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15 inter alia S. chartreusis, S. cyaneus, as well as exanple, sucrose,

mal t ose, fructose and | actose, 80 15 of lar bi col or,
coerul eof uscus, coerul eorubidis, and starches such as grains, for
—exanpl e,, oats - In coerul escens and | ongi sporus, ~which
‘Russi,an | and rye, corn starch and - cornneal., can be used- - biotic _
- taxononijsts- place |n t he. Actlnonyces equi - -either- “allone or in: ~conbi nation--
~.as sourdes of . “of a ' valent to t he Streptonyceg grouP of =
otifer: aSSI miiiabl e carbon in the nutri #a3928dium The . oil, 20
T Tsit S. curTor es WA- 2903, 2867, 2916, exact quantlty of the - e
carbohdeate sour eu -85 20 " oil, p 2917 and 3270 have been
. placed ofi per mane t ¥ $our ces used in the nediuntmﬁll depend in:.-.. -~ _
- polyg ! e d@ sit with the culture.cotlection(g the _part upon the
- ot her. nsredlentS'oP' he ned- : ~ tatior - el Northern -~ - = -
'llxll|zat_on Researc \nd Develop-; jun} but it is uQ gﬁalfound that an
. anount- o g .~ ment D w13|on of thd Departnent of
'carbohydrate bet_ ergl ¢bout 1 and 6% by o 25 Agrifdture at Peoria,
Ll1linois} where t eg re weight.of thegnﬂhtunls satﬁgfﬁctory _These 90
Assa = *able as_curtures| NRRC-3413, 3414, 3415, ._carbon -
~—sot ces gan- be usgd] i d|V|d§aIIy or | 25 - (- 3416 and 3427, -
respectiyel y. Cul tjuf ed VA- éevewgl 'such 'carbon sourdes mgy be combined
acid 1 . 2Z9m& has éﬁséégen deo?lﬁed inthd cultfure in the
medium ¢ GRS S25E 538 - w1 proce ~~ ~collection
~of "the Agrerican T ‘ngtgtggA@)i‘ﬁ . Spty s'ggtgtpry nijtrogdn sources i ncl ude
nyriad & (AT( 2 3;iEdardon, V\herﬁbuhﬁfl.2$ avaifl.abl €, as ATCC,.21240.
_protei nafeous mat-def alls Zs$igf tasayari oup Y opa & 95 dr gar“ . . The
';Characteptstrcs offspulit fire ®A- 3769 arel “fShydrol ys t éycasein 'soybean
_meal, cokn 30 slfght ~ -~ . - alsofshown in Tablle He culture
clearly s steep [Bf qiog, distil'l ed sofubles, . yeast hyﬁ?0¥§s~ "Dif B
a . menbpr - cof -t 3l ser S g‘@%{tereu:.ﬂaies and 't dmatgE paste. The various - .
- sources pf .. . gz-geaga'nﬁﬂ- _ sas define _uﬁB“Ihe R ‘
Actinonyketes, Vol[#t hi B&Ueh, Sa@ig her in conBiqagton, are = - -
are i .. 35 [PEYISizA., mﬁgrg_aru Bagﬁdﬁ%ﬁt he s OE@@' Le used in
amount s Fanging f rénSbg e DE P2~ 10D §¥5 42 stord 3 8%
mor.phol’ o;y_, “the ¢ uf eg atﬂ ‘sg\mgtarﬂ%) t heg Bac+ ¢ by . w |g£h,t.39f,, t he aqueous o
. medium  Exanpl-es’ T35 Weerk TTon Hectu§%§2%2|b|I|s as |
—descri bey by Prid- pdi UNg, suitable fpr the productfi OLu(-) - : ;
Th " ha esBelsty hie . uand Beﬂe":dig 5, in Appl thigcis - 1;2 -
epoxypronyl) - phe ; ngcwmﬁci ﬁﬁ - ¥ zgach ngEgog hAcrobloIogy 6
(195@) It dif LB @ Sbire® Bhown | B t Be exanpl s athigh fol | ow. i
flask 40 ref g Fopualdl prepipusly descri be,a;'$§)em es of - The '
fernmentation usin & §§ﬁ1§§§§}3§2 - ARl us L _Strept onyces.
1t i's nogt cl osel af et ok gé prbpy8 ks phospho m(%/-%gﬁd produci’ ng
40 fromp . .- SE¥ eptonrfcls—wldabrenSi- & —A—+ekaf FV rapld '
Jy.croor gani sns - ca 0be carried out at tgnpera-. - {on a g
peptoni zti on:of n#l k|aad .t'he pfodUCtiJnrOf.a'htures_ﬁanglng frontabout
25-38[erf] C. For ogiiel & 858 gea] |5 & sof t| coadul um are . '
significgnt differ s B@ts & Nt esul | s§ E¢ i s nost| conJeni ent to.conduct.
mtt . 45 o%%éf’%iﬁ@ﬁpd‘Su'f¢cﬂ%nt to establ ijsh a new  these
fermentagions at t bragdeds Batavesn | 1807 SBau | ~species. For
‘this reagon, the Hr g pibabd Hadp < £6- BE $ELIC. The pH({fthe nutri ent
mediuns | - 45 HrognaRdosdss| ghRd~ o the glpecies S Wedm)ren5|s
This...suift abl.e’ forf gr¢w ng the Streptofyces and - - o Unit .
<utture ias been depogited in the Aner can produci_g the anti bi otic can
vary- f rof about- - s dete' S be o Type CQulftu Cbllectlon - Wwhere
it is available  H5- Bogn68n on ‘uﬁ © used
50 as A[CC- 21239 fand j the, AR S. “Co Iﬁ,ﬁ_iﬁ@rﬁgEﬁAlt gh the new .
antibiotifc of .thig inyeation 115 N SEESEZ928 af 2the Northern
Uilizatifon and R seal ch and is produ:é% by- bot h S'rPace and subnerged

50 extr}]. Devel oprent Divi sion of the U. S Departnent -
cultures}. |t is presently preferredto carry out Th|s : . of
Agricultdére at Peoria, 11linois, where.it is theferrrentatlonlnthe
subnmerged state. Small ° clav o _avail abke as NRRL- 3426.

scal e fedmentations are conveniently carried out t he . -bb

The presgnt invention ‘also- conterrpl ates the 'by-'placing suitable quantiti es
of nutrient med- 120 steri - __ use of antibiotic - 833A-- .- ———
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65 trolled conditions described hereinafter by days. For |arger scale

work, it is preferable to 130 the 22 23
1,223,923 1B DHOSPNONILC i e s

.. LS = =2 o= U ] 3 0 i i 0 R ‘ -
~8.0. kour 65 ganisns as provided-with an agitator and a neans .
‘of ..discs are placed on each.of the five plates s, s{ch as L
aeratlng the fermentation nmedium In'this for ‘t he preparation of the
. .standag d- curve, each ot her anti- . et hod,~ the nutrient medium i S13
made up~i d2 plate contai-ni ng one di 22383 each of the four  .this Hew. 70

the tank L4 288D Vs . ofow f
aml bleot ;’irct éﬁa eméﬂgﬁ% PNrafAE ALk Wb Alyeck? ALAE Bshows (ORSAi0oA of RS O

g 4 AR of eimARS vedf  carbohydrate sourcesAEfy @é Antikic 838A-t he .
{isterilized lmdcmbm!mtesna‘@u.mls E’ S - therepmdmmbm ﬂomd%mnemdgr%ha?éer r]C
ftand 70 hem isms were grown in sqlay l 90T Y ﬁbgn% = offr RV o:\/gﬁetl tive
ticel - ghmym s O] Tmmeithf’%“‘tua FTR Gifion, the

EI ul ar grovvt the Strept onyces and the fer- mms. “aré measured. An-

javerage zone d| aneter s of netals nentation is permtted. to
ziproceed for 2-4 - for each- concentration is -cal culated,

f'rom'roor gani sm. 75
;?. 10 days while agi-tating and/orCarbmludmmghthmomut-

-whi ch a standard curve

is prepared.on sem- inpurities ri ent  medi um and mai nt ai ni ng
3’ it he terrper ature_ [ og gra)h paper he sl ope gﬁngfellglo,{yl,gmatgb 75 onstji tuents -
f,iat about - 48[ err]C. This f I‘OdUCId&Qvedtfﬁhi’l&ﬁuﬂeSNl.be-lzmen 4 and 5. - '
4(-) (cis -} 1,2 - epoxypr )pngﬂ sphont—t Sammtes—of rthe—antibrjotic to
i}be assayed are sugars, 1 MATCPUL i g @ af A%Jgg for the
;;gt}‘pr epar ati qo_ diluted in & q\/?m%éﬂf H‘(AT&C% égﬂ; bt%g%? L 2(%55 , 80.
2115 of ‘lar gB.rlﬂhbalEth ﬁﬁl@&oﬂtl’rtdh&n BEGot et Bkkhl(ﬁymhenc Mamnﬁ)pnl"/ambahgdwe)nt ration. .
riD scs are fthpped—npte; at-s — T carTyirngTopttihepro ucti'(lf)n o
Fof the antji c"“mc"i‘ento the t¢st sdlutioh and™pl acdd onthe slirface . 80| an be
jused - | sucrose  DiOtic iin the subnergedystatd, a spmal |- hmount  of t he
sassay pl atle; two discs f¢r each sanpl-e sourcgs of _ of & -, ..
isui tabl e gritbsam agent guch ds soypean *are formalty pl hced on ong plate
“opposite tlog di'im The - Joil +cast( roi I_,lL' 1% pct adecanol} in - -
gm neral ney anot her. Twp discs di pped |nto 0.4 units spurce or 89 =~ - 20
j-%gﬁoi |, -or .a Malyseer i zed pr ¢pyl ére gl ycol sﬁc.h' ad pem . {-) (eis - 1,2 - ...
L poxypr opyj hos- depend in fol ygl_%/col _,000+can ~added ©
o the fer in Dhoni ¢ agid s()'T ut-i0h are+pl acdd on-the plate "85 the ned-
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57 units e nyriad | ATCC,2110Q and NRRL B-3361). as fhe test -
ous formns ose organi Sm_The test cul tlure iS _nmuihtained as h L
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ew anti bs Otol fhe Qfaecieh loS Strépl@tjrt:as qmbhs a@n erfs Altilie@idn (Kesearch and Develop- yeast

xtract (Di ﬁefe?)v;t t:on b %uegtwsl Lﬁ‘ tg A HSMN“B]%‘ ﬁcfé\EBS and
0 y
I'so re- ats t%m cetes Volume II, pages. ?5?6-—1 }ﬁc %g ¥ § Tt hours
£ nd ferr edC deQﬁc @%aildd chafab®risticsJof 2 - Tﬁ‘e‘)&iﬁ'yannbt ic of t}ﬁs %% atsel 00
stored agor ﬁi‘erdugt&é ahdlits tverigpar siowl et fler ;mcmaced rby@ q:rtmmotleca@ndi- -can be .

epr esent ed culggg ?gpleo!ﬁle descnpt‘;mn oqpls gﬁ? pta yces a so 150 ated ?r;:sn 50 8 ed each:
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pr oduci ng 40 fromthe slant. The flask is incubated at 37[err]C
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solutions at 100[err]C. for 15 mnutes at a pH

of 8-9 does not appear to inactivate the anti - bY ad The free
—acid in crystalline formis a white biotic...It is unstable bel ow about pH

3. At washe ~ solid nelting at or above about 94[ err]C. when, 1.5 the half

life at- roomterrperature isless 70 - . tion. - pl aced in a bath at - t'hIS

. or higher tenperatures. thar} 24 hours. |nstabi. I|ty “géven at- a hj_gher 20 -

i frem1 . The (=) (Cis -°1,2 - epoxypropyl) - phos- -pH, has ‘been §_ -

.- obser ve@ i nt4cont act.-wi t h sul feni ¢ - 1,223,9291 " phoni ¢ aC| disa 14 - - 15
wat er - sorublre—act ar T substance —or phosphonT C T O EXTange resis: oy
knconpl ete 'sojuti.o- whi clp reacts vmtfP salt-formng subst ances, such
recovery is ¢bta d even wt| _qut o - tional 10 as inorganic
and organi c laseg, *‘fqrmsalt £ ﬂ 3 W th resi ns_of this
_type. 75 ai _T ES ha @l netal ~and ,. - The
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skilled in thi§ prig .Sifa2ad Y, 3 dsth .wesiing gt hegdntd botic is much less
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g mentioned arg sajtsgwith - 1-30,units per “when assayed i'n ac- 105 . .-
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_al cium hydr OXI de to ‘t he aqueous sol u-

t ian.af

24 25 1, 223, 923
25 propyl) holic solutions of salts such as ammoni um
positive and gramnegative pat hogeni c ceuti cally
-chloridej sodium chloride and.sodi um acetate.” -bacteria. This antibiotic .
~and particularly salts 55 are par- -The el uate so obtained can ..
be-furthger pur| fied, ~ thereof, are active agai nst ‘Baci-l l'us,. Esclieri Chl a;
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26 27 1,223,923

27 Lyo Form (For |njection)

__Per Vial 1. Dsodium(-) ... . _
_ (CIS 1, 2- epoxypropyl ) phosphonat e (anhydrous) 330 nmg.
;'(EqU|vaIent to free acid 250 ng.) . - | . o e
‘Water-for-Injection, U S P. o ngke . - SR 5 m

ﬁ/as D![S?)dli.ém( ) (CI s 1 2 epoxyprop)flz%t);}gsphonate (anhydrggi) §§0 rrg Y
- Manni tig : ng- W —
1 Water- for-lnjectlon ‘U. S.-P.. t.o nmak! S 5, Mo O
L In the-above jexanp|es, the_ active cgnpon- frozen, and. the water, is
i aseptically rleno eﬂ”by.he m xi-ng en SJH the active conponent and the
mannitol, I ghll§ﬁa¢§oﬁ Thé vi gl gudontaini ng the sterile 10-rea having
. are di'ssol ved ©n sagf;g@l g‘n@g@gter-fegaa g,(gtlon dry ‘solid are aseptlcal |y
' seal ed. _ '%O %ég"% - ?’gln th§§r"%t§g§shown The. sol utlon i's filtered
: To.restore for =parent et ak ERi str8wippg @ S through- :
~ Sel as candl es} or |MIsl 4139'1_5' SR arefsﬁr.ﬂngéfﬁ%terl l e wat er- for-| nJ ection. |s_
- added to ZBoaigagy B fill Bersaggasterilize. The solution’is '~ " |
: subdi vi ded the—qontents—ot—avrat—rmto bLCIITE viats: mnd ; ¥
i contents are - . E o O I L|qU|d Fornms : .. ot :
4 Per 5 ni. Per Igéb gﬁ; o 2 .3 c - ~Di sodi umi(- )
+(cis-1,2-epoxypr qp@l) 98§ & 8 %58 g phosphonate :
“(anhydrous) [ & | >8s386d 3 660 geib 3 132.0 gm -
:'(Equi val ent tjp Md e Setbi'd“@ogrnﬂg /5.%%32‘ 8 ~Sucrose [ Lo
I 9 .05@ aaa d e #8d e e ucose Do
L psologsRiifiad | fafaiis Giirio Acid
C- 0 113|08GM2 "8 & A% SCRGASE Sodi um Benzoat e .
N i [CGTh . | Concentrated Orahge Q1 - !
-0.2 . : 55 S g Burified. wat er U S.P. to make
- . 1poo0.jokiMg ;8 g, g g & Bgz . - The sucrose and. gl ucose
- are di-ssol ved i ,'bﬁléh& coar s§ é; I'c.;= eﬂ?.g..s . "+ about.- 400
m-. of water ufiijge Ea@diald soljlue §*% f%ﬂajternate the f orrul ati on
_ . ) SO MO O N >00 L1
can be 25 § | ¢ BR Uy tgidrt FRigshgal ution is cool ed and the
citric acid ‘pupfl Bét BExE2 hottlledndbidgs: §fie containing .
- and sodi u;?l ?enzgﬁtgg, pmgc;g‘vggd by thgmg%ﬁﬁal sodi um-(.-). (CI s - 1, ZB-.;_.
. epoxypr op L pHoS- 20548 ring o
“to about 900.f phdnate (anhydrous).,} t,he other a. SU|tabIe di |l u- oo
‘m . volume wifh Jagé& ... Add and di 4ds@lwve.the ent, to be nade
) : . » g .
“ext enpor aneoufly [i §tgo BnEdral . 88 .58 LF . .
3| 9.3 BA. & | ®4EY ERS
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g. di sodium (-) (cis - 1,2 - epoxypropyl) - phos-

| i quid as needed. 30 phonat e
(anhydrous). Clarify by filtration ponent is 20 Bottle 1
Per. 100:nl. size te, -l actose - . Disodium (-) o :
- (cis-1, 2 epoxypropyl)phosphonate mxture is o produce L '
'._(--an-hy.drcéus) o - : 6. 60 gm are -
broken he balance .25- ~ . .. . Bottle 2.m stearate ressed |nto '
G J8yrrhize Sy3r9Up U. S. P. . 1,223,923 - 100 m . et é?'
each - % At tinme of use the: contents of bottIe 2. are

solved. ‘-Each 5) m .| of- the solutipn corgains 330 5 : ; I .
‘transferjred tojbotffle 1 and hegonter‘gs di s- - rr% of di sodi tim (-) (crs -

1,2 - edoxy- B5 28 & & 8 i 1, 223,923
.28 29 1@ pyl) - phogph@nat § anhydr ous) s eq@i val - The
“inoeul atfed.- f | afk vas rncu%at_ d % Zgré'{r]g % g el Gpdll i ent ‘to 250
nmg. of tihe freg gicr d. 2 Hor g4 glyg ‘Bprgrotary shaker with
a. .- . at 60p | The (‘})"éci_’_'sg-ﬁl,"‘zg-:‘epsb g‘p y&) & phos- 2" throw.
aut ogr-aﬁj phpnicf acid i p'ggf E?@béy Royedga @n'ua = To each of
~faur 250 m . fflled erlep er.> véat e® o Fa erFal"'aapnr in.the form

of a saljt. Coofl fl asks containing 50 n. of sterile FD medium 5
active suitg arfe obtained in the treatnent and control prepared by
~dilutind 20g. pf_d y oatrmeal and * 55 novene - of .bacterial infections in
“;adul t hdmans by &d 20g. of tomato paste to one liter with hot . . center
0 -nministrat d%} of fram about gl/4 to 4 gnd istilled water, was added
1.5 m . fof the 1 showedi of (-) (cis g 2 - epoxypropyl)

: -phosphon iC viget ti ve§.cu:| tar e Pr egar ed asad beg- above. conditio 10
aci d equi val eny 3l W ger ng §e-+ gh% i ngcq._ at ed fI asks were
—tmeubat §d at 2Bt , : -0 Sie -4 “sal t. :
Vhen thd hi ghef -on a r-ot ary shaker operatr ng at 220 rpmwith 60 . dose:
l:evel s: gre usefl t ?@Jt i s chosen.so that a 2" throw and one' fl ask

......

-r'enoved {after. pne ¥ the cation is not undul y toxi.c at such |evels. day
~one aftler. twp a day one after . To 1 It will, of course be

- under stgod t ha r# e dptfi- three days, and the remaining. flask was |
“followin 15 nhftdosdii § any given instance will -depend removed after four-

days' ircubati pn. [The = Bipon. the &yrﬁe afd se&er'.’sty-ofar nfection.to be .
_entire dontentp of edthlf hask was cents i fugad +65% -+ tweated, and that
. smal | er doses hpa €M at b, O0U-Tpm1oer Seven m nutes anﬂ The pbroth

15 - - iBe " pl o ec§for pedi atric use, all of such adjust- was decanted
fromthg solid. he%upernat ant Ca - meats being within the skill
“of the pgractit roths were assayed and activity was found in 20 in
“the fielld. t he brot harvested after 4 days
- of incuba- - gs%%mnghe =) (crs - 2 - epoxypropyl) - phos- '
tion. ThHis bro ne of"r ng : e .-D| phonr c acid
.corrp'Ouncs of t

yﬂ%heti

20 and tha
‘presencag of (-
‘ant i bactgeri al
de- ©  fradia
.termneg by ag

3)| okogical Iy active |ngr ed| ents aer especr '. ' The
33 1,2 - :sepoxy- - added 25 aIIy wi-t.h other :

-such as propyl) phosphonr ¢ acid in'the broth vvas
@ ythronycin; 1i ncorrycr n, a penr cillin, strept 0- -

ineq i f fuskom assays perfgprned 75 diu ° nycin,
novobi ogi.n, ty i n, "ge'ét cr n, neo Wth 7-mm ilter paper d| SCS soaked-
inthe |l | BSEE S B 't 55 & 58
U 4 8 8 + 8 -17_3 AR
) m g N - * . - .
.
8. _
-] -0 o . L
Meef M ] ] 9 n e
2E 588 3 88 238388 8.
g8 2 9 2 8 4 0 ¢ g = .9 n
o+ u .3 [ Q [} @ P, [
9023 3 F& §3§8§8 3¢
8&’! 0 2 144 T ﬂ.:‘? E w §'




nycin,

containing 5 m.

follow ng exanples illustrate methods 0.2% -yeast extract.(Di fco) nmedium .-
_seeded y - for produci ng and recovering ‘the antibiotic °

- with the bacterl al. |nocul um The zones of .in- 80 TG G.f this
d.nvention. 20 : hi b1£i3g§§ wer e rreasured in mm aft%
over n ht +—Redbat-on ut

colistin,
surface of assay pl ates

kanamyci n, ol eandonycin, tri-
acetyl

of nutrient agar (D fco) plus

broth and set on the

A 30

ol eandomyci n and spiramyci n.

The

ays wit-h.the brqt

i

e A s i b 1" s s

Ch e L
c—— v

o i,

i25[ erf] C. The assa h . - EXANPLE 1.

- ijobt ai ned. after i nchbati @ for 4.dags shoyed & =z 30 1 ; To an @
lagar sl ant cul Jure]of S reptonycesé Zdpng di eﬁ @f 11 nm on the pl ate
seeded © 35 fradaap AT 21096 wgs @gegglo #of @nMth Proteus vulgaris:
‘MB- 838 and 25 1oL B BE ?'W:g queous 0. 9% sodi um:
ichtoride solutijod.} on ghe Iate S G d:\_§t :atroseptlca to 1 i
‘A‘cel | suspensifon Nas pﬁeg)av-ed by _gcgv@pgq,g;; w;él;lSQ surface of
the growth, and 2 : oﬁ'ut HE,S sudpe@ris § 3 5Ba d 7 6m &hr omat ogr aphi ¢
mobi ity wes . Wes SdckiB8 "t o} #04AS." baffled erlenmeyer
det er ni ned. by qeveJI pi ng stri %% f What man ~ing 5( 40.- flask .
‘cont ai n| ng 50 . pf sterile uﬁri ent ., No: filter paper spotted at the -
Drlgln with 9¢ 135 ed w -ﬂg |§t—31i§ f.th%fgllg)wlng corrp05|t|on -

1 the broth obtailn@d]after 4 da f%‘ls‘nc:ﬁg]gi onf & 3 g were.

} and devel oped Wi &h}sol vent " K'“‘ﬁ'ofym sé-a . 14 gwth

} g./liter pr ¢pgnpl and 30% 6 3% pRosphat p thsffar. - “result
Yeast Extract { éog §§%’§an§)1 %ﬁﬁ@“ Ivent "C' (2% sodi um:
chlori de : © bt a o8 GM&@@'&"%‘. | $984233 -10. : tn
75% aqueous m‘»-t..ha-:,g.l-)..]_,f‘_-Re&.uI:",t:nii wWEre <08 & fofs 45
MgS err].7H efqr] O ' -';3 wp 0.05 ‘visualized by bi oaut ography T

{on-thin nutrieqt { . - 10. é §:.; “ F}Jhospt'ﬁate.BLL-f,fer - 2m

{ agar pl.us 0. 2% xeast%extract afed) l,(m.pﬁgt% §° _,5, or e. , Wt er
Bal ance sdeglefl Wit h bact dr'i gl -®hog L8n Trre“m:mﬁ. ties” " Sincu

| which vere reccrged ﬁ the R B qf Sfesddder| 28 2 BB tI 91 g. of

i KHerr]PJerr] |+%9p.089. of I\la1-=PC->4!.; s 'ZOPte"‘gf. i%i bition observed !

] after over- 10ﬁ 15 8f Raski arthil8 s Hg'o BERGHIEN distilled water:
hi ght i ncubatiqn ware:_: ag fo]lows:} §e5gnaga | $shageg™ T :

i ing ) TBrroautogr gpi T Orgarnt Sy : : —R.F. _-_Tn _

! Sol vent System 1 B - - ST

PTKC L 59 assay :“'} g » *g § » :

' a_gbov_ ; : £ Prot eusa Vu r%s VB-38B & o g : : 36 .

373 o b - +22)O g.g .,.g ComS ,E.‘Ervm na atroseprlca S

-.I\/B—1159 g *5.: .28 B4 | pEF1H afe v | Lo
55 . . S -~ HY g o el o '-g--l% N A

A - The|mb{iify of £na antigliBEAE in |eiSERS ted with the -

L antibiotic sol Jtioh sgaked wi tfw 165°238d" | >"8reih was determined usi ng -

;paper strips’ spot- 08165 M FE’é 7.0 phosphatg buffer and.de- 50 7
;28 . 29 - B 43 | . . 1,223, 923 i
129 28[err]C. | 50 § 20 gﬁ' g § § ¥ o
'd./liter 60 wijtR & BO- pddl Fnga: reffidgelatied unit for. .2-1/2 . .
‘hours.- - %‘mthgan &4 00Q@ vyl tg% Reput #8, v@re Vi sual I zed by bio- "
Yeast Extract - { § | 16 'é wa | g B o4 BEE o , ; .

. . ) . : [ ] A ool o)} | 'H%
: : 8 8 & ~ | RagdR PHdeda
39 . sb|gbhegd | geiegd
+ + e > "B > 0
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aut ography on thin nutrient agar plus 0.2% G ucose

10 nneyer yeast extract plates and the position of the

MSqerr] .2 10 e 0.05 edi um 5 active materi al
was recorded as the cm of Phosphate Buffer 2m . eal and
55 - novdnent from .the point of originto the Distilled Water.q.s.
Bal ance 5 65°ith: hot .- -center of the inhibition: zone. The - L
antibiotic of the. ' shovved a movenent of 11.5 cm’ under these *91
g. KH[Er\(,},Pdgerr] and 95. 0 g “Na[ er r] HPGE8p23 nade’ above “21 -
condition: ormme seeded . Up 10 T TTTer wih arstrrned ~

wat er.. t [ert] Cy: L0 with Ervm na, atr-o thlca.,m Mth 0= 60 SoThe
iriocul at e -flask: t/as{; hen -pt aced bn a - ftér¥gne LI g9 |
EXAI\/PLE 2% o : 220 fpm ro aa shaker {wid B throw and
after.. 4l'oa;l i of stefite AOjrEgi um of .tﬁl'éﬂ' ncubat ed, fior 48
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33 Cross- Resi stance Spectrum
|.nhibition Zone Di aneter eter

e —n i,

1, 223, 923

el naga,

“mm (disc = 7 mm Test Organi snt e

4 mg.inm. - oo - Escherichia-coti MB-60

25 - : ‘(sensit | ve parent) L

St*reptorrym n resistantstrain L - 23 o

St r.eptot.hr pein resistant _strain - - _1,223,92_3 .18 s .97
OxAnyci N TESTStant—strar: n _.; T o T I8 T e
Pl eoci din resi st antq - " Por Canculdd | S '
.Chl or anpheni‘col rgsl E{“g strain Per Capsug? S _ __!
Chl orotetr acycl i ne Dieglst (a-F)t(a.GI,Z-q:oxypropyl)-phosphate _ . 17 . C
" Oxytetracycline. resr@tﬁélﬁ@u%ﬁﬁqaﬁvﬂentmffeemd25°mg) 3%0. mg. 7 0

Neomnyci n: resi st ant fa%é’%'ﬁsn,asuﬂiuentquannty S 45 _
Tetracycline. resistapn Ré. loaapPsules, 4pprox. 475 mg. each) St E33 D
"Vionycin resistant strain_ !

' Pol yrryxr n resist antCa% - (cis-1 2-epoxypropy1)-phosphonate - 352 5 15 . AT

(i sei nzx esi stant igaleat to free acid 250 mg.) | In"5'24' '

“*Tests performed verswds, U.558) 4 aghcht c’mﬁﬁ:ﬁ)l ot | c resi stant E. coli Strai ns :
i.sol at ed by exposur e(Fill No. 0 Capsules, approx. 475 mg. each) of t he' par ent . (I\/B- 60) strain -
to-i nhi bitory concemtrations of antibroric. - kn
additiontto the pattern of sensrtrvr ty in of vari ous ant| b| otrcs In:

differently da o hfeelbovq EhEraFt&’F h‘fw‘??Ch? gs% payied. [Ide mixinghce by i
‘change.in Z 1lnen rgﬁe mﬁf‘f{?‘[" é mg is preferably done in an aréa ha w&ggs a re
t gﬂﬂ rela ve humidity less than 40%, ys in"the
shown abcsveNotﬁg.ala Eégﬁg c@ uld‘s B lok lo8N ts of these teSts are shown i’n throu
the folkpwing : -5 of var| ous naterr als'to the:medium of filtes
the table: Tables .' e ‘ - 10 Per Tablet E.. o
coli control . .
T 1. - Disodium (- (czs-l 2—epoxypropy])-phosphonate A S - R
(anhydrous) ) . 330 mg. . . ' - -
(Equivalent to frée acid 250 mg) S : '
" Dicalcium pht_)sphate 192 mg. B
Lactose, U.S.P. 190 mg. .
- Cornstarch 80 mg.
. Magnesium stearate 8 mg.
2 Calcium (—) (czs- 2—epoxypropyl)-phosphonaﬁe' ' . 352.5 mg.
o (Equxvalenttofreeacde mg) T
' 'Dlmlcmm phosphate L 180.0 mg. :
Lactose, _U__.S.P. 179.5 mg. abo
: "o ; tion
Cornstarch _ _ 80..0 mg o  and
Magnesium stearate . . 8.0 mg. - 2 ;‘;‘t
' ' o - . dist
800.0 mg. phe

15

.;{5'_._

- 10

In the above examples, the active compon-

 ent is blended with the -dicalcium phosphate,

lactose and about half of the cornstarch, The

"mixture is granulated with a 15% cornstarch

paste and rough-screened. It is dried at 45°C.
and screened again. through No. 16 screens.
The balance of the cornstarch and the magnes-
jum stearate is added and the mixture is com—
pressed into tablets, approxxmately 1 /2
d1ameter, each welghmg 800 mg.

Alternatively, the active component

and one-half the cornstarch. The mixture is
“slugged” on a heavy duty press to produce

.compacted tablet-like masses. These are broken
down to a No. 16 mesh granule. The balance 25 .

of the cornstarch and the magnesium stearate
are added and the mixture is compressed into
tablets approximately 1/2 in dxameter, each
welghmg 800 mg. .

s 20
- blended with the dicalciurn phosphate; lactose

. t



Speci al Effects Spectrum
I nhi bition Zone

. Dianeter __ —
- di sc=7 m) _ Test Assay _
Addi tivei . 4 ng. /. : . Escher| ch| a coli -
~\VB- 60 i None- Control S . 25 . o -
Dowex Soltuble” . .24 ' ' B :
.Resi@6ET 91 27 1,223,923 oot 0012Mm
Phesphate .o~ 9 . >
Buf fer ph 5 .. Lyo Form (For Iniection) ' o " Per Vial
0.:1-M Ph sphate '
.Buf fer pk 7 - 1. Disodium (—) (cis-1 2-epoxypropyl)phosphonate (smhydrous) . 330 mg . 0 1 M
',-.Phosphaté ." , (Eq,mvalenttofreeadeSOmg) ' DA
«Buffer ph g 34Water-for-In1ecuon,USP to make A éna23 923
34 35 Paper strip chronmat ography on V\hat man- 3 stance W|th
a novel dnti bacter? aIblsgp\e'et(rmm&éﬁﬁpoxyp'owﬁphwnhma@r(ﬂpﬁb@@ driBlmgfter
saturatidgn with crosg-f.esi stance pattern.- 52 . 0.033"
M .pH 7.0 phosphate buffer and de- To determ ne ‘the in i/o efflcacy of
the danti ¢ - vel opedvardrfdr-Injedtio ZOP. s adake at ed with 0.033. Bimdtic, ni ce '
were i.nfdcted by ttre—rmtrapertto—5—MpH-7O—phousphate—buffer—Teveal ed t he
anti- ngal route and treated with graded doses of the ~ biotic to be a .-
vvat er -soltubl e cdndesLabore R’Eample@ the amtrq @mo@ht afromnn@dtthwevam)d pwpricallyl remayed byhe |

§ P fnt, ,tl}e ctQF a %1 T v1aIbF {a}n@ ee oo '

bed ahp

refrlger
let eveal ed

;hoﬁxt]]el"he 1ut1on is ngeﬁl ‘Qﬁxﬁlbls@angr@% M pH .
@gﬁ 5O cadiths ag Milliposd mexﬁwm:s rﬁlabies’tenle waterpfhasph bhdatder in a

gt ed ammwhzemher sohyiomisssubdivided [3he @ntethieef atvind |ntraper| toneal 10

’11’5/“Hfijl}°eV"éPcT”&|Q?“‘%‘Bbf‘ell 5 or the-oral route. At the
n of “the test cmfromorigin. The: presence of the activity

an- un

fsual I'y " seQ@hLigaig Foumst or i nfection, the Per5 ghs Fesd®0imled for both

- strip: chbmum(arm&,pfz_% H’HIE' otic required to protect 50% 30
- and t he pﬁwhoﬁaierqm rop oresis obstthag nice (EM&HRR]) from -

»thi.s ot hgrwi. se. fat@nmvalentlbfrebmﬁaﬁﬁﬁmgv'&plw on_agar plates seeded with

. nf.ecti o .was .cal cyl at ed Uni nfected m ce.al-so 15 Escherl Cgbbfb col i IVB-'60. '

“were tregted on- the Sanme time. schedule to de- _In.summary, n( ) (cis -
» 1,2 - ep(xypropyl ) Glucosd er mi ne- whet her the anti bi ot e was ‘| e2soal g,
. phosphonifc acid was, shovvn to be a water (tOXI c) to the test _ani rral S.
» 35 sql ubl e, el Qf%oret ically nobile acidic Sub- . O
. | ht’ raperi t oneal - Theyariy BiRadaie0 Shown | n"Mce. by Sodiunt- ) 1.0 gm.
(cs_ |, 2- gpoxypropyl ) - ' phosphonate Agal nst ree’
lgD_iffer,.ent Infectln@nesﬂagfms’mgeoll ' o - 02m
SR Punﬁedw__aterU.SP.tomake = . 10000 ml
& " “The sucrose and glucose are dlssolved in  through a coarse filter. ' -
- about 400 ml. of water using heat to aid solu- As an alternate, the formulatlon can be 25
g .tion, This solution is cooled and the citric acid  supplied as a 2 bottle package, one containing
.. and sodium benzoate, followed by the concen- disodium (—) {(cis - 1,2 - epoxypropyi) = phos-
g 20 trated orange oil added. Bring to about 900 phonate (anhydrous), the other a suitable dilu-
—_— .. mL volume with water. Add and dissolve the ent, to. be made extemporaneously into an oral
g . disodium () (¢#s - 1,2 - epoxypropyl) - phos- llquld as needed. . 30
—_— phonate (anhydrous) Clarify by ﬁltrauon S T T

ponent is 20 |

e, lactose
mixture  is
0 produce

ate broken 1
he balance 25 ;-

m stearate
ressed into”
leter, each

~

Bottle 1 . S C '. R ._ _ . :Pu 100 ml. size - :

" Disodium (—) (cfs-1 Z-epoxypropyl)phosphonate T S
(anhydrous) S el g 6460 gmL
Glycyrrhlze Syrup use. .. S L 100ml

At tlme of use the contents of bottle 2 are solw;ed Each § ml, .of. the soiuﬁop contains 330
transferreu to bottle' 1 and the contents dis- mg of disodium (-) (cis - 1,2 ~ epoxy- 35
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'0.165 M pH 7.0 phosphate buffer and de-.

salt cycline Sal nonel la  schottnuelleri 3010
. 009 . Q41 . 024 . 756 5 31 -, . sal rmnek_l a -
schottruel l eri 1814 . 026 .190 © 026 - -.581 § 7
8 87 22 St aphyl-ooccusaur eus2949 312 1,18 006% :
.1, 4 ‘31, *Therapyxghyen by. the indicated route2atith
tinme of ifPection and FHA—at—6 hGE"lgosgyifte_l_ rrfecrion . Ea qusg U?Z ,EL————
r epr_esbﬁt S pa@l)t-eﬁﬁosphnia;e.f (anhyc;irous),wqglvql-o I |é 9?‘(@;: dq c?naé:%gg rgg :‘Eﬁa?‘“i &% e 5 _; vel%%%d :
i nt raperit omegl 258 me, e Bt he SANE BY aRgsati on “of (-) (cis - 1,2 -*

. isi- 1,2 - €POXYPI| -phos- 2 e - A d autograp
epoxypr opyl| thr{liz E);':'(gg g fy e%}@f;ff ?;Eaéﬁﬁpar | BO@chbft fbur 250 mh dyilied quienmeyer . yeast ex
S pan g pacterial agent in the form of a salt. Good re- flasks containing 50 mi. of stérile FD medium, | s active I
pro ' 'sults are obtained in the treatment and control prepared by diluting 20g. of dry oatmeal aﬁxd 55 7 moveme:
to of bacterial infections in adult humans by ad- 20g. ‘of tomato paste to one liter lwﬁl; *l?t . center ©

.10 of ministration ‘of from about 1/4 to 4 gm./day distilled water, was add;d %1-5 I'nbéd(:nbo-v ee _ showed
_ o of (=) (cis - 1,2 - epoxypropyl) - phosphonic _vegetative culture prepared as aescri ove. . w.ndmm
15 . 10 acid equivalent, the actual weight being de- The inoculated flasks were incubated at 28 _C. 10 with Er
*91 " pendent on the particular salt. When the higher on a rotary shaker operating at 220 rpm with 60 : Sy
‘UP ' dose levels argused the salt is chg;g so that a 2” throw and one flask removed after one :
1 223 gp3 the cation is not unduly toxic at Swh levels. day, one after two days, og:sk a‘f;:: : To 1
' P e It will, of coprse, be understood that the opti- three dag@b apdecmc.untpamg i iy N followin
1 ntraper Itk O RaA dgénd"my igivén fftardch @i mmrgegvgd fter, fc)ur days’ incubation. The B
(ci s-1, 2- epapopphofypé Indpsaestityip fection to be  entire CORELS of each flask w sﬁf’ m%’ﬁﬁ 0?5 o
Tetracycl i néreqtqg, %tgmgﬂgaélerr%ﬁs WIB hég:ﬁi?- f iat 51_000 pm for sevc:n*t_smu.luter;z~ﬁ 4 ;'h ol 15 Be
o _ ployed for pediatric” use, all”of" su t-1 | Yoid lqetardtédirdnd BB bolid O Mhe sup&hatan y) : Ca
o " ‘ments being within the skill of the practitioner - broths were assayed and activity was found in De
. 90 inthe field. : _ the 'b'rlgltlp Igarvtgsted after ldi days zc;fn em:??:- o i : Is)q
The (—-) (cis - 1,2 - epoxypropyl) - phos- ~tion. This broth gave an 1% mim ZOU o 1
- phonic gci,?l ﬁompou’nds oF t_hisi.’ ingeyn)ﬁon may hibition in a Proteus vulgaris diffusion plate ' .
be administered alone or in admixture with -assay. _ . 20 and ha
other biologically active ingredients and especi- “The presence of (~) {cis - 1,2 - epoxy- added
25 ally with other antibacterial agents such as - propyl) - phosphonic acid in the broth was de& o fradiae,
" erythromycin, lincomycin, a penicillin, strepto- termined by agar- diffusion assays performed 75 mediur
mycin, novobiocin, tylosin, gentamycin, neo- Wwith 7 mm filter paper discs soaked in the . . -
" mycin, colistin, kanamycin, oleandomycin, tri- broth. and set on the surface of assay plates .
. acetyl oleandomycin and spiramycin. . containing 5 ml. of nutrient agar (Difco) plus 25 A
33 The following. examples illustrate methods 0.Z% yeast extract (Difco) medium seeded . = Y
for producing and recovering the antibiotic ~With the bacterial inoculum. The zones of in- 80 : . G
of this invention. - hibition were measured in mm. after overnight - : N
S . . . incubation at 25°C. The assays with the broth T
EXAMPLE 1 - obtained after incubation for 4 days showed a . % T
: To an agar slant culture of Streptomyces zone diameter of 11 mm. on the plate seeded S
35 fradizc ATCC 21096 was added 10 ml, of With Proteus oulgaris MB-838 and 25 mm. g5 " *91g
sterile aqueous 0.9% sodium chloride solution. ©n_the plate’ seeded with Ermina atroseptica _ to 1'1i

A cell suspension was prepared by scraping the MB-1159. - S Co )

surface of the growth, and 2 ml, of this suspen- . Paper strip chromatographic mobility was Az

. sion was added to a 250 ml. baffled erlenmeyer  determined by deveolping strips of Whatman ;. ing5(
" 40 flask containing 50 ml. of sterile FA nutrient No. 3 filter paper spotted at the origin with 90 . 35 edwn

. medium of the following composition: ~. . the broth obtained after 4 days of incubation g were.

' e ' . and developed with solvent “K” [70% iso- with

- _ g.[liter propanol and 30% pH 6.0 phosphate buffer result

Yeast Extract 10 (0.01 M), or solvent “C” (2% sodium chloride ' of a:

' Glucose 10 _ in 75% aqueous methanol)]. Results werc 95 - 40 confa

45 MgSO0,.7H.0 005 visualized by bioautography on thin nutrient 10.5

' * Phosphate Buffer* . -2ml agar plus 0.2% yeast extract medium plates for e

Water ' Balance seeded with bacterial inoculum. The mobilities 11357‘1b

: ' B S - which were recorded as the R.F. of the center ' 2”1

*9]1 g of KH,PO, + 95.0 g. of Na,HPO, of the zone of inhibition observed after over- 100 4 flask

made up to 1 liter in distilled water. " night incubation were as follows: . Tr

. . o ' ing ¢

L L ' - : diato

. Bioautographic Organism R.F. in Solvent System foum
) g ' L : 50 assay
GGK” L “C’.’ . abov

_ Proteus vulgaris MB—383 . 36 RN < 20.0

' Erwina atvoseptica MB-—1159 - 28 1 P
55 .

S - The mobility of the antibiotic in the same ted with the antibiotic solution soaked with 105 -?39’
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ed and con- - tained by the.procedure described in Example column was developed with water'and 10 ml.

o 7 was freeze-dried to obtain 250 mg. of solids cuts of the resulting effluent were taken and 105
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rashed with . the procedures described in Example 7, were A small amount of methanol was added to 125
nomethane/ concentrated under reduced presstire to 500 ml.  the filtrate and an additional 96 mg. of the
y equilibrate To tlns concentrate was added 1,500 ml. of crystallme calcium salt was obt'uned




br ot hs Pl eocidin resistant strain 36
36 filtere
zone Chl or anpheni col resistant strain 11
9 . . 45 Prote Ghlortetracycllne reS|stant straln
A 40 Oxyt et racycl ine resi st ant,2231923a| n 13 " |
7 Ve . ~ .,“.""’"""—__—-
: . - - The aqueous soluuong:?g@sl ium s benzylamme salt (-) (cis - 1,2 - epox i wsed to inec
i nocul—" " 4 () (c)ﬁe 1%§311 hoiafc phosphionic acid havmg a meltu?: e nioT SO
40 acid used as the mg mandrial in this ex- pomt B139&€1§'Z?|Q Whis pﬁéﬂcsﬁvarthkeﬁt ain of the sam
31 _ .ample wapgbtained by extractmg an n-butanol - up into 4Qzml. of hot ethanol, the undissolved montated 1
De:. - 5 sohu gf@&q c}bggcf obt ﬁx g)]il%wgl material was filtered off, and the resui ' A1 hours W
the proc describ le filtrate was concentrated to 10 ml. This ?ﬁ . artlowof
15 13 w1th 0.3 volumes of wate¥hnd separating tion was warmed to redissolve any precipitated 3 beuth. Dur
© th reS| stant. stral n material, cooled and then allowed to st at wf Polyamnv
Me hegis)lagens. tant. st 1, cooled and then allowed 4nd 1 Polygiv
10 : : room temperalture for :leverfal( ho)u:(s The1 §m§12n51§§
: : E ] e benzylamine salt o cis - 2.. | An ino
5.5' The i 10 To 10 mlqrm J? %hﬁfoﬂr& Rl r?p% propyl) - phosphonic acid which set’tled 23 7 germentati
19 " ammonium salt of ( N,2 - epoxy- out of the solution was filtered, washed with 3 3 200-galk
for 6- - - propyl) 42hospmec ac1d containing 200 mg ethancl and dried to afford 0. 170 gia,nﬁ 2BthO23 - iz ’nmzh'
of solids and havmg a total ty e Wg i izing
?3 sol qCﬁgl C]c %éﬁ};ﬁ&sﬁd Ct was recrystal r"f P !r!]g inoculated
erment at f50rim 1e 1o i e’14 rom 2.5 ml. of an ethanol-methano] mix- hours “'“t
chr omat ogr Ry saded I'mg lof talived ,osz o re&k 0.15! stdd thd\Béabilanii® daRIdf 2| i t etffow of 1
baf fl ed Erl &hHTR;t!Bi’ng solutmn diluted to 20 ml w1th (—a)qd:ut-haz andpmtyg_mp;e)' 3 @hosahonic um. A ﬁl
Cross-resi stvfe @nd flgred. The filace w taiped b e&ag; us fation brc
e tm gﬁaﬁ—ﬂ g@ n n si c -@ when ass:
trums shogedrfle ’f‘éofcft clebie é’ﬁ’fo‘& ifmﬁin it i) é 9 D! TpWi NG by the st
CoNposi ti ON:ymil the calcmm salt of the antibidei tQ, ,QN?G). @edisonall, rQonobeﬁz@Eiﬁmpl’pr ) - "f P"rt
‘phos phon| C acicystallize from solution, and the crystal- salt was obtained from work up of the mother ﬁ’:fugﬁm?
9D g 1 i hquors _ By
%x{o\:\/::o}_gr Ca%?mght Wﬁﬁﬁ@fﬁn RF ﬂa?ﬁ ¢ i 2.5 ZEXAMPLE 17 10 - h'-‘i"m.'_‘] !
. - = lﬁ was filtered off, washed with a "' &%'4 ml. of a methanol solution containing | ure ‘)’s"g
A [yophili 5GH labueb8 ndtharsl follcbvfedﬂi@ﬁ; hm;rmso mg. onium () (cis - 1,2 - epoxy- ¢ of L‘;-i
5.0 65 amount of methanol; anTc}l ﬁnallly l wqwxz. 29@@1)(4\1&&1 1 ph@ﬂt&f ta\ml & bgilx samcting :Ictolurfa:
' at room temperature. The ca cmm salt so ob- anol solution of the salt wi
ggyfﬂean Pealz%ﬁe‘g I*F_ld 111 mg. h&%h n actxv csg bed in Ex 1 dﬁ) 14 and freezeﬁymagocgl % Cumnion :’:
- Ofzpa i‘ﬂ R d by ke bl B 2dbddDleRBict) was added 48 e
| owi ng COITpQﬁddIﬁanFlrateus -vulgarzs assay procedure des- mg. of d - @OfpﬁenﬁlEtﬁﬁ@mhd Qe Eesult- o5 ';“"X 2)
5 cribed in Example 7. The elemental analys1s ing solution was evaporated under a stream of ad
‘ Dextrose . ©ofa sample of this calcium {—) (cis nitrogen and a'small volume of methanol was s 'CS';‘tcr
b . - epoxypro IB hon e after d.ry% g at added to the partiglly crystallige residue. After 3B oW
g./liter 35 125% eEy b %’ {dight loss) was: C, adding a small vollZm of acetone followed by a _ '
.Yeast Extracl.10%; H, 4.02%; P, 16.75%; ddd calcium, ' small@olbd &lethpr to induce further crystal- .~
10 - . 21.5%,. Thls cryatallme calcm? s@urtd lization of the d - « - phenylethylqinine salt 10
. ‘"d? ve, optical rotation - of (=) (cis - 1,2 - epoxypropyh) = phosphonic :
~Distilled ef f!:% alse—74° «a ,9:—" acid, the crystallme product \?é? ﬁlteteh(i%
Ngsq er r 1407 |ﬁ]§j—5 hen oorret:ted for the loss VQ: ht and dried 0 yield product melting at 1 sphat €
on drying. - Added aft en40p€l nedi um was adjusted to
: - Distilled . S. - To vol une hESICs)dI um hydroxi de
*91 g of KHaprlPL eﬁﬁ“f bl E% ¥ id 0" RIS B o gl Sl 0 g

i nocul at ed fdnﬁﬁ,kﬁmwer)e(ds

following com osmon

liter in 44 sthbiph tmatemelasohdcontentcffdtzn&/da s at 28[err]C_on a rotary shaker P

At this . ml and an activity of 250 units/mg. (obtamed ‘Casein hydrolysate (N-Z amine) l 7 'for'x :f.
time the f oL TR A BER. PATa i | The,  loion
i nocul at ed nEghakidTof lstnz’grla&ﬁ\@ olve th@ea éxkrh@red brot h assayéd usi-ng, 1.5h0‘
Pr ot eus vil galr pfethyl ether, and the resulting solution B gozcixzw

was concentrated to dryness in vacuo, To the
residuc was added about 5 ml. of methanol
followed by about 5 ml. of benzene and the
solution was reconcentrated and dried-in vacuo.
‘To the resulting dried partially crystalline pro-
duct was added 6 ml. of ethanol and 2 ml. of
benzene. The solution was then chilled and an
additional 10 ml. of benzene was added. Cry-
stals began to form, and a mixture of benzene-
ethyl ether (5:1) was added. The  crystals
were filtered off and washed with 4 ml of a
mixture of benzene-ethyl ether (1:1) to yield
1.082 grams of product containing the mono-

55

. 60

and havmg apH of 7.2 before sterilization was -

added 1 ml. of an inoculum prepared by sus-
pending an agar slant of S. viridochromogenes
MA-2867 (NRRL-3414) in 10 ml. of the same

115

medium. The inoculated medium in a 250 ml. -

baffled Erlenmeyer flask as incubated for 2
days at 28°C. on a. rotary shaker and 10 ml.

of the resulting fermentation broth was used to -

inoculate 500 ml. of sterile aqueous medium
having the composition shown above in-a 2-
liter baffled Erlenmeyer flask. This inoculated
-medium was then grown for 2 days at 28°C.
on a rotary shaker and the resulting broth

v




Erl ennmeyer flask was then incubated at 28[err]C. as the test organism The
final pH of the for 3 days on a rotary shaker. This
first genera- filtered broth was 6.6 and the broth was found 80
7 tion seed{flask was then used to inoculate a to give a 30 nm-zone of .
rnhrbrtrog o .-. .t . .series of like flasks for a second
eneration s ed ' e - 25 st whi ch- vvere shaken: for in
?he et A EXAMPLE 21: 125023 _Rnner as thﬁryl rst.
2 gepekat i on f | aséd to FHoelzsarso- gallon@tainreapiau lfdrz e Blyuecub akitaBuii bﬁarbcfnﬁﬁd;blaﬁbnl\rﬁd29l5 -
g Qnﬁluggéﬂesr at i orims‘ eaonmragéowwsrs 9f wetile mediypo C then withNRiRter Bﬂ-’zl%%gnmmummbbre :
RO a1 6 50 eyt i %n Ty e S
: v§ ofiten ouk rEEﬁ'u S ﬁ.-ﬁfor ons a eac the .

. - 40
B e At | e dﬁﬂbveromayeﬂm Hragh sy eatdasant o m 3 025& " n;y aa aﬁ @hanol -

praﬂ,mwgr b?% ing, the fermcntatlon, small amounts- 3 Qugs @ccmnted dr[ir i()l?{.e of @lie| atinitycps
oyt Gh’l g olyglyco adc[e do cqnirel the af‘ min K% dasd assay ysing Proteus

s. (.:rl!f ng ming u:f K2 garis he aqueous eluate fractions

(cis 3 at 19 ﬁru’i m o@ '3:3 1 rs bOHR rYsulBRAK Glre freeze-dned directly while the methanol 5

thish ¢ tje& er ¢ f dermentdtion behatywas tHeaused tb @mtilldid NeJuate ffRActIRRE - were concentrated under

vadﬁédawitﬂ |_m err]d 200-gallon stainless stec] fermentor coftaii- vacuum fapgd ithem fb:ngfdheqr.va'ghet ﬁ@m-used

y o n lxter a sterile aqueous medium con- dried solids war diss 1 er and re-
ragng “h?cm ﬁt e a: % ZA, to paste and 2% oatmeal. The to mee Ihe gy

ass ng fniine tency f the var-
g’@%ﬂal_ ol bRGCW Tl dt 18°S AL 9P HbGioRS Solutions of the  first .50
um Ciit r at eho@H

ArEt of smerd wa dtow o m through the fexggntm medwggi@ eme t@rped ® produce sam- .
sphonic 1 e p t of the first three
ngbp Eb : us§ ron ot g ?E({E'r:i ]'QT %ﬁ%ﬁfgen Iﬁ%é ﬁat jilj 1,1% were . combined to
th ‘na .actod when assayed using Proter gcms MB-83 Haiple lg- -
Qf a: by the standard proccduras dcscnbcﬂemﬁeinos emé &ttﬁﬁll dolumedf ASS&]BH&R&I £toy) solid
ermﬂainmm 85C,0nt a'd? {rgn rot '“S"IS ﬁﬂﬂ@ gy cop®nt of 30 mg./ml, gave a 25 mm zone
e e entor ter ed. T ibitign jat~14 200 di ion a
i rahe | ed wat efjteldd Sproth gave a of xlﬁeat M Wﬁla g(;’ tg) b;fulgarzs asst'layés jﬁsSt €

per. litert 2 hibition when assayed by the standard proced- -cedure. Sample 62-3, having a total volume 60
daﬁtalfmgil um Thequ ysiog iffmlgﬁ?ﬁﬁ‘ékg3mm .ELitdilenof 27 ml. and a total solid contend e 47

2r-e&pgﬂyt igg i no mg)‘%grﬂm so dmm K rawg#ﬂeted q’H dmg /xnb ;watae%f mn 22®[ 'érml]llctmnfasr 3

hé‘:_ﬁ lég)n a I ot & Mlumn containin 21()OXI e?gqrro ty §<I e TQ ch?o 1c D Rl Y

r'Unningmioss lastkade refth cb ofed tof ABAdridey b9t I'Neo. %21@ Sam leesN?) 65
addedL 45 1 pm wi tamognidmicxrbinge droupsattatiivd tor sty t 6232 mu&dldnth&ﬁ aguadam off sodlitrer ed

Thy @Nﬁ" hﬂﬂj a F’n I@@enzene polymer lattice (Dowex (-b} @tsh'sl g\g efyh p]@ﬁpbwe d and -

lf?%‘a d The | ?gz on the chlom;ﬁh%q‘}&% Ogimgn%)f roce ure described
i

zﬂ Afﬁf ed br @6 h waael afid IBHte@ first . ith2 D lirgtaye3 B assa rot‘é‘ﬁ re\s/u& garis
1e%%d Bga t he st andar d . zone of |nh| brtron of* 29 mﬂwhen
uaseayle gnth assay procedure - o 45 PmOdfis VUl garr S.

osphon S EXANPLSsttaﬁ _
Cbi t ure siant. of s 10V| T, dgchrom)genes 105 A
aymh-rl i Zed culture QP oEPRis Ofegsis o ro- e 2916 (RRRL- 3415 was used to

I nocul-at E! © (1) Proteus vulgaGE WES=838/A\- 2867 (NRR|423414)0V7@-5 used to- 40
m . of 1@51 aqueous nedi

W of @€ ~ @ imedi um havi né?sltlﬁ‘?é“‘f 6‘!5’“”{:%% jon: . 0.4 . 0.78 50 {owing
corrposrtlon - ~_ Caseln hydr ol ysate (N—Z am ne) 1%

Cﬁ)r n st arE.Ch fxllégﬁﬂdtb&gelec ) hor stge tests also pe]f-lop honic acid. - Dextrose .

se two samples - e Sample 62-2 exhibited the following NaCl_
00 D/o 110° letetpRocttufel @dséribed in Example antiB4tterial and cross-resistance spectrums in

‘M8 ext riac 1 showed movements of 13.0 cmQfo8®emple tests rudVRigmubseansly Swithf efldum (—) 75
0.05 - % I15 62-2 and 124 cm. for Sample 62-2 plus the (cis - 1,2 - epoxypropyl) - phosphonate:

ﬁib $led wat s°dn(1:|m galt of (=) (s 5 1) pvypropy) - 55 The inocul ated

easM i @ 250 i | baffled - - . Erlenmeyer: flask was then .
1tm:sainatlebl at 28[err]C- -*91 g. of KH[err]Pqerr] plus 95.0.g." of
Oe'?l ]PCHerr] 115 -~ for 6-7 days on a rotary shaker

. esulit- nmade up-to-l-liter. |n di st| lled water.” . - . T 44
0923 R o : 44 ' Co

i medium 1287 T R S

2in a 2- !

noculated

at 28°C.

ng broth

gh i@ion whlle maintafhing an air- t\\foOI‘ 1athe nﬂl I Sduecik aQuate [ NErfic-S ECOI’ld

Sipciy Mgh- 389

m of thefollovmng : ~_.inocul ate 50 -
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The inoculated nediumin a 250 m . baffled
Erl ennmeyer flask was incubated at 28[err]C. on a

EXAMPLE 24
A lyophilized culture

KH err] P err] Ql,@syc&é,@s@mtg{-md\la[err]l?qerr] 3 .

by suspendl ng an . 65 amn : ‘made up t

of Streptonyces flasks a rotary shaker for 2 days. This
seed was used, wednorensis MA-3269 (NRRL .3426) was 60 - a 220
Lat 1,5% to i nocul at e two - 2--I|ter baffled ‘Erlen- used to inoculate 5P ni.
-of sterl | e yeast ex- centrif 5 ‘nmeyer fl asks, - each contai ni nb 350
~m . of the _tract-glucose nedi um of the corrp03|t| on shown. 'cubatl c &
fol | owing d8dium - .. 1223923 in Exanple 19 in a 250%: #
_ baffl\ed Erl enmeyer 5. vvlth P . " Inhibition Zone Diameter, - The
flask. This negative i nocul um vvas devel oped . mm (ﬂmee? mm) chromai
g./liter by |ncubat| on for 3 days at 28[ ouy 65 epoxy and the
coatst o - . 20 - sha l“é&&%é The resulti ng g;_’;sti
“inocul umwas spectl v Saybe Sphospht
cused to irnocul ate 50 m . sterlle casein hydrol yS- brOthSample - 10 § _
Sodi umcitrate P Quemis® . 4.0 (U yedmt  ext Mac®2hedi um of it he Al
" conposition. 0., 25] stiTlers;galubles .
5 . shown ESC "a b ﬁhiﬁ in- 250 . ErI enrre{/aer : 1 mm (t- o 15231;
CoClf[err]. 6H[erBa]:zm4s sp MB—-833 ' 0.1 f1 asks usi ng a 3% (1.5 lowing
m . /flask) |noclum 70, spect Distillegd water gis.
To volume f“ﬁ8’ﬁﬁ’é@@d’§? sks were grovvn 8 ‘4 days S x Ye
~28[err]C. on apsgymga@m,ramg_aﬂo rom -The = g ~~ The .pH of thi's G
medi um was adj usted to 6.5 resulting broth was:centrifuged and the clati- M
A 15 anUrgiasggeesms MRy§Pycol 2000 added!to each f¥ed broth wds 1;31,
found to’give glS phenel - flagk individually. '
The- resul ting m%’iﬂfmjg%%s MB— bl tion with 7 %%n paper. dqléscs when . 775 . *ol g,
propyl - .~ . BaallmfsubazlszBwéﬁé |ncubat ed for ‘4 Bays at 28[lérr]C on - made v
assayed by the tan ard dure using ' p . arotary - .
shaker. The res MHg‘ﬁwere - Prot eus: vul\é\gsrgl S I\/B— 83819as t he test o %ﬂ‘;;;
- argani sm 3 @hﬂ&m aureus MB—698 pool ed, filtegred and asmwayed. The - for3d
filtered fer- (Strmrtqnspsaranﬁssays on this broth using this - chang ' t;g:essi
20 nmentation h ha 5 and gave a ;sane disc ggar diffusio
procedure run a m}m"cmg{ﬁ“"hp 1&75? . '34.5 ?rm zone of &}I nhi bi'ti on ug%nmm
assay with ZS[Mz}eﬁ}sfafws Bﬁa[-eor]c for 20 hour 81 showed zoges.of . 80 - ;mdz;e
water. - - Proteus vulgaris by the standard assay roced- } ate (u
~'inhi bition of 7B'i‘ﬁ?{"({"?fé"'?ﬂﬁ‘é~8?'%5fie di sc) and - -goxy _ I% ure. 4 13‘%;‘
26 mm respectl‘yae,%gdla}m,@ngu ffgeregyce in the 34. pear: 28 [P B
zones  of |nh|b|t|on at the two tenperatures is “drop . o
EXAVPLE 23 Vibrio percolans MB—1%Rar act eri stic of - #1). (cis - % 2. epoxy-.:- . E
25 of th . ant of S. vi dochrom)g nes propyl) -
phosphoni ¢ aci dxéﬁgtamaﬁm&%& ‘M]?—sig Iyop# : %. NA-2917 : 35 18\
(NRRL- 3416) wasEmﬂﬂzatodz MBeeﬁOIsatsewe paréﬁhe paper $6ri p chr on® ogr aphi ¢ ;_ C
mobilities . 40 m . of: %rredlumoflsthefollovmng %
com  det er mi netfS Bﬁm?ﬁ‘éreé'f’arlsfr?’ﬁd broth foll owi fig propy o
posi ti-on: - Streptothricin resistant strain - the2pr ocedur esmlescrl bed ih The r
Exanple 1 using _stant. . - - 40 at28¢
Prot eus .vul | gar PRAMYBNgSEtasRite pbj ographl c %o Wnen 15 o %tmltg
gl liter organlﬁpgcﬁgqeg&naghﬁ F. of 0.25'in sol ygnt 90 36 30 Cor N firere,
starch o system "K' and 0.75 in sol vent system  zonec
he L Chloramphmg@gesh%rsgplysate : '_ 11 10 9 y ) Protez
-Phosphate buf f e o , LE 25
MySO err] &hlmemcydme rmsm%’%gn , To 50 m of sterile yeast ; Ai
ext ract - gl ucoseOxytetracycline resistant straidi St i | | ed wat er 1§. s. Ta? vol une genes
Jredi um of the c% posi ti on :shown-i'n Exanple o5 : : inocul
19 in a 250 m BFYORRSGERYY 98 was added .1 95 A % 35 x91g, g0 towiny

of an |ﬁtpcul um prepared ' Cas
olliter indistilled - De

water. agar Viemuen feé‘ﬁ"a%tsﬁeptorryces wednor ensild MA- 15 phosl = ¢ - Na

3269 (NRRL 3426),% wf he same.
i nocul at ed nedi u S |ncupat ed in a nedium The i

i ngubat ed . Grisein resijtang stin . 250 m . l?éff
28[err]C. on . TC—T

"to 0- 49 | The o Me
nocul ated flask was ' 55 The i
I'ed Erl éhrreyer flask at * Erlen
' resizn =~ for &

a rotary shaker. The resultlng fermentatlon used to.inoculate 50 n1 qf _
sterile casein hydro- 70 the a - 40 - broth was used, at 3%, toy

i nocul ate 22 250 | ysate-neat extract ‘medi um of the

conposi- - ¢ .resin ..

m . baffled Erl ennmeyer fIasks each cont ai ni ng tion shown in Exarrple 20 in
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Cat s 20 broth usin

g the standard di sc assay

procedure dr ox 45 Soybean neal 15
with Proteus vulgaris MB-838 after 3 and 4 ‘resul .
‘Sodiumcitrate.2Herr]0 4 ;_ days of incubation on the
centxlfuqed broth - - 8.7 - - ~ Distillers solubles
5 showed t he presence of 6.2 and 6.8 units of 110 ~  Thi S
QoCl s r]f. 6Hgerr] O - | @22%923 (-) (cis - 1,2 -
mprﬂqylk’pmb fromec——— 25 eft e ter
n) qgs. .- i To V- chroma iy t; ofy ! eéjfoggq Pegp%d meytatmn broth, (2.5% inoculum), was
- { 50, X the a%mga g’t,englﬂ nrd mp_ p ores- used to inoculate ten 2-11tcr bafﬂcd Erlenmeyer
“'9‘_ R ‘an T0SS res1s ance spec-  flasks, each contginin an aqueous 60
adde = trums shbveed i safibidcidQc InlSEnpR S rﬁé dnoil&v% g '
_EXAVPLE 265 62-2 10 be () (cis - 1,2 - epoxypropyl) t-he o Of PoI ygl ycol
e 2000 was: addéEPs_Ph?‘H"ea‘?q'l - A portion of th | nocul um %epa ed lgyliten-
—2prop - § . ocul atggublasks were grown ‘ft‘_f fe) %’éati ng

—Str ept onyces We dopHiea® icaltukeof §.NBridedBomd35
shaker. The lpmet Md-2063 NRRE13413y oas tusedXtbr acs gdamaﬁﬂ

~ days oRga r@tary
e nedi um descripbed in Ex-

was = i ¥ ;“;’m ojlob ﬁ#%me@% "a’ﬁdh"afglsayeﬂlstlllﬁheombl¢Stered broth 2anple. 25 .
was usedit o imoeira e T2% i noculum) prop g °m S‘CCPSBQ“%ad a pH of 2% 3 and
gave a 2p mnzone of 50 m. of sigxdle aqﬁqguys medi unms contai ni"Rg 70

‘The . #i Bitméton upon assa}y) at 1:c&agfl ution by the 2%t omato.
past._e_---an é% pr ekﬁpl oatneal Distilled water st andard Fl?oable:ue .

vul gari s} aSsay. Phosphate Buffer* | N 250 mlml Erl*%ﬁﬁ%?ter pI—i B8HS war ¥ hdjubtéd SulAd ng 120
90. ~ was . Distilled water g.s. : ov%ﬁme with sodium hydroxide. .

1,223, 92 eptonmyces

fl asks were '- % PPO u i ofaNaQ’Q[ eﬂﬁl} E@sulting lnchﬁpieﬂ?altsmee 1muba¢siov7§ :
When t he rreltlng pol N “ﬂﬂ'étfe ter60 .%f Ao ¥ the
fernent el »i Thalmbelaret mediuiyin e inlObdHRe -SH BbEd r{;tué“mmggﬁfgﬁ '3 f:;’w‘: e
centrif ed Weaﬂetslewasathandcunat $8%L. iaf)the feﬁOdfgeiiExﬁDEhﬁ hul HQf/Qlib when .
heated ?&P fRfy shaker. This ﬁrs Bt i Giertslbroth avass. umihabr oo fawula)B0

pr ocedurle: r@h@ oBlike E%&l)e?euse% &; efi ﬁﬁg‘f"'sa Wyum zere of whikion. 35 1| enneyer
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The crysdt al Hn et e:dﬂask The sec- S&lyﬁlﬂ]ﬂﬁédrﬁlt&e&mfr&15 MRi2bs of (-)
(cis - %2 hmcﬁ%t f gﬁg asme ‘Em‘i*’ot ARBE3414) we, dee i @a*e 50rmlaofr ary
65 . efoXyPHebs dEﬂ lrgmgfgt 'd?d ‘Pg‘ a‘flﬁi‘g‘ Fikinm 51?18’ err],
-7.84 atl 366350[nalr ofthe felbﬁun@ nﬁ-uﬁuum was taining the Pféchbif ;fgdl th asays

on the glarified at 436 [err] and -16. 1 catated0%t NEECr | on hyd E@dry&haker

‘broth by
37[err] €
40 Erl egneyer SodlumClttateZHIO(the z@pe of %Qh
27.7 ¢@.
anmoni u
phospho
-sodi um

the saggpassay procedur &4 at fanpbsi diyo
gave Izn;reé of inhibiti or@,;g? 7 tation broth was

fir

h(-) (oo

;- ho i'de- net hanol sol ution, and thg, and 2

nThe Ir€sultibg erfﬂr]néh-an9 %I

ﬂEg( erb [tgcingqylate a sec- .
a?d sta Eﬁlsg‘gy)st e mesgzo e as
e
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