: %&9 Pﬁékk&sﬁ] h&ﬁxﬁ@ dhd INBVJ:@@ P.mOSt egure of surf BN

Czapek- Yeast eﬁra t es rew rap, W th
Petri d PEYrsieless f’é?“’l? wan glebose opngagly 5. é Hg im ﬁ?’“EB?ﬁvﬁl“'& enesi s

i n the cent ecolofedtitnsontksvhacbrd@n sﬁakloc&umewasylneﬂ mmmmallcdiﬁeS 20k 350-#I0(d80DNi es
was deep By Oy, t€onitfid Kadsiousé M’dﬂﬁéll)llmse. occasmﬁalﬁ/Yﬂxﬁ’chl PidBen®l in M¢E,S.5-5.00 Was

Exudai o and b1 TETETg e o 18 oHns yp8 e wiE wisdh iiBafipiges P 107©)-

extract agar (MEA), colonies grew relatively slower than those on CYA at 35
25[err] C, attaini Mhe &raiti NREB2S foprhed!darbtolored i softfe skadéayf dlagk, dehdeeolohies with

formng pl an%bum %mdlb%@ﬁ’esfsy Vesicle was globose or nearly so. Strigmata was in a single series.
25 Conidia was globose to elliptical, echinulate, dark colored. On the basis of these distinctive
characteristics, the present strain NR 7328 was identificd as a strain of Aspergillus japonicus,
designated as Aspergillus japonicus NR 7328 (DSM 10677).

Cultural ) teristics of strains NR 7329, NR 7330, NR 7331, NR 7332 and NR 7334
30 On CYA, the colonies of these strains grew rapidly attaining to 53-6l mm ina
diameter, except NR 7334 that were later than other strains, reached to 44-45 mm after 7 days
at 25°C. All the colonies showed plane, veltinous texture with abundant, fructuous
conidiogenesis. The color of colonies was dull bluish green(Munsell, 7.5BG4/4) or deep 10
soft blue green(Munsell, SBG4/2-7/4). Mycelium was white only at margins and sometimes
35 inconspicuous. The reverse color of NR 7329 was colonial yellow(Munsell, 5Y7/6) and that
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sporing colonies. The col or of colonies was dark yellow sh brown(Minsell,

10YR3/ 2) . 9.

WO 97/ 47611

PCT/ EP97/ 02806 Mycel i um was white but inconspicuous. The col or of
reverse side wOPMlLye| | ow( Munsel |, 5Y8/ 4) . Exudat e and®CIEPITNI806
pi gnent were not observed. On Czapek- Yeast extract agar with

20% sucrose ( Q¥ RInedbafd Shd idpleslyBoviMARBIES. sYBRNPsob AR ereth (MbERY t O
t hose on CYA rr] C. The c?l r .of col onies s ,al so dark brown.

Mycel i um was %ﬂ@ﬁ@ﬁﬁﬁéﬁ%@ “b?‘fﬂg?‘gvé‘f”éeemé&“ Peilas yel I owi sh white.

On CYA at 37'C, the colonies grew noderately to reach 17-18 nmin dianeter
in 7 ] dayls, wh:c @hﬁhﬂ.‘{‘&li{é cBldhies pRw rh'ﬁ&l?.rﬁilnlﬁlirfg(ﬂlﬁﬁﬂ ﬁﬁ}in%ﬂrﬁﬁ&rﬁﬁézhtms
P 0ot 8y S 8 05 RSl a5 bt Wihoh ol B BRE ke SR o
CYA at 5[ err] 5" geThe eiericfgolnpics was dulligresnye greenisicgraydiysnell. 5G5Ha1/2). Mycelium
characteri sti cyagihcontpicions.NThe/cdic? of reverse side was doftiest dtldull SeNew prREMunSHIR! €
RNy P R e o
surface of vesicles. Vesicle was gl obose or nearly so, 35-55(-75) pm
in dit ﬁm%‘L eriow t h hemvclwm 51,25'0.'rhe@ab@ieeg}ewa;ﬁmm) h ©950V96 ikl GlamSiet DS
was i ck, sno - : - - ‘

gl obose to subg#yg’b‘%@%‘, S%g‘évgég‘?’cs)%’gle dz;&%%r?%&fcgéqﬂ%@p%ﬁ%d Fgr%méglr’%h X‘gﬁgmgs 0
p.min di amet eWereSpme ascBosson A abky G Mygsliumewes whirear dighy sreenishyeliow@psddly
spi nes. 10Y9/4) onlyTdha nsdrgia Thelxéverss 28lof of colshicdaras creainao etdium greenishshade
of bl ack, dens | ' HPSR L di | '

gl obose or neaﬁlﬁ%%pﬁsg?'r t|IMthrr7:Z16t)éto\/'\‘/fleefstii}lpn a g‘?ﬁg@%&??g@s&ggﬁd@mﬁﬁsﬁe

gl obose to ¥l | PE¥™al | echinul ate, dark colored. On the basis of these
distinctive characteristics, the present strain NR 7328 was identified

as a strain of Aspep@CllaUgi3gORbloHies grew rapidl§ ahd RSO B AURE sBowinf Plane,
J aponi cus NR 78’3\!%47%%%&193?& color of colonies was grayish yellow green to sage green(Munsell,
7.5GY62-5GY6/2). The conidiogenesis was so profuse and the mycelium was inconspicuous -
20 or only at the margins. The reverse of the colonies was sulcate and colored buff to light

reddish yellow(Munsell, 2.5Y6/6-7/6). Some of these colonies produced clear exudate.

On CY A at 5°C, germination was not observed for all of the strains.

25 Morphological characteristics of strains NR 7329, NR 7330, NR 7331, NR 7332 and NR

1334
Conidial heads were columnar. Strigmata was uniseriate with closely packed phialides

which were paralieled to each other and the stipe axis. Phialides covered upper half to two-
third of the vesicles. Vesicle was spatulate or funnel shaped with thick wall, 13-30 pmin

30 width. Stipe was uncolored, smooth walled, gradually expanding into the vesicle up to 400
um occasionally 500 um in length. Conidia was globose or subglobose to ellipsoidal, 2.5-4.0
um in diameter. Surface was various, smooth to rough and occasionally echinulated.

Colonies grew rapidly at 25°C also at 37°C, colored in some dull green shade, dense,
35 abundant conidiogenesis. Conidial head formed columnar. Vesicle was spatulated, fertile
over the upper of half to two-third of that, with closely packed phialides to be parallel to each
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Cul tural characteristics of strains NR 7329, NR 7330, NR 7331, NR 7332 and

NR 7334 30 On CYA, the colonies of these strains grew rapidly
attaining to 53-61 mMmmin a di aneter, except NR 7334 that were |l ater
than other strains, reached to 44-45 mm after 7 days at 25[err]C Al

the col oni es WOAU1bl ane, vel tinous texture w th abundant, PCIEPYIE2ED6
coni di ogenesis. The col or of colonies was dull bluish green(Mnsell,

\Zvag B\AG# t4)e 8:} l‘ﬂ@xg&t?ndtrtrt%raxxs Sm%:tg:{tﬁ whid i\{% sﬁfgﬁ%@ﬁw Irl.l,ib‘i‘xgilxqats wlﬁ?ﬁﬁfllzglzﬁ:ﬁl to J\'ﬂ\i’/ﬁ‘s@id'gpm
ol orof *NR P36 YRS oF et fisined i PGS e et g Nt 73pg, 1R 7350, R

- 10- 7331, NR 7382 9md NR@:BM were xdennﬁed as a strain of Aspergillus fumigatus designated as
PCT/ EP97/ 028Q8pergiilus furdgauBNIO Y518 (DSM R1678), NRS7336 RDSH 10679)0NRVBBEE@SM

57,50 U A o L e 21

attaining 52-63 mmin dianeter after 7 days at 5 25[err]C, plane, dense

occasional l'y fel tm&p&&ak ﬂ?anawtﬁwprésaﬁﬁwenhe%EM& rhdtie By chiasainga CYA at
25 C. The col aor of

[oe] reen,t o nse

S5/ 4-71'9) - Fjerereaien Soopgind Pt s ApErlulseBbiE B i CUMREA mgor
col orl ess or udddrlacrpbic conditons émg talveeingdivm and ﬁob@vssm;momwap@m the| ubl e
pi gment wWe§ € cARireObserved. 10 On CY20S at 25[err]C, The col onies
grewrapidly to reach to 50-56 mmin dianeter in 7 days, which showed
dense, velunous or felty colonies, The color and texture of the col onies
were sane as t hos&heepittionin %?@PMP@MMF#GBWWOW@ cgrricd ogtip aguliemi sh
yel | owm( Munselshedium whitf ¥0icdihs Ostornany mitriehis Giable by fte chieroetganismdeing caltivared.oni es

was creamto 1{@&}%@ gﬂrx?e%%eggam be %&I“LM %Qfﬁedle, gﬂn@g ﬁx)crospl{ai/cht Beerdtl ai n

FE 6425 faint y pro uce % On
CYA at 370%r rielassesyficxtrnandgpispyreshqrenty NiFRgep souress o o ERBEPIE; SO3PEaR Tl ng
pl ane, gdmﬂllnmwsxun‘fh@cmMcOdmdfyem.l yoast extrash somyrstegp bauopel | ow

green to sag ean%ﬁ?ﬂﬂ'ﬁ MURRE sddium nitrate’and D RS %@Y&f 2Morc'5b@l' fhereintliyQie QBERI16 theas

so profuse and cel um was I ncon nglgvﬁous

rgins.
The' rever se GRIRT IR pMeRorgaRie ariporaeris SKRERTESH BF BIPISPe ¥*t°§'?‘r‘8 g the
reddi sh yel | owicheorgasistn and féri6éreasihgale présinstionof Fungaresstins. dixpmplepplotitted cl ear
exudate. 20 substances are inorganic salts such as, calcium carbonate, sodium chloride, phosphates and the

like,

The cultivation is carried out under aerobic conditions in an aqueous medium
preferably by submerged fermentation. The cultivation is suitably carried out at a temperature
25  of 20°C -37°C, with an optimal temperature of 27°C. The cultivation is preferably carried out
atapH 3 10 9. The cultivation time depends on the conditions under which the cultivation is
carried out. In general, it is sufficient to proceed with the cultivation for 20-200 hours.

For isolation of Compounds A and B from the cultures, separation methods which are
30 usually employed to isolate metabolites produced by microbes from their cultures can be used.
For example, the mycelium can be separated from the fermentation broth by centrifugation or
filtration and the objective compounds can be extracted from the filtrate with a water-
immiscible organic solvent such as alkanol for example, n-butanol and esters for example,
ethyl acetate, butyl acetate etc.. On the other hand, the objective compounds contained in the
35 separated mycelium can be obtained, for example, by extracting the mycelium with a solvent
such as aqueous acetone or aqueous methanol, removing the solvent and further extracting the
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On CYA at 5[err]C, germnation was not observed for all of the strains. 25
Mor phol ogi cal characteristics of strains NR 7329, NR 7330, NR 7331, NR 7332

and NR Coni di al heads were columar. Strigmata was uni seriate
wi th cl osely packed phialides which were paralleled to each other and
the stipe axi sWHH4Sdes covered upper half to two- t hi PETEPIT/O2806
vesicles. Vesicle was spatulate or funnel shaped with thick wall, 13-30 pm
in 30 wdth, S I o]
the vesi ol e ubtaeqin : wHE ikl oy *@&Bﬁ‘*’“mﬂﬂa %%cn‘?@?f@g et ok
gl obose or su%‘%&‘@gtaée‘léls!"ihdéé?‘!ﬁp 5“‘?“5 9. ad then congR ‘|“’ed B[FF?“&%e

was vari ous, %mmltmacrwu@omoﬂxdsmmhaalhbpumbytmmedt‘ partition methods,
Col oni es gr ewcbﬁamdéhvon?émg% al ibtnadsIasiRg sxﬁ&ga R Exitié, o'éaaecysi h&agyieen

shade, dense, coni enes

Vesi cl e was® sp‘é ‘é‘? taFP‘g"‘% )Wi"r’gtlcfféh’ﬂﬂﬁﬁ E&ﬂ“‘%éﬁ'{’-’“ﬁ? M f‘ﬁl"sd of
that, with cl csslechgebemtdadylgsﬁimlgeﬁmd phenybsiligpgehbtc als atsoriseats).

- 11 - V\D 97/ 47611

PCT/ EP97/ 02806 he axi s mat a si Ie ser.i es.
Coni di a was snal | Qﬂ%’B é MErsdtplared i e %m()gilm\tt‘\ﬁ‘@q‘ﬂggr §‘"b€ foqueted into
di stinctive ctp&vaglpsncalbtusalslg sttltséc prsedigmtsalstanmmoninnhRLAIQ Dby ¢dRvarBidaal nidthods.
7331, NR 7382 and NR 7334 were identified as a strain of Aspergillus

7330 DM 10675) . s Aot sotifemel BESRo il AR O IE RS B

(DSM 10682), rrespeesively agoprding to Processes A to Edesstibadcheretnadier B of the present

i nvention can be nade by cultivating a m croor gani sm bel onging to the
genus Asper gi prabl e of maki ng Conpounds A and/or B under aerobic
conditions in ure nedium and i sol at i Conpounds A and B fromt he 10
culture. 15 Compppadsaf thei formyia ) !“r?’"a‘@&) } igdowes allyl. RA 15 BydspgegeRand Y are
i nvention can ©® asdZis ©for®k is hydregenlR2 isrlewer alky), nemmmmmmme: orR! and
custonmary nut fﬂ%}ﬁo&ﬁ%ﬁ& )p%dt\hﬁ-e'ﬁdqrﬂoi ﬂ@éaﬁrﬂep?ddﬂgﬁd(ﬂé) ‘tom ound Adr
carbon sources_t sucro

€ nent{oned, for exa
starch, glycerBmit f@yfhﬂndaggé‘&yw iz 41} th PEESERC EH) bAs hﬁéP%‘@?"“Wﬂ’?%@ﬁr

sources are f osilvexenigslie an eniselxentisuch as acetone or N,N-dimethylformamide. The reaction
20 temperature can vary in a wide range between about -50°C and 150°C, preferably between
about 0°C and 100°C. The methylation can also be performed by oearment Compound A or B
with diazomethane in a solvent such as chloroform or methanol. The reaction temperature can
vary in a wide range between about -0°C and 80°C, preferably between about 10°C and 30°C.

25 Process B :

Compounds of the formula (1) in which R! is acyl, R2 is hydrogen, X and Y are CO
and Z is O: or R} is hydrogen, R2 is acyl, X and Y are CO and Z is O; or R} and R are acyl,
X and Y are CO and Z is O can be produced by acylating Compound A or B with a carboxylic
acid in the presence of a coupling agent such as carbodiimide in an inert solvent such as

30 acetonitrile or dioxane. The reaction temperature can vary in a wide range between about -
50°C and 100°C, preferably between about -20°C and 50°C. The acylation can also be
accomplished using a reactive derivative of the said carboxylic acid such as for example, an
acid chloride or 3 mixed anhydride with another organic acid, for example, benzene sulfonic
acid. The acylation is optionally performed in the presence of a base such as sodium

35 bicarbonate, pyridine, tricthylamine or N,N-dimethylaminopyridine in an inert solvent such as

| methylene chioride, chloroform, acetonitrile or N.N-dimethylformamide.
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cottonseed neal, neat extract. peptone, dried yeast, yeast extract, corn

steep liquor, ammoni um sul fate, sodiumnitrate and m xtures thereof.
Mor eover, there may be added to the cul ture nmedi um ot her organic or
I norgani ¢ substances for pronoting the growth of the m cr oor gani sm and

for increasi NYO4763t oduct i on of Fungarrestins. Exanpl es of BCR/EPIZ02806
subst ances are inorganic salts such as, calcium carbonate, sodium chloride,
phosphat es aeg thg i ke. The cultivation is carried out
under aer obi tions in an aqueous nedi g,m prefgerably by subnerged
f er ment ati on. TheCermpaundseftasformula () imwhigh R isdpwer alioth Bt is gol.faed ¥ am €0 25
of | 20[ err] C amdi’Z &r®;]ocR 1ué idyl, ®? ip piwerralkyll Knpd Y aire!CO anfl ZAY Dean béprodived by
cultivation | ' : -\ D ' i on
Fime dopends SRR caasiats SARE kERuANh 1p which RY IGREL alefiPRDis mydSatk Mgty | 00
out. In genetBICOaRdZ is Qor R ds hydroges, %wé%&%%#%i%%ﬁ%&%ﬁ%r

20- 200 hour sprepared according to thefprocesssA) with @ carbdxylioaqid inntis prasenceioffa douplingt he

cul tures, se , InG &%ﬁﬂe ' te
met abolites g%g'ﬂdgggs W%%@éﬁ regtrr;';l(a %vﬁéfg‘rwhd%u:d?éﬁéﬁe{gﬁng e u?@&'@%&‘ For
exanpl e, t he FREBANIE L NHY Bba Widssangedgtwers ahoutS07Ce andb {1026 pEsfemply brtwsen
centrifugati aboun20°C and 50°C. Theuidytution bah difvcbecinried bunusingaTEetividerivativelnt the
extract ed q(r ot uis}eoiyul:faaats@chvxstf% RathBe Slnacid chioridk 879 Xl hfthyRR AR arkitley €N

f anol for, uaggl

such as a exanpl e, n- and.esters for. exanpl e . et hyl
Soetate, but §TEBEAF OF SRAmPIe, BB IORE A e 2RO PO RICPoLToTRB R e
cont ai ned i nptesence 96a busp auchtas dodiyw didarhonase: pyitiding riethylamine poN.Nexanpl e, by
extracting t QfnétkR@hinopyritfidein an fie\68NEnt such as mizthylene Sh10AAL BMErofsRY, fitfonifile
?gg_eous met h%rn ﬁj .N-d%qg\#oﬁ?gtg%g osr%l.u\\/ Eep Broﬁ‘&‘c%’d Lyuglfcﬂgtringec)ggp%\%ds Iggthte rgc?rmula. (D in
PCT/ EP97/ 628@@iich R is acyleR? isthwdspigerh Xaandat are COnlZcis 6% er B ischydrgem R7dntcyl The
thus obtai ne &Rl YeRICO adEZ is G (@preprired dbdording to tife fboiwy ptocdss Bywhljemalkgluch as
sodi um sul _f a%gliﬂg'aﬂ%mgﬁaﬁ%e%ﬁg Sraluaed § glpzﬁ.rpo([jﬁﬁﬁ{'ﬁ%grbgﬂa?é?%ﬁer oxide in 1N€
resultlng cru gmﬁr%r;g(uns a can b_e puritiec bﬁ neans O artition
met hods, an RSN AN A5EPRS: A A -dimsthpiiormamide; \The '§f“f"i°EéF“y§Fa,‘“'aFﬂ’m num
oxi de, oct adeay insiwidcangebewéen aBophaf©ant BBPC, pferablsbasemnabewit-20°Cand Hi gh
Per f or mancg Lsosg] Tiwe%wr?fogt%@mbé betoRfled by redtihg Ecingithds R6f BURGY! - Si | i ca

| and pheny] - . . Us). : Conpoynds, A
And Blwer o | SRR e ph smoR o o tnapgh Toe FRon RN BadS NS

in a wide range between about -0°C and 80°C, preferably between about 10°C and 30°C.

Process D

25 Compounds of the formula (I) in which X is CHOH, R! and R2 are each hydrogen,
lower alkyl or acyl. Y is CO and Z is O can be produced by reducing Compound A or B or the
compound prepared according to the method described in the above process A, B or C by
hydrogenation over a catalyst such as palladium on charcoal or platinum in an appropriate
organic solvent such as ethyl alcohol or acetic acid, optionally, under clevated pressure; or by

30 treatmen: with sodium borohydride in an appropriate organic solvent such as ethyl alcohol.
The reaction temperature can vary in a wide range between about -80°C and 50°C, preferably
between about 0°C and 30°C.

ProcessE
35 Compounds represented by the formula (I) in which Y is CH2, R! and R2 are each

hydrogen, lower alkyl or acyl, X is CO or CHOH and Z is O can be produced by reducing
-14 -



physi ol'ogi cal |y usable salts (e.q. sodiumsalt. anmoniumsalt etc.) by
conventional nethods. 10 Conmpounds A and B can be converted
into Conpounds A-1 to A-10 and B-1 to B-6, respectively, according to
Processes A to F described hereinafter. Process A 15 Conpounds
of the formula VP ¥lhhich Rlerr] is lower alkyl, Rerr] is hacwmryensek
and Y are COand Zis O or Rerr] is hydrogen, R2 is |lower alkyl, X

ggdazdarzel gooaggﬁé%dna Ar%r @rorg{egao lﬁrﬂfjpre pared aEi?oraﬁ@;d cRYRlethdl Haskribed iR B a\éfﬁéle
ol e o o oy BitRrst A B 6 Ry srebimaang e odiity HEBREGR inie Approptiat Grasuis SRR o

or si | ver sushias ethylralcohol. 'rﬁbe tea@mn\zmermc loam vary det wide range between about -80°C
NN- di met hy| f or grdTgbe, Jieﬁabg%me% 0°¢ gAPRpEL Ure can vary in a wide range
bet ween about -50[er rﬁ’C and 150[err C preferably between about

O[err]C and 5100[err]C The net hyI ation can al so be perfornmed by treatnent
Conpound A or BrocessE with di azonet hane in a solvent such as chl orof orm or

gg'z) h ?nolo[ e;l'? ]eCr eact CompdumaPRprREHE Fygﬁe formula {1} in/whibh 2 1§(\Nﬂeaxfdél(%dhﬁ e
u -
OC dre é&{aicl\@r alky Pérak At %0 é@to\“'gﬂ@n-fg&ﬁtf I%Ebe({r ﬁﬁ@c produced

30[err] C. orrrula&
Rlerr] is acyl by reament of Sompaunsyh or Bwramompaa@ poepared accerding o the methodr

g[r ere ]C : s hydr aewfibedid me%baccfghmcexs ANH, 0, DWrE @ﬁé%ﬂm&alxﬁ apap;ﬁé CrB{ee:rx gdnicand R2.
Corrpou%d A or é&ivﬁ{?guc\ﬂag% &Hﬂfomaa’dg Fe Qt Nt «E?%E&&gﬁ'ca\eﬁoglf Xb%%'g%lol

agent such as EEfEaRY behvgen musamq we3P°G é?llPéﬁf‘ bs heaing in apeppOpEats ﬁ?‘t’?‘l‘ |sech<ﬂs
di oxane. The r eslodneand benareriatherpresenos of ek acid smchwadieyridiningn pbe!hmanfoamm the

50C. and 1001 er idoperfi b&b JbolPISH RPE! preftf il fecAlitoia 80 fdisoTre

acyl ation can al acconpl i'shed usin reactive rivative of t
sai d carboxyﬂ I C aC| d such as for exarrpl e, an aci d chI oride or a mxed
anhydride withd life ponctivi ed ce

agl goleBren ggyl at OnTgﬁgdtM;HcRﬂ?{:Jé?‘in&ﬂi Emnm@%mqtan@swmﬁﬂ& ﬁmgtarambaa %exﬁméﬂ |
N, N- di met hyl ani hég‘{?s)'ldbﬁ qfiFo Fdﬁ ‘ﬂg}“f' (éaﬁF t&ﬂ%\dag%mﬂaé“c cell Ling (ARG “Shyere all

chl oride, chl oPyrfchassd ffat!’e‘b'Bﬁ‘E {Amezicanrtyne GellGuimrerGalleeriam andiwere grown in culture in

- 13 - 20 medium WPefobhrfetdéd by ATCC. Anti-proliferative activities of the compounds on the

PCT/ EP97/ 02806 4,
which Rierr] 13 breast ca carcuﬁ:ln%)“ G %ﬁfg-qb and MCF- 7)9&9988 N tuch barliiSind B8 HHeTC
320 DM and HCT116) and the lung carcxnoma ceil line (H1299) were also tested. For analysxs
of the effect of various compounds on growth of these cells, the cells were plated at a
concentration that allowed for a minimum of four doublings at the end of the assay. The

25 compounds to be analyzed were dissolved in 100% DMSO to yield a 10 mM stock solution.
Each compound was diluted in H20 1o 1 mM and was added to triplicate wells in the first row

of a 96 well master plate which contains medium to yield a final concentration of 40 uM. The
compounds were then serially diluted in medium in the "master plate". The diluted
compound(s) were then transferred to test plates containing cells. The final concentration of

30 DMSO in each well was 0.1% DMSO. MTT assays were done at different times after the
addition of compounds. MTT (3-(4-5 methyl thiazole-2-yl)-2,5-dipheny! tetrazolium bromide,

- thiazolyl blue) was added to each well to yield a final concentration of 1mg/ml. The plate was

then incubated at 37°C for 2.5-3 hours. The MTT containing medium was then removed and
50 i of 100% ethanol was added to each well to dissolve the formazan. The absorbencies

35 were then read using an automated plate reader (Bio-tek microplate reader). In case of Saos-2
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and Z'is O or Rerr] is acyl, RRis lower alkyl. X and Y are COand Zis O
can be produced by acyl ati ng conpounds of the forrmula (1) in which
Rlerr] is lower alkyl, R2 is hydrogen, X and Y5 are COandZis O or
Rlerr] is hydrogen, Rerr] is lower alkyl, X and Y are COand Zis O (as

pr epar ed accoWHgWQ"f'é the process A) with a carboxylic acid PETERENSsence
of a coupling agent such as carbodfimde in an inert solvent such as

acet ont 11 | Cochls, BPULRDladd 1 6 EAGHIEL compouh ® BRE B HffErefiftdndAirkridd 28 ndhide
range between about - ﬁ&n 0 erﬁ&, %or _,era'tg etween . . about
-20[err] C antf*5@ P$P£ @°&é‘5fl‘£ﬁ? “E“Qﬁ“ﬁ"f%“ z%%ffﬁr\fqgﬁaﬁﬂ‘t“"&si ng a
reacti ve derThemesults apf showe i Tablsshi d carboxylic acid such as for exanple, an

acid chloride or a m xed anhydri de with anot her organic acid, for
exanpl e, henzene sulfonic acid. The acyl atnh{)g is optionally performed in

t he prsesence of a base such as sodiu €car bonat e, pyri di ne,
triethylam ne_or N _N- di net hyl am nopyridine in _an inert solvent such as
met hyl ene chl oride, chloroform acetonitrile or N, N-di met hyl f or mam de,
or can be produced by al kyl ati ng conpounds of &Mr mula (1) in 15 which
Rlerr] is acyl, Rerr] is hydrogen, X and Y af nd Zis O or Rerr] is
hydrogen, Rlerr] is acyl, X and Y are COand Z is O (as prepared
accordi ng,to the above process B) with an alkyl hal 1 de or al kysulfate

an inert solvent such as acetone or pPond Brine 1 eacti on

t enperature can vary in a wde range between about -50[err]C and
100[err] C, preferably between about -20[err]C and 20 50[err]C. The

met hyl ati on E?Rl'al so be perforned by treating conpounds A or Bwth

di azonet hane M®%0l vent such as chloroform or nmethanol. The reaction

t enper at ut®e can vary in a wi de range between about -0O[err]C and
80[err]C, prakaisably between about 10[err]C and 30[err]C Process D
25 Corrpoumii.§47g theforrrula(g%in which X is CHOH, R err] and R2
are each hydrogen, | ower al kyl acyl. Yis COand Zis O can be
produced by reducMfg-Conpound A or Blér the conmpound prepar ed
according to the nmethod described in the above process A, B or C by

hydr ogenaby ooy fdenn Cat al yst such as pal | adi um on charcoal or platinumin
an appropriate l_g_zgrgani c solvent such 3 et hyl al cohol or gceti c acid,
optionally, under *€l“€vated pressure: or b?{ 30 treatment witf®sodi um

bor ohydride in anCOLP3PM e organi c sol #6nt such -as et hyl al cohol.

The reaction tenpgypdgey € can vary insajgM de range between about -80[err]C

in the presence of a base such as pofassium.carbongte or silver oxide in
{;ﬂl"ﬁ? #hyl for ﬁﬁ

and 50[err]C, pre Ly bet ween abokjll;3 O[err]C and 30[err]C.
Process E 35 npounds represented by the fornmula (I) in which Y is
CH2, R ery and R2 are each hydr ogen, |ower al kyl or acyl, X is CO or
CHOH and Z i 9.dggcan be produced by reducing
- 14 H1299 34

H460A 23 2.2

30 Osteosarcoma

SAO0S-2 0.3~1
Pancreatic
ASPC-1 6.2

35
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PCT/ EP97/ 02806 Conmpound A or B, or the conpound prepared according to
t he net hod described in the above process A, B, C or D by treatnent

wi th sodi um borohydride in an appropriate organi c sol vent such as

et hyl al cohol . Wﬂé”?’é&ction tenperature can vary in a wide rarRG3/ERaT3806
about -80[err]C and 50[err]C, preferably between about O[err]C and
30[err]C.

. un represented by t fornula (1).in which
Zis NH and Rerr ﬁ?a‘h%" wcgw&vg(f%{’r)eep c‘e°mpé’3'&qg7 méﬁ%gﬂ'ﬁ ,ml'f%olw ‘(‘%\)V PPor
acyl, X is COpsliferrin of srgnsformed celblings. Thipreforg, compounds of fomuie tiprovidedyy the
treatment of Qa¥ERENEnWorCire Bsefillas hlShiRRQAGEA a P Ble® caRen t6loReind cddeer,

met hod 10 de j [ lf% . E W g i n
an appropri at 2“&%2%&(:&3 tegagcs? g‘ﬁ%ﬁ?péﬁtﬁégs ,&pgﬁﬁg?hagh%?%%nn& a§ ‘“ﬁ'é

t enper-at ur €3 b&PHdBPagBad,pon-mak r | C and 80[err] C. preferably between
about O[err]C and 30[err]C, followed by heating in an appropriate sol vent

such as t ol uen ' L

Byt dini um p- t ol uensae P AABER R da06r BHATET vk BPRE pRSL sl e ner |
and 200[ er r] C.Obpf™¥¥er abl y bet ween about 80[err]C and 150[err]C. 15
Anti-proliferative activity of conpounds of fornula |I on several
transforned,cell |Ii . 0o i . GO lehne

(HT- 29 andq%vwsm | (e Broducts ‘é’g‘r‘%‘?"r’n“é‘ﬁg%gﬁu ‘ﬁ‘.",rr'n‘gg'{ &W&?‘E@G%%ﬁ"‘?%’g‘l‘“ fbr

ost eosar coma C¢ERIPIE; 1R éhe(fsgag- pharRryeaRbPIspATRoRs, for enigrd} forgl) ?dé“‘(“A@i‘E!" e ver e
al | pur c Ipreditsfiin accoriiaXe witnbe invemtion\cpre bOeintiniQatetl fioe ex@aiple peromity, swollas

were grown in jgeltofnSof @bi€, coaRRd b drap & NEFEAHAKE R BYiad Cdpsules, solutions,
Anti-proliferati & activities of .breast carcinoma

th congou.n s on the .

cel | |ine (T-£RYSIPY OFHEPenSions, PI ICHELY. UER 3 HIEAPER ALIYBPEPTCS: i ne (COLO-
320 DM and 1KiCT116) and the lung carcinoma cell |line (H1299) were al so
E ﬁst ed. lFf)r a{lal ys il’«;é}' theraperitfc t{sél%o?f)&ﬁﬁ’é oPformilh § masprsamgumssu@?xe gjﬂf%\/tﬁé?a&’]‘:

ese cells, re ed.at a_ .. ntr 0 owed for
o mam of (G PE kRl e pRAbeEil oftnposion VERRL. Bl brbRBkelicn 100 |
be anal yzed weSOEIRgitiens cpa@ining thessSODREIAS Sanyhe Preparsd pEing FONYERRQnALRSPEEARESH
Each conpound faasliaid thoseckilled ki2die . sicindd bydmbiningaticingretiientsiintp laidosuge foum | s
n the Tirsh T @ger withShintbie) dolRide, IRA! BErabhibaly Wi Ritoidid SigliR Chutes  ©
yield a final c ncﬁsntratlon of 40 The conpounds were then

serially dil ut®gen Hié’dffd’ﬁ?‘ﬁqv'ﬂ‘ﬁas‘ﬁha{l‘fm‘%%{@i‘!Vﬂ e dil uted

conmpound(s) were then transferred to test plates containing cells. The

final concentrationg F?.fco@Qm{JMQxﬂt the@BmMPBouHA hre \Wititndlely ¥nbddid inMEErr%&ﬁa&% ofer e

done at different, ti after the addition af cC unds. M -(4-5
ot hy bt hi a ol Aol oY B Breqial diSaee formst I boritbs Bons o TRE NERuquiln cfnfip. s
bl ue) was atideeptiopaldagrediopss.any of the waripus adjnypars vhishcase used ordippridy injtheprodgctiorhe
pl ate was doﬁ phafindcB@itabpreghrations) Tf'}ﬁi’s,rfbﬁesfaﬁfnginﬁ‘oﬂndlﬂWgoihc ﬂibﬁnl\dlﬁhposiﬁor:jsd .
cont ai ni ng nedj . V, 5 . . t adde
to each well t %‘%‘Q@%ﬁ“%@gﬁhgﬁﬁ %ﬁg‘: Tﬁ usgb%soogak}%%f(l: Imé'ge %?g& a@é}g SPRER 1 ead
usi ng an aut onERREEFiRised guminuachydraxids-calciumtarbonsteadigaleina phpgphat or lagese: of
Saos- 2 disintegrating agents, such as maize starch; and lubricating agents, such dk3ale, calcium
30 stearate, and the like. It should be fully understood, however, that the optional ingredients
herein named are given by way of example only and that the invention is not restricted to the
use hereof. Other such adjuvants, which are well known in the art, can be employed in

carrying out this invention.

35 Suitable as such carrier materials are not only inorganic, but also orangic carrier
materials. Thus, for tablets, coated tablets, dragees and hard gelatin capsules there can be
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PCT/ EP97/ 02806 cells. cells were plated in 6 well plates. conpound
added at different concentrations 24 hours after plating and then the
cells were counted at different days after drug addition. The results
are shown in TW@P#MI 5 PCT/EPISTOR0E 1
| C50(p. M 10 Conmpound A

EC)IorBTpou nd B usci./&_r_céglmjnpllc.l lgcetgscil'?xinizc star%fx %‘;"‘ﬁtﬁivgtivgz 8“’500!' otz-urI'-esg%’g‘r:n acid or its salts.
HTZ 9 Suitable carriers for soft gelatin gapgules are, for example, vegerable oils, waxgs, fats and
COLO 320 DM semi-solid and liquid polyols (débefiding on the nature dB\lkS4@tive substance: no carriers are,
3-10 howeVr! fedffired in the case of soft gelatin capsules). SditaBleZarrier matekighd Yor

H1299 e} She pase of soft gelatin capsyles) e 5

2 2 30 OsPed¥Eparasieg of solutions and syrupsare, for example, water, polyols, saccharose, invest glgy
and glucose. Suitable carrier materials for suppositories are, for example, natural or hardened
oils, waxes, fats and semi-liquid or liquid polyols.

As phammaceutical adjuvants there are contemplated the usuat perservatives,
10 solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for
varying osmotic pressure, buffers. coating agents and antioxidants.

The compounds of formula I or their salts can preferably be used for parenteral
administration, and for this purpose are preferably made into preparations as lyophilisates or

15 dry powders for dilution with customary agents, such as water or isotonic common salt
solution.

For example Compound A can be administrated intravenously, subcutaneously or
intramuscularly, conveniently in physiological saline, usually at a dose of 1 to 50 mg/kg/day.
20 preferably 1 10 20 mg/kg/day; or in capsules or sugar-coated tablets and administrated at a
dose of usunally 1 to 100 mg/kg/day, preferably 5 to 50 mg/kg/day.

The following examples describe the present invention in more detail, but are not
intended to limit the invention thereto. Unless otherwise specified. % means weight/volume

25 %.
Examplel
ELASK CULTURE
30 A portion of the stock culture (0.1 ml) of Aspergilius fumigatus NR 7329 (DSM

10678) was inoculated into a 500-ml Erlenmeyer flask containing 100 ml of a medium
consisting of 0.05% Mg3(P04)2-8H20, 0.8% KCl, 5.0% sucrose, 1.0% corn steep liquor,

2.0% Toast soya (Nisshin Seiyu Co.Ltd., Japan) and 0.03% Nissan disfoam CA-123 (Nippon
Yushi Co.Ltd., Japan). The pH of the medium was adjusted 10 6.5. The seed culture was

35 incubated at 27°C on a rotary shaker at 220 rpm for 3 days. Two ml of the aliquot were then
transferred into hundred 500-ml flasks each containing 100 mi of the same medium as above.
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Pancreatic ASPC- | 6.2 35
- 16- WD 97/ 47611

PCT/ EP97/ 02806 As shown in the above Table 1. Conpounds A and
B have inhibitory activity on proliferation of transforned cell |ines.
Therefore, conP¥Q1#4%% formula | provided by the present BGHERSTNINNG ar e

useful as an antitunor agent agai nst breast cancer, colo-rectum cancer,

| ung cancer, t egsar coma _cancer. and the |ike for ropri at

adni ni strat | on P SHATOR WS Sirticd Gt op h ity shaler e B sgthe condition as the seed
Acut e toxi ci t ycuwiure: ghss ah @8 howrs therigld af qomppunds aeaghes 2 mpdmyme Thenthe yhels bragn

wer e not owsEsubjedied toltfie isolation prédeduferdestxibédbelow.accor dance with the
i nvention can be used as nedi canents, for exanple, in the form of

phar macuetical preparations for enteral (oral) adm nistration. The
products in Jacngd&wm' ' i nvention can be adm nistered, for exanple,
ﬁergral ljy, fsuch as A portioh of {he stock calfe (0AMIPbEAspegalliagivhizaiue NR, 7329 dDSMS

ard and soft ' i [ SIalY r
rectally, suc h%f;lds7§ } #lvgﬁ ﬁg&?al#rdﬁnﬁtgfa Sb‘sbik}#oloés}pﬁ %'ﬂeég? 1gh&'ﬂ£§lﬁm§dﬁ@or Hikdiun?

therapeutic us@s2Bo¥spBIs i serd quisureyas incubated 337G on bEprary shaken & 2¥) gy Imognl
t her eof c afithb aliquoe pere ainimahsfenpdicinwaveauy-faua 50Q-atlflasksteachton@ainingal00anl o f

forms. Phar [gac gldtshime medium as 205080 9("3& kRSN iR ik Bhifhcled $S3 GIURRIPMS s&Ad be

prepared using copyentfonal ocedyr es famliatr to those . skill.ed.in
el art . Such SROAPE St PAPITER BhERch 2 Feuliaoh PR e Inctiyateg g sk SOrie ja
t oget her with Sumneatbiseeacincomaining 30 litersaof the sane mediaot contalinipg, addipenailipl 90 swllof d

or liquid carr igfsan disfoafRiAR 118 The 3t demiehtalsiswisSdmiddRe s3at with agitaes ui dopal
adj uvant s. hat 1t he

Gl mat el y erbBER 8 P e g P Y mapaie. The R P ALy By ios werkrEeare
dosage fornd ¥Rr @otpwetsdf armenshtions pad theywhole beath wansubissicd i the jsglagign
optional i ngregickediies desiribed bdléwe. vari ous adjuvants which are used
ordinarily in the production
Isolation procedure-] _
The cultured broth (10L) obtained in the above flask fermentation was separated into
20 -supernatant and mycelial cake by centrifugation. The supernatant (6.4L) was extracted with
ethyl acetate (6.4L), and the organic layer was concentrated to dryness under reduced pressure.
The concentrate (6.9g) was dissolved in methanol (1L) and partitioned with n-hexane (2L),
followed by removal of the n-hexane layer. The methanol layer was then concentrated to
dryness under reduced pressure (crude extract [ : 5.2g). On the other hand. the mycelial cake
25 was extracted with methano! (4.5L), and the mixture was filiered to obtain a methanol extract.
The methanol extract thus obtained was concentrated under reduced pressure, aand the
concentrate (1.5L) was washed with n-hexane (1.5L). The lower layer was concentrated to
dryness under reduced pressure. The residue was dissolved in water (1.5L) and the suspension
thus obtained was extwracted with ethyl acetate (1.5L). The ethyl acetate layer was then
30 concentrated to dryness under reduced pressure (crude extract II: 4.0 g) . The crude extracts I
and II were combined. and subjected to a column chromatography on YMC-GEL ODS-A 60-
60730 (50g, YMC Co..LTD., Japan). The column was eluted with 2 mixwre of water and
methanol. The cluate containing active cbmpounds were combined and concentrated to
dryness under reduced pressure. The residue (7.1g) was then subjected to a column
35 chromatography on Sephadex LH-20 (4L, Pharmacia, Sweden) using methanol as an eluent.
The eluate containing active compounds were combined to obtain 2 fractions (fraction 1 ;
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of pharmaceutical preparations. Thus, for exanple, in fornmulating the
present conpositions into the desired oral dosage fornms, one may use,
as optional ingredients, fillers, such as copreci pi ated al um num

hydr oxi de- cal ci um car bonate, di cal ci um phosphate or | actose;

di si ntegrati nVOYM4€d, such as nmmi ze starch; and | ubricati ng rormPYBe2886ICh
as talc, calcium30 stearate, and the like. It should be fully understood,

however, that ,the optional ingredients herein naned. a | way
of aml & okPbBdHaR ot 53 me). T AREe, v wBESPEL ) arEE LA CAPCRL S
hereof . O hePAKUCIS ﬁGjl!JOAnShiseidh.!Jem_nauﬁnw% agueovsaceonitfile asan ¢luenanFaetions
enpl oyed i N containfag CodipBhd®Alind B! BspeBRIY Wefk conceRRated to dryness Sidel RBh&d2S
such carrier _materials ate not. only i nor‘?grlg% b)gt al soﬂor%ntﬁl c_carr,ier
materials. TRUSSTY o *CEHTEC ‘,""88&%"&“&%{5 (610 BPLYBLE AN WA & PP
capsul es the HPLELYMfe-Pack Ph A-414 ; YMC Co.,Lwd., Japan) using 30% aqueous acetonitrile asan -
é ZZT/ po7/ 028eluem. FHEtiOns/ cﬁxﬁ%ﬂng Compound A were concentrated to dryness under reduced

U QL 1 £X e | S
ot i vt vos. R folloW Sy cbBfu K cn mMahd 36 ol e SR b ompound A
carri ers for (E3rmglgdhersidue spnainiog Compound B (Id% meg)ives roatedindhn samgimannerigxes,

fats and obmhiﬁ%ﬁmﬁMh&Bm&Eis (dependi ng on the nature of the
active su? tance: no carriers are, owever, required in the case of

soft gelallin _capsules). Suitable carrier materials for the 5 preparation
of sol uti ons Isalationproeeduge-Bl for exanpl e, water, polyols, saccharose,
i nvert sugar Thelo@turedaaeth (R0L) abthined in'thé sovefir fermentatidnOwasSseprarRd imo i es

are, for exa ﬁadﬁ?sw Abcefthl ARE gg&g\ﬁg‘lrx%ioﬂi e sul‘ﬁ@xg nt (AGHL u@ﬁgxnsa‘?:fé"d'“!vii'hqm d

or liquid polyo R mceutl ca IJi'uva_nts there are
cont enpl at ed Sthybagseae7 2k prdithg grgapic duyer was cogrepgrated Jo.dryness pnder redyeed pressure.
wetti ng agentThe cemphreité { 160g), wisuibsbdleedkinanettambb(3hharsd paftittoned with s-hesme(SL) or

varyi ng 0snmtghiiovid®ysithEval BEihE Rlhdxant ¥, MEheaRRRnd] BRG vl tHeR kbitaRkated to
The conpounds, of for,nmu

parenteral - m'ﬁﬁ?ﬂ%ﬁs‘?&"‘a"lﬁ 8{?”}“2‘?61{5{‘1‘% %Lttﬂs?f ?’&55) L@fg @’r%?"tg EE”@! g‘? g‘gvquﬁl?ﬁrlrﬁ%g
i nt o pr epar at'asestrasted wigpmethanph (368.).@nd i mighupe wesfiltered tp gptaigiq methanel oXapt
customary ageThemetinciexasctWinisdbaiied iwae totemrated aiider réduckd pressures atdhe ON.
For exanplg CGRARaHa (e SR LGAE BT Phd BUENBYER 'y cortBirHA@NB OUS! Y
or I ntramuscul a .. conveniently 1.n physi ol ogjcal saline. usual lQ{ at a
dose of 1 to dSypesywnegy @dyced pressure. The residue was dissolved in water (2L) and the suspension
thus obtained was extracted with ethyl acetate (2L). The ethyl acetate layer was then
concentrated to dryness under reduced pressure (crude extract II ; 230g). The crude extract 1
and II were combined and subjected to a column chromatography on silica gel (300g,
25 Wakogel C-200 ; Wako Pure Chemical Industries, Ltd., Japan). The column was eluted with a
mixture of dichloromethane and methanol. The eluate containing active compounds was
concentrated to dryness under reduced pressure. The residue (77g) was then subjected to a
column chromatography on Sephadex LH-20 (44L) using methanol as an eluent. The eluate
containing active compounds were combined to obtain 3 fractions (fraction 1, 2, 3). The
30 fraction 1 (10.61g) containing Compounds A and B was subjected to a Lobar column
(LiChroprep Si60 size C ; Merck, Germany) using dichloromethane and methanol as an
cluent. The fractions containing Compound A were concentrated to dryness under reduced
pressure, followed by crystallization from methanol to obtain white crystals of Compound A
(2.39g). The fractions containing Compound B were treated in the same manner to obtain
35 Compound B (0.72g) as white crystals.
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20 prefierably | to 20 ng/kg/day; or in capsules or sugar-coated tablets and

admnistrated at a dose of usually |I to 100 ng/ kg/day, preferably 5 to
50 ng/ kg/ day. The foll owi ng exanpl es descri be the present
invention in more detail, but are not intended to Iimt the invention
thereto. Unl esS¥OPHEBLE se specified. % neans wei ght/vol une 259BCI/EP97/02806
Exanple 1 FLASK CULTURE 30 A portion of the stock culture (0.1
m ) of Aspergillusfum gatus NR 7329 (DS ,10678) was inoculated into a
500-m Erl enneyer flask containing 100 msdl um consi sting of

0.05% My3(POXA) [err].8H20, 0.8% KCl, 5.0% sucrose, 1.0%corn steep |iquor,
2. 0% Toast soya (Nuwhgmussamwm@wmm (DSBPHER2 ind AQp&ﬁ%LN@SﬂMﬁ?%m

CA-123 (N ppo’?gsws@%@écu ifl the sﬂrﬁé’g@)\nermﬁn{;’uﬁg Fﬁ%lﬁd' um was

adjusted to 6 ure was errJ]C on a rotary
shaker- at 220 rpmfor 3 days. Two m of the aliquot were then

transferred into hihdiselduiadfieldiof Compimde AGIAd Bdié sownig TaBl@ 20 of the sane

medi um as above. - 18 -
WO 97/47611

PCT/ EP97/ 02806 The fermentation wadald&lried out on a rotary shaker
under the sane condition as the seed culture. After ca. 96 hours the
yield of c ounds reac olmaxi mum whol e bro S

subj ect ed ?g'pt he i sol at?@ﬂ ggocedure ?ngl bel ow. ?Rﬂpﬁ‘é\gl\%ﬁnml ON
A portion of the stock e (0.1 n1) perglllusfumgarus NR 7329

( DSM 10678) was i noNR2#3dd into a &gl Erl enneyer f2@amglcont ai ni ng
100 m of the sane nmedi um as above. The first seed culture was

i ncubated at 27[err]C on a rotary shaker_at 2 rom Two m of the
aliquot were then transferred into tmentm&'ZF%SOO-m fl asks each

containing1300 m of 10 the sane nedium as above. The fernentation was
conducted for HLASKEUINTYRE! he same conditions. Six hundred ml each of

contai ning 30 |11 o PRIk sl F 0 e i B MO T
0679) was inoculated into a 500-ml Erlcnmcycr t'lask c.ontammg 100 miof a mcdmm

consisting of 2% glucose, [% potato starch, 1.5% glycerol, 1% Toast soya, 0.25%
20 polypeptone, 0.35% yeast extract, 0.3% NaCl, 0.5% CaCOQ3, 0.005% ZnSQO4-7H20, 0.0005%

CuS04-5H20, 0.0005% MnS04-4H20, and 0.03% Nissan disfoamn CA-123. The pH of the
medium was not adjusted. The procedure and condition of the seed and production culture
were same as flask culture 1. After around 96 hours of fermentation, the whole broth was
subjected to the isolation procedure. Aspergillus funiigams NR 7331 (DSM 10680) and

35 Aspergillus fumigatus NR 7332 (DSM 10681) were cultured in the same manner mentioned

above.
The isolation yield of Compounds A and B are shown in Table 3.
30 Table3
Strain No. Compound A Compound B
NR 7330 14 mg/L 11 mg/L
NR 7331 2mg/L 4 mg/L
35 NR 7332 4 mg/L 7 mg/L
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Ni ssan- di sf'oam CA-123. The jar fernentation was carried out at 27[err]C
with agitation at 400 rpmand an air flowrate of 30 liters/mnute. The
maxi mum yi el d of compounds were reached 15 after ca. 91 hours of
fermentation. and the whole broth was subjected to the isolation

procedures de¥QPHEBIbel ow. | sol ati on procedure-| PCT/EPY7/2865
cultured broth (10L) obtained in the above flask fernmentation was separated
into 20 supernatant and nycelial cake gé cgntri fugati on. The supernat ant
(6.4L) was extracted with ethyl a 6.4L, and the organic |ayer
was concentrated to dryness under reduced pressure. The concentrate
(6.99) was dipredabatas of CorBiRas A ilpl.y and partitioned with n-hexane (2L),

concntrat ed to. . ® S°?ma232m§ﬁ3§9mmé@£w e e

5.2g). On $hewastsiimed 3zeem empsramyre for L lour: Thempgure was daod ynden reduagg press¥es: ranol

(4.5L), and tﬁadgsn{gwf@ow@,suﬁdAllqggdvhtteps\ba@ n a net hanol extract. The
met hanol extract thus obtai ned was concentrated under reduced pressure, and
t he concentrate (1 .5L) was washed with n-hexane (1 .5L The | ower

| ayer was concent rasolution®f 21 mg of Compeund Bhineh4 mbof pyidi is.anbydrith 61:}e¥v)due
was di ssol vedyisiined &iroérh trhperstits forh thotit) TRE Rkia8 was dried §HaEr RBiGRH PRESWES

extracted 1§Ad l{laclsgsy (&’t“'ﬁ’ égl&g)é,év&;;tlﬁm%gyl acetate | ayer was then 30 |

concentr at essure (crude extract 11; 4.0 g)
The crude extracts | and Il were conbl ned, and subjected to a colum
chromat ography on YMC- GEL ODS- A 60- Exm (509, YMC Co.,LTD., Japan).
The columm was eluted with a m xture of water and nmet hanol . The el uate

contai ning act{ive conpounds were c0|ned and concentrated to dryness
under r educedtigrasatianol Compounds A-4and B-4 .1g) was then subjected to a col um

35 chromatisgr aphy Tom @phaabex mg-d»fmn{péﬁnd Aval mhof methdnoboresiddded exvgssnet hanol
as an el uent. gazomethh meé:mfcme.cgm Rhiperafird. LR FGA MRS HE tufoRdhisned to

??tg?l n2f ' act v ons é@ \5‘??9#%%'5 Iésxdue was purified by preparative TLC (Kieselgel 60 F254, Art.
PCT/ EP97/ 02808715 Merck, Gggyany) roeaieldl 4 mpof Gran poynd AT afwhierpwderl was
subj ected to a preparative HPLC ( CAPCELL PAK C18 UG 120A; Shi sei do,

Japan) usifg 30% qugRlsh ARRPE! Ehhldind 3 ok SlbandIASHE B0 n e same

cont ai ni ng Conpou concentrate yness
under reducedma““°’5’rlé§1§l?r‘38°fl¢f§"?°é§‘ilEtfe“éo‘f’ﬁ‘?flpm"ﬁﬂ' Conpound A (275 ng) was
re-subjected to a preparative 5 HPLC (YMC-Pack Ph A-414; YMC Co., Ltd.
Japan) using 30% aqueous acetonitrile a%ﬁﬁﬁﬂﬂz el uent. Fractions

cont ai ni ng Conpound A were concentrated to dryness under reduced

25 Preparation of Compound A-7
To a solution of 5 mg of Compound A-4 in 0.2 ml of dimethylsulfoxide there was
added 0.2 mi of acetic anhydride at room temperature. The mixture was stirred for 17 hours,
evaporated under reduced pressure and the residue purified by preparative HPL.C to yield 0.5
mg of Compound A-7 as a white powder.
30

Example 7

Preparation of Compound A-8
To a solution of 50 mg of Compound A in 10 ml of ethyl alcohol there were added 15
35 mg of palladium charcoal. The mixture was stirred under hydrogen atmosphere at room
temperature for 15 hours. After removal of the catalyst, the solution was evaporated under
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pressur'e, followed by crystallization fromnmethanol to obtain white

crystals of Conpound A (132 ng). The residue containing Conmpound B (115
ng) was treated in the same manner to obtain white crystals of Conpound
B (74 ng). 10 | sol ati on procedure-11 The cultured broth

(1200L) obt ai neWO%476& above jar fernentation was separated i RCIH/EPI7/02806
super nat ant and nycelial cake by centrifugation. The supernatant (100L) was

extracted with eth et at

concent rat ed. 1B Aissbry JRErda yoeprineaty HALE QUIRE £cln $800m venes
was di ssol ved mixtyre ofiphosphatbuifen and ssemonitrile anandelnint to wield 5 xgof Cappound A-8as a
fol | oned by regRiepovfer.t he n-hexane layer. The nethanol [ayer was then
concentrated to dryness under reduced pressure (crude extract |: 709).
On the other hand, the nycelial cake was extracted w th nmet hanol

(36L), -and tshe mixture was filtered to olExampleR net hanol extract. The
nmet hanol extract thus obtai ned was concentrated under reduced pressure, and
the 20 concentgate (3L S wa wi th n-hexane (3L). The |ower |ayer was
concentrated t er reduced pressure. The residue was

di ssol ved in water Torjolugnn of R mg of Comppund A in 4 m{ mgthangi there, were\added36 mgof ed
wi th ethyl aceicfisin betbhydritiear 840 Wderi ginittiodphse, Afté Stirring for 4 hours; eGoRItiowt ed

to dryness der

o Sruness A A R LB b i ) e
chr omat ogr aphy were adfed te sheyessidyes (Thg solption m«bgi@m the organic \YEe svangrasedunder cal
| ndustries, Lt eedpcelippassire afdehe cesiduepunifies! byl HRLGCI(QGARCELY. PAK CusiSGlEDA) oﬁng a

di chl oromet hang,;apd ovgﬁ&gnglé Puﬁé}gnﬂﬁﬁnm%@wg,ﬁ%g%l nf GBS and

concentrat ed tg ressure vvas en
subjected to a2m8 f%ﬂ?ﬁﬂdé PIEREFPRPFY on Sephadex LH 20 (44L) usi ng

nmet hanol aslsan eluent. The el uate cont ai ni ng active conpounds were
conbined to obtain 3 fractions (fraction ). The 30 fraction I
(10.61g) contai ning Conpounds A and B was subjected to a Lobar col um

(Li Chroprep Si 60 Si ze C I\/Erck German ) usi ng di chl oronet hane and net hanol
as an : Ao S S tag Ednpound A were concentrated to
dryness under r educwd a soluuorpéieiﬁﬁg bec:oxﬁpddne\ned if0)/2 6l YEpy@idinezRdre Yias Added .S mg

met hanol  t 0,0btgj. pgvxgar.&f&ss%ﬁ@fé.gaﬁ#s%ﬁwﬂ chioride. Thé am?t%ﬂ)wasﬂaﬂe& foR8hb@RS

cont ai ni ng Conpou sane nmanner it
Conpound B (0. ﬂgy reggvmftpgn@p? under reduced pressure the residue was punified by preparauve TLC
-20 - (Kieselggh60 Fa4 @xt 5715) to yield 3 mg of Compound A-5 as a white powder.

PCT/ EP97/ 02806
To a solution of 3 mg of Compound A-4 in 0.2 ml of pyridine there was added 4.5 mg
25 of (+)-a-methoxy-o-trifluoromethylphenylacety! chloride. The mixture was stired for 5

hours. After removal of pyridine under reduced pressure the residue was purified by
preparative TLC (Kieselgel 60 F254, Art. 5715) 1o yield 3 mg of Compound A-6 as a white

powder.

30 To a solution of 2 mg of Compound B-4 in 0.2 ml of pyridine there was added 4.5 mg
: of (-)-a-methoxy-a-trifluoromethylphenylacetyl chioride. The mixture was stirred for 5 hours.

After removal of pyridine under reduced pressure the residue was purified by preparative TLC
(Kieselgel 60 F254, Art. 5715) to yield 2 mg of Compound B-5 as a white powder.

3s To a solution of 2 mg of Compound B-4 in 0.2 mi of pyridine there was added 4.5 mg
of (+)-a.-methoxy-o-trifluoromethylphenylacetyl chloride. The mixture was stirred for 5

-23-



Aspergil |l usfum gatus NR 7334 (DSM 10682) and Aspergillus japoni cus NR 7328

(DSM 10677) were cultured in the same manner nentioned in Exanple |I. 5
The isolation yield of Conpounds A and B are shown in Table 2.

Table 2 10 Strain No. Conpound A

Conmpound B  wo 9747611 NR 7328 1 ng/L PCI/EP97/02806
NR 7334 45 ny/ L 20 ng/ L

Exanple 3 15 FLASK CULTURE A portion of the stock culture

(0. 1 m) of hotig &gt remgyal of pyrigine undsRedersd PEESR theres@%nspwu Hocul at ed
into a 500- nprefardtve MK idsklgell60dtpsa.ohmi 5735)80 Gield 2 mg ofi Compidoundi B-6 as g white st i ng
of 2% gl ucosge ‘éé potato starch, 1.5%glycerol, 1% Toast soya, 0.25% 20

pol ypept one, PV Loy yeast extract, 0.3% Nad, 0. 5% CaC33, 0.005% zZnSO4 7H20,
0. 0005% CuSO4- 5H20, 0. 0005% |vhsq err]4H20, and 0.03% N ssan di sf oam

CA-123. The pH of the medi um was nBkampledfit ed. The procedure and
condition of the seed and production culture were sanme as flask culture
1. After around 96 hours of fernentatlon t he whol e broth was subj ect ed
to the isol aBrcparask DS 8 :

S fum gatus NR 7331 (DSM 10680) and
25 Aspergillus fumamlmmnmswqmwsanmﬁ miexf pyridihe thexe vereradded 4 mgmnf

n’&gngr ment Ih edinabe M6ride. The mixture was sitRdfcrQl Hdhut, AlreY tephoValdf prAGIRO YRS A
an are_s

Table 3 10 %cednpressure the resugx[ S\éais Hm&%ed by preparat%o e TLC JK%fSCASd 60 F254, Art. 5715)
Compound B  to yield 2 mg of Compound\R-2/&@i1.5 mg of Compound Ar} apyhize powders.

1ing/ L NR 7331 2 ng/L 4
%; t 35 A sohniorll\l 5‘ 57 r%g %f Compound B in 0.8 éil cgEq)/yzLidmg was treated in the same 7

manner to yield 1 mg of Compound B-2 and 2 mg of Compound B-3 as white powders.
15

Examole 11

-2 -2
To a solution of 200 mg of Compound A in 20 mi of acetonitrile there were added 164
20 mg of p-bromobenzoyl chloride and 120 mg of potassium carbonate. The mixture was stirred
for 30 min. at room temperature. The reaction mixture was diluted with ethyl acetate and
washed with distilled water. The organic layer was dried over anhydrous sodium sulfate and
evaporated under reduced pressure. The residue was chromatographed on silica gel (Wakogel
C-200) using a mixture of ethyl acetate and hexane as an eluent (o yield 100 mg of Compound
25 A-2 as a white powder.

A solution of 200 mg of Compound B in 20 ml of acetonitrile was treated in the same
manner to yield 200 mg of Compound B-2 as a white powder.

30 Example 12

Preparation of Compounds A-10
To a solution of 72.9 mg of Compound A in 0.25 ml of dry DMF under argon there
was added 0.5 ml of freshly prepared NH3 in DMF solution. After 30 min. volatiles were
35 removed under reduced pressure. To the solid residue there were added 22 mL of toluene and
10 mg of pyridinium p-toluenesufonate. The mixture was refluxed for a total of 125 min., then
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WD 97/ 47611

PCT/ EP97/ 02806 Preparati on of Conmpounds A-1 and B-1 A
solution of 21 ng of Conpound Ain 1.4 m of pyridine/acetic anhydride
(1:1, v/v) 5 was stirred at roomtenperature for 1 hour. The m xture was
dri ed under reWReU4MPklessure to yield 26 ng of Conpound APCTEPIHO28HS t €
powder . A solution of 21 ng of Conpound Bin 1.4 m of

pyri di ne/ acetic anhydride (1:1, v/v) was stirred at roomtenperature
for 1 hour. TReCleH R4 ylatissrempyedpngdérdetucedpreturg: Hreguedpcewaspurified by | d 26 ny
of Conpound Bclhrommtography desifienget reluting with hexaRe-ethgl axeiawr(1 ) to@ivepdsiomag of\- 4 and

B-4 15 ™ Al0GY a Qhitépddepf Conmpound A in 3 m of nethanol was
added excess t‘-‘:i’gl&gizonet Eanelflﬂ eteﬁyl ether at roomtenperature. Left for
8 hours, and the solution was evaporated in vacuo. The residue was

puri fi-ed bys pr epar @The following ekithpie éllugtedtestn ahrbrhor dgent containistg/Cdmpouh@ ACk
Germany) to yipgdque?pme,gfim%ound A-4 as a white powder. 20 A
ng o

solution of 6 Conpoun “in 3 m of methanol was treated in the sane
manner  to yield 5 ng of Conpound B-4 as a white powder. :
Exanple 6 25 Preparation of Conpound A- Example To a solution of 5 ng
of Conpound A-4 in 0.2 m of dinethylsulfoxide there was added 0.2
of acetic anhydrid t roomtenperature. The m xture s stirred for 17
nours.© Wlavapor J88ES (RABINNER f-DaVISE SReTher e mRsBEuR L8 FFRIRH by
preparati ve Hma@nerp yield 0.5 ng of Conmpound A-7 as a white powder. 30
Exanple 7
Compound A 100 mg
Starch 26 mg
15 Carboxymethylcellulose calcium 15mg
Crystalline cellulose 20 mg
Magnesium stearate 4mg
165 mg
20
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Preparati on of Conmpound A-8 To a solution of 50 ng of Conpound
Ain 10 m of ethyl alcohol there were added 15 35 ng of pall adium

charcoal. The m xture was stirred nosphere at room
ym)vaISH f]éﬁg @%@a '

tenperature for 15 hours. After r¢ yst, the solution was

evapor at ed ui¥i@97/47611 PCT/EPY7/(2806-

WD 97/ 47611

PCT/ EP97/ 02806 reduced pressure. The residue was

(CAPCELL Pak C18 SGL20A) using a miCleigE e of phosphate

acetonitrile as an eluent to yield 5 ng of Conpound A-8 as @ Eﬁﬂ"&'"um
powder . 1Prep ‘F“g{wd A-9

ng of Conpound A In 4%?“&8%@%5 ther'e were added 2.6 rrg of SOdI um

bor ohydride at O[err] C under argon atnosphere. After Stkl‘l‘l ng for 4 hours,
the solution 10 was evaporated under redth€ QUTeRANd 4 M of ethyl
acetate and 4 m of distilled w,er dafl to the residue. The

sol ution was shaken, the gac | elo at ed\under r educed
pressure and the residue purif PAR C 18 SG120A) using a
m xture of phosphate buffer a o eluent to yield 15 ng of
Conmpound A-8 and 2 ng of Co ' powders. 15

Exanple 9 Preparati on of Conp oY A-6, GBls5 and B-6

To a solution of 3 ng of Conmpound A4 in 0.2 m of pyridine there was added
4.5 my 205 of (-)-[err]-methoxy-[er®¥strifluoronethyl phenyl acetyl chloride.
The m xture was stirred for 5 hours. After renoval of pyridine under
reduced pressure the r SI du% was purified by preparative TLC

(Ki esel gel 60 FZ‘BthclAlRt .ang Rrzye indeppndently Bydipgensunsuhspiwiaddowenlid, lawerailyk

powder . substituted by lower alkoxy or lower alkyl thio, or acyl which is unsubstituted or
substituted by one or more of lower alkyl, lower alkyl substituted by halogen or lower
10 alkoxy; X is CO or CHOH: Y is CO or CH»; and Z is O or NH, and epimers and
enantiomers thereof,
or the physiologically usable salts thereof,

N

The compound of claim 1, wherein X is CO.
15

3. The compound of claim 2, wherein Y is CO.

4, The compound of claim 3, wherein R' is hydrogen and R? is hydrogen.

20 5. The compound of claim 4, wherein Z is O and the specific rotation of the
compound is [2)”D = +272° (c=0.56, in methanol).

6. The compound of claim 4, wherein Z is O and the specific rotation of the
compound is (21D = -8° (c=0.52, in methanol).
25
1 The compound of claim 2, wherein R' is acyl.
8. The compound of claim 7, wherein R} is acetyl.
30 9. The compound of claim 8, wherein R? is acyl.
=726 -
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To a solution of 3 ng of Conmpound A-4 in 0.2 mM of pyridine there was added
4.5 mg 25 of (+)-a-nethoxy-a-trifluoronethyl phenylacetyl chloride. The

m xture was stirred for 5 - val of pyridi ne under
reduced pr essulr!g hm‘, ;aem due WaBHISUSHEETCHADBE preparative TLC

(Ki esel gel QAR 5715) tp yi elREPBAGED of Cgnpound A-6 as RETHFSTR806

powder. 30 To a sol utromofr—2 ng of Corrpound B-4inQ2mnm of
pyridine there was)gddegeo Bﬁhdofclahxﬂp wherein R? is

(-)-[err]-nmethoxy-[err]-tri uororret pheny acetyr chl ori de.
was stirred for 5 hours. After rermval of pyridine under ]m,mzm,"“m""””m
pressure the residdd watheuempbunstbfisiaim i pubestin Zds QLA its epiniexi esél g
F254, Art. 5715) to yield 2 ng of Conpound B-5 as a white powder. 35
To a solutign of 2 4 iLn 0. 2 1, .of ridine there was added
s o I?Err?‘%@%swdﬁclwmgmg S BRERDFRR 1 “chi or 1 do.
The m xture was stirred for
- 23 - 130 @Héébﬁﬁﬁﬁndofclmmlz wherein R? is hydrogen
PCT/ EP97/ 02806 hours. After renoval of pyri di né under reduced
pressure the residue was purified by reparative TLC (Kiesel gel 60
F254, Art 5715) tol4i el Zhecompouid deinbnlddwisrgn Zds O, aadiitsepimer. powder . 5
Exanpl e 1010 Preparat i on of Conpounds A-3 and B—3 To a
solution of 5 ng of;5Co s £

dfg‘uﬁ izﬁmr'?' wﬂémmﬁ 19 r : e«gﬁé@ &\?ﬁ-ﬁlu&ggﬁﬁyé

of p- brormbenzoy1 chl'o e m x{ ure was s our
renoval of pyth&'i‘Xﬂ\@"ﬁ'hder 10 reduced pressure the residue was purified by

preparative TLC (Ki esel gel 60 F254, Art. 5715) to yield 2 ng of
Conpound A-2 and 0,43 ng A
sol ution of,¢5 ngy of Co Tgéu%%m&l&g'h@“ﬁfa%%h &r;\{ggrefhéyltreat ed in the
sane manner to vyi eI d | nmg of Conpound B—2 and 2 ng of Conpound B-3 as
white powders. 17.  The compound of claim 16, wherein R? is methyl.

18.  The compound of claim 17, wherein Z is O, and its epimer.

20 19.  The compound of claim 7, wherein R! is (+)-a-methoxy-a-(trifluoromethy!)-
phenylacetyl.

20.  The compound of claim 19, wherein R? is lower alkyl.
25 21.  The compound of claim 20, wherein R? is methyl.
22,  The compound of claim 21, wherein Z is O, and its epimer.

23.  The compound of claim 2, wherein R' is substituted lower alkyl.

30
24.  The compound of claim 23, wherein R! is methylthiomethyl.
25.  The compound of claim 24, wherein R? is lower alkyl.

35 26.  The compound of claim 25. wherein R? is methyl.

-27 -
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15 ' ' Examl e 11

Preparati on of Conpounds A-2 and B-2 To a solution of 200 ny of
Compound Ain 20 m of acetonitrile there were added 164 20 ng of

p- br onobenzoyl chloride and 120 f T Ay BEEEr bonate. The m xture was
stirred YR UG n. at roomnﬁ'g?rpsm . The|reaction niBPCRERITRENE

diluted with ethyl acetate and | #stilled water. The
organi c | ayer was _.gried, over an rqus sodi ym sul f at e and— evaporat ed
under reduced pr eggur e%*‘f‘?é""r"@gcré{jfé“ﬁ}a?sw i lt‘BbY%B?F@d on silica gel
(MWakogel G 200) using a mixture of ethyl acetate an%mﬂﬁﬂﬂ"'ﬁ"ﬂﬂ"”m
eluent to yield 18§ nyTat cdnitRAd BkIAR 27 wherein R® ivhyl.e POWAEREE i el
A solution of 200 ng of Conpound B in 20 ml of acetonitrile was treht€d i'n

t he sane manner to yield 200 ng of Conmpound B-2 as a white powder.
30 5 29, The compound of claim 28, whe@u#ﬁjq; p-biomobenzoyl. Prepar ati on of
Conmpounds A-10 To a solution of 72.9 ng of Conpound A in 0.25

m of dry DVMF und argon there . s, addegd. Q. 5 of. freshly prepared
e’ n Ve sol uti o * PR ponitafid o oiig 4 SpBERE D, dadls BimeR G ntier + bduced
pressure. To the solid residue there were added 22 niL of toluene and

10 ng of pyridini @n p- tTae b@ASuA BN &hith 27] Mierdin®Uk wipalkyef | uxed for a total

of 125 mrll t hen -24 -

wo 97/ 47611 | _ L

PCT/ EP97/ 02806 32 Jberempound af claim:3 |, mhgreindiiy msthyhder reduced pressure.
The product was purified by chromat ography on silica gel, eluting with
hexane- et hyl acet (% ' : A-10 as a white
powder . 5 aénghéTh % g?gngov‘\ﬁg Eé?%@rr%f'éwl ieﬁnuzs{sr%taggﬁg%“gﬁ%i t umor agent
cont ai ni ng Conpound A provi ded present invention:

15 34,  The compound of claim 4, wherein Z is NH.

35. A pharmaceutical composition comprising a therapeutically effective amount of
a compound of formula |

H,C 0 —R?
H,C, OCH;

1
R P H
H H
X
CH,

wherein R1 and R2 are independently hydrogen, unsubstituted lower alkyl, lower alkyl
substituted by lower alkoxy or lower alky! thio, or acyl which is unsubstituted or

25 substituted by one or more of lower alkyl, lower alkyl substituted by halogen and lower
alkoxy; X is CO or CHOH; Y is CO or CH2; and Z is O or NH, and epimers and

enantiomers thereof,

20 ¢y

or the physiologically usable salts thereof, and a pharmaceutically acceptable carrier.

-28-
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Exanpl ¢ 10 Tabl ets containing the follow ng |
manuf actured in a conventi onal manner : WI ”m ILA
100 ny .

Starch
Car boxynet hyl cel | ul ose cal ci um Crystal l'ine
cel I ul ose Wwo¥iniell 20 FEHlS SﬁﬁTnﬁAs BEENMagnesi um st RETHER702806
4 my EPLACED 165 ng 20
-5 - 36. A method of treating tumors in a host in need of such treatment comprising
administering to the host a therapeutically effective amount of a compound of formula I
Hsc O0—R?
H,C, OCH;
P :
R'=—0 o H
H H
X
ZN\, Y on,
5 CHy M

wherein R1 and R? are independently hydrogen, unsubstituted lower alkyl, lower alky!
substituted by lower alkoxy or lower alky] thio, or acyl which is unsubstituted or

substituted by one or more of lower alkyl, lower alkyl substituted by halogen, and lower
10 alkoxy; X is CO or CHOH; Y is CO or CH2; and Z is O or NH, and epimers and

enantiomers thereof,
or the physiologically usable salts thereof, and a pharmaceutically acceptable carrier.

37. A biologically pure culture of Aspergillus japonicus NR 7328 (DSM 10677).
15

38. A biologically pure culwure of Aspergillus fumigatus NR 7329 (DSM 10678).

39. A biologically pure culture of Aspergillus fumigarus NR 7330 (DSM 10678).
20 40. A biologically pure culture of Aspergillus fumigarus NR 7331 (DSM 10680).

41. A biologicélly pure culture of Aspergillus fumigarus NR 7332 (DSM 10681).

42. A biologically pure culture of Aspergillus fumigatus NR 7334 (DSM 10682).
25

-29.

This Sheet Has Been Replac

[T



_ . yoS |
1. © A conpound of formula (I), - [err] V\her

R2 are independent|y hydrogen, un ad | over al REPU ﬁ;[réﬁé%T
substituted by |ower al KOXREPIA MNTaSHEET hio, or acyl which is
unsubstituted or one or nore of |ower alkyl, |ower

al kyl substituted by hal oge - al koxy; X is CO or CHOH;
Yis COor CH2; and Zis ©® i ets and enanti oners

t hereof , and wherein the fleqm "l ower’ 5 to groups containing up to and

|nclud|ng to - or the phy3|alog|cally usabl e of .
%6%%%2 CONPG+ . —wherein X is CO P%%/ﬁ%%/g 8r0§

The compound of claim2, wherein Y Is CO : The conpound

of claim 3; o) .

5. The PJ%‘%%LZS% o AieEs e ol RO DR AT WAS B0 TR i3 T

t he cFHMORAGENTSerr]][err] D = +272 (c¢=0.56, in nethanol ).

6. Thee conpound of claim4, wherein Zis O and the specific rotation of

the 25 conpound is err err] D= - c=0.52, in nethanol
7. The O 18#‘!“8%!'4#‘2? “%/ﬂ‘?é‘?Pé’PHgﬁfefPﬂm‘?@acyl )

H,C "—R'
H,C OCH 5
RlewmQ o "
] H
| :

z——Y CH ,

M

10 wherein R1 and R2 are independently hydrogen, unsubstituted lower alkyl, lower alky}
substituted by lower alkoxy or lower alkyl thio, or acyl which is unsubstituted or
substituted by one or more of lower alkyl, lower alky! substituted by halogen, and lower
alkoxy; X is CO or CHOH; Y is CO or CH»; and Z is O or NH, and epimers and
enantiomers thereof,

15 or the physiologically usable salts thereof.

As used herein, the term "lower alkyl" refers to hydrocarbon groups containing up to
and including 6, preferably 1-2, carbon atoms unless otherwise specified which can be
unsubstituted or substituted by lower alkoxy or lower alkyl thio. Thus, for example, "lower

20  alkyl" is for example, methyl, cthyl, t-butyl, n-pentyl, substituted methyl such as
methoxymethyl, methylthiomethyl.

"Acyl" can be aliphatic, araliphatic or aromatic acyl. Preferably, aliphatic acyl has 1 to
6 carbon atom(s) such as formyl, acetyl, propionyl, n-butyryl, iso-butyryl, and pivaloyl.

25 Araliphatic acyl is, for example, phenylacetyl which can be substitutedby one or more
substitutents such as lower alkoxy and lower alkyl substituted by halogen for example, «-
Methoxy-o-(triflucromethyl)-phenylacetyl. Preferably, aromatic acyl is benzoyl which may be
unsubstituted or substituted with lower alkyl such as, for example, methyl, ethyl, t-butyl, and
n-pentyl or with halogen such as fluorine, chlorine, bromi'ne, or iodine. Preferably, X is CO,

30 YisCOandZisO.



8."  The conpound of claim7, wherein is acetyl. 30

. (o 9.
- ng f:on‘pound éf claim 8, PLFAC@MENT S}EE%' %lﬂ of ClR}-. ¢ QﬁMENJ@@yEET

e—COITH ad

Is acetyl. 11 The co f claim 10, wherein Zis O
and its epiner. 5 1223 g%ggrrpo nd of claim7, wherein Rerr]
I S p-bronobenzoyl . The icdnpound of%
Rlerr] is hydrogen. 14 The donpound of, claim 1

is O and its epinmer. 10 o——Fire corrpouncy

Rlerr] is (-)-[err]- met hoxy-[err] - (trlg;%@éorrethyl)

wherein
16. The conpound of claim 15, wherein Rerr] is al kyI *cont al-nlrnm 'l
and i ncl udi ng 5 6 carb The conpound of
| RERApRA .

claim 16, wher Rf\ecroproPgd
Mac ocN. >7:-<< -
B

[ Sl

wherein R! and R2 are independently hydrogen, unsubstituted lower alkyl, lower alky!
substituted by lower alkoxy or lower alkyl thio, or acyl which is unsubstituted or
substituted by one or more of lower alkyl, lower alkyl substituted by halogen, and lower
10 alkoxy; X is CO or CHOH; Y is CO or CHy; and Z is O or NH, and epimers and
enantiomers thereof, ﬁnd{fwherein the term "lower" refers to groups containing up to and
including 6 carbon atoms
~ orthe physiologically usable salts thereof.

15 2. The compound of claim 1, wherein X is CO.
3. The compound of claim 2, wherein Y is CO.
4.  The compound of claim 3, wherein R' is hydrogen and R? is hydrogen.

5. Thc compound of claim 4, wherein Z is O and the speclfic rotation of the
compound is [a] D =+4272 (¢=0.56, in methanol).

6. The compound of claim 4, wherein Z is O and the specific rotation of the
3
25 compound is (@] "D =-38 (¢=0.52, in methanol).

7. The compound of claim 2, wherein R' is acyl.

8. The compound of claim 7, wherein R' is acetyl.
30

9. The compound of claim 8, wherein R? is acyl.

-26 -



18. The conmpound of cl a.L_m_'Il,—JAhQ-FGi—H—-ZQI s O and its epinmer. .
19. The. conpound of cl m aNEiSHEET rr] is REPLACEMENT SHEET
(+)-[err]-methoxy-a-(tri romettyt )= phenyl acety

20. The conpound of cl & 9 n i s al kyl COI’IL;’LI’II ng up to and
I ncl udi ng 25 6 car )o ;?t Wﬁ‘ﬁb 21. The conmpound of

claim 20, wherein Rerr]}i . nethyl o 22. ﬂ n
claim 21, wherein Zis O} and its ep| mer . ]M“!](ﬂmlm,g Ilr llll
conmpound of cl am 2, wheret ituted al kyl contaihin ’
and i ncl G ng B¢ 8%?%%%“??81?&"9 Where‘"sﬁ isacetyl. 547 The corrpound of
claim 23, wherein Rlerr] is nmethylthionethyl.

- 27 - | ai. m 24, wherein
Rerr] is al kyln'conirg‘l3 ﬁorﬁ%wﬁ‘d °%§Iaé’ﬁc}-51 nc?re’gho‘lb;g dégs 2"B8h at ons.

26. The conpound of claim 25, wherein R2 is nmethyl. 5 27.

The copound ofia¢l aiphy ZomPbiaicR1aRher, Whelet RV RBhobenzoyl 28.  The
conmpound of claim 27, wherein Rerr] is acyl. :

13.  The compound of claim 12, wherein R* is hydrogen.

14.  The compound of claim 13, wherein Z is O, and its epimer.

10
15.  The compound of claim 7, wherein R'is (-)-o-methox y-oi-(trifluoromethyl)-
phenylacetyl.
16.  The compound of claim 15, wherein R? is alkyl containing up to and including
15 6 carbon atoms. '
17.  The compound of claim 16, wherein R” is methyl.
18. The compound of claim 17, wherein Z is O, and its epimer.
20 '
19.  The compound of claim 7, wherein R! is (+)-c-methoxy-a-(trifluoromethyl)-
phenylacetyl.
20.  The compound of claim 19, wherein R%is alkyl containing up to and mcludmg
25 6 carbon atorms.
21.  The compound of claim 20, wherein R" is methyl.
22. The compound of claim 21, wherein Z is O, and its epimer.
30 '
23.  The compound of claim 2, wherein R' is substituted alkyl containing up to and
including 6 carbon atoms.
24.  The compound of claim 23, wherein R'is methylthiomethyl.
35
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10° 29.  The conpepm v wher ei n 7.
.30. The .conmpound of cl &¥ E! Ll s O an?ﬁmwﬂqbw%
31. The conpound of cl i 27, wherein i s al kyl

i ncluding 15 6 carbon atqnyg. 23 NQV 1999 D The c f clai m31
wherein R2 is nethyl. ~ 33 | The conpou ma B&”E’ l Hl’mherel n
Zis O and its epiner. 2 - 34, The conpo

wherein Z is NH 35 A.phiad maceut i cal conposi t | on

conprising a ther apeut ically effective anount a conmpound of formula
| as clained i#3cl ai ﬂ%ﬁxomawwd@fwlmm@cwbcuemﬁy bkt epitaining upaorand includigd
36. The guggbopfatg@ngonpound of fornula | as claimed in claiml in the

manuf act ure of~medi canents for the treatment of tunors.

37. A biologically pure culture of Aspergillus japonicus NR 7328 (DSM

10677). 30  26. Th380mgotﬁqdhf&|l‘ﬁﬂﬂZSal)vlhhfreBURéstﬂéthWe of Aspergillus
fum gatyus NR 7329 (DSM 10678) . A biologically pure

cul ture of Aspergillusfum gatus NR 7330 (DSM 10678) . 40. A

bi ol ogi cal | y piée c@hesrmpofindafintaigi2, wierdinRi frliydsogdR 7331 (DSM 10680) . 35
- 28 -

28.  The compound of claim 27, wherein R? is acyl.
10 29.  The compound of claim 28, wherein R? is p-bromobenzoyl.
30.  The compound of claim 29, wherein Z is O, and its epimer.

31.  The compound of claim 27, wherein R’ is alkyl cvontaining up to and including
15 6 carbon atoms.

32.  The compound of claim 31, wherein R’is methyl.
33. The compound of claim 32, wherein Z is O, and its epimer.
20 34.  The compound of claim 4, wherein Z is NH.

35. A pharmaceutical composition compn'siﬁg a therapeutically effective amount of
a compound of formula I as claimed in claim 1, and a pharmaceutically acceptable carier.

25 - 36.  The use of a compound of formula I as claimed in claim 1 in the manufacture
of medicaments for the treatment of tumors.

37. A biologically pure culture of Aspergillus japonicus NR 7328 (DSM 10677).
30 38. A biologically pure culture of Aspergillus fumigatus NR 7329 (DSM 10678).
39. A biologically pure culture of Aspergillus fumigatus NR 7330 (DSM 10678).

40. A biologically pure culture of Aspergillus fumigatus NR 7331 (DSM 10680).

-28 -



417  Abiologically pure culture of
.10681) . 42. A bi ol ogi
7334 (DSM 10682) .

acai U5 U QEPY NEEHENPOEET
A

42.  Abiologically pure culture of Aspergillus fumigatus NR 7334 (DSM 10682).
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