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OF THE INVENTION 1. Field of the Invention This invention relates to a o
novel antitunor. antibiotic and to its production and recovery. 2.
Description of the Prior Art The novel conmpound of the present invention is
related in structure to the antitunor &gent, rebeccamycin, disclosed and
claimed in our U S. Patent No.4487925 granted 11 Decenber 1984 on

U. S. Application No.461817 fil ed DESURIPYI@B, 1983, the entire disclosue of
whi ch is hereby .incorporated by Teference. - Rebeccamycin has the formla
- 2 - and is obtained by cultivating Nocardi a aerocol oni genes. Sonewhat
related in structure tioNOWEL ANTEBIORICOAND RROPUCEISN: THERESRt i on is. t he
antitunor agent, staurosporine (also called AM 2282), obtained from
fernmentati on of Streptonyces staurosporeus. Staurosporine is described in
J.C.S. Chem Comm, 1978, Pg. 800-801 and in J. Antibiotics 30(4): 275-282
(1977). = -3- _ :

BACKGROUND OF THE INVENTION

1. Field of the Invention

- This invention relates to a novel antitumor.
antibiotic and to its production and recovery.

2. Description of the Ptior Art

The novel compound of the present invention is
related in structure to the antitumor agent, rebeccamycin,
disclosed. and claimed in our U.S.Patent No.4487925 granted 11
December 1984 on U.S.Application No.461817 filed Jamary 28, 1983, the
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entire disclosure of which is hereby incorporated by reference. Rl

Rebeccamycin has the formula

}



ﬁgnewL Chem Int. Ed. Engl. 19(6): 459-460 (1980) discloses several indole
pi gnept s obtained fromthe fruiting bodies of the slinme nmold Arcyria
denudat a which are struc- turally related to staurosporine. Certain of the
pi gments exhibit activity agai nst BaC|IE#§ brevis and B. subtilis. SUMVARY
OF THE I NVENTI ON This invention relates to a new antitunor anti- biotic
desi gnated herein as 4'-deschl ororebeccanmycin having the structural formula
[err] and to the process for the preparation, isolation and purification of
-deschl ororebeccanycin in substantially pure form The antibiotic of the
present invention is obtained by fernentation of a
4' - deschl or orebeccanyci n- produci ng strain of Nocardi a aerocol oni genes, .
pref erabl y. Nocardi a aerocol oni genes strain C38, 383- RK2 (ATCC 39243) or a
mut ant thereof, in an aqueous nutrient medi um under subnerged aerobic
conditions until a substantial anount of -4- 4'-deschl ororebeccanycin is
produced by. said nlcroorganlsn1|n satdt*ﬂlu&e medi um and,: optionally,
recovering the 4'-deschl ororebeccanyci @ NLNe cul ture nmedi um

substantlal ly free of co-produced substancgs.” The conpound.
- deschl or orebeccanyci n exhi bjtskanti . _actlvity and al so activity
aga|nst exper|nental 5% 1M 2

and is obtéined by cultivating Nocardia aerocolonigenes.

Somewhat related in structure to the compound of
the present invention is the antitumor agent, staurosporine
o (also called AM-2282), obtained from fermentation of
LN Streptomyces staurosporeus. Staurosporine is described in
J.C.S. Chen, COmm., 1978, Pgqg. 800-801 and in J. Antibiotics
30(4): 275-282 (1977).




ani mal tunor systems, e.g. P-388 leukemia in mce. DETAILED DESCRI PTI ON The '

4 - deschlororebeccanyC|n of the present invention is produced by LNy
fermentation of a 4' -deschl oro- rebeccanyC|n produci ng strain of Nocaf di a q
" aerocol oni genes. An especially preferred 4' -deschl ororebeccanycin- '

producing strain is that disclosed in U S. application Serial No. 461, 817

filed January 28, 1983 as being the produci,ng organi smfor rebeccanycin.

The-present applicant has’discovered that 3ur|ng cultivation of this

m croorgani smthere i ! "d ng t B be Fin e

4' - deschl or o- rebeccaSA e ih W ko Cfégéelntlgéng ﬁo (1980)

preferred pRdgedosesrisavanabnindplecpignents shtainalsfoon- the, frmdting

i solated fr | I d . S i_n
BB\ ex° éJf e ﬁﬁﬂé #6518 %&am wirich ﬁe & sli{:pé

have been dep03|te Aneri can tion, ckv

Maryl and, ahB¥add¥ Q?ﬁﬂrt%e$ﬁﬁ“§ﬁFP96ﬁPGbu(ﬁﬁ%ﬁaiﬁcﬁﬁot enpigmeat SATCC

39243. The d&hebqrt wtqfvfﬁﬁﬁéaﬁﬂztwmcnna% ReEwES Jﬂdmvesasai&? The
results of taxonom c studies perforned-on strafm 38, 3 - Rt marcate t
the strain is classified as an atyptical species of the genus hbcardla
Based on the characteristics | SUMMARRJOFCTHR INVENTIOMNS, 383-RK2 is
believed to belong to the species group. of Nocar dira aerocol oni genes. Strain
C38, 383-RK2 has the foll'owi ng properti es: Mor phol ogy

This invention relates to 2 new antitumor anti-

biotic designated herein as 4'-deschlororebeccamycin having |
the structural formula I o/

and to the process for the preparation, isolation and
purification of 4'-deschlororebeccamycin in substantially
pure form.

The antibiotic of the present invention is obtained
by fermentation of a 4'-deschlororebeccamycin-producing
strain of Nocardia aerocolonigenes, preferably Nocardia
aerccolonigenes strain C38,383-RK2 (ATCC 39243) or a mutant
thereof, in an agueous nutrient medium under submerged
aercbic conditions until a substantial amount of




*Strain C38,383-RK2 forns unicellular filanmentous cells which develop into
subQLrate and aerial -nycelia. Both nycelia are long, well branched and not
jragnented into short filaments (0.5 [err] in width). Arthrospores are
*born in the whol e of aeri al nycelium These4pores are arranged wth
I ntercal ati on of enpty hyphae, or fornmed as a continuous chain. Like the
. sporul ation oﬂ'Hdganhlqnnxsbe@semypﬁneﬁs<pnqduceﬁ by ssaigdamieriosirgayei sm
487-493, 1976 S né?ﬁ& e ng
E’s{}bse ent y su d% ahd par.es f'é&b@&Qih@%ﬂé?

segnents whic di vi e i nt'o |rre ul.ar size

chai ns of intd’cd lQrQ%#h¢ﬁ96E¥°§ﬁoﬁ&?ﬂn%?%t?%45“?30ﬂ3§§8¥U6m?5#ﬁ“ti&1'

- shape. Extregg xRt b £ RS- Sp£6ALBE AVt tadiied ) 50 to 100 spores in a
chain are forméd along with short or noderate |ength of chains. The spores

are cylin- drical in shape, 0.5 ~ 0.7 x 0.7 ~ 5 [err] in size, and have a
‘smoot'h surface. Sclerot '!!hﬂr@oi\ oaRd mmmoﬁ:mebwycinmml a,

(38, 363 | 5 an SOORARARASLEL A ARk ALEL T ATt ekbarifies

agar nmedi a. Taqiaerl Bumyrcsystens,’ e.rd PH388ialenkeniaCiapmice.
sucrose-nitrate agar, ISP Medium Nos. 2,4,5 and 7, nutrient agar and
Bennett's agar, but poorly on glucose-asparagine agar and | SP Medi um Nos. 3
and 6. The color of aerial nyceli uDETAILED DESCRIBRION white or pale
yellow. A yellow sh pignent is fornmed in the substrate nycelium which
diffuses slightly into agar nedium, This pignment is not a pH-indicator.
Mel.anoi d pi gnent is not theddtedeschionorebgccanyeincos the present

(o invention is produced by fermentation of a 4'~-deschloro~
-  rebeccamycin-producing strain of Nocardia aerocolonigenes.

_ An especially preferred 4!-deschlotorebeccamycin-
producing strain is that disclosed in U.S. application
Serial No. 461,817 filed January 28, 1983 as being the
producing organism for rebeccamycin. The present applicant
has discovered that during cultivation of this microorganism
there is co-produced along with rebeccamycin the 4'-deschloro-
rebecbamycin product of the present invention. This preferred

 producing microorganism, designated strain C38,383-RK2, was
isolated from a soil sample collected in Panama. .Cultures

iJE of this strain have been deposited in the American Type

Culture Collection, Rockville, Maryland, and added to their
permanent collection of microorganisms as ATCC 39243.-
The date on which ATCC 39243 was deposited was 11 November 1982.

. . The results of taxonomic studies performed on
strain C38,383-RK2 indicate that the strain is classified as
an atyptical species of the genus_Nbcardia. Based on the
characteristics indicated below, strain C38,383-RK2 is
believed to belong to the species group of Nocardia

aerocolonigenes.

Strain C38,383-RK2 has the following properties:



‘tics are shown in Table 1 -6- Physi ol ogi cal Characteristics The opti mal.
growth tenperature for strain C38,383 ranges from[err] to [err] and Ny

Ao

noderate gromh is seen at [err] and [err] No growth is observed at [err]
and [err] CGelatin and starch are deconposed. Tyrosinase reaction is
negative. The growmh is inhibited in the presence of 8% NaC, but not by

| ysozyme at 0.01% . Strain C38,383 utilizeS=ost sugars for growth The
physi ol ogi cal characteristics and utilization of carbohydrates are shown in
Tabl es 2 anMoxphadagwtively. Cell Wall Anmino Acid and Wwole Cell Sugar
Conponents The ani-ho acid conposition in the cell wall was exam ned
according to the nethods descrlbed by -Becker -et. al pl. Mcrobial. 13:
236- 243, 1965) and YareiAhR €38,B83r&K2o|forms mcetéﬁxla%s;lamnw

sugar conpogenlls wHivh deve1r6 Ithudeehsesste%enadﬁ@iiél ¥ééiihd'”%d€ﬁ

t he procedures tlined by Leche er and.lech valler In Bi og
Act i nonycet W&ﬁé‘ﬂ%‘(ﬁ ‘Eﬁga“?iisi’ Encf‘&é %-FtSf

st{?|E C38|3&&:3N££name$F50(dLBﬁunonhmﬁﬂdth¥UCiKﬁ&hf@@ﬁéréEYSr&ebd@Hﬂﬁh

A L X DL £ g PR T T OREDR DR I T

conponent s widhcdintezeslationtofi emfly, Mplize aroncfonnsgcaseaspontinudus

cell wall tyRG:in, Like the sporulation of Nocardiopsis dassonvillei,
(Intl. J. Syst. Bacteriol. 26: 487-493, 1976) the aerial
hyphae of strain C38,383 are divided into 1ong segments 'k)
which subseguently subdivide into spores of irregular size.
The chains of intercalery or continuous spores are straight
or flexuous in shape. Extremely 1ong spore-ohains which
contain 50 to 100 spores in a chain are formed along with
short or moderate length of chains. The spores are cylin-
drical in shape, 0. 5% 0.7 x 0.7 ~'s um in size, and have a
smooth surface. o -

'Sclerotia are formed on the aerial mycelium, but
sporangia, motile spores and whorls are not observed.

Cultural Characteristics

Strain €38,383 is an obligately aercbic actino-
mycete, and grows well in most agar media. The aerial
mycelium is formed abundantly on Czapek's sucrose-nitrate
-agar, ISP Medium Nos. 2,4,5 and 7, nutrient agar and Bennett's
-agar, but: poorly on glucose—asparagine agar and ISP Medium
Nos. 3 and 6. The color of aerial mycelium is white,
yellowish white or pale yellow. A yellowish pigment is
formed in the substrate mycelium, which diffuses slightly

~ into agar medium. This pigment is not a' pH-indicator.
Melanoid pigment is not produced. The cultural characteris-
tics are shown in Table 1. '



411 C Taxonony Straln C38,/383 was conpared wi th eightigenera of order
Act i nonmycet al es, including Nocardia, M cropolyspora, Mcrotetraspora,
9bcard|op5|s Sacchar opol yspora, Pseudono- cardia, Actinomadura and
St rept oal | ot ei chus, all of which produce spore-chains on the aeri al
nyceliun1and contain -7- mesodiam nopinelic acid in the cell wall..
Among ™. t hese ei ght genera, the genus Nocardt®psis is nost related to strain
C38, 383 in the spore chaln and spore norphol ogy, but differs fromstrain
C38, 383 in 't Bhys g E 2 EBEd@Mnose in the whol e cel

hydrol yzate. CGordon at aI “Gen. M crobiol. 109: 69-78, 1978)
characterized 14 taxa of noca based .on, t he si ol @gi cal_ pr,0 ert'es
and the chenical conposF'PFoﬁPitg"‘Wﬁol%"%ﬂ E?gﬁfﬁ %gSt F&Fl%%é?

- most sinmi | ar f&nd@satdom 28°C P05 T Land xhdseeaatBOgawﬁhaud Se@n wrrpo-

sition in who eII ared
with the di ag*n‘g 5h§gggl ?‘t@algr&‘&?ér{ egbf)%q@daﬁgioﬁo ?e”g‘(yf‘pAs '
shown :n'ﬁﬂﬂceﬂatihrand GﬁiﬁﬁﬁBame;dennmpcsede cEyscb;nasbaMeadtidn is
aer ocol oni genes gn c i
dassonvil | ei. ‘Fg% %f 2?’1& %}to%lg %%q%iégg‘og% g?‘l‘lg gﬁésugﬁ sq ose
‘the abilitieNaGl{obutspotedyadysasyne at e 0l Tﬁ&ga Bt calenmm@es
consi dered tQudge a5388EQUFYC growth. The physiological characteristics
- and utilization of carbohydrates are shown in Tables 2 and

3, respectively.

Cell wall Amino Acid and Whole Cell Su af Coﬁ: nents

The amino acid composition in the cell wall was
examined according to the methods described by'Becker et al.
(Appl. Microbial. 13: 236-243, 1965) and Yamaguchi (J.

- Bacteriol. 89: 441-453, 1965), and the sugar component in
the whole cell hydrolyzate was identified according to the
procedures outlined by Lechevalier and Lechevalier in
Biology of the Actinomycetes and Related Organisms 11:
78-92, 1976. The cell wall of strain C38,383 contains

' meso-diaminopimelic acid but lacks glycine. Whole cell
o/ " hydrolyzate shows the presence of glucose, galactose,

R mannose and rhamnose. The above-mentioned cell wail compo-
sition and whole cell sugar components indicete that the
strain C38,383 is an actinomycete species of cell wall type
IIIC.

Taxondm

Strain C38,383 was compared with eight genera of
order Actincmycetaies, including Nocardia, Micropolyspora,
Microtetraspora, Nocardiopsis, Saccharopolyspora, Pseudono-
cardia, Actinomadura and Streptoalloteichus, all of which
produce spore-chains on the aerial mycelium and contain
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‘species in the. taxon of Nocardia aerocol oni genes. Strain C38,383 was al so -’
found to lose its ability to formaerial nyceliumand spores. After fives-
successive transfers, 70% of single isolates |ost these abilities. Such o
property of strain C38,383 seens to be simlar to the reported variati-on of
Nocar di a aerocol oni genes in the fornation_gL.spores and aerial mycelium

Table 1 Cultural Characteristics of Strain No. C38,383* Tryptone-yeast

extTact br ojlsod¥aiinopim@Lies deidf ACense calll wdlEP Nnodd these ei |
yel l ow pellets D none Sucrose-nitrate B n&éﬁ
{Gapek’ s ugappza, the genss hogardiopais, A¥ most related; toassarian (s2)
A | | mot(igrl actea ,%wsh;m lathd\/mp@ré%%am aaued spdewndSPhology, dBhlk ari@ﬁei*k

el | ow Q }i al i ose- as

%oor f%&% é§%£%§¥m1£ E#Fo (Qéga?ﬁpgﬁlen9ePﬁRNQ§ED

D : none Gi;cthd-whqieecpltahmﬂrolyzateﬂ o abundant (1L.SP No.- 5)
R : brilliant yeIIOM/(BS) to- ' o
- Gcrdon et al. (J. Gen. Microbiol. 109. 59-78,
1978) characterized 14 taxa of nocardiae based on the
“'physiological properties and the chemical composition in
' whole cell hydrolyzate. Strain c38 383 was most similar to
' Nocardia aerocolonigenes in the amino acid and. _sugar compo- . -.
sition in whole cell hydrolyzate. Therefore, strain C38, 38§“’
was compared. with the diagnostic physiological properties of
N. aerocolo*;genes. “As shown in Table 4, strain C38,383 was
found to be closely related to N. aerocolonigenes but
'significantly different from Nocardia (Nocardiopsis)
dassonvillei _ nowever, all 14 strains of N._ aerocoloniggnes
lack or lose the abilities to form spores and aerial mycelium,
' Thus, strain css 383 is considered to be a spcrogenic
'ispecies in the taxon of Nocardia aerocolonigenes.

- Strain caa 383 was also fbund to lose its ability
to form aerial mycelium and spores. After five successive _
| transfers, 70% of single isolates lost these abilities. W
Such property of strain c38 383 seems to be similar to the
reported variation of Nocardia aerocolonigenes in the
formation of spores and aerial mycelium,




Strong.yel low (84) A

yeblom/gray (93) to grayish yeIIow (90)
undant (ISP No. 4)

%/el | ow (84) A

abundant ,

abundant

,pale yellow (89) to light yellow (86) D
| norgani ¢ salts-starch agar C

R : pale yellow (89) to strong

white (263) to yellow sh white (92) D

none

-9- Table 1 cont'd Tyr05|ne agar
R : brilliant yellow (83) to strong yeIIOM/(84) A

(89) to light yellow (86) D

G - abundant R
white (263) D :
No. 2)

yel l owi sh white (92) to pale yellow (89) A abundant ,
none Yeast extract-malt extract G : abundant agar (ISP
R : brilliant orange yellow (67)
B
Table 1

G : abundant (ISb No. 7)

noderate, pale yell ow

pal e yellow (89) Nutrient agar .

- Cultural Characteristics of Strain No. C38,383*

Tryptone-yeast extract broth
(ISP No. 1)

Sucrose-nitrate agar
(Czapek's agar)

Gludbié-’i_sparagind agar

Glycerql-asparagizje 'agu '
(ISP No. S5)

Inorganic salts-starch agar
(ISP No. 4)

>

»

>
"

moderate; floccose, pale
yellow pellets

none .

abundant

strong yellow (84) “.to
vivid yellow (82)
moderate, yellowish wvhite
(92) to pale yellow (89)
daxk grayish yellow (951) to '
light olive brown (94)
poor

white (263)

scant, yellowish white (92)
to pale yellow (89)

none '

abundant

brilliant yellow (83) to
strong yellow (84)
abundant, pale yellow (89)
to light yellow (86)
yellow gray (93) to grayish
yellow (90) '

abundant

pale yellow (89) to strong
yellow (84)

abundant, white (263) to
yellowish white (92)

none



to strong orange yellow (68) A
yellow (89) D :

(92) D :

abundant ;| yel 'owi sh white (92) to pale
dark orange yellow (72) to noderate yell ow sh brown (77) ,

Cat neal agar (ISP No. 3) G: noderate R : light yell ow
(86) to brilliant yellow (83) A scant, yellow sh mhlte (92) to pale
yellow (89) D : none Bennett's agar G*™ abundant R :
~brilliant yellow (83) to strong yell ow (84) A abundant, yell ow sh white
(92) to pale yellow D : vivid yellow (82) Table 1 cont'd Peptone-yeast
extract-iron G: - noderate agar (ISP No. 6) R : pale
yellow (89) to light yellow (86) A poor, white (263) to yellowi sh mhlte

none * observed after incubation at [err] for 3 weeks

Tyrosine dgar
{ISP No. 7)

Nutrient agar

Ly Yeast extract-nllt extract
' agar (:sr No. 2)

cat’ meal ‘agar
(IsP No. 3)

' Bénnétt's_ agar

-9

Table 1 cont'd

L ]

o oo

»

-89 e

abundant :
brilliant yellow (83) to

' strong yellow (84)
moderate, pale yellow (89)
to light yellow (86)

pale yelluw (89) V

abundant
yeucwish white (92) to pale
yellew (89)

- abundant, white (263)

. none
abundant :
brilliant orange yellow (67)
to strong orange yellow (68)
abundant, yellowish white (92)
to pale yellow (89)
dark orange yellow (72) to
moderate yellowish brown (77)

moderate

‘light ye11cw (86) to brilliant
yellow (83)

scant, yellowish white {92) ¢o
pale yellow (8S)

aone

abundant

briniant yellow (83) to strong
vellow (84)

abundant, yellaw.ish white (92)
to pale yellow

vivid yellow (82)



** Abbpreviation : G = growh; R = reverse color, A = aerial nmyceliumD a
di ffusi ble pignent *** Col or and nunber in parenthesis follow the col or
standard in Kelly, XL. & D.B Judd: |SCC-NBS color-name charts illustrated
with Centroid Colors. Us Dept. of Coorm Cr. 553, Washington, D.C. No.,

1975". Tabl e 2 Physi ol ogi cal Characteristics of Strain No. C38, 383

Met hod or Test Response Medi um used
Range of tenperature Maxi mal growth at [err] Bennett's agar for
growt h to [err]. Mdderate gromh at 20C and [err] No growt h at
[err] and 45C. Gelatin- Irquefactron Li quefi ed 1% mal t
extract, 0.4% yeast ex- tract, 0.4%glu- cose, 20% gel atl n. Starch

hydrol ysi s Hydr ol yzed : Starch agar plate Reactl ons in
skimred Not coagul-ated and com Difco skinmed mlk

pletely pept onr sed - m | k Formation of nelanoid negative
Tyrosi ne agar, pignent , _ : .
pept one-yeast extract-iron agar and tryp- tonezjppast

-Table 1 cont'd

Peptone-yeast extract-iren G : moderate
_ agar (ISP No. §) R : pale yellow (89) to light
k/ o o yellow (B86)
A : poor, white (263) to yellwish
o white (92)

* gbhsarved after incubation at 28°C for 3 weeks
*+ abbreviation : G = growth; R = reverse color;
A = aerial mycelium; D = diffusible pigment
##% Color and number in parenthesis follow the color standard
- in Kelly, K.L. & D.B. Judd: ISCC-NBS color-name charts
illustrated with Centroid Colors. US Dept. of Comm.
Cir. 553, Washington, D.C., No., 1975".



extract broth Tyrosi nase reaction Negat'i ve :
nmet hod* Nitrate reduction

crose-nitrate

cose, O 5t XN3, 0.1%[err] Acid tol erance
No growt h at pH 4.5.

Yeast extract -
Basal medi um'l_}% No gro

G owh at 7% NaCl or | oss.

yeast extract,
Tol er ant .

broth plus 1.5%agsiold

St rept onyces.

broth Positive.

Positive

0.5

mal t ext

2% sol ubl e starch, 1.5%agar. ,Lysozy
Trypti caskéggﬁ—é owt h

Cropi o

App

cal . Charladtebicidics Cf
23: 402-406, 1972.

Aral's. -
. Czapek's su=’
% yeast extract, 1%glu- ¢

Gowh at pH 5.0.

ract agar NaCl tol erance

wth at 8% Nad .

nme tol erance

at 0.01% | ysozyne,
Yol 38,383

~-12- Table 3

Car bohydrate Uilization of Strain No. C38,383 d ycerol
+ D(-)- Arabi nose

+

Test
Range of temperature
for growth '

Gelatin ligquefaction

Starch hydrolysis

' Reactions in skimmed

milk .
Pormation of melanoid

pigment

Tyrosinase reaction
Nitrate reduction

Acid tolerance

NaCl tolerance

Lysozyme tolerance

* Arai, T. and ¥. Mikanmi:

+ L(+)-Ar
Response
Maximal growth at 28°C
to 37°C. Moderate growth
at -20°C and 41°C. No

growth at 7°C and 45°C.

Liquefied

Hydrolyzed

Not coagulated and com-

Pletely peptonized
negative

Negative

Positive

Positive.

Growth at pH 5.0,
No growth at pH 4.5.

abiﬁﬁé’e‘" |

Medium used

Bennett's agar

1% malt extract,
_o_.u_ yeast ex~
~‘tract, 0.4% glu-
cose, 20% gelatin.
Starch agar plate
Difco skimmed
milk
Tyrosine agar,
. paptone-yeast = !
- extract-iron )
agar, and tryp- .
- tone-yeast '
extract broth
- Azai's method*
" Czapek's su~
crose~-nitrate
broth '
0.58 yeast
extract, 1% glu-
cose, 0.5% KNO,, :
0.1% CaCo,. v/
Yeast extract-
malt extract agar

Growth at 7% NaCl or less. Basal medium: 1%

No growth at 8% NaCl.

Tolerant.

yeast extract,

2% soluble starch,
1.5% agaz. '
Trypticase soy

Growth at 0.01% lysozyme. Droth plus 1.5%

Appl. Microbiol. 23: 402-406, 1972.

agar.

Chromogenicity of Streptomyces.



+ '+ + 4+ + T+

+

*D- Xyl ose

< Rhammose
D-Gal act ose

.L(-)-Sorbose

Lact ose
Tr ehal ose
D(¥ -Mel ezitose
Cel | ul ose

| nosi t ol

D- Sor bi t ol
observed after

Carbohydrate Utilizatio

+ D-Ri bose
+ D- 3 ucose
+ D- Fruct ose D Mannose
- Sucrose
+_8kLi bi ose
+ Raffinose
rabbal gbl e starch

|
| L ain No. 38,383

i ncubation at [err] for 3 weeks Basal
Pridham Gottlieb' s i ni.g nmedi um
BLEALH

negative utilizatl

D(-)-Arabinose
L(+)-Arabinose
D-Xylose
D-Ribose
L-Rhamnose
D-Glucose
D-Galactose
D~-Fructose

. D-Mannose

L(-)~-Sorbose
Sucrose

- Lactose

Melibiose
Trehalose
Raffinose .
D(+)~Melezitose
Soluble starch
Cellulose
Dulcitol

Inositol

D-Mannitol
D-Sorbitol
Salicin

- Salicin
medi um : _
positive utilization,
+

Abbreviation : +:

+ 4+ o+

+ + + 4+ +

I + +

+ +

+

observed after incubation at 37°C for 3 weeks

Basal medium :
Abbreviation

Pri
+:2

dham-Gottlieb's inorganic medium'
positive utilizationm,
negative utilization



Tabl e 4 Conparison of diagnostic physiologiéal

pioperties anong strain

C38, 383, Nocardi a aerocol oni genee and Nocardi opsi s dassonvillei Nocardi a* ;}

Nocar di opsi s* Strain

(14)**

+ +
+ urea Xanthi ne
to: Lysozyne
Hydrol ysis of:
Hi ppurate

+

+ Lact ose

+- Raffi nose
Benzoat e

+

Comparison of diagnostic physiological prope:ties among

strain C38,383,

Nocardia aerocolonigene a.nd Nocardiogsis

dassonvillei
Necardia* - Nocardiocpsis*
Strain aerocolonigenés ' dassonvillei
cas, 383 (14)2e - G (3l)ew
Decomposition of:
Adenine - - - +
Casein + + »
Bypoxanthine + + +
Tyrosine + 4 +
Orea - + -
Xanthine - - +
Resistance to:
Lysozyme + + -
Rifampin - - -
Hydrolysis of:
Aesculin + + -
Bippurate - "V.' +
Starch + +.. +
Acid from:
Inositol + + -
Lactose + + -
Melibiose + + -
Raffincse + v. -
Utilization of:
Benzoate - - -
Citrate + + +
Mucate - - -
Succinate + + +
Tart:atc S - - b
Nitrite frun nitrate + v +
.Survival at 50°C, 8h = v +

+: positive, ~:

negative, V: 15 to 84% of the strains positive

* Data of Gordon et al. (J. Gen. Microbiol. 109:69-78, 1978)
** No. of strains examined

aer ocol oni genes dassonvill ei C38, 383
(31) Deconposition of: Adenine- . -
+ Casein o + : + Hypoxant hi ne
+ Tyrosi ne +
- - Resi stance
+ + Rifanmpin -
Aesculin ..~ S ' + . -
- \% + Starch
+ Acid from Inositol +
+ + Mel i bi ose . _ +
+ \Y - Uilization of:
- Ctrate S - L '
Table 4



. T .
Micat e - Succi nate + +

+ Taptrate - : - Nitrite from
nitrate + Vv + Survival at SCC, 8h -

V. + + positive, -: negative, V: 15 to 84% of the strains
p05|t|ve * Data of Gordon et al. (J. Gen. Mcrobiol. 109:69-78, 1978) **
No. of strains exam ned -14- It is to be understood that the present

invention is not limted to use of the particular preferred strain
C38, 383- RK2 descri bed above or to organisns fully answering the above
descriptions. It is especially intended to include other
4' - deschl or orebeccanyci n-produci ng strains or nutants of the said organism
whi ch can be produced by conventional nmeans such as x-radiation,
ultraviolet radiation, treatnment with nitrogen nustards, phage exposure,
and the like. Preparation of 4'-Deschl ororetmccarryci n
4' - Deschl or orebeccanyci n may e Pr9 uce tivati
4' - deschl or or ebeccanygjn-prad P%ﬁg S m 'r tﬁ“%r% 5’9'9“23"%‘{8‘??! §enes,
preferably a strain hgy chaghgt Tl st cs OrNBEAr e Bcol oni gnes
strain C38,383-R12 (Argﬁré g E‘b 5;% M5FRPged
aerobi ¢ conditions 81‘[Te §’ﬁ?ﬁf‘l’r"f'en L% “ﬁé“b‘i" fmis grown in
a nutrient medi um cont F ﬁ -dcschlororebeccamycin-p:oducin strains or
nutants of the said organism which can be produced by
conventional means such as x-ndiat:.on_, ultraviolet radiation,
; _-treatment with nitrogen mustards, phage exposure, and the
! like. '

. Pye iation of 4'~Deschlororebecc cin

4'=Deschlororebeccamycin may be produced by
cultivating a 4'-deschlororebeccamycin-producing strain of
Nocardia asrocolonigenes, preferably a strain having the
characteristics of Nocardia aerocolonigenses strain
C38,383-RK2 (ATCC 39243) or a mutant thereof, under
subzerged aerocbic. conditions in an agueous nutrient medium.
The organism is grown in a nutrient medium containing an
assimilable carbon source, for example, sucrose, lactose,
glucose, rhamnose, fructose, mannose, melibiose, glycerol or
soluble starch. The nutrient medium should also contain an
‘assimilable nitrogen source such as fish meal, peptone,
soybean flour, peanut meal, cottonseed meal or corn steep
: liquor. Nutrient inorganic salts can also be incorporated
\J in the medium. Such salts may comprise any of the usual
salts capable of providing sodium, potassium, ammonium,
calcium, phosphate, sulfate, éhl_o:ide, bromide, nitrate,
carbonate or like ions.

Production of 4'-deschlororebeccamycin can be
effected at any temperature conducive to satisfactory growth
of the organism, e.g. 20°~-41°C., and is conveniently carried
out at a temperature of about 27°C.



assim | abl e carbon source, for exanple, sucrose, |actose, glucose,
rhamose, fructose, mannose, nelibiose, glycerol or soluble starch.. The-J
~nutrient nedium should al so contain an assim|lable nitrogen source such as
fish neal, peptone, soybean flour, peanut neal, cottonseed neal or corn
steep liquor. Nutrient inorganic salts can also be incorporated in the

medi um Such salts may conprise any of the usual salts capable of providing
sodi um potassium amoni um cal cium phosphate, sulfate, chloride,

brom de, nitrate, carbonate or |ike ions. Production of . '

- deschl ororebeccanycin can be effected at any tenperature conducive to
sati sfactory growh of the organism e.g. [err], and is conveniently
carried out at a tenperature of.about [err] The fernmentati on nay be
carried out in . flasks or in laboratory_qr industrial fermentors of various
capac- ities. when tank fernentation is to be used, it is desirable to
produce a vegetative i not8l ffl’r?'?“ﬁ"é%lﬂ‘hberﬂ“ﬁ’ét%‘ﬁy flasksuPmti ng a smal |
vol une of the cullpurBenteery en Wdeptriak farpentors o yariayp tapas=or a | yophili zed
culture of the ortint siHhenitanks fesmnaationdsate bapsede ftntscédsimmbie thi s nanner,
it is transferredomsednce aveoptative Heochiymbmaanittient drchydi um for | arge
scal e production ipdculating: 3civiadly ypluse cfathergudfure mediva wighlisum i n which t he
veget at i ve i noculsimt & m@d@éwec@namonﬂaéizsé{mlmso ofreheli fferent from that
utilized in the foagroi e |ASkey ctsaining ansassivet fretulam gisothigr owt h of the

manner, it is transferred aseptically to the fermentation

tank medium for large scale production of 4'-deschlororebecca-

mycin. The medium in which the vegetative inoculum is V
produced can be the same as, or different from, that utilized

in the tank as long as it is such that a gocd growth of the

produci.ng organ.i.sm is obtained.

In general, 'optim'm p'rod\ictibn of 4'-deschlorc~
rebeccamycin is aehicved aftet ‘incubation periods of about
seven days. :

4'-Deschlo:or¢bcccanycin is a mincz product of the
fementation and may be recovered from the culture medium
' and isolated in'a lubstantially pure form' accc:di.ng to the
multistep procedu:c desc:ibcd in Example 1 below. : Thus, the
desired 4'-descblo:o:ebcccmyein is found primarily in the
mycelium and recovery from the mycelium may be effected by
. ext:dcéion vith an organic solvent sich as tetrahydrofuran.
After reduction of the extract volume a crude solid contain-
ing the desired l'-deschlozorebeecanycin may be cbtained. u
This c:ude solid may then be subjected to a multistep
pﬁrification scheme illustrated in_the- following flow chart:



prioduci.ng organi smis obtai ned.
4' deschloro-
sevER days.

rebeccanycin is achieved after
4' - Deschl ororebeccanycin is a m nor product of the fernentation

In"general, opti mum production of

I ncubation periods of about

and may be recovered fromthe culture nedlunland isolated in a

substantially pure form accordi
Exanpl'e 1 bel ov. Thus, the desi
primarily in the nycellun1an
extraction with an organic

4' -deschl or or ebeeanycin may be
subjected to a ultistep purifi
flow chart: -16- Crude Soli
(2) add di at omaceous earth (3)
powder in vacuo (5) slurry in
chromat ogr aphy Skel | ysol ve B
Acetate (1) evaporate to dryne

ng to the nuld
red 4' -deschl

st ep procedure described in
rorebeecanycin I's found

$688VE6Y3from the nycellun1nay be effected by

il Ot

of the extract volume a crude <blldsE§H?aﬂniﬂ o

tetrahydrof uran.” After reduction
frrmimethanol (2:1)

g At e R S L b
ﬁfh)&&gﬁsng‘i"# al*l J

®e®hanol (2:1)
(2} ueenvehitrite B m&(ﬂﬂ eeeﬁsntrate to

(8L §EReEy, dp %iﬁétm% : ‘ﬁ a3drsubigetato

Skellysolve B

5s (r £3ashechromatography

Toluene CH,C1, THF = methanol

2€1, Ethyl

Acetate

evaporaté to'dryness (residue a)
column chromatography

linear gradient elution -
_CHC13 to 5% CH3Oﬂ in CHC13=

20 x 200 ml fractions

(1)
(2)
(3)

.Fracti

8 13-16

(1) evaporate to dryness (residue B)
(2) extract with DMSO
(3) column chromatography - elution
with CHBCN:C3BOH:O.13 NH40Ac
(3:2:4):21 forerun then
40 x 65 ml fractions

CHC1

Practions 9-32

(1) extract with CHCl3

AQuebus

[

(1) concentrate I
(2) precipitate with Skellysolve B

Filtrate,
discard

] solia-
. monochlororebeccamycin



*(2) colum chromatography (3) |inear gradlent elution - CEC13 to 51 [err],
in [err] 20 x 200 ml fractions .Fractions 13-16 (1) evaporate to drynessy/
(residue B) (2) extract with DVBO (3) colum chromat ography - elution with
[err] (3:2:4):21 forerun then 40 x 65 m, fractions - Fractions 9-32 (1)
extract with [err] [err] Aqueous (1)
“concentrate (2) precipitate with Skellysdﬂ/?a"B Filtrate, :

Solid- discard . -

PhyS|cochen|c=h‘: ek g ‘ aar 265
properties of 4'-deschloro- - rebeccanyC|n are as folloms

4' - Deschl or or ebeccany, Qw.a phous solid h VI RY 2 l.ecul ar
formula of [err] and ghﬁn?@%ﬁ?% ckéﬂﬁﬁgqb %gg 5455%&%3597ﬁ t he

el ement s cm@hncoegghngeareoa;giollnmunogen and chlorlne

_ g 4'inesohlororebeooamycin'is a yellow amorphous
solid having a 'molecular formula of: c2732207u3c1'and a
molecular weight of 535.8397. It is composed of the
elements carbon, hydrogen, oxygen, nitrogen and chlorine.

Elemental analysis data is as follows:

Calc'd for c2732207n3c1 H,0: C, 58.54; H, 4.37; N, 7.58
 Found ~ :C, 58,43; H, 4.29; N, 7.29.

' The high resolution mass spectrum of 4'-deschloro-
-_rebeocamyoin was determined with a Kratos MS-50 spectrometer
and FAB ionization. The observed mass is as follows:

calec'd for (M+H)¥ ion: 536.1224
rpund-fo:'(u»ar* ion : 536.1188

4'-Deschlororebeccamycin is insoluble in water and
-soluble in dimethylsulfoxide. ' .
: o/
The infrared absorption spectrum of 4'-deschloro-
rebeccamycin when pelleted in KBr. exhibits characteristic
bands at the following frequencies exhibited in reciprocel
centimetersz

3400, 3330, 2930, 1745, 1703, 1575, 1490, 1470, 1458, 1435,
1398, 1380, 1330, 1273, 1238, 1140, 1105, 1083, ‘1050, 1015, .
947, 910, 800, 798, 755, 738, 670, 665, 633

The ultraviolet absorption spebtrhhibf
4'-deschlororebeccamycin was determined in methanol (0.03462



El-emental analysis data is as'folldéws: Calc'd for [err] C, 58.54;, H, 4.37;
N, .¥. 58 Found :C, 58,43; H 4.29; N, 7.29. The high
reéafutlon mass spectrum of 4'-deschl oro- rebeccanycin was determ ned with
a-Krat os Ms-50 spectroneter and FAB ionization. The observed mass is as
follows: Calc'd for [err] ion: 536.1224 Found for [err] ion : 536.1188

4' - Deschl or orebeccanmycin is insoluble in watgg-and sol uble in

di met'hyl sul f oxi de. The infrared absorption spectrumof 4' -deschloro-
rebeccanycin gifd) memidext areuttrBrcendibidaschaobsierved iabsvrptiontmakEma

following fre n%%g%fgg;gi# p entineters: 3400, 3330,
2930, 1745, 1g8§ E%EJEré1§g8E8§§§§%'1398 1380, 1330, 1273,
1238, . 1140, 1105, 1083 1050, 1015, 947, 910 8000 798 755 738, 670,

\?/gg dgfgr;hﬁegbl n" net g;so)ﬁ,bsgigﬁgg(geegi I )rénun@ ﬁcond%ﬁkﬁs

bserved absoRBbi om m%ﬁﬁﬁiend absorpt|V|t|es are as folloms 400 nm (8. 6),
315 nm (96.5), 290 nm (107.7), 257 nm (sh), 235 nm (76.3). A proton

magneti c resonance spectrun1of 4 deschlororebeccanyC|n di ssolved in
di net hyl sul f oxi de was & Proton magneti resonance spectrum of

4'-deschlororebeccamycin dissolved in dimethylsulfoxide was
determined with a Bruker WM-360 spectrometer operating at
360 MHz and using tetramethylsilane as the internal

. standard. The observed chemical shifts (8§ values), coupling
constants (J values in Hz) and pattern descriptions are as
follows:
11.81 (s, 1H, N8-H), 11.24 (s, 1H, N5'-H), 9.26 (4, J=7.9,
1H, Cl1-H or C1'-H), 9.10 (4, J=7.9, 1H, Cl-H or Cl1l'-H) 7.77
(¢, J=7.9, 1H, C4'-H), 7.63 (m, 2H, C3-H and C3'-H), 7.42
(m, 24, C2-H and C2'-H), 6.91 (4, J=9.4, 1H, Cl''-H), 6.30
(bs, 1H, C6''~-OH), 5.25 (4, J=5.7, 1H, C3''-0H), 4.91 (4,
J=5.7, 1H, C2'*'-0OH), 4.01 (bs, 2H, C6''-H), 3.90 (4, 1lH,
CS5''-H), 3.67 (t, 1H, C4''-H), 3.62 (s, 3H, C4''-0OCH
(m, 1H, C2''-H overlaps with nzo).

3), 3.53

S A carbon-13 magnetic resonance spectrum of 4'~
'deschlororebecéamycin dissolved in dimethylsulfoxide was
determined with a Bruker WM-360 spectrometer operating at
. 22.5 MHz and using tetramethylsilane as the internal
. standard. The observed chemical shifts (ppm values) and
asszgnments are as follows-

'Chemica1'8hift (ppm) ©° assignment
170.7 | a7
170.6 , : c7'
140.7 : C4a

138.1 C4a’



*determ ned with a Bruker W« 360 spectroneter operating at 360 Mz and usi.ng
tetranmethyl silane as the internal standard. The observed chenm cal shlftsﬁgﬁ
val ues), coupling constants (J values in Hz) and pattern descriptions are
as follows; 11.8i (s, IN, N8-H), 11.24 (s, 1H N5'-H), 9.26 (d, J-7.9, 1H,

. Od-Hor d'-H, 9.10 (d, J=7.9, IH Ci1-H or Cl'-H 7.77 (d, J=7.9, IH,
C4'-H), 7. 63 (n1 2H, C3 Hand C3'-H), 7. 42 ?n1 2H, C2-H and C2'-H), 6.91

(d, J=9. 4, é o), 630 (bs, 1H 06 "-OH), 5.25 (d, J=5.7, 1H
C3' - OH) 4.91 (4305 5 7, 1H C2'':QH), 4.01 (bs, 2H C" €39, 3.90 (d, 1H
CS''-H), 3.67 (11299 C4'"-H), 3.62 (s, 3H C4'"-[err]), THS (m IH

C2' ' -H overl aps bh [err]) A carbon- 13 rragnetl C resonan%,spectrum of 4'-
deschlororebeccap30|n di ssol ved in di et hyl sul f oxi de was ermned with a -
Bruker Ww 360 spd@@w8neter operating at 22.5 MHz and usi nég3

tetramet hyl sil angogsgt he internal standard. The observed 'Cél shifts
(ppm val ues) and assignnents are as follows: Chem cal Shift (ppm
Assi gnnent 170. 7124.6 C7 18L%
cr' . 140. 7 123.9 | o C4a 138.1 1
cia “19- 130,35 8 o ¢5a csc!
122.3 o . c2
121.1 S . c6
120.6 , L . C2! .
119.4 .. . cs ~
1191 .  esbr
117.4 C5b
116.4 | o c4
112.1 L | o c4’
83.9 i | . - arn
77.6 . y ) c3'r
77.0 - R - L
76.6 o . cs'r
72.1 ' : : | o _ c2't
60.0 o - . ocH,
58.7 ” ce'! .
N\

_:éioloéitai'hctivity oif4';Deschlororebeccamycin

. The ant;bacterial activity of 4'-deschlororebecca-
mycin was dete:mined against a number of gram-positive and
gramenegative organisms by the serial two-fold agar dilution
method. The results are shown in Table 5 below in compari-
son with the activity of rebeccamycin. - ' ' '



129.9 ; - C5a’ 129. 4

C3' .127. 3 C3 125.6
G5c'124. 6 d 123.9
a 122.8 . Cs5¢'. 122.3
C2 121.1 C6 120.6
c2' 119.4 c6' 119.1
Csb' 117. 4 C5b 116. 4
C4 112.1 - - C4' 83.9
a" 77.6 c3" 77.0
C4" 76.6 5" 72.1
Cc2" 60.0 [err] 58.7

C6 " Biological Activity of, 4" -Deschl ororebeccanycin The anti bacteri al
activity of 4'-deschlororebecca- mycin was determ ned agai nst a nunber of
gram positive and gram negative organisns by the serial two-fold agar
dilution method. The results are shown in Tablg_ 5 belowin conmpari- son
with the activity of rebeccanycin. :
_ R ' Zable S

Antibacterial Activity of 4'-Deschlororebeccamyein

' Minimum Inhibitory Concentration (MIC)

{mcg /ml)
Organism . ’ L Rebeceﬂz' cin ' 4'-Deschlororebeccamycin
- S. pneumoniae A9585 >128 32 :

(7 ‘ S. pyogenes A9604 >125 32
S, faecalis A20688 8 16
' S. aureus ' A9537 ' 0.5 ' 2
M. luteus ' A9547 - 0.5 1
S. aureus (Pen-Res) A9606 >250 >250
S. coli A15119 ' >250 >250
8. coli A20341-1 >250 >250
K. pneumoniae A9664 ' >250 >250
K. pneumoniae A20468 © 2250 >250
E. cloacae A9659 ' >250 >250
B. cloacae " A9656 - >250 >250
P. mirabilis A9900 o >250 >250
P. vulgaris : A21559 >250 >250
M. morganii Al5153 >250 >250
P, rettgeri A22424 " >250 >250
S. marcescens A20019 B >250 ' >250
_ P. aeruginosa A9843A ' >250 >250
\_/ P. aeruginosa A21213 >250 >250
List. monocytogenes Al15121 - 32 - 32

List. monocytogenes A20025 o 32 ' 63

4" -Deschlororebeccamycin was also tested against
the transplanted mouse leukemia P-388 and the results are
‘ shown below in Table 6. ' The methodology used generally
followed the protocols of the National Cancer Institute
[Cancer Chemotherapy Rep. Part 3, 3, 1-103 (1972)]. The
essential experimental details are given at the bottom of
Table 6.



-20- Table 5 Antibacterial Activity of 4
I nhi bitory Concentration (MC) (ncg/m ) organi sm

- Descbl or or ebeccanycin M ni mum

Foai -

S days

Rebeccanycin 4' - Deschl ororebeccanycin S. pneunoni ae A9585
>125 32 S. pyogenes A9604 >125
32 S. faecalis A20638 8 * 16 S.
aur eus A9537 0.5 2 H luteus
A9547 0.5 1 S. aureus (Pen-Res) A9606
>250 >250 S. cali A15119 ' >250
>250 S. ccli A20341-1 >250 >250 K
pneunoni ae -.A9664 ' >250 +>250 K. pneunoni ae
A20468 >250 >250 E. cl oacae A9659 -
>250 >250 E. cl oacae A9656 >250
>250 P. mrabilis A9900 >250 >250 P
vul gari s A21559 >250 .23- >250 M norgani
A15153 >250 _ >250 P. rettgeri A22424
> 250 >250_S. ‘marcescens 22l &50019 250
>250 P. aeruginosa Eff83% 9% 4’ ~Deschlororebeccamygimon P-388 Leukemia )50 P,
aer ugi nosa - "A21213 3 >250- - >250 List.
nmonocyt ogenes A15121 S 3 Average weight 32 List.
nmonocyt ogenes A20025 Dose, IP = MST 3) MST change.gm. (3 Survivors
. : mtcrial - mg/kg/inj . Days sT/C day 5 . day 10
Rebeccamycin 512 17.0 155 . - =l.4 6/6 U
: 256 15.0 136 -0.3 - 676
- 128 14.5 132 0.2 . 66
64 15.0 136 . 0.3 €/6
32 13.0 118 - =0.6 _ 6/6
16 15.0 136 -0.8 . 616
4°'=Deschloro- s12. 1.5 141 -1.0 4/4
rebeccamycin - 286 15.0 136 . -1.5 4/4
128 17.5 159 -0.6 4/4
64 15.0 136 -0.8 4/4
32 15.5 141 - =0.8 44
16 18.0 164 - -0.9 3/4
Control 0.5ML 11.0 100 0.6 110710
Tumor inoculums 1o‘ ascites cells, ip
EHost "3 <:1>!'1 F mice v
Treatment + Single injection on day 1 givcn i. - 18
Evaluation ¢ MST = median survival time .
Effect t § T/C = (MST treated/MST eent:ol) x 100
.. Criteria ‘¢ & T/C >125 considered significant tumor
o . inhibition
fontrol ¢ Saline (0.5 ml) givcn once daily i.p. for



4 - Deschlororebeccany0|n was al so tested agai nst the transplanted nouse

| eukm a P-388 and the results are shown below in Table 6. The net hodol ogy
usea‘generally foll owed the protocols of the National Cancer Institute

[ Cancer Chenotherapy Rep. Part 3, 3, 1-103 (1972)]. The essenti al

experinental details are given at the bottomof Table 6. @ -21- Table 6

Ef fect of 4'-Deschlorrebecoanycin on P-388.4flken a Average wei ght Dose, IP
VST MST change, gm Survivors-Materi al _ ng/ kg/ i nj ans
‘V{/g ©. day 5 As inaité&veew Hie@féai‘h’ﬂxﬂicrobialf’ﬁﬁd mok’sd t

128 '1455da§32prov§éed agoye, -desghfprogobeggamycig ds usefinl as
0.3 an antib§6€id? and B1sd asldﬁ3antitum9ﬁ6agent for treating/6 16
15.0 13 c 1 15.5
141 _ J,ond.ma.l %o8sts affecte&f érb%j?%\ Ee'éumorqs s%%itiv§5%8 it’136
-1.5 e.g. mamnmllzianglalig{mrg: tumprs such ag) B-388 leukemia. 4/ 4
64 15.0 136 - 5.

0.8 .. 4F2elé§veoﬁ§oy incaﬁgﬁs44ft€£§ itg sgop %armqall
Cont r ol oeuticalocgwpositi@ns crottaining an éffective antimicrhiial

or tumor-inhibiting amount of_4'fdeschlororebeccamycin in

~ combination with an inert pharmaéeutioally aoceptable
carrier or diluent. Such compositions may also contain
‘other active antimicrobial or antitumor agents and may be
made up in any pharmaceutical form appropriate for the
desired route of administration. Examples of such composi-
tions include solid compositions for oral administration
such as tablets, capsules, pills, powders and granules,
ligquid compositions for oral administration such as
solutions, suspensions, syrups or elixirs and preparations
for parenteral administration such as sterile solutions,
suspensions or emulsions. They may also be manufactured in
the form of sterile solid compositions which can be
dissolved in sterile water, physiological saline or some
other sterile injectable medium immediately before use.

' For use as an antimicrobial ageht, as in treating
animal hosts affected by'bécterial'infeotions, the
4'-deschlororebeccamycin or pharmaceutical composition
thereof is administered so that the concentration of active
ingredient is greater than the minimum inhibitory
concentration for the particular organism being treated.
For use as an antitumor agent, optimal dosages and régimens
‘of 4'-deschlororebeccamycin for a given mammalian host can
be readily ascertained by those skilled in the art. It
will, of course, be appreciated that the actual dose of
4'-deschlororebeccamycin used will vary according to the
particular composition formulated, the mode of application
and the particular situs, host and disease being treated.
Many factors that modify the action of the drug will be



Tunor inoculum 106 ascites cells, ip Host " .o [err] F mce

Eca N

Tr eat nent : Single injection on day 1 given i.p. Evaluation : NB--E
medi an survival time Effect % T/C - (MST treated/ MST control) ¥
100 Criteria : T/ C >125 consi dered significant tunor inhibition
Control - : Saline (0. 5 m) given once dally I .p. for 5 days -22-

As indicated by the antinicrobial and nous®28unor data provi ded above,
4' - deschlororebeccan¥0|n is useful as_an antibiotic and al so as an

antitunor adeMfeRoiNEPACFAYNENiIRGIYALRG AFLecHRATHE \mBe¥gn Aket yribine of
sensitive tadhin€strationg Ix@tﬁmldﬂ@miﬁﬂﬁfatsuﬁb Fate TP dkeien,

cont ai ning HPAATELOR, 08 Nhe, BACISHE. (EVE BPTPARALOARy FRARALER

- 4' -deschl or seitiwitiesi and)rsamitya uftthendueatsephar maceut | cal |y
acceptabl e carrier or diluent Such conpositions nmay al so contain other
active antimcrobial or antitunmor agents and ray be made up in any

phar maceuti cal form apBhepfodilewing téxanpler ¢ provdded éwMIiIiustratuve
Exanpl es of o (o]

adm ni strat gﬂ% %&g@ﬁ; Xb%@gdcgﬂ%yu?&éghag? egpi\%gﬁl: ti%’nd%m&; I°e the
liquid conpdervenhioner 5k§ﬂl¥ﬁﬁlﬁ%ﬂ5&&$oﬂ gg@neasially available

petroleum solvent (Skelly Oil Co.) comprising isomeric ™)

hexanes and having a boiling point of 60-69°C.. Dicalite/is

diatomaceous earth manufactured by Grefco, Inc. Unless

otherwise indicated, all temperatures below are in degrees
' Centigrade.

Examgle_l

.Preuaration of 4'—Deschlororebeccamyein

A;_ Fermentation

Nocardia aerocolonigenes strain C38 383-RK2 (ATCC
39243) was maintained and transferred in test tubes on agar
slants of yeast-malt extract agar. This medium consists of

4.0g glucose, 4. Og yeastiextract,_log malt extract and 20g "/

agar made up to one liter with distilled water. With each
transfer the agar slant was incubated for seven days at
27°C. To prepare an inoculum for the production phase, the
surface growth from the slant culture was transferred to a
500 ml Erlenmeyer flask containing 100 ml of sterile medium
consisting of 309 glucose, 10g soy flour, 10g cottonseed
‘embryo meal and 3g Caco3 made up to one liter with distilled
~ water.. This vegetative culture was. incubated at 27°C for 48
- hours on a. Gyrotory tier shaker (Model GS3, New Brunswzck
_Scientific Co., Inc.) set at 210 rev/min describing a circle
with a 5.1 cm diameter. Four ml of vegetative culture was
transferred to a. 500 ml Erlenmeyer flask containing 100 ml

o/

s



- . v
sol uti ons, suspensions, syrups or élixirs and preparations for parenteral
adn\nlstratlon such as sterile solutions, suspensions or emulsions. They
naywalso be manufactured in the formof sterile solid conpositions which
‘can be dissolved in sterile water, physiological saline or sone other
sterile injectable nediun1innediate|y before use. For use as an
antinicrobial agent, as in treating ani nal -R4sts affected by bacteri al
infections, the 4'-deschlororebeccanycin or pharnaceutical conposition
thereof is agm.ﬁtﬂﬁﬂkﬁiexpéue&ignemeéhe@nspaﬁaatiﬂ@egi|6R9|¢@ﬁ@dséa:chs

o
ST ot sk e weh it e b i,

accor di ng toqﬁ1§ﬁiﬂ ltﬂ ékﬁbﬁg PFoﬁq%gr éié% Lo Eﬁéﬁ gﬁflon
?rgg| ]E het Egr ;Eﬁd areof t{aﬁ.\aérloallwrledl s@hee alg@tag:ﬁamatah wasyséticabr 250hat
Toe. vei oht - Feyyif-o, Yhd [#éiintaRion vap’tdruiEhedd & ik ondg, 11 10

rate of excretlon condition of the patient', drug conbinations, reaction

;fgi:égélggfﬁamw ié@gﬁiéy'of the di sease. The fol | ow ng exanple i's
The fermentation broth obtained according to
Example 1A is filtered using a diatomaceous earth filter aid
~ (the filter aid is admixed with the broth and also used to
form a mat). The filtrate is discarded and the mat
extracted with tetrahydrofuran (THF) for 30-60 minutes using
0.1-0.2 volumes based on the original broth volume (the THF
preferably contains 0.025% butylated hydroxytoluenes as
preservativel;- The THF extract is filtered and the
insolubles discarded. The filtrate is concentrated in vacuo
until almost all the THF is removed. Inert filter aid is
then admixed with the concentrate and the resulting mixture
is filtered on a mat of inert filter aid. Air is sucked
through the mat for four hours or more to dry the mat as
-/ much as possible.

The mat obtazned as described above is then
extracted for about 30 minutes with enough THF to get a good
slurry. The extract is filtered and the mat discarded. The
filtrate is concentrated by boiling at one atmosphere. Hot
methanol is simultaneously added as the volume becomes low.
After crystallization of yellow solids begins, the mixture
is boiled gently until bumping becomes a problem. The
reaction mixture is then allowed to cool and is chilled to

~ 5-8°C. The solid product is filtered, rinsed with cold
methanol and dried. This material containing the desired



. purposes only and is not intended to ILnit'ihe scope of the invention.
Skel l ysolve B is a commercially avail abl e petrol eum solvent (Skelly Gl

Co.) conprising isomeric

Dicalite is diatomaceous earth manufactured by Grefco, Inc. Unless
otherwi se indicated, all tenperatures below are in degrees Centigrade.

Exanpl e 1 Preparation of 4 -Deschl ororebet®mycin A Fermentation hbcardia

aer ocol oni genes strain C38, 383- RK2 (ATCC 39243) was nai nt ai ned and

transferred i1feschlorpEebgrcagycin

~_

(RTM hexanes and having a boiling point of [e#ﬁ

dr uspd yinsthepfeliewing: separatinn s

nediun1com§gaé%dﬁ:4‘Cg gl ucose, 4.(Qg yeast extract; 10g malt extract and

20g agar

made up to one liter with distilled water.

Wth each transfer the

agar slant was incubated for seven-daysat [err] To prepare an inoculum for

t he prOdUCw4ﬂ1§§%§%?tibﬁ afdf PeriFiesdtdidn om the slant cul ture was
transferred to a rl'enneyer ask.containing 100 m of sterile

medi um consi sting of 30g gl ucose, 10g soy flour, 10g.cottonseed enbryo neal

and 3g [err] made up Coudeesbilids \fridm ExanplediBa(386.3¢)i weregaua- ve

culture wa

( Mbdel

descri bi ng chlnrefermi th pastimevhdnaietand tramsfetrred togat &l wound ture
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was transf gt defa gk MhobEbRAERAYLY P9y (OF 210488 408 Thicalite)

was mixed into the suspension. The mixture was diluted with

approximately 1.51 of Skellysolve B. The resultant slurry ,;J

was conqentratedzto a powder in vacuo in a rotatory

evaporator. This powder was slurried in: 61 of Skellysolve B -

and packed into a 12 .cm o.d. x 90 cm flash chromatography
column. A bed was formed with pressurized flow (N,-5.7
psi). The packed column was eluted with pressurized flow

- with the following elutropié-&eriessss.1iters of Skellysolve

toluene; 12 liters of methylene chloride; 12 liters of ethyl

B (3 liters fresh + 6 liters packing solvent); 13 liters of

acetate; 18 liters of tetrahydrofuran;'and'7'1iters of
methanol. The toluene eluant was evaporated to dryness in
vacuo in a rotatory evaporator to yield 5.159 of solid
designated residue A. ' '

A Glenco Series 3500 Universal LC column (2.67 cm
i.d. x 75 cm) was packed with 80g Woelm silica gel (0.063-
0.200 mm) in chloroform. Residue A was dissolved in 40 ml
of chloroform and pumped directly onto the column. Elution
commenced with an initial isocratic rinse of 500 ml chloro-
form. Elution continued with a 41 ‘linear gradient of
chloroform to 5 parts methanol in 95 parts chloroform

collecting twenty 200 ml fractions. Fractions 13 to 16 were
judged nearly homogeneous. These were pooled and evaporated

to dryness to yield 663 mg of residue B.



“24- of sterile production medium ¢onsisting of 60g corn starch, |og

gl ucgse, 15g linseed neal, 5.09 autolyzed yeast, 1.0g [err] 1.0g [err] 1.0Og
[eﬂhf and 10g [err] made up to one liter mith distilled water. The '
-productlon culture was incubated at [err] on a shaker such as used for the
vegetative culture. The agitation rate was set at 250 rev/mn. The
fermentation was ternminated at 168 hours. B:26=sol ati on The fernentation
broth obtai ned according to. Exanple 1A is filtered using a di atomaceous
earth filter aid (the fThrechPlengoi SOIumm P 4% IFMm hisidy 0¥ h78nemd| wasused to

forma mat). phitkdd |Wwith eBaRe# S6aadad phAGe mtﬁ?aeégiréﬁféa\ﬂgase c-1aghe

tetrahydrofuran (T r 30-60 nut es usi ng ol unes
ori gi nal - br o \Rﬁ%?fhe Fhe ﬁ&P@F‘aMV eGSR %‘@%?A%t??&?@ﬁmately
hydrloxxt/”t ol ugrzess a(sjed)rwsm:uek: £aasf) temhﬁtTHE @e%zraft?@téniﬁﬁsé asdphlbes t
i nsol ubl es di scarde iltrate i oncentr.ated in vacuo al gos

W) Cthe THE MECHARRE ADE o4, PAFERL 0 1. MR ash ke y,  Heshaud Bth 3
concentrate. mmjdfmﬂimetmylsglﬂbxﬁdeewas didawar ebhton therssample nkoodpl ahder
aid. Air is gl t h gL elvcy

much as poss%&h@%%&t §?§§§n g’i sclér |"Jolq‘§I abgé/]é&?%g?h‘gﬂgéé?%ﬁgt gﬁh‘
about 30 m nmogdtexringnthegheYuintoage28d goud Afvey amhintkialcl liter
filtered'ahdfayaigg d T | ed | bhNgnat
one at nosphere ?redfife% 36 %I ?u% %&%ﬁﬁ’fﬁ%ﬁ g fé@fﬁé ?ésrrgabeigo%g

“low - After. cwsmxrqmt%ﬁam iéapsm iSdEh SR were Mq@ure'r e

- composite was extracted with 2 liters of chloroform. The

~ lower phase was separated and concentrated to dryness in
vacuo in a rotatory evaporator. The residue was partially
‘dissolved in 50 ml of chloroform with sonication. The
suspension was added to 1 liter of Skellysolve B with rapid
stirring. The resultant precipitate was collected by

- £iltration to yield 606 mg of 4'~deschlororebeccamycin.

\ ;
M’

Further details of the above 1solation procedure
Ware set forth below: :

- Analytical HPLC:

— _ _  The follawing.components were used to construct an
- analytical HPLC system: Waters Associates Model 6000A
_-SQIvgnt'Delivery System pump; Varian Varichrom Model VUV-10
uv/vis Detector set at 254 nm 0.1 0.D.; Fisher Recordal

. Series 5000 RechQ5F: Waters Associates Model U6K injector;

“__Altex Spherisorb/ODS (10u) column (4.6 mm-i.d. x 25 cm).
The components were connected with 316 stainless steel
tubing (1.6 mm o.d. - 0.23 mm i.d.). The eluant of 4 parts
.acetonitrile, 3 parts methancl, and 3 parts 0.1 M ammonium
:aéetate was pumped at 2 ml/min for all analysis. Occasion-
;aily, a Hewlett.Packard 1040A HPLC Detector System was
substituted for the Varian Varichrom VUvV-10 Detector;



-is-boiled gently until bunpi ng becones a problent The reaction m xture |a«

then allowed to cool and is chilled to 5-8-C. The solid product is NI
filtered, rinsed with cold nethanol and dried. This material containing: tf‘fé" '
desired -25- 4'-deschl ororebeccanycin is used in the foll ow ng

separation procedure. C. Separation and Purification Crude solids from
Exanpl e 1B (336.3g) were sus- pended and p@ntially dissolved in 2.51 of 2
parts chloroform 1 part nethanol and transferred to a 61 round bottom -
flask. Aprhinnbayey ChrpmaitdgtaphyalULCPecalite) was nmixed into the
suspensi on. ~The mxture was diluted wth approxi mately 1.51 of -Skellysol ve
B. The- resultant slurry was concentrated to a powder in vacuo in a rotatory
evaporator. This powdsC was darried outconoAnalsech grecdated Shtica '

into a 12 cpg I gkaP Ry ?ﬁnﬁ or

with pressur] zeﬁnﬁﬁoéﬁ q:@rg;](a%t%cémo,)gaig ﬁﬁ 6y 2%0 co }}Jir%n]?\;\ega si ednzfivl'ﬂ

pressuri zecPl#%ﬁFvW?ﬁet ﬂé‘ﬁi%‘tﬁd e§&§F§pFE1§-§ﬂﬁG§ @§-I4t@ll sdi;ameter bY

Skel | ysol ve1§ &R hig nos ﬂa&ﬂase& ftéﬁrwha%ﬁlswgﬂa vent-b e hare

t ol uene; |ter§ gg dyaﬁgeyghlorlde thers of acetate 18

lLiters of t%’??‘aﬁ? r9EERa |3 tRAEES; mepEhpRed-9 &I@R%ﬁlﬂh@@ﬁﬁﬁ@ was

evapor at ed atmdumawadl iw/aqunibﬁatetpfﬂbr emamudﬁquehé p1ra kg, of

solid de5|gﬂgéeg eve ope%, ‘air dried plates wére visualized with 254 nm
and 366 nm ultraviolet light: using either a Chromato-VUE Zﬂ“)
model CC=~20 light box (Ultra-Violet Products: Inc.) or a o

" model UVSL-58 hand held mineral light lamp (Ultra-V;olet

Products Inc.). '

Preparative“HPch

The -following components were used to construct a
medium pressure ligquid chromatography sysfem- Fluid
Metering, Inc. Model RP-SY 2CSC FMI Lab Pump, Fluid Metering
Inc. Model PD-60-LF FMI Pulse Dampener; a 15 ml sample loop
constructed of polypropylene tubing (3.0 mm o0.d. x 1.5 mm
i.d.) wrapped around a cardboard tube (8.65 cm o.d.); Glenco
Series 3500 Universal LC column (2.67 cm i.d. x 75 cm); .
Instrumentation Specialties Co. Model UA-5 Absorbance /Fluo- ~
rescence Monitor with a’ ‘Type 6 optical unit; Instrumentation
Specialties C6. Model 590 Flow Interrupter Value; and an

' Instrumentation Specialties Co. Model 328 Fraction
Collector., Tre 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 column was
.slurry packeéd with the defined adsorbent in the designated
‘solvent \sing standard techniques. The void between the
settled bed and tube top was filled with standard Ottawa



A GI enco Series 3500 Universal' LC ¢olum (2.67 cmi.d. x 75 cn) was packed
BOg—~Wel msilica gel (0.063- 0.200 mm in chloroform Residue A was

d| ssol vedw«in 40 mM of chloroformand punped directly onto the col um.

Bl uti on commenced with an initial isocratic rinse of 500 ni chloro- form

Elution continued with a 41 linear gradient of chloroformto 5 parts

nmet hanol in 95 parts chloroformcollecting.tgenty 200 m fractions.

Fractions 13 to 16 were judged nearly hom)geneous These were pool ed and

evapor at ed teadfd/.nessméhﬂlﬁéé ﬁ&ﬁ 88 Qt aCHakith rate ?vgi ﬁh %%@C,S
colum (2.67 cmi 41 d%ﬁ rﬁ@ acked w t h Baker Bonded Phase ecy
silica gel (&XF8%d FORThnbRck ?ﬁ SSUFEm{ aRRT cxdmatied¥at2 m fmin) .
approximately 2.5 bed volunmes of eluant: 3 parts acetonitrile, 3 parts
met hanol and§4 ﬁrta %é %am;mni um acetate. Residue Bin 3 m of
di et hyl sul f 2 ORIt 0 t he sanpl e | oop and punped onto the col um
with eluant. Elution comenced while nonitoring the eluant at 280 nm After
an initial 2 liter for t fr l.ons were gol |l ected, . Based_on
the W chromat ogram fﬁg |%ﬁ§59¥f%9§ ﬁeF§%%&§$b&Ppﬁﬁgiﬂﬁnﬁﬁﬂ§¥§5%&9 of . .
extracted wi ewe2 chamhersfofnegual odiameter, bedghthand weslume oonmected
concentrat ed;to V. t s si due was
100 e¥UEP Sgddh VACHOE] B Ovh b Gk BYRRC'RLDrradiode

partially dlssolve ormw soni cat’i € suspensi on
was added toeiurhm&of one| chambex sewved mgprdmixing chamber and one as

a static reservoir. The less polar solvent, chloroform, was
U initially held in the mixing chamber. The more polar

solvent 5 parts methanol in 95 parts chloroform, 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 systemn.
through polypropylene tubing (1.5 mm i.d. x 3.0 mm o.d.).

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.




stirring. The resultant |5reci pitate was col | ect ed by filtration to yield

606 ng of 4'-deschl ororebeccanycin. Further details of the above isolati OQ}

procedure are set forth bel ow Analytical HPLC. The foll owi ng conponegnts
were used to construct an analytical HPLC system Waters Associ ates Mdel
6000A Sol vent Delivery System punp; Varian Varichrom Model VUV-10 uv/vis
Detector set at 254 nmO0.1 O D.; Fisher ReCotdal Series 5000 Recorder;
Waters Associ ates Mbdel UBK injector; Altex Spherisorb (RTM, ODS (10[err])
colum (4.6 mmi.d. x 25 cm). The conponents were connected with 316
stainless steel tubing (1.6 mnmmo.d. - 0.23 mmi:d.). The eluant of 4 parts
acetonitrile, 3 parts methanol, and 3 parts 0.1 M anmoni um acet ate was
punped at 2 mM/mn for all analysis. CccesagmMg ally, a Hew ett Packard
1040A HPLC Det ector System was substitut€d-ror the Varian Varichrom VUV-10
Det ect or . -27- Thi'n Layer Chromatography (ILC): TLC was carfied.out on
Anal tech precoated Silica Gel GHLF -plates (2.5 cmx 10 cm 0.25 mmthick

| ayers). The plates were developed in glass cylinders (6.4 cmdi anmeter by
15 cm hi gh) purchased from Watman, Inc.. The tanks were charged with 10
mM of 5 partle nékbereempeupdr havingridierformilal | ovied to equilibrate prior
to introducing the plate. The devel oped, air dri-ed plates were visualized
with 254 nm ' I - PR

2. A proc_eés for producing 4'-deschlororebeccamycin having

(I m

-



f“nd_366 nmultraviolet I|ight u5|ng ‘ei ther a Chronato- VUE (RTM nodel CGC- 20
|'i ght, box (U tra-Violet Products Inc.) or a nodel UVSL-58 hand held m neral
Ilgﬁf lanp (U tra-Violet Products Inc.). Preparative HPLCs The follow ng
‘tonponents were used to construct a medi um pressure |iquid chromatography
system Fluid Metering, Inc. Mddel RP-SY 2CSC FRI Lab Punp; Fluid Metering
I nc. Model PD-60-LF FM Pul se Danpener; a 15 ﬂ?'sanple | oop constructed of
polypropylenethgb%@}ﬂﬁ.é)rnno.d. Xx 1.5 mmi.d.) wapped around a cardboard
tube (8.65 cmo.d enco Series 3500 Universal LCcolum (2.67 cmi.d. X
75 cm; Instrumentation Specialties Co_, Mddel UA-5 Absorbance/ Fl uo-
rescence Monitor with a Type 6 optlcal':nit; I nstrunentation Specialties
Co. Model 590 Flow Interrupter Val o- 28N | nst rument at i on Speci alties
Co. Model 328 Fraction Collector. Th onents were connected with
) i‘ 1.5 mi.d.) and

I sted. The d enco
\‘th t he defi ned
echnlques The voi d

series 3500 Universal LC col
adsorbent in the designated {§ :@,g
bet ween the settled bed and " -§I~o\u%rlstandard Ot awa
-28- sand. Eluant was punped at] a max§ mum rate whi ch woul d not exceed 60
psi back pressure (approxi matel@ '

denco multifit connectors and X : ]:

which comprises cultivating a 4'-deschlororebeccamycin-
producing strain of Nocardia aerocolonigenes in an aqueous
nutrient medium containing assimilable sources of carbon and
nitrogen undexr sgbmerged aerobic conditions until a substan-
- tial amount of 4'-deschlororebeccamycin is produced by said

\J organism in said culture medium and then recovering said
4'-deschlororebeccamycin from the culture medium substantial
free of co-produced substances.

3. The process according to Claim 2 wherein the
4'-deschlororebeccamycin-producing strain is Nocardia
aerocolonigenes ATCC 39243 or a mutant thereof.

4. A pharmaceutical composition comprising an effective
antibacterial amount of 4'-deschlororebeccamycin having the

e
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. Gadient Elution: A denco gradient el ution appar at us consisting of. two_
chanmbers of equal dianeter, height and vol ume connected in tandemwith axd”
Tefl on val ve was used for gradlent el utions. one chanber served as a mxing , .
chanber and one as a static reservoir. The | ess polar solvent, chloroform
was initially held in the mxing chamber. e _nore pol ar sol vent 5 parts
met hanol in 95 parts chloroform was hel d” i the static chamber. Teflon
coated nag € ;tlrrlng bars (1.0 x 3.7 cm) were placed in both chanbers
and driven Y- Hdftas Mbdel 15 Magne-matic stirrers. Eluant was punped from
the m xi ng chanber to the nedi um pressur e hpl e- systesmt hr ough pol ypropyl ene
tubing (1.5 mMmi.d. x 3.0 mmo.d.). s el uant was renpbved fromthe m xing
chanber, the solvent in the statjcZ®5Iyg@ir was allowed to freely replace
it, thus creating a |ineatr gradient | - 29 - CLAIMS 1. The
compound having the formul'a . 2. AsyrLg . fo ,prodUC|ng

4' -deschl or or ebeccamyci n havign v/ o

(o
-in cambination with an inert pharmaceutically acceptable
_carrier or diluent.
) S. A pharmaceutical composition comprising an'éffgctive
tumor-inhibiting amount of 4'-deschlororebeccamycin having
o ST o
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¢, . - . s . . ' A . . .
wWhisgh conprises cultivating a 4'-deschl ororebeccanycin- producing strain of
Nocgrdi a aerocol oni genes in an aqueous nutrient medi um containing
. assimlable sources of carbon and nitrogen under submerged aerobic
conditions until a substan- tial anobunt of 4'-deschlororebeccanycin is
produced by said organismin said culture nediumand then recovering said
4' - deschl ororebeccamycin fromthe culture nedddim substantial free of
co- produced suybstgnces, 3. The process according to Caim2 wherein the 4'
-deschlororeﬂé@%aﬁ?ﬁpﬁlﬂroducing strain is Nocardia aerocol oni genes ATCC
39243 or a nutant thereof. 4. A pharmageutical conposition conprising an
effective antibacterial anpunt of 4' 4dg&chkd ororebeccanycin having the -
31 - formula [err] in combination cus rert pharnmaceutically acceptable
carrier or diluent. 5. A pharmaceuti prposi tion conprising an effective
tunor-inhi biting amount of 4'-deschl OFpRecammeal ethaving 11111111 111111
111111121112111112 - 32 - the A

" in combination with an inert pharmaceutically acceptable
carrier or diluent. '
6. Medication comprising an effective antibacterial'dose of
)

) B



«[err] in combination with an inert pharmaceutically acceptable carrier or_
diluent 6. Medi cation conprising an effective antibacterial dose otw,«dﬁ
33 - -deschl ororebeccanycin having the formula [err] for use in a nmethod’
for therapeutlcally treating an animal host affected by a bacteri al
i nfection which conprises adm nistering ne éiation to said host. Medication
conprising a tunor-inhibiting dose of 4'- Al or or ebeccanyci n havi ng t he

4~ descnl bt %%%%%%%@fﬁ%e??n%ﬁf%gh%é+ﬂgnzﬁ§f° SRR | O e

Separ ati on and Purification stages substantially as.indicated in the
foregoi ng Exanple. 9. 4'- deschloro rebpccanyC|n produced by a process as.
claimed in claim2, 3 or 8. TARN 7

for use in a method for therapeutically treating an animal
host affected by a bacterial infection which comprises
administering medication to said host. '

7. Medication comprising a tumor-inhibiting dose of
4'-deschlororebeccamycin having the

M



oy

-

- 34 -

formula

for use in a method fof therapeutically treating an.
animal host affected by a malignant tumor sensitive to
4'-deschloro-rebeccamycin which comprises administering

medication to said host.

8. A proce%s for ppqgucing 4'-deschloro-rebeccamycin,
comprising Fe : jsolation, and Separation and

Purification stages substantially as indicated in the
foregoing Example.

9. 4'-deschﬂ _ feb eeamycin'produced by a process
as claimed in élaim 2 3 or 8.

A



