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55 tation for 96 hours in an aqueous medium We have stated above that we envision as 120
containing suitable nutrients, such as one con- within our inventive concept the use of genta-
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Micromonospora. Where dashes appear, data morphological or biochemical property, are
are missing or have not been entered in the two variants of M. echinospora, being desig-
65 Tables. nated as M. echinospora var. ferruginea and 130
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( Anmberlite Ta eéq-mples which follow are 1llustralI.®00 | RA-400, OH for r‘r')
in a colum of 3 methods for fermenting the micro- Incubate the flasks and their contents for 5

50 s preferably used, extracting the anti- days at 26°C. on a rotary shaker. Pool the
blOth' substances from the mycelium, and contents of the flasks. Acidify an aliquot of
resolving them into their major components. the whole broth to pH 2 with 6N sulfuric 110
In some of the examples an assay value of acid and centrifuge. Collect the supernatent
the produced antibiotic is expressed in terms broth and neutralize with 6N sodium

55 of units per milligram as an indication of hydroxide. The neutral broth aliquot is tested
activity. The assay 1s effected microbiologically

by a standard disc-type agar diffusion assay *)In this and similar composition data

n"CY:h

technique [compare Donald C. Grove and throughout this specification, the solvent
William A. Randell “ Assay Methods of Anti- (usually water) is sometimes indicated in
60 biotics—A Laboratory Manual ”, New York terms of absolute quantities, sometimes it
(19551, using Staphylococcus aureus (ATCC follows to the expression “qu.s.”. While
6538P) as test organism. A reference curve these are indeed two different dtsclosures,
is prepared by plotting the dosage-response they may, within the accuracy required for

of the antibiotic diluted in phosphate buffer these compositions, be replaced with each
65 at pHS8 in a medium consisting of other, as desired.



di aneter and 61 cm height. Wash colum Incubate the flasks and their
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days at 28[err] C. on a rotary shaker (280 rota- =~ dryness in_vacuo
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for “20uhiR saRind QLM Ster kO brediftdRl stihe nbsah 20 il R o@NGmens for 5

. Tenper fatewf gentamycin, Dry in vacuo Total yield: 5 daﬁ 93 a rotary shaker (86 rota- 85 <SRerile

air i ng‘q pt 100 mg., assaymg aa}?%tlnltim by t S% stroke) Pool the contents Pr essur e
s¥s, Ed’clﬁi

E

qsdlgthﬁﬁ‘u aéﬂrbst gtaﬁ (},I’Orﬂccuét rﬁeus 25 mi. of the so obtaine

to each of twenty Z-Im%*g' tation
180 rotations per mnute Aseptica mgtslnerﬂ;QiBﬁl&%lﬁszf the fer-

fi aDePur[ﬁcg@mloﬁ/éwtlhézteél@mderﬁdmtem(gcmasidex gent a- 10 nentey to a 2500

| i et ation tank.c ate) in sufficient water (100 m .)
t gl f:éﬁo 1 @é%bé‘ei f—éﬁe ;;gtf(’bqbog eri I fosert O makg(?é 20% sol uti on.
A i e i ) i 50 ml of waAPAA] theauf k@bbhiig conposi & on:

W t bBs ZmMuglsadamwnce dxgoquIdeSAwabadhtadd 5Ta.po*h/amres of acetk@ﬁ(éml Cool, filter and

A-gH) G
g\l scar ﬁF % f mg;é? h column Incubate the fg.sks and their ;er TS ipnr ?Cg P! % at ed S.al ts.
St etr?%&n xv)gu[étgﬁg days at 28° C, on a rotary 80 rota- 4.5 with 2
gﬁﬁebs&naﬁ ,andABsoRO AiGERdiduati® tions per minute, 5 cm stroke). Pool and
40 50 ml of methanol While stirring sdd the aseprically transfer the broth into a sterile
solution of 1 liter of acetone. Filter and wash inoculum flask having a side arm (total
the precipitate with acetone, Evaporate the volume: about 10 liters). 100
filtrate to dryness and take up in 50 ml. of
methanol. Add the sclution to 500 ml. of ether C. Tank Fermentation Stage:
45 while stirring. Filter and wash the precipitate Aseptically transfer the 10 liters of inoculum
with ether, Evaporate the filtrate to a residuc  to a 240 liter fermenter containing about 185
consisting of purified gentamycin, about 3 liters of the following sterile medium:
grams, assay: 961 units/mg.

Bacto-beef extract 600 g. 105
Bacto-tryptose 1000 g.
ExaMPLE 2. Dextrose (cerelose) 200 g.
0 Preparation of BA—3 (Mixture of Fractions Soluble Starch 4800 g.
A and B) in Laboratory Scale. Yeast extract 1000 g.
Follow Example 1 (parts A to C). Following Antifoamer on silicone 110
o, F ! then part D of Example 1, the addition of basis™® 100 ml
\J_'j// acetone to the methanolic solution of the con- Tap water qus 200 liters

55 centrated eluate causes precipitation of BA—3 -
tap (mixture of fractions A and B). The precipi- * the trade product “ Anti-foamer GE 60~
tate after washing with acetone and drying of General Electric Co. was used, but other

is sufficiently pure for use. anti-foamers are also suitable.




15 Cal ci um car bonat e 1.7 kg. In vacuo to 50 m . Add 500

m . of nethanol, Anti - f oaner 400 m .

filter and wash precipitate with cold nethanol. Wat er
qu.s. 1655 liters Dry the solid in vacuo over phosphorus pent- 70
oxide, to yield about 20 to 30 grans of crude Fer ment at
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at mospheri cal press tire; SUF1 ort? UI gelltdnyu 4N —adntxture—wtH

sure in an anmount d(b‘P“éQ fﬁs e, Hleeoluge 113,a_{mgt 10 10
(Fraction A) and tlg& %er 'f y ferment 1lor %ﬁf ;ﬁ S, 15 u dergjgf owmg condmons

(Fraction B). At the end of this R, the pot ency of

the produced aft i bi Otlé‘gﬁe F;ﬁ a peak V@Eb&"&so'ﬁa fernative Method for
the |solation of gessufe€ MBI NS subst ant |,al | §.5 GeSbeh hermDdiid. @,gessuae
Crude CGentanycin (as Sut&itaalble) f er n8e ratiogspet lmdnupH r emai ns
subst ant M.ln Filter the broth frompart C of this Ex- t he

“6 6.;.% 0 7As4mca"nheraﬁm kid capeehs of alepfes aflthtes Migeudvadhd frecipitite @triddrgedtn 350

liters " / 10 mentef ‘m‘l g@ E‘Hefsﬂ t?}tﬁrvsit-antlycmaﬁuﬁee)o!fl spffitient 2waBr (WO wmit er .

. , t l di 2

Wi le stiT+ing, ol ntp si‘t;oé“ mesm *fft% Rose! %o,ﬁh‘?t%% Brduced
anti bi ot /e aci d J ust p Filter !ta&hacetone fille® and discard 65
appr oxi tel,y. 25 unth! ptract 17 kg. rry prectipitaed bultwattdpise. pECoMiraieobot h

filtrata Dextrose 17 kg. 4.5 wn:h 2 N. sulfuric acid, and g]:entrate

. ] 15 i rbona 1.7 kg. in v 0 anol
washi ngs.Ad] ust prﬁ}“’@ BN 4 Ngg o ) ti I'%'CIC fgj

CGent anyci mé)(sas Sul fa&aee{c’ sodi urrquhyﬂg;gﬂe@e ac%g ms
from Tank Fer nent ati on: rraceouxele,eawlh abdut E(Et‘o-SaI rramdchdiO

m. of a Fefmen%&lé” 5’1"1 itatigg at ¥2 rqtgsy - mnyc " 5“@&‘ |(t“é“’ aepymately

aqueous s ti ﬁn go a%@ cigg air at about gns{\:’;s s@i@%
trade mar in mﬁ pakene t‘he éiﬂa} ibif A) and BAS3 75
about 1850 I|tersforoz4 1foe3r1rhs|11$at|on broth from(Frawoch)ousI y for 15 m nutes,

filter and wash th@t the end of this Refeneyngt s Fx uspend
1St Cakowan S E e SR G B RS
and the adhering fémﬁxe&ﬂommte pH) rendaink msramatl@emandt:mheme e EoE gakt € RS e@s Exters

of abouhe 3 of t66r ® Wht Ehe pmﬂqduseﬂl tmlephﬂ tuepeﬁd thmhamin 358thters f&r

10 minutes and fi¥ reaches a constant fury
m nUt es. EXt rmtlsiﬂ}?{)xéﬁ&n 34 Of the m“;é::f adé‘lﬁi @%@r C%m?gb g
and discard the nyceli al cake dj ust anol oad veshiHgs. Nejdsh BH N tdza

extracts. D. Isdldtien ﬁl@re#e QeWemsfqﬂl (esrStfee)t oodlu hbyom:th add R, kg ﬁa@ao-t g.]

met hanol sol ution ﬁégf@ g Me’f qter—ald) (“%hte 309 a :eous Eful i nhﬁﬂ é:?mtomerst?f g
Charge the neutr gkicgpd nstlﬁt & AR maﬂz’}“t@rﬂ{ec (soé%sﬁ%‘a DG heHROL Phuleire). . Stir
filtrate to a ssatabﬂmuesoetmhahgfmeadmrmtth @dm  Cvidorbadly oh 1€ ki) tiRérniad ash the

liters Anberlite part C of this E*@@Pb’n@d\/ﬂ#rﬂrc t?uapendt agiﬂqrs cakg vtlft; weer | Patcrleaﬂs agrfdry 4J®1 %
myceiium n (9 S it
i n met hanol (I’eSI \\ﬁi 'Eﬁn %geer,dég:)lltg llzy lﬁl 45 met a@ee? Stir for q?@ 1r51}u és an tiﬁr;ter
sodiumform Dis- w1th @p i %e@ SE Amw G titers of meth-~
card the el uat4o, ltmshmct thar'cEﬂ)b nnymhmhcammerustamﬂol hndnemﬁalnuahze&;eth@@nc erkdcat e
in vacuo to aboutth off g filtrate to 7.0 by iy, t‘??ssztthe@Htol‘ tpfuien Gabdue] 1000krerk)i 1§
the acid Iiters : ti“fiyf'féﬂmn?&tiiﬁﬁ’ge g T i Spoin A
el uates. Conti nuecoIﬁLnH WwHXR ébﬁtfain& 1B lietsUgkt e401vg tn il i ).
concentrat e t 0454 mbertite IRC—S50, inSts atldut fobn. Iis-NeWish adlunzewithiPo hrmcnlf exdh luadms
m. and filter. Aagt;iubet f%flhie IZ‘li(SitﬂaYt*@q;‘ta 3 aaglds %ﬂe e;:;ﬁ:g %C%@%g; ugggafelq?gtgt 100
7.5 wth 2 N SO%?J ti ﬁ@(} &f! uathC! 5 trate t
hydr oxi de. Concers fagie oiso mhamte lbd @hufies Ml \6 GRS At 1B DEBGLte 1At er
t he precipitat#d wlOpH of about 7.5 vma:cld\latodamt BalﬂumﬂuxhehcinNaﬂS bt 5]1C. 10
Render videdNge Yé’lﬁ‘éﬂ ,@ogceﬂtxfatg w nﬁ?ﬁ §neff methanol. Filter thgh)eeupttated 105
N il H o s

concentr ﬂ‘yﬂ@g‘g@ﬁefg% 2 Ffandc uo.

f &
qrq aj;tag\l tic ac1de

._.

LY

ghtolp "‘5& ‘Sj
Yield: a Ot\"/hyl{hj-ugm & nUAdid)ﬂvoltﬁ\ddofSlcéf&x UN3BSg, GdssapiC 635QiARs/m (assay:
625 units/ng. )3 cool, filig5Sthe podcipitdted| saby andavashr eci |tat ed salts and vvash
t hem wi t It/ acet oneten vﬁé??ngs Kﬁyl}gﬁeﬁe % ﬁlﬁt‘?‘@t ef 811 Batsrled Gtude Kenta-
I SO! ated Crude e filtrate to 45 with & Bﬂoﬁstﬁ Ofpé;ll ge tratg}ecincﬁf-}
nyci n Sul f at e: concentrate in vacuo below 45°C. to 100 fate, as obtalned Elt
4.5 with 2 N 6l Adgdrine ligee iofi methanolDfilees ahd/ disald  gExawmple,Gn uoletegeaﬁtva&yedpm thel IpH
concentrate in vacuo below 45[err]C. to 100 mi. fate, as obtained by part
D or Eof this 60 Add one liter of methanol, filter and discard
Exanple, in 10 liters of water, adjust the pH




1,021, 401
sodi um hydr oxi de and add

(Frac-
B) by Fernentation of M
pre- Echi nospora or

and air dry. Suspend the Scal e.

stirring add 250 m .

r cake in 10 liters of rretﬁéh’@‘im stir and

7 to 6.5 with 2 N
EXAMVPLE 6. 300 g. of
—Genptanycin and BA-3

of a 30% aqueous sol u- tions A and

tiron.of Santonerse S. Filter, wash the
its Variants in Techni cal 5 cipitate with water
65

By_carrying Touf 4}

D B3l R S e i o - BetFrac ok

Qf \t’. 30PN dArothacebi

var i gnttien fof |Sertomesse S tﬁ‘lffg Wsﬁﬁe%om c ke
2 Cl tate w1t dv d air Suspen
f 9! ﬁr{ AR010 ers of methanol, stir

ltrates through an

r’refiqa
r
EX a rrp | qCOIlt 1ters

f"gm”‘

out

Lgo Irﬁer‘lx e
I, aHE

%60, T UL ﬁ&‘lﬁm

adged tageous modicatwn EDAMRICE adid is added

ha beeﬁtﬂr h?@ P r Fqs ghen whijfea
st ik 4o e%:nag) ‘ih D b S Eh L egﬁlfubu
puri fi aghstoedt @F&f&'cﬁkesﬁhr water, chbnfeO
filter, filrdtasmd fhhigmaphadd & 10fvolmespE

cardhon qf,alkf‘éha L) fil

thsthus-fg
e T

Wi t
dr*Ylegﬁsse"glgm H.: tion't
25 as Sg, (fr Form

add FO0nibt. wadr and pass the solution through an

netitring add 250 mat g2 3095 g@iedul golu-of

| fileXS pxe;se& M nethpdl Etudajon ioh stiee agriof o
dilter ake znd fcprobiperthe Bltrates. Rhso e Weam"lamja fop I°f e Orfl het Heftessent§ al | y

Q elcﬁ@os and
purea an f&l@{vgﬁéﬁa mt:ﬁ ﬁﬂurﬁ

el uat essoo Iﬁndlnexre BAsh3thé Fct’:l&ﬁii mo:ﬁsmA @ge
corrbl ndigere bl sebanol Hldv@mbme ttes elpdtey.e| ap

aCﬁﬁn%lapm nt tva y’ergClidiS‘iWS:’% g’%talned

Rtz to an advan-t @geous nodification the sul furi

nta-o f W»Wab rochlogiq egidh na@
& ,1 OHC{l}ég 1 S CS

hy@r Mpb’wonc ofa(ftedfgm@on d@m rtat ehytihaehkgﬁé gn a filter, wash

Fﬁ‘ﬁ zaéw TH L&l a grams; assay:

Repgak ¢ ishe net hanol

Mtiogschyjapnd B by Fefmsptaéph . o e
iG] iBoYaimy M ecRiR sp ra var.
ﬂ%]@g RGthOgekrhih oS reRbreNORET § | RA-401
xafaplle 4 withQyophilized cultu¢eOH f :gr’r) in

I ne the
Examqmspecaﬂd/or 5, gentamﬁ}ncent rate the
PoendoBy agswred. 15 1
tation is conplete.

EXAr.?I&E 7. untilzs

eaataé?il of G f‘P?h r.ochl
punﬁe ul—lo
ga:g;? Example 1 g
f,wa‘i»'@n Qs ﬂﬁstr[bEd p rDIG nassites,
4| md 1486 i eluate to pH 45/\agzh t he
'd in part G of
ust t he
smp@ar med gent a-
2 Aiic eqstoga| gsat e and
60 @lg m ) g’;f he residue
A0 NS/ HIER B ot hanol  and

35 in

&8&] C}:llel‘.:tl EQﬁ'ec

glqa 0

e%out

acet oneamz%oblgi;c&we tﬂump%mnplg}%f@ed gent arryC| n G Preparation of

Gent ar‘ry‘él “E?ﬁ“rﬂg °6b acetone 85
T ophilize to yie out htamy 1 V\‘Lanth te.

Gent arryﬁ gf‘ cmaxf&m ng;h an assay value of Dﬁfﬁéflﬁ& g i ¥ ﬁg l nasf.llfﬁp ?)0[ er I‘] C.

Yi el 86 @hAUTI20 units/milligramDi SSOl ve 10 @braigéd @bﬂidxﬁgl tadmg@rbt @mscm RAnd U

granms; assay.: aboEug p8L20 units/ mili
Exanpl i.n.1500 XAM wat e
ani oni c eﬁr&gﬁ%ﬁaﬁeﬁﬁ #mcsa

f orm . CPaeerExample 4 (parts A to C, then D
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sphqqusmntpmﬁ hat e.
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SeET ghe@)n
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(obt ai nakt ad @med |z1nglgh e ceuxhxhﬁra fﬁ:fshlypar b@alﬁ)zsarmsz 74°/,, H 6.43%, N 13.61%,

4 raie io resi 2%, S 7.64%.. EXA
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t he B9 xoffyme }:i{a%wyh\r) I_a@g];op(l gnd squqd, Tfleer BﬁU‘t3 (Fragupn B). However, the prepara-
com ine Itrate” 1s concentrated so as tion of the helianthate in the above manner

eliminate acetone, resulting in an agueous solu-
tion of BA—3 (Fraction A) and BA—3 (Frac-
tion B). The solution is adjusted to pH 4.0
with 2 N. sulfuric acid and filtered. There is
added ten volumes of methanol and the result-
ing precipitate is filtered, washed with meth-
anol, and dried. The dried amorphous material
consists essentially of the sulfates of BA-—3
(Fraction A) and BA—3 (Fraction B).

55
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does represent a purification, since upon con-
version to the hydrochloride (by dissolving in
2 N. hydrochloric acid; filtering through a bed
of charcoal; concentrating of the filtrate; add-
ing of six volumes of acetone; and separat-
ing of the hydrochloride thus precipitated by
filtration, and drying), a product with an assay
value of approximately 760 units/milligram
can be obtained.
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obt ai ned. fied gentfin ycm sulfate], a product with an (no volanle ultravwlct]abOZl 401
EXAMPLE 9. assay value of about 7¢H¥&}/@AligrANCnCHEM C}htbu@R(mEFEfSI ESmeF THE
Preparation of C¥fP%#%i n Rei neckate. ANTI HFOTh %ﬂ F§?§ D FROM
THE Di sspl ve 2.2 0. gefuses Ygle gentanycin sulc BOVE" FERRED
OORGANLSMS.  Prepardiibf fiuiei Sdaenin Sflt paQesaD amds&a@&hx k¢a(fgl gad)
; ro@z%%’éblsaﬁ Ylepﬂsulfamc @t§1d5 in 22d1m5) of wat er. AdeRag2 ni .
. '. d Vﬁ?‘ V%’ Er)f[ f)fw o) Nerr. mlec @%[ aqueous
@_%n Nk ﬁm hr'fa[delﬂrge-blsulﬂ?eg P @a LheBiiqmal: 95
char acterM| cs: m 100—SM00 I m§, hgormnxtsm &t 3000m tenfpermmum;a fgmup Op&

Mel ting poi nt (Keoinktes adsd @Ietlb laming,

nitib e (pl mes
R e e R el

over ni ght Fi b efne hs &H%&l&b tsa eFilosml 9’@1“’ in water) 100
70 10 ice wat erthampekcigitaye with wabarol ovethe hmspﬁoas‘d@zhty a El enent ary

t;'g:hd then al | ow5ﬂ6 st and

anal ysi s: peﬁl“‘tgx Afe YRGS, splaers Z@OfPIF?éS Rel‘f?é’c fﬂr RFTS 515 or
8.52% N 1347900, hole. aguequs meRaangl GRLa J’é ‘ﬁil c el
27.81% (by diggf ﬁﬂ@s@ ﬂ%xssdﬂﬂ fof gentamiRiP si—2 fodh zﬁifnli Gve in methanol, 105

el ements are pr efaer{tobtamed accordihaatb nple 4@)2411 5@1%era|E¢1y4§odl®% ml\let&azolieﬂépluble i)
Qual i tative and dﬁ% f’f Pigte "gﬁ‘s %oé {sedium 7 "Ii % gnd glggenatyd Iy dmoahons.
The Reineckate syffy e 2‘& G ‘“ﬁé ey R i

none M norsg g nmht 1aesmlo leth@mnﬁ@raﬁce&pomdl n@,
gr oups 2. Y6 Bburs at room temperature. Add the solu- VII. Infrared Spectrum 110
tion to 7.5 liters of methanol while agitating. Figure 1 of the accompanying drawings
Filter the precipitate and wash with methanol. shows the spectrum in Nujol*) whereby A
Combine filtrate and methanol washes and add  represents the wave length in p, v represents
55 10 9.8 liters of acetone while stirring. Filter the the frequency in cm™ and A means absorp-

precipitate, wash with acetone and dry. Yield: tion. 115
178 g. of an amorphous white powder;
activity 580 units/milligram, *) Nujol is a trade mark for a mineral oil on

Analysis: C 26.44%,, H 6.18%,, N 5.54%, bydrocarbon basis sufficiently pure for infra-
60 S 14.66%, Na 7.49%,; Total ash content red spectroscopy, obtainable from Plough
22.2%,. Inc., Memphis, Tennessee.



co-produced antibiotics but still may be 3. Cnethyl groups

2.97% utilized as a purification, since upon recon- 4. Van Sl yke
—nitrogen—10.18% 20 —version-to-the sulfate [by -di-ssolving of the - 5.

Ni nhydrin test positive 80 Rei neckat e i n aqueous net hanol ;

adsor bing on 6. El son-Morgan test (am no to a strongly basic anion

exchange resin sugars) positive (Anmberlite

| RA-401 S); concentrating of the 7. Maltol reaction test negative

el uate; _adjusting of the pHto 4848%h dilute  (no maltol fatmation after

25  sul f Ut C a@6rbbn ekl n@rﬂaﬁealf,i W= V QirdhlE Ss:=Ofery Birdhy, shh@alldengatei th al kal i)

85 andzkare, amd-sFmodeeatd ng wwbng he= prleoedoatt the dlowipgiwave length®, Furfural test
negati ve fied gentanycin sulfate], a product with an (no volatile
ultraviolet ab- ;| assay—vave—of—about—/00—uritst4 | | i gram can

sorbing productg forned* ) be obtai ndgak strength

after heating Wwtlh 40% 5 59 . . . s '

aqueous sul furic |acid at3 g :::::,_:,,,:,__QOIS%;O EXAMPLE 10.
100[err]C.) Rr epar at 3ah of..the..Sodi.ush Salt of Genta- 9. Sakaguchi
test (for guani- ng i - Poly-N-Met Byl enesul fonf ¢ Aci d.

di nes) s.3pegative """ Dissolve 16.4 g. of gentanycin
sulfate (from part Fess Exanple.4).. isn 108 m . of water. [I11.

Mol ecul ar wei ght:] 35 Ad#@.230.4:..0f..sodi-um+for mal dehypge-bi sulfite

Cal culated (in the assunpgfon of-ee-ee gb (roady n - 1p0-200 ng. portions.
Stirr for 30 gre ~N-meEthyl ‘grQup per m nut es, add
triethylam ne untjil the plrises...... nol.eaw | @yoad) 545;

to 6.8 and continue stirfidAg-for--18-hours. Found [ebullioscopic in

met hanol ) 543. Add 1@ % r'ea'ct'i'Un"ni'xE%Lse to 5 voJunmes of [V. Optical
Rotation: 40 netlhanol andgcoql..i.0. 5] errl«C. Filter apd wash [[err]][err]
= + 146[err] (1%4n—waters 160 +he—pFeci pitate w th net hanol
and then with V. Solubility: ether. Air dry. Yield colorless anorphous
Very soluls &4 farmwdb2r ; sol ubl e in pol ar powder .

- ; adil .sal a ng . thejr: aguenus RS ecipiffitjon .
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Di SSQbV GrinktiPackk sal areq@rﬂ?,laa%@iha sGillc, 10w F ABhAcie HicohoNé@ Wkone3 Of UDI € i N
met hanol ; 105 fate [obtained according to exanple 4 (F)I in noderately
sol ubbe 4 Hyévddaridd:; i nsol uble in 1.3 liters of water. Add 366 g. of
sodium et F{ngggﬁtzene gﬁgﬁ?ﬁpg fat.ed hydrocar bons. f or mal dehyde
P S v el ¢

bisulfite i B8 t i M B¥Yavi ol et Spectrum a period of

20 m nut es. Eﬁ%&ﬂ%@H to Conpl etely transparent in the range of from
50 6.7 with 35459, et hyhary,ne Nangosf i 1o badsy, 226 24509, err] . 16
hours at roomtenperature. Add the solu- VII. Infrared Spectrum

110 20t ofolpkylity: Fery jselehlesin yfateprpnd polinMlighty sofybleipiagnol  Figure 1 of the
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shows t hansp@Chéctim (NijorNUjsed Agurevd &df @RYardvingsy Conbine filtrate and net hanol
washes and add represents the wave length in [err], [err] represents 55
to 9.8 liters of ;acetone while stirring Filter the ;the frequency in
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14.66% Na 7.49%| Total &gh content::::: r &Spectroscppy, obtainable from
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(w=weak, n¥

strong,

9
sh=shoul der)

m -s=moderate _to_strong, s= _ located at_the follow ng wave | engths: .

vs=very strong,

The absorption

are noder at e,

peaks

[err] ([err]) Peak strength
3.00 . ms 3.10 sh
3.25 sh 3.42 . s
4.30 . w 6. 35 . m
6. 85 . s _10 7,022g01 ms
7.50 B. Sulfate: sh (broad) 7.80 . sh
8. 77 w Melting point  218—237°C. (d&.)06 . m ( br oad)
9.52 . S Elementary Analysis: 9.78 . S
10. 45 . Mecay, H 6.57%, NdS.46°/:, N 41.%312,{,;‘58 0, 31.22’*’/(,.Th
VITI. Salt fogmationg,,: tamyci. i $,,8 erately strong base e
salts are obtained B?n%%égéﬁQ?ayggh,ofﬁn (ﬂ@ﬁ?g%m?eadylx forms salts wth
any strong their addEBsSesiyt i(8niudnd St barept of b dsavingb)e h organi ¢ and
i norganic acid. In general, the a water mscible organic SPlant’|
preferably a 10 mneral pcrd—salts—are conptetefy water—sotyble. [ower
al i phatic al cohol or ketope.) 1§(i%. Hvdrochlg?#c‘]'%‘?ngtil Mel ting point
194-209[ err] C. (dec.) OatdssalasRot.ation s hbgsr]][efr]=+113[err]
(1% in water) B enent aBy5Anal-y:si.s:...... Vs o C 35.47%
H7.27% N 9.69% O 22| 46% 2724::90%:---20-- b Solubil|ty: Very
sol ubl e in water and net hanol; skhght[y:$§[ublejﬁh_gﬁﬁ nol ,
i nsol ubl e i n other common| organi 6.50l.v.ents........ m-§f rared spectrum
(Nujol)-(See figure 2 of|the dr 11°E) SERETERRTRIOR $ [err]
(Lerr]) Feak stremgth o 4

777 it w

8.709.75............. vs (broad)

10.27 ooiiiiiiiia., m

11.38 .. ...oiiiiia.., w (broad)
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C. Other Sdlts:

Gentamycin by the action of the appro-
priate acids (or of soluble salts thereof) in
aqueous media is convertible into insoluble or
slightly soluble acid addition salts. Where the
acid anion is pharmaceutically acceptable, the
salt formed with gentamycin becomes suitable
for incorporation in an aqueous or oil suspen-
sion formulation. Such preparations, adminis-
tered parenterally, provide depot effects with
slow release of the antibiotic. In general, the
fatty acids having eight or more carbon atoms
provide such salts of gentamycin wherein the
solubility has been reduced. Representative of
such acids are lauric, stearic, palmitic, oleic
and the like. Indeed, other acids behave in a
similar fashion in providing salts with genta-
mycin wherein its hydrophylic properties are
counteracted upon by a hydrophobic com-
ponent provided by the acid anion. Other
types of acids which may be employed are
aryl substituted alkanoic acids, such as phenyl-
butyric acid; aromatic carboxylic acids, such
as naphthalene-1-carboxylic acid; substituted
sulfuric and sulfonic acids, such as lauryl-sul-
furic and dodecyl-benzenesulfonic acid, respec-
tively; further cholic acid, Fernholz acid, and
related compounds such as tannic acid.

IX. Miscellaneous Properiies:

1. No reaction with 1.8 N. methanolic
hydrogen chloride at reflux after two hours;
quantitative recovery of starting material.

2. Antibiotic activity of gentamycin com-
pletely destroyed by hydrolysis with 6N hydro-
chloric acid at 140°C. in 15 minutes. With

2N hydrochloric acid at 100°C., 7 hours reac-
tion time necessary to completely destroy
activity.

3. Stability: The activity of gentamycin is
not significantly altered when an aqueous solu-
tion of the antibiotic is subjected to a tem-
perature of 100°C. for 30 minutes through-
out the pH range of from 2 to 12.

4. Other Derivatives: Gentamycin  like
other antibiotics having primary amino groups,
is transformed into N-methylenesulfonic acid
derivatives by the action of sodium formalde-
hyde bisulfite (preferably upon gentamycin
sulfate). The cxtent of conversion of the
primary amino groups of gentamycin to the
N-methylenesulfonic  acid  derivative s
governed by the amount of formaldehyde-
sodium bisulfite addition compound used in
the reaction. The pH of the medium from
which the product is isolated determincs
whether the product is a methane sulfonic acid
or a salt thereof. Other analogous sulfonate
derivatives are prepared by the action upon
gentamycin of the addition compounds of
aliphatic or aromatic ketones or aldehydes
with bisulfite. Thesec derivatives exhibit
altered therapeutic indices as compared with
the parent antibiotic. The derivative of genta-
mycin wherein all the primary amino groups
appear to have been converted to their respec-
tive N-methylenesulfonic acids is prepared as
in Example 10. The properties of this deriva-
tive are as follows: Soluble in warer, insoluble
in methanol; [a]p*=+49.7 (1%, in water);
infrared absorption bands at 2.90 (s), 6.08n
(m—s), 6.50u (sh), 8.72u (vs) and 9.62u (s).
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GRfher ih]ilca(telé’/streakmeﬁt entbiotic activity of

3.00 ........ ... ms 3.45 . . .. S

4.27 . ... sh 4.95 . . ..., w

6.27 . ... .. S— 664 sh

6. 85 S 7.27

S 7.58 .. W

7.95 .. sh 8.27 . . .

8.95 .. . w (broad) 9.20 ..........

(broaq) 102148h 25 ..., sh (Bt oad)

10. 98 x. Paper chromatographic Woperties: Pseudomonas. It is known lthe 42 number- - - - - - - W

(bl’ oad) Gentamycin, as determined by paper of Jo@@al. infections. due. to. gram-negive 60 10

1,021, gflg%natogreims,blg difieyent £ @r@ other bas:c orgams tupcf: ; rigo pﬁqtamyaﬁ gap37[err] C.

(decs) :rsxéxe iotics yn 0 talngﬁg% a%'?rll?ry usefu Cg}) trt‘.f:it:mg1 CStﬁdneyr(;x::gc 31.22% H

6. 57% forth ué% udd Ithose val é‘laﬁ E?ré ract tients. The @i cal Rot ati on:
by

pa
1(; afangriedagsjpactébum (i n

Nuj ol )I%Se’ém%ﬂiﬂ eytse andiratsfsenappee eheadii- n
[err_b €

in~seven different,
bxotxcs produced

ﬁ%"&

M[Ic?cpg%ﬁample of such effect, gentamycin has been

eus and Pseudomonas infections easily
mits clinical utilization. As a particular

. 95-> ora species -diffed g genta-  successfully employed in treating a chronic3. 45
e vrsrcm in that they are not bases, they are not  Pseudomodes2Mdney .infection at a dose. of 78h
. broad spectrum in their agjjbio 1mg./k administered three times dally
4. 80 ‘and they_are not extractable &?ﬂ] ?-:bllf{%—% Thlgslmff;c,cnon w 1c id not respond wel 6. 14
* 015 type erlite resin as described in this case. other therapy wa letely climinated f
_6- 86 S the urine after one day of treatment and@id . . .
L. §A-—3 (MIXTURL' OF FRACTIONS A not recuy edibafter 14 days Similar responses SR
7.77 . .AND B), prepared as ggscribed above, have been ehcned against several gProtgus>Q 75
vs (br qféﬁims the following physical and chemical infections. m’a 2?3%“ that gentamycin m
. rties: possesses  an {geous * combination * of-
11. 38 1.Analysis: W (broad) unique types of activity in conjunction with
a) Qualitative elementary analysis: low toxicity permitting its use in preference to 80
C, H, N, O; no other elements present. other antibiotics.
b) Qualitative group tests: The antibiotic activity of gentamycin is 1120
1. Ninhydrin positive units/mg.; that of its hydrochloride is 820,

25 2. Elson-Morgan positive and of its sulfate is 800 units/mg.

3. Maltol negative _ The comparative in vitro activity of genta- 85

4. Furfural negative mycin against a variety of gram-positive,

5. Sakaguchi negative gram-negative and acid-fast organisms is set

6 Methoxy groups negative forth in Table VII. The susceptibility of the
microorganisms to the antibiotic was deter-

30 II. Solubility: mined by the standard tube dilution method 90

Similar to that of gentamycin. as follows: in each instance 10— dilutions of

I11, Ultraviolet spectrium: 24-hour broth cultures were employed as
Transparent in the range from 220 to 400 inoculum with the end points taken after the

mu, incubation for 24 hours at 37°C. Except where

35 IV. Sdlt formation: indicated otherwise, the growth medium con- 95

* Sulfate: White amorphous powder; soluble sisted of a brain-heart infusion broth (Difco).
in water, insoluble in ethanol, methanol, In the rable, the sulfates of the particular anti-
acetone and other common organic solvents.  biotics were utilized in the tests against the

V. Paper chromatography: Exhibits the same microorganisms enumerated therein. The

40 Ry values as gentamycin in systems A, B, C, minimal inhibitory concentrations, however, 100
D, F and G (see Table VI). In system E, a are expressed in terms of the pure base anti-
resolution is observed with BA—3 (Fraction biotic.

A) exhibiting an Ry value of (.15 and BA-—3 The in vivo activity against certain bac-
(Fraction B) exhibiting an Ry value of 0.23, terial infections in micc has also been tested.

45 as compared with the Ry value of gentamycin The mice were infected with an inoculum of 105
in this system of 0.45. the particular bacteria administered by intra-
BioLoGICAL PROPERTIES OF THE ANTI- peritoneal injection. They were then treated

BIOTICS OBTAINED FROM THE EXAMPLES. by subcutaneous injections of gentamycin sul-
GENTAMYCIN possesses a broad amti- fate (724 units/mg.) dissolved in water, said

50 bacterial and anti-rickettsial spectrum. It is a  injection administered in two equally divided 110
useful anti-infective agent capable of effec- daily dosages. The protecting dose for varying
tively inhibiting certain disease manifestations percentages of injected animals was deter-
caused by Staphylococcus aureus, Klebsiella mined as shown in Table VIII,
pneumoniae and other pathogenic organisms. The acute toxicity of gentamycin in mice

55 It is also useful in treating mastitis in cattle.  has been determined in the standard manner 115

It is particularly effective in combatting by a variety of routes. Utilizing the above
urinary tract infections caused by gram-nega- gentamycin sulfate in mice weighing 18 to 20
tive organisms such as species of Profeus and grams, the following data was obtained:

Mode of Administration LD,, (mg/kg. mouse)
120 subcutaneous 675
intraperitoneal 550
intravenous 75
oral >10000.
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2N hydrochl oric aC| d at 100[err]C., 7 hours reac- Gentanycin by the
action_of the appro- _tion tine necessary to—conpletely —destroy-10—priate
acids (or of sol ubl e salts thereof) in activity.
45 aqueous nedia is convertible into insoluble or 3. Stability: The
activity of gentanycin is slightly soluble acid addition salts. Were
the not significantly altered when an aqueous sol u- acid anion is
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TABLE VI Conparison of R err] values of Gentanycin in

vari ous systens with those of other basic

anti biotics — —Systent

and Rl err] Val ue Anti biotic A B C D

E F G Gent anyci n 0. 59 0. 26 0.1

0.3 0. 45 0.0-0.25 0.0-0.48 Neomyci n 0.22 0.12

0. 29 0.0 ;4 0. 05 0.0-0.13 ;,9.8; 0. 50

0.20 Kananyc-A—0-30 o

0. 02 0.76

0.25 Neam ne 0. 30 - TaBLE IV - 0. 30

0. 05 0.75 Streptonycin 0.57 0. 40 0.21 0. 06

0.03 0.0 Test @a.ra) 0. ﬁ%{urpurea M. echinospora M. chalcea M. fusca &9

0.19 St r ept ot hiyt@terUsed. SRRL 205330NRRL 2965. 2ATCC 12452 RRL B-943 ATCL (0026

0.0 0. 18—FParomomyern—6-33— 631 F+—— 6386

0.03-0. 29 0. (fyabinose 089  VidgWkin gel27  godg 19 god g 53

- 0-0.25 Celiwlose 0.0  poor 0. 43- &5 Dl;kbyxdr 0-  §dof eptorrygéoﬂ 0.53

0. 36 0.18 0.03-0.3 0.

0.45 * Syst ens;Glucosep 80 mep¥anol (ig°hat er) 8P°d3% NaCl 8°°¢si ng p&‘ffér

buffered to pH 2. GaMoich Sul faf;e - bisulfate. ¥°d Propangl,g pyri di gg -

acetic acid - water. (15:10:3:12). C. Propanol - water - acetic acid.

(50:40:5). D. 8ewtequeous phenol . PEor Wt er -fiat ur at edpfnt but anobpoor

cont ai ni ng 2%p t nesul fonj ¢ acid. . But I - watep (84:16) + 2%

pi peri di ne. %@gse - but n(grl (94: 63 + 0. 25% p-tol uen suI f oni cl’am d.
Mannose fair fair good good good
Raffinose poor poor poor poor poor
Rhamnose poor good poor poor poor
Starch good good good good good
Sucrose good good good good good
Xylose good good good poor poor
Inositol poor poor poor poor poor
Mannitol poor poor poor good good
Sorbitol poor poor poor poor poor
Control

0.59, yeast extract poor poor poor poor poor
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Antibiotic Spectrum (ln-vitro-Activity) of

1, 021, 401
TABLE VI
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St aphyl ococcus epiderm dis DA 41 0. 375 0. 25

0.25 Sarcina lutea ATCC 9341A 0. 25 0.75

0.25 Saretrha—tutea———ATFCC 9341 .- 0.-25 . 30—
0.25 Streptococcus pyogenes DA 21 6.0 *** 32.0

16.0 Streptococcus fecalis DA 20 12.0 >100.0

16.0 Streptococcus fecalis ATCC 10541 12.0 >100. 0

48.0 M crococcus JI avus DA 60 1,021,401 0. 075 6.0

0.75 Cor ynebactm Lum-sinplex DA 80 205 -

0. 25 22 1,021, 401

TABLE VI | M croor gani sns Test etlasLe VI M ni mal

I nhibiting Concentration
([err]g./m.)
Desi gnati on*
Aer obact er

24.0
0.25
0.75
1.5

3.0
6.0

Comparison of Ry values of

lglth those of other %gsilcgg@bmgy%é”m Pc Name

Gent amyci n n G am Negati ve
aer ogenes DA 90 0. 5755tem* and R; Value 94. 0
Aer om)nas sal non+-eite BA—166 6—25 30
Al cal | gefigdbictis A B ATCC 19153 D 0F025 F 6.5
Al cal i ge@mﬁﬁal bSo 0.2 TCC 450 45 gs 0,8
. . . 0.0—0.25 0
Escherichia coli DA 110 1.2 12.0
Escheri chNgomyghi  0.22 0.TCC 10386 0.0 1.83(2)(5) 0.0—0.13  01®R~D50
Kanamycin  0.30 0.18 0.25 0.0—0.35 0.15 0.02 0.76
0.25
Neamine 0.30 — — — 0.30 0.05 0.75
Streptomycin  0.57 0.40 0.21 0.06 0.03 0.0 0.0—0.33
0.19
Streptothricin  0.36 0.30 0.27 0.27 0.09 0.0 0.18
Paromomycin 0.33 0.11 0.38 0.0 0.03—0.29 0.03 0.25
Viomycin 0.27 0.19 0.51 — 0—0.25 0.0 0.43—0.65
Dihydro-
streptomycin  0.53 0.36 0.18 — 0.03—0.3 0.0 0.22
0.45
* Systems:
A. 80 methanol (in water) + 3%, NaCl, using paper buffered to pH 2.3 with sulfate — bisulfate.
B. Propanol-pyridine — acetic acid — water. (15:10:3:12),
C. Propanol — water — acetic acid. (50:40:5).
D. 80% Aqueous phenol.
E. Water-saturated n-butanol containing 29, p-toluenesulfonic acid.
F. Butanol — water (84:16) + 2%, piperidine.
G. Water — butanol (94:6) -+ 0.25%, p-toluenesulfonic acid.



Escherichia internedi a DA 111 0. 375 1.5
1.5 Kl ebsi el | s pneunoni ae DA 1 0. 35 0.75
0. 375 Pr ot eus hydrophila DA 120 0.5 12.0
12.0 Proteus vul garis DA 121 6.0 16.0
12.0 Pseudononas aer ugi nosa ATCC 10197 0.1 0. 25
0. 25 Pseudonbnas aer ugi hosa ATCC 9027 0. 25 12.0
1.3 Pseudononas aer ugi nosa ATCC 9721 0. 25 6.0
1. Pseudononas aer ugi nosa 10145 .2
3.0 _PBseudonnnas aprugi nosa l’ozﬂﬁ&? 8709 2 ?E ?_1__ 138
1.5 Sal nonel | a schottruel | eri DA 10 1.5 12.0
1550 Sal Im)nel | a typhi muri um Tasie DA 11 6.0 12.0
12. Sal nonel la ty rium 9187 3.0 12.0
12.0  Acid Fast ‘W%g@zé tﬂ@% ) Soomiat A 150 0.15[err]
act eri um t bercu 03|s H 37 RV
0 20[-erHer PA-+efers—to Schering

CorporatlonAQEWF@@@Wbﬁ“Né *% 10p Ye§lpimphy {

FUREMose Medi um *** 5%

Human Serum Added [err] i-beef_broth (Dif &Y err]lerr] Dubos - Medium

:e T!?Eﬁﬁﬁﬁeiggfngyboxxg@ﬁy,@ne S Gedvniyaia nnnn@h@ﬁmﬁ) Neomydn' t ween" is a

O] G Ponwe . o) 23
Bacillus cereus var. mycoides DA 30 0.5 8.0 0.5
Bacillus cereus var. mycoides DA 34 0.5 1.5 0.5
Bacillus cereus var. mycoides ATCC 7064 0.75 3.0 2.0
Bacillus megatherium DA 31 0.075 0.25 0.075
Bacillus subtilis ATCC 6633 0.015 0.035 0.015
Bacillus sphaericus DA 32 0.1 ** 0.75 0.25
Bacillus sphaericus DA 33 0.05 ** 0.75 0.075
Brucella abortus DA 70 0.25 0.75 0.5
Staphylococcus aureus ATCC 6538P 0.075 0.75 0.1
Staphylococcus aureus ATCC 12715 0.035 0.5 0.035
Staphylococcus aureus ATCC 6538 0.175 0.75 0.375
Staphylococcus aureus ATCC 9996 0.25 1.5 0.75
Staphylococcus aureus ATCC 1163 0.175 0.75 0.375
Staphylococcus aureus Gray 0.375 1.5 0.25
Staphylococcus aureus Smith 0.25 0.75 0.375
Staphylococcus aureus DA 40 0.25 1.5 0.25
Staphylococcus epidermidis DA 41 0.375 0.25 0.25
Sarcina lutea ATCC 9341A 0.25 0.75 0.25
Sarcina lutea ATCC 9341 0.25 3.0 0.25
Streptococcus pyogenes DA 21 6.0 *** 32.0 16.0
Streptococcus fecalis DA 20 12.0 >100.0 16.0
Streptococcus fecalis ATCC 10541 12.0 >100.0 48.0
Micrococcus flavus DA 60 0.075 6.0 0.75
Corynebacterium simplex DA 80 20.5 —_— 0.25




TABLE VI I | In Vivo Activity of Gentamycin

Dosage gent anycin Per cent age I nfecting M croorgani sm

[ err] g/ nouse/ day Sur vi val o Kl ebsi el | a pneunoni ae
O (Control saline O T

sol ution) 20

20 30

50 40

80 50

100 22 St aphyl ococcus _aureh®@4ay) 40

40 60

50 TaBLE VII 80

100 Sal monel | a schottnuel | eri 80

50 VWHATVYECLArM TS = - Sal tprecigitation or
a conbi nation of bofhwcmmgms’f? TR %r ocess for HE™H b ggg y OF " PHE ant i -

met hods. biotic identified as gemmamyci-a—and/lor the anti- 8. A
process accor di Sptenetia@Nymeof cl ai BPesighatpn* hi otGegsmycdent | Kinadydns BA-1eomycin

(fractions A an%wm—ﬁrmmmmnﬁm,
whi ch conpri ses g a mcro- biotic conpound thus produced into a
sal t or gani fmobikcted fegogaeeci es MDar enmonosporarspur - Wi o an aci d24ionto a
reaction product with a ..jpurea qr. the species M crononospora echjno-

bi sul phite addi IAF‘BHW%FF]!}B‘E‘H&‘EM a %@th’ e or 0'2%spor a, or-& gent any?:'izg

and/ or BA-3 proQugligenesibp. al dehyde agaxctiogssl ar | y ofges mal dehydes into anpg %9 ing
nmutant or variant thereof, until at |least N-acyl or 0-acyl derivative or
into a Schiff' s Alaligenes feciihe compddt® Haki ng sdbstantial @i biotic lBase.

activity is proguggsnang;isol ati ngmt jjpeast onegs 9. A preocess accglpdi ng

to any of clains of the antibiotic conpounds thus produced. 1to 8,
substanti al | y a$sdherichiz gtlef or e deddiGoHE86 1256 A proceBs0 accordi ng.0t o
claim1l1, wherei rﬁschancgia%eer;lg&g fied Idﬂ‘ gﬁarrpl es 4L.to 10. 15 . the incubated

m cro-organi smis MCF o ono- 10.7 An anti bi otic conpound or a derivative
50 sSpora purkkbsida phfdioni053. DA 1 0.35 t herte™ , obt ai paf e by
a process accordin 0 . 3. A process accqording to cl.aiml, wh in
any of clainms 1%{‘5%.3‘3"‘“’1’1“1"‘[ he i ncug:{agt g% mcr o?]ofgani sm i LZ cr om)ng-a'% 11.
The anti biotic ipgsdt vilgeel as gent amacin, gpor a echi nospor a NRRI122985.

a basi c organi c _substance, havi nr%ra nel ting 20 4. A process according to
claim 1, wherei FseufRmonts 51eawe[ eYCG W1¥08[ er . with ddePnpositi oh-2?55
t he i ncubat ed mMpgd,@smdndadusilesh S M1dcosmno- a gspecific optpcal rotagison

[[err]][err]= + 146[err] (1% spora echi nospora var. ferrugi nea NRRL

2995. in wat er Pseudemopiscasmginesp y  aKIG/8RE, C=50-%0% 6.0 1.0
Pseudomonas aeruginosa ATCC 10145 0.25 12.0 3.0
Pseudomonas aeruginosa ATCC 8709 0.25 12.0 1.5
Salmonella schottmuelleri DA 10 1.5 12.0 1.5
Salmonella typhimurium DA 11 6.0 12.0 12.0
Salmonella typhimurium ATCC 9187 3.0 12.0 12.0
Acid Fast
Mycobacterium smegmatis DA 150 0.15¢ — —_
Mycobacterium tuberculosis H 37 RV 0.20%+ —_ —_

* DA refers to Schering Corporation Collection No.
** 19/ Yeast Extract, 19, Dextrose Medium
*%%x 50/ Human Serum Added
Yeast-beef broth (Difco)
¥ Dubos — Medium - “tween 80” (= poly-oxyethylene-sorbitan monooleate)
(“tween™ is a registered trade mark)



5. A process according to claim1l1l, wherein H=8.52%
Wi th ,the incubated mcro-organismis Mcronono- no other elenents
present and a nol ecul ar 25 spora echinospora var. pallida NRRL 2996.

wei ght of 543 when determ ned ebul | i oscqRbLs; 60 6. A process 5
according to any—e#—ei—ai—%—&—&l—%—ﬁ—ne‘ﬁhénd—bemgﬁﬁw—sewbke—bn—

N=13.47% 0=27.81%

water, Jto 5 wherein the mcro-organismis incubated aqueous acid
medi &, and™«tet hanol, and sub- under BaEn¥Hded aerobic conditions at a
tem X perature from

stantially insoluble in etheg y:henz
25[err] to 40[err]C, and a pH fro?ﬁg vil &&%@So@&@

genat

infra-red 30 6 to 8 i

spect rum when suspended._i
carbon off*

ni trogen.’

i.n . hydro- 65 p

PPREC B8 cingb| Bergegte d
SRR | as OSRE f, o oy Sunvar " 3"

hedhfcil”
hycﬁ%@grbons; havi ng an
i ' rption

Ei qur% 7. A

process according to anxiesdiell§ lpadui®nide 1 her ei no (@@irslQatingé ansparent to

ul tra-viol et

in the range 220 to 400 nferr] and

acid and the
and/ or BA-3

70 the acid extract by adsorption or frac% onat e hereisra.
1,021, 401 23
TABLE VI |1 bn Vivo Activigy of Gentanycin
Dosage gentanycin Per cent age I nfecting M croorgani sm
[ esigdipy/ nouse/ day Staphyiprageps aureus (Gray) 40 Kl ebsi el®a pneunoni ae
0 (Gontrol saline O 60 50
sol ution) 20
20 80 30
50 Salmonella schottmuelleri 80 4%0
80 L)
100 St aphyl ococcus aureus (G ay) 40
40 WHAT WE CLAIM IS:— salt precipitation 0f98 combination of both
50 1. A process for the production of the anti- methods. 80
100 biotic identified as gentamycin and/or the anti- 8. A process according to any of claims 1
5 Dbiotics identified as BA—3 (fractions A and to 7, followed by the conversion of an anti- 40
1 B), which comprises incubating a micro- biotic compound thus produced into a sal
organism of the species Micromonospora pur- with an acid, into a reaction product with a
purea or the species Micromonospora echino- bisulphite addition compound of a ketone or
spora, or a gentamycin and/or BA—-3 produc- an aldehyde particularly formaldehyde, into an
10 ing mutant or variant thereof, until at least N-acyl or O-acyl derivative or into a Schiff’s 45
one compound having substantial antibiotic base.
activity is produced and isolating at least one 9. A process according to any of claims
of the antibiotic compounds thus produced. 1 to 8, substantally as hereinbefore described
2. A process according to claim 1, wherein and exemplified in Examples 1 to 10.
15 the incubated micro-organism is Micromono- 10. An antibiotic compound or a derivative 50
spora purpurea NRRL 29353. thereof, obtainable by a process according to
3. A process according to claim 1, wherein any of claims 1 w0 9.
the incubated micro-organism is Micromono- 11. The antibiotic identified as gentamycin,
spora echinospora NRRL 2985, a basic organic substance, having a melting
20 4. A process according to claim 1, wherein point of 102° to 108°C. with decomposition; 55
the incubated micro-organism is Micromono-  a specific optical rotation [a]p*=+146° (1%,
spora echinospora var. ferruginea NRRL 2995.  in water}; an elementary analysis, C=50.40%,
5. A process according to claim 1, wherein H=8.52%, N=13.47°,, 0=27.81%, with
the incubated micro-organism is Micromono- no other elements present and a molecular
25 spora echinospora var. pallida NRRL 2996.  weight of 543 when determined ebullioscopic- 60
6. A process according to any of claims 1 ally in methanol; being very soluble in water,
10 5, wherein the micro-organism is incubated aqueous acid media, and methanol, and sub-
under submerged aerobic conditions at a tem- stantially insoluble in ether, benzene and halo-
perature from 25° to 40°C, and a pH from genated hydrocarbons; having an infra-red
30 6 to 8 in an aqueous nutrient medium contain-  adsorption spectrum when suspended in hydro- 65
ing assimilable carbon and nitrogen. carbon oil substantially as shown in Figure
7. A process according to any of claims 1 1 herein; being transparent to ulira-violet
to 6, wherein, after incubation, the mycelium radiation in the range 220 to 400 mpu; and
of the culture is extracted with acid and the having an in-vitro antibacterial specorum in-
35 gentamycin and/or BA—3 recovered from cluding the bacteria enumerated in Table VII 70

recovered from

to 6, wherein,

having an in-vitro antibacteria

after incubatiwhtothe mycel i um
of the &ul ture is e%raoted W th

F spectrumin- 35 gentanycin
cluding the bacs®ria enuneratsed in Table VII

the acid extract by adsorption or fractionate

herein.

radi ati on



Sal monel | a schottnuel | eri 80 50 VHAT WE
CLAIM IS - salt precipitation or a combination of
both — — —L -
biotic identified as gentanmycin and/or the anti- 8. A process accordi ng
to any of clains 1 5 biotics identified as BA-3 (fractions A and to 7,
fol .owed by the conversion of an anti- 40 B), which conprises
incubating a mcro- biotic conpound thus produced into a salt

organi sm of the species M crononospomaopar- Wwth an acid, intoza reaction

product w MWWWMMWMWWI sul phite

addi tion conpound of a ketone or spora, or a gentanycin and/or BA-3
produc- an al dehyde particularly Fé‘?’"ﬁa‘(%’ehyde |nto an 10 ing mutant or
variant thereof, until at | easWivoMchy!of Wenfdm derivative or into a
Schiff's 45 one conpound havi ng substanti al anti biotic base.
activity is prodmmmmg’atg‘msﬁme———?ﬁﬂ:—gmcess accordi ng
to any of claims 1ueof MRfoRRD! Ot i s AORb/i a5 t FEModuced. 1 to 8,
substantially as _har_el_ng.bat_o.c.e

according to
Eiebsidix enquinpfidgeed | n Examﬁe:sronsahr@ 10.0 15 the incubated

m cro-organismis M cronono- 10. An aft¥i¥Pbti c conpound or a derivative
50 spora purpurea NRRL 2953. 20 tyereof , obtai nabl e by
a process according to 3. A process according to claim1l, wherein
any of clains 1 to 9. t he i ncubated 3 cro-organi st is M cronono- 11.
The antibiotic identified as gentamnycin, spora echi nospora NRRL 2985.

a basic organic substance, having a nelting 20 4, process according to
claim1l, wherein point of 102[err] to 1508[err] C wi t dodeconposi tion; 55

the incubated i crg gan smis Mrc onon a speci flé) optical rotation
[[err]] [err] = ﬂé’[" FOFJS AEeRs ( ay)spora echi nospora Var. ferrugi nea NRRL
2995. in water); an elenentary anal ysi sgo C=50.40% 50 5. A process
according to claim1l1, wherein H=8.52% N=13.47% 0=27.81% wth t he

i ncubated nicro-organismis Mcronono- $o other el ef®its present and a

nol ecul ar 25 spor guRGhmNesRMadleyar . paldol da NRRL 2994, wei ght of 543
when det er mi ned . ding to any of
claims 1 ally in nethanol; being very soluble in water, to 5, wherein
the nicro- orgHATSWEI GLAIRCIat ed  aqueous: deekifitaiitiiona @mMBindlh KANGI, and sub-
under subrrerlgeﬁpra@sscmltbe moiudionichthe ami- anethods st antl ally insol ubI e in
cther. bpn el RIS LIRS 1 b S T Rl L nda ot
from  gBnahegnlly s U Rendn thox v, ek gt et cous
nutrient rmdlmﬁm cfahd fpmes Mz&dﬁﬁb@bMQW—Sp&mtdhwaﬂdy\h&ﬂa Seu&fplemdﬂﬁh with Aydr o- 65
i ng assi mi lperet er ;tb%g}tiggﬁm%gﬁé/mrwm tsopekino- blsulphl@aadﬁmﬁl @mn;méutyétadqqnomaderl y as
shown i OFrf C&in%: 8 vaxs',x n?ther'lg\of %‘?é,?%as Cq@gl&ftﬁ I-{;ICHI #ﬁ. atg:fna]éfhta ch ]45her ei n;
bei ng trang 4 jé %ubmc % arern, [ ncubatl on, the
mycelium ataddy atp'nmnced And is@atihgm:gﬁsrza{a to9 440Q>rdas§serafc}n;dmgrtd any of Qfainishe cuI ture
is extract ei:lthv\,ialntﬂ?w%@ Fm.hpawds thheprodvgadi ng lam esln wbmmlb aahtrﬁlaia@teedescabeds pectrum
in- 35 gegx %‘S -org gg Mch%ggeeragﬁ)$ aﬂlﬁlblotl ql%emg\;eerbba
enuner at'8d o, the  acikbrdk lob@iaibl @fo&gsp;ct&a]ng%

fracti onat e 3. Repredess. accordmg to claim 1, whgdin any of “claims 1 to 9.
1, 021 401 the incubated micro-organism is Mizromono- 11. The amibijotic identified as gentamycin,

claim11, wherein

:h

en t

20

25

35

spora echinospora NRRL 2985,

4. A process according to claim 1, wherein
the incubated micro-organism is Micromono-
spora echinospora var. ferruginea NRRL 2995,

5. A process according to claim 1, wherein
the incubated micro-organism is Micromono-
spora echinospora var. pallida NRRL 2996.

6. A process according to any of claims 1
10 5, wherein the micro-organism is incubated
under submerged aerobic conditions at a tem-
perature from 25° to 40°C, and a pH from
6 to 8 in an aqueous nutrient medium contain-
ing assimilable carbon and nitrogen.

7. A process according to any of claims 1
to 6, wherein, after incubation, the mycelium
of the culture is extracted with acid and the
gentamycin and/or BA—3 recovered from
the acid extract by adsorption or fractionate

a basic organic substance, having a melting
point of 102° to 108°C. with decomposition;
a specific optical rotation [a]p**=+146° (1%,
in water); an elementary analysis, C=50.40%,,
H=8.52%,, N=13.47%, 0=27.81%, with
no other elements present and a molecular
weight of 543 when determined ebullioscopic-
ally in methanol; being very soluble in water,
aqueous acid media, and methanol, and sub-
stantially insoluble in ether, benzene and halo-
genated hydrocarbons; having an infra-red
adsorption spectrum when suspended in hydro-
carbon oil substantially as shown in Figure
1 herein; being transparent to ultra-violet
radiation in the range 220 to 400 myu; and
having an in-vitro antibacterial spectrum in-
cluding the bacteria enumerated in Table VII

T

55

60

65

70



12. Salts of gentanycin with acids, reaction 20. A pharnaceuti cal

conposition conpris- products of gentanycin with bisulphite addi- ing
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0-acyl derivatives of gentanycin and acceptable carrier. 5 Schiff's bases
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13. Gentanycin sul phate. ing to claim 20 conpri sing
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