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:S-5-am no- 2-hydroxyval eryl In a nner the
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the derivatives of sisorfile) ipfludg ‘e'memm ! ‘hf‘j;;nia,mm@yca@sg@ a8 defined by
especially the acetylsa ﬁg} ﬁﬁ'nﬁ @nd,db\thyatcylsalderer mﬂt agperding suaf;‘“;op;g &St 1o
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bprohydr{de (ekg. lith : ' ' ' ‘
The procgss i'sjconveni I £a ried out in an inper V. Lt
selvent’t 40 S nme ﬁ l%li"rtly dFGani c or |norgagb§§% OEB it Lran£¥ dhﬁg 30
4, 6t di -( pmi nogliycosyl )1, 3- di- 40 am nocyclitolbastt arti ng corrpounds and t he
re-agent%s -are 3@l ubl e, 1 r.
t higws €acji on cqgndition er gof, so there are pr aduce -
coffpet i nfj si.de freactio sém %P A8&Jh anhydr ous ap%{}%ﬁ% %&memg&anouﬁr‘ay sonetf mes
advant aggousl y tbe enpl pyed in the pr ocess (suchgmd@grb,aw,dfaafyunansw\hen

: . 35 brown 78 35
ially

: 35
town 55

e N
\;_.\'\ -
OO

20




nor phol i noborane as hydride donor-reducrng agent) the process

ried out in protrc solvents, - e.g. in a |l ower-al kanol or,

water or in an aqueous. Iomer alkahol (e.g. aqueous. ! . '
ous et hanol), although ather water-m scible co-sol vent , (

e enpl Qdfed such as agueous di net hMi4dth . 5 anide, 1
t hyl phosphor am de, aqueous. t aaBaBYd(@hiudy and aqueous.

col dinethyl_ether Thp pracess s conveni entl y.carried qut

@§e range of ffom1l to 11 preferany from 2 to 5 and proceeds |-
fange of from Mefivmpr Sonditiopne aci di ¢ meSEHARRS ch is preferred]
fled by addi ng[an organic or 1 norgani ¢ 10 acid to tne
80l ycosyl ) 1, 3¢li Boad@ag6el i t Ol.. Ther eby - aGibwih e irdiidanrisabit s of
ds are for mpdOatsieny Agargani c..aci d. such radlifosibld meneeni d, '
i c acid® or [err]-toluene-sulfonic acignoius 3°h6‘|a©€&nl“t°“acr d. suchi_'
i c acid, sulfuric acid, phosphoric aci®®€dr nitric acid may b¢
st convenient to use sultfuric, acid. I'n the pretrerred Teaturej.
#s, it is al sp Goseenient to. prepare ‘1" h@owas ig6bd| Mmembranous, -
8 starting cofp¥escEitactsi tu by addi ng- triealiffha bl mgmeat i d (e g.
15 to a.spl4¥fon or ‘suspensi-on-of thek.
| ycosyl) -1, P-0ram-nocyclritol, {e.g. sisomcin) in a pr0t|C'
wat er Jo unti | edigo plteof the sol ution. iscach,ust gadwigvlabe .
qypi cal al dehydes of the forml a X'CHErmﬁeﬁhnm bwths as above

20 are usept—+A—the—process [ﬁelude—s%rarghl ara—branrched
dehydes such ggrnaldehyde acetaIer g ana
rret hyl propan 1I,f£%\sypae,ngﬁnal 2- ‘et hyl ty,rgs‘yatngf ,h b ?ﬁ@f als |

opanal , n- h=xana| 2-et hyI batanal , n- pi pﬁ;&m edand n- oct anaI
des SY h a or nnnngl 2 et Jn_\ll P nnnnal but-epal—
i eth

enal , Ty s f EXE | i C al deﬁlg tg’ﬂﬁtﬁt 7 and 14 days
25 Séi‘liﬁ?‘s'sg o b aahyde, : 8&‘&’%’%@@}%‘al dehyde

dcet al dehyde, oythMEmanamammmmaldehyde benzal debyde, o,
gcar bal dchydep ‘ahdehen?#%bem&ﬂﬂéhyde hydroxy substrtuted

igbr anched chapmatkyt—atdebydes—such—as—5—hydroxy—pentanat—
et hyl byg anal | @afaydr oxy- 2- met hyl pr opar;‘g,lgmwzlﬁ r;,);q;aggg rﬁut anal ,
anaI and 8- hjdraxgmct anal', amino 'substituted stral ght an
chain a serdtdadigtdes such ‘as "S- ani nopent anal’,
3- ami nop} 5%%&&?144ﬂ”anlnobutanar 2- am no- 3- nethylbutanal
and nono- ar Ryt —dertvatt ves thereof;—and—ammo—and—hyuro
strai ght .and: branched chain al kyl al de- hydes such as
g nopent anal , 3-hydroxy-3-met hyl - 4- anlnobutanal
Hnobut anal , 2- hydroxy 3- ami nopr opanal ;: _ -
t hyl - 3-ami no- 35 propanal , 2-am no- 3- hydroxyoctanall

Bkyl derivatives -t hereof --1n thi-s process, -if -the aldehyde:
possesseS; 4hi ral center,: one can use each enantionmer" separately or

t oget her :¢ racemate. and there mnll be obtained the -
respectrv' Hast ereoi seners or a mxture.thereof,. respectrvely The :
Hents useful in the process are erther known conpounds or are
8l y prepared from. knowh - conpounds utilizi ng.procedures wel |
qart. Thus, for exanple, alkylaldehydes substituted by both
m no func- tions (e..g.. 2-hydroxy-5-ani.nopentanal) my be .
an anrnoaldehyde acet al (e.g. 4-am nobut anal drethylacetal)
§ the amino function therein-as an acetani do or phthalinido
group utrIr g known procedures followed by" rennval of 45 the acetal
functron by Aci d hydrol ysis thereby obtaining an N-protected an noal dehyde

. tertrng 4- am nobut anal drethylacetal to the. correspondrng
@ derivative which upon acid hydrolysis yrelds
fibut anal ). Treatnent of the N-protected am noal dehyde with’
hy - cidci d yields the correspondinng N- protected aninoal kyl
hydroxynrtr (e.g.” 2- hydroxy hthalrnrdovaleronrtrrle) whi ch 50 S
upon catalyts dc reduction (e.g: fﬁ;ﬁ&og nin the presence of palladium or by
‘hydri 8tion (e.g. with di butyl al um num hydri de) yields an

1 no- hydr oxy aIde\y\é (ejg. 2-hydroxy-5-phthalim dopentanal)
: ' dehyde. reagent used N W.this process. Wen ‘carrying out the
process wher. & - N-unsubstituted-4. 6-di-(am no- 55
“glycosyl) -1, 3— [ cis
*al dehyde, to ‘obtai n

A ~ N B V2 Y e a ~
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di am nocyclitdl, in order to mni m ze conpeting side reactions mhen an
am noal dehyde }is used as a reagent, it is preferable to protect the antnoxbfki:

function in the al dehyde, e.g. with an acyl'blockihg group such ‘as
acet am do, - phtthal i m do, or the like, prior to. 60 carrying out the
process, aod tihep renDV|ng t he N—protectlnghgmamp in the conpound thereby 11

uged_TT ney—atsSo De advant ageous to g‘ch t he hydroxyl group in
hydroxyt/cont i ni ng al dehydes when carrylﬁléf83 t he process; however, it is
ot _ggner- al lly nece Ty. It IS also possible to use the acetal or )
hem acetal of jt he al ehy;@tﬁzaneagentmigsh $brces by Mic@mbrdsraiBghiensis Wwhi ch gi Jes
r4se—Ho in sitlu formati Snaiefl50ReGMNRRY FW2 al dehyde.. - 15 1,473,733 T
15 A clonveni et nethgd of c ing out the process conprises preparlnq a of
a -N—unsubstiigted-t 5“@? q%ﬁ% hogl ycosyl) 1, Sossdivamhpocyclitol : 5

t t pHS5 with ap &8%difcesual |y di l.ute. sul §ravth gowle mebranhes: @py pretLari ng
the refquisite faci d add¥tasbE*@s) t of the startlﬂ ““mep*m““gméﬁ ound. \l\hen
the pH of .the [solutig¢n is at about 'pH 5, the a0|5 addi tion salt therety
produced usual§ y contfai ns about one equival ent of aci'd for each am noj . .
funct+on in the 4, 6-di 1.0aMZéginycosyl ) - 1, 3- di a(ﬁrpwb(sy@I merofiranpes, glicger 1ol e . 10
of - si spmicinythére i g4 prredent 2.5 nol es of - sulf%?f %%’S%W¥er the 4cid
addi tipn salt solutidn is 10 pr epar ed, t%@?% ed at |east a
mol_ar_fqui val e and preferably a large nolar 10 excess of the| . -
desirefd al dehyde (e.d. 1maspadetiehyde,. propanal ‘Gaowhpbanakyffifialtifewed w tthin a
sbrt fine (usually iln about 5 nlnutes) by t hedeagfbtied on of about: a. nollar
é’t:fui-va ent (based upgrtihre—starttnyg -
4,6-di} (am nogj ycosyl}) ocyclitol) of i ks, educiing -
n@ﬁgen. , prdberably antﬁcﬁ’ ?A élﬁlzel'?al cyanoborotge‘g?:%gn&' ﬂg‘ﬁgﬁ% f(godi um - 15
cyanobpr ohydr i .LeacLLan.Ls_LLequenLLy_conp&euﬁmL44L44¥u;4iuuLin._ ‘
m gut ep as 15de rnln d by thin |ayer mat o and therg is
obt“ai'ngd the cprrespgn H%% tym tra'E’ubstltuted dé%?'ﬁf?%egét ignt for '
4, 6-di (anlnog,ycosyl dlanlnocyclltol (e.q. Rﬁethyl si som cin{or
1-N-et hyl vergahicin). Isolatlon and purification of the derivative. thereby
produced i s eff ect ed jut% IAmmprign Nitetn t echni queSrosth oberaipsyffi € eit port ation,
ext-racti on andf 20 preferably, chromatodgleafivtien t echni ques.

20, The| processjthus provides a Nover, CONVENT ent, ONe-VESSEl Process
whereby an am pogl ycoside i's reacted in situ.mﬁth an al dehyde (preferably
i-n excess quanfities) and wi-th a hydride donor-reduci-ng agent -to.produce as
t he- maj or prodbct, a nono-N- substituted derivative (e.g. S o

1- N—ethylsisom cin), in which process the 1-am no group 25 ~ attached
to a secondaryfcarbon atom is .usually al'kylated preferentially over other
25 amino groupp attached to primary, and other secondary carbon atoms in
the 4, 6-di- (am nogl ycosyl ) -1, 3- dianinocyclitot-starthngvnateriat,-ttuis
al so possible fo use partially N-protected

4, 6-di - (am nog} ycosyl) 1, 3-diam no- cyclitols as startlng naterlals in this
process:- I n geheral, those 4, 6-di (am nogl ycosyl) -

1, 3-diamnhocyl ftols posseSS|ng ‘a--{err] group as the 6' - nnlety-nay be N—

30 protected aj this positi-on since in the blocking procedure this group is
nmost reactive.|Sisonmicin may be protected in position 6 or in positions 2
and 6 “or in ppsitions 2', 3, and 6'. Other ami no protecting groups may be
bri dgi ng groupp in p05|t|ons 3", 4", such as carbonyl, i.n those:
4,%-di- (am nogfycosyl ) -1, 3- dlanlnocyclltols havi ng t he 35 - - 3"-am no
and 4"-hydroxyigroup.in position cis to. each other. .Thus, for exanple, one
35 may utilizefas starting conpound a- :

1-N- dnsubsti t ut ed- 4, 6-di - (antnoglycosyl) 1, 3- dlantnocyclltol wherein the
am no functionjat the 6':-carbon is-N-protected (e g. 6' '
N—[err];butoxy,arbonyIS|son1C|n) or a '

| - N-unsubsti tufed-4, 6-di- antnag{ycosyl) 1, 3-di - anlnocyclitbi wherein the

anti'bajcteri ad jagent . g. 5|sontc|n of verdaficin) in a protjc sol venf,
(prefgfably er), and adjustlng the pHof the solution to from abouf pH 2

am no function$ at C-2' and Gi3 i N-protected (e.g. 2',3- 40 :

di - N—trlfluoroacetylgenta|0|n‘ a d.there will be for med t he correspondlng :
partially 40{N-protected 1- tituted derivative (e. g '

| - N-et hyl - 6 N1[err] butoxycarbonyIS|sontc|n and

1-N-ethyl-2',34di -N-trifluoroacetyl gentamicin [err] respectlvely) whi ch
i@ri~%-»w.bvaT “of T Re REpr OTEEt THY g oups, aeCor dlr it 6 RHGW "Bt HOaS ™= s
yields the 1-N-[err]- compounds of this invention, e.g. |-N—ethy|SI$OUICIn C

and 1-N-ethylgentamicin [err] 45 respectlvely.



The reqursrt”

;dlng to procedures simlar or identical to those set forth .
v Preparation 3. As used herein, the terns "bl ocking group" or
gfoup” refers to groups which render t he bl ocked or protected .
fnert to subse- i.cal nanrpulatron but which can . easily be

tt he chenecal 50 mani pul at i on473§73;:ar ried out.

Buch ami RO protecting groups are oenzyr =Tt Tobenzyt

|, 2, 4-dinitrophenyi; acyl groups &B¢RIYs acetyl, propionyl
:Ikoxycarbonyl:groups SUcCh as metnoxycar bonyl, et hoxycar bonyrl,
pr oet hoxycar bqnyl , [ aJiffzaduatdd Cafakyanieél by Midomonospora Inyoensis

ir bonyl ; and aryl al kesgym 1550F-1G NRRLbemgl groups such as .

and 4- et hojybenzyl oxycarbonyl groups. 55 In the
pss, the-protgcting group is usually enployed in Gt or m of
ol e derivati\® —and acltd_azZi de_or _as aclive esters such _as
|quoroacetate, Nageazyloxycarbonyloxy succi ni mi de pesr [err]
chl oro- ethyI_caLbonaLe__Ihus,_bLockLng_gLoups_nan be.
bei-ng derivedifro -~ conpound: BgLg, wherein Bg .’
ocki ng group suoﬁaﬁ? PAY aci d portion’ 60 P8F an
and Lg is a 1eavrng group such as rm dazole. Alternatively;
ri bed. process naw,h&bmakrred out. in-a: manner -al | awipag t he

| -N-Schiffs : 3 > cF-€ G 3
The process ﬂor t&e eparatlon of the 1- N-substrtuted

the 65 18 F (anlnoglycosyl) 1,3- dlaﬁln00§B?It0|S
erein the smbstrtuent I.S. 65 . 16

- D-Galactosd 6 [err]: and X is as defwnedrabove
CI ng t he NC_ (IAII[’\I a haond i A—a 1 N=CLIN! ouhr\f L 1- ||+ nnl dnrl \lﬁf | XVIA .

HOO T O ot To 1 T T o r Y

above med 4, 6- anlnoglycosyl) 1, 3- dlaﬁanC¥§|lap|S
brr]-groups afe pro?ec?ed and [err] groups may be pFdtected

as defined above, renoving all .prot.ecting.groups .present- 5.

e and isolating ﬂﬁymdé5|red derlvatlve as such or asora

| y accept abl acToaddirtTom—satt—Those :

Dl ycosyl ) - 1, 31di anupaeyl 1t ol s- mherern t he 6-am neglyygosyl
osani nyl usuglly nossess a2 [err] -prot pctl ng group which is

t he I-N-eubitltuent of the startlng material because the

ng is 10 . foﬁﬁﬁﬂ:§$nultaneOUSly with the I-N*S@Mffs base
or exanple, ¥, 3-di-N triflLuoroacetylgentamcin C, upon

an al dehyde ({e. g.p-benmat dehyde, phenylacetaldehydefar

IS converted-Lo—Lhe_chLecnnnﬂlnn 2 L

yl i dene_Schi { rting material of this process (e.g

O di - beﬁ?ylrd=ne giﬁ & N—trrfluoroacetylgentanlérﬁ°"[err]

D- di - phen- 15

3-di -N-trifl por odeydsgentamcin [err] and +++ good
d| ethy||dene 1.2 2 r~|1 N frlflllnrnﬂr‘ﬂf\][lgnhfﬂm r\lnf‘\ \A}nlr‘h .

T O

wi th sodium boerl h drrde and net hanolic sodrunrnéthoxrde
respondrng l4N-[ e ,4"- oxazolidine (e.qg. _
-N-4"- O benzy |denegentaHIC|n C,, 1-N phenethyl -
ethyl|denege1tanm®hnkmﬁerr] and | -N +  poor
0- et hyl i denet—26- gett-att-etH—C———+es }
h acid yields a 1-N-[err] conpound of. the invention, (e.g.
amcin [err] 1-N-phenethylgentamcin C, .and
am cin [err] respectively). The novel 1-Nsubstituted
derrvatr t he 4, 6-di - (am nogl ycosyl)-1, 3-di ammi no- cyclitols such as
defined. mul ae I I, 111, 1V and V may al so be prepared by 25 a.
proces conprlses treatlng a 1-N-substituted derivative of one of the
6- di - (am nogl ycosyl ) - 1~3- di am nocyclitol s, wherein. one or
oups nmay be protected the | -N-substituent is [err] 4
g-hydrogen. al kyl , al Renyl, cycloal kyl, cycloal kyl al kyl,

30 anrnoalkyl N- gl kW' ami noal kyl , am nohydroxyal kyl ,
droxyal kyl phenyl-, benayl,]tolyl or hydrocarbyl oxy, said
cal s having up to severi\cdrbon atons, and if substituted by
&M N0 oxy, bearing the substntuents on drfferent carbon atons, and
‘wher-é i no or . hydroxy. group present may be protected, wth an
ani.de-redi g hydride reagent and, if required, renmoving all protecting

D 0.




TR R S
T RT A I Jry H Hge,

grou""_"’ ‘present in the nolecule; the last process step being %@'
foI | owed by ksolating the desired erivative as such or as a- R ;
pharmaceutic _'I'I y acceptabl e acid addition salt. The process is usual | y
carriéd out i&n a non-reactive organic solvent which is contenplated to be 19
solvent in_which the starting conpounds an®413%#83 ani de-r educi ng
sol-ubl e_al#_vhi th_wi-H—ret—react WTh {ﬁ%o § £ PAIRDHina&y t here is produced 40
a i mim of conpeting si-de react i ons. N-reactive organic solvepts i ch
are | ‘st/ usefful in the—reduction process are. et hers. such as di oxane T
—t—e%r—gﬁydrof urfan, di etlhyl ene- gl ycol - di met hyi et her and trﬁé‘“Y”i‘ke Preferred
am de-|r educi ng hydri de_r eagents are alusi-rum—hydrdes—and bor o-. hydrj des
i ncludi.ng Iithi um al dmi num hydride, |ithiumtrimethaxy alungosum hydr| de, 45
al um um hydrj de, di Hor anBaffi@®s¢j soany| bor ane, and_9-hdr ahi cyclo{3-3—H
nonand.” | n geperal, if—ts-prefrerred to- use di borane ‘as the am. de reduc ng
agent [exceptghen the st aifigyagndsonpound possesses a-doubl® ¥8hd, e.q. As in
1-N-acyl si sontci n, 1-N-acyl verdami-ci-frr—i—N-aeyt=Art b otTT 66- 408, '
f=1tFacyl - Anti biotic 6p-40D, and 1- N acyl Antibiotic G52 ki ch corrpomds
are cofiveni ent! s redufed BRRiESEns of 50 © It hium al uni dum-byde-ge— Wien
X__repfesent syhydrocafytoxy, such as.[err]-butoxy, and.t he am de S '
subj ected to feducti op, tfﬁlnaerrespondl ng 1-N-met hyl conpduRi s fornej In
thi s-pfjocess Jhereby b [err}-4 6—di—amrogtycosyr)=1I, 3-di am nocyclitoll 55
s~ Tedyced toithe cor espo di ng | - N-CH2X derivative of the igwention, i|f- -
the acyl sideichain o ugro f\‘f-acyl -inter rred| ate nnccg.s.s.g.g..a—e—h—hr-a-l——ce—rter,
Qne-caH use egch -1 L 1,473,733
st ef eoijsoner gepar at elfy orD-aLym«ture ther eof and there w' % %e obtain d
the corjrespong ing di uls.t_er-eeusu..c. S—or—a uimure Tner eof re;pectlvel

ot her] .- prociess of thi ss abpRdts mhmvaih&paﬁmcemr@ftss ar .
dergd va-| ti ved9 fiot he 4 ﬁ%@{ﬁ?& g?igﬂ%g&@hmﬁdyh )p4,q:dls‘aldp% ;@'Fﬂl ?j(?g ema i
apd—mpm cin R, nﬁcxmhegeetammhﬁb sqURIER Lo gHITEn Lufed N
hydr ogeh, methyl, et hy?ﬂ Pt 6Bhog, Agmgmarﬁaaom,mxmmaﬁd Jy za‘t,ohpbla
acigd adgition >al ts tf An ggmrd;:;gsmmltm \ ainiwagicia 2rpugaicinst AFAEpici 3 #
speci es M cronpngspor utandxdwaemaexﬁ;heramm}!tm Cro- nonspora invoensis st rain
1550F- 1¢G or a >tra| n of the sane species: correﬁpgndl ng. thereto |n |ts
capapitity-of producing one of t he above defined antibiotics,.- nutr ent
medi'um d¢onprising a c 0 citd o NRfdear sBoven anérof] thoiwharsjapputi i}
or_hydrdgen, apd X' %ﬂd&g?ﬂe%thm wla@omcess Pse g@?‘ﬂi@f:nﬁi i aboe
activity is irmparted t@%ﬂmm&m&ﬂa ,}gﬂl h,ahned corrpound
as such lor in-tth& f or A*8W RPN c%nuqos' Fy accept abI e aci d addition salt.
15— 1 = Tsre m cr oor gani sm.-M crormnosporli’—t—ﬁﬁ@enm s strain .1550F-1Gis
deposi-t-ed w t A5 15 U S- Departnent rod h\drbdyigéaapi on
Researchl and Ddvel oprewith ¥ bejpg PR L deg‘thfi'%ﬁg a§°§éa ge:::ié @%qummg@@?’f antz

. rotected; 'in ﬁ{
desi gnatjon N 57425“%5??3 ?jmog QI GRiteCral , grdupO plaend inahs mamk*-% Eﬁﬁj cal
propertips therlegf bei rEy ipolativig othe dﬂ?@t“’e as such or asgh il

FEqUISTTE | -N- a? kyl - %@ ]e[a % : Faé‘glt éegm% e d?xqg yﬂl\f—ﬁt&lb&lt&édﬂ: K—Biwno-

f'

20 e.g. L-N-net hyI 2 d%p aiﬁadnieﬂeﬁhﬂaan GslhrFP‘he)
whi-sh—when cul § e@ﬁc@c[YBﬁlQBzDGdi aornmwdelm-skﬂ-‘rétdﬁ(m“ﬁ“g 55!9): ot he

manner d¢s-. cri :)ezd |n Eycmamxmba’bﬁnﬂeseet,rtﬁbéva@ 41‘55,’% @Jgn

Qther requisitelstarti ngma@rmo i, g $d"£§ ey (ﬁn} wuhm a short time,
n

| -\ propyl -2-depxy- D lly s thast B A py mpamobh °mi1m?m o ranes

am nocyclitols ¢te. g. dnﬁgﬂhﬁm ﬁbm'g aatm.srugcful in thisJpgocess muude ialkyiami

. holinob: );
o ooyl cags { aes oy T B IO C‘“"sﬁoééiy‘éﬁé‘i),

garam ne) via chem cal % jﬁﬁe) d ,afsramx,eneai métplagk

Ic

Preparations 7-9 herei r%om‘h u[f o d, idb&ﬂhyﬂlfideaatd@d:m[n cy@mmo:@b ifle). - tdeo
-streptam ne ang 1- N- pr opYithe 1o oéecisxgon@n@tﬂﬂ xeshw’fen t“ﬁ“ e ob _dl_

i nyoensi s strain 4550F- l&@eéneallisowlcl‘“ P«P“gé‘glﬁgﬁ Ve&‘ﬁg@n le and Whlch will not

| - N-propyl si somjcin, r %ﬁ tgxﬁaczg:l ggg:r the reaction condmons thereof so there are 3@d@eher
am nocyclitol stiarting £ Qs chifbeting €ide- iemrions. Nkt gy dohgrams dP g‘;sw‘;’:ryl
30 streptanine) [are. pr epmédabs hivomgeasly be emploted inthe PG 14 aiteb‘ oct ane

by, treat nment t hdreof with a nopo-N-1ower aI kyl hydrazi‘ne (e.qg.
N-net hyl hydr azi ne) and hydr o- :




i : - BO=T¢ 1 ower <
aza 2 4 di hydroxy 35 bicycl o] 3. 2. 1] oct ane. The W}"/

ower aIkyI , 5= dldeoxystreptan1nes thereby -~ 35 produced may, N
by opti cal resol ution procedures known in the art to obt ain
ikyl - 2, 5-di deoxy-D-streptam ne and 3-N-| ower 14
ddeoxy- Dygstreptanine, respectivelylL4RBernati sually
§ sor., | ey Tono ide donor-reducing agent) the process is u
- di hydr oxybi% ggggfﬁg%h '%qg émel?dgr%y ablewes elsenohote Gfe %S'p‘t‘l‘&“gfé%
ocedures to ag ddolls wéy- dliauad r(eg aqueous mc‘ha‘f:le; qsl:,ecci,usase ta ueous dimethylform-
za- 2, 4- di hydwmmwo lgnosyyiems " &‘8?,, Gus 2fedahgd faowmu aqueous
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of $3-88C, [ferrP [err] 1fdN -eg%r[f %HB»(ppm) ([err] 1.03 (3H, d, J 7Hz 60 .,
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dehyde or phenyl-acet al dehyde for benzal dehyde there i s obtained
'Igentanrcln [err] 50 .. and 1 N—phenylethylgentanrcln [err]
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cri bed i 30 Exanp bm&u&(al@sxdue]_compnsmg 1-N-ethylgentamicin
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-[err ] ani no- [gr ! G B nAfileE kxﬂula[t&é |t1]at o PreparanonhBE)dm '
1o SR Gerari e B B
]-am no- et rl - Md ﬂheyi:tammyln)l =N-e dl Ig rbonylsrcomlcxn Dissolve the
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anhydride fol | oned dagmihed Bp thib lgér mrormbgmjhy aadrbwapnrameatlﬁ) ofrihe oémhiret Harrol over

a-i5 mnute int ervaﬁtfms AL W"Eh obwigc t-Norrthyt- %@QQFYQSW‘WWWW?‘W“XY' .

t enper at ur.qver -a®2" éb‘?ﬂr’esm‘i val n evapgr Z' t he sol.vent in

I3 5501 v e Fasi dyg. bl cpromenm 08, BHEER RS G i Wet oy

pdassage - f 45 and 3-N-methylsxsomxcm, respectively.

. 3 45 of an aqueous sol ution thereof t hr ough

Anberlite | RA-401S resin in the hydro quj%tﬁ cI e. Lyophilize the colum
)

el uate andf c Porrat A" SiMre SRR (siistE ﬂH@A@&u “silica gel using the 30
| ower phasie (2: 1: Dikgolve 5loognmf of MV-ciRisiatiah in 79/mama:bmmhy1ﬁi§taxd
sol vent syjstem as ofetbmqlﬂﬂon 1o widhy 1 (ﬁh‘éﬂmt Fcefb!’w@mtmbaut'ﬁlz@nhnﬂn%nﬁl i ke

fractions ko obtai JE¥HE Pt SHp 20/ minuies @n .
[gg]'.?géa%o[érr?'@ﬁ s tl‘?t?gﬁgﬁr gf‘ﬁr ’%ﬁ[‘é‘ﬁTvram“éﬁotam 1P Lerr]

35
o - In hke manner, the sulfafe salt ot the compounds of Examples 1-—16 may also
i") 35 ' be prepared. _ AN _ .

0 3 ’ . :,

B. Hydrochloride Salts
Dissolve 5.0 grams of l-N-ethvlvexdamrcm in 25 ml of water, Acidify with 2 N :
40 hydrochloric acid to pH 5. Lyophlhze to obtain 1-N-ethylverdamicin hydrochloride. 40
40 In like manner, the hydrochloride salt of the compounds of Examples 1—16 may
. also be prepared.
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EXAMPLE 18
1-N-Acetylsisomicin
e 45 .45 {A) Dlssolve 1.25 g of sisomicin sulfate in 200 ml. of methanol-water (2:3, v/v) and 45
. chill the solution. Add i.5 ml of acetic anhydride and after approxxmately 10
minutes add 0.125 ml. of triethylamine in 10 ml. of methanol over a 15 minute
interval. Allow the reaction mixture to warm to room temperature over 2 2 hour
interval then evaporate the solvent in vacuo. Dissolve the residue in water and convert
50 the product to the free base by passage of an aqueous solution thereof through - 50
10 R Amberlite JRA-401S resin in the hydroxide ion cycle. Lyophilize the column eluate
C and chromatograph the residue on 50 g of silica gel using the lower phase of (2:1:1)
chloroform, methanol, 7% ammonium hydroxide solvent system as eluant. Monitor
. the fractions via TLC and combine like fractions to obtain thereby the title com- 5
-1 - 55 pound.
55 Yield—0.185 g., m.p. 128°——130°C [alp®=159° (0.3% H,0), NMR: (D,0)
8 1.22 (3H, s, —C—CH.); 2.02 (3H, s, NH—CO—CH,); 2.53 (3H, s, N—CH,);
4.88 (1H, m, =CH—); 5.08 (1H, d, J=4 Hz, H,"); 535 (1H, d, J=2 Hz, H,").
Mass spectrum: (M+1)+ m/e 490, M m/fe 489
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. J=4 Hz, [err] 5 34 (I H, d J 2 Hz [err] Mass spectrumf[err].

me =503 10 B. In a similar manner, treat an equiyvalent. . g
acid addition salt of those 10 10 antibiotics set “forth in .

to the process of Exanple 19A, isolate the respective products @
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g 1-N pr oy ionylgentam.cin [err] 1,473,7

yl gentam cin [(BD rin 4-shhilpr amnaﬂyte@em a&ftivaledt duertity of the sulfate salt of the

yl-gent aii ci n [fellowjng antiiotiesapthe progespf BxampledBh: [err]

ylgentamcin A 1-N-pronpi o entam.cin [err}]

yl verdam cin, 1-Npr %?amﬁ%?ftlblotlc G418, 1 . . :

| t obranmygin, gentamicin TN propi onyl anti biotic G 418 :

yl anti bi otic 66-40B gentamlcm Cad - N- propi onyl anti bi otic  66-40D 20

yl antibiotic JI-204, wobamycin, GAig propi onyl anti b| ofic JI 20B, '

' Antibiotic
L s Anublouc 66-40B,
ylmutammn 1, 1-Np bzatty&salﬂm bi oti ¢ 652

gyl nut ani ci n- 4, ll\l-pr“‘é)1 ;am cin 2,
ghyl nut anicin 6, and 1- | nutanmicin 5 '
yl.gentam cin B,. - mutam,cm pr opi onyI gent am.cin [-err] 25
: 15 mutan:ucm 2,
ol ve 1.25 g. of verdaﬁ‘il grlfaternamxture of 10 ni . of
nd 25 mM - of - water. ’125n1 of trrethyIamne fol I 'owed
Pf aceti.c anhydride. ('g‘&ttén&mﬁbte, solution to [err] and allowto
2 15 mi nu20e interval. gemamlcmA 30 30 Allow the reaction mxture
§ room tenperature overﬁe ’"%% interval then 30 evaporate the. /
f vacuo. Dissol ve the I’g@,ﬁd 4€ Bl ndnater. and convert the product to ‘ L/
ase by passage of angaxmeﬂms, sal ution thereof through a P
ni on exchgnge resin.colum in the hydroxi de ion C o
| RA- 401S. yopl*gb[ﬂnz”;?’er bg‘ ef‘fgﬁo pradug t”é W@Ffr?ﬁﬁ"é‘%’gt“a%mglﬁés‘* and '
- 50 g. of silica ge ing t e]ovver .~ phase of (2: 1: 1)
nmet hanol , 7% ammumehydicmxﬁade soI vent system as ' 35 35"3

nitor thefractronI mbine like fractions to obtain.
- verdanign. Yiel N_:Qe %ng ® By the process of Exanple 20,
acyl derivatives o Mae& cmx;ray be prepared, such as those

e .acyl group is del-l\’wedylrﬁmtaman@pl onic, butyric, 40 o

ic, isobutyric or aérttrlcve'&em’es, or the like. In like manner, -

eriva- 340 ti vesl c@l%bt A Ggrlg(am nogl ycosyl ) ani hocycl i t ol

s, such as those SE-W-a‘c&yttAhtbianaEb@MdﬁL 21 1-N-Acetyl gentam cin:

. - Di ssol ve BB Nacety mglo m%)ﬁﬂi,cm [err] sulfate'in-a

25 m. of water 7 0 m. of methanol. Add 0.065 -

et hyl am ng, All o i ace‘yl iﬁu '%uc ﬁgg%’t and for ten ninutes then add"

acetic anhydri de I-Natcet Hﬁ@mﬁﬁhut,l on stand for -one hour at room

e then evaporate 1 Pteralenrkt vacuo. Dissolve the residue in-

treat with Anberli %a’ mm‘fé‘n the hydroxyl ion form Filter
suspeng on and ugﬁmﬁ,r@ filtrate. Chromategraph the

er a silica gel lNEs(detyigehlamhmcmnt ar ning 30 g of adsorbent usi ng

phase of a chl orofW‘ﬂ@P s ’a‘FA) anmoni um  hydroxi de (2:

and obtai n ther eby t’ﬁeety%)en%‘aﬁ’@t f this exanple. Yield: 50 nmg.

Mass Spectrum [ Ch] in i 67R2Mre dNReA61E NRA b0 ulisddntisy, olhed .abid HBhydfi®E, rdg.

s, [err]3 1. 951-*{®hblc acxd Sﬁydnde, phenb'bcrem] acid @h%d(, 3>Hpenos aci anl{yéude Jand -
s, 3" [err] grq,.gﬂ cig ghs ide there11s obtam; cnd 1;;{1

o 3] B T ety A e

5-Phthalim dopent anoyl )gent amcin[err ssol ve

entamnicin Jerr] 'sul phate in 250 n1 EXKANPLE r19and add 100 m

1-N-P OO
anol. Add 0. 65 il T SR 20 Bt el e 03

f : amine in 10 ml of methanol over a 15 minute mterval Allow the reaction mixiure to
" warm 1o room temperature over a 2 hour interval then evaporate the solvent in vacuo.
60 Dissolve the res1due in water and convert ‘the product to the free base by passage
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Aar ato%hs afd, if substituted by anmin peat+rg—t-re

iSubst Kt U ergs on 20 different carbon at ons, Qor a phar maceutical |y : .
acce_pt abl & acid addition salt thereof. 84. A ?rrpound of claim82, wherein
7 is hydr qgen,  al kyl, al kenyl cycl oal kyl ; oal kyl al kyl , hydroxyal kyl ,

AN noad kyl, N-al kyl g, ]g@m,gneaw alkéaﬁ, Ml)all@f ccRbimllalkys aywbxaﬂkyp laraimc
,1; adl cal s HaV| ng up tagy1§eN aimitahydraiyalkyl, - N-alkylarr@i:ehydmx 3?% tuted
aderi-vative of one ofbemzlweor4tplﬁl,sh Mw)ggﬁﬁb%mé 1 554 a‘°msga$b£ st ol s s

\lnlr r\\1
1

entamicin A dent arfifsren b ac¥popAn mems °n ﬁa&{ ¢ i RBERAUCT N
Herr] enﬁam cin [er ?@ rogﬁ am-wﬁn -ehyd]roxsbumyhaod tiy case -
verdani ci ri, tobramycs rigbra%{yhh w@:ﬁnﬁ: ,als mthmbthm 56-2@w0AthpiroxxrAlad Gid c

X66 40D, Adtibiotic Jh cAllyt tgquqdcad itomsaln o
gt o a8 K R G ‘mﬂ%gm S

chtols gem’amm entamicin B
he subst 'it uent ntammm gentamicin C,,, gentamicin Ca, gentamicin X, dBoficiny \}erdmn
3bei ng 18s . def | ned | n teﬂ»rahyanBﬁnutﬁm:caG 130 Andiieig t66 308, &nt’é@tﬁe e‘\na‘e?t& H'
.addition: sgalt t her ec?0A, %ﬂbmcjﬁ-ﬂp%u%fgfh% L@ F‘E\?‘%? ‘bfm‘f’ﬂef 15
B, 6-di - (ani nogl§cosyPyERicin 3 GRHRICn Soracn 6% ol's gent am CI nA
gentam cin B, gentamcin [err] gentam Ci n [emr] gentam cin[er] 35 .
ngent addcin [err] gent amcin [err] gentamicinl[err] sisomcin, verdamcin,

Jobranycid, Antibiotic G418, Ant| bi otic 66=%0UB, Anti bi ot | c 66 40D,
®Ant i bi ot i o JI-20A, Anti Qt | c JI 10\1 | b oaﬂ(q c%lo lal Jmmno_
Ut ani cin 2, nut ani c% 1 s R q}j °g| H—alkyl—

uxy
ASUbSt 28 uer]t is [err] hydroxyalkyl, phenyl bexr‘:;yl ;r tolyl, sa1d ahphanc rad:cals havmg up m seven

40 with Z bei ngohydr agen atoak lagd ;fsbSkl by aggtmaemh §|°n 20
Ihydroxyalékyl or: ami*!gmq%ﬁ‘ 3%5’{

Adcaf bon atdns, or a p t;?fleﬁ agg;}angei LCB%n@H xtt%gﬁ

t her edf. g7. A 1- N silastiphatid adica elﬁ\ht\gafpltcveve@fcaram atoms .

€y 6-di - (an noglagcosy!l ) - 8’5,31dN-aubﬁ f/pme of thv 4,6-disy ta3'd““mm°' 25
46- am nog yeosyl i s g aﬁr@ﬂmﬁagﬁw o S SRR SR G s

st rept ani t he 4- aﬁﬂﬁ% SGRTHSAR Mo themt&mmes -ng

yent af? ci g B gent anbﬁmmjl{zeB r Antigietid @452,Cinnantiin lgana;nam ¢ mucfnicin §, mussmicind ci n 20

. err] gentiami cizp [ er rdd ropeamicimé, obereip ghesfbsgiaast i cin [err] sisonicin, '

verdamicin, Antibiotic G418, Antibiotic JlI- @0A, Antibiotic JI- ZOB or
Ant bi ot i c G 52, wherein the substituent i's | 1,473,733
41§8[ef4’?] chbelng as defined in any of eCets 82 to 84 or a

phar maceutji cal |y acceptabl e acid addition salt thereof
dd- N-substijtuted deri \Wagb Z\/Eﬂ%fas alefiped; injflaip A4 W@PR?E%?Pﬁau&a%@B‘Plﬁﬁflﬁdé‘y‘éqnl tol,

&lg © 4 wherein ‘the 6% -Mgﬁiﬁtwate& SerNAROSHRL Bithe ﬂ]g-(axﬁﬁoglycosyl)-lﬁ d:ammo-
1, 3-di <531m nocycl3st ol lcﬁcllf&ls A5 BJTgeﬁﬁmxchhﬁ gentamicin C,, gentamicin C 35

u4- am nogl yjcosyl - 6- galgamaé b, RN 63)3? %ﬁgﬂg%rﬁlﬂbﬁi?@w]
jgentanicin [err] sisqibsf mb,ofééf@i ,Eu%a meﬂmm okt i

ubst i juent i's mutamicin 6, wherein the substituent is err
W th 2 beijng as defined in any of clains 82 to 84 or a pharmaceutlcally
accept abld acid to addition salt thereof. 8 I A 1-N-substituted derivative
f sisomigin, erein the substituent is [erg JMth. Z being as defined in 4o
,@ny of.cldins 82 to 84 or a pharmaceutically acceptable - 15 acid’

S
addi ton j\:' t thereofym z being hydrogen, alkyl, alkexgl, cycloalkyl, ;%cloalkylalkyl shydroxyalkyl or

a5 90. A1l I\I—substltuinaothErsamaupbaw xcaleh armmm fo erkenmwda,eorsulphatm-uent
oS [err]

th Z bei ngeu qp;e é:flfn 8¢, o1
erivative - 1, dlamxnocyc
phar eut I‘Ca‘l ! ¥ acc%ﬂ& i(l éﬁosﬁ Qj? %-dufgﬁo clitol is Z-deog;}: A 45
inl- N-subst i fut ed”der i yadp talﬁﬁle tni gibsyC6-fuos 5 &E{ﬁtré])tainﬁt&s SeipSgentamieint
512(')_ % B gentamtun B,, gentarmcm (,,, gentarmcm C,»» gentamicin C,, gentamicin C,,,

gentamicin C,,, gentamicin X,, sisomicin, verdamicin, Antibiotic G-418, Antibiotic
JI-20A, Antibiotic JI-20B, or Antbmuc G-52, whercm the substituent is




i wi's to 91, vvherean|s rrethyl ethyl 25 o‘_ _
_ ;, l! , "W”U"Jhar maceut ically accept abl e acid additi on
therecﬂ‘s 94. 1- N-Acetyl ver dani ci n1,873,7a3 phar maceuti cal | y accept abjse
addi tron salts thereot. 30 o 95, I-\F ACetylantibiotic G52 or a
maceutical |y accept abl e aC| d additi 30 salts thereof. 96. '

{Acet yl gent am cin [err] or a pharnsa zcal | y acceptable acid addition .
s thereof. 97 A QO und of any of clains 82 to 96, enev prepared
he process %ﬁ‘h e n*g‘ﬁ‘gj} FRoRRY; 4R claimy 83f‘°§? 8 ﬁf’t‘%‘ﬂa“?%'c ﬂampm%[ o
)8: A phar maceU§s CA1- NGB dehribO B it 8 laN@mAAS RS-V, S-dia RGNt  at T
t one SONPOweteia the: b-ainiwsglycosyl is | garosamib§] axﬂageuhelfanﬂmctybhua iphdearpceut i cal

i er\ or exci q&fgﬂfﬁfmﬂeg@e AREneplyresyl-6-pansrsarainyl@deix 318 Bm“#nn the form
osas uni t's "ﬁﬁﬁmﬂnc%‘l’rﬁf)"éq‘ SRR Pr é%ﬂuwﬁ ”9'%‘%? t \wher ei n
a1 act|$e\1\gjred| ent is 40 a conpound cl ai rred i n_any of cl ai.ms 64 to
. 0 40 101.- A pharnaceuti cal :
“‘cofgposi tion conprising Ieast one co d as clained in‘claim82,
L'__t og#t her with a phar maceu\t cal carrier xci pirent. 102. A conposition as
“clagmed i Ny cI ai i on
med i %l a %i&%m‘f@s %ﬁedva? o b tﬁéﬂ%?# P€%ﬁ?ﬁgaﬁ=§eca“ﬁ°&§§“gm s &

PR ) 59 1,473,733

77ﬁ59m 04. A pharnaceutical conp05|t|on astlaimed in clains 98 or. 101,

-sub tantlally as herein described wth-spegific reference to the Exanples.
5% Process for ére%arlng a pharmaceutical conposition as clained in. any

lains 98 to addx e‘thﬁ“"‘flﬁ’éa‘a’c‘ﬁlcy‘éml%g‘?éﬂ@éﬁtl’hf’g’”ﬁ‘r‘tﬁﬂ’éﬁ’f’”l’ o a fqem

£

sal
able fBr 5 SBSD A kv N4 Ve2hith HRrein the substicaent i
)6. Process as cI a| rred in claim2105, wherein the active ingredi-ent is

xed with a pharmaceutical carrier 010 exci pient. 107. Pharnaceuti cal
osition whenever obtained by a procegss,as claiited in claim205 or 106.
108. A nethod of eliciting an anti bacterial response in a

bl'ooded NONgiw Z being as defindd UGy SR 82N3%4NY a%hm&ﬁ‘z{%&ﬂy acterial
bction, whi chicideagiidnSaiSthaedti ni Stering to said ani nal a non-toxic,

bact er 2%l | y ef Pachilsk-sehviruned derfvatiye ob dyptbietid G810 whiereingthé mubstippept of c1%i s
0 80. 109. A method of eliciting anz nti bacterial response .in.a

bl ooded non- .15 - hunman-ani nal jpaving a suscepti bl e bacteri al

ction, which conprises adm nisteri 15 to said aninmal a non-=toxic
bacterially effective anbunt of a conmpound as clainmed in any of clains
0 96. MATHYSvifh BEthdEs, demmdrmenseqf dRirbsc§Pt toAdom taphart@ecticlytac@pildet , London |

o O e i RS L

ce, 25 Sout htgmﬁon-mm&wﬁsmgi&n drOﬂCthtmadmﬂlyl k‘(gpmbkoaudV\hddnionm!pl es my
bt ai ned. 30 @€ed0_4
, & 9? I-N-Acetylverdamzcm or a pharmaceutically acceptable acid addition salts
. thereo
30 95. 1-N-Acetylantibiotic G-52 or a pharmaceutically acceptable acid addition 30
salts thereof. :
96. 1-N-Acetylgentamicin C,, or 2 pharmaceuucally acceptable acid addition ¢
salts thereof. -
97. A compound of any of claims 82 to 96, whenever prepared by the process \

e s i e e

35 - asclaimed in any of claims 34 to 44. 35
98. A pharmaceutical composition comprising as active - mgredxent at least one
compound as claimed in claim 45, together with a pharmaceutical carrier or excipient.
99. A composition as claimed in claim 98, in the form of dosage units,
100. A composition as claimed in claim 98 or 99, wherem the active ingredient is .
40 a compound claimed in any of claims 64 to 80. S 40
101. A pharmaceutical composition comprising at least one compound as claimed
in claim 82, together with a pharmaceutical carrier or excipient.
102. A composition as claimed in claim 101, in the form of dosage units.
103, A composmon as claimed in claim 101 or 102, wherein the active ingredient k
45 isa compound claxmed in any of claims 93 to 96, 45 i
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104. A pharmaceutical composition as claimed in clairos 98 or 101, substantially as
herein described with specific reference to the Exampies. :

105. Process for preparing a pharmaceutical composition as claimed in any of
claims 98 to 104, wherein the active ingredient is brought into a form suitable for
therapeutical administration, . '

106, Process as claimed in claim 105, wherein the active ingredient is admixed
with a pharmaceutical carrier or excipient. : '

107, Pharmaceutical composition whenever obtained by a process as claimed in
claim 105 or 106. ' ' .

108, A -method of eliciting an antibacterial response in a warm-blooded non-

buman animal having a susceptible bacterial infection, which comprises administering
- to said animal a non-toxic, antibacterially effective amount of a compound as claimed
" in any of claims 45 to 80. ' :

. 109. A method of eliciting an antibacterial response in a warm-blooded non-
buman animal having a susceptible bacterial infection, which comprises administering
to said animal a non-toxic antibacterially effective amount of a compound as claimed
in any of claims 82 to 96.
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