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to' ‘be pagl €11) Gorvgntion Applcativh¥d. 67 48hd by t he fol | ow ng Sz i
i nvent i on (33 Bidedt1s Apaihi¥htthr acycli ne anti biotics and t ofklk
and r ecovidy (3nUnitadiisstesdf Ameariep €éS)cl i ne gl ycosi des have e
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particul ar ogﬁé *VHK |0 i nterest | n t he\Ng cer
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Preparatlon of a 2973 gﬁgg % cus [e \»j us is
dis-*closed in U S Pa 3% e em.ca conver5| on: of daunorrym nto

adri anycin 1 2 IH sEHRET I§% HE.
15 Daunonyci n H)nrvgli ﬁmgnng 4 WeLIGRM gus. i.n U, K. 1,003, 383)
may ‘be the sane as Rhm—ﬂ?m;i enc's 13, 057 R P (formerly r ubi dorryC| n and

now daunori bicin; see' U K. 985,598, 1,188,262 and 1, 241,750 and U. S
3,616,242) and is probably identical to Ci ba's danubonym n disclosed in-

U.S. 3,092,550 and U. K20 901, &30. See also U._S. 3,686, 163 .on
di hydr _odaunorrym n. = '(54) ANTHRACYCLINE ANTIBIQTE GEMPRUNDE 2nd ci ner ubin B,
gl ycosides of the aglyCQAe pRaSY6L MMM OORPARS adcap&%%aww d6a- 846, 130
[see "also U S. éndéﬁaemd oKete | Sette SICDél@vakel UhitedeStatal of 1d:a;ThsMngbl al
Agents and Chermtﬁche ;gd% a8 SAVE@, 7w Xpnll, mmkamoomypmmmm 1466i
(1960) C America, do- he eclare the invention for which we pray that a patent. may be

5 granted to us, and the method by which it is to be performed, to’ be particularly 5

descnbedma.nd bythefollowmg statements— -
3 . . “This invention relates to. new anthracyclme antibiotics and to theu' production.
_ and recovery.
A number of anthracycline glycosides have been described in the literature. :
10 . Among them, duanomycin and adriamycin are particularly being watched with keen 10

)

interest in the field of cancer chemotherapy and have alxeady been applied clinically
for human cancers, -
- Preparation of adnmycm by fermentation of S. peucet:cus var. caesius is dis-
'closed in U.S. Patent 3,590,028, Chemical converslon of daunomycin to adna.mycml :
15 is taught in U.S. 3,803,124, : .15
Daunomycin (produced by fermentation of S. peuceticus in UK. 1,003,383)
. may be the same as Rhone-Poulenc’s 13,057 R.P. (formerly rubidomycin and now

daunon’bmm, see U.K. 985,598, 1,188,262 and 1,241,750 and US.. 3,616,242) ‘and
~is probably identical to Ciba’s danubomycin disclosed in U.S. 3,092,550 and UK.
.20 901,830. See also U.S. 3,686,163 on dihydrodaunomycin.. .20
‘Cinerubin ‘A and cinerubin B, glycosides of the aglycone s-pyrromycmone,
disclosed in U.K. 846,130 [see also U.S. 3,864,480 and Keller-Schierlein, et al,
. Antimicrobial ‘Agents and Chemotherapy, page 68 (1970) and- Chemical Abstracts,
v 54, 1466i (1960)].
25 The anthracycline glycoside carminomycin described in J. Antibiotics 27: 254— 25
: 259 ‘(1974), in West German Specification 2,362,707 and in J. Amer. Chem. Soc. '
Iy 97(20): 5955—5956. (1975) has been reported to be active against several animal
tumor systems.
Trypanomycin is described in Annmlcrobml Agents and Chemotherapy 1: 385— :
30 391 (1972) as having strong antiprotozoal actxwty It has an aglycone similar to but 30
not identical with e-pyrromycinone. . . .
The antibiotic pyrromycin’ disclosed in Chem..Ber. 92: 1904—1909 (1959) con-
tains the aglycone e-pyrromycinone and the - glycosidic sugar rhodosamine. - B
For further illustrative and summary disclosures of anthracycline annb:oncs see '
35 Index of Antibiotics from iActinomycetes, Hamao Umezawa, Editor-in-Chief, Univer- - 35
sity of Park Press, State College, Pennsylvania, U.S.A. (1967) as follows
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25 The ant hracycline gl ycosi de carm nonycin described in J.
Antibiotics 27: 254- 25 259 (1974), in West Cerman Specification 2,362, 707
and in J. Amer. Chem_ , -

be active agai nst several aninmal tunor systens. -Trypanonycin i s described
in Antim crobial Agents and Chenotherapy 1: 385- 30 . 391 (1972) as
having strong antiprotozoal activity. It has an aglycone simlar sto but 30
not identical with e-pyrronycinone. The antibiotic pyrromycin disclosed in
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cul tivating
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subst antjaal a ¥ ] Hiosai d Qgganl sm

in said cultume;he Adldlf i VA R&diBRor sgmpoﬂa@e n,pmthe -
culture separation ‘and isolation of the mdmdual annbmtlc compounds as by: chromatographic
procedures. The bohemic acid complex and its bioactive components designated herein ' i
as musettamycin and marcellomycm extiibit both antibacterial and antitumor. activity. :

30 Bohemic acid complex and its components marcellomycin and musettamycin may. 30

: be produced by fermentation. of a new member of the genus Actinosporangium N
designated Actinosporangism sp. stiain C—36,145. The above organism- was ‘obtained v
from a soil sample taken'from Oritario, Canada, ‘A culture of the organism has been
deposn:ed in the American Type: culture Collection, Washmgton, D.C, and added to

35 its permanent collection of. microorganisms as A.T.C.C. 31127, . 35

: iAs in the case of many antibiotic-producing cultures, fermmtanon of Actmo-_ B
sporangium sp.. strain C—36,145, A.T.C.C. 31127, results in the production of a
mixture or complex of . component ' substances. Two - bioactive - anthracycline . com-
ponents, musettamycin and marcellomycin, have been separated from the bohemic acid .

40 complex produced by tlie above-mentioned organism. The musettamycin and marcello- 40
mycin antibiotics- may be: separated from the bohemic’ acid complex by gel filtration. :
chromatography. The musettamycin -and - marcellomiycin ‘may be purified by high -
pressure liquid: chromatograpliy employing as the adsorbent a gel permeation chroma-
tographic packing material’ produced by chemically bonding organo-silanes to silica.

45 . Musettamycin- and" maroellomycm ‘have been determmed to. have the’ followmg' 45 *
structural formulae - R .
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medi um Al so provided by the present invention are two novel bioactive
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bei ng prepared by extraetd j |
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attached. The OB Cﬂ?WHf pesegim 10  the atfached group i-s positioned:
above the pl ANReclits on of the novel anthracycline antibiotics of the q doveBiR it ¢ aci d.

conpl ex and the individual nusettanycin and narcel |l onycin
20 The Microorganism )
. The strain C—36,145 has the following ‘morphologi risti i 2
O—3¢ _morphological characteristics. The strain
forms a sporangium-like body (false sporangium) on the tip of the sporophore, which
is an agglo:peranqn of a thickly coiled spore-chain. The spore-chain often interlaces
: with the neighboring aerial _hyphae, and it develops to the sporangium-like structure
25 ;:overeél by a viscid material. The sporangium-like body and aerial mycelium are 25
ormed on glucose-asga.ragme agar, tyrosine agar, yeast extract-malt extract agar and
oat meal agar. In addition to the formation of a large number of false sporangia, there
are also l.£‘>lrodu<:etl_ ordinary spore-chains, though much less in number, which form
:ﬂpaen sp:d s. Spore§ in the sporangium-like body are smooth in surface, ellipsoidal in
. .30 s sxl;(:) :ti ox:on—mopl;ﬂSpores in the ordinary spore-chain are of oval shape and have = 30
. and mbr gn?:rc:at:!do. y warty surface. Primary mycelium is branched, non-septated
Table 1 reports the cultural properties obtained on various ia. Strain’
: media. §
C—36,145 grows well on most of the agar media tested, but the formatim:a' of aerial
35 . xll_lycehum and’the sporulation are somewhat slow. Mass color of the aerial mycelium is 35
ight greenish gray. Reverse side of the growth is reddish orange to red in glucose-
;fg:lra:‘gme ;Ear, ?orgamc salts-starch agar, yeast extract-malt extract agar and oat
mea agia;-.r_. produces melanoid pigment in tyrosine agar and peptpne—yeast extract-
40 The physiological characteristics and carbohydrate utilization of straj 0-—3 145
are shown in Tables 2 and 3, respectively. The growth tempera rangedm ' ;_6,. A
to 37°C. and no proliferation was seen at 4}?;°C. & o e } from 20
Strain C—36,145 contains LL-diaminopimelic acid (LL—DAP) and glycine as
charac:ensuc amino acid components in the cell wall. Diagnostic carbohydrate was not ;
45 presen ] : - 45
The morphological, cultural and physiological characteristics of Strain C—36,145 '
are similar to those of the genus Strepfomyces except for the formation of sporangium-
like body. The cell wall composition is also similar to that of the type 1 group
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10 meal or corn steep liquor. Nutrient inorganic salts can also be
incorporated in the 10 nmedium Such salts nmay conprise any of the usual
salts capabl e of providing sodium 1,555 636 potassium anmmoni um
calcium phosphate, sulfate, chloride, bromde, nitrate, carbon- ate or
| i ke ions. Production of the bohem c acid conplex can be affected at@y

t enper at ure .conduci ve to satisfactory growth- of the organism e.g.
20-37[err], and is conveniently 5 carried out at a tenperaturelbfv
abouyt 27C. - . ‘ 5 The nmediumnormally is
slightly al kaline, but the exact pH Q’ggg,ggg vari ed w dely dependi ng.on the
particul ag H—Hdsed—Hhe—fFermental Q. ey e carried out 1 n Erlenmeyer
fl asks arin | aboeratory or or i ndusf‘ﬁ"?ﬁ*-""fﬂertnehf ors’ of “various capacities.
Wien- tank fernentaton is togfsohiife Uififationof it is desSirable to. produce a
vegetative inoculumin a nutrientStaimg&+363¢5i nocul ating a- 10 small vol une
of the culture nediumw th the spore formof:the organi sm ‘After ob-- :
tai ning an active i-nocul o this manner, 1t 1s-transferred aseptically to
the fermen- tation tank rre%‘mﬁéﬁﬁ?s,el arge scal'e production of the

anti biotics. The nedi um usegh-A@sindsee veget at.i ve+ i nocul um can be the sane as
that enployed for larger fermentations, 15 - although other media can be
enpl oyed. S . DXylese . o 15 As is customary in
aer obi ¢ subnerged cul ture pragesses, sterile aif. i's. 'bl-own through the

cul ture medium Agitation may be maintained by neans of- agitators generally
fam liar to those in the fleRhmmosstion industry*In general, optinum °
production of the bohen c geid gonpl ex i s achigyed after 20 . incubation
peritods of about :190-210 hours in stir-jar fermentors.or.tank.fernmentors."
20 The course of the fernebthbilesiosgsan be fol | .owked. by assaying the - _
fernmentati on nedi um from tfg-rﬁ%c’&%e't'i me :agai nst Q- or gani sm susceptible to

t he bohem c acid conplex, eg. D pneunobni-ae, St: 'pyogenes or S. aureus. The
bohemni ¢ aci d conpl ex ‘may bpMagevered from the+ ernentati.on -medium by 25
extraction with a water-ingiscible organic solvent, . preferably a polar
organi ¢ solvent . 25 such aS“B¥fy| acetate, netfyl isobutyl ketone or a

(hi gher)al cohol :(e: g. n-bugaest), ‘and nost preferably nethyl isobutyl
ketone. The mmjority of “the antibiotic activity is found in-the broth, and
thus the broth may be fil tb?‘é‘tﬁepri.or to extractffon. In the preferred
procedure, - however, the whglembghisgnt ation brotdi's extracted with the
organic solvent 30 ~ at a pHof between about 7.5 and 8.5. The organic
phase may then be filteredReffidese30 ‘dried to gi v&* .the solid bohenic acid
conpl ex. Alternatively, th5+9_hglg{nogeext ract may._be concentrated and the
solid conplex precipitat ed.--%y: tTutron with a suitabl'e anti- solvent such

as Skel lysolve B. . Soluble-starch =~ " L+
.. Cellulose . | =
" Glycerol L
. Tnositol S e
. DMamnitol - e

~* Basal'medium: Pridhain-Gottlieb medium

L2

*Rich production of reddish-orange pigment.
Bobenic scd comm e ey cswing Actnospormgiom sp:
! ic acid complex may be uced by cultivating - Actinospora ' Sp-
A.T.g?(l;.e%l-lﬂ or a Enumnt ythereof under submerged aerobic ‘conditions in an

5 aqueous nutrient medium. The organism is ‘grown: in' 4 nutrient medium containing an 5
assimilable .carbon. source, for example an assimilable 'carbqhy_d_rate. Examples of suit-
able -carbon sources :include sucrose,’ lactose, maltose,  mannose, ffuqtosq,-_ _ _g_lgco;;e,
glycerol and soluble starch. The nutrient medium should also contain-an assimila el;

nitrogen source such as fish meal, peptone, soybean flour, peanut meal, cotton se _

10 meal or corn steep liquor. Nutrient inorganic salts can also be mcorpprgted in the 10
medium. Such salts may comprise any of the usual salts capable of providing sodium,



Separation and |solation of Musettayin and Marel |l onycin 35 The

anthracycline antibiotics musettanmycin and marcellonycin can be separated

35 from each other and.

chroma- tography of sol utions of bohenic acid conpl ex on col ums packed

with a suitable adsorbent such as Sephadex LH 20 (trade nanme for dextran

derivatives used as gel filtrants in organic solvents manuf-actured by,

Phar maci a Fine Chenmicals, Inc.-''Sepha- 40 dex' is a registered Trade
Ne bohem ¢ acid conplex conponent's are theh .40 el uted fron1bhy

__mnth a SU|tabIe organlc s-lvent such as chloroforn1 Ml tiple

determ ned at pdtwum,ammoiim ba&imnephcephete,m:m eldorgle,apimdiahitryte,aagmmst the
cor r espondi ng *€r %?H*Efu ddet er: eaks for the conponents: el uted

fromthe col UdAduct owt#‘?bftheorg e&?eg m and ned from
the el ut 5on acericiibdt B et &ﬂdreei/dbﬂﬁam to give the 45 so I d 1 ndivislual

anti biotics. TheThomediun nampally Eﬁﬁuhbw&dalhny, tgmthefexae'cbfbganrbemétwmebzat ion from

a suitable or e | or.of. or | l.ysolve B
or . net hanol . o;”ﬂﬁ ?&%ggtmay ﬁ%t aenme sormla%ﬁm Ei'

be further
purifiedOby 5@ is desiribketoUs®iucfa Vdgea tv iilSd.lﬁlﬁn tﬁuihd:ydiitrcﬂmigagr aphy
procedur e desemilloestimepf thet cgitire mdm@@vltEx@erdireéO@Of’smd)rM&n Afer sb-pr ocedure

has been foung“g‘@ m‘%‘%\ Hsivi mmﬁl’tﬁ] MQL "P‘Qlotlcs .
5 %@hd

Bohem c aci d gQng ﬁ@dﬁgonents can
be convdbt ed hishotightothetifedioray e efpployede t O, the rn’aceut i cally acceptabl e
salts 55 delx i mgmotoeaeroblc submerged culture processec, sterile air is blown

55 Bi ol ogi cal m E’fﬁe%?i’i&m ?‘?H}Pﬁd bihmetet oF 98'BBRcent ration

(M QO of nuse T/ oh QFNWie! BdheMRIE Bcid] Bdle i Rbieve@aft@ NuUNber of

m cr oor @ani sn'mcummungpeﬂm ofSibamdi@0-c-210Utvers dhi stinfar dmpracedukdermidwgs.r esul20s are’
bl course ofthe fermentation can be followed by assaying the fermentation medx_ln_m555 636

given in Ta 4 ]

9 TABLE 4 Ant m:%m&%&%%%m BRI fifrci n Test

Organi sm * The bohemic acid complex may be recVefed ifrdm|[ B fedniehiationBidatufl Hya

Mar . 25 rmctioftwith [at mém:m epaviprsolnent, prefershlyobPdar organic solvent 2503

.06 Str ept OCOMS% methyl 1sohu l or a (higher)alcohol (e.g. n-bpganol), and 06

‘e yl lso majority of the antibiotic activity is found
St aphy| OCOCCU %he filtered prior to exatracttonclln the preferred erred0- O

St aphyl ococcupmaeuﬁ:e,uﬁwever, the wh tation broth is extracted with the organic solvent
Escheri G’ﬁl a cel 4 pH of between about X.51454 BS. The organic phase nfag Shen be filtered amti5 30 ’
dried to give the solid bohemic acid complex. Alternatively, the organic extract may .
be concentrated and the solid complex precipitated by dilution with a suitable anti-
solvent such as Skellysolve B.

Separation and Isotatzon of Musettamycm ami Mareellomycm

35 The anthracycline antibiotics musettamycin and marcellomycin can be separated 35
from. each other and from the other components of bohemic acxd complex by chroma- '
tography of solutions of bohemic acid complex on columns packed with a suitable
adsorbent such as Sephadex LH 20 (trade name for dextran derivatives used as gel
filtrants in organic solvents manufactured by Pharmacia Fine Chemicals, Inc.—“Sepha-

40 dex” is a registered Trade Mark). The bohem1c acid complex componeats are then 40
eluted from the adsorbent with a suitable organic solvent such as chloroform. Multiple e
fractions are collected and, with suitable dilution, their absorbances are determiined
at 490 mp. The latter are plotted graphically against the corresponding fraction

_ numbers to determine ‘peaks for the components eluted from the colummn, The appropri-

45 ate fractions, as determined from the elution are combined and evaporated to give the 45
solid individual antibiotics. The solids may be partially purified by recrystailization
from a suitable organic solvent such as acetonitrile, chloroform-Skellysolve' B or

The musettamycin and marcellomycin components may be further purified by .
50 the use of the high pressure liquid chromatography procedure described in detail in 50
: Examples 10 and 11. This procedure has been found to give extremely pure samples _
of the two antibiotics. - - "
‘Bohemic acid complex or its musettamycin and marceuomycm components can
be converted by methods known per se to the pharmaceuncally acoeptable salts B
55 deseribed above. - 55

Bzologzcal Actzmty Data o ;

The in mtro mmnnum inhibitory " concentration : (MIC) of musettamymn and'
maroellomycm were determined . for. a number of. mtcroorgamsms usmg the standard-
tube dllunon procedure. The results are glven in Table 4. '



Escheri chia coli A-21780 32 32

Kl ebsi el | a pneunoni ae A- 9977 125 >125 Proteus
mrabilis A- 9900 >125 >125 Fungi: Candi da
al bi cans - A- 9540 125 125 Candi da
tropicalis . A- 15051 125 ' 63 Candi da krusei

A- 15052 > ! 125 125 Cryptococcus neof or mans A- 150
125 o 63 Trichophyton - nmentagrophytes A-9870
>125\_, >125 Mar. . .Marcellonycin Mus.= Misettanmy cin The acute . :
|ntraper|'oneal [err] in mce is 9. qg 1.12 ng./kg. for rrusettarrygln aid
6.35 to &0 nee . % ataded A 242 es-8n

i nvent i onover e al so'tested agal nst VEABId4 trans- 5 pI antabl e rodent
tunmor systens Det alls 1 ,%] S seribed in 5 Cancer
Chenot h. Reports 3: 1 % ar?%% R‘g‘)é%geqtfﬂggﬁa% arc sé’?"f/’ﬁtlon of tunor

i nhibi-tory effects vvqgstvm,gg;hg,he Wl ker 256 car- ci rm@a“;gma I npl anted as a

solid intranmuscular-tunor- inrats. Treatnent of the aninmals wth
fermentation br d&erted®int ai ni ng boheni ¢ acid conpl eMacaused Ma89% i nhi bi tion of

10 tunor gr conpar €d 1.0 untre d control nor S
10 Typi cal effe%?%prl ﬁoc‘fq‘ﬁ "eumomaeth pr%?purlfled n‘égettarryc?ﬁn on two

| ynphatic | eukeMraﬁodoacumpﬁ@eneLs e. Pa3@@®sand |-1210,03are shaugr bel ow in
Table 5. Si gnlflcant tunor inhibition over a 16 fol d dose range was
obsérved with PS¥B®hReEMmEys 1, 5859436 0.5

10 [err] - 1, S5mphdkot@EGdredser 1] A-9537 1 1
1,1555,636 - o w12 . : .
: ~ . Escherichia coli- : A-15119 125 . 2125
Escherichia coli A-21780 T oom 0w
| --Kngsie_)zd pneumonice . .A~9917 | 125 >us
. Proteus mirbilis . A-9900 15 sms
Fuﬁgi: .
) Ca}idida albicans _ A-9540 s 13
. Candida troptcalzs  A-15051 15 53 }
. Candidakmsei -+ A-15052 s 135
; Cryptqcocws.neofb'm_ms. - A—_-iS()3 125 .63
" Trickophyton - - .
* mentagrophytes . - A<9870 - >125 125

Mar. ; Marcellomydin
Mus = Musettamycm

. The acute mtrapentoneal LD in m:ce is 9.8 0 21.12 mg./kg. for musettamycm
_ 2+ and 635 to 10.56 mg./kg. for marcellomyan.
. S Theoompoundsofmepresentmvennonwerealsouestedagamstvanoustrans-- :
S5 .-plantable -rodent tumor ‘systemis. Details- of the methods used have been descnbed in 5
Cancer Chemoth. Reports 3: 1—87- (Part 3),1972. :
. * 'The first observation of tumor inhibitory effects was with the Walker 256 car-
cinosarcoma implanted as a solid intramuscular tumor in rats. Treatment of the animals
. with fermentation broth containing bohemic acid complex caused 73% mhibmon of
10 tumor compared to untreated control; tumors. : 10
- ical effects of therapy with partially purified musettamycin on two Iymphar.m
leukemias in mice, i.e. P—388 and L—1210, are shown below in Table 5. Significant
tumor inhibition over a 16 fold dose range was observed w1th P-—-388 leulmma.



[err] [err] [err] 13 1, 555, 636

13 For use as an antibacterial agent the conpositions are adm nistered so
that the concentration of active ingredient is greater than the manaimm

i nhibitory concentration for the particular organi smbeing treated. A
suggest ed dosage for use as an antitunor agent in mammalian species‘is 2.5

to 10 gg./M for a single injection intravenous 5 . treat ment course
W t ghcel | omycin and 10 to 40 ng./ M for asrnglelntravenous 5 -
tr Yent- with nusettanycin. The. foIIovvr ng exanpl es serve to |Ilt)stra,teu/he
i NV od0without |imiting it. [err]l 10 ,

/ PORASI L B -are tradenanes .of. vaters Associ ates, - | nc. -for gel

per meat i on chr omat ogr aphi ¢ packi ng materials produced by 10 )
chemical Iy bondi ng organo-silanes to silica-"Porasil" is a registered Trade
Mark. 10 Sephadex LH 20 is .the tradenane of Pharmaci a Fine Chenicals, Inc.
for ‘a nodified cross-linked dextran used in adsorption-and gel f||trat|on
chr omat ogr aphy. Exanplie 1. Shake-flask fernentation 15 The-
organisnrActinosporanéiunrvsp Strain C{36,145 (A T.C. C. 31127) '

15 grown on an agar sllant" medi um c¢onsi gting of 2 g. . D-gl ucose, 20 g.

made up to one liter with dlstllled'

oatneal, 2 g. soO pe tjone and 2 g. agar
water. After at 'E %éXsda Qrowﬂhl t-27[err], -spores are transferred to
a 500 m. Erl enrreyezrgf I~ask"' c6ht ®ining 300 mt. of steril® nedi #m cons¥sti ng
of 30 g. D-dl ucose @ 1 g. soybean flour|, 10 g. 20 , . 'P“r}a‘,ér .'”Ed'naug :
(Traders G| MI} Co.,| Fort Wrth, Texds) and 3.g. 3[39% r18 : ;.é"g.;g 20 to
oné liter. wthad|stilled water. Thlsvgetatlve culﬁ %gﬁg gt?ﬁ'ﬂ"a_t_ ‘
[err] on a Gyrgtar wtiler shaker (Model |G63, New Br B _bﬁg ¥o., -
Inc.) set at 220 ta/[n¥n.8 d&ch biingi d circle w tggm 4 i 8 :
After 48 haar sSf bR RillTilTtres of -cultjure are trais B gg}g 5@)5%-_
Erl enneyer | aN cantgi ning:100 m . of [sterile 25 -89 Q gtguu%’gcﬁ" um
consi sting —pf 0| g glycerol, 20 g. soybean flour, —E@ holl @@.g.t, ﬁ§5 and
10 g. [err]3 made| upst one i ter W th istiIIed-\Na du%é\g tﬁ.% B
i ncubated ag [er ]si&r 444 heur s, on- a shhaker .set a @EQ.E'E_ asa E&his
time antibidtic- acgt&‘ﬁ § opnsi sti nd of khe bohenicietB% 58 B¢ 5 i f;'(ﬂmd in
the culturé&fil tf t@E nd rrycel ium Exanple 2. 30 ""“-‘é g-ﬁ-érgg'iie'ggg
Stir-jar feinentation T B 83528508 Bri oaci d
conpl ex ,s Broduged inf stir-jar ferrrent rs"%-gh th%_ &9 B §@§ Aol d
veget atiste £ultu e ‘8§ [descri bed i n_Exanpl ¢ £= Eour H”gjg § ’gﬁsﬂat% §-r5 of
culture gs & 2212 2.8 8 L gz BES §a¢:§;g £EELSES T
ﬁ g 59 - 3}—--"2". o~ °'§g -§§3°§5
I £-BR8  FEeg8sgBEldgz s
| '3 By SZgpepuagfEeii
g 3 § 59 %ssggggsgg.igg;g
":2 - 0‘:"‘;&. g v v g v | '_-E'-"';E:[-'-:;_ ﬁg; E'_ 2= a“'.s"ﬁ'%_éa-g
§ SISHEIR S 2T B 0 Bl ofafdiiacsyst
TELT e g—ﬂﬁr“-.gﬁ-%:é«?fis.a Sk
8 4 8§ €872 g‘wg_-._;:'a g2848ax
S R 538 gggagéﬁga 5518,
. 5% o o v E §§t§- . ‘ga gggﬁg‘gggﬁaé, .
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22 | 3 Q.9 o0 8. 8 ‘ '
aRle - .




transferred to 10 liters of sterile production nmedium as described in
Exanple 1 includ- ing 0.01% Hodag F1 silicone antifoam (Hodag Chem cal
Corp., Skokie, Ill.) con- 35 tained in a 14 liter capacity stir-jar.

The stir-jar is installed in a Fernenter Drive, 35 Assenbly (Mdel FS-614,
‘New Brunswi ek Scientific Co., I'nc., New Brunswick, N.J.). The tenperature
i's mai ntar ned at*[err], the air flowrate is 6 Irters/mn and the aet

contpol foam ng At approxi mately 210 hours the incubation is ter
and 40 11 bohem c acid conplex id,56568d in the culture filtrate aha—
nycel i wm 40 Exanple 3. Tank fernentation A tank fernmentor with

37.8 I Kters of sterile production. nedium (as in Exanple 1) is inocul ated

with 1.89 liters of vegetatrve cul ture (as.prepared. in Exanple-.
agitated with an inpeller. gpeed of 300 r.p.m,. aerated at .85 i
and i ncubated 45 at [err] for 190 hours. The bohem ¢ acid ‘cony
inthe culturefrltratemﬂ gycgligm, Egangl e 4. Jank. fergengat|i
A tank fermentor with 3 | Bt eBs Bf Epraduétroh nadiam3 as i & §
50 inoculated with 152 |gigrs of vegetative culture (as .prepard
1), agitated with an inpelller speed of 155 r.p.m, aerated at 1
liters/mn. agd incubated gt [err] for 190 hours. At this tine
of bohem c acid corrpl ex |9 found in the culture filtrate and. my

Exarrpl en5 °= % .8 o ..,55,,,I&0Ia,tran
acid co Whol e fer’g‘r@ tPonobrg)tIq; (-'r"' I-r‘t ers) it ¢t hdr vest
sti rred°vv| about an € vol ume of net hyI i sobutyl ketone fqg
Al ar ge an®gnt of ~di- at ceous earth filter ai:d was then adde
strrrrngt roughly to mx fthis in, 60 the mxture was fil
filter ing vacuumfr tion. Thefrltrate separated 60
155566§s 3.9 o o 14 idta tyo ghe
the | owdr (g%queous).ﬂwag & dBd 8 Tﬁb ﬁ'rgﬁnr c ph'.ase-rv\éls Svasol
vacuum o &%smal | vel ume ¥50-100 m.) and' diluted with Skellyq
& glu y
(tradengme:' r a pe_t:_,‘rol eumlet her fraction of b.p. 60-68[err] cq
essenti & |.g gof n-hegane and sold by Skelly Ol Co.) to precipift
red sol #d gﬁ whilch was {dried in vacuo to give 1.9 g. of bolf
complex§ " ®g 5 529 ExaBpi® @ IsoRatign 3 Polfente Aci
a largegscgr%g ¢ & ‘=2 |~ - _ - Rl S
- Q m 2 :
Eifr a0
. Eg,s L ﬁ a o :
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Whol e fernentation broth (3,000 liters) at pH 8.0-8.5. was chilled . at
25[err] and agitated vigorously with 3,000 liters nethyl isobutyl ketone
for_30 min. at 20-30[err] 10 To the emul sion was added 360 kg. filter
aid and the m xture was stirred vigorously 10 for another hour. It was ,
then allowed to settle for about 30 mn. after which 2,300- 2,500%liters of -
organi ¢ _phase. was decanted and chilled at 0-10[err]. An addi'ti onat '80Q
l'iters met\hyl isobutyl. ketone was agitated with the m xture for 20 mn.,
decant w‘«: ‘ter settling for 30 min., and conbined wi'th the chilled first\./
fractiQh tig give a total 15 ext rlggssgol une -of 3,000-3,400 litergp Th| S
was pol T
ketone extract free of solids and insoluble aqueous phase. The organ“l‘é“
extract was vacuum concentrated at 0-10 C.to a final volune of 6 1|ters

This was added tq 60 liters Skellysolve B with stirring at 20- 25[err]

preci pitated sgllds were collected on a Nutsche filtedq, washed with 10
liters Skellysg egB ang, su;ckgd 80 v » &y o»ogwe QQO 1,000 g. somewhat.
oily and dark’ Egd 'am)pptk)usp ppodactc THi 9 was 8 28, sEijrred with excess _
ether, filtere® dn a Buchner funnel, rinsed wth additional ether, sucked
dry and dried infvacuo to give 351 g. -anorphous dark. {red bohenic acid
conpl ex. Exanple 7. 25 Fractionati on.of bohem c acid conpl ex

25 Sephadex LH— 2”0, soaked for 68 hours in chloroform jwas slurry packed N
into a Phar g ISR .25/ H00~col unag (25 am.J D 100 ~cns |hei ght) equipped with
adj ust abl e I‘Fgg CARAR i &cﬁ efd. 0("“Tef=f of' Ps 7.reqi stered Trade Mark.)
The col um w&s gacked so-as to be corrpl etely filled flomtip to tip, an .
effective bed h€ijght of 30 90-95 cm Boheni ¢ aci g conpl ex (500. ng: ) '
was dissolved in 10 m . chloroform 30 and appligd to the col um which
was then allowed fto devel op with cgglﬁoroform by downfl ¢gw at a take-off rate
of .1 m. /mrg[_.EIutoecLIquum sacofl ect |«n6nd~c s in a fraction

col | ector. -Sﬁ@i’.‘f]ngs of even ﬁﬁn’ﬁer@d%‘gug@s “nere dil ut ed 80-fold with.:

chl or of orm and. Fdad in a Bausch and Lonb Spectronl c 20 col orineter at 490

[err] 35 . . Four distinct bands of ant hracycl i ne-pi gments were not ed as
fol |l ows: - 35 Wgt. upon Tube No. C
Evaporaticp 1-4 5l : Fi ret Band_ .| 66 no. 12 14 15 21
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The solids obtained were chromat ographed on Bri nkmann 60F254 silica gel
thin | ayer plates using an 80. 20 tol uene: net hanol solvent system The first
band to elute was shown by thin |layer chronmatography to be a conpl ex

i nactive m xture. The second 40 band gave a. characteristic pinkish red
zone at about R = 0.75 This fraction was also 40 nmactive and was found to
conprise mainly [err]-pyrronycinone. The third fraction to elute 15~

1, 555, 636 15 gave a single zone.
[err]i 0.3, Thts was deternned to be nmuset tanyci n and was hi ghly act
when tested on both the L-1210 and P- 388 nouse | eukenm a systens. The

band to ek e gave a zane at [err] anh¥%88&iiced nainly Th| S
conponents.al so exhFéidseas & giﬁbmﬁal\hginyﬂmhﬁtﬂpoklﬁm‘sedz mmmdmedtsmhmnl\stse

| eukemi as. 5 Cmcwmma ivpGraredicntsie gre mr@ebw '
thin-layer chro g m@rﬁgem 5ot ﬁgf;s@“ ,“ tﬁﬁgﬂ’t anyci n
noves slightly & coutdk fﬁ% magm frilel iRfGlows ar e
resol ved then i mésnndnvwerit efuectahyme zones of col or. e 8 Large scafe

fractionation 1Q, The followmgb\e pl r?s 'mVlg'e'F te:@l um was
equi pped at theéﬁﬁaﬁﬁ fo‘{;y ;S pl aced a
| ayer of gébass sﬂan@d £ a.r- o r@n@re rsde m | at ygr
was cut to a di a‘qmum IM—{Oes th]a thdenaguel o@\lbhdrmaclasﬁim ¢hemgals, fnce fok @ modiGedm
Sephadex LH-20 Cwssigked flextrapaysed ip iadsprptionf a9 29 igasien crpmatogrgof orm  fil tered,
and t'he solid resl urrled in chloroforgg.and,l eft to stand for 16 hours. The
15 M Xt Ur e skas-fidsh gmagibat €d for 15 mn. and | oaded onto the colum. A

30 g. sanpbe 15 oFhdotzenisor Aatiiocpoaginm @p& tpwe 3e§d45as(AlTnCExé1ﬂ97)e156) was

heatéd with 1.58[%R & dgﬁf@éh%d?ég%r"@ iy 11 m %ﬁmﬂgg&ﬂp%w for 16

hours. Upon fil GiEsthah - 751 TN ey rﬁeyé;me g Some

activity was sepwm &l ste eimsrsmgs:;flsb gwmsgxdcada,nrb #. Réybeah Ifours arpl € coul d
be conpl et28l y dil’!zts'@ma G’lha fOMIhee iﬁnbwomﬂ‘ﬁewhandmg CaCO, tne@rlmpm c 20.
results were th & “gxfgdeﬁ}g ew frmlf"?“ jied to the
20 col um and d %Eessfﬁ, REEAn Hebd sqtom;murﬁuf evegr ate of 16
M./nmin. at taked mmﬁmnad & 0l ﬂislheonfaiiﬁhg 180 mlnoftm’le vol une of
1,445 m . Bf el 0%?? fusrk eopsisting @2;5@ gcglmd 2 gméqm filyer, sﬁialt he @l
bed. At this po 06! . mmkeﬂg?'\‘%m ‘E’;ﬁtﬂ ;fbfftg‘f 9d and
continued until cdnfifling loflthe bohéi adid! chiiplex the cultur@ Gittkath and oly@ligth, Of 906

cuts.. Allquots of every fifth fraction were diluted and anal yzed 25 as

)]
descri bed jn Exanple 7. Four conmp, zagﬁfgrmyfmﬂgnseen to have separ at ed a530

i ndi cat ed 386' ow. V‘ﬂ&hmnwggﬁ] cJ: fgitd uced in stlr-jar fermen%sstglm tﬂé 1!199 b¥ .48 hOur
Evapar at i on 1- 3Md vegetative culture iple 1TFd HhiriTed milliliters Of chfturg)
transferred to ‘10 liters of stenle productlon medium as described in Example 1 mclud-'
) ing 0.01%, Hodag F1 silicone antifoam - (Hodag Chemical’ Corp .» Skokie, I11.) con-
35 . tained in a 14 liter capacity stir-jar. The stir-jar is installed in a Fermenter Drive - 35
Assembly '(Model FS—614 New Brunswick Sc1ent|ﬁc Co., Inc., New Brunswick,
N.J.). The temperature is ‘maintained at 27°C.,, the air flow Tate. i 6 liters/min. and
the agitator is set at 300 r.p.m. Hodag F1 antifoam is fed automatically as required
to control foaming. At approxlmately 210 hours the incubation is terminated and
40 bohemic acid complex is found in the culture filtrate and the mycehum 40

Example 3. .
Tank fermentation
A tank fermentor with 37.8 liters of sterile production medmm (as in -F.xample
: 1) is inoculated with 1.89 liters of vegetative culture (as prepared in Example 1),

' 45 agitated with an impeller speed of 300 r.p.m., aerated at 85 liters/min. and incubated 45
at 27°C. for 190 hours. The bohemic acid complex is found in the culture filtrate and
mycelium. _

v : Example 4.
Tank fermentation
50 A tank fermentor with 3028 liters of production medium (as in Example 1) is 50
inoculated with 152 liters of vegetative culture \(as prepared in Example 1), agitated
with an impeller speed of 155 r.p.m., aerated at 141.6 liters/min. and incubated at
27°C. for 190 hours. At this time the presence: of bohemic acid complex is found in
the culture filtrate and mycelium.

55 Example 5 55
' Isolation of bohemic acid complex .
Whole fermentation broth (7 liters) at its harvest pH 8.1, was stm'ed w1th about
an equal volume of methyl isobutyl ketone for 20—30 min. A large amount of di-
- atomaceous earth filter aid was then added and, after stnrnng thoroughly to mix this in,
60 the mixture was filtered on a filter aid using vacoum suction. The filtrate separated - 60



I nactive 21-44 2nd conponent, m xture, 4.18 g. inactive**

45-53 trough -di scarded 385 ng. 54-70 3rd
conmponent, single 1.45 g. conpound - pusettanycin, active
71-75 t rough-di scar ded ' 198ny. 76-110 4t h
conponent, m xture 4.03 g. conprising mainly marcelionycin,
active.l111-200 post cut 1.729. * s _
evi génged by thin |ayer chromatography ** mainl y [err]-pyrrim CI none ,
Exafphg 30 - Partial purification of nusettanyci.n : /
30. . pj id (421 4 rrg ) obtai ned flggrgaghe third corrponent of Exanml e 8 was
di ssol ved ) T T The : . -

t hrough fl uté'H"f‘Y°I hé*}es 'w thel' Ee Qaﬂ‘le?“é'-_ - h WE’ZO nL\-fon a
st eam bat h. teg“'fi 'f&é’aasp sﬁ;’aﬁ e "-.a“d r%’ SE)en gsol ution

until the cl Mﬂﬂlyl dlto Mdns of e By Skelly OFl C3.) p&d precghaiaye Mdteulsam of several
drops of% chl whisk @esiriedfie escudrtsi givy k& b-ovisbohemis agidsbmplex. ~ 35 anbi ent ‘5 _
tenperature, the mxture was pl aceﬁlxam&e% freezer at -20C overni ght The

I 6 Isolation of bohemic acid com Iexonalarge scald-» 959, 636 . ' .
16 deep red crymalhlfdm&mqahzﬁ &8 BO0NRELE) a@mm-t-asﬂwas&ﬂmwttzm aill vacuo to .
gi ve 358 ny. agitatd (visareyssi htqmeﬂ;yg;i; éqrﬁpemll@tz%?rq’ﬁcal on of .
Muset t atyci n% ;f'lithez_“;f;"u‘r‘ “{W‘% %&Qﬁ%v FIoEEY EDTAP- washed
nuset t anyci N 246 1ies V Ese@va waﬁne K §ddicenall BIGCEL .
(tradenane fduersam 1§ lityll‘l&ﬂ)he mﬂ iRy mivaire for 20 minedecme@el

permeati on clafte uirﬁ?i nt tﬁrs fracgipn torgifela tialhds, 8- 10
m-crons i n dig ﬂ@@ tﬁ%& Wasg§° m@ BPRIve & W e st yPene .
di vi nyl benzer-;@leo R 0S-1 € 6 Jiteds000- 10- 10

100100 A) wi t‘Irhxsohk utded mmmmss Sketlysdﬂvel B wish etisxingat m—¢ﬂ°6meanrexpnited) 7 m/mn.

for 0 a °11th£fF tf, xtb\w liters SkeHlysolge{R nd,gacked
clut olas” R Vﬁ.?";? ey ‘tﬁﬁ :ﬁ@wﬁ%
e maf il

Associ at es) aﬁuﬂed Bry©dh BRkive BAA obﬂhbdaglafkt rec'ﬁ:o
col | ect ed. Th:emMn fractlon fromthe n| ne

~es o 28 Fractwnatzon of bohemic ‘acid complex ' ' 25
- Sephadex ILH—20, soaked for 68 hours in. chloroform, ‘was slurry packed into :
@ Pharmacia SR 25/100 column (25 mm. 1D.x 100. cm. height) equipped with
adjustable Teflon tips at each end. (“Teflon” is a reglstered Trade Mark.) The column -
was- packed so as to be completely filled from tip to tip, an eﬂ"ecuve bed height of o,
30 90—95 cm. Bohemic acid complex (500 mg.) was dissolved in 10 ml. chloroform 30
and applied to the column which was then allowed to develop with chloroform by -
downflow at a take-off rate of 1 ml. /mm “Bluted liquid was collected in 6 ml. cuts

T in a- fraction collector. Samplings of even numbered tubés were diluted 80-fold with. : .
chloroform and read in a ‘Bausch and Lomb Spectronic 20 col_onmcter at 490 m,;u -
-3 Four distinct bands of anthracyr:lme pxgments were noted as follows: . S 35 |
..Tnbe No,.. - N .'  ] Egg:;og:zgn
- T
‘511 FPirstBamd . 66 mg.
12-14 o ~
15421 o ..-S.ei:bnd..lriand o 36 mg: !
%44  ThidBaad 18 mg o -
T
L 46T Foutth Band . . o

The solids obtained were chromatographed on Brmkmann 60F254 silica gel thin layer
plates using an 80.20 toluene:methanol solvent system. The first band 10 elute ‘was
shown by thin layer chromatography to be a’'complex inactive mixture. The second
40 band gave a. characteristic pinkish red zone at about R;=0.75 This. fraction was also 40
" mactive and was found to comprise mainly’ q-pyrromycmone The third fraction to elute



runs was conbi ned and evaporated to dryness in vacuo The dark red anorphous
solid 15 (660 ng.) was dissolved in 22 m. of a 45:55-solvent m xture
of acetonitrile:0.01 M 15 sodiumacetate,  pH 4 0 The m xture was
centrifuged to renove a small anmount of suspended material and the dear
supernatant -transferred to a sealable penicillin vial. A portion (1.25 m .-
37 ng.) of sthe dark red solution was |oaded into a U6K injector (Waters
Associ ates, Inc.) and the sanple then | oaded onto the colum. The 20,/
sanple was chromat ographed on a 1 neter x 4.6 nm. LD. stainless steg

col um < 20 packed with phenyI/PO" B (tradenane for a bonded :phase

-. % t at es,
Mol S&S’F %?I‘Y er|

dlchlorosHan ‘g gm ﬁg?f? 2fék:zgrtlcle

size). The nolh R&Eal bx&HQ ted of rﬁv& o€ 1 M 25

sodi um atet at Alt!thMb@h mu;ettam;emaand anaidennmycxmtoe tigifi-layer chidmBrogrhphy ave The £1 uti on

was 25 noni F‘ Y’éﬂs g’ tﬂ?:% mpges ishghBly faprern Wibeyy mized, gutereysiover e

cotl ected at RS SR ﬂFﬁ"F‘hE’ ol e 2088t i ¢ fraction

col | ect or (SC| ent [ f [ c Manuf act uri ngg,,},,;)ﬂust ri-es). One hundred and twenty

t ubes e courmtcddﬁandndtﬂwe coI unn was vvashed at a flow rate of 3.0

m . /m WI th r "J? Iﬁ‘iefght) [ d”a(‘,"éPGm tri9e: 30
0.01 M sodi u ﬁf—?rﬁg e Eﬂetfé, y we Ol rate was
reduced 30 t t( 23 %Y. twagnsﬁqsdl rlamg foloroforsill N. prior to

subsequggﬁf1 i nﬁbmdl. emﬂ thASQ@ l[e%-rqu laldwkqmtmmmd ﬂdfretoestaatamr hﬁrhoewe’f fifth tube

was chr tog ohem acxd CO; t%(,:%(fow 2 i am was eated with ';)Sg(i@@? i ti &% prior

t 0’ conbi natlogmor f:,fhﬁ: 1t5 S.andl Ben ¢ ﬁ q%ﬁho R0k |§fed of a 61

cm x 2.1 mm uﬂd.lsBlVCG tn&teﬁhleaaﬁtaiﬁhge&mdlﬁlhum‘lwﬁaﬁ dWI(InhlaQB runs 1t ‘'was

phenyl /. %RAS d thetcthe sseple spuldy by eompletdly skisspived Fra-’!ﬂa“ioéﬂ mﬂb‘!m?%:lfpmi'l on
3

chr omat 6- 5t° E@Qﬁ%ﬁm g‘%%:“ f‘ﬁ%m wthennsi Ms of a

solid gl ass b@ta na}m&m,g o@)ﬁﬁs gilicato

_..H

whi ch i s bondeldaneliw, ylbefmehhlcrrmhddame ouéxBBft‘hG le:Ed tmﬂs“pdmlcﬂlesl ze). The
nobi | e phase %&sOf Elt’eiPd qoppiriued i OIIWS acet ate pH
40ataf|ow" § EEEE “ esa

det ect or (Lchel nati ons were rra e on e bas S of

t he 40 anal ytlcal chrorrat ograms Tubes 61-120 wer e found to contain the

desired nusetta- These tu °®vapor ated in vacuo
(err). The dark niyg.gdgn_ Bg _ _ %ﬁg’n nmet hanol and 2
X100 mM. wth met..hyi_ema._ chl orllsda,_mpa,',la@t, mBsgUe wag.ghen triturated with 100
m .. chloroformand filtered t dnatve renpve inorganic salts. The solid
was then evaporat e%htg dry S wth drx¥/ err] and 5 dried under high
vacuum over [err] ttan?&{ﬁ%"sgw‘btuﬂ Y%d above i*d®@haracterized by the
foll'ow ng data: Description: dark red crystal l'i ne powder Ml ecul ar forml a:
[err] 50 Mol eéi:rISar weirgish — diddBrdzé . 385 mg.

50 El enental anal y§4_§0 Theg‘)[‘i %&a}mt sms% 60. 41 H,1 4§ 34 N 1 95.

e conbi ne

_ compound - musettamycm

) actlve S _ ‘ o .
. _71_-7'5' --'t:ough dlscarded S l98mg _
76-110  4th component, mixtmre < 4035

comprising mamiy
marcellomycin, active

> | 111-200 post cut i 1728,

* as evidencéd by thin layer chromatography

** mainly 7-pyrrimicinone

s Example 9 -
30" Partial - purification of musettamycm : ' 30
- The solid .(421.4 mg.) obtained. from the third  component of Example -8 was
dissolved in excess boiling chloroform and the solution filtered hot through-fluted
filter paper. The filtrate was boiled down to <20 ml. on a steam bath. Skellysolve B
. was then added dropwise to the warm solution until the cloud point was reached
35 followed by addition of several drops of chloroform. After being allowed to cool to 35
ambient temperature, the mixtureé was placed in a freezer at ~20°C. overnight. The



Experimental: C 60.27; H 6.59; N, 1.99. Corrected for 83 [err] and .83
resi due: 55 C, 60.27; H 6.50 N, 1.99. Infrared
spectrum The infrared absorption spectrumof musettanmycin (KBr pellet)
shows maj or bands at the follow ng wave | engths: 3480, 2970, 2930, 2920,
2770, 1735, 1600, 1450 1320, 1295, 1220 1160, '1010 and 990 [err] = 17
1, 555, 636 - 17 U traviolet spectrum At a
)i tron of 0.013 g./liter in nmethanol nusettamycin exhibits the
1y nmaxi ma and absorptrvrtres 233 [err], 57.7; 256 [err], 33.2; 284
.fx 466 [err] 3; 490 [ery 556352 4, 510 [err] 14. 6' 524 [lgrr] '

5 (a) 100 itz E‘é‘FfFﬁda‘!*'f‘o‘PrleiBP" 2 BYS 3&4 mg |, [eﬁ‘]
t he spectrum shovve ¥°ﬁ‘é“r | Fovvr ng chem cal shifts in ppmand pattern
descriptions: 7.66, .s; 7.32.s; 7.21 Eﬁmﬂerm) 5. 50; m 5:24, m 5.00, m
4. 48, quartet; PMMMSOI -’Qﬂémmy@n 4. 2 to. 3. o C ‘ms. 216, s
to 1.3, overla sﬁv"fpa - AT, 5 ‘Q‘gumubl etss and.
triplets [s= sr%ikg, : Hﬁéoﬁt a -
concentrati on GhalP &dsm;-ﬁlexcmns earam]:tpr, thﬁposqbebhg:d,nmsﬁmka folymert of | oW Nng

by s Inc.) (500—
observed gher ¢ @%%@gm%mm grﬂ:ﬁﬁ%m“;sf?t‘*;e@%@o Dy ]

Freg. in each were ution was nior
34 46 aid of a de?étor (Waters - iates) and in a 5
170. 962 4 - main peaSEluung at 37.5—44 O wtcollected. TlGair® driction - from the nine 39
3980. 33 mbined and evaporated tp dryness in vacuog §he) d red amorph lidg g7
57 - ’ 35% d:ssw -ﬂ,ﬁ of 2 45:55 solvent % re o é?

' aoetate, rH e was - cem:nfuge&f‘r remove a small
132. 213 9 ecbmdaterial and. the clda $hbefitant transferred o 4 Ged1aBl6) penicillin vial.
3269. 30 - &@%@(ﬁ%@lteﬁlznl f-'%e%ng) 0f326teh dark rledtﬁduil@ngﬁ ltgaﬂtﬁde ﬁ%@% 478 12
32 3079ie aters s% e sample then onto c

sam roms ograp rx 4.6 mn:J E;:P colimn

114. 249 fﬁ) cl?ed thlé' ‘glﬁrag for a bo pgméul for parti-- 32?
2812. 68 J%b atography manufactured by Waters Associates, Inc.; composed. of a totall

porous silica having liquid diphenyl dichlorosilane chemrea.lly bonded to the silica
: (37—-75 @ particle. size). The mobile phase consisted of a 35:65 acetonitrile:0.01 M -
25 sodium acetate pH 4.0 mixture at a flow rate of 1.9-2.0 ml./min: The elution was .25
' monitored usitig a refractive index monitor. Fractions were collected at: 75 sec. intervals .
with the aid of an aiitomatic fraction collector -(Scientific Manufacturing Industries)..
One hundred and twenty tubes were. collected and the column was washed at a flow
rate of 3.0 ml./min. with methanol for 15 min., water for 15 min. and acetonitrile:
30 0.01 M sodium acetate pH 4 mixture (35:65) for 15 min. The flow rate was reduced 30
to 2.0 ml./min. and the system equilibrated for 5 min. prior to subsequent injection.
A 25 pl aliquot of the eluant in every fifth tube was chromatographed on an analytical
o system to check. for composition prior to combination of the tubes. The analytical
R system was comprised of a 61 cm. x 2.1:mm, LD. stainless steel column packed with
35 phenyl/CORASIL. (tradename for a bonded phase material for partition- chromato- 35
graphy manufactured by Waters Associates, Inc.; consists of a solid glass bead which
has been coated with a single layer of silica to which is bonded diphenyldichlorosilane)
(37—50 . particle size). The mobile phase was a.45:55 mixture of acetonitrile:0.01 M
' sodium acetate pH 4.0 at a flow rate of 0.7 ml./min. Eluant was monitored with a
40 UV detector (LDC) at 254 nm. Tube combinations were' made on the basis of the 40
analytical chromatograms. Tubes 61-—120. were found to.contain the desired musetta-
~mycin. These tubes were combined and evaporated in vacuo (45°C.). The dark red
residues were flushed repeatedly with methanol and 2x100 ml with methylene .
chloride. The residuer was then triturated with 100 ml. chloroform and filtered to
45 remove inorganic salts. The solid was then evaporated to dryness with dry N, and 45
dried under high vacuum over P;0,.
Musettamycin as purified above is characnenzed by the followmg data:

Description: dark red crystalline powder .
Molecular formula: CyeHuwOuN ' L e _
S0 Molecular weight: 715.76 S S 50

Elemental analysis S e
Theoretlcal C, 6041 ' H, 634; N, 1.95.
Experimental: C, 6027 H, 6.59; N 1.99.
Corrected for. 83 H,O and .83 res1due
55 C, 60.27; H, 650; 'N; 1.99. .55,
- Infrared spectrum: The infrared absorpuon spectrum- of -musettamycin (KBr pellet) - o
- shows ‘major bands at the following wave lengths: 3480, 2970, 2930, 2820 2770,
1735, 1600, 1450 1320, 1295, 1220, 1160, 1010 and 990 cm*"' S '

-
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Crude EDTA-washed marcel |l omycin was subjected to an initial clean-up using
a four colum bank of u STYRAGEL (tradenane for a gel filtrant colum
packing material used in gel perneation chromatography; the material
consisting of small 15 beads, 8-10 microns in dianmeter, conposed of
rigid, crosslinked polyners of styrene- 15 divinyl benzene; manufactured by
Waters Associates, Inc.) (500-100-100-100 A) with chlorofornmas a mobile
phase. Ake flowrate for this separation was 0.6-0.7 m /1 min. and the

el uti gngias nonitored with a refractive index detector (Waters Associ-. ats/

I nc.). qsruns of 100 ng. each: werelgmslmand in each case the main pgak 20
elting at~—26-3Z m n. was CoOll The marn TTact ronm TTom The 10 TINS,, was
com 20 bined. and evagor at ed?\jf yne%qlﬂﬁéacuo _phie: dark red anora-lﬁbus

solid was divided int n fmnnf vfn V7=, ractions—FEach was di ssol ved

in 1.0 m. of a 45:552cetonitridle: O. 01111M4330d| umest®X ate pH 4. 0 sol vent

m xture inmrediately prjor to | dlng I n e chr ogr aphi c. system
consisting of a 1 met & x 4.6 (r)% I D. 251%90_5# stai 3?2%’5 steel . col um packed
wi th phenyl / PORASI L B2gtradenarse for a fsanged . 625s0phase ‘material for
partition chromnatography. manuf act ured by Waters ‘Associ ates, .’ I'nc; conposed-
of a totally: porous- S|2I5| ca hawzﬁg |'i qui 'bﬁ%se of &Pﬂhenyl di chl orosi | ane
chenical |y bonded to tige silicay (37- 754£47 | par sy gjoe 'si-ze). . The nmobile
phase was 45:55 acetonitrile:0.01 Msodiumacetate pH 4.0 at a flow rate ofy
3.0 n./nin. The 30 27 elutid¥ was rmh‘i“!é‘fed usiP#hdlba differential
refraction index noniter (\Watere® Associmig£ss 30 kmeos). Fractions were
collected at 1.0 mn |ntervals Wlth the aid of an_ SM (Scientific =~ 19 <
1,555, 636 2 18 84788 1934A%uf acturing I ndustries)
fract i on coll ector. F|3t,ty ni ne 2t3ubes werggo Pl | ect ggsgnd the col um was
washed at a flowrate of 4.0 m./nin. with acetonitrile and for 15 nin.

with the nobile phase3prior to 28 subseq#8h16 i nj ecB28k, The el uant contained
in" every fifth tube v%s chr omalﬁogr apheg@,9p an angg y§4 cal systemprior to .
conbi nati on of tubes. e anal ytical systemwas conposed of -a- 61 cm
X 2.1 mm 1.D. stainl &8s steel 4ol um . 34984 phenyll'GE:ﬁASI L (tradename for a
bonded phase rraterl al for part|5r6| on chroqplztogra manuf act ured by Waters
Associ ates, Inc.; consists:of .d solid glass bead 2h has been coated with
a single Iayer of silisa to ‘whieoh is chads.sally. boadmj di phenyl -

dichl orosilane) (3Z-50Q.[err] particle iup\ The nmohile phase consisted of ?

a 45:55 10 Soettdnh gmhent m xt ure
wthaflowrateghaq§'§:&ﬂggn %ﬁoﬁ%é%éﬁe sggc,ates, ﬁ&a& Q&Qvass spertingor ed with. a
UV detector at 254tﬂ1¢rfoll6mg rpaamtters:col [cay x 2.1 min. pii laninl nto this *
system Totbe conbﬁﬁéfkg)rﬁélu)géﬂ‘émﬁﬁ%mow b‘aﬁ%“t"@)i’nthd arigtial 5

chr omat ogr ans dERE%: 18- 35 were found to contain exclusively
-the desired rrmeqxﬂ.hlpemuqm—znmponent These tubes were conbi ned and

evaporated to dryness i.n vacuo at 45[er r]. _The residue was_fl ashed.
repeatedly wit tSolubility: Soluble in most ofganic solvents; will crystallize from methanol in higher
S concentranons at 20°C.; msoluble in water, aliphatic hydrocarbons and ether.

10 : . Example 11. . . 10
Purification of marcellomycm :
Crude EDTA-washed marcellomycin was subjected to an initial clean-up using
a four column bank of u STYRAGEL (tradename for a gel filtrant column packing
: material used in gel permeation chromatography; the material consisting of small
15 beads, 8—10 microns in diameter, composed of rigid, crosslinked polymers.of styrene- 15
divinylbenzene; manufactured by Waters Associates, Inc.) (500—-100—-100—400 A)
with chloroform as a mobile phase. The flow rate for this separation was 0.6—0.7 ml./ -
min. and the elution was monitored :with a refractive index detector (Waters Associ- ’
_ ates, Inc.). Ten runs of 100 mg. each were made and in each case the main peak
20 eluting at 26—32 min. was collected:: The ‘main fraction from the 10 runs was com- 20
- bined. and evaporated to dryness in vacuo. The dark red amorphous solid was divided -
into twenty-five, 30—35 -mg. fractions. Fach was dissolved in 1.0 ml. of a 45:55
acetonitrile: 0.01 M sodium acetate pH 4.0 solvent mixture immediately prior to
loading into the chromatographic system .consisting of a 1 meterx4.6 mm. ID. - .
25 stainless steel ‘column packed with phenyl/PORASIL B (tradename for a bonded 25
' phase material for partition chromatography manufactured by Waters Associates, Inc;
composed of a totally porous silica having liquid phase of diphenyl dichlorosilane
chemically bonded to the silica) (37—75 g particle size). The mobilé phase was
45:55 acetonitrile:0.01 M sodium acetate pH 4.0 at a flow rate of 3.0 ml./min. The _
30 elution was monitored using a differential refraction index monitor (Waters Associates, 30
Inc.). Fractions were collected at 1.0 min. intervals with the aid of an SMI (Scientific '

-y



met hanol and with 2X100 ml. nmethyl ene chloride. The residue was triturated
with 75 m. of nethylene chloride and filtered. The filtrate was evaporated
in_vacuo (45C) to dryness. Dark red residue was then dried under high

vacuum over P20,,. Marcellomycin as purified above is characterized by the
foll ow ng-data: 20 . Description: dark red anorphous powder

20 Mol ecul ar- formul a: [err] Mol ecul ar weight: 845.90 El enental anal ysi.s:
Theoretical: = C, 59.64; H 6.55; N, 1.65; 0, 32.15. 25 S

" Experi nentat: C, 56.32;, H-° 6.64, N, 1.74.

25 Correctgd for H20 and resi due' C, 15!@523% H 6. 77 N, 1. 82 Infrar d~
spect r um-==+qe o5 cFA—-0F—F ¥ peti-et )
shows na ,aﬂégllfo 2820,

’-jr a ety én‘Mﬁ A ' "
Shou: Jaer b i?f"mﬁﬁe %w&w ”i&i’iﬁ‘” zf%xmu

30 U traviol et sepame nalytical sydm ihlulonmlﬁt hanol ,
mar cel | ond/ci n éhhnﬂalytl@l sylstsnfwed do fr:eﬁ)llcmaxahdmab% eswt@el eolumn) 33 [srr]

47.5; 256 [err 3 @?ﬂ}ie itiop Brr] 15.8;
307 1or1] o S T “%%‘gmsﬁvh °“4j§ FLPTTE | ber
14.7; 510 [err Hichioroslare$ i(37-L mayr isted ofa4555 10.6; and
580 [err] shouladmutulq: 001 M sodmm acetate pH40 solvent mlxture thha flow rate of 0.68— 185

ml th 25
Nuci ear magnet i/ . r/e‘glta;nvgfj".umﬂ%é'ﬂ" d‘)‘ru Com m i é K:%
concentration 1P cHidma: f,,ol I oW ng

cheffi cal Shl ft%xcluﬁvem}ﬂiaal‘é aﬁat&uomydempoﬁenntmasmbe? e, combmaiﬁhd s; 5.52,
m 5. 30, ormec( E92dl®1€26 m4ﬂagu¢ at s e Was flashed @HH tve 4.8 to
3.90, overlapp@”ﬁ éﬁs;z@:gd Eﬂfrm ARG e 10 and
2.19, s [s = il o‘yr%
concentration. of ! rceugm&cﬁh nd purified pever chdtmeepnddiyrmsrfcﬁbmngsdmhe foI I oW ng
observedgghem shl f&as ;iegd I nt.ensi td 20 -

escn

1, 555, 63 amorphous powder 545 50 Ro| ative No. 2
. v M lecul f ul :
I ntensity Fwé’w;in;'z&t“ Iy = v 38 3454. 09 137.574 2
31 333145 - 132727 3 - © 2064. 01
emenl:% 1S: .
118. 088 4 Theor-l:::la!ls G, 596%733 §5’15 N, 16}0% ]3%5 _ .
.25 ' ‘Experimental: C, 5632; H, 664; N, 174. | . 25

~ Corrected for H,O and resldue )
C, 58.77; H, 677, N, 1.82.

Infrared spectrum 'l'he infrared absorption spectrum of marcellomycin (KBr pellet)
. shows major bands at the following wave lengths: 3450, 2960, 2940, 2820, 2790,
‘30 1730, 1615, 1600, 1450, 1260, 1095, 1010 and 800 cmr. 30

Ultravxolet spectrum: At a concentration of 0.013 g./L. in methanol, marcellomycm
exhibits the following maxima and- absorptivities: 233 mp, 47.5; 256 my shoulder,
24.7; 284 myp shoulder,. 10.6; 490 my, 15.8; 410 mu shoulder, 3.4; 465 mp _
i shoulder 13.2; 480 mp shoulder 14 7; 510 mp shoulder 12.5; 524 mp shoulder, _
35 10.6; and 5380 mpu shoulder, 1.1, . _ 35

Nuclear magnetic. resonance spectra: -
(a) 100 mHz pmr spectrum: At a concentration of 25 mg./5 ml. in 'CD,Cl,
the spectrum- showed the following chemical shifts in ppm and pattern descrip-.
tions:. 7.63, s; 7.24, s; 5.52, m; 530, 'm; 5.33, m (OD,Cl,); 4.94, m; 4.50,
40 quartet; 430t0390 overlappmg m’s; 3.69, s; 2.70 to 0.09, overlapping m’s; 40
and 2.19,s [s= smglet,m multiplet]. :
s : _ (b) 25 mHz cmr spectrum: At a concentration of 60 mg./2 ml. in CD,Cl,, the
: spectrum shows the followmg observed chemlcal shlfts and intensities:
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104. 678 7 52 2246. 11 89.487 8 30
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.29 1 . 1484. 44 59. 141 16 45 1213. 98 .
48. 364 o 51 1195. 68 47. 636 ‘18 . 99" N,
1155. 94 2046. 053 19 50 1,555,636 768 18 30. 605 20. -5 -
54 516. 93 EM — S5t
18. 134 22 C 64 N T 15 F 695 [ 43 et
433.12 17, 256 ?_'4_‘_’ i - i "‘]g’%?a 1§§M' __ 15.067 25
54 ; 348.77 - 13, 8958 26 - . 345400 50 137.574. . 339.07
13. 509 27 Y AT - -305.61 - 12.-176 28 .63
303. 14 12,077 29 2 39 33Las 206 5%32727 8229 30
53 96.91 . 3 = 3 8636 21. 296401 118,088 . - |
1, 555, 636 ' AT - 21 Rel ative NO
| ntensity Freq. in 4 3PPM 30 273981 89156 . 54. 60"
2.175°136 . 27.27 49 . 1. 0§Z4211735 105. 26.4. - 0.01
0. 000 165 --27 03 S -1.077 6/ -54.44 _ 5
-2.169 31 103 6 - 31264. 55 2627.41 - 1004’:6478 32 40 '
-478.75 -19.074, 52 224611 89.487 . |
8 30 199514 . 79.488 | v
9 46 1969.58 . 78.469
10 38 | 1926.64 76759,
i . 35 1918.43 16432
12 -_37' : 1682.08 67.015
13 26 1543.35 61.488
14 32 1489.08 | 59.326
15 29 148444 s9.041
16 45 1213.98 | 48.366 :
1 s 119568 4763 .
s s 115594 46053
19 50 76818 30605
20 . 54 51693 205595
RET> DA | 45507 B34
2 64 44415 17695
23 @ w3342 17.256 5
24 49 " 378.19 15.067
25 54 348.77 13.895 v
26 50 339.07 13.509
27 57 305.61 12.176
28 63 . 303.14 12.077
29 49 . 206.56 8.229
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33 38 . -491..67 -19. 589 34 50

-514.78 -20.509 35 47 -533.08 -21.238 36

32 7~ -610.57 -24.326 37 ' ' 49 - 899. 27 s ?f
13582838 m O “918 Ubssese - 30 011 39 - |

-926. 83 —=36-926—46 iﬁlac-‘ 79 =+26279% =47 926 Hrgh
pressure liduid chromatqgram T, erent i i for pgRy cel l onyci n was

found to be 10 min. ¥ i Ag— ; LA dul ar

conponents operating at 3the foll o6f ng paraseé®ers: 61 zm5 x 2.1 nmm

phenyl / CORASI L support S col umm; zﬁ% to 55 rﬁ5 o of acetonitrile

to 0.1 Msodium acetate, pH 4; B¥to 7 5 /nmin t} rate; 254 [err] W

detector. Melting Point: Softeningsat 134-1@8bjerr] gracbsal thickening, but

does not melt up to 300[err] VWHAT WE CLAIM I S:- 10 1. An
anti biotic conpound having the stflictural fofhula  -1.077 10
[err] wherein R is hydrogen (nusegiamnmycin) _gisshas thes fgl !l ow ng fornmula
1, 555,636 Rel ative No. Intensity Freq. in Hz PPM 30
67  54.60 . 31 2,17519%6 -264.55 27, 2710.540 1.087 175
0.01. 0. 000 165 3, -3@7-03 47375 - 1. 0fgoA7 -54. 44
-2.169 31 103 -264. 55 ~ -10.540 32 40 -
-478. 75° -19.074 3¥ 38 38 ~49L.67 - 49H1%BR9 -19.589 34
50 -514.78 -20.50%, 35 47 -533. 08

| 4 220-50% 05, swn 4w 49

-21.:238 36 32
8827 -35.828 3 47 67  -533.08 -9182028 -36.611 .

80 36~ 926. 83 4, 300390 2432
37 49 -899.27 -35.828
38 67 -918.94 -36.611
¥ 80 -926.83 - -36.926
40 79 —1202.93 -47.926
¢ High pressure liquid chromatogram: The retention time for marcellomycin was found

to be 10 min. 24 sec. using Waters Associates, Inc. modular components operating
at the following parameters:” 61 cm. x 2.1 mm. phenyl/CORASIL support

S column; 45 to 55 ratio of acetonitrile to 0.1 M sodium acetate, pH 4; .68 to 7 5
ml./min. flow rate; 254 m« UV detector.

Melting Pojnt: Softening at 134—135°C,; gradual thickening, but does not melt up
to 300°C. '

WHAT WE CLAIM IS:—
10 1. An antibiotic compound having the structural formula . 10

: cugeny. 070 § !
. HO

0 OH O OH

cuapﬁ
N(CH3)2
_ 0
0
CHg
0
0

&

wherein R is hydrogen (musettamycin) or has the following formula:



40 79 -1202. 93 -47.926 Hi gh pressure liquid
chromat ogram The retention tinme for marcell onycin was found to be 10 m n.
24 sec. using Waters Associates lnc nodular conponents operating at the

following parameters: 61 cm x 2.1 nm phenyl/CORASIL support -colum; 45 to
55 ratio of acetonifrile to 0.1 Msodiumacetate, pH4; .68 to 7 5

L e o B A MR

~ELAIMIS:: 10 . I. An antibiotic compound *having the struct %,
foFmpra o 10158684 . Wherei n_ Rt .is hydrogen (rmsettamycin)
or ~QAS~tThe TOoITOoW Ng T of L L& 22 .
1, 555-636. No. Intensity Freq. in Hz ppM 22 [err] 2. A process for

produci ng nus ' _ oS in Caim1l1, which
conprises cul tivdPing Acti®fosporangfit sp. A FIE C. 31127 or a nutant
thereof in an aqueous nutyfgent nediywpy cont ai nj pg assinilable sources' of
nitrogen and 5 carbon under subnerged aerobic conditions until a
substantial anount of boh¥#ic acid 08iconpl ex0.08 produced by said organi sm
in said culture medium rggovering,ge conplexqfromthe culture nmedium and
separating the individual nusettanyci’n and marcel | o- ‘nycin-antibiotics from
t he recovered conpl ex. 3. 6The proces&4of C ai-me wherein the bohemc acid
conplex is recovered by- - extraction of e whole fernmentation broth
With a water-i nmg ci-bl e éﬁ’&ani C so'lg?/g#. ' 10’1%%—4%Th_e_ process of Claim2 or 3
- wherein the nusesBtanycin aod marcelsorg/ci n amd.ofai oti cs are separated from
the conplex by gel filtration chronmatography. 5. The process of Claim4

whi ch includes tHe additiohal step*®¢urifyihefo he narcel | onycin and
musett anyci n-by Bigh presSsgre |iquisgy ghr omategi@phy enpl oying 15 as

t he adsorbent a gel perneation chromatographi c packing material produced by
15 chemi cal'ly boAding orgdho-silica#e® to siPl-B4 6. An antibiotic conplex
conpri sing. musetgamycin ang marcelkgmicin as,gdefined in daiml. 7. A

phar maceutically acceptable salt of a conmpound according to Claim1 or a 20
conpl ex accordind’to d ai #P6. -899.27 -35.88 '

20 8. A process r produging the. _gntdbiotic,, | ex.of C aim6 which
conprises cul ti vfgl?i ng Act i%lanpOI‘ ong?{t}r'%“sp. A. 3{5@?’% 31127 or a nutant

t hereof in-an ag@®ous nut8dent neddemR3cont ai-86:926. assi mil abl e sources of
m'trogen and ca_r. _96’“ under_7§ub- 1202:93 47,92 .. |

& High pressure liquid chromatogram: The retention time for marcelloniy_c_:in_'was found
- to be 10 min. 24 sec. using Waters Associates, Inc. modular components operating
i at the following parameters: 61 cm.x 2. mm. phenyl/CORASIL support
5 column; 45 to 55 ratio of acetonitrile to 0.1 M sodium acetate, pH 4; .68 to 7 -5
‘ml./min. flow rate; 254 mu UV detector. S : e '
Melting Point: Softening at 134—135°C,; gradual thickening, but does not melt up
. to 300°C. e S N
. . WHAT WE CLAIM IS:— _ R
10 © 1. An antibiotic compound having the structural formula S 10

€

R . .
wherein R is hydrogen (musettamycin) or has.the following formula:



nmerged aerobic conditions until a substantial anmount of bohem c acid
conplex is pro- 25 duced by said organismin said culture nmedium and
recovering the conplex fromthe 25 culture nedium -

, 9. Musettanycin or marcel |l omycin when prepared by the process of any one
of Caims 2 to 5. 10. An antibiotic conplex when prepared by the process of

Caim8. 30 ' I'l..Misettamycin or a phar macemnn”"l, e salt
t hereof substantially as 30 described herein. Irmw

phar mac qé cally acceptable salt thereof substantially a% descril§ed* her ei
13. A bqh&fic_Zcid conplex or a pharmaceutis$636 y accept abI e salt thereofzz o
sub- 35 stantially as described herein. - — &%

35 14. A process for producing a bohemnic aci dc rrpl ex substantlally as""'
described herein w-th reference t oy ; '

reference to Exanpl es 1 to 10. 40 b. A process for pr oduci ng
mar cel | ofryci n substantial ly as desktri®ed here| nwith 40 reference to
Exanples 1 to 8 and. 11 17. A phar%ceutrcmhrkgﬂorpgce‘bar ation conpri si ng a
conpound .or conpl ex accaording to any one of Clains 1. 6, 7 gﬁ?g to

together with a conpatk U m”g”%
18. A net hod of tr%&opﬁgom%é' 5 E %?ﬁ}{igsr bma,gdj tu
45 activity cohpri Siathen ﬁﬁléﬂdﬂbrﬁdr@ﬂ laérgpid anddikm nfanmmhbsmma‘nfo&ﬁtof boherio agd of | a 5

prepar ation accor di PI%!S@FO&\I%# yrey ppedium, ogplex
% ‘ & &F%W&Hd&%m’ﬁﬂ‘m 2RA.
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5. The process of Claim 4 which includes the additional step of purifying the
- marcellomycin and musetmmycm by high pressure liquid chromatography employing :
15 - 'as the adsorbent a gel permeation chromatographic packing material produced by 15
chemically bonding organo-silicanes to silica.
6. An antibiotic complex comprising musettamycin and marcellomycin as defined
in Claim 1. )
7. A pharmaceuucally acceptable salt of a compound according to Claim 1 or a

20 complex according to Claim 6. 20

) 8.'A process for producing the antibiotic complex of Claim 6 which compnses .
 cultivating Actmosporangmm sp. A.T.C.C. 31127 or a mutant thereof in an aqueous
nutrient medium containing assimilable sources of nitrogen and carbon under sub-
merged aerobic conditions until a substantial amount of bohemrc acid complex is pro-

25 duced by said organism in said culture medium, and' recovering the complex from the 25

culture medium.
: 9 Musetmmycm of marcellomycm when prepared by the prooess of any ‘one of
Claims 2 to 5. .~ - ‘

_ - 10. An antibiotic ‘complex’ when prepared by the process_of Claim 8. N

30 1. ‘Musettamycin or ‘2 pharmaceutically acceptable salt thereof substantlally as 30
described herein. . : :

12. Mercellomycm or a pharmaceuncally acceptable salt thereof substannally as
described herein.’
13. A bohemic acrd complex or a pharmaceuncally acceptable salt thereof sub-
35 stantially as described herein. 35.
14. ‘A process for producing a bohemic acid complex Substantrally as descnbed .
herein with refererice to any one of Examples 1 to'6. '
15. A process for producmg musettamycm substantially as described herein with
- reference to Examples 1 to 10. .

40 16. ‘A process for producing marcellomycm substannally as described herein with 40
reference to Examples 1 to 8 and 11. - - -

17. A pharmaceutically preparation comprising a compound or complex according
to any one of Claims 1, 6, 7 or 9 to 13 together wrth a compatrble pharmaceutically

_ acceptable carrier. _

45 18. A method of treatmg a non-human mammal to suppress mlcrobral and tumor 45
activity comprising administering to the mammal an effective dose of a preparanon
according to Claim 17.
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