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Aminoglycosides reprcsent a group of antibiotics of major
importance, liccently, an ever increasing number of these
antimicroblal agents /e.p. streplomycin, ncomycin, kana=-
mycins, paromoiycin, gentwnicins, tobramycin, sisomicin,
etc./ and their semieynthetic derivatives /e.;. aunlkacin,
dibekecin, etc./ obtained by chemical modification have been
introduced into human therapy. In addition, this type of
antiblotice have found application in agriculture, too,
Digcoveries of new aminopglycosides either by conventional
8oil screening, by chemioal mocdification of known amino-
glycosides or by mutational biosynthesis /hybrimycins/ are
needed to rircumvent inherent *oxicity probleme and ocontrol
the infections cunused by cultures resisitant to streptomycin,
kanamycin, etc,

A detailed review by Price, Godfrey and Kawapuchi shows the

structure-activity relationships of aminoglycosides containing

2-deoxystreptamine, The review of Takashl liara gives also
a good summary of recent advances in this field,

The sale of aminoglycosides over the world in 1977 is re-
presented by the sum of 350 million Z.

The gentemicin complex produced by various Micromonospora
species was firet described by Weinstein, Lnedemann, Oden

and Nag.man in 1963, The main componente of the gentamicin



complex are gentamicins Cl’ C? and C18 used widely in oli- «
nioal practice, The goentamicin ¢ complex is bactericidal
and has greater enivibacteriul activity than streptomycin,
neomycin or kanamycins. Jt is effective against many strains
of Gramenegative bacteria including species of Escherichia,
Enterobacter, Klebsislla, Salmonella, Serratia, Shigolla.;.
some Proteus and against Pseudomonas aeruginosa. Minioum
inhibitory concentrations have been reported to range from
0,06 to 8 mog per ml,

Among the Gramepositive organisms Staphylocooccus aureus is
highly sensitive to gentamiocin with minimum inhidbitory con=-
centrations, being reported within the range of 0.125 to

1l mog per ml, Other Grem-positive cocci are lese sensitive,
but Beecillus Closiridium end Cc “ynebac.erium epp. may be
inhibited by normal concentratione., Gentamicin sulfate is
used to treat nmepticmemis and other severs systemic in-
feotions due to sensitive Gran-regative organisms, In the
treatment of urinary-tract infections with gentamicin, al-
kalis should be given to raise the urinary pH above 7. The
usual dose of gentamicin given intramuscularly is 400 to
800 mog per kg body weight in every 8 hours. Gentamioin has
been given intravenously in the same doses that are used
intramscularly. The course of treatment should generally
be limited to 7 days. Gentamicin is poorly absorbed from '
the gastro-intestinal tract., If symptomy of ototoxicity
ocour, gentemicin should be withdrawn immedliately. It
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should be given with care and in reduced dosage to patients

with impaired renal function.

Gentamicin C complex is bein, produced in Hungaery since

1974, The producing strain is Micromonospora purpurea vars
nigrescens nova varietas, isolated from soil in 1970, marked
as X=148, This Actinomyces strain has been assigned accession
number MNG 00112 in the Hungarian National Culture Gollection.
Table 1 below sets forth the comparison of strain X-148 with
those of M, purpurea /NitRL-2953/ and M, purpureea ver.
violacea %5=58°9 /acccasion number: Coll, Microb, Bulg.,

DKILS, 55/3 III. 1971/,



Jharacteristic

Me purpurca
/WS -2953/

{=148
/NG 00112/

Ve

violacea H95=5829

plurpures var, i

Facro-
morpholory

icro=
norphology

Gelatin
Jucrose
starch
Gellulose

tlucose-anpa-
rarine agar

Tyrosine arar

No merial mycelim,
colonies nre rnised,
gpiral, abundant
rrowth, waxy. Surfacd
color: terracolta to
brownigh, Kkeverse:
russet to deep brown,
No aoluble pigment,

S

{

|
s |
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\ilyphae are long and 1
|branching, regular,
not shaped, dlameter:
V49 Me poTEB are .
formed at the end of .
single sporophores,
either round- or
elll moidal-shapod,
diamnters 1,0 Po

Weak liquefaction
Inverted

hiydrolyzed

Slightly decompogsing
Good gsrowth, irom
bright peach to me-

pigment .

dium red orange color
(iood growth, no soluble A very aslow growth

e —

No aerinl nycelium,

rajsed coloniea but
sink into the medi-
um, waxy, oliphtly
dry surface, very
poor crowhh.Color:
blackish deep
purple., to moluble
pigment.

Hyphae are long
amd cxtensively

iio aerrial mycelium,
aboundant growth,
irregularly shaned,
gmooth colonies.
lticroscopically the

surface is wrinkled,
waxy, the radial
ditches form string
which pet smoothed
.in time. Colonies:
'violet s

On the young hyphae
unicellular spores

branching, dimeteriyarc formed which a

C U4 6=Q07 Ko Co.dia

are rare and round-
shaped and smooth,.
Diameter:1.,0-1.3 P’
nc spovophores,

bigquelaction
Clirhtly inverted
Hydrolyzed
51irhtly decomposin
Very poor rrowth,

only at 37°C, 1it

pigment,

tan color, soluble

oval=shaped, dime-
ter: 1.0 p, On
liguid medium hypha
are fine and comple
tely basophyl in
star like position.

Liquefaction
Inverted
[ydrolyzed

blackish purple color.

Cream color,
tle darker in the
middle,




Tat e 2
Carbohydrate utilization

carboiiydrate

N. purpurea
/NRRL=-2953/

X-148
/MNG 00112/

M. purpurea var,
violacea 55-5829

l=glucose
D=galactose
Jucrose
altose
Luctone
Pafrinose
Sorbose
Celiwriose
Trehalosge
llelibiose
Melecitose
Glycerol
sorbitol

otarch, soluble

D=xylose
I~ATbinose
L=rhamnose
Galactitol
Demannitol
Inositol
Salicin

Ol=nethyl=D=glucoside

I'ructose
lannose
Cellulose
dexirin

t O+ + +

+ + + 1 O O O O O O I
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Hpsed on the considerably ailffering cheracteriastics the
gtrain X=148 car be precinely cistinguished from the
fellowing snecies or varients of ‘licrononogpora a3trains

producing puentamicing or gentarcinetype antibiotics:

Tlinromonoupore purpuresn NRb=:1491

L.icromonogapera purpurea var, violacea 55-5829
Micromonoapore echincspora N.RL=2985

iicromononyora ecninosporn var. [erruginea NRRL=299%
Micromonoanors echinoapora var. pallida NitRL-2996
fiieromonoapora 4;rigea W:ikiL=3800

Micromonoaporas rhodoranrea Niitl=5326

lMiicromonospora inyoensis NiARL=3792

On the bavie of tre above, the new sirain X-148 was desig-
nated as | Lcromonospora purpu ea var. nlgres ens nov. VAr.
Description of thn upplied £-144 strain according to
vwnksman's system is given buolow:

l‘orphology:

Very slow prowthe Colornies resemble to bacterial oncs, with
8lightly dry surface ard unoroken edres, as rule, alightly
raised from tur nutrient apar but at the game time sink into
it. Owing to non-difusiang pipment they hiave a blackish-
purple color. serial myceiium is not formed. Microacoplcally,
hyphae are long and cxtensively branched, dianeter: 0.6

07 pe Conidia (fspores) rarcly digcernivle on the hyphae, are

round=-shaped anu smooth, diameter: 1.,0=1.3 pe lNo sporophores.




Biochemical, phyvsical properties:

Nurtient agar: noc growth

Glucose=-asparagire apar: colonieus are grown very poorly,

surface is dry, sliphtly rniced, stick into the ager, with
unbroken edges, blackish=-purple color,

Tyrosine agar: no growth at 26°C, very slow growth at 37°C,
coionies are cright purple, slight tan color pigment diffu-
sing into the agare.

Corn-meal ggar: slow growth, similarly to thet observed on
glucose-asparagine argar.

Blood arar: color of colonieg: prayish-pink, no haemolysis,

Loffler?s serum-nedium: colonics are meat-colored, atrong

proteolysis is olservable.
Cellulose: poor growth,

NaCl=-tolec ance: “.5 . /on rlt :ose=yeast-exti .ct apar/.

Gelatins: liquciaction,

I. Preservation of the pentamicin producing licromonospora

strain

le./ For the preservation of the strain bouillon agar slant
pH 7.2, odjusted with O.% ) peptone and 0.5 5 NaCl is used.,
3lont cultures are incubated at 37°C for one day /in the

case cf inoculation from shake Tlask culture/ end >-5 days

/in the case of inoculation from a single colony/, respectively,

then stored at 4° - 10°C, Under these conditions the pro-

ducing capucity of the strain is generally preserved.



?eo/ The strain sporulried vary vorrly on the different
media tested by us, Ito nroducing cupncity c.n he preserved,
however, for a period v! one yeur by means of lyophilizing
a vepetative seed culture.

3o/ At =15°C the strain can be premerved ot least for 3
months,., For thip purpose the following mecdium is inoculated
with ager slant culture:

043 0 beef extract
0,1 » peptone

0.1 .~ sucrose

2.4 /5 starch, soluble

Ot % CeCO,

with tap water, pH 7.0 before sterilization. The medium is
sterilized at 121°C ror 20 min,

A 200 ml volume is sheken in a 500 ml Erlenmeyer flask for
2-3 days at 37°C, followed by e dition of 3 % ,lycerol and

freezing in mixture of acetone-COZ.

11, Prespervation and chocking of the producing cepacity

1,/ The most successful way for preservation of the productivity
is as follows:
The deep~freezed vepetative culture is plated onto bouillon-
agar, pH 7.2. After incubation for 4 days at 3700, inocula-
tion onto arar slantg of the samc composition by means of
ijndividual colonies is cerried out. After a further 4 days
incubation at 37°C, the culture is inmoculatcd into 500 ml
Erlenmeyer flagks with 100 ml working volume, using three

parullels, having the following compoaition:



3.0 6 soya meal

1,5 % starch

0ed o Ca.CO3

2 meg/ml 00012.6H20

with tap water, pH 7.0-7.5 before sterilization., Sterilization
is performed at 121°¢C for 20 min,

Incubation is at 37°C on a rotary shaker /320 r.p.m., 37 mm
stroke/. I'rom the 3-days-o0ld cultures storile samples are taken
and kept at 4-10°C for a further 4 days. In the meantime,
productivity of cultures are checked and, fom the correspond-
ingly stored culture having the highest producing capacity,
inoculation is performed onto bouillon slant, pH 7.2, After
incubation at 37°C for one day seed culirres are inoculated
again from the slant for freezing purposes using the method

described under I/3,

2./ Checking of the production is carried out on the following
medium:
In 500 ml Erlenmeyer flasks of 100 ml working wolume

3.0 . soya meal

1,5 /o potato starch
0.4 /% CaCO3

2 meg/ml 00012.6H20

dissolved in tap water, pH 7.0-7.5, sterilization at 121°C for
20 min,

Media are inoculated with 1 ml of suspension made from agar
elant or deep freezed vegetative culture, respectively, and

shaken at 28°C on a rotary shaker /320 r.p.m., 37 mm stroke/,
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Production, sterility and morphology are first checked at the
age of 72 h and as a rule for a further three days.

3./ For a 72-hour-old culture, dense mycelium of thin slightly
wavy hyphae is characteristic, In the 72th-96th hours

slight sporulation starts, which gets increased by age.

No considerable fragmentation is observable. |

4./ pH of the culture from the initial 7.0 decreases by

O0¢5-1 unit, then is generally increased to &,0-8,2 at the
144th h,

5e/ Average production development:

Inoculated with agar slant culture:

72 h 200-300 meg/ml
96 " 300=-400
120 " 400-500
144 " 500-600

Inoculated with deep freesed vegetative culture:

72 h 200-250 meg/ml.
96 " 250=~350
120 " 350~-450 "
144 " 450-500 "

6./ Average component composition of the complex, determi-
ned from a gentamicin C complex, prepared from a 144 hours

fermentation broth: /crude substance/

Cla 19 .

45
C2 15
C 36 5

1
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111, Preparation of seed culture

14/ For preparation of sced culture deep freezed vegetative
inoculum not older thon three months is used, Composition

of the medium:

0e3 ¥ beef extract
0.1 /> peptone

0.1 . sucrose

5 starch, soluble
5 w yeast extract
o4 CaCO3

FN

C O M

tap water, pH 7.0,

200 ml madium ig prepared in 500 ml Erlenmeyer flasks,
sterilization at 121°C for 20 min,

2¢/ Three flasks containing 200 ml medium are inoculated
witii 1-1 ml seed and shaken Tor 48-72h at 37°C. After
microscopical checking 500 ml inoculum is used to inocu-
late 5 1 medium,

3o/ Microscopic characteristics of a 72=-hour-old culturet:
colonies consist of thin, slightly wavy mycelia, not
forming a continuous network, Slight spore formation,

no fragmentation,

IV, Fermentation process

The culture thus obtained was used to inoculate 2000 liters
of the sterilized medium in a 3 cubic meter fermentation

tank having the following composition /prams/liter/




Potato starch 10
sucrose 5
yeast extract 5
casein hydrolyzate 2C
peptone z
corn steep liaquor 1
CaCO3 4
palnm oil 2
tap water

pH 7,0 before sterilization,

aerated at a rate of 1/1 v/v

&

1A}

ml /10 . solution/

" /c’() o " /

£

" /50 L dry weight/

"

ml

The inoculeted medium is

and stirred 130 r.p.m. at

35°C for 50-t0 he The resulting culture is then used to

inoculate the 30 cubic meter

having ZO cubic meter of the

/erams/liter/

soya meal 30
potato starch 15
glycerol 15
CaCO3 5
CoClZ.6H20 2
palm oil 2
tap water

pH 7.0 before sterilization,

producing tank fermentor

following composition

Sterilization is carried out

while stirring at 121°C for 1 h, Fermentation is carried

out in acid-fast stecl tanks, iate of stirring is 130 r.pe.m.

and aerated at 1/1 v/v.

Antibiotic production starts in the 35=-40th h and highest

value is reached by 100-110 h,
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Total antibiotic vctivity of the broth referred to genta-
micin-C stendard is 850 U/ml / 1 U is equal to 1 mcg
gentamicin standard; ¢4 320y Coz 4B hy Cla: 20 o/, de=
termiued on 3taphylococcus epidermidis test organism by
large plate agar diffusion method. The total amount of
antibiotice produced is 1000-1050 mcg/ml from which 75 /b
is pentemicin-C. The composition of gentamicin-C fraction:
Cl=36 vy Co=45 "y Cig719 e

Fermentations carried out were batch fermentations, we
have not any experience reparding semi-continuous ferment-
ation. lLconomical requirements, of course, improve by
raisinp the volume of Ube fermentora. we could attain
economical production already in 30 cubic meter volume,
though & 100 cubic meter volume would be economically
morc adva tageous. Reparding wmtomation, it s worth at
least to automatize temperature, pH and addition of
enti-foam agents.

The raw materials of the fermentation proceass listed above
beiny agro-industrial products are practically locally
available, As for sources of supply for the equipment:
for fermentation of ;entamicin no special requirements
are needed, thaey mirht be purchased anywhere,

The anticinated losses due to contamination in case of

trained work are around 5 e



Isolation of crude pgentamicin complex

To 1 cubic meter of the fermentation broth /850 mcg/ml/
produced by the above process, 5 N sulfuric acid was
added at 20°C to adjust the pH to 2.0, The broth was
filtered and the mycelial canke washed by O,1 volume of
tep water giving 920 1 filtrate. To this filtrate, 2.7 kg
oxalic acid was added, furthermore, the pll was adjucted
to 7.5 by sodium hydroxyde solution. After 10 min heating
at 80-90°C the broth was filtered and the mycelial cake
washed with 50 1 tap water, The 980 1 /825 mcg/ml/ solu-
tion obtained was passed through a 3-column-resin-system
at room temperature, each column /8x60 cm/ containing
3=3 1 carboxyl-type cation exchange resin /Wofatit CP-
300/ in Na form. Flow rate 50 1/h. During the absorption
process the first column was practically saturated i.e.
an effluent containing 800 mcg/ml activity was obtained,
About 15 .5 of the total antibioticactivity was absorbed
on the second column. The effluent of this column con-
tained only 5 - 10 mcg/ml at the end of the absorption
process, In case of continuous processing, this column
was employed further for absorption of active broth,

The first column was washed with 25 1 distilled water
then antibintics were (luted with 4 N sulfuric acid

at a flow rate of 0.5 1/h. The cffluent fractions cone



taining morc than 5000 mes/ml were pooled, yielding

4500 ml solution o1 130,000 nme~/ql activity,

/3y bateh proceus, 1ron the svcond and third colums

53500 ml 4CG.U00 mes/ a1l snd 2¥00 wl 15,000 meg/ml eluntes
were obtaincd by a similar wave/

The pH of the dari: brown, acidic eluate obtained from

the firast ceolwmi was adjuzted to 4,5 by stirring with
triethyl amine then methanol waa fiven /obout 2500 ml/

to the solution until tre turbidity was juat disappearing.
To the soluarion activated charconl was added and after

30 min stivring, it was 1iltered, The carbon was washed
by distilled watery resulting ~900 ml solution with

83,000 mep/nl aetivity, This clution was pured while
continuoug stirring into 35 1 metharol. The vrecipitated
crude renganicin waae iilterew, washed twice with methanol
and dried in vacuo at =402, By this way 4062 gramc of
antibiotic complen were cbtained as sulfate salt, assaying
at %6 mcg/ny, nab content: Z.C ., rotntion: /QV%S =
«104° / 1.0 ¢ ir water/,

By hatch process, the sulfuric acid eluates obtained

fron the second anu third colums by a similar way yleld

a further 1t8 g of cruce sulfate salt having 536 mcg/mg

activity. Total yield: 1130 g crude pentamicin sulfate,
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Isolation of components

The crude gentamicin complex /500 g which corresponds to
670 g of crude sulfate salt above/ was chromatographed
at first on Amberlite CG-50 Type-I resin developed with
increasing concentration of ‘:ammonia. The pattern of chro=-
matography is shown in }Fig. 1. The antibiotlic complex

was separated into seven mixtures indicated on Table 3.

Tabled. Chromatographic separation of crude gentamicin

Fractions A':.‘;m?g‘ ! Main componcnl(s) | W(e:’ht
6~ 30 ! | Compound I-1 [ 4.2
N~ " | Gentamicin A, antibiotic G418, | 9.8
| i compound 11-2 ‘
92~123 . mn l garamine, gentamicin Ay 7.1
124~ 178 : v | gentamicin B, B, ‘ 18.6
176~ 198 \% ! sisomicin 17.3
19~200 | VI { gentamicin Oy, Ca, i 345.8
61~298 ' v | gentamine C: l 16.2

|

Fig. 1. Chromatographi scparation of gentamivin components.  Weights and Rf values of comporents.
¢(TLC, system B)
Resin:  Ambetlitc CG-S0 | (100~ 200 mesh)
Column: 12 -120¢em
Sample: 500 g crude gentamicin
Elution: 30~ 30liters of 0.05, 0.10, 0.12, 0.14, 0.16, 0.18, 0.20, 0.25, 0.% and 0.50 N ammonium
hydroxide
Fractions: 1,000 ml
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Chromatographlc analyisis by systemsA,B and C of the
I~VII mixtures indicate their complex nature, There are
more or less overlaping betwecen mixtures and each of
them contains 4~12 components. The bioautographic detection
showed that all of the components, except components

I~1 and III-2, have bioactivity against B, subtilis,
Application of the stepwise gradient elution method re=-
sulted in a good resulution of substances having diffe-
rent structural features but similar polarity. The proper
combination of various ion-exchange chromatographic pro-
cedures enabled the separation of 35 pure components of

the gentamicin complex.

Strue- - Compound i

ture

18

Table ‘ Physical and chemical propeties of gentainicin minor components

| ! '

| L P THC
number dentiel ormuia I MW \z'i‘lll'.;ll.l ‘RJ.V:‘:‘\:‘E I Sy.m;m 1 Symm
j A B C
-1 ' New compound CaluNWO, | 444 0 1447 160 . 093 - 016
12 Gentamion A CoHaNWO | 458 8 025 008 047
1 ! Gais CalluNOw 49 16k ¢ 0.7 0.27  0.60
12 Newcompound . CollwNOw © 42 140 ' 0.52 045 0.7
03 Gentamiom Xy CalluNGi, 482 1 (5K 0% 016 0.66
1.4 Gentamiin A : CallyNOL T 68 14 0.% 008 0.8
Y New compound | CulTuNO,, | 482 156 0.40 ., U.IR 0.67
-2 | Goramine Cil1::N,0, 2 e 0.9t 03 0N
1 3 | Gentamucin A, CiollhaNQOp - 468 c 167 03 0.09 0.8
IV 1 Gentamiin B CollaNOw | 482 158 04t 015 O
IV 2 Gentamicin B | ColloNeOw 496 - 163 100 021 06
V-3 J1-20A P ColeNyGe 1 481 L0390 014 0.7
V4 31208 COGallaNNO, 495 1500 0.9 0.25 ' 0.46
V1 Sisomiin COCuHaNaO, T 441 sk 08 06 024
V-2 New compound CoHaNOy . 44y 15G 0.75 ! 0.5« 0.19
V.3 Gentamicin A, CallwNOio 468 166 029 ; 0.06 0.84
V- Newcompound ¢ ColtaN:Or | 463 142 113 0 0.6 0.1
V2 Gentamine C, CuMWN@OG M8 B 135 | 0T 29
Vi3 Newcompound ' CuHaNO: 1 449 148" 092 . 055 0.17
VH-4 i Gentamine (: . CoHuNO, | 304 192 1 112 0.59  0.27
VII-S | Newcompound | CuHuNOr 435 144 0 071 0.48 . 0.20

VII-6 | GentamineCi. | CuMwNO | 290 . 197 | 082 | 042 0.28
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Mixture I: The relatively apolar compound I-1 was se-
parated from compound I-2 /gentamicin A2/ on QAt-Sephadex
colum with water as eluent, Compound I-1 was eluted
firstand it was purified by repeated ion-exclusion chro-
matography of Dowex 1-X2 resin, Gentamicin A, was isolated
from the later fractions by chromatography on CM-Sephadex
eluted with 0,05, 0,07 and 0,10 N ammonium hydroxide,
successively. Crude gentamicin A2 was purified by pre-
ocipitation with @éther from methanolic solution.

Mixture II: We separated the main components of this
complicated mixture as follows: The first step was a
repeated chromatography on Amberlite CG-50 Type~IIl resin
with gradient elution by 0.08~0,12 N ammonium hydroxide.
Compound II-1 /antibiotic G-418/ waes isolated from the
first enriched fraciions by ion-exclusion chromatography
on Dowex 1-X2 resin, The following active fraotions were
pooled and separated again by chromatography on Amberlite
XE~69 resin, The elution was carried out by 0,08, 0,10
and 0,12 N ammonium hydroxide, successively. The final
/012 N/ fractions of this chromatography contained
compound II-4 /gentamicin A/ crystallized from ethanole
water, Fractions containing both compounds II=2 and II=3 -
/gentamicin X2/ were pooled and rechromatographed on
Amberlite CG=400 Type-II resin using ion-free water as
eluent. Gentamicin K2 was eluted first followed by



compound II-Z, he linal purification of components were
achieved on Amberlite CG=50 Type-I resin cclumms by elu-
tion with 0,1 N amnonium hydroxide.

Mixture III: Crude compound III-1 was isolated from

the first few fractions of repeated i‘mberlite €G-50 Type-II
chrometography of this mixture with 0.12a0.14 N anmonium
hydroxide and was purified by ion=-exclusion chromatog=
raphy on Dowex 1-X2 resin, The pooled and eveporated
fractions, free from compound III-l werc chrometographed
apain on Cli=Jephadex column eluted with C.10, 0.12 and
0,14 Il armorium nydroxide, sucecessively. 'he early frac=-
tions enriched in compouna III=2 /raramine/ were cub-
jected to ion~exclucion chromatograpny to obtain pure
garamine, The {ingl fractions containing mninly compound
TII-3 /ge rteonicin Al/ vere p 2led and p vified by
repeated chromatography on Cii-JephadeX.

Hixture IV: The fore run of the lon-exclusion

chromatography of this mixture on Dowex 1-X2 resin con-
tained apolar components /compounds IV-5 end IVv=6/ and
compounds IV-3 /antibiotic JI-20A/ and IV-4 /aniibiotie
JI-20B/. Incse fractiona were pooled and separated by
imberlite CG=50 Type-II resin chromatography using
0.12, Jo14 and 010 1 2rmenium hydroxide as eluent .

mhe {ractions con-cining antibiotice JI-20A and JI-20B



were pooled and the mixture was separated by preparatiye
TIC using system B as eluent, The main fractions of the
jon~exclusion chromatography of mixture IV, containing
IV-l /gentamicin B/ and IV-2 /gentamicin B1/ were chro-
matographed on CM=-Sephades column with 0,12 and 0.15 N
amnonium hydroxide as eluent and gentamicins B and B1
were separated.

Mixture V: This mixture was chromatographed on SP=-
Sephadex column. The successive elution with 0,12, 0.14,
0,16 and O0.18 N ammonium hydroxide rave compounds V=3
/gentamicin AB/’ V-l /sisomicin/, and V-2 in order.
Fractions containing each component were pooled and
purified by repeated chromatography on Amberlite CG=50
Type-II'columms ueing 0,15 N ammonium hydroxide as eluent,

M;jﬁghg_X;z By repeated ¢ romatography ¢ mixture VI
/gentamicin C complex/ on Amberlite CG-50 Type-II resin,
we isolated pure gentamicin C, from the early fractions,
The subsequent fractions were pooled and chromatographed
on CM-Sephadex column with 0,15 and 0,18 N ammonium
hydroxide as eluent, The 0,15 N eluate contains genta-
micins Cla and. C2' while the 0,18 N eluate contains
practically pure gentamicin Cl. Subsequently to the
gentamicin Clgycz mixture, which was separated by silica
gel chromatography, a small amount of a new component

was eluted /compound VI-4/, It is very similar in all

w



respects /molecula. Juiaula, PMR and mass spectra, bio-
aotivity/ to gentamicin C,y except the optical rotation

/ [«)+124%/, we suppose that this materiasl may be identical
to gentamicin 023.

The isolation of mixture VI for purpose of industrial
production of gentamicin C sulfate:

Eluate fractions 199-260 /62 1/ were pooled and evaporated
in vacuo at 85°C until 30 % concentration /dry weight/,
To this concentrated solution charcoal was added at room
temperature, the mixture was stirred for 30 min, then
filtered, The carbon ceke was washed with water, The pH
of the stirred, cooled filtrates was adjusted to 4.5
with 5 N sulfuric acid. The solution was decolorized
again by carbon, stirred for 30 min, filtered and washed
thoroughly with water, The f£i)‘:rates thus obt .ined were
poured while stirring into 10 volumes c¢f puriss methanol.
After a fow hours standing at 5°C, the gentamicin C sul-
fate complex was filtered and washed with methanol, It
was subsequently dried in vacuo at 50°C until constant
weight, The yleld of gentamicin sulfate corrssponds to
about 468 g of practically pure, anhydrous product, assay
640 mog/mg, Ash content: about 0.1 %, volatiles: 2.8 %,
Rotationt /a7%5= +112° /1,0 % in water/. Componentss
Cy=34=36 %, C,=45-49 %, C, =17=19 %, Over all yield
calculated on gentamicin C of broth is 70,5 %.



Mixture VII: This rather complicated mixture contain-

ing at least 12 components was chromatographed C[irst on
Amberlite X°-69 resin with 0,16, 0,20, 0,30, 0,40 and
0,60 ¥ ammonium hydroxide, successively, The first few
fractions contained compound V1I-4 /gentamine 02/ which
was purified by crystallization from ethanol-water., The
followiny fractions were divided into three narts., ach
submixture was cliromatographed on Cl--5ephacdex colurna
and the separated components were purified by ion-exclu-~
sion chromatography on CAli=Secphadex or Dowex 1 x 2
columns, From the first submixture /0,20 0,30 N/ compounds
VII-5 and VII-(6 /gentamine Cla/ were isolated, Chromatoge
raphy of the second /0.40 N/ and third /0,60 N/ submix-

tures resulted in compounds VII=Z? /rentamine Cl/ and

VIii-3, ari compound VII-1l, rr3pectively,
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