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1,274,518 ' , ' TABLE B
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_ ' Tyrosine Agar Growth fair, no diffusible pigment

Peptone Iron Agar Growth fair, no diffusible pigment

M. invoensis is capable of utilizing a the degree of growth is observed in a medium 15
variety of carbon and nitrogen sources. In consisting of 0.5% yeast extract, 1% carbo-
Table B there are set forth observations on hydrate and 1.5% agar all in distilled water.
carbohydrate utilization. A visual estimate of



CARBOHYDRATE UTI LI ZATI ON Car bohydrate in Medi um
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Thus in accordance with one aspect of the
present invention there is provided Antibiotic
66—40 having in its free form a gross struc-
niral formula substantially as shown above and
being (a) in its frec form or (b} in the form
of a pharmaceuticaily acceptable acid addition
salt or (¢} in the form of a pharmaceutically
acceptable condensation product with an alde-
hyde or mixture of aldehydes or (d) in the

form of a pharmaceutically acceptable solvate
of (a), (b) or (c).

Antibiotic 66—40 has a charactens*xc infra-
red absorpnon spectrum in mineral oil (Nujol)
as shown by Figure 1. The more significant
absorption ba"‘ds are tabulated in Table D
with the following designations: S=strong,
M=medium, W=weak, brd=broad, VS=
very strong and VW=very weak.
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col l ected in. Table G biotic 66- 40 exhibit substantial solubility in TABLE
G PHYSI CAL CONS$#tihE OF ANTI BI OTI C 66- 40 SApEEL@NTI Bl OTl C 66- 40
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ano ' PEREY ¥, ¢

Physi cal data of sone

El emrent al Anal yST'S Found _

37.70 ASHone9 Insoluble - 20 a aH

7.15 7.00 N 10. 61 10.58 C

25.60 Chigrofogm Anal.ysi-s- cor r esponds SEghtly Splphle UI tra-viol et absor pti on
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1,274, 518 TABLE G Conti nued ANTI BI OTlI C 66-40 SULFATE AS
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In Table F is set forth the mass spectrum

-of antibiotic 6640 free base. In the table

the columns headed m/e represents the mass
to charge ratio, and the column headed Rel.
Int. stands for Relative Inte nsry and as the
name implies sets forth the intensities of the
peaks at the various mass to charge ratios
(m/e), relative to that of the peak (n/e==118.

In accordance with another aspect of the
present invention there is provided a product
comprising Antibiotic 6640 having in its
free form an infrared absorption spectrum in

mineral oil substantially as shown in Figure
1 and a nuclear magnetic spectrum in
deuterium oxide substantally as shown in
Figure 2, and physical data as given in Tables
E and F, the solid composition being (a) in
its free form or (b) in the form of a pharma-
ceutically acceptable acid addition salt or (c)
in the form of a phaxmaceat'cally accepiable
condensation product with an aldehyde or
mixture of aldehydes or (d) in the form of
a pharmaceutically acceptable solvate of (a),
(b) or (o).
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| ong as good growth of the mcroorganismis nmmunder the conditions of the

assay nethod 65 obtained. and is
expressed as ntg/ ng. After cofpretton—oef—ttrefermemntation, the The
. followi ng exanples are illustrative of mediumnay for instance, be worked

up as fernentation and isolation procedures yielding 5. follows: The whole
" broth is adjusted td a. Antibiotic 66-40: pH of about 2 vmth m ney al acid
pref er abf-y _WMLM‘%E%M the basic 8
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addi ti onal eﬂab 1 tﬁn s\jil@ ekt sub ally?éh éj f&U | owi ng
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the | ower phase is used for elation purposes. Cobal t chloride

10[err] m)l ar The antl bi OtICS may be placed on the coI um Tap wat er

: 2 . Art+ f oam .
(GEGO“‘STTJ ecne *t“ne upper ’p‘n’ase df“ the af*‘or errentl“(med sor Vent - enul si ofT
10 ml system In order to assay the various preparations Prior to

sterilizing the aforedesctibed 110 for potency in terns of nicrogranms
per mII|L medi um *adj ust the pHto 8. Aerobically_fer- 55 grams of the
anti bi otlc the standard cylifider nent for 66-90 Hotirs whil e stirring at
25¢ cup assay nméthod is usually enployed WA r.p.m with air input at®
diyed 4y t:ers per liter/ Staphyl ococcus aur eus ATCC 6538P mnute and
2#& 5 atY {The potency of the anti - (ATCCmQﬂGrm&mﬂype Cul ture Collection)
b¥oti c produced at, the end of this period 115 as test organism. This
:thod i si conpl etel y - r ealHEROHC a0 SHFEATS MBSN85 ™ and 60 anal ogous to

¥atzsdescribed by Qden et @D(C_rle/tﬁll.@@grel{qbg yely constant. The pH of the
f@f— In Antimcrobial Agents and Cheno herapy mentation medi um changes
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le biotic production varying 10 The Fange Of,@h tNne angjpjotrc. s the
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pgo uces §a zonal -response of 1&{30.9 11 6.33 B 6.39
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tered. V\ash the DRELL Wi ﬂgl Eriby vihe s > The Cecusmgam, ase
of the COlI’TbI ne t8Bede 15.33!1 ;ﬁa&@t qs al \Z@ HhS 50
run through tBh& dopdign ammhmd ahdnehqadrbcsaﬂ;c kv T i chide aglﬁ:ostep :ﬂa.twde,t hnﬁﬁis@n’ﬁﬁmsc,
yel I ow bapd of i asegvlg@%‘ehﬁrafgc%s unﬂ“m%r{lil‘/t&atnl“mﬁlhgnér epxi derchT@reﬁdmed mtmge%
neutralized filt . tjﬂ. i r SR dUT5 Yestd
sufficient oxalignChikol %,gfts i 0 Fa?;' m“ 2 g.fbc % ;? ey agegs
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per mi nut,e col Qusensytion eendpg m
fractionsl every r% nbt” Sthble 10 ?lﬁn?rﬁ\;ﬁt C?Q (ial %u%&& 2850 :cr b %lgab(ljr 65
Ali quots of edth ﬁnmhﬁoam vebirE ﬁﬂ%ﬂi&m ki Qasssmnl moni t or SC test i ng
with S. filter % ﬂxtelsltownmntﬂtvoxga dri Qrdmetal@nmmm pmducaoxsmAE@ﬁed
6538P. ; ’”y”em’f] Is grown iny 6‘%‘?‘@? Ftre t t*,m(%“a%tfht i -
25  Conbine achintanFrSctTbifs p‘éﬁﬁ‘ lg\fﬁlﬁ’lﬁg&?e -}hﬁs cngfne"g;t‘fﬁ'e 0
chr onmat ogr aphw of ThiR€in adtbridancElwiNL BSh&NERE oYaCBUM ﬂla Eﬁd zﬁiv&usly

bi oti c- cant ai n| r@e Preagtitvenon.egtast fos the grothlvat afjheed to abour 8.0 pnor to sterilization.
tion of an antibiotically active product com- When growth is carried out in large vessels
prising Antibiotic 66—40 in any of forms (2), and tanks, it is desirable to produce a vegeta-
{(b), (c) and (d) referred to above, comprises  tive moculum in a nutrient broth by inocu- 75
35 incubating a microorganism of the species lating the broth cuiture with a soil er slant
Micromonospora inyoensis 'in an aqueous cultare or a lyophylized culture of the or-
nutrient medium  containing assimilable ganism. When an active inoculum has been so
sources of at least nitrogen and carbon under obtained, it is transferred ascptically to larger
aerobic, preferably. submerged conditions until  vessels or tanks. The mediura in which the 80
40 ‘substantial antibacterial activity is 1mpartea vegetative inoculum is produced can be the -
0 said medium and isolating. the said anti- same as or different from that utilized for
- biotically active product therefrom. the production of the .aniibiotic in tanks ag




of crude Antibiotic 66-40 having an activity desired material was |ocated

bet ween fractions of about 500 ncg/ g. 121 to 190.
90 | L —— FractiTonms— 121
to 190 are  conbined, 1- 90 ﬂfﬂ“"' I EXAVPLE 3.
evapor at'ed to dryness, redissolved in mater a - 30
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about 2310n1m(emaum rheiiven. iThe dmtssmﬁwd18|fﬂ— watreiraenoS ipeg Sk ed thro I ecting
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mat eri al armtbanb@xweded 4anri1 thef aniblods imndaadi 118¢ ﬂiﬂ’\ ?ﬁc gt @8& roggtions and

| yophi I i zeﬁ b’fﬁﬂ% ylt‘? ;{“"8;““3331t per R LRt MRS Evapor at e t he
solution t ﬁ%cil ‘gﬁfméé,g é?alb,gfut G@,(;;Qmm;g[;- 2. dryness and
redi ssol e Afd8iofice abiflg B8b QQ,L? abofdld tmemcﬁgltuhsf@m‘tml e de Jegmaeet®¥Bne and
filter 115 300 mcg/mg according to the assay prcce- tation me: hmnw[ mtign stage 1t0a.

fia
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in Exarrpl e 13 IRA 60Snypeof DOAVEX » dnciRextd} uéfﬂstmest{%‘r)t 0 4.5 with 6N -

EXAMPLE tesed Teade dlagi The CSldFPI‘ jgdc B8y y gecol oriz-  Preparation of

Cryst al i nebfﬁﬁﬂ;ﬁquﬁ %ﬂ % o 2‘(’}, mégb %Fﬁém%[} oBher 30O W of Bk fdechigUr  and

filte Cimed water. Materi hlbtﬁnédl frdfl @tr@ridadonaduqut2 @ 4 it4¢-er of
met hanol Eisi’aﬁs&ip?roxmﬁﬁﬁpﬂnetn@/-(lﬁGN%rdi- siietlnee@tl efankc poneipingt B HEsQ 100
and dry obttElni frg mst@»g cmﬁe astmmate g 'th follovype g™ @8 inm usi ng t he .

fiabl
| ower (or gemgul' seeat 141 %ﬁ%ﬁg - - Dextrin gb%se of a
sol vent g XbMI: 94,1 BmBNurh SBydroxide 12 Dextrose -
1,274,548 (2: 1 1), fhe u')per phaae of the solvent sys— Soybean me31 r opanol35 er r]:

anmmoni um hyreknoxmde t¢ first hg’et”aﬁ@i s

vol ume rat' ;é){lblahci%;u?e i? 5 HES E&%@Ppe apwek 1orth in ide .axanple, the

corr espo rom 3 @i oliog TR M OAntifaini (BE6T +silicGB8- 40 al dehyde
condensa O:IHP u;RJE Ofh@o$ the (afpraioabhad sblase i n gngsia of sol vent®ilxture. Adsorb
the SchiffsygemBases in terns, of chemical structure) o> @0tiQkQldia 38 ution

to the si llJoxé rg'o?::(i::y 2@%& (E?f @ﬁﬁé‘;g&%ﬁh— medium, adjust the pH to 8. Acrobically fer-

55 grams of the antibiotic, the standard cylinder —ment for 66- —90 hours while stirring at1 250
cup assay method is usually employed using  r.pm. with air input at 4.5 liters per xt-_r,
Staphylococcus  aurens  ATCC 6538{‘ minute and 22.5 at. The potency of the antg
(ATCC=American Type Culrure Collection) biotic produced. at the end of this peried 115
as test organism. This method is completely reaches a peak of 15’0——-;?:: mcg,/r:’;l and

60 anzlogous to that described by Oden et al. romains miduycly constant. The pi of the fe;-

’ In Antimicrobial Agents and C h»nomevapy mentation racdinm changes shohuy during the
(1963): One microgram of sntibiotic activity anbiotic production varying in the range of
of tbc antibiotic is the amount of material 6.8—7.3. 120

which produces a zonal response of 16.340.9 .
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vides sf separation of antibiotic-
contafning cluate ractxons from those devoid
of antibictic. To insure that the fractions are
properly combined, a portion of each fraction
iIs paper chromatographed using the lower
phase of a chloroform: methanol: 179/, ammo-
nium hydroxide system (2:1:1). Each paper
is sprayed with ninhydrin and the eluates con-
taining - the required material are combined
and lyophi l'zed yielding about 5.7 g of Anti-
biotic 66-~40 assaying about 900 mcg/mg

EXAMPLE 4.
Preparavion of Antibjotic 66—A40 sulfate.
Dissolve 3.9 g of Antibiotic §66—40 base
prepared as described in Example 3 in 60 ml
of water and adjust the pH to 4.5 with 6N
sulfuric acid. Stir the solution with decoloriz-

ing charcoal for about 4 hour and filter. Add -

the filtrate to about 1 lvter of methanol. Filter

end dry obtaining 4.8 g of the suifate salt;:

assay about 640 mcg/mg.

Antibiotic 66—40: bazg having. an assay .of
about 1000 mcg/n?g

BxAMPLE 6.
Preparation of Antibiotic 66——40
Hydrochloride,

Dissolve 104.7 mg of Antibiotic 66—40
base, prepared as described in Example 2 in
4 ml of water and adjust the pH to 4.5 with
hydrochloric acid. Evaporate the sclution to
dryness and redissolve the residue in methanol.
Add this solution 10 excess acctone and filter
the resulting precipitatc obtaining 130 mg of
Antibiotic 66—40 hydrochloride; assaying at
753 mcg/mg.

EXAMPLE 7.
Pn.raratzon of Crystalline Antibiotic 66—40
Monchydrate,
Prepare a (26X2.5 cm) silica gel chromato-
oraphtc column using the lower (organic)
phase of a solvent mixture consisting of iso-
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i nfections of pathogenic bacterial originin wth 95%confidence limts.
Tabl e K. sets fprjth m ce, njcga wer e dosed tvm'pe yvith t he fanti- t he

N 0 v a AN a a 40 - = D= -G O = V- = =02\ H

ni nraiperi - against various pathogenic bacﬂt eri'é. TABLE K PROTECTI VE
ACTI VITY, OF ANTIBIOTI C 66-40 IN M CE Route of Organism
Admi ni stiration [ERR] (rg/kg) Staphylococcus aureus G ay, DC 445 -

subcut aneous - ' '0.12 oral -k 1g 29.0 Strept 0COCCUS PYOggRES

& pc 28 _ﬁawmmﬂf_&m-mmmggm
S04o subcutaneous : 0.70 oral _ ' 50.0

Pseu %gnf"onas aer ugi nosa ATCC 8709 TaerlEX  gybcut aneous 1.12
ISal moi¥élil a paratyphi B DC 837 1 viteo A - AnTERYRGHLAEoUs | 1.91

5  Itiis evident from Jable Kth’é? the thera- biotic 66- 40 adni ni stered
wnge a day for 35 peuti ¢ THEER™ ®rr]) via the sub-M%our days.

£ut aneous route ranges from 330 .tqo 2400 with In view of the foregoing in

igi vo datla and regard to t Framdositive B3¢t i ve or gani sns a8 Mspecial 1y in

Wi ew of ‘the favorable theﬁ,gp‘gg;sipgmj,glgwm %40 W th regardsfg the gram
fegative index exhibited by Anfibiotic 66-40, it is 30 organisms.

©vi dent it hat the anti bi otFmeramsys peDa$ed to 40 In  additi2ed¥, mice .

i nf ect ed intraperi-- control and ELiggt a variety of inf c,}i ons in toneally
Nith eight [err] doses of "H €K&t ¥sra ™ mammal i an hosts. " A?br?g such '
Hngﬁcti ons are akaria werBuaddcas eDABOD% prot ection by thess those caused by
:speci es jof such organi sms_as subcut aneous adm nistration of 2 ng of Anti-
&t r ept ocioccus, St aphyl oco¥eiiecoagss pwgs §dECHGEE 15 s

l11 274,518 Staphylococcus aurens ATCC 11631 15 Escherigcfji a, Sal nonel | a,
Kl gpsielila, Proteus, suspension wll usually be adninistered at
Pseudononas and the |ike.STHwodbarseyeisfgay fr om about 1 ng %% about 5 ngy of
anti bi otli ¢ organi sns caus r. are suspgc of causi ng er. kil ogram of
body weijght per day di vi d‘gtﬁf’%l%mﬁ(%mﬁgﬁrr%gfi tis, urinar y%t‘(gsact i njections
angs intio about 2 to abouSmerdemgaaiiNECOSSEi se 5 - di arrbem. Species of the
sane organi sns are dose depends on the stage and severity of the suspected
of causiing skin and upperStdegirgreensitotti on, the susceptfbility of the
infecti n§g tory diseases O$ypboRBIWRUABAG Preexisting organismto the

angg bi otii c and the individual manitestations of such diseases in. mammal s.
characteristics of the nafftrebaccisgyagetPllt ed. 40 Antibi *7c 66-40 and its
derivatiives, there- Thus in accordance with a further aspect 10 fore,
frovide la potent weapon fEmNaENt B2 of the present invention there is

Ppravi deﬁ a such Cg:rgggg ?%ﬁ%ncgﬁgrgfﬁe@éﬁ)sfé ates -gaused rseé hod of preparing

a therapeutical . tion
havi ng anti bioti ¢ activi t Bpchericig cdid?%?i sed Antibiotic 66-4#Band its .
derivatives may in that Btreadkicdsmaical ly active producto.€orn- 45 be
applied gopically in the fp3bQiments, prising Antighiotic 66-40 in
any of fiorms 15 both hydésgk'?ff: %ﬁ?agnd hydr ophobic, in theot')# orm (a), (b),
(c) and {(d) specified her%{c’ﬁ)q[‘\?’f eenzggrias PG i ons whi ch may %€ aqueous, -
non-aqueous active i ngr efebrile preaminiap dFRC IPBEo a form suix0 or of the
enmul sion type or in the fmbemsMfaris BRI foOr therapeutical o3¢lm ni stration,
for ex- jcreans. Phar nace%gtguzsil Z%%M‘ﬁ&@az‘fsefm inthe a +e by mxing with
a suitabl e pharma- 50 prepargf on. of “such formul ations vgl'3l i ncl ude,

ceuticall carrier. The inV&ees geagi B8 Brovi.des,

Proteus vulgaris DA 12 3.0
Pseudomonas aeruginosa £’ TCC 8709 ' 045
Pseudomonas aeruginosa ATCC 8689 - 0.6

- Pseudomonas aeruginosa AT CC 9027 0.6
Salmonella schostmendleri DA 10 _ .. 0.53
Salmoneila sp. DA 101 _ 0.3
Salmonelia sp. DA 192 o '. 0.3
Aerobacter sp. DA 3a SR 0.3

-IDA refers to Schering Corporation collection numbes.
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[err] 5. A solvate according to any preceding
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