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5        The culture medium employable in produc-  vegetative inoculum of
the organism by in-     ing antibiotic A204 by cultivation of the
oculating a relatively small quantity of cul-     above-described organism
can be any one of  ture medium  with the spore form  of the     several
media, since, as is apparent from the  organism; and when a young, active
vegeta- 5  above-described utilization tests, the organism  tive inoculum
has been obtained, to transfer  70     is capable of utilizing different
energy sources.  the vegetative inoculum aseptically to the large
However, for economy of production, maxi-  tank. The medium  in which the
vegetative     mum yield of antibiotic, and ease of isolation  inoculum is
produced can be either the same     of the antibiotic, certain relatively
simple  as or different from the medium utilized for 10 nutrient sources
are preferable. For example,  the large scale production of antibiotic
A204.  75     the media which are useful in the production    The  organism
which produces antibiotic     of the antibotic include an assimilable
source  A204 will grow  over a wide temperature     of carbon such as
glucose, fructose, starch,  range between 25-37[err]C. and normally the
glycerine, molasses, dextrin, brown sugar, and  growth of the organism is
carried out for a 15  the like. The preferred source of carbon is  period
of 24 to 72 hours. Optimal production  80     glucose. Additionally,
employable media in-  of A204 seems to occur at temperatures of     clude a
source of assimilable nitrogen such  26-30[err]C. In general, maximum
production     as soybean meal, corn steep solids, yeast,  of the antibotic
occurs within about 48-72     cottonseed meal, beef extract, peptones (meat
hours after inoculation of the culture medium. 20  or soy), casein, amino
acid mixtures and the    As is customary in aerobic, submerged cul-  85
like. Preferred sources of nitrogen are pep-  ture processes, sterile air
is blown through the     tones, soybean meal, amino acid mixtures, and
culture medium. For efficient growth of the     the like. Among the
nutrient inorganic salts  organism and antibiotic A204 production, the
which can be incorporated in the culture  volume of air employed in the
tank produc- 25  media are the customary salts capable of  tion of A204 is
from 0.2 to 0.4 volume of 90     yielding sodium, potassium, ammonium, cal-
air per minute per volume of culture. The     cium, phosphate, sulfate,
chloride, carbonate,  preferred volume is 0.35 volume of air per     and
like ions.                                minute per volume of culture
medium.       Minor elements necessary for optimum       The concentration
of antibiotic activity in 30  growth and development of the organism used
the culture medium can be followed readily  95     for the production of
antibiotic A204 should  during the fermentation period by testing     also
be included in the culture medium. Such  samples of the culture medium for
their in-     trace elements commonly occur as impurities  hibitory
activity against the growth of organ-     in the other constituents of the
medium  in  isms known to be inhibited by the presence 35  amounts
sufficient to meet the growth require-  of antibiotic A204. The organisms
Staphylo-  100     ments of the antinomycetes employed in this  coccus
auregs, Sarcina lutea, Bacillus subtilis,     invention.
and Mycobacterium  arium have been found       The initial pH of the
culture medium can  useful for this purpose. The testing of the     be
varied. However, it has been found desir-  samples can be carried out by
the well-known 40  able that the initial pH of the medium  be
turbidometric or cup-plate methods.      105 



between 6.5 and 7.5. As has been observed    In general, maximum production
of A204     with other antinomycetes, the pH  of the  occurs within two to
three days after inocula-     medium  gradually increases throughout the
tion of the culture medium  in submerged     growth period of the organism
while the anti-  aerobic culture or shake flask culture pro- 45  biotic is
being produced, and may attain a  cesses.
110     level of from 7.0 to 7.6 or above, the final    The antibiotic
activity produced during the     pH being dependent at least in part on the
fermentation of A204 can occur either in the     initial pH of the medium,
the buffers present  antibiotic broth or in the mycelium or in both     in
the medium, and the period of time the  places. Accordingly, isolation
techniques em- 50  organism is permitted to grow.                ployed in
the production of A204 are designed  115        Submerged, aerobic cultural
conditions are  to permit maximum recovery of the antibiotic     the
conditions of choice for the production of  from either or both sources.
Thus, for example,     antibiotic A204. For preparation of relatively  the
fermentation broth as obtained may be     small amounts, shake flask and
surface culture  filtered and the filtrate extracted with a suit- 55  in
bottles can be employed; but for the pre-  able solvent to recover the
antibiotic activity  120     paration of large amounts, submerged aerobic
not retained by the mycelial cake. In addition,     culture in sterile
tanks is preferred. The  the antibiotic present in the mycelial cake is
medium in the sterile tank can be inoculated  recovered by thorough
extraction with a suit-     with a sporulated suspension; but because of
able solvent. In either event, the antibiotic 60  the growth lag
experienced when a sporulated  can be recovered from the extracting solvent
125     suspension is used as the inoculum the vegeta-  by the ordinary
methods commonly employed     tive form  of the culture is preferred. By
in the art.     thus avoiding the growth lag, more efficient    Chemical
and physical analyses of crystalline     use of the fermentation equipment
is realized.  A204 indicate the presence of 4-5 methoxy 65  Accordingly, it
is desirable first to produce a  groups.
130           6                                        1,245,363
6       Paper chromatography of antibiotic A204I  second, minor,
occasionally observed com-     on Whatman No. 1 paper (Whatman is a  ponent
has been arbitrarily deisgnated as     registered Trade Mark) gave the
following R[err]  A240II. Thus far, it has only been isolated as
values; R[err]=0.14  in  a solvent of water,  the mixed sodium-potassium
salt. The mixed 5  methanol, acetone, and benzene in a volume
sodium-potassium  salt of A204II has been  70     ratio of 72: 24.5: 3:
0.5; R[err]=0.87 in a solvent  found to have activity comparable to anti-
of 10 percent aqueous n-propanol; R[err]=0.33   biotic A204I.     in a
solvent containing water, methanol and    An average of several elemental
analyses of     acetic acid in a ratio of 12: 3: 1 (solution was  the
crystalline mixed sodium-potassium  salt 10  adjusted to pH 10.5 with
NH[err]OH and then  of A204II dried in vacuo at about 80[err]C. over  75
to pH 7.3 with H[err]PO[err]). In determining the  phosphorus pentoxide
gave the values of     foregoing values, the antibiotic was applied to
60.66% carbon, 8.76% hydrogen and 27.09%     the paper in a methanolic
solution. Bioauto-  oxygen. 



graphs were obtained by placing the paper    Several atomic absorption
analyses indicated 15  chromatogram  on agar plates seeded with  that the
compound was a mixed sodium-  80     Bacillus subtilis as the test
organism.     potassium salt of various proportions, contain-       When
A204I is subjected to thin-layer  ing one mole of the mixed cation per mole
of     chromatography on silica gel plates in an ethyl  A204II.     acetate
solvent, utilizing a vanillin or sulfuric    The mixed sodium-potassium
salt of A204II 20  acid spray as a detector, it has an R[err] value of  has
no characteristic ultraviolet absorption pat-  85     about 0.8.
tern.       The sodium salt of antibiotic A204I is a    Thin-layer
chromatography of the mixed     white, crystalline solid, melting at 144-
sodium-potassium  salt of factor II on silica     145[err]C., and having a
molecular weight of  gel plates gave an R[err] value of 0.75 in an ethyl 25
about 960 as determined by x-ray analysis.  acetate system  using a
sulfuric acid spray  90     The sodium salt is soluble in esters, benzene,
for detection.     halogenated  hydrocarbons, DMF, DMSO,    The antibiotic
compounds of the present     ether, and ketones, and is slightly soluble in
invention  have  industrial, pharmaceutical,     alcohols. The specific
optical rotation [err],   human and veterinary applications, the term 30
of the crystalline sodium  salt of antibiotic  industrial being used to
distinguish from  the  95     A204I, dried at room temperature in vacuo
human and veterinary applications. The com-     over anhydrous calcium
chloride for about 15  pounds are  usually  combined  by  known     hours,
was found to be +54.95[err] (C=2 per-  methods with suitable carriers to
provide the     cent, w./v. in methanol).                     desired
pesticide. 35    The infrared absorption spectrum  of the    Antibiotic
A204 and its salts exhibit excel- 100     sodium salt of antibiotic A204I
in chloroform  lent activity against coccidiosis infections when     is
shown in Figure 2 of the accompanying  incorporated into the diet of
chickens. A level     drawing. The distinguishable bands in the  of from  9
to 45 grams of antibiotic A204     infrared spectrum  over the range of 2.0
to  or its salts per ton of feed has been effective 40  15.0 microns are as
follows: 3.1-3.2 (broad);  in controlling single infections of E. tenella,
105     3.44; 6.26; 6.87; 7.29; 7.67; 7.79; 8.45; 8.96;  E. acervulina, and
E. maxima. The same levels     9.11; 9.18; 9.36; 9.56; 9.82; 10.05; 10.26;
were effective in controlling a mixed infection     10.54; 10.95; and 11.77
microns.              of E. brunetti and E. tenella as well as a       The
molecular weight of the hydrated cry-  mixed infection of eight species of
coccidi 45  stalline silver salt of antibiotic A204I, deter-  (Coccivac
type D).                        110     mined from x-ray data, is about
1099. Cry-    The compounds of this invention also ex-     stals of the
silver salt are colourless but are  hibit insecticidal and acaricidal
activity. Also     sensitive to light and x-rays, turning dark  they
exhibit inhibitory action against the     brown after two days irradiation
in air. The  growth of microbial organisms including gram- 50  observed
density of the silver salt, measured  positive bacteria and fungi, which
are patho- 115     by flotation in aqueous ZnCI[err] is 1.293 g./cm[err].
genic to animal and plant life. Hence the     The only extinction rule is
hkl: h+k=Zn,  antibiotics are also useful, when incorporated     which
indicates the noncentric monoclinic  into disinfectant solutions, for
sterilizing sur-     space group C[err] . There are four asymmetric  faces
around swimming pools, farm  build- 55  monoclinic units and one molecule
per asym-  ings housing livestock and the like, and for 120     metric unit
in a unit cell which has the dimen-  maintaining such surfaces free of
bacterial and     sions:                                        fungal
contaminants.     sions: a=25.977 A, b=14.517 A, C=14.418       The
compounds of this invention also ex-     A, B = 91.94 A.
hibit activity against bean powdery mildew, 60    As is the case with many
antibiotics, anti-  and maize dwarf virus at concentrations of 125 



biotic A204 occasionally comprises several  from 16 to 400 ppm., and hence
are also use-     closely related components. The second com-  ful in
controlling such plant viruses and fungi.     ponent is not found in all
fermentations and,   The following examples are provided by     when
present, is usually present in amounts  way of illustration. Examples 1 to
10 are 65  up to 5 percent of the total yield. This  examples of the
invention claimed and Ex-  130        7
1,245,363                                         7        amples 11 to 13
illustrate the biocidal activity  volume of 50 percent aqueous methanol.
The       of the antibiotics.                          three mycelial
extracts were combined and  65                       EXAMPLE 1
concentrated in vacuo to remove the methanol.       Shake Flask Production
of Antibiotic A204I  The filtered broth and the aqueous concen-   5
The production of antibiotic A240I in  trate of the mycelial extract
solutions were       shake flask cultures is illustrated by the fol-
combined, the pH of the mixture adjusted to       lowing example:
pH 3 with hydrochloric acid, and the solu-  70         Spores of
Streptomyces albus NRRL 3384  tion extracted two times with one-half volume
were inoculated on a nutrient agar slant made  of ethyl acetate. The ethyl
acetate extracts   10  up of 10g. of dextrin, 2g. of an enzyme  were
combined and concentrated to dryness,       digested casein, 1 g. of beef
extract,  1 g. of  redissolved in chloroform  (10ml. for each       yeast
extract, 20 g. of agar and sufficient  gram of solids), and the chloroform
solution  75       water to make a total volume of 1 liter. The  passed
through a 12 inch X 40 inch column       slants were inoculated with spores
of Strepto-  of Pittsburgh carbon containing 2 g  of carbon   15  myces
albus NRRL 3384 and incubated for  for each gram  of solids. The column was
four to five days at 30[err]C. The slants were  then eluted with 5 to 10
times the original       covered with sterile distilled water and gently
volume of chloroform.                    80       scraped to remove the
organisms and provide    The chloroform eluate fractions were com-       an
aqueous suspension thereof. One milliliter  bined, concentrated to dryness
in vacuo, dis-   20  of the resulting spore suspension was used to  solved
in a small amount of warm methanol,       inoculate each 100ml. portion of
the vegeta-  chilled, and the resulting crystals filtered. Re-       tive
medium.                                 crystallization produced 8.9 g. of
antibiotic  85         The vegetative culture medium  was pre-  A204I
crystals having a potency of from 1,200       pared by combining 15 g. of
glucose, 15 g.  to 1,400 microbiological units/mg. The cry-   25  of
soybean meal, 5 g. of corn steep solids,  stals were identified as
antibiotic A204I by       5 g. of sodium chloride, 2 g. of calcium car-
NMR, IR, thin-layer chromatographic, and       bonate, and sufficient tap
water to make the  paper chromatographic studies, as described  90
total volume 1 liter. The vegetative inoculum   above, and having a melting
point of 96-       was shaken for 48 hours at 30[err]C. on a reci-
98[err]C.   30  procal shaker having a 2-inch stroke at 108       r.p.m.
The inoculum  so prepared was then                    EXAMPLE 2
utilized in the production of antibiotic A204I    Production of Antibiotic
A204I       as follows.                                     Antibiotic
A204I was produced according  95 



A production medium was prepared having  to the process of Example 1, but
utilizing a   35  the following composition:                   production
medium having the following com-
position:            Soy bean meal            15  g./l.            Casein
1  g./l.             Glucose                  15 g.            NaNO[err]
3  g./l.              Soybean meal            15 g.         100
Glucose syrup            20  g./l.              Cornsteep solids         5
g.   40      CaCO[err]                  2.5 g./l.            NaCl
5 g.           Tap water                                       CaCO[err]
2 g.          One hundred milliliter portions of the pro-  and sufficient
tap water to bring the total       duction medium were placed in five
hundred  volume to 1 liter. The antibiotic produced  105       milliliter
Erlenmeyer flasks, which were then  was identified as A204I and had a
melting   15  sterilized at 120[err]C. for 30 minutes. When  point of
96-98[err]C.       cooled, each flask was inoculated with a 5 per-
cent vegetative inoculum  prepared as pre-                   EXAMPLE 3
viously described.                              Antibiotic A204I was
produced according         The production flasks were shaken for 48  to the
process of Example 1, but utilizing a 110   50  hours at 30[err]C., on a
rotary shaker operating  production medium having the following com-
at 250 r.p.m. The pH  of the uninoculated  position:       medium varied
over a pH range of 6.5 to       7.5. The harvest pH at the end of the fer-
Glucose                  20  g.       mentation cycle was between 7.0 to
7.6. The       (NH[err])[err]SO[err]               5  g.   55  antibiotic
activity was found in both the broth    CaCO[err]                 8  g.
115       and the mycelium. This activity was deter-          KCI
4  g.       mined by assaying the broth and the mycelium
KH[err]PO[err]                  0.4 g.       against Bacillus subtilis,
using known disc or     Soybean meal           5  g.       cup-plate
methods.   60    The whole broth (25 liters) obtained by the  and
sufficient tap water to bring the total       above procedure, was filtered
in vacuo with  volume to 1 liter. The antibiotic produced  120       the
aid of diatomaceous earth. The mycelial  was identified as A204I and had a
melting       cake was extracted three times with one-half  point of
96-98[err]C.           8                                         1,245,363
8                     EXAMPLE 4                                     EXAMPLE
6                    60       Antibiotic A204I was produced according
Preparation of Salts of Antibiotic A204 from     to the process of Example
1, but utilizing a             Broth and Mycelium.     production medium
having the following com-    The alkali metal, ammonium, and amine 5
position:                                      salts of antibiotic A204 are
prepared from                                                   the broth
and mycelium  according to the  65 



Glucose                 10 g.          method of Example I by adjusting the
pH            Edible molasses         20 g.          of the combined
filtered broth and aqueous            Peptone                  5 g.
concentrate of the mycelial extract to at least            CaCO[err]
2 g.          pH  8.5 with the appropriate alkali metal,
ammonium, or amine hydroxide, extracting  70 10  and sufficient tap water
to bring the total  two times with one-half volume of ethyl     volume to 1
liter. The antibiotic produced  acetate,, and then proceeding as described
in     was identified as A204I and had a melting  Example I.     point of
96-98[err]C.                           The acid and its salts can also be
crystal-                                                   lized from a
number of ketones, esters, alcohols, 75                     EXAMPLE 5
and benzene-hydrocarbon mixtures, or can be 15    Pilot Plant Production of
Antibiotic A204I    purified by other methods known in the art       The
production of antibiotic A204I by sub-  such as column chromatography, and
the like.     merged fermentation on a pilot plant scale is     illustrated
by the following procedure:                       EXAMPLE 7       A  250ml.
flask containing 50ml. of a            Preparation of the Sodium Salt of
80 20  vegetative medium  comprising 10 g./l. dex-
Antibiotic A204I     trose, 25 g./l. soluble starch, 15 g./l. nutrisoy
To 100 mg. of antibiotic A204I, obtained     grits, 10 g./l. cornsteep
liquor, and 2 g./l.  in Example 1 and dissolved in one ml. acetone,
CaCO[err] in tap water, having an adjusted pH   was added one drop of 5N
NaOH and one     of 6.5 (NaOH), was inoculated with a 5 per-  ml. water.
The mixture was clarified by heat-  85 25  cent suspension obtained
according to the  ing slightly, and allowed to stand at - 15[err]C.
method described in Example 1 from a nutrient  until crystallization
occurred. The crystals were     agar slant culture comprising 10 g.
glucose,  filtered and recrystallized from aqueous alcohol     10 g.  yeast
extract,  5 g. NaCl,  0.01 g.  to yield 72 mg. of the sodium  salt of anti-
FeSO.[err].7H[err]O, 0.25 g. MGSO[err] . 7H[err]O, and  biotic A204I and
having a melting point of  90 30  20 g. Meer agar (washed three times) in
one  144-145[err]C.     liter of deionized water. The inoculated vege-
tative medium was incubated at about 30[err]C.                EXAMPLE 8
for 48 hours on a rotary shaker having a        Preparation of the
Potassium Salt of     2-inch diameter arc, operating at 250 r.p.m.
Antibiotic A204I 35  A  16 ml. portion of the vegetative culture    The
potassium salt is obtained by substitut-  95     so obtained was employed
to inoculate a  1 liter  ing one drop of 5N KOH for the 5N NaOH     flask
containing 200 ml. of the vegetative  of the above method.     medium. The
inoculated vegetative medium     was incubated at about 30[err]C. for 30
hours on              EXAMPLE 9 40  a rotary shaker having a 2-inch
diameter arc,     Preparation of the Silver Salt of     operating at 250
r.p.m. A 200ml. portion                   Antibiotic A204I
100     of the vegetative culture so obtained was    Six hundred and
seventy milligrams of the     employed to inoculate a 40 liter fermenter
sodium salt of antibiotic A204I were dissolved     containing 25 liters of
a sterilized aqueous  in 40ml. methanol, mixed with a solution of 45
fermentation medium comprising 0.2 g./l. of  270mg. of silver nitrate in
2ml. water, and     Dow Corning Antifoam, 25 g./l. dextrose, 15  allowed to
stand at room temperature for 3 105     g./l. nutrisoy grits, 3 g./l.
blackstrap molasses,  hours in the dark. The solution was evaporated     1
g./l. casein and 2.5 g./l. CaCO[err] in tap  to dryness and washed with
water to remove     water. The fermentation was maintained at a  the excess
silver nitrate. The residue was dis- 50  temperature of 30[err]C. for 30
hours after in-  solved in  10ml. of methanol with heat, 



oculation. Agitation at the rate of 420 r.p.m.  filtered through a sintered
glass funnel while 110     was carried out throughout the fermentation.
hot, and allowed to stand 16 hours at 50[err]C.     Aeration throughout the
fermentation was at  Large white rectangular crystals of the silver     a
rate of 0.4 cubic feet of air per cubic feet  salt of antibiotic A204I were
obtained, and 55  of medium per minute. Isolation of the anti-  were
recrystallized from  aqueous acetone to     biotic was carried out as
described in Ex-  yield 450mg. of the silver salt of antibiotic  115
ample 1. The antibiotic produced was identi-  A204I. The [density]
molecular weight of the     fied as A204I and had a melting point of  salt
was determined by x-ray data as being     96-98[err]C.
about 1099.           9                                       1,245,363
9                      EXAMPLE 10                   acetate (7:3) mixture
and again following the            Isolation of Antibiotic A204II
elution by TCL. The fractions containing only       Mixed sodium  potassium
antibiotic A204  A204II were combined, concentrated to dry-     salt (100
g.), obtained by the method de-  ness, and crystallized in an acetone-water
solu-  30  5  scribed in Example 6 was dissolved in 500 ml.  tion to yield
788 mg. of crystalline A204II     of a benzene: ethylacetate (7: 3)
mixture. The  (m.p., 177-179[err]C., having an activity equal     solution
was chromatographed over a column  to 1550 units of A204/ml.).
containing 2000 g. of silica gel (Grace-Davison     Chemical Co. Grade 62).
The elution was                     EXAMPLE 11 10 carried out with a
benzene: ethylacetate (7:3)    The insecticidal and acaricidal activity of
35     mixture, and the elution of the fractions was  antibiotic A204 is
summarized in Table II.     followed by silica gel thin layer chromato-
The following rating scale is utilized in     graphy using ethyl acetate as
the developing  Table II.     solution and an H[err]SO[err] spray for
detection. 15  A204I was eluted first. After approximately       Percent
Dead         Rating     32 litres of solvent was collected, the solvent
0-10                    0            40     was changed to a benzene:
ethylacetate (1: 1)        11-20                  1     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 A204II 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
TABLE 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             Worm
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         10
1,245,363                                       10
TABLE III                                                      Minimum
Inhibitory Concentration
mcg./ml.                Test organism (strain)                        24
hours                 Staphylococcis aureus (3055)                    6.25



Bacillus subtilis (X12-1)                       6.25
Mycobacterium avium (X-85)                      1.56
Streptococcus faecalis                          1.56
Lactobacillus casei                             1.56
Leuconostoc citrovorum                          0.39
Trichophyton mentagrophytes                   25.00
Xanthomonas phaseoli                          100.00
Botrytis cinerea                              100.00
Collectotrichum pisi                          100.00
Helminthosporum sativum                       100.00
Pullularia sp.                                100.00                 N.
gruberi (HB-1) in MK[err] tissue culture      100.00        The sodium salt
of the free acid antibiotic  in Table IV against the growth of a number
A204I exhibits comparable in vitro activity.   of microbiological
organisms. The inhibitory                   EXAMPLE 13
levels were determined as described herein- 5    The mixed sodium and
potassium  salt of  above.                                         10
A204II exhibits inhibitory action as illustrated                   11
1,245,363                                          11
TABLE IV
Minimum Inhibitory Concentration                          Test Organism
mcg./ml.                           Staphylococcus aureus
12.50  



Bacillus subtilis                                3.12
Mycobacterium avium                             12.50
Streptococcus faecalis                           3.12
Lactobacillus casei                              6.25
Leuconostoc citrovorum                           6.25
Alternaria solani                              100.00
Botyrytis cinerea                               50.00
Collectotrichum pisi                            50.00
Helminthosporium sativium                       50.00                  WHAT
WE CLAIM IS:-                          w./v. in methanol); and which when
measured                1. Antibiotic agent selected from the com-  in a
chloroform  solution has the following  40              pound A204I,
A204II, mixtures thereof, and  distinguishable bands in its infrared
absorp-          5  their alkali metal, alkaline earth metal and  tion
spectrum over the range of 2.0 to 15.0              basic nitrogen salts,
said A204I being char-  microns; 3.20; 3.45; 6.26; 6.90; 7.30; 7.68;
acterized as a white crystalline solid melting  7.80; 8.20; 8.50; 8.80;
9.22; 9.39; 9.59;              at 96-98[err]C. when crystallized from
ethyl  9.70; 9.82; 10.08; 10.26; 10.48; 10.83; 10.96;  45
ether; which is soluble in esters, benzene,  11.30; 11.55; and 11.78
microns.          10 halogenated hydrocarbons, dimethylformamide,    2. The
antibiotic A204I of claim 1 being              dimethylsulfoxide, ether and
ketones, is slightly  characterized as a white crystalline solid melt-
soluble in alcohols, and is very slightly soluble  ing at 96-98[err]C. when
crystallized from ethyl              in water; which is acidic, having one
titratable  ether; which is soluble in esters, benzene,  50
group of pK'a equals 6.1; which has an  halogenated hydrocarbons,
dimethylformarmide,          15 apparent molecular weight of about 900 as
dimethylsulfoxide,  ether  and  ketones, is              determined from
titration data; which has the  slightly soluble in alcohols, and is very
slightly              approximate composition of 61.74 percent car-
soluble in water; which is acidic, having one              bon, 9.37
percent hydrogen, and 28.38 percent  titratable group of pK'a equals 6.1;
which  55              oxygen; which has a specific optical rotation,  has
an apparent molecular weight of about 900          20  [err] of +68.12[err]
(C=1 percent, w./v. in  as determined from titration data; which has
methanol); which when measured in a chloro-  the approximate composition of
61.74 percent              form solution has the following distinguishable
carbon, 9.37 percent hydrogen, and 28.38 per-              bands in its
infrared absorption spectrum over  cent oxygen; which has a specific
optical rota-  60              the range of 2.0 to 15.0 microns; 2.95;
3.43;  tion, [err] of 68.12[err] (C=1 percent, w./v.          25  5.95;
6.87; 7.26; 7.80; 8.52; 8.95; 9.17;  in methanol); which when measured in a
9.34; 9.59; 9.82; 10.07; 10.24; 10.51; 10.77;  chloroform  solution has the
following dis-              11.40 and 11.80 microns, and which has no
tinguishable bands in its infrared absorption characteristic ultraviolet
absorption spectrum,  spectrum  over the range of 2.0 to 15.0  65
and the mixed sodium-potassium salt of said  microns; 2.95; 3.43; 5.95;
6.87; 7.26; 7.80; 



30  A204II 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
slightly 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 solution, which has a
specific  is soluble in esters, benzene, halogenated               rotation
[err] of +42.3[err]  (C=1 percent  hydrocarbons, dimethylformamide,
dimethyl-  75         11                                        1,245,363
11                                               TABLE IV
Minimum Inhibitory Concentration                 Test Organism
mcg./ml.                  Staphylococcus aureus
12.50                  Bacillus subtilis
3.12                  Mycobacterium avium                             12.50
Streptococcus faccalis                           3.12
Lactobacillus casei                              6.25
Leuconostoc citrovorum                           6.25
Alternaria solani                              100.00
Botyrytis cinerea                               50.00
Collectotrichum pisi                            50.00
Helminthosporium sativium                       50.00         WHAT WE CLAIM
IS:-                         w./v. in methanol); and which when measured 



1. Antibiotic agent selected from the com-  in a chloroform solution has
the following  40     pound A204I, A204II, mixtures thereof, and
distinguishable bands in its infrared absorp- 5  their alkali metal,
alkaline earth metal and  tion spectrum over the range of 2.0 to 15.0
basic nitrogen salts, said A204I being char-  microns; 3.20; 3.45; 6.26;
6.90; 7.30; 7.68;     acterized as a white crystalline solid melting  7.80;
8.20; 8.50; 8.80; 9.22; 9.39; 9.59;     at 96-98[err]C. when crystallized
from  ethyl  9.70; 9.82; 10.08; 10.26; 10.48; 10.83; 10.96;  45     ether;
which is soluble in esters, benzene,  11.30; 11.55; and 11.78 microns. 10
halogenated hydrocarbons, dimethylformamide,    2. The antibiotic A204I of
claim 1 being     dimethylsulfoxide, ether and ketones, is slightly
characterized as a white crystalline solid melt-     soluble in alcohols,
and is very slightly soluble  ing at 96-98[err]C. when crystallized from
ethyl     in water; which is acidic,  having one titratable  ether; which
is soluble in esters, benzene,  50     group of pK'a equals 6.1; which has
an  halogenated hydrocarbons, dimethylformamide, 15 apparent molecular
weight of about 900 as  dimethylsulfoxide, ether  and  ketones, is
determined from titration data; which has the  slightly soluble in
alcohols, and is very slightly     approximate composition of 61.74 percent
car-  soluble in water; which is acidic, having one     bon, 9.37 percent
hydrogen, and 28.38 percent  titratable group of pK'a equals 6.1; which  55
oxygen; which has a specific optical rotation,  has an apparent molecular
weight of about 900 20  [err] of +68.12[err] (C=1 percent, w./v. in  as
determined from titration data; which has     methanol); which when
measured in a chloro-  the approximate composition of 61.74 percent
form solution has the following distinguishable  carbon, 9.37 percent
hydrogen, and 28.38 per-     bands in its infrared absorption spectrum over
cent oxygen; which has a specific optical rota-  60     the range of 2.0 to
15.0 microns; 2.95; 3.43;  tion, [err] of +68.12[err] (C=1 percent, w./v.
25  5.95; 6.87; 7.26; 7.80; 8.52; 8.95; 9.17;  in methanol); which when
measured in a     9.34; 9.59; 9.82; 10.07; 10.24; 10.51; 10.77;  chloroform
solution has the following dis-     11.40 and 11.80 microns, and which has
no  tinguishable bands in its infrared absorption     characteristic
ultraviolet absorption spectrum,  spectrum  over the range of 2.0 to 15.0
65     and the mixed sodium-potassium salt of said  microns; 2.95; 3.43;
5.95; 6.87; 7.26; 7.80; 30  A204II 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     slightly 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 solution, which has a specific  is soluble in esters, benzene,
halogenated     rotation [err] of +42.3 (C=1 percent  hydrocarbons,
dimethylformamide, dimethyl-  75            12
1,245,363                                      12     sulfoxide, ether, and
ketones, is slightly soluble  growth of the organism is carried out for a
30 



in alcohols and is very slightly soluble in  period of 24 to 72 hours.
water; which has one titratable group of    7. A method according to claim
4, or 5    pK'a=6.3 in a 66 percent dimethylform-  or 6 additionally
comprising recovering the 5  amide-water solution, which has a specific
rota-  A204 from said culture medium.     tion [err] of +42.3[err] (C=1
percent w./v. in    8. A method according to claim 4, 5 or 6, 35
methanol); and which when measured in a  wherein the alkali metal, alkaline
earth metal,     chloroform  solution has the following dis-  or basic
nitrogen salt of antibiotic A204 is     tinguishable bands in its infrared
absorption  recovered by treatment of the A204-containing 10  spectrum
over the range of 2.0 to  15.0  medium with the appropriate alkali metal,
am-     microns; 3.20; 3.45; 6.26; 6.90; 7.30; 7.68;  monium or amine
hydroxide.                    40     7.80; 8.20; 8.50; 8.80; 9.22; 9.39;
9.59; 9.70;    9. A method according to claim 4, 5, 6     9.82; 10.08;
10.26; 10.48; 10.83; 10.96;  or 7 additionally comprising recovering anti-
.11.30; 11.55; and 11.78 microns.             biotic A204I and antibiotic
A204II as sepa- 15    4. A method of producing the antibiotic  rate
substances, by converting the antibiotic     A204 as hereinbefore defined
which comprises  A204 to an anitibiotic A204 salt, adsorbing  45
cultivating an antibiotic A204-producing strain  the antibiotic A204 from a
solution of said     of Streptomyces albus in a culture medium   salt upon
a suitable resin and selectively elut-     containing assimilable sources
of carbon, nitro-  ing antibiotic A204II and A204I free of 20  gen, and
inorganic salts under submerged  A204II from said resin.     aerobic
conditions until a substantial amount   10. A method of producing the
antibiotics  50     of A204 is produced by said organism in said  of claim
1 substantially as herein described.     culture medium.
11. The antibiotics of claim  1 substanti-       5. A method according to
claim 4 wherein  ally as  herein described. 25 the organism is Streptomyces
albus NRRL     3384.                                              BOULT,
WADE & TENNANT,       6. A method according to claim  4 or 5   111 & 112
Hatton Garden, London, E.C.1.     wherein the culture medium is maintained
at            Chartered Patent Agents,     a temperature of 25[err]C. to
37[err]C. and the              Agents for the Applicants.
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