EP¥ 178%152 Bl Description This B%S é relates to an i nproved process
fqr preparing derivatives of the % §f8 é%?@ycllc peptide anti biotics of
formula (1): 5[ERR] | 35 in which Ris [err]-alkanoyl. In particular, the
i mpr oved gysegsRn conprises feeding a [err]-alkanoic acid to the A-21978C
produci ng culture during the fernentati on. The advantages of this process
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fam |l ysof antibiotics are excellent antibacterial agents. A particularly

i nportant group of A-21978C derivatives are those of fornula I (see also,
Bernard J. Abbott, David S. Fukud and ueI Debono, U.S. Patent No.

4,537, 717). Previ olis| preparati se derivatives required a
mul t \st ep process, é?ﬁkS atlnp’c ﬁ\ng, yi el d-consum ng and expensi ve.
The pr®sent i nveRros V|des rove process for making these
A-21978C derivatives d|r C he p rocess for preparing a formula 45
| derivative, such t he -dec noyl fvative of A-21978C, required the
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_ in which R is C2-Ci4-alkanoyl. In particular, the improved process comprises feeding a C2-Ci+-alkanoic acid
N to the A-21978C producing culture during the fermentation. The advantages of this process are: 1) fewer
steps are involved than previous processes, 2) the product vield is increased; and 3) less time is required.
40 The A-21978C family of antibiotics are excellent antibacterial agents. A particularly important group of
A-21978C derivatives are those of formula 1 (see also, Bernard J. Abbott, David S. Fukuda and Manuel
Debono, U.S. Patent No. 4,537,717). Previously, preparation of these derivatives required a multistep
process, which was time-consuming, yield-consuming and expensive. The present invention provides an
improved process for making these A-21978C derivatives directly. The prior process for preparing a formufa
45 | derivative, such as the n-decanoyt derivative of A-21978C, required the following steps:
" 1. Fermentation of the A-21978C-producing culture.
a. Initiating with a liquid nitrogen ampoule.
b. Primary inoculum stage (48 hours).
¢. Secondary inoculum stage (24 hours).
50 d. Tertiary inoculum stage (24 hours).
e. Fermentation (140 hours).
. Filtration, resin adsorption and elution, and concentration.
. Preparation of t-Boc (t-butoxycarbonyl protected) compiex.
. Concentration of the protected complex.
. Fermentation of the deacylating culture, using e.g. Actmoplanes utahensis.
a. Initiating with a liquid nitrogen ampoule
b. Primary inoculum stage (72 hours)
¢. Secondary inoculum stage {48 hours)
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EP:0 178 152 B1 d. Ferrrentatlon (6 0 Deacyl ati on of the conpl ex
wi.th the deacylating culture. ;P&%l%ﬁ%”esi n adsorption and elmat I on,
and concentration. 8. Reacyl atlon 5 9. Hydrolysis of the protecting
group. 10. Fi R3terdeiiatidd EA%JuRN. The present novel process conprises adding a
[-err] al kangy, peRpibtkdn bBRe Rpet WAL BshchidlindlinGd. R is as defined supra), or an
ester or sali riwafhedin ads6rpth aft Ak, Bk gnesibigiong cul ture during the
production 4 agRyiglnt he fernmentation (step le) to give the correspondi ng
fornula 4 capgaidghis ot protebiing gpiupcess, steps 3, 4, 10 5, 6, 7, 8 and 9 of
t he previ ousiopriecpsigcatan be el i mnated. In addition, the new process
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corrpound | gsegrte designete Bhe fa¢ier. l‘ﬁ?%cfers%ampleth? foryiy bAMPeYRd in which R = octanoyl, when
prepared by this process, is called an A-21978Cs factor.

The alkyl portion of the C2-Ci alkanoic acid, ester or salt (the substrate) used in the process of this
invention can be a straight or branched chain. To prepare the naturally occurring A-21978C factors C1, Cz
or Cs, for example, an 8-methyldecanoic, 10-methyl-dodecanoic or 10-methylundecanoic acid, ester or salt
would be used. The C2-Cis straight-chain acids, esters and salts are recommended for use in the process

35 because of their availability and lower cost. An especially preferred substrate is n-decanoic acid, its esters
or saits.

When-using a C2-C14 alkanoic acid ester, the C1-Cu-alkyl esters are preferred. In such an ester, the Cy-

o Cu-alkyl group also may be straight or branched chain.
Representatwe suitable salts of C>-C1s-alkanoic acids which may be used in the process inciude those
40 formed from alkali metals and alkaline-earth metals such as sodium, potassium, fithium, cesium, rubidium,
barium, calcium or magnesium. Suitable amine salts include the ammonium, the primary, secondary and
tertiary C1-Cq-alkyl- ammonium and hydroxy-Cz-Cs-alkyl-ammonium salts.

Preferably, the substrate is added to the fermentation in the form of a sterile solution. A particularly
useful solvent for this purpose is methyl oleate, although other solvents such as ethanol, ethyl acetate and

45 C1-Cs esters of unsaturated fatty acids can be used. If the substrate is suitably fluid at the fermentation
temperature, it may be added directly.

The rate of addition of the substrate must be low enough to avoid producing a toxic effect on the
fermentation, but high enough to increase the yield of the desired formula | compound. Rates of addition of
about 0.05 to about 0.5 mi per liter of fermentation broth per hour are recommended. A rate of from about

s0 0.1 to about 0.2 ml per liter of fermentation broth per hour is preferred.

The substrate is added to the growing A-21978C-producing culture during the production stage of the
fermentation, beginning at from about 15 to about 32 hours and continuing until the fermentation is
terminated. The substrate can be added by various methods, but preferably it is added by a method which
best approaches a steady flow.

55 Following the fermentation, if desired, the formula | compound produced can be recovered using
procedures known in the art {see, e.g., U.S. Patent 4, 331,504).

This invention also provides the previously mentioned new microorganism, Streptomyces roseosporus

NRRL 15998. This microorganism also produces the A-21978C antibiotics. In particular, this invention
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ant | Ot p&fone- b&stp&frﬁdt ﬁblr &ar), 5P (/ORGSR NSP #7 modified (ISP #7 without tyrosine), and a
. 40 tyrosine assay [Yuzuru Mikami, et al., "Modified Arai and Mikani Mefanin Formation Test of Streptomyces,”
Intern. Journal of Systematic Bacteriol. 27(3) 290 (1977)]. Starch hydrolysis was determined by testing for
the presence of starch with iodine.
Temperature range, NaCl tolerance, pH range, and antibiotic sensitivity were done using ISP #2 agar
medium. The range of temperatures were: 25, 28, 30, 34, 37, 40, 45, 50 and 55" C. NaCl tolerance was
45 measured by adding NaCl to the agar to egual: 0, 1, 2, 3, 4, 5, 8, 8, 10 and 12%. These were incubated at
30" C. The pH range was measured by adjusting the agar from pH 3.0 to 11.0 at increments of 1.0 pH units,
just prior to pouring. Antibiotic sensitivity was determined using sensitivity discs padded onto seeded agar
plates.
Color names were assigned according to the ISCC-NBS method (K.L. Kelly and D.B. Judd, "The ISCC-
50 NBS Methods of Designating Colors and a Dictionary of Color Names," U.S. Department of Commerce Circ.
553, Washington, D.C., 1955).
Figures in parentheses refer to the Tresner and Backus color series {H.D. Tresner, and E.J. Backus,
"System of Color Wheels for Streptomycete Taxonomy," Appl. Microbiol. 11, 335-338 (1956)]. Color tab
designations are underlined. The Maerz and Paul color blocks are enclosed in brackets (A. Maerz and M.R.
s5 Paul, "Dictionary of Color," McGraw-Hill Book Company, Inc., New York, N.Y., 1950).
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35 laboratory compansons The followmg cultural characteristics summarize the direct comparison studies.
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Systematd ¢ Bacteriol. 16, 313- 34%5(%6@3@ ong with certain supplenentary
tests. Carbon utilization was de n | SP #9 basal nediumto which
carbon sources were added to equal a final concentration of 1.0% The
carbon sources were sterilized by filtration; the basal nedi um was
sterilized by autoclaving. 30 Plates were read after 14 days incubation at
[err]. The cell-wall sugars were detergined using a nodification of the
procedure of Lechevalier, (M P. Lecheyal§ier, "Chem cal Methods as Criteria
for the Separation of Actinonycetes ingojiCenera,"” W)r’:‘?(shop sponsored by the
Subcommi ttee on Actinonycetes of the Agerd can Societyycf M crobiology, Dr.
Thomas G Pridham Convenor; held at thednstitite ogM crobi ol ogy, Rutgers
Uni versity, The St-ate University of Ne'i/ J:ersey, New I.%Funsvm ck, New Jersey,
1971), 35 The isoner of diam nopipgli 8 acid wasvdete.t;m ned using the

nmet hodeof Becker et al. [B. Beckeﬁ et @alg | "Rap::d%)“!ferentlatlon Bet ween

Norcardia and Streptonyces by Pap Chrgoraat ogr apdy ~of~ Whol e Cel |

Hydrol ysates," Appl. M crobiol. 1§ 427- 423 (1964) Amino acid anal ysis
was determ ned wi th washed cell - | &rafynments.” a‘?10| d pignents were
determ ned using ISP #1 (tryptone*gast &ktract g’r 0’1 h,l | SP #6

(pept ofie- yeast extract iron agar) 4| SP .#f(tyr osa-cn@ agar), |SP #7 nodified
(1SP #7 without tyrosine), and a 40 trosine as@ay-' [#uzuru M kam, et al.,
"Modified Arai and M kani Ml anin Forrr@tue)n Test. of Streptonyces,” Intern.
Journal of Systematic Bafiteriol. 27(3),, = 290 (1977)] Starch hydrol ysis was
det\efm ned by testing fdj the presence mf‘ﬂstarch with iodine. Tenperature
range, °NaCl tol erance, range, and alglpl otic sensitivity were done using
| SP #2 agar nedium The gange»of tenmpersatgres were: 25, 28, 30, 34, 37, 40,
45, 50 and [err]. Nad | eraice was 45. Beasured by adding Nad to the
agar to egual: 0, 1, 2, ¥ 4,°5 6, 8, ml0®and 12% Th&se were incubated at
30 C. XZhe pH range was asured by adj Lﬁtbng the agar JrompH 3.0 to 11.0
at increnments of 1.0 pH,unltsz j ust prnoruto pouri ng. NAntlbl otic
sensitivity was determ né usi ng sensi t¢V|=ty di scs padded onto seeded agar
pl ates. Col or nanes werellssi gned accor ing to tige PSEC-NBS nethod (K. L.
Kelly and D.B. Judd, "The | SCC- 50 NBS gyetthods ofz B@si®gnating Col ors and a
Dictiomary of Col or Naned, " U.S. Depart ger@t of Co:mmr Crc. 553, :
Washi ngton, D.C., 1955). Figures in parentheses ref er cto the Tresner and
Backus col or seri es [H. D. Tresner, and £ £ Backus, Q/stem of Col or Weel s
for Streptomycete Taxonony, " Appl .°M cr8biol . 11,~ °3§5-§38 (1956)]. Caol or
tab designations are underlined. Tﬁﬁ I\/agrb and P&l cqtor bl ocks are

encl os&l in brackets (A Maerz and"‘ R 255 Paul , " qu,CtI onary of Col or,

MG aw Hi | | Book, Conpany, Inc. New! Yortg LY., 1950& .'g;ol\/br phol ogy 4
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ERO 178 152 B1 The nor phol ogy of " I r@ ?—121978. 6 consists of spor ophor es
whi ch are of the Rectus-Fl exibili 3 ?ﬁt'—# PRsification. Spor e chai ns have

>10 spores per chain. Spore surface is snoboth. Culture A-21978.6 is
characterized by the production of a predomnantly red aerial spore nass
color, with a reddi sh-brown reverse color. A |light-brown water-sol uble
pigment is also present. These characteris- 5 tics are exhibifed on three
of 14 agar plating nedia (ISP #2, ISP #7, TPO . Theseg: three r&di a are the
only ongs which supported abundant aerial and vegetatve growkh. 3Two agar
plating media, |SP #4 and gl ucose- asparagi ne agar, préduced ag:ov\hste to-gray
aerial spore mass color, with a yellow reverse col or. zNo wat eg - sQlibl e

pi gnent was observed. These two nedi a supgorted good,~ ~ but not % abgnglant ,
aeri@al, and vegetative growth. S0 Ni nezot her agar gl ating gedga®were
used, but these gave poor-to-rib growth ang porul gfiog., Aeriag cal®r when
present, although poor, was i n°ﬁ:'=he white-toggray epl of Seri es™ I\/Eil.ﬁnm d

pi grrents are absent ul:\:ij or conestatuent o] %he celd wal§ are: g

L~CR\
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i h Edi

tion,
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Det erm'hati ve Ba riology," The WIlliams &W I3 ,
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ol or serlms, have RF-'type spor o#jore m)rphob gy,_snooth

rnanentat‘_;eﬁw——mﬁd— agmrdrn‘g—to gine FSF"'desg"'Q‘tlons are

e and do glot have 254qp distinctige reverse ¢ol or
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178 152 B1 [ERR] 55 12 EPO178 152B1 [ERR] Certain characteristics of the
A21978.6 strain differ fromthe characteristics published for S
roseosporus. Culture A21978.6gdiffers fromthe published strg,l n in spore

si ze, carrot- and potato-pl ug,,grovvth NaCl tolerance, and ingnitrate
reductd on. 55 The A-21978%65 strain & this invention ha$ tHe

identifying characteristics of the A-2197886 strain, but di ff.. rs?.from.it I n
t he anbunt of A-21978C anti bliibt ics produded. The ear:‘l er st rz; n2 - at best,
~ produced no nore than 100 ncgshof A-21978G anti bi ot i c® per of 3w
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thi$ knwention produces at | east [errp_k&{ﬁe%zgqi S anount in tank

fergrent ati ons and has produced as much as 1 EP O 178 152 Bl 18 tines
thi$ anmount in shake flask fernentation. Wth this enhanced

A-21978C- produci ng characteristic, the new strain offers a greatly inproved
net hod for obtaining these antibiotics. cASphs GPELEASEIYALN ot her

~organi sns, the characteristics of the n S - ing culture of
this invention, StrefMB&%Ea&eroseosporA31RERL615008, afe ERQBERSROFYS
variation.s Reconbi nants, variants and 5 nutants of the NRRLC I5998 Strain
may be obtained by tFé§FHQEP°ﬁFth various Known mutagens such as

ultraviolet rays, X-ra high- frequency ves, radioactive rays and

chemi cal s. hbturak’ahﬁ*%ﬁ&&gga vari ants, ﬁ%tants and reconbi nants of
Streptonyces roseospgLps ) NBRLgd5998 which petain the charactgristic of

~ producing ?he A-21978C antibrotics in high yield also may be used in this
~invention. The cul tupegiaebdd used to growgthe Streptomnmyces £0seosporus

- NRRL 15998 culture can be any one 10 of a nunber of nedia. For econony in
- production, optimal Y-g¢hdsiged ease of product isolation, however, certain
~culture ngdia are preferred. Thus, for exanple, a preferred carbon source
- in large-scal e fernebDeManhitioli s tapi oca dextrin although gl+icose,

. fructose, gal actose, maltose, mannose, cottonseed oil, nethyl ol eate, :
"~ glycerol, refined sopPbRaffénpseand the |ike can al so be usedt A preferred
. nitrogen source is enzynme- hydrolyzed casein, although sol ubl e- neat
peptone, spybean fl okrRhampes&n hydrol ysat®&, soybean grits, 15 yeast,

am no acids such as L-asparagi ne and DL-1eucine, and the like are al so
useful . Nutrient inorgéﬁR&C% I'ts which cantbe incorporated ih the culture
medi a are the soluble galts capable of yielding potassium ammonium

- chloride, sulfate, nit%gfgogﬁd like ions. Anpong these, [err] is especially
useful for@antibiotig_ tion. Ml asses ash, ash dialysatg and synthetic
mnerdl mix are al so us&ful. For production of the A-21978C antibiotics, it
is preferable to use distilled or deionized water in the 20 fernentation
medi um Sonme of the minerals in tap water, such as, for exanple, calcium
and; car bonate, appear to di scourage antibiotic production. Essential trace
el epent s dfso necessary f 58¥he growt h and devel opnment of the organi sm
shoul d be included in the cultw e PeditiveSutlhlizateor| enents conmmonly
occur as inpurities in other congtj . S,a0f, 4k LM i n anmounts
sufficient to nmeet the growmh reauh%gﬁg%?g gF&?Eggggggnisnl 25 Addi ti on
of small agounts (e.g., 0.2 m/L.) of an antifoam agent, such as

pol ypr opyl ene glycol, to |arge-

| w0
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scal‘e flerfrentation nedia may be negpgs@Yss b1f 0ani ng becones a problem For
production of substantial quantities of the A-21978C anti biotics, subnerged
aerobic fermentation in tanks is preferred. Small quantities, however, of
the A-21978C anti biotics may be obtai ned by shake-flask culture. Because of
the tinme lag in antibiotic production commnlgy associated wth inocul ation
of large tanks 30 with the spore formof th& organism it is preferable to
use a vegetative inocul The vegetative i n@tul umics prepared by

i nocul afing a small vol of culture mediumBrth tHBe spore form or
nycelial fragnents of t organismto obtainT frgsl? actively grow ng
culture of the organi smg@jffhe vegefative jnoc#H umis theniransferred to a

| arger tank. The néw A—é 78C- produci ng orgamf sm cam be grown at

t enpekdjures between ab 20 and about 35 §err .NOpti mum A-21978C
production appears to ofthr at tenperatures & about 30 -32 C. As is
customary in aerobic subpkerged culture procedkses, sterile air is dispersed
t hrough the culture nmedium For efficient production of the A-21978C
antibiotics, the percent of air saturation for tank production should be
above 28% preferably above 30% (at 30 C and pone atnosphere of pressure).
For tank fernentation, it is preferable to ntain the pH |l evel of the
fermentation mediumin a range of 40 fromaboeut 6.5-7.0. This can be done
by the addition of appropriate anpunts of, f&@ exanp e, sodium hydroxide
(inm\the early stages) a hydrochl ori c acid n thed ater stages).
Product®?on of the A-219®8C antibiotics can bg fol Tfofed dyging the
fernentation by testing@$anpl ed of the broth or*of extltafts of the nycelial
solids for antibiotic agfivity against organisns Rngn to be sensitive to
the antibiotics. One assay organismuseful imtesting these antibiotics is
M crococcus |uteus. The 45 bioassay is preferably perforned by paper-disc
assaUﬁ agar plates. Alternatively, the culture solids, including nmedium
constituents and nycelium can be used w thout extraction or separation, but

‘preferably after renpval of water, asg source of the A-21978C antibiotics.

For exanple, after production of ,A-21%78C antibiotic activity, the culture
medi um,gan be dried by Iyophiliza§ion%nd mxed directly into feed prem x.
SO The formula I conpounds arle exdell ent anti-bacterial agents. In
order to illustrate nore fuIIyUth(‘a operation of this invention, the
followng non-limting exanpl ex ate prmovi ded. Exanple 1 55 Production of
the A-21978C Conplex A stock cH tfire i& prepared and nmistained in the
vapor phase of |iquid ni trogen.“,é Sgr’g‘pl’éorryces il
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14+ *EP~0 178152 Bl roseosporus gﬁFﬁ1ﬂ§ﬁ§ 1 breviously stored in the vapor
plhase of liquid nitrogen, was used to 1 noculate 50 ml of vegetative nedi um

off the follow ng conposition: Ingredient Amount (% 5
Tiypticase Soy Broth* 3.0 Dextrin
2:5 Water (deionized) 94.5 10 Baltinore

Bi ol ogi cal Laboratories, Cbcg sville NMD. The inocul ated nedi um was
incubated in a 250-m Erlenneyjer flask at 30 C for 48 hours on a shaker 15
rotating through an arc of t inches at 250 RPM The mature vegetative
culture was dispensed into nf{fiptetcohtdintérg (9.3 n/container) and
stored in the vapor phase of@jlquid nitrogen. In order to provide a |arger
uni form supply of Stored matarjal, one nml of the culture stored in liquid
nitragen was used to inocul at.ef 80 mM of the vegetative medi um descri bed
above. he inocul ated veget a®lhe medi um was incubated in a 250-ni
Erl ennmeyer flask at [err] for 48 hours on a shaker rotating through an 20
arc two inches in diameter at 250 RPM Ten ml of such a culture was used to
i nocul ate 450 M of a’ second®ktage vegetative growth medi um having the sane
conposition as the primary v@petajiye yredi up desgrijped supra. The
second- stage medi um was |ncu® ted in a 2-liter Erlenneyer flask for 24
hours at [err] on a shaker re ating through an arc of 2 inches at 250 RPM
One liter of the sec®hd- stage vegetative culture was used to
q\glate 39 liters of sterile tertiary inoculum devel opnent nedi um havi ng

ol lgowi ng conposition: |ngredient $ o @
Am)unt (%9 30 Soybean Fl our o = g 3 . 0.5 Yeast
Extract a 3 § T 0.5 8438 a
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Cortain characteristics of the A21978.6 strain differ from the characteristics published for S.
roseosporus. Culture A21978.6 differs from the published strain in spore size, carrot- and potato-piug
growth, NaCl tolerance, and in nitrate reduction.

55 The A-21978.65 strain of this invention has the identifying characteristics of the A-21978.6 strain, but
differs from it in the amount of A-21978C antibiotics produced. The earlier strain, at best, produced no more
than 100 mcg of A-21978C antibiotics per mL of fermentation medium. The improved A-21978.65 strain of
this invention produces at least 2} times this amount in tank fermentations and has produced as much as
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Cal-ci Um uconat e . 1.0 [err]

0.,02 [err] ~ EP0178152B1 (.02 [err]
0. 0004 40 Sag 471 (antifoam[err]
0.03 Wwate

tgneslfm F ?Ltnt :,Q/lsh fl -ﬁergwg fa }t h ed ogducin acteristic,
st S YR M i;ifff‘i'fggso

rgan m haracten thS o
g) and del 20 é se g i 5998 are ﬁ:tto vTatlon R va|
é(&}j vitth Yario

at al

vol ume to \ggnt@ E}Sg [Wlagés sal 4t ion
per 39 t?z{v?ilp ys, Q'}Jyt Wfé{l#gﬁﬂ \»HVQS bnPdrdiRars. i.rmra] 38 lifdleelRr htge

Danbur y d' Jasm niE0F Silokh ée/aréseb saawnﬂd 13608 VIR Fethifl 1R hhrBdeHsRSS
st eel . vesggduciad thk &12id7ac 2iSio h ay beGEd0n Hit&wdmidn.B1 aerated with
sterilLe air TﬁJ culur Pedilid 1uEBAAS Growm titte" S'tl@ﬁoM&JeE' rdR U3 NFIRLAI5998Qukund. €4 Do Ahy one
350- 456y RENM nubiB6r dPnR8i8.UoR eRorhy i EFGET0h, optrhal FiRidNanal daslofqrodhet RSiaian, Kaevet.i t er
of the i ngmhiRt@dret ddial sid yrefeiicaC Thus NoiSéxagle, siySeferid Galoon $d0@6 il iageschibJernbriter S
of steril®@nps episcd texbinAEEbugm ghavsenguddse damttbwimagpse ongnossk! ¢otitrisedd dilngetyli ent
Amount  (89ateSolydeen Mefifédoybean oil, and the like can also be used. A preferred Ritrdgeh Bodreris gnzyme-
0. 066 hydrolyzed casein, although soluble-meat peptone, soybean flour, soybean hydrolysate, soybean grits,

15 yeast, amino acids such as L-asparagine and DL-leucine, and the like are also useful. Nutrient inorganic

salts which can be incorporated in the culture media are the soluble salts capable of yielding potassium,
ammonium, chloride, sulfate, nitrate and like ions. Among these, K2S0. is especially useful for antibiotic
production. Molasses ash, ash dialysate and synthetic mineral mix are also useful.

-~/ For production of the A-21978C antibiotics, it is preferable to use distilled or deionized water in the

20 fermentation medium. Some of the minerals in tap water, such as, for example, caicium and carbonate,

appear to discourage antibiotic production.

Essential trace elements also necessary for the growth and development of the organism should be
included in the culture medium. Such trace elements commonly occur as impurities in other constituents of
the medium in amounts sufficient to meet the growth requirements of the organism.

\_25 Addition of small amounts (e.g., 0.2 ml/L.) of an antifoam agent, such as polypropylene glycol, to large-
scale fermentation media may be necessary if foaming becomes a problem.

For production of substantial quantities of the A-21978C antibiotics, submerged aerobic fermentation in
tanks is preferred. Small quantities, however, of the A-21978C antibiotics may be obtained by shake-flask
culture. Because of the time lag in antibiotic production commonly associated with inoculation of large tanks

30 with the spore form of the organism, it is preferable to use a vegetative inoculum. The vegetative inoculum
is prepared by inoculating a small volume of culture medium with the spore form or mycelial fragments of
the organism to obtain a fresh, actively growing culture of the organism. The vegetative inoculum is then
transferred to a larger tank.

The new A-21978C-producing organism can be grown at temperatures between about 20" and about

35 40° C. Optimum A-21978C production appears to occur at temperatures of about 30°-32° C.

As is customary in aerobic submerged culture processes, sterile air is dispersed through the culture
medium. For efficient production of the A-21978C antlbuotlcs the percent of air saturation for tank
production should be above 20%, preferably above 30% (at 30° C and one atmosphere of pressure).

For tank fermentation, it is preferable to maintain the pH level of the fermentation medium in a range of

- 40 from-about 6.5-7.0. This can be done by the addition of appropriate amounts of, for example, sodium

hydroxide (in the early stages) and hydrochloric acid (in the later stages).

Production of the A-21978C antibiotics can be followed during the fermentation by testing samples of
the broth or of extracts of the mycelial solids for antibiotic activity against organisms known to be sensitive
to the antibiotics. One assay organism useful in testing these antibiotics is Micrococcus luteus. The

45 bioassay is preferably performed by paper-disc assay on agar plates.

Alternatively, the culture solids, inciuding medium constituents and mycelium can be used without

extraction or separation, but preferably after removal of water, as a source of the A-21978C antibiotics. For
" example, after production of A-21978C antibiotic activity, the culture medium can be dried by lyophilization
and mixed directly into feed premix.

50 The formula | compounds are excellent anti-bacterial agents.
in order to illustrate more fully the operation of this invention, the following non-limiting examples are
provided.
Example 1
55

Production o_f the A-21978C Complex

A stock culture is prepared and maintained in the vapor phase of liquid nitrogen. Streptomyces

14




Dext!‘oée - ) EP 0 178 1&.@125 Sag 471

0. 022 Potato Dextrin 3.3 Mol asses( bl ackstrap)
0.275 Tap Water 93.312 20 The pH was

adj ust ed t o rdée@pafis RRRLAGEIS previousily stoled i the &dport phasel af ifuiedhitepérs wandedgdnaaulaé ber
addi ti on of miblvepdtative mepivedefehetfglovingrehipagiohy prior to sterilization.: The

I nocul ated production nmediumwas i ncubated 6 days in a stainless steel
vessel at [err] and aerategngkédientrile air atAmoumte(®] 0.5 v/v/m The
medi um wa& stirred with conventional agitators at 250 RPMfrom O to 15
hours and at 350 RPM Zkyptit@skoSey.BTothPpH was nai ht@ined at or above 6.5
by addition of anmoni Bg’kp_}{.g*loxi de solution. The yiepdgof A-21978C conpl ex
was 0.282 grans pef liter of broth at the end of t$§ ermentation. The

f act O\p'di,Isgtri bution i Wagesci{Agéeniaeddpbl e 1. ExanpP®-2 30 Enhanced
Production of A-21978[err] The_prinmary ecopdat a | growt h
~stages were carri @G]-SE{"°£§ Hég(]:BﬂJEﬁii h 5ﬁ§?’él§?w§§°%%%%§ﬁ%ﬁ'&%t age was
initiated as described in Exanple 1 except, beginning at 28 hours a sterile

35 sol ution copgintdidtd MdciunOvds dctbaraRi ¥ béctmi(E96AAdYR! fakk A8b T RPES ABaksla shaker
ol eate wWag T&sing hrdud® ah GFcNBNIEdcRE2 At2s@ PR §hd maldrelvdgbthtive @litutel WA diddbnsed into
ferment at i Omultpie tohtdiRfs (B19 MlicortiRer BRk Bt Hafle iborldAbsd of RJuR nikBgdnl term nation
of the fernentiqbidentodiovitd4 iBrget uhifornt REppH 6t stbradfl mAeridil Yda3 fal GIOAP biditire ViRoTedlin 2GR
grams per | inkrogen@as byed tdinocaiatd 40 Yt binthd a&ative Medlilird ldscabearabdvb.athe iindcdRteaanBddtatile
Fac{or A- 21948l was infublted inGrr 2504k Ellenmieyep askdt 30 €rferi 48 hours o 8 Eieake ybtating through an
r epr esentad akMywihchbéie diaobtald at AW 8C conpl ex prepared by this nethod, no
A-21978[ err] vies miet ach eculture was udd REPEE: 48l ehe Eraygsiagel vdgytativh growiit hepilino f
Exanpl e 1. Bavinapthe s@ndnérepvsitad #r the urimay nvegétatide 2e9iuB| desciibed Supr eThp riepmmp-ptage
secondary amgdivemes eybated incai-liten Efleyedvepiipeinior 34 bayessat il reorca phekas dotaling thepygh an
descri bed i AcRkaitphes at250 RAM. producti on stage was initiated as described in
Exanpl e 125excdye, e itimpaseNdzsta00 gegsistitescultye stag ruseck tosigeayiaiect? BYR S sterile dertpry
25% VIV nondReH deiepmentppoimmanpyg ths follying £PBPARA f ed to the fernentation at
arate of 0.13 m per liter of fermentation broth per hour and naintained

at this rate until ternilBgEedient the Amount (%)

30
Soybean Flour 0.5
Yeast Extract? 0.5
Calcium Gluconate 1.0

3 kc1P 0.02
MgsO,, - 7H.,0° 0.02

\ ¢ 2b

FeSO4'7H20 0.0004

40 Sag 471 (antifoam)® 0.03
Water 97.9296

aDifcp Laboratories, Detroit MI
45
bTrace minerals were prepared as follows:
FeSO4-7H20 (7.6 g) was dissolved in conc.
HCl (76 ml). MgSO.-7H,0 (380 g), KCl
(380 g) and deionized water were added
50 to bring the total volume to 3800 ml.
To provide the specified minerals, use
80 ml of solution per 39 liters of
tertiary inoculum development stage.

o Cunion Carbide, Danbury CT.

The inoculated medium was incubated 24 hours in a stainless steel vessel at 30° C. The vessel was
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SOsfermentation at 144 fours. Thgpyi@ksqsh1A 21978C conpl ex was 0.821 grans
per liter of broth, a 293% i ncrease over that obtained in Exanple 1. Factor
A-21978[err] (formula I: R = nonanoyl) represented 10% of the total i
A- 21978Ger@EWite ¥teflé &P ar (8% Wiy bt Sirr8® iviDEbnventiond\-agilebrSdt @60-350wEsA. dad pedsed i n .
t he A- 214 #@Gesonials eainphepasadidy t he nmet hod of Exanple 1. 55 Exanple 4 16
EP 0 178 16@& iB&k oEth drectetbd Rertzeliipbdulnm sidge Ava 18d8¢ moaulate Rag titens of $terilemerbduction R =
n- decanoyddjumitagngihe folowjnganmpsioond st age vegetative grow h stages wer e

cul tumsed as described in Exanple 1. In the tertiary stage 800 of

secondary i nocul umculture (o I nocul atﬁ E ' tzirs of sterile
tertiary 10 inocul um devel o m havi ng t ng conposition:

| ngr edi ent 4 Amount (% 15 Dextrose

2.0 Ggcium Carbonate goyhean Flour 0.2 20z

Soybe#h Fl our 2.0 Yeast Extract

0.1 [err] Fe(NH,),SO,-6H,0 0.09-98%1]

0.02 25 _ Dextrose[ err] 0 825 0. 0004
Sag 471 (antifoan sa 0.02 V\at

95. 6396 30 9a#73ce mineral solution prepar e%i as described in

Exarrpl % 1. The inocul aPetatedDextwas i ncubated 24 ho@r8 in a stainless
steel vessel at 30 C § a%Eastb1WeRstzapgrated withgospesile air at a rate
of 0.8 v/v/imand stirred wmth conventional agitators, One liter of this
tertiary stage inocul uFeRa¥ag8&d to i noculate 119 | PBefiZof product i on
st age ,gredi um havi ng the conposition
The pH was adjusted to 7.0 after addition of the first two ingredients and again after addition of all the
ingredients immediatety prior to sterilization.
The inoculated production medium was incubated 6 days in a stainless steel vessel at 30°C and
aerated with sterile air at a rate of 0.5 vivim. The medium was stirred with conventional agitators at 250
_ = RPM from O to 15 hours and at 350 RPM after 15 hours. The pH was maintained at or above 6.5 by
\—/  addition of ammonium hydroxide solution. The yield of A-21978C complex was 0.282 grams per liter of
broth at the end of the fermentation. The factor distribution is described in Table 1.

Example g

30
Enhanced Production o_f A-21978Cs

The primary, secondary, and the tertiary growth stages were carried out as described in Example 1.
The production stage was initiated as described in Example 1 except, beginning at 28 hours a sterile
35 solution consisting of 50% viv caprylic (octanoic) acid and methyl oleate was fed to the fermentation at a
rate of 0.13 ml per liter of fermentation broth per hour and maintained at this rate until termination of the
fermentation at 144 hours. The yield of A-21978C complex was 1.255 grams per liter of broth, a 445%
o/ increase in yield over that in Example 1. Factor A-21978Cs (the formula | compound wherein R = octanoyt)
represented 9% of the total A-21978C complex prepared by this method; no A-21978Cs was detected in A-

40 21978C complex prepared by the method of Example 1. .

Example g

Enhanced Production o_f A-21978Cs

The primary, secondary and tertiary inoculum development stages were carried out as described in
Example 1. The production stage was initiated as described in Example 1 except, beginning at 28 hours, a
sterile solution consisting of 26% v/v nonanoic acid, and 75% methyl oleate was fed to the fermentation at a
rate of 0.13 ml per liter of fermentation broth per hour and maintained at this rate until termination of the

s0 fermentation at 144 fours. The yield of A-21978C complex was 0.821 grams per liter of broth, a 283%
increase over that obtained in Example 1. Factor A-21978Cs (formula I: R = nonanoyl) represented 10% of
the total A-21978C complex prepared by this method; no A-21978Cs was detected in the A-21978C
complex prepared by the method of Example 1.

55 Example f
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i . .

deskt i bed"in Exanpl e 1. The product igero t8agewas al so initiated as

destri bed in Exanple 1 except, beginning at 28 hours, a sterile solution
consi sting of 50%v/v capric (decanoic) acid and 50% net hyl ol.eate was fed
to_the fernentation at a rate of 0.26 m per liter of fernmentation broth
per hour and naiEmhaneed é’tromctu.bnsOIfaReZmﬁﬂBC eFacharlbﬁomulheI-
fermentation at R ; X f—gr ans per
liter of broth, 3T° over that obtal ned in Exarrple 1. The
concentr dtion of the A—21978[err] factor (forrmula I: R = n-decanoyl) was

1.63 granms Per liter or 84% of the total A-21978C conplex. This was 13583%

greater than i%z %?wgggo g%on@sagfieékﬁlhk mth Qeryé 0a &0 GodeXRER Ecahpte 1. n
procedure. é % SeGEAY gum;e 3436 §¢inbdu Q%B 'll@g o Steriie tertuary
A- 219781 65 T hocthlf dBleloBRbd medGH ARAR rtiyefoﬂ%w bihy | nocu Pim acve opnent
stages were carried out as describ in so arrp e 1. The production stage
was initiated as described |n Exarrpl e 1 except, begl nning at 28 hours, a
sterile solution consi st| 5%.v/ v capric aél d eE ha; ester (ethyl
caprate) and 75% et hyl ed to the f n at a rate of
0.13 m per liter of ferrrentatlon broth per hour and maintained at this
rate until tern‘i'natl(g%’%f_ff e fermentation at 144 Hoyrs. The yield of
A-21978C conpl ex was grans per liter, a 362% i ncrease over that
obt ai ned in Exanpl e Falmidun Gasrboenadei on of fact or0A221978[err] was 0.202
55 N\grams per liter @oyd%rPfrilhg total A-21978C conplex. This was 1683%
greater #han the concentration of A 21978[err] produced using the nethod
of Exanple 1. Exanpl &e@sty Extrgsty 178 152 B1 AltePnite Method for Enhanced
Production of A-2197&@1%he pri mary and second stageogegetative growh
stages were cul tur edﬁ% e EZed in Exampl e 1. Th3 é@l’tl ary stage inoculum
was cul tured as desc ed:l 2Exanpl e 4 except that "{hé vol unme of nedi um was
5 1900 fiters and tRes@y of the stage was eRt@@8@d to 48 hours. The
aeration rate was O. (" 24 hours, 0.459%/v/Imfrom24 to 40
hours and 0.90 v/v/ m?stat%\r%/ 40 tag{eigott?glt}rs The pr odgc(t)lyon st age was
initiated as descri bp%8¥ Exanple 1. At 23 hours 3 s?é?ﬁl e slurry of 0.004%
yeast extjact was bafch fed to the f ntation. ginni ng bsa hours, a
sol uti on of glycerol p\ﬁ&?aFﬁ 3? 9ePGFAPSE 0. 84
per liter of fermentatl 515’}9 % ‘per hour. The feeding sol ution contai ned
gl ycerol (3600 g),
' The inoculated medium was incubated 24 hours in a stainless steel vessel at 30° C. The vessel was
35 aerated with sterile air at a rate of 0.8 viwm and stirred with conventional agitators. One liter of this tertiary
stage inoculum was used to inoculate 119 liters of production stage medium having the composition
‘described in Example 1. The production stage was also initiated as described in Example 1 except,
o/ beginning at 28 hours, a sterile solution consisting of 50% v/v capric {decanoic) acid and 50% methyi oleate
was fed to the fermentation at a rate of 0.26 ml per liter of fermentation broth per hour and maintained at
40 this rate until termination of the fermentation at 283 hours. The yield of A-21978C complex was 1.94 grams
per liter of broth, a 687% increase over that obtained in Example 1. The concentration of the A-21978Cio
factor (formula I: R = n-decanoyl) was 1.63 grams Per liter or 84% of the total A-21978C complex. This
was 13583% greater than the amount of A-21978C.¢ produced using the Example 1 procedure.

45 Example 5

Alternate Method of Enhanced Production of A-21978C1o

The primary, secondary, and tertiary inoculum development stages were carried out as described in

so Example 1. The production stage was initiated as described in Example 1 except, beginning at 28 hours, a

sterile solution consisting of 25% v/v capric acid ethy! ester (ethyl caprate) and 75% methyl oleate was fed

to the fermentation at a rate of 0.13 ml per liter of fermentation broth per hour and maintained at this rate

until termination of the fermentation at 144 hours. The yield of A-21978C complex was 1.022 grams per

liter, a 362% increase over that obtained in Example 1. The concentration of factor A-21978C10 was 0.202

55 grams per liter or 20% of the total A-21978C complex. This was 1683% greater than the concentration of A-
21978C10 produced using the method of Example 1.

Example (_5
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10 dei‘dni‘zed wat er (9000 m ), caprd | liter), and concentrated
anmroni um hydr oxi de sol ution (620 rﬁPCO. f]{#hgzggéed was mai ntained at this rate
until the fermentation was term nated at 143 hours. The yield of A 21978C
conpl ex Waferdate/Méthodiét ERhaREd Arddu&tion of-H8RJ Ncrease over that obtained in
Exanpl e 17 The concentration of Tactor A-21978[err] was determ ned to be
0. 739 gr ans Tpeprithdry a1d setond 2gefegétitive frowilstades wdidclfiredcasrapsoitied il Eksnpiiat Thel 58%
gr eat er t lestiaryt dtage dronden waaitultord @$ dése@ibd T8 Earmpl abhespt Haotie valdmb pf inbdiund yas
met hod of 199R4itersl ad the desationpif ¢he Atage harxeoddePto dRisuisOTheGbralion 2460 W8 @3 vf/mZA®mTthe
primary, &etddeuaroMs varmfrone24 load0\hoirs ergil-99rwvit figre 40 taaiB down The prddugtinn stege was
descr i bedintigledrdgstribed in Example 1 bl P8 thrwss a Stedlg slumnef 0.081H% iysasbektraet wie bateh feedb i n
Exarrp 1 the fesmpitation Bgginyiiorng 3¢ foumsga prittiprsof giycerpleang prameniimdacanoate ias fedtal A fpteof
25% vsu uRRBLAbPEr Wi f fermantatinocbra S| howt dBe Eediag: sqlwign containeg gvSPrAE(B% Pon
at a rd® ed%?mzed I’3t°’rﬂ9° P! |cpRrig Acig (! fter ﬁ%?%t’?“gﬂe%?r@t‘??' Vdﬁ’b‘ﬁ? ‘fﬁ‘ﬁ‘f’" (620 mi).
termnatl ?”é?ﬁg ﬁ’ﬁ@ﬁ“gf’l?f&’ Q/°§‘” ansiie visdg ZQ
conpl ex at|8 ﬂ?'{‘%f’ Saiﬁ Fh’EF @ \}‘é'r ‘ﬂ 4§° o%ﬂ‘ "eg
158

A
Exanpl e 1 fwap ge ﬂ\t‘?f?ﬁ ePET® ”'t ta
undecag%y thXYf 4 5" B SRe ce"t'a on I(’lft'ﬁ‘éér?g '°4W Sfodtsed by dhey
A- 2197 ctor A-21978[err] coul d not be detected in the A-21978C
conpl ex PESRHA @d by the Exanple 1 method. 30 Exanpl e 8 Enhanced Production
of A—21978—[—e1*-r-]— The primary, secondary, and tertiary inoculum stages were
car{ied OHihaRdd BREGHOPRA-didvsExanpl e 1. The 35 production stage was
i niti ated—as—descriped i Exanpl e 1 except, beginning at 28 hours, a
sterile sol uhé piimayQBSdofidaiyi ghdQbrtiatyp Hoddlukh b wWéie ddniied oatdd déSfibdimi laxelmpﬁl e qhee
was fed t produdtonfstigemad mttiated atdesetivbdineExarhpid 1 bidcepl bqamhing attaBrhoas,  Qerimestiulidn on
br ot h per cdasisting 012504 v/é eddetanéit aadand75% eetfybdicarniaa ttddao tha trerthdatibro atrasrate bhee13
yi el d of ARJD B depmaaitation bweds pdr. hb@ ugtl sampingtion of thd femeniatioARO ¥44i haars.cihs gictd\oE A-
t hat ols aR1928C icomdiexkanysl €621 graihbepec titac @748 inomeasef overathttosbtafed 1id Edfreple Ji. The
(formul a toncdrtration oifestrfed1PF8Cwalorradd kR medgcanoyibieas Qet8ined taalpes0. fegrarhg pee fitetor
33% of t her 4% of dled¢ta'A-22.9_7§¢8@“B‘®hﬁ4°@XA 219G 1 \oadd BB bl deteptadzn e At2ASHBCIchmaplex
concent r aPeearddly the-Exanaig| &ehpd.-f ound i n A-21978C conpl ex produced by the
met hod of Exanpl e 1. 45 50 55 18

30 Exampl e

Enhanced Production gj'A-2197scs

The primary, secondary, and tertiary inoculum stages were carried out as described in Example 1. The

35 production stage was initiated as described in Example 1 except, beginning at 28 hours, a sterile solution

consisting of 256% v/v lauric acid and 75% methyl oleate was fed to the fermentation at a rate of 0.13 mi per

liter of fermentation broth per hour until termination of the fermentation at 144 hours. The yield of A21978C

~/ complex was 1.12 grams per liter, a 400% increase over that obtained in Exampls 1. The concentration of

factor A-21978Cs (formula I: R = dodecanoyl) was determined to be 0.372 grams per liter or 33% of the

-40 total A-21978C complex. This was 5314% greater than the concentration of A-21978Cs found in A-21978C
complex produced by the method of Example 1.

50

55

18
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EP.0O 978+ 152 Bl 45 50 Example 9 A tgé 5545 F{ZEQP ction of the A-21978C

Canpl ex A-21978C conplex is produce usi ng procedure of Exanple 1, but

the Streptonyces roseosporus 55 NRRL 11379 culture is used. Exanple 10 19

EP 0178152 Bl Alternate Method for Enhanced A-21978C o Production

A-21978[err] is produced using the method of Exanple 6, but the

St rept onyces roseospor us 11379 cul gure &S used. Exanpl g311 Shake- Fl ask

Production of the A-21978 rtpl exllo! 1 generah proceg%e descri bed
uhd t

in Exanple 1 is used, but er shake flask COI’ldItIOBS Wt h e follow ng
fermentati on nedium 159 o o o Ingred| enk w
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50 Example g

Alternate Production of the A-21978C Complex

A-21978C complex is produced using the procedure of Example 1, but the Streptomyces roseosporus
55 NRRL 11379 culture is used. '

Example E
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0:[€rriBiosate, Baltinore Biolggj. ratories, Cockeysville MD The
Yieeld of A-21978C conplex from trﬁ:'géq?de}#ea?fati on was 1800 ntg per niL of
broth. 35 Clains 1. A process for preparing an A-21978C derivative of the
formul a sidehaie fEnGHR0EAnaNReP2197807 PBAukiA 152 Bl Alternate Method for
Enhanced—A21978ferrvi—Productiom A=21978[err] is produced using the nethod
of Exanpl ea.8:078811 id HEduSid’ @R B8od ErSB@s e 16l Sut NiRbtrebiotySesoradebspods iINRRUS ed.
5 Exanpligszd ciwhakedFl ask Producti on of the A-21978C Conplex 10 The
genergl procedure described in Exanple 1 is used, but under shake fl ask
condi ti aaxampé 1h the followi ng fernmentati on nedi um | ngredient

Amount (G7L) G ucose 7.5 Dextrin[err]
30 20  Shake-Flask Prodiction of the ARMSABGEomBlek ol yzed casei n[ er r ] 5

Pept one[err]

2. 5 Dwi oni Bwdoenerglaprocedure described in Example 1 is usqd .out t.uapell srr_akT g?s}(]cgtfdgﬁgg(mihlthe A E.

NJ
15 Ingredient Amount (g/L)
Glucose 7.5
U Dextrin? 30
" 20 Enz_yme-hydrolyzed'caseinb 5
Peptonec 5
Molasses 2.5
Deionized water q.s. to 1L
Y,

25tadex 11, A.E. Staley Co., Decatur IL

PNz Amine A, Humko Sheffield Chemical, Lyndhurst NJ

% Cgiosate, Baltimore Biological Laboratories, Cockeysville MD

The Yield of A-21978C complex from this fermentation was 1800 mcg per mL of broth.

35
Claims

S’ 1. A process for preparing an A-21978C derivative of the formula (i):

40
45
50
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30- ©Biesate, Baltinore Biological Laboratories, Cockeysville r\m"n
of A-21978C conplex fromthis f&PRit&ats2d was 1800 mcg per nL ' m ' " ul""n
Clainms 1. ‘A process for preparing an A-21978C derivative of the

I 40,45 5 20 PO .17 2 Bl [ERR] 30 whi ch R Ik I
ér_)oup, ﬁ-é&&i&&ﬁ%ﬁm e]spond: Eg [:afr] a: Eaﬁoi[ grg]5 o aney
acid, eSt zu?fsc} r&fﬂ@e u\(,g\{q? 1e° m&%ﬁff&%ﬁégeF’MQ%‘:b tofrfeds m&ﬁﬂlocess

as clalng anol c ac rocess
as claimed inc a|n11 in which a [err]-alkyl ester of the [err]- alkanoic
aci d |sag§ d.1140 4. A process as clainmed in claim1l in which a salt of the
[err] - a#kanorc acid is used. 5. A process as clained in any one of clains 1
to 4 i NgAAkd-B1 sk BRdIEEton dichdla-2nsEémplex0r salt thereof is used. 45 6. A
process—as ctaimed Tncraim I im wiich the [err] al kanoic acid used is
capryd i C and gencrudpabaiue dsirded WNE@MAIBOI B W6ed, (hut Lrdder shakai0askl conditams @it ¢e Or
sal t t heNeef fermentdiopmed@s:s as clainmed in any one of clains 1 to 6 in which
the A-21978C-produci ng culture conprises Streptonyces roseosporus NRRL
11379, or a mutant, variant, or recombinant- thereof retaining the so

characteristic of produci ,ng said antibiotic in hlgh ield. 8 A process as
claired in clain17 he culture conpﬁﬂ@ﬁ%—sﬂiéklonyces r oSeospor us
NRRL 15998, or %19780 produci ng mut ant, var%agt or reconbi nant

thereof. 55 9. A E%®®tor preparing the antibidtic A 21978C conpl ex or

fa@j Ts which conprmexﬁrnm tivating Streptonmyce30roseosporus NRRL 15998, or
an &?1978C'prOduc'éﬁhiﬁg§ﬂ§dr8f§ié@tc£§e{ﬁb°”b'@ant
: Peptonec 5
Molasses 2.5

Deionized water q.s. to 1 L

3stadex 11, A.E. Staley Co., Decatur IL

PNz Amine A, Humko Sheffield Chemical, Lyndhurst NJ

% cBiosate, Baltimore Biological Laboratories, Cockeysville MD

The Yield of A-21978C compilex from this fermentation was 1800 mcg per mL of broth.
35
Claims

{3

1. A process for preparing an A-21978C derivative of the formula (1):
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3 . o
tther ebf retaining the char acteri SEIL-G 196 (&4 ggluci ng sai d anti by s mi '

yield, in a culture nmedium containing assimlable sources of mmﬁmm;muwmm
nitrogen, and inorganic salts, under subnerged aerobic 21 EP © 1/8w *

Bl fermentation conditions until the A-21978C antibiotics are produced, and
| ¥ desired, separating the A- 21978Cqconphwex produced, and further, if
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(1)
in which R is a C2-Cis-alkanoy! group, which comprises feeding the corresponding C2-Cis alkanoic
35 acid, ester or salt thereof, to an A-21978C-producing culture.
_ 2. A process as claimed in ciaim 1 in which a C2-C:+-alkanoic acid is used.
3. A process as claimed in claim 1 in which a C+-Cs-alkyl ester of the C2-C14-alkanoic acid is used.
40

4. A process as claimed in claim 1 in which a salt of the C2-Cs «-alkanoic acid is used.
5. A process as claimed in any one of claims 1 to 4 in which capric acid, an ester or salt thereof is used.

45 6. A process as claimed in claim 1 in which the Cz-C-4 alkanoic acid used is caprylic acid, nonanoic acid,
undecanoic acid, lauric acid or an ester or salt thereof.

7. A process as claimed in any one of claims 1 to 6 in which the A-21978C-producing culture comprises
Streptomyces roseosporus NRRL 11379, or a mutant, variant, or recombinant thereof retaining the
50 characteristic of producing said antibiotic in high yield. ‘

8. A process as claimed in claim 7 in which the culture comprises Streptomyces roseosporus NRRL
15998, or an A-21978C producing mutant, variant or recombinant thereof.

"s5 9. A process for preparing the antibiotic A-21978C complex or factors which comprises cultivating
Streptomyces roseosporus NRRL 15998, or an A-21978C-producing mutant, variant or recombinant
thereof retaining the characteristic of producing said antibiotic in high yield, in a culture medium
containing assimilable sources of carbon. nitrogen, and inorganic salts, under submerged aerobic
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dans laquelle R représente un groupe alcanoyle en Cz-Cia, ce procédé consistant & procurer 1'acide
50 alcanoique en C2-Ci4 correspondant, son ester ou son sel, & une culture productrice de A-21978C.

2. Procédé selon la revendication 1, dans leque! on ufilise un acide alcanoigue en C2-C1a.

3. Procédé selon la revendication 1, dans lequel on utilise un ester alkylique en Ci-Cs de I'acide
55 alcanoique en C2-Cia.

4. Procédé selon la revendication 1, dans lequel on utilise un sel de I'acide alcanoique en C2-Cia.
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30: 120 <ulture biol ogi quenent pur e e Sl #RENYCES roseosponﬂl‘“jlmlnﬂwimm

o d'un de ses mutants, variants ou Teconbinants, qui garde
caract6ristique de produire | es antibiotiques A-21978C avec un rendenent
6lev6. 13. &t @8 BLRR Bunk QEQERERIIES iRtk atibmOPB 4, daks 1&REIRR LMIBS I Baprigue, un de
1; Verfahren zus$esdey Gitualde9éudseRi Nnes A-21978C-Derivats der Fornmel (1): 40 45
50 55 23 EP 0 178 152 B1 I T I T T I Y )
EP O 178 15€ Mirocédé selon la reveridication 1, dans lebuet-Hacide aleaneigué~en-Gr-Gr=-uiilisd B4t 1'ddde dap/li-11
11111 |liid 1 1%ud, I'scide nGhanothue, I'agide uigiécansiqyef 1'acide lqufidiue ol rCRster ou un sel de q@b{gernigrs.
T H ]~~~ CONVR@ 20/ - / SO6- 6 H 0=.
S\~ =0 P.0 Procédé_selonl'une quelcongue des.geveqgipgtions 1 2 6, dans lequel la culture productrice de A-
,NH 30 35 AIRFEL eomprald dreptamyices FesResRIMSRRS A3 ou un yiagls YbYAfant 9 BNGREeHn
di e ent sprechepraevigant dy ge derpiern A gge lasarrstiistiayecde Rippibire Eanfipiatigye avee, Whindsmest
A 21978C"Hr od#A®renden Kultur zufihrt. 2. Verfahren nach Anspruch 1, worin
- eine C2- C14§.AI PK&:Q(%A'\S%LE lavrg\re\rlw\gpaggnt 7, Wanrsqe'quel la culture comprend Streptomyces roseosporus NRRL
15998 ou un mutant, un variant ou encore un recombinant de ce dernier, producteur de A-21978C.

15 9. Procédé pour la préparation du complexe antibiotique A-21978C ou de ses facteurs, consistant 2
cultiver Streptomyces roseosporus NRRL 15998 ou un mutant, un variant ou encore un recombinant
de ce dernier, producteur de A-21978C, qui garde la caractéristique de produire I'antibiotique avec un
rendement élevé, dans un mifieu de culture contenant des sources assimilables de carbone, de l'azote,

'\_,- ainsi que des sels inorganiques, dans des conditions de fermentation aérobie submergée jusqu'a

20 1'obtention des antibiotiques A-21978C et si on le souhaite, séparer le complexe A-21978C obtenu et

encore, si on le souhaite, séparer les facteurs individuels de A-21978C du complexe.

10. Procédé pour la préparation du complexe antibiotique A-21978C selon la revendication 9, qui implique
I'Stape supplémentaire consistant & séparer le complexe A-21978C du milieu de culture.
. 25
) 11. Procédé pour la préparation des facteurs individuels de I'antibiotique A-21978C Co, C1, C2, Cs, Cs oU
Cs selon la revendication 9 ou 10, qui englobe I'étape supplémentaire de séparer les facteurs
individuels du complexe antibiotique A-21978C.

30 12. Culture biologiquement pure de Streptomyces roseosporus NRRL 15998 ou d'un de ses mutants,
variants ou recombinants, qui garde la caractéristique de produire les antibiotiques A-21978C avec un

rendement élevé.

13. Streptomyces roseosporus NRRL 15998.

35
Patentanspriiche
\3/ 1. Verfahren zur Herstellung eines A-21978C-Derivats der Formel (1)
40
45
50
55
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der C2-C 4- Al kansaure verwendet wird. 5. Verfahren nach ei nem der tAndpr Eche
1 bis 4, worin Caprinsgure, ein Ester oder ein Salz davon 45 ver wendet
wird. 6 Verfahren nach Anspruch 1,gworigygdi e verwendete C2-d 4- Al kansaure
Capryl saure, Nonansiure, Un- decansgure, |Laurinsaure oder ein Ester oder -
Sal z davon ist. so 7.e\Verfghsen pﬁ ephem der Anspruche | bis 6, worin
die A-%1978C-pro i of ende”Kul t ug” St r 6?0 es roseosporus NRRL 11379 oder
ei ne Mutante, Varl oder .Rekorbi nant e davon, die die Eigenschaft der
Herstel l ung di eses Angi bijot kums |in h r Ausbeute aufweist, unfalt. 8.
Ver f ahr en nach Anspr di e Kul'&ur Streptomyces roseosporus NRRL
15998\dder eine A- prodQzi erende Mutante, Variante oder
Rekombi'hant e da unfa/3t. 9. Verf en zur %é@%hung des anti bi oti schen
as ®

A- 21978C- Konpl e der desserfl Fakt B St rept onyces
roseosporus NpRL 18998 oder eine A-2 78 Q/Rﬁkgnte Vari ant e
24 EaP 01 52 Bl Ha 1 11 1 DI III'%il oder
Rekonbi pant e davon,edpe die Elgensqpaf/ der tel

Antlblotlkuns in h6her Ausbeut e auf wel , i nJelRem Kul t i
assinmlierbare Qfs|len far Kohl enst of f %ﬁl of f und i-égEhe Sal ze
enthalt, unter aezében Subrmrer sf er neng tlonsbedlngungen z is

A- 21978C- Ant i bi produzi ert werdenund. falls erwunschf, den

hergesbellten &Q?SC—Koanex abtren =Qnd weiterhin, 5 H falls

erwUnscht, e -3 A toren von den1Koanex trennt. 10.
Ver f ahren anC%p teII ung b|o sch A 78C- Konpl exes nach
Anspruch 9, das t St oe eflt, daB man den

A- 21978C- Konpl ex v d KuIt r med un1abtrennt io 11 Ver f ahren zur

Her stel$ ung der ei eIn ant | blot schen A-21978C- Faktoren Co, Cl, C2, C3.
C4 oder Cs wie in Ansprucgkpgg”oder 10 beansprucht, das die zusatzliche Stufe
ei nschlieft, daB man di e einzel nen Faktoren von dem A-21978C-anti bi oti schen
Konpl ex abtrennt. 12. Biologisch reine Kultur von Streptonyces roseosporus

NRRL 15998 oder eine Miutante, Variante oder 15 Rekonbi nant e davon, die
di e Ei gnschaft der Produktion von A-21978C- Antibiotika in hoher Ausbeut e
auf wei st . (1)

35 worin R eine C2-Cia-Alkanoylgruppe ist, umfassend, da man die entsprechende Cz-Cu-Alkansaure.

einen Ester oder ein Saiz davon einer A-219780-produznerenden Kultur zuflihrt.

Verfahren nach Anspruch 1, worin eine C2-C,s-Alkansiure verwendet wird.

40 3. Verfahren nach Anspruch 1, worin ein C,-Cs-Alkylester der ¢z-C14-Alkansiure verwendet wird.
4, \Vertahren nach Anspruch 1, worin ein Salz der Cz-C+4-Alkansidure verwendet w_ird.

5. Verfahren nach einem der Anspriiche 1 bis 4, worin Caprinsdure, ein Ester oder ein Salz davon
45 verwendet wird.

6. Verfahren nach Anspruch 1, worin die verwendete C,-Cis-Alkansdure Caprylsiure, Nonansaure Un-
decansiure, Laurinsdure oder ein Ester oder Salz davon ist.

so 7. Verfahren nach einem der Anspriiche 1 bis 6, worin die A-21978C-produzierende Kultur Streptomyces
roseosporus NRRL 11379 oder eine Mutante, Variante oder Rekombinante davon, die die Eigenschalft
der Herstellung dieses Antibiotikums in hoher Ausbeute aufweist, umfast.

8. Verfahren nach Anspruch 7, worin die Kuitur Streptomyces roseosporus NRRL 15998 oder eine A-
55 21978C-produzierende Mutante, Variante oder Rekombinanie davon umfaBt.

9. Verfahren zur Herstellung des antibiotischen A-21978C-Komplexes oder dessen Faktoren, umfassend,
daB man Streptomyces roseosporus NRRL 15998 oder eine A-21978C-produzierende Mutante, Variante

24
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oder Rekombinante davon, die die Eigenschaft der Herstellung dieses Antibiotikums in hoher Ausbeute

aufweist, in einem Kulturmedium, das assimilierbare Quellen fiir Kohlenstoff, Stickstoff und anorgani-

sche Salze enthilt, unter aeroben Submersfermentationsbedingungen ziichtet, bis A-21978C-Antibiotika

produziert werden und, falls erwiinscht, den hergestellten A-21378C-Komplex abtrennt und weiterhin,
5 falls erwiinscht, die einzelnen A-21978C-Faktoren von dem Komplex trennt.

10. Verfahren zur Herstellung des antibiotischen A-21978C-Komplexes nach Anspruch 9, das die zusitzli-
che Stufe einschlieit, da8 man den A-21978C-Komplex von dem Kulturmedium abtrennt.

¢

10 11. Verfahren zur Herstellung der einzelnen antibiotischen A-21978C-Faktoren Co, Ci1, Cz, C3, Ca oder Cs
wie in Anspruch 9 oder 10 beansprucht, das die zusétzliche Stufe einschlieBt, daB8 man die einzelnen
Faktoren von dem A-21978C-antibiotischen Komplex abtrennt. :
12. Biologisch reine Kultur von Streptomyces roseosporus NRRL 15898 oder eine Mutante, Variante oder
15 Rekombinante davon, die die Eigenschaft der Produktion von A-21978C-Antibiotika in hoher Ausbeute
aufweist.
13. Streptomyces roseosporus NRRL 15998.
o/
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