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2 1, 355, 260

2 [err] in which, in the case of gentamcin [err] is hydroxy, [err] is
hydrogen and Rs is amno; in the case of gentamicin [err]is hydroxy, [err]
is methyl and [err] 1S amino, and in the case of gentamcin X, R is am no,
[err] -is hydrogen and R is hydroxy, the antibiotics 5 each being in
substantially pure from

5 Gentam cin A has been previously isolated in pure f'orm |nvest|gated
chem cally ang brologrcal y and found 595 H.e rather meak antrbrotrc 2
activity. Now—a— et : St Attt
has been dlscovered nanely i's utlllty as an anthelnrntlc and_ _

anti protozoal agent. GentamcH _ gentanlcrn .B, 10 -~ and R
gentanicin X . which . heretoforeXhgrenever btein isolated, ' have A ¥
10 been di'scovered to posessi gk it al uabl e R operties - as -
antibiotics, anthelmntic and mﬂip?btozoa_OJoents Zln' addi tion.
gentamcin: B and"--[err] have significant antiba .
Therefore it is advantageous to use gentam cin Koo entaylcrn [err] for
treating bacterial infections over a protracted pes d of time. ‘15 - In
the treatnment of hel m nthiasis, ated by a bacterial infection
or a 15 protOzoal pnf est , the Mtibiotics genram cin
A, gentamicin B, gentamcin [emgdd entami-ci.n X can be of immeasurable
val ue. The antibiotics gentamcin genrtamcin B,, genamcin' X and
gentamcin A are strcturally sim|lal to each other as shown in formula (11)
whi ch depi cts gross nol ecul ar. 20 H0 k1 arrangenment w thout regard to spatial

consi der ati ons. mwhlch,mﬂaecaseorfgemmmmB lehy@&ymlshdrc@m-{gd@ is amin®;
1, 355, 260 [err] _m4hecaseofgentanuc1n B,, Ry, is hydroxy, R, is methyl and R, is amipo;zmd irthe)
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(Varian Asses, Palo Alto, California - " VARRAN " is a Registered Trade
Mar k) on about 0.4 m. of a solution (conc. about 20 ng/m ) of the
antibiotic in deutedumoxide [err] The spectra are recorded in parts per
mllion (PPM from3-(trimethyl- silil)-propanesul fonic acid sodiumsalt,
the internal standard. 15 In Table Il below are set forth the nore
characteristi.c peaks fromFigures 1, 3, 5 15 and 7, respectlvely. TABLE ||
Significant Infrared Absorptlon Bands Gentamicin A Sulfate 2.9 - 3.8 p

. (S V drd) 6,35&6{)err] (NUJO|) 3.35 [err] (Blujol)
7.25 [eTT (NOjOry 3755 [err]  (NOjor) . 8.50 - 10.75 p
‘(V S, Vbrd) 4.83 [err] (W brd) - 12.95 [err] . (V,
‘W brdy=6.17 [err]. (M - 13.88 [err] (W brd)
6.53 pA* (M Notations: M —medi um - S =strong; V =very; W=weak; brd=
Broad Gentamicin B Sulfate [err] (MS, brd) - - 7. 26
[err] (Nujol) 3.40 [err] . (Nujol) _ _ 7.75 [err] (W
3.51 [err] (Nujol) err @S-,.V@d) 4.85 [drr] (W
br d) 10. 48 [qr v}g‘“ (WME6. 1B, Berr]|. €M
12.95 [err] (vvv brd) 6.55 [er|r] i ©s S i) 13. 90
[err] (W bwd) 6.83 [err] (Nfiol " [+b |T0 |[Tu |55
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6.83 [err] (Nujol) 15.08 [err] (V-V\) Not ations: M =
medium S  strong; shd.= shoulder; V =very; W= weak; brd.= broad.
Gentamicin A, gentamicin [err], gent amcin [err] and gent am cin X have

am ne—or—sub-—stiuttedanmrme groups whithr—are Ldplee of formngacid
addition salts with organic and inorganic acids.: If such a salt is derived
froma polybasic acid it may contain free acid groups and/ or. acid groups
neutral i sed by other bases, such as for exanpl e the alkali 5 meta bases.
The term non4‘,OX|c sal t used in this spsgi catlon i's defl ned herein as,

salts that d ed
at the usual « Cbe
formed by addi ng t| on of
antibiotic base tg | bmmasﬁp&l

b ahkiixdo oYe Je g
| yophi | i zi ng5t he res'm‘hesm 'tssmhcstal@nhavérhhasgcteﬁspctdueleaf @mag@oc rejor uecxpetttae acsd
10 addition salts® (9 BYR 2 Karpipe %rﬁ%reédmtammﬁ) p" ge Ggtlp

phosphoric acid e itk Kd -,,é‘tf;%ﬁ*’;ﬁp@of ; hd
tribasic acids. | Hucﬂﬂ!ﬂ@&ahydri BEang @ m&dr;gaﬁlgen@g 31@5& Wkl SOl Ubl e

but are substhntlaJlNary W@mﬁmms&wgd{g&n NMVAW%I t9

(e.g. hydrochtori "J“‘;%o‘. % PMarl

g Regisgered
organi ¢ sol vs suc O T m&%ﬁ%ﬁ%%ﬁﬂ@#m ds
such as, for 15 ﬁma paficsulfoyid kAT DA alCheE i staidapd>| ds 1 ncl udi ng di basic
aci ds, such Bs for elvaTnbleéI belyw are fenfoth thieamoreghirecteriixl pedks fromh Figares & 3ahd 15
gluaric acid ar e’”ﬂgtmv"ﬂ%epar ed by reacting. an aqueous sol ution-of the
antibiotic with a stoichiometric quantity of ‘acid and either |yo-- phii.zing
the resulting solution or precipitati ngrABLE -fr oduct with a m scible organic
non- 20 solvent for the:s for ex e acetone, di oxane,
t et rahydr of uran or _rret hanol . %g“}ﬂ %@ﬁ%@%%d addi tion salts of
the anti biotics can be prepar ed. | n@g@@@ms@fa\u th a frther aspect of -t he
present invention; there is provided a. process for producing the"
antibiotics identifiet®as3gbtt@mVct® [err] gent amﬁcg%ﬁ[em‘r nd gentanicin
X, in free formor in ttgq»,:,—f@r rqm;iol)antl biotically acsd ye, nilj@ maceutics 6

1, 355, 260 6 acceptabl e derivatives,
whi ch conprises subj eat 38 v nNeidre conpri si rﬁg50at— 10kt %ﬁevdﬂd)sal d
antibiotics or. derivati r t ography on a; i.d
adsorbent using a liqui g sd‘{ veﬁ?’ as nobi l-e phase, ré(;sg‘!éve ’ng %SJ]‘ racti on of

sai d sol vent which cont ¥ on@d)of t he said anti bl3c88iw€s (W, ekdy i vati ve,

i sol ating the ant-ibiotlﬁsgr vatlvefromsaldS fraction, and, if
desired, transforning tRe"i%o ded ant | hiotic into an anti bioti cal | y
active, 5 phar W&CeutNaﬁoﬁsyM&Cﬁﬂitﬁh|SS=d&6ﬂgyﬁt=b V@y,(wéh&kjls‘rﬂﬂﬁﬁﬁﬁ
derivative into the fee formof the antibioti.c or into another : _
antibiotically active, pharmaicall y@ﬁg&&naé)kﬁﬁgerl va- tive. Pref er ably
silica gel is used as an adsorbent e sai domxt ure may. conprise, for-
exanpl e, gentam cin Bz Sfnet/3c25 w@i-8bed) n [err] 10 7.26 p an@ujdl) gentami cin X
in adm xture with at g)&to one further gentamcin antibigtic such 10 as
for exanple geritamcin ahd/ gentarnl cin C THu®*f o xanple, a -

m Xture conpri sing gent 3rpigi n f(tBIu;oBb X, A and Csmsyué,qs peEAWbe) be obt ai ned
by the fernentation of, M. cronpnospora purpurea or M cronpno- Spora

echi nospora as descri bed- B¢ U W Bt ent Speci fi cal% B Nol ‘IM)Zl 401. The so

6.16 ¢ (M) 12.95 ¢ (VW, brd)
6.5 (M) ' 13.90 ¢ (W, brd)
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15 obtained m xture is preferably subjected to a colum

chromat ographi c separation pro- 15 cess utilizing the |Iower |ayer of a
sol vent system consi sting of methanol, chloroform and anmoni um hydroxi de
as the eluting solvent Prior to chromatography, equal volunmes of the
solvents are mxed, allowed to settle and the | ayers separated. Centa-
mcin C, also known as Garanycin (Trademark of Schering Corporation,

Bl oonfield, 20 New Jersey) (known to be conposed of three conponents,
[err] s first eluted 20 and i g3f%2bowed in turn by gentam cin [serr]
gentamcim X gentamcin B and rastly, gentra- mcin AT TT WTT De

-appr eci_at ed’ that .t he above-describe dIf %ﬁar ation enables antibiotically
acti V& conposi tions conprisi ﬁ%‘“" & gentamicin B, .gentamicin [err]
-and gentam ci 12 $B5-3.25¢ ZML-@ b produced i n s gh Fujbipast one of
antibiotics gentanm cia B and-gentanicin [err]7 25 i s substantial 'y absent
fromthe conposi. t3-ghe oW er nati vel y in whit i t K¥) conposi tion conpri ses

only one of said s jbi atjgs gentam cin 5,75gegt7gE1(§|ﬁb{.‘§rr] and gentamicin
X, and ot her substance coproduced therewith in the ferment ation are

substantially abs"e?ﬁ!*Sué% bdhposi tions, todefher WWttMkorresponding
conpositions in vyh p@)antlblotlcs 30 E A the form of
antibiotically actlvepa maceutically accepta rivatives form 30
further aspects dof.5%ike (Myention. A process$3.pbp seﬂb&ﬁllatbid)g i ndi vi dual
gentamnicins from e cont ai ni-ng gent biotics will now
described in nor e é%{enal t he end of th??ﬂ" RY’aS’td n, the antibiotics
are extracted .fromthe fer,rrent ation 35 broth by adsorbing the total
antibiotic conplex fromthe f@numitnaXSoHatoroth onto a cation 35 exchange
resin, preferably Anberld | RC-50. The res S vaht ageously utilized
in. the anmmoni glr(t’t c?n?g 'ttghg&?he crude anti - %?50 i C?ﬁ‘l x?ure eluted with

di | ut e anmmoni umhy-cbsbqictﬁlol)The el uate i S'de’l:mS @ni {Wd-Ay passage through a
colum cont ain zing carbon, pr.ef er ahl y, passage 40

L hrough an am%ﬁge ‘g%a*héé Dsin col um, égp é?ﬁl"l?‘p é'?’ in such as an
Anberlite IRA. 4QsFpr (hec&h)orl Zi ng the I R@E@prem @h}tate | RA-401S resin
in the hydroxyl cle |s preferred. After decolorization, the eluate is
concentrated i n \% estdb| uti on com t&‘rr?‘hl"ng(WrB'ﬁ‘?about 30% t o about
*60% sol i ds and hed, fy;or(myrt her processingss ¢4 .t hig_igunghure, the solution
contains all of the antibrotics produced in- the feérnentati on and 45 in
substantial |y the- $4att| oMY oduced therein. Theo gendwidln " C " conponents
constitute 45 fr boﬁ& 0% t o- about’ 80% Bsthelpgn %‘ure and the

co- produced ant|b| ot cs COMst i - ‘tute the renal fide i.n order to
obtain the co- ommusw—aneaiuhssamg,shdl@smd&amagm Wus weal; at | east _
partially reno¥d-=t Pi&dgentanicin C. There are a substantial nunber of resins
that are suitable for this purpose. Exenplary of such resins are anion
exchange 50 ~reins such as for exanple Anberlite |RA-400, Anberlite

| RA- 401, Domeﬁmm@t&gmw%mtbmmnGMeMQM1 ng a

AT M gRARHANE.  Pennsyl vani a
ﬁm%ﬁﬁm l%E-,"'ny, 3 di and,

RO ttysmqwmé&mghamme type resins
mwdmm pql@ﬁeqts medml n the 55

—

v oo B "Y’t"mgtotml st o
¥ acid o
.55 Thgy ant ;Sa sm@nm et mﬂ'ﬂﬁef D i iraiti &N g@ntamicin C
conponentsmmnwdsmtfmmd itlel Mhnmrammh dei oni zed
wat er hav- S ‘F’F tmg@f e @ibesie W&W specific
reS| stance “water soluble but -are. lemorganm solvents.
H {(e.g. hydrochlorides} may have very limited solubility in- polar

15 organic solvems such as for example lower alcohols. Salts of organic acids such- as, for 15
example, hydrocarbon carboxylic acids-including dibasic acids, such as for example suc-
cinic, tartaric, maleic, fumaric and glutaric acid are usually prepared by reacting an
aqueous solution: of the antibiotic with a stoichfomettric quantity of acid and either Iyo-
philizing the resulting solution or precipitating the product with a miscible organic non--
20 solvmt fou' the salt, such as for example acetone, dioxane, tetrahydrofuran or methanol. 20
Also solvates of acid addition salts of the antibiotics can be prepared.
In accordancemmhafurﬂwraspectoftheprwmtmvemﬂon,thmempmndeda
process for producing the antibiotics identified as gentamicin B, gentamicin B, end
gentamicin X, in free form or in the form of antibiotically active, pharmaceutics;*



may advant ageously be connected in series and through a conductivity bridge

to an 60 automatic fraction collector so that a sharp rise in
conductance of the effluent will 60 actuate the fraction collector.
SimlarTy, a drop in conductance (rise in resistance) fol- |owed by a sharp

rise in conductance will start the collection of a new fraction. The care
with which this colum is run, to a substantial degree, controls-the

quantity of gentamicin "C'?, which remains in fhe mxture of! coproduced
antibiotics gnd to sone 7 1,355;:250--_- ) _ 1,355,260
7 degree affeet—s—t—h -+ —of—+ et : ' ' S 0
separate the co- @

eI uat e conceft rat&dcmmwa&wmmd;msbummémmlmmuambdnymﬁﬁmhaﬂzwm& t51| S

stage, it is 5 a dormipl hot .
met hanol and cool G Lddes: | 98- adsor bs
car bon di oxide from 1 ix 'mag,pa@mmmplaghmeﬂﬂbhﬂmc@ﬁMmme sal t

which crystaldi zewmmmmmmm ogerforthies gepiemeginadtitiogic fuch t r ati0on

and dried in vacu#f

Ajagd
10 i n about 3 %)tﬁfm?b %e néuuc C%nsmﬁﬁﬁ%m;ﬁ §8Aﬁde?and dl ssol ved

consi sting of net h@m&ckmosﬂﬁaam %Barmuxmamtwﬁb&mdm od g,021001. hHleVs6| une

ratio of 1: 1 1. obtkiedfryx oﬂl’rqﬂswmblmdms phcmmlpyo-m zeld
colum of prefera “@ﬂ“&&h& %’x“gﬁ&f&ﬁgv%fyﬁf{%gﬁﬁ‘?f ST, %"’ff”g.}iver phase
of the above- descr;,&j%%ofsgr\g& = -J-..".i*..
CGentanmicin B and gﬂﬁtemdsalkﬁw{narsrc}mmyn OFradelahiti of Scheting @oposation, -Blsdn'ﬁ:ﬁeld, i ne

form by di ss# vi n owR; toche fconengyed taCe Guond @) iffiraeltedns (Bee
Exanple 15 1, St ‘ﬁ @’t%ﬁéﬁlgm&ﬁ’éc‘”c%‘n Wﬁ@%@d‘sﬂ%gﬁ‘m esi due,
redi ssolving the resg ﬁm@aqﬁatmdabmmr@%m &iﬁs%@&&ﬂu&ﬂ? until a
crystalline suspenswo mmmdu ,egegwmhdslmdmmmﬁmal ly
pure gentani2in BXdAdes : igfp Bahout? 1
mol e of ethanol pgp “ AL

obt ai ned as an anaddas @uwd ﬂleremththefermmunnaresubstamnallyabsent

20 Al ternatively, Stchs:om mewHidR/Ahel @ibjoiics | umm

which in- cl#des Fgﬁgggg W@@B%W@%@%W&%ﬁ?%%ﬂﬂ%“@w i cafgel
Wex

chr omat ogr aphy. ﬁmﬁ mvmﬂ%utﬁﬁ&&%m o bl kgl gug 1 S not

as sharp as that mh:tnam deg@int am cin "
gentamcin A are renﬂwréd mfﬁ\pfetmghmm im&reemmﬂafr gm% s
2 bi ot¥cs

25 Exanpl e 135 A. Fgﬁh the-fermepsation Septho
from the fernenta mA@ﬁ%’%‘ . yﬁ%%@mmw i fhe CRliied as
described in U K b:BaiﬁimreSﬂ@eim { it dnGuonie. hydrofid] TAO diusteis dbdolarifdd Wy t h 6N

sul furic aci d ' Spisvagy freough & cglwren fotaing MM&@IM orfireferplly | ter
through a suf® abl %%%%g pAT Ao 5@@ @EW a 4o
2.5 cm |l ayer of f stge e P g;num b Sl out 7

wi th-6N ammoni um 1 dmndtbmarsd%atddbmaﬂ%mlﬂsmﬂm fb;dtmtwr pﬂnessfngi Ato:luabout 4,

Thi s -quanti t of @“‘%{I o rhesaptibiprics eretucpdin :
X : % . ' 8 %% and e CO-1X l‘Hl d tSXal fe
. IThis lobliEih BEGH-8 tEd aniibloti Ltmadvantage

cal ci um i ons®
Adj ust the tho erfaiide : ST
mwmatleastpama]lyremnvethegenmmmmc “There are a substantial number of
. rwnstlmltareswmbleforﬂnsp Exemplary of such resins are anion exchange
50 resins such as for example Amberlite IRA—400, Amberlite IRA-—401, Dowex 1—X2, 50
and Dowex 2—X4 (Amberlite being a Registered trademark of Rohm "and Haas Com-~
pany, Philadelphia, Pennsylvania and Dowex being a Registered  trademark of Dow
Chemical Company, Midland, Michigan.) In general, porous strongly basic quaternary
aming type resins are of unhty The Apph:cants prefm to utilize Dowex 1—X2 in the
55 hydroxyl cycle. 55
~The antibiotic mixture is absorbed onto the resin and then gentamicin- .
C components are selectively desorbed therefrom by elution with deionized water hav--
ing from about 50,000 to about 150,000 ohm métres ‘specific resistance. The column
may - advantageously be connected in series -and through a conductivity bridge to an”
60- automatic fraction collector so that a sharp rise in conductance of the effluent will 60
actuate the fraction collector. Similarly, a drop:in conductance (rise in resistance) fol-
lowed by a sharp rise in conductance will start the collection of a new fraction, The
caremthwhchﬂuscolumnmrmmasubsmualdegree,wmmlsﬂwquanmyof
gentamicin “.C ”, which remains in the mixture of' co-produced antibiotics and to some




35 stir the mxture for fromabout 1 to about 4 hours at about [err]
Refliker the 35 mxture using a suitably sized pre-coated filter and
collect the filtrate. Adsorb the anti- biotic mxture in the filtrate on

| RG 50 (amoni um cycl e) using about 10 granms of resin per liter of the
original broth volune. Wash the resin color free with deioni zed water and
elute the antibiotics with 2N amoni um hydroxi'de. Concentrate the eluate 40
in vacua to a solution containing about [err] solids.

40 B. _Separation of gentamicin C conponents fromgentamcin A gentamicin
B, geAta- micin [err] and. gentdmP¥® X Charge 1.3 [err] of DoweX 1-X2 resin
“( hydr oxyl Ctérben¥iodty Wi effciefidy@l e Gl QB Lo GFRR i sedC beplike ificeh 1S 91 cmin
“di aneter,, aﬂrodh@émbiaﬂa#ontmml 3 i's connected_45 through a

conductivi t %PW‘%’H“@W‘@?)W@%}‘%G"&W&' ragshfromdhanat er t hr ough
‘the 45 T e b Roidig ﬁf,“ c;ﬂg TN m[&éi { easts 65, 000
ohms. Chal’gﬁvaﬂﬁgeaﬂlt@&fhbﬁlvé 'HnHQtFonﬁ!Ié  ng about 60
ki | ograns Oﬁewbhmaﬁfﬁmn&m@ b earﬁotn m@éiﬂwmﬂamfmﬁbpat-he antibiotic

mi xture by i spiple pashenqus. salt which % ‘o dhpmegianol poliiopand SITRHGh the col um
at ",',,':'.' ’ﬁﬁ;’émo‘j mteﬁgiﬁm mgh@ p t heg col um

with dei onlcnnﬂliﬁmt ﬁﬁm@hmiliw—oi xﬂthefroha:mmoomhl lers per m nut e. 50 and
col | ect fract iThedorégping evbamayof prefsfably[silicae| uat e.

Typi cal |y, %’Qﬁm ‘gF‘FB‘ﬁé E%;‘?Gfthé& CSTPEIRE $XM S m about 14 to
about 1550 Ijjak & by Hisskl ppripM&e L@{,{tﬁagg&%(ggrm .ng apout 500
liters contlarSaptl:hm cdnbeftr}iR g Eooury0 | 16 a EesidmediselNing the Thidud enmai ni ng two
fractions U@ Sotl@m!t@@@ a) qrystalline puspepsipnis gained. t he bul k of
gent ari ci n mg P AT AR AR R The ot ter
55 tmofraqﬁ,taﬁaﬁas saad, corcentrated 1Th vacua to a eol unme and

either lyo- pmmmmdy,ahe mpraubtdtclxmdm(}‘rmd &olmmswungeﬂmm<:l n A D ssol ve
19. 8 Ki | ogros¥

e Be E@@Wﬂm@ tsulmmrh e e gent a-
1E 68 il anol . arr fy
Imhtb@ibhilY tratlon the so ut| roo tempesature

wth exposure to air and seed W E brit.am cin A Gentam cin Acrystallizes

as its col oM %%ﬁ%@%ﬁm%@mbmdudm;:dfgﬁﬁl’;%%?g;awed

1, 355, 260 fcstion No. ,0214mtopH 2.0.with 6N sutfuric acid. 'Stir the
sparigly Vehib st bl Szed il hd3 bued Grtdoated with bt 11180 gr ans of
gentam cin Wm’hw?%lﬂa@d mmanHOMSﬂeaemmow%ment rated to a
residue in: ﬁ o {I\gtf _

1S 19 1ons ation. bro
Chr OMBt OgT ABKIME ek ﬁ?mge et 71 sﬁ@ﬂ@ﬁfuﬁm&ﬁeﬁ‘d and gentanicin
X5 35 stir ThaGnixthee f WQ%& IC& abdut @B g APt 20°0-cRICChREikeahect edsi n seri es
are filled Wmnumsgsﬂhm@aﬂgémwﬁ . filBndad icoligit [thedilfrate AdsorhritheGintio mat ogr aphy)

whi ch has thvo &‘Pg?];h eeéf%ﬁct‘gl’& thﬂﬂ%ﬁéﬁ ower phase of
alllmwia ute % e hhros L Ak aEpni um
hydr oxpde. d?meraﬂbesommo&ouhmﬂglabaﬁtsﬁ%&amarrs of the residue fromsuep Cin a

m ni mum vollg about 2 I|ter of the Iovver | ayer of, the above- 10
descri bed 5 s ‘ﬁ‘tFeﬂ -EFRFDH: 8081 the first
colum and el un e’l m%ﬁeyrrn-mtre&ﬂt@y&agyecﬁte) 2004 e dhmaRouUt 4.5 liters

per hour, om whtc!adstsnoansmodm ranm;;me({? ggmnazg cohnﬁt:gts anl tor the
[hienl oniz ater throu,
effl Uéﬁt b) ﬁg Fd%ﬁsmm at least 65300 ohms. Chwargtcan guﬂou:

sohmon of abaut 120 Hners contalmng about 60 kﬂograms of solids (from Step A) to the
cofumn and adsorb the antibiotic mixture by permitting the antibiottic solution to pass
» . through the column at the rate of about 2 liters per minute. -
50 - Develop the column with defonized water'at the rate of about 2 liters per minute. - 50
and collect fractions in accordance with the conductance of the eluate, Typtcauy, about
seven fractions are collected which vary from about 14 to about 750 fiters in volume.
* . 'The first five fractions comprising about 500 liters contain the bulk of the gentamicin C
components. The remaining two fractions comprising about 1500 to 1600 liters contain
55 the bulk of genftamicin: A, ‘gentamicin B, gentamicin B, and gentamicin X. The latter . 55
. two fractions are combined, doncentrated in vacuo, o small volume and eLthm' lyo-
phﬂjzedorspraydned o .

_ C.. Isolanm of gmmmxcm A
. Dissolve 19.8 kilograms of fermentation product from which most of the genta—'
60 micin C has been removed (by Step B) i 45 liters of hot methanol. Clarify ithe solu- 60
tion by filtration. Cool lthe solution: at room temperature with exposure to air and seed
with gentamicin A. Gentamicin A crystallizes as its colorless carbonate salt which is



silia gel plates using the sane solvent systemthat is being used o the
colum. Com bine the fractions containing like antibiotics and evapte to a
resi due. Wien the 15 anount of gentamicin B eluted tapers off, the

colu =

and concentr at ed ammoni um hydroxi de to strip the col um. The fractions .
containing gentamcin B and gentamcin [err] are separately:dis-.solved in
et hanol and concentrated to obtain, on repeating t hese seps, crystalline
sus- pensions of the ethanol solvates ofeg‘gnt am cin B an8l gentam cin Bgl
When the forfegoing 20 chronntograptP@®eparation is effected the
products are Obtm whdBed RriRYOHIA Ser@hél and Bridd! st 80°CSHibadia s blitdih Y118S Shown
bel ow. Gent ami ci igrafis bf faminizin A The Bibthér liquorlD8 washeprse: @nbhemc@mtr{m&w]

42.0 gms [emmmwrhcévs%mmeeapam cin X Gentam C|/9f5(
12.3 gms - [ Q)T bnfial 'm a%tg@dﬂn%ﬁ‘BBadd Gankam gin B
85.8 gms 5 [errfw X e oRdEhEd i séhics) ard AledWItAC | OBS
cont ai-ni ng m xt ursm& M(ezgnﬂakbn Sitida el M%Ihma edly tbesnagpif-or d nor e
of the indivi dualdideready cepst s mgll‘l’;”d?om?:”f“ L: lwgoﬂgh ofth‘:eth““"l' Exanpl e
2. m C in g minimum volume (aboru %ﬁd O{W@W @B@.CI n A

sul fate Disgplve mxﬂimﬁel’lﬁaaﬁhe@nﬂmﬁclsﬂu@ﬁaﬁp fiet cohminemd alogt. adj 105t

Ly

the pH of the soIMwhmﬁoWgﬁ%@W@%sMﬁ@%ﬁm&a ‘tft ion with
about 50 mi || i gr &PESoxgpately 1 O3 G0 2 %And
filter. Pour thegiE! %ﬁmg Eﬁ”'ﬁg“‘“ goe‘,%l&m @eol with
Vi gorous agig at i @mounemgmwﬁnmmﬁagapmmmma pltet witﬁ)aaﬁkmreéhmwaut eslsmnd

filter. Wash the!qxr@mlfhm@seﬂfvmqthamét%ﬁ@rm n vacuo
to obtain the 'f,‘_', ""', A OO M 9 e STy TATA (YA 1A o) §_u| fate
salt of gentam ci ;s A6 FIRH eabinGdin B, Vthdoregoingpar ed. | n
order to prgmarec&uhw@hﬁaéphmmf:s e&mmdsmrmo@éwgemmmdonmhemﬁmﬂ&nﬂ 35 20
and X, the Iyophlﬁdmhwﬂgﬁﬁwnéﬂ%d product of Exanple 1, step B, is
treated as des- 35 cribed in this exanple: Exanpl e 3. Preparation of

gentamcin [err] 'hydrocbm&ecu}asm ve 5.0 granms of gentamicin [err] in
e

1000 mlliters of water. Prepar columm contai ning 50 grans of vveakly
basic ion, exchange r esPrrtacn Belchl BRi%®™Scycl e, prefer-

_ Gentam:cm B; . -42.0 gms [a 26° = 157°

Gentamicin B, } '
' . : . .67.8 gms

Gentamicin X~ 12.3gms  [alo®® = 153.8°
Gentamicn'X } |

y R 74.9.gms
Gentamicin B 85.8 gms [«lp®° = 132°

: . 165.0 gms
Gentam:cm A o
The fractions containing mlxmres of antibiotics may be rechmmaﬁographed to
aﬁou-dmoreofthemd.mdua.ll fracuons _ _ _
25 " Example 2. . N o 25
' saration of gentamicin A sulfate

Dissolve 5.0gramsofgentamlx:1nAm25nﬂ dfwa'nerandadlustthepHofﬂw
, solution o 4.5 with 1N sulfuric acid. Treat the solution with about. 50 milligrams of .
decolorizing ‘carbon fér about 15 minutes and filter. Pour the filtrate into about 300 .
30. milliters of methanol with vigorous agitation, continug¢ the agitation for about 10—20 30
mimites and filter. Wash the precipitate with methaniol and dry at’ about 60°C in vacuo.
to obtain the title product of this Example. _
In like manner, the sulfate salt of gentamicin B, gentaxmcmBl,andgmuanucmX
may be prepared. In order to prepare sulfate salts of a mixiture of gentamicin A, B, B, .
35 anndX tbc!lyophuhzed'orspraydnedproduaofExamplel stepB,1smtedasdes- 35
cribed in this examplc .

-

»



ably, Anberlite IR-45 (Trademark, product of Rohm and Haas : Phil adephi a,
Penn- 5 sylvania). Pass the antibiotic solution through the colum
foll owed by an additional 500 milliliters of water. Concentrate the
effluent to about 100 milliters.in vacuo and |yophil- ize to obtain the
title product of this exanple. In |like manner, the hydrochloride salt of
gentamcin A gentamcin B, and genta- 10 mcin X may be al so prepared.
: _ ' 10 Gentamicin A and gentam cin
[err] afd.to.a | esseir- extent gdwmcl n- B-and -gent-a«=-ni-ci-n-ferr]? have
been found to be effective agal ”tha%" fédaozoa such as, ftor exanple, Enta-
“noeba hi stoip%i;agﬁm&l_ ; I'S Trlchom)nas foetus and

,n gmmé-lbfmﬁmsl iﬁabemngilﬂmls uflvmer hﬁepqaeetcoimmal parasite
whlch~c.§1uses_,_. ‘

hneee oftpEmy i Y.tbw:%ﬂidm%%m o - di sease " in
¥turkeys? Thi g 0llNEES n t he turkey

rai sing indug w&m&ew‘g@ﬂ %whgg%m&&n re- quent |y

associ at ed momesummmmu la,l i nfections and IS usual |y a nost
diffi cu{

r?t pat hoge nnery the hydsgchloridesplt ofrgetprpicin A, g@ﬁm&m Biapd gntagent ggi cin
[err] and gert aglbhtl i ¥ i ntic ‘agents
agai nst pi nV\ﬂfcmHhﬁM bedb fof rm_wa%&&awg Ve Enta;ihf% 20 Thus in

acordance w ttbebahtﬁtdytkhdmtmmeleaéﬂdishbﬂ B foetis ramiaﬁtmhmastdwf e are pro-
“vided pyoces ?l% NS ugs Sk ﬁiﬁ“‘-\;‘ﬁ “ﬁ“ﬁﬂ’é’é‘! 2RY% copepphepaifisy ﬁumaq5an| mal

haV| ng Buch o mmbé@é ina

Tri ch%m)nas vagmssol

to said ani mﬂmmﬂw&peutl Calﬁal y 25 . effectlve qua%%;%agf at | east

one of antibj of FRE 4T 4, i Xg}é‘lﬁ% 25 . and

gentam’@ %" Bl “;ﬁ as“r &fﬁﬁmd gﬁgh%_acc?gtable
ﬁbnﬂum@ﬁdﬁhﬁlﬂx@h@m{cﬁ r]

ozoal

derivati ve. mtmmmsmmwmgﬁ

gentarnicin. » _' 3
propertjees i ‘ ntangcin C,
whi ch.i% strgcl - RibRAENE 3R 915, exhibits
30 only sli gctenvmmts.l VI y agal nst vagl naI IS .at somevx/nai h| gh dose ranges.
It has been That these sy st gegtaip B@Fﬁmnﬁlgﬁlwuﬁh& gfﬁt\]ournal of

Tropi cal Med{PREes m’m ﬁm . _'_,'3 i) Ci
fhirn Mattln@ﬁ?g? & It B3 G@0t am%gu n

relativ®y iBayi i
anti biotics ﬂ:merepmdbexysA;lsfch at elherdna:Ahxm:asIamﬁf ori:m‘mpmmgimmrmd 35 time

referred to 5‘1??:@5“%%31&? ‘selY‘?féf antibiotics
e g RGeS

as 3524 )
FeinPell lp%ﬁﬁn@aﬁa()xﬂﬁﬁdr%n\&rﬁ/&n thmMym subst ant i al

parormn%?m n ; in
degr ee. Furtb@tbmmn@mwmﬂ abtimym(mpubstanmhdm‘earﬁnbﬂm owith, thgrexadpan ci n A,
gentamcin B B PelS

SR oL i PP 30 %ﬁx
am no- g}y cos g o b1V r eagonabl y
40 usef ul WWM _gentamicin A, gentarmcm B, gentamicin B, and genta-

40 I n vi ew oficincX gna pvdtmt-ygo msamhmm fA‘ rFurBas ﬂn:am cin [err]
and gent a- X A “’Hé BWF "sanitary
purposeg, SUgkhs &sin 'ﬂq.:,, Byq,géi'am ngted with
prot ozoa of bfmemtiypboﬁmﬁﬁjdﬂzahmpamd&hmsmﬁnmmﬁ ‘acrmis:uﬁfmthaboratory

¢ apiinals havigg infesgingllesired t o

| gm@mwgﬂes By virtue

- oy B MBI hscfd Hob intoRiAET Uidoliers TRY 906 USeEd

tabl e tops aﬂ@mmwmm
eradi cate su it 3

45-of their &Qh,@ﬁ

"~ en adm xturewmemmﬂxem mn@rapammmlab&mdmmdgmnﬂmbmatory or
donestic ani FFBﬂtsTlH'&\ﬁl Iagﬂﬁ bFWrﬂlfgng‘{tl nal
protozoal infEREE m%rm
* 55 batting gmem:lzed: (systmmc) bactenal mfecums adrmmsu'aum of antibiotic is effected 55

by other ithar oral means, preferably by injection.

60 60



bi nati on of the foregoing wherein the infecting organisns are susceptible
to the com 50 pounds of this invention. The conpounds are especially
useful for intestinal disorders 50 in view of the fact that they are not
appr eet+ably—abseorbed—+f+romthe—gastro—intestinal—traet— Thus, substandal
concentrations of therapeutic agent nmay be ingested w thout causing toxic
mani festis to the host, and at the sanme tine be present in quantities
sufficient tg,destroy, or at least to antially i*nhibit, the infectin
or gani sm F_ogo. com R}é batting np&éggﬁ?eﬂ (Q\IZT e c) bam‘ erial Cﬁ’ J
i nfecti ons adni'ni stration of ANTIMOTICACHVELY ScINITRES by St HEFr~THAR or al

nmeans, preferabl yopgz m ] bglew isger forththemmtronnmmalmhhtoryconcemﬁraum(MIC)
60 10 s gentamlcm B1 and gen comparizon with the known dhti-

- O U

"10 ANTI BI OTlsC ACHES R g B o Sl ej= e B o g
vitro mnimal i nhnbﬁtmwgp}b‘bncent rat| on(M C) of gentamcin B, gentamcin
[err] and gentamicin X'in conparison vm A&L&hﬁ known anti.- b| OttC _kanamnyci n,
all in the free base form agai nst a var f gram.positi ve and.gram 5
negai ve m croor gani sns. The experl e Nt TGV /mAIAT | ed out in. a_yea.st b:e,ef

brot h nedi ém at pH—+ )
Gentanicin B Gent MR B GentGermics X Mﬁncfiﬁ%ac‘s@mﬁ@r ogenes

0.08 0. 08 perobacter : acrogenes _ 0.08 ‘g.o@aci I lus_subtilisg 0.8
3.0 . 0.03 3-Escherichia—coli—0.03-0.3-~—__0.08:0.3
0.3 5 KiBadils ettitilis pneunofidae 330 0.6.00 03 0:75
1 Pseudononas aerT 0% 0. 0.3 U058 — . 3-0.75
62,5 Sarcina Iutem% Cghwhm’% 0.05-03 - 9 3 03 : g - 4
St aphyl OCOCCUS aur &iebsielld.pleutofize " 3.0. 3- 3 0_ 30 0. 080.8: 75 . '1 0.25

St rept ococcus Py o0y oo S0 —0 —~ 03075 — 50
Shigella sp NBZ4 . 0 nnnel- sp. 1
0.8 o g, Beruginosx ~ ) -0 g_l-om%%?\pj_l aosors\ 2 S_OS% éz,@ 0.3
- Sal nonel L a sp. BSaranalut@8 0.3 0303 - —_ 114

1, 355, 260 - - '

| UTT Lz?l\bfl VI TY—I N

B
VI VO The protect] K

gentamcin X is de-Strwomcﬂd:deanl stering.ohe respeotive cogpound
subcut aneously one=
pat hogen arid by co@ﬁ’ﬁ?‘lﬂdpm“surw %9rs 48 hd%s 5  after infection. -
I nfected non-treat gamed §Phs die pg about $3 to 24 logrs. CGenerally S

of .

Salmonella sp. 2. - 0.8 03 - =
. Salmonellasp.B. - 08 03 —




5-7 dose levels are admnistered to m ce wei ghing about 20 grans in groups
of 7-10. The PD,. values are set forth in Table IV bel ow TABLE IV
Protective Activty of Gentamicin [err]Jand X in Mce [err] Infecting

M cr oor gani sm - Centamicin B Gentamcin [err] Gentamcin X

St aphyl ococcus aureus G ay 20.0 30.0 4.0

St aphyl ococcus aureus W | 50.0 50. 0 St aphyl ococcus
aureuqi1Smith _ 5.0 + 1,395,2602: 5 Streptococcus pyogenes ﬁ,

15 0 v T .Lg ‘U R ”U[ pdl‘ a[ ypnl ~B 5 0
40 e ST e T 2.0
7.0 Escher h&lﬂh& #*-- inidtering the respective cxnnpound subcumnemisly one-hour after ad- 1.5
ACUTE “TOXI @lﬁé&aﬁsﬁod.‘anmfecung dblecof pathit yOoodnging: the dreivarc4fnholks gent ani ci n
derr] 5aﬂd n‘i@f@éﬁdle in @°1ilt srﬁalzéh&ml wort B Far ns)
mce wei gh %P greugs B ghenes of £10- 5, ¢ sec forth
in Table V be o'w Al Acut e- TOXICIty of Gentamcin B, Gentamcin [err]
and. Gentanmicin X LD (ng/ kg) - Route .

Gentanicin B -Gentanicin-[err|TABBEN i cin: Xortvsomm oo

228 " 23Q’mtecnve Activity &?&n{amf’cm B, 31 and Xin Mice 1750

' 1600 . 1000.S.C .= >1500 >
1,355,260 gik e api o e oom' PDs(n?g. --mu&;; IN VTRO

ACTI VI TY AGATRISTE THI PR R ALTS i set forth the
in vitro actStphylococods dufms Gayrpoundszom‘ thi's i amen- tion agnl nst T. vaginals.
The test pr%fgyxre used subst (Lal |y asé‘gsscrl bed:by R J. Sdnitzer on
pages 289 331P cﬁ'ﬁeﬁ“feﬁse tal Che t erapy, ime |, Acadenic 5

Pr ess, Mkﬁéh%ﬁ)auteus Smith T -

5 TABLE VI M ni mal . M n| mat -99% Suppr essi on Level
(mcg/m) -  (SeRgRIpooqeps, pogenes C(ncgl m55 (bonpoundl © o - T"24 hours 48
hour's 2/5aliQiP pararpn 48 MOUT s G am ci A4o .o =10, 5-10
25 10 --Gentanicin B .. ... 25 >250
‘25 Gent am cilﬁqeupmqn}s aeruginosa SC. 25 2.0 . 10 529 ' - 3260 25
Gentam cin , 2.5 10
Garanycin !§s°hm°h“°°hsc - 100 >?RQ 135 100 STS -

*Sinplified Tri pticase Ser um Medi um_ Bal ti nor e’ Bi ol ogi cal Labor atories,
- - ACUTE ' TOXICITY -
10 ‘I‘beacu.temmyufgmtanuunB genrcannunBlandgentaxmuandctmmned 10
. in male CF—l1 (CarwmﬁxFarms)nncewelghmgabthOgrmnseach. Therwmsuf
tlnsmestaresetforthmTableVbelow C

- TABLE-V

Acute Toxicity of Gentamicin B, Gentamicin. B, and. Gentamicin X . ......

Rome G‘;.‘?a'é::‘a’%’ ‘Geatamicin B, Geasamicin X
LV. . . 28 . 280 . .25
1P s 1750 .~ 1600 - ¢ . >1000
. 8C o p>1500 . >1500

Oral sy, >250 Lo >250




Bal ti nore, Maryl and. Agai nst Entanoeba hystolytica, gentamcin X has a

m ni mal i nhibitory concentration of 4ncg/m (48 hours) and a m ni nti dal
concentration of 7 ncg/m (48 hours). ANTHELM NTI C ACTIVITY IN VI VO

Gent am-etA—B-ant—gentan—cimXextrbrt—amtfier mntic activity against
Syphaci a obvel ata when tested in groups of seven male MIlerton mce by
substantially the pro- 10 cedures described by O D. Standen an pages
VoI ure 1 TABLE VII % _Mean,

701-892 in Experinmental Chem)t herapy, i)
Wor m Corrpound..?.g..__., R R YL - al L
Gentamicin B . 2591N VI'I‘RO ACTIYITXﬁGAINIST TRICHOMO‘NAS VAGI!N‘ALIS @)

i Ci : . VI below is set foyth Puyitio activity of 1 ecompbumdsofﬂnsm
g:n: amcin g - :tiom I@&’-‘T vagmalm rocedmre ‘used - was ntialfy -as: dwcnm
ntam cin "#Rs J. Schr onpags 289—3%?:1 Exgemnmtal erapy, Vo'lumel I
Gentamcin B 5 Press,N ork(1963) - 29:5 =" 5

Gent ani ci n . 0.25 . - __,'0 "0 Gentamicin
X . 62 0.05 ' 27 Controls N :

0 0 100 ﬁgmc%ntrol s

0 100 — _22 Controle- v

75 6.8 13 o Miimal 50 13
The data set forth i M e 9%S i g@% m@fﬁl mntic
-0y Iz'm

activiy agai nst Synhampa obvel at-a. af..a-mnimm dasage of - ay when
admi ni stered to mal eGédunlicr Kon i ce. 1Gent ani cAloX i s t @al I y effl@ctl ve at
310 ng/kg/day and par: tially effedtiye at 62 lkgld under ‘sufpst.antially
the same test condi tﬁﬂ’ﬁ’?‘““sth M NI SH | NCI DEI%I%% A%?% A CGent: ;9% cin B,

and to a | esser ext ec;mngmmam cin [esr] exhidids a pr;ezserty t hatasis quite
unusual in am no-glycoside antibi-otics. Wien subjected to'the test "
procedures descri bedGW Estein, Wigman and ¥ 'glber i-n"Antimcr offi al Agent s

and Chenot her apy, 19@,‘;@%9‘@5 227- 233 each Ofoot hese §mpounds igoqui r ed
substantially |ong s to

cause i npairnent of the "r ting.reflex. ” and ar- - ance of
ataxi a. There appear mﬁ'%‘hgg rséf"ﬁ’t?’%‘ﬁ %‘P °’3f8’§°§’s of
am no- gl ycoside type: an'rl biofics giv MLE At me and
vesti bul ar damage wher ei n one of the earl y manifestati ons. |s .ataxia. The
test results, in Ta 4é8=\ﬂsFE"‘ SToHBE, | @ yainimalinhiby ‘;g Rt r] as
conpared with gent 2 taPR/ R QIR 4 Y . } osagdes t hat
are subsantially above the normNTHmmNE‘[mAGTMWINMVeover 15 they may
be used at such dosage@nﬁmmnaBtan@smmCérajlx@ siesn §ynicia

nor mal I'y requiged t9® P%g‘“fl Sdescidsingd Wi th g
mniml, if any, towhgnenpm eg’fatl ons.
TABLE VII
- o % Mean Worm
- Compound - -mg/kg/day % inDiec  Tuficted ~  Busden
. Gewsmicn B - 100 0.0625 0 0
“iGentamicin B 39 - 0.02 0 -0
Gentamicin B -~ 8 . 0.008 67 2.5
Genmicn X - © 310 - 025 0 0
R - . -
Controls - 0 0 100 53
Controls 0 ' 0 100 22

Controls 0 0 75 6.8




Chronic Toxicity in Cats After Daily Subcutaneous Dosing Dose

Average No. Days Antibiotic (nmg/ kg/ day) No. of Cats
to beconme ataxic. Gentamicin B 240 1
21.0 60 4 6 9.0 40 4
108.0 Garany0|n [err] _ 60 8
13.5 40 11 17.5 20 5
- 31.4- GEntan1c|n B . 240 1 . 21.0
60 4 -81.0 40 4 >312 *

Study t®8rmnated 2 of the 4 cat SL,358260N ot becorre ataxic at the engs of 385
days: nunber N LSet ed Iyl e a G HXEACTT TACTI VI TY OF
GEMchlNa@amg ﬂ&ﬁ%ﬁ%ﬁ ""’;ﬁe ' i I'¥ Gentanicin A
nas -adini stmh""mpsmaﬁumks&ymyaéﬁe&ﬁéageo @ k) iy @id ﬁar- 10, and 15 ny.
‘pr turkey (siekly efferiiv an 62meikeyday undes|substhusially tivvemeiwsy sondifiorss  t he initiation of

the drug, the turkeys eNI %cﬂbﬁﬁcﬁ@iﬂﬂ&h 500 Het er aki s3gal | i nae
ova (the integumsthiah®, mm% g@:ﬁiﬂu&‘ﬁB hibit & ) is qfkeSi N9l € group of
turkeys redxhu@mﬂ%ﬁﬁsﬁ!i: i&nWhénRubjeed ibedl Si X days.

Unt r eat ed ibFVeensisig, Wi st &8 MW@B!’AM mmcmvﬂm 1968r i nent.. The
test i confrhdad T %ﬁ%ﬁ‘;ﬁ ':-'” Q'F@’m&&%‘j ONyg he-

aBRVOF - :G&Wmlﬁé if Brivdin Righ Bésksf In tWwo areas,
t he cecum Mhmwmmmmvarmamﬂe@ﬁ@ofmﬁmmﬁhbdwamgget he aut opsy. 30

Accor di ng t@‘t”ﬁﬁé‘“‘t@, _A thilestatieng 1 afpxian EBheftest eeonltp, i Tehdes YIIL ghwmt ani cin A
exhi bits S P SUAMURA ths e sutoiid i) Z@{?ﬂ. - 'ﬁéﬁ%’ ;OMONGRS
mel eagri di &he@'&naﬁbéﬁs&iﬁldﬂ‘h x BMEint ' ) ' 1\& reas the
unt r eat ed Gmmmmmuechu&ng atdkil; and’ wxﬂ1nnnnnal,1fmy,|mx1c 1, 355, 260

14 Gentam é'}aﬁ‘f?‘-("“"ﬂ%ntam cin[err] gentamcin [err] .and gentamn X are
suitable for oral, topical or peagpiepnsl adm nstration. Wen adm nistered
orally they may be com pounded in the formof tablets capsules or elixirs
or may even be adrﬁhxw Tsichy inCavaAftde ddly SubpcutemeousrDasingse dosage f or ms

t hatt he: conppounds of 'this invention are nost effective 5. = as.

‘anthel mi nthic and antiprotozoal pagents. This 1S eSRREEANS, Hajs’ Ue Wherein

t hey' are beAntibiotics | |ng used t(mgt/kgqéday) [ ntmhfca& armﬂbd:oﬁﬁlaﬁxler non-speci fic
di arr heas COIT mds—of —tHhr s [JvemntTon || be—ngorpor-at ed into a
‘dosage unltrtg?mﬂ?{é | e active ﬂ?gredl ent o they ma? Be conmpouned into
dosage units in adm xture with ogpher activegi ngr edi egt §,0- such as for

exanpl e anti-anxiety agents it being known that infections and infestations
often 10 cause anxiety. reactfons in anifal speci e¥8-Ohen the ani nmal
species-is Rkdifcih fdat ed’ 10 orgy |y, the cgnpounds ofygtshi s invention are
adm ni stered at -from about 10 to about 100 ng. preferably 20 to 70 ng per
ki | ogram of body wei ght per day,40pr ef er abl 311 di vi ded i if& from about 2 to

about 4 doses. - _ 20 5 31.4-
Geoamicia B 20 1 210

' .60, 4 81:0.

4 & Sl

* S‘iudy*temnase&ﬁ«of:ﬂ:e% cats“hadhot “berotite-ataxic™ ar*th&%of%*days,
number given is the truncated medlan _

20 PROPHYLACTIC ACTIVITY OF GENTAMICIN AIN ’I‘URKEYS AGAINST 20
HISTOMONAS MELEAGRIDIS -
Gentamicin A was administered to groups of turkeys at dosage levels of 5, 10, and
15 mg. per:turkey per day in aqueous solution. Two days after the initiaition: of the: drug,
the-turkeys were inoculated -oraily with 500 Heterakis gallinae ova (the’ intermediate -
25 host ‘carrier- of ‘Histomonas). A singlegroup of turkeys received 0.035%, of gentamicin 25
Amthexrfeedforsxxdays Untreated infected controls were also carried in each ex-
. Thie- test is conltinued ‘for twelve days and the birds are autopsied on- the:
thirteenth day. Infection is usually manifested principally in two areas, the cecum and
the liver which are the areas examined durmg the autopsy.
30 According to the results obtained in the foregoing itest, gentamicin A exhilnts pro- 30
phylactic- activity in turkeys against Histomonas meleagridis at-a’minimum dosage level
of 10 mg: pu‘bud‘,whereastheumtreatedconwlsbecamemfected :



For topical adm nistration, the conpounds of this invention may be
conpounded 15 Into creans, ointnents or suppositories and the |ike.
Such dosage forms should contain 15 fromabout 1 to about 10% of

ant i biottTt—and shoul dbeadm i Stered to the site of the rnfection from
about 2 to about 4 times a day. Wen treating bacterial infections the
antibiotics gentamcin B, gentamicin [err] and gentam cin X:.can be

adm ni stered in quantity of about 2 ng to about 20 ng, prefer- 20 ably
5to 15 ny per ki | ogram of body-wei ght.

20 As shown ler ei nabove, (see Tabl e \Mﬁ%nt am ci h B and gentamni ci ni4err]

by virtue of -t hei r Gowndax] gmemcﬁnﬁ'g%wﬁaworaﬁés&" ioh RGrd'Sifiebid R LT €AL

deep-seat ed bact el apicil i ¥o AdRGIBETaAvE: ey g damed to .be
refractory to ot ed) ity they form of kit srdmwwmazgwaibwadaﬁedwatmhtan}dwn B
and/ or gent gni ci é‘rﬁ %ﬁ Iﬁ’fﬂg[ -éggs .ﬁf“-’f S Ivent ; ﬁe@osag&es
rangi ng between jg tes fEHmebﬂéf ! %Meﬂ& ' ggﬁm@

day in divided dinseson Wmempmhmmgsmwmsomfwdvbmmwmtﬁieycs
gentami cin A gefehbd empounded ltsmeimmﬁr ingredientss picled, t he

adm ni stratjson ‘; 3!

@upoune o
P "_ {PHT é%ﬁ ﬁ%salt
andsol vates as ﬁ@g 3 %ﬁﬁ& olﬁa%&q ded 530

As nenti oned” bef g eprtfh'dwlsam totmotg mkﬂngmmhé baqypidghdper dayl, peefefably divied

conposi tions 30Dk ahousS “"‘ vt h - ner_aspect of the present
invention tfere gk oV siMiIA : QSs L1 ,j k Wb 4
| east one of . themmtg ) dg A iO4nk 8 ladtRihdsterad 'oﬁmCI n fe”]

and gentamicin thwnhgxnwm@m@bJstheddyar forrrul a (I 'defl ned here| nin
admi xture with a_s WP mial-infeqtipes genta- 35

m ci n B andyggent . corrp%on
and 35 phar n’&&ﬁwa&eﬁWO@&tT&I&SVHI)FQﬁMhHEB addt gmﬁmiaimonl; ﬁﬁl ly
active phar naceuwtt;%dﬁlﬂyﬂrémmqatcam 2y referablebeofed a¢ tréacdesyt segipbbagtbrial he am no

gl ycosi de anti bi _ mﬂg;fnw n X

& fe refrp
havi ng the mrossg m" E%Fgﬁnéﬂ“%"g A 3%1“ 2hee Wi 1B a

sui t abl e phar rracwﬁn@iﬁdledM| er ‘antibiotically act | ve pharmaceutic- ally

accept abl e deri vatl Oﬂ(ﬂﬁ > gt mAEWgé’mg@m cin [err]
bei ng substanti af¥i} xS :é;g ﬁ' ]ssﬂfnm can be
prepared bysoni xi ng ﬁaﬁ&ieﬂ\f;&odeﬁﬂ:rﬁ tn&ms phTiR Qpﬂ[e@'rﬂ e foal of chifpositions | 30

arrier such as fad mmﬂh@e atﬂmd;er bspest osra;: pie&hCmﬁdnﬁ@rMe atel;ﬁlqmm:am a,
gums or a cel | ul Pagfmac 2 my‘é ygogifles

di sintegrating af@BES tab ﬁ%gﬁf o

moul d r el ea3de ag MRinS BSdad m&&nﬁﬁgﬂaﬁinglrﬁ
aromati c water, @tmwosumsy@mpnslqghar rmltdlzadcuvenpnarquwﬂyan elixir,
col ouri ng agent sg‘:‘tgﬁ%ﬂt‘% agg“@j\“ﬂ%}%: ﬂ’r"%{ﬁ?cﬁwﬁs‘d& Ribloties apgrindy | so-

tonic saline sol BT RRTCRen eopia ) feined BESR har aben,

D
;.)

dIIt10101L104 SO

benzoi c aci4, andiynoabanie aaamvesmmtmtahe F0@Mbrdicin Hand gentamicin Bl MHing X anPdes
bel ow set forth mwwmmmemomma e forns into whi ch t he 50
AEFedsHt widpmpiint er al

corpounds of i g, e PSR e R iche oo,

Sol ution smawmﬁmmﬂ 1 ol ok mncm B
(as the sul%at e)gumcﬂasmanzemsw@,faa rgla;flyco‘s’pm 2 chl\gahhy]:ﬁﬁ{abe&

1.8 ny. , ATgRyatis. water,. bmzyla.lmlwls, Sytrup, pharmaceutical... (. 2

- 10. 050n1 Mmm Egaeqfts ; FW&‘Q) ben, Pl'Op‘Ylp'araben, benzoic acid,

Theexamplesbelowsetﬁorthsomeofﬂlevmousdosageformsmtowhlchthe 50
compounds of itbxs mventmn may be compounded

Formulatlon I

Parenteral Solution - : o S mg/ml . .' ml/lOml
Gentamicin B (aa the sulfate) . 40.10.200 mg* e 400-— 2000 - -
Metylpaben .~ o B Ry

Wt for Injection, g5, I tom, - wom




* based on theoretical 100% purity. 15

1, 355, 260 15 Pl ace 70% of the
water for injection intoa suitable m xing vessel and heat to [err] Add the
met hyl par aben and propyl paraben and m x until dissolved. Cool the above
solution to [err] Pass a streamof nitrogen gas through the solution. Add
the gentamci.n. B-(as the sulfate) and mx until dissolved. Bring the
solution to final volume. 5 Pass the solution through a suitable
sterilizing filter, eéenpl oying appropriate aseptic tech-. S ni ques.

Fill 1fhe solution into suitablig5520ri |l e containers enpl oy| ng aPpr.opriate

‘asepfTC TI1TT A AT Lation
BN B o

200 rrg’i./k solution MQQC-—BOXD(P@ss nitdedn gas through the solution. Add the

% geatamicin B (as the; Mdﬁ Bring the solution to final volume.

% gg 580d| ﬁgp ]1 ¢ ghasumab bke‘ﬁﬂjzxﬂm o%fm,i; appropriat nctech—.,_.. 5 32 (2)0
bi sodi um fekihiq r’g%oemu ¢ containers mpoémigpp 1.00

d aci al - Acetl o ACI d _ 1.25 Lo 12. 50

Sodi um Acet at e Formulation IL 2.50 - 25.00
Propyl ene d ycol - 100 to 400 1000 - 4000
VWater for |mjetRial Selutign S . _ mg/mll 0 n . mg/10 ml. 10.00 nil *
Based on theore 5 56%t P-arce . re- S of injectibn

into. a sw@e&HPé"%‘P)@erb‘§ ?331 and he"é&mt%go P’érr] 10100—200g‘dd t he

met hyl par abggs béy Opy! paraben and m x jugti|. di ssol yegh- Cool the above
10 solution to [err] Pass a stream of nitrogen gas through the sol ution.
Add the di slb’enym'@aet ate, dihydrate, sod¥m acetate &gl aci al acetic.

acid; mx t@?ﬂg oL Op the nitrogen s ing, add.ghe sodiumbisulfite
and m x unt I'SSO ved Add the propyl %aémaoggl ycol -andgmx t horoughl y. - Add

t he gent amhmdmm Edewte, Ditiygragul fa~ and nmiox1015 unti.00 di ssol ved. Bring
the solutio f'“"’l\e vol ume. Pass the sloisutl on thr ok%gb a suitable 15
sterilizing rrpl oyi ng appropriateTaseptic techniques. Fill the

sol ution i I‘Eoﬂmﬁuhd‘eﬁhl e sterile containerasseenpl oyi ng zqow opri-ate aseptic

t echni ques. S 355, 260-

16 For nul at?’ﬁ?’ﬂeﬁ fivedbar enteral Sol uti o0 ® 409. U 4000 - g/ i

g/ 110m  Gowhe! @ Gjébridncyd.] (as the Se)rom ﬂﬁ)otxﬂ 200 mg - 4000-
20, 000; MetkHparaben — 4—80— 180
Propyl par abg oo . : .0.20 o ... 20 Sodium
Bisulfite P st on thoeeical 100% puity. 3 5 320 -Di'sodiim

Edetate, Di hydrate 0.10 - : .10
Place 70%, of the walteu' for .injection into.a suitable mixing vessel and heat to.70°C.

10 Add the methylparaben and propylparaben and mix until dissolved. Gool the above 10
solution to 25°—30°C. "Pass a stream of nitrogen gas through ithe solution. Add the
disodium edetate, dﬂlydrame, sodium acetate and glaacml acetic.acid; -mix thoroughly.

Stop the nitrogen sparging, add the sodium bisulfite and mix until dissolved. Add the
propylene -glycol -and - mix thoroughly.- Add -the -gentamicin ‘A (as-the sulfate)-and mix

15 until dissolved. Bring the solution to final volume. Pass the solution through a suitable 15
sterilizing filter, employing appropriate aseptic techniques. Filt the soluuon mﬁo smmach
stm.lecomtamarsemplory‘mg appmpnate asepnctechmques S G




d acial Acetic Acid 1.25 125 Sodi um
Acet at e 2.50 250 Water for

I njection g.s. 1.00 m 100 m * Based on

t heor nto a

suitabl e mixi ng vessel and heat to 700C Add t he net hyl paraben and

propyl paraben and mix until dissolved. Cool the above solution to [err]
Pass a sream of nitrogen gas through the solution. Add 5 t he di sodi um
edetate, dihydrate, sodium acetate and acetic acid; mx thoroughly. Stop 5
the nitrogemgas, add the sodi um bi suhisieand m X until dissolved. Add the
gentam cin on
to final volune. Pass the sol ution througll a_suitable sterl ing filter,

enpl oyi ng appropriate aseptic techni otf8atep -t he sol ution into sui tiabl e

sterile contai ner spanpl.pXhadPpr opri at e asept;ng/n{ll |1 ng 1{3g/100 mit echni ques.
10 Fornul ation | Ve—Oad—Sytip— Rer—Lit-efe.
- 40BRSmEkdar d4_‘lgﬁa:n%ﬂ=Q99 ed Sugar.

CGentanicin A (as Gmﬁa(ae)he Sulfaﬁe) '

550 15 g9 bi tol Sol ution 200
Methylpars! : : 1

15 Water, to nake ™ 4 ' I % liter 1589 Based on

eoretical. 100% puPropylparakesid t he gentamicin A (a2t he sul fateRp granul ated

.sugar and sorbitol solution, to approxi mately 0 ms of r cont ai ned
in a suitable mxi#&‘%@é‘é‘}o‘? M.x until a sol u- 58 " Pon  Boptained Add
sufficient water tDis¢dRiefEdetdtd, Diffydrateass t he sol uwkieon t hrough aosuit- 20

abl e cl filter. Formulation V. O al Syrug

Per Liter GennicinG dsul f at e) 125 100 g G afel at ed Sugar
100 G ucose Syrup sodium Acetate 4450501 bi t ol - Sogspt i -on

400 d ycerin 50 Al cohol

50 30 _ Water foydnjestion 46 nmake ~ 1.00 ml 100ml- 1 0
liter 30" Based on tneoretrcal 100%purity. Add the

genetam cin B (as +# Raed o tidéréiical 10693 putig! ed sugar

gl ucose syrup, sorbitol .
sol ution glycerin, alcohol to apprOX|nateI 500 of water contained in a
si abl e m xing ves - /o

B ”%@%ﬂ“%ﬁ“%ﬁ Syt

water to make 1 I} 23

filter. the disodfury edétate, dihydrate acemteandﬁacnd mix thoroughly. Stop 5
1, 355, 2 the ni engas,addthesodmmblstﬂﬁteandnnxun mqqncm'ro i cal
o oam B, (as the sultie) and mix upgi} diseolved. Bring the solation O s Pos P

soliition thiough' & suitable sterilizing“filter, employing appropriate aseptic lteclnuques
Fill the sobution into suitable sterile containers employing. appropriate aseptic filling

10 techniques. 10
Formulation IV, '
Oral Syrup Per Liter
Gentamicin® A (as the su]fate) 100. g*-
‘Standard. Granulated Sugar. - . 550 o
. Sorbitol Solution 200 s 15
15 LoL ; . .
Water; to make ' 1.0 liter -
* Ba.sed on theoretical 100%, purity. .
Add the gentamacm A (as the sulfate), g;anulated .sugar and sorbitob. solumn, to- -
approximately 350 mis of water conitained in a suitable mixing vessel. Mix until a solu-
20 tion is obtained. Add sufficient water to make 1 liter. Pass the solution through a suit- 20
able clarifying filter.
' Formulation V.
Oral Syrup Pm' Liter
Gentamicin B (as the sulfate) - 100 g*
25 Granulated Sugar - 100 _ 25
: . Glucose Syrup 44
Sorbitol Solution 400
Glycerin 50
Alcohol 50
30 Water, to make _ 1.0 liter 30
' * Based on theoretical 100%, purity.
Add the gmeﬂamlcm B (as the sulfate), granulated sugar, glucose syrup, sorbitol
solution, glycerin, alcohol to approximately 500 ml of water conitained in a suitable
mixing vessel. Mix until a solution is obtained. Add sufficient water to make 1 liter.
35 Pass the sobution through a suitable clarifying filter. 35

~



Gentamcin A (as the sulfate) 10 g.-100 g. Stearic Acid

60 g. 10 Propyl ene d ycol Monosterate 100
5 I sopropyl Myristate 80 Pol yoxyet hyl ene (20)

Sor bi tan Monopal nmitate 60 Sor bitan SoI ution 20
Water to nake 1.0 kg. 10 _ *
Based on theoretical 100% purity. 10 Add the

stearic acid, propylene glycol nonostearate, isopropyl nyristrate and poly-
oxyet ]l ene (20)_sorbi t an .monopaFPat e to a suitable mxing veédsel . Heat

sto 80C to nelt Mx. Formul ati Ofundhdtion 34, BEE + Topical Cream

Per Kg\ Topical Cream 15 Gent amcin B (ar&-Kg]e sul fate) 10
g.-10Q g. * Ethoxyr Wﬁy@@{gﬁ&%ﬁ Al conqb g—100 g.* 20 g. Cetyl Al cohol
.35 Steryl Al cohol Stearic. Acid 30 g20 ' :

“Pet r dat um Pmpylmle ﬁlyc;}a gionosteara're - 200 100 . S 520

M neral QO ter to nmake

1.0 kg. Based on tgﬁﬁﬁ"%“ﬂ‘ﬁj@oﬁ’% puri Mtaﬁ t% cetyl alcohol stearyl

al chol, et hoxyl at miwr:@txydké st ear yI al cohol ‘pet ruJoaﬁgum 25 and m neral

oi tqaswta “oole _ R o . Add thg genta-
25 mcin B (as the suI ate) I n approwmately :95% of the water heated to
[err] in a suMdthe propylyne; glyrelahonosidaate, ispehpyl meyristmt erdpolax phase to the
aqueous ph‘g;% (0 serbtpn ‘I“%"”E’BB‘F*‘F%‘Q arsgitablls iE9g YeeeleFigat f‘b‘forﬁ:‘%dd suf fi ci ent

water to na kg M x untl: GoQuaskefiul ati on VI 11.

Topi d&l G nt nent Tnpthrm Per llégKg 15 30
entanicin Bl s £ Jine Oy~ 1qEk At Petrol atum to nake
1.0 g. Based on thgﬂar,,gma,teaaje m&u,&ly Mel t arg gﬂeat the petrolatumto
500C in a suitabl eCﬁvlmwgolvessel Renove a- por - 335 tion of the nelted
pet r gjyat um and mk%@sﬁlﬁ’wy of the gentanicin { rr] (as the sulfate). 35

Pass the slurry thj suitable colloid mlI%gnd mll until & uniform
di spersion is obtamwmnwd t he m Il ed sl urry tomh@ remal nder df the
el ted petrol3a “ET0 PN 2 1 IO U L e o ._ _
‘Parenteral Sol ution ' ng/m L 40
Gent ani ci n X@ﬁﬁdﬂgl%@h@,myldmmhwae@yl/ Faldbm potcabeuraben
1.8 I’?ﬁ Pr &g# --gbamsmmblennxm.gvesseLHeammSmCmm It. Mix. 2 ggep&t er Tﬂér

tion M B (as ate)mapproxm;:ﬁlzf%of walter heated to' §0° “Based on
'nJeC'O vessel. Mix. Add the totheaqueausphasean:dmu:
t heoret i cahmﬁ@&% approkimately 40°C. Addsuﬂiamtwatertomakelkg Mix untit &ol. Pl ace 70% of

the water for inj ectlon into a suitable m xing vessel and heat to [err]
Formulation VIII.

30 Tiopical Ointment ~ Per Kg. 30
‘Gentamicin B, (as the smlf_ate) . 10 g—100 g.*
White Petrolatum, to make o 10 g.

* Based on theoretical 100%, purity.

‘Melt and heat the petrolatum to 50°C in a suitable mixing vessel. Remove a por-

35 tion of the melted petrolatum and make a slurry of the gentamicin B, (as the sulfate). 35
Pass the slurry through a. suitable colloid mill and mill until a uniform dispersion s
obttained. Add the milled shurry to the remainder of the melted peu'olamm and mix until

cool. :

Fonnulauon IX. '

40" Parenteral Solution : mg/ml 40
 Gentsmicin X (as the sulfate) 40 to 200 mg.*
. . . Methylparaben B . 18 mg.
. Propylparaben L '_ 7. 02 mg

. Wamerforrm)ecuon qs S 10'ml”
45 . * Ba.sedontheomeucal IOO%punty o e, 45

Place 70% of 'r.hc water for iin]ectlon into & smnab]e m.lxmg vessel and heat o 70°C. :
Add the methylparaben and: propylparaben and mix until dissolved. Cool the. above -
solution to 25°—30°C, Pass-a: stream .of nitrogen gas over the solution. Add the genta- -
50 micin X (as the sulfate) and mix until dissolved. Bring the solution to final volume. Pass : 50
the soluition through & suitable sterilizing filter, employing appropriate aseptic tech-
mques. ‘Fill the solution mto suitable  sterile containers emplsoymg appa'opmate asepm-:
Itwﬂlbenonedthan:gmtammnA B, B1anchontamagarosammenngand;
55 attention is directed to claim 1 of our U.K. Patent No. 1,314,058 which clpiths an oxa- 55



Add the nethyl paraben and propyl paraben and m x until dissolved. Cool the
above gol ddon to 250-300 Pass a stream of nitrogen gas over the solution.
Add the genta- 50 mcin X (as the sulfate) and mix until disolved.
Bring the solution to final volunme. Pass 50 the solution through a
suitable sterilizing filter, enploying appropriate aseptic tech- niques.

Fill the solution into suitable stri I e cont ai ners enpl oyi ng ‘appropriate
aseptic fill hé‘lg techniques. I't will gg)%d that gentamcin A B, [err
and X contai i~a _garosanm ne ring and 5 3 attention is dLrEQt ed to claimil

of our U K Pat enkdidiiae d&;v&&ép@ﬁ&mﬂﬂcﬁ%ﬁ&@cmtﬁﬁhg@@mmﬁﬁ ring wheréln the

1, 355, 260 zol i di nm#mmmﬂesed)ﬁosudWMn anti biotic .containing a

gar osam ne ring wher .iﬁ %I idinering is fused to sai d garosam ne
ring.. WHAT VE CLAIM?% %m@ﬁm @agetaﬁ,ﬂm)' gﬂﬁsar Qa@t ed >
gentam cin Bs genin&ﬁixandh[lﬁtgl‘a]gnﬁd‘ having a gres
nol ecul ar formul a .- 5 [err] in which,
in the case of gentanmicin B, [err] is h'ydroxy, [err] i's- hydrogen and [err]
is amno; in the case of genamici r] is hydroxy, [err]-is nmethyl and
[err] is amino; and in the case ofXgerkaumcin X, [err] is amno, [err] is
hydrogen and [err] is hydroxy, tlh C be| ng in 10 subtantially
pure form 2. An anino glycoside-a -,hbldﬂtl C. nat ediggent ani ci n B, -
gentamicin Bl or genta- mcin X an avi ng ‘a-gross | pcular. formula [err]
in which, in the case of gentamcin B, [err] is.hydl [gEx] i's hydrogen

and [err] is amino; 15 in the case of gentanici 3, [err] is hydroxy,
R2 is methyl and is amno; "and in glom; - --.-150 _ entamcin X [err]
is amno,[err] is hydrogen and [errlj LeXy,- the afitibiotic being

substially free from substances g therewi th.. 3. The am no

gl ycosi de anti biotic designated gen cin B, being.in a state of puri ty
such ‘that (i) its ethanol solvate hds|a nucl ear rragnetl c resonance spectrum
in 20 deut eri um oxi de ~subst ant¥ahl y as shown in Figure 4 of the

drawi ngs and (i )mwlmhsultqshmdge@@mms,&‘ hzﬂnksr,ansb!ﬂr@bs@nmismmspect rumin
mneral oil, subst4seydie iy @egéf thegase The

ami no gl ycosjgde: Siiih J;lgm e &SI By W’f}ﬂmﬁ%‘i‘ P?i“ganstatle of
purity such that (i )zlAtnSamuﬁtglyedaﬂé anftibibticide@gnhad go M|E%mtdr§en&esonance
spectrumin 25  miandad davingmersssinsiscdarfioemelmt i al |y 'as shown in Figure 6 of
the drawings and (ii) its sulphate 25 has an infra-red absorption. spectrum
in mneral odl substantially A%ys shown in Fi gure 5 of the draw ngs. 18

1, 355, 260 zdlidine derivative oy ent am ci n antl b| ot| c cont aining a
garosam ne ring wherein the '

WO Ry

in whnch in the case of gentazmcm B,R,is hydroxy, Rg is hydrogm and Ry is amino;
15 in tthe case of gentamicin By, R, is hydroxy, R; is methyl and R, is aminio; and in the 15
case of gentamicin X, R, is amino, R, is hydrogen ahd R;'is hyd:rox‘y, the antibiotic
being substantially free from substances-co-produced therewith. .-
3. The amino glycoside antibiotic designated gmtamxcm B bmng in a state of
purity such. that (i) its ethanol solvaité has-a nuclear magnetic resonance spectruiil in
20 deuterium oxide substantially: as:shown in Figure 4.of the drawings and (if} its:sulphate 20 -
' * has an infira-red absorpuon spectrum m mmetal oxl, substannally as shown in Flgure 3
of the drazwmgs e
4, The amino glyoos:de anubwuc dmgnated gen}mmxcm B bmng ina state of.',
purity such that (i) its ethanol.solvate has a:nuclear magnetic resonance spectrum in .
25 deuterium oxide substantially as shown in Figure 6 of the drawings and (ii). its sulphate - 25
has an inffra-red absorpuon speotrum in mmeral oﬂ, subsramually as. dwwn in Flgure 5
of the drawings. - "::. _

g



oxazolidine ring is fused to said garosam ne ring. WHAT WE CLAIMIS:- 1. An
am no glycoside antibiotic designated gentam cin B, gentamcin [err] or
genta- 5 m cin X and having a gross nol ecular formul a
5. [err] imgwhich, in the case of ge n B,-[err] is . hydroxy, [err] is
hydgogen aREL+e+F+—F&amﬂ4u}—+4Pth-2§§§E§L_genL£01P!n feL¥1 l<yhvgrnﬂ&
[err] is methyl @h% uwsfmmamdblmmtwmﬂasgar&m@enhawhmmmx [err] ,
is amino, [err] <&k dfussh 9 spid gprpsamize Figedr oxy, the. antibiotic being in
10 subst anti al | \wHRYWE @AM 1s: — wa

Fn

10 2. An amino gl cnandmm@mmmae&wa@nwﬁahammc&mge i c
[err] or gehta- ##&mXW@iMmmzﬂaﬂﬁnnkqﬁqﬁmmmh mol ecul ar fornul a [e??? in 5:

which, in the case of gentamcin B, RL is hydroxy:-—[err] is hydrogen and
[err] amino; 15 in the case of gentamcin [err] is hydroxy, R2 is
methyl and [err] .is amno; and i 15 case of gentamcin X, [err] is
amno, [err} is hydrogen and R, i the antibiotic being o
i ed therewyth. 3. The amno

ing i n%a-state of purity
tic resonance

tin B,

gl ycoside antibiotic designated g ﬂﬁ@
as a nuclear

such that (i) its ethanol solvalte

spectrumin 20 deuteri um oxi de substanti al | yo- own{f)n Figure 4 of
th“*drawnngs and (ii). its sulphate 20 has an infr absorption spectrum
i nfri neral oil, substantially as & __% e drawi ngs. 4. The
anizno glycosrde antibi otic designatjeg gen cin Bl beimg in a state of
rnﬁ%ty'such that (i) its ethanoly has a nucl ear magneti c resonance
spBctrumin 25 deut eri um oxi d ubstantially as shown in Figure 6 of
the%dramnngs and (||) its sulphate 5 has an infra-red absorption spectrum
i ne#m neral oil, gmhantrally as showh i n Figure 5 of the dramnngs 19

5. 260 cmB R, is hydroxy, R, is hy anq-ﬁels
gl ycosi de anti bl?}]f %'&gg%ﬂq@mg’ x@?"gﬂ?@ mtﬁ(ﬁ“ cﬁﬁrri ty )
such that (10) its nucl ear mag netrc resonance spectrumin 10
deut eri um oxi de su Y&&ldsmmn?d geangfin Bgenemisini igsgeand (i)
i ts sul phate has™&h 5 éé’ |8ﬁ‘ pectrunlrn m neral oi
subst:antial ly as shomn in Flgure 7 of the 5 drawi ngs. 6. AN s

antibiotically active pharntiagdicglly acceptable derivative of an am no
gly- coside antibiotic as cl ai ned i any. preceding claim 7. A derivative
according to clairn 6, said depfzaagge\heng a solvate. 8. A derivative '’
according to claim6, said derivAati bei ng~g_hydr atiz. 10 9. A
derivative according to claim6daid derivati i hg an et hanol solvate.
10 10. A derivative according . to claim6, said tr\mtperng a non-toxic
acid addi- tion salt, which when derived froma po asic ‘acid may contain

free acid group and/ or aci d grog Bﬁkneutrallze ot her bases. 11. A salt
accordrng to claim10 containing g'd noi etd€s of attpeast one of the

Ho

HO Rj

in which, in the case of gentamicin B, R, is hydroxy, R, is hydrogen and R; is amino; '
15 in tthe case of gentamicin B,, R, is hydroxy, R, is methyl and R, is amino; and in the 15
case of gentamicin X, R, is amino, R, is hydrogen and R, is hydroxy, the antibiotic
being substantially free from substances co-produced therewith.
3. The amino glycoside antibiotic designated gentamicin B, being in a state of .
purity such that (i) its ethanol solvate has a nuclear magnetic resonance spectrum in
20 deuterium oxide substantially as shown in Figure 4 of the drawings and (ii) its sulphate 20
has an infira-red absorption spectrum in mineral oil, substantially as shown in Figure 3
of the drawings.
4. The amino glycoside antibiotic designated gentamicin B, being in a state of
. purity such that (i) its ethanol solvate has a nuclear magnetic resonance spectrum in
25 deuterium oxide substantially as shown in Figure 6 of the drawings and (ii) its sulphate 25
has an infra-red absorption spectrum in mineral oil, substantlally as shown in Figure 5
of the drawings.
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15 followi ng ais: hydrochloric, sulfuric, phosphoric, succinic,
tartaric, maleic, fumaric 15 and glutaric acid. 12. An acid addition salt
according to claim10 or claim 11 which contains acid groups neutralized by
al kali netal bases. 13. An antibiotically active conipsition conprising at

| east one of antibiotics 20 gentamc B, gentamicin [err] and
gentamicin X having a gross nol ecul ar fonrrml a(l) as 20 defined in claim
1, at I1 ast one of antibiotics g .’@% | Ci n B and gentanmicin [err] é)el ng sub-
stanti - n-tHhe--composi i on —An_ [lve
conposi tion mrn-- dscoddutanhbmcl dmt;datpdzgatcanu&n pmwngan acsetmt ofcal | y

accept abl e. PHEY S¥B @) fyﬁl“e Agclermagy ", | n B,
gent ami ¢i n - f o S mgl ?ﬁ, TN I ar formul a
) as5a'§flﬂﬁdmgd’lcaim. , antl-- 5b|ot|a tlveparmacewalsly

accept abl e derﬁ\/fatwbemdty aamvelpmcmﬂy@&mﬁadmmmma@mm-m n B and
gentani ci n PE# P"g@?‘rmdw m the conposition. 15. A
~process for pr@ i Ty Eﬂﬁg eds claimed in any one
of claiors 1 to95Aammvdefchﬁgw CalicdeRRlivd bring led letlibrfol solhte,CP CoMu i ses
subj ecting ami X f@@l‘waﬂve %cem@n&tenlpm @lsavgdwaﬂvemtg agwe-tosic agidipdili-ant i bi oti cs or
derivatives - ¥ d §rom 4 palybasigyacid may contain free acid grogps pddey of sol i d
~adsorbent usi ngy e k4 \égbﬁfﬁ@&nmgqglangQ of GERRVEdeN@ 4 fraction of
sai d sos: ventfolloﬁinglacnmmyammnq dctic) tartariic, haleid, St | VeLs;

I solating t acidh] I der. vatlvefromsaldfractlon and, if

‘desired, tr ‘ . 8l acoprdie i elpim. 19;05 Claim |1 yhich-pameaipy 4k ot i cal | y

Ad @ @nf: 10N ‘| f.nf.‘n wglﬂl@ &r]ﬂaat%ﬂ I(’?Qﬂubﬁcs | at ed
deri vakdve |gmnmn¢m3, gmmmhmimddmttdmanaaﬁa O foe noleculan fomaln (1) lser 20
anti bi oti cal : AS {1E %WWMW%M&MH ve . 16.
Process aco e o W& i s used as
adsor bent 17:euu@ll@6&&ﬁab&(2ﬁﬂfa et at Rast ﬁ% EE re| n the
m xt ur &: comﬁmaedasmmmn X havgxgratmss molegully fumdda((l) ag eamﬂ-] andf or
gent ani ci n, 2 p%‘g oder '01 : P"F_ t"n‘ﬁ’@ﬁfsam cin
anti bi oti c. T@El vercyalael wafs e mope el syt s Ty et her
anti bi oti C icRin@einb At @ idirivAtive R4l Askined R o ,Géhith Compdiths sif gSmeaccording to
any oné0of e compritifig stdeatigme wh&alﬂannbmqeormmauvee m:drnprwtomﬂlyctﬁ g 30

A2 it usige A digid solvauras & i C.
R T e e e S

2y
conpri ses gmamammﬁbmg@m adiieC pHarohacdutidally Bédep@BIdt Rifvativelor Xhe 23~ Process
‘accor dPhyg t datirderivaies iofo fh,dfeaerﬁts‘mmﬂt@n@@mehama@nmmnmﬂxmw t he3%o0l vent

for the chr 8
consi sting QhsoB&:

“s'rﬁw‘a g v Nsi Spalhe. seé)vxe{momﬁl e oI vent system

“met handl : orbform ammonl um OXI %'n the vol une

ratio of 1: 1: 121. Process according to cEiEh POor. BEMEISS wm&oﬂdmﬁgniemmeesone of cl ains
15 to 2 ch B gedfon wmm/wmnmxwdgmwwamﬂcw%md/ off

gentam cin %ﬁﬁg gsg t E p-of their acid
addi tion salai m oI vat es ofa%ﬁ%erﬁ@és 0 ree antl biotics or
the aci d addi tilbrl’rtsauc@rbﬁgtsambnsaﬂdaamseﬁ t@lﬂ,hgechlratmuxtuﬁ&o prises 23. An

-~ am no ¢¥yco$ : ifs 11-t0 5 & a 55
derivative thglg j t}r'ieé'%/ “Bf%‘ﬁ Yy a process
“according to any Pﬁﬂ&sﬁﬁwﬂ@b@oﬁéof&&n@ﬁSm%cha&c%ﬁdm&W%k&ﬂﬁt conposi tion
conpri SI ng mm@@mamlmsenmomﬁm ﬂz: ogsif @ @olvenit system. consisting of
chloroform : ammonium hydroxide in the volume ratio of 1:1: 1. 50.
. 22.Pmcessaccordmgt‘oanyoneofc]mms15t021charactensedmman:thccom _ '
: poundsgentanncmBand/orgenmnnanland/orgmmnucmXarelsolawdmthe
form of their acid' addition salts, or of the solvates or hydrata of 'lfne free antibiotics or
the acid addition salts of said solvates or hydrates, .

e 55 23. Anannnoglycosldeanubwucasclannedmanymeo«fclmmsl’mSora. 55
derivative thereof as claimed in claim 6, whenever produced by a process acdordmg to
anyoneofc]mmslS to 22.

24. A pharmaceutical composition comprising at ]f:ast one of the ammo glycos1de
antibiotics gentamicin B, gentamicin B, and gentamicin X having the gross molecular
60. . formula (I) defined in. cla:l.m 1.in. admixture with.a suitable pharmaceutical carrier, at 60 .
leastoncufgenmmiknnBandgmtanuanBlbmngsubstarmauyabsmtfmmﬂle-. ’
compositiotr.
25. A pharmaceutical composition comprising an antibiotically active pharmaceutic-
ally acceptable derivative of at least one of the amino glycoside antibiotics gentamicin
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antibiotics gentamcin B, gentamcin [err] and gentam cin X having the
gross nol ecul ar 60 formula (1) defined in claiml in adm xture with a
sui tabl e pharmaceutical carrier, at 60 | east one of gentam cin B and

gentamcin [err] being substantially absent fromthe conposition. 25. A
phannaceutical conposition conprising an antibiotically active
pharmaceutic-- ally acceptable derivative of at |east. one of' the-am no

gl ycoside antibiotics gentamicin 11111111 111111 111111111111111 - 20 :
1,355,260 20 . .. 1355260 - 20 B gentanmicin [er20] and
geant amcin X h g@gmg,gg PR ekl Shahm 1 in

adm xture with %umlﬁgﬁmxm%r%@mﬁm& abcl:é? accept -
abl e derivati veseblsfderivatives afs4t lessronedf ggnmmanﬁ(ﬁm S@teainih gebﬁnamlsmml}serr] -bei ng
substantially a ?mxb osi 5 Sin ad%san})ostl tion
according t© claim %%hmﬁfg ogamn mad%@g sz 270 A
conposi tion accamili ng to claim24 or claim?25 in-the formo ﬁaped
dosage unit. 28. Azéohpwmumacw@esm Plgﬂlt%i’ eﬂ@FM7°f|mwbhe04mﬂmf a

tabl et, capgul e rodugg i on
of a phar rraceutlzza& gomﬁ Ovcddhie Qb whi C
conpri ses adm Xigas - 3¢ pilecalat bmﬂn(ct)s

gentam cin B, gefstmein : W“g‘rpbg@ﬂml ecul ar
formula (I)zdefit : . anis
ant i bi otlcaFIy %Im’xﬁ@ i giwﬁm%}@%fth a

sui t abl e phar nnaeplunmedumm amapmbleli&wauwmereof %&lanﬁdmcasms B o 1zm145; oducti on
of a pharmaceut I%IF i iispielly WW%”GEH&‘}H“S@%“* 13 gr eleiwi 14 Wi asfitani no

gl ycosi de apti bi - K he Ty oz obins Dioni@tle &3, a0

phar maceut ?gal I ya@gm Mnoadin@il mﬁww&ﬁr&n&ﬂ%&kﬁﬁqmmmﬁm 6 to 12
and 23, or an arwaslbm@bﬁmamnyxmu;' RgniainD Ay EsEitRricio (3 amtamicmlimlddmmmm aim 13 or
claim1.4, wth Hhags ibjtigall Ff@l"'r?& e o :

net hod of egnbati SOF QLazQal : ]

20 a non- human Wofhamw&haaﬁmmi@mﬁmm@gédm&pwgm@ﬁkhwﬁffect|ve
quantity of at ImmMWWWWW#e@rWQMMWNﬂ Al

B, gentamicin [er[ ﬁff’jﬁ
Bprisd | as

q
conprises admi nlasieeﬁltp_“_' f thy apgitioties _ faipicip By gg sty MWWW@W

phar maceut isgal | y ag,e

0= ..... InB
gent am ci n356”]admﬂﬁi8¥e@mﬂ&ma o ~ﬂ0§ %ﬁaﬂwr o’

32 in wmhich the " epifin B9 _; MW@WVWS%M“‘BS from 10

ny. td 100 ny. acterised in that3fe A et hod
of conbattm‘ng b m&e“onas 30 #o0 a

non- human ani rralaﬁreervgulsmafrthmrﬁ:Gt@ns&st herapeut i cal 'y effective

]cCe R 7
quant i tydof at |ea %;dﬁ%‘mé "gmgﬁ &?W@%@ & by mﬁ“’er B%n‘;‘%" ani ﬂ n
[err] an geatargu ‘.--rlaﬁ b&dﬁ edhbeddrd & ically
aceptabl e derivati M8 An antibiotically active pharmaceutically scceptable denvamve of an‘amino gly-. - 45
coside antibiotic designated gentamicin B, gentamicin B1 or gemmman X, accordmg to
claim 1 and substantially as hereinbefore described. - -
41 An anmb:utm.lly acuve composmon. -accordmg to' clanm 13 and mbsm:mally as
50 42 A process for producmg an amino glycoswde anttbwnc acuufdmg to claun 15 50
and substantially as hereinbefore described.”
43, A phannaceuuca'l composmon accordmg to clam 24 and subsmm:ally as here-
inbefore described. .
44, A, process for producing a. pharmsa:cewucal composmonz, accard.m.g to cla:m 29 - :
55 and substantially as hereinbefore described. _ 55 .
45. A meithod of ‘combatiing protozoal infections accordmg to clann 31 and sub- -
stanruauyasherembeforedwcmbed '
46 A method of dombamng hehmnthms:s accordmg to clalm 32 and substan'na]ly
60" - 47. A method of cmnbamung bactenal mfecuons acuordmg tov claun 34 -and substan , 60
mllyasherembefou'edescnbed S _ :

* € 'L N S *



35. Anethod as clained in claim34 in which the therapeutically effective
quantity 35 admnistered is from2 ng. to 20 ng. per kil ogram of body
wei ght per day. 35 36. A nmethod as clained. in claim35 in which
the therapeutically effective quan- tity of gentam cin B and gentanicin B,
when parenterally adm nistered, is from2 ng. to 10ng. per kil ogram of body
wei ght per day. 37." A netd as clalned i nany one of cains3l to 36chacrised
in-that the 40 phanteui caldiy acceptabl e derivatives used therein are
acid addition salts or solvates 14858 the free antlblotlcs or ofygtheir
aci d addrtron saltrs. 38, A TELhod_according—tocHmS7—m—wnhetr—the
solvate is a hydrate. 39. An HY§)& anti biotic designated

u en] , .
gentam&in B, gentamicin B, or geg) n>X, according to claim1l and
substatﬁé*ly as herei nbefore desmnmhgn 40 An antibiotically active
pharnaceutlcally accept abl e déﬂ?@é@ﬂh%&m&wmh amno gly- 45 coside
antibiotic de al.ed. &%gg{ I o ent am ci n X according to
claiml and shbshary ;&ntaﬁﬁcﬁ% ARy %éﬁfﬁg&gﬁ P2 Aant i bi otical |y
active conposition accordi ng whish gdriad may b8 substantlally as herei nbefore
descri be. 50 42. A process for producing an am no gl ycoside
antibiotic according to claim15 50 and substially as herei nbefore
descri bed. 43. A pharnaceutical conposition according to claim?24 and
substantially as here- inbefore described. 44, A process .for producing a.
phar maceutical conposition, according to claim?29 55 and substantially
as herei nbefore descri bed. 55. 45.
A md of conbating protozoal infections according to claim 31 and sub-
stantially as hereinbefore described. 46. A nethod of conbatting
hel i ni nthiasis according to claim32 and substantlly as hereinbefore

descri bed. 60 47. A nethod of conbatting bacterial infections
according to claim34 and substan- 60 tially as hereinbefore descri bed.
21 1, 355, 260
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