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When the micro-organism Streptomyces kanamyceticus is cultivated under aerobic
20 conditions kanamycin A is produced in the culture broth occasionally together with 20
kanamycin B and kanamycin C (British Patents Nos. 817,385 and 925,790). However,
it has been found difficult to obtain kanamycin B in sufficient quantities for com-
mercial pur
We have now isolared kanamycin B, i.e. 2’-amino-2’-deoxy-kanamycin, in suffi-
25 cient amounts to investigate its properties 'and carry out clinical trials. These trials 25
confirmed that 2’-amino-2’-deoxy-kanamycin is a valuable antibiotic in the treatment
of infectious diseases.

[Price 25p]



2 1, 244,041
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accunul ating in the culture reaches maxi rumat the end of 3 to 7 days after
t he begin- ning of the cultivation. 3
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solution of the 2'-am no-2'-deoxy-kananycin in 6N hydrochloric acid has
been de- 60 graded by heating at 100[err] C. for 40 m nutes, the
anti bacterial activity against 60 Baci |l us subtilis of the
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When degraded solution is applied in the formof a spot on a sheet of 40
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0. 039 Irfkfe attached drawings: St ' €pt ococcus faecal is ATCC 8043
15.6 50 St ap]’lgtlroctcshlmsl& @yt @fl the 244 Rvioler absorprion spectrlrh @8 RS4n@lt 2’1 0 5
streptonyci n) deoxy— anamycin dissolved in waftelr at a concentratien &f 1 mg/ml. of water.
St aphyl ococcus aur %%@,ﬁq% @ curve of the finfrs-ged phsorption spegrrusy Sf2friraingy rdagxy-
0.31 A5Referring to Figures 1 BRCH QS i ﬁ&édaﬁhé'\t@l’-hmigo-g’zde@ Kénamydin does
0.31 55 Ene leehititcabsogption bii ulte-vidlet Bght Zrom 220~m111ﬁmcrons 1o 138G mGh-Attond O 55
anti bi otics) but exhibits charactemsnc infra-red wbsorption band§ apghe following wave| mymbdae

attached drawi ngs: sgaDses. 83863054?%25 8?(’&%1551%9%0 é'”&ul‘??é' 1990, 1R€0; 4935y ¥y ol et
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shows a curve of the infra-red absorption spectrum of 2'-am no-2'-deoxy-
kanamycin in Nujol.



Referring to Figures 1 and 2, it is noted that 2'-am no-2'-deoxy-kananydin

does 55 not exhibit absorption of ultra-violet [ight from
220-mllimcrons to 340 mlli-mcrons 55 but exhibits
characteristic infra-red absorption bandS at the foll ow ng wave nunbers
incnmerr]; 3600, 3000, 1650, 1600, 1570, 1140, 1110, 1095, 1090, 1060,
1035, 960, 900, 895, 880, 845, 815, 790, 780, 765 and 725.

The process of the present invention is nowillustrated with reference to
the 60 g foll ow ng Exanpl es.
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28[ err] Ctheumuttae ma@matanct)ﬂlefmcubavon wag [rohtigigpd { ‘Btei qnmnWMftZémnlEIQ-Zhour s incubati on,

o o RIS R zf;:;”:“;:e:ad*’é,ﬁe jture medi um and
the i ncubaty@EiHes IREL) THakbnin Ritze? cian
deoxye kanameahfrmnpurecrebmaeldgomNtan&oﬁuhﬁmme memlwehmxwumx&tedt he #nd of 150

hours. and Concentra‘ted to dTyeupc Whe wyrup wap disfolyed\ims50P lmdnoff water @ndbtheand the filtrate
ves 1 eat QYU Agrgl, ot v Ao (B S o um type) | The
antlblotlcgsapﬁ@im & Dowed 01 2 (OHUREA ot AlBb Gok@8i N USing 0.5 N
aquedis arirrgomaamo-rheoaadtanmcxﬁ Iwaﬁteh@dﬂﬁrstl\&fo@a mekebmtoﬁdf kaftdnycin 15 and
concent r ate Eé"aﬁw@?’ﬁ) Rigningrhigh g’éﬂw patiopef %a@@wvarkqnmén m:re of water and

0 -, a

£
t he collected, RS R Xg%d{g?yg %g@;';ﬁ‘g NEN962g. of active
carbon. TRares alduhd RitidARas treated with « eracti ve carbon,
and ehe f irésinres eluM@mgwmwy twirh ON N reB. DN aqueous ammon‘lagh@.ﬂhl c eMtion from

600 ni. of-ex [lvamep mgqhﬁ w fot ighginedhten- 15 i ng
W@%&%ﬁ }%ﬂm

2' - ami no- 'tal-lg‘ﬁﬁﬁ ('?ﬂ;e Eparation of

kananycin froﬂ:5water—d1me‘thylfonnﬁmde lrla§ t o Olﬂ-ﬁmﬁ@ L byl ika eh @’Q ncentration of

2' - al? no- Zbrmoké@%%rlebsam) dse mrm én elementary analystscﬂhbv&&tdadthxsqmﬂm nt r a%%ed and
freeze-dr |°§‘ms‘t°§l‘i S%es %un gl’dth %VUHE(“M@FS) . Gfhe prrolecular weight
am no 2' - Jeoxy- Kanany &l PSP ESnder (2.2 g.) was dissol ved in 50

n1. wat er and t he ExQbedlt 20N wWas treated with " Anberlite "

9 (arrrmnﬁah peiture Tgdium (P0L) having ﬂesmm msoswbmhsenl Exanplerat ogr aphi cal |y
with®d. 1 n(é“’@‘m d %%Fe%%“gfﬁn lﬁtréf; d ’t';ym%eecus used in Example- ex$&t i ng smal |
arount of RAGHTYE b, bf Echabily fﬁﬁ

ﬁd’ eoxy-

kanamyci n tinasvat berinead.t Fie @hxutgedf Seypiafocl -aé oyy-mar@cﬁlda an%:gaiﬁtl on whi ch was

t hen ,con- e culture reached; aipxipam etithe o tffrléét@rschfuexeme bea‘mgmg/ef iacubs-ude gowder

Recryst aI fio %%é Bﬁmgthhgﬁ@igl@ﬁggmd the Cmd ow(a me wgls e yl f of%rani de gave
h

1.1 g. of iRiheaiMetOmeer @ﬂw ok r},f stalli £ oF Wi of col orl ess
needl e- Illéédmsylsatlaﬂysm An el enentary anal ysi s § oweormo at this product 25

cont%{)ned 42, 6?%C 7 52% E’%EPQO?% found vaI ues) . The rml ecul ar
wei g 129, o pc, fultug c}ﬁ @ﬁ y at?wnfn il Wﬁ’eﬁe“‘ﬂet er M ned.

EXAMPLE 2:of Streptomyces kanamyceu&ﬂuseaum qp B Ba | o losr dlavi ng the same
conpositi 3% etaﬁonEmirrmttenon Aft8020 hours ’ilha&atioﬂ,om,llgaB{E&ethMddche sanme strain

of Stk ept jup ahq;ﬂﬂ@bat@mwas further con- 1 and t hen
i ncuté%t ed c&?ﬁﬁ% DE}%; °ggi:l am"é?’fgf‘f’%hané’ﬁ’ﬁ afyibed maHmumet ghe 22 Adburs in-

cubati on, ¢ clfureGiqai 1 vaO th@h tERE QndVeHe @rddl g@lied Braidd€ welibdidse Medi um and the

i ncuba- Sm‘ﬂl‘y to Exemiplsnl ywagivecdfitei plue drystlie fomrant 2'tayninof2’-deoxy-

2' - amgjno- Py - kanamyci n accﬂﬁﬂ atjng in the cul ture reached

maxi MM at_t hesi@ctkube dGROIS iy § 62 HRAI 19, e Heatl 54D

tion. sodium nitrate and 0.35%, sodium chloride was inoculated with the same strain of

35 Strepto;nyces& Wyaglt‘artmn f:L;;s mcExwage t hed ther erattbgtgd mmhe crude powder

obt a|5gled VY @&? d l“§‘§1’ﬁ?§n’é‘h Pcanple 1 to yield
of 'Hlecquyﬁ&}ab B'Déi the cu ) m;%ﬁlﬁ"mﬂaﬁlmflfmr‘x?‘in 15;1)2 b Y- kaﬁs‘iwm n.

EXAIVPLE 3 maxm@xmatrheendof l'ﬂhburqﬁmduuaﬂdnture rredl um 1re) cont ai ning 3.0%

starch, 2..59 1qﬁxga»[as thep| eated and the crude po sbathed mrsputifigt € and 0. 35%
sodi §m chlig{ﬁfcke_% Y mammﬂ‘l Eyemgle i tonvisleyd- Ss%tr?é s‘ﬂf“alhﬁe form of 2’- of

St rept onyces kanarrycetl cus used in Exanple 1 and then incubat ed %t 28[ err]
C. under aeration and agitation. After 20 hours incubation, 30
g. of the antibiotic NK- 1001 were added to the culture medi um
and the incubation was further con- 45 ti nued. The production of

2' -am no-2' - deoxy- kananyci n reached maxi nrum at the 45 end
of 140 hours of incubation. The culture liquid was then
treated and the crude powder obtained was purified simlarly to
Exanple 1 to give 2.5 g. of a crystalline formof 2'-am no-2'-deoxy-

7 AR A1 I~ A



sodiumnitrate and 0.35% sodiumchloride was inoculated with the sane

strain of Streptonyces kananyceficus as one used in Exanple 1
and then incubated at 28[err]C. under aeration and agitation.
After 20 hours incubation, 30 g. of the antibi6ticC 55 NK- 1003 were
added to the culture medium and the incubation was continued. 55
The quantity of 2'-am no-2'-deoxy-kananycin accunmulating in the culture
reached maxi nrum at the end of 1140 hours of incubation.
The cul ture |IC]AJI d was then treated and } & 0% ude powder obtained was 6
purified in-t - a
crystalline formof 2'- 60 am no-Eamriedxy- kananyci n. .
60 6 A liquid cubure medium (15 1) having the same initial used in
6 Example 3 was inoculated with the same strm inycetzc’us used as in A

Example 1 and then incubated at 28° C. under itation. ‘After 20 hour
l'iquid cul turg mediddiBafichp4sl g) of RMhiA Grefeludd@atohd @ilrlire Aled i R Shet in@@Batias US el
in Exanpl ew‘@s fnetler |Cmcﬁ$@4i aﬂedluamtyh)f?henlga%de@ﬁ@ﬁmycorf“@mulatmg in

rea max

kananmyceti cus used ™% e bm i ﬁg\;ﬁ:}anﬁg‘e o m'i e%d a z&%gerr] C.
under aeration ands@iﬂir Ebmpla\ t@yue% rysmllme fériC Q@-?.’ yY of
neam n were agded kahj. cuI ture rredl um and the i ncubatl on 0as

further continued. Th ucnt. t 2 H@L}B 6— eo/xy kanC| n accu{rul ating

in t he cul tllzug/

i ncubati on. with a steri da@mw obiled ?olﬂ%xp G‘aﬂtu&&nﬁélﬁ E::&@r crude
powder obtai nesdl wadhpesdldng etixture was momﬂsuemwilttam mﬂ(drﬁak@arﬂycét@um ededl 1. 2159.

leol 28° und itation. Th
ig a crystalline féﬂ ﬁ‘@g@ —axar%m- deoxy-kanam n accun'f:a o R@‘&Wm rzdla%nmamf A
unw the end o§ 140 hours of incubatio
liquid culture medi UMTtel Gulthze) bréth Wad ek &gae% £¥0:6d aidelpowder BBy BRPAribEAI
1.2% sodi um 24t r atfied &nitheO0B6Wanwods inTERANPlr] de ginasbat @2 4. iof aderysailint ed zad
admi xed Wi tf‘ﬁmaf%taé’FPTz §‘i—f’EIY KAYEBol ed sol ution of 30 g. of the
antibiotix NK-1001 in water. The gxgeskt7 ng m xture was inocul at ed

with the sane strain @fe &mvkmammem@ua rasmy&efls (AECC 21252) was ioktriéxaupl e 1
and then incubated "aﬂlews rrbre?n“tlbzeqca?ﬂl(ﬁﬂocﬁndﬂaﬁ @wiyoes, in Ekeanple 3. The

quantity of 2% ani rﬁﬁgg A fv;i":h""e g@gﬁﬁé{hﬁl i) "Taﬁa‘%l"l'f?d(;ur&lﬁvgféyreacﬂ%ed
maxi - mm af n-tb 1c19 onealr IZ fof bhizaldehidll b kram of the estimated The

culture broth was tqheemytot eatedulslathsic lambmwdmesqam)ind&rm@dﬁ ThepBuitdbexftatt | - 20

fied inthe s e tenthovolying of wiseryWhen e rgsultipg nyjxture
crystal line gWEZO ﬁ;:mﬁm%mtc @mﬁ g‘Eﬂ% ;}Q‘@% i “gs fer-soluble 30
EXAVPLE 7 antibiotick iR vathk triad/ AdchIoHY ?me S aGas (ATCC
21252) was carri ed gaplty wx”ch “ Dowexr’nl the :ygejcned@:f clirthetegraphyowit lAﬁbeﬁc 1001 in
the same way ?i C§<me g ey a S“mla Wy ot Q:étl‘l"hmehdmsﬂﬂ
filtered and The fizrfd m dw&ﬁ%

=

2’-‘ammo- 35
addi ti on of sodium hydrOX| de. The filtrate was t en “ex rac W'th one
fourth vol une of . n- but anol MMW &&w\mmuds)z . of benzal dehyde per

Exam le, a ser
one gram of the es gﬁlr@ P eosti & "gﬁt‘ FK’@EﬂfeBFT@H
Nt b o cs phbsencubed i sfonggens e emgnw m“%%;xﬁgr‘“%mﬁ;‘g s ®
renoved and m xed wﬁhmattirﬁaimm \mlcmmrem w8 poductioAveHan cﬁ’a&u&
m xture 30 waProgigid st ed t gx O by addition of suI huric acid and
agi tated, thegnat e ﬁfée s bhoion "fél

Heloryankaeny et @182 waact ed
"o the wat o phacslis Gt ious n i sy ’?}ﬁ,é“f’ m;afml cs #n
wat er was decol ori sbplied/\nfltom “the thegiming asf bibe cﬁlﬁdﬂﬁi,l @g]
graphy with " Dovve CoKy: 2o uy s laﬁefeﬂd’ebhrmmtddgr axpth? c\dmtmmékﬁdaerl ite
CG 50 (amngymty@éﬁd.le e wﬁ.é%a % hPfplo@ haurs, s 7 §efe powder
35 obt ai ned wasd mﬁmyﬁltm |p8ﬁ el ﬁﬁiﬁ:j” e, 191
g. of 2'-amino- 3%he products and detail @biesys deashavenyinTabloasel@bt ai ned 1 n t he form of

colorless, needle-like crystals.

EXAMPLE 8 ( COVPARATI VE) In this Exanple, a series of tests was
carried out in order to denonstrate the un- 40 expected and

advant ageous effect of addition of the am no-glucoses and their deoxy- 40
streptam ne conpounds on the production of 2'-am no-2'-deoxy-kananycin
accordi ng to the present invention, as conpared to its production
when no such additives are provi ded. In these tests,
the cultivation of Streptonyces kanamyceticus (ATCC 21252) was 45 made
at 28[err]C. for 150 hours in the sane way as in Exanple 1 using simlar
fermenta- 45 tion vessels and culture nmedia. After various periods
of tinme as indicated bel ow had el apsed fromthe beginning of the
cultivation, different am no-glucoses and their deoxystrept am ne
conpounds as indicated bel ow were added to the culture nedia. Af ter
the cultivation had proceeded for a total of 150 hours, the culture broths



so that as nuch
and kananycin A as possible could

treated in the sane way as in Exanple 1,

2' -am no-2' - deoxy- kananyci n

50

041

t he products and
1, 244,041
|, 244,
7

1,244,041

50

be recovered therefrom Recovered anounts of
derails of tests are shown in Table 2 bel ow

[err]

8
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WHAT WVE CLAIM | S: - 1. A process for the production of

2' - am no-2' - deoxy- kananycin in inproved yi el d, which conprises
cultivating a strain of Streptonyces kananmyceticus (ATCC 21252)
under aerobic conditions in a culture nmedi um containing assinlable sources
5 of carbon and nitrogen, in the presence of an am no-gl ucose,

par omam ne, deoxy- 5 strept am ne- O kanosam ni de, neam ne, the
antibiotic, NK-1001 as hereinbefore defined or the antibiotic

NK- 1003 as herginbefore defined, until 2>ma#i no-2' - 3

deoxy- kanawcm—a%ﬂﬂﬁ—&%esﬁfra—ﬁ—gfﬁrcam—anﬁmﬁ—m—ﬁmmbroﬁr

and then reco ﬁTgEﬁLf\%l - “r;égfy kana namyarplt he culture
broth. 10 sies AP E é\l : & Ll sl &
ani no- gl ucose is 32aBbNede 446 eondihﬁns in a culture Q{edz atititinghsifilbe. sources
3. A process &s cl af salebniand Qitegem In de p@lsapem)fzan anrieor-glicpse,2parq@pinipe- Roxyedle ox y3

kananycin is recové‘-a‘l“?ned tg‘y‘%e am?{)‘?éi’:‘ngtE‘i 16%‘}1 aée?‘E%.ﬁé I?%);I;‘mm rlﬁfe&‘b?fgféreof

with a cat LQRs Qm @ﬁt’esnmtaoﬁ chlture brorch and then

2' -am no-2' - deoxy- k&m@m@’&nhﬁxged rkaﬁmly &5nrhe cultukestid@tyci n A, eluting the
cati on- exchanye resi nZMPWC@@mad@asd arfiainilan wiigl thfeenmqﬂlwse is Bgmino-glucose  t hel0
active fractions aftP g’?g‘ﬁ%‘g@? oL hem wi tElaz%nnlaorgl Change, Lesi b 4.8l ut| ng

t he ani on- k%ﬁﬁﬂgemm&ww FfHTR t g rcaR) @ﬁ o ¥r Wi dduﬁom Yamoni a,
col | ecting separat eitfﬁn-b)ht&nge resin to acfsdiraclﬁcte@mS’-ﬂm'ﬁti -Hidadxpganamycin together with

2' - ani no- 2' - d¥bxy- Qelam thh@atfonaebﬁnmreen d’d‘ﬁth@}lqw namﬂectmg 15
yein A concent rati m%% T LT o

2" - ani no- 2' - deox ons comalhl 'Ide)xfwn RinPA

powder in water, t lmyan lAngonteIneat‘ngsnsll freazetdryinpOthe fractions cormmgoammmdlzudwnn with a
cati on- exchanﬁ‘b r edimyc ot fo PgFrC V@’&f,ﬁ?ﬂ:mg the resultant 20

exchange resin chr&iﬁéﬁﬂlgﬁ ogf%ﬁ%%&gﬁ#&ggtm &&E}IM o‘;fiéﬁ@qractl on

cont ai ni ng trhdedl6feGnadycik ANy Gisthrddd, AR fgke Etﬁ(ﬁaﬁt‘ higg S uent
fractions containi rtihgdﬂ@ky-kammvnm-bemg collected aRd ddebeeylmkah@nyekamimn mgowend | ect ed
and the 2 am'fho 2 eﬁ?%to&ss as c med rxr? &R a’¥r1erle r c%mm wheremei-a 1no Zes

25 4. kbl febr IR ube by Ghedbind ehe-Lutile, o bl Mg ei n

2' -ani no-2' deoxy filtrate to pH et AHYGINIVf biS alkediGidw® hifoxfde, Cefird ki mﬁuhmﬂé ithy
filtering the_cul t@fbe"ﬂm’éd?"&i’% H@Z@lﬁ@y Bixing diet resulting extrathmthtwam,etdliJmmpH 10, by

addi tion of af® al kéﬁtﬁ Fg%l“,tg ‘%Egﬁ Taf‘? IIHF‘I’E*’%[E"é”‘”\zﬁ“m
n- but anol cont ai ni ;a,ga ga@a Wm aglla;agn_ BankErodH a@grb %,S a%nf';h wat er,
adj usting 30 t ﬂr@amcnt mdekatxzm H 1’2 ngaddlahnomxchxhgesmkﬁi unmrﬁat@mpﬁicauy

antibiotics i 0 t én(]ﬁ‘ﬁgn ’mugg - et(x?y anm%]ﬁiggﬂﬁ der,
treating the aqueou:ssoph@&le Pkviidd nam«at&ntr&lﬁn@ih@ g8 Jq@e%hsrboluﬁbnaﬂﬁ tion-~
2' -am no- 2' - deoxy- exchange resm,keimta gl canaﬁdcﬂa@aaaﬂylcchrmﬁtogmbmnm ith Agreous

ani on- exchang I‘ESIa g traces of kangm g&?@é caadedptiE a,

col | ecting segoar at e qﬁﬁt e gamm%fg oL ﬁ@n’fa“agﬁf‘ﬁ and the 40
deoxy- kananycin and tbleAfph& |f@nfﬁe @&aﬁcﬁbnnbmg-akﬂ{aanu&kﬁkaﬁamy@ﬁ%@%ﬁﬁ;,l ng and
freeze- 35 as hpraj %etdlbﬁeﬂbf&ﬂ #tth refeppncecto ALyadnR bhEramples 1 to 7.

2' -amino-2' - dgoxy- lﬁ ne%r;% °1zdd°|°’6’rlﬁ?"é’3’ﬁ’b\ﬂ’d@rf’f°du¢ed by a prefess @ Fleimedying 4ne powder
in water, treat| ng the Tesul tant aque@dsmsRipilh@n Wi th a cation-

exchange resin, eluting t he cati on-wHsSbANGENNeSEDLIShr omat ogr aphically with

aqueous anmoni a, the first f@famdaf’ﬁteeomem,m ng traces of kanamycin
A bei ng discarded, the 40 subseﬁ?g@% “’ﬁ’?ﬁg B‘gﬁs cont ai ni ng

2' -am no- 2' - deoxy- kananyci n bei ng col T AAd

2' - am no-2' - deoxy- ke%,n din e OV&F&d—t—h&Fe-f—Fem———— 5. A process

for the production gfm.s ek, oﬁ”ﬁ@?%?@ﬁéﬁﬁ?fﬁi H'eé?gxémﬁzgl %pi’ lfgrleﬁi as

her ei nbef ore descri bed WI th ref eten@zeichtoapma&yy 1R RN
6. 2'-am no-2' - deoxy-kananycin when’ produced by a process as claimed in any

45 preceding claim
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