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PATENT SPECI FI CATI ON (11) 1401 221 / (21) Application No. 32849/72
(22) Filed 13 July 1972 (31)Convention Application No 162 315 (32) Filed
¥3.-Julty 1971 (19) (31) Convention Application No 21 3/8 (32) Filed 27

: |n'(33) United States of Anerica (US) (44) Conplete Specification published

2341July 1975-(51) INT CL' CO7H 15/22;- A61K 31/ 70//CO7C 101/ 04, 87/ 40;
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“tefa proces pﬁrﬁrmomstmrai,z.ﬁaﬂs Zd7paRar t i culNESX TG

' ‘sedi synt hetic I - SRbe 50 Rslezs3 S 28R 128X 29X foYk3DWaszgci N A ‘or B Certal n of -

7t he ‘kananyci n deri vé?Yﬁe%3‘6ﬁ‘34tYh§1|3ﬂéﬁ$ 3&13fdr-’ézéﬁ1| - 10 bact eri al
agent s " 366 367 368 36Y 43X 45X 45Y 601 618 6 10

'z Th¢ kananycins ‘are %ﬁm% sztﬁifg %g %% %“3 6K5ﬁeé(6 2; 660 Rfézr ck I ndex, 8t h Edition,
“ pp} 597- 598 Kanarry(mn I's a corrpound havi ng. the foormul a [err] |~

(54) NEW DERIVATIVES OF KANWYGN A AND B AND A
~ PROCESS FOR THE PREPARATION THEREOF

(71) We, BRISTOL-MYERS COMPANY/; Oorporanon organised and
existing under the laws of the State of Delaware, United States of America, of 345 .
Park Avetrue, New York, State of New York, United States of America, do hereby
declare the invention, for which we pray that a patent may be granted to us, and the
5 methodbywhrchn:stobeperfmmd,tobcpammlarlydcscnbealnandbythe 5
- following statement:—
ThwmvemuourelamstodmvanmofkanamycmAandBandtoaprmfor
™ the preparation thereof, and, in particular, to semisynthetic. 1 - substituted derivatives _
of kanamycin A or B. Cenam of the kanamycin denvaum of the invention are anti- '
10 " bacterial agents. .10
' " The kanamycins are known antibxoum described in Merck Index, 8th Edmm, -
PP 597-—598 Kanamzcm Aisa compound havmg the formula .

i P

__ SEE ERRATA SLIF ATTACHED



2 1,401, 221

2 Kanamycin Bis a corrpound haV| ng the forrrul a [err] Accordl ng to the

| NYBHLHGRL-REE b=l Si-GRd L a-coRpoURd-Rav-Ag Fhe~fafraas i ciinioistekats

y#r oxybutyryl or [err] bel oxycarbonylamno [err] hydr oxybut yry, [er@i S
S

or NH2 and at |east one of [err]other than [err]or a nontoxic pha
catly acceptable acid addition. salt thereof. For the purpose of
8¢l osure, _the term® ndntoxic phar mai:"&d %al Iy accept-- 10 ~able acidj .
tion s.alzf" shall nepan A nona...di JZ ar tetrasa forned hy t he iﬂfe_r._ !
ction of 1 nol EWBG@WMvao&n& mol €s of a nont.oxi c,
| aceutically nmal ei c, phosphoric, nitric, hydrobromc, ascorbic, malic '}’
B citric acid, and those qp-her che ds corrm)nly used to rrake salts of
naceut i cal conpounds cont ai\\ :
sent i nventi-on:.may be prep#-¢
Eti on sequence: [err] Kanarrycnhl B
Bl [err] - .1,401,221 2 .
~) y- benzyl oxycar bonyl anmi no- [err
[err]. H2/Pd/C3.)  Conpourtd Z
those wherein [err] am no-[err
bounds are- t hosé wherein [er r"ﬂ.'

- Monobenzyl oxycabonyl kananyci g
Hydr oxysucci ni m de ester of
ytyric acid 2.) . Conpound

\ coirpounds "of-- the invention
ryl zﬂ?_d nost. preferred -

" According to the invention there is provided & compound having the formula

) w!:eremR‘lsHorC,}L—CH,—-O—g—R”:sHorL (= )-7 amino - a- -5
_ hydroxybutyryl or I - (—) - vy - benzyloxycarbonylamino - « - hydroxybutyryl, R®
: is OH or NH; and at least one of R* and R? is other than H, or a nontogic pharma-

ceutically acceptable acid addition salt thereof. -
For the purpose of this disclosure, the term * nontoxic pharmaceutically acceprt
10 able acid addition salt ” shall mean a mono, di-, tri- or tetrasalt formed by the inter- 10
S acuonoflmolectﬂeofmmpmmdwaﬂ;l—4molesofanomomc,phamxaoexmcaﬂy :
" acceptable acid. Included among these acids are acetic, hydrochloric, sulfuric, mandelic,
_ maleic, phosphoric, nitric, hydrobromic, ascorbic, malic and citric acid, and those other
15 _amdscmmnmﬂyusedtomakcsaltsdplmmawmmlmpomdsmmunngananmc s
group.
' . Thecmnpmmdsofﬂtepremtmvennonmaybepnpamdformmplebyﬂw
following preferred reaction sequence:

1) o A N-(Bmzyloxyearbmylox);)' Ho:
(Is) Succinimide
ol B

clz-m—i-n- Chi~ Gy

(Ib)

' [6:—Monobmzylosymrbmwlkammydn AorB]




H[err] is L-(-)-[err]-am no-hydroxybutyryl, and nontoxic pharmaceutically
Preferred salts are the sulfare, hydrochloride, acetate, nalete, nmandel ate,
eHt+ate—FHre—compurds—of—the—Tnvention nay be in their nonohydrate formif

desired. 10 The present invention also providg=s\a
progess for the preparatlon of a corrpound having the formula [err]
)

1,401,221 - . 4 in wiich RR is. L -
' hydroxybutyryL and [ﬁ.{dﬂzﬂl S C]—I or - NH2; or a nont oxi cs
LII reor WIT CI process |

compri ses the consecutive st WW%F gggycr n A or- kanarryr n B
wth an acyl atj P%ﬁ:ﬂﬁﬁﬂdﬁﬁ?'ﬂa ornula

5 [&&5 10 . S oanwhic err] are alike or ‘different and eachls H, F

d, ibBr, [err] CH, (lower) 10 al gyl or (lower) al koxy, X is chloro, _brom)_
or ijodo, in aratio of ]mrml eman-cloefyaof acyl ati ng -agent per nole of -
‘kangmycin A or-B, in a sol WRL eferably di rrethyl ‘formam.de, . . .

~di mgt hyl acet am de, t et rahygnofs di oxane, 1 2 - di met hoxyet hane,
~nethanol , ethanol, water, a_cet,éne, pyri di ne, .(lower) al kyl pi peri di ne,

‘or rfi xtures 15 t hereof, but nmgee reﬁ,erably di met hyl f ormami de, at a -

~ tengerature below 50 C, Ppriefayr ably below [err], -to pr oduce
C the. conpound having the forjg 2N\ ']us as defined- above and. Y is
~a rgdical of the fornmula [err]

1,401,221 - e

e ”quv\,hrchR4andR' areas
defijned. above; B.) acyl ati'ng the (l,orrp d of fo_-r.{rulna L wth .an acyl ating
agent having the fofnul a [err] sai d a®yl. bng a&emc-.bm.m derived fromL -
(-) y - amno-[err] hydroybutylc acrd in which WIS aradlcal of the
“fornmula - . . , .

. _ ' ' H./Pd/C
3) Compound (XII) ————> #0-

. ' Prefmdcmnpmmdsofﬂ:emmnonareﬂnosewhcremk’mHorL-\ ) -7
T mm-a-hydroxybutyryla.ndmostpmferredcmn ds are those wherein R! is
5 Hand R®isL - (—) -y - amino - « - hydmxybmyry;,andmomcphamrace\maﬂy S
acceptable acid addition salts thereof. :
Preferred salts are the sulfate, hydmchlonde, acetate, malete, mandelate, citrate,
ascorbate, nitrate and phosphate salts, in particular the monosulfate and the disulfate -
salts.
10 Thecompmmdsofthemvamonmaybemthurmonohydrateformnfdsu'ed. 10
The pusentmvmnonalso prowd&sa procwsfocthepmepamumofacompmmd
ha.vmg the formula ; .
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[err] [err] and Mis a radical of the fornmula [err]
but preferably I n which [err] _are as defined above, in aratio of at
0_;- R G m!*_’:r@r cleBsiintissinei Qgteﬂ't. apre{ m)J @M&Qj&ﬂ- ke sl d R
' ferably in aratio of about 0.5 to about 1.4, 15 and nDst prefer
jatlo of about 0.8 to about 1.1, in a solvent, preferably a m xtur
er and ehyl enegl ycol di net hyl ether di oxane, di nethyl acet am de,

t hyl-f onpnam de; t &t r dhydr of ur an of bropyleneglycol di net hyl et her
t prefeyably-a 1:1 m xture of meteL«nuﬂlethylene gl ycol di net hyl

Ieast

ab|§“|n

)

ejher,

produce AV MRQO”EOU(‘G Ol Lo xR OH or NH,;

§Efr] in mh.thtégﬁﬁ;agiﬁﬁ’“m“moé““gmﬂ%??%éﬁmigp%¢$igﬁ§“8“? reanr

cki ng groups WA.anmlylafing rkmmrrpourkahahxynh Byithred xykigngoagentbanling therown
, and prefer@®™® wheir W and Y are radicals of the 5 f or nu
Eerr] by hydrogenatrng co ound 11 with hydrogen in:tf presence.
al catalyst, R 0 r hodi u
t

heni um or nic

ferably water and droxane tetrahydrofuran et hyl ene col 10 di
er .and propyl enegl ycol di nethyl -ether but . most pr ef er abl
wat er and di oxane, and preferably in the presence of a €
glacial acetic acid to produce the conpound of forhulal

g§i red. subsequengty convertin ae roqact by netho;,
@: Yy 15 peaklp acid ad
ile

t oxi ¢ phar naof

Acyl ating agent at produce ntne bl ocki Ny=drougs, are u
» pro- cess of the
)l-oyed in the synthesis of peptrdes -Exanpl es- of .said | bl ocki
yups and their renoval can be found in the review of A Kapoor, J.

ilences 59, pp. -1- 27 1970). 20 - OFunctional equi-val ents as acy

bnt for prinar oups includellt he cones- 20
p ’y % P —CHz—(';—OH, or a carbodiimide thereof or

. .'-." ) 2 .n ... .. ‘ . . . .. “. |
B @—g-cnz-mrmzﬂ_ .. or a carbodiimide thereof,

10 in which R and RS are alike or different and each is H,FQ, Br, NO,, OH, (lower).
alky? or (lower) alkoxy, X is chloro, bromo or iodo, in a ratio of 1 mole or less of
acylating agent per mole of kanamycin A or B, in a solvent, preferably dimethyl-
formamide, dimethylacetamide, tetmhydrofuran, dioxane, 1,2 - dimethoxyethane,

. methanol, ethanol, water, acetone, pyridine, N - (lower) alkylpiperidine, or mixtures

15 thereof, but more preferably dimethylformamide, st a temperature below 50° C.,

- and prdetably below 25° C,, to produce the oempmmd having the formula

al ytic
Jand, i

H

y-NH-Y

in which R® is as defined above and Y is a radical of the formula

: - th0-C-» ) CH.-L—O-—C—, M—Q ’

met hyl
"a 1:1 m xture

y~€ erabl | at.i num -Raney nu el ,
K o-mor paef @.@@JUL qgi,um @nd_c;m@.t_cp.rmf erably
éladlunton chresal | |n a g 10 M sci bl.e |sol vent system

knofn per. se into
'--c&m{,thereof

vention, said |abi"fe bl ocking grou I ng commonl y}

ng the
i_n the
13

of a
m

anount
f

sed in

i ng
Phar ni

| ati ng
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5

- ben otr| azoI e and their substitut ed derlvaollves As an exanpl e of . the

. welj-known in the art
3, 1R9, 224 and British@

preparing the 6' - blgk#2d - ‘am no kanam/m nin icé it iskpreferred. to
reghl ate the nol 'roOrtions of efts.e0 t at | rekr e~ m)le or
€

10

15

_‘_aC| .d_S Such. as. .t

O ofson and H. MayeN~J. Aner. 35 - Chem "Soc. ;- 83, “1010 (1961)]. i
~Anott her. eqU| val ent Bﬁf the -acid.-chloride is a cor- 35 respondl ng. azolide, g
i.ed, an ani diawhich W&W ﬁeam gse: amide nitr N4 * a menberk
of quaS| ar o;ras 5}' oyl Paypd ﬁm’grﬁ\g‘ﬁlaﬁd‘c"&fm‘? 8%&&[9% Ni trogen B
-at ojrs, azol e, -pyrazole, the triazol es, "benzini dazol e, ' 1

di nEthyIfornam de or a sim'lar inert s% to formthe carboxylic acid
' y
|

i m dazolide in prm aIIyﬁquan- titat ylyeld with lijegation of carbon
~di oxi de and one E%}Vm-mndazol e. i, p.a;r,_bg.x.ﬁ_L i.C aci it @- adi i mi dazolides. §
Thet by- product, iRy ol e, precipitateg and may be 5 —NgSeparated and - §

pondi ng carboxylic chlorides, brom des, acid anhydrides, including m xed
anhydrides and particularly the m xed anhydrldes pr epar ed frontstronger
Shelovet aldicpRalinGeira st O 0l CaniboRiso R bR
C%aCIlS and of nore hindered acids such as dlphenylacetlc acidg
In .addition, an acid azide or an active 25 ester of thioester ( 8
mnth p - n|trophenol 2,4 - d|n|trophenol t hi ophenol , thioacetic ﬁ ci d)
be used or the fr%e scid itsel f may be coupl ed vi th t he kananyc ;

derlva- tive (I1) after first reacting said free acid with NN -
dlgethyl hl or of or mi ni um chl ori de [ BAPE23h Pat ent _Specification No. -5

08,1 nd-Novak and Vélchet Experlentla XXI./ 6, 360 (1965)] or by the

1,

“usq™f enzynmes or o ‘NN - carbonyl - : di i mi dazol e or an.NN':
carjponyl di triazol e Sheehan and Hessg J. - Arrer,. Chem 30 Soc.., <77,
106(7, (1955)] ogr—f kynyl ami ne reag nt ' ije and H.- G Viehe,
An%w Chem , grngrtohal Editi M,—ng (T964) R AOTEE &2t eni i ne -
reagent [cf. CT.

guens and M E.. Monk,-J. Amer. Chem 'Soc. 80, 4065
@ oliumsalt .rea'gent_ [cf. R .B. Wodward, R A -

genkral nethod for: the preparatl on_of an ‘azolide, NN -~ o 3
car onylsdl i m dazol e is react“%‘ct W@%y M acid in -equi nmol ar 540 L ¢

agent being derived from L - ﬁ%%ﬂm-a-

d acylating ybutyric.
pt oporti onsmﬂmWemaataﬁﬁfmlhet ra rof uran, chloroform

thef i midazolide isolated, -but this is #& essential.. __TheSe"?.eact_i ons are . 5}
ck. U.S. . Patent Nos. 3,079,314, 3,117,126 and ' 3

hent Nos. 932, 644, 957, 570 and 959, 054) I n

I

—Td4gent’. "'§ r nol 6' - blockeéd-- am no
proportion .10 ‘of. - -acylating agent w: 1 I re's'ul tin
€d inter nedl ate’ because of : R

| esp of acyl at hi
kanhmycin. | ncreaSr ng
| owpr yi el ds of -the dp

© 0 borptenbly @_%_n_;,, "

mdM:samdmlo&ﬁ:efommla

N : -l-.-gj» . -n-.-luz. ‘Q“z:- ‘“):O
_g_n.g-l,\ bu;mﬁ'amy- .' .,_:>_ |

_ in which R* and R® are as defined above, in a ratio of at least- 0.5 mole of acylating - -
15 agent per mole of compound II, but preferably in a ratio of about 0:5 to abont 1.4, 15
and mostprefembly in a ranoof about 0.3 to about 1.1, in a solvent, preferably
a mixture of water and ethyleneglycol dimethyl ether, dioxane, dimethylacetamide,
dimethylformamide, tetrahydrofuran of propylencglycol dimethyl ether, and most ~
- preferably a 1:1 mixture of water and: edtylme glycol dxmethyl ether, 10 produce a o
20 compound of the fonnula . i 2




the increase of conpeting side reactions which produce pol yacyl

derivative(s) inpuri- ties As with nost chem cal reactions, tenperatures

- higgher=-or-t ower “thahthose>speci-Fics A5~ ~alFy teseT PRt Herer i ay=0
d. Tenperatures substantially higher than those des- 15 cribed, i.e. 50

however, tend to result in reduced yield due to a greater extent ZE%) i
Yy

WA e RN A S M e

e reactions. Conmpound Iva.1 - (L - (-) - y-am no -

dlr oxybutyryl) - kan&nytin A . possessds-excellent ‘antibacterial acti\
bt appears superior to kaannycin A 2@401,221itself. Illustrated below g e |
tabl es show ng tThe mninmal TnnTbitory concentrarions 20 [err] or x
:k_" cin A and conpound | Via—BBesk@)y agai nst a variety of gram positive
.quan1- negative bacteria a\ ebtag ned by the Steers agar - dilution.
hod 5 o . (Wabtreand the two-folddilution nethod

bbbl e 2). Muel l'er- Hi nton -Agar Mvedi um)was used in the study of Table | and
byt | nfusion Broth was used in.the Stuey d¥ .25 ~ Table 2. °

TABLE | (M. C ng./m.) Conpound |Va Kan§mye A [ BB-K8] Organi sm. :
§8198) - lot No. 4 10 M % g .. Alk. faecalis A-9.423}"
. | 8 [err]. = 8- A1, 221 TABLE | s
tinued) 1C.ng./m .) Conpound I n ﬁwiﬁ [ BB-K8] Organism
3198) | ot No. 17.. K,;pneunqn;ae i -
err] o el Chy :
(
th
N
K

inw%??RﬂY%mdvzﬁﬁasaﬁmﬂdhwqémi - | |
.) Tremoving blocking groups W and Y from compound IIT by methods
omnmmﬂyknownip‘theart,andprefmblywhww.andl’mmdica!s_of'ﬂle

5 ~ formula .
R N )

by hydrogenating compound III with hydrogen in the presence of a metal catalyst,
‘preferably palladium, platinum, Raney nickel, thodium, ruthenium or nickel, but more -
_ preferably palladium, and most preferably palladivm om charcoal, in & water-water
10 miscible solvent system, preferably water and dioxane, tetrahydrofuran, ethyleneglycol 10
dimethyl ether and propyleneglycol dimethyl ether but most preferably a 1:1 mixture
of water and dioxane, and preferably in the presence of a catalytic amount of glacial
acetic scid to produce the compound of formula IV, and, if desired. subsequently
converting the product by methods known per se into a nontoxic pharmaceutically -
15 . acceptable acid addition salt thereof. : _ . 15
- Acylating agents that produce labile amine blocking groups, are used in the pro-
cess of the invention, said labile blocking groups being commonly employed in the
synthesis of peptides. Examples of said labile blocking groups and their remowval can
be found in the review of A. Kapoor, J. Pharm. Sciences 59, pp. 1—27 (1970).
20 Functional equivalents as acylating agent for primary amine groups include the corres- 20
ponding carboxylic chlorides, bromides, acid anhydrides, including mixed anhydrides
- and particularly the mixed anhydrides prepared from stronger acids such as the lower
aliphatic monoesters of carbonic acid, of alkyl and aryl sulfonic acids and of more.
: hindered acids such as diphenylacetic acid. In addition, an ‘acid azide or an active a
25 ester of thicester (e.g., with p - nitrophenol, 2,4 - dinitrophenol, thiophenol, thioacetic 25
acid) may be used or the free acid itself may be coupled with the kanamycin deriva-
tive (II) after first reacting said free acid with N,N’ - dimethylchloroforminium
.chloride [British Patent Specification No. 1,008,170 and Novak and Weichet,
Experientia XXI/6, 360 (1965)] or by the use of enzymes or of an: NN’ - carbonyl- .
30 diimidazole or an N,N’ - carbonylditriazole [cf. Shechan and Hess, J. Amer. Chem. 30
: Soc., 77, 1067, (1955)] or of alkynylamine reagent [cf. R. Buijile and H. G, Viehe,
Angew, Chem., International Edition 3, 582 (1964)], or of a ketenimine reagent
[cf. C. L. Stevens and M. E. Monk, J. Amer. Chem. Soc. 80, 4065 (1958)] or of an
_ isoxazolium salt reagent [cf. R. B. Woodward, R. A. Olofson and H. Mayer, J. Amer. :
35 Chem. Soc., 83, 1010 (1961)]. Another equivalent of the acid chloride is a cor- 35
responding azolide, iec., an amide of the corresponding acid whose amide nitrogen is -
- a member of a quasiaromatic five membered ring containing at least two nitrogen .
atoris, e.g., imidazole, pyrazole, the triazoles, benzimidazole, benzotriazole and their
) substituted derivatives. As an example of the general method for the preparation of an
40 azolide, N,N" - carbonyldiimidazole is reacted with a carboxylic acid in equimolar 40

.

-

e

-
’ D . -




10

15

25

35

tr
Co
co

TABL E I

(Cont| nued) (M C ng /n1 ) Corrpound | Va Kanarrym n A

1, 401, 221
[ BB-K8]

Cofrpound | Veof \igpdatigy Wﬁm’-ﬁéyﬂ of W‘%g "g‘éﬁ-‘”t%ls E.

f.stﬁrrgl n when W’%ﬁ Cinci e %ammfpg%ﬁ’g‘;“%ﬁv? ¢1° R%¥an in a 2-
eat ment one AFARK o Rerni QIR AkibEOlBmRkandrd hihir! o 1WA thodk

rrpoumj | Veullp dekcrited) hexyis inay Ae Sted Theyd sitbstanitisliyt ldgherc

25

1 A SN AL S e Mo et e 0 2 g1l

i o ke il

P 1 TABLE 2 [err] The above

. (Table I) and the two-fold dilution method (Table 2). Mueller-Hinton Agar Mediuin

£ R —onir

USSPVETIRN: WEN15Y; S

1 I\/I C data show that conpound |IVa (BB-K8) is
superior to kananycin Ain activity, particularly against kananycin
resi-stant organi sns The M C.data al so correlate well with the in vi v@
rgsults for all threé ofganisns.5 *agai nst whi ch kanamycin A an
cgnpoung . [Va were tested - . 1,401,221 5 Conpound IVa ang -
Kk &nany et+-A—A—wet—e- c"ually ef-fectryveTmrnfections—of . ce caused by
kananycin A- o Bmper B‘Idf"f‘ﬁﬂg : eus A9537.
Wough thet.m??‘%imm““’éﬁe?‘%ﬂé“‘ % nkilnse. 055 [Ty infectedf
for Staph amu@xdwﬂﬁﬁxdwmesmt Bprodid) imidatble] ‘é&cﬂpﬂats| tzghinhwbbess active f
t hian k&nany ceparated and the mldazdhdslselm,lbuﬂﬂlfw aﬁ si gni fi cang
bekause 't he a?gﬁ‘é"ﬂ"e‘v a o aﬁ“‘“—”ﬂd ("53)(“71@‘1"6@#3?&? gai nst the
nanmycin - - ‘h WW% expect ed wap
no effectlv.egula& thd Mélar tl 2 &rd&sﬂé‘fa@bﬂﬁg ked 10 ¢
1,401,821 - agent is used per mole of 6’ - blocked axmmkanamycxm theqirépemsiomct | o) '

coli.

tivities of g
PEGDERE ﬂmatlmldm- Eschwl chia E

cribed, i.e. 50° C., however, tendtormﬂtmreducedywlddmmagrmmm

of side reactions.

- Compound IVa 1 - (L - (=) - y - amino - a-hydroxybutyryt) kammyan

A, possesses excellent antibacterial activity that appears superior to kanamycin

itself. Tllustrated below are two tables showing the minimal inhibitory concetm'a.tlms :

(MIC’s) of kanamycin A and compound IVa (BB—K8) against a variety of gram-

positive and gram - negative bacteria as obtained by the Steers agar - dilution method

g\ .

wasusalm!hestudyofTabchdeeanInﬁmoanthwasusedmﬂlesmdyof

Table 2. 25

TABLE I -

(MlC mg /ml.) :
Compound lVa

- A-I5119

: S :Kanamycin A . [BB—K8]
Organism (6—8198) - lot No. 4
1. ‘Alk. faecalis A-9423 16 8
2. . :4_-20648 o125 - o128
3. Eat. cloacae A-9656 4 4

4 . Species A-20364 >125 2 '
'_,_s_.-'_-_ . hafniae 1 A-20674 1 1
“ 6. E.'coli A~0636 2 1
1. . A-20664 16 T4
_' 8., .A-20665 - .>1s 1
9., A-20507 32 N
100, A-2020 125 4
., A-20365 >125 1

2., A-20684 2 2

13, , A-20682 > 2
W, A-20683 >125 8
15, .. A-20881 125 2

16, 4 4




aur eus A9537 Al15119 A20520 Test Conpounds Number MC

[err] MC [err] M C [err] Conpound IV 1 1 2. 0x2
;20 % 2X2 2 T bbx2 1 -C
" 5x4 fananycin A 1 2 0.5x2 4 4x2 125  200x2 2 -
; 200x4%

| i,descra bed- by Chrisholmet al.,.(Antincrob. ~agents -and Chenot her apy-19
T p. 244, .1970) u3| ng Mued | er- Hi nten
cur atg ve dos

:-5’_'trea1! d subcut aneous! y-at 1 and 4 houdABbLBdJt Cpntineed i-on when 2 treatnments.

-aM C =m ni nmum i nhi b| tory concentration (ug./m.). Tests conduct éb@

agai pas,,the test nedium [err]

‘were:@admnistered and at 0, -2, 4, and Gmﬂel&{ffm??s'[" nfectiqn when 4
treatyTEnt were given. O her-.aspects . of t est were carri ggnRidd 198 des-
Cribe by-Price et al., (J..of Antibiotics 22:1. Kif#a9yin Ac_ [BBa&g) tested.” 5.
The -gpnpounds 1V ar @'&P&ls&abl e as antibacterial agdftd9®nutrilet¥md ' :
+ supplenents 5 in animek.Spnbaneame ALbggrapeutic agents iq poultry and ani nal s,
*incléfi ng mans and are especially valuable in the treatnment of infectious
' di séwbes caused by B amSPegiesAti®% and Gram - negail?¥e bacteri @ The |
corrpcunds 'V when aghri ni sgereg _ges ty are useful aszpn adjunctjyve treat- 10
ment for preoperadie sterilization of the bowel. Both .acrobic and anaer obi c-
rora 10 which are2susepbi bl £-20634 hese drugs are Y&%uced in tHe | arge
 i'ntestine. Wen acc pani ed uat-e nechani cghe cl eansing, they are
' -usefu in preparing fof %"ef‘%or'ﬁaé AT'%ﬁei&gorrpounds Y a?és effective in 't he
. treatfrent of sysem m.bacterj,al i4bemtions 15 _ When admi ni stier ed _
pareni; erallly in the _dogage range about 250 ng. to_ about. 300Q 15 ng. per
day i#h divided dose®-t rg‘g‘”ﬁ& f?%tl mes a--day... Gene’r aly:the’ cc}npounds are
ef fec}ive when adm 4, St e weidaridi 42158635 a0€E - of about 5.02t0 7.5 ng.y kg ‘of body
' weighj every 12 hours. Conpound |Vb, 1 - [L- [err]-amno -[err].
i hydrgkybutyryl] - kan#ary ce26 A-9555 B, possesses excetlent .anti tiact eri aI
: acti-\A ty that appeags SUPSLLSR— kanarrym n A 20 I& istrated pga ow is’
. Tabl @l 4 showi ng the i ma 'I?nhI&%I tory concentration (M Cs) of Kanamyci n A
-and QJrrpound | Vb ( BB-K26)riralgitis As206¢5 vari ety of graméositive ad s
-~-gram pegative bactefja. The e obtai ned by the Steers a ar-dllutlon
~ drethgjl (Tabl e 4) o-nianm’eﬁ'f’a%{dﬁg ?Pég* o _ k3 o ¥ |
{ ‘L I -29. Providencia stuartii A-—20615 I T D S -
i ' -30. Providencia alkalzfaczens A-—20676 R S B DT
13' . i 31. Ps. aerugmosa A-20229 e BV 2
' 32, ., . A-9843A o 125 16
3., . A-20653 >125 32
; '34.°,, species A-20601. ... . . 125,63 . .16
E 3 5., ., A-20621 .- >125 >125
3. ., maltophilia A-20620- . - 32 >125
D 37. Sal. enteritidis A=9531 = . .. .1 . - &5
i & 3. ,, debyA-20087.. 1 >s 1
. : 2‘; ' 39. Ser. marcescens A-20019 2. o _' . 4
i 40.-.._',.., L A-9933 T 4 "_s._
3 an L . A-20460 - o128 . 42
M . . A4 . 4 .16
; . 43. Shig. flexneri A%84 | 4 4
} :3 ) _ " 44. Aeromonas sp. _A—Zb670' E -2 2
g 2 o1 .

45." Arizona sp. A=20671




5 10 12 1, 401, 221

12 TABLE 4 MC (ng./m .) Bristol Resi st Organi sm Code
‘No. &=186""" '~ BBK-26 Kananycin A E coli NIFJ]
0.4 0.8 Juhl : Al15119 1.6
0. 8§ A15169 1.6 1.6 [err] = 13 - _ o @
1, 4p1, 221 L _ 13 TABLE 4 (Conti.nued) M/
(mof/m.) Bristol ~ ‘Resi'st’ Organls o Code No: to
8 BBKI 26 _ananyeiaA—Pr—vulgaris Doors - AS436. —2_1.6
0.8;[err] KMis kananycin A GWA&Bgem@nmuh ‘The above M C data show that
ComQﬁund | Vb (‘BB-K26) is superi orél\g“% kapq CI n Ain activity, particularl y
agajhst kananycin A-resistant orgdnrs in vivo e&%&& o, of corrpound
| Vb] was. carriced out - agai nst both kann,arrym rKa5amycmA B-s K%] ve and -
rés|stant streaRiss¥ E. coli -and' Ps. -aer ugen®s8198) . 14lot No. 4 -
1, 4p1, 221 46. C,,,obac,e,s A~20673 44 Tne Oorggntsis are .
desjgnated as follo ng No. e 4 g :
Kanpnycin Sendit lEdwcryswlla sp. A-20678 - 4 S 4
: 48. Staph.aureus A-9606 .1
0. ,, -, A=9537 2 1
CSL L, ., A-610 0 o>is 2
52.. . ., A=20240 | L5125 .8
53, . . A-I5197 - 1 2
Mueller-Hmton Medmm f4% sheep blood _
Sa.. Str. faecalis A-9854 - 63 63
5. » . A-9575 . 125 . >125
$6. Str. pyogenes 420200 . 16 32
1. v . A=9604 o m1s . s
_. 58." Str. pyogenes A-15040 . | ;.125 o - 125
9. . A-20es v T ns s
60. D. pneumoniae A-9585. e 63,32 . 63
61. ,, .,  A=20159 o >125 >125




E. coli Juhl A15119 sensitive [err] Conpound I Vb

(BB—K26) and kananycin B were equally effective against E. coli Juhl A15119

g dose of 6.3 My 7Kyg.  in mce. Conpound TBb Was MoST ef fective against—
kanémym n B.ési'stant E. e€oli M-1630 at a dose of 6.3 ng./kg. 10 - VS

' 1604400 nyg./kg. for kananycim B."-Conpound |Vb showed. sI ightly better

_act | Ml ty .agai nst -noder at el y Tesistant Ps 10 4 ' ' aerugl n

- D15! 'han kangmycin B. Cbnpound | Vb showget,22ubst ant i aI I y better activityo

agal hst highTy resistant. Ps. aerugl. nosa,MJE_h ]%g than kananmycin B (see lable
%30

" TABLE 5 E. coli Juhl A15119 ~ E. coli dose (sc) BB- K26

; KM B BB-K26 KM B 400 ng. /kg MIC mg./ml.) '

215:%?1% L 5/5 5/5.  .5/5 ' § 5C°§g°und IVa

| 558 5/5  Omadild - . 0/5 6.3 smanyeigg & (BBokgls

: 5/5+ 0/5 1.6 5 T O/5- /5 kg.)

§301 _ _ pneumoniae +5% serum A-—9585. 6% ca 800 ps. N

: aerugi nosa D15 2. Str. pyroFénes a@,rgég*nrmsgao& 113 dosps('sc) BBlngG . KM B

* doses (sc) 'BB-K26 KM B 100 5/5 . 400 - .
0/5¢ g. / kg, 3. Staph. aureus‘SmtthA-ﬂﬁ?/ kg. 25 0.51/5 : 0.1)/5 200 |

: 354 - 6.3 1 ' 0/5 50 1/5¢ 1.6

L 0/5;] 0/5 Vs {"5""”'96775 - 3.1 0s 0/5 [err] \ 38

- 50 ~ [err] 5. Staphddgreus A~20239100 (ny./kg:) >125 4 .
(mg:{kg.) * KMB is e figures shown, as 0/5 1/5, 5/5 etc.,

i iindikate the number® kﬁ p?'ny’(/f”\ﬂ'ﬁéoziﬁl mal s per five & ﬁl mal s chal¥ enged; for

- vrmabts

YRV

ol e, "5/ 5 i ndi cat, eBntér. ebadae @A0De¥B! S survi ving thezl et hal doge of: '
k1 enge organi sm when treated w th kananycin B.or BB-K26. The invention - :
Flides a phar nacdut Feel sresiepdsP@36bn, whi ch conpddftion com %prises a

jound of the abayeg facdishae hVofgh @ nontoxic phangaceutical Iy acceptable
aci df addi t i on salt thereof and a pharnaceuti cal diluent or car rier.

4 10. E. coli K-12 ML1410 A-20361 ' 2 4
o §w 11. E. coli K-12 ML1630 A-20363 o o>125 2
s 12. E. coli K—12 A-9632 2 1
i :i': . - ) ’ - o . . : . .
( . ‘t - : 13. E. coli A-20664 ' N : 32 . 8
N R 14. E.coli A-20665 - >15 B T
I . 15, Pr. mirabilis A-9900 o " 2 .16,
: x o 16. Pr. morganii A—15153 h 4 16
A 17. Pr. vulgaris A—9436 : -1 2
18. Ps. aenuginosa A-20227 - . 4 1
; 19. Ps. species A—20499 S B 63 - a
_ 20. Ps. aeruginosa A-20653 . >125 o 4
4 21. Ps. species A-20621 - - sps s
h N - 22. Ser. marc"escens_A-26019 ' o - 2 : 4
i - 23, Ser. ma'rcescens A<20141 N 1 : 16 -
The sbove. MIC data show that compound IVa (BB—KS) s superior to
3 . "~ kanamycin A ir activity, particularly against kanamycin A resistant organisms.
: : ThcMICdataalsocorrclatcweuwxmmemmaresulw‘oranthreeorganms
{ S ' against which kanamycin A and compound IVa were tested. 5
4 S Compound IVa and kanamycin A were equally effective in infections of mice =~
: - caused by kanamycin A-sensitive strains of E. coli A15119 and Staph. aureus A9537. .
kB Although the CD;, values (currative dose in 50% of mice lethally infected) for
5 o Stapk. aureus A9537 suggest that compound IVa is slightly less active than kanamycin S '
H 10 A, this small difference is probably not significant because the dose levels were far 10
: apart (5X - dilutions}, o
- Against the kanamycin - resistant strain of E. coli A20520, kanamycin A as .
expected was not effective in vivo, whereas compound IVa demonstrated 'a marked
-3
“y




The invention also includes a netod of treating aninmals other than human 20
beings to cure them of diseases caused by G ampositive and G am negati ve
bacteria, 26—which nethod conprises admnistering to the animl an

ef fiecti ve dose of a corn- pound of the above forrmula IV, a nontoxic

phar maceutical |y acceptabl e acid addition salt thereof or a conp05|t gﬂbas
deff ned above. . - 14 - .. 15 )

1,401, 221" ' o ' . 15Fo||ovv|ng|sa

1o

descri ptjigon by way of exarrpl e of . t H40%R28par at i on_of conpounds i n adkor dance
Wi th the TNVERLI AN adEPBimBond TVE was appoxftbiyl 10 EifikPhbre tativk Nigaiddt epar ati on of
Stalr*tlng mitalidsaJ&z. stzXinl e cﬂnmﬁmdmf&z“&mmhgmﬁnm‘metﬂmﬁnw- y -

BeﬁHyI oxycartsgmsitand. nno -[err] - hydroxybutyric acid (M). 5L - (-) -.- -

~amipho - a - hydroxybutyric acid. (1 .o~ 0.062 nol e)- was added to a
Al

-solption of 5.2 g. (0.13 nole) of

-thepstirred f0dobirtydn 6o ansad mlmp\ucaemai or[waunowanaxpﬁrmyad ‘af 0.5 hour,
11.7.g. (0.0

“to ktir for one 10 . hoursﬁ?"ygﬁgﬁﬁnﬁs%gﬂﬁ‘ﬁ'uﬁéd‘ ({gﬁ“F‘é’hctlon mxture
was} washed with 50 m . o-j-e t | pH.2 W dilute L

hydroxide in 50 ni. of water. To.

was cont i nued

‘hydfocht oric awinpouadsd eNimteet eMlCWwi tED four MBO- n‘CD,oporM(ons axf,, et her. The

et hereal extr
sod{ wn chl ori-de solutlon

=& saturated 10

drled wi t h anhydrous ‘sodium sul fate and filtered..

~Thejfiltrate was evaporateld i n sfacuo-and the resulting-resi®¥e was
- -cryptalli zed Kepdilybmz ene {15 27 105% VE 4.6 gl /49501 2605201 1 ess pl at es;

nelting point 78.5-79.5" C, [err] - 15 [err] Infrared (IR) .[erf] | R(KBr)

“yc=b 1740, 1690 [err] Nucl?ear Magnetrc Resgnance (NVRy (ad *Hne- d) [err](in

_ppni from TVB) amcD_rﬁ:RHpmthmBQ doadeln@ktidn (ub=Aml.y. Bt chatiubizd as destfibed1H, d- d,
" J=4{S and 8 HZ) by nE m -aArgtwrotb,am and'ﬁh pteBIp 196D (- 244, . Anal
ing Mueller-Hin

. hydfoxy- 25 &ucc

10

1970

Exapple 2. N'- Ot ted SHchlahdolid 1l 8t £&IdY hod st‘m to1 edtments

bengyl oxycar bony| awdrer@ministered andcit 0X¥.-4, lamt%houcs poei-ifeclitnl When 25

sol ption of 10.6 gtrea "0"!1626 BY¢ P‘*Gf aspeciag thqtestgereeerlefu@tmrl@)- of N -
g} Prig "‘2@ °fW'b@f‘?M LWW¥ut e was cooled to 0 C and_

then8_.6g (0. 04 2

5

The compounds IV are valuable as antibacterial agents, nutritional supplements - 5
_in animal feeds, therapeutic agents in poultry and animals, including man, and are :
_especially valuable in the treatment of infectious diseases caused by Gram - posu:xzw:ami.=
Gram - negative bacteria. .

"The compounds 1V whcnadnnmsmudorallyareuseﬁ:lasanad)umnvemt '

10 _ment for preoperative sterilization of the bowel. Both acrobic and anaerobic flora 10

which are suseptible to these drugs are reduced in the large intestine. When accom-
panied by adequate mechanical cleansing, they are useful in preparing for colonic

L The compounds IV are effective in the treatment of systemic bacterial infections
15 when administered’ parenterally in the dosage range of about 250 mg. to about 3000 15
' mg. per day in divided doses three or four times a day. Generally the compounds
_ are effective when admunsteredatadosageofaboutSOto75 mg/kg.ofbody
~ weight every 12 hours, -
' IVb,1-[L- (- ) Y- amino - « ~ hydroxybutyryl]-kaxmamyun
20 B, possesses excellent antibacterial activity that appears superior to kanamycm A. 20
THustrated below is Table 4 showing the minimal inhibitory concentration (MIC’s)
of kanamycin A and compound IVb (BB-—K26) against & variery of gram-positive
and gram-negative bacteria. The -MIC’s are obtained by the Steers agar-dilution
" method (Table 4) onnumentagar medium.

~calgd for [errhp‘y-cutanve dose, 50% (m /kg%geaFg est 4 ‘6me§\ ). l\,l_ifr éeﬂ(ﬁ N, .5 ar.
A




nol e) of dicycl ohexyl carbodii m de was added. The m xture was kept overni ght
in a refrigerator. The dicycl ohexylurea which separated was filtered off

and the filtrate was concentrated to about 50 m. under reduced Presure to
gi ve:*col orless crystals 30 of VIl which were collected by filtration;

;6.4 g Mp. 121-122.5 C. The filtrate 30 was evapor.ated to dryness in%{'

vacug and t'he crystal line residue. was washed with 20 m. of a benzene -\

hexane nmixturg to give an additional anmoymi2ef VII. The total yield was 13
.13, 4:9. (929 Terry (c=2, CrCs) lR(Ktsrmﬁ_:zl‘J—o 1810, 1759, 1740, 1030

w[err NVR (acetone - [err](in ppmfromT

0 (2H,m, 2.83 (4H,s), 35

'3.37.4(2Hd-d, J=6.5 and 12.5 Hz),.4.56 (1Hm, 4.99 (2HWC @R./ALf2H broad),

. 35 7/2% (511,s). Anal .calcd for [err]Bfgend: R@xsts .
{5:200 N 814, 8.120R5% W _ander sGrieNo-al . 0 ). AK-GherKememycind, 1839

21,

. (1964). 40 . E.coliN1HJ Exampli e 3. 0.8

: 40 Pheparation of | - [ L (- ) -y @/onycarbonlamno- a -

: hydrigxybutyry] - 6' - %ar ﬁobenzoxykana ¢h A (rrra) R soluti¥h of 1. 6 g.
“(4.61mmol es) of VII 'ip 40 nl. of et hyAlsmgegcoI di metitgy! et hefg(DVE) was

- added dropwi se to a-stirred solution of

(4.2 mol es) of 6'-'45

: mpnognzyl oxycar bonyl kananycin A (11) AR 3@0 mgKM of 50%3 aqueod®
. et hyI enegl ycol . 45 di net hyl et her @ygg{,the m xture ouas stirged d\vernl ght
' The neaction nixture Was evapor at ed under reduced pressure to give a brown

resi 1cilue of Illa whichswas used” for A2¥SnextkKMeacti &# wi those . further
purl;lcatlon Exanpl e 4., 2 " Preparation of 1- [L-o-s)—y-- 1no - -a.---
hydrigxybut yryl ] -kananycin | Va) . 50 The "Crude prdduct Illa

r onty Exanpl e 3 was dl,ssdt-ued in 40 mA20664 50%Mqueou9.sdi oxanes.gand-a small ™ =
ahount of insol ubl e mat was renoved by filtrati on To the filtrate was

. added 0.8 ni. of glactal® "afgetl c.aci d 451" g. X%t 10988 pal1-#i umon- 20

c_har-f;, oal and t he mMgtémmoni@spydr ogenat ed at roomtemgeraturq,ior 24 hours
“in a3b5 Parr hydrogenation apparatus. The reaction mxture was filtred

bt - s e e e e e

PRI R T

. to rgnove the 55 pal | adi um cat alAP818 and the fil ®8ate was®8vaporated to

dryn‘ s in vacuo. Ttgema,gggcg;,ke vwas di ssphygd in 30 m. 1Qf vvaterlgnd

"-'C’hro at ographed on a colum of CG 50 ron . 16

Ps. aerugmosa DIS - 16 - 3.1 12.5
| w o bu3 . KM e 50
-.- I B v N   1..5  7_' -
I I [ € I ¥ T T
o | Ps. aeruginosa - as10 - 63 25
; .o AlS194. 16 12.5
tR .. A49 KM 16 050
W T A616 KM 3t 25
o e  A26S3 KM . 25 50
B o T mosa3 .1 125
- PseudoménaS'SP. | . .. A20355 o .'. 1.6 . 6;3.
] e Asss KM 31 1S
e A% oM S0 25
A T GM.' 63 25
1 T e © A20600 . GM 31 125 -
4 Tt A2603 oM 63 >0 .
' . Aels dlv_l "_so"_'. 50 .-
. \
4,




exchange resin ([err] type, 50 an x 1.8 cn). The colum was washed with 200
m. of water and then eluted with 800 m. of 0.1 N NHOH, 500 nmi.. of 0.2 N

NHOH Ten-mTTiTiter fractions were _
coll e¢ted and fractl ons 146 to 154 coained 552 ng. (22% based on ~ . _
car bobenzoxy kananycin 5 A, 11) of the product IV which was desi gnat e@
BB-K8}lot 2. Mp. [err] (dec.). -5 Relative potency agai nst B. subti

(agar plate) =560 hcg. /rrg (standard Kahanyan -A.free base). A sol ution of
of B-K8 lot: 2 in 10 nL of wat ddW2% subjected to chrommtography on

.a colum of~CG 50 (Jerr] ~type, . The colum 10 © o was.

‘washed-with 50 m. of  water and fﬂﬁm%u@mgm& h [err] Ten mlli- liter
fractisohs were col | ected. Fracti ong 50 t0363 wer e cm(rnedﬂand evapor at ed
to dry- ness under reduced pressur Bristg! gi @198 T f ure product,

kot 231, Mp. 19eRYE® ) [err] (¢ g‘? Rel at %zﬁe S?rgwaﬁg. nst B. -
subtiliis (agar. mratnﬂbans%o ncg. /ngA94§§tandard kanamycin A.4ree base). 15

- Anal . {calc'd for [err] C, 40:62; .68; N, 9. 87. 15 Found: C,
40.21) 39.79; H, 6+96, 6.87: N, 9@? 9. 49. Exarrpl"é’ 5. Prebration of N -

( Benle oxycar borgl gxspgucci ni m de Ad¥sgs Hydr oxysucq|5n| mde 623 9., 0.2

nol e) fwas di ssol ved in a sol ut| on of 9 20 (0.22 nole) of sodium .
hydr o¥i de in 200 ms of watier.:-To A% stirred soI Jt§ on wasl.620 -added

- dropwijse 34 ¢ (‘p %orrr‘ple of car bob g\fxy chl ori de l\/gth vvatie§ coding and -

t hen tihe mxture vvasgs irred-at room enperature overni ght tTo separate he

- ‘car boldenz- oxy deri,yative. which WaS20031| | ected by feid trati oht washed with

- wat'er fand air-di ed Yield 41 1 ASiér) Recrystallization from benzene - n
- hexane (10:1) Katr&#seb| or - s prisms nel%ng at %¥8-79 C '

25 1. |G W Andey. spRu£i002! J. Am  Chem Soc., 86,1839 (.1§84). Exanple 6.

Preparjation of 6' - Car bobenzoxykanarrym n A A solution of 42.5 g. (90 .

mmol es) of kananycin ASmite base in. 450 .nm. of wat%f 30 04 and 500 m. of

~ -di et hiy! f or mami de (D'VF)zo s cool'ed" below[err] anqestlrred 0.8 30
vi.garously. To the’sol ut on was added dropw se over a period of about two
hours | solution of 22.4 g. (90 nMm#20239 of KM- ' 25 -

(benzy|] oxycar bon?"%g%’%?ﬂﬁ@zm mde in 500 m. Dg‘Fﬁr aThe' ture was

stirrefd at [err] and then at roomtem ture r one day. "The
reactibn m xt ur ewv@suevaporat ed under reduced presgsaire 35 0.8 - bel ow about .
50 C. fJhe oily residue was dissol ved ina mxture of 500 n1 b vvatr and 35

.B. subt:l:s PCl-219 o

St. pyogenes 523 _ S s s

St. pyogenes Digonnet . A§604 ' 12,5 ©25

L Ammes s 25

b éneumonia'e - o PR .30 25 '

M/cobactenum 607 _ | o o 3 63 _. . 0;8 .
. 607DIS KM >0 >100
w60 p1oT S . >100 o >100
. phlei .. 16 Ls
o rance 63 16
. HRW 0.8 0.4 |
“*determined by tube dilution method. | e

KM is kanamycin A; GM is gentamycin. ' '
The above MIC data show that oompcund IVb (BB—-KZG) is. supcnur to
kapamycm A in activity, particularly against kanamycin A-resistant organisms,
An in vivo evalution of compound IVb was carried out against both kamamyan -
5  B-sensitive and resistant strains of E. coli and Ps. aerugenosa. )




L R

- Wi t h, but anol - sat urated water— (500 amd
. i( 2), respectively, using a technique sini -
 di-spif i bution. The three aquequs |ayers 40 wer e gonbi ned and evapor@ -

- whi ¢h crystak4ized on standing at room t £450S
~including tt —aued n -
7 theipil and separ at ed™ reanisehire firsignared st fallows: Af t er addi ng about 300 -m .  of
- ethahgly, the mxture was kept at roomt egperature overnight to give a

tcrystatiine mass whigch.uas col l'ect ed 0.

500 m. butanol, the m xture being filtered to renove insoluble materi al
and separated into two | ayers. The butanol and aqueous | ayers were treated

o I T— e e . W o a aval

VWA = Cl Cl Cl waw s

| ar to counter current

to dfyness under reduced pressure to give an oily 40 residue, a pert
@ture. To the residue -

by fi |KanremeimiSensitiitmei ghed 44

+ g; Kpe product contg_idaé 65438/ | anou s;ég kana@ﬁ:ﬁ’( / .*ndi cat ed by ':
" thirnglayer chronat OBt apdgretsaDIIg N - praRanol - . Pideds 'y%:gim cer o
- wateéf (15:.10:3:12) aerginoyPM3nt  syst esn and ni bghyckesisanaphishtRrytabogy
. reaggnt. The crude product was dissolved in 300 m. of water and .-
. chropat ogr aphed on a_col urmngbBO mnm dianeter) of CG 50 ion - exchange resin
b s e e
+ hydrpxi de sol ut i Ok x| ! . WS 0!

P Gl B Ao S5 M1

desifed progact was1 B Pk, foblk

c acid - 5

TRR—K86)ymnd besamyicnr B gerteceiiuallyt dffe@ivd agdinsrmoni um
%?‘P%‘B‘Q@B.",Wﬁs on. The
B Ay & £3 Ein R -
recovered from sl oweCommuidnIVb sheveli stighaly chatlr tabivit) Qgdirist @BderatebiTREltent Fof thd® -
prodlct seened t o%pEneynDA kanammisn  B.a Sompound Vh gshéwed cqubstanally Heettber act i ons
10- 110 were conbi O 6T PR eistapt £%0 aemsinaeR—ii3 e kepamyeis B (pecEabler ¢ 55

—' to ﬁiisve 24.6 9. (4 of a colorless product 6 - carbobenzykananycin A (11)

I6' - Cbz - kananycin A]l, .which begamagie gel.t and col.or. at 2040 C and

decom posed at [err] wi'th gas evol uti on.}err] 6. - - - 017
1,401,221 | - ve fac gécg%uthMSm RfE-\coli 6-183C (silica gel -
[ert]" ni nhydrin) Sol vent $35&{5¢h DK% KM%, BBy cikM-R Kanamycin
A 5% © n- MRGCpfRgr i di ne-ferr] - ~0.42 2/5 0.33- 0.15
04 {15:10:3:12) (.nain) 109 m nor Agetonez ACOH [ g)r] _ .
29 o 0.14 10 S E 5.'%: %O: 6: 7;()5 [err]
76 .0.50 25 - 5/5 5/5 5/5 0/5 '
q 63 5/5 5/5 5/5 o/5
I 1.6 . 0/ 0/5 25 - -
¥l : Y S
i CDy, (mg./kg) 3.1 3.1 1.8 ca 300
‘! . Ps. aeruginosa D15 Ps. ] - '
% dose (sc) BB-K26 =~ KM-B doses (sc) Blsg_clzcezrggmongliéB '
3 100 5/ 5/S 400 - 0/5
| , | mg./kg," L : . mg./kg. o
- s ws o5 200 [ -
" 6.3 - 1/5 o5 s s -
. § | - 16 0/5 o5 125 -0/5 -
N - T 05 .~
CD,, -~ 38 . S50 - CD,, W45 - >400
mg/kg) C O (mg/kg) : B
* KM-B is kanamycin B. The figures shown as 0/5, 1/5, 5/5, etc., .

“ _ - indicate the numb_er of surviving animals per five animals challengeds
g for example, 5/5 indicates 5 of 5 animals surviving the lethal dose
1 - of challenge orgar:ism when treated with kanamycin B or BB-K26.

: _ The invention includes a pharmaceutical mﬁpmiﬁon, which composition com-
3 . i prises 2 compound of the above formula IV or a nontoxic pharmaceutically acceptable:
o - acid addition salt thereof and a pharmaceutical diluent or carrier. :

_ The invention also includes a method of treating animals other than human
by 20 - beings to cure them of diseases caused by Gram-positive and Gram-negative bacteria, 20
‘* - which method comprises administering to the animal an effective dose of a com-

pound of the above formula IV, a nontoxic pharmaceutically acceptable acid addition
selt thereof or a composition. as defined a o - _ . -

4 . . T




(1:4:2:

(45: 105: 60)

1) [err] 0. 22~ 0. 04* 15
* Detected by anthrone-sulfuric acid. The final product was

f ound-te—be-—acconpanied by "t WO T TOr CONpPoONent s By TLC W LN one-or . 1ne

sol vent} stens tested. However, the final product was used 20 _
W t houtf further purl fication far t he preparatr on of BB-K8 (1). 5 o
Exanpt g 7. . 5 Preparation of L - (
~--[err]i- amno - a - hydroXybutyrrc aid from anbutyrosin A or B or mxtures :
_thereoff. 2515 - Anbut $#H22h A (5.0 grr) [ U.S. Patent Nrs
T 3,541, §78, Tssued I\ﬁ;ﬁgméa ald: ﬁ MS& X8R G Prbeldrati@Oof BompdthiasO- 5 N
“sodi umthydr oxi deinf déordafke Jmuxrffnrg ps 7 and Y felhteo WRSprdpliaidnr | zed
“with 6fHCI and ofrstammm.phed on. a col um of CG- 50 . 10 [err] type).
The dedired L -—- -y - amno - droxybutyrrc acid was isol ated by
devel ofi ng & he cg}e%n‘ F ¥va vgtd% ﬁl@L drying.
Thé L - NQ =y { L bhino T dcia (ao, 0082 a,gst iz ed as a
crystaljl | ne rrat etor aéoluhavofnfgz 2 qmp nmie) [0€ sadjun] Kydtoxiti1in250 rhi nbsat&.l’-ra&e uU. S.
‘Pat ent {15 solugipn |seat 0—5°C.uvex‘aperxodof05horxr 117 g.- :
15 30 Hxanpje 8.4 " ’ g’_‘ff’é‘ﬁ chi |4 ed
solutidn o 8153 d 80
wat er gnd 80 ni. oﬁﬁhe&meethdham cbﬁﬁﬁbdy\%headﬁtﬁd efsami-abdstr rring.
- a mol utii on 20  sodiumfchlaride sgf m@mmwm erd;m S\ﬂfatea!ﬂﬁkmd The filtrate
(benzylloxyc¢ar bon o " hane1 The
reactidn mgit ur ez{?s (ﬁ.f il;(;‘ Q) colorl élﬁ 1955- >
pressurie. The re erm@) h@ tvvr ce
with 5q m. of \A@.Z%(Zli.drﬂul%w edmhlz thWIHMd%ﬂJwLSwBM (28s),separ at ed
and addorbed on ézéﬁm#)a?nl@&% of . CG-50 (NH, + type). The col urm was
washed {40 59 o eku with 0.05 NN
c’ 1;
The el Late was col | ecte‘%l "‘Wé‘mﬁa%rﬁﬁﬁﬁ%m gpctions 121 to 1
were cdllected, evaporated and freeze drred to give 1.58 g. .(15!% -of .the
desi redg product. BlF ctions, ;L o 12 or t ed and re- ch{lorrat ogr aphed
on CGH0 [err] t g‘? °2’f‘ % (RrbqgyiAming re -
151-153  Cas(dec. ). Ak&i&ior(ﬁ 2 (0042 [nBle bt nd48g (0042&9@5 of N Ehydtoncf-Or [%r]
30 ‘Fourjd: C, 50. sukcinitide!/in 280 ryflﬁxyi%etate was cooled to 0° C. and then 8.6 g. (0.042
' o mole) of dncyclohexylcarbo&mnde was added. The mixture was kept overnight inr a
refrigerator. The dicyclohexylurea which separated was filtered off and the filtrate
was concentrated to about 50 mil. under reduced to give colorless crystals )
30 of VII which were collected by filtration; 6.4 g., M.p. 121~122.5 C. The filtrate 30
was evaporated to dryness in vacuo and the crystalline residue was washed with 20 mi.
of a benzene - n - hefane mixiure to give an additional amount of VII. The total yield
was 13.4 g. (92%). [a]lp 1.5° (c=2, CHCL;) IR(KBr) yc=o. 1810, 1755, 1740,
1680 cm—2. NMR (acetone - d,) 3(in ppm from TMS) 2.0 (2I{,m), 2.83 (4H,s), .
35 337 (2Hd-4, J-—65 and 12.5 Hz), 4.56 (lH,m), 4.99 (2H.,s), 6.3 (zH, broad), 35
© 7.23 (5Hs). '
Anal, calc'd for C, ,H,,N,0,: C, 54.85; H, 5.18; N, 8.00.
. Found: C, 54.79, 54.70; H, 5.21, 5.20; N, 8.14, 8.12.
1 G W. ‘Anderson et al.,, J. Am. Chem. s«;,.sa, 1839 (1964).
40 Example 3. 40
Prepamuonofl-[l. '(—) - v - benzyloxycarbonylamino - a-hydmybutyryl]-
6 - carbobmuoxymamycm A (1I1a). :
A solution of 1.6 g. (4.6 mmoles) of VII in 40 ml of ethyleneglycol dimethyl
' ether (DME) was added dropwise to 2 stirred solution of 2.6 g. (4.2 mmoles) of 6- - - .
45 monozenzyloxycarbonylkanamycin A (II) in 40 ml. of 507 aqueous ethylenegtycol 45
dimethyl ether and the mixture was stirred overnight. The reaction mixture was
evaporated under reduced pressure to give a brown residue of I1la which was used for
tbenutrmxm without further purification.
| | Example 4.
50 Preparation of 1 - [L - (—) - y - amine - & - hydroxybutyryl) - kanamycin A (IVa). 50
The crude product IIla from Example 3 was dissolved in 40 mi: of 50%, aqueous -
dioxanc and 2 small amount of insoluble material was removed by fitration. To the .
filtrate was added 0.8 ml. of glacial acetic acid and 1 g. of 107, - palladium-on~
20 charcoal and the mixture was hydrogenated at rcom temperature for 24 hours in &
' - 35 Parr hydrogenation apparatus. The reaction mixture was filered to remove the . 5§
- palladium catalyst and the filtrate was evaporated. to dryness in vacuo. The residue
was dissolved in 30 ml. of water and chromatographed on a column of CG—50 ion




TLC (silica gel F254), Rf 0.03inn - PrOH - AcOH - [err] (15:10:3:12); K

0.16 in acetone - AcOH - H20 (20:6:74). 50 Exanple 9. 35 Prepaati on of
I [t - (-] - vy - penzyl oxycar ponylam no - a - nydroxybutyryl]- 35
6 J car bobenzoxykananycin B (111b). 55 To a stirred

of_}HO and 50 ml. of 1,2 - d| met hoxyet hane was added all at once at [e
1.2 g. (3.1 'm noles) off N- (L - [err] - carbobenzoxyam no - fr -
hydr oxybut yi§| - 40 oxv)succi nimi dd49R reaction mixture wAs St 364

overni-ght at rooRLeoPRERtNE 504k &Ubs% Ethel @lutii Gra0 gashad wishh 20001 t h
i sglating the camo&tgaww,sddmfsﬁmr wich §dol )gf ome:b(‘gh%ﬁ, [el2Y g@lofmzzs tR?Ut

0. g6 starting nNHaOHadnyl ﬁn@‘yé@ml) 05175
i :%lc?%wi%‘wr

soJ;utlon of 1.85 g. (3.0 m,noles) of 6' - car bobenzoxykanarrycr n Bn f@

H20=15: 10: 3; 12) an P

AcH - H20=20:

B subtzlzs (a ar late) =560 mcg. / standard: Kanank 1, 221
18. Exarrpl e 10. PQDH& n 0% 3 )-am no - e(rr] - hydroxybutyl]
kadamycin B (1 Vb). Iosoluhen efoZSOtms)pf BDt—&SrietcB rﬂnlemb g"ﬁ% ¥ 0.2 g.

of i{10% pal bad. umm iwhm (H*&*ta'%i,%
| ! Mgl at ed o
un}er at nodPheri Y% Fractions 5§ 163 oM loSmbiraH a

efdas dphount  of
10% pal | adi um on sre Jto gﬂdmi hgéf. the e produet, Maz-el dMged.
Hydr ogenat i on vvaa9c’0(*det nueﬂ"o%‘efn(cgm HiQp Redasivt WMr% sviiis (38p% er ed,

the filtrat was Pl FOFmed Mg
solived in of %t‘@*"d gg !g%gg' 3 §7 é(#a&g%eg f& \ggs(ﬂli-li

2 cm x 50 cm). The col umm vvaé washed wi th 2 vvater and t hen

ed 10 with 500 nL of 0.1 [err ExaspB 51 . of 02N[err 900 m . of- -
0. N [err] . 10 and amam (BN'ZNFWG‘P"“W ts%ugg&r gol | ected
i n,lo,m fraction. “ﬁ{?%jl‘ dd%ﬂlﬁ y ‘&,&o 760 N
_3-2 » recovery (45 B%h wa:exvmmgahded under

r ed}lced pressure &a at ﬁmglmeﬁﬁx& tI&?S@amasbedmw ' "

arjpob k whidh e
B er'}r)] (egzmiy an 41 YS‘B{'?/@L%W“% “n- oy gﬁqﬂ%ﬁs‘%'d (dec )
N

ical: *d for err 13. 00. Found: C, 42.23; H, 719 N
-*‘12 ,_‘37 . 1. GWAndersonetaL,]Am.an.Soc.,% 1839(1964)

_ _ ' Example 6. : _
Preparation of 6’ - Carbobmzoxykamm A o
A solution of 42.5 g. (90 mmoles) ofkax:amycanfreebasem450nrl. of water
30 and 500 mlL of dimethylformamide (DMF) was cooled below 0° C. and stirred 30
vigorously. Tothesoluuonwasaddeddropwmoveraper'odofabouttwohmn‘sa_ .
solution of 22.4 g. (90 mmole) of N - (bmzyloxycarbmyloxv)suocmmude in 500 ml.
of DMF. The mixture was stirred at —10° to 0° G, overnight and then: at room tem-
: - perature for one day. The reaction mixture was evapm'ated under reduced
35 below about 50° C. The oily residue was dissolved in a mixture of 500 ml. water and 35
500 ml. butanol, the mixture being filtered to remove insoluble material and separated '
into two layers. The butanol and -aqueous layers were- treated with butanol-saturated
water (500 ml. X 2) and water-saturated butanol (500 ml X 2), respectively,
using a technique similar to counter current distribution. The three aqueous layers -
40 were combined and evaporated to dryness under reduced pressure to give an oily 40
" residue, a pert of which crystallized on standing at room temperature. To the residue - - -
including the crystals was added about 100 mL of methanol, which dissolved the oil
o _ and separated it from the crystals. After adding about 300 ml. of ethanol, the mixture
3 ' Ny was kept at room temperature overnight to give a crystalline mass which was collected '
45 v filration. It weighed 44 g The product contained a small amount of kanamycin 45
A as indicated by thin layer chromatography usmg n - propanol - pyridine - acetic
acid - water (15: 10 3:12) as the solvent system and ninhydrin as the spray reagent
_ The crude product was dissolved in 300 ml. of water and chromatographed on &

e eiabr e . W han D i i 3

o
il i

' " column (30 mm. diameter) of CG—50 ion - - exchange resin (NH,* type, 500 ml.). -
3 50 The column was irrigated with 0.1 N ammonium hydroxide solution: and the eluate 50
3 was collected in 10-ml. fraction. The desired product was contained in tube numbers
: 10—100, while kanamycin R recovered from slower-moving fractions and the position
E . nsomer(s) of the product seemed to be contained in the faster-moving fractions. The - -
o S fractions 10—110 were combined and evaporated to dryness under reduced pressure '
B m give 24.6 g (45%) of a colorless product 6 - carbobenzoxykanamycin A (IT) 55 -
: - Cbz - kanamycin A], which began to melt and color at 204° C. and decom-
md at 212° C. with gas evolution. {a}p +106° (c 2, HzO) _
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TLC (silica gel F254, ninhydrin), Rf 0.11 in acetone - AcOH - [err]
(20:6:74); Rf O. 19 in[err] - MeOH - concentrate [err] - H20 (1:4:2:1). 20
s actlons 201 -0 22, LELGomhi ned, - évapor al €0 UNJekwkeatced - Piesatfog g,
e- “to gr ve 209 ng. (12% of another active conponent which was .-
desrgnated BB-K27. Mp. 183-184 C. (dec.) [err] Anal. calc'd. for [err
42.92; H, 7.17; N, 13.00. Found: 'C, 42.25; H, 6.93; N, 12.18..25 -
TLC (SI l'i ca gel F254)y ‘Rf . _0.15 in -acetdne - AcC] - H20 (20:6: 74) Rf 0.07-
- 25 ijn [err] .- MeOH - concentrate NHO—I "H20° (1:5:2:.1) . Exanpl e 11.
Ere ar at ilén of L(--) - - anuno - h%roxvhutvrrr acid from DI -llnrr]
hydrioxy- pht hal i m dobutyric aci d 30 - R;(.,Q;u} Dehydr oabi et yl'anmoni um
L - - hydroxyTLC(alxqargehaJ,lmtﬁmmtmt-e—'-‘h-'———&e—a—svt-ufm—of 25.g9. |
(0.4 nol e) of—2 - hy¥itsrySystep - pht hal fRoekprArysip & [ eMepewain?o0 nil of
thanol was adderiOn-Pyadibd-AcH-B0 29g. (42l nvlas) ob.1slehydr ®ddi et yl amine in
130 § . of et hanol .(A5FHe3:83| uti on was ,shaken vi gorously for -a m nute and
stood at roomtem perature-for five s duf®y which tine fine needl és
crystal li zed Oukcetorfcomt@tal s 35 - - vvergzqol | ected by pffsl trati on, washed
ithf 50 n . of . et kawci®)and air-dried to obtain . .35 30:1 g..(56% of a °

. _|as ereorrer of h tyl am ne salt Mp. 93-94 [err] +15 (C..
2.5, EF\%E‘?VA %%Eﬂ%%‘?rom 300 m-. %% et hanol - \?gs"zs 29. (43% .of
't he oure product err] Further recrystal I'i zat'i on d| d not change t he

“reltlng point meMt-h@x@peuﬂtﬂtb rotation. 4®.22 = Andl.04*cal c' d for

f%rr C, 69.54; H_ @:Hse0N- 5 07. 40 Found: C. _69.58; H,
+8.02} N, 5.0 7 Detectd bSanmmnetulmhcacuTetrahedron Letters; 1970, 4863. (B.) L
- (-} -y - A NO Fhedinal FryEONRS Tbtin} th Ge A&brAipanit® b rédinitod Sfapbdentt bF 9. (0. 014
"ol e)] of sodi UFLE awith ane ok thersok@it mﬁstan@ismatm:rwemrtbe &inhll @ebdiact 3vag) used 0. 01 nol e)
ﬂ(ﬁ % of devihautdertherpuyificationson therepagatian of BBrK3.(Day dr oxy - y -
pht h

) Ilmsdobutyrate and 60 m - 45 of . The m xture was shaken '5'
Vi gojousl'y Unt plepapdtibn of Lt-N Ql) dahf 5;&,&%1, it R84 GoCimbuiyeih Was
sepatated. The aqueous sol S‘t_?on*A\mbmhﬂdt}mfcgrwth 20-nL portions of
g¢ het and evaporaémqslnlé 50 m)jdpsr éﬁmﬂmﬁ%@l&esw@dq dhcentrate
was fddeg) 10 97%]();: mﬁ T3ir e .
- reflgxed for 5 m,gge N Qddired- 1, A (t_e)r Q 5“ addsC acli d was
.. renoyed- by fi'IMﬁ&d@meveiBbagﬂtk&lﬁnﬁﬁrh‘Ezgﬁ .,c Al by fretes djiggluced .
_presgure. The Teskdue was -dninge e cmcmzeé amsali.ml ution was
evapdrat gd to mggamw Bﬁ)é’rzét'rzéﬁs [%Hé‘a%:éﬂst?w'c"é ptf' Patemt - s

30

Bxample
l’i'epmum of 6 - Carbobmzoxyka.namyan B.
To a chilled solution of 8.1 g. (0.0168 mole) of kanamycin B in lZOmL of
35 water and 80 ml. of 1,2 - dimethoxyethane was added dropwise with stirring a solution ‘
20 of 4.2 g. (0.0168 mole) -of N - (benzyloxycarbonyloxy)succinimide in 40 ml of 1,2- 20
o The reaction mixture was stirred overnight and evaporated under
reduoedprame The residue was dissolved in 100 ml of water and shaken twice -
: _ with 50 ml. of water-saturated n - butanol. The aqueous layer was separated and -
40 adsorbed on a column of 100 ml. of CG—50 (NH,* type). The column was washed
25 with 200 ml of water, eluted with 0.05 N NH,OH. The eluate was collected in 25
10-ml. fraction. Fractions 121 to 180 were collected, evaporated and freeze-dried to '
. give 1.58 g. (159,) of the desired product. Fractions 1 to 120 were evaporated and
: re-chromatographed on CG—50 (NH,*) to give 1.21 g. (12%) of the product. M.p.
45 o 151—152° C. (dec.). [a]p* +104° (C. 2.5, H;0). ycac 1710 cm.™.

30 Anal. calc'd. for CoHoNLOyy: G, 50.56; H, 7.02; N, 1134, 30
Found: C, 5071; H, 7.38; N, 11.48. : :
TLC (silica gel F254), Rf 0.03 in p - PrOH - AcOH - H,0 (15:10:3:12);

50 Rf 0.16 in acetone - AcOH - H,O (20:6:74).
_ 5. ;
35 Prcpamum of 1-(L - ( ) -y - bmzyplhuxycarbmylammo a- hydmybmyryu- 35
ycin B (1IIb). .

55 : To a stirred solutlon of 1.85 g. (3.0 m. moles) of 6 - carbobenzoxykanamycin
: . B in 40 mlL of H,0 and 50 ml. of 1.2 - dmmhoxyethmwasaddcdauatmweat
' 5° C. 11 g. (3.1 m. moles) of N'- (L - y - carbobenzoxyamino - « - hydroxybutyryl- _
40 oxy)succinimide. The reaction mixture was stirred overnight at room temperature and 40
' subjected to hydrogenolysis without isolating the carbobenzoxy derivative (IIIb). -
TLC (silica gel F254), Rf 0.06 (starting material), 0.41, 0.57 (n - PrOH - pyridine-
AcOH - H20 15:10:3:12), Rf 0.i1 (sta:mng 'nan’:nal) 0.21, 0.34, 0.46 (Acetonc—
"AcOH - H,0=20:6: 74) .

e




renmove excess hydrochloric acid. The residual syrup was dissolved in 10 nl.
of water and filtered to renove a snmall anount of insoluble phthalic acid.

The faltrate was 55 " absSOrbed Tm a cofuanm of R 120 (HF, fcm X35
cm),;jthe colum was washed, 55 with 300 M. of water and eluted with 1
N agmr oni.um hydroxi de solution, The eluate was collected in 15-n. ~
fracti, 0{1. dThedni nhygri ndposi tivesfractions 10 to 16 were conbi ned and @}D i
evapaot at ed under reduced pressure to giv up whi tal --

To % .18 ce pr ess ret g $1%H§¥£gr1) __y\h.l_'%h__c.r_ystal 18 Py

19 lized.gradual ly. The crystals were triEtampt®d with ethanol, filtered and

dried;im a vacuum dBspagssion of 1 ¢ B- -0 .- 78ing - a(- 1] - kanamycin B (1IVh) -
e e e s Sonat & Bt o SHog b2 ok 07 il |2
SNRL (AWRCEPRNY: °1o:4h %%m%@%m ‘3&%‘;&"&@%@%}?@& IR
specty um was Ljde”t' 6t hotids L dd ddliGoridl &G0 AR\t @lrc¥i@30.0 ahd @l ml.r OM 5
ambut yr osi-n. 5  of water were added. Hydrogenation.was continued overnighx &ftplreacddd. mixture
‘\;_Prq aration of thwwwnm%mémwﬂam@.mdﬁrﬁt@d)m?  the d}% dis-

d- = i m o ¢ g,n ! % Ty .
rdroty: Uty | ke et e e S ﬁsmﬂl@no - 2

a3 Yi¢ &L I N, OH, 500 ml. of 0.2 N NH,OH, b6d il &5 NaH.0A 1 tao
3litérs of water. }iesooqhubf DR NH,OH. fiRle@ileitsOnetessléted any0-uh fradtion. Kana-
di Is_:&rso[;_ved sol i ds. ngyﬁmggwahidcdvuseh &ml_frsﬁrg?rﬁﬁdo ?ldﬂ‘t/mesy edt ag.) ¥ e of
Sulfutic acid 10 dl%ﬁsﬂl' ¢j CyApoTa fopluce d.lPi‘gss‘fﬁ erd F"Il&i dto
stir for 30 mgutess E@M B ﬁ?ﬂﬁ%wf' ) & 8 “mXture
till precipitation 8%%%‘82. e Ldrds are dg e ) oG Em =0 col | ect ed by15
filtration and are det Asialiicaled fér MR N,0a HIEQI: I@d2ABndE WM. Vat N, 380% . Exanpl e

13. 155 ~ .Preparation of the Disulf tel,"“_’)ﬂ, ’EtC’ 223;. H, 7.19; (Ny 123%  _ anijno
- a 1 hydr oxybut yr yﬂfﬂ%@é G §’ A m—ﬂ%‘f Ono ?f.ﬁgzr_'f}lﬁq‘ &\9’3'76?%% of
1 - [k - (-) =20y - am #fchond201 RYSH , ; -

1 b - _ WD bdnibinkd, | evapolatl AN | Bdufed ( préssird énd
monobj car bonat e tri pelimeday ge12090khs ALY P ok dndther 2xivericonrfonegiewhieh was clesigatted .
'[28 , 'i7 i 'th. 00, V/q{i/‘-'-?? Mppl&ix-{lﬁﬁt@_el(wgy@oﬂépﬂhﬂt ed. The pH was .| owered
0 7-7.5 Wi 6 0. -, sU aci g . R - |
20 Eijght and one hal f é?%n%"gf §°bé‘{=’cg':5‘l"§9'eﬁi§%é¢ﬁ’42_’" L ckay, Laahaagias added
and the m xtumg was sl LG @iicRjel AP2),ERF 0,150 MetEP ACORUTELOf (R0:60743; ROUST The2S
cafbon was renoved tyCHOk t MeDH -fobrictnirate NSROHRE. XA ER@H )i th 40 nl . of water.
The wat er wash was added to the fil trate.F g D’%‘eR(l:P'i s a Regi stered Trade

)5 Prcpara.tionoiL(--)-y-amino-n-hydroxybutyricaddfromDL-a-hydmxy—
i ' v - phthalimidcbutyric acid.

a solution of 25 g. (0.1 mole) of 2 - hydroxy - y - phthalimidobutyric acid® in 200 ml
of ethanol was added a solution of 29g.(C.1 mole) of dehydroabietylamine in 130 m}.
of ethanol. The solution was shaken vigorously for a minute and stood at roomr tem-
- perature for five hours during which time fine needles crystallized out. The crystals

; 35 were collected by filtration, washed with 50 mL of ethanol and air-dried to obiain 35
: 30.1 g (56%,) of a diastereomer of the dehydroabietylamine salt. M.p. 93——94° C.
A _ [a]p* +15° (C. 2.5, MeOH). Recrystallization from 300 mi. of ethanol gave 23.2
- g (43%) of the pure product. Mp. 94—95° C. [a]»™ +10.8° (C. 2.5, MeOH).
; : Further recrystallization did not change the melting point and the specific rotation.

40 . Anal. cald for CeH N, O H,O: C, 69.54; H, 8.02; N, 5.07. 40
' ' ] Found: C, 69.58; H, 8.02; N, 5.07. - :

1. Y. Saito et al,, Tetrahedron Letters, 1970, 4863.

(B) L - (—) -y - Amino - & - hydroxybutyric acid: To a solution of 1.5 g
(0.014 mole) of sodium carbonate in 40 ml. of water were added 5.3 g. (0.01 mole) -
45 of dehydroabietylammonium - L - a - hydroxy - v - phthalimidobutyrate and 60 mi. 45
of ether. The mixture was shaken vigorously until all of the solid had dissolved. The :

SRS U ORI P DR

£ : ether layer was separated. The aqueous sohution was washed twice with 20-ml.
. ' portions of ether and evaporated to 15 mL under reduced pressure. To the concentrate
s was added 10 ml. of concentrated hydrochloric acid and the mixture was refluxed for
50° ten hours. After cooling, separated phthalic acid was removed by filtration. The filtrate =~ 50
- i was evaporated under reduced pressure. The residue was dissoived in 10 mL of water S
A and the solution was evaporated to dryness. This operation was repeated twice to
: remove excess hydrochioric acid. The residual syrup was dissolved in 10 mi. of water -
and . filtered to remove a small amount of insoluble phthalic acid. The filtrate was -

. with 300 ml. of water and eluted with 1 N ammonium hydroxide solution. The
. eluate was collected in 15-ml. fraction. The ninhydrin positive fractions 10 to 16
'were combined and evaporated under reduced pressure to give a syrup which crystal-

{ o ' ' . . 3

SR

il ' 30 (A.) Dehydroabietylammonium L - o - hydroxy - v - phthalimidobutyrate: To 30
| :

20

35 " absorbed in a column of IR—120 (H*, 1 cm. X 335 cm.), the column was washed 55
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25

25 The conbined filtrate-wash above was adj usted tw

.2-2.6 with 50% V/V . 25 sulfuric acigd. A |arge anount of carbon

di oxi
_gggel
edit

anbi e
filtr

T wat er

pH 1-
stirr

de was evol ved,. The solution was left with stirring for 20 mnutes.to
remalbnl ng car bon di OXI de. Ei ghtamg2one hal f grans of Darco 6609was

to the—de aabcu SOt |Un |ne TXTIr e SEHF LT € rl 0s 5 our
it roomte )ofL etl“"“e"E ’“"?
’f é-onzgz: )T IﬁQp&Gum

ht i on and
was addedwdsad&zbal iviﬂhtlfeammmﬁfhenme ahetgrosids adj usted to
.3 with 50% V/V sul furic acid. This sol utlon was added W|th rapld

ng éver %10 m.ou |o§} . of NEhANQl. vol u
of methanol) . m X l‘ﬁ%\% MEQ mnutes a p 1- 1.3,

passe
al® o
r emai
vacuu
(di hy
[dbr]

40 40§

Theor
8. 78,
8. 75,
ni20

through a 10#& ®sebf BCripe, (-s l-Iy €6MhOL o2- nydm,tba@rya]rkd:amyasm
d to settBds flissolvil imi hae 3diterg\bfswaterf Théeolution dsy fiitered 1o repese AryC It ed. Jhe
I

i ngi&| urr cSHirred ol .
o0 oo ot SEATEE o Dl ?ﬂ%m';gﬁﬂaﬁ% pldi
drogen sul gﬂé&e)i%y\mﬁnaﬂa:ﬂlkrﬁeﬁiﬁm ) db&m&és-ﬁ&essﬁecorrpo& tion at
40 El errent aI Anal y5| S (On Dry Basis*) '
Fou d
Preparanon oggxe ngﬁé.m;gzl L -(=)- 0 - gm- gy 15
A BB—K82H380
. 2, 8. ‘Bhirty-five grams of 18.[£ (4-53(-7 amino - & - l?Ydrcxybmyr;[l]E‘I Ea}aamycm
. 8, Ag(i3®e monobicarbonate tfihydrate) was dissolved in 125 mll of feionizpd water. A
PIL o spprorimtely 9.0 wes noh The pES e low@icp 7o WA 0% VY, 1. 7

(4

¥ [
8.
8

2.87%| (tHory % Wt Skl Thi%
sal t 's hygr oSC e e B e éfglrg%ms%f o &gﬁaﬂ@(awﬂ%% ﬁ ot in

a| r room terrwammee bﬁ@lmm(mm&sml{ slmatwe’il_:é?mﬂt ﬁmaterrmteemaedmtho 9. 55,
0 8gisEres
%9/0(thelgry fw#h?éﬂ " trate-wash ve was adjus ? 2.6 with 50%%1_ V\E5%§ 50
c aci dewasevolved.’l"nesoluunnwas t
ompound  hgh %ﬁiﬁfﬁﬁiﬁ?‘é&mm
l, 401, 21 - Eight and one half grams of Darco G—&60 was alifed| tb 2i(ldegdsid ueliniop. The
crystafs wpre t ﬂ‘wmmﬂw@thﬁﬁél houf jat pmbiery room tatperatire The corhomuum
de§d cator”to glﬁﬁ’?“@r‘%ﬁ;‘ﬂfﬁg “'t‘R"E washeq with 35 gl ?fod"‘“%ﬁw" The hydroxy-
butyrie acid Mp gt n&@ﬁl@bwm,uswdmpnx—lsmso%vnmm
acid. This solution was added with rapid stirring over a 10 minute period to §00—
800 ml. of methanol (3-——4 volumes of methanol). The mixture was stirred for §
35 minutes at pH 1—1.3, passed through a 100 mesh screen, stirred for 2 minutes and 35
35 ) allowed to settle for § minutes. Most of the supernatant was decanted. The remaining
slurry was suitably filtered, washed with 200 ml. methanol and vacuum dried at 50° C.
for 24 hours. The yield of amorphous BB—KS$ (dihydrogen sulfate), was 32—34
grams; [a]p?? H,O= +74.75, decomposition at 220—230° C. i
40 " Elemental Analysis (On Dry Basis*) S 40 -
40 _ - Feund . Theory
% C 32.7, 35.5, 323 33.5
:A, 1§ 887758 8.7, 8.2, 8.8 8.9; _
45 Zam a8 52 - 45
) *Karl Fisher water content: 233, 1.79, 2. 87‘% (theory for moachydrate is
45 2.25%, water). This salt is hygroscopic but not deliquescent. After storage of an
aliquot in air at room temperature for 18 hours the water content increased to 5.55,
9.89%, (theory for a pentahydrate is 10.33%, water).
50 WHAT WE CLAIM IS:— : 50
S0 1. A compound having the formula
55
‘i -
t




was identical

anbutyrosin. 55 Exanple 12.
2. Breparat, i.0n ob.utbhecoasillE@taaSall - of - 1.~ J ool nguaigpicin G it s sosrsienstai®
hdr oxy% utyryl]kanarrycm A or B. 01e nole of 1 - [L - (-) - - amno a - -
hydr oxybut yryl ] kananycin A or 10 Biis dissolved in 1 tg
l.itersjof water. The solution is filtered to renove any un- 10 _ @
di ssol yed solids. To the‘chilled and stirrfed solutlon i s added one nole O
sul furijc acid 10 dissolved in 500 i . fg’zgﬁter The nmiure is alloved 150
_St1& fqr 30%jnutes follow ng-whi-ch cd r!l e
till priecipitati tigdogahusly, ﬁherymk iwehe teirugateliSwith eﬂmml ﬁltered and dried it jaect-ed by
filtratfdon and - ammtd@;cmeumo% "/ede%l e A e s Exanple
13. 15|  Prepgl®s B’EPt “S‘-‘?“i‘ﬁ - ambugawgsfg“% no - a--
hydgoxybut yryl ] - anarryC| n T |ve granms of I - [L - -~
(-) - { amno - a - hydroxybutyryl] me n (|s t he nonobi car.bon&te.
trihydrjate)”was ®reperationof theanﬂfﬂt Salpff Yeildni ted -wat eIFHWAaQOh’yd!W
pH of appr oxi rrately 9.. 0 wa ed t .50% VI V
2049 | sul fur| c Eﬁ q;égsné mﬁ-’ﬁrgﬁﬁ(ﬁ?\l e \M . vat ed
charcodl) yg vémsthas Fo BeXchillédCandaSrred| sbilition @Cadadd @s‘aioxemanmmm 10
tenpergure for @%ﬁbwﬁ%ﬂeﬁw@%@nmmm bumlaibtts,fangatlon and
washed wi th 40 ni# 9\%"@?"' éﬂdv? m&?@‘g splidstepeat e,
(DARCO s a Regi SEEPEPY 'ﬁ“&‘g"ml"?) letespained to W The ¢onbi ned
filtratle-wash above was adjusted to phixgndde @3 With 50% V/V - 25
“sul-furik. acysd.. Amng@naﬂmmﬂﬁte 8ar dfan- [l -o¢+-Yey Wamxeval-\h@dioxyﬁhﬂym;-ol utin
was lefy with stirrj or 20 {\dBBﬂKSrZHﬁﬁQ.hl ng. car bon di oxi de.
Ei ght "apd one half ey i&g %%ml ution
Theagn xf ure was Gihxif %eﬂé@% £EWERA 363 ErvThe
carbon B0 20 vvaﬂfmeiﬁWed by swtable fi tratlon and washed W't h 35 ni20 of
dei oni zbd wat er. ThEighzend3one half grams of Darco G-vm dactiveted chadml) wo added
filtratp. The 'c_o@‘iﬁ d"’i“}“le m&m&gﬁn 5 cf"’s)v‘;‘is Eg%%w 50% V/ V
sul furifp acid. TRs AR g "oVer 0 mnute
peri2sd jo 6£0- 800 fMhe caﬁbufwtfimwm WY M;mfad Hmimmeiﬂ) sosEe/vm xur gs
was stifred for Bul@igic add. Arhrgmwtaftd‘ cpdbloxid@le& quamzled Ther olugdn was &0 nesh
screen, {stirred f string fer gt : B’“B'&mg aIIo dto settle
for 5 mnutes. Mogk 18 mm%ﬁﬁg |
sui tably fi 8@ er edyas Wby \iuttd wqau,mu;l% 5003
30 water was added to thc filtrate.
_ The combined filtrate-wash was adjusted to pH 1—1.3 with 50% V/V sulfuric
acid. This solution was added with rapid stirring over a 10 minute period to 600~
. 800mlofmcthaml(3—4volumesofmeﬂmml)Themummwassurredfor5
; 35 minutes at pH 1—1.3, passed through a 100 mesh screen, stirred for 2 minutes and 35
y 35 allowed to settle for 5 minutes. Most of the supernatant was decanted. The
. slurry was suitably filtered, washed with 200 ml. methanol and vacuum dried at 50° C.
J for 24 hours. The yield of amorphous BB—KS8 (dihydrogen sulfate), was 32—-34
[a] »** H0= +74.75, decomposition at 220—230° C..
;. 40 - _ ElementalAnalys:s(OnDryBasxs*) " 40 -
40 : Feund _ Theory '
I% C 32.7, 35.5, 323 33.5
:A, Isﬂ 88758, 8.7, 8.2, 8.8 . 897 _
.. 45 "é A ll‘t,t s 8.9, 7.8, 8.85 8_2' 45
b \
) ' *Karl Fisher water comtent: 233, 1.79, 2871% (theory for momohydrate is -
L 45 2.25%; water). This salt is hygroscopic but not . deliquescent. After storage of an
e aliquot in air at room temperature for 18 hours the water content increased to 9.55,
L 989‘% (theory for-a.pentahydrate is 10,339/, water).
e
T 50 WHAT WE CLAIM IS;— 50
e 50 - 1. A compound having the formula ’
. _ _
= _
< o ) ) . :
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g .
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with the authentic sanple which was obtained from




for 24 hours The yield of anorphous BB-K8 (di hydrogen sulfate), was 32-34
grams; [err]= +74.75, deconposition at [err] 40

El enental Anal ysrs O Dry iBasi's) _ 40 40 _
Pound Théory 1% C 32.7,35.5, 32.3 T
33.5 flerr] - ~ 8.78, 8.7, 8.2, 8.8 897 [err] S
8..75,:18.9, 7.8, 8.85 A 8.2 45 ‘ ' ' [err] ni I

45 *Karl Fi sherzovvater content: 2.33, 1.79 1431,%1% (theory for m)nohydratgo
s L 45 - 2—-25%watery— s satrt—Ts nygroscopﬂ: pbut

not d‘él i quescent. After storage af ancn?m-ﬂ S . : _ al i quot in
air . at r.oom tenperature for 18 houry ater content increased to 9.55, L
9. 89%i ( \h‘eory for a pent ahydrate 4§ water).:.50 . - V\HAT VE .

CLALI\/LI S - . - 50
50 - & 1. A corrpound havr 0t he yj;ormul a 55 0 wherein
[err] i's Hor [err] is Hor L-(-) -[err]-am no-\e hydroxybutyryl or L -
(--): H benzyl oxycarbonyl am no - [er g he [err] is OHor [err]

and’ at | east one of [err] is other tha
claingd in claiml, wherein [err] ist}
as clgimed in claim1, wherein [err] CJ—! 4.- A conpound as
clalmadih claim1, vvher'ein'[err] 10 _ (- N - -
benzyl oxycar bonylam no - [err] - hydroxbuty%y and [err] is OH - 100 . A
At .

%92 A conmpound as
is [err] 3. A compound

corrpOLndasclairredinc'laiml,V\,herern[e isL- (-)-y
benzl gxycar bonyl am ngherdiR¥ Js HW@IH e id Brer]L 6(—6 LPuRed as

claingd in claim1, hydespuynsterk] (-9 {m tyideycerborylafninp - of -chydpeybatyylpB*is
hydr oqybut yryl and [@HHNHSWIW“R‘WR’BW“W onmpound as cIar rred in

clarml, wherein [err] amno - [err] - hydroxybutyryl and [err]0

4 5 2. A compound as claimed in dlaim 1, wmm.scncx{,_o—c- RrisH © .5
‘- and R® is NH,..
| I | o
S 3. A compound as claimed in claim 1, wherein R is C;H,CH,—0—C—, R* s
FRR A . - Hand R? is OH.
o . 4. A compound as claimed in claim 1, wherein R? is CH,CH,—~0—C~~, R? is -
: 10 “~(=)-7- bmzyloxycarbomyla:mm @ - hydmybutyrylandR’:sOH - 10
o § DA : || ' B
3 N - SAoompoundasclaunedmclaunlwheremR‘stHCHg—O—C—,R’
oo S

isL - (—) - y - benzyloxycarbonylamino - « - hydroxybutyryl and R? is NH,.
: 6Aoompoundasclaunedmdarml,wlmexnk‘stR’st-( ) -y
amino - « - hydroxybutyryl and R? is OH.

15 7Aoompoundasclaunedmcla1m1 wheremR‘stR’st-\ ) -y 15
_ amino - « « hydroxybutyry! and R® is NH,. -
_ i : S A nontoxic pharmaceutically acceptable acid addition salt of a compomd as

claimed in any one of the preceding claims, .
i : 9. A salt as ciaimed in claim 8 with acetic, hydroclﬂonc, sulfuric, mandel.rc, '
B T 20 maleic, phosphoric, nitric, hydrobromic, ascorbic, malic ar citric acid. 20
_ .10 Annnosrﬂfateordxsnlfamsaltofampmmdasclaunedmdaanorda:m '

i 7.
Ed : 11 Acompoundasclamndmclmm6orcla1m7orarsaltasclaamzdmclaun'
R B _ 10 in its monohydrate form.. .

. 25 12. A compound as claimed in claim 1 and substantially as hereinbefore described 23
4 : - in any one of the specific Examples. _ ' :
: a2 _ 13. A processc for the preparation of a compound having the formula
N -. o R . |
1 L : o =L~ E4- ~Chptiymy

:_:f*\\- : .
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8. A nontoxic pharmaceutically acceptable acid addition salt of a conpound

as clainmed in any one of the preceding clains. 9. A salt as clained in
,mahaun ymLhwacﬁth,“hydroahlonrcrmsuhtuahzwanandahweana@um=m-m——nale|c
phoso oric, nitric, hydrobromc, ascorbic, malic or .citric acid - 20"
10. A nnnosulfate or disulfate salt of a. conpound as clainmed in claimg,or
.claifn 7. 11. A conpound as claimed in cIa|n16 orclaim 7or salt.as cl aifn®
~in cfaim 10 . |n its. nUnohydrate fornl 25 AR 12 A conpound as-cl
- 1n claim
ecific

t he 1 Ormjla' [ nchR" OHorrNHo,ora mphanmcamcaﬂyacocptableacnd' dmm
1 40ke22 in v mﬁﬂr@wg 4y
acceptabl e aci &ﬁ(nr alt thereof; which pr S conprlses the

‘consecutive. steps of A) acylatlng kanamyci-n ‘A or: kananycrn B with an - -

acyl at ng agent pavrng oe ' he fornulae [err] 10 : I.n T
whi ch [e r] ar8 e |f erent“ ach ms [err{xil,O IkyI org -

- (lo r)a koxy - T ¥ ar ® or less of
10 a¢yl ating aden per nDIeo kan nycrn A or ‘B, in a vent, at-a _
'tenp rature below [err] to produce the conpound havrng the fornula 15 [err]
i'n which [err] is as deflned above and [err] is- a radrcal f one of the
formgl ae: [err] . : o 1,401, 221

22 [¢rr] in mhrch ] are as d qed abbve ' I -

: . thy = ;l

. X—CH,—J?—X, | R X—-CHg—-él;—OH, or a carbodiimide thereof, and
' . c_cnz_tﬂz_mz“' ) oraearhodnmlde thmof,
- 10 | '-mwmchwandwamahkewmﬂmandmwn,Fmnr,Nox,ou (lower)-
- _ 10 alkylorr(owa)alkoxyandXxscblorosbromoormdo,marauooflmuleorlcssot 10
" acylating agent per mgole of kanamycin A or B, masolvmn:,atatunpcmmrebelow
50°C.toproducethecompoundhavmgthaefm'tmﬂa _
¢ &
15 . .
20
25
'_ B mwhxchR’masdeﬁnedabovesnd-ynsaradmlofomofthcformxﬂae. : o . -
R R A




B) acylating the conpound of fornmula Il with an acyl ating agent having the

N”forrrulfaQ—|O[err] 5 said acylating agent being derived fromL (-)
-y -amno -a - hydroxybutyric 5acid, Th which Wis a radrcar—of—orme

G) the foramilae: [err] and Ms aradical of one of the fornulae: ., _

[err] in which ' and R are as definedabove,in a ratio of at least O. "

*nol'e of acylating agent per mol e of .the conpound II, in a solven; to ,'

:pr oduce aﬁon‘pound of t he formul a 12&)‘,221 1, 401 Z1

23 [err] +R Erfrel—y ] z : B

.bi ocki ng groups W and o] produce the corrpound of fonr uI a l

__éi s%ed, subsequent|ly erting the product into a nont oxi c S

. _ppar maceutical ly ccept abl e aci § addition s3 reof L L

% 14. A-process ag reed_i,n cl a erel‘g:dl n st . narryC| n A or

Bis reacted withs aclatlng agent of the formul a rr 2& |n[err] :

eas def.ined in clai 15. A process as claimed inclaim -
or claim 14, whereil the soI vent enployed 10 in step Ais

: rret hyl f or mam de, di nethyl acetam de, tetrahydrofuran, dioxane, 1,2-

'. dﬂ met hoxyet hanep wiRf RERIR? arf b 1REHRA aboyi@t €1, acetone, pyridine, an N -

{} ower). al kyl - B mmlmmmmhuﬁwlﬂvhar@%mﬁéage& lﬁﬁ%@é?onﬂﬁad aimed in

 gny- one of clainms 13 to 15 wherein step A-is carried out at a ;

lenperature bel ow [err] : OH O

5 17. A process as clained I 2 a@ﬁ_@ﬁg_&hﬁgﬂﬁ [ﬁ 3.to 16, V\/nereln in step .
the 10 acylating agént has the Tornula [err] wherein !
err] arebas de&:draexlamznawhabamgmnvea@mmx. (—) - y 18min -f OByiFcytaGmic| ai myd in
ny one of cl aidfd: ishich Wiiya radiced ofgnp of the formmize there 20 are enpl oyed from

.5 to 1.4 noles of acyl at| ng agent peémrml e of corrpound Il

39 o adtol, Q

and, —

BN o X < iirmlbun B =

andMisaradicalbfoncofthefonnuiae:

. L] D D

9 ) ' ' o ()

s . u’_ j:)' and - —t-0-C-07 ),
5o _ Yy . N o |_ .

g . L mwhlchR‘andR‘areasdeﬁmdabowe,mamuooEatleastOSmdcofacylaung
agmtpamoleofthccompoundll masolvmr,toproduceaoompmmdofthefomula
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19.

A process as clained in claim18, wherein in step B there are enpl oyed

from0.8 to 1.1 noles of acylating agent per nole of conpound Il. 20. A
~-proeess—as claimed in any one of clains 13 to 19, wherein in step B the 25

“whetein in step C the 30 .
hde(r)fqenatl ng conpound | s

met

solyent is a.mxture of water and ethyleneglycol dinethyl ether, diox

~di nt hyl~ 25 ac ﬁ \\\el met hyl f or mam de, tetrahydrofuran or a@ _
0 s proayl en ﬁ t-her. 21. Aprocess as clainmed in claim 20

- whefein heSso’I vent |s a 1:1 mixture of water and ethylene glycol
22d| et hyJ et he‘r . 22. A process asth#d2lhed in any one of clains 13230 21

. g'blocking W and Y are renoved by "
telp-dpyrdr ogen i n . 30 the presence of a
¥—msci bl e sol vent system 23: A process as

catal yst in-a water-weag
nmed in claim22, wherep

cl at ' Al catal yst i's palladium - platinum
Rangey ni ckel , rhodium rutheni u'Fnor ni ckel 1,401, 221 24. A pracess as
clafned in cI ai m23, wherein the cat® % pal | adl um on char- coal. 25. A
progtess as clainmed in any one of Qd'al m; 24, - wherein the sol vent
systemis water and di oxane,¥ < drn.ﬂr etmhyl ene gl ycol .di rret iyl
ether, or pro- 5 pyl ene eg,oI /I £t her } '
5 2§. ‘A process as clained in Ial \ yher ei he solvent is a 1:1
"~ m xture of water and di oxane. gcess asiclaimed in any one of :
clafns .22 to 26, wherein the hydr(BHAnal on is cé‘?’ri-ed out in the presce of
.d cqtalytic anount. of ‘gl acial acetic acid. 10 & 28. A process as
clakned in claim13 and substant ially as herej nef ore deseri-bed . 10 with
gef rence to any.one of Exanpl es 3, 4, 6, 8 to §0, 12 or 13. 29. A cofrpound
of fhe fornula | -or a nontoxic pharmaceutically acceptable-acid addi t i on
‘sal § thereof J\hem mBr-ERTEe esq as claimed in any one of clai'ns 13
to 37. 15 C) removing thh biéeki %foﬁﬁCébgl&ﬁ%'}g{o [rOEROE cdnPund VR f6rhuRONPOSI tion
conprises a- cml;modmxtd,asbsequenﬂjz&m proﬂuctlumm:ﬁ;toxtclmrnh&umemal m 11l or
claim 28, or %mésddé‘l im8.or claim en appendent 3to
claim 6 or ckaj ‘%@“ % 3%1""1 maceut i cal
dil went or carrier. t reatl ng ani mal s ot her than hurran
- bei gs to cure: t hem of
whumnR‘andR‘areasdcﬁnedmclamB
10. 15. A process as claimed in claim 13 or claim 14, wherein the solvent emploryed 10
: in step A is dimethylformamide, dimethylacetamide, tetrahydrofuran, dioxane, 1,2-
dzmeﬂmxyetbane, methanol, ethanol, water, acetone, pyridine, an N - (lower) alkyl-
piperidine, or mixturés thereof.
16. A process as claimed in any one of claims 13 to 15 wherein step A is carried
15 out at a temperature below 25° C, 15 -
17. Aprooesasclaxmedmanyomofclmmsﬁwlﬁ whcremmsnepnlhz
10 acylating agent has the formula .
® o wg O
Dtu,-n—p—nu-cu,- CHg~CH-C- 0— {]
\ whcremR‘andR‘areasdeﬁmdmclaxml?:
20 18. Aproomasdaunedmanymeofclaxmntow wheremmstedeam 20
are employed from 0.5 to 1.4 moles of acylating agent per mole of compound II :
' 19. A process as claimed in claim 18, wherein in step B there are employed from
0.8 to 1.1 moles of acylating agcmpa'mole of compound I1.
o 20. A process as claimed in any one of claims 13 to 19, wherein in step B the
25 solvent is a mixture of water and ethyleneglycol dimethyl ether, dioxane, dimethyl- 25
acstamide, dimethylformamide, tetrahydrofuran or propylmcg,lycol dimethyl ether.
21. A process as claimed in claim 20, whae:nmsmthhesolvmt:sall
mixture of water and ethylene glycol dimethyl ether. ,
. 22. A process as claimed in any one of claims 13 to 21, wherein in step C the
30 blocking W and Y are removed by hydrogenating ‘compound III with hydrogen in 30
: - the presence of a metal catalyst in a water-water miscible solvent system. .
23. A process as claimed in claim 22, wherein the metal mtslys: is pal]admm,
platmum, Raney nickel, thodium, mﬂmnumormdtel.




' ' ' teria, which
di seases caused by G ampostive or Gamnegative bac ,
ﬁgt hod conpri ses 20 adm nistering to the aninmal an effective dose of a

2T e — G PN

- cgnpound as claimed—Tr claim6, claim 7, claim I O Crarmm 28 —ot—a—Set—
SQWBFEPSESW m 9 when appendent to-claim6 or. claim7, or

_ é%&alt as cl \ﬂ\m or a conposition as clained in claim 31. _
*'BOULT, -WADE a‘m : rt'ered Pat.ent Agents, 34.-ersitor__..81rge.ft, Lg A
. EE&4A 1PQ Prirfted for Her Majesty's Stalalgmery"“qflce by the- Courier 2E’ess,_

i . - Fee—25—5Seut hawpt arel -
E?apd 'n%tg';gn fgﬁaqéjﬁ\ﬂtﬁ%%h‘ﬁﬂ?%%y*&% A “‘n%g (L?g&é%mmmm% isoiglasiiumrel HEERRATA
ai | di VCATAY. g i .
SPECLEI CA ' . for L1:5:2-1). read

B B A T R Wit ooy R e ik ﬁgi&}ﬁ%@%ﬁﬁ%}éﬁ& CFFI O

- ;gv:?&’h' NovenBer , f@”fgﬂégjimldimgns FCLEL CATI ON No 1 40T, 221 éage_@ég, “S;eH
26, for (1:5: 2iphler anddbbbal “2“}1: In claisg 28, wherein the solveat isfaok:1 mixe@e OR; read H

8]08;. THE PATENT OBl Alproded dd i BUS] one bPdfims 22 o 26, wherein the hydrogenation

is carried out in the presence of a catalytic amount of glacial acetic acid.
10 28. A process as claimed in claim 13 and substantially as hereinbefore described 10
_ with reference to any one of Exampies 3, 4, 6, 8 to 10, 12 or 13.
29. A compound of the formula I or a nontoxic pharmaceutically acceptable acid
a;.gdiﬁgm;saltthereofwhmpreparedbyaprmasdaimedinanyoncof-daims-
t 2/. : )
15 30. A pharmaceutical composition, which composition comprises a compound as 15

Mt tan vabmadedIan o e

claimedincla-imG,daim?,dahnll0rclai1n29,orasaltasclaimedinclaim80r_
'claim9whmappmden-ttoclaimGordaim7,orasaltasdaimedindaim10anda
pharmaceutical diluent or carrier. ' , : .
: 31.Amethodoftr&tinganimalsothathanhumanbeingsmcurethmof

20 diseases caused by Gram-postive or Gram-negative bacteria, which method comprises 20
-admixﬁswdngtothe'animalaneﬁecﬁvcdoseofaoompmmdasclaimedimdaimG, ' '
claim 7, claim 11 or claim 29, or & ‘salt as claimed in claim 8 or claim 9 when
appmdmttodaim6orclaim7,orasaltasdaimedindaimlOora-composiﬁon :
as claimed in claim 31, . B C
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ERRATA |
~.SPECIFICATION No. 1,401,221
Page 18, line 26, for (1:5:2:1). read
(1:4:2:1).
Page 18, line 41, for H, 8.02; read H, 8.08;
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