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between 6.5 and 7.5. As has been observed I n general, maximum production

of A204 with ot her antinomycetes, the pH of the occurs within tw to
three days after inocul a- medi um gradually increases throughout the
tion of the culture medium i n subnerged growth period of the organism
while the anti- aerobic culture or shake flask culture pro- 45 biotic is
bei ng produced, and y attain a cesses.
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0.5; R[err] 40. @fferinees qexip| pedistingfihunkt mevehave activity conparable to anti-
of 10 percent aqueous n-propanol; R err]=0.33 bi otic A204I. in a
sol vent contai ning water, methanol and TaeieAh average of several el enental

anal yses of acetic acid in I%Sélattmlno tl% NERL soI ution was the
crystalline mixed_sodi um pat asSTumr Sat 1= ﬂ_mwm

NH err] OH and t herpropefty AB@AEd dried in vacuo atChahxm:iﬁncBO[err] C. over 75
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sol ution. Bioauto- oxygen. electron micrographs.

CuLTURAL CHARACTERISTICS ON:

Calcium malate Growth abundant, reverse pale yellow green [10B1];
sporulation and aerial myceolium abundant, (7) pale
vellow, 2ba [11Cl]; no soluble pigment; medium
slightly cleared.




graphs were obtained by placing the paper Several atom c absorption
anal yses indicated 15 chromatogram on agar plates seeded with that the

conmpound_was_a m xed.sodi.um.__.80....._Bacillus subtili.s_as the test

or gani sm pot assi um salt of various proportions, contain- When
A2041 is subjected t@ thin-layer 1ing one nole of the m xed cation per nole
of chromat ogr aphy-*on silica gel plates in an ethyl A20411. acetate
solvent, utilizing a vanillin or sulfuric The m xed sodi um pot assi um
salt of2 A20411 20 acid spray as,assstector, it has an Rl err] walue of has
no characteristic ultravi ol et absorption pat- 85 about 0.8

tern. The sodium sal t of,gniiBiRhid) A204 is a Thin-layer

chromat ography of the m xed white, crystalline solid, nelting at 144-
sodi um pot assi um sal t ofDefcgptioprof |Quitgrn NRRL 3384 145[err]C., and having a

nmol ecul ar \/\Ef,;o%g%y SO prates gave an Rerrl varue of 0. /5 in an ethyl 25
about 960 as_def'ermned by x-ray analysis acetate system using a
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optical rotation [err],. hurpomlaionl and beeinli maelipmagbphdanal) prds, the term 30

of the cryst¥eitiMe 488i um sarlitowoPbadhiithivatspledle pgdiERst ri al bei ng used to

di stinguishybpqam sthe 95 g A20dly ek ndl; HAOMLSARSEAL Ure I n vacuo
human and veterinary appli Catuyadiem fald @)GTR a; no sol@MEpig@d@dbydr ous cal ci um

chloride forOabeupgath pounds are wusually conbined by known hour s,
was found t +54.95[err] (G=2,.per- . nethods w,th,sui le carriers to
provi de the 1P NLdL PO ) e Tl Bt &‘2?;%; desi red
pesti ci de. 3Jmorganiclfaits-Sadch Ag@)\Felblr26d PIG1Hmo SPeBL pigihant. of t he Anti biotic
A204 and its salts exhibit excel- 100 sodi um sal t

anti bi oti ¢ A204I

f
in chlorof _orIFH’ NoeAt activity ﬁﬂiﬁ%ﬁ&%&fgﬁgﬁagﬁgiﬁﬁ {2 8 when is
shown in Fi qufy&red-AtHarafiRe AR R SdbRGignteRC OF POT ated into the diet of

chi ckens. A |evel drawi ng. The di stingui shable bands in the of from 9
to 45 granms @#anitshi oti ¢ A204Go0d gr Wsr@ﬁ@%égﬁ@%meWra@he range of 2.0
to or its salts per ton of fEEY KEUDLER "BFF &P PEYEPEFE 0 nicrons are as
follows: 3. Irmwdside dghtr 0ad); | nvesoftht @bdkthNgo SdlorOdsQgnedf ections of E. tenella,
105 3.44; 6.26; 6.87; 7.29; 7.67; 7.79; 8.45; 8.96; E. acervulina, and
E. nmaximm. Fe"sanggquvel s  Fargroph ryengyeley gecgglgfagggoagtﬁlz; 10. 05; 10. 26;
were effective in control | i ngoQe Emind! E0 P IO HolEGM 10, 95; and 11. 77
m crons. of E. brunetti and E. tenella as well as a The
mol ecul ar wdingiwr'segart he hydr &gﬂgaws%m@mwﬁeiﬁ%ZWﬁ ot gg@% ght species of
coccidi 45 stalline silver o) Wil : - (Coccivac
type D). i‘;o %‘%téra%‘ Eoﬂone]dél ro%gg}’};gly data, is about
1099. Cry- Benubifeagonpounds Oferyt fobiSgrowtl emit dolors assigaal. ex- stals of the

silver salt are colourless but. are hibit ins cthci agfd acari ci dal
activity. AMES Bensitive Fh Aol é%&g(&‘;’t ggh?ﬁ;g alark  they
exhibit inhibitory action agablasié pighent. brown after two days irradiation
in air. The gr owt h,_of m craobi al o;\g‘ani sms including gram 50 observed
density of t4f8onst Wil salt, Yedhergeade ¥o¥rtive bacteria and fungi, which
are pat ho- hEBate redudd¥n f | Ot at iQghiJeN aqueous ZnCl[err] is 1.293 g./cnjerr].
geni ¢ to art+retl—and—ptant—tte—Henree—the———Fhe—onrby—extinction rule is

hkl : h+k=zZn, antibiotics are also useful, when incorporated whi ch

i ndi cates the noncentric nonoclinic into disinfectant solutions, for
Sterilizing sur- space group Clerr] . There are four asymretric faces
around swi nm ng pools, farm build- 55 nonoclinic units and one nol ecul e
per asym ings housing livestock and the |ike, and for 120 metric unit
inaunit cell which has the dinen- naintaining such surfaces free of
bacterial and si ons: f ungal

cont am nant s. sions: a=25.977 A, b=14.517 A C=14.418 The
conpounds of this invention also ex- A B =091.94 A

hibit activity agai nst bean powdery m | dew, 60 As is the case with many

antibiotics, anti- and maize dwarf virus at concentrations of 125



bi oti c A204 occasionally conprises several from16 to 400 ppm, and hence

are al so use- closely related conponents. The second com ful in
controlling such plant viruses and fungi. ponent is not found in all
fernmentations and, The foll ow ng exanpl es are provi ded by when
present, is usually present in amunts way of illustration. Exanples 1 to
10 are 65 wup to 5 percent of the total yield. This exanples of the

i nvention clainmed and Ex- 130 7

1, 245, 363 4 /\5 1,245,363 7 arrpl es 11 tQ‘_ 13
illustrate the—btoeei-da— v -
The of the antibiotics. ) three nyceli al
extracts were conbined and 65 Taste T (Continued) EXAVPLE 1

concentrated in vacuo to renpve Delt@pasatdpaia@hre NRRL 3388hake Fl ask Production
of Antibiotic A20 ' H

The production of %ﬁ‘tlpﬂﬁi 8?513’6"’-%240I in. trate of Chieeshyicel ial extract

sol utions were CERERED Ik cul'ft™&s is illustrated by the fol -

conbi ned, the pH ofpepbiR-idh Xgarir € adj Wephide t O | owi ng exanpl e:

pH 3 with hydrochlqgric acid, and the_solu- 70 Spor es of

Strept onyces al bus TEggre 3e8yextit o NeBdtct ed two tines with one-hal f vol ume
were inocul ated on @uMiifleffHonadar Nadt: g of ethyl acetate. The ethyl
acetate extracts 10 wup of 10g. of dextrin, 2g. of an enzynme were

conbi ned and concenfiemagrasere treﬂuiﬂ?ﬂgﬂnfesﬁmmgj:ndr%ﬁ@é f.efa%f}éi spé’fd %ﬁo%f of beef
extract, 1 g. of redissolved in c 01d-7% - ® yeast
extract, 20 g. of agar and suffici egfggggrecaﬁﬁggf%o idgg)a,%ﬁoﬁg {' Se' chl orof orm
solution 75 Ragbee of sbsmatee a  tAditneedia budl IGR&N004 urbffécietl.aChangt e ICIassed
through a 12 inch ywvagupig RHHgMmM N9-4fr°r§|b%g§§° 'F@f@gigﬂ #a%4 t h spores
of Strepto- of Pittsburgh carbon cSHESIHF > ¥ B g™ 15 nyces

al bus NRRL 3384 aneipaitibrasiesie dighient TNorsoRHBIE piggeam of solids. The col um was
four to five days a rBOhees]|C. The slants were then eluted with 5 to 10
times the original covered wth sterile distilTed water and gently
vol ume of chl or of ord@bon Utilization 80 scraped to renove the
organi sns and provi-de——Fhe—eht-orof orm el uate fractions were com an
aqueous suspensi on thepkigge One nilliliter bined, doncentrated to dryness
in vacuo, dis- 20 g Qfisct he resulting spore suspension was used to solved
in a small amount of warm net hanol , i nocul ate each 100m . portion of
the vegeta- chilledd-Xzkg the resulting crystals fil#kered. Re- tive
medi um D-Fructose crystalliza ')on produced 8.9 g. of
antibiotic 85 “five vegetative culture nedium’ was pre- A204I
crystal s having a potiewsy of from 1, 200 par ed4+by conbi ning 15 g. of
glucose, 15 g. to 1,400 m crobiological units/ng. The cry- 25 of
soybean neal, 5 g. Jihamegss, steep solids, stals wer@ identified as

anti biotic A2041 by Raffinese > 9. of sodiumchloride, 2 g. of calciumcar-

NVR, IR thin-layer chronmatographic, and bonate, and sufficient tap
water to nmake the pagestolchr omat ogr aphi ¢ studi es, ag described 90

total volume 1 Ii terD_M'I;gl%titeget ative inoculum aboye, and having a nelting

poi nt of 96- was shaken for 48 hours at 30[err]C. on a reci-

98[err] C. 30 procahussirhdodrontrelvi ng a 2-i nch stroke at 108 r.p.m
The inoculum so prepared was then EXAMVPLE 2

utilized in the produciypRuiicant! biotic A204I Production of Antibiotic
A2041 as foll ows. Anti biotic

A2041 was produced accorti rgprosif®
(+) = probable utilization

(—) = questionable utilization

— == no utilization



A production nmediumwas prepared having to the process of Exanple 1, but
utilizing a 35 the follow ng corrposition: producti on
medi_um having the follow.ng com_

posi tion: Soy bean meal 15 g 1. Casein
1 g./1l. G ucose . . 15 g. NaN( err]

3 g./1. Soybean neal SR 1 e 100

G ucese syrup 20 g./1. : Cor nst eep solids 5
g. 405 Cacq err] 1,245,363 2.5 g. /1. Na&l

5 9. t } by in. CAC err]
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] hours after inoculation of %‘1 c;g
As 13&%25@ s‘?& m] aerobic, bmerg
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aCt Y yh rc c%éou gt%elrc i hrure pri

toned, 36k bEAA enemyﬁﬁhd AR midhie§ aEcCt mmmymauam
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of yrepridpicoercey Mt@nwh@t Bet#ken 7.0 to
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%ﬂ_ agt i biotic
clair is blown through the 8 .
efficient growth of th&KCl

4 the likqyj Avends (ohye wseg mngamoh@ltsbr éhusa tahré’wﬁggéiﬂl preduction, the

{9 be incorporated “in the cu ume of air uc=
KH[ er qg.r e the customary salts, capable 0= on of A204 i gl Lg‘g? vomg § UP& ilis,
usi ng Lofam? otasuum,%aﬂx air per minute peP volBme of cultureCHiRs Pl @

net hods c1um ;sphatémafawhau@ldar@ma(ez5pﬂefemr Sc)luz&bis asaedxmy of hie peand
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ec sy Ty u
I n VaCUO O%rt?) and CVC ntfoz h](f 01> %ntfr?lsérf;r Mﬂb‘m I’[ Pﬂaﬁg@d ‘%8; t he
ai d of diat o RN LT | *and had a
mel ting also be mcnﬂ&iam\mScuem maditre Suthr iagmtes o ghe Wirltune m}?&mﬁ otfheirpim nt of
elements comumonly @ccur as 1mpurmcs hibitory activity against the gro organ- 363
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between 6. 5 and 7.5. As has been observed
witht grher antinomycetes, the pH of the

%Wpcﬁcﬁeﬂ he orgqlnxsm wf‘l%;gtam--

biotic is being produced, and may attain a
level of from 7.0 to 7.6 or above, the final
pH being dependent at least in part on the
initial pH of the medium, the buffers present
in the medium, and the period of time the
organism is permitted to grow.

Submerged, aerobic cultural conditions are
the conditions of choice for the production of
antibiotic A204, For preparation of relatively
small amounts, shake flask and surface culture
in bottles can be employed; but for the pre-
paration of large amounts, submerged aercbic
culture in sterile tanks is preferred. The
medium in the sterile tank can be inoculated
with a sporulated suspension; but because of
the growth lag experienced when a sporulated
suspension is used as the inoculum the vegeta-
tive form of the culture is preferred. By
thus avoiding the growth lag, more cfficient
use of the fermentation equipment is realized.
Accordingly, it is desirable first to produce a

In general, ma\
occurs within two 1o three days after inocula-
tion of the culture medivm in submerged
acrobic culture or shake flask culture pro-
cesses,

The antibiotic activity produced during the
fermentation of A204 can occur either in the
antibiotic broth or in the mycelium or in both
places. Accordmgly, isolation techniques em-
ployed in the production of A204 are designed
to permit maximum recovery of the antibiotic
from either or both sources. Thus, for example,
the fermentation broih as obtained may be
filrered and the filtrate extracted with a suit-
able solvent to recover the antibiotic activity
not retained by the mycelial cake. In addition,
the antibiotic present in the mycelial cake is
recovered by thorough cxiraction with a suit-
able solvent. In either event, the antibiotic
can be recovered from the cxtracting solvent
by the ordinary methods commonly employed
in the art.

Chemical and physical analyses of crystalline
A204 indicate the presence of 4—5 methoxy
groups.
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One hundred milliliter portions of the pro-
duction medium were placed in five hundred
milliliter Erlermeyer flasks, which were then
sterilized at 120°C. for 30 minutes. When
cooled, each flask was inoculated with a 5 per-
cent vegetative inoculum prepared as pre-
viously described.

The production flasks were shaken for 48
hours at 30°C,, on a rotary shaker operating
at 250 r.p.m. The pH of the uninoculated
medium varied over a pH range of 6.5 to
7.5. The harvest pH at the end of the fer-
mentation cycle was between 7.0 to 7.6, The
antibiotic activity was found in both the broth
and the mycelium. This activity was deter-
mined by assaying the broth and the mycelium
against Bacillus subtilis, using known disc or
cup-plate methods.

The whole broth (25 liters) obtained by the
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Productior of Axyibiotic A204I
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to the process of Example 1, but uti zx a
OGN Rind B following
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o xhe resul tlllsrﬁg cry
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and sufficient tap water to bring the total
volume to 1 liter, The antibiotic produced
was identified as A2041 and had a meltng
point of 96—98°C.

EXAMPLE 3
Antibiotic A2041 was produced according
to the process of Example 1, but utilizing a
production medium having the following com-
position:

Glucose 2
(NH,).S0,

'CaCO:;

Kl

KH,PO,

Soybean meal

VNMOPRRNO
U2 09 (% 07 ga 09

and sufficient tap water to bring the total
volume to 1 liter. The antibiotic produced
was identified as A204I and had a melting
point of 96—98°C,
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Effi cacy of Antibiotic A204 as an |nsecticide

Rating (ppm) | nsect Rout e 1, 000 500 250
100 50 25 e Mexi can Bean St omach 8 4

0 - - - Beetl e Sout hern Arny

St omach 8 9 8 8.5 3.5 3 Wor m
Mel on Aphi d Cont act 3.5 2 1 - - -
System ¢ 7 0 0 - - -

Two- Spot t ed 8 Contact 23 71,245363 7 8 7 8 6
Spider Mte M| kueed:Bug Cont act Frameie 6 O 4
3 1 2Antibiotic A2041 was produced accoldi@VPbbpakdon of Salts of Antibiotic A204 floinONS

of anti bi otic A204 thecprebess of Eramwlet hebut utilizing The i nhi bi Brothyand dMyedlismwer e

determ ned by
dilution test.
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whi ch

2 PRRE: agar dilution ntg./m.

i nhi bited the %@Mwlws 55 of20agar pl afebe eﬂtmbtfned filtangl Vst
C] H . e O mycelial ex
concentra- the orgarg:8@fover a peri éog_of 24 Wefrs y

1, 245, 363
TABLE 111
| nhi bitory Concer‘PPlrﬂag it
mcg. /m . was 1dentific
hour s

10 and sufficient tap water to bring the total
liter. The antibiotic produced

EXAMPLE §

Pilot Plant Production of Antibiotic A2041

The production of antibiotic A2041 by sub-
merged fermentation on a pilot plant scale is
illustrated by the following procedure:

A 250ml. flask containing 50ml of a
vegetative medium comprising 10 g./1. dex-
trose, 25 g./1. soluble starch, 15 g./1. nutrisoy
grits, 10 g./1 cornsteep liquor, and 2 g./L
CaCQ; in tap water, having an adjusted pH
of 6.5 (NaOH), was inoculated with a 5 per-
cent suspension obtained according to the
method described in Example 1 from a nutrient
agar slant culture comprising 10 g. glucose,
10g. yeast extract, 5g. NaCl, 0.0lg.
FeS0.,.7H,0, 0.25g. MGSO,.7H,0, and
20 g. Meer agar (washed three times) in one
liter of deionized water. The inoculated vege-
tative medium was incubated at about 30°C,
for 48 hours on a rotary shaker having a
2-inch diameter arc, operating at 250 r.p.m.
A 16ml portion of the vegetative culture
so obtained was employed to inoculate a 1 liter
flask containing 200ml. of the vegetative
medium. The inoculated vegetative medium
was incubated at about 30°C. for 30 hours on
a rotary shaker having a 2-inch diameter arc,
operating at 250 rp.m. A 200ml portion
of the vegetative culture so obtained was
employed to finoculate a 40 liter fermenter
containing 25 liters of a sterilized aqueous
fermentation medium comprising 0.2 g./l. of
Dow Corning Antifoam, 25 g./1. dextrose, 15
g./1. nutrisoy grits, 3 g./I1. blackstrap molasses,
1 g./l. casein and 2.5 g./l. CaCO; in tap
water. The fermentation was maintained at a
temperature of 30°C. for 30 hours after in-
oculation. Agitation at the rate of 420 r.p.m.
was carried out throughout the fermentation.
Aeration throughout the fermentation was at
a rate of 0.4 cubic feet of air per cubic feet
of medium per minute. Isolation of the anti-
biotic was carried out as described in Ex-
ample 1. The antibiotic produced was identi-
fied as A204I and had a melting point of
96—98°C.
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with the appropriate alkali meral,
ammonittm, or amine hydroxide, extracting
two times with one-half voldden b1
acetate,, and then proceeding as described in

and benzene-hydrocarbon mixtures, or can be
purified by other methods known in the art
such as column chromatography, and the like.

ExAMPLE 7
Preparation of the Sodium Salt of
Antibiotic A2041

To 100mg. of antibiotic A2041, obtained
in Example 1 and dissolved in one ml. acetone,
was added one drop of 5N NaOH and one
ml. water, The mixture was clarified by heat-
ing slightly, and allowed to stand at —15°C.
until crystallization occurred. The crystals were
filtered and recrystallized from aqueous alcohol
to yield 72mg. of the sodium salt of anti-
biotic A2041 and having a melting point of
144—145°C.

ExAMPLE 8
Preparation of the Potassium Salt of
Antibiotic A204I
The potassium salt is obtained by substitut-
ing one drop of SN KOH for the SN NaOH
of the above method.

EXAMPLE 9
Preparation of the Silver Salt of
Antibiotic A2041

Six hundred and seventy milligrams of the
sodium salt of antibiotic A2041 were dissolved
in 40 ml. methanol, mixed with a solution of
270 mg. of silver nitrate in 2 ml. water, and
allowed to stand at room temperature for 3
hours in the dark. The solution was evaporated
to dryness and washed with water to remove
the excess silver nitrate. The residue was dis-
solved in 10ml. of methanol with heat,
filtered through a sintered glass funnel while
hot, and allowed to stand 16 hours at 50°C.
Large white rectangular crystals of the silver
salt of antibiotic A2041 were obtained, and
were recrystallized from aqueous acetone to
yield 450 mg. of the silver salt of antibiotic
A2041. The [density] molecular weight of the
salt was determined by x-ray data as being
about 1099.

cid and its salts can also be crystag-4
a number of ketones, esters, alcoholS):

70

23

80

85

95

100

105

110

115



Bacillus subtilis (X12-1) 6. 25

Mycobact eri um avi um ( X- 85) 1.56

St-r eptececcus—faeecalts— — — - -1.56 —
Lact obaci | | us casei 1.56

Leuconostoc citrovorum 0. 39

Tri chophyt on nent agr ophyt es 25. 90

Xant hormonas phaseol i 100%do

Botryts cinerea 1,245,363 100. 00 9
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1, 245, 3ﬁa)hy using cthyl acetate as the developing Table II.

TABLE. | lution and an H.SO, spray for detection.

I%S ely Percent Dead

M ni rrunﬁoﬁbewl% £iape el T AR

Rag"g Test gygani sm
MCg. / M was changed to a benzene: ethylacetate (1 1 )

0—10
St aphyhpcgecus aur eus

12. 50 solution. The elution was continued until no 21—30 2
further spots were detected on the silica gel- 31—40 3
20 TLC plates. 41—50 4
The fractions containing high concentrations 51—60 5 45
of A204I1 were combined, concentrated to 61—70 6
dryness, and crystallized from an acetone- 71—80 7
water solution. The resulting crystals (3 g.) 81—90 8
25 were rechromatographed on a column con- 91—100 9
taining 71 g. of silica gel in a benzene: ethyl
Tasre II
Efficacy of Antibiotic A204 as an Insecticide
Rating (ppm.)
Insect Route 1,000 500 250 100 50 25
Mexican Bean Stomach 8 4 0 —_ — —_
Beetle
Southern Army Stomach - 8 9 -8 8.5 3.5 3
Melon Aphid Contact 3.5 2 1 —_ — —
Systemic 7 0 0 — — —_
Two-Spotted Contact 9 7 7 8 7 6
Spider Mite
Milkweed Bug Contact 9 9 4 3 1 2
EXAMPLE 12 tions of antibiotic A204 to determine the
The inhibitory levels were determined by minimum concentration of antibiotic A204 in
the agar dilution test. In the agar dilution mcg./ml. (micrograms per milliliter) in the
test, the test organism was streaked on a series agar substrate which inhibited the growth of
55 of agar plates containing various concentra- the organism over a period of 24 hours. 60



Bacillus subtilis 3.12

Mycobact eri um avi um 12.50
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Lact obaci | | us casei 6. 25

Leuconostoc citrovorum 6. 25

Al ternaria sol ani 100. 00
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et hyI 9.70; 9.82; 10. 08My10©ac26um e &E—8pD. 83; 10.96; 145
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anti biotic A2041 of cl al muciob&aﬂ!hmgs di nmet hylissél f oxi de, et her and
ketones, is slightly iracterlzed as a white crystalline solid nelt-

solubl e in al cohol's, and f€™&f P & ™gnt 1y soluble ing%F 96-98[err]C. when
crystallized fromethyl Trichophyton mentagropipeesrat er; which iz .g@ci dic, having one
titratable ether; which_ is soluble in esters, benzene 50

group of pK a equal s 6. 1Xanjepenss paolian  hal ogenat ed hy®rBcar bons,

di net hyl f or mar m de, Borrytis LergPPar ent mol ecul ar weyghgo of about 900 as
di met hyl sul f oxi de, ether "and Kketones, is determ ned from
titration data; which ha&ofeptesriche ipight |y sol uble in al ¢®8 s, and is very
slightly ap ﬁm‘wm tion of 61.7 rcent car-
soluble in water; which %Wg}cﬂ%wmg avi ng one Tool6d bon, 9.37

percent hydrogen, and 28.P3Bdgperspent titratable groupl@toopK a equal s 6.1,
which 55 a. specific optigcal rotation, has
an apparent nol ecul ar we?%%f"b fmyﬁqgfnggﬁusmg Sulture E)&ol‘éeé)rrl of +68. 12[err]
(C=1 percent, w./v. in as determnedfromtltratlon data; which has

met hanol );  whi ch V‘ﬁﬂé‘soﬁmssh'lilﬁﬂmb% adi hri3bi gu ﬁahﬁ RIPr92 ﬁsﬂﬁ& Wﬁh&t@ﬁ of
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9.34; 9.59; 9.82; 10.07; 10.24; 10.51; 10.77; chloroform solution has the
foll ow ng dis- 11.40 and 11.80 m crons, and which has no
tingui shable bands in its infrared absorption characteristic ultraviolet
absorption spectrum spectrum over the range of 2.0 to 15.0 65

and the m xed sodi um potassiumsalt of said mcrons; 2.95; 3.43; 5.95;
6.87; 7.26; 7.80;
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AT WE

pound A2041, A2041I, mixtures thereof, and

5 their alkali metal, alkaline earth metal and

basic nitrogen salts, said A204I being char-

acterized as a white crystalline solid melting

p at 96—98°C. when crystallized from ethyl
ether; which is soluble in esters, benzene,
halogenated hydrocarbons, dimethylformamide,
dimethylsulfoxide, ether and ketones, is slightly
o soluble in alcohols, and is very slightly soluble
in water; which is acidic, having one titratable

group of pK’a equals 6.1; which has an

15 apparent molecular weight of about 900 as
determined from titration data; which has the
approximate composition of 61.74 percent car-
bon, 9.37 percent hydrogen, and 28.38 percent
oxygen; which has a specific optical rotation,
(a)p?*’, of +68.12° (C=1 percent, w./v. in
methanol); which when measured in a chloro-
form solution has the following distinguishable
bands in its infrared absorption spectrum over
the range of 2.0 to 15.0 microns; 2.95; 3.43;
25 5.95; 6.87; 7.26; 7.80; 8.52; 8.95; 9.17;

" 9.34; 9.59; 9.82; 10.07; 10.24; 10.51; 10.77;
11.40 and 11.80 microns, and which has no
characteristic ultraviolet absorption spectrum,
and the mixed sodium-potassium salt of said
A2041I being characterized as a white crystal-
line solid which is soluble in esters, benzene,
halogenated hydrocarbons, dimethylformamide,
dimethylsulfoxide, ether, and ketones, is
slightly soluble in alcohols and is very slightly
soluble in water; which has one titratable group
of pK’a=6.3 in a 66 percent dimethylform-
amide-water solution, which has a specific
rotation (a)p?®” of +42.3° (C=1 percent
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1. Antibiotic agent sel&l&\[r’omlt& Jgﬁxt— héﬁ‘/(i’r ir;ﬂr;e %\ﬂ?&‘b ll')ﬁbw%

distinguishable bands in its infrared absorp-
tion spectrum over the range of 2.0 to 15.0
microns; 3.20; 3.45; 6.26; 6.90; 7.30; 7.68;
7.80; 8.20; 8.50; 8.80; 9.22; 9.39; 9.59;
9.70; 9.82; 10.08; 10.26; 10.48; 10.83; 10.96;
11.30; 11.55; and 11.78 microns.

2. The antibiotic A204I of claim 1 being
characterized as a white crystalline solid melt-
ing at 96—98°C. when crystallized from ethyl
ether; which is soluble in esters, benzene,
halogenated hydrocarbons, dimethylformamide,
dimethylsulfoxide, ether and ketones, is
slightly soluble in alcohols, and is very slightly
soluble in water; which is acidic, having one
titratable group of pK’a equals 6.1; which
has an apparent molecular weight of abour 900
as determined from titration data; which has
the approximate composition of 61.74 percent
carbon, 9.37 percent hydrogen, and 28.38 per-
cent oxygen; which has a specific optical rota-
tion, (e)p*>", of +68.12° (C=1 percent, w./v.
in methanol); which when measured in a
chloroform solution has the following dis-
tinguishable bands in its infrared absorption
spectrum over the range of 2.0 to 15.0
microns; 2.95; 3.43; 5.95; 6.87; 7.26; 7.80;
8.52; 8.95; 9.17; 9.34; 9.59; 9.82; 10.07;
10.24; 10.51; 10.77; 11.40 and 11.80 microns,
and which has no characteristic ultraviolet
absorption spectrum.

3. The antibiotic A2041I of claim 1 where-
in the mixed sodium-potassium salt thereof is
characterized as a white crystalline solid which
is soluble in esters, benzene, halogenated
hydrocarbons, dimethylformamide, dimethyl-

WALl CLAI M
RS e

45

50

55

60

65

70

75
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whi ch W‘SUﬁUbre—ﬂrestFrs—venme——ﬁﬁ—rr—ﬁﬁ"—amﬁﬁB—m—Crons 10
hal ogenat ed hydr ocarbons, di nethy &En&m de, 2. The anti biotic A2041 of
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and is very sligtfetOmiismhl e ing at 96- 98[ er Mg/mhhen crystallized from
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is soluble in est?%?s )f)ggker?lué 50 group o ;?I; a equals 6.1; whi ch has
an hal ogenat ed Madtlzoodmlmons di et hyl f or mam de3.1215 apparent nol ecul ar

wei ght of about 900 23 di net hyl sul f oxi de, eth and ketones, is

det ermi ned from tY¥PEFYHA “H&P 2 whi ch has t he ?I ghtly soluble in
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25 5.95; 6. 87 7. 26 7 80 8.52; 8.95; 9.17; in methanol); which when
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1 h h ed
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di et hyl f candseinitléfrareld over cent oxygen;lwhich has a specific optical rota- 60
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11.40 and 11.80 microns, and which has no tinguishable bands in its mfrared absorption
characteristic ultraviolet absorption spectrum, spectrum over the range of 2.0 to 150 65
and the mixed sodium-potassium salt of said microns; 2.95; 3.43; 5.95; 6.87; 7.26; 7.80;

30 A204I being characterized as a white crystal- 8.52; 8.95; 9.17; 9.34; 9.59; 9.82; 10.07;
line solid which is soluble in esters, benzene, 10.24; 10.51; 10.77; 11.40 and 11.80 microns,
halogenated hydrocarbons, dimethylformamide, and which has no characteristic ultraviolet
dimethylsulfoxide, ether, and ketones, is -absorption spectrum. 70
stightly soluble in alcohols and is very slightly 3. The antibiotic A204II of claim 1 where-

35 soluble in water; which has one titratable group in the mixed sodium-potassium salt thereof is
of pK’a=6.3 in a 66 percent dimethylform- characterized as a white crystalline solid which
amide-water solutlon, which bhas a specific is soluble in esters, benzene, halogenated
rotation (a)p®*" of +423° (C=1 percent hydrocarbons, dimethylformamide, dimethyl- 75
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in alcohols and is very slightly soluble in period of 24 to 72 hours.

wat er; which has one titratable group of 7. A nethod according to claim
4, or._5 pK a=6.3 in a 66 percent dinethylform__ or 6 additionally
conprising recovering the 5 am de-water solution, which has a specific
rota- A204 fromsaid culture nedium tion [err] of +42.3[err] (C=1
percent w./v. in 8. A nethedjaccording to claim4, 5 or 6, 35
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