ANTIBI OTICS This invention relates to new antitunor antibiotic substances
cand to their production and isolation. 5 The antitunor conpounds of the
present inventioh have not yet been identified in terns of structure. In
vi ew of their unique physical, chenical and biol ogical properties, however,
applitant ‘believes that the BBM 1675C-ahd BBM 1675D anti biotics 10 are
novel substances. United Ki ngdom Patent Application No. 2,141, 425,
publ i shed Decenber 19, 1984, discloses fernentation of Actinomadura
verrucosospora strain H964-92 ( ATCGnE?BEfrcer 15 Acti nomadur a QJLZ’\Q LN
verrucosospora strain Al327Y (ATCC39638) t0 produce a new antit4 SRR
anti biotic conplex designated as BBM 1675. Two nmj or bioactive conponents
of the BBM 1675 conpl ex described therein were designated as BBM[err] and

BBM[err]. -The structures of the BBM[err] and BBM[err] antibiotics,
aIseQZO known as espera EBEP] and S eran1c“E?Lerr4 res ectlwshyh
hawg/not yet been e|UCI LN a I?ﬂ}‘ iotic

antrhicrobialsahstancbsuanﬂ &nnbhanp pamidwert iSirataasd Pedaekd tien. 4, 530, 835,

i ssued 25 July 23, 1985 to Bunge et al., discloses fernmentation of an

uni dentified Actinonycete isolate WP-444 (ATCC 39363) to produce antitunor

anti biotics designated CL-1577A and CL-1577B.. The structures of the

CL- 1577 angi bi oti cs have not yet been elucidated, but the characterizing

properties given for the 30 antibiotics indicate that CL-1577A and CL-1577B

are simlar in structurghFoaPﬁé tEEOF1 £PRPINNGS & ddhe RresiHedinigntion have

BBM 1675A andnperyptnbetnoidenzidied inUnierers lMgdoradiaimst Aplvosk idon their

h?»/Z 141, 425un1que physical, chemical and blologlcal propertles, however,
applicant believes that the BBM~1675C and BBM-167SD antlblotlcs

10 are novel substances.

United Kingdom Patent Application No. 2,141,425,
published December 19, 1984, discloses fermentation of
Act inomadura verrucosospora strain H964-92 (ATCC 39334) or
15 Actinomadura verrucosospora sgrain Al327Y (ATCC 39638) to produce

a new antitumor antibiotic complex designated as BBM-1675. Two
major biocactive components of the BBM-1675 compléx described
therein were designated as BBM-167SA1 and BBM-167SA2;_ The
structures of the BBM—1675A1 and BBM-_1675A2 antibiotics, also

20 known as esperamicin A, and esperamicin A2' respectively, have

: 1
. not yet been elucidated, but both components exhibit excellent

antimicrpbial and antitumor activity.

United States Patent No. 4,530,835, issued

25 July 23, 1985 to Bunge et al., discioses fermentation of an
unidentified Actinomyceté isolate WP-444 (ATCC 39363) to produce
anti tumor antibiotics'designated CL-1577A and CL-1577B. The
structures of the CL-1577 antibiotics have not yet been
elucidated, but the characterizing propertles given for the

30 antibiotics indicate that CL-1577A and CL—1577B are similar in
structure to the BBM-1675 antxbzotlcs, and especlally BBM-1675A1
and A, mentioned above in United Kingdom Patent Application No.
2,141,425,




- 2 - Theré is disclosed by R-H Bunge et al., in J. Antibiotics, 37(12),
1566- 1571 (1984) the fernentation of Actinomadura sp. (ATCC 39363) to.
produce a bioactive conplex fromwhi_ch two maj or conponents, PD 114, 759.and
PD ¢15,028, were 5 isolated. In J. em Soc. Chem Commun., 919-920
(1985), J. H WIlton et al. described the partial structural elucidation of
the antibiotics PD 114,759 and PD 115,028. . The production, isolation and

characterization of thgeRa ;g4d§§éggggjib§1540ﬂ8 gaggplg£|g§ gppﬁaﬁ to be

i dentical to the_.above-nmentio and i oti TS,

respecti vel _Q_E.Eg.éﬂ.ﬁiﬁ'PMﬂApﬂﬁ%ﬂ%ﬁ N619§5’ 1‘329 ﬁﬁﬁ?‘?gﬁéﬂlﬂbv%ﬁber

28491?§$Ccd§&§%ﬁenadheran?g atom;cci)fssﬁmsmowobtb@d@uéve(rjnﬂeuatsue a\/%uG%)ﬁig fArom
raauce anti tu I CS

o Vi GosovBIEN S MaJBiE Rt aHil | PhOTEd 2080 | S50 'BR' RUSL6%8, Yyere poon

el uci dat Bd, isalatkd.chanadt.erGhemg Soompcthers Communf pr 91 He920t (b985) £sIJ. H.

indicate-t 6 9:A ‘a t

BBM 1675 a%‘f‘%%ﬁ gt U%s\eé?‘%%ﬁé;atfeqf&gﬁ@%ﬁéﬁf h%i'?‘éi‘?iﬁp‘?&?ﬁ%e

and to the @WEibIotaiRsi BPolildy 75 @md &P 1S t ¢hhe mrodus%nolsaasolatxon :

Spectr al da&ﬁdsbﬁ%am@&\i&h’twmtomadﬁéeﬁu i £0799 faf@r PYL ﬁ@“@z@ aftibiotics

I dentical to an of t 1675 conpo Mor eover, ro ucin
organisn1de§%?? EdtPn Euﬁgﬁ I? ?cﬂ??&ﬁ°@ﬁ£l 2 %%&AH%‘

clearly thf¢B+EBT7Bt adtﬁ.bdmtiis%ctnespmhmm rucosospora enployed in

Uni ted Ki ngdom Patent Application No.- 2,141,425 in the color of its aerial
myceliumon ISP Medium Nos. -2, 3 and 4, in-its positive ml|k peptonization
and in its positive uEDrDP&Bnoﬁaﬂémmdﬂpnﬁxnﬁxldmrﬁwwu?%1154reiﬂblm§hamd

cel | U_' ose. \gvdhsEs B9, p&@‘é'ﬂ%x@éﬂd&’eﬂféﬁﬂ&néé‘é’f&ﬁ | OF ﬂ@t‘!‘iﬁ&ﬁé&&‘?@r
. : pulveraceus sp. nov. No. 6049 (ATCC 39100) to produce antitumor
15 antibiotics de51gnated WS 6049-A and WS 6049-B The structures
of the WS 6049 antibjiotics have not ‘yet been elucidated, but the
characterleng propertles glven for the antlblotlcs indicate that
WS 6049-A and ws 6049-8 are related in structure to the BBM-1675
_ antzbzotxcs of United Kingdom Patent Appllcatlon No. 2,141, 425
Zb and to the CL—1577 antlblotlcs of Unlted States Patent No.
4,530,835, Spectral data show, however, that nelther WS 6049-A
 nor WS 6049-B is 1dent1cal to any of the BBM-1675 components.
.~ Moreover, the produczng organlsm descrlbed in European Patent
Appllcatlon No. 95, 154 may be clearly dlfferentzated from
25 Actlnomadura verrucosospora employed 1n Unlted Klngdom Patent k)
B Appl;catxon No. 2, 141 425 in the color of its aerlal mycelium on
ISP Medium Nos. 2, 3 and 4, in its p051t1ve milk peptonlzatlon
and in its posxtxve utzllzatlon of D-fructose, D-mannitol,

trehalose and cellulose. . :

There xs provxded by the present 1nventxon new antitumor
_'antszotxc substances desxgnated herexn as BBM—167SC and BBM-1675D,
| 35'also known as BMY-27305 and BHY-27307, respect;vely, sa1d sub-
'_stances be;ng produced by selectlve chem1ca1 hydrolys;s of the
bioactive components BBM-1675A1 (esperam1c1n A ) or BBM-1675A2
\esperamicin A ). whxch are themselves produced by cultivating a



antibiotic substances desi gnated herein as BBM 1675C and BBM 1675D, 35 al so
: known as BMY-27305 and BMY-27307, respectively, said sub- stances being
produced by sel ettive chem cal hydronS|s of the bioactive conponents

BBM [err] (esperamicin [err]) or BBM [sLr] (esperanmicin [err]), which are

t hendel ves produced by cultivating a - 3 - BBM 1675-produci ng strain of
Actlnonadura ver ucoso ora. The bhioagtjve. substances BBN¢1675C and
BBM 1675D iRt RS PRI i R &ub’é%%é&& NGEIEREAFRIRRAT AN The

procedur es blawi:ﬁmi& mtmd ESt+ 18 75 xaed | BBE~ 2675 D1 84 9 bbal s@gswh:d at-hed and
antitunor actiwv 05 Accor di venLi [ OVi t
antitunor é’n‘ﬁ‘b‘}r‘o%/‘? b%éiﬁﬁ%%%%gh&?ﬁo‘g%%%?ﬁﬁﬁ;é% §rﬁﬁ?§“$%?m?‘é‘$ %?)"S’éar S
as an anor phuhst motes;exitifby excebl et cantimichobbal andaantitwidwylactivity.
acetatensacetone tetrahydrofuran and chloroform (c) exhibits in silica
gelkef hi Nl ayer chromatography an [err] value 15 of 0.28 with the
sohyent system t A\FeRingc &0 de {Iepticn wherg dp preyided appantdtunesl ecul ar

wei ght of 8iRiBSorie! BEMIIBYSC Rkidh Gh 5@ebNtiANyFBe"BSS Spectroscopy; 20
(e) ~has an ultraviolet absorptlon spectrumin nethanol sol ution

subst anti al as, shown_in_Fl Lbitin | traviol et absorption maxi ma

and absorpt{%%tligP%ﬁrilﬁsnﬁ?( %@ $707?9§%4 nm(a = 9,340) and 313 nm

(shoulde%) 4,190) with no S|gn|f|cant change upon addition of acid or
(f

base; (Plgl has, all ] %mr e xﬁ@éﬂéﬂéioneéﬂsﬁai“”b%?i abbkDe Subsiatpial ly

as shomn in 3 ex Iting princ
- tetrahydrofuran and chloroform.

(c) exhibits in silica gel thin layer chromatography an Re value
15 of 0.28 with the solvent system toluene:acetone (3:2, v/v);

(d) has an apparent molecular weight of 855 as determined by
high resolution FAB mass spectroscopy;

20 (e} has an ultraviolet absorption spectrum in methanol solutioﬁ
substantially as shown in FIG. 1 exhibiting ultraviolet
absorption maxima and absorptivities at 210 mm (a = 21,770),
274 nm (a = 9,340) and 313 nm (shoulder) (a = 4,190) with no
significant change upon addition of acid or base;
. 25
—/ (f} has an infrared absorption spectrum (KBr, £ilm) L
' substantially as shown in FIG. 3 exhibiting principal

 absorption peaks at '

36 : 540, 740,'955, 990, 1017, 1065, 1080, 1118,
1150, 1250, 1305, 1325, 1346, 1370, 1385,
1440, 1690, 1705, 1735, 2900, 2920, 2930,
2970, and 3450_reciprocai centimeters;

35 (g) has a low resolution mass spectrum substantlally as shown in

FIG. 5 exnloltxng a moiecular ion [M+hj- oL 856;

(h) has a 360 MHz proton magnetic resonance spectrum in CDCl3
substantially as shown in FIG. 7 exhibiting signals at



absor ption peaks at 30 40, 740, 955, 990, 1017, 1065, 1080,
1118, 1150, 1250, 1305, 1325, 134k . 1370, 1385, 1440, 1690, 1705, 1735,
2900, 2920, 2930, 2970, and 3450 reciprocal centimeters; 35 (g) .has a | ow
resol uti on mass spectrum substantially as showmn in FIG 5 exh|b|t|ng a

ol eoul ar  on [¥Eh que, o2 5%7.01) 7129 2 S99 Mipaprsien, raanelig
resonance spectrum | SH Sd(r]]B su stant I al Igy as shown i n_Fl G 7 exhi b| t| n

signals at - 6952- Hr7dG 99 -@ o1l (AH rey; (Hgprevi=@. 9%
j-iOGé ? ;? (411H i?d (131;9d@. 7117=§1)0,-35 EiG.(d)J,H 4J)36D| (1]!1;2(@) I 9”4 ;( 1Y 25dd(9m
(1H t. J=9.6): ?%é%’ ’J‘?Ic??a) %94?) Jl’h "'d't J%-T@ 324?@6)3 %’3’

(3H. s)s 2.77 (moam, 32.469 (LB, aft,, T<10.%, 54.29), 23 407 (13, dd; 2=T0. 3(15
2.6 2.48 (3H, 230 9 H, X 9

T (G Sath 7% ALY %5 TR 2O AR one S0
downfield from ?el‘lﬂarfétﬂhyl il 2n0 1@% )m) had: Ja3 9011& Nhz: cdw GorSH3 @dgnéﬁ@'

resonance spect g, i m)lenrlzsyb,ak, Qigy g&gs. spoyg ( FI@ &@)Q)l blatnld’]g 08
signals at 13.7, 17.5, 19.°8, 22. 3 22 342 35. 2 ‘a7.

52:7. 55.8. 56. 153?;79?“&?&‘-’ g 11 ion, d&“’e%‘-%l sk am %t’éamel%‘ylﬁlam s
77.1, TRo7, 79.7, 83.2, 88.4, 97.3, 99.7, 123 4, 124.6, 130.1, and 193. 1

parts per n n_dgQ i el fro tr | s ere Q. pravj ded

the antitu L ﬁ?f’.bﬁw{% % 6:%‘%%?0% étl(‘a‘pbs‘? n??%%ySp%ucfc or'it (a)

appears as an aﬁﬁﬂﬂgosabscﬂalmtlally as shown in FIG. 9 exh:.b:.t:.ng signals at
13.7, 17.5, 19.8, 22.3, 22. 7 23 5, 34 2, 35. 2, 39.5, 47. 7, :
52.7, 55.8, 56.1, 57.7, 62.4, 64.7, 67.4, 69.3, 69.8, 71.3,™

15 '76.1, 77.1, 77.7, 79.7, 83.2, 88.4, 97.3, 99.7, 123.4,
' 124.6, 130. 1, and 193.1 parts per million downfze’d fr

tetramethylsilane.

There is also prOVided“the antitumor antibiotic BBM-1675D
20 which in substantially pure form:

(a) appears as an amorphous solid;

(b) is soluble in methancl, ethanol, acetone 'aed
25 tetrahydrofuran, and slightly soluble in chloroform; -

(c) exhibits in silica gel thin-layer ch:omatbgrapﬁy an Re value
of 0.22 with the solvent system ch-lorbform:me_thanol (5:0.5,
v/v) and exhibits in reverse pheée silica gei thin layer
30 chromatography an Rf value of 0.37 with the solvent system
methanol water (70: 30, v/v):

(d) has an apparent molecular weight of 695 ‘as determined by
- high resolution FAB mass spectroscopy;
(e} has an ultraviclct absorpiicn spectIui in meihanol "s'oic..ion_
substantially as shown in FIG. 2 exhibiting ultraviolet |
absorption maxima and absorptivities at 214 mm (a = 27,000},



(b) is soluble in nmethanol, ethanol,” acetone and 25 tetrahydrofuran, and
Slight]y soluble in chloroform (c) éthibits in silica gel thin-layer
chromat ography an’ [err] value of 0.22Zw th the solvent system
chlorofornlnéthanol (5:0.5, v/v) and exhibits in reverse phase silica gel
thin Iayer 30 chronatography an [err] value of 0.37 with the sol vent

syst em net hanol e , ( arent mol ecul ar wei_ght

of 695 as detern?ﬁgd %I§h13é§§|uf 3ﬁdF§§% éct3 O BpyitisnPeFigRagi-
an ultraviol et absotpchenggp@@pmuaﬂﬁntm@mhaﬁobcmdtﬁn(hasaﬁwtantlalIy as
shown in FIG 2 exhibiting ultraviol et absorption nmaxi ma and absorptivities
at 214 nn1(a = 27,000) 274 nm(a = 12,800), and 325 nm (a = 5,400) with
no signifi- ébnthéﬁaﬁ@elﬂ§6ﬁréédﬁpﬁ@ﬁp§ﬂoacS@amtﬂumuixdﬁo fids)an infrared

absorption SDECt§UBh€KBE1aﬁu sSshown &Hb%&%ntuaegmfyaeﬁgywa
exhibj ting pr|n0|g sorptPgi peaks at 735, 755 9fb 96 1688Eb%320
108%, 1150, 11952 i§§5t1?§1§ea §38F 1365, 1385, 1445, 1510, 1685, 10

1720, 1735, 2880, 2930, 2960, and 3400 reciprocal centineters; (g) has a

I lution ma tr ant,i.al | hibiting a
ngrggﬁfgruign [N%i; 3?§§96?g}§u?;§’ hég'a¥§§§'iggg@vog&ﬁSWadﬁéﬁﬁ I1F|§§:9ngnce
spectrumin [err] + 12%9[edBl0suBSBant 1a65y 43 8Shovird 45 RISE0,81688i,bit -
ing si gnahé at 6.43 (i¥hodd17454- 48830 3»306- 2360',Han® ’34%083r-(:§:|5|rogal

centimeters;

(g) has a low resclution mass spectrum substantially as shown in
FIG. 6 exhibiting a molecular ion [M+H]+ of 696;
15
(h} has a 360 MHz proton magnetlc resonance spectrum in
CDCl3 + 10% CD3OD substantially as shown in FIG. 8 exhibit-
ing signals at . :
6.43 (1H, 44, J=4.4, 10.3); 6.13 (1H,.s); 5.81 (1H, 4,
20 J=8.8); 5.70 (1H, &, J=8.8); 5.48 (lH, 6 brs); 4.48 (1H, 4,
J=8.1); 4.02 (1lH, &, J=2.0); 3.95-3.80 (solvent background);
3.77 (1H, t, J=9.0); 3.70-3.40 (11lH, brm); 3.35 (1H, m);
3.28 (3H, s); 3.22 (3H, brs); 2.66-2.55 (2H, m); 2.38 (3H,
_ s); 2.23-2.12 (2H, m); 1.42 (1H, brdt); 1.22 (3H, 4, J=5.9);
| 25 0.94 (3H, 4, J=6.6); and 0.87 (3H, d, J=5.9) parts per-
- million downfield from tetramethylsilane; g

(i) has a 90.6 MHz carbon-13 magnetic resonance spectrum in
CDCl3 + 10% CD3OD substantially as shown in FIG. 10
.30 (FIG. 10A + 10B) exhibiting signals at
17.5, 21.6; 22.2, 23.0, 33.4, 39.2, 46.4, 52.3, 55.8, 62.1,
67.8, 69.8, 70.1, 71.3, 75.8,°77.1, 78.1, 82.4, 83.3, 88.2,
97.4, 99.6, 122.6, 124.8, 130.1, 130.8, 134.3, 148.7, and

192.8 parts per million downfield from teijifiiﬁiiiiii&f;:::=—_




0 J=8.8); 5.70 (1H, d, J=8.8); /5.48 (1H, 6 brs); 4.48 (1H, d, J=8.1);
.02 (1H, d, J=2.0); 3.95-3.80 (sol ¥nt background); 3.77 (1H, t, J=9.0);
70- 3. 40 (11H brm); 3.35 (1H, m; 3.28 (3H, s); 3.22 (3H, brs); 2.66-2.55
2H’; m; 2.38 (3H, s); 2.23-2.12 (2H m; 1.42 (1H, brdt); 1.22 (3H, d,
=5.9); 25 0.94 (3H d, g8 .9) parts per-
I

lion downfield fron1tetra .6 MHz car bon-13
magneti c resonance spectrumin [err] + 10@6[err] substantlally as shown in
FIG 10 3916, 1(FI Condla, tnkOBL eI GrNotl sorPlspdds ;

23.0, 33.4, 39.2, 46.4, 52.3, 55.8, - 62.1, 67, sPéﬁy) 1 %%B”géﬁgfsc'
77.1, 78.1, 82.4, 83.3, 88.2, 97.4, 99.6, 122. 6 124 8, 130.1, 130.8,

134.3, 14B1&, and 1eaoaspaneSune&avﬂdnev1aﬂa&ﬁpﬁﬂdhfg €8l YRS d -
DESCRI PTI ON OF THE DRAW NGS FIG  1° shows t he uItra&?ﬁ?et .absorption
spectrum of BBM 1675C. FIG 2 shows the ultraviolet absorption spectrum
of BBM 16F5G. B5 Fsiows theshodsatred iabfsoapedomb spenttinin o BEMHADEASC A
BBM 1675C (KBr, fil BrFIQEﬂég' shows the infrared absorption spectrum of
BBM 1675D (KBr, fil shows the relative abundance mass
spectrumof BBM 1675C. FIG 6  shows the relative abundance mass spectrum
of 15  pre. 4 DBAbWE7BRe Eh@rafed ap2dStile Wt I RSARNce
spectrum of BBM 1675C i n tLJFni"% (360 MHz). \9% FIG ‘ﬁﬁ Bﬁde %roton
magneti c reésonance 55 rr f N

10
FIG. 5 shows the relative abundance mass spectrum of .
. BBM-1675C. A o | /
FIG. 6 shows the relative abundance mass spectrum of
15 " BBM-1675D. '
FIG. 7 shows the proton magnetic resonance spectrum of
' BBM-1675C in CDCl3 (360 MHz) . '
20 FIG. 8 - shows the proton magnetic resonance spectrum of
BBM-1675D in c1:c1'3 + 10% CD,OD (360'MHz).
FIG. 9 shows the“lBC magnetic resonance spectrum of BBM-167SC
: 1n CDCl3 (90 6 MHz)... ' | _'. S iﬁ
FIG. 10A shows the 13C magnetic resonance spectrum (110-200 ppm)
" of BBM-1675D in CDCl3 + 10% CD3OD (90.6 MHz).
FIG. 10B shows the113c magnetic'resonanCe spectrum {0-110_ ppm)
30 of BBM-1675D in CDCl, + 10% CD,OD (90.6 Miz).




BBM 1675D in [err] + 10%([err] (360 MHiz). FIG 9 shows the [err]
dragnet| ¢ resonance spectrum of BBM 1675C in [err] (90.6 MHz). 25 FIG 10A
shows the [err] nhgnetic resonance spec«7un1(110-200 ppm of BBM 1675D in
[err]y + 10%[err] (90.6 Miz). FIG 10B ‘shows the [err] magnetic resonance
spect@un1(0 110 ppm 30 of BBM1675D in [err] + 10% [err] (90.6
VHz) . FIG 11A shows the proton magnetic resonance spectrum of conpound
3A (a- anoner)FIGL[Iﬁ?] $REG0s Mg . pf%ﬁbnlﬁgggéﬁﬂﬁ Eéeoﬂ&ﬁbensﬁéﬁﬂﬁhhp] (360
resonance spectrumo oun e an in.[err

MHz). 10 DETAILED DESCR‘FWW‘EP"YHE" g\lﬁfh{:é]:?avgg? Hzlrates to
two novel antitunmor antibiotic substances deS|gnated her ei n as BBM 1675C
and BBM 1675 | s SkQ@M@ S sai d
subst ances bglnégi p?%)%uce y se%l\gﬁgt\zégc Q%Q hgé ﬁageg % {ch‘gﬁb ctive
conpenent s BBM 1675A1 (LUpROWRM 3B bﬁ‘)a@ﬁmBBM -1757617@1 eéﬁéﬂaﬁﬁson [err]),
whisly are thensel ves produced by cultivating a BBM 16/5- produci ng straln of
Acti nomadura verrucosospora, nost 20 preferably Actinomadura:
verrucosospora strain H964-92 (ATCC 39334) or Actinomadura verrucosospora
strain A1327Y (ATCC 39638), or a mutant thereof. In another aspect, the
present invention provides a process for producing the BBM 1675C subst ance
by sel ective hydrolysis of the bioactive conponents BBM 1675A1 or _
25BBM 1675A0 I n a further aspect, the present invention provides a
process for the preparat|cnbégAfﬁﬁﬁJﬁggghfnygkesﬁl¥§Eh¥ﬁgﬁk¥§bﬁ of t he

BBN¢1675C subst ance or, nore-prereraory, TTom

\“’ -  This invention relates to two novel antitumor antibiotic
substances designated herein as BBM-1675C and BBM-1675D, also
15 known ‘as BMY-27305 and BMY-27307, respectively, said substances
being produced by selective chemical hydrolysis of the bioactive
components BBM-1675Al (esperam1c1n_A1) or BBM-1675A2 (esperamicin
Az), which are themselves produced by cultivating a
BBM-1675-producing strain of Actinomadura verrucosospora, most

20preferably Actinomadura verrucosospora strain H964-92 (ATCC
39334) or Actinomadura verrucosospora strain Al327Y (ATCC 35638),
or a mutant thereof. 1In another aspect, the present invention

provides a process for producing the BBM-1675C substance by
. selective hydrolysis of the bioactive components BBM-IG?SA1 or

L 2sBBM-1675A2.

.a process for the preparation of BBM-1675D by selective

hydrolysis of the BBM-1675C substance or, more preferably, from

the biocactive components BBM--1675A1 or BBM-1675A2. The isolation

and purification of BBM-1675C and BBM-1675D from the reaction

30mixture may be accomplished by conventional chromatographic

In a further aspect, the present invention provides

procedures.

The bioactive substances BBM-1675C and BBM-1675D
exhibit antimicrobial activity against a broad spectrum of

VT S v A

ted-8 8! 1@""(’
ad Ol e ol St

and have nlan bheer chrwn tr exhihit inhibhitory
activity against various mouse tumor systems, such as P-388
leukemia and B16 melanoma. The newly described substances of the



t he bi oactive conponent s BBM[err] or BBM[err]. The isolation and _

pur| fication of BBM 1675C and BBM 1675D fromthe reaction 30 mixturée may be
gonpl i shed by conventional chronato@f aphic procedures. The "bioactive -
ubst ances BBM 1675C and BBM 1675D exhi bit antim crobial activity against a

broad spectrum of activity agai nst various nouse tunor systenms, such as

P-388 | eu no SCI’I bed substances of. t.he
present #ven |on ﬁ%r‘géﬁé gﬁnea§lg§rﬁé\e\%¥§s anti® i A2 &t%&‘ﬁ@’(ﬁl ggents
ant i turmr s sarﬁbxtmmrbaqengs méera i nhabtitings mabmailig nt temoas.se of
degradation studies to elucidate 5 the structure of the antitumor

anti biotics BBM 1675A (esperamcin [err]) and BBM[err] (esperamcin
[err]), a mxture ofPerip@nthe scorrgeppdddesaafptdon siudies e iedoiciidade

and i dendithd | SeddOBud émaasﬁtwuﬁéegaaaimo%%eoams1%f7stahe For mulas 1

and 2, respectivel er prisin fqund that the

cheni cal a‘gegﬁ 7 %‘H"’F gg\l“a;/%n‘?héé§m€€&§§ I(}"’SIBF%F Ff"lEJ}f 3 HH-é‘tqu\F@ O g
f [1 agnent 3 ca?ipdxﬁérﬁfs amlrelibtddiﬂééli[ﬁleOhnmeaEis topthe ﬁgola&::.ms anduidenhdal-
the two di t err [ c e e :

bi oacti ve é rcaggter%g] %s&‘?l%’g Fat ed ﬂéé‘“gggrrg 1. °L'§B Pﬁggn%%ettgﬁr 3’?’.’5&“&3,5 tlh_e
smal | er 18ndd ecigspecii ety § r ciowever BBk 19aS5Csunprbsinglyndound that the
appr oxi FTAYY, P h | egu ; s8f 16 t otics
BN ot 1L et oAb Ther o uere ToundFo e Asperarigh o el

BBM 1675AP IQaf toth of %ﬁﬂ@???ﬁEﬁﬁﬁfEﬁ??caénﬂnﬁﬁvuﬁéﬂsﬁnd ENePnershi a

agents. 2Guypheiging PR [wig]1found that the two different antibiotics _
BBM-1675Al and A2 produced the same bloactlve fragments as g}
1llustrated in Scheme 1. still more surprlslng, the smaller

15molecular welght fragments BBM—1675C and D (hav1ng approxlmately

70% and SS% of the molecular welght of the parent antlblotlcs '
BBM-1675A1 and Az, respectlvely) werxe found to be more. effective
than BBM-1675A2 and comparable to BBM-1675A1
antlmlcroblal agents.

a s ant:.tumor and

Scneme 1

BBM-1675A,

35 (esperamicin _Ai)

_BBM~1675C —— —— > BBM-1675D

30

BBM-16 75A2
(esperamicin Az)

W’
(&)

The BBM—IG'ISC and BBM-1675D substances may be prepared
by select:.ve chemlcal hydrolys:l.s of the ant:.b:.ot:.c BBM-1675A1 as

outllned in Scheme 2.



35(esperamcin [err]) BBM 1675C BBM 1675D 30 BBM [err]

+ (esperamcin [err) 35 The BBM 1675C and BBM 1675D subst ances nmay be
prepared by sel ective chemical hydrolysis of the antibiotic BBM[err] as
outlined in Schene 2. Scheme 2 [err] M[err] ([err] [err] [err] Formula 1:
Compound of mw. 425 which is a mxture of a and [err] anoners. [err] [err]
[err] [err] Formula 3: Conpound of mw. 192 which is a mxture. of a and

[err] anoners 10
Scheme 2
Ry
-\./l'
BBM~16 75A1-CT3OH—9 BBM-1675C +
(m.w. 1248) (m.w. 855) -
OCH3
Forrula 1: Compound of
m.w. 425 which is a mixture ~
of @ and £ anamers.
#/cu,on |
-~
o/
CH.
\'4 3
o
BBM-16 75D + CH3S OCH3
(m.w. 695) ' '
_ g

Formula 3: Campound of
m.w. 192 which is a mixture-



The starti ng( BBM 1675A conpound is prepared according to the procedure
described in United Kingdom Patent Application No. 2,141, 425, published ,
Decenber 19, 1984. The purified BBM 1675 onponent is hydrolyzed with a

m nefal or organic acid 5 such as hydrog shl oride, sulfuric acid,
[erk]-tol uenesul fonic acid, benzenesulfoni-c acid or the like, in an organic

or m xed aqueous- or gani [ v [ e r . '
g ganirfe! B¢hkrcinby @B-Ale BA CRHAMSE K SRS 'dcdding

the refluxing tenperature-of the solvent, untid a substantla unt of

desi red BBME®7ERE oPropRAvsesBessTibsdyddy Unig-qd Hingdemy Patentapplication
is carried ogs, i p]e41] 428! cphbl isplede Detemdad B! 1S or ANY plbEfied

al coholysis is Cfg?#ed out 1 n net han%I . TH’S’ te e.rtggure of the reaction is
not critical BBYTLS {82 sCEPBPBRPE] 150 DYSTRIRZ §h & T A iHhera Lt otgaRr Ehracid
t enper at us e $uch eas] hydndgensthpoefidegblsy lifuomczmid A+ [wend sulfordie acid,
selective h /S 1] pr e | t ' ] t he

hi el prodtenr iRty HERRTH RETR) o RTINS USSP ARARIEE lldde 1 e
Formul a 1. Spsecuenerganignihaysdspdygniemt @ndampaaitine iof akout 10 Whsto

leads to the R0 }iPeagihgNtohparatyld @ Olthe Y JEHE MRS Aibdiential
t hi osugar of Formula_3 and_the producti.on e antibiotic BBM16/7/5D. It -

e duction of th _
shoul d be apft@tntief bherABsareri PPMy 161 5Ch OTaBBMTRA 73R 3t iRRPIYREd.
reaction gprehéfersbiychtheé hyGeolyeigeial Wadrdl U EIH re--¢ ] ledhari d
wi || produce yﬁr%égg_relgtlvg-annu t§ f th§_25§§0tup|otlc B 1675géand .
D Thus, | PTAVGREFf BPE PEShoRFEGPTAREYsr SR AL HNTARAT o A THIFE (&R
chronatogrammﬁhndeSCTTbedtémpehgtgxanpﬁé&hhemdactﬂﬂhﬂistndt;¢k§m#enﬂxcbut
prepare only,  heg 5&%%@1??%3%3@%%8@ the' %a%%ieéi{ 2 {B’&I@'é’:ﬁfeﬂé U
preferably carrTed out w an organi c aclid such as p-toluenesulioniC acid ™
as descri bectemperature yte| 08Cquand mesity Preferablyt Brwm @B 407 to 60°C.
BBM 1675(‘1§n'd ‘BBM 1675D subst ances may al so be _
o - N The selective hydrolysis of BBM-1675A,; proceeds in a
'stepwise manner with the initial production of the BBM-1675C
antibiotic and the inactive fragment of Formula 1. Subseguent or
continued treatment under hydrolyzing conditions leads to the
20 liberation of a mixture of a and 8 anomers of the thiosugar of
Formula 3 and the producticn of the antibiotic BBM-1675D. It
should be appreciated by those skilled in the art that altering
‘the reaction conditions such as time, temperature and concentra-
tion of acid will produce varying relative amounts of the
25 antibiotics BBM-1675C and D. Thus, it is desirable to monitor, .
the progress of reaction by thin layer chromatography as - \)

described in the examples herein.

o When it is desired to prepare only the BBM-1675D

30 ahtibiotic,'the selective hydro;ysis is preferably carried out
with an'organic acid such as p-toluenesulfonic acid as deéscribed
herein to yield a quantitative amount of BBM-1675D.

.5ThéTBBM-1675C and BBM-1675D substances may also be
L ae pfeparéa’by'§elebtive chemiral hvArolveis of the antibiotie

~td

BBM*IG?SA} as outlined in Scheme 3.



prepared ‘by selective chemcal hydrolysis of the antibiotic BBM[err] as
outlined in Schene 3. Schenme 3 [err] [err] [err] [err] [err] [err]
Formul a 2: Conppound of mw. 425 which is a mxture of [err] and [err]
anoners. [err] CH3 0O BBM 1675D [k [err] (mw. 695) OH Formula 3:
Conmpaund of mw. 192 which is a mxture of [err] and [err] anoners. The
starting BBM[err] conpound is prepared according to the procedure

descri bed i §°¥5. eg Kingdom Patent Application No. 2,141,425, published
Decenber 1971984 —The sel-ective hydrolysis of purified BBM[err] |ikew se

proceeds in a stepwise 5 manner with the initial production of the
BBM 1675C antibiotic

e R - - OH
_ H@ : 'CH3O o
- A —=pmm—> - |
BBM-1675A,—zp—gg—> BBM-1675C  +
(m.w. 1248) (m.w. 855)
CH30 NH -

o CH2
| OCH_3
N

Formula 2: - Campound of
m.w. 425 which is a mixture
of d and £ anomers.
HGD/CHBOH
\—’
\’4
BBM-16 75D . +
(m.w. 695)

Formula 3: Compound of
m.w. 192 which is a mixture
~ of €& and £ anamers.

3



and the inactive fragnent of Formula 2. Continued treat ment under

hydrol yzi ng conditions |eads to the |iberation of a nmixture of a and [err]
-eanoners of the thiosugar of Formula fland t he produc- tion of the

anti bi oti ¢ BBM 1675D. 10 The reactioh conditions utilized for the selective

chem cal hydrolysis of BBM[err] are substantially the sane as those

tilized f the h I B '
Simi@ar Lo the produket ORCHFCLRiY TYe0er PAn TERRTe ) PRy o Jgording
preferred t® tphe)opmc@dnhyet deseBibed73n FniitisidoKingdame Batend] y‘dﬁpsllcﬁatlon
BEM 1675A%d.S 22141 o2 81! o} 1kngdbBE8RRLA 193! l1oWa BBl atd ve

BBM [err] IS cohvert Most  pr ef erably the hydrolysis is

carried olyd¥Qkysks o‘PﬁaﬂPElﬁéf—’é §§@9ﬁ1§§56~2t dikeVISn MIAGESHs dn &) ShRPWise

di scove y1mé}§1éixesﬁitlbe€|h@eiﬁhﬂlalhﬁkoﬁheti%ﬁe oIBNhES HEN-A8Y 52 anit fbixitics

d_f I d t bi BM. d th -
The Concurith RESReFtiye FRASPFDE PraBRERRIR0r ForRIACor i aatmettt 'y

respecti vainderritydhelpsingi osndatiohsFdemadlsa to, qmeovlud:es:mcadmﬁ i2omuElxture
advant age 1Plq Ut PhCaROherR BE! LAR. +ndESREU Y ponAd W IR ARPHodlc-

t he preserﬁ €re s provi process
hydr ol ysi stixn aofnthqrenbibBBmFeBB}'l'éﬁdsperr] to- produce 'BBM 1675C and D
as illugtrated in Schenme 4. 30 Schene 4 Thi s advant age becones appar ent

when oné considers that the relative amunts of B nd rr

produced in the fernEhearearshopr SEEQ%WQ“?UM%"ZI#\%’J({& 'Jﬁi Clﬁ‘?‘é’

producti on:pdmical hydrolysis of BBM.—1675A2 are substantially the same as
those utilized for the hydrolysis of BBM-1675A1 described- abovev
In a manner similar to the production of BBM-1675D from

15 BBM-1675A1, when it is preferred to produce only the BBM-1675D

antibiotic, the hydrolysis of_ BBM-1675A2 is carried out until
substantially all of BBM—1675A2 and BBM-1675C is converted to .
BBM-1675D. Most preferably, the hydrolysis is carried out with

an organic acid such as p-toluenesulfonic acid.
20 .
The discovery, as described herein, that the same
BBM-1675C and D antibiotics are produced from two different
antibiotics BBM-1675A1 and BBM-lG?SA2 with the concurrent loss qf
two inactive fragments of Formulas 1 and 2, respectively, and the
zsthlosugar of Formula 3, provides an additional advantage for the.
present invention. Accordingly, in a further aspect of the v
present invention, there is provided a process for the selective -
hydrolysis of a mixture of BBM-1675A, and A, to produce BBM-1675C
and D as illustrated in Scheme 4.

30

R4
o
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BBN¢1675C and D is therefore independent of the relative anounts 5 of
.BBM[err] and [err] utilized as starting material in the present invention.
As described herein, the hydrol ysis of t BBM [err], A2 and C antibiotics
results in the rel ease of an inactive 1 hi osugar fragnment. The said

t hi odugar was isolated to provide further information into the chenica
structure of the BBM 1675C anti biotic and hence, for the BBM[err] and

[err] anti brpis c&avér@eagenpeeaﬂegf aggaﬁaha Sn&/ﬁsoh@e&bhélla@ras tBall Xhyre of
a and [err] oners of a th has .the structure illustrated in

15. Scheng® E&*FEF“?QFYﬁe? Eyaéﬁ3§PzafP8nAnaErﬁﬁHEeﬂo§§lGPS *BEREeNka-
product s oftidwe procéssyss Ssubﬁleca sodvheiabianeyer sTheepgoaapeiaheds The

proton nag MHz) of the. co nd _3A_(a-anoner

and corrpou%%g‘{f%?r%?é E}égﬁég‘ggﬁnl?%e?? enflﬂgpg‘gelfgla ive amounts

respectlvékyf BBMNﬂQﬂE&Taiyélb ottihezed aspetaraliindamatethielt Rnothgapresent
met\by| glymygyék¥§ For mul a 3 were tentatively assigned the relative

stereochen1stry of the fornula [err] 25 : [err] At the

present tinme, the absolute stereochem stry, i.e. D or L, has not yet been
det ermi ned. Accor di ngly,ddssetbéd héLe BAPT €RENhyY aﬂbiyeigtéklQHeOQBMhQG75A

1’
spectral Uot i & SaelLaved, hal 1D L oRuchn, &L Lorgulg (L ess e
met hanol yshidsugar afwegmenit i n The s&iﬂcthi@sa@afheaanisblated EBMpi6vEGe
Physi co chalt e JRESHRERSS" kb | e L RUILLRT, BLrhU®uZbRbl Blle Bpiq1675C
U travi ol etardiiduiqiti®orenshdiencen f@eetle BBM-16 75A and A, antibiotics. The
~/ compound of Formula 3 was identified as a mixture of a and 8
ancmers of a thiosugar which has the structure illustrated in
15Schemes 2 and 3. Further characterization was made possible when
the products of the alcoholysis;'the a and B anomers, were
separated. The proton magnetic resonance spectra (360 MHz) of
the compound 3A (c-anomer) and compbund 3B (B-anomer) are shown
in FIGS. 11A and 11B, respectively. From an analysis of the
20spectral data, the thiosugar methyl glycosides of Formula 3 were
tentatively assigned the relative stereochemistry of the formula

OH

CHjy ocH |
s 25 CHBS T

At the present time, the absolute stereochemistry, i.e.
D or L, has not yet been determined. Accordingly, based on the
3opresent 1nterpretatlon of the spectral data, it is concluded that
the thiosugar of Formula 3 {(less the CH3 group from the anomeric
methoxy which is incorporated during the methanolysis) is a
~ component in the structure of the antibiotic BBM-1675C and
| furthermore, is a component in the structure of the starting

I taial LA N iy £ -0 1 - - » -——a a2 —.J—.c
D Dhdadts & - lJl'Al s da --2 ....... A T -~ e



| nst runent

Hewl et t - Packard 8458 Sol vent

: met hano
Concentration : 0.0155 g/l 10 : [err]

absorptivities 210 21,770 4 9,340 313 sh
(shoul der) 4,190 15 No significahlt change is observed with acid or
base. Infrared absorptlon spectrum See FIG 3 Instrument . Nicol et
5DX FT-1R 20 . 540, 740,
955, 990, 1017, 1065, . L : 25 —to4 1370, 1385,
1440, 1690, 1705, 1735, 2900 2920 2930 2970 3450 [err] 25 Mass
spectrum- Se FIG. 5 strunment  :- Finigan 4500 TSQ

Met hod Descﬁ%ﬁﬁ?%ﬂ(ﬂhﬁﬂﬂﬁéh $°1AR). |on|zat|on 30 %blecular |

Rel ative Matrix I on . Abundance
+ gl ycerol 100% 35

glyceroﬁ-+q%£ﬁaWﬁQHﬁ5ﬁﬁﬁ ﬁpﬁl%Ptiﬁ%%?ggﬂr

100% (3:1) (ww) Instrument
Solvent : methanol
Concentration_ : Q,Ol55ag/l
. . . -. N .'ct..es
0 sy (om) ‘absorptivities
210 21,770 N
274 9, 340 \/
313 sh (shoulder) 4, 190
| No significant change is observed,with acid or base.
'Ihfrared_abeorpfion spectrum : _See FIG. 3
, Instrument : Nlcolet SDX. FT-IR .
20 ) | :.: ' Major absorptxon bands (KBr, lem).: L
o 540, 740, 955, 990, 1017, 1065, 1080, 1118,
1150, 1250, 1305, 1325, 1340, 1370, 1385,
1440, 1690, 1705, 1735, 2900, 2920, 2930,
2970, 3450 cm .
Mass spectrum : See FIG. 5
Instrument s Finigan 4500 TSQ
- Method : fast atom bombardment (FAB)
_ _-1onlzatlon__

30 o | R
. Molecular Relative
'Matrix. } m/z Ion Abundance

' st 00%

glycerol 856 M(M+H} 1
jsg;ycero; + NaCi : fT' :[ﬁfﬁai ioos
dithiothreitol: d1th10erythr1tol 856 [M+H] 100%

(3:1) (w:w)

ItOLwiett§Packard %M%g][err]




Instrunent : Kratos M5-50 High resolution FAB (mz): [ MH
= 856, 3362 Mbl ecul ar melght apparent MW= 855 5 (based on above-descri bed

mass spectral data) Elenmental conposition. [err] (based on above-descri bed

hi gh resolution data) 10 Proton Magnet o Resonance Spectrum See FIG 7

I nstriunent: WM 360 Bruker Sol vent : [err] H NVR 360 Mz [err] (ppn)

6.54 (1H, dd, J=7.7, 7.0); 6.21 (1H, brs); 5.87 (1H, d, 15 5.78

(1H, dd, J=9.6, 1.5); 5.66 ( =2.9); 4. 94 (1H“ dd, o - 8)
4.61 (1H d, J=7.7): 4.25 (1%FEt?ﬁﬂ3“ 9 (1H g J 5% % %
J=9.6); 3.92-3.53 (10H), 3. 4513hkreaplu3i90 &, 84(myz)3 3AMa, 5)855 2362

(1H, n); 2.69 (1H, dt, J=9.9, 2.49 (1H, dd, J=10.3, 2.6); 2.48

5.2); 20
(3H, s); 2.3 (3H, s); 1.50 (2H, m; 1.37 (3H,
d, J=5.9); fg%ée %*gzd”eﬁé%tg) aEg%BePGHFW FeBPP Magnetic Resonance
Speet rum 5 Stsaddds o Move-described mass speckialr dava): WM 360 Bruker
Sohyent : [err] [err] NVR 90.6 MHz [err] (ppm: 13.7, 17.5, 19.8, 22.3,
22.7, 23.5, 34.2, 35.2, 39.5, 47.7, 52 7, 55.8, 56.1, 57.7, 62.4, 64.7,
67.4, 69.3, Etement®D Gompasdticn;: 1 Hg N2©,%5479.7, 83.2, 88.4, 97.3,

99.7, 123. 4, ¢ C rtles of
BEM 1675D Des%fﬁ‘?.%’ﬁ%%ﬁfﬁégﬁglgg? éi&h 3ecBediadh Baeas

10 proton Magnetic Resonance Spectrum: See FIG. 7
Instrument: WM 360 Bruker
Solvent : CDC1
o, . 1 3
H NMR 360 MHz & (ppm):
6.54 (1H, dd4, J=7.7, 7.0); 6.21 (1H, brs); 5.87 (1H, 4,
15 J=9.6); 5.78 (1H, dd4, J=9.6, 1.5); 5.66 (1H, brd,
J=2.9); 4.94 (1H, 44, J=10.3, 1.8); 4.61 (1H, 4,
J=7.7); 4.25 (1H, s); 4.09 (1H, g, J=2.6); 3.97 (1H, t,
J=9.6); 3.92-3.53 (10H), 3.45 (1H, dt, J=10.3, 4.0);
3.37 (3H, s); 2.77 (1H, m); 2.69 (1H, dt, J=9.9, 5.2);
20 2.49 (1H, 4d, J=10.3, 2.6); 2.48 (3H, s); 2.30 (2H, m);
'2.13 (1H, m); 2.09 (3H, s); 1.50 (2H, m); 1.37 (3H, 4,
J=5.9); 1.32 (3H, 4, J=6.3); 1.08 (6H).

13C Magnetic Resonance Spectrum: See FIG. 9
\_J 25 Instrument: WM 360 Bruker
’ Solvent : CDCl,
13

C NMR 90.6 MHz § (ppm):
13.7, 17.5, 19.8, 22.3, 22.7, 23.5, 34.2, 35.2, 39.5,
47.7, 52.7, 55.8, 56.1, 57.7, 62.4, 64.7, 67.4, 6€9.3,
30 69.8, 71.9, 76.1, 77.1, 77.7, 79.7, 83.2, 88.4, 97.3,
99.7, 123.4, 124.6, 130.1, 193.1. -



i
5 Utraviolet absorption spectrum See FIG 2 Instrunent : .
Hew ett - Packard 8458 Sol vent .. methanol Concentration : 0.01 ¢/l

10 [err] ﬁfsorptivities [err] 214
27, @00 274 ' 12, 800 325

5, 400 15 No significant change is obser ved mnth acid or base. Infrared

‘absorption spectrum S FIG. 4 Instr nqpt NlcoL t 5D§ ET-IR 20
Maj or absorption bands 320, 1085,

1150, 1195, 1250, 1310, 1335 1365' 1385 1445 1510 1685, 1720, 1735,
2880, 2930, 4 C S rum ' See
o 6 1 oRegeripdtl. ngm°%§hgg§ sBAi 10 TSQ Met hod L
fast atom bonbardnent (FAB) |on|zat|on Mat ri x

thiogl ycey oh18Paviolet absorptzoNbLsﬁé'élt%‘imi on geld %‘)IG [MH = 696 Rel ative
abundance : 100% | nstrunent Kr at 0s NB—SO h

resol ution FAB (m z): [N%Fﬁ“5t69892?94 35-Nbﬁ@ﬁﬂ%%t139%ﬁﬂ ent NMVS&#
695 (based on above-descri bgdlveas spectraL d&h&hanol

Concentratlon : 0 01 g/l

10 Amax(nm? o ) | absorptivigiesm
214 B 27,000 o
274 D 12,800 o/
325 o . 5,400 |
s -2 | o ) |

No'SiQnificapt change is observed with acid-or base.

' Infrared absorption spectrum: See FIG..4
| | ~ Instrument : Nicolet 5DX FT-IR
20 : Major absorptlon bands (KBr, fllm). _
| 735, 755 910, 960, 1000 1020, 1085 1150, 1185,
1250, 1310, 1335, 1365, 1385, 1445, 1510, 1685,

1720, 1735, 2880, 2930, 2960, 3400 cm .

'See FIG. 6

25 Mass spectrﬁm_'

Instrument : Finigan 4500 TSQ o
Method E ‘fast atom bombardment (FAB)
_ ionization -
_ _ Matrix :"thioglycéroi
30 N ' Molecular ion (m/z): CmeE)t = 696
| " Relative abundance : 100%
Instrument ¢ Kratos MS-50

High resolution FAB (m/z): [M+H]Y = 696.2794

Molecular weight: apparent MW = 695
{(based on above-described mass spectral data)



El emental conposition: [err] (based on above-described high resolution
«data).Correlation of [MH and [(MH)+2] relative 5
abundances to théir cal cul ated values confirnms the el enental conposition
derived from high resol ution-FAB measurjgjrents. Proton magnetic resonance
specttum See FIG 8 10 ' I nst rument ;' VWM 360
Bruker Sol vent [err] + 10%[err] H NVR 360 MHz 6 (ppm: 6.43
(1H, dd, J=4.Hlehén8al 6GohPoEildion}; E g §.J=8.8); 5.70 (1H, d,
J=8.8): 5.48 s 4 @pﬂi %? ) (1H, d. J=2.0):
3. 95- 3. 80 (soﬁégﬁ bgékLP8§ﬁd eégr%?efl 1gh o qu? %2} (11H, brmy:
3.35 (1H, m; 3.28 (3H, s); 3.22 (3H, brs); 2.66-2.55 (2H, m; 2.38 (3H,
s); 2. 23-2. 12 (2H m; éoézeﬁ&timhr di) mlaaé‘ (a%ia [ctmdnazqr* 21344630 d,
J=6.6); %7 20 (3H, d, . err netic resonance spectrum
See~FI G 10DA and | OB InébPﬂﬁéﬁFes t° he&ﬁl@ﬁgcﬂﬁ@%@ﬁ Y3pest

:[8Lr] + 10%[err] 25 conflrhertheNUEe&QnQaNHbd& A¥ionl de¥ivel 6, 22. 2,
23. 0, 33.4, 39.2, 46. 4,f52 3h g e S % g@ 8, 70.1, 71.3, 75.8,
77.1, 78.1, 82.4, 83.3, tEgMphigh jesgdu 1°T2§ meagugemedssy  130. g,

134. 3 '148. 7, 192 8. Blologlcal Properties of BBM 1675 Substances
Ant i m or obi alp ggL ! hgaLe L e BOUIALS  Bpietatass s dakery ned for a

variety of gran}p05|t| e an ran}

nstrument ' : WM 360 Bruker
Solvent E CDCl3 + 10% CD,0D
'y NMR 360 MHz § (ppm): T
Rl 6.43 (1H, 4d, J=4.4, 10.3); 6.13 (1H, s); 5.81 (1, 4,
| J=8.8); 5.70 (1H, &, J=8.8); 5.48 (1H, 6 brs); 4.48
15 (1H, d, J=8.1); 4.02 (1H, d, J=2.0); 3.95-3.80 (solvent

background); 3.77 (1H, t, J=9.0); 3.70-3.40 (11H, brm);

3.35 (1H, m); 3.28 (3H, s); 3.22 (3H, brs); 2.66-2.55

(2H, m); 2.38 (3H, s); 2.23-2.12 (2H, m); 1.42 (1H,

brat); 1.22 (3H, 4, J=5.9); 0.94 (3H, 4, J=6.6); 0.87
20 (38, 4, J=5.9).

13C Magnetic resonance spectrum: See FIG. 10A and 10B

Instrument : WM 360 Bruker
Solvent : CDC13 + 10% CDBOD
&;/ 25 13C NMR 90.6 MHz &6 (ppm):

17.5, 21.6, 22.2, 23.0, 33.4, 39.2, 46.4, 52.3, 55.8,
62.1, 67.8, 69.8, 70.1, 71.3, 75.8, 77.1, 78.1, 82.4,
83.3, 88.2, 97.4, 99.6, 122.6, 124.8, 130.1, 130.8,
134.3, 148.7, 192.8.



z

5 rn'croorga‘misrrs Table 1 bel ow provides data in the formof results of an -
antim crobial screening procedure involving the parent BBM[err] conponent
~and the BBM 1675C and BBM 1675D substanfes of the present invention. In
t hef{ screeni ng procedure, each test conpound at a uniform concentration of
10 ug/ M of 10 solution inpregnated on a paper strip was placed on the

; .

grow h culture, and the asur ant b| ot|% i "!;El\il :4% (IS the resultlng

zone of inhibition fr _
BBM 1675C and D subst ances shovved a br oad spectrum of antim cr obi al

activity which were %‘lsﬁﬁf‘%’é%tg g&g& £19° oENentd pRRM 95" s %%@8%%@ was

and in particular, the ances were noré e ctive
i nhibitors dﬁtq‘:ﬂl@m%g%mr v *omgmtx n@f grammsltlxmamca@smneg@mvew OF

BBM 1675 Sﬁ%%ﬁsms. Table 1 below prov:Ldes data 1n theZ¥0emOb £
I nhi bition, nun Test_M:croorgani.sm = Lierr BBM 1675C

BBM 1675D ESEWSGTIRE %wn%@&@mblal screening ppocedure ingplving the sgh

Escheri chi pap@drit |'§Bb2—1675A1 component. &3& the BBM-31675C and B&’SI-IQ‘BD
Escheri chi a‘%ol i P 1373

Escheri chi # (ﬁtl %e&a%fer'frhee present 1n\ﬁnt10n. “ I§3§he screen&gg procedure,
Escheri chi easil itestNetomprsind at a unifogm concentrél;on of 10 3g/ml of

Escheric 5 3

1 d
Eschori o gsoglo HJ.OE: E"gﬁ( méﬂ@d‘t&i on a. paé%r strip. wa% placed on ége growth
Escheri chi guddirer mm,Wasure oflgntlblotz.c agtivity is ghe resulting
Escheri chi gl iofR MBAX fon from the Béper str1p.53As shown 152Table 1,.

Eﬁgﬂg” gﬂ: ghgll R]i}éﬁiéﬂi D substancgﬁ showed a §60ad spectrg.gn of \J
Escheri chi m@lm&Mmlmmty whiéh were at leéét as effectflve as the

| 15 BBM-1675A,

substances were more effectlve as. :|.nh:|.b1tors of gram-negative

component- and in partlcular, the BBM—1675C and D

orga_.nls_ms_.



20 Bacillus subtilis ATCC 6633 34 43 41

« Kl ebsi.el | a pneunoni ae 17 35 35
St aphyl ococcus 209 P 32 47 44
St aphyl ococcus R Acti nol eukin 3314 35 33
St aphyl ococcus R Streptonigrin 37 - 50 48 25
St aphyl ococcus faecalis P1377: 30 39 38
Streptococcus aureus Smith P 36 47 45
St aphyl ococcus aureus Smith R 40 TABLE I g5 53
Actinonycin D Staphyl ococcus aureus Smith R , 17. 32
31 30 Aureolic acid Agl r 16 33
35 o). oureollc acld AGNIMIMMOIETAL ACTIVIZY OF BEM-1675 SUBSTANCES
Saccharonyces cerevisiae petite - 22 42 43 35 R =
reststant g o named antibiotic Activity Against b 8&%&&5 bles Il
and Il contain the results of |aboratory tests w ' ed
i ntraperitonfE@EkyM\CEROXIANMEM 5 | nocul um of BEMMCTSAs @BM-S16750- FEM~-1675D

| eukem a and treated with various doses of BBM[err], Cor D. The

subst ances re.admts_ist heg by intraperitoneal__injection.  Goups of six
nce were u\éga—ﬂSf—Shéﬂc 1 Eﬁiég Satunt, and they e treatedPith a sirthe
dose of the Esbbéaichiancbllé ®ayg2after inoculati@s’'. A grougef |0 ten 3s

saline trqgt . NL.Ce - Was .ih0gl uded in each sgries of eriments.
The BBM 167 Schigpith a%gil\l\?nl?gél e Il was incl'uded as a i rect 33

conpari son. Egcheriighipr gpddoR Waesempneyed with e mean sBSvival tims4n

R g o (EhehERLEHLOEcsaCh SEUBRLY o and e Turher <l vors o
treat ment anfscherichia coli R Mitomycin C 12 35 34
Escherichia coli R Bleomycin - 16 - 38 36
15 Escherichia coli R Daunomycin 19 45 _ 44
Escherichia coli R Neomycin 24 _ . 53 _ 52
Escherichia coli R Sibiromycin 14 _ 32 _ 30
Escherichia coli R Hedamycin 14 30 25
Escherichia coli R Aclacinomycin 15 41 40
20 Bacillus subtilis ATCC 6633 - 34 43 41
Klebsiella pneumoniae .17 35 35
Staphylococcus 209 P : . 32 - 47 44
Staphylococcus R Actinoleukin 33 ' 35 33
Staphylococcus R Streptonigrin 37 50 48
K-/ 25 Staphylococcus faecalis P1377 30 39 .. 38
Streptococcus aureus Smith P 36 47 45
Staphyvlococcus aureus Smith R - 40 55 53
Actinomycin D g

Staphylococcus aureus Smith R = = 17 32 - 31

30 Aureolic acid ' o
Acinetobacter : _ 16 33 32
Micrococcus luteus 35 57 55
Saccharomyces cerevisiae petite = 22 _ 42 43

35 R = resistant to named antibiotac



{ _
again on day four. The change in wei ght was taken as a neasure of drug
toxicity. Mce weighing 20 grans eac‘zggre enpl oyed, and a | oss in weight
of up to approximately 2 grans was not si dered excessive. The vehicle
tredted control animals usually 20 died within nine days. The reSults were
determined in ternms of a % T/C which is the ratio of the nean survival tinme

of the treated group to the Hﬁgs'vi'é&vhﬁglintsitm?-%f%t B%u‘kee@d%‘ﬁ e treated
control group tines 100. to or greater
than 125 indicates that a significant antitunor effect was 25achieved. The

screening results in §abigs! r1shayw the b&h&hﬁh'khe'f%@ﬁ%%ﬁ‘%%'fﬁﬁﬂréﬁor
anti t unor actrvrty of t he BBN¢1675C substance,. In Table IIll, the results

of a direct*&Shparith nc%?éBB%)Ffei"WP L2BEREr ARtIaReFdtoneadly (i TR@vitueeRC

and BBM 1% Aidbewbah aBE €50 resbeﬁest edllsTE d’@emasu@gﬂﬁmﬂahatndB&l\&ekﬁ:?éiﬁvrﬁh
ef f ecti veness, and

30 ab bl BBM: . '

that 11 15 YARIRhCHReS cebeintintt TaRalrc ol To7obhes HoREAncam e A
ef fective. iﬂslcbred)rbylwtrapésitepeaﬁ.ednmecmh@npre§e‘muprsn\nefntsm nfice wers
same subst g\Ces £ i?GeBE%&ﬁ@DaS@” %@%eor&@ %‘}?U&CHH td&ingle

BBM [err] (esperam cr n err onent I'n c arison o
reported helase ¢6rtimBsulBy @aﬁdossnheasism afephdngsnd atdeay-t ed igroup of

publ i shedidédn &2 oné treé‘eeal éaht.QBlNﬁuc% Vak 43zided 9 RBMNIGEARs of
conponent, it is_ sur r| Si at the. sagstances BBM. 1675C and D are

more ef f ect§XRELEMERES¢ eaﬁ@%fi Fhﬁn EREatefe OBV Ps A3R2 & diifo W afent
from whi ch ineluded casled i dtfect délphribohQ A 30~day proftioadT was employed

BBM 1675C CN'l:h é@é%&¥5§ é&v1val time in days being determined for each QJ

group of mice and the number of surv1vors,at_the end of the 5-day

15period being noted. The mice were wéighéd before treatment an&'
‘again on day four. The change in weight was taken as a measure
of drug toxicity.  Mice weighing 20 grams each were employed, and
a loss in weight of up to"approximately 2 grams was, not con-
sidered excessive. The vehicle treated control animals usually

20died within nine days. The resulfs;were_detgrmined-in}terms of a
& T/C which is the ratio of the mean survival time of the treated
group to the mean survival time of the vehicle treated control
group times 100. An effect in terms of % T/C equal to or greater
than 125 indicates that a significant antitumor effect was

25achieved. The scfeening-resultswinaTable'II;show the ihitially,-
unexpected level of antitumdr activity of the BBM-1675C a \ﬂj
substance. In Table III, the results of a direct comparison of
BBM-1675A1 (esperamicin A ) and the BBM-1675C and BBM-~1675D
substances are reported. The data suggest that BBM-1675C is

30about comparable to BBM--1675A1 in potency and antitumor
effectiveness and that it is not schedule dependent, while
BBM-1675D is only slightly less effective. '

Additionally, it is reported in the present invention
¢ thc came cubctances. BBM-1675C and BBM-1£75D ran also he

2C -
dad e b

obtained from the_BBM—lﬁ?SA2 (esperamicin Aj) component.: In
comparison of the data reported herein for BBM-1675C and

BBM~1675D and the data reported in published U.K. Patent



(Day 1 Treatnent) Effect AVC 15 Dose, |P VST VBT

. gm Sur vi vors Conpound ng/ kg/inj. days % T/ C Day 4
Day 5 BBM 1675C - 3.2 TC@L\ TOX - 0/6 0.8
TOX TOX - 0/6 20 0.2 TOX
Tox! - 0/ 6 0.05 TOX TOX -1.8 1/ 6
0. 0125 11.0 122 -2.5 5/6 0.003125 13.5 150

-2.5 C

10/ 10 Tunor %ocgu?%/fgﬁ IPS agél #%g ggfl ghfe q Mnlaesgs cq’&%open[térr% rEl e

ni ce Eval uaqwzmkynéavaﬁ shavi the ﬁnhétsoceﬁfﬁ@urlsmcmcd_n(m more

treated/ MSle£fud¢Dbe &s wﬂt&uﬁsy Ageftd/ EhinleheCpaTide Q%MS'W")BB' Ce%
n2gra

antitunmor activi ANK% %?e B%ht change (treated-control)
(on day 4) Benty YR VieEFEe UBSTANCES ON P- 388 LEUKEI\/I A5
Ef fect AWC Treat nent Dose, |P MST MST gm Survi vers Conpound
Schedule nmg/kg/inj days % T/C Day 4 Day 5 BBM[err] d. 1
0. 0512 TOX- TOX - . 0/6 10 _ ‘0. 0256
TOX TOX - 0/6 0.0128 TOX TOX -1.8 3/ 6 0.0064
15.5 172 -0. 3 6/ 6 0.0032 67 -0.6 6/ 6 0.0016
15.5 172 0.6 - 6/6 15 Eégég_li . 0. 0008 12.5
139 0.3 6/ 6 _ _ .o
10 : EFFECT OF BBM-1675C ON P-388 LEUKEMIA
. (Day 1 Treatment)
o/
. _ Effect AWC
15 Dose, IP MST MST gm Survivors
Campoungd ~ mg/kg/inj. days $ T/C Day 4 Day §
BBM-1675C 3.2 TOX TOX - 0/6
. 0.8 TOX TOX . - 0/6
20 0.2 TOX TOX - 0/6
0.05_ TOX TOX -1.8 1/6
0.0125 11.0 122 -2.5 5/6
0.003125 13.5 150 -2.5 6/6
\_  25Vehicle - 9.0 100 0.4 10/10

Tumor inoculum: 106 ascites cells implanted i.p.

Host: CDFl_male mice
Evaluation: MST = median survival time
30Effect: % T/C = (MST treated/MST control) x 100
Criteria: % T/C > 125 considered significant antitumor act1v1ty

AWC: average weight change (treated-control) in grams (on day 4)



{
0. 0004 12.0 133 1.4 6/ 6 0.0002 11.0 122 0.8

6/6 0.0001 11.5 128 1.4 6/6 20 BBM16 75C  d. 1
0. 0256 TOX - 0/ 6 6.90128 TOX  TOX  -0.8
3/ 6 (0. 0064 11.5 128 . -0.3 6 0.0032 14.5 161 - -0.1
6/6 0.0016 10.5 117 0.0 6/6 25
0. 0008 12.0 133 0.3 6/6 0, 11.5 128 0.8
6/6 0.0002  .11.0 122 . 1.4 ?%f,ﬁbéﬂ?: 11,0 122 0.8
- 6/ 6 0.00005 10.5 117: 1. 3 6/ 6 TABLE Ll (cont ) Tr eat ment
Dose, 'IP  MST  MST = S P
ng/ kg/inj. days %T/€ ' S _ 9 =
9.0 100 0.1 6/6 0.0128 11.5 128 0.3 6/6 0.0064
12.5 139 0.3 6/ 6 0.0032 12.0 133 Efféé& AW/ 6 10
0.0016 11.5 128 0.8 6/6 Q.0008 10.0 111 - 0.2
6/ 6 0.0004 10,0 Treatmenty ose, & o Mp Mt g 59’“ 106 SUEVil gs
1.7 6/ 6 O d SchRe8ulelO6mg/kg/in d&yss 1 T/C 4 Day 5
0. 00005 §Z§?¥?&1_100 — 2.0 -gﬁTg;§§%T167SC q.1-5 o.o 32 _
16.0 178 -1.3 © ' 6/6 0.0016 - 13.5 150 -1.0 6/ 6
BBM~1675A;, 4. 1 0.0512 TOX . TOX - 0/6
10 o 0.0256 S TOX  TOX - 0/6
B ' 0.0128 ~ TOX TOX -1.8  3/6
0.0064 15.5 172  -0.3 6/6
0.0032 15.0 167 -0.6 6/6 \
| - 0.0016 15.5 172 0.6 6/6
15 B 0.0008 ~12.5 139 0.3 6/6
o . 0.0004 12.0 133 1.4  6/6
0.0002 “11.0 122 - 0.8 = 6/6
0.0001 11.5 128 1.4 6/6
i . .
20 BBM-1675C  d. 1 0.0256 TOX  TOX - - 0/6
. | 0.0128 TOX  TOX -0.8 " 3/6
0.0064 11.5 128  -0.3 6/6
0.0032 14.5 161 -0.1 6/6
0.0016 - 10.5 117 0.0 6/6
25 | 0.0008 12.0 133 0.3 676 .
| 0.0004 11.5 128 0.8 6/6\
0.0002° -~ 11.0 122 1.4 6/6
0.0001 11.0 122 0.8 6/6.
1.3 6/6

0.00005 10.5 117"



0. 0008 - 113.5 150 -0.3 6/ 6 20 0. 0004
+12.0 , 133 -0.4 6/ 6 0.0002 12.0 133 -0.4 6/ 6 0.0001

11.0 122 -0.4 5/ 6 0.00005 21.0 122 0.9 6/ 6

0. 000025 8.5 94 2.2 6467 25

0. 0000125 8.0 89 2.4 616 0.00000625 8.0 89 2.4

6/ 6 Vehicle - 9.0 100 2.4 10/ 10

30Tunor i noglgym Hfr(émﬁ:sc’l tes cells inplanted i.p. Host: [err] female

m ce Eval ua 1an survival time Effect: % T/C = (MST

treat ed/ MST control) x 100 Criteria: % T/C >.125 consi dered S|gn|f|cant
antitunor activity 35 @Q@at@g{a%gglgﬁ chaﬁlgp (t ggted Cﬁgtrol) vors
0

rans (on d Acti vit ai nst B16, Mel anonm TabI e |V contains resu

g o o Bbngnd L dehioh O Sl LS, I anor, I .’Ee..‘BDFEEY;é\N@ELL_
emphoyed 8nd inoc- 1 5 ulated subcutaneously with the tunor inplant.

60%day pr ot used oups mce were usgﬂb C dosa

anount ed te§P§d1 8 thedmegn surv?{r(ﬁ me for &uth ‘EJ 2D term

. Control animals inoculated in the sDa.rﬂalZ@y as thk. Sestlzml mal so and tre@ﬁed

with the injection vehicle and no hi bi t eg, a 10npgg survg val ti f
22.5 days. For each dosage |evel, the est ani mﬂaﬁs were” treat ed?vm r%?’é

test conpound on days 1, 5 and 9 bW-lQﬂ%%perltolrM id3Etion.0.n ef fehh

internms @6 % T/C equal to or greatgerpgigen 125 jnd catesgthat @ i gni fg gant
antitunmor effect was achi eved. The or%souol ts in Tlaobloe I\/lis]how thdatzl n a

di rect * ° * 6/6
_ 0.0004 10.0 111 0.5 6/6
~ 0.0002 9.5 106 1.7 6/6
| 0.0001 9.5 106 1.7 6/6

15 0.00005 9.0 100 2.0 6/6
BBM-1675C d. 1->5 0.0032 16.0 178 -1.3 6/6

0.0016 13.5 150 -1.0 6/6

0.0008 13.5 150 -0.3 6/6

20 0.0004 12.0 133 -0.4 6/6

0.0002 12.0 133 -0.4 6/6

0.0001 11.0 122 -0.4 5/6

0.00005 11.0 122 0.9 6/6

_ 0.000025 8.5 94 2.2 6/6
- 25 0.0000125 8.0 89 2.4 ..676
0.00000625 8.0 89 2.4 6/6

Vehicle - 9.0 100 2.4 10/10

30Tumor inoculum: 10% ascites cells implanted i.p.
Host: CDF:L female mice
Evaluation: MST = median survival time
Effect: & T/C = (MST treated/MST control) x 100
Criteria: % T/C > 125 considered significant antitumor activity

35AWC: average weignt change (treated-control) in grams (on Gay 4)



i

15 conpari son BBM 1675C was al so effective in treatnent of mice bearijng 816

mel anoma and was about conparable to BBM[err] in potency. CTABLE IV .
EFFECT OF BBM 1675 SUBSTANCES ON B16 ANOVA 5 . (Day

1, 5 and 9 Treatnents) Effect AVC W I P VST MST gm
Sur vi vors Conpound ng/ kg/ i nj. days % T/ C Day 12 = Day 10
10 BBM [err] 0. 0032 3 167 0.3 10/ 10 0.0016
37.5 167 0.3 acpility, agaiite B16 i gﬁ%°—'“ﬁ 171 1.4
10/ 10 0. 0004 37.0 164 8 10/ 10 15 : :

0. 0002 34.5 2ap185%y contaidd results W¥ 16h; O

142 T8P1G BENCTRFaARe respifghs ~ antitulgr tests ‘_i%%‘é) the
0.6 1§;§om91999a‘a grown ig7mjce. %41 mice wepe employed)amd otnoc-

248002 5 ulat@& Qubcutai‘é&usly with Ghe tumoleirﬂ;Qla(hQOO]A 60-da}g &Eotrblcéozl

0.8 kL 1BSBdooog§8“Ps of 3gnymice were used %”'5 each d°ﬁ%ﬁﬁoa"2%“nw
Vehi cl e tested, and the meaﬁZs&rvxvaIHﬂime for €ach group wAS ldefewmined.

Lrocul um_ Sofellckntaddlh Bou kB L AT ol 8 o 6 T
Criteria: a8d/treated watbi thecdndegtiinc mahimke tanbrnacdiug tgxhxblted a -
10 mean survival time of 22.5 days. For each dosage level, the test

animals were treated with the test compound on days 1, 5 and 9 by
intraperitbneal injection. 'An effect in terms of $ T/C equal to
or greater than 125 indicates that a significant antitumor effe )
was échieved. The results in Table IV show that in a direct |

15 comparison BBM-1675C was also effective in treatment of mice
bearing B16 melanoma and was ébout comparable to BBM--1675A1 in
potency.



AWC. average wei ght change (treated-control) in grans (on day 12) As
.indicated by the antim-crobial and nouse tunor data provi ded above,

BBM 1675C and BBM 1675D are thus w#sef-ul as‘kﬁti biotics in the therapeutic
treatpent of manmmal s and ot her aninmals for Tnf'ecti ous di seases and al so as
antitunor agents for 5 therapeutically inhibiting the gromh of mammali an
tunors. The present invention, therefore, provides a nethod for
therapeutically treating an ani mal host ZABLE eINW by a m crobial infection
or by a malignant tunor which conprises admnistering 10 to said host an
effective antimcrobial or tunor-inhibiting dose of BBM 1675C or BBM 1675D,
or a pharnmaceutical codldE£CT SF BE SUBSTANCGES JON i Bif [MEANOMAI N its
scope pharnmaceutical 15conpositions containing an effective antim crobial

or tunor- inhibiting amount of BBM 1675C or BBM 1675D in conbination with
an-nert pharmaceutical |y accept!®@¥e lvary iad & Treafdrentslsuch conpositi ons
may_al so contain other active antimcrobial or antitunor agents and may be
made up i n .any pharmaceutical form 20appropri ater‘é*o{ﬁéhe. desired route of
adm ni stration. Exanples of such conpositions i tsol, i onposi tions
for oral adm nis- tration Pose,adlt abl et MSTapsulM8T pill s,gpowders Sunhivors

granul es, |igy ositi t; .Qral adg i stragti such spluti , '
suspensi ons,gwn. _Gﬂﬁgr eliwﬂ'ﬁﬁepa%ns f(’itu-r'l—o-jpl:-a_-rentLP:%—ﬂ -@ilo—
25admi ni sti@tion such as sterile aqueous or non-aqueous sol utions

suspensi ons ‘ggmeghzspaons. gllpeg2may al so e granuf agpred inghe formofgyig
sterile solid conposi i ons \Mai 132 can be dissolved _.n sterile water,

physi ol ogi cal saline or sofle08dfer steri I3e7'i5nj ect 1&bl e medilmi i nmedi alf‘b'flyo

batore use. 30 0.0008 38.5 171 1.4 10/10
0.0004 37.0 164 1.8 10/10

15 ©0.0002 34.5 153 2.0 10/10
0.0001 32.0 142 1.9 10/10

BBM-1675C 0.0008 31.5 140 0.6 10/10

0. 0004 37.0 164 1.2 10/10

20 0.0002 31.0 138 0.6 10/10
" 0.0001 31.5 140 1.0 10/10

r 0.00005 27.5 122 0.8 10/10
N 0.000025 25.0 111 0.5 10/10
25Vehicle - 22.5 100 0.3 10710

Tumor inoculum: 0.5 ml of a 10% brei, IP
Host: BDF, female mice '
Evaluation: MST = median survival time
30Effect: % T/C = (MST treated/MST control) x 100
Criteria: % T/C > 125 considered significant antitumor activity

AWC: average weight change (treated-control) in grams (on day 12)



‘ .
For use as an antim crobial agent, the BBM 1675C or BBM 1675D, or  a .

phar maceuti cal conposition thereof is ggglnls- tered so that the
Sa

concentration of active ingredient is ter than the n1n|nun1|nh|b|tory
concentration for the particular 35 organismbeing treated. For use as an
antitunor agent, optinml dosages and regi nens of BBM 1675C or BBM 1675D for

a given manmal i an hos can be _readi certalned those_skilled in the
ibsciRgReabeR b B8 nsd s Hia L anp GEovse tumor data

art. It will, of co

BBM 1675C oprmewsbmeedam-usv:sq/ aax;thBM-rigﬁ'lsD tdme pehivis udeful as

conposition Lh C t | ar. situs
hog}t) alndI dl?gg{se %g%ﬁggi reghggq}gﬁgggg 'Itorq"ts’;let%hr{"%% dﬂf %Afasgt |’b¢?1 éﬁ'#?#le
drug will bEnimaks iﬂ:olaéesshpus ﬁn@le@msgaa@eam R am@um:etagenma Bbr
adm ni st rﬁtt%aﬁ@&éfa&il?dﬂhﬂhﬁiiih@'%her Aronthh %@Vr&tn\xﬂc}né‘&%df&‘ of

the patient, drug conbinatlions, reaction sénsitivities and severity of the
di sease. Administration can be carried out continuously or periodically

wi t hin the maxi num to'méapedsdﬁeem%htﬁwml&mﬂcfﬁ,l Providiss f met i/ Ofbr
set of condlﬁlons can bg aSﬁergglged by thos %rlk!e n the . art u3|‘._rﬁgg%b
convent i onaf %%%%%‘é 13 e PP REAT B8PS 2P Rile ROSE ¢ BYitdt: ial
The fol | owi imfextioh esr aby proaligdantr tumors whdtchy eobiprilsem sadmin st aarihg

are not iy wd;%%qﬁ g%%t@eaéggﬁ%gggﬁ%h%mtalorar R LA R | ke

and Isolatlon
Exanpl e 1 R£HMelel SGEar [ BBYT 16 35Day Pruas Phiasmeiceut e L eomposiftimst hanol
and treatedepyddpo£, 5 M of 0.1 nolar solution of hydrogen chloride in
nmet hanol . The reaction was allowed to 25 proceed at a tenperature of about
50C,. and the dlsappearance of

The 1nvent10n 1ncludes w1th1n lts scope pharmaceutlcal

' 15comp051t10ns contalnlng an effective antimicrobial or tumor-
lnhlbltlng amount of BBM—1675C or BBM-1675D in combination with
an inert pharmaceutlcally acceptable carrier or diluent. Such
compositions may also contain other active antimicrobial or

_ antitﬁmor agenté.and may be made up_in any pharmaceutical form

20appropriate for fhe desired route df-administration. Examples of
such compositions'include_solid'compoéitions for oral adminis-
tration such as tablets, capsules, pills, powders and granules,
liquid compositions for oral administration such as solutions,
suspensions, syrups or elixirs and preparations for parenteral
_ _25adm1nlstratlon such as sterzle agqueous Or non-aqueous solutions

| suspensions or emulszons. They may also be manufactured in the
form of sterlle_sol;dﬁcqmpo§itiéns'§hicﬁ:can“bé diséoiVed in
sterile water, physiological saline or some other sterile inject-
able medium immediately before use. .

30 | P |

o _ For use as an antlmlcroblal agent, the BBM-lG?SC or

BBM-1675D, or a pharmaceutlcal compos;tlon thereof is admlnls¥

tered so that the concentration of active ingredient is greater

than the minimum inhibitory concentration for the particular

35 organisi being treated. For use as an antitumor agent, cptimzl.
dosages and regimens of BBM-1675C or BBM-1675D for a given
mammalian host can be readily ascertained by those skilled in the
art; It will, of course, be appreciated that the actual dose of



t he starting material (approximtely 30 mnutes) was nonitored every 5 to
. 10 minutes by thin |ayer chronatograpnﬁ; TLC) on silica gel plates

(Analtech 250 micron, GF) with tol ue cetone (3:2, v/v) as the eluting
~solvent. After the starting material 30 has been consuned the reaction
m xture was neutralized with a saturated solution of NaHCG3 in nethanol,
t hen evaporat ed under reduced pressure to yield a dry residue containing
t he bioactiv r t _ 6 S a l.ated fr
rosi due by TITERRG 8r RES- EPIBPOSREackRll J0aE, RCoR8 B0 ko SRT ReSsicutar
packed with qqmp¢§;ti¢nafgemu%ened63thecmgdepaftappélsazepn andetbel um was
eluted wit hﬁﬁt‘f&\ﬂéﬁ%%@sﬁ?’h st VaNd EQEEEQE' palﬁ R IIATIN Onﬁinﬁaﬁ%mrs

fraction was anal yzed by TLC [ilica uen acet one
el uent],. andhae m@aﬁo%%e\m‘émn Q sﬁ’éﬁlQEHQWﬂPrlabSVtQSQHnFrﬂF—PgﬁFC§§m‘—ce

ang-a cer Isc_mﬁitﬁdﬁ@ PAGY, (ﬁ&/slg‘leu CséidL f aiétandzaeS%fnahmbahsera%dnl Nr&i%
sukf-uric acgﬁ% Fract]ons, é% % val ue, for éGZSC IS ﬁg8) wer, e
pool ed and [ﬂﬂ%ﬁQﬁF#{F%HQ%ESE ko ?ﬁcﬁﬁtﬁﬁn(3§9€ igppefatrespatiepy
pure BBN¥16ﬁiﬁg1&nmh¢qatn@nshenecetlpnosen31eivmt1BBtha7EEWepmeyrofnthbe

spect [1cat Loy Augbd e dip0hEt oh "LARTEY. RS eqM bR AR Gl 9PER T

of the conpou pear r espec
Exanpl e 2 WRETX %hlaymhthimtm mmupmcéq&eéamdmanpl-e Qpr-smas

ext ended, Qh%ﬂm 16 BB 6F5E 4 {€é:§e§etaaﬁ EYRABEYORECEHS! Bedenot ed

as conpoun 65 and BBN¢1 err remai ng at baseline) [TLC

silica, toI@éﬁ?Eﬁﬁ&Qﬁﬂa °%?v§¥1%ﬁﬁ%a nakBep L5 BSHBE cCRRBRNRAARAY; dasage
tinme. 20 determuﬁxmumlea&v#ﬂ;ﬁ?ﬁéwwhtuéuabeeageQaaamnea t he
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The following examples are provided for illustrative
15 purposes only and are not intended to limit the scope of the .
invention. '

Chemical Preparation and Isclation of BBM-1675C and BBM-1675D

20 : Example 1

A sample of BBM--1675A1 (50 mg) was dissolved in 2.5 ml
of methanol and treated with 2.5 ml of 0.1 molar solution of
. hydrogen chloride in methanol. The reaction was allowed to
- o5 proceed at a temperature of about 50°C, and the disappearance of
" the starting material (approximately 30 minutes) was monitored
every 5 to 10 minutes by thin layer chromatography (TLC) on
silica gel‘plateS'(Analtech, 250 micron, GF) with toluene:acetone
(3:2, v/v) as the eluting solvent. After the starting material
30 has been consumed; the reaction mixture was neutralized w1th a
saturated solution of Ncho3 in methanol, then evaporated under
reduced pressure to yield a dry residue containing the bioactive
fragments. The BBM-1675C substance was isolated from the residue
by flash column chromatography on a 2 cm i.d. x 10 cm column
35 packed with Wwoelm silica gel (32-03 wuicron particie sizej. The
' column was eluted with toluene:acetone (3:2, v/v) collecting 3 ml
fractions. Each fraction was analyzed by TLC [silica gel with
toluene:acetone (3:2, v/v) as eluent], and the TLC spots were



producfion of BBM 1675C was .i sol ated fromthe chronatographic col umm,
described in Exanple 1 by eluting theggglunn wi th chl orof orm net hanol (5:1
o

v/iv).

The appropriate fractions were | ed and evaporated to dryness to

yield 18 ng of substantially 25 pure BBM 1675D fromthe reaction described
i n Exanpl e EBN$1875EV% ? ance .exhi bi ts one or spat at [err] =
c*(Wa

0.37 in r%%ﬁ?g lﬁﬁ

s¥L¥ o LAFRE) GOURCE SRS WhSETas Fal ate

Reglsteredpiaadelwhckiicusumgaﬁé%nwatersmnmmaybaﬂabaechheralueatsamQuQQch

0.22

L | f 5.0.5
U/ o (RB2RT FRERE1Bhp 83180 T Gl S ARATETS B 00 (R e
yield of EmmlQ@?SEﬂcaﬁaBQraGhdeVQdd@yne§ﬁng0pyuoﬂdedéSmedﬂﬁé)aoﬁdsubsphaee

of hyd@pg@ga§m§o§hgg gBmLRg7ekem cal hydrolysis of BBM[err] or BBM[err]
as illustrated by the ‘procedures of Exanples 3 and 5, respectlvely A

of BBM.[err] (15.2 ng). was hydrol-yzed with-5 0.03 nolar solution Ong
p-tol uenesul foni ¢ achd pRyBRtbakhlem(ita )pr@toe&ttle%perfatssr»@1@f75@b@§be[a@r ik

sanpl e

for about: ture s .then eva ated toidr ness
under red §8d55?8§§hF8 SehoR0t TP Lt e e TOAE8 tethe (Re wils MR and
i sol at ed TronNMRespegtrasbfuehky chimpolundo lappeach rediggresyl 03 ascohuend
packed

was eIu ed W

h lica gel (32-63 micron particle size). -The colum
5 }gﬁpggﬁoro rnrnethanol (5:0.5, v/v), and the collected

fractions were analyzed by TLC [silica gel with chlorofaorm nmethanol (5:0.5,
viv) as eluent]. The applied chromat ogsaptecondi tions permitted the
separation of the mxture 15 of inactive compounds 2 and 3 (7 ng) fromthe
bi oactive BBM 1675D subst ance- which has -an:[err] -value of 0.22. " The.

appropriate When the reaction time of the procedure in Example 1 is

15extended the amount of BBM—IG?SC decreases, and two new products

_ denoted as comoound 3 (R = 0e65y and BBM~-1675D (Rf remains at
basellne) [TLC- silica, toluene:acetone (3:2, v/v)] appear and
become more prominent with time. '

20 ' Compound BBM-1675D which usually accompanies the
production of BBM-1675C was_isolated.from the chromatographic
column described in Example 1 by eluting the column with
chloroform:methanol (S5:1, v/v). The appropriate fractions were

: pooled and evaporated to dryness to y*eld 18 mg of substantially

251:ure BBM—1675D from the reaction described in Example 1. -

_ _ . The BBM-1675D substance exhlblts one major spot at

Sf'= 0. 37 in reverse phase .TLC (Whatman MKCISF 200 micron (Whatman

is a Reglstered Trade Mark)) using 30% water in methanolas the eluent and

30 Re 0.22 1n,normal_phase silica gel TLC using chloroform:methanol .
(5;0.5,_v/v) as the elvent.

| EkamgieaB

35 | Substantlal 1mprovement in the yleld of BBM—1675D can
be achieved by using E—toluenesulfonlc acid in place of hydrogen

chloride in the chemical hydrolysis of__BBM-_lG?SA2 or: BBM~1675A1

\;)



fractions were pool ed and evaporated to dryness to yield 8 ng of

. substantlally pure BBM 1675D in near quantitative yield. 20 The

physi co-cheni cal* properties of BBW 1 %ﬁ appear in the specification and
the ultravidlet, infrared, nass, [erri, MR and 13 C NWR spectra of the
compound appear as Figures 2, 4, 6, 8 and conbi ned 10A and 10B,
respectively. 25 Exanpl e 4 A sanpl e of

BB [ er 1] (405 Ta) 108t aiced o8 Wi i dledtir & O SeAmhEle SO U \@ns of hydr ogen

chl oride in nethanqgl at about [err] for about 2 hours .according fo the
general prof8&REELANELY¥G isol ation method described in Exanple 1. After
neutralization with [err] and evaporation to dryness the BBM 1675C

subst ance was isolateglfron1thef' i§§ coI m chr.0 raphy on a
col umn packed -wi th W& SPIRLS gl%M?'g’f ita% @%ﬂ(é ¢,gith
t oluene: agelofid p@ldr sblutdent Imé -twinJeneE\ﬂﬂ:pprc)mc:a:l el rmethaOnsl WeT Gnl )

d d t
SN 1675C vRECh Lanp§Edthie %gﬁ’“@rﬁ?&’i?ﬁ SO o AL Wk S ion
chr omat ogr aBkX EuES| WAR &heabGV@pmagﬁﬁﬂthﬂdyxatsmtundﬂn(neﬁunedrnnensute at’

(5:0. 25, v/aimaedsbhe fr gl m-q 71580 tsu bt ARl W0 £ Bk £ VERGH AL
dryness to ¥|el BBM 1675D subst ance was further ur |

by an addi t Fofi% u?l gaEﬁrG r SPRPTRHOGRRRIY P13 QL W RRQHQQHWk$h
chl or of oryy Waéhmnehlﬁ.ﬁaOgEl \(32)- 63 il oad qmtnclﬂﬂesﬁmr OPTiE wdTuak e

ver e Sombl NERuBR, YERCCRIB AR H SR, L £ D e i ke

Exanpl e 5 fractions were analyzed by TLC [silica gel with

~ chloroform:methanol (5:0.5, v/v) as eluent]. The applied
chromatography conditions permitted the separation of the mixture

15 of inacti@e compounds 2 and 3 (7 mg) from the biocactive BBM-1675D

substance which has an Rf value of 0.22. The appropriate
fractions were pooled and evaporated to dryness to yield 8 mg of
substantially pure BBM-1675D in near quantitative.yield.

20 The phyéico-chemical properties of BBM-1675D appear in

| 15 NMR and
C NMR spectra of the compound appear as Figures 2, 4, 6, 8 and

combined 10A and 10B, respectively. -

the spec1f1cat10n and the ultravzolet, infrared, mass,
13

N, 25 Example 4

A sample of BBMf1675A2 (40 mg) was treated with 5 ml of
an 0.5 molar solution of hydrogen chloride in methanol at about
50°C for about 2 hours according to the general procedure and

30 isolation method descrlbed in Example 1. After neutrallzatlon
w1th NaHCO3 and evaporatlon to dryness, the BBM-1675C substance
was isolated from the res;due by flash column chromatography on a
column packed with WOelm_5111ca gel (32-63 micron particle size)
using toluene:acetone (3:2, v/v) as the eluent. The appropriate

38 fraciions were combined and evapcrated to dryness to yielld £.4 mg

of substantially pure BBM-1675C which is identical to the product

isolated in Example 1.



A sanple of BBM[err] (49.3 ng) was hydrol yzed with 0.037 M sol ution of
p-t ol uenesul fonic acid in nethanol |§ ) 15 at a tenperature of about ,
60C for about 1.5 hours. The reactio xture was evaporated’to dryness
undef reduced pressure at about [err] to gi ve a residue which contains
BBM 1675D and the inactive corrpounds 1 and 3. The BBM 1675D bi oactive

subst ance was i sol at ed%.\%éog}l}Q akgpg %y Jé%'m %cg UL, ttqgg S1gVAIsN a

20 col umm packed with eImS| m-cron particle size
utilizing cmstbfehhpﬁetameme@baoo 5 (Svﬂv)zsas whd a@ngrthe fmecfapma)moblmt-

fractions wegg weppi Séléad R¥280Rabedted ¢oy Mnhdds WElyWiedd Hh
substantially pure B% B D whi Chél s identical ‘to the pryoiduct | sfg{lzﬁ?esdnl nThe

Exanpl e 3. s hPpPR BuRSEQLﬂ'ﬁFeWBF BBRENE TS BUS. f 6y PXnan ffidiipnal fiash
0.5 nol ars sod:wfdamaéraydyoeemumhlQﬁtﬂeswhmt hjermlut(ﬂuﬂ:hgat about 30

40- 50C:overn|@g After. utr@ (éab 3n mntaa% Hg ation to .
dryness, theBERFIEIER? 'B? EPP e sPan¥dY, &at eq, mt AR W~
fl ash col umfcée biehsgrepaycombined and p&@b@d‘amedﬁ tpanynsiss d» gele ¥B %5 68 mg
m cron_ parti QF DA )

el uent. Theéka ?ﬂc)éanﬁ%ﬂ? rg{étglgogghyllglt@ed sutasi?a(ngt i %nqu;?)%rle\%\élﬁ%ﬁ%%mt
which is |deh$¢ %#e@olﬁhﬁxﬁmﬁaﬁcﬁ i sol ated in Exanple 3. Exanpl e 7 When .
the generg} procedure of Exanples 1 and 2 are repeat ed,” except that the
starting naterlaI_BBwl[err] is re- 5 placed- bé an equi nol.ar anount -of a

m xture containing BBM[err] and BBM[er is_ t'her.eby produced t he
BBM 1675C and  BBM 1675D subst ances. ' ' '

“A sample of" BBM—1675A1 (49 3 mg) was hydrolyzed wlth\_,

0.037 M ‘solution of p—toluenesulfonlc ac1d 1n methanol (1.5 ml)

15 at a temperature of about 60°C for about 1. 5 hours. The reaction
mix ture was. evaporated to dryness under reduced pressure at about
30°C to glve a residue which contalns BBM—1675D and the inactive
compounds 1 and 3. The BBM—1675D bloactlve substance was
isolated from the res1due by flash column chromatography on a

20 column packed with Woelm szllca gel (32 63 micron particle size)

- utilizing chloroform: methanol (S 0. 25, v/v) as the eluent. The
approprlate fractions were combined and’ evaporated to dryness to
yield 27 mg of substantlally pure BBM—1675D whlch is 1dent1cal to
the product isolated in Example 3.

25
Example 6 \)
A sample of:BBM4i67SC}(5 1 mgf'was'hydrolyzed with 0.5
" molar solutlon of hydrogen chlorlde 1n ‘methanol (1 ml) ‘at about
30 40-50°C overnlght. After neutrallzatlon w1th NaHCO3 and evapo-
ration to dryness, the BBM-167SD bloactlve substance ‘was 1solated
'from the re51due by flash column chromatography on a column :
'packed with Woelm silica gel (32-63 ‘micron partlcle sxze) utiliz-
1ng chloroform-methanol (5 0. 25, v/v) as the eluent. The appro-

LR A )

identical to the product :.solate_d in Example 3.



Exanpl e 8 10 Wen the general procedure of Exanple 5 is repeated, except

. that the’'starting material BBM[err] is replaced by an equi nol ar anmpbunt of
a mxture contairning BBM[err] and BBM[err], there is thereby produced the
BBM 1675D subst ance. CLAI MS'1. | The antitunor antibiotic

BBM fL675C whi ch in substan- tially pure form (a) appears as an anorphous
solid; 5 (b) is soluble in nethanol, ethanol, ethyl acetate, acetone,
tetrahydrofuran and chloroform (c) exh nasilica gel thin |ayer
chromat ography an [err] valve 10 of %g%%ﬁ%#r% t he sol vent system

t ol uene: acetone (3:2, v/v); (d) has an apparent nol ecul ar wei ght of 855 as

deterni ned by high reswnéalame EPST FPE6ELAALEORY; ExampEesN®SaRd 2 are
ul travi ol et absonf on s ectthﬁln nmet hanol , sol ution sgbstantlally as shown

in FIG 1 exdf85d t o pER bhiRAxPALe iYL aBBYT pE 2Ry 28 Be-
210. nm (&5 = pZIJacYeKD)by 2a7r4 amuimola®, ﬁﬂ&)nandeaSmnm(xséoubdeainiﬂg—BﬂMéﬁﬁ)SA

wiit h no S|g | {, a a n
i nfrared absorptlon g%@%?zhﬁ@%%ﬁgqg% *%?rgé%aﬁgﬁé F? éﬁ% gﬁ%&%gyﬁngﬁg
exhi bi ti ng BBMrcl ©HD ahsistanees peaks at 25 540, 740, 955, 990,
1017, 1065 1080, 1118, 1150, 1250, 1305,. 1325, 1340, 1370, 1385, -.
1440, 1690, 1705, 1735, 2900, 2920, 2930,

Examgle 8
10 | o
When the general procedure of Example 5 is repeated,
. except that the starting material BBM—IG?SA1 is replaced by an
\-/_ equimolar amount of a mixture containing BBM-1675A, and
BBM-1675A2, there is thereby produced the BBM-1675D substance.



2970, and 3450 reciprocal centimeters; 30(g) has a | ow resol ution mass
spectrum substantially as shown in FIG 5 exhibiting a nolecular ion [N%Fﬂ
of 856; (h) has a 360 MHz proton magnetic.resonance spectrumin [err]
substantially as shown in FIG 7 exhibiti}} signals at 6.54 (1H, dd,
J=7.7, 7.0); 6.21 (1H, brs); .5.87 (1H, d, J=9.6); 5.78 (1H, dd, J=9.6,
1.5); 5.66 (1H, brd, J=2.9); 4.94 (1H, dd, J=10.3, 1.8); 4.61 (1H, d,
J=7.7); 4.25 (1H, s); 4.09 (1H . q,. J=2.@:;LRA9 M1sl t, J=9.6); 3.92-3.53 5
(10H), 3.45 (1H, dt, J=10.3, 4.0); 3.37 (3H, s); 2.77 (1H m; 2.69 (1H,

dt, J=9.9, 5.2); 2.49 (1H, dd, J=10.3, 2.6); 2.48 (3H, s); 2.30 (2H, m;"
2.13 (1H, m; 2.09 (3H, s); 1.50 (2H, m; 1.37 (3H d, J=5.9); 1.32 (3H, d,
J=6.3); and 1.08 (6H) parts per mllion downfield fron1tetranethyIS|Iane

10 (i) has a 90.6 MHz carbon-13 nagnetic resornance spectrumin [err]
substanti at | ¥+as shownThg mnGitemoniantibiptic BBN-1075C whicly 5 substan-
22.3, 22.7, €8adly3puze ¥6rd: 39.5, 47.7, 52.7, 55.8, 56.1, 57.7, ' 62. 4, O/
64.7, 67.4, 69.3, 6 .8, 71.9, 15 76.1, 77.1, 77.7, 79.7, 83.2, 88.4,
97.3, 99.7, 123.4, 124.6, 130.1, and 193.1 parts per million dowfield from
tetranethylslahneapaears as ahhamariphowsrsceliitd bi ot i ¢ BBM 1675D which in
substan- 20 tially pure form- (a) appears as an anorphous solid; (b) is

sol uble in methanol, ethanol,  acetone and 25 tetrahydrofuran and
slightly sol (B}e ia ghﬁtnbéfeonm methanploxi€tiancl n ethyk acetate) rad:qt;cme,

chromat ogr aphy a”tééf&h aéb!ﬁrak Qn&?dﬂﬂ&i&ﬁ&h@ﬂ've“t system
chloroforn1nethano 6

_(c) exhlblts in sxllca gel thln 1ayer chromatography an Rf vf!‘e
.10 of (.28 w;;h_the solvent,system.to;uene acetone (3:2, v/v}):

(d) has an apparent molecular weight of 855 as determined by
high resolution FAB mass spectroscopy:

15 (e} has an ultraviolet absorption spectrum in methanol solutioo

| substantially as shown 1n FIG. 1 exhibiting ultraviolet
absorption maxima and absorptlvztles at 210 nm (a = 21, 770),
274 nm (a = 9,340) and 313 nm (shoulder) (a = 4,190) with no
significant change upon addition of acid or base;

20
(f) has an infrared absorption spectrum (KBr, £ilm) T g;
substantially as shown in FIG. 3 exhibiting principal )
absorption peaks at
25 540, 740, 955, 990, 1017, 1065, 1080, 1118,

1150, 1250, 1305, 1325, 1340, 1370, 1385,
1440, 1690, 1705, 1735, 2900, 2920, 2930,
2970, and 3450 reciprocal centimeters;

30 (g) has a low resolution mass spoctrum substantially as shown in
" FIG. 5 exhibiting a molecular ion [M+H]" of 856;

{h) has a 360 MHz proton magnetic resonance spectrum in CDC13
substantially as shown in FIG. 7 exhibiting signals at

A




v/ v) and exhibits in reverse phase silica gel thin |ayer 30

. chromat ography an Rf value of 0.37 with the sol vent system net hanol : wat er
(70:30, v/v); (d) has an apparent nolecul ar weight of 695 as determined by
hi gh resol uti on FAB nass spectroscopy; %ﬁé(e) has an ul travi ol et

absof ption spectrumin methanol solutio ubstantially as shown in FIG 2

exhi biting ultraviol et absorption maxi ma and absorptivities at 214 nm (a =
27, 000), 274 nm (a = 12,800), and 325 nm(a.- 5,400) with no signifi-
cant change upon & ﬂ|Q#ﬁ(ﬁd4anflx7ba%eﬂ)haé ah (bH; apre) abSeBPt (M, d,

e bal  absor pt Cad-5) 1, SITS i A1dd, Ag=gheyiy15) Fi 6 o€ cxil i’%%%”gh%o”'
1195, 1250, 1310, 4 §5 ﬁga?d'ls’e‘sm-imls 8’1516 5168‘5‘*' % J=7.7); 4729, (1H,
1735|, t2_880 2930, s396@. omdﬂf.qu rexa;z).rm)c;al ?\C@ﬂt(mletﬁ Jég)s)il;as.m_.iwsa
I’e_S.QUIO mass 'S | S IpLiln

mji_g.cul ar | on [ IVHRP%EH;’ G%lgisﬁ?{f) adtffgs'ﬁéléﬁg' ?b%‘?nggﬁét#: rgsgza&%'
spe€ctrumin [err] m#-l@%ﬁper(rlqﬂ.sdt&t aIﬁﬁ-eﬂJ y5a3) shZ)xMﬂl hllFJ Gldag -B(Iﬂbu ZLGID,

J=8.8); 5.70 (1H, °d,
(1H, 21 J=2. o§ 3. 6&3%@ (b&hdr&&béiykM: B 3'27 (arn -?Fi@-. ) ; and 1.08

3.70-3.40 (11H bngH) pades( Pdr Willich dowhiidla &E&u(&hréﬁé&hyfsﬁﬁaﬁe%
(2H, m; 2 38 (3H
(i) has a 90.6 MHz carbon-13 magnetic rasonance spectrum in
L;} | ' CDCl3 substantially as shown in FIG. 9 exhibiting signals at
13.7, 17.5, 19.8, 22.3, 22.7, 23.5, 34.2, 35.2, 39.5, 47.7,
52.7, 55.8, 56.1, 57.7, 62.4, 64.7, 67.4, 69.3, 69.8, 71.9,
15 6.1, 77.1, 77.7, 79.7, 83.2, 88.4, 97.3, 99.7, 123.4,
124.6, 130.1, and 193.1 parts per million downfield from

tetramethylsilane.

2. The antitumor antibiotic BBM-1675D which in substan-
20 tially pure form:

(a) appears as an amorphous solid;

{b) is soluble in méthanol, ethanol, acetone and
—/ 25 tetrahydrofuran, and slightly soluble in chloroform;

(c) exhibits in silica gel thin-layer chromatography an Re value
of 0.22 with the solvent system chloroform methanol (5:0.5,

v/v) and exhlbxts in reverse phase silica gel thin layer
30 chromatography an Rf value of 0.37 with the solvent .system
methanol:water (70:30, v/v);

(d) has an apparent molecular weight of 695 as determined by
high resolution FAB mass spectroscopy:

35 . o _ |
(e) has an ultraviolet absorption spectrum in methanol solution
substantially as shown in FIG. 2 exhibiting ultraviolet

absorption maxima and absorptivities at 214 nm (s = 27,000),

S+ € L M s *




s); 2.23-2.12 (2H, m; 1.42 (1H, brdt); 1.22 (3H, d, J=5.9); 25 0.94
(3H, d, J=6.6); and 0.87 (3H, d, J=5.9) parts per- mII|on downfield from
tetramethyl silane; (i) has a 90.6 M—'% arbon- 13 magnetic resonance
spegtrumin [err] + 10%[err] substanfidlly as shown in FIG 10 30

(FIG 10A. + 10B) exhibiting signals at 17.5, 21.6, 22.2, 23.0, 33.4, 39.2,
46.4, 52.3, 55.8, 62.1, 67.8, 69.8, 70.1, 71.3, 75.8, 77.1, 78.1, 82.4,
83.3, 88.2, 97. 42799:@ = 61,2.1&&!08. asd. 1251@0 8a £35, 3901481111 andsighifi-

parts per. mlliogy ﬁgygqaglrgto;dm tEAd PERLRYS 81 A0 o3Opa se The

process. for .the pro anti1tunor anti- biotic. EBM 1675C, which
conpri ses hydrol’ y2|ng BBM-[err] or BBM[err] with a mneral or organic acid

until a SUbafﬁnthﬁh an iffrared aﬁ@oi?éion spec@fBMN{(KBE, BEN&&975C i's
produced an

t hen. recover.i BBM 1675C from the reac
The process for Hé qig"éhacﬁ RNt  Kihr énﬂ‘;ugitbf‘gt PE"BEI‘VPE&?SD

whi'ch conpri ses hgosbm'lpy:zﬁolg paAksl GASA or BBM 1675A with a nmineral or N/
organi c acid until- an anmount of BBM 1675D is produced which is at | east
sufficient for recovery and then recovering BBM1675D from the reacti-on

medi um 10 5. ' ‘Vlﬂé.pﬂécﬁassSlfO)r 26, plQ)chtlﬁ)aOaf 1086, adlA0umdd 9&at i -

bi oti c BBM 1675D, whi (itisgorrﬁrgls@s /4K oly %16555‘% %Bla mlgggal or

organic acid until an, amount. of ‘BB 16'75D |s produCe i's’al | east
suf ficientlOf or recovery28nd X8y rZ&8Rmerdhip BB?\?Q%?SEP@S“PGWF?H&PFESEl:ll on
- medi um 6. Theea&qamzfg}r t he production of the antlturmr anti- =

bi oti c BBM 1675C, whi ch-conprises hydrolyzing a m xture of
(g) has ‘a low resolutlon mass spectrum substantlally as shown‘uﬁ
' FIG. 6 exhlbltlng a molecular ion {M+H] of 696;
‘(h) has a 360 MHz proton magnetlc resonance spectrum in
~ copel, + 10% CD
ing signals at _
6.43 (IH, dd, J=4.4, 10.3); 6 13 (1§, s); 5.81 (1H, 4,
'”]éo © J=8. 8); 5.70 (IH, d, J=8.8); 5.48 (1H, 6 brs); 4.48 (1H, 4,
J=8.1); 4.02 (1H, d, J=2.0); 3.95-3.80 (solvent background);
3.77 (1H, t, J=9.0); 3.70-3.40 (1l1lH, brm); 3.35 (1, m);
3.28 (3H, s); 3.22 (3H, brs). 2.66-2.55 (ZH, m); 2.38 (3H,
s); 2.23-2.12 (2H, m); 1.42 (1H, brdt); 1.22 (3H, 4, J=5.9):
25 0.94 (3H, 4, J=6.6); and 0.87 (3H, d, J=5. 9) parts per- ;;J
" ‘million downfield from tetramethylsllane- '

3

i(i):'has a 90 6 MHz carbon-13 magnetlc resonance spectrum in
". CDC13_+ 10% CD30D substantlally as shown in FIG. 10
30 = (FIG. 10A + 108) exhxb;txng sxgnals at e
~ 17.s, 21.6, 22.2, 23.0, 33.4, 39.2, 46. 4,:52;3, 55.8, 62.1,
67.8, 69.8, 70.1, 71.3, 75. 8, 77.1, 78.1, 82. 4, 83.3, 88.2,
97.4, 99. 6. 122.6, 124.8, 130 1, 130 8, 134.3, 148.7, and
- 192.8 parts per million downfxeld from tetramethylsilane.
35 ' ' '
3. ' The process for the productzon of the antxtumor anti-
biotic BBM-167SC, ‘which comprlses hydrolyzlng BBM-167SA1 or
BBM-1675A2 w1th a mzneral or organxc acid untxl a substantial

* 4 L L] S *

oD substantzally as shown in FIG. 8 exh:l.blt-

0



BBM[err] and BBM[err] with a mineral or organic acid until 20 an anount
. of BBM 1675C i s produced which is at least sufficient for recovery and then
recoveri ng BBM 1675C fromthe rea,ctio%bgsdi um 7. The process for

t he production of the antitunor antj- #%¥rotic BBM 1675D, whi ch conpri ses
hydrolyzing a m xture of 25 BBM[err] and BBM[err] with a m neral or
organic acid until an anount of BBM 1675D i s produced which is at |east
sufficient for recovery and then recovering BBM 1675D from the reaction
nmedi um 30 fimount of BBMelaM5Ct UsDpradtcbdoahd BBYh1EETEvestihgt BOMYL 86 hycas

herein- befgre s I § des ed with particular reference to the
exanpl es. P eé 'l"’l'ﬂgL % |Tu§r§?gant| biotic BBM 1679D, substantially as

her ei n- before specifically described with particular reference to the

exanpl es. -3 10. The2?9588§§5f{> Feh gP&&QHERbQ”ontEQ ?gluglxor anti-

_substantlal y as hereinbefore specifically described wit
f ey encé tRAIHEC BBMPLEISD, “ﬁ&Ch ComPrlief)rB¥€§§W6llnﬂh§5{5réﬂ&%ioﬂrof

BB 1675D, m@smﬂsAaIMtaSahﬁiﬁeﬁQ@fer:eoﬁgsﬁusl aahhyuﬁlesira:badmwtt&f BEM~-

particul ar er enced o t_he, exanpl es A pharm a
CONMposi ti on{@fé g‘?P\% é‘?ﬁﬁtn?uffc‘f:ﬂ)%‘?talf%rﬁ?ﬂ‘(e’%ﬁ‘ %MEC or

BBM 1675D |1‘emeiaj.r@8w16%m [Erémner feacticnledaimecarrier or diluent. 13.

A pharnmaceuti cal conpostiion conprising an effective tunor- 10 inhibitng
amount of BBM 1675C or BBM 1675D in conbi nati on with a pharma- ceuti cal
carrier ao %iluent. 1Bhe procesg\ fourhhecpredurtionpodnthasantitumeri anti-

claiml forb%é rlemﬂ%*?% Osfrhiéﬁaéaﬁﬁhgé tﬁga,b.amﬁag sgnrr@h?edwu&f?
15. parmaceutlca onpound defined in"clam seln
U - mineral or organic ac:.c unt:.l an amount of BBM-1675D is produced

which is at least sufficient for recovefy and then recovering BBM~-1675D
15 from the reaction medium.

6. The procéss for the production of the antitumor anti-

biotic BBM-1675C, which comprises hydrolyzing a mixture of

'BBM—].S?SAI and BBM-167SA2 with a mineral or organic acid until
20 an amount of BBM-1675C is produced which is at least sufficient for recovery

and then recovering BBM-1675C from the reaction medium,

7. The process for the preoduction of the an..:.;umo: anti-

biotic BBM-1675D, which comprises hydrolyz:mg a m:.xture of
_ 2s BBM-1675A1 and BBM-1675A2
-/ an amount of BEM-1675D is produced which is at least sufficient for recovery

and then recovering BBM-1675D from the reaction medium.

with a mineral or organic acid until

30 8. ' The antitumor antibiotic BBM-1675C, substantially as herein-
before specifically described with particular reference to the examples.
9. The antitumor antibiotic BBM-1679D, substantially as herein-
before specifically described with particular reference to the examples.
35 :
10. A process for the oroduction of BBM-1675C, substantiallv as
hereinbefore specifically described with particular reference to the

exanmples.
I —
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met hod of treatnment of the human or ani mal body. 16. A conpqund
according to claims 1 ar 2 for use as antitunor 20 antibiotic. 17.

A conpound according to either of clahs:'l or 2 substantially as
herki nbef ore sepcifically described in each of the exanples for the use
her ei nbefore specifically described. 25 18. har maceuti ca
conposi ti on ldecor di ng & presassefonthe | progsctipnoet ﬁ&“lsmﬁpamuﬁltﬂlytladly as

her ei nbef or ge3PafeEbfd shic 5241 11P BdséFitRE AteSartiBular referenfe CYTRAL
when produced by a process as clained in any -one of 30 clains -3 to- 7 10

or 11. 20. examles.The yse of a substance according to. either of claims 1
or 2 for the manufacture of a nedi cament which is antitunor antibiotic.

5 12. ' A phannaoeutlcal composition conprlsmg an effective antimi-
crobial amount of BBM—1675C or BBM 1675D m combmat:.on with a pharma- W, '

_ceutJ.cal can':ler or dlluent.

]'.3.' a A phazmaceutlcal compostnon comprlsmg an effectlve tumor-
10 mh:.b:.tng amount of BBM-1675C or BBM-1675D in combmatlon w:.th a pharma-

ceutical carrier or dJ.luent. "

4. A pharmaoeutlcal cortpound as defmed in cla:Lm 1 for use in a u
method of treatment of the human or ammal body
15 o | | S
' 15. A pharmaceutical compound as defined in claim 2 for use in a -
method of treatment of the human or animal body.

16. A compound according to claims 1 or 2 for use as an_antitumor

20 antibiotic.

17. A compound according to either of claims 1 or 2 substantially
as hereinbefore sepc:.flcally descrlbed in each of the examples for the use
hereinbefore spec:LfJ.cally descr:l.bed._ _ o o

25 : o ' o
18. " A pharmaoeut:.cal coxrpos:Lt:Lon accordmg to elther of clams 12 v
or 13 substant:.ally as herembefore spec:.flcally descrlbed in examples

19. A compound when produced by a process as claimed in any one of
30 claims 3 to 7, 10 or 1l. '

20. The use of a substance accord:mg to either of claims 1 or 2 for
 the manufacture of a med:l.cament which is antlttmor antlbz.otlc.

/.
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