214142 5 BBM 1675, A NEW ANTI TUMOR ANI TBI OTI C COVPLEX BACKGROUND OF THE
I'NVENTION 1. Field of the Invention This invention relates to new
antitunmor antibiotic substances and to their production and recovery. 2.
Déécfiption of the Prior Art The antitunor—antibiotic conpounds of the
present invention have not yet been identifigd in terns of strué}hrﬂe]_/inS
vi ew of their unique physical, chem cal and biol ogi cal properties, however,
appl i cants believe tBBM-16{5 BBMNEBYANDITHIOR | AXIEBE0RdJcCONRBEKances.

Eur opean Patent Publication fNg.x AAL,di Sel 086 ggntation of

Acti nomadura pul veraceus sp.~Tov.—No. YA tH%) to produce
antitunor antibiotics designated W5 6049-A and W5 6049-B. The structures
of the W§.6049 cat idf AdH STt ivt yet been el uci dated, but the
characterizing properties given 1or the antibiotics indicate that W5 6049-A
and W5 6049-B may be related in structure to the BBM 1675 anti biotics of

t he present inventiTdis Spstantiloniatel sy, thoveweantitwnoneahhébiVEiG049A
nor W5 6 IR trd t J ' 3 BRM conmponent s.

Mor eover ?‘ﬁ?’ﬁéaﬁ‘rdg%ﬁadr?ga‘!& g%n?lsr%sgge%crl ié%?rgrlr?%ur ope%%zgét ent Application
Publ i cati on No. 95154A1 may be clearly differentiated from Acti nomadur a

Ver r ucos@spomnaseiiptiet iof tihe [@reisentadivention in the color of its aerial
nyceliumon ISP Medium Nos. 2, 3 and 4, 1n its positive mlk peptonization
and in its positive utilization of D-fructose, D-mannitol, trehal ose and
cel l ul ose. SUMVARY TOR RAR 1| INNFIRNT | 20N Tthie &1 ¢ scqmpainidsl ®f the present

{
i NVeNt i 0f o AW N eV oA d DIt drf KTl B &S] 9Neé s NeEekBras BB, 1675, L
said view of their unique physical, chemical and biological
properties, however, applicants believe that the BBM-1675
antibiotics are novel substances,

e

European Patent Publication No. 95154A1 discloses
fermentation of Actinomadura pulveraceus sp. nov. No. 6049 (ATCC
39100) to produce antitumor antibiotics designated WS-.6049-A and
WS 6049-B., The structures of the WS 6049 antibiotics have not
yet been elucidated, but the characterizing properties given for
the antibiotics indicate that WS 6049-A and WS 6049-B may be
related in structure to the BBM-~1675 antibiotics of the present
invention. Spectral data show, however, that neither WS 6049A
nor WS 60498 is identical to any of applicants' BBM-1675
components. Moreover, the producing organism described in
European Patent Application Publication No. 95154A1 may be .
clearly differentiated from Actinomadura verrucosospora employed
in the present invention in the c¢olor of its aerial mycelium on
ISP Medium Nos. 2, 3 and 4¢ in its positive milk peptonization
and in its positive utilization of D-fructose, D-mannitol,
trehalose and cellulose,

SUMMARY OF THE INVENTION

There is provided by the present invention a new
antitumor antibiotic complex designated herein as BBM~-1675, said
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conmpl ex bei ng produced by cul tivating a BBM 1675- produci ng strain of

Act i nomadura verrucosospora, nost preferably Actinomadura verrucosospora 5 -
strain H964-92 (ATCC 39334) or Actinomadur verrucosospora strain Al1327Y ~u
(ATCC 39638), or a mutant thereof, in an aqueous nutrient medium containing

assi m | abl gn3oLk o881 A eaéeeeangyneuegeatmeea SBRDPE 960 PS8R fg strain

conditions _until a su% Pantla anbunt of said BBM 1675 cogglex I S produced

by said o?ﬁm YEBEFUFRSASRP LAY TRRE oPEFBRERPIY e

conpl ex fvenrtbesosbbraeshedinnHIdlsd2plAYCAed9IBY4) her paesEndbmadueati on are

and Ao aniSroaroRSEpsBrRREHLS RlaFry iRdoes %?Eg*rdg?'g“ﬁ‘éﬁ .

BBM 1675 ipedR] agHEopsr pRELignt @s@p@meﬁ@stm@lm aspimb wlanaopwem@a by
conventloeal:bshr 2A8t ROt 28 es Rheeedbibferd 68 BBMBOI ScE0dDL £dndNEnt s a

bi oactive cp nts exhi ot h, gn r act
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pellet). éﬁ@pf%ﬁ E%{q ghépﬁgi?gﬁaéggf %sorglsgzﬁs%%cg @%%%%I\fg%%%@%e
(KBr pel | tayenkign are typoRAIPRcPipRFhivE APRRBOREREH %%e%$¥nk$6$ BERP Le% 5
A4 (KBr pebkebhatE8CasSBBM-360BA, t BRAPA t@ﬂd”ﬁ@ﬂ?tmi?néﬁfs@ﬂé@@exﬁ@e@&ﬁwlm

et | R L0800 16Ls, 5 L elal e bhel I 8 T o The
[err] (60chm@¢neﬁt€imiy beshepsrahedpand opunifiedi by resonemcosdbct r um of
' chromatographic procedures. The BBM-1675 complex and its
biocactive components exhibit both antimicrobial and antitumor’
activity.

DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the infrared absorption spectrum of vartially
purified BBM-1675 A, (KBr pellet).

FIG. 2 shows the infrared absorption spectrum of partially
purified BBM=1675 A, (KBr pellet).

FIG. 3 shows the infrared absorption spectrum of BBM-1675 33
(KBr pellet).

FIG. 4 shows the infrared absorption spectrum of BBM-=-1675 A,
(KBr pellet).

FIG. 5 shows the proton magnetic resonance spectrﬁm of
partially purified BBM-lG?S-Al in CDCl3 (60 MHEz).

FIG. 6 shows the proton magnetic resonance spectrum of
partially purified BBM-1675 Az in CDCl3 (60 MHz).

FIG. 7 shows the proton magnetic resonance spectrum of



BBM 1675 [err] in [err] (60 Miz). FIG 8 shows the proton magnetic
resonance spectrum of BBM 1675 [err] in [err] (60 MHz). FIG 9 shows t he
|nfrafﬁd absorption spectrum of purified BBM 1675 [err] (KBr pellet). FIG
ows the proton magnetic resonanceqyspectrum of purified BBM 1675 Al
in CDC13 (360 MHiz). FIG 11 shows the™1:3C magnetic resonance spectrum of

purified BBM 1675 i 3 (.90. ),- shows the infrared
absorption spectrué%grqggss#Be nB§%F¥E§é§RZM?RéF pellet). FIG 13 shows
the proton magnetic resonance spectrum of purifiedBBM 1675 [err] in CDC13
(360 MizpzgFl @ 14sho$1|§°‘ﬁ’ﬁet o3 ma%@ttae Z83onance spackium e purified
BBM 1675 A2 I n CDCLl3 ). I'S I nvention
relates to a novel §HF#§J§Dﬁ4aHP|EPG@BC(@BnﬁﬁEQ de5|gnated herei n as

BBM 1675 and to. its preparation by fernentatlon of certain strains of

Acti nomagupa ygerru p r verr, spora
strain Sggg é andgggﬁﬁtgég %ﬁg 5%%déé%é §0A§§eﬁ0§§§ ?@Fﬁﬁgg ospor a
strain A1327Y. TheB&8Mot&7%edyi dK8e p&dént)straln was isolated froma soi
sanple collected at P to Esperanza M si ones, Argentina. A (28th March,
1983) bIO|OgI aIIy Bure culture of the or anlsn1has been dep05|ted/mnth t he
Armeri can® EUItﬁ 8"@0FH§CPF8ﬁ°“ME§ﬁPﬁ GnIeporangRq SREFEG o oft s

per manent COIIeCtIpnrdEiEﬁCBBquﬁﬂﬁs as AiCE33Q33Q u8uhsequently, the

mut ant strain Al327Y was obtai ned by Conven- tional nitrosoguani dine (NTGQ

treatment of strain H964-92 grd was -
FIG. 11 shows the C magnetic resonance spectrum of purified
BBM-1675 Al in CDCl3 (90.3 MHzZ).

FIG. 12 shows the infrared absorption spectrum of purified
BBM-1675 A, (KBr pellet).

FIG. 13 shows the proton magnetic resonance spectrum of

purified BBM-1675 A, in CDCl; (360 MHZ).

R

FIG. 14 shows the 13C magnetic resonance spectrum of purified

BBM=-1675 A2 in CDC13 (90.3 MBEz).

DETAILED DESCRIPTION

This invention relates to a novel antitumor antibiotic
complex designated herein as BBM-1675 and to its preparation by
fermentation of certain strains of Actinomadura verrucosospora,

most particularly Actinomadura verrucosospora strain H964-92 and

a mutant thereof designated Actinomadura verrucosospora strain
Al327Y. The above-mentioned parent strain was isolated from a
soil sample collected at Pto Esperanza, Misiones, Argentxna. A
biologically pure culture of the organism has been deposzted?%lth
the American Type Culture Collection, Washington, D.C. and added

to its permanent collection of microorganisms as ATCC 39334,
Subsequently, the mutant strain Al327Y was obtained by conven-
tional nitrosoguanidine (NTG) treatment of strain H964-92 and was



deposited with the Anerican Type Culture Collection as ATCC 39638 on 21st
March, 1984. As in the case of many antibiotic-producing cultures, 25
fernentation of Actinomadura verrucososporafstrain H964-92 or strain Al327Y
results in the production of a m xture or cohplex of conponent substances.
Two maj or bbga@at%a @9@&0@ﬁ@tameﬁﬁwhﬁﬁﬁgpélca&duéz C@@QeEQHBn”hQORTCS 39638
bloactlve q@£% 1675 A3, A4 and have been separate rom

t he BBN¢16 conp ex uéed during the fernentation process. BBM 1675 and
its components BBN¥1@351hemhh @ade[ ofr haayhahttibiotigi-probuahingctulityes,

t I
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conporrent sStKEaLBoALARIE EeBuBits pRagbei REAduAgipropsr ai BEXENrRyoDgeAmplex
bacteri a. Ewocaﬁpbhenﬁo%Pa@e@h&esBBNb%675aeéraBQoé@txngeoﬂgﬁgﬁggggl;ted to
in vivo screeni agai nst. variou use tu
|nh|b|toryE§§t SQP A agdPfisfar- f??oggéﬁk@ﬁPaf 91§8§tF88k8ﬁF8°“BT55nepéﬁﬁﬁﬁ75
and Lewis BA ngAqaralnand B BNhﬁ&EprenrbepadapedrrrbmvehheBBMsmamﬁ tomplex
exhi bi t acgksahxeagahgghgﬁguaefﬁrﬁéﬁtseyks"béoczgg compl ex and i ts

bi oacti ve Conponents ore be used™as antim crobial agents or as
antitunor agents for inhibiting nannallan tunors. The M croorgani sm The

actIHOWgCgte Stral? yeu-maes QﬂdW@&sl§6h§bﬁdnEEOEBﬁ-§GVB ﬁavphe ag
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exhibit phage inducing properties in lysogenic bacteria. Two of
the components, BBM-1675 A, and A,, have been submitted to in
vivo screening against various mouse tumor systems and
demonstrate inhibitory activity against L-1210 leukemia, P-388
leukemia, Bl6 melanoma and Lewis lung carcinoma. BBM-1675 Ay and
A4 have been shown to exhibit activity against mouse 2-388
leukemia. The complex and its bioactive components, therefore,
may be used as antimicrobial agents or as antitumor agents for
inhibiting mammalian tumors.

The Microorganism

The éctinomycete Strain No. H964-92 was isolated from a
soil sample and prepared by conventional procedures as a biologi-
cally pure culture for characterization. Strain H964-92 forms on
the aerial mycelium short spore-chains which show straight,
flexuous or hooked shapes. The spores are spherical or oval-
shaped and have a warty surface. Aerial mycelium is-poorly
formed on most media. The aerial mass color is white which later
turns to a pinkish shade, or further changes to a bluish color in
some agar media. The color of substrate mycelium is colorless or
pale pink. The growth temperature ranges from 15°C to 43°C. The
cell-wall amino acid composition and whole cell hydrolyzate sugar



forned on nost nmedia. The aerial mass color is white which later turns to a
p|nk1éh shade, or further changes to a bluish color in sone agar nedi‘a. The
col or of substrate nyceliumis colorlesgror pale pink. The growth
tenperature ranges fromf[err] to [err].JThe cell-wall am no acid

conposi tion and whol e cell hydrol yzate sugar conponents show that strain
Ho64- 92 BEMBAJENtS &BPK (BRt PFpain| ER64-9FnkekrRa§utRofe ha¥aildeAYPR ed as
M<-9([ er kX VK- ghkemehpquiasad aast haentji@hedDaphakogiaal) . uxulet(lmr 3l.-and
physi o- IochaI characteristics along with the chem cal “cel | -wa

conposition characteristics, strain H964-92 can be classified as bel ongi ng
to the genus Actin8asedran Ahehsaglrt merphodigdkadtr gudti98d- andyphysdghy

moder at e3 gg@whh ead:ﬁe&e:&se%saa&bé}? WEes! ke éh!ﬁ\ﬁ.béﬂt cgﬁgwa«aalgood
growt h and |ggrove aeri al cel i,um fornmati on_was _obt al ne

(ni t r oso§BBRPALREPNt FBAFAERET AP ELG64- §5r aFRe HIQA aﬁtcaﬂeEPgﬁiF§s§§#&ﬂnas
Al1327Y, batbhygiagedof thehegeniaxanatinoabdupdesti gati on and was subsequently
identified as Actinonmadura verrucosospora. Methods The nedi a and procedures
used for exam ning cultural characteristics and carbohydrate utilization
were those recom ABhBeugbythreorigdnadt ssrainSHPEAT BAygayePpolycmogdrrate,

J. Syst. g?@ﬁ&ﬁrhﬁh béfe §é§n§4ger18§6h ceé@ﬂ'thovakxaﬁél§h€6§ﬁ§'Q%Gdby S. A

Waksman (The. Acti nonycete emann
bt or i ob209th° na  THBELT8d; erial) nFas Liumy FoHEE LGN, Wadl POEALASISERNTG
conposi t {nhtandoghahddiakl) hydashhgnat efsH§8d~-8ANPOoTREt saveaatandegigdate.

accordi”82591&93%53920d§a€ EBQ t ?Xr@ﬁ%E taxBh ﬂkcal'E? Bk ngiBBbh? o

13: 236 eva I er eva I er I'nonycete

Ed. H. F’f'aéséﬂbs§aﬁsnt®sﬂ-§9nFF§éﬁér EVeﬂEWBW-
respectively.

Methods

The media and procedures used for examining cultural
characteristics and carbohydrate utilization were those recom-
mended by the International Stréptomyces Project (Intl. J. Syst.
Bacteriol. 16: 313-340, 1966). Additional media described by
S.A. Waksman (The Actinomycetes, Vol. 2) and G. M. Lvedemann
(Intl. J. Syst. Bacteriol. 21: 240-247, 1971) were also used.

The cell wall-amino acid composition ané whole cell hydrolyzate
sugar components were analyzed accerding to the methods described
by Becker, et al. in Appl. Microbiol. 13: 236-243, 1965 and by ~
Lechevalier and Lechevalier in The Actinomycetes, Ed. H. Prauser,
Jena, Gustav Fischer Verlag, pp. 393-405, 1970, respectively. -
The menaquinone was identified by mass spectral analysis

according to the procedures of Collins et al. in J. Gen.

Microbiocl. 1060: 221-230, 1977, and the menaquinone composition

was represented based on the system described by Yaméda et al. in

J. Gen. Appl. Microbiol. 23: 331-335, 1977.

Morphology

Strain H964-392 forms both substrate and aerial mycelia.
The substrate mycelium is long, branched and not fragmented into
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"The nmenaqui-none was identified by nmass spectral analysis according to the
procedures of Collins et al. in J. Gen. Mcrobiol. 100: 221-230, 1977, and
-t he nenaqui none conposition was represent based on the system descri bed
‘by Yammda et al. in J. Gen. Appl. Mcrobiol. 23: 331-335, 1977. WNbtphol ogy

Strain H9 th substrate and.aerial a. . The substrate
nycellun1?§ Iongq %&gﬁc ;ﬁdkhgtaffé &eﬁ?&&llﬁﬁo Sh°§ﬁoFP°FFF§ nfsS. 3FR
t he aerlaﬁomw@dlmwnppgﬁcﬁﬂlyporeaGhahﬁshapeaﬂotnpd nhopddlakkybornaheshef

hyphal tigg o%@ae%a|hk%rQr%ﬁ%@ﬁ%bgkr%Qar%eﬁ?%?“tﬁ&eh2§§9109§ rveéhgﬁgrby the
hyphal tip. These spore-chains _contain spor haln and are

strai ght, SPOELTGHELFS KGBEEEN # ERapd. s?ﬁée§p6Pe§ faodnaandr ayesgtraéehtind
are spher fdalxubaselori pioiokald (0. Shape.X @he- spérker hhyei & 9hapg wukbateuaded
or pointe n I t UK chgsBoge 4l ften separated with eopty
sheat h. Ngfglgghegregl g%o%éga gqggﬁ EPEEOPIC gr h&lgsi &Q)néP § Relﬂngh

medi a exaﬁpﬁééedC@Ft@P&Pt@ﬁdePﬁ§3|oﬂégﬁéamaehaﬁ&cparﬁQFhCSPQIem&H oftsnraln

H964- 92 I%e@ﬁ@ratteq wéw tynsla@tahhchenbeahbysssibaedsﬂs%ﬁ aadopat ural
or ganl c nedi.a. qQrmati on . of aeri al celirymi1Ss gen oor ut Is

noder at e ?ﬁlﬁﬁptﬁgaﬁréﬂgﬁefl§ﬁeN8°t ﬁﬁﬂl&H)a“VnBFééﬁlExgﬁPF§dstarch agar

(I'SP No. 4 nediun) and Bennett's agar. Spontaneous variants which | ack

aerial mycel i um 0CCUGy3ydh BT 1082 §OLRE B BEL bR cEVCel i um i s

salts-starch agar and gl ycerol -asparagi ne agar (ISP No 5 nedlun) The
aeri-al mass col or fu&bﬂ&m @&aagealhoagshLensmscgbek &BtﬁdeQBGelﬂﬁUBQEhon

%ﬁenggfgfésln Oaal ef1 ed’m%d%geggh na %Egglg?ggglc me yroggggaggon of
aerzal mycelium is generally poor but is moderate in ocat meal
agar (ISP No. 3 medium), inorganic salts-starch agar (ISP No. 4
medium) and Bennett's agar. Spontaneous variants which lack
aerial mycelium occur at high frequency. The color of aerial
mycelium is white which later turns to pale pink in oat meal
agar, inorganic salts-starch agar and glycerbl—asparagihe agar
(ISP No. 5 medium), The aerial mass color further changes to a
bluish color after long incubation (5 months) in oat meal agar,
glycerol-asparagine agar and tyrosine agar. The color of sub-
strate mycelium is colorless to yellowish in Czapek's agar,
tyrosine agar, yeast extract-malt extract agar (ISP No. 2
medium), peptone-yeast extract-iron agar (ISP No. 6 medium) and
Bennett's agar, and is a pinkish color in glucose-asparagine agar
and glycerol-asparagine agar. Melanoid and other diffusible
pigments are not produced. A variant No. Al1327Y, which was
obtained from the original strain, forms predominantly pale blue
aerial mycelium and bears abundant aerial spore mass. .

Strain H964-92 grows at 15°C, 28°C, 37°C and 43°C, but

not at 10°C or at 47°C. It is sensitive to NaCl at 7%, and
resistant to lysozyme at 0.01%.
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stréfte myceliumis colorless to yellow sh in Czapek S agar, tyrosine agar,
yeast extract-malt extract agar (ISP No, medi um, peptone-yeast
extract-iron agar (ISP No. 6 nmediun) and/Bennett's agar, and is a pinkish
color in gl ucose- asparagi ne agar and gl ycerol -asparagi ne agar. Ml anoid and
ot her diffusible pignments_are not groduced A variant No. Al1327Y, which was
obt ai ned fromthe offgifattuFahi #ndrRR¥EiQledbrthamtdsa0ae el BELES a0F| B
chei i umd 1b@aﬁ% @bmﬂ:@n&ra%mwn Sporeaivbss. 1 Stidi B, HOS4p 2t grorg. ?:It"‘he
err] an r t.le I sitive to Na at
7% and rueéslilt%an% #’E) %?réeﬁa%&bg{ﬁ%)lé s "énci t?ﬁ%fga%d physi ol ogi cal
characteristics of the produm ng strginy gre shown in Tables 1 and 2,
respectively. The utili zad,jQf; Qfastd:DONs PYELESHsbSeShown in Table 3. Table
| Cultural Characteristiggdgs i AhiRc BI04 3% {10d:i 3mal Strain ATCC 39334

and variant A1327Y) Strain No. H964-92 Actinomadura Original
verrucosospora (ATCC 39334)
A- 0147 Tryptone-yeast ext+act——Sttaiago. BRI dant—iFt+-eCCOSe,

Vari ant No. A1327Y

Strain
| CC
noder at e,

fl occose, moderate, floccose, agar (ISP No. 1) tinemad A
sedi mented and not tf‘ and NOlarsant o. Alzzs'?di nev;Eertqan :-@oswid anOt

pi gment ed 0 _—_—p'l"grren't_e’d_i—_

sucr OSQEyQJoH-ﬁE.& aepdte G: abundﬁk riaeek@l At esderats, fioccose, mod y Eloccosa,

poor (Ggapedk ss. agar)

colorless A: scant; |ight ajsemsre no B¥™8¥ant; pinki sH#™*™*® no of
?(73;3.[]'[ sEc?cl’sg—m(.t%gﬂ-)aga:t 0 palcze BL.QK- white 2022 poot bl ue (185)
{Czapek‘'s agac) R: colorless colorless colozless
A: 8scant; light gray no or scant; pinkish no or scant; pale
{(264), to pale pink white (9) blue {185)
(N
D: none none none
Glucose—asparagine agac G: noderate poor poor
R: white (263) to deep colocless colorless
yallowish pink (27)
A: no o very scaat; no or very scant; a0 OF very scant;
pale gink (7) white vhite
D: none none aone
Glycezol-asparagine agar G: poor to moderate modegate ,moderate
(ISP No. §) R: colocless to light . light yellowish . light yellowish pink
yellowish pink (23) pink (28) (28) to deep yellow-
ish pink (27} *
A: poor; light yellow- moderate; vhite to nodecate; white to
ish pink (23), after light pink (4) strong pink (2}
5 months light o~
bluish gray (19%0)
D: none none - noze
Inotganic salts-stacch G: abundant moderats noderats
agar (ISP No. 4) R: Yyellowish white light yellowisk pink light yellowish piak
{32) (28) (28)
A: abundant; light pink moderats; light bluish abundant; pals blue
{4) to pinkish gray gray (1990) (18%)
(10) ’
D: none aone acne
Tyroesine agar G: modetate modsrate moderatas
(ISP No. 7) R: yellowish white (9?) stzong yellowish pink stzong yellowish
{26) pink (26)
A: poor:; light yellow- modezate; vhite to podecate; white ko

sedizented andRnot ((pygimpentedsand nok

ish pink (28), very
later (5 months)
pactially lighe bluish
gzay (190)

none

light pink (4}

none

i —p———— e -

sedinented RYHPYY | ess

light pink (4)
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‘D" none- none nane

A ucose- aspar agi ne agar G noderat poor 2
poor R white (263) to deep col orl ess colorless =+
'yel | owi sh pink (27) A® no or very scant; no ot very scant,;
no or very scant; pale pink (7) = Table 1 ghicpat'd white
D:  none none none
A ycerol - aspar agi ne agar G poor to noderate noder at e
nodorate (ISP No. 5) R colorless to Iight l'i ght
yel | owi shiutcient agac l'i ght G ePto6wt 8HePi*nk ye&P¥ow sh pi nk 283 pi nk (28)
(28) to deep yellw Lab pirk P27y ”Boor °°‘1°Tg ’°)?g "low <7 ehijet BYe:
white to moderate; whif.e to ish pi n after olmght pi nk (4)
strong pink (2) 5 nonths |ightel uish gray (,,1,,30) D NONE  pone
none none | norganic salts-starch C. abundant
noder at € yveast exezact-malt nedesuadae agar (| SRodNont: 4) abundant R
yel | owi shexphrt @ar I tht"lye#lllm\ﬁ‘yh pi r?krong yellowiph ght yescingplderishi nk
(92) (1s? No. 2) % piok {26)  (98) A P‘a'buﬁblant | i ght
pink noderate; |ight bI uiShPeratfditddiite; PPl 00 i?e"%'4) tb‘; p ik SR " ay
gray (190) .. (183) (10) D fone none
none Tyrosi ne agar 0: m)derate noder at e
noder at € e SFatNGaz 7) G: modecate R wedel oW sh white £B2) strong
yel | owi shigee Rk 33 . Strong yed:| eutegiss(:2Gile pale yellowish ralppeifov{sR6) A
poor: light yellow noder are (White to  piek (31 noder at B2 W te to i sh
pi nk (28), very | i ght piaak pdods) pinkisn very skinghdivi@i NK (A}y ke viid
nont hs) partially |ight Dbl uiskeigy &ty ¢€ 186) Dratenondiss pale blue (184) NONE
none bluish gray (190)
D: none none none
Bennett's agar G: abundant abundant abuadant
R: grayish yellow (390) strong yellowish strong yellowish .
pink (26} pink (26)
A: moderate; vhits {263) moderate; pale yellow= none
to yellowish white ish pink (31) and,
(92) bluishk white (189} ' "
D: none aone aone
Peptone-ysast extract- G: moderate abundant abundant
iron agar (ISP No. §) R: colorless colorless colocless
A: none none Rone
D: none none aocae

* Observed after incubation at 37*C foc 3 weeks.
¢*® Abbreviation: G = Growth; R = Reverse color; A = Aerial myceliumg D.- Diffusible pigment
#** Color and number in parenthesis follov the color standard in “Kelly, K.L. & D.B. Judd;
ISCC-¥AS coloc-aame chacts illustrated with Centzoid Colocs. U.S. Dept. of Comm. Cir. $33,
Washiagton, D.C., Nov., 197%5°,

KCC = Kaken Culture Collection of Kaken Chemical Company

- - - - e e Cer e mwamam e . L e m A e e r— B g -
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Table 1 - cont'd Nutrient agar G poor to noderate

poor poor R pale yellow (89) colorless to
pal e colorless to pale pink (7) ' pink (7) A
none, ., none none D: none

none“ ’ none yeast extract-malt G abundant
abundant abundant extract agar R

pal e yel |l ow (89) strong yel |l owi sh strong yellow sh (ISP
No. 2) , 3 - pi nk (26)

pink (26) A: poor; white (263) poor; white to pale poor :
white to pale pink (7) Table 2 pink (7) D: none

none Physiolcgigalch{dattempalcsagastrain H964-92 G noderate
poor poor (ISP No. 3) R
colorless to paleTest pal e yedesponseh Method agk@iyel | ow sh pink (7)
pi nk (31) pink (31) A poor; pinkish very
scant; Vvivid Range of temperaguraCantMaximayigowshiste E&pettds lagght pal e bl ue
(184) for grpahe bl ue (1843s*bltaighe.gray (190) O; none

none none ¥déemet bt 0HYar G abundaat
abundant ' abunghidant3*@: Noggrayihsh yel | ow (90) strong

yel | owi sh strong yeldtowi*shanpisntc. ( 26) pi nk (26)

A. noderate white (263) noderate; pale yell ow none to yell ow sh white
ish pink (31) nskif A2quefaction iquefied bl ui Stucwierbeptdnd88)atin nediome -

none none Peptone-yeast ext.ract- G noder at e_.
abundant starch hydrolysis abundardiyiedon _agastaréiSPaaxioelaé) R
col orl ess col orl ess « colorless A. none
none Reactions in skimmejOone Not coagulated Difco skimmed milk

milk and completely

peptonized
Pofmation of melanocid Not produced Tyrosin agar, peptone-yeast-
pigment iron agar and tryptone-yeast

extract broth,

Nitrate reduction Not reduced Czapek's glucose-nitrate broth
’ ' and glucose-yeikt extract-
nitrate broth

Resistance to NaCl Growth at 5% or Tryptone-yeast extract agar
less. No growth ‘
at 7%,

Lysozyme . Resistant., Growth Tryptone-yeast extract agar

at 0.01% or less.
No growth at 0.1%.

pH Growth in 5.0 to Tryptone-yeast extract agar

9.5. No growth
at 4.5 and 10.0. -

* Registered Trade Mark



D none none none Observed after
i ncubation at [err] for 3 weeks. Abbreviation: G- Gowh; R = Reverse
color; A = Aerial nycelium D = Diffusible pignent Color and nunber in
parenthesis follow the color standard in *Kelly, K L. & D. B Judd,

| SCC- NBS col or-nane charts illustrated with Centroid Colors. U 'S. Dept. of
Comm Cit. 553, Washington, D.C., Nov., 1975. KCC = Kaken Culture

Col | ection of Kaken Chem cal Conpany Tabl e 2 Physi ol cgcal - 31
Characteristics or Strain H964-92 Test Response

Met hod and Medi.um Range of tenperature = 10 - \axi mal growt h at Bennett's
agar for growth [err] to [err] Moderate at [err] and 43 C
No growh at [err] and [err] Gelatin ¥ actjon Li quefi ed

d ucose- pept one-gel ati n nedi um%f-%%—*rj‘éh%ﬁ—“‘ﬁ%i%“—'sﬁ Hydr ol yzed

Starch agar plate Reactions in skgrrnrnego " Not coagul at ed Difco

skimred milk mlk npl etely pepteMBaR For mat i on

of el anoi d Not produced Oigiral Tgf'dé‘?‘n agar , pephﬁ@& pi gnent
iron agar and tryptone-yeast &&fact br B3 rat e r eduetiSHATILY Not

reduced Czapek's glucose-nitrate broth and gl ucose-yeast extract-
nitrate broth ﬁ@?f‘s’t‘ance to NaUl Gowh at S or :Tryptone yeast

extract agar |BEdTAMRRY gﬂ‘ovw h af 7%
L{+}=-Arabin

D-Xylose

~ D-Ribose
L-Rhamnose
D~Glucose
D-Galactose
D-Fructose
D-Mannosge
L{-)-Sorbose
Sucrose
Lactoge
Cellobiose
Melibiose
Trehalose
Raffinose
D{+)-Melezitose
Soluble starch
Cellulose
Dulcitol
Inositol
D-Mannitol
D-Sorbitol )
Salicin - -

P+ 1 4+ 4+ 4+ +
I 4+ 1 4+ 4 &t 4+ 4
! 4+ 0 4+ 4+ 01 4+ +

1+ 4+ 1 4+ 4+ 1 U 4+ 1 4+ t 4
¢ 1+ + 0+ o+ 4+
P+ + 0+ )+ 4

+
L I B ]

Observed after incubation at 28°C for 3 weeks
Basal medium: Pridham-Gottlieb incorganic medium



Lysozyne Resistant. Gowth Tryptone-yeast extract agar
at 0.01%or less. No gromh at 0.1% pH Gowh in

5.0 to  Tryptone-yeast extract agar 9{q. No growmh at 4.5 and 10.0. *
Reéwstered Trade Mark - 10 Table 3 Utilization of Carbcn Sources Strain

verrucososporaq ],L W,all Compos:kt;\iomzraﬁ}gcerﬁige' géenﬁ Sugar cyr%‘&ei47

LTI 11

d ycerol - ' | +
EK ) - Arabi nose Purified cel%;g?}l of stfé*ﬂ fg@biﬁﬁsébntalns me§bd1-

+ D- R bosminopimelic acid jbut lacg; glyc1ne.L_$@ﬁ”ﬁRg%g cell hydroly;ate
+ shows the presence of madlitieose(3-0-methyl-D-galactose), glucose

+ D Galact 088 ihose. The cell-yall amino aéi&}ggé"4ﬁ5T§ cell sugar

+
L(-) - Sor bpsmponents indicate that strain HI®#c9dsks placed in cell-wall
+ Lactosggégélf$&g§e Two major components of menaquinone were ldentxfled

+ Melibio - Trebal
+ as MK-9(H6) and MK-SQHa) rebal ose

Taxonomic Position of Strain H964-92

Strain HS64-92 has the following major characteristics: -
(1) Aerial spore-chains: short, straight, flexuous or hooked in
shape. (2) Spores: warty surface. (3) Aerial mycelium: pinkish
or bluish color. (4) Substrate mycelium: pinkish in some media.
(5) Diffusible pigment: none. (6) Mesophile.  (7) Cell-wall Type
IIIB. (8) Menaquinone system: MK-S(HG) and MK-9(HS).

These méjor characteristics indicate that strain
H964-92 is placed in the genus Actinomadura. Early species of
the genus Actinomadura were isolated from mammals. Some strains
were also obtained from plant materials. However, many of the

new species proposed recently were isolated from soil. According
to the numerical taxonomy and review of the Actinomadura and
related actinomycetes by Goodfellow et al. in J. Gen. Microbiol. ~~
112: 95-111 (1979), most Actinomadura species of soil origin are
classified into Cluster No. 7 among the 14 clusters described. -
Strain No. H964-92 is most related to the species of Cluster 7.
Nonomura and Ohara in J. Ferment. Technol. 49: 904-912 (1871)
reported five saprophytic species of the genus Actinomadura and
Nonomura [J. Ferment. Technol. 52: 71-77 (1974)] and
Preobrazhenskaya et al. [Actinomycetes and Related Organisms 12:
30-38 (1977)] published the keys for identification and classi-
fication of the Actinomadura species. As a result of comparison

with the descriptions of 30 species including organisms disclosed
in patents, strain H964-92 appears most similar to Actinomadura

coerulea described in the Preobrazhenskaya et al. reference above



Raf fi nose - - D(+)-Melezitose - 33
- Sol ubl e starch + +

Cel | ul ose + : +
Dulc!tol - ,;t -
Inositol and to Actinomadura verrucososporaDd¥dttib@ld in the Nonomtira

B o references cited abd@éD'Sorb'tOI

Salicin * - (oserved after i ncubati on at 28

C for 3 weeks Basal nedium Pridham Gottlieb inorganic nmedi um Cel | - Vil

Conposi tion and Wolg gl @ngirgqu_rg;o%@tglPlércltfllyegog?glre\aaul f astrain

H964- 92 cont ai ns nesodi - an1nop|nellc acid b | aCk ci ne e'whole

cel | hydr JBFFHCOSOSRAL A i LR idk K& A0 Lo dns #383 euﬁét kPl be gdicsedyse) ,
gl ucose ame laitEaseo Bhe verducsaldsporiandnaché @mod phaalogiealll, s:ug&rural and

conponent g%'dﬁaﬁiégﬁﬂcﬁgfggﬂég*g%ic%? '%g@L?C%%ggngg%bﬁ4“? Type B

Two maj or i none “Wer'e and

VK- 9( H8) . ct@@@ncﬁme@ R&s ¥ INAY csrtrsmnamf Acgdinomadura VeEge4o82shag at.he
fol | owm ng maj or characteristics: (1) Aeri al spore-chains: short, straight,
fl exuous or hooked in shape. é%f) res mart surfa er.i al

e.
mycel i um pi nki sh orftiid &P . °§@b§P &ory £BR B %PdHFﬁ&P§h°fn sone
medi a. (5BHM-S16US ,blthepipresent rimnt@.@)z Mehopkhl describedl linwdelc aiypwith

8
T (e b S A0S g YT Gty Tagte i encs
Act i nomad §ta i nERY6A-H2e (AZE GO 139334 )gands thet musaagusscadne theseafed from

marmel s.  JQ¥E gHdtRidStrain Al327Y (ATCC 39638), is not limited to these
microorganisms or to microorganisms fully described by the
cultural characteristics disclosed herein. It is specifically
intended that the invention embrace strain H964-92 and all
natural and artificial BBM-1675-producing variants and mutants
thereof.

Antibiotic¢ Production

The BBM-1675 antibiotics of the present invention may
be prepared by cultivating a BBM-1675-producing strain of
Actinomadura verrucosospora, preferably a strain of Actinomadura
verrucosospora having the identifying characteristics of ATCC
39334 or ATCC 39638, or a mutant thereof, in a conventional
aqueous nutrient medium. The organism is grown in a nutrient
medium containing known nutritional sources for actinomycetes,
i.e. assimilable sources of carbon and nitrogen plus optional
inorganic salts and other known growth factors. Submerged
aerobic conditions are préferably employed for the production of
large quantities of antibiotic, although for production of
limited amounts, surface cultures and bottles may alsoc be used.
The general procedures used for the cultivation of other actino-
mycetes are applicable to the present invention.




were al so obtained fromplant materials. However, nmany of the new species
proposeg, recently were isolated fromsoil. According to the nunerical
taxonoﬁg'and review of the Actinomadura and rel ated acti nomycetes by

- CGoodfellow et al. inJ. Gen. Mcrobiol. 112: 95-111 (1979), nost -
Act'i ngradur a species of soil origin are ctabsified into Cluster No. 7 anong
the 14 clusters described. Strain No, H964-92 is nost related to the
speci es of C uster ThNFHEMRASRMEEHRD SRS SRR  AMTARRRADT igke

903- %2 (h%?sii)nj]irHtDIF éed:xf&oTae ww%ﬁéglwgﬂp%e?ﬁmli fIﬁ(ﬂ)e-FHJLSaP bﬂdd'hw,rrﬁdura
an nomy a,.[.J._ Feren chnol,. ; -17. nd Pr.eobr azhenskaya
et al. [@’i#&rﬁ/scee‘t eﬂgggérp0°%£1 2?%%@%%%'5 -%Lé“.]uﬁ}-'S T %ﬁsedubﬁqcsﬁ?escfxt he
keys for icdnitatfiesei ospluble|statch{iRamanmi oil tore XS itonbdurds gyicoicgen

As a resuldsfcdd R mdpusii éh glhe desgindh i s ie % SREE LS dmdridinng
or gani sns Q|scloseq§%§_ atents, strain HI64-92 appears nost simlar to

Act i nonmad@yid T8 ul JH B § n amenipiegiNoRz fan s IGAER &R 3ong &keridhce
above ank imaftcd om ondetch r o gean 1 @) qoistospyem. stRsoridehic ddhepdpmrayr aeat

reference ' a 1 .n..No. 4: . £ rect C i th A

Verrucos o}p%grrtaaeés% i ;P é’nﬁ&g &:a%)%f?' an Was'st'g%ec%\nd1 cﬂ'lo”'ﬁ'e _c%/%%%ngagrogféae\yéd Qtocgz tRP

verrucosofsfith §kPuhe nor phFhRA T MY ARIUrke affednyd geRfAsRATY, nutrient

Xh?_r act e& i d fan il Usa 164, €0 r;ritr@%?%%@r@éﬁw I““%}‘f"f{ apd@/sf ﬁdn@,l Q:ag.fcitum,
ctinomadura verrucosospqra. is 10 be ersto or e producgtion

of  BEN 16 PBPANANT CRUTAERA R o FHHE 38 o U S 1 B TAARre SR IO AGE s 23T

r ef er ence magndsd oy thandanese ; adorakt i nonendur &n \partimaanspora strain

H964- 92 (ATCC 39334) and the nutant strain thereof designated strain A1327Y

(ATCC 39638), is not_limted to these M(chwganisna or, to m croorgani sns
fully described by tfeeduction of the BBM-1675 antibiotics can be effected

at any temperature conducive to satisfactory growth of the
producing organism, e.g. 15-45°C, and is conveniently carried out
at a temperature of around 27-32°C. Ordinarily, optimum produc-
tion is obtained after incubation periods of from about 68-180
hodrs, depending on whether shake-flask, stir-jar or tank fermen-
tation is employed. ﬁhen tank fermentation is to be carried out,
it is desirable to produce a vegetaEive inoculum in a nutrient
broth by inoculating the broth culture with a slant or soil
culture or a lyophilized culture of the producing organism.

After obtaining an active inoculum in this manner, it is trans-
ferred aseptically to the fermentation tank medium. Antibiotic
production may be monitored by the paper disc-agar diffusion
assay using Staphylococcus aureus 209P as the test organism.

Isolation and Purification

When fermentation is complete, the BBM~1675 complex may
be obtained from the broth by conventional isolation procedures,
e.g. solvent extraction. Thus, for example, the whole broth may
be separated by filtration or centrifugation into mycelial cake
and broth supernatant. Antibiotic in the mycelial cake may be
recovered by suspending the cake in methanol, filtering off
insoluble materials and concentrating the methanolic extract.
Activity in the broth supernatant may be recovered by extraction



cultural characteristics disclosed herein. It is specifically intended that
the - invention enbrace strain H964-92 and all natural and artificial

BBM 1675- produci ng variants and nutants therepof. Antibiotic Production The
BBM 1675 anti biotics of the present inventidn“tay be prepared by
cultivating a BBM 1675-produci ng strain of Actinomadura verrucosoépora
preferably aisth airbutfanil i ndrmajwmo“e-rme:mjsnmm"a-brmmhmg ahd mdeRanbyi ng

characteristd é)étsﬂ&% i Y o r{ﬁ?%d Yy orPétt%%t al/aSl ?8&1&?‘1? ko an

convent i onal agueous rient ne or gani grown 1 n

medi um cont AFHEIRP K IR FRAN | ¥hiGialdeRAR LS Mast d?cft trhm@éu@gotnceactzvxty
assim | abl e gpuircasi Of sArfDN and: YT aa ! theO e @iadlsolveadani ﬁxeéﬁhhél .

d oth kno t S b bi dit
npl oyed ot The s TR EOR i1 RS OFRKH RS 5 dhricsnatas saaaRHoagnefobo
productlon<ﬂ:mnxhunniqﬁnnnhxi aatiatee and water .andhieorelsed timy akgenbe
used. The geéﬁzadctpré&ﬁ.fﬂirr?ss e ¢ flde HEU-OY 1Y ‘@dﬁ%{oﬁvhﬁ’fcﬂehag%bngiecip-

nycetes are ap ca |l e to the present_jnvention he nu

medi um shoulF B 5P E A AR Bt @ddidiign &f @ncanbdgodseptesyghnass

gl ycerol, L(n~hexaxid.nose, D xylose, D-ribose, L-rhammose, D gl ucose,
D-fructose, sucrose, cellobiose, soluble starch, D-mannitol or inositol.

As nitrogen sources,one my use e. (. annnnlun1sulfate urea, anmoni um
nitrate, sodlun1n|treu1heeﬂnﬂﬂﬁtﬁﬁ&ﬂﬂﬁiﬁ(ﬁ@mpha&lm§raamoﬂéucc ofi semeraktion

wi th organi Q:diﬂﬁdrfélﬁrh SIHE RHL ﬁi%@%d@ﬁ&t YiDadtidle 26mpRRknt¥GABBMEXENECA,
gorn steep ll Soﬁeﬁmrﬁ) bCJ.%tatrq:r}.vSee%%ngo%ents, BBM-lEggre im ?lB
e added, Ag 4 1
nd 32 These biocactive components may be separated and purified
by conventional chromatographic procedures. In one procedure the
crude BBM-1675 complex is first dissolved in methanol and
purified by Sephadei'LH-ZO column chromatography using methanol
as the eluting solvent. This partially purified complex may then
be chromatographed on a silica gel column and eluted in a
stepwise manner using chloroform plus an increasing concentration
of methanol to provide BBM-1675 A,, a mixture of BBM-1675 Ay, A,
and A4 and a'mixture of BBM-1675 Bl and BZ' The Al component may
be further purified by Sephadex LH-20 column chromatography using
methanol as the eluting solvent. The mixture of Az, A3 and A4
may be separated by chromatography on a column of Bondapak c18
(Waters Associates, Inc.) using increasing concentrations of
aqueous acetonitrile as the eluant. The mixture of Bl and B,
components may be separated by silica gel column chromatography
using a mixture of chloroform and methanol as the eluting
solvent. Further details of the preferred chromatographic
separation procedures are provided in the examples which follow.

Physico-chemical Properties of BBM-1675 Components

The six biocactive components of BBM-1675 complex are
distinguishable from each other by two TLC systems as shown in
the following Table.

* Registered Trade Mark



inorganic salts,to provide sources of sodium potassium calcium anmonium
phosphate, sulfate, chloride, bromide, carbonate, zir nagnesi um nanganese,
cobalt, 4ron, in particular. Production of the BBM 1675 antibiotics can be
ef fected at any tenperature conducive th}atisfactory growt h of the
produci ng .organism e.g. 15-45C, and is conveniently carried out at a
tenperature of around [err]. Odinarilpgpi@ptg mum produc- .tion i s obtained
after incubation periods of from Y - hour s, dependi ng on whet her
shake-fl ask, stir-jar or ta 1 2 S ed. \Wen tank
fermentation is to be carri e®RfoMalues i s desirable to produce a vegetative
inoculumin a nutrient broth byagirapcul ating the broth cul twes-.v!atﬁzae&sl ant

or soil culture or a |yophilized c@ ture of the producing orgéhlsnl ter

obt ai'ni nGCBRCACAL e | nocul umSHBEUITCHE P8Pl iAV)i s tr SFCN-dIAF5:25 v/v)
aseptically to the fernmentation tank nmedium Antibiotic production nay be
noni t ore y aper disc-agar ¢jffusion assay using Staphyl ococcus

aur eus Zgég'&?h'?’h 1t est organi sm cbll S ation and Purification W S5

f er ment aBBM+1i6F5cdgpl et e, the BBMOLGAS conpl ex may be obtained fG.@dthe
broth byaﬁﬁﬂﬁ%ﬁ%i nal isolation prgeedures, e.g. solvent extractgoy Thus,
for exa e, the | e broth may be separated by filtration or

centrif udd3875nq mycel i al cake%arfd broth supernatant. Antibi &i%@in the
nycelialagmhaswsyaqﬁ recovered by os@gpendi ng the cake in nethand.23
filteri nga%f_f 'gr%sgl ble materials A concentrating the met hanolr{j C.Lant ract.
Activity"™i éﬁ br"@ h supernat ant “fay be recovered by extractiom*™" with
n- but anol . The above-nmenti oned n-butanol and nethanol extracts may then be

conbi ned and evapor at ed xaze0t QRRietdld Yhladeaiaq¥A0¥R 150! Ution which
deposits nost of the anti biddtic activity

R

Separation of BBM-1675 Az, A3 and A4 was difficult by
ordinary phase TLC systems but could be achieved by a reverse
phase TLC.

The individual BBM-1675 components show solubility and
color reactions similar to each other. For example, they are
soluble in chloroform, ethyl acetate, acetone, ethanol and
methanol, slightly soluble in benzene and water, and insoluble in
n-hexane and carbon tetrachloride. They give positive reactions
with ferric chloride, Ehrlich and Tollen's reagents but negative
responses in Sakaguchi, ninhydrin and anthrone tests.

Characteristic physico-chemical properties of BBM-1675
components are shown in the Table S5 below.



"as an oily solid. The solid may then be dissolved in nethanol and the
sol-ution filtered. Filtrate is concentra ;ﬁ and added to a m xture of

et hyl acetate and water. The resulting or& ic extract contains thegg¢rude
"BBM 1675 conpl ex which may be precip- itated fromsolution by addition of
an antisol vent such as n-hexane. The crude BBM 1675 conplex is a m xture of
several conponents including two maj or bioactive conponents, BBM 1675 [err]
and A2, and four m nor bioactive conponents, BBM 1675 [err] and B2. These
bi oacti ve conponents may be separated and purified by conventional

chr omat ogr aphi ¢ procedures. In one procedure the crude BBM 1675 conplex is
first dissolved in nethanol and purified by Sephadex LH 20 col-um

chr omat ogr aphy usi ng nethanol as thﬂLﬁ!utlng solvent This partially
purified conplex may tiReR=pe=A ' bR gozepdsi ca gel colum and
eluted in a stepw se nannerlg§|ng chloroforn1plus an |ncrea5|ng
concentration of nethanol avid& BBM M xture’nf BBMEB75 A0
A3 and [ erirapina ‘Nt tr ¥éof SBBNI*‘IG?*S"TeH’] ’efl’l(f [Bryy2ete e Kt difppnnt
may be- fur“t’hef‘uﬁjﬁ{f“ﬁ%q bysgéphadex 120 cgffm chg"d t ogr aPhy usi ng

met hanol A%t & el'Ut i ng,solygnt. Fgeum Xt Ur £s,0f A2,‘ and A4 may be
separ at ed by chronatogmaphy49ﬂ a column of Bogdapak £48 (WAaters Associ ates,
Inc.) using dfefeasi Ngoconaerdt r at i omsesof aqeeaus aced.anitrile as the

el uant . Thexyg xegte of [err] and [err] components may be separated by
silica gel ig@hdim chromat agraphy Wsiagy a Bkl e @d @iy or sz and«eithanol
as the eluti ng sol vent . Futdimsy ded2aittzs oRs2t asy pr efzensied cfr Omat ograpiabic
separ ati on procedures arenﬁr(ered"l W’! he”éx(a#pl eS“WN-’é:h P (eAy, 318 (103
Physi co-chem cal Properties of i b|o

conponent s B "BBRF 1815 Co&fg éxtl e ;" i ngjé ﬂi{:\R el {-%sldx% Q’t)'he j)i/ﬁf
] 29 0 3

TLC systens as shown in t a (126) I\/Q[J(u_,,,
in 0.01N mox-cnsox : 252 (325) 252 (289) 252 (280) 252 (286) - 252 (236) 248 {23))
283 (172) 282 (171} 283 (l62) 283 (150} 282 (141) 278 (150)
318 (138} 318 {(122) 318 (120) 318 (118} 318 (105) 318 (110)
Mol. wt . .
(approximata value) s 1,300 1,100 1,100 1,400
(Gel HPLC, Finepak
GEL~101)

The UV absorption maxima of BBM—1675_components were
observed at 253, 282 and 320 nm, which did not shift in acidic or
alkaline solution. The IR and PMR spectra of BBM-1675 a0 Ay, Aq
and’A4 are shown in FIG.'s 1l-4 and FIG.'s 5-8 respectively. The
360 MHz PMR of BBM-1675 A, indicated one acetyl (8:2.11 ppm), one
N-CH3(2.52 ppm), four OCH3(3.42, 3.80, 3.88 and 3.98 ppm) and one
exomethylene (4.57 and 5.48 ppm) groups, along with two aromatic
(7.50 and 8.59 ppm) and one NE (11.79 ppm) protons. The CMR

~spectrum of BBM-1675A1 exhibited 55 carbon signals including a
triple intensity signal (6:56.0 ppm, OCH ). The molecular
formula of ?gM—l675Al is deduced to be C57H72N4032 based op

C NMR spectra, micronalysis and molecular weight
determination by HPLC and SIMS (secondary ion mass spectrometry).

proton and



15 Table 4 TLC of BBM 1675 Conponents Rf Values [err]

* Si |l ani zed Conponent
BBM B&75 [err] 0.74
A2 0.71

0.72

0.78 BBM 1675 [err]
BBM 1675 [err]

reverse phase SI|IC3p@Q

The i na vPHUSL DR IaPEe

[err] (5:1_v/vVv)

[err] (75:25 v/v)

0.21 BBM 1675 [err]

0.18 BBM 1675

StrucQu%§1§§¥h%§7%f[%%%L1675 A, 8'5%

0.60 0.16 * C18
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CharacterLs

in the Ta

bRasEeBors,f

BBM-1673A,
yields compound II having UV absorption maxima at 252, 284, 297
(shoulder) and 322 nm, while the reaction in 1N KOH-CH,OH afforc¢

o ch

Fa°3' aReoBBEL)

: hydrolysis with 0.05N KOH-CH3OH at 55°C for one hour

{5 C

nt ar
ine ¥

y51s

3

an acidic chromophore substance designated compound III.
Physico-chemical properties of compounds I, II and III are
summarized in Table 6 below.

M.p.

[clgs

(e 0.2 CHCla)

Molecular formula

ov 1308

am (c)
nax

MS m/2

TLC

Tabls 6

Properties of Compounds I, IT and III

Compound T

82 . 83°C

-100°

LR S ST

s 244 (21,850)

(2y1.no—'ﬂ!8-cnsou-5=5:l v/e)

* MPX = methyl athyl ketone

276 {9,400)
318 (6,300)

457 (Y
428
341
281
264

Rf 0.58

Compound II

133°

€481 740

252 (26,600)
283 (11.200)
297(sh8,800)
322 (11.700)

295 (nh)
280
263
252
248

Compound IIT

253 . 255°C

g
c13‘15"°s

248 (26,900)
298 (14,400)
310 (13,300)

281 (MH)
263
236
222
218

. 0.13

rlnTﬁBdo%ﬂbththh%§h%rxc fragments

°byPa¥kat

% shown



- Physi co- Cheni cal Properties of BBM 1675 Conponents BBM 1675 AL = &%

A3 Ad [err] ) .berr] Mel ting point (dec)

156 - [err] 147 - 149 C 125 - Jerr] 123l [err] 159 - [err] 156 -
“[err] [err] (c 0.5,[err]) : [err] [err] [err]
[err] [errStructural indiormasign. abowtd coRpoundsCII and5IIZ2was

23521 provid@ﬁ(yiqm the foﬂ%?diBgHépectrai-%ﬁta and chemigggglransfor—

. 6.35 N 4. . ..3. .
3.45 (by GFH&Fencere He anqxpr?ton YYRggndicated thggpggsence of foyx o)
36.53 W [o@Hy,) one <Ca.y,] seven -C=, two 2830( 32F) one >NH2G53o(p81)in 253

286 7). 1 2 2

(172) fs?f‘*%?%i%-) The NMC3eEEESh of cofigfund) Bic’Bes)odl1ar, €87,
(143) those pAo)il, diffpxgng emly, in theoapseppe of opgoofighp four 318
gégS%zgg)kﬂﬂﬂgz rﬂagfsfbsetvea53§g3%%§fgung %I. ég§i§23§f§e5e8§%?§ggaégger
(160)  %ith g%? @fdgic natuse, 0%1%35@%un§7§&%145)xgggstg$4&§at °°‘“§96“5
(128) II33G @la@thyl est®20oflt®mpound 320 .( 1@Ren heatdd8undesd) reflx01W

[2§r2r ]( 2536) "ithzsl%z&%%?)%é;)l ifs§°Fi7f)%ﬂ%°(‘§§g)I§1’ﬂ)s aﬁz“ggg}é%vfﬁzgégv%ggh

(160) to compound III, whilpgcorpgund1§Ifiyes convegtgd( foogompoynd II
(1|20)) by t¥kRtmkhd) with didkBmetB3he. Traasméﬂxt%fl\/%mp%nd(aggwglmate
val ue

: . 300 1, . 1, 100 1.
P F nNRBE Gl s OF, 0 ApLsPRREdRn REPRHCS: 1BBRPTNRE F8mBneR(E ver o
observed &t6725¥hiZz®0 showed2@ m@HAH gliodipd inothehNMR in ptadecobr thkkal i ne
olution. o R ra 30fr BB 5 n
T B o R Y R e UPB AR ; ofnallof0v 0F BRE)20RMR,
i ndi cat ed “9nERAESORL /( GoPPPRNG, ) aSferReeH3( SiB¥dppAprivabivecispapaynd
3|. 80, 3. 8% ,amd :3/28 29). ameopeoebﬁgumhyLspaet(:ém%fﬁladx(nﬁoégderTieinBﬁméd
along wt ti.c . . a ns.
The OMR s el FlFtdel ko, 818n310 Aol Eh e 0B b He, RxBiALRR18hE
triple i nGSPYPt Preisgnd in6 coeroupSmiifer FRFthermereel onel @f the OCH,
groups appeared at higher field (6: 3.50 ppm) in compound V.

These results indicated the presence of a
-(|:=CH
OCH

2
3

‘group in compound II which was reduced by hydrogenation to
-(;.'H-CHB
OCH3
group in compound V. Compound II was heated with 1.SN methanclic
hydrogen chloride at 80°C for 3 hours and the hydrolyzate chroma--
tographed on a silica gel column to afford a weakly basic
compound (compound VI, ut. m/z 211). The IR spectrum and
physico-chemical properties indicated that compound VI contained
an NH2 group. Compound VI was identified as methyl
4,S-dimethoxy-an;hranilate by comparative IR and NMR studies with



foormul'a of BBM 1675A1 is deduced to be [err] based on proton and C NWR
spectra, mcronalysis and nol ecul ar weight determ nation by HPLC and SI M5
(sécondary ion mass spectronetry). Strdéfural St udy of BBM 1675 [err]
~Upot'¥reatnment with 0.5N [err] at roomtenperature, BBM 1675A loses its
bioactivigy anehehtoedsamphepPopbbheqabnend; pher stsubshanseofcesnpyidak)

al ong with_several u igenthisd fragnent . . Conpound | shows UV absorption
simlar tBIfﬁgtwﬁfepa? RE™3AEFpPBt P °¥HgéS§PVng that conpound | retains the
chrono- phoric structure of BBM 1675A1. Two ot her chronophoric fragnents
related to conpoundgkﬁg%gugggaggegoméoghggl&@g Rydr olysi ¢ Qf BByt 1675A1L:
hydrol ysis with O. : T und |

havi ng UV absorption maxi ma at 252, 284, 297 (shoulder) and 322 nm while
the reaction in 1IN KOH[err] afford an acidic chronophore substance

desi gnated conpound I11. Physico-chem cal properties of conpounds I, Il and
111 are sumari ggfpbinBize 6 bel ow. Table 6 Properti eCorpdummdoldds |, ||
and |11l Conmound=t— Conpound 1 | Compound 111 M p.
82 - [err] [err] 253 - [err] [err] (c 0.2 [err])
[err] 0 0 Mol ecul ar formul a : [err] cy
[err]. [err WV [err] nnxf?%hr]) 244 (21, 850 252 (26, 800)
248 (26, o ByCO-C_ 283 (11,2080) SHafN# FHgC0T 8%)
297(sb8, 70 500) 320CHl, 7 . 4579%Rar]
295 [err 425 28 2 -
Ler ]CH30 luoczz3 (3:33 Sor _
Compound IV
CB
v 2
-CO-C_
. OCH4
" /MeOH 08
\/ Compound V ~
Compound VI . ca '
s 3
CH NE CH30~ NE-CO-CE -
3 2 ' ~
OCH,
X COOCE,

- cE
CH,0 OOCH, Hy



"341 i 263 236 281 252 222

264 248 218 ( Xyl ene-*MEX-[err]=5:5:1 v/iv) , R
0.58 0.66 0.13 * MEX = net hyl Jetdyl ket one Structural
‘informati on about conpounds Il and Il was provided fromthe foll ow ng

jspgptral dda}]a and Chﬂéﬁﬂ]?dﬁcéiﬁi@fwrwi:mtdmfﬁ[N KOWB-CHRCmt msro) dwag_ugd Id
i ndi cated the presence of four [.err one. =[err err >C=0 an
one >NH grwo%%s%’]ﬁl%olrﬂ)b%n% rl‘#{’.' él’hreomosrp’écctf%%‘*enc%oé%o%l#@ ul’ﬁ ‘{/%g’ simlar
to those dof,dH,¥0§# & ingnbml327h and absgare fomprung M X.ourTHECABIR
groups obssegé/@@ﬁdxmo@wmp%ilsit@&xéilsfﬂ‘rﬁjleélc%-éxp AW HY JHL j@aigi C
nature of coppound |11, suggested that, co oum%#é a nethyl ester of
Conpound. 19543 TR AR AORHEROR i BOTET FLOMY SRS A8 AFIRE 4
was quant igedtores ycammvely esbs ex vadhpiomcdrigounds | cohamd &7, | Paekher
converted I t | | . f
conpound |‘f‘9dvﬁ‘r? ltvagr]r £ i‘#?/eﬁ{rt]q?gi;% .aﬂ%%%uﬂlﬁécgmgﬁ%%tn H?‘g'rqf’p% ?ﬁxe
[err] :m ZIERURKiCh WhikikWas [Gentifauyith ttha g avi ausdae altaimed err ]
group OL CPEI m&f upgl, |:jAf$é(Kj)9rtéJV&%meEt\?10ﬁ tQié?fhyRﬁ'dojlaﬁ\yalt@ Qir?jsch%efﬁv?&?) d wr:]i.th
conpoun or de | rpoderjvative (conpqu il z . . _[he
proton N S%é‘i{?’u ?ﬁah RS HiDiR ’gl%ed(ytﬁﬁ%w RAHHA wﬁ‘d"]—gﬁlwa:fnd
t he absencixde ti fice @ xamre2 hd+direl tgraphenyrldgadnazone afpeyrad vilc. auird.herMorsg,

one of th&&%&dn&rwpsiép@@%[fﬁ ﬁﬂ*@héﬂféﬂ-(é%'e,;f']-:dﬁcje%oqg?ﬁd#lonyl)-

t
conpound ese results in cat‘g'd5 e_pres [err] grodp .
conpound 130 &E ahilake ¢ e KRERPYRL KAk bJthtitn heW &he molecular ion peak

but did show the M-OCH3 peak at m/z 131 in the mass spectrum in
agreement with the molecular formula of C7Hl4°4' The NMR
spectrum indicated 2,6-dideoxyhexopyranose structure for compound

" VIII. The assignment was supported by the l3C-NMR.of compound I
which gave rise to one C-CH3, one -CHz, three 0~CH< and one
anomeric carbon in‘add;tion to 15 carbon signals assignable to
compound VII. The C3 proton of the sugar appeared at.low-~-field
(8: 5.39 ppm, octet) revealing that C3;-OH of the sugar was
esterified by the carboxyl group of VII. The above results are

' summarized below:




group in conmpound V. Conpound Il was heated with 1.5N nethanolic hydrogen
chloride at 80C for 3 hours and the hydrol yzate chroma- tographed on a
silica gel colum to afford a weakly basi c ‘conpound (conpound VI, [err]:

-mz 214), The IR spectrum and physi co- ch&rical properties indicated that
- compound VI contained an NH2 group. Conmpound VI was identified as nethyl
4, 5-di met hoxy-anthranil ate by conparative IR and NVR studies with an

~authentic sanple. Consequently, the structures of conpounds II-VI were
. determ ned as shown bel ow. Structures of conmpounds 11, III, IV, V and VI
" Conpound 1|1 Conpound 11l [err] Conmpound IV

i [err] Compound V Conpound VI [err] 20 Upon treatnent with O OGN KOH CH

: 30E at [err], conpound I was split into a new chronophoric fragnment

(conpound VII, [err]: mz 327) d a sugar (conpound VII1I). The NWR
spectrum of VII1 exhibited o@a signgl et [err] and two high-field [err] groups

“in addition to three | fiald ferr] and two aromatic protqQps comonly
observed for conpounds'g I, any VI. Furthe® hydrolysis of Vi wth 1.5N
met hanol i ¢ hydrogen chl@ri dg gayke conpound ¥l which was i dént®cal with that
previously obtained g $ 28 %
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fromll. After renoval of VI, the hydrolyzate was treated with
2,4-dinitrophenyl hydrazine to precipitate yellow solid which was identified
as 2, 4-di ni trophenyl hydrazone of pyruvic acid. Thus, conpound VII is nethyl
4, 5-di met hoxy-N-(2 , 2' - di met hoxypropi ony|)- anthranilate. Conpourd, VIII did
not show the nol ecul ar ion peak but dit%®8cw the M OCH3 peak at m'z 131 in
the mass spectrumin agreenent with the nolecular fornmula of [err]. The
NVR spectrum i ndi cated 2, 6-di deoxyhexopyranose structure for conpound VIII.
The assignnent was supported by the [err]-NWVR of conpound | which gave rise
to one [err], one [err], three O CH and one anoneric carbon in addition to
15 carbon signals assignable to conmpound VII. The [err] proton of the sugar
appeared at lowfield (6: 5.39 ppm octet) revealing that C3-CH of the
sugar was esterified by the carboxyl group of VII. The above results are
sunmmari zed bel ow [err] -2la - [err] -22- Subsequent to the U S
filing date of parent application Serial No. 495,231, it was discovered
that conponents BBM 1675 [err] and [err] descri bed above and produced
according to Exanple 2 below were in fact not conpletely pure and that
certain

. V
PPV



of the characterizing properties used to define such conponents were

I naccurate. Follow ng additional chromatographic purification procedures
as described nore fully in Exanples 3 a 6 bel ow, BBM 1675 Al and A2 were
i sol %&'8d in more purified formand fulTy“characterized as described bel ow.
Al so, the elenental analysis data for conponents A3 and A4 was revised to
show t he presence of sulfur in these conpounds and HPLC retention tines
were cal cul ated for these two conmponents. Summarized bel ow are the revised

Bgysi poichem C%_ Pr%taﬁrsté zmert&etrﬁBI\&.lsS{Sff w%&-%ﬁ%é):a%?é [e{r}
scription: . white tq pale yelloywcr al s; Ir ec enent a

anal ysi s:23PRphiGaFion Se“‘ﬁ '$°A'na¥§/§4 %ﬂ? ft wis de%ﬂ/%?‘gi e¢. that spopponents
.C. 52.749%BM=1675 AlCanEQ.'7dtsdifﬂéd above and ptoSud®éd according tdd
6.15 N 5,.31%

S 9 719, EXample 2 b§zlog_ %f%gzﬁfaﬁ?f%orten%%%lé%é@% ':%bélzc%that certain

di ff er encef : eHe62¥RE ache riZing cprepe i 05 44d rew i & inebsuchpt component s

oPsshe oy R, HIREE VY 20 #9043 Gt Adfelomit entBhigaghyppieentration

(shoul derpupggication progpdures) as dsscribed mpre fpi 5y ghd f FXaMPlehHahand

Wi th aci dgopedwG BBM-1675 A, and A, were isolated in more purified form
and fully characterized as decscribed below. Also, the elemental
analysis data for components A3 and A4 was revised to show the
presence of sulfur in these compound§ and BPLC retention times
were calculated for these two cowmponents. Summarized below are
the revised physico-chemical properties of the BBM-1675
components.

BBM-167% Ay

Description: white to pale yellow crystals;
mp 156-158° (dec.)

Elemental analysis:

Analysis 1 Analysis 2 Average

C: S1.60% C: 52.74% C: 52.17
H: 6.31% H: 5.99 A: 6.15
N: 5.31% N: 3.94% N: 4.63%
S: 8.47¢ S: 9.71% S: 9.09%

O (by difference):28.31% O (by difference):27.62% O (by difference):27.96%

Ultraviolet absorption spectrum: Insttument-Varian UV, Cary 219
Solvent - methanol
Concentration - 0.01356 g/1

X (nm) absorptivities
320 12.4
280 sh (shoulder)
253 25.1

210 25.5



"Optical rotation: Solvent - [err] [err] = -207 (C:0.0351) A second
anal ysis showed the followi ng optical rotation: [err] [err] (C=0.5,
[err]). Infrared absorption spectrum SggfﬁjG. 9 Maj or absorptlon bané%f
"(KBr): 985, 1015, 1070, 1110, 1150, 121 250, 1308, 1380, 1405, 1446,

1520, . 1592, 1608, 1668,.. 1715, N2 % nid30 %k n 330kn ged 44+ HC BNRS S REGd a:
I nstrunent - VG ZAB- 2F FAB- M5-t hi og ;berol ec&% mass range ions (nz):

. 1249, 1357, 1463; with the addition of Nad (niz). 1271, 1379, 1485,
1597. FABO@W-iMR )Y MBrfrettion; mSelviEm) ;- Imﬂ | ar mass range ions (mz):
1249, 1283, 1403, 1555; wth tf z&&hjl I&gg dry 1249, 1271, 1303,
1425, 1483, 1577. FABfwB-egcer oD DVBO I ecu range rons (nmz):
1215, 1247, 1279, 1293, 1325, 1353; with addition of Nad (mz): 1215,

1237, 1247, 1269, 1325, 1347, Al3ondeinauy@ils showeds M F®1lowin
FAB-NB—thloegceroI Mol ecul ar SS 1 A8 Jions (mz): 1357, 1463. ﬁblecular

|
wei ght (based on above descri G&F+cal ¢ tion: apparent MV = 1248 nass

spectral data): o
{u]27

5 = -191° (C=0.5, CHC13).

Infrared absorption spectrum: See FIG. 9

Major absorption bands (KBr):

985, 1015, 1070, 1110, 1150, 1210, 1250,
1308, 1380, 1405, 1446, 1520, 1592, 1608,
1668, 1715, 2920, 2960, 3360, 3440, cm !

Mass spectra: Instrument - VG-ZAB-2F
FAB-MS-thioglycerol
Molecular mass range ions (m/2): .124%9, 1357,
1463; with:the addition of NaCl (m/z): 1271,
1379, 1485, 1597. '
FAB-MS~-MB (MB:matrix, m.w. 154); Molecular
mass range ions (m/z): 1249, 1283, 1403,
1555; with the addition of NaCl (m/z): 1249,
1271, 1303, 1425, 1483, 1577.
FAB-MS—glycerol-DMSé: Molecular mass range
ions (m/z): 1215, 1247, 1279, 1293, 1325,
1353; with addition of NaCl (m/z): 1215,
1237, 1247, 1269, 1325, 1347, 1375.
Instrument: Kratos MS-50
FAB-MS-thioglycerol; Molecular mass range
ions (m/z): 1357, 1463.

Molecular weight
(based on above~described " apparent MW = 1248
mass spectral data): '

- e . Cem e e s . e e . cee c- o
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Nucl ear. Magneti c Resonance Spectra: |Instrument - WVB60 Brucker Sol vent:

[err] NVR 360 WMHz 6(ppm: 11.75 (1H,.s); 8.55 (1H, s); 7.45 (1H, s); 6.61

(1§g n) 6.23 (1H, brs); 6.17 (1H, brs); 5)93. (1H, d, J=9.3); 5.82 (1H, d,
5.7 (1H, brs); 5.49 (1H, m; 5.45 ¥ d, J=2.3); 5.38 (1H, brs);

-4.95 (1H NBc1dz720md ne€1§4RégUnaHEe EéétEQH Qnsérgméht 4. %M@%U B§hcker
4.15-3.35 (26-28H) [4. 10 m IH brs) (3H, 3°8

s), 3 79 (3H, s); 3.46 (1H h); 3. 40 (3H $)]; 2 82 2 70 (3H brn) 2 50
(3H,s), 2.47 (1H n); 2.38-2532vehH); CBC1Z (1H, m; 2.11 (3H, s):

1.60-1.05 (22 1.39 (3H, d,1 3 6 3
J-6.3). 1. b6 F%Hg] SO 10&5ﬁ EGU yRt, StEend: 11223 (14, ggcsgpggate
test the 13C NWR spectrum of b&fifFeéd BBRP16¥B.[&8)k]6- ﬁés(éébemhvnédzﬁor a

sanpl e di ssol ved in CDC13 (80(mh2)brswajgrlpequ aggsundscggeqlhglgw CVR

%ENF?3§§GF2rEfrrisgg?q?+tléha[§§ B§7Cg(g?0?i§§g%q)J’gzggfq%wyl cq rs¥ :

23.4(q) 29.0(t) 34.0(t) 3551&8) (189. aov)s 43. 20H) B2.5¢Q)3)555608) (1H,

59, 6(1) 70 2(d) 79.5(8)’ 72“??‘1 8198 S}an 1?‘1} -hatade L)

86.6(d) 88.4(s) 90.5(t) 9742p4) (1 §8 es y=298)g( 4y 2 (le s) 4.15-3.35
(26-28H) [4.10 (1H, m); 4.02 (1H, brs); 3.95
(3H, s); 3.85 (3H, s), 3.79 (38, s); 3.46
(18, m); 3.40 (38, s)]; 2.82-2.70 (3H, brm); _
2.50 (38, s), 2.47 (1B, m); 2.38-2.22 (5H);
2.12 (1H, m); 2.11 (3H, s); 1.60-1,05 (22H)
{1.39 (3H, &, J=6.3); 6.31 (3H, 4, J=6.3);
1.29 (3H, 4, J=6.3), 1.08 (6H)]

See FIG. 10

-13¢ NMR: 90.3 MEz

. - See FIG. 11

In a separate test the 13C NMR spectrum of purified

BBM-1675 Al was determined for a sample dissolved in CDCl3 (80 -
MHz). Major peaks are indicated below,.

CMR of BBM-1675A1 (80 MHz in CDCL3L

Chemical shift in ppm (Multiplicity¥*)

13.7(q) 16.6(q) 17.5(q) 19.8(g) 22.2(q) 22.6(q)
23.4(q) 29.0(t) 34.0(t) 35.1(t) 39.5(t) 47.2(d)
52.5(g) 55.6(u) 56.0(qg) 57.1(d) 62.4(&) 64.5(d)
67.7(d) 68.2(d) 68.8(t) 69.2(d)  69.6(t) 70.2(d)
71.9(d) 76.0(d) 76.6(d) 77.1(u) 77.3(d) 83.4(s)
86i6(d) 88.4(s) 90.5(t) 97.2(d) 98.3(s) 99.0(4d)

BBM-1675Al



'99. 6(d)- 103.8(d) 107.6(s) 112.5(d) 123.1(d) 124.9(d) 130.1(d) 131.5(s)
134.9(s) 136.7(s) 144.0(s) 147.2(s) 153.

= triplet; s = singlet BBM 1675A2 Descr
El enental analysis: 99 ,6(d¢ 103,414 H10%. 8480 N113. 9489 Si29. §9&§Ci@¥ 9(d)

e T A e i O R e

Cary 219 Sol vent
absorptivities 320 153.8(s) 154.4(s) 155.0(s121€028B0s) 166.4(s) 191.8(s)

16. 3 252

(c 0.5, [err])*NHiFéPéd°§5¥crra

4240

3440,

154. 4(s) 155.0(s) 160. 7(s)

8(s
166.4(s) 191.8(s) *Multiplicity - q = qu%;E%t; d = doublet; u
-on white crystals;

26.2 214
No significant change with acid or base.

Optical rotation: [err]
quagterG d12 fadblekent: =BeRRAERAER Mdel

uncertain t
np [err]

25.8
[err]

Maj or absorption bandst(KBerip9ef; 30455id§¥8c 1100, 1155, 1213,
1250, 1313, 1375, 1405, 1450, 1520, 1595, 1610, 1685, 1735, 2940, 2980,

[err].

BBM-1675A2

Description: white crystals; mp 147-1439°C

Elemental analysis:

C: 52.71%
H: 5.94%
N: 3-.94%
S: 9.39%

O(by difference): 28.01%

Ultraviolet absorption spectra: Instrument - Varian UV, Cary 219

' Solvent: .methanol

Concentration: 0.02052 g/1

(nm)

max

320
282
252
214

absorptivities

12.2
16.3
26.2
25.8

No significant change with acid or base.

Optical rotation:

Infrared spectra:

27° o
[a] = -179.4° (c 0.5, CHC13)

D

See FIG. 12

Instrument:

Beckman IR Model 4240

sme i e ————— e 2 - S



Mass Spectra: I nstrunent: VG ZAB- 2F FAB- M5-t hi ogl ycerol Mol ecul ar

nass range ions (nfz): 968, 1249, 1355, 1357, 1463, 1569; with the addition
Nad (mz): 990, 1271, 1379, 1485, 1 FAB- M5-MB (MB: matrix, mw.

154) UMbl ecul ar mass range ions (mz): 1249, 1403, 1419, 1555, 1571, 1587;

Ekéhwgheladdltioad§s|ﬁaﬂ (nTl&jol24%sol%319n1$%5dsl4%§r)14530 14@35 i§77“
- M5- gl ycerol - , ecul ar, S ,[L@Nge ,i-@Qns z :
1263, 1279, 1293, 1309, 1325,§f§§§,if§§1,ﬁf§§3,l%gé ﬁ% c&Pi é%t
apparent MW - 1248 (based on 34&Ve- dé§@nib§d0ma$§9§ped5ﬂab dasa), Nﬂcbear
Magnetic : See FIG 13 Resonanqg, Spg@bra3hq@trggént VWM 360 Brucker

Sol vent : CDC13 [err] NWMR 360 MHz [err (ppn): 11.91 (1H, s); -8.62 (IH, s);
7.58 (1H, s); 6.56 (1H, m; 6.22 (1H, s); 6.15 (1H, brs); 5.91 (1H d,
J=9.6); 5M83s(SHectiral=9.6); 3ns@r(hEntnd) ve5z48-¢FH d, J-2.2); 5.44 (1H,

'5.34 (1H, brs); 4.95 (1H, 210.2). .4 75 (1H m). 4.65 (1H, d,
326.8); AT (1Lf)d, Jzz.g); Hgﬁ7ﬁfig?%§§}yﬁ?f8&(1H,nl); 4.10((1H, brs),

4.05-3.50 (20-24H); [3.96 (3HModpculag7mass, renpge3idus( B/ z3)] 968, 462491,

m; 3.39 (3H s); 2.79 (1, m 338573163, Th632- 39663Hwith: tRedQddition of
NaCl (m/z): 990, 1271, 1379, 1485, 1593
FAB-MS~-MB (MB: matrix, m.w. 154); Molecular
mass range ions (m/z): 1249, 1403, 1419,
1555, 1571, 1587; with the addition of NaCl
(m/z): 1249, 1271, 1425, 1441, 1457, 1483,
1577.
FAB-MS~-glycerol-DMSO; Molecular mass range
ions (m/z): 1215, 1231, 1247, 1263, 1279,
1293, 1309, 1325, 1326, 1341, 1353, 13s6%.

~—

Molecular weight : apparent MW = 1248 o

(based on above-described - .
" mass spectral data)
Nuclear Magnetic : See FIG. 13
Resonance Spectra

Instrument: WM 360 Brucker

Solvent : CDCl3
'y NMr 360 MEz &(ppm): 11.91 (1H, s); 8.62
(18, s); 7.58 (1H, s); 6.56 (1B, m); 6.22
(15, s); 6.15 (1H, brs); 5.91 (1H, 4, J=9.6);
5.83 (1B, 4, J=9.6); 5.70 (1B, m); 5.45 (1H,
4, J=2.2); 5.44 (1B, s), 5.34 (1B, brs); 4.95
(18, 4, J=10.2); 4.75 (1H, m); 4.65 (1H, 4,
J=6.8); 4.54 (1B, &, J=2.2); 4.47 (1B, m);
4.18 (1H, s); 4.10 (1B, brs), 4.05-3.50
(20-24H); [3.96 (3H, s); 3.87 (3H, s); 3.77
(3H, s)); 3.46 (1H, m); 3.39 (3H, s); 2.79
(18, m); 2.73 (28, m); 2.50 (3E, s); 2.50

R T e



(1H, m; 2.38-2.22 (3H); 2.14 (1H, n); 2.10 (3H, s); 1.98 (2H, m;
1.55-1.45 (6-8H); 1.38 (3H, d, [err]=6.0); 1.34 (3H, 3, d=6.0); 1.22 (3H,
d, 6.8); 1.10 (6H). 13C NVR 90 3 MHz 5@ I G 14 In a separate té&st the

C NWR spectrum of purified BBM 1675 [err] was determ ned for a sanple
dissolved in [err] (80 MHz). Major peaks are indicated bel ow. BBM 1675A2
13.7 16.9 17.5 19.8 22.3 22.7 23.4 33.134.1 35.1 39.3 47.6 52.6
55.7 56.0 56.157.6 62.4 64.5 64.9 65.9 68.3 69.2 69.7 71.9 73.6
75.8 76.1 77.1 77.7 78.1 78.3 83.3 86.2 88.4 90.4 97.2 98.3 99.1
99.5 99.6 103.8 107.1 112.4 123.2 124.8 129.9 137.3 144.1 154.2 154.5 160.9

167.9 192.2 - 27a - Jerr] - 28 - Thin-layer Chronatography (TLCO) and
Hi gh Performance Liquid Chrona HRLC t 67 aongnt

A. Study No. 1 - Summary Tableigg é Eb é g? %é@p 1¥ éggﬁen %Eé%
(Rf) *HPLC (re(&ﬁtleh tlnﬁﬁ (2H, m); l 45 1 45 (6~ SH): 1.38

(34, 4, 1=6.0); 1.34 (3H, 3, J=6.0); l.22
(38, 4, « "6.8); 1.10 (6H).

13 NMR 9¢ .3 MEz

See FIG. 14

In a separate test the 13c NMR spectrum of purified
BBM-1675A2 was determined for a sample dissolved in CDCl3 (80
MHz). Major peaks are indicated below.

BBM-1675A," 13.7 16.9 17.5 19.8 22.3 22.7 23.4 33.1
34,1 35.1 39.3 47.6 52.6 55.7 56.0 56.1
57.6 62.4 64.5 64.9 65.9 68.3 69.2 69.7
71.9 73.6 75.8 76.1 77.1 77.7 78.1 78.3
'83.3 86.2 88.4 90.4 97.2 98.3 99.1 199.5
99.6 103.8 107.1 112.4 123.2 124.8 129.9 137.3
144.1 154.2 154.5 160.9 167.9 192.2



in mnutes) [err] *Si | ani zed Li chrosorb RP-18 [err]-MeCOH

[err] [err] (5:1 v/v) (75:25 v/v)

(5:2:3 v/iv) BBM 1675[err] 0.74 0.18 ©13.3
BBM 1675[ err] 0.71 0.21 17. 3

BBM 1675[ err] 0.72 0. 2827a - 8.0

BBM 1675[ err] 0.71 0.78 5.1

BBM 1675[ err] 0.63 0.23 _ BBM1675[ err]
0. 60 0.16 * [err] reverse phase silica gel B. Study No. 2 - TLC

and HPLC for purified [err] and [err] conponents TLC Chr omat ogr aphy
Analtech GHLF Silica.CGel Uniplates were used for all nornmal phase

chromat ography. Plates nmeasuring 2.5 cmx 10 cm were used for

one-di nensi onal TLC. Thgse were devel oped in glass cylinders neasuring 6.4
cm (o.d.) by 12 cm and {@ont,aining 10 ni _ _ 29- of eluant. Plates
measuring 7.5 cmx 10 g w& e used fori 8v df®eBsi @ndls TLC.  The sanpl e was
applied to the |ower Pgfet Hand corner 1=ct fTonrt he edges. The plate was
devel oped first in a tdrk (12.7 cmw B. 63 §Rde®ps 213 cm hi gh)
containing 50 m of the first eluant. The plate was then air dried rotated
900 countercl ockwi se, and devel oped in a second tank containing 50 m of

t he second eluant. Watnman anal ytical precoated C- 18 silica gel plates were
used for all reverse pHase chromatography. Plates nmeasuring 2.5 cmx 7.6 cm
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of eluant. Normal phase plates were viewed under 254 nmuv light first. The
plates were then inserted into a glass cylinder (6.4 cmo.d. by 12 ;
containing 12 crystals. The plates were then reexami ned after approXimately
2 mnutes. Reversed phase plates were vis@H zed under 254 nmuv |ight

only. Zones were detected by | ooking for quenching of the fluorescence of
an i npregnated dye. Analytical HPLC The foll owm ng conponents were used to
construct an analytical HPLC system Waters Associ ates Mdel 6000A Sol vent
Del i very Systen1punp, Varian Varichrom Mbdel VUV-10 uv/vis Detector set at
254 nm 0. 1 @RinFlayer Roometo@oaphy GILO) RuvdrBicgh Rek £osmassecLiguid

Model 660 %(}I s Ezsgﬁﬂi ﬁfg@gﬁfg; %nw&l nj ect or;

Al |l tech,
Mhatnan*Co Pell ODS (0.03-0.038 mm) guard columm (4.6 mmi.d. x 5 cm. The
conmponent g, wergigﬁgrm;_t ed WsMQSt ainless steel tubing (1.6 mMmmo.d. -
0.23 mMmi: wWas punped at 2 mM/mn for all analysis. *Registered
Trade Mark 30 Preparative HPLC The foll owi ng conponents were used to
construct a nedi um presisle 8 | TLC ahd hEPLE!t of r BR#yl 675t compé| entis Vet er i ng,

I nc. Model RP-SY 2CSCFM Cab Punp; Flurd Metering, ITnc. Nbdel PD-60LF FM
Pul se Danpener; a 15 nml sanple | oop constructed of pol ypropyl ene tubing
(3.0 mMmo.d x 1.5 mmi.d.) wpgPp@qd around a CajflbQqaidadidPRided. 65 CM

0.d.); Genco Series 3 m versar in minutes)
5102 *Silanized - Lichrosorb RP-18
CHC1 4~MeOB CH,CN-H,0 © CH,CH-MeOH-0.1M CE;COONH,
(5:1 v/v) (75:25 v/v) (5:2:3 v/v)
BBH—lG?SAl 0.74 0.18 13.3
BBM-1675A, 0.71 0.21 ' 17.3
BBN-1675A, 0.72 0.28 ' 8.0
BBH-167SA‘ 0.71 0.78 : 5.1
BBM-16758;,  0.63 0.23 -
" BBM-16758, 0.60 T - 0.16 . -

» cll teverse phase silica gel

B. Study No. -

TLC and HPLC for purified Al and A, components

e ———

TLC Chromatography

Analtech GHLPF Silica Gel Uniplates were used for all
nocmal phase chromatography. Plates measuring 2.5 cm x 10 cm
were used for one-dimensional TLC. These were developed in glass
cylinders noacurtng 6.4 cn (0.d.) by 12 ca and containing 10 al



colums; Instrunment Specialties Co. Mddel UA-5 Absorbance/ Fl uor- esence

Monifor with a Type 6 optical unit; Instrunmentation Specialties Co. Mdel
5901F$omllnterrupter Val ve; and an Instrunentation Specialties Co. Mdel

- 328 Fraction Col |l ector. The conponents were gonnected w th pol ypropyl ene
and Teflon tubing (3.0 nmo.d. x 1.5 mmii. d and Genco nultifit

connect or s g NAIAES g Jeis Helurin ofls The L0INGh SRILeCsI0Q kYS! sal

LC Col utmms were s urrytfacked W th sorbent in esi gnat ed

" sol vent usidighensdidld TohniThife$ aMPhike WAG QRPIMARGFA ﬁé’esét"t"leédlﬁéa Baad
tube top Waodndd ad om tir on amdaretigds awa'rwrpiadﬂ e daamwmedmtstam a

: te wh | d 6 t el
0 T i P i, e T o Bt O CaPHERE SRR Ra NS SHERE, B
of two charther < igfstepiaiant andther Pltaé:egma*artd!emlam drdredectrodaitedt 88Gem
with a Tef 'ccyqlvcaéﬁ@w@auts%ed dnd Sdve 1R 6 £lsddpEs tame ema@ﬁ&nge%eﬁh

as a nixing chanber one as a static reservoir. The |ess polar vent
was initial9f &8 F95PhE M3y chanber. The nore pol ar sol vent was hel d
in the static chanber. Teflon coated nagnetic stirring bars (1.0 x 3.7 cn

-were placed in both ghamher L i ogon x;}}ye.mh@zgager dels 113 clbgag ngmss

stirrers. Eluant was from to the ne ressure

- HPLC syst erenf oiaged pt‘gwﬁrldpw%%mmwe( Fi5 oRAtoSnaPRYe mPlebes Asaépaans

.Wwas renoved fg iR hher N MGt el S 59 \@Hss eyl1ie selrat m@a@asehyonn .
was allowed 1o freely replace it, thus creating a |inear gradient of

el uant. * i &AM Tr ade Mark 31 -

Normal phase plates were viewed under 254 nm uv light
first. The plates were then inserted into a glass cylinder (6.4
cm o.d. by 12 cm) containing I2 crystals. The plates were then
reexamined after approximately 2 minutes. Reversed phase plates
were visualized under 254 nm uv light only. Zones were detected
by looking for quenching of the fluorescence of an impregnated
dye.

Analytical HPLC

The following components were used to construct an
analytical BPLC system: Waters Associates Model 6000A Solvent
Delivery System pump; Varian Varichrom Model VUV-10 uv/vis
Detector set at 254 nm 0.1 OD; Fisher Recordal Series 5000
Recorder; Waters Associates Model 660 Solvent Programmer; Waters ™
Associates Model U6K injector; Alltech, u-Bondapak C18 (10u)
column (4.6 mm i.d. x 25 cm) with a Whatman Co. Pell ODS
(0.03-0.038 mm) guard column (4.6 mm i.d. x 5 cm). The
components were connected with 316 stainless steel tubing (1.6 mm
o.d. - 0.23 mm i.d.). Eluant was pumped at 2 ml/min for all
analysis.

*Registered Trade Mark



TLC ANALYSI S OF BBM 1675A1 and A2 Sunmarized in Table 9 below are the
observed '‘Rf val ues for BBM 1675A1 and A2 on nornal phase pl ates. 3£¢
ds-calculated by dividing the measured di stagge_of the center of a‘zdne
fromthe point of sanple application by the neasured distance of the
solvent’ front fromthe point of sanple application. Table 9 Rf

Syst enf Conppg@garative HPLC BBM 1675[ err] BBM 1675[err] 4%

met hanol in chloroform 0. 33 0. 30 5% net hanol in
di et hyl ether 0. 39 - 50% acetone in Skellysolve
B 0. 38 The followipng3¢omponertsecdere Uedd ctd Ccdredtawctr @ t he

observed Rfm¥§kuﬂ5p9555§P%i§Z§%gEr&h?@ﬂa&@&?igﬁ@ £§H£EH:F¥EH%%FMé¥é§}ﬁgH

devel oped-in two_di.nensions. osltion_© €. Spots are expresse

Cartesi an cOBFfdi H&?gg. Rq‘h\?YXzEﬁSrana{'%bi Ruppe Ryuid Mpteromdmelngecdiodel

|i sted sol vBD+68LEt ENT Puks¢ Dampenentecai 55the fimphd Uesomf. - tdxt fudteld of
listed solv a . ysSt e o .

BBM 1675] erﬁ?iyaﬁbg@kﬂ{ael&fé‘}?] B%O)? “ h‘?h‘g?n?nf gﬂlng‘r Srdtnh vE RS ARLNEe @
in diethyl earépoard tube( (8345 em3a)d.) {0cL81cO. SN iewrIfithdhdlvernsal LC

chl or of or m ¥§1RRAGAC EhOELUMENSKEPLY SR VEeD €. Model B33 AdsePoance/Fluor-
Summari zed i n Tabl eloware t served val ues for BBM 1675A1 and

11. b h )
A2 on C 18 FEFBRFEcHOPRESE WiEPpPaT%geg vEPBHEHL | YR Ik hAB I URERE@ PRy e 11

Specialties Co. Model 590 Flow Interrupter Valve; and an
Instrumentation Specialties Co. Model! 328 Fraction Collector.

The components were connected with polypropylene and Teflon
tubing (3.0 mm o.d. .x 1.5 mm i.d.) and Glenco multifit connectors
and valves in the order listed.

The Glenco series 3500 Universal LC Columns were slurry
packed with the defined adsorbent in the designated solvent using
standard techniques. The void between the settleé bed and tube
top was filled with standard Ottawa sand. Eluant was pumped at a
maximum rate which would not exceed 60 psi back pressure (approx-
imately 20 ml/min).

Gradient Elution

A Glenco gradient elution apparaﬁus consisting of two
chambers of equal diaméter, height and volume connected in tandem
with a Teflo; valve was used for all gradient elutions. One
chamber served as a mixing chamber and one as a static reservoir.
The less polar solvent was initially held in the mixing chamber.
The more polar solvent was held in the static chamber. Teflon
coated magnetic stirring bars (1.0 x 3.7 cm) were placed in both
chambers and driven by Thomas Model 15 Magne-matic stirrers.
Eluant was pumped from the mixing chamber to the medium pressure
HPLC system through polypropylene tubing (1.5 mm ID x 3.0 mm OD).
As eluant was removed from the mixing chamber, the solvent in the
static reservoir was allowed to freely replace it, thus creating
a linear gradient of eluant.

* Registered Trade Mark



Rf Syst-em Conpound BBg 1@75[ err] BBM 1675[ err]
25% 0.5 M NaCd in acetonitrile / 1 0.21 25% water in
acetonitrile 0. 00 0.0.0 Summarized in Table 12
bel ow are the observed Rf val ues of BBM 1675A1 and A2 on C-18 reversed

phase TLCrplcatagadasalsopzd g daanargpelauants. Table 12 Rf Syst em Conpound

BBM 1675[ €rT ] BBV 16 /5[ €rr | Adetonitra le : Methanol : 0.5M NaCl 80%

10% : 10% 1. 00 1. 00 60% 10% :

30% 0. 5Bummarized in.TEM1AOD below are th@observed®f values

0.32 for BBM2169530%ana a &P ph

0.33 50% - °F g‘ nc Au 58 no phase g’qé)fes' RE is. %%j‘l.fdbfd

40% : Zo%lvldmg the m@a(ﬁslred distancep ofg thgycenter of a zypme :from 20%

8 gs N the p0ﬁﬂt3éf6Q%mpﬁe appllcdﬂ¥5n by th%D%basured d15t%§?éh%f the
cetonl rile t hano wat er 0)

0. 00 nt féBNE gt%&‘ﬂ 8 @“%ﬂf)a SI’“P*leoanl[l&ﬁ’:]wA’O%

30% : 30% 0. 32 0.22 - 33 Acetonitrile

Met hanol @ O0.1M([err] 40% - Q¥ & 30% 0. 00

0. 00 HPLC ANALYSI S OF BBMF 1675A AND A.'BBNPIg75[err] and BBM 1675[err] were

assayed using single, binary, and ternary eluants on [err] reversed phase

lica gel RE
System/Compound BBM-1675A1 BBM-1675A2
4% methanol in chloroform . - 0.33 6.30
5% methanol in diethyl ether 0.39 -
50% acetone in Skellysolve B 0.38 0.31

Summarized in Table 10 below are the observed Rf values
of BBM-1675A1 and A2 on normal phase plates developed. in two
dimensions. The position of the spots are expressed in Cartesian
coordinates. The X coordinate is the Rf values of the second
listed solvent system. The Y coordinate is the Rf wvalues of the
first listed solvent system. '

Table 10 -_

REf

1 BBM~1675A

System/Compound BBM-1675A 2

4% methanol in chloroform vs
5% methanol in diethyl ether (0.34, 0.33) (0.28, 0.23)

43 methanol in chloroform vs
50% acetone in Skellysolve B (0.33, 0.29) -



“colums’ Summarized in Tables 13, 4 and 15 bel ow are the observed K

val ues for these conpounds. The K was caEgzLated using the follown
formula: K = TR-To To where TR is the re ion time measured from tdée of
injection to peak apex and To is the void volune tinme. Table 13 K

Syst em Conpound Summarized in TableBNMl1b®3pwWr Bfe theBBhE¢6V8EeRE] values

AﬁetonitrEb&-BBM-1675Al and A, on C-18 revdrsed pﬁgfﬁ TLC 8148ks" 2BYEE oped

of uran bi 1 a
0. 00 in binag¥yglRantSmound did not el ute. fronlcolunn Tabl e 14 K
BBM 1675A1 BBM 1675A Syst enf Conpound 25% water in acetonitrile
a a 25% et hanol in wate 1.25
1.25 a- compound did not elute fron1c& ble il 34 Table 15 Ternary El uants
K Syst enm Conpound BBM 1675[ err] BBM 1675[err] Acetonitrile
. Methanol : water 40% 30% 30% Rfa a
ACCLON LIl 8 vem/londdeng O tMlerr] BBN-1675A, BBM-1675A,

25% 0.5 M.NaCl in acetonitrile 0.18 0.21

25% water in acetonitrile 0.00 0.00

Summarized in Table 12 below are the observed Rf values
of BBM-lG?SAl and A, on C-18 reversed phase TLC plates developed
with ternary eluaats.

Table 12
. RE
System/Compound .BBM-].G?SA1 BBM—1675A2
Acetonitrile : Methanol : 0.5M NaCl .
80% : . 10% : 10% 1.00 1.00
60% : 108 30% 0.57 8.50
40% : 308 : 30% . 0.32 0.22
30% : 50% : 20% 0.44 0.33
50% : 30% 20% 0.62 0.54
40% : 40% 20% 0.60 0.49
50% : 20% 20% .42 8.34
60% : 208 : . 20% 0.74 . 0.69
Acetonitrile : Methanol : water
40% : 30% 30% 0.00 0.00

Acetonitrile : Methanol : G0.1lM NH40Ac
40% 30% 308 0.32 0.22

o -



40% 30% 30% 1.7 3.0 50% 20%

o 30% 3.8 6.5 43.3% 23.3%:  33.3%
~6. 1 b 42.5% 22.5%: - 35.0% - 7.8 - b
41.5% 21.5%:  37.0% 9.7 =33 - . ba- didnot elute b

= RO? dét er ni ned Bi ol ogi cal Properties of BBM 1675 Gonponents Anti ni crobi al
.activity of the BBM 1675 co n was ,det.efqin for a variety of
bacteria (g?ﬁﬁgﬁﬁég%?gg,'grgggﬁgﬁéiiVe gh ka§| Zggét) and fungi by the
serial two-fold AQ&r dilation ndPRkod: Nut BP&nt agar nedi @rPBas used for0.00
" grampositive and gram negative bacteria and No. 1001 nmedi um (3% gl ycer ol

0. 3% sodi um L- gl ut apnat.e 0.2@6ﬁe 9 e, 0.31% Na2HPO4, 0.1% [err], 0.005%
annoniun1ciE2ége$§é£§§i§&$5Lﬁ¥—§£é—gﬁEmﬁagaﬁy for acid-fast organisns.
:Sabour aud agar nmedi um was used for fungi. As shown in Table 16, each of the

.Si x BBM 1675 conponenggmfigzékﬁeég?m§%ugé??ggd §gggt£eg%?é%?€;ig%cggg&fé'

cactivity. BBM 1675 [err Icul ar wer active
agai nst grabipasyri aadbherBsary. eluantgson Lglj]reversgdphase C-byifcargegl

;(“CQ/”1) Stéghlimns. Summarized in TabBBM 1675:keand®15 belberal» the
_%666%3 [8é§%£§éda%nag§lggg7for these compou.dgp'oggg K' was cglggfgted
using the following formula:

K' = TR-TO
To
where TR is the retention time measured from time of injection to
peak apex and To is the void volume time.

Table 13
. Kl
System/Compound : BBM-1675Al BBM—1675A2
Acetonitrile.
Tetrahydrofuran
Methanol 0.00 0.00
a= compound did not elute from column.
Table 14
KI
System/Compound . BBM-lS?SAl BBM-167SA2
25% water in acetonitrile a a
25% methanol in water 1.25 1.25

a= compound did not elute from column.



aureus Smth <0. 0008 0. 0031 0. 003

MmPrPOOOWRFPROOOOOMN

.012 B. subtilis PCl 219 <0.Gg? 0. 05

. 012 0.025 M luteus 1001 Lf ' 0.0016 0. 0063

. 012 0.05 M flavus Table 15 <0. 0001 0. 0016

. 0063 0. 012 Mycobactarium 607 — 0. 05 5Q. 1

.16 0.16 E. coli [err] ZTernary Bluantsg 1 0.8

6 3.1 K Jerr] D11 0.4 0.8

6 3.1 P. aeruginosa D13 0.8 R 1.6

1 3.1 S fragilis A20921 0.2 — 1.6

2 0.4 C. 8rsfes/Fempousds BBU-1673A; BBM-1073A,

05 0 4 C nperfringens A9R35 Q.05 : 0.8

4 0.4,C.,§Ibicans EANIEerr] 0.4 0.4

6 ACeBORLELLLEof or [1iH8AROL ¢ “wWater 1.6 3.1

6 6. 34The actkvity oB80frophagedosducti onain |ysogenic b&c- terium
coli WL709 ([err]) was determ ned for BBM 1675 conponents according to

the nethod of Lein et al. in Nature 196: 783-784 (1962). The pl aque count
was made dAehgaitpidees cHYAthanRPhg:t el LHalBPA¢ (T) and control plate (O).
A T/Cratio of 4gpge pl ague couppg ot gregpgr than B,9P was consi degegl
significant an ghe | ysogeni c h?dugtion @itivity IéB activity)

expressed as t 83 nimim i nd@8fbl & combintrati oh-8of the test:
conmpound. Ad3sBewn im Tabl 2313% BBM 3B73%conponénis showed stramg | LB
activity in t | ysogeni cohaggetia, q&h suggest4d ng that they y
possess antitﬁ%ﬁ?gactiﬁity. %gb?% 17 Ligbggnic Iﬁzh%tion Activitfggf

BBM 1675 Conphhef®s Anéi bi ot R&-3% 7.0% 8.7 M®Z* (ncg/m)
BBM 1675 Al . 0. 0063 BBM 1675 A2

0.0125 a= did not elute

b= not determined

Bioclogical Properties of BBM-~1675 Components

. Antimicrobial activity of the BBM-1675 componenté was
determined for a variety of bacteria (gram-positive,
gram-negative and acid-fast) and fungi by the serial two-fold
agar dilution method. Nutrient agar medium was used for

| gram-positive and gram-negative bacteria and No. 1001 medium (3%
glycerol, 0.3% sodium L-glutamate, 0.2% peptdne, 0.31% Na28P04,
0.1% KH,PO,, 0.005% ammonium citrate, 0.001% MgSO, and 1.5% agar)
for acid-fast organisms., Sabouraud agar medium was used for
fungi. As shown in Table 16, each of the six BBM-1675 components
(A)' Ay, A3, A4, Bl’ Bz) showed a broad spectrum of antimicrobial
activity. BBM-1675 Al' Ay, A, and A4 in particular were highly
active against gram-positive bacteria.



BBM 1675 A3 0. 05 BBM 1675 A4

0.10 BBM 1675 [err] 0.10 BBM 1675 [err]
0.20 * -mi ni mum i nduci bl e concentrati on The antitunor activity of BBM 1675
Al and@ ‘A2 was determined in various nouse tunor systens. Lynphocytic

| eukem a P-388, |ynphoid | eukem a L-121% el anotic nel anoma B16 and Lew s
| ung carcinonma were inplanted intraperitoneally into male [err] mce at an
i noculumsize of [err] 5 x [err] and [err] cells per nouse, respectively.
G aded doses of test conpounds were admin- istered to the mce
intraperitoneally 24 hours after the tunor inoculation. The treatnents were
given once on the first day only, on day 1, 4 and 7 (g3d x 3), once daily
for 9 days (qd 1[err]9) or 11 days (qd 1[err]11). Conponents A3 and A4
were tested only agaipnst P-388 | eukema by a gq3d x 3 schedul e due to short
supply of naterial. M 1675 [err] and [err] were dissolved in 0.9% saline
contai ni ng 10% di met hy| | $&# koxigde,, gnd .chronmonycin A3y ( Toyonyci n, Takeda)
enpl oyed as a referen cmpwﬁdewas Llisss sol ved in 0—'9@ saline. Death or
survival of the treatkd and non-treated nice was recoaded daily, and the
medi an survival tinme [MST) was calculated for each ofsthestest (T) and
control (C) groups. A T{Calug equal to or greater t Rarf® 125% i ndi cat es
that a significant anfjj&rdR efsf 8of =was: achi eved. The§refults are 37
shown in Tabl es 18 thf olBIP 23° “BBM 2675 Ferr] and [erg] $howed extrenely
potent antitunor actilijy against P-388 |eukem a with3a gnam mum T/ C val ue..
of 160% They are appfokian@kesys 100 to 3000

9533 'oE
'===o°=—!-:—:!:!! 00
‘o'o.o.l;o. m mne e - Q

| ¥
- o
0
23822 o
883330ewaew-e -
2 1:0'8600 o4 rt o4 =t »d gm
L]
[-4 a P
H o 3
e nwn o
1 3 S 3
&1 2 e~ o2 a
: Nggggg—o-..vn Mo |
% ®lecccccca~am s ™
[ o .
- n « 3
- 0o % O
o h
w O3 e~
A3 < 254
a4 = 2:::25“ B o
Ll 2888390—11....0. U‘Ug
- dloa c oo cace oo ~ QU"‘
- =vvv v a »
-4 g M
9 D Q a
b c:OE
-y O ™
L O 3
Y ) w0
-] w u
- g n
: » 4\.—'4

«30 - cn! 4N3

si*8 !;Sg" a

EPPY IR EE 9 Q

EFEEEPYEER S
et Sl 5948 332l eld 8 .
E--n—ugu el wl g -
ol ul Wl al 2l 2l &l &l &l ol s < <



times nore active than chronmonycin A3 in ternms of m ninum effective dose.
BBM 1675 A3 and A4, however, were |ess active than conponent [err] or [err]
agai nst P-388 | eukem a (Table 19). BBM 1675 [err] and [err] were al so
active against L-1210 | eukem a (Table 21), B16 nel anoma (Table 22) and
Lewi s lung carcinonma (Table 23). The toxgsg Ly of BBM 1675 Al and A2 was
determned in male ddY mce by intraperitoneal or intravenous i

admi ni stration; BBM 1675 Al was about 10 times nore toxic than BBM 1B3g5 A2
(Tabl e 24). The therapeutic indices of BBM 1675 Al and A2 were 4 to 8 and
8 to 20 tinmes better than those of chrononycin A3, respectively, in the
P-388 | eukem a system (Table 25). Second experinents were carried out by

i ntravenous “adm ni strati on of BBM 1675 conponents agai nst P-388 and L-1210
| eukem as, which were inoculated intravenously at 5 x [err] and [err] cells
per nouse, respectively. In these experinents, adrianycin was used as a
reference agent, which was dissolved in 0.9% saline and adm ni stered on
days 1, 4 and 7. The results are shown in Tables 26 and 27. Both conponents

[err] and [err] were superior to adrianycin jin { erns gf maxi nrum F/ C val ue,
m ni mrum ef fecti ve dose and acb+v+krﬁﬁwﬁge—————fé@ 675

Conponent s S§14P- 388 | eukeni a (BAY9’E Peat rréntz AQdver age wtay Dose, iap

MST T/ C hange on Survivors on (ng/kg/ day¥) (days)
(% c’éyﬁ;(: - @E‘; . day 5 §#Y 45 BBN¥%&75 A °.0063 °-042). 03
19.0. 153, sueilis ver 328 O <o: 0 gno 01 :..::;J 19.'02 152
-1.0 . letaboro01 0/ 5 0.003 . g9y 18.00063 144 5lo12 1.5
5/5 0/ ;. flawus <0.0008 0.001¢ 0.0063 0.012

Mycobacterium 607 0.08 . 6. 0.16 0.16

E. ooli NIRY 0.1 0.8 1.6 3.1

K. prewoniae D1l 0.4 0.8 1.6 3.1

P. asruvinosa DIS 0.8 1.6 ja 1.1

3. fragilis A20928 . e.2 1.6 0.2 - 0.4

€. difficile A21678 0.4 0.8 0.08 0.4

C. perfringens A9615 0.08 0.8 0.4 0.4

C. albicans IAM 4888 0.6 0.4 1.6 6.3

C. peoformans 1.6 3.2 . 1.6 .3

The activity of prophage induction in lysogenic bac-
terium E. coli W1709 (A) was determined for BBM-1675 components
according to the method of Lein et al. in Nature 196: 783-784 '
(1962). The plague count was made on agar plates containing test
material (T) and control plate (C). A T/C ratio of the plaque
counts of greater than 3.0 was considered significant and the
lysogenic induction activity (ILB activity) was expressed as the
minimum inducible concentration of the test compound. As shown
in Table 17, BBM-1675 components showed strong ILB activity in




0'001. : 20.0 160 -1.4 5/5 0/5 0.0003

16 0 128 . 0.0 5/5 '0/'5 0.0001 15.0 120
ol '0.2 " 5/5 0/5 0.00003 .0 112 -0.2

5/5 0/5 BBM 1675 [err] 0.3~ 6.0 48

-3.8 the Yysogenid/rdteria, thus suggrgking tI8( they may -posess

5/5 r 18.0 144 -1.4 5/5 0/5
0.01 Uit activifys £0.6 5/5 0/5 0.003

17.0 136 -0.4 5/5 0/5 0.001 16.0 128
0.0 5/ 5 0/5 0.0003 Tablle Q7 120 0.0

5/5 0/5 0.0001 : 14.0 112 0.0 5/5 0/5
Chr onmonycin [err] 1 19.0 152 - -0.2
4/ 5 0/5 0.3 Lysogenic Induarion Act3igvity of BBMel6/5 Componeytss

0/5 0.1 16.0 128 +0. 8 5/'5 0/5 0.03
14.0 112 0.0 5/5 0/5 0.01 14.0 112
-0.2 Antibiotic /5 vehicle MIC*(mcg/ml) 12.5

- BHM-1675 10/ 10 0/10 * day 1, i.p. Ciodos3indicates a
significa qgg activity. Tabl e 19 Effect 1675 Conponents
on P-388 L g‘rgﬁ.l s 1, 4 and 7 treatnent) Averagia d\?lt% Dose, igp

VST 'HHE-1675dhpnge on Survivors on (ng/ kg/ 83 (days) (%
day 5 (9) BBM-C!I?EWS day 45 BBM 1675 [err] 0.13 03 7.

56 5/'5 0/5 0.01 .0 152 -1.0
5/5 . 1%33/‘%']&70?)?1 19.0 152 %9160 5/5 -
0/5 BBM=~1675 Bz 0.20

- * minimum inducible concentration

The antitumor activity of BBM-1675 Al and A2 was
determined in various mouse tumor systems. Lymphocytic leukemia
P-388, lymphoid leukemia L-1210, melapoti& melanoma Bl6 and Lewis
lung carcinoma were implanted intréperitoneally into male BDFl
mice at an inoculum size of 1q6, 105, 5 x 105 and.lo6 cells per
mouse, respectively. Graded doses of test compounds were admin-
istered to the mice intraperitoneally 24 hours after the tumor
inoculation. The treatments were given once on the first day
only, on day 1, 4 and 7 (g3d x 3), once daily for 9 days (qd
1-59) or 11 days (gd 1-»1l). Components A; and A, vere tested -
only against P-388 leukemia by a g3d x 3 schedule due to short

supply of material.

BBM-1675 A;r Ay, Ay and A, were dissolved in 0.9%

saline containing 10% dimethyl sulfoxide, and chromomycin A3
( Toyomycin, Takeda) employed as a reference compound was dis-
solved in 0.9% saline. Death or survival of the treated and
non-treated mice was recorded daily, and the median survival time
(MST) was calculatéd for each of the test (T) and control (C)

‘- groups. A T/C value equal to or greater than 125% indicates that
a significant antitumor effect was achieved. The results are

m——— = . - . -
~ e



‘0. 001 16.0 128 -0.6 5/'5 0/5 0.0003

17.0 136 -0.4 5/5 ?5 /5 0.0001 16.0

128 -0.2 5/5 0/5 0.00003 14.0 112

+0. 4 shbwb in Tablks BBMth@éngherd], BBM-1675 AQ. &8nd A, showedt OX.

- 2 t -

5/ 5 eéfgeseég po e%t an Ig%@%r a%&ﬁv1ty agaxﬁé 9 388 lgﬁgemla WLB%S
0.01 maximgmgT/C yalue of 160%3 4They arg/ gpproximageiyolfgsto 3000
igéo 144mes more act@v4 than c5k5momyc1n ﬂ/519 @@ims of mlnlﬁﬁmo

0.4 enggglve dOBFB B§g0f675 9/5a f Q@, howiﬁgr,lgege 1652 gctxve5/5
0/5 0.0000ghan compphept A, D20A 2 agaxns@ B-388 lepkBmia (TabQe51BBM 1675
A3 BBM-16950A. and A te also akt 30 2-

0/4 0.001 13.97° 2136 so atfive againif) 2-1210 6f§&§ 5801
13.5 16Fable 21)+OBés melanomp4(Table 82 mmpf: kg¥ispdung carcinoma ( (1
16.5 132able 234Q. 2The toxiédhidy of BB&L4SOSOQ} and a, was4d@termindd in

2?44 _ BfieCﬁP ng%f %y[égg%%perlton6a§ of zntragenogg deznlgﬁiatlon,

+0. 6 BBH~F3675 A 1ﬁgsoapout 10 times mgre toxi¢4shan BBM-1678 Az (Tabls
0/5 0.03 11% The KeQapeuti%GLndlces 08?3357%57F 5/5and A Qé§e04oﬂo 8
an

14.0
12.5 8 to 3@ &lmes befGFiOt“a“ 6P963*°§a9§r9m°HY8h6 %37i.p. d rele

i ndi cat es aespgetiveadyt, ant ithen®~388t Llebkgmia sgBtémbleaBleERBéct sécond

BBM 1675 CQQBQQEﬁEﬁthwgi§8§akgﬁﬁﬁnkﬁt by intravenous administration of
BBM-1675 components against P-388 and L-1210 leukemias, which
were inoculated intravenously at 5 x 105 and 104
respectively. 1In these experiments, adriamycin was used as a
reference agent, which was dissolved in 0.9% saline and
administered on days 1, 4 and 7. The results are shown in Tables
26 and 27. Both components Al_and'A2 were supe:iér to adriamycin
in terms of maximum T/C value, minimum effective dose and
activity range. '

cells per mouse,



q ferr treatnment) AVerage w. Dose, ip . T T change

(gqd 1] 19 ) \%S3 /C h

on Survivors on (ng/kg/ day*) (days) ’5 8% day 5 (9) day 5
0.01

day @45 BBM 1675 [err] 7.0 56 -1.8
5/5 0/5 0.003 13.0 104 -1.0 5/5
0/5.0.001 19.0 152 Tablé. 28 5/5 0/5 0.0003
19.0 152 -0.8 5/5 0/5 0.0001 18.0
144 0.0 Effect/ 6f BBM-1675 CgmSoreniy) @A) ®-388 Leukenfi@ () 128
+0. 2 5/5 Q' 5 0. 0000Pay L treatmgfr)( 128 -0.2
5/5 0/5 BBM 1675 A2 0.1 Averade Qk. 48
-2.2 4/ 5 . Obdzsel. @3 ssT 13t chandd)én Sutvidors on
5/5 0/5 0.01 (mg/kkBdag)*) {dGaybfid (%) dalr. § (q) day o/ Qay 45
0/5 0.003 38M-1675 4,18.0 0.444 1806 @D Sb5 5/9/5 /601
18.0 144 0.8 o.01 5/%9.0 579/ 5 0-9Q03 sss 17.0s .
136 0.4 5/50.003 0/ 51900001555 160 s/5128 o5
-0. 4 5/5 05800003 20,0 196D 1100 5, 6 o/
5/5 .0/5. 0.00001 4 oda 0 160120 . /S s
0/5 Chrononycin [err] 0.9 9. _0272 p 0/5‘
5/ 5 0/5 0.1 E(,% adaa 130 +0.470 5 g
0/5 0.03 18.0 iy 0.0 57 5 a 5. 01
15.0 120 -0.2 5/5 0/ 5 0. 003 13. 0
104 PR A 55 2 o/5 vefilcle 22 i AR
12.5 - +0.4 91 10/ 1680-° ‘I” 10 * 'Eqd’ 1errP8s i. Q373 -
Circle indicates a signifi cai’nf'3 antitund¥-lact i@y, ~ITable 28/5 0/5
01 17.0 ~§B -0.6 5/5 0/5
0.003 17.0 - -0.4 5/5 0/s
0.001 16.0 0.0 5/s  0/5
0.0003 15.0 120 0.0 5/5 0/5
0.0001 14.0 112 0.0 5/5 0/5
Chromomycin A, 1 1v.0 (152 -0.2 4/ 0/5
0.3 17.0 +0.6 5/5 0/5
0.1 16.0 "(328) +0.8 5/5 /5
0.03 14.0 112 0.0 5/5 0/5
0.01 4.0 112 -0.2 5/5 0/5
Vehicle ' - 12.5 - +0.1 10/10  0/10
* gay 1, i.p. —

Circle indicates a significant antitumor activity.



"Effect of BBM 1675 Conponents on L-1210 Leukemi a Average wt. Dose

VST T/ C change on Survivors ¢ Cﬂrrg/ kg/ day*) (days) (9
day . 5 (9) day 5 day 45 BBM 1675 rr 0. 003 é .
"14.5 153 -1.7 6/ 6 L6 0.001 12.6¥ 126
-0.5- 6/ 6 1/6 0.00032R1e 13" 159 126 +0. 3
6/ 6 0/ 6 0.0001 Effect of Bek-1k75 codobfents on P—38d':£exgcemia 6/ 6
0/ 6 BBM 1675 [err] (Pay331. 4 and 7 treatmkleP TIT -1.5
6/ 6 0/6 0.01 135 142 -1.2 6/ 6
0/6 0.003 13.0 137 -0.2 0/6 0.001
11.0 116 #1.3 .. L6 x 0/6.0, ooo?"g‘E‘c‘:" 0.5 111
+1.0 6/ 6 o/ 6, 6hf offoryci n Ferr] o s
89 -1 6/ 6 6 ol 3 dayp g gey S dar
+1.2 Bé’f"é"s 2 o/6 0%0% 70097 8 1188 53 2 95
6/ 6 0/6 0.01 0-0L 17,0 96 L2 417ls0 6re. 03
0/6 0.003 10.0 %3 05 (52) ¢ 0.6 56 6 Veth/él e
- 9.5 . 0.001 g 4160 1%2 =0.6 0/ 12545 qd 1[%Fr] 9,
i.p. Crcle indicates a signPfi%&nt ant¥tunor ivity-4  425/%ble 275
Ef fect of BBM 1675 Conponent 8-¥A1B16 Nﬂ‘aﬁon&@.@erage-m. Dos#&/5 0/5
VST T/ C change on 0.®a%¥yi vor stdeh ( ngikg/ day#o.4 (daxss) %)
day 5 (g) day 5 day 45 BBM 1675 Al 0. 003 10.0
61 -HBM67S A, 6/ 6 0.3 0/6 0.6l - 31.5 2/01 0/5
0.0 - 6/ 6 0/6 0.1 11.0 88 -1.0 5/5 0/s
0.03 18.0 G -1.2 5/5 0/5
-0.01 18.0 -0.4 5/5 0/s
0.003 18.0 -0.4 5/5 0/5s
g.001 7.0 {9 -0.4 5/5 0/s
0.0003 16.0 -0.4 5/5 0/s
0.0001 16.0 -0.2 5/5 /s
0.00003 15.0° 120 -0.4 5/5 0/5
- BBM-1675 A, 0.01 17.5 +0.2 4/4 0/4
0.001 15.0 . 120 +0.6 474 0/4
0.0001 13.5 108 +0.6 4/4 0/4
BBM-1675 A, ‘ 0.01 ~ 16.5 132 +0.2 4/4 0/4
0.001 14.0 112 +0.4 4/4 0/4
_ 0.0001 12.5 100 +0.6 4/4 0/4
Chromomycin A, 0.3 1.0 (44 +0.6 5/5- 1/
0.1 18.0 Q44) +0.6 5/5 0/5
c.03 7.0 @39 -0.2 5/5 /5
0.01 14.0 112 0.0 5/5 0/5
Vehicle - 12.5 - +0.4 lo/10  0/10

* days 1, 4 and 7, i.p.
Circle indicates a significant antitumor activity. -



0: 0003 - - 40.5 245 +0. 3 6/ 6 0/ 6 0.0001

- 27.0 164 +0.8 6/ 6 0/ 6 0.00003 22.0
133 ., +1.8 6/ 6 0/ 6 0499901 18.0 109
+2.2bH1 6/ 6 0/ 6 BBM 1675 A2 0. 03 11.0
67 . -0.8 6/ 6 0/ 6 Grdhle 20 26.5 161
+0. 3 6/ 6 0/6 0.003 - 29.5 179 +0. 2
6/6 0/6 0.001 26.0 158 +0. 8 6/ 6
0/ 6 0.0003 22.0 133 +0. 2 6/ 6 0/ 6 0.0001
18. 0 109 +QEbfect of BB 5 Componen n 8- emia 17.0 103
+1.7 6/ 6 . 0/ 6 Chr é¥bigAsitEearasnt) 0.1 : 25.5
155 +2. 3 6/ 6 0/6 0.03 Average 93 () 139
+2.2 6/ 6 0/ ®se: 38 MST €. Q0 chaggé/on  Survivors2n3
6/ 6 0/ 6 0.003 (mg/kg/day*)18. @days) ]10Q(%)  day+® (8)  day 5 G/ 6day 45
0/ 6 Vehi cdee-1675 a; 0.01 .- 7.0 6.5 -l.8- 5/5 +2.10/5
12/ 12 0/12 qd 1[errp9o03 .p. Cirxbe inmiscatea.a signifsygant aprs t unor
activity. Tabl e 23 Ef feotocaf BBM 1645 CogiE@denta.on Lew ss6ung Cari nona
Average wt. Dose WSdoo3 T/ 6.0 @aange-o0f Sursyg Vor s 65 '
(ny/kg/day*)  (days)  GWoor  daw® (Ofm®) daw.p  daw,45 BBMoASTS
[err] 0. 003 0.000030.0 16,0 1 -+b., 5/5 ass 0/6
0.001 31.5 28600001 16.9- 7 Q2s) 064 6 s}66 0. 0903
21.5 195 -0.7 6/ 6 0/ 6 0.0001 21.0 -
191 o) / 0/ 6-,0. 000 13.0 118 -
o & g6 8;5:9001 f:g 11. 1%? Cths g3 o
6/'6 0/'6 0.01 18.0 aw -l 5/5 0/s
0.003 18.0 -0.6 5/5 0/5
6.001 18.0 -0.8 5/5 0/s
0.0003 17.0 @) -0.4 5/5 0/5
0.0001 16.0 -0.4 5/5 0/5
0.00003 15.0 120 -0.6 5/5 0/5.
6.00001 15.0 120 +0.4 5/5 0/5
Chromomycin A3 0.3 9.0 72 -2.0 s/5 /5
0.1 18.0 @D +0.4 5/5 ° /s
0.03 18.0 @y 0.0 5/5 0/5
0.01 15.0 120 -0.2 5/5 e/5"
0.003 13.0 104 -0.2 5/5 0/5 .
Vehicle - 12.5 - +0.4 10/10 0/10

* qd 1-»9, i.p.
Circle indicates a significant antitumor activity.
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- BBM 1675 A2 0.03 10.0 91 -1.8 6/ 6

0/6 0.01 25.5 232 -1.7 6/ 6 0/6 0.003
28.5 - 259 0.0 6/ 6 %q 0. 001 17. Q. y 155
-0.3 6/ 6 0/6 0.0003 . 136 : +1.2"%
6/6 0/6 0.0001 10.5 Ta®ie 21 +0.5 6/ 6 0/ 6
0. 00003 11.0 100 +0°8 6/6 0/ 6 Chronomycin
[err] 0.1 21.5 195 +1.2 6/ 6 '1/6
0.03 17.0 155 - +1.7 5/'5 0/5 0.01
17.0 155 +1.5 6/ 6 0/6 0.003 11.5
105 +1.7 . 6/6 0/ 6 Vehicle -
11.0 . OE fect af BBH]'?J?; ompQn nts/él'nZI. q E«er rl« .p. Grcle
indicates a significa n‘g—mﬁunor—agﬁ-m—ﬁy——%bie%m city of
BBM 1675 Conponents LD50 (ng/kg/ day) Mul ti pl e dose Sl ngl e dose (qd
1[err]9) i.p iV .p. BBM 1675 Lerr] Average wt. 0 019
0. 010 0. 00046 BBM %75 [err] ST (Fhange on ( Spgrivors on
0. 0072 Chromonycin [err] {malka/day?) (5 gdays) -951-——‘9-’-9-. 28Y Srah| e92siS .
Ther apeut i ®M¥dPdas [err]/ MOEPO3P- 388 SiMgte 1[ err}-g 6/§1210 9%/¢ Bi16
LL BBM 1675 Al 63 0.002>46 12.0 ~0.35 6/6 5 1/8
0.0003 12.0 Q29 +0.3 6/6 0/6
- 0.0001 11.0 116 +1.0 6/6 0/6
BBM-1675 A, 0.03 10.5 11 -1.5 6/6 " o/6
0.01 13.5 . -2 6/6 0/6
0.003 13.0 @9 -0.2 6/6 0/6
0.001 * 11.0 116 +1.3 6/6 0/6
0.0003 0.5 111 +1.0 6/6 0/6
Chromomycin A4 0.3 8.5 89 -1.2 6/6 0/6
0.1 1.5 121 +1.2 6/6 0/6
0.03 1.0 116 +1.2 6/6 0/6
0.0L © 110 116 +1.3 676, . 0/6
0.003 10.0 105 +L.5 6/6 0/6
Vehicle - 9.5 - +1.4 12/12 q/ 12

* qd 1+9, i.p.
Circle indicates a significant antitumor activity.



BBM . 1675 A2 180 72 2 24 24 Chrononycin A

8 o8 i nactive 23 23 * mninmum effective dose Tabl e
26 Effe‘ct of BBM 1675 Conponents on Intravenously inplanted P-388 Leukem a
Average wt. Dose MST T/ C Z_ hange on Survivors on
(rmg/ kg/ day*) (days) (% day 5 (9) day 5 day 45 BBM 1675
[err] 0.01 9.5 Table 22 -1.7 6/ 6
0/6 0.003 14. 0 156 -0.3 6/ 6 0/6 0.001
11.5 128 +0. 3 6/ 6 0/ 6 0.0003 9 0
70 60 gq O Cueect °f%§’§wcg"§pé’g%;‘t—t8%’w§ 167
-1.0 6/ 6 0/6 0.01 12.0 -0.5
6/6 0/ 6 0.003 "9.0 100 +1. 0 Average wtg) 6 0/ 6
Adr i amyci n 39 Dose . T/C _ change on _Survivors on
0/ 6 0/6 10 ' ing/ga/day?) johdavs) (814 pday S (o) edag 5. dpyds3
12.0 133““‘1"5 B +0.7 9003 g/ 10.0 /41 ~0.7 6360 /600
+1.7 6/6 . 0/ 6 -Velfirtte 3.5 Q%) . 0.0 ©  6/6 9 (0 0/6
- +1.7 12/12 00003/ 12 * depsS 1, (MSdnd 74043 v. Cievele  0/s
indicates a significant antitouP®? acti vi t3/-0 | e 2¥0.Bf f ect 66 BBM 1685
Conponents on I ntravenously [9apdeqat ed 22.0 +1.8 6/6 0/6
0.00001 18.0 109 +2.2 6/6 0/6
BEM-1675 A, 0.03 11.0 67 -0.8 6/6 /6
: 0.01 26.5° (161) +0.3 6/6 0/8 -
0.003 29.5 d79) +0.2 6/6 0/6
0.001 26.0 (58 +0.8 6/6 0/6
0.0003 22.0 @G +0.2 6/6 0/6
0.0001 . 18.0 109 +0.2 6/6 0/6
0.00003 17.0 103 +1.7 6/6 a/6
Chromomycin A, 0.1 25.5 (@59 +2.3 6/6  0/6
0.03 23.0 +2.2 6/6 0/6
0.01 21,00 (21D +2.3 /6 0/6
0.003 18.0 109 +2.2 6/6 0/6
Vehicle : - 16.5 - +2.1 12/12 0/12

* qd 1+9, i.p.
Circle indicates a significant antitumor activity.




[-1210 Léukenia Aver age wt. Dose T/ C change on

Survivors on (ng/kg/ day*) (days) - day 5 (9) day 5

day 45 BBM 1675 [err] . 008 é:} 9.5 119 -2.0

4/ 6 0/6 0.004 14. 0 17 -0.2 h ,6/6

0/ 6 0:002 13.0 163 Tabld. 23 6/ 6 ‘0/6 0.001
9.5 119 +0. 8 6/ 6 076 0.0005 9.0 113
+0. 8 6/ 6 0/6 BBM 1675 [err] ° 0. 063 11.0
138 -1.8 6/ 6 0/6 Q.032 . -. 14.0 175

+0. 2 6/ 6 0 £ t BBM=1675 Com emts on Le ung Carcinoma +(). 8

6/ 6 0/6 0.008 . 8.0 100 +1.2 6/ 6

0/6 0.004 8.0 100 +0. 8 AvBfdge wt. 0/6

Adri anmycin 16 Dose M§TOX. T/C change on  Survivors on

2/ 6 0/6 8 img/k@/dy*) (350 (%) Wy () day G/ 6 day 45
0/6 4 BBM-1675 4, 9.0 0.2438 1060. 5 91 614 s/0/ 6 2o0/6

8.0 100 +1.7 0.001 6/6 31.5 Vehi cb @ 6/6 16 -
8.0 - +1.4  o0.0003 12/12 21.5 daysely 4 andse/, .Yy

Circle indicates a significasboantitunpr.eact y. +14Nt i tungye act i ¥)sty of
conmponents BBM 1675 Al and A3oswds al sorglet er myged by,pgsecondghest agai nst

P-388 | eukenmi a, L-1210 |eukggbgrand Bl gel angee in pj ge. Resylds of4these
tests are shown below in Tables 28, 29 and 30. Details of the net hod ‘used

in these t@utfs7have been degsgsi bed in {ppcer enot hey . Rep. glj_l 87&6@Part

3), 1972. Table 28 7ffect of . oBBM 1675 jeLr] [err]_1 gn P- 38 euke
0.003 28.5 0.0 6/6 1/6
0.001 17.0 (@59 -0.3 6/6 0/6
0.0003 1s5.0 +1.2 6/6 0/6
0.0001 10.5 95 +0.5 6/6 0/6
0.00003 11.0 100 +0.8 6/6 /6
Chromomyein A, 0.1 21.s A +1.2 6/6 1/6
0.03 . 170 @53 +1.7 5/5 0/5
0.01 - 17.0 @55 +1.5 6/6°  0/6
0.003 11.5 105 - +1.7 6/6  0/6

Vehicle - 1l.0 - +0.3 12/12 1/12

* qd 1+11, i.p.
Circle indicates a significant antitumor activity.
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Ef fect AMC, Treat nent Dose. |IP VST
MST - gm Survivors Materi al Scehdul e
[err]/%g/ day Day's %T/C d.5 d.5
(30) NSC 38270 qdi [err] 9 400 13.0
163 -0.6 6/ 6 200 11.0 138
-0.9 6/ 6 BBM 1675[err] d. |
51.2 20.0 250 -2.1 4/ 6
DVs( err] sal i ne 25.6 18.0
225 -1.8 6/6 12.8 mable 24 16.5 206
-1.1 6/6 6.4 . 163 . +0.1
6/6 3.2 12. 0 Toxicity %g;EBM-1675 Cgmponents 6/6 1.6
11.0 . 138 -0.3 6/6 0.8 10.5
131 0 6/6 0.4 125
+0.4 6/6 0.2 10,0 Pso (nd7x3day) +0.3
6/6 0.1 10.0 125 0 multiole abkg d.1, 5
& 9 25. 6 8.0 J-=iple dUSE g
6/6 12.8 13.5 Single dose .1 5 (98 1+9) g/6 6.4
16.5 ' 206 -0.8- 4.p. -6[6 3.2 - . i.p. 16: 0
200 - 6/6 1.6 5.5 197
+0. 3 BRMEASTS by 9-p39  0.016™ ° 0 0.00046 1o g
6/6 0.4 12.0 150 -0.1 6/6 0.2
11.5 M=3%h +0. 2 6A6R. 1 12.0 -
B 5 A 0.18 . . B
150 . +8.8 "2 . 6/6 0.05 .o 6 l@o.o 0.0072 125 '
+0. 8 6/6 12.8 . TOX TOX TOX
1/6 6.4 Chromomycith Gy 0.90 0.41-1.5 0.23 4/6 3.2
13.0 | 163 -1.2 6/6 1.6 : 14.5
181 -1.6 6/6 0.8 16.5 206
-2.3 6/6 0.4 200 -0.8
6/4 0.2 15.0 gl s o 5/5
Therapeutic Indices ~
LDso/MED*
P-388 '
. _ Single gd 1-9 L1210 Blé - LL
BBM-1675 Al 63 >46 2 15 5
BBM-1675 Az 180 72 2 24 24
- Chromomycin A, "8 8 inactive 23 23

* minimum effective dose



0.1

0

* days 1, 4 and 7, i.v.

Circle indicates a significant antitumor activity.

13. 163 -0.4 6/6 0.05
12.0 150 +0.1 6/ 6 0.025 12.0
150 -0.7 6/ 6 Tabl él‘528 cont'd BBM 1675[ err]
‘d. 1 256 TOX TOX TOX -
0/ 6 DVBO sal i ne Table;38 12.5
156 -3.5 4/ 6 64 27.0 338 - H,9
6/6 32 26.0 325 -2.0 6/6 16
16.0 200 -1.8 6/6 8 15.5 194
-1.9 6/6 4 15.0 188 -0.7 ] 6/6 2
12.0 150 ePsedt of BBM-1675 &A&nlnts on Intravenousl.g Iprlanted 150
0 6/6-0.5 o330 Okemia 175 +0. 7 6/ 6
d.1, 5 &9 128 TOX TOX TOX
0/6 64 TOX TOX TOX averac/ 8. 32
TOX TOX -1.3 Dose 2/ 6MS%6 changc on, Surv:.vors?’g 6
1.3 5/5 8 ’(‘Zig L b/,6 4
15. 0 188 0 tng/we/aagh ° day 5 day 5. %?}3—‘—
+0. 1 aau-lﬁéf 6\11 0.01 12. 5 9.5 -1.7 6/6 /é
0.5 12.0 158-993  _o }-0 6/ 5°-BBM 1678’j err]
DVSO- sal i ne 0.001 1.5 oQgg/ +0.3° 11 0%/ 0/ 13g
-0.4 6/6 qdl [err] g0.0003 9.0 Ge0 +0.3 ¥ 6/6
TOX TOX 1/6 32 6.0 75 -2.9
4/ 6 16 ‘BBM-1675 A, 8.0 6.1 100 7.0 -1 g8 -3.7 6/6 &5 a/6
15.5 194 . -1.3 0.03 5-6 -1.0 6/6 0/6
- 0.01 12.0 Q33) -g.5 6/6 0/6
0.003 9.0 100 +1.0 6/6 0/6
Adriamyein 30 tox. - - 0/6 0/6
10 9.0 100 ~1.5 6/6 0/6
3 12.0 (@33 +0.7 6/6 0/6
1 9.0 100 +1.7 6/6 . 0/6
-Vehicle - 9.0 - +1.7 12/12 0/12



4 ' 17.0 213 -1.8 2 15.0 188

-1.1 6/6 1 14. 0, 175 -0.5
6/6 0.5 14.0 175 {846 6/6 0.25
12.0 150 -0.1 6/6 0.125 12.0 150
6/ 6 control Table 27Sal i ne 8.0
tv [err]O0. 5 10/ 10 Tunor inoculum [err] ascites cells
i -npl ant ed i.p. Host . - [err] mce. Tox : <4/ 6 m ce
alive on d.5 Evaluation - : MST = nedian survival tine. Effect :
%T/C = (MST treated/ MST control) x 100. criteria : %T/C[err] 125
considered significant anti tum)r act VI t NSC 38270 - ol i vo cin A
Tabl e 29 Effect of BBM ¥6+= : € G HFEFT ect
AWC, Treat nent Dose, IP e%T I\/ST gm
Survivors on Materi al Schedul e [err]/kg/ini Days
% T/ C d.5 d.5 (30) BBM 1675 [err] Average wk- |
51.2 12.0 DasH_ -M5T] T/C Bhfge2én 6 Survivors on7. (
100 -2.3 k ayr) (days) K20 day S 199 day 5 1. 1day 45
5/6 6.4 s8u-1675 A, 9.5 0.008136 3.5-0. 5 119 -28/6 3.24s6 0/6 6.0
86 -1.7 6/ 6 0lodad 14.0 7.fL75) -d.20 /0.8 o/s
6/6 0.8 8.0 0.002114 = 13.0-0. 4(363) +08/6 0.46/6 os6 7.0
100 +0. 3 6/ @.6b12 9.5 . 7.0s +0.800 6/6 0.5 ays
5/6 0.1 ° 7.0 0.000300 9.0+0. 8 113 +032/ 6 6/6 0/6
BBM-1675 A, 0.063 11.0 -1.8 6/6 0/6
0.032 14.0 (175/ +0.2 6/6 0/6
0.016 10.5 Qp +0.8 6/6 0/6
0.008 8.0 100 +1.2 6/6 0/6
0.004 8.0 100 +0.8 6/6 0/6
Adriamycin 16 tox. - - 2/6 0/6
8 12.0 +0.2 6/6 0/6
4 9.0 113 +1.5 §/6 a/6
2 8.0 100 2.7 . /6 0/6
Vehicle - 8.0 - +1.4 12/12 0/12

* days 1, 4 and 7, i.v.
Circle indicates a significant antitumor activity.
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5 &9 25.6 TOX TOX TOX

e pa—

~ e\

d. 1,
1/6.12. 8 9.0 129 -é@ﬂ] 6/6 6.4 9.0
L29 -0.8 6/6 3.2 114 -19/
6/6 1.6 8.5 121 6/6 0.8 8.0
114 -0.4 Ant ghymer jactivity of 7co3npone1ts BPM~1675 By 3nd A, was
6/6 0.2 also detdkined by dldlecond test Qaga:mst p-OIdR Qlélukemla, L-18¢
é/lé' qd 1- ga.etfkemla and Bsf? rgip%noma in m:.cer.ox Resultsl.?%x these tezst4s are
3/6 6.4 shown belW in Tablgg428, 29 -and 30. Detxpiles N the methods.used
114 -in these t:est@/@a@e Been descz::u.bgecfJ in cancell emot e?r: 1 Re <
6/ 6. 8 b 12 o FALSROE R- 3,
114 Y-§7 (Part 3) g/ ¥R 8. 0 114 -0.5
5/6 0.1 7.0 100 +0. 3 6/6 0.05 7.0
100 +0. 3 6/ 6 0.025 86 -0.6
6/6 BBM 1675 [err] d. 1 Tabfe 28 TOX TOX
TOX 0/ 6 128 szffect ot sam-16757a, (ind A, on p-18d Qlixenia 1.8 5/6 64
7.5 107 -3 470 32 8.0 114
-2.2 5/6 16 7.0 100 gzz.& 3 e, 6/6 8
9.5 136 - fradbmene tese/ @e 4 MST Mee 5 @ 12 $urvivors
-1.1 vaterif}/ 2D Schedule 8 ufiykg/day 1] days (/8 a.5 £d.6 (30)
8.0 * NSC]1 4270 Qqd1~? . 6A® 0.5 13.0 81 -0.6 114 &/6 -0.1
6/ 6 200 11.0 138 -0.9 6/6
SBM= 1675A1 d.1 51.2 20.0 250 -2.1 4/6
oMSO~saline 25.6 18.0 225 -1.8 6/6
12.9 16.5 208 . -1.1 6/6
6.4 13.0 163 +0.1 §/6
3.2 12.0 150 -0.3 /6
1.6 11.0 138 -3.3 /6
0.8 10.5 131 1] 6/6
0.4 10.0 128 +0.4 6/6
0.2 10.0 123 +0.3 6/6
0.1 10.0 125 o . 6/8
d.1, 569 25.5 8.0 " 100 -1.8 6/6
12.8 13.5 159 =1.5 6/6
6.4 16.5 2068 -0.8 6/6
3.2 16.0 200 -0.8 6/6
1.6 1%5.5 194 +0.3 6/6
0.8 12.5 186 +0.3 §/6
. Q.4 12.0 150 -0.1 6/6.
0.2 11.5 144 +0.2 /6
0.1 ' 12.0 150 +0.8 6/6
0.0% 10.0 ’ 128 +0.8 [ 74
qd1+9 12.8 ToxX ToxX ToX /6
6.4 6.0 75 -1:8 4/6
3.2 13.0 163 -1.2 §/6
1.6 14.5 181 -1.6 6/6
0.8 - 16.5 208 2.3 6/6
0.4 6.0 - 200 -0.2 6/6
0.2 15.0 138 -0.8 3/5
0.1 13.0 163 .4 6/6
0.08 12.0 150 +0.1 6/6
0.025 12.0 150 0.7 6/6

Ty -



50 [erf]--[err][er
to Exa
| eukem a, P-388 | eukem a and B16 nel anona |
are shown below. Table 31 Effect of Purifié€

e 6,

After further purification of BBM 1675[err] according

sanples of the purified conpound were tested agai nst L-1210
Results of these tests

m ce.
BBM- 1675A1 on P388 Leukem a

(Day | Treatnment) Average wt. Dose
T/ C change on SuEabier 88 ppombh@ound
Rout e, schedul e Days (9 day 5
SSM 1675A4-1675a. 0. 1024 i,p., qd Xx
06 O i O 10 =¥ s 1o
4/ 6 0.0256 54 6. 5 338
6/6 0.0128 32 &h. 5 325
6/ 6 0.0064 1s %5 .5 200
6/ 6 0.0032 8 1355 194
6/ 6 0.0016 ; ¥e8.5 188
6/6 0.0008 : ;ié o
6/ 6 0.0004 _ 0.5 w0 125
6/ 6 0.0256 i.p., g4d x 3; TOX
1/6 0.0128 4.1, S& 9 128 #x. O Tox
5/ 6 0.0064 64 k. 5 TOX
6/ 6 0.0032 32 1% 0 TOX
6/ 6 0.0016 16 H7.0 306
6/6 0.0008 . d3.0
6/ 6 2 15.0 138
1 12.8 156
0.5 12.0 150
BBM-1675 Ay
DMSO-saline 0.25 11.0 138
941+9 64 rox Tox
32 6.0 75
16 -8.0 100
8 15.5 194
4 17.0 213
2 15.0 1a8
1 14.0 1735
0.5 14.0 175
0.25 12.0 150
0.125 12.0 150
Control Saline 8.0 -

TOX

15!
159
43

1.3
%8
TOX
158
653
155
88
]
+0.1

-0.4
-0.4

-0.4

TOX

-2.9

1.9
-1.1
-1.8
-1.1
~0.5
-0.6
-0.1
+0.1

+0.5

M5T

(ng/ kg/ dose)

day 5
TOX
0/6

-1.
4/6
‘/s‘ 2
6/6" 1
6/6- 2.
6/6- 2.
6/6_ 1.
6/6_
6/6

-2.
66 1
0/5' 2
376- 1.

2/6- Q.

NOOWOUITUIONOUIN MO ©

6/6

/8
6/6
&/6
6/6
6/8
6/6
6/6
6/6
6/6

10/108

Tumor inoculum:

Hast
Tox
Evaluation
Effect
Critaria

* NSC 38270 =

m‘ ascites cells implanted i.p.

cor, ? mice.
<4/6 mics alive on 4.5
MST = madian survival time.

$ T/C = (MST treated/NST control) x 100.

% T/C 2125 considared significant antitumor activity.

oclivomycin A

e ——————— —— - — -



0. 0004 °

0.5 8.0 14 -0.1 6/6

15. 0 136 0.4
6/ 6. 0. 0002 . (413. 0 11 0.8
6/6 0.0001 13.0 118 “1.3
*6/ 6 0.00005 13.5 123 -1.0
. 6/6 0.0128 i.p., qd x 5; Table R TOX
0/6 0.0064 TOX TOX - 3.6
3/6 0.0032 Effect of BBM-1675 A, and A, o} A-1310 Leukemia 155 -2.2
5/6 0.0016 ' 14.5 132 -2.0
6/ 6 0.0008 13.5 Effect 12, -2.2
6/ 6 0 0004 Treatmes t Dose, IP 1!6'1’0 MST | 145 ) Su:vi!ozg 9
6/6 0.0002 Haterial _Schedule ug/kg/inj 408y A T/C S 4.5 (30) o
6/ 6 0 0001 BBM~-1675 ;‘1 d. 1 §1.2 1 .b 171 1 71 5/5_ 1. 6
5/6 0, 00005 e 15.0 1. 136 e 1.6
6/ 6 0.000025 6.4 15.4) 136 13@ 6/6" 1.0
6/ 6 Control (vehicle) 1 X [ers} 6.0 . P., &§4d X-1% 6/6 11.0
100 -0.7 9/BeHost: GBF1l fenml e moeee | npl evdt | evel
and site: 1 x [err] cells. i.p. Fabl e 328X fect B Purrfied 6/¢
BBM 1675[err] on L-1210 Leukem a (Da}/‘l Treat’rfent) ARer ag¥-Im . Do§’§,
MBT T/ C change on [} sdrdvi vor §22on Cgpound o
(ny/ kg/ dose) Rout., schedul e Days (% : day
day 5 BBM 1675] [er r] a.1, S & 9.1024 25.6 i [Fox C]d Yoxl TOX TOwe
TOX 1i.6 0.0513.0 129 -1.8 6/6
TOX TOX -2.0 6.4 5w 6 0. 0856 -o0.3 6/6
8.0 114 -2.9 3.2 A6 0.6W28 -i.? 8/6
11.0 157 -2.0 - +%/6 018064 _ | o
11.0 157 -1.9 0.4 1.9/ 6 o7 -1.3 6/
0.2 8.0 114 0 /6
0.1 8.0 114 +0.4 5/6
0.08 7.0 100 +0.3 §/6
qd 1-9 12.8 TOX TOX ~2.4 3/
) 6.4 ‘8.0 114 -1.8 - 6/6
3.2 8.0 114 -1.7 .5/5
1.6 9.0 129 -2.1 6/6.
0.8 3.5 121 -1.6 6/6
0.4 8.0 114 © =l.0 /6
0.2 8.0 114 -Q.5 s5/6
0.1 7.0 100 +0.3 6/6
0.05 7.0 100 +0.3 6/8
0.025 6.0 e ~0.6 6/6
2BM-1675 A, .1 2s6 ToX ToxX ToX 8/6
128 7.0 100 -1.8 s/6
64 7.5 107 -1.3 4/8
2 8.0 114 -2.2 /6
16 7.0 100 -2.3 6/8
] 9.5 1368 -l.4 6/6
4 8.5 121 -1.1 6/6
2 8.0 114 0.8 &/6
1 8.0 14 0 . e/8

- —————————
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*Conpound (ng/ kg/ dose) Rout e, schedul e Days (%

day- 5 day 5 *BBM 1675[ eLr ] 0. 0064 I.p., g4d x

3 16.5 110 -3.8 g\ 8/ 10 0.0032/7

22.5 150 -3.0 10/ 10 0. 0016

25.0" 167 Afterif@rther Pu'ificatiorlOG‘ﬂ.CBEI’I-OmJBSAl according to

22.0 Exdfidle 6, sampfeg’ of the purified é‘&ﬁ&tpd Q04 tested against

24.0 éZ? 0. 0016 p.. qd

X 9 ) leukem138§-388 leukemia and Bl6 melanoma_]_@/q_gnmq)ggg

27.0 Rd8flts of thes@.Pests are shown beld410 0.0004

26.0 173 . -2.3 10/ 10 0. 0002

24.5 . 163 -2.4 10/ 10 0. 0001

25. S 170 -2.3 Table 3110/10 Control (vehicle)

0.5 M. i.p., qd x 9 15.0 100 -0.3

10/ 10 **BBM 1675[ err] Erelke QOOdri fied su-16750,. on PGhCLedkenda 15.0

86 -4.7 (0at)/1 rreathedd 52

32.5 186 bose -2. wse 10710 0.00 *@t;ﬂo:e survivors oa

26.0 gﬁ& (mg/kg/dose) - 1. ﬂut-, schadule 252_10/ 1 0 00 day S

24.0 BEui@PA;  0.1024 - (. i4p., qd x 1 - Tox 10/ 18x0. 0004 0/6

24.5 140 0.0822 .0 Q 17.5 10/ 1%°0. 008%® i.p. %944 a

3 18.0 groe 103 -2.75°3 s 280,10 0. 0032" |

23.0 131, goeee  -1.4 s 10/ 19 o0.0076 i

24.0 137 ¢.o03z -0.7 15.s 10/ 10,,0. 0008, /6

25.5 146 o.0016 -0.8 16.5 10/ 1800. 00040 6/6

21.5 123 0.o008 -1.4 1s.0 10/ 1©&sCont Frok (vehicl e) sss

0.2 M. i.v., %o x 3 17. 5s-0 180 -2.0 -0.4 s

10/ 10 Host: BDFlI female mce *Inplant |evel and site: 0.5M. 10% BREI,

i.p. ** Inplant |evel. and si te agmt, s.cC. The aboye screening, data

i ndi cates that the opi{rig fied*® “d £9 o ":f_ _:g %:
0.0064 17.8 159 -1.9 6/6
9.0022 17.0 155 -0.8 6/6
0.0016§ 17.0 158 -2.0 6/6
6.0008 15.0 ° 136 -1.7 N 6/6
0.0004 15.0- 136 0.4 6/6
0.0002 13.0 118 -0.8 6/6
0.0001 " 13.0 ©o18 -1.3 6/6
0.00005 13.5 123 =-1.0 6/6
0.0128 i.p., g2 x 53 TOX T0X o/6
0.0064 TOX T0X -«3.8 /6
0.0032 : 17.5 153 2.2 s/6
0.0018 14.5 132 «2.0 §/6
0.0008 15.5 141 -2.2 /6
0.0004 16.0 143 -2.8 . 6/6
0.0002 17.0 155 -2.3 &/6
0.0001 4.0 127 -1.6 s/6
8.00008 15.0 136 “1.8 &/6 -
0.00002S 15.0 136 -1.0 6/6

Zontrol
{vehicla) 1 x 105 1.p-. q4d x 3; 11.0 100 0.7 8/3

Rost: CDFl female nmice
Implant level and site: 1 x 10% cells, i.p.




BBM 1675[ err] conponent has substantially the same antitunor properties as
the. l ess purified sanple screened previ ousgfLThe conpound has .
exceptional ly high potency since activity been denonstrated at a dose
of @8 nanograms/kg on a daily tinmes 5 schedul e against P-388 |eukenma in
mce. On tests against P-388 and L- 12T@bleylk@ni as, BBM 1675[err] is

ef fective whether given as a single injection, day 1, every fourth day for
3 injections, or daily tidfes: 5 rAYAdBL- 1845 omahanmm.xhhe conmpound was

equal l'y effectlve given i av er g subcut aneous
tunors as when it wag, given |ntraper|ton ly t9can| rralgerbseaﬁ ng i Lunor
i mpl ant s. cofdagng promw_@r.f sugeessbiste phasmncol®yi ¢ del&¥er V. of a&_g_L_u Q.a

tunor at msdé’stiant &it42e i s ukesudlx BnongTnti t wor. antibiotics. As stsown
above the BBM 1675 téHponents possess pot“é‘nt ar?E”Fm crobir&P activityv#nd are
thus useful in the }f¥fapeutic treatment Is and Bt her ani mal* for
0.0128 &/s
i nfectious di seases,gdysed by such mcr olqr ganl g Addi t naI |y them
conponents may be u;Io shzed for other _conygntiong appl [ cggl ons of s
antim crobi al agentso&uch as di sinfecting.omedi gad and defikal equi pment. The
i nducti on of prophageekn | ysogeni c bactemisa andit he acti-kty shown agai nst
nouse tunor systens indicate that the BBM 1675 conponents are al so
therapeutical |y uset-8#¢in i Atf-bit¥imy the’?‘?;ovvt Wo%f nmanmaf-fan tunors#sThe
present invention, YA¥fefore, provides thod"‘T or thel’%t@eutl cal | y:;‘
treating an ani nal hast affected by a m qr [obi al ;] nfecti gfi,or by a ngfsi gnant
tunor which conpri sgg,,@dm ni stering to sgig d hosgt, an effepgl ve anti mggr obi al--
or tunor-inhibiting,.dase of BBM 1675 [erkle or [ r], or -@sphar maceugjscal
conpo- sition thereabaeal N anot her aspect s.st he peesent i Raenti on provisdes a
pharmaceuti cal conpesetki on which conpri se® an et€ecti ve-aati m crobi 8¢ or
tunor-inhi biting amount. of BBM 1675 [err]

0.0128 i.p.,gdax$ oK T0X -2.8 2/6

0.0064 7.0 100 ~1.8 5/6
0.0032 11.5 164 -1.0 6/6
0.0016 1.8 157 -1.8 6/6
0.0008 10.0 143 -1.6 5/6
0.0004 8.5 _ 121 -0.4 . 6/6
0.0002 8.5 122 0.1 6/6
0.0001 8.5 121 .0 §/6

control

(vehicle) 1 x 105" i.porqd x5 7.0 100 0.1 19/10

Host: CDF]l female mice
Implant level and site: 1 x 10° calls, i.p.



‘[err] or [err] in conbination with an inert_pharmaceutically accept abl e
carrier or diluent. These conpositions may Jhe de up in any pharmateuti cal
formappropriate for parenteral adm nis- _trdtron. Preparations according to
the invention for parenteral adm nistration include sterile aqueous or

non- aqueous sol utions, suspensions or tamllesi3gns. They may al so be

manuf actured in the formof sterile solid conpositions which can be

di ssolved in sterile wat @Eiecqohypsi.igjeggjgé@lmlsa,] 310 Gei@caSONME Ot her sterile
inject- able medi um i nmredi PE O e USE- ' e appreciated that the
actual preferred amounts of the BBWI6/5 anti bi otics useekswwt. vary

accor di N@ebend he paplabuhar wespeneas, t Hevspartiful ar EBMSRI tion Sy o
f or nul at eskn-16138, NMobeoced appli.calgiaonsand ties par trecul ar sid us, host am

di sease being treate®w3’2 Many factors that 2awdi fy isthe actt3en of the drietyowi ||
be taken into accodmt®*by those skilled irt3the arf? for Bxfanpl e, age,“*Bbdy
wei ght, sex, diet, %A% of admi nistratiorf>° out &*f adni®m stration, ¥34fe of
excretion, condition ot the host, dr ug conBi nat i*8hs, redction sensitiVities
and severity of theg gisease.  Adgipi;stratien can,pe carrized out contipgypusly
or periodically w toiope t he maxi numtol erasgd dose Optidzad applica- hen
rates. for a given eieof conditions can he.sascentai ned 4ys t hose ski libsd in
the art using conventsponal dosage determaati onitests in-4i ew of thav@dbove
gui del i nes. The fol%®¥M ng exanpl es are pr¥i ded%r illWdstrative purfBles
only and are not intended to limt the scope of the invention. Exanple 1

con 1
Fer ment atttéﬁuqf BBM’.J‘Q:.?S i.p.r gd x 9 15.0 100 -0.3 10/10
**BBM=1675A, 0.0064 i.v., q4d x 3 15.0 86 4.7 l0/10
0.0032 32.5 186 -2.1 l0/10
0.0016 26.0 149 -1.4 i0/10
0.0008 24.0 137 -0.4 10/10
0.0004 24.5 140 -0.0 10/10
0.0064 i.p., gdd x 3 18.0 103 -2.7 lo/10
0.0032 ’ 23.0 . 131 -1.4 .. 10/1_0
0.001s . 24.0 137 -0.7 16/20
0.0008 25.5 146 - =0.8% 10/10
0.0004 21.5 123 ~1.4 la/10
Control
(vehicle) 0.2M. i.v.,qedx3 17.5 100 -0.4 lo/10

Host: BOPl fenale mice
*Izplant level and site: 0.S5SML 10% BREI, i.p.
t*Implant level and site: FPFragment, s.cC.

- . mm—em e e e = e e it e camem s e ms nemeg e
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Actinomadura strain No. H964-92 was grown and mai ntai ned on an agar sl ant

containing 1% malt extract, O. 4@6glucose 4% yeast extract, 0.05% [err]
and 1.{6% agar. A well-grown agar sl ant sed to inocul ate vegetative
medi um cont ai ni ng 3% sol ubl e starch, 3@6 yeast, 0.3% K2HPO4, 0.1%

, 0.05% MgSoH4 1W t.ed
EgrLL 7.0 befg?e st%ﬁ %98Y|oﬁcr?ﬁ819@ggﬁﬁﬁl &ﬁPFﬁFe%REg tﬁézg&fééugpe
[err] forBBA-h6@LA onoappoeatyhahahabSGaﬁﬁLahﬂy &hd Sane ahtuhemgmomﬂh was

transferr§90582313559£>eLeEgbegngxeafaaas%amgu@hsegegabaegrégqogg The

fermentatt on” nedi_um conpose % cane nol asses % corn-starc % fish
meal , O. 1@9@E€EBdahésoe6659$EePPP1¥pH1$hOPBéF8F¥ §LBFR| RSRAVASY. haﬁhéeen

f er nent at demoWBE - a8EEI ad auaoaé bércb hahogrimdaky oA hheaigyatimébaser

Th b bt d
paper - di s8oagarTs phaileh BsPRg SUBADRa 8 0%kn o0 ZBSEoaadenadtoErIss
organlsn1an¢hé-éﬁﬂ0bleukempeSenBPMréédﬁééalﬁaﬁfﬁantnﬁeabbathernggﬁnh abkt ar

five days Eﬁ ﬂ@“&ﬁéb@ﬂ;oﬁerﬁﬁgtit'QQeQ BN&%ﬁ?Eaga ? 30;RSkELLBRY, | Br
stir-jar n er Five red_ml |ters of ocul um ar wth as Ere par ed

above was PF&MSF&WPédsrntGQEG"PFtEF j Be FEPﬁénFBFSCEBHPHF N§s189rALdYs of
fer ment at kgfedtdivemgieahinepavehedsely tbeaaianmlsnpeadingt subsutanadous t he

shake fl ask_ferment T ; t ati | t _at Lr Lth_an
coration FAPRER(EI,PheR0 ¢ HEs SVEN ShteRRPICERRLTY BY aRinatl befbils
condi - tibdpstumhe ampilBhési.c FhéguprrerrtyFacicguacaasfminrbirassalogis
mcg/ m afasa;@ﬁ:}ﬁohoararag ESrHEEhﬁBkOEt Eeaﬁseaatlgmtétuglﬁﬁugﬁaq ahdfg
carried out In fernenta- .tion tanks. A seed culture was shaken for four
days at_ [%PFPtPH°ErPBﬁﬁB&BFlFFasks contai ning vegetative nedi um consi sting
of 3%

(

As shown above the BBM-1675 components possess potent
antimicrobial activity and are thus useful in the therapeutic
treatment of mammals and other animals for infectious diseases
caused by such microorganisms. Additionally the components may
be utilized for other conventional- -applications of antimicrobial
agents such as disinfecting medical and dental equipment.

The induction of prophage in lysogenic bacteria and the
activity shown against mouse tumor systems indicate that the
BBM-1675 components are also therapeutically useful in inhibiting
the growth of mammalian tumors. ~

The present invention, therefore, provides a method for _
therapeutically treating an animal host affected by a microbial
infection or by a malignant tumor which comprises administering
to said host an effective antimicrobial or tumor-inhibiting dose
of BBM-1675 Al' Az, A3, A4, Bl or Bz, or a pharmaceutical compo-—-
sition thereof.

In another aspect, the present invention provides a
pharmaceutical composition which comprises an effective
antimicrobial or tumor-inhibiting amount. of BBM-1675 Al' Az, A3,

A,r By or lein combination with an inert pharmaceutically

s o me e = e e ———— e - s s e 6 L e eepea—————————— o s % me b o e e ————
T r



solubl e starch, 3%dry yeast, 0.3%[err], 0.1%[err], 0.05%[err], 0.2%
NaCl- and 0.1% [err]. The seed culture wagirrocul ated to a 200-liter seed
tank containing 130 liters of seed nedium i ng the sane conp05|t|on as
above, and the seeg tank was stirred at 240 rpmat [err] for 31 holit’s. The
second sec?FCTTRIIPEEWERTELRE PH Phdkefhte %hﬁﬁﬁ FerResibion e rmayit hei pade up
nedi um contmi ai nopHaknaceusiesthfo Mo Sppeo PPl 856 eSor 194 £ érste PER! adRiMHSY0
[err] and Qr%g§£§rr]. The production tank was operated at [err] at 164 rpm
with an aeration rate of 2,000 liters/nmnute. The broth pH gradually rose

with the progress of fernmentation and - 57 reached 7.7-7.8 after 170-180
hours, when a peak apté a%tfoﬁ@taaééydpﬁ led %9/ Ay r SXAPL
2 |Isolation,and, Pur flcgtlon BBM 1 %o onents The arvest%a £

fernentat|%$Wbﬂb?ﬁr?%1%%01T?%%$% sb@F? %)a%% °%%p%ﬁeﬁ?&fﬁ%ﬁ?ﬂ&ﬁﬂ$%&u%%ﬂﬁ§r
and super natspen$honfeoni emols fomhar ptiesy mentaisoigse mdmufacaliied Oakenaas

ded Oud t d ] .t ti . f h
The' i naol b SF ot et £18, L1 %) JafiSos B{ed G Kdh He 4 feagfiad g 0
concentrai%kﬁi#ﬂ%a%%%eio physielogicaheakinge O 1 \sammtothen stetike bhinpjéct-

super nat € y¥Fe RE@VEN efnhd@L SE& PP BESXE r@gd i on with two 1,000-1iter
portions of n-butanol. The n-butanol extracts and concentrated nethanol

extract were conbi ned and evaporated azeotropically by occasional additions
of water to an aqueolls ‘si)lljtbe)ramﬁxbd:iaieeé)tm ctheleprtaidleprafdr vdd t he

o et Panc RS g g oLt i nll Sp bR SRR 8

extract vw&??fﬁﬂF?kﬁﬁ%ﬁﬁr%ﬁ@ﬁpﬂ?ﬂﬁmuﬁhﬁtRﬁ%FHEFl#&(ﬂomPOSItlon formulated,
the mode of application and the particular situs, host and

- @isease being treated. Many factors that modify the action of

the drug will be taken into account by those skilled in the art,
for example, age, body weight, sex, diet, time of administration,
route of administration, rate of excretion, condition of the
host, drug combinations, reaction sensitivities and severity of
the disease. Administration can bé carried out contiﬁﬁously or
periodically within the maximum tolerated dose. Optimal applica-
tion rates for a given set of conditions can be ascertained by
those skilled in the art using conventional dosage determination
tests in view of the above guidelines.

The following examples are provided for illustrative
purposes only and are not intended to limit the scope of the

invention.

Example 1

Fermentation of BéM-1675

Actinomadura strain No. H964-92 was grown and

maintained on an agar slant containing 1% malt extract, 0.4%
glucose, 0.4% yeast extract, 0.05% Caco3 and 1.6% agar. A
well-grown agar slant was used to inoculate vegetative medium




solution, to which was added 40 liters of ethyl acetate and 30 liters of

water. After being stirred for 30rﬁr\5df the organic | ayer was separated
dri‘ed "ov¥er sodium sul fate and evapor at in vacuo to 4 liters. Addition of
the concentrate into 20 liters of n-hexane- afforded a pale yellow solid of

crude BBM, 1675 nc Iex shown
in TLC tOCBBZ lﬁ%gguﬁé %PQPégenﬁfg gdnééngﬁysy 187?3 g g? %aZr

and sever&H,APper 00AES. MTHEY @,sépaﬁaﬂeﬁlaﬁddpﬂrlﬁlGdcbg,repea@ﬁdbezng
chromat ogg g Ué@éﬁ“@bc H“@r@ B@EZQE”@@ekEl@zSQQEﬁd rQﬁQ‘BQ QESE?Q% cu1556e

deteriorati on di ssolved i'n et

n) and cﬂéﬁgéﬂcﬁﬁaﬁeéoﬁﬁnﬁzoF §@5h§ e§°a 28“(FeFPFaSYSSQaBSfCﬁﬁsOTHQm)
col um wasndegsembped ﬂhéhgﬁbwhanabsandahbeeetHFIQﬁtﬁDaIBGOGﬁ%BErQbQﬁ%§%¥
using Sta C 9 T t ine
concentra?fégﬁnggggﬁogghgg?ngg ERD RE gg kggpgnggggéﬁyﬁ §}§858PF§°8F5 of
BBM 1675 &¥npRaR Malasgsgs, ﬁégpgrerééarﬁade Ruflksh mEhé;s@Lﬂa ﬂa§0thend

chromat oggapheq edsa,cekuen (ph ?'b'ﬁéfGQE QEeE£h15a915n$0 Chheusi N
chloroforn1gmus an.i ficr edsin unt ( Lerr 12%.Vv/v met hanol _as el uants.

El uates wef ﬁBBFEH°Bn"Pﬁe°Bg§F§ oPUENBFLA8T Er FAF é&5|9?¥§ PRsths rgtpLys)
ﬁnd TLC ($kakeér. [emgh anbibivty}r aocdicdmgefhr ahedfepmeatd@ion\NBabityt was
onbgeneo L e e a

firs? mﬁtﬁéﬁggﬁ%%%éngk ?thé¥grofggégaéag¥h§%EgL%?§P ?géggg

and [err]2058¥sngPSPoRrFohE bpSBBRFIBAESB.ni Xher antibiohdy rPtRN8Y: AeaRAAO

i n chl or o opgkimi€ogokbduef 1 BRlY ﬁZSaé@ewaﬁlaepha9§ e8rReR L HABNOf -

Sephadex LH 20 ([err] 2.0 x 80 c whi ch was devel oped with nmethano. The
active fractions were concentrated in vacua to dryness and
Fermentation of BBM-1675 was also performed in stir-jar

fermenters. Pive hundred mililiters of inoculum growth as
prepared above was transferred into 20-liter jar fermenters
containing 10 liters of fermentation medium which consisted of
the same ingredients as used in the shake flask fermentation.

The fermentation was carried out at 32°C with an aeration rate of
12 liters/minute and agitation at 250 rpm. Under these condi-
tions, the antibiotic production reached a maximum of about 0.9
mcg/ml after 68-76 hours of fermentation.

Fermentation studies were also carried out in fermenta-

tion tanks. A seed culture was shaken for four days at 30°C in ~—

Erlenmeyer flasks containing vegetative medium consisting of 3%
soluble starch, 3% dry yeast, 0.3% K,HPO,, 0.1% RE,PO,, 0.05%
Mgso4°7320, 0.2% NaCl and 0.1% Caco3. The seed culture was
inoculated to a 200-liter seed tank containing 130 liters of seed
medium having the same compoéition as above, and the seed tank
was stirred at 240 rpm at 30°C for 31 hours. The second seed
culture was used to inoculate 3,000 liters of fermentation medium
containing 1% corn starch, 3% cane molasses, 1% fish meal, 0.005%
Cuso4'5H20 and 0.1% CaC03. The production tank was operated at
28°C at 164 rpm with an aeration rate of 2,000 liters/minute.

The broth pH gradually rose with the progress of fermentation and




the residual solid was crystallized fromnethanol to afford col orl ess

pl ates of pure BBM 1675 Al (124 ng) (this material is starting material for
Exampl e 3A.). The conplex BBM 1675 A2, A3 andbP4 was separated by _
chromat ography on a colum of Bondapak Cl18 (Waters, [err] 3.0 x 50 cm. ¥,
Elution was carried out with agueous acetonitrile and the bioactive el uates
wer e exani negabhe8lLQ. OwﬁrckaftSklaﬂbzedn hentk,—wBEhZE pesk) antibeotigor
conmponent s 3 n ] 8 e eluted successively in that
order with %ggigcg Oﬁ???l?eﬁfg?ﬁg wé; 5 anot gr maj or conponent [err] (301
ng) (this material is starting material for Exanple 3B) with 50%
acetonitrile. The solid containi ng BBM tgdkpfiere] and [err] was chrona-

t ographed on a columm of silica gel ([eFTT‘g_U'Y 40 cm) with chloro- form
and net hanol as the devel oping solvent. The active fractions eluted with 4%
met hanol in chl orof dsmladiencenidi Redifndatiapopfit 8aM+Db6 38 f Comppner-.BBM 1675
[err] (7 ng). Another active fraction was eluted at 5% net hanol
concentration, which upon evaporatlon af forded BBM 1675 [err] (8 ny). [err]
reverse phase silica §8F haregskgfeferpaptatiopubrsthaf 3 oP00flprEs67H 7.8)

[err] and [ eas] sdparBtedl toamyeslph1BBYkd6ERECEtpeA: 26 Twithi the Xid50£m

d enco colu | U B, bo ded hase oct ade

silica gel BY%igrigncBéF?g%}Sggél zg‘l ﬁ§§§tl ll‘g'he a2of TR Q\égé c’o'h#g'cﬁoe%
into a nedi ﬁtpr§39§r@eHhécpéysnénthﬁdmequurebsaiedewnfm:195e1h@drelL@hﬁ
(41. 6% acet @Rsblubg e mZ%e@?@ﬁEtUQEQ|fil@@rgg@gfﬁ 3&@”“?@'H@lﬁﬁﬁ%f&éﬁextract

Partially purified BBM g éx I obt ai ned_accordijng to

pur|f|cat|oﬁaﬁr58883P§r5 mé 29 liters. The activity contaxned
in the broth supernate was recovered therefrom by extraction with
two 1,000-1liter portions of n-butanol. The n-butanol extracts

and concentrated methanol extract were combined and evaporated
azeotropically by occasional additions of water to an agqueous
solution (20 liters) which deposited most of the antibiotic
activity as an oily solid. The solid was digested in 30 liters
of methanol and the insolubles were removed by filtration. The
methanol extract was then concentrated in vacuo to a 10-liter
solution, to which was added 40 liters of ethyl acetate and 30
liters of water. After being stirred for 30 minutes, the organic
layer was separated, dried over sodium sulfate and evaporated in
vacuo to 4 liters. Addition of the concentrate into 20 liters of
n-hexane afforded a pale yellow solid of crude BBM-1675 complex
(90.14 g, potency: 55 mcg/mg). The complex was shown in TLC to
be a mixture of two major components, BBM=1675 Al and Az, and
several minor ones. They were separated and purified by repeated
chromatographies which were performed in a cooled room to prevent
deterioration.

The BBM-1675 complex (20 g) was dissolved in methanol
(20 ml) and charged on a column of Sephadex LH-20 (g6 5.5 x 85
cm). The column was developed with methanol and the elution
monitored by bicassay using Staphylococcus aureus 209P. The

active eluates were combined, concentrated in vacuo and lyo-
philized to give a semi-pure solid of BBM-1675 complex (4.19 g).

*Registered Trade Mark



dissolved in 2 ml of "acetonitrile and drawn into the sanple |oop. The
sanpl e was punped onto the colum. The columm was eluted wth the above
el want collecting 87 nl fractions. The elug? was nonitored at 254 nm and
340 nm Fractlons 55 through 71 were poole d extracted twice with 1500

m ali d
Tierd 9o dhy SR R Ren M AR IR L RN AT 48 SRS 4
packed wi Bh i gsﬂofcm/)oeqsﬁ@ |GhP ERFOLME RLMFD 371 CiFH SAFUNG: | amAUN tRelSh RS ¢

was appl i )0 dehenedMaHBL ids & G f orm sol uti on. The col um- was el uted
with a 500 M linear gradient of chloroformto 10% net hanol in chloroform

collecting 20-25 nl fractions. After analysis by TLC on silica gel,
fractions 6-9 were [Eloladcksane re/ georladdn (tlte)b&m tof aned icb a3 e 0

resi due Dy Ail i3 A B ! Wiy Wa ur, keds wi t 2 g
Wel m si | | ca gé’l ycgws'oes—ma%qqu)art | clq‘eq? (I n Q(eﬁa%l \EeRﬁ'% st d{]{‘;’

was di ssolngd QW%’%'&%M Warug. ofNgagily] W?@pﬂﬂquéd BRI TR unty iefdde
chl or of or MW cavsatzioafaeﬁdm i hasa.5nnj) QfasS@Jdt}é&iﬂﬂiQé% with cal ttrahxmz%ﬁ han

| ut ed th.a b d 60% t
gkgl Ieys\cl)vi ro%&rlme 4:3: : a | e a?ct | O%W%%7§I%S aﬂf\% g(rkgloiol”éqj’
and evapofatldoved d:wmh&?sylaalndmr& iR 18 mgur eviBRIVi3B6 ftekhanol T s
resi due vag JRUIRRREOUSTH Jd1HRE oF- BN Aéf’%a@tagb?l%eld Pl Q‘)' \ﬁgi“ﬁlf%

nmet hanol in ether and 50% acet one i n Skel 1y |ca
(G 18 i | SERIGASK LH ddbrind (X 8% OM) SUbHRR fHafoI3eyeloRad i)

acet at e) TR a%nmtﬁmu@vzwmags msceu&riaw Fije eﬂdﬁlﬂ\/lt%ﬁi[ﬁfdds Ama 5 -

o oo 51 SRR SASEYAT S S WIS LS R S 0
colorless plates of pure BBM-1675 Ay (124 mg) (this material is
starting material for Example 3A.). The complex BBM-1675 Az' Ay
and A4 was separated by chromatography on a column of Bondapak
C18 (Waters, 4 3.0 x 50 cm)}. Elution was carried out with
aqueous acetonitrile and the biocactive eluates were examined by
TLC (Merck, *Silanized: CH3CN-HZO_= 75:25 v/v). The minor
components A, (33 mg) and Aq (18 mg) were eluted successively in
that’orde: with 20% acetonitrile followed by another major
component Az (301 mg) (this material is starting material for
Example 3B) with 50% acetonitrile.

The so0lid containing BBM~1675 Bl and Bi was chroma- ~-
tographed on a column of silica gel (4 3.0 x 40 cm) with chloro~-
form and methanol as the developing solvent. The active )
fractions eluted with 4% methanol in chloroform were combined and
evaporated to afford pure BBM-1675 B, (7 mg). Another active
fraction was eluted at 5% methanol concentration, which upon
evaporation afforded BBM-1675 B, (8 mg). ‘

*Cl8 reverse phase silica gel




‘chromat ogr aphy bed. Purified BBM 1675[err] (approxi mately 120 ng) was
dissolved in 2 M of nmethanol and transf ed to a 2.5 nm sanple resepv0|r
The sanple was applied to the col um and~eluti on commenced at 1.75 mi

‘Wi th met hanol collecting 10 m fractiggg !ﬁﬂgriacia Frac- 100 fraction

-col l ector]. The eluant was nonitored with an Isco UA-5 detector.
BBM 1675[err] was obsRunfthier Pwtifiicatiione/of BHEMOL6LS tA, Grgd XVe= el ution
volume; Vt= bed volume). B. Purification of BBM 1675[erf] A 2.65 cmi.d. x

75 cm d enco colum, was. sl urry_ pack ? wi t h Baker bonded phase oct adecyl
(C18) sili%a.dﬂﬁﬁggbiiﬁbglwﬂéﬁééﬁlié;%&ze) in methanol . The col urm was
connected into the nmedi um pressureHPLC system and equilibrated with 1. 5 1
of eluant (50% acet 090 npt

Partially purified 3&2 1%#97 erg]g/( ;sg f@% Galse?ho ai nedc}iﬂrb;/ugg: qmrra%ec?a i
Exanpl e 2 Wielsh Bajksen rended mhaS%fO%re%dwlc r§¢ls )arﬂjlldrmetlnt(cﬂﬂ el ezl e
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accordi ng dibsd]hﬂe:geﬂerﬁ'mprw%&brﬁftm:ﬁ lanén s fedie ehnigd @ 1o00p.

polyoropy1f%e sample was pumped onto the column. The column was eluted
with the above eluant collecting 87 ml fractions. The eluant was
monitored at 254 nm and 340 nm. PFractions 55 through 71 were
pooled and extracted twice with 1500 ml aliquots of chloroform.
The chloroform was evaporated to dryness to yield 89.8 mg of
residue C.

A 1.5 cm i.d. x 20 cm Glenco column was slurry packed
with 12 g of Woelm silica gel (60-200 micron particles). Residue
C was applied to the column in a chloroform solution. The column
was eluted with a 500 ml linear gradient of chloroform to 10%
methanol in chloroform collecting 20-25 ml fractions. After
analysis by TLC on silica gel, fractions 6-9 were pooled and
evaporated to dryness to yield 73 mg of residue D.

A l.5cmi.d. x 20 cm Glenco column was slurry packed
with 12 g Woelm silica gel (63-200 micron particles) in Skelly-
solve B, Residue D was dissolved in approximately 2 ml of CHC13
and applied to the column. The chloroform was displaced with 25
ml of Skellysolve B. The column was then eluted with a 500 ml
linear gradient of Skellysolve B.to 60% acetone in Skellysolve B.
collecting 28-25 ml fractions. Fractions 19-23 were pooled and
evaporated to dryness to yield 65.6 mg of pure BBM-lG?SAl.
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bLankét. (12 cmd, top; 10 cmd, bottom 3: cm high) equipped with a

| ancet, at the bottom An equal volume of chloroformwas added. The m xture-
was' stitred at a good rate wi h a CRCair ©ven stirrer for 2 hours.
Approximately 4 1 ( [err] kg) of Dicalite (filter aid) was added and

allowed to mx in. ' g ' a D.cali | ch

held in a No. 12 Bu_Ef!’ﬁieérﬂ %%n%e\.ﬂ@%h% %niétq%g‘tee(@:o_\ju@vasﬁcg#}& (Laig'clp%q{a%sl (5%

sol uti on B&thagadquinpsdd afi ade & v aduda i lofiin (Ader NendFIB @8)etarre imt

\évgs 1was hed k\t/!ltlfivsf%ﬂdé les" %rpfstiﬁmdh;] @‘élr)manFEHPcﬂdt t(rcalies ‘&.t%.itcra?i_ﬁ'ﬂlleuﬁd. ésﬁ a
separ.at qry .funne n e phases. separ at e. e | ower phase

(chl or of oAH® trreﬂlﬁ/‘ dsﬁ? é’?qﬁﬁﬂcﬁ dﬁ ﬁ\ﬁﬁd&n "t”t?bé""vﬁsatsqmﬁ'rry

packed with 91 g of Whel msilica gel (63-200 mcron particles). Using an

FM  RPY- 2CSD pym, gdiamdifVn @Hﬁﬁﬁﬁ%@%‘@? @;%%é *Hé%’@ﬁ-}é}?
col um. The col 1

chl orof orm el uant was di scarded. The colum was then eluted with 600 m of
10% met hanol in chl f &f @ rem Tk, &l U tenWah R RRAA R dnh dag1elsudey Vi el d
547 nmg of _residue A si.dug A I,ssqQl ved into ... Qf | or of Qr The
chl or of or ﬁas%le%t iwdﬁ:’\/vgepﬁﬁnied‘ tlgﬁ%dd'nofmelﬁ%?éﬁqt @rﬁ%g A?Jils%ngn’r?d $Hotd g cm
flask. Acfinamatographyediesth byPurdd ied aﬂﬂﬁ-@&mlel(wmxﬁmaﬁeﬁkdlzww Ve
B. The sol t 2 | N1a t v " '

Surr ed 1B IR G 1 B3 I A AR Urtina Wl P S P 25 m1
flask chr SRIG HFRARPANHE «( Pate NFPRSE #2S APHIUL qnhg Fhe £91umyang, the
fol | owi ng eiuiriet rcommand &3 Sa tWdn) 7 P Imly/mvias witde metthandtlo ddla ddvwinad 10 milhe .

t k het t d t yhe, | t d
& town sard 303 Ohah dF IR SR a8 G Bk e Sepaaee iy L dn e K
sand bed wése manifetrad ah r234 niwitly an gisess BASedqt@crarsi ) BBMWEOISA,
Skel I ysol ya & Juyeruals ithenaluthe & We et them adier 910 (W @lubibind

MImmdtofOHna&m:e
volume; = bed volume).

B. Purification of BBM-1675A2

A 2.65 cm i.d. x 75 cm Glenco column was slurry packed
with Baker bonded phase octadecyl (Cl18) silica gel (40 micron
particle size) in methanol. The column was connected into the
medium pressure HPLC system and equilibrated with 1.5 1 of eluant
(50% acetonitrile - 20% methanol -~ 30% 0.1 M ammonium acetate).
Partially purified BBM—1675A2 (76.9 mg) as obt;ined by the —
procedure of Example 2 was dissolved in 2 ml of acetonitrile and
drawn into the sample loop. The sample was pumped onto the
column. The column was eluted with the above eluant collecting
87 ml fractions. The eluant was monitored at 254 and 340 nm.
Fractions 31 through 38 were pooled and extracted twice with 500
ml aliquots of chloroform. The chloroform was evaporated to
dryness to yield 65.8 mg of homogeneous BBM-1675A2.

BBM—1675A2 was homogeneous in 2 TLC systems, one 2-4
TLC analysis and HPLC.
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‘a . b Registered Trade Mark 0.401
kg/[err] bed under pressurized flow. The colum was never allowed to go
dry.. After a stable colum' bed was obtained, a 2 cmlayer of Qtawa sand
'was added onto the top of the bed. The bed ®is-then eluted with & '
addi ti onal 600-700 m of Skellysolve B._ The bed was eluted with 500 m of
tol uene. The tol uene eluant was evapor ryness to yield 93 ng of
residue B. This parti 2cbfepueidf cedr BBV bA7DbkoceksnmByrt BBN-De 76Nt her
purified according to the procedure of Exanple 3. Exanple 5 Ferfrentati on of
BBM 1675 conpl ex using variant H964-92- A1327Y A variant strain Al327Y,
whi ch was obt ai ned bRaNTEermeatasaPnof 6A8t LAorhBar Aedeproendbn@ora Ehe ai n
No. H964- 94, seaalupedceauraoet! gkampeeectabveyet FRAi:HEY 608t 85 Na NFo 290 sPb¢id fe
starch, 1@%_Lgcgs§ 20.5@6yegst_e;bract 0 Sg NB:aSLne t%Pe ﬁ and 0.1%" |
[err], thePpH B&i Rg2a8Pulreb®Pé +90°BefPor RO QP3| PsafPohian e TRERT 4T | WS
culture was ilnocb&t et &he[ bottomor Abuequaysvohumer of aclshafkerm (@& 1dded.
and 5 n o he ; h Sebb ecked | 0., 8.4, Ec | k., whi ch
fpEeiatapehyudsstipgpabented 58ba 2a8@0uihyFh! CREEYEE 4 Ak

cont ai ned ) ernentation nedlun1congose cane nol asses, 1%
corn star cAti¥yefi §REMRaPouESO5IPPEPKLMABLAB oM &r f] - AnkS b. 266 PEF2Yite he pH
bei ng adj usgedtee gie)beaeredaéarhhazannenedTbﬁ hERTEAL AL THE MBSt EPE Mgyl
out at 280¢.for s_onR. .[Q8 r tibiotic p i on
reached a g%é? répogxcg.giggfﬁ%§/§%¥ E5§§§|8ag_$§§$a%$o§ g%d Lﬁg#ﬁ%Q%ﬁﬁon
of BBM 1675uapnepencfhe Thdtnatecwasdcpdiaechedt innabidt h sebutiton Bo¥El®00
L. equipped with a vacuum take-off (Ace. No. 5396-06). The mat was
washed with 2 liters of chloroform. The filtrate was transferred
to a 20 1 separatory funnel and the phases allowed to separate.
The lower phase (chloroform) was removed.

A 2.5cm i.d. x 40 cm Glenco tube was slurry packed
with 91 g of Woelm silica gel (63-200 micron particles). Using
an FMI RPY-2CSD pump, the above chloroform phase was pumped
through the column. The column was rinsed with 600 ml of fresh

- chloroform. The chloroform eluant was discarded. The column was
then eluted with 600 ml of 10% methancl in chloroform. This
eluant was evaporated to dryness to yield 547 mg of residue A,

Residue A was dissolved into 50 ml of chloroform. The

chloroform solution was added to 20 g of Dicalite in a 1 1 round

. bottom flask. A slurry was created by adding approximately 200
ml of Skellysolve B. The solvents were moved in a rotatory
evaporator. The residue was slurried in 300 ml of Skellysolve B,
The slurry was packed into an Ace flask chromatography tube (Part
No. B5872-14) (41 mm id x 45.7 cm) bf the following procedure. A

- glass wool plug was inserted into the throat of the stop cock
between the cock and the column tube, A 1 cm layer of standard
Ottawa sand was added above the glass wool. The stopcock, glass
wool and .bsand bed were purged of air by passing a pressurized
(5.7 psi) flow of Skellysolve B through them. The slurry was
then added to the column and allowed to form a packed

a b

Registered Trade Mark 0.401 kg/cm®



pH 7.6) was separated to nycelial cake and supernate by using a Sharpl ess
centrifuge. The nycelial cake was stirred with 2,000 L of nethanol for one
hour and the insoluble materials were r@ﬁﬁ&sd by filtration. The activity

%Sgtained in the broth supernate was extracted therefromwth 1,800 L of
~but anol . The net hanol and n-butanol extracts were conbi ned and

concent r abed angerr @riessurized il ovocadihenalo laggi tasn s egfe rnatldrowas v go

aqueous skt oaf(t%Q la) swhimle %qe%«nt edamals efbttafl%eent Iablzofclmc :V'éf?;

an oily salid. Th englxture s, shaken three ti each_of et
h

e
acetate t OtERMALSANEhF2S AARSA ONFRe thE Ho@ §fvv§§‘€ &%II ed Thﬁ k& &tps d:hen
renove thelunedl wikés aanadedaionaledio+ Nacmd tof ZSklellémbltwa)rB of THwe bed

concent rahgﬁ %&g%%g kv:.%fh ryg]?e@n%éﬂ;_%ei_@f t| rrlél@‘% q‘)eq’%l' e&@a%ty%g ow soI i d

of crude 5 Iex
shown by ®VePfsd tﬁﬁLeq érbree§Smt>@t wrie %wgnmforre@eﬁp@n@m s, xheaw 1675

[err] andp[aert-.r:.lan@dpi&\ﬂwd rnemrleqrs@s mBe e e B eS FRrdtdlend p@i}qﬂt&dfled by
a series of c ronatgﬁr |es carried out in a cold roomto

prevent d8FSPFGLES IQﬁﬁ§%§§NPfGﬁgaﬂﬁﬁﬁ &x (20 g) was dissolved in
met hanol (20 nm) and charged on a colum of Sephadex LH 20 ([err] 5.5 x 85
cm. The colum was devel oped with ne%%g&gh$ﬂgg the elution nonitored by

bi oassay u5|ng Staphylococcus aur eus active eluates ver e pool ed,
concentr at ed mepiatd onn @f] \BBMriL6i 754 plex usinge yarignt 9164 BN 78575
complex (4.86 g, potency 203 ntg/ng). The solid was then chronatographed

o 2001 U of ot R el A -

wer e pool &d eatrmeind b@swmmm s&gailnsNoS. ERGde P2 ,arwks

TLC ([errhgeleild inorulat¥ WeqthtINC ot idnEdonRaining 2% soluble starch,
1% glucose, 0.5% yeast extract, 0.5% NB~amine type A and 0.1%
Caco3, the pH being adjusted to 7.0 before sterilization. The
vegetative culture was incubated at 32°C for four days on a
rotary shaker (250 rpm) and 5 ml of the growth was transferred
into a 500 ml Erlenmeyer flask which contained 100 ml- of
fermentation medium composed'of 3% cane molasses, 1% corn starch,
1% fish meal, 0.005% Cuso4'5320, 0.05% Mgso4°7820 and 0.1% Caco3,
the pH being adjusted to 7.0 before sterilization.

The fermentation was carried out at 28°C for 7 days on
the rotary shaker. The antibiotic production reached a maximum
of ca. 1.5 mcg/ml.

—~—

Example 6
Isolation and Purificétion of BBM-1675 Components

The harvested fermentation broth from Ex. 5 (3,000 L,
pH 7.6) was separated to mycelial cake and supernate by using a
Sharpless centrifuge. The mycelial cake was stirred with 2,000 L
of methanol for one hour and the insoluble materials were removed
by filtration. The activity contained in the broth supernate was
extracted therefrom with 1,800 L of n-butanol. The methanol and
n-butanol extracts were combined and concentrated azeotropically




eluted first wth 2% net hanol in chl orofor& and then a m xture of BBM 1675
[err] and [err] (732 ng, potency: 340 nt foll onwed by BBM 16%% .
"B. conpl ex (200 ng, potency: 190 ntg/ng) with 3% methanol in chloroform

[The iatbgvcza H3BN dde/i ¢ 1 | a @St 1 S T OBk e O oP ] fueddd G A1 o Of 240, )
err .

A4 1.h 2% et h |, in benzene. The .bi. ti | uat ]
e ned BFHH SIRT HHT R M Rt arhg A5t Eakte ATt 28 A0 S keI
cont ai ni ndChe muigetriene) sWwBBN HEYE [Errde cviapes atisth 120 Vamerch ofiremtasls. The

' dual . : fr o ,

br 1 s of R T R T o e R o
BBM 16756 [frT§eLs %%r?%m‘("s%f’ﬁij)l %‘é%%-? AW er%ﬁﬁi diy HAgUR ey on
Bondapak Oﬂ:ﬁsimmlrcsf fres rdoricéh txr e Civto Bt WE WRhdMand gﬂal;mttT sli!'i'zﬂl\”sein
aqueous ace i five. e e r anin rck,
s?l ani Zed:a%%ﬁafi@%%&\gﬁ%d eéﬁféneor%%-rfgso erﬁoén%ﬁ\ﬁ {%B%SA@'( 45
My, pot ende tenay o mpgAral A3 Thi® eapplei ofesy SIBOG hyy/Thy) anst HRIQttad be

successi v ' 9 WU {44 | il C nt
A2 (203 A ?&nwﬂ%%\&S%%/fa?eﬁgﬁﬁél e&%eﬂﬁé@’l?%@&zﬂ%?& K anPRvdrn

crystalli T FATH or DISF HIESECRAF AU AV IRV IR &% & REE iR 9y,
potency: 29romatoypaphiees setich ot @icing BB i B iolidin® oo prevent
chr omat ogr A éﬁéﬁnunn of silica gel ([err] 3.0 x 40 cm) wth

chl or of or m and ‘et hanol " as - devel opi ng sol vent. The active fractions
eluted with 4% net hanol in chloroformwere pooled and evaporated to afford

B ST B, 1 70 SSLafay SOr Al 45U Y a8 o o g e

BBM 1675 Igazet%téamggia %éﬁcy:ar&c&&w%&n a Jao%.umn £ Sepha%ex LE-20 (g 5.5
x 85 cm)., The column was developed with methanol and the elution
monitored by biocassay using Staphylococcus aureus 209P. The
active eluates were pooled, concentrated in vacuo and lyophilized
to give a semi-pure solid of BBM~1675 complex (4.86 g, potency:
203 mcg/mg). The solid was then chromatographed on a.column of
silica gel (¢ 3.0 x 70 cm) using chloroform and an increasing
amount (1-5%) of methanol as developing solvents. The eluates
were pooled on the basis of antibacterial activity against S.
aureus and TLC (Si0,, CHCl,-MeOH = 5:1, v/v}) and concentrated in
vacuo. BBM=-1675 Al (425 mg after evaporation, potency: 960
mcg/mg) was eluted first with 2% methanol in chloroform and then
a mixture of BBM-1675 Ay, Ay and A, (732 mg, potency: 340 mcg/mg)
followed by BBM-1675 B complex (200 mg, potency: 190 mcg/mg) with
3% methanol in chloroform. The above BBM~1675 Al was rechromato-
graphed on silica gel (column: ¢ 2.2 x 44 cm) with 2% methanol in
benzene. The biocactive eluates were examined by HPLC (Lichrosorb
RP-18: CH3CN-MeOH—Q.lMCH3COONH4 = 5:2:3, v/v) and the fractions
containing homogeneous BBM-1675 Al evaporated in vacuo to
dryness. The residual solid was crystallized from methanol (10
ml) to give colorless prisms of BBM-1675 Ay (197 mg, potency:
1,000 mcg/mg).

'vacuo. ‘BBM 1675 Al (425 ny af ter evapo%?tioﬁ, pot ency: 960 ntg/ng) was
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CLAIM5 1. The antitunor antibiotic BBM 1675 A which in substantially
purified form (a) appears as white to pale yellow crystals; (b) is soluble
in chlorotorm ethyl acetate, acetone, eth | and methanol, slightly
solubl e in benzene and water, and insol ublé n- hexane and car bon
tetrachloride; (c) gives a positive reaction with ferric chloride, Ehrlich
“and Tol l en's reagentBheantorp ey aef VEBMeHTT oy i nh pakedyuic)i (SHhT iy Hrwas and

ant hrone t&sisraddh F%mgiﬁﬁ%%\}\%méﬁ Oérpté%aggpﬁ@tﬁ‘m (KBrdr suhptang

tially as shown in en djssolved jn CDCL3 exhtdits a Proton

magnet i ¢ Fbsﬁ%éﬁ%k'sd%k??%ﬁﬂ§%%§t%ﬁﬁ?%ﬁ YOUE SHoWRHR G, 2Q9EoR kL bR and
mel ting paih“ﬁ( Bibédleivein?ma]iesabmﬂe[araxﬂiné@)bylaﬂ.(anumﬂdlca!siIﬂr&iz'éfl: of
27 = -19 : as n r | o as
det er m negf ’B@/('CNWES%SO s%gfz%’r%%’co‘?? P'(i )ﬂﬂ%?%gp%?@‘{’% eé’j‘e?geﬁrr'é%{%? ‘{‘4 e
conposi t i &8 of PHERNTYs cﬂal%dmg%nq)s%wdirpg&ﬁ g 6 PR ERNTHYeII0 IODBIT)| Yere
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o o o8t Bt T ABhUPeE &, 1edd Yt ey P SIS ETE) (B VI,

val ue of (BEM%NGIS\A{meEﬂt&nn wstarystallized from chloroform-n-~hexane to
deposit colorless rods (70 mg, potency: 290 mcg/mg). The solid
containing BBM-1675 B mixture was chromatographed on a column of
silica gel (4 3.0 x 40 cm) with chloroform and methanol as
developing solvent. The active fractions eluted with 4% methanol™
in chloroform were pooled and evaporated to,6afford pure BBM-1675
Bl (7 mg, potency: 180 mcg/mg). Another active fractioq was

eluted at 5% methanol concentration, which upon evaporation

afforded BBM-1675 B, (8 mg, potency: 140 mcg/mg).



"Ferr] (75:25 v/v); (k) when dissolved in methanol at a concentration o

0. 01356 g/l exhibits the foll ow ng ultgf | ol et absorption ma . !'ma and
absorptivities: [err] (nm dgéorptivities 320 X<
"12.4 280 shoul der 253 25.71 210
25.5 with no significant change upon aggiifi@n of . acid or base; (1) exhibits

a high performance |iquid chromatograpfy retention tji ' es .
with a C18 reversed phase silica gel colum and the ,m’@m”m%mtjerr]
[err] (5:2:3 v/v); (m has a capability in the field *f chactefi

fungal growth inhibition; (n) induces prophage in |ysogenic bacteria; and
(o) is effective in inhibiting the growth of P-388 |eukema, L-1210

| eukeni a, 1B16 Tkl andakulod BakidioFig S8McilhdAaainwhich. in. subksanniadliyor
anti bi oti ¢ BB LA/ FoAk:Which in substantially purified form (a) appears as
white crystals; (b) is soluble in chloroform ethyl acetate, acetone,

et hanol and net hanol, slightly soluble in benzene and water, and insoluble

i n n-hexane andadarippeatrat aEC whdtiedep palecye@ilvescaypesailsive reaction with
ferric chloride, Ehrlich and Tollen's reagents and a negative reaction in

Sakaguchi, ninhydrin and anthrone tests;
(b) is soluble in chloroform, ethyl acetate, acetone,

ethanol and methanol, slightly soluble in benzene and water,
and insoluble in n-hexane and carbon tetrachloride;

(c) gives a positive reaction with ferric chloride, Ehrlich
and Tollen's reagents and a negative reaction in Sakaguchi,
ninhydrin and anthrone tests;

(d) exhibits an infrared absorption spectrum (KBr) substan-
tially as shown in FIG. 9;

(e) when dissolved in'CDCl3 exhibits a proton magnetic
resonance spectrum substaritially as shown in FPIG. 10;

(£) has a melting point in the range of about 156-158°C;

(g) has an optical rotation of [a]§7 = «191° (c 0.5,
CBC13):

(h) has an apparent molecular weight of 1248 as determined
by mass spectroscopy:

(i) has an approximate elemental composition of 52.17%
carbon, 6.15% hydrogen, 4.63% nitrogen, 9.09% sulfur and
27.96% (by difference) oxygen;

(j) exhibits in silica gel thin layer chromatography an Rf"

value of 0.74 with the solvent system CHCl;-CH;O0H (5:1 v/v)
and exhibits in reverse phase silica gel thin layer

Ce e ey ——— e W e



(d) exhibits an infrared absorption spectrum (KBr) substan- tially as shown
in. FIG 12; (e) when dissolved in CDC13 exhibits a proton magneti

resonance spectrum substantially as shown in FIG Hm“mmul H‘lm‘r\a!tl ng
~point in the range of about [err]; 2 (g)_hgs an optil : [err] =
“[err] =#¢ 0.5, CHC13); (h) has an apparent nol ecul ar meidht of 1248 as

deter m ned by C Vo (4 n.aAPRr oxi nat gg |
conposition ofn?%%%%@?%%§§%§€95§54%%h?%?%ge%? @Tgiﬁgg?fro gﬂggii%&ﬁ@%Xﬁ§%ﬂ
and 28.01% (by FH{ENehe@) (DXY2NY/Y})) exhibits in silica gel thin |ayer

chr omat ogr aphy an value of.0.71 wth the solvent system[err] (5:1 v/v)
and exhibits in yeverse phase silica gel thin |ayer chroma- tography an Rf
val ue of 0.21 wi{R) (R FRReTsd  Thy Fet hanelsal o oncenkea tioh o sEtiins
in nmet hanol at ag£bnexmibits ovthef £01D805Rggulterahibléts absofptiomimg. ma and
ul traviol et abso, ' {4 and absorptivities: [err] (nm

absorptivities géégéfgh fes s 12.2 282 16. 3
282 26.2 214 25.8 with no

signi ficant change uppn adghmjon of acid gpsbaseivitics 68 - (1) exhibits
a high performance Ii mat ogr aphy T

0 12.4
280 shoulder
253 25.1
210 25.5 “

with no significant change upon addition of acid or base;

(1) exhibits a high performance liquid chromatography
retention time of 13.3 minutes with a C18 reversed phase
silica gel column and the solvent system CH3CN-CH3OH-0.1M-
CHBCOONH4 (5:2:3 v/v);

(m) has a capability in the field of bacterial and fungal
growth inhibition;.

{n) induces prophage in lysogenic bacteria; and

(o) is effective in inhibiting the growth of P-388 leukemia,
L-1210 leukemia, Bl6 melanoma and Lewis lung carcinoma in
mice,
2. The antitumor antibiotic BBM-1675 A, which in substantially
purified form:

(a) appears as white crystals;
(b) is soluble in chloroform, ethyl acetate, acetone,

ethanol and methanol, slightly soluble in benzene and water,
and insoluble in n-hexane and carbon tetrachloride;



‘retention tine W t Cl18 reversed phase silica gel colum
and the sol vent syﬁM,m“’l (523 ); (m has a capability in the
field of -bacteri al h i nhidi tfi on; (n) induces prophage in

| ysogeni c bacteria; and (o) is effectlve in |nh|b|t|ng the growt h dfi P-388

| eukem a L-121Qd)egs&dsa.a %H%ﬁﬂ@v%ﬂQ@&c%&@nL%Wtﬁ EQBQl%aEﬁEBQEEé,”EK&Q?ch3-
The anti t unor antdlggtllc BBM1675[er&n] r‘ﬁ)j?tls sol.uble in
chloroform et A a8 S FEKIFRES ﬁaﬁopeﬁﬁ& REAGEL0| ignhSAFagyrtble

i n benzene andniahedr iancGnidhsalthirloael hestisexane and carbon tetrachl oride;
(b) gives a positive reaction with ferric chloride, Ehrlich and Tollen's
reagents and a negatlve reaction in Sakaguchi, ninhydrin and anthrone
tests; (c) exhilht &*R3DiksS aned nf5ases: | ﬁ°§|§§é9f‘uﬁPFRBFPmsdB&fdnsupiS&IaPy
as shovvn in Fl @iadly &s whowndiigseiregd 2 [err] exhibits a proton magnetic
resonance spectrum substantially as shown in FIG 7; (e) has a nelting
point in the range of about [err]; (f) has an optical rotation of [err] =
[err] (c 0.5, ([edr mhen @gﬁswdye@nlapﬂmcilnauelbheseatatotonpmaghemmcof
54. 55% car bon, :@s%%n@edrswehu%r %%%)s@ heagen &s3Koat! SHr 3R 24,77% (by
di fference) oxygen; exhlblts ?n I ca ge Fayer
chromat ography an Rf val ue of 0. 72 with the solvent system[err] (5:1 v/v)
(£) has a melting point in the range of about 147-149°C;

(g) has an optical rotation of [a]27

cac13)

= - 179.4° (c 0.5,

(h) has an apparent molecular weight of 1248 as determined
by mass spectroscopy;

- (i) has an approximate elemental composition of 52.71%
carbon, 5.94% hydrogen, 3.94% nitrogen, 9.39% sulfur and
28.01% (by difference) oxygen;

(j) exhibits in silica gel thin layer chromatography an Rf
value of .0.71 with the solvent system CHcl3—CH3OH {5:1 v/v)
and exhibits in reverse phase silica gel thin layer chroma-
tography an Rf value of 0.21 with the solvent'system
CH,CN-H,0 (75:25 v/v);

(k) when dissolved in methanol at a concentration of 0.02052
g/l exhibits the following ultraviolet absorption maxima and

absorptivities:
A a {nm) absorptivities
320 12,2
282 16.3
282 26.2
214 25.8

with no significant change upon addition of acid or base:;

i m——————— [ . - e e e ———— —— e —
P et



and exhibits in reverse phase silica gel thin [ayer chroma- tography an Rf
val.ue of 0.28 with the solvent system/[err] (75:25 - (1) exhibits the
followi ng ultraviol et absorption maxi ra whefh8 di ssol Wmmmmﬂ"ﬁﬁ’ﬁ”“ 0. OLN
‘[err] andJdQ. OIN [err] W max nm([err]) et ] \ err]
(286) in methanol 292 (158) 320°(122) W
[err] nm([err]) g ; : ( .o JOLN HC1- CH
282 (160) 320 (1569 66§1Féfﬁlah#ﬁgﬁeﬂ?rf?rma%%% 1%%E£d %thggtograpg§3252
(280) in 0.OLN [ &etpntion time of 17.3 minutes with233Cﬁ%agpvgxgeglgnpsg
(j) exhibits a hisghiear geimerqann Akl thiar @BRVRBTARYY: tetl Vi icl R .67 18- O
mnutes with a C&g rﬁ egsgﬁqée ? l,ica gel colum and t he 3sol vedt system
[err] [err] (5:2: 3& é@?ﬁ( ) *na g 33pabi|ity in the field of bacterial and
fungal growth inhibition; (1) induces prophage in |ysogenic bacteria; and
(m is effective;iyy i nasbat cagabheigyonhhtné Pi388 beukaatariAl"heE: rér-al
The anti t unor antL?Eg&Lc §§N§1§75 Lerr] which: (a) is soluble in

chl orof orm ethyl*acetat%, 3Q3t5R87 et hanol and net hanol , slightly soluble
in benzene and water, and insoluble in n-hexane and carbon tetrachl oride;

(b) gives a pos‘Rk%eikﬁﬁEEEOBerthLe&Biiy%@b%kkgebaggﬂkkﬁ? and

(o) is effective in inhibiting the growth of P-388 leukem-
L-1210 leukemia, Bl6 melanoma and Lewis ling carcinoma in "~
mice.

St

3. The antitumor antibiotic BBM=-1675 A3 which:

(a) is soluble in chloroform, ethyl acetate, acetone,
ethanol and methanol, slightly soluble in benzene and water,
and insoluble in n-hexane and carbon tetrachloride;

(b) gives a positive reaction with ferric cKloride, Ehrlich
and Tollen's reagents and a negative reaction in Sakaguchi,
ninhydrin and anthrone tests;

(c) exhibits an infrared absorption spectrum (KBr) substan-
tially as shown in FIG. 3;

(d) when dissolved in CDCI3 exhibits a proton magnetic
resonance spectrum substantially as shown in FIG. 7;

(e) has a mélting point in the range of about 125-127°C;

(£f) has an optical rotation of [0137 = - 161° (c 0.5,
CBC13):

(g) has an approximate elemental composition of 54.55%
carbon, 6.46% hydrogen, 3.73% nitrogen, 7.49% sulfur and
27.77% (by difference) oxygen;



and Tol len's reagents and a negative reaction in Sakaguchi, ninhydrin and

anthrone tests; (c) exhibits an infrared absorptio r r).. subst an-
tially as shown in FIG 4; (d) when di ssolve@9is [Hlmﬁmr“ﬂ“ Ejeﬁ*roton
magneti ¢ resonance spectrum substantially as shown : as a
melting point in the range of about [err]; (f) has an.optical rotatlon gb

[err] - [err] (c(B)Sechbits(gh baiiea gppraﬁinaleysteemﬂﬁﬁ&t

o Sosh carhon, SvaRuehUE! 9007, wIeRIUNE! LOSUER: ByOiZhobirt ARt 48%&%

di fference) oxygen I'n sil
Rf value of 0.7130ftRxRRBiLS) wensegysﬁenp{zése]s(ng_avcn; fahmhel(&yén tet: doma-

reverse phase sitbograghy &hiREl wgﬁecbfomazst@g{ﬁp&ye an, ﬁf} ’Ta%ﬁ mO- 78
wi th the sol vent cRYekem aéefzé.é%S:; viv); (i) exhibits t 0 omnn

ul travi ol et absorpﬁlon xi M el Y sSoIved i n et hanol, -O OLN [err] and
0.OLN [err] WY [err] nm([err]) : 253 (257) in

gg???nﬁh]([er (i) exhibits the follow1n383 éégﬁgﬂéﬁgnrﬁ%#Qﬂﬁ&ﬁnrmﬁx‘ma
282 (155) 320 (1"1%5‘ RiFePlyednip Rethanol, O o1 Hel-cif o and 0.01262

(266) in O. C&hlﬂe@n}c33oa 283 (160) 318 (118) ;

13 .
uv Xmax nm (Elcm) : 33 (286)
in methanol 242 (158)
320 (122)

uv A nm (Elt ) :

max lem : 253 (287)
in 0.01N HCl-CHBOH 282 (160)
320 (126)

UV A___ nm (ELY ) : 252
max lem _ : (280)
in 0.01N NaOH-CH.OH 283 (162)

3
318 (120) ;

(j) exhibits a high performance liquid chromatography
retention time of 8.0 minutes with a c18 reversed phase
silica gel column and the solvent system CH3CN-CH3OH-0.1M
CH3C00NH4 (5:2:3 v/v); y

(k) "has 'a capability in the field of bacterial and fungal
growth inhibition;

(1) induces prophage in lysogenic bacteria; and

(m) is effective in inhibiting the growth of P-388 leukemia
in mice.

4, The antitumor antibiotic BBM-1675 A4 which:



(j) exhibits a high performance |iquid chromatography retention tine of 5.1

mnutes wwth a [err] reversed phase silica gel colu

system [egr] [err] (5:2:3 v/v); (k) has capabi | i Fglliﬂﬂ Bgi“ﬂ ‘lg
bacterial and fungal growth inhibition; (2 P i nduces sageni ¢
bacteria; and (m is effective in inhibiting the gromh of P-388 | eukem a
in mce. The atd)tisnsohubldi Db i ch BRMAGTD, Bathwl chcefade ) sasetabke in

chl oroform et t , a bapol t sQ e
i n benzene amﬁﬂﬂ?égf Qﬁ T%g%%ﬁﬁ?é ?%Pﬁﬁﬁ a%glgﬁ% cgﬁbbeé%égga%ﬁﬁo gQL
(b) gives a po%mﬂux/es%%%eohnvmlhe*em?i%neh%w@e tehrackhonhdeTol len' s

reagents and a negative reaction in Sakaguchi, ninhydrin and anthrone
tests; (c) has nelting_point. in the_r about 159-161C,

ot ot (bl TFLI 0% 80Tk e | BERbEL0F Phs 8 RH- 18 oA PR 0L S 20
gel thin Iayeram@rnmble@raphqagmnﬁ& and ue wégdt B3e wredct hen sbh veakagyshim

[err] (5:1 v/v ﬁ@% rsgsphase silica gel thin layer -
72 - chronaia %§fgn9 Pﬁ%g%§ Osisgmnth the solvent system CH3CN-H

20 (75:25 v/v); (f) exhibits the followi ng ultraviol et absorption maxi ma
when di ssol ved(&n éi‘ﬁbﬂﬂ@é af. Ak deed] abs6lr Pr oM §6 64 rbly henf} sabstent])

253 (225) Intnﬁify as shown in FIG. 4; (140)

(d) when dissolved in CDCl3 exhibits a proton magnetic ~
resonance spectrum substantially as shown in FIG. 8;

{e) has'a melting point in the range of about 123-126°C;
(£) has an optical rotation of [a]§7 -~ 176° (¢ 0.5,;CHC13);

(g) has an approximate elemental composition of 54.65%
carbon, 6.29% hydrogen, 3.51% nitrogen, 8.07% sulfur and
27.48% (by difference) oxygen;

(h) exhibits in silica gel thin layer chromatography an Rf
value of 0.71 with the solvent system CHCL ;-CE,OH (5:1 v/v)
and exhibits in reverse phase silica gel thin layer chroma-
tography an Rf value of 0.78 with the solvent system
CH3CN-HZO (75:25 v/v);

(i) exhibits -the following ultraviolet absorption maxima
when dissolved in methanol, 0.01lN HCl-CH3OH and 0.01N
NaOH—C3308

1% .
ov Xmax nm (Elcm) s 253 (257)
in methanol 282 (153)

320 (117)



"320 (104) W [err] nm([err] 253 (225) in

(()tgﬂ\l].gé”] : 2522?3384?% ﬁlﬂlﬂﬁﬂﬂﬂlﬁmmﬂe”] "

283 (141) 318 (105); (g) has a capability-ifkhe fi&ld of bacteérial aH&
fungal growth inhibition; and (h) induces prophage in |ysogenic bacteria.
6. The antitunomgvamibi qim C(%@\AﬂG?S B2 which: (a) is sql @llze (i288)
chloroform ethyl, a , € gﬂqﬁ et hanol and net hanol, sli.g sol ubl e
in benzene and mdf%ﬁfﬁgﬁgiyﬁgo uble in n-hexane and carbonaPétRE%ﬁporide;
(b) gives a positive reaction with ferric chloride, Ehrlicl328nd1I8)l en's
reagents and a negative reaction in Sakaguchi, ninhydrin and ant hrone
tests; (c) has a pelting pointig n the range of about 156-159C; (d). has an
opti cal rotationiﬁaﬁmxx]éa (]I¢;X] (c 0.5, [err]); (e)zéﬁhﬁéﬁﬁé in
silica gel thin lizyer.GIN dfed an Rf value of 0.60 w23 t(agogol vent
system[err] (5:1 v/v) and exhibits in reverse phase siligqsgghl%@iq | ayer
chroma- tography an Rf value of 0.16 with the solvent systémT] (75:25
v/v); (f) exhibits the follow ng ultraviolet absorption maxi ma when
di ssol ved in met heyiplexWisiey [£mMilgh e rEdtdncy Nligdy d h]l matogkaphl)
248 (212) . . . . , '
retention time of 5.1 minutes with a c18 r.-ersed phase
silica gel column and the solvent system CH. N-CH,OH-0.1lM

CH COONH4 (5:2:3 v/v);

3
3

(k) has a capability in the field of bacterial and fungal

growth inhibition;

(1) induces prophage in lysogenic bacteria; and

(m) is effective in inhibiting the growth of P-388 leukemia
in mice,.

5. The antitumor antibiotic BBM-1675 Bl which:

(a) is soluble in chloroform, ethyl acetate, acetone,
ethanol and methanol, slightly soluble in benzene and water,
and insoluble in n-hexane and carbon tetrachloride;

(b) gives a positive reaction with ferric chloride, Ehrlich
and Tollen's reagents and a negative reaction in Sakaguchi,
ninhydrin and anthrone tests;

{c) has a melting point in the range of about 159-161°C;
(d) has an optical rotation of [u]g7 - 171° (c 0.5, CHC13):
(e) exhibits in silica gel thin layer chromatography an Rf

value of 0.63 with the solvent system CHC13-CH3OH (5:1 v/v)
and exhibits in reverse phase silica gel thin layer



i n nmet hanol 279 (1.41) 318 (103) W [err]
nm([err] : 248 (210) in 0.01N [err]
I
]

(253 im0 foryy o rerrh el e sy [HMIIRAYIN

has a chpability in the field of.bacterial and fungal grfowfh ¥ nht bi’ti on;
and (h) induces ophage in sogepi.c bacteri.a,. The,  process_for the
producti on of tth B F?Bﬁﬁﬁphﬁthigfiga Bﬁ$?§7§‘ii WAFBhtRENPPI¥ERE sSystem
cultivating a BBNB%GNSH@D-pﬂ6d26imgvﬂbrain of Actinomadura verrucosospora
in an aqueous nutrient medi um containing assimlable sources of carbon and
ni trogen under subnerged aerobic conditions until a_recoverable anmunt of
BBM 1675 Al is pf&dueEBiByt&atBecfgahPeipenudsraviolet 8’ nREPLAPANPAXHRA
recovering BBN@1655nAaiEseuwéaeinuhéuhana&dionnla.utheagrqceﬁa acopndi ng
to daim7 mheregnOLQ? 85#21675 Al- producing organi sm hds the identifying
characteristics Al FB dura verrucosospora strain H964-92 (ATCC 39334),
Acti nomadura verrucosospora strain Al1327Y (ATCC 39638), or a BBM 1675 [err]
- produci ng nut agi thereqh. (81% The process for the productikgn(9hsihe
antitunor antibioti c™8RM 1 551F@rr] whi ch comprises cultivating. a BBM 1675
[err]-produci ng $®rBe&RBROAct | nomadura verrucosospora in an*&ngﬁﬁ§

nutri ent nmedi um contai ning assim | able sources of carbon afdsn{i8éyen under
subnerged aerobic conditions until a recoverable amount of BBM 1675 [err]
i's produced by said organismig said culture nmedium

ma x nm (Elcm s 253 (225) . \\u
in 0.01lN HCl-CHaoﬁ 282 (140)
320 (105)
ov A___ am (E*¥ ) : 252 (236)
max lem .

in 0.0lN NaOH-CH3OH 283 (141)
318 (105) ;

(g) has a capability in the field of bacterial and fungal
growth inhibition; 2and

(h) induces prophage in lysogenic bacteria.

6. The antitumor antibiotic BBM-1675 B2 which:
({a) is soluble in chloroform, ethyl acetate, acetone,
ethanol and methanol, slightly soluble in benzene and water,
and insoluble in n-hexane and carbon tetrachloride;
(b) gives a positive reaction with ferric chloride, Ehrlich
and Tollen's reagents and a negative reaction in Sakaguchi,
ninhydrin and anthrone tests;

(c) has a melting point in the range of about 156-159°C;

(d) has an optical rotation of [u]§7 - 122° (¢ 0.5, CHC13):



and then recovering BBM 1675 A2 fromthe culture nedium 10. The process
according to d ai ] M 1675 A2-produci ng organi sm has the
. dentifying char aglmlmmllﬁmu)ﬂ'lﬁ]:l nomadura 7ABekr ucosospor a strai d iH64- 92
(ATCC 39334), Actindmablur'a Ver fucbsospora strain Al1327Y (ATCC 39638), or a
BBM 1675 [err] - producing nutant thereof. 11. The process for the
production of tHe2 hre¥hilidis okt | i b9 BBVHhETE 1Y erkhichiropetogiraghy an Rf
cultivating a BRM G SoAD PO I Iveaft ARiRaMREHIA a1 DHCQSIPY,F)
in an aqueous nutrient qggnncontainin assi m_l.abl e zﬁurggs Sf carbon and
nitrogen under §Uﬂ%mﬁ et oM F TOHAT | QitihicR 88doFi8nHaYS%oGRE OBF =
BBM 1675 [err] itographiceaah RE sed dieorafarf Sl iwiltdaitd ec slotlur-a tnsgistemand t hen,
recovering BBM 16 %V fd O{agmas q}z‘;we medi um 12. The process according
1675 A3-pr

to Claim1l whereih the? BB oduci ng organi sm has the identifying
characteristics of Actinomadura verrucosospora strain HI64-92 (ATCC 39334),

Acti ngmaglur a v?r(rfthOéﬁ,nsmu?s S&Heai_rﬂbJAJ&&?ﬁé (AR vVINAR) ag@bf:ﬁtliswlt #haxdmherr]
- produci ng nu r eof. .. .The .nrocess r o) e
anfi t unor gnti b%{}ﬁ% %16"7%63[’@'} lr]’]e%rﬁr}: 'co‘iw‘gjrlldsg?lgﬁ%ﬁi at’f’ﬁggaog&m 1675

“[err]-produci ng NAQEsGH (O Act i nomadura verrucosospora in an agueous

nutrient nmedi um containing assiml abl e sources of carbon and nitrogen under

- subnerged aerobi ¢_conditions jutil a recoverabl e amount of BBM 1675 [err]

.is produced by & Pmrgdt séﬁ]icnn aid cul ture medi um and ‘t R88 rédddering

. BBM 1675 [err] fimmeéthamal t ure nedi um 14. The procegg9agtdnding to

. Claim 13 wherein the 33M 1675 A4-produci ng organi sm has t?g iq R}ifying
characteristics of Actinonmadura verrucosospora strain H96 -82 ? 39334),
Acti nomadura verrucosospora strain Al327Y (ATCC 39638), or a

OV A, om (Ele) : 248 (210)

in 0.01N HC1-CH,OH 279 (140)

318 (103)

ov A__. am (EXY ) : 248 (233)
max lcm . ¢

in 0.01N NaOH~CE,OH 278 (150)

318 (110) ;

(8) has a capability in the field of. bacterial and fungal
growth inhibition; and

({h) induces prophage in lysogenic bacteria.

7. The process for the production of the antitumor antibiotic
BBM-1675 Al which comprises cultivating a BBM~-1675 Al-producing
strain of Actinomadura verrucosospora in an aqueous nutrient
medium containing assimilable sources of carbon and nitrogen
under submerged aerobic conditions until a recoverable amount of
BBM~-1675 Al is produced by said organism in said culture medium
and then recovering BBM-1675 Al from the culture medium.

8. The process according to Claim 7 wherein the BBM-1675 A, -
producing organism has the identifying characteristics of
Actinomadura verrucosospora strain H964-92 (ATCC 39334),




BBM 1675 A4 - produci ng nmutant thereof 15. The process for the pro I on
of the-antitunor antibiotic BBM 1675 Bl which conpris m‘\\m “ t\
BBM 18¥5 Bl-producing strain of Actinonmadura verrucosgﬂ“‘“ ous
nutrient nedi um containing assinilable sour®®s of carbdn &nd"nitrogen under
subner ged aerobic conditions until a recoverable anount of BBM 1675 [err]

Is pr Oduced$9¥iﬁ@hﬁdﬁﬁ:ﬂa%ﬂ‘hb%s@@?@rQUls"tlﬂEQnWRdBQ'T‘!a@SithE?G%%‘?VebknS
BBM 1675 B } 1 : Tgsﬂgroce s according to O aim 15
wher ei n t he EBMALGBTS & - prRXRAVTH & B HAE T e i denti fyi ng
characteristics of Actinomadura verrucosospora strain H964-92 (ATCC 39334),
Acti nomadurg vefLucQs ra r gl A 3 8 a BB 5. B =
pr oduci ng fanigfhgrggggs1f?ET%ggpéégéégtﬁéﬁcgﬁe%ggoéﬂg?FSQfgfQF%2Z§°§1C
antitumor aBBMbil6{i5c ABBWhichs CBRPEIASES - C8ABAVassngupt BBYrilAg aARBRF2EREing

B2- produci ng¢$hial B£0hcAGhibhadREr %e‘tQ'ﬁE:'é@@%%Q@@r ani BnadqaedaauauBriehent
medi um cont ai on _an

ILng assTmMTabl € soyrGes car t d
subner ged a@ngP COR&RE NGRS GﬁﬁﬂplgapgfoﬁgPﬁﬁﬁé ﬁgoghfgggeggﬁrﬂg%5°§§nis
produced byuadied supmergndi aersdii¢ conditdomsduntiind téeovercolerameunt of
BBM 1675 B2 0 e ,cul; ' 18,587 di ' 7
o o ne SRR AU BT oy s oThE B SRSS0068 00010 choe Chih

char act er i seh@s tBenAgecayREdnga A8d8sdspSFramstRei FULSBEoPEAYRE 39334),
Acti nomadura verrucosospora strain Al1327Y (ATCC 39638), or a BBM 1675 B2 -

produci ng ant t hereof. - 16 -~ 19. Lcat | LSl an .

effective a PniE%SbfgpcﬁéfeagfoégﬁPf6f§ &ﬁ%qEB%$kggggigPtBENg§g7%6R§,

BBN¢1675-A4AZBBWbﬂ&tinpeDmpaodsazhﬁﬁ61$e[éﬂﬁptifainssshhnaatetiStiCS of
Actinomadura verrucosospora strain H964-92 (ATCC 39334),
Actinomadura verrucosospora strain Al327Y (ATCC 39638), or a

BBM—1675'Aa - producing mutant thereof.

11. The process for the production of the antitumor antibiotic
BBM-1675 A3 which comprises cultivating a BBM-1675 A3-producing
strain of Actinomadura verrucosospora in an aqueous nutrient
medium containing assimilable'sources of carbon.and nitrogen
under submerged aerobic conditions until a recoverable amount of
BBM-1675 A3 is produced by said organism in said culture medium
and then recovering BBM-1675 A3 from the culture medium.

12. The process according to Claim 11 wherein the BBM-1675
A3-producing organism has the identifying characteristics of
Actinomadura verrucosospora strain H964-92 (ATCC 39334), -
Actinomadura verrucosospora strain Al1327Y (ATCC 39638), or a

BBM-1675 A3 - producing mutant thereof.

13. The process for the production of the antitumor antibiotic
BBM=-1675 A4 which comprises cultivating a BBM-1675 A4-producing
strain of Actinomadura verrucosospora in an agqueous nutrient
medium containing assimilable sources of carbon and nitrogen
under submerged aerobic conditions until a recoverable amount of
BBM-1675 A4 is produced by said organism in said culture medium
and then recovering BBM-1675 A4 from the culture medium.

S—
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"method for therapeutically treating an aninmal host affected by a m crobial
infection. 20. Medi cation conprising an effecti veulmmu u ﬂ ' dose
of BBM 1675 A, BBM 1675 A2, BBM 1675 A3, BBM 1675 HH mu’m or , -
"BBM 1675 [err], for use in a nethod for tRAer&p&uticallytreati ng an ani mald &
host affected by a malignant tunor, 21. A pharnaceutical conposition

conpri si ng hﬁ-ef?é%t?%@cﬁﬁﬁiﬁ$¢°é¢hmﬁa}°d§£%#ﬂ bt wsweigyheg BEYsMGTSTS A2,
BBM 1675 A3a, BPMJEd bnfMor FaM i had ethid DdelRBM NG diirdctdt izdiivsnals on

with a pharggceut| - ' ilu . ' r t

conpositi OM yetfdcosos é’ $m§;trrifaair?nﬁqsbﬁi ng ¢ ntjgocg“éBM 1675
A, BBMW 167AchRnomiin 18 7%e PRUCEINSBGTS Fkica BBV BBM (ATCC 39638)1,67% B2 in
conbi nati on armaceuty cal ri e LL.uent . 23. A biologically
pure cul tur eég&'qt%esp%‘tr og’%g%éiﬁlﬁgrﬁ%cb\g{%tr?g‘r‘?agﬁregle\%r rucosospora strain

H964- 92 (ATCC 39334), said culture being capable of producing at |east one
of the biaclfve Thepprnecréss ofot hehanprddwdticorBRN 1645 ant iax umeaoaartdlbietic
quantity upQRmC Evat i on. i u S i1 [ taj ni .
Gsei mi 1 bl coonCEE1s 8, R L BB ERL MVl JP AR B Aptdaucing
cul ture of $hEaiRcPHolehineMAGEA Ny ddb Ao rRFUEOLS BUATIZNY

(ATCC 39638pedsamdcéntiin EnPeasimalabl € sdu ¥ Nardon @2 ndReoQfent he

bi active conggnent sbof thﬁ antibjotic qBBEI\T/{e1675 in.a recc ar abhe[nequant ity

upon cul ti vAPFBH PROASTARLBTROMLT (TEHI TR LM & ACRGVaSaPiel appEnt’ of

sources of BBMPDAHTANE, nisrpueduced by said organism in said culture medium
" and then recovering BBM-1675 Bl from the culture medium.

16. The process according to Claim 15 wherein the BBM-1675
Bl-ptoducing ofganism has the identifying characteristics of
Actinomadura verrucosospora strain H964-92 (ATCC 39334),

Actinomadura verrucosospora strain Al327Y (ATCC 39638), or a

BBM-1675%5 B1 - producing mutant thereof.

17. The process for the production of the antitumor antibioctic
BBM=-1675 BZ which comprises cultivating a BBM-1675 Bz-producing
strain of Actinomadura verrucosospora in an agueous nutrient
medium containing assimilable sources of carbon and nitrogen
under submerged aerobic conditions until a recoverable amount of
BBM-167S 82 is produced by said organism in. said culture medium
and then recovering BBM=-1675 B, from the culture medium,

18. The process according to Claim 17 wherein the BBM-1675
Bz-producing organism has the identifying characteristics of
Actinomadura verrucosospora strain H964-92 (ATCC 39334),

Actinomadura verrucosospora strain Al1327Y (ATCC 39638), or a

BBM~-1675 B2 - producing mutant thereof.



25. Chem cal conpound BBM 1675 [err] obtai ned by cultivating
"ActLHéhadura verrucosospora strain HI64-92 (ATCC 3933 or Al327Y (ATCC
39638). 26. Chemi cal conmpound BBM 1675 [err] o gﬂﬁﬂﬂﬂ” utﬂ vatlng
Acti nomadura verrucosospora strain H964-92 (ATCC 39

39638). 27. Chem cal conpound BBM 7675 [err] obt ai ned by cul tlvatlng
Actinonadura'verrucosospora strain H 964-92 (ATCC 39334) or A1327Y (ATCC

39638 10 2 I M1 6.4
cultlbatlng Act’i*no Eﬁ'gbgg ggs gggga%gtra?ﬁﬁﬁgﬁﬁkéb%?ﬁﬁﬁﬁﬁgﬁgéi? or
A1327Y (ATCC @G&@8)of BEBM-1675 GhemERdl-1&dtdynd BBRMIE'AS Aprr] obtai ned by

cul tivating rg@cglra v GSas s tHEML 65 B HIGL O U deAREC a39334) or
A1327Y (ATCC ?gg{;g} §t gﬂMLCl Chem Eﬁl %cri Hm(?Iund BBM4675 [.err] .obtai ned by

cul tivating A@teitﬁ’&?acﬁi’rra thenARENISTdry TS HiNd et 34) or
A1327Y (ATCC 33G)tedby a micGayislalirmfengmiord BBM 1675 [err]. 20 32,
Chem cal conpound BBM 1675 [err]. 33. Chem cal conmpound BBM 1675

[err]. 34. 20 .Che el c somirgro oo eBBIM116% far] evfiflec BB/ tumorcHawidd|ting
compound BBM 1070 [ 'dem-b7s A, FHMIEYs PRl 1898 1075 dpurile7s

A4, BBM-1675 Bl or BBM-1675 BZ’
therapeutically treating an animal host affected by a

for use in a method for

malignant tumor.

21. A pharmaceutical composition comprising an effective antimi-
crobial amount of BBM-1675 Al' BBM-1675 Az, BBM-1675 A3, BBM-1675
A4, BBM-1675 Bl or BBM-1675 B2 in combination with a pharmaceuti-
cal carrier or diluent.

22. A pharmaceutical composition comprising an effective tumor-
inhibiting amount of BBM-1675 A,, BBM-1675 A,, BBM-1675 A,,
BBM=-1675 A4, BQM-1675 Bl or BBM-1675 Bz in combination with a
pharmaceutical carrier or diluent.

23. A biologically pure culture of the microorganism
Actinomadura verrucosospora strain H964-392 (ATCC 39334),
said culture being capable of producing at least one

of rhe biactive components of the antibiotic BBM-1675

in a recovérable quantity upon cultivation in an
aquec - . nutrient medium containing assimilable sources
of car: n and nitrogen.

24, A iologically pure culture of the microorganism
Actinome ura verrucosospora strain A1327Y (A7..C 39638),
said cultire being capable of producing at le. .t one

of the b ractive components of the antibiotic TAM-1675

in a recc 3:rable quantity upon cultivation in &~
aqueous n' .rient medium containing assimilable s.:rarces

of carbon und nitrogen.
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25. Chemical compound BBM-1675 Ay obtained by
cultivating Actinomadura verrucosospora Sstrain
H964-92 (ATCC 39334) or A1327Y (ATCC 39638).

26. " Chemical compound BBM-1675 A2 pbtained by
cultivating Actinomadura verrucosospora strain
H964-92 (ATCC 39334) or A1327Y (ATCC 39638).

27. Chemical compound BBM-1675 A3 obtained by
cultivating Actinomadura verrucosospora strain
H-964-92 (ATCC 39334) or A1327Y (ATCC 39638).

28, Chemical compound BBM-1675 A4 obtained by
cultivating Actinomadura verrucosospora strain
H964-92 (ATCC 39334) or A1327Y (ATCC 39638).

29. ' Chemical compound BBM-1675 B1 obtained by
cultivating Actinomadura verrucosospora strain
H964~-92 (ATCC 39334) or A1327Y (ATCC 39638).

30. Chemical compound BBM-1675 Bzobtained.'by
cultivating Actinomadura verrucosospora strain
H964-92 (ATCC 39334) or A1327Y (ATCC 39638).

31. Chemical compound BBM-1675 Al‘
32. Chemical compound BBM-1675 Az'
33. . Chemical compound BBM-1675 A3.
34. Chemical compound BBM-1675 A4.
35. Chemical compound BBM-1675 B,.

1
36. Chemical compound BBM-1675 Bz.
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