BACKGRClJND OF THE | NVENTI O\I 1. -Field of the Invention This invention

rel ates to novel anal ogs of rebeccanycin which’ posses anti neopl astic
‘properties. 2. Background Art U S. Pat. Nos. 4,487,925 and 4, 552, 842

di sclose the anti-tumor agent designated rebeccarrym n, and the 5 -nethyl
and 5', 2', 3" ',6''- tetraacetate derivatives ther.eof, and a process for

pr.oduci ng-t he sanme agent by: cultivating a rebeccanyci n-producing.strain of

Nocar di a aerocol oni genes, preferably Nocardi a aerocol oni aenes ATCC 39243,
or a rebeccanycin-producing nutant thereof in an aqueous nutrient nedi um
contai ning assim | abl e sources of carbon and nitrogen under subnerged
aerobic conditions until a substant i.2| anount of rebeccanycin is . °
pr oduced. Recent | PACKGROUND (0B THE GIWENTIDMes, - ATCC 39243 was
recl assified as Sacchar ot hri x aerocol oni genes, ~ATCC 39243 (Bush et at, J.
Anti bi ottes, Eieldsef the Invention . | . '

This J.nvent:l.on relates to novel analoqs of rebeccamYCln “hJ-Ch

posses antineoplastic propertxes.

" 2. Background Art . |
U.S. Pat. Nos. &, 487 925 and 4, 552 842 dzsclose the anti-tumor
‘agent designated rebeccamycm, and the 5'-methyl and's’,2¢,3'",6" '~
tetraacetate derivatives thereof and a process for producmg the
same agent by cultivating .a rebeccamycz.n-produc:.ng strain of
Nocardia aerocolonigenes, preferably Nocardia aerccolonigenes aTcC
39243, or a rebeccamycin-producing mutant thereof in an aqueous .
nutrient medium cqritaining aséimilable sourées of carbon and.
nitrogen under submérgeci' aercbic conditions until -a substantial
amount of rebeccamycin is produced. Recently, Nocardia

aerocolonigenes, ATCC 39243 was reclassx.f:.ed as Saccharothrix

aerocolonigenes, ATCC 39243 (Bush et at, J. _Antibiotics, 40:643-
678, 1987). '

SUMMARY OF THE INVENTION
The présent invention provides new analogs of the antitumer

agent designated rebeccamycin (Formula I).



678, 1987). SUMVARY OF THE | NVENTI ON The present invention provides new

anal ogs of the antitunor agent designated rebeccanycin (Formula'1). - 3
[err] [err] Mre specifically, there .are .provided rebeccanycin anal ogs of
the Formulas II" and Il below, [err] [err] Formula Il _

L {4

OH
OCH,

Formula I

More spec;fically. there are provided rebeccamycin analogs of

the Formulas II and IIT below,

Formuia II



4 [err]

r hydr ogen,
~ hydr ogen;
such anal ogs.

as wel |

[err] Formula I'I'l'

provi ded t hat
| as pharmaceutically acceptable acid addition salts of
The conpounds of the Formulas Il and Il are produced by

mhereln X and X[err] are |ndependently quorlne

X[err] ‘and X[ err] are not sinultaneously

suppl ementing the cultures of a rebeceanycin producing strain of -
aerocol onigenes wth the appropriate tryptophan anal og.

-Sacchar ot hri x

DESCRI' PTI ON OF THE DRAW NGS Figure | shows the IR spectrumfor the conpound
of Formula I'V. Figure 2 shows the [err]H—NNR for the conpound of Formul a

V.

Ok
OCH,

Formula III

wherein X; and X, are independently fluorine or hydrogen, provided

that X; and X, are not simultaneously hydrogen; as well as

pharmaceutically acceptable acid-addition salts of such analogs.

The compounds -of the Formulas II and III are produced by

supplementing the cultures of a rebeccamycin producing strain of

Saccharothrix

analog.
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aerocolonigenes with the appropriate tryptophan
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IR spectrum for the compound .of Formula IV.
lHjNMR-foé the compound of Formula IV..
13C-NMR_for the compound of Formula IV.

IR spectrum for the compound of Formula v.
lH-MMR for the compound cf Formula v.

1?C-N‘MR for the compound of Formulagv.

IR spectrum for the compound of Formula VIIL.

l4-NMMR for the compound of Formula VILI.



/”_/W . - : . ! ) . . LR .........;. .

Figure 3 shows the [err] CGNWR for the conpound of Formula IV. Figure 4
shows the IR spectrum for the conpound of Forrmula V Figure 5 shows the
[err]H-NMR for the conpound of- Forrmula V. Figure 6 shows the [err] C NWR
for the conpound of Formula V. Figure 7 shows the IR spectrumfor the :
conmpound of Formula VIII Figure 8 shows the [err]H NWMR for the conpound of
Formula VIII. 5 Figure 9 shows the [err] CNWR for the conpound of _
Formula VII1. Figure 10 shows the nass spectrum of the conpound~of Fornula
1V. Figure 11 shows the UV spectrum ob the conpound of Fornula lLV. Figure
12 showspijarengssapest the He-ur ceppthadcohpsundurs ForpRaar E115-shows
~sthe WV spectrum of the conpound of Formula V. Figure 14 shaows, t he 1255
spect r unFagukke 100showsdthé Bassndpecrum of the compound of Formula 1V.

= Figure 11 shows the UV spectrum of the compound of Formula IV.

Figure 12 shows the mass _specﬁrum of the compougd of .Fomula. v.
Figure 13 shows the UV spectrum of the cbmpound ‘of Formula V.
Figqure 14 shows the nasé spectrum of _thé ccmp?und of Formula V;II.

_ Figure 15 shows the UV spectrum of the'c:ompound of Formula VIII.

nzmnzn DESCRIPTION OF THE INVENTION
U.S. Pat. Nos. 4,487,925 and g,ssz,éu disclose the

production -ahg isolation of the. antitumor agent  designated

rebeccamycin (Formula I)

{ QH

Formula I
The above-mentioned rebeccémycin compound is the p;incipal
component of the fermentation of the rebeccamycin producing strain
of Saccharothrix ger'oc'oLon; genes. |

. _ ._ ‘ . .
It has now been found according to the preseqt vaen..mn tha

U

. - - .- -"'_"-":."".. . . . - 2
 the fermentation procedure disclosed in U.S. Pat. Nos. 4,487,9

and 4,552,842 can %2 carried out in the presence of c<ce

. r

=ain



~ Fi.gure 15 shows the W spectrum of the conmpound of Formula VI11. DETAILED -
DESCRI PTI'ON OF THE | NVENTI ON U. S, Pat. Nos. 4,487,925 and 4,552,842

di scl ose the production and isolation of the "antitunor agent

desi gnated rebeccanycin (Formula I') [err] [err] Fornula | The

above- nenti oned rebeccamycin conpound is the principal conponent- of the

fernmentati gn of the rebeccanycin producing strain of Sacchar ot hri x

aerocol oni genes. It has now been found according to the present invention

that the fernentation procedure disclosef in U S. Pat. Nos. 4,487,915 and

4,552, 842 txyptdphanranalogsttd Npddudy eﬁéf‘%ﬂog“seréta'fhbeccamycm havzng
valuahle -antitumor propertzes. The rebeccamycin analogs of the

present invention have the Formulas II and IIT below. .

OH
OH

Formula IZI

OH
OCH,

Formula III
‘wherein X, and Xz are fluorine or hydrogen, provided that X, and X,
are "dt Simﬁlta"e°u51Y hydrogen; as ‘well as pharmacouticolly
acceptable acid addition saitsnthereof. | .

A preferred example of the compounds of theipresent invention



6 tryptophan anal ogs to prdduce new-anal ogs of rebeccanycin having val uable =
antitunor properties.. The rebeccanycin anal ogs -of the present invention :
have the Formulas Il and 11 below. [err] [err] Formula 11 [err] Formula -
111 wherein X[err] and X[ err] are fluorine or hydrogen, provided that
Xlerr] and X[ err] are not sinultaneously hydrogen; as well as - '
phar maceutical |y acceptabl e acid addition salts thereof. A preferred
exanpl e of the conmpounds of the present tﬂvention-_ :
. { S
) is the compound having the structural formula IV below:

OH
OH

Formula IV
Another preferred example of the compounds of the presant

lnvention is the compound having the structural formula V below:

Formula Vv

Another preferred example of the compounds of the present

invention is the compound having the structural formula VI below:



is the conpound having the structural formula IV bel ow. Fornula I'V Another
preferred exanpl e of the conpounds of the present -invention is the conpound
having the structural formula V below [err] [err] Formula V Anot her
preferred exanmpl e of the conpounds.of the present invention is the conpound
having the structural formula VI below. =~ 8 [err] Formula VI

OH
OH

 Formula VI
Still another preferred example of the compounds of the

present invention is the compound havxng the structural fo'ﬂula
VIII below:



Still another preférred exanp1e'of'the”conpodnds:of'the present invention -
I s the conpound having the structural formula VIt below. H [err] Fornula

VI1 Still another preferred exanple of the conpounds of the present _
invention is the conpound having the structural fOrmula VIII below. - 9
[err] Formula VIl Another preferred exanple of the conpounds of 'the

Pr esent ' :

HO
| OH -
- OCH,

Formula VIII

Another preferred example of the compounds of the present

invention is the compound having the stfuctural formula IX belcw:

OCH;

Formula IX
Another preferred example of the compounds of the present

inventlion is the compound having the structural formula X below:



. invention is the conpound having the structural forrmula IX bel ow: [err]
Formul a | X Anot her. preferred exanple of the conpounds of the present

i nvention is the conpound havi ng the structural fornmula X bel ow. 10
[err] [err] Formula X Yet another_preferred exanpl e of the conpounds of ‘the
present invention i's the conpound having-the structural fornula Xl below H
[err] ' ' R e :

OCH,
Formula X .
Yet another preferred example of the compounds of the present

invention is the compound having the structural formula XI below:

OH
OCH;,

Formula XI
In the present process a tryptophan analog is added to the
~ Febeccamycin fermentation medium and 1is incorporated during
fermentation inteo the rebeccamycin structure creating a.
correspondmg rebeccamyczn analog. A more extensx.ve descrlptxon of

the process is given below and in the illustrative etamples which

_fcllow



[err] Fornula X In t he present process a- trypt ophan anal og s added to the |
rebeccanmycin fernmentation nedium and is incorporated -during :

fermentation into the rebeccanycin structure creating a
correspondi ng rebeccanycin anal og. -A nore extensive description of ‘the
process is given below and in the illustrative exanples which follow.

Preparation of the Antibiotics The conpounds Fornulas IV - XI are produced
by cultivating a rebeccamycin producing strain of Saccharothrix
aer ocol oni genes, with DL- 4-f | uorotrypt ophan, DL-5-f1 uorotrypt ophan,

DL- 6- fluorotréﬁt.oghacn: e DL-7- fluorat ypt ophan The preferred

The compounds Formulas IV - XI are prodticed by cultivating a
' rebeccamycin producing strain of Saccharothrix aércccloni aenes,
with - DL-4-fluorotryptophan, DL-5-fluorotryptophan, DL-6-
flucrotryptophan, or DL-7-fluorctryptophan. The preferred

producing organism is a novel strain of Saccharothrix

aerocolonigenes, previously designated as Nocardia aerocglonigenes
strain C38,383-RK2 (ATCC 39243) in United States Patent 4,487,925.

Recently, this strain was reclassified as Saccharothrix
aerocolonigenes (Bush et al.,_J. Antibiotics 40:663-678, 1937) and
is desiénated herein as Saccharothrix aerocolonigenes strain
c38,383-RK2 (ATCC 39243). This strain was isolated Efcm a soil
sample collected in Panama. A biologically pure cultur= of str:ain
cais, 383-RK2 has been deposited with the American Type Culture
Collection, Rockvxlle, Maryland, and added to t:he:._r permanent
 collection of microorganisms. as ATCC 39243. This culture,
edesiqnated as C38,383-RK2, is also mainﬁained as a dormant culture
"in lyophile tubes and cryogenic vials in the Bristol-Myers Sgulibdb
Co. Pharmaceutical Research' and Development DiQision Culzura
Collection, 5 Research Patkway, Wallingford, Connecticut 06392
The taxonomic studies od.strain C38,383-RK2 (ATCC 392413) havea
 been described in detail in United States Patent 4,487,925 and in
J. Antibiotics 40:668-678, 1987. The strain has been classified as
a novel strain of §accha;oth;ix ae;ocolonigenes.. |
It is to be understood that the present invention is not

llmlted to use of the partz.cular preferred strain ATCC 392 13 er to

=3

W
v

organisms fully answering its description. It is especial

intended to include c'her tebeccamycm producx.nq strains or muzTancs



‘producing organism is a ‘novel strain of | Sac__é.h'a"r Q_'t'_h'ri x |
aer ocol oni aenes, previously designated as Nocardi a aerocol oni genes strain
C38, 383- RK2 (ATCC 39243) in United States -Patent 4,487,925. Recently, _
this strain was reclassified as  Saccharothrix aerocol onigenes (Bush
et al., J. Antihiotics 40:663-678, 1987) and is designated herein as
Saccharothrix aerocol onigenes strain C38, 383-RK2 (ATCC 39243). This
strain was isolated froma soil sanple collected in Panama. A biologically
pure culture of strain C38, 383- RK2 has beeg deposited with the American
Dipe Ul (e (k) BakeRfheg e Le: MY 10, L 200 Bdded G0 DOl e heront
oo AR ARSI SRR, R i
Rocear ch Ear o Ve e o 1eoE MR ARIER, 2BL.RE S+ axonom o- st udi es on
strain (38, 383-TKpraticiiP 4hk Fiesent process, a rebeccamycin-producing
 strain of Saccharothrix serocolonigenes, having the identifying
characteristj.cs of strain C33,383-RK2 (ATCC 39243), or a mutant or
variant thereof, is cultivated in a conventional aqueous nutrient
medium supplemented with the' apprbpi:iate tryptophan analeg. For
optimal_prcducticn of the compound of Fofmulés VI and X, the medium
should be supplemented with DL-4~-fluorotryptophan. For optimal
production of the cdmpéunds of Formulas IV and IX, the medium
should be supplemented with DL-S-fluorotryptophan.  For optimal
pi‘oduction of the Compounds of Formula V and VIII, the medium
should be supplemented with DL-6-fluorotryptophan. For optimal
production of the compounds of Formulas VII .and..XI, the medium
should be supplemented with DL-7-fluorotryptophan. The organism is
grown in a 'r_'zutrient: medium contéining known nutritioﬁal sources for
actinomycetes. Thus, the organism is grown in Ia nutrient med:ium
containing an assimilable carbon source such as sucrose, lactose,
glucese, rhamncse, fructose,' qucerol- or soluble starch. The
medi:.um should also contain an assimilable nitrogen source such as
fishmeal, peptone, peanut meai, cottonseed méal, corn steep liquor,
amino acids or ammonium s_ail'.cs._ Nutrient inorganic salts can also
be incorporated in the medium so as to provide SOdiQm,-.pctassium,
ammonium, calciuin, Phosph#te, sulfate, nitrate, carbonate and li!«:.e
ions. Trace elements such _aé coppér,'mahqanese, ‘iron zinc, etc.

are added to the medium if de-.-.;"i.red',_' or they may be present as

impurities of other constituent: of the media. 'Submerqed aerobic



——

been described in detail in United States ;-Eétt:.e_h,'t__;,él,'48.7,-~9'2J5’—arid"i'ﬁ N U
~ Antibiotics 40:668-678, 1987. The strain has been classified as a novel
strain of Saccharothrix aerocol onigenes. It is to be understood that the

pr esent

invention is not limted to use of the particular preferred strain

ATCC 39243 or to organisnms fully answering its description. . It is
especially intended to include ¢ her rebeccanycin producing strains .or. -

mut ant s

of the described organi smwhich can be produced by conventi onal

means such as x-radiation, ultraviolet radiation, treatment w th nitrogen
.nustard, phage exposure and the like. | nbga[lactj cing the present process, a
3

rebeccanycin-produci ng strain of Sacchar
i denti fyi nopretidtianser arei preferabivi employeds-fan theCRrs

or

ri x .aerocol oni 8enes,' havj- t he

§$§)’f,°‘_‘or°_ Fht
quantities of antibictic, although for production of limited

amounts, surface cultures and bottles may also be used. The
general procedures used for _1:he culfintiqn of other actinomycetes
are appliéable‘ to the present invention. _

Production of the antibiotics of the prgseht inventicn can be

effected by any temperéture conducive to satisfactory growth of the

producing organism, e.g. 18° to 39° C and is_conver_iientlY carried

out at a temperature of about 28° C. The fermentation may be
carried out in flas_ks or in laboratory or industrial fermentors of
various capaqity. '_

When tank fermentation is to be used it is desirable to
produce a vegetative inoculum in é' nutrient broth by _irioculatinq a
small volume of theiculture medium with a slant, a cryopreserv§tiye a
culture or a lyophilized culture of the pfoducing organism. Alter
obtaining a viable and active inoculum in this manner, ._it. is
transferred asepticallx} ‘to the fermentation tank. charged with
production medium for lafg'e scale production of the antibio;ic ot
the present invention. The medium in which the vegetative inoculum
is grown can be the same as, or different from, that utiliczed in

the tank as long as it is such that a good growth of the producing

organism is -obtained and supplemented with the appropriate

fluorotryptophan. Further agitation may be PEOV'}ded by a
mechanical impeller. Antifoam agents such as lard -oil or silicone
0il may also be added zf needed. Antibiotic production is
ﬁonitored by high performance liquid chromatography assay or by
conventional biological ;assay; In g.ener:al, optimum production of

the antibiotics of the present invention is -achieved atter



variant thereof, is cultivated in a conventional .aqueous nutrient medium
suppl enented with the appropriate tryptophan anal og.. For optinal production
‘of the compound of Formulas VI and X, the nedi um shoul d be suppl enent ed
wi th DL-4-f1l uorotryptophan. For optimal production of the- conpounds of
Formulas |V and | X, the nedi um shoul d be suppl enented with

DL- 5-f | uor ot r ypt ophan. For opti:mal production of the conpounds of
Formula V and VII11, the nedium should be supplenented W th

DL- 6-f | uorotrypt ophan. - For optimal pro¥dftion of the compounds of

For mul as Vipcwivahe2én &fmasgﬁgtgn&gygn d be supplemented wth

DL-7-fluorotryptophan. The organi®smis grown in a nutrient medium

contai ni ng knovdsoldtidn Wi paedr¢eseioh @f%%%%%?m‘é@&ez&bﬁt%@é%%ﬂ‘

IS grown in a nutrient nmediumcontal ning an assiml able carbon source su

as sucrosche |catried @it aconveltRAE. chﬁ&ﬂﬁ%@éﬁaphﬂé%ﬁé@édﬁfﬁ@' ubl e

starch. The medi um shoul d al so contain an assiim | abl e nitrogen source
such as fishneal, peptone, peanut neal, cottonseed meal , corn steep |iquor,

] c perties: _
The compounds of Formulas IV, V and VIII have the following

Physical and Chemical Propérties:

OmDO | u v
escription: Bright yellow émorphous solid -
Molecular Formula: C,H,qF,N;0,
Molecular we-;'ght:. - 523.454

Mass Spectrum: Kratos MS 25 Mass Spectrometer. FABMS 524 (M +

H)", 361 (M-162, 1555 of glucose).

Ultraviolet Spectrum: | Hewlett Packard 845A Diode Array
Spectrophotometer. Concentration 1.0 mg/100 ml MeOH. Neutral kmax
nm (E 1%/lcm): 4085, 322(457)} 288, 277, 259, 230(348).

Infrared Spectrum: Perkin~-Elmer 1800 FTIR-Spectrohete:. K3r
Pellet (cm™'): 3340, 2915, 1752, 1708, 1628, 1591, 1484, 1452,
1392, 1331,.1292, 1247, 1191, 1112, 1081,'1052; 947, 904 795, 752
752, 752, S11. |

360 MHz !H-WMR: Bruker Mddel AM-3000 Spectrometer. Duel
carbon-proton proﬁe,.Smm.- Solvent dg-DMSO. ObserVed'chemiéaL
shifts (ppm): 11.76 (s,lH), 11.23(s,1H), 885(dd,1H}, 8.77(dd.lH).
8.01(dd,1H), 7.68(dd,1H), 7.46(m,2H), 6l.29(d,1H), 6.12(t, L),
5.45(d,1H), S.17(d,1H), ~ 4.95(d,1H), 4.07(d;lﬂ). 3.95(m, 2H),
3.81(d,1H), 3.59(m,2H). o | |

90 MHz!IC-NMR: Bruker Model AM-3000 Spectrometer. Pratan



~am no acids or ammoniumsalts. Nutri ent i'norgani c. salt's can al so be
incorporated in the nediumso as to provide sodium pot assi um ammoni um.
cal cium phosphate, sulfate, nitrate, carbonate and |ike ions. Trace
el ements such as ‘copper, manganese, iron-zinc, etc. are added to the nedium
if desired, or they may be present as inpurities of other constituent of
the nmedia. Subnerged aerobic condi'tions are preferably enployed for the
production*of |arge quantities of antibiotic, although for production of
| i-zm ted amobunts, surface cultures and b_ot%_ s may al so be used. The
general procedures used for the cultivati O®of other actinonycetes are -
~appl i cablde¢aupled pspactitun.ny ete DNcabbOfEidtdh Yrdbes Bumbi osbieent a,pe
present invention can be effected by any tenperature conducive to
satusfactwgroﬁhsecweﬂhs:hemcal shifts (ppn) 170.9, 170.8, 157.0(d),

157.0(d), 138.6, 137.2, 130.7, 129.2, 121.7(d), 121.4¢d), 121.3,
119.6, 116.6, 115.1, 1.15.0(.:1),' 1i4.s(d), 113.3(d), '113.2(d),
109.1(d), 109.1(d), 84.8, 78.7, 76.5, 73.2, 67.6, 58.3.
&l!.b.ili&!: Soluble in DMSO, DMF, THF, acetone, EtOAc,
MeOH. | | |
M-Lgmt_qsxm:[_@fm: Normal phase (silica

gel 60); EtoAc: 0.10. "EtoAc-MeOH (9:1 v/v): 0.41. Reversed

phase (Cyg); 0.1M NH,OAC~MeOH-CH,CN (2:4:4: v/v): 0.67

Compound of Formula V
Description: Bright yellow amorphous solid
Molecular Formula: C,gH,qF,N;0, '
 Molecular Weight: 523.454
~ Mass Spectrum: Kratos MS 25 Mass Spectrometer. FABMS 3524
(M + H)", 361 (M-162, loss of qluco.se)'. |
Ultraviolet Spectrum: - Hewlett Packard 8452A Diode Arrav
Spectrophotometer. Concentration 1.0 mé/loo ml MeOH. Neutral'lm'ax .
nm (E 1%/lcm): 398(60), 316(640), . 280(259), 256(313), 226(523),
204(497). | | S | |
Infrared Spectrum: Perkin;Elmer 1800 FTIR Spectrometer. KB

pellet (cm-!): 3324, 2927, 1745, 1701, 1623, 1580, 1491, 1471,

2}

1452, 1412, 1384, 1330, 1233, 1172, 1116, 107S, 1048, 1016, 963,

916, 829, 764, 745, 646, 635, 617, 498, 490.

360 MHz lH-NMR : Bruker Model AM-3000 Spectrometer. Duel
carbon-proton probe, Smm. = Solvent d4-OMSO. Observed chemica!

shifts (ppm): 11.77 (s,1H), 11.18(s,1H), 9.12(dd, 1H), 9.05(dd, 1#



produci-ng organism e.g. 18[err] to 39[err] C and is conveniently carried -
out at a tenperature of ~about 28[err] C. The fernentation nmay be carried
out in flasks or in laboratory or industrial fermentors of various
capacity. Wen tank fermentation is - to be used-it is desirable to produce a
vegetative inoculumin a nutrient -broth by inoculating a small vol une of
the culture nediumwith a slant, a cryopreservative culture or a
| yophi li zed cul ture of the producing organism After obtaining a viable
and active inoculumin this manner; it is.transferred aseptically to the °
fermentation tank charged with productioﬂiﬁediun1for | ar ge scal e production
of the anti®i®%({d@dpli} he Tré@d, 1H),ent7.Q3.(c]kE)yedsuesid, u) ch she4 (s, 1x),
" vegetative inoculumis grown can be the sane as, or different from that
utilized i P the(@ah) asSithid d8)i,t 3i.98{m;RH)Had .87¢welH}: 084 K645, 2HE.
produci ng organi smis ohtai ned and suppl enented with the appropriate

f1 uor ot r ypt ophar2—MEELECWMR 3 i Byuker Medel M-3008iSpectrgmeter. Proton

decoupled spectrum. Duel carbon-proton probe, Smm. Solvent dg-
DMSO. = Observed chemical shifts (ppm): 170.8, 170.7, 161.8(d),
161.8(d), 143.2(d), -141.5(d), 130.1, 128.7, 126.0(d),” 125.9(d),
120.9, 119.3, 118.2, 118.1, 117.7, 116.5, 108.8(d), 108.6(d),
?8.9(d), 98.3(d), 84.7, 78.6, 76.5, 73.1, 67.5, 58.3. | o
Solubility: Soluble in DMSO, DMF, THF, MeOH, acetone, EtOAc.
M&cmm@f va;ues):. Normal phase (silica
gel 60); EtoAc: 0.40. EtoAc-MeOH (9:1 v/v): 0.63. Reversed phase

(Crg); O0.1M NH,OAC-MeOH-CH,CN (2:4:4: v/v): _0.60.

Compound og. Formula VIIT
| Description: Bright yellow .amdrpho'us solid
Molecular Formula: Cz.,HanNJO-,. | |
MoLecuL.a; Weight: $37.481

Mass Spectrum: Kratos MS 25 Mass Spectrometer. FASMS 533
M+ H)Y, 361 (M-176, loss of.4-0—methylglucose). |
| Ultraviolet Spectrum: Hewlétt Packard 8452A Diode A:ray'-
Spéctrophétometer. Concentration 1.2 mg/100 ml ‘MeOH. Neutral ;max
nm (E 1%/lcm): 398(103), 316(1050), 280(387), 256(454), 228(730)..
Infrared Spectrum: Perkin-Elmer 1800 FTIR Spectrometer. Ksr
Pellet (cm-!): 3324, 2938, 1747, 1703, 1621, 1580, 1491, 1471,
1452, 1412, 1384, 1330, 1233, 1172, 1140, 1116, 1087, 1054, 963,
918, ._,828,-'764, 649, 635, 618, 498. | |
160 MHz 'H-NMR: Bfukér Model AM-3000 Spectromete;.‘._: Duel

carbon-protbn probe, Smm. sb],venc ds-DMSO. _Obse'rved chem'.caL



“mechani caf -

i mpel | er. Antifoam agents.such as lard oil .or silicone oil nmay

-al so be added if needed. Anti biotic production is nonitored by high
per f-ormanceé l'i qui.d chronat ography assay or by conventional bi ol ogi-cal
assay. In general, optinmum production of the antibiotics of the present

i nvention

is achieved after ~incubation of about 6 days. Isolation and

purlflcatlon of the so-obtained derivatives may be carried out by
conventional chromatographi c procedures. Physical and Chemical Properties:
The conpounds of Fornulas IV, V- and VIII have the follow ng Physical and

Chem cal
annrphous

Properties:. Conpound of - For rrul a {I'p Descri pti on: Bright yell ow
sbifgs (ppm): 11.77 (s,1H), 11.18(s,1H), 9.12(dd,1H), 9.05(dd,1H),

7.88(ad,1H), 7.41(dd,1H), 7.23(m,2H), 6.25(d,1H), 6.24(s,1H),
5.36(dd,1H), 5.31(d,1H), 5.04(d,18); 3.97(m,2H), 3.60-3.95(m,4H).
22.!3&.3&9:5&32 Bruker Model AM-3000 Spectrometer. Prgton'
decoupled spectrum. Duel carbon-proton ﬁrobe, Smm. Solvent dg-
DMSO. Observed chemical shifts (ppm): 170:8, 170.7, 161.8(d),
161.7(d), 143.1(d), 141.5(d), 130.1, 128.7, 1zs.ocd),.125-9(d).

- 120.9, 119.4, 118.2, 118.1, 117.7, 116.5, 108.8(d), 108.6(d),

- 98.7(d), 98.3(d), 84.4, 77.2, 77.2, 76.2, 73.2, 59.9, 58.5 pom.

Solubilitv: Soluble in DMSO, DMF, THF, acetone, EtOAc, MeOH.
Thin Layer Chromatographv Re_values): Normal phase (silica
gel 60); EtoAc: Q.72. EtoAc-MeOH (9:1 v/v): 0.89. Reversed phase

(C1g) 7 0.1M NH,OAC-MeOH-CH,CN (2:4:4: v/v): _0.59.

B;olog;cai é;ogegtiés:

Representative compounds of the present invention were tested
aqaxnst the transplanted mouse leukemia P388 to determxne in vive
antxtumor activity (Tables 1-3). CDFI mice were 1implanted
intraperitioneally ("ip") with 10% P388”1eukémia cells obtained
from DBA/2 donor mice bearlnq this transplantable murine leukemia.
The CDF, leukemzc mice were treated ip wlth elther saline {control
mice) or'doses of the compound of Formulas IV, V and VIII once at
Day 1 pqst—tumor idoculation. Theée animals were observed daily
gnd their deaths recorded. Avéfaqe body weight chanqes (from the
day of leukemia implant to the day of last treatment) were
determxned for all groups as a means of reflectlnq druq towxcxtv
The anxdence of mlce alxve in each group -on Day S post tumor

implant was recorde! as an additional means of assessmq drug



Mol ecular Forrula: ferr] Mlecular weight:. "523.454 Nass Spectrum Kratos
MS 25 Mass Spectroneter. FABMS 524 (M+ H[err], 361 (M 162, |oss of.
glucose). Utraviolet Spectrum . Hew ett Packard - 845A Diode Array
Spect rophot oneter. Concentration 1.0 g/ 100-m "‘MeOH. Neutral max nm (E
19% 1cm):. 405, 322(457), 288, 277, 259, 230(348). Infrared Spectrum

Per ki n- Elner 1800 FTIR Spectroneter K3 Pellet (cnferr]): 3340, 2915,
1752, 1708, 1628, 1591, 1484, 1462, 1392, 1331, 1292, 1247, 1191, 1112,
1081, 1052, 947, 904 795, 762, 752, 752, 511. 360 Mz [err]H—NNR Bruker
-Mbdel AM 3000 Spectroneter. - Duel - carbom- roton probe, 5mm "Sol vent

57 st o et el g bbby, i 1
. Sggg iltl)l)morGStgg?m%I}-%qué 4§éﬁ trbatment 1ftdhp Had ade®th Bdy 5. zacn
treatment group consisted of g to 6 mice; contral grcups contained
10 mice. The number of mice, if any, surviving to Day 30 (the lst
day of the experxment) was also recorded. o
Therapeutzc efficacy was evaluated by determlnlng the medlan
survival time ("MST") of mice treated with the compound of Formula
Iv, V.and VIII and comparing it to the MST of perallel coﬁtrol
mice. This comparison was made by dividing the MST of the former
by the latter and multiplying by 100 to derive a parameter called
the percent T/C value. A percent T/C of'zlzs% was considerad to
represent a meanianul.increase in_lifespan edd, heece; an active
result. |
As shown in Table 1, the ccmpound of Formula IV is active
against P88 leukemia at dose levels ranging from 10 to 90qu/kg;
The best effect was achieved at a dosage of 30 mg/kc and consisted
- of a percent T/C of 175%. foxicity was not observed even at the
highest dose (90 mg/kg) tested |
As shown in Table 2, che ccmpound of Formula. V 1ls active
against P388 leukemia at dose levels ranqxng from 0. 8 to 102.4
mg/kg. The best: effect was achxeved at a dosage of 102.4 mg/kg and
consisted of a percent T/C of 178%. Toxicity was not observed evan
at the highest dose (102.4 mg]kq)_tested.
As shown in Table 3; the compound of_Formuia VIII is active
agaihst'PBSB leukemia_at dose levels renging froﬁ 0.8 to,102;4
' mg/kq. Tpe best effect wes.achieved at a dosade of Slﬁz_mqlkq and
consisted of a percent T/C of 206%. Toxicity was not obse;ved QL

- the highest dose (102.4 rg/kg) tested.



03.81(d, 1H), 3.59(m2H). 90 MHz [err]C-NVMR . Bruker Model AN@BOOO
Spectroneter. - Proton decoupl ed spectrum Duel car bon- ‘proton probe
5mm Sol vent d[err]- DMSO . Observed chemical shifts (ppn): 170.9, 170.8,
157.0(d), 157.0(d), 138.6, 137.2, 130.7, 129.2, 121.7(d), 121.4(d), 121.3,
119.6, 116.6, 115.1, 115.0(d), 114.6(d), 113.3(d), 113 2(d), -109. 1(d),
109.1(d), 84.8, 78.7, 76.5, 73.2, 67.6,. 58.3. Solubility: Sol'uble in
DMSO, DWF, THF, acetone, EtQAc, MOH. Th[n Layer Chromat ography (R[err]
val ues): «Normal phase (silica gel 60); EtoAc: 0.10. EtoAc-MOCH (9:1
v/ V) 0.41. Reversed phase ((err]); 0.1M NH[err]CAc MeOH- CH err] CN
(2:4:4. vliv): 0.67 Conpound of FornulaiWa

. . Table 1. Effect of Compound of Formula IV on P388 LGUKemla‘
: - (Day 1 Treatment) : :

Median - Average - No. of Mice

Dose, J.p. Survival t 'Weight : Alive on
{mg/ka/inj) Times (Davs) T/C cChange (g) DRav. S - Dav 30
90 . 16.5 165 -0.9 4/4 0/4.
30 - 17.5 175 0.6 4/4 0/4
10 - 14.5 145 0.7 . a/a 0/4
Control ' 10.0 100 i0/10 0/10

2 Mice were implanted with 105 P388 leukemia cells, and treatments
with the compound of Formula IV were begun 1 day later. Control
mice were given salxne injections. '

Table 2. Effect of CQmpound of Formula V on P383 Leukemla
' {Day 1 Treatment)

Median " Average No. of Mice

Dose, ip. Survival % Weight Alive on
(mg/kg/inj) Times (Davs) T/C Change (g) DBav S Dav 130
102.4  16.0 178 - -0.1 6/6 0/6
51.2 15.0 167 -0.2 6/6 0/3
25.6 14.5 © 161 -0.2 6/6 0/s
12.8 . 15.0 . 167 0.8 6/6 - /s
6.4 . 15.0 - 167 -1.1 6/6 - 0/8
3.2 14.0 156 0.0 6/6 0/
1.6 14.0 156 -0.7  8&/6 0/6
0.8 -~ 13.0 144, - 0.1 6/6 0/

Control 9.0 100 1.3 10/10  0/10

2 Mice were implanted with 10% P3ds leukemla.cells and treatmen;s.
with the compound of Formula V were begun 1 daY later. Control
mice were given saline injections.



Descri pti on: Brlght yeIIOM/anDrphous sol|d Nblecular Fornula [err] e e e
Mol ecul ar . Wi ght : '523. 454 Mass. Spect r unt "Ki at:0s. M8 25 Mass Spectrorreter
FABMS 524 (M + H)[err], 361 (M 162, |oss of glucose). Utraviolet Spectrum
~Hewl ett Packard 8452A Di ode Array Spectrophotometer. Concentration 1.0

mg/ 100 m MeOH. Neutral max nm (E 1% 1cm): 398(60), 316(640), 280(259)
256(313), 226(525), 204(497). Infrared Spectrum Perki-n-El ner 1800 FTIR
Spectroneter.. KBr Pellet (cnferr]): 3324, 2927, 1745, 1701, 1623, 1580,
1491, 147%, 1452, 1412, 1384, 1330, 1233, 1172, 1116, 1075, 1048, 1016,

963, 916, 829 764, 745, 646, 635, 617, 498, 490. 360 MHz [err]H-NIVR

Bruker Model' AM 3000 Spectroneter. - DueI‘J r bon- prot on probe,

2 fon. s, pefieg ﬁﬁkﬂ%ﬂ%ﬁ'ﬁ%%ﬂ% il e o

. l!edian : Average - No. of Mice
Dese, ip. _Survival % Weight Alive on
{ng/kag/ini) Times (Days) I/C Change (g) Dav 5  Day 30
102.4 = 4.5 161 0.2 - 6/6 - 076
51.2 1.5 206 . 0.3 - 6/6 0/6
25.6 . 14.0 156 0.1 6/6 /s
12.8 14.5 161 -0.1 6/6 0/8
6.4 16.0 178 0.1 - §/6 /6
3.2° 18.5 183 -0.3 6/6 0/8
1.6 14.0 156 -0.1 6/6 | 0/8
0.8 14.0 156 . -0.4 6/6  0/6
Control .0 100 ‘1.3 10/10  0/10

'3 Mice were melanted with 10% P388 leukemia cells and treatments
with the compound of Formula VIII were begun 1 day later. Contral
mice were given saline J.n]ectlons.

The present inveotion.includes within its scope pharmaceutical. :
~ compositions which comprise an effective or tumor-inhibiting amount
of a rebeccamycin ar;a'loq-_ of the pi‘.esenc invention, or a
pharmaceutically acceptable ocid addition salt theresof, ia
combination with an inert pharmaceutically acceptable carrier or

" diluent.

According to another aspeot of the inQention, a method is
provided for ﬁherapeutically t?eating an animal (preferably
mammalian) hostleffected by a moliQnant tumor which coiﬂpfises_
administering ﬁo ‘such hosﬁ ah' effeotive tohor,—inhibiting dose of
the ontibiotic of the present invention or a pharmaceutically
'a_cceptab'le acid addition salt thereof._ ' |

' Examples of suitable compositions include solid compoéit_ions'



16 7. 85 (dd; 1H . 7. 43 (dd, lH) 7 23(t 2H) 6.26(d, 1H), 6.24( s, 1H)
. 5.31(d, 1H), 5.04(d, 1H), 3.98(m 2H), 3.87(m 1H), 3.66(s,2H). 90 MiZ
[err] G NWR ‘Bruker Model AM 3000 .Spectroneter. Proton decoupl ed spectrum
Duel -carbon-proton probe, 5mm Solvent d[err]- DMSO. - Cbserved chem cal
shifts (ppm: 170.8, 170.7, ‘16%.8(d), 161.8(d), 143. 2(d)_,' 141.5(d), 130.1,
128.7, 126.0(d), 125.9(d), 120.9, 119.3, 118.2, 118.1, 117.7, 116.5,

108. 8(d),

108.6(d), 98.9(d), 98.3(d), 84.7, 78.6, 76.5, 73.1, 67:5, 58.3.

Solubility? Soluble in DVSO, DMF, THF, MeOH, acetone, EtOAc. Thin Layer
.Chr omat ogr aphy (R err] val ues): Normal pafe (silica gel 60); EtoAc: O0.40.

Et oAc- I\/e

Cerr]); 0.1M.

0. 63 Reversed chasé
_NH[err] OAc* ‘&ﬁdﬁi«[%‘?‘? tion sych) as gabldets, capsules, pills, powders

and granules, llquz.d ccmpos:.tions for oral administration such ag

- solutions, suspensions, syrups and elixirs and preparatiocns for

pa.regteral adminietration such as sterile solutions, suspensions or
emulsions. They may- alsc be manufactured in the form of sterile
solid compositions which can be '. dissolved in sterile water,
physiological saline or some other sterile injectable medium:
imediately before u.se; |

It will '_be appreciated that the actual preferred dosages of
the rebeccamycin analogs of the present inventicn will wary
according to the particular compound being' used, the particular
composition formulated, the mode of application and the pa*tLCu-
sJ.tus, host and disease bez.ng treated. Many factaers that mcdz-y
the action of the drug will be taken into account by those skillad
in the art, e.qg. age, body weight, sex, diet, time of
administration, rate of excretion, condition of the host, drug
combinations, reaction sensitivities and severity of the diseass.
Administration can. be carrled out continuously or periodicaiily
within the maximum tolerated dose. Optimal application rates fac
a given set .of conditions can be readily ascertained by zhosa
skilled in ‘the art using: conventional doeage determinatio‘r_x .te's:s.

The present invention is illustrated by the f-olllowi.nq examplas

which are not intended to be construed as J.J.mJ.tJ.nq tne scope of the

anentxon.

Example 1. Preparation of cryopreservative culture cof
Saccharoth .QSEQSQLQELQQES§ strain C38,383-RK2 (ATCC 39243).
. MAM - ‘aerocolonjgenes strain  C38,383-RK2  was



Conpound of Fornula VIt Description: Bright yell ow anorphous solid
Mol ecul ar Fornmula: T[err] Mol ecular Wight: 537.481 Mass Spectrum | :
Kratos M5 25 Mass Spectronmeter. . -FASMS 506 (M + Hferr], 361 (M176, |oss .
of 4-0-nethylglucose) Utraviolet Spectrum Hew ett Packard 8452A Diode -
~Array Spectrophotoneter. Cbncentratlon 1.2 ng/ 100 m MeOH. Neutral max nm
(E 1% 1cm): 398(103), 316(1050), 280(387), 256(454), 228(730) ‘Infrared
Spectrum _ Perkin-El ner 1800 FTPR Spectrometer. KBr Pellet (cnférr]): 3324,
2938, 1747, 1703, 1623, 1580, 1491, 1471, 1452, 1412, 1384, 1330, 1233, _
. 1172, 1140, 1116, 1087, 1054, 963, 918, , 764, 649, 635, 618, 498. 360. -

MHz [err] NME ker Model AM 3000 Spéo%roneter. Duel carbon-proton
pr obe, nﬁa &f\%g; TrYORGAServativecryktund sitared at -80°C in a Reveo

| ultralow temperature :reezer. To prepare a -cryopreservatxve
culture, strain C38,383-RK2 was transferred in test tubes on slants

of yeast-malt extract agar supplemented with CaCo, which consisteq

of
dextrose _. 4.0q
yeast extract _ 4.0g
ma;t extract ' 10g
'ICaCOj ..;- .1.5q
aggr _ _ 15g
deionized water 'q.s. to 1 liter

The agar slant was incubated at 28°C for 7-10 days.
Veqegative culturé'was prepared by transferring tné surfate*qrcwth
from the slant culture to a 500 Ql Erlenmeyer flask ccnéaining 100
ml of a sterile vegetative medxum consisting of

Cerelose (Corn Products) ' 309

Pharmamedia-(Traders 0il Mill Co.) 10g

Nutrisoy (Archer Daniels Midland Co.) 10g

caco, | | = 3g

deionized water g.s. to 1 liter

This vegetative cultugg;waé_incubated at 28°C for 48 hours on
‘a rotary shaker set_;& 250 rev/min. The'vegetativé culture was
mixed with equal voiume.ot'crydpfctective solution consisting of
Sucrose | | .'100q | |
glycerol . o - 200qg

deionized water q.s. to 1 liter



shifts (ppm: 11.77 (s, 1H, 11.18(s,1H, 9.12(dd,1H, 9.05(dd, 1H,
7.88(dd, 1H), 7.41(dd, 1H), 7.23(m2H), 6. 25(d, 1H, 6.24(s, 1H),
5.36(dd. 1H) . 5.31(d, 1H), 5.04(d, 1H), 3 97(m2H) ., 3.60-3.95(m 4H 90 M.

" [err]C-NVMR ~ Bruker Mdel AM 3000 Spectroneter. Proton. decoup[ed spectrum

Duel carbon-proton probe, 5mm Solvent d[err] DMBO. - Qbserved chem cal
shifts (ppn): 170.8, 170.7, 161.8(d), 161.7(d), 143.1(d), 141.5(d), 130.1,
- 128.7, 126:0(d), 125.9(d), 120.9, °'119.4, - 118.2, 118.1, 117.7, 116.5,
.108.8(d), 108.6(d), 98.7(d), 98.3(d), 8 77.2, 77.2, 76.2, 73.2, 59.9,
58.5 ppm Solubility: Soluble in DVSO, ébF THF, acetone, EtOAc MeCOH. -
Thi n Layer . Chr ERNFoRLapATLioNS rof thﬂsumﬂxtdﬂ!’ﬁ&baphﬁ&ﬁst&t&eﬁatgebtﬁﬁile
Et oAc: 0.72. FEt QAc- MeOH 29 1 v/v): 0.89. Reversed phase (C[err]) . 1M
[err] ‘(2: FFYOIFPIF: tuges ¢ BP%I@QP%QitYWOFGrangJ and were frozen in a dry

;ce—acetone bath. The frozen vegetative cultures were then stored .

at -80°C in a Reveco ultralow temperature freezer.

Example 2.  Preparation of vegetative culture of imm'___m
aerocolonigenes strain C38,383~-RK2 (ATCC 39243)

Vegetative culture was prepared by transferring 4 ml of the
cryopreservative culture to a 500 ml Erlenmeyer flask containing
100 ml of a.stériié”veqetative medium having the same composition
as the vegetative medium described in'Example 1. The veqetativn
culture was incubated at za°c for 48 hours on a rotary shaker se*

at 250 rev/min.

Example 3. Preparation of the compound of Formula IV
Three ml of the vegetétive culture of Example 2 was inoculated
into 500 ml Erlenmeyer flasks each containing 100 ol of producticn

medium consisting of

Staclipse J-UB starén (A.E. Stéley) . 109
KH,PO, | o s ;
Mgso, - | - . ‘19
L-threonine | : ) Z;Sg
caco; : o 2g
deionized water: B q.s. to 1 liter

The production Culture was. J.ncubated at 28°C on a rctarv'
shaker set at 250 rev/m;n. After 48 hours of fermentatxon DL~3—

fluorotryptophan was added to the culture at a fxnal concentrac-on



Representative conpounds of the:-present. |nvent|on wer,e,les&ed agat r’rst""the
~transpl anted nouse | eukem a P388 to deternine’in vivo antitunor activity
(Tables 1-3). - COF[err] nmice -were inplanted i ntraperitioneal ly. ("ip")
‘with 10[err] P388 | eukem a cells obtained from DBA/ 2 donor m ce bearing
this transpl antabl e nmurine | eukenia The CDF[err] leukemic mice were treated
ip with either saline (control mice) or doses of the conpound of Fornul as
IV, Vand VIIl once at Day 1 post-tunpor inoculation. These animals were
observed daily and their deaths recorded. Aver age body wei ght changes (from
t he day of Ieukema I mpl ant to the d 4 | ast treatnent) were
iefl ec

i dence. Sit i B/3E- oFBn Bl s b Loupdstechaatiiks SnpPak 2B shaken
recorde a%@'ﬁﬁﬁ@é‘v‘m éé'éagﬁaﬁfn%%%isi ggydr gPrcductJ.on of the compound
 of Formula IV was monitored by HPLC. | Optimal production of the
compound of Formula IV at a concentration- ' cf. 23-32 mg/ml was -
genei:ally obtained at & daye of fermentation (i.e. 4 days after the |

addition of DL-S—fluorotryptaphan) .

Example 4. Preparation of the compound of Formula V and VIII.
Three ml of vegetative culture of Example 2 was inoculated
into 500 ml Erlenmeyer flasks each containing 100 ml of production
medium having the same composition as described in Example 3.
The productiop culture wae incubated at 28°C on a-rotary shaker set
at 250 rev/min. Afﬁe:' 48 hours of fermentation, DOL-§-
fluorctryptophan was added to the culture at a final concentration
of 1 mg/ml. The culture was allowed to incubete at 28°C and shaken
at 250 rev/min for additional 4 days. Production of the compounds
of Formula V and VIII were monitored by HPLC. Optimal production

of the compound of Formula V and VIII were generally obtained at 6

days of fermentation (i.e. 4 days after the addition of OL-5-

fluorotryptophan) at a concentration of 36-58 pg/ml and 31- "‘1‘
respectxvely.
Example 5. Isolation and purification of the compounds of Formulas

Iv, Vv and VII'_I.
e). General Method |

Solvents were not redistilled before use. Methanol, .aceeone,
ethyl ac_etaﬁe, isopropyl ether, chloroform,tetrahydrotfuran, e.t:l_\y‘T

ether and hexanes were ACS reagent grade. Water for HPLC refers ts

¢



1°'8 toxicity. No therapeutic result was considered as_reaningful: if: -#opeg-==
than 1 nouse per treatnent group had diied by Day 5. Each treatnent group '
consisted of 4 to 6 mce; control .groups contained 10 mce. The nunber of
mce, if any, surviving to Day 30 (the 1st day of the experinment) was al so
recorded. Therapeutic efficacy was eval uated by determi ning the nedian :
survival time ("MST") of mce treated with the conpound of Formula IV, V

and VIIl and conparing it to the MST of parallel control mce. This

conpari son was nmade by dividing the MST of the former by the latter and

mul tiplying by 100 to derive a paraneterffglled the percent T/C value. A
percent T/ C, of, [err] 125% was ,consi dered todrepresent a meani ngful ‘i ncrease

in 1ifespantBnaCuRgn&81oRt28d; wakercfram As Bametead THanepure: i cewsfoamd

20 Lo 80 moerandkbtErdt Mithahdl®ang ddtin it {le For HPLt Wae'vele 8% s
' Brand HPLC grade solvents. Ammoﬂium,acetate wés Fisher HPLCIgréde.
. Normal phase thin layer chromatograph (tlc) was carried out on -
Silica gel 60, F-254 plates (EM Reaqenté, Cat. #5765, S x 10 cm,
by 0.25 m f:hick), Reversed phase tlc was accomplished with
Whatman MKCyq plates (Cat. #4803-110, 0.2 mm thick). DPlates were .
developed in Whatmdn cylindrical jars 'with caps and io ml of
eluant. Rebeccamycin analogs'were visible as yeliow zones in
normal lighting or as yellow fluorescing zones with 254 nm or 166
nm ultraviolet light. | o

To whole broths was added Dicalite (speed plus) filter aid.
'After brief stirring the broths were fiitéred on large Buchner
funnels or on a Tglhurst Centerslung Centrifugal Filter Unit (Model
1B15, Ametek, Inc.). Filtrates were discarded. Mycelial mats were
stirreq in THF or THF-acetone mixtures‘for one hour, fiitered; and
the Dicalite further rinsed with acetone until it no longer
fluoresced yellgﬁ under UV light. The combined filtratas_wére
concentrated under reduced pressure to yield crude extracts. .

A vacuum liquid chromatography (VLC) apparatus consists of a
Buchner funnel: (Kontes, Art. #K-954160) concaining_arsealed-in
sintered glass disc (M porosity), a side hose connection for vacuum
and a lower 24/40 joiht. for attachment of receiyinq,ﬁflg;ks.
‘Initially, the least polér elutihg solvents pulled through under
vacuum to form tightly packed 5-cﬁ adsorbent bed heights. samples
-were preadsorbed qnto adsorbent and applied to Eﬁnnelé as sigﬁfies,
or appl;ed in a so;ution-of the least polar eluting solvent. Step

gradients were carried out where predetermined volumes ot



The best effect was achieved at a dosage of 30 mg/ kg and co,as.l_.s.tueel—-e#"a-""""‘““ '
percent_ T/ C of 175% Toxicity.. was not: observed eveéh at ‘the hi ghest dose. (90
nmg/ kg) tested. AS shown in Table 2, the compound of Fornula V is active
agai nst P388 | eukema at .dose Ievel s ranging fromO0.8 to 102.4 ng/kg. . The
best effect was.achieved at a dosage of 102.4 ng/ kg and consisted of a
percent T/C of 178% Toxicity was not observed even at the highest dose .
(102.4 ngy/kg) tested. As shown in Table 3, the conpound of Fornula VIII is
active against P388 |eukem a at dose levels ranging fromO0.8 to 102.4

g/ kg. The* best effect wes achieved at .a dosage of 51.2 ng/kg and consi st ed
of a percent T/ C of 206% Toxicity vva9@ot observed at the highest dose

(102 méhg}é&gﬂl&ﬂlf pOI.ar eluant constituted the fractions. The funnel
‘ was sucked dry after each volume of eluant. '_Fracf:ions were
concentrated and combined on the basis of tlc analysis.. _
| Apperatus for size exclusion chromatagr'aphy .consisted of the
following: - A Glenco column (2.5 I.D. x 100 cm) equipped with
solvent resj.sjl:ant teflon and pletes ; Fluid Metering, Inc. FMI lab
pump (Model RP-G150); Gleeco gflass reservoir (500 ml); Isco Model
' 328 fraction collector. Columns were slurry packed with Sephadex.
LH-.ZO (Pharmacia) preswollen in the eluting solvent. | Solvent was
delivered in a downward manner through the column at a rate
controlled by the lab pump.

The followi.‘nq components were used to construct a semi-
preparative HPLC system: Waters Associlates Model 590 Solvent
Delivery sttem pump; Knauer model 87 variable Wevelength De-tec_tor.
Waters Associates model SR-204 strip Chart Recorder; Whatman
- Partisil 10 005—3 column (10 mm x SO cm); 318 stainless steel

tubing (0.23 mm i.d.).

'b.) Isolation and 2. urification of lthel compound of Formula IV
Whole broth (S liters) was fi.ltered with Dicalite and the
mycel:.al mat extracted by stirring in THF (2 liters) for 1 hour.
After further fx.lterx.ng, and an addx.tlonal THF rinse (1 lJ.ter) , the
combined filtrates were concentrated under reduced pressure to.
yield 4.5 g crude extract. The extract was adsorbed onto 6.59
Li.chrcprep Si 60 Silica gel (EM Science, Art. 9336, 15-25 microns)
- and applied to a 60 ml VLC .f,unnel conta'in,inq.ani additional 24.5 g
silica gel. A hexane-ethyl acetate step gradient was carried cut
(200 ml -vo].tmes)-,j fcllowed by a 200 ml volume THF wash. The THF

S



Table 1. Effect of Cbnpound of Fornula IV on P388 Leuken1aa (Day 1

~Treatnent) Median . Average No. of "M ce Dose, ip. .
Sur vi val : _ Wei ght - Alive on (nmg/kg/inj) Tinmes (ans)
T/C  Change (g) - Day 5 Day 30 90 16.5. 165 -
. -0.9 4/ 4 - 0/4 30 17,5 - 175- . . 0.6 - 4]/ 4
0/4 10 . 14.5 145 - 0.7 4/4 0/4 Control
10.0 100 ' 10/ 10 0/10 a Mce were inplanted with

10[err] P388 |eukenia cells, and treat ts with the conpound of Formula IV
reT DeOURgA A e T € B e o S 2 T
Aver age conta'?!&m%f 1%0°g S9hRaabR tr-20 Spiiliated with THF (ved Weigne
90 cm, bed vbluma 430 ml). Flow rate 3.75 ml/min. As could be
determined visually, a malor yellow band (62 mg) eluted in the
£irst one-fourth of the second bed vclume,'_rinal purification was
acccmplished,by reversed phase (C,g) HPLd chrométography with a
flow rate of 4 ml/min (0.1 M NH,OAc~-THF (60-40)). Detection was

at 320 nm. Eluting at 39 minutes was the major analog (23 mg)

designated as the compound of the Formula IV.
- c.) solation and purification of the compounds of Formula V and

Whole broth (2_liters) was filtered uéinq Dicalite filter aid.
The mycelial mat, after stirring in THF fz.liters) fof 45 minutes,
was filtered, and rinsed with an additional wvolume of THF (1.5
liters). The f;ltrate_was concentrated under reduced pressufa to
yield 3.39 g crude extract. The crude extract was triturated with
five 50 ml volumes of THF, which were_éombined and concentrated to
yield 0.74 g of THF seluble reéidue. - This mass contained the bulk
- of the yellow fluorescing maﬁetials. The THF soluble material was
adsorbed onto 2 g Silica Gel H (Merck, 10-40 m;crcns) and applied
to a 30 ml VLC funnel_contaihinq an additionai i1 g Silica Gel H.
A hexane-ethyl acetate step éradient was carried out using 100 ml
volumes of eluant. The two major rebeccamycin ;naioqs were
- separated cleanly.in'this manner. The less polar yellow zone (lil
mg) eluted with hexane-ethyl acetate (lzlf-and the more polar
analog (105 mg) with hexane-ethyl acetate (1;3). | )

The more polar analog (105 mg) was dissolved in 2 ml_TQF and



(mg/kg/inj) Times (Days) T/C . Change (g Day 30°102.4 -
16.0 178 ] A

(9). .Day.5

-0.1 6/6 - 0/6 51.2 15. 0. :
167 -0.2 - 6/6 0/6 25.6 . . 14.5 161 -0.2
6/6 0/6 12.8 . 15.0 - - 167 0.8 6/ 6 0/ 6
6.4 ' 15.0 . 167 ' -L.1 . 6/6 _ 0/6 3.2
14.0 156 0.0 6/ 6 0/6 1.6 - ' 14.0 156
-0.7 6/6 - -~ 0/6 0.8 13.0 144 0.1 6/ 6
0/6 Control . 9.0 100 - 1.3 . 10/10 0/ 10 Mce

Wwere inplanted with 10[err] P388 | eukenhg cells and treatnments with the
el no i nAbpitaled ¥ Y81 Whnkalalny 180°G sephanas 1 56 5LS isH 50
| cm, bed volume 430 ml) pfeswollen:in THF. .Tne flow rate was 4
- ml/min. The main yelloﬁ band eluted at 1.25 bed volumes as could

be determined visua1ly gd yield the compound of Formula V (77 mg).
‘The less polar analog from.vnc (141 mg) was dissoived in 2 ml
' MeOH and applied to a 'c.olumn containing 110 g Sephade# LH-20
preswollen in MeOH (béd heigth 80cm, bed volume'460-ml). The flow

rate 3.5 ml/min. The main yellow zone eluted at the end of the

fourth bed volume to yield the éompound of formula VIII (70 mg).



Table 3., FEffect of Conmpound of -Fb-r‘m'jl_;a 'VI"II on .P388 Leukeni aa (Day 1

%;IE:\?;[ \r/TgI ["I"MMI",””,I,”WI ght X Aver.la%ai .v'e onN(()ng;)Lg}v: (r:ue) DOS_% nlag (Days).

ge (9) Day 5 Day 30 102.4. 14.5 ' 161
0.2 . 6/ 6 0/6 51.2 18.5 206 - 0.3 ~ 6/6
0/6 25.6 . - 14.0 ° 156 0.1 6/ 6 0/6-12.8
14.5 - 161 -0. 1 , 6/ 6 0/6 6.4 : 16.0 _ 178
01 . 6/6 0/6 3.2 16.5 299 183 -0.3 6/ 6
0/6 1.6 what ikt dlaimed jgi°6 - -0.1 6/6 -~ 0/6 0.8 '
14.0 - 156 -0.477° - 6/6 0/ 6 Control ' 9.0
100 1.3 10/ 10 0/10 a Mce were inplanted with 10[err] -P388
| eukem.a cells and treatnments with the conmpound of -Fornmula VII1 were begun

1 day Iateﬂ..- Borebeccamycin analog having the formula:

OH
- OH

wherein X; and X2 are independently fluorine or hydrogen, provided

t : :
hat X; and X, are not s:.muLtaneously hydrogen, as well as

pharmaceutically acceptable acid addition sai_ts thereof.

2. A rebeccamycin analog having the formula:

- wherein X; and xz are mdependently Eluorme or hydroqen prou ,._ed

thac X, and ‘(2 are .not smult:aneously hydrogen, as well as a°



m ce mefe—grveﬁ—sa%rﬁe—rnrect|ons “The present |nvent|on~kncludes Wi t hi-n--
its scop onp05|t|ons whi ch conprise an effective or

t unor - i nl "ﬂi ﬂﬂﬁﬂﬁﬁﬂuiﬁﬂlf ‘rebeccanmycin analog of the present
|nvent|o eutically - acceptable acid addition salt
thereof, in conbination with an inert pharmaceutically acceptable carrier
or diluent Accordi ng to another aspect of the invention, a met hod i s
provided for .-therapeutically. treating an- animal (preferably

mamal i an) host™ ef f ect ed by a malignant tunor which conprises adm nistering
to such host an effective tunor-inhibiting dose of the antibiotic of the
present invention or a pharmaceutically acceptable acid addition salt
tﬁerfof. Exanpl es of suitable conp03|q;gns i nclude solid conposi tions

pharmaceutzcally acceptable aczd addition salts thereof.

3. The compounds of Claim 1 havihq,the formulae

10

-
(¢1]
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21 for_oral administration such as tahlets, capsules, pills, powders and
granul-es, liquid conpositions for oral adm nistration such as sol utions,
suspenﬂmm"“mm ﬂﬁfﬁu“ elixirs and preparations for.parenteral .
adm ni sterile solutlons suspensi ons or enul si ons. They g
may al So be hanlif dctured in the formof sterile solid conposi ti ons which
can be dissolved in sterile water, physiological saline or sone other.

sterile injectable nediun1innediatelyjbefore'use. It-will be appreciated
that the actual preferred dosages of the rebeccanycin analogs of the
present invention wll vary accordin o the particul ar conpound bhei ng

ated, the node of application and
ing treated. Many factors that
S “qéo account by those skilled

used, the particular conposition formu
t he partlcular situs, host and di sease bgi
_nndlfy the action of the drug willg :

OH
OH




in th;\\EFF“‘7?TT-£mEh\ body weight, sex, diet, time of:

adninis HMM” e of excretion, condition of the host, drug

conbi nat 7] 'g& ’w’ﬂenm tivities and severity of the disease

Adni ni stfatfon C arried out continuously or periodical l'y mnthln the
maxi mum t ol er at ed dose Optimal application rates for a given set of -
conditions can be .readily ascertained by those skilled in the art using

conventional dosage determnation tests. The present invention_is
illustrated by the fotlowi ng exanples which are not intended to be

construed as Iiniting t he scope of t i nvention. Exanple 1.
Prepar ati on ryo$5§§ervat|ve ture Saccharoth% aerg | oni genes
strain C38, 383 rR2 ég?ﬁgyndﬁaeéhﬁﬁéﬂﬁrFxhavééﬁoe ?oﬁ?ﬁ@ﬁ ®* ‘strain

G38, 383-RK2°  was
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. met mam et e - =

mai nt ai ned as.a servatrve culture stored at --80C|n a Revco uItraI ow .

“tenperature freezer. To prepare a cryopreservative cul ture, strain

C38, 3 Ilm&mmﬂferred in test tubes on slants of yeast-malt .extract
agar mm CaCq err] which consisted of dextrose .

4.0g yeast ektract ' 4.0g malt extract T | og :
“CaCJ err] : 1. 5g agar : 15g dei oni zed
~water . g.s. to 1 Irter The agar slant was incubated at 28[err]C

for -7-10 ‘days. veget ative culture was prepared by transferring the

. surface gromh fromthe slant culture$3a 500 m Erlenneyer flask
tontaining - 100 n of a sterile vegetfatY¥e. nedi um consi sting of Cerel ose
(Corn Products) 0 ' )

OH
0CH,

5. A process for pfoduci.nq the rebeccamvcin analogs of claims 1 to q,

or a pharmaceutically acceptable acid addition salt thefeof,
which comprises cultivating a re_bec_c:amyci.n-producing strain of
Saccharothrix aerocolonigenes in an aqueous nutrient ﬁediﬁm in thg
presence of a trthophan analog, until a substantia; amount of the

desired rebeccamycin analog is produced by said organism in said



Phar rrarrec(i:oﬁmnnﬁﬂﬂmum,um ' o og Nu'tri'soy (Archer Dani els -
M dl and o _ 39 -
dei oni zed wat ef q.s. '
cul ture was ‘incubated at 28[err]C for 48 hours on a rotary shaker set at

250 rev/nmin. The vegetative culture was mixed With equal Vol ume of: _ -

cryoprotective solution consisting of Sucrose

gl ycer ol
liter

to 1 Ilter Thi s vegetative

_ | 00g
200g dei-oni zed wat er . Qg.s. to.l"

Four m portlons of this mixture were transferred to sterile

cryogenic tube (5 m capacity, Corning) and were frozen in a dry
i ce-acetone bath. The frozen vegetative cultures were then stored

1

10

25

30

35

culture m ' '
_ edium and recovering the desired rebeccamycin derivative

from the culture medx.um in a ‘substantially pure form.

6.. ce N _ ‘
The Pr°¢§ss of Claim 5. yherein the rebeccamycin-produchm

strain is Saccharothrix _a
¢ +F 2ac Drix _serocolonigenes ATCC 39243.

- _
The process of Claim 11 wherein the tryptonhan analog is DL-4-

fluorotryptophan

DL—S-Elurotryptdphan;
'DL—S-fluorotryptoghan: ar

DL-7-Efluorctryotoghan.

8. A pharmaceutical composi:ioh comprising an
effective tumor-inhibitinq amount c¢f at least one compound
OF anyone oZ Claims | to 4, in association with a '
pharmaceutical acceptable'subs:antiallv nontoxic carciers
or excipient, )

9. A process for preparing the pharmaceutical composition
of Claim 8 which comprises incorporating at l2ast one
compound of anyone of Claims | to 4 into a gharmaceutically
acceptable substantially aon-toxic cacrier or excipient.

10.  The use of at least one compound of anyone of
Claims L to ¢ for preparing a pharmaceutical composition
for thecapeutically treating a mammaLLan host atfected

by a tumor

- - -



at -80 Cin a Revco ultral ow tenperature freezer. Exanple 2 ~ Preparation
of vegetative culture of Saccharothrix aerocol oni genes strain C38, 383- RX2
(ATCC 39243) Vegetative culture was prepared by .transferring 4 ml of the
cryopreséervative culture to-a 500 nl. Erlenneyer flask containing 100 nl  of
a sterile vegetative medi um having the same conposition as the. vegetative
-~ medi um described in Exanple 1. The vegetative cul ture was i ncubated at
28[err] C fer 48 hours on a rotary shaker set at 250 rev/min. Exanple 3.
Preparati on of the conpound of Fornula IV Three ml of the vegetative

cul ture of Exanple 2 .was inoculated into 500 m Erlenneyer flasks each
containing 100 nml of production nedlun1c0n5|st|ng of Staclipse J-UB starch

(A E. Stal ey) . 109 KH[err]PC{err] _
290 MySJ err] _ 35 l g
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L-threoni ne - ' o 2 59 CaCIIerr] _
2g dei oni zed -wat er - Q. s. to.1 liter The productlon
culture was incubated at 28[err]C on-a rotary shaker set at 250 rev/nin.
After 48 hours of fernentation, DL-5- fluorotryptophan was added to the
culture at a final concentration 94 of 1 nmg/m . The culture was- all owed
to incubate at 28[err]C and shaken at 250 rev/nmin for additional 4 days.
Production Qf the conpound of Fornula |V was nonitored by HPLC. Opti nal
production of the conpound of Formula IV at a concentration of 23-32 ng/m
was general ly obtained at 6 days of fernentatlon (i.e. 4 days after t he
addi'tion of DL-5- quorotryptophan)

»
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‘Exanpl e 4. Preparatlon of - the conpound of Fornula v and VIII Three n1 of
vegetative cul ture of Exanple 2 was inoculated i-nto 500 7 Erl enreyer

fl asks each containing 100 m of production nmedi um having the sane .
conposition as described in Exanple 3. The production culture was incubated
~at 28[err]C on a rotary shaker set at 250 rev/mn.. After 48 hours

of fernmentation, DL-6- fluorotryptophan was added to the culture at a
final concentration of 1 ng/m. The culture was allowed to incubate at
28[ err] C and shaken at 250 rev/mn for additional 4 days: Production of the
conpounds of Formula V and VII1 were nonitored by HPLC. Optinmal production
of the conmpound of Fornmula V and VII| were generally obtained at 6 days of
fermentation (i.e. 4 days after the addition of DL-6- fluorotryptophan)- at

a toncentration of 36-58 [err]g/m and 31-42 [iﬁrr]g/rﬂ' respectively.
Exanple 5. Isolation and purification of the tonpounds of Fornmulas IV, V
and VI11.
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a)  General Method Solvents-were not redistilled befaore use. Methanol, ...
acetone, ethyl acetate, isopropyl ether,  chloroformtetrahydrofuran; ethyl
et her and hexanes were ACS reagent grade. Water. for HPLC refers to

i n-house dei'oni zed water from'a Barnstead Nanopure Il system g .

Tet rahydr of ur-an, nethanol and acetonitrile for HPLC use were B & J Brand

" HPLC grade sol vents. Ammoni um acet ate was Fi sher HPLC grade. Normal - phase
thin layer chromatograph (tlc) was carried out on Silica gel 60, F-254

pl ates (EM Reagents, Cat. #5765, 5 x 10 cm by 0. 25 mmthick). . Reversed
phase tlc was acconplished with Wiat man MK( err] plates (Cat. #4803-110,
0.2 mmthick). Plates were devel oped in Whatman cylindrical jars wth caps
and 10 m of eluant. Rebeccanyci n anal ogs were visible as yellow zones in
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normal |ighting or as yellow fluorescing zones with 254 nmor. 366 nm. _
ultraviolet light. To whol e broths was added -Gi-catite-(speedplus) filter -
aid. After brief stirring the broths were filtered on |arge Buchner funnels
or on a Tol hurst Centerslung Centrifugal Filter~Unit (Mdel |B15, Anmetek,
Inc.). Filtrates were discarded. Mcelial mats were stirred in- THF or

THF- acet one m xtures for one hour, filtered, and the Dicalite further
rinsed with acetone until it no |onger fluoresced yellow under WV |ight.

The conbined filtrates were concentrated under reduced pressure to yield
crude extracts.. A vacuum liquid chromat ography (VLC) apparatus consists of .
a Buchner funnel (Kontes, Art. #K-954100) containing a sealed-in sintered

gl ass disc (Mporosity), a side hose connect4pn for vacuumand a |ower
24/ 40 -joint for attachment of receiving %ﬁasks. Initially, the |east
pol ar eluting solvents pulled through underd Bacuum t o formtightly packed 5
cnladsorbentﬁhfd hei\ghts. Sanpl es o
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wer e preadsorbed onto adsorbent and applied to funnels as slurries, or - .-
~applied in a solution of the least polar eluting solvent. Step gradients
were carried out whhere predetermned volunmes of  increasingly polar
eluant constituted the fractions. -The funnel was sucked dry after each
volume of eluant... Fractions were concentrated and conbi ned on the basis
of tlc analysis. Apparatus for size exclusion chromatography consisted of -
the foll ow ng: A denco colum (2.5 1.D. x 100 cm equi pped with sol vent
resistant teflon and plates; Fluid Metering, Inc. FM lab punp (Mde

RP- G150); d enco glass reservoir (500 m); |Isco Mddel 328 fraction

coll ector. Colums were slurry packed with Sephadex LH 20 (Pharnmaci a)

preswollen in the eluting solvent. Solvent w#s*delivered in a downward
manner through the colum at a rate
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controlled by the | ab punp. The followi ng conponents were used to construct

a sem - preparative HPLC system WAt ers Associ ates Model 590 Sol vent :
Del i very System punp; Knauer nodel 87 Variable Wavel ength Detector Waters
Associ ates nodel SR-204 Strip Chart Recorder; Watman Partisil 10 ODS-3
colum (10 mMm x 50 cm); 316 stainless steel tubing (0.23 mmi.d.). b.)

| sol ation and purification of the conpound -of  Fornmula IV Whole broth (5
liters) was- filtered with Dicalite and the nmycelial mat extracted by
stirring in THF (2 liters) for 1 hour. After further filtering, and an
additional THF rinse (1 liter), the conbined filtrates were concentrated
under reduced pressure to yield 4.5 g.crude extract. The extract was
adsorbed onto 6.5g Lichroprep Si 60'§huica gel (EM Science, Art. 9336,
15-25 mcrons) and-applied to a 6Q_n C funnel containing an additional -
24.5 g silica gel. A hexane-ethyl §$¥9§3¥p gradi ent was carried cut
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(200 n1 volunes \follomed by a 200 M. volune THF mash The THF - 27 wash-
(356 ng) was dle6|Ved in4 m THF and-applied to a col um contalnlng 160 g
Sephadex LH 20 equilibfated with THF (bed height 90 cm bed volume 430 m).
Flowrate 3.75 m/min. - As could be determned visually, a major yellow
band (62 ng) eluted in the first one-fourth of the second bed vol urme. Fi nal
purification was acconpllshed by reversed phase ((Jerr]) HPLC
chronatography with a flowrate of 4 m/mn (0.1 X NH err] OAc- THF (60-40)).
Detection was at 320 nm Eluting at 39 minutes was ‘the major anal og (23
ng) designated as {he conpound of the Fornmula rv. c.) |Isolation and
purification of‘th conpounds of Fornmula V and VI -
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Wiol e -broth (2 liters) was filtered using Dicalite filter aid.” The nycelial .
mat, after stirring in THF (2 liters) for 45 mnutes, was filtered, and :
rinsed. with an . additional volune of THF (1.5 liters). The filtrate was
-concentrated under reduced pressure to yield 3.39 g crude extract. The.
crude extract was triturated with five 50 m volunes of THF, which were .
~conbi ned and concentrated to yield 0.74.g of THF sol uble residue.- This
mass contajijped the bulk of the yellow fluorescing materials. The THF

or 0OS
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sol ubl e mageti alg was adsorbed onto 2 g Silica Gel H (Merck, 10-40 mnicrons)
and applied §o @ 30 m VLC funnel containing an additional 11 g Silica Cel
H. A hexangs ¢th acetate step gradi ent was rried out using 100 ml.
vol unes o €l uagnt. The two nmgjor . rebed@gﬁycin_-analogs wer e separ at ed
cleanly in this nner. The | ess polar yellow zone (141 ng) eluted with
‘hexane-et hgtacgtate (1:1) and the nore polar analog (105 ng) wth
hexane-et h{d Jacgtate (1:3). The nore polar analog (105 ng) was dissolved in
2 nml THF and; : . o
- 3 g
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applied to a colum containing 160 g Sephadex LH 20 (bed heigth 90 cm bed

volume 430 m) preswollen in THF.  The flowrate was 4 mi/mn. The main

- yell ow band eluted at 1.25 bed volunes as could be determnined visually to
yield the conpound of Fornula V (77 ng). The |l ess polar analog fromVLC _

(141 ng) was dissolved in 2 mM MeOH and applied to a columm containing 110

g Sephadex LH 20 preswollen in MeOH (bed heigth 80cm bed volunme 400 m).

The flow rate 3.5 mM/nmn. The main yellow zone eluted at the end of .the

fourth bed volune to yield the conpound of formula VIl (70 ng) 29
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What is clainmed is: 1. A rebeccanycin ‘analog having the formula: [err]
[err] wherein X err] and X[err] are independently fluorine or hydrogen,

provided-that X[err] and X err] are not simultaneously hydrogen,
as pharnaceutically acceptable acid addition salts thereof. 2. = A
rebeccanycin anal og having the fornula: H [err] wherein Xerr] and X err]
are independently fluorine or hydrogen, provided that X err] and X[err]'

are not sjmultaneously hydrogen, as well- ay§ 30
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phar maceut i cal |y acceptabl e acid addition salts thereof. 3. . The ¢compounds'
of daiml having the fornulae 5 10 [err] - 25 [err] 30 35 31 [err] [err]
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32°4
25 [err]

~ The Conpounds of O aim 2 having the formulae: 5 [err] 10 [err]
303 . uae. s lerr
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[err] [err] [err] 5. A process for produ0|ng the rebeccanyci n anal ogs of .
claims 1 to 4, .or a pharmaceutically acceptabl e acid addition salt thereof,
whi ch conprises cultivating a rebeccany0|n producing strain of
Saccharothrix aerocol oni genes in an aqueous nutrient mediumin the presence
of a tryptophan anal og, until a substantial anount of .the desired;

rebeccanycin anal og i s produced by said organismin said- 34 culture
medi um and recovering

the desired rebeccamycin derlvatlve from t’he culfure
ngdi umin a substantlally pure forms .
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6. The process of C- aim 5 \/\herel n the rebeccarrym n- produ0| ng stral n IS
Sacchar ot hri x aerocol oni genes ATCC 39243.: 10 7. The process of C al m1l

wherein the tryptophan analog is DL-4- fluorotrypt ophan -
DL-5-flurotryptophan; 15 . DL-6-fl uor otrypt ophan; ‘DL- 7-f | uor otrot ophan
8. A phar maceut i cal corrp05| tion conprising an 20 effective

t unor - i nhi bi t ting anobunt of at |east one co ound_of anyone of  C ai m 1to .
4, i\ association with a pharmaceutical ace apbl € substantially nontoxic

carrier or excipient. 25 9. A pr c(ﬂ:-ws;s3ﬁnlvgy@§ggl ng the pharnmaceuti cal

conpesi tion of Caim&® whizh awnprgsesgi NGgr po at| n at | east one conpound
of anyone of Jains 1go0 4-i ntn(') a phar -maceut | c taU'Pe sUbstantl ally
non-toxi c carrier or c;m,em,“”‘;‘““'”“h. o: o O
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30 10. The use of at |east one. corrpound of anyone of d ai b 1 tot!l,, /‘r

for preparl ng a pharmaceutical conposition for therapeutically treating a
manmal i an host affected by a tunor. -(,%%

ABSTRACT

BIOSYNTHESIS OF REBECCAMYCIN ANALOGS BY TRYPTOPHAN
ANALOGS FEEDING:

. Addition of certain tryptophan analogs to the culture medium
during fermentation of a rebeccamycin-producing strain of
Saccharothrix aerocolonigenes results in production of new

rebeccamycin analogs having advantageous antitumor properties.

Figure 1
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BIOSYNTHESIS OF REBECCAM!CIN ANAI.OGS BY TRYPTOPHAN
ANALOGS FEEDING:

- addition of certain tryptophan -analogs ta the culture medium
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‘during’ fermentation of a"rebeccamycin—produging 's#rain of
Saccharothrix aerocolonigenes results in production of new

rebeccamycin analogs having advantageous antitumor properties.
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