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60 hydr oxybutyri c acid, and subsequently renoving the protecting groups.
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report. the preparation of 5° - amno - 5 - deoxybutirosins A and B from
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1
art prodesses, 5the %ﬁy é’}gg S A ‘t’d‘ gt‘;ﬁ? (ﬁ%ﬁﬁ{gﬂ“) ~d

polyacylated matenal as well as unreacted: kanamycm A. In Commercial 55
production of amikacin by acylation of 6’ - N - carbobenzyloxykanamycin A in an
-aqueous medium, followed by removal of the protecting’'group, we found that
about 10% of the desired amikacin (2.5 kg. in 25 kg. batch) usually was lost because
of the presence of BB-K11 as a co-product. Any 3” - N - acylated material which

60  was produced caused a loss of about an equal amount of the desired 1 - N - 60
acylated product, due to the great difficulty of separating the latter from the
former. The selectivity of substitution of the present process is illustrated by the -
extremely low amount of undesirable 3” - N - acylated product which is produced



products, and the desired product is separated from the other products by
chromat ogr aphy. However, the position of substitution is nmuch nore
selective when utilizing the present invention, thereby giving snaller
amounts of undesired 50 products which both increases the yield of

despg ed product and sinplies 50 chr omat ogr aphi c pur| fi cat| on. Thus,
i- 'paringl-[L-()-[ERR]-amno-[ERR]- _
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i's Hor [ ERRnich &Sk t ] s other. than
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HOCHao. R - . L yocu-z ol o
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10 in which [ERR], [ERR], [ERR], and [ERR] are as defined above, and

whi ch optionally contains 10 from|l to 3 am no-bl ocking groups other than

silyl on am no groups other than the CG1 am no group, in a substantially

anhydrous organi c solvent (as hereinafter defined), wth an acylating

derivative of an acid of the formula [ERR] 15 in which Bis an

am no- bl ocking group and n is as defined above; and subsequently 15

removi ng all bl ocking groups.-The amino group of the acylating acid of -

Forrmul a XI1 abpve nmust be protected by an 'q - bl ocking group during the5

acyl ation reacti-eA—Fhi-s—i _ - e

am no- bl o&‘%lgi/. ng groupn whick R is dhver IRBopyranosyl eng plotheformmiano- bl ocki ng gr oups

may be utiTl zed to protect am no groups other 20 than the C-1 am no group

of the am nogl ycoside. Such conveffi8nal obl ocki ng groups fofHsMe protection
RNYE hogg skilled in tthe af{.
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0- ni t r ophenoxyacet ylin whigh ®acie tHy br € @ pmasnophramsylt ri f | 'uor oacetyl ; and ot her
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of Formula | in which the |l - N- [[ERR] - _amno - [ERR] - hydroxyal kanoyl |
group is inits-(+) [or (R] formor jAS_ (})2 [en(S)] formor a mxture

t hereof, Each such optically acti ve rfor . i Xty e thereqf, is 35

i ncluded within the scope of -this-invehnt\ al ; M(-) 'f'ormisg{sreferred.' =
35 Acylation of the polysilylated am nogjycosige (with or wiwthout from1 to
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1, 600, 457 : . - 6.solvent is dependent on
the particul ar &% ar tin wigchnBis@n aming-blackinpgroep andativasdefined abpye:angl pubsqguentlype 15

preferred sol vents. "I XY HUROUS 18] KBy AP Abb Ol e
conbi nation of reactaflceedosy 'aﬁ)g athirolIdcR g Cadlp! @ik | thie REyIAHRE QEdttiog THY is _
routi ne experi ment atbmimlly done by the use QUi taulvéntionsl lapinmttilovliing group sTHess samse i

(o]

i

preparing the p& ysicpymepticagl amgofegki “H%“%Y?eé‘f‘gﬁﬁeflf %%‘p' %“F’i zed?®
her e el Uoe”ohoo T R S e oo LB
are sel ected from hygg gﬂﬂ,suf?iﬂ%ﬁglefking(g%rﬁumr%p&ll ydlk;)x(dacbmyl)@ddpmxgph as t - -
hal o(l ower) al k {1 arpdtopyvarbphyl . F e camylazygarkenyly [pealicogyqgryo TOUs ERyG aﬁnd
[ERR] 10 grg ps B cRfoRRyl: ﬂﬂj?%%P’ {L(fgmm SR o 'f}léiyci“ ol B
o a1 & o s PO B0 O T Rl o e
group consisting of oiel egi-knawmdblpdkiRig] eravpe seshres [tEeRRpitioghdnyithio geonp @nd the -

(1ower)al .kyl 'ango [E ' T e9 ag;};gﬁgog;?dq of F(olrn?t\ﬁla? &}I?L(l)(rxg.insoal;l asymmetric carbon atom and - 30
may exist in its (+) or (=) form or as:a mixture thereof :(the d, 1 form) thus
producing the corresponding compound of Formula I in which the I -N - [w -

. amino -« - hydroxyalkanoyl] group is in its (+) [or (R)]-formor its () [or (S)} form
; or a mixture thereof. Each such optically active form, and the mixture thereof, is
35 included :within  the scope of this invention, bu the () form is preferred. -~ * .. 35
' - Acylation of the polysilylated aminoglycoside (with or without from 1 to 3, :
amino-blocking groups other than silyl on amino groups other than the' C-1 amino
group) may, in.general, be conducted in an organic solvent in which the starting
material has sufficient solubility. These starting materials are highly soluble in most
40 common organic solvents. Suitable solvents include for example, acetone, diethyl - 40
ketone, methyl n-propyl ketone, methyl isobutyl ketone, methyl. ethyl ketone,
heptane, glyme, diglyme, dioxane, toluene, tetrahydrofuran, cyclohexanone,
pyridine, methylene chloride, chloroform and carbon tetrachloride. The choice of .




[ ERR] 15 in which [ERR], [ERR] and [ERR] are as defined above.
15 Specific silyl conmpounds of Formulas XV and XVI are:
trimethyl chl orosil ane, hexanet hyl di sil azane, triethyl chlorosilane,

.30 7 Lo

met hyl trichlorosilane dinethyldichlorosilTane, triethylbronosiTane,
“ tri-n-propyl chl orosilane, nethyldiethylchlorosil ane,

i et hyl et hyl chl orosilane, dimethyl - t - 20 but yl thl orosi | ane, -
nenyl di met hyl bronosi | ane,  benzyl net hyl et hyl chl or osi | ane, 20
ergyl et hyl et hyl chI or osi | ane, rsaaqghenyl chl or osr | ane, 6
ot phenyT1 UOI’OS [rl — U - torytchtorositame— .
di met hy gI T R R TS Sl K r;ragr
hexaet hyl @i az&ﬁlﬁnatroﬁ rol' gam Sblhé’ @fzkd €an reﬁﬁriy be de rmme&} )prl S' I yl"-é—m ne,
p -

tetraet hybdumtwindn@tlbrazane hexaphenyl di-si | azane and hexa -

t ol yPdi siy| . ﬁ%‘%‘q‘fdﬁ?{i P“éiPﬁ‘Hﬁ%&“gth P IEI ﬂmmPEIYdoaQaneSSand oct a-

25 al kyl cy?:'lmétm frigls yiligeg hetein Belids thosn of s repipy) ati ng. agents are

- silylam des (such a§1¢r| af kyj si |yl acet am des ‘and bi s+'- '

- trial kylsilyl acetamgis) 11yl ureas (sugh-as trinmethylsilyl urea) and
silylureides. Trinmethyl s IyI i midazol e al sq may be utilized. A preferred
silyl groupis-the trig silyl mwoup and preferred silylating 30

- agents for int roducr the tri ret hy:. I sr I yI -'group are -hexanet hyl di si I azane,

' - ' 1,600, 457 .

7 bis(tri fret hyl \‘E‘ )acetam de tr| met hyI gfi | yl acetam de ‘and

of

trimet hyl chl aros ‘Hexaret Hyl'dijsi | azane .i-s nost- preferred.. . -

- Pol ysilylation m nogI ycosi des ¢hanges he nornal- order of activity . .of
the am no groups tai ned therfein] Thyus3* the 6'-anino group of the

- kananyci ns i st he nost acti ve|" 1 ¥ -unpl ot ected kmnamycin A or. B is

acyl ated, the,g8in pNoducts arg 51the 6" N - ‘kananycins. . It is for
this reason that pri "aTTTr'O'C'jed'u ‘®s for hea!p‘répa gtion of | - N -

acyl kananyci.ns requi r®d protectfion of 'the ' - N - glﬂ no nmoiety (e.g. with
car bobenzyl oxy) in order to obtlain gc yiekds of the I - N=- acyl. pr‘oduct.

- However, when acyl ath]g the- polwl lylated ananycins, the major 10
products are the'l acyl” kKanamycins. 1t is: b@ﬂ[ eVed that this:is,due
to .steric - 10 effects ‘of - ‘adj acent (or ‘near by) silylated hydr oxy groups

(as wel | wheread &L:RI'FEar@l BUQ&&: dﬂedttd‘lha@el’@&irog&mllﬁrb &, Nbeer &'I@(' ation at the
nor nal | y(awer benyl, Bl¢ast due of the;saaﬂ{y Ba’anuwr etical.

. h d R S({O al{k i tegprof : oo .
expl nat |gff ;fﬁ ¢ 'E Cipdeyen, Ylemis agintegegol 10 Kanarrycr n
"B has the Osradrrgl %& cﬁ& gﬁﬁ lg 33 sisting oFY alogenk{ll J 15 2 [ERR]
When kananycin-in B havi ng aI I hydexy gr oups si | yl at ed is considered in

~light of the- ‘above theory of op rAtion, it is seen that the 3" -- am no-

. noiety is.steri caI l'y hindered by \{ he . adj acent 2"- and 4"-silyllylated
hydr oxy gr oups .i's.believed thakwrt is.for this reason that no. 3"
-acyl at ed 9 gr nornel | y- -det-ect eds when acyl ating:pol ysilylated -

~ kananyci yh r%‘“( ‘sthPI o8¢ Actoentlkyf 2ad B s hydsegepsiawer); ¥@rkananycins A or O),
even t hough. troubl esone:3" - N - geoylated products are obtained in prior
art procedures: Simlarly, the 6'|- amno noiety is hi ndered by the near by

4"- and nearby 3'-silylated hyRfofiy- and t he adjacent gl ycosr de | i nkage.

adj acent 3’ -silylated hydroxy anﬁnt he adjacent: gl ycosr de “li nkage O her
am nogl ycosr des whi. ch are structurally related to t he kanamyci ns and whi ch,
wherI5poI yls‘I' e&" 1: armfmt atoke -1 - N - acyl “product inglude for
exarrpl e met xvaﬂ‘éd LargiE @qu Igoglaatr anycin), the 6

let Ichlorosilan i
Féhﬂsﬁa %Ibrom s11an@f Ym- d}m%%sﬁ "he 3'. - deoxy -
6' |\| methyldlethylchlorosﬂane, dlmethylethylchlorosﬂane, - dimethyl - t - o

. butylchlorosilane, -~ phenyldimethylbromosilane, - benzy]methylethylchIoroerane,' 0 . s
phenylethylmethylchlorosxlane trrphenylchlorosrlane -triphenylfluorosilane; tri == - - s
o - tolylchlorosilane;: - tri -  :p -- dlmethylammophenylchlorosrlane N-=
ethyltriethylsilylamine, hexaethyldisilazane, - triphenylsilylamine, ‘tri- - 'n -
propylisilylamine, tetraethyldlmethyldlsrlazane ‘hexaphenyldisilazane. and: hexa - .

25 p - tolyldisilazane. : Also useful..are hexa - ~alkylcyclotrisilazanes and- octa-- 25
alkylcyclotetrasﬂazanes Other surtable silylating agents are silylamides.(such as '
trialkylsilylacetamides- .and bis - trialkyisilylacetamides);. silylureas- . (such .as-
trimethylsilylurea) and snlylureldes Trimethylsilylimidazole -also may. be utilized.

A preferred silyl group-is the trimethylsilyl. group and preferred erylatmg . :

30 agents - for mtroducmg the - tnmethylsrlyl group .are -hexamethyldisilazane, - 30



al kyl kanamycins A, the 3' - deoxy - 6' - N - al kyl kananycins B, gentam cins
A, B, [ERR], and [ERR], seldonycin factors 1 and 3 and am nogl ycosi des

NK- 1001 _and NK- 1012-1. Each of these, and other structurally simlar

am nogl ycosi des, give primarily the# $Ubst i t ut ed product when acyl at ed

as their polysilylated derivative. Snmall anounts of .6'-N and o~
3-N-substituted products are formed,. 35 . - however, and one or both of @
t hese ami no noieties may be protected if desired,. e.g. 35 with a !
car bobenzyl oxy,group. 1600457 . . .. 1, 600, 457 7

re
-hydr oxy—groups (i %&sx %ﬂ QM.‘HQE Vﬂ%&d?‘al:tm by nat ed,

these do not Steflc%ingoéhhgﬁémo B&thgremamﬁ’SQh La@HinG ma theﬁﬁﬂaﬂ@c:%ﬂkﬂiby, it

present), and 65 - N mbst actnfeutisnhpxbt.ettedlk rtamyﬁh Abor-Bi 154N|S§m$l!q majp e@}iuqsbwpounds

are the ngjor produétesﬁ ;I%w 3’“‘?{3I 1§)F1c’fnﬂl‘snf°ﬁ‘? pmtec gy 6‘%& g .h|°t is

o T B %ﬁﬁ‘}gﬁéﬁé R e e TR

necessary'to prot eC S?y)),no re(&n(‘)ztal%@ cldPorRhes - N al@ilesent)
wi th an am no- bl OCkbﬂﬁuﬂ pfef& e/h éylhth‘ag tyé p(oarsl latadh dnamaﬁﬁsobmen majaoxy)

and acyl ate theopol pedicts ere ¢kt 6- NN= beBevsdthath eric 10

innsgyeee e e REehues L ‘Pgi gﬁeﬁnﬁmemln

for exanple, 3", planat e@ay aamurpaﬂpfmae 6 -
N - 10 al kyl - ventlon.dl deox kanarrym ns A, N - alkyl - .

3,4 - di deoxykanarrycu Hsnast,ymgé*n agriheciorsult ERR) [ERR] [ERR] and [ERR], 15
am nogl ycosi de- XK-62-2, ~am nog| ycosi de 66- 40D, : verdam ci.n-and si som ¢in.
Anot her cl ass.of am nogl ycosi des are those wher ei n t ha gI y063| de |'i nkage .

are 15 on the 4--and 5-positipns of the deoxystrept |mg2
rather.than on the 4- and 6- 15 positions as X I n“type
am nogl ycosi des descrii bed a ve CHAH y be i i bost amycin

of the formula [ERR] In amn
pol ysilylation hinders’ theld . '

undesired 3-N-am no noiety (t¥e ot H’eﬁ’ amn
descri bed above for t he kanamycin-types). Thus: pol yS|I | ated anti bi otics of
the ribostanycin type will formprimarily the 3-N- sybstituted product upon
acylation.-and it therefore is necessary to protect the 3- amino noiety with.

an am no- bl ocking group such as carbobenzyl oxy, in fprder to 25 obtain . .
the |-N-substituted product upon acylation-of the pol ysil'yl'ated starting = =
25 materi al- O her am noglycosides which fall-intg.this class include, for -

exanpl e neonyci ns ‘B and 'C, parononycins | and:l, /lividonycins A and B,
am nogl ycosi de 2230-C and xyl ost"a5| n, as well a/ their. - 3 -deoxy

derivatives. The 6'-N-al kyl anq: - deoxy 6' - N-Aal kyl-variants of any of the
above ribostanmycin type antt bi 30 /contain a 6'-amino group are -
also. included in this cl & hw, 1v . 30‘am nogl ycosides in this
class contain a 6'-hydr gy 3 )‘uer t Nan/a 6' -am no group. Anot her

group of am nogl ycosi des £ € 31;.hose ofo t he \r /bost arryC| n type described

above, but which are 3',4 -di.deoxy. As With the 3' - di deoxykananyci n 35
type am nogl ycosi des descrl bed above the 2" -ani no ‘noi eti es :

those 35 am nogl yC SI E: mp er tlon lt 18 s=e@wlh ﬂis%ylﬁt:%il: onsgemesq;encal?(gt y)
wi Il not be hindere nb%ed 9}0&\ dé% J448 4"-s1l9|9ﬁfe roupy‘ﬁlniobbeh ﬁ
such as 3' 4'20- disdexaky rdalmshaa 8% racyladd pbduet is r(drm{ﬂ I’asylatﬁig andzo

_C1 and 34 - “di d g }}Z r%%r{l Bégt?@ﬁxcta@llx qlqrpgysﬂyatgia Hﬁ”{?ﬂs d
It I's necessary to § Sk llarly 6'-ammo 01e hﬁ‘d ét?ﬁb ES, &a@'th an

am no- bl ocki ng groupear sil§lated hydr@%} groups, The 27 - ‘amino monety is hindered by the
25 adjacent 3" - silylated hydroxy and the adjacent glycoside linkage. - . . - 25 .
» -Other aminoglycosides which are structurally related to-the kanamycms and. '
which, when polysilylated, give primarily the 1 - N - acyl product include for.
example, ¥ - deoxykanamycin A, 3’ - deoxykanamycin B- (tobramycm), the 6" -
: - alkylkanamycins ‘A, the 6’ - N~- alkylkanamycms B, the. 3’ - deoxy - 6’ - N -
30 alkylkanamycmsA the 3’ -deoxy -6’ - alkylkanamycms B, gentamicins A, B, 30
B,, and X,. seldomycin factors 1. and 3 and aminoglycosides NK-IOOl and NK-
1012-1. Each of these, and other structurally similar aminoglycosides, give
primarily the 1-N-substituted product- when -acylated as their polysilylated -
. derivative. Small amounts of 6’-N- and 3-N-substituted  products are formed, )
35 however, and one or both of these amino moieties may be protected if deswed eg. - 35
' with a carbobenzyloxy group. . _ . .



car bobenzyl oxy, in order that acylation of the polysilylated starting
material wll 9 1, 600, 457

9 produce primarily the 1-N-acyl product. In those am nogl ycosides of this
cl ass which contain a 6'-hydroxy group rather than a 6'-am no group (e.qg.

' - di deoxyparanonycins | and 11 and 4'-deoxylividomycins Aor B), it is
J 1

necessary to protect the 2' - and 3-am no noieti es.”5 -+ - Wen
otflizing as a starting material a polysilylated am nogl ycosi de cont ai ni ng
5 fgoml to -3 am no- bI ocki ng gy gaRgsy ot her than S|Iyl on anmi no groups ot her

t ham—Tthe k,- dtlll TTo—gr uu —sard DL al t ug Iﬁ:l.[. er-tad ua ie”ar ed-ei t her by
pol ysi | yI F@ 9 nt r oducig the
desi red Q ﬁﬁ @uﬁjerb v %ﬁeﬁ?ﬁfﬁ"@ﬁﬁ“gﬁg St 5& ide (af t8r
parti al despau Ilmtdporhcm arh Lémino nﬂfet)sﬁ' wahmgldad 61- -.hecessary).
10 Mt hod%blsf;'b‘e (ﬁgz §d t"iu )e?mmun Ia SJOI' mosiu@s geeri ¢ canpounds,

i ncl udi ng?:gqae)_. i ,E@S’éc@' ﬁ%“emsg Qf '%?laf“n°:f‘17he pol ysilyl ated
kananyci n&g. (wuht ruabenzylb h@ﬂolﬁﬂﬂb&@&@ Ié’Eke SHY §'L on -am ngQ

i et| es T‘bblh )tfh@!noalmesute- Almlmglymsl b faieigtolibis pr@p&rcade.by met hods whi ch

are ¥ a fg‘ a“‘:gglyﬂéée b %Id‘? Yl‘ta '%VC °f6| cHtdi on. 10 '

15 As usg kﬁiaﬂ,yag clﬂé?dstt,,, lé%z g’oes not ingl ude a
e

persilyl amenbglamslde)gdS-MSAe micithaifl, sstmrcmexzé’np e, ter m pol ysi |l yl at ed:

kan CI %ﬁﬁ% Eﬁ.%% % rﬁ'%ﬁg%@%%% éllfergtgnvsmetlmk&@;sﬂylégroups in

t he |l e ups &and 7 hydroxy
-groups) -\ukteds edTngrﬂﬂﬁta cmlgf oﬁag‘g;f .l»c e§d ove esemg' : :

20 The preci se numnber of S|Iyl groups (or their location) present in the
polysilylated am nogl yc05| de starting materials (with or without -froml to
3 amino- bl ocking g ocpSHOt b her. than silyl on .ami_no.groups ot her .than the C
| amino noiety) i & nof,k knowso V\é have f oysd th bomh‘, undersilylation and
oversilylati o 5. e product -and increase
-the yield of ot Y.
oversilylation, litXle org
degree of 'sil yI ation whick will
product wi |l depend on the parti cul

.- |redaqor oduct may ‘be formed. The
he greatest yield of the desired.
r reactants being used in the acyl ation

-:reactants ‘can readily be 30  -det rnlned by routine experinmentation:

30 It is‘believed that th “prefer ed average nunber. of - silyl. groups in the
“pol ysi lyl ated ami-nogl ycosi“de star/ting. materi al will-usually be between.a
~lower Iimt of 4 and an g it which is equal to one nore than the
total nunber of hydroxy gr ¥n .the am nogl ycosi de nol ecul e, and that
these upper and | ower [i at , 35 decreased by one for each

am no- bl ocki ng group present t he am nogl ycoside - 35 nolecule. But this

- explanation is only theoryi=apd"is not considered an essential part of the
. invention. Polysilylated anon Iy005|des contalnlng the desired nunber of

- silyl group ther nt of silylating
i i 5 ol SRSl e e Eg@ ’sijoy oroups o
- by utili graugs (bxmgslﬁndet y: schtsEl@beagﬁiat/e & the arﬁﬁ:ﬁlﬁ )atl‘ﬁust e

am nogl y@@blg’il'éﬂ@teérﬂ?tlblhe% 9 cthe jrikpitamyginsiybs Wilk formy daipnakily dmnm s or sol vol y5| S.

Thus, fO altﬁheref exs essyy opr[) €3-amino - [ ERR] -

L s §%m£ N

o hydrmybubtylhyi 4tbd Aroddict
' teyidk ©thes Lammaglymsuﬂes whi‘cblfalb ntd_th-ts ‘dlasy includ&ERBY example

N -
benzyl oxggga? %;é Pja ﬁif mland% cins A yeoml din acet“one
SO ) o BT AL T e R R,

contain ' a 6'-ammo group are also. -incfuded: m this class. Some. of the - 30
-ammoglycos1des in thls class contam a 6’-hydroxy group rather than a. 6’-ammo : T
group. - '

‘Another group of -aminoglycosides are those of the rlbostamycm type

described above, but which are 3°,4'-dideoxy. As with the 3; ;4'-dideoxykanamycin _
35 type ammoglycomdes described above, the 2'- and 6’-amino moieties (of those 35

aminoglycosides in this class which contain a 6’-amino monety) will not be hindered

by polysilylation.: "Accordingly, ~ with - compounds ' ‘such as - 3.4 -

dideoxyribostamycin, 3’4" - dlde_oxyneomycms ‘B and” C, and 3,4 - .

dldeoxyxylostasm, as well as their 6' - N - alkyl analogs, it is necessary to protect .
40 the 2'-,"3-and - 6’-amino .moieties w1th ‘dn ‘amino-blocking group. such as 40

carbobenzyloxy, in order that acylation of the polysilylated starting material will



product are obtained by utilizing polysilylated kananmycin A which has been
prepared by reacting from4 to 5.5 nol es of hexanethyl di sil azane per nole
of kanamycin A. Greater or |esser amounts of hexanethyl disilazane may be
utilized 50 but the yield of desired product in the subsequent acylation

step is lowered 50 significantly. In the specific process set forth above -
we prefer to utilize from4.5 to 5.0 noles of hexanethyl di sil azane per nol e’/

of kanamycin in order- to obtain maxi mumyield of.:-product in the acylatlon
step. It wll pe appreC|ated that each not hexanethyld|3|lazane S
capabl e of 55— oeh - ,. A ety

into kana conrPd“‘Ka B AIPENCO

([ ERR] and@’m gr oupg a‘t@tﬂ i&’ﬁ:ﬁ 4yﬁt rﬁhadoﬂ%e%l%%W@

contai ning a bl ocki peptegt theip mnhe;amirhanmmesty on an ‘am .no noi ety ot her than

the C-1 anino gfoup ea@ﬁl aﬁt‘ém %Ztmgcﬂ‘at @l ER‘H?" z‘g?{g‘““%‘tﬁgs“{gﬁ’ ‘2ifkiEes of

hexanet hyl di si | azan% sé!gé i ored o E&Eﬁcfﬁ'sﬂylatmg(g}s _
CO

theoretical ly. corrpl et or 8y b 1d§'®1ie&fek1&ﬂN) lodkive
kananmycin, while @\tmmhespoo'fsﬂyla@d anmtndrgjylc@tdsl (aaqrangtldodetsxtt'la!;lomrpbyemedrylyms

silylate one miPe off RiPHEER E% m)tﬁ%ucc o0t akn ntg?ggrg‘fﬁlglﬂ{: %gn grc%lﬁgg&tdper

than sily] on an am,pdiRe! &k
bel i eve that such exhﬁn@b\te(“sﬂhldfl“aﬁhbmrbtdimg gronps dthérahpl ﬂ;zlemvant:tm tbiese 1ol ar

ratios during r eas omthist @atp @a €t agmno group) may be prepared by methods which are known per

1, 600, 457 time geri SULE Lﬂ}‘ B vhalihQMopbRabhai ned
o ean 1 eect o ek SR e pATEE e oBl AR EEL

catal ysts great! y a@cwélodeakmamhen Aa;blaalofng &pinyllt'alq silyl.grd®os in Alis reolepiuleyithonéi on
catal ysts are V\% Bvl‘*l tpial ofikl sifes (4aATHng ErOMRSRad | Trydroxy, proups) which raay|beat o

0
(which may 5 T%‘ihpp&gla Yrﬁtﬂﬁktd%f %H)llf Bﬁ)s (o§ Lihél?-%&tuﬁﬁ'ﬂ;esehtmndﬁ%m e.
and trimethyl chl or O$biyﬁl§tﬁted$tnhmkl§¢dsﬂé]sté:xﬁhg. yistisls @ether aitlt omrmt}eamndm gher

degree of silylati orblqchamgrpsps Uihﬁle lyiqn 1o bat r"ﬂ'\[fgl R -
pvever  over iyl il ST P g? T ém T 4
they are first trea ﬂyl t}dnatttué\&@ee hd esiked vdegtee. of

silylation before t nmea éeaﬂ‘sllyhtmmmh will gwsthcaneatle.edleldui the ﬂ@slred product #illys,

for exanple, good yidepsid 0t’jfth G%"“F ‘6‘1‘1’\% peing Hatignestens The ng
10 p O| y Si I-y| at e §b k ‘f[fmf i d,fb ree é%(érg’ tS;:ll any com matlogﬂgreictan@tqanr adl#.totfe
hexanet hyl di si |l azane ta atibﬁﬂ%éﬂltﬁatﬁthe waver aveddpe mukiben by silyh gloups Itryltla:t ed

with a 7:'1 nolar ratpptymbfateldem tnégd stsntllna,n_latqeal i usppliy e aet?fe alloglgirqﬁ
e

ratioin the pr esencé’ Hpnda ' t%lei:{l et u?é)ﬁ %hﬁf?% g%[
Blbekin@fgrdup® présedt in th gtycosnde 35

with the N- 15 35  hyigrass
benzyl oxycarbonyl ammmhecule[ ls explanﬂiﬁori‘ltydnly)ﬂydotbt, wnd i naceasidéred an esvatiala 1%

y| el d of the desi recl’aﬁr"ﬁ&h?dt“’%h@ obt ai ned. However, vvhen th| s same o
‘oversilyl at ed" kana p%j%g lyaqse'gs WW%!%%&F@C% V ﬂ'j”u

acet one sol uti og, ﬁ; % ﬂd

2. 5% wat er (WV)I agﬁﬁﬁaé { o§l§co§ o y @8 rfs i 245)

acyl ation, a yield oblvapss oxi mat elly 40% of the deS| red product vvas o

obtai ned. The = 20 sar‘fd;usr, efguletaonp@r ovhotntpaemaenk 1f Tblhellwa(—e)r- 73 amm!l aged by_ .

5‘%

met hanol or ot hgsr a YKPéY :)la lammo_ thttéc:oN s
desi |yl ati on, drym dl‘#’l’ jﬂ%%luu N Y o Tar Hdbsiet hyl*

mer captan or phenyl e Pleadbtainydt mgtpolyblfyldﬂéiiubdn SDCm,ITAl twhEE h‘df )been

sol vent s when wor Ki rtgenmetdhbysneb inatfl@dl £ 5.5 moigs |h92tas¥“ ls’(‘ﬁiw fingly
found that, evegin & lﬁlgi%rﬁ{éa‘ prord Ygf’?i’ \‘rl ?etng"gés;l A T éd‘ jr don 00
water to the reacti cg;kn EHiﬁ ProcRss)btd ,tﬂpgb eﬁkt(ﬁﬁlh

yi el ds, and -soneti mes0 giolee:of the:tamethy isﬂadzaha pfr roes iof- &dnaptygductordeham Obtama dry -

sol vent. Thus, for mmreywtdr?famatmdw FePakan Hivs conduct ed in acetone at

t he usual *concent r at,i oltswiifbe lappr2i achfm f f 3hie '
have found 55 introducing two equlgg?gts of the tri (g? yﬁ mp into kanam(;g:r?g g 'We55
: Kanamycin A or B each have a total of eleven sites (NH, and OH groups) Wthh
might be silylated, while' kanamﬁ'cm A and B contammg a blocking group other
than silyl on 4n amino moiety other than the C-1 amino group- each have a total of _
10 such sites. Thiis, 5.5 moles of hexamethyldisilazare per mole of kanamycm A or
60 B could. theoretically completely silylate all OH and NH, moieties of the 60
kanamycin, while 5.0 moles of hexamethyldisilazane could completely silylate one
mole of kanamycin A or B containing a blocking group other than silyl on an amino
moiety other than the C-1 amino group. However, we believe that such extensive
snlylatlon does not take place with these molar ratios during reasonable reaction



30 that excellent vyields of | - N- [L - (-) - [ERR]- amno -
[ ERR] - 30 hydroxybutyryl ] kananycin A were obtai ned when adding up. to
28 nmoles of water per nole of polysilylated kananycin A, at 20%
concentration, 28 noles per nole is approximtely 8% water. Wth other
ébi nations of reactants, and solvents, even . nore water nmay be tol erated

be beneficial. The acylation reaction may be 35 conducted in sol vents
taining up to 40% water, although at such high water . 35
Wentrations one nmust ut| [ zeso&kmrt acylation tines in order ]do avoi d
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40 range in SheL{ﬂo eﬁk Aé rgeﬁtton b§0| \Bent S :
cont ai n| ?% A of te\mltléqhe){ %HvﬁtsstreatheVltlIWleylmng)dgenthe rﬂoc;el ation reagtion
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Pf i s Gprrigg, t0 about [ ERR]
for ot ﬁ FKI oﬁg ﬁ%@%’reo atqﬁ? hg\lratxo

1yﬁ€edr Sah O up to a
day or khsﬂaamauo(kmmula Howé\@ﬁm k YeimA sillmmwnth 45 tenperature
and, for acbh\Féh'ﬁf Alé of mb@yl with. g peil emlart @npem sheur e. " However, for
maxi gum PLEh] ggﬂmﬁlgfﬂ ﬁﬁate o :ﬂ‘qﬁ fhdtict tlge acyl at i on
at fromih yblu®ri® acu?;Clh! &hdnoiﬂ 1% yt <h$f tlle i pmlu&%,\yas eahifeg. pol'ysi | yl at ed

ami nogl yd{mem,\{lwnttlhssameSG}lerSllylamd’H@uamsa;umwe:i«acyl e wmlmhesxmteer than silyl on

an ami no peefs tEE—“i“ch Wat be conduct ed
0 oy SRS el e e e %&%ﬁ&ﬁff gh 15 known

in the asimd alslﬂts ase¢l bbtaihé da-f tli)d‘ wh e.saepl daa |b§mn andl ¢t dthealagtiva no ‘gr oup.
"~ Exanpl es hb‘?m&el!l ‘t i; e%;bh’—qui fd@tﬂBMIMFesn of-&-teemnpl eopamild i ncl ude the
a@&

_corresporl?liiial ize a‘%ﬁﬁ P' §:capéa"g1 SIytat‘%xyform c
©anhygr.i d@tﬁlter 5 weh dtlﬁl@'e ndd t @.Ssen& (W%rsﬁ tfh8, andsactive
“t hi oest erthks additien bfwetaoltld: ma:jnoios:)lvem E)rwaqylaﬁdl ofien ivee equpltyl ySsi fyl ated

_am nogl y €808 . As) e & ‘efaalfc‘fw@!rfﬂﬁ cpitnd preduct | free acid with
LR e wﬁ:ﬁ%e R 17006170 ane

Novm aﬂohthmcémm I;_de_llesl‘ldfntl . [_ - 369.- hin@l - b¥ -t he sgse of san
NN - cﬁ)"b h1 M4 were ohigine -'en'a @em ..Smoteﬁpﬁatzmre [cf Sout h
African EF{”OXI /o a{f g0

0

_ E_, S ﬂ‘%tt“’ﬁ% reagent
[espeC| a B may be té1bra HCoY : Cﬁc s

_ 2 cfaﬁ lﬁ]ﬁdﬂenea may-be.
di i sBpr opgﬂd@etpdmdsqlmtdeonummng upfc mﬁbm althwgh-at §@th-high water. 35

. nor phol i ofacyle ferfogyoid excessive 5 - 77, 1967
fESE Do e b
- Ang eduoﬁmuaatsotmeco hihg Op1o aBoit 40 Aptdferedd r: gei%n I'soxazal i um

'salt r ea m20[/mater%$e@ preferpd rijgge ihvvartel 87 nateAanmomssmrqﬁmth %yer J.

Aner . Eﬁgg o d rn%tgd%g&e]t%pgo)dents con@z?mmg very high water levei%‘c{he

1, 600, 453urat10n of the acylation reaction is not critical. Temperatutds iPth &ni m ne reagent
 [cf..C hbouSt-éQ?Qrtc abowd 100°CEmayVienieed (Ot rederion. tinGh emeingtom,abB0, 4065  (1958)]
or & heBf fiewsy [op R h’ﬁterlie@FﬂOn suglly- proceeds well ‘at 'room - 45
hexabr oMproREy “fre aﬁié%nff@tjﬁ ectmf %ﬁctﬁg 3k er'é ttotgo ‘E% 050) or - of
di phenyl p&ympthanybmazmeo . "4 8203 6205 (1972)1
o-etyaﬁthdeo @El'a’@d dﬂiatoglamrdﬁ (mtthettegs No. 18, pp.

cb-pi
"U"Ui

0 th t t
159§ 159§“ P @j“mﬁ,‘ﬁkﬁ yaIFh rtlﬁvggg@g bandba ol Letlers No. 49,
Ppp. S047F lsk clhﬁE aﬁﬂ%e\é fo ez{c ﬁtl@lﬁifaphﬁa@ corr eSDC’nﬁ' ng
" azol i de, ammegl;oua.rﬁxampldmfsdntablhec)dmmgder ot eefeeechAnmRﬂemm de nitrogen is a

ol OF e;s‘gg?lé yld%dqiiy 34 a' t “l ste % le?SSt tWO i
ni tr ogen ﬁ ith lthe oiys ﬂfﬁé je%?a 1 l es, . ;
benzi m daawtree adi&ﬁritﬁ)NN'&ﬁﬂ tfyl Rindini Qﬁfoh tce0b arnﬁtaq ives. As will be
10 appreéD@tléQjadd avikomd Weichet, @tsberlcntttahéﬂafr 1360 (19658 onby ihewse ofay be desi rabl e
" or C es%%‘e #\I - car onyldumldazole or and NN’ - carbonylditriazole [cf. South African
_ 136 cation . 63/2684]- .a carbodumlde reagent . [especially. N, N’ 60 '
dicylohexylcarbodiimide, NN’ dusopropylcarbodumlde or N -cyclohexyl: -
@ - morpholmoethyl)carbodnmtde cf. Sheehan and Hess, J.A.CS., 77, 1967
(1955)}, or of. analkynylamine reagent. [cf..R, Buijle and H. G. Vlehe Angew,
-+ Chem. International Edition, 3, 582 (1964)] or of an isoxazolium salt reagent [cf. R.
65 B. Woodward, R. A. Olofson andH ‘Mayer, J. Amer. Chem. Soc., 83, 1010 (1961)], 65




to protect the hydroxyl group of the acylating derivative of the acid of

Formula XIl1, e.g. when utilizing acylating derivatives such as an acid

hal i de. _Protection of the hydroxy group may be acconplished by nmeans _known
inthe art, e.g. by use of a 15 car bobenz Xy group, by acetylation or -,
by silyl at| on. . 15 I n:g-p fred enbodi ment of the S
i nvention the acyfating derlvatlve of thé acid of Formula X1l is an actlve
ester, and preferably. itsractive ester with N hydgoxysuccini m de, Q

N—hydr oXy- 5- nojpor nene- 2, 3-=di-carboxi m-de 1(300457# hydr oxypht halimde. In ;™
anot her prefe . _ > '

Formula XIiJ1 is ms%§ te'EL ggﬁﬁ gt de ﬁ)?%ilmdr%ﬁ E’r[ @F =20
LN O 0 1958 [TO!

anhydride wth pi Va|hle£a<d:,yclbﬁ‘ gﬁgg )ataﬁtlde (es UW‘ Ca’ﬂg; ,651@ &f %

benzyl car boni ¢ aC| d diph¢ ymhospherybﬁz E@DM JoAmeh €hero 298-&6205(1972)1 or

ani nogl ycosi de Ps cg % hosl Os %J%g mgﬂ“é—“ R %%;@é%%s

known per se, to yi ¢lo) hﬂoéﬂ@ % Hﬁéld corre ﬂe an yl

groups, for exanpl e thexoerespoading ay:nchemise/ dbyitroged msmSer\ofi fuasiaroiatio\itee r

preferably at I wplﬂlle AicH 5085 P wema S?Vl@@hmmeeculé
resen orn B ?@mé%’? %ﬁ?@ ”% Al

met hods. Thus, a t- Il Wcme Wytgfooyraffmwc Rinl Qi@'ﬁ’s\é eulal Or i C
acid, a car bobenzyl (X)W lzmataevﬂ%tmg der gehat anomnid. Iahd}:— hgoch“comyef - 30

napht hcar bonyl rou O $50 pli L‘; nowp Hghg arh eBomse ¢froup b
30 treatment w tgh zi'nc Mfﬂr‘glgi ‘gy(ﬁ)@g latllﬁilor){’%ﬁézac Qﬁngﬁiéhlfbg O tn S RUP be
treatment with hydr afiFoemd y KIHt B8 anna(eivh&ae} dnaGsrefeaBiRt its 1gktiae) sttz @ith N-
trifluoroacet yI gr o:}! ceratn t Nahydinoxy rborﬂr:@f-laﬁ-lde:drbanmmdﬁ bloocld‘nI ng
groups usef ul a%ﬁt"f o E‘ﬁ %

rﬁ)} ent t
mol ecul e as WE‘| -~ as ahﬁyﬂrld’emnﬂpp @ilio bdd, |b9nz cﬁciy}t% {ylcgé:c‘)%‘i ;Efra%fvg nzylgg)gﬁfg

XI'll are those of thedfornul ae {ERR]

-1

1, 600, 457 bic 1ﬁnter tl:;) sa:;y ation of tht:n golys;lilatzdvﬁzgpqgi tgdgnR are
al i ke or di fferﬁnt %f‘ rﬁﬁiﬁ Tlﬁsﬂfl g?'yu ore ple, p vﬁh 25
(1 ower)al koxy, X i s waler, rBerab arlow ,pmn mino-todkl rou Qimxi[ogl side
particularly prefer Grem |°rl! hejpeyl d¢-dralmmev alsp bhe:numm neasi de

5 groups forsguse nhﬂhtﬂch@oﬁ’ﬁ)@ﬂ #fdhigro yc?rB@n
car bobenzyl oxy, 5 tneatinentovitaamst du st mrgthctal dwatiyy hak tvapHoleaioyl grgtim B freatmente  Of

t he compounds of Fo Wmlh&dfﬂlﬁé% n gthgarl EP@T tbemg ehd the tiffporaaceyiipseupthyent R2

has the structure I\ff{:’ﬁg RS GleFut Y. goéﬂgg; Jes
such as -si som cisn, wmindglidosidé) molechie ,as %ﬂAEBhaéjﬂu?g%r&% E@é@lﬁ l>gf)ac!el ol i 2|5gg
such conpounds, t hoEermyild KITE arejthost o6 therformuide| appreci ate that any reductive
10 techni ques which woul d redugeothe double- ‘bond shoul d be avoi ded: Thus

for exanple, am no-bl-ocking gragps which are re gi: e by: hyg_rol ysis or by

nol ecul e is the cartm'ﬂeg‘éZ 3y f@&? qi%%‘ ﬁﬁ%"ﬁ%oﬁé‘?{ %Fqégboxy-lcockl - -

means of an alkali nmetal in Iiqy nialshould bg utilized, so as to
avoi d reduction of the double bo AR G850 Wit h! sugh techni ques as
catal yti c hydrogenolysis. 15 I eI ds of ‘pr ct were determ ned by
vari ous net hods. After renoval all =~ 15 bl ocki hg groups™gnd

chr omat ogr aphy on a CG 50 ([EWQ]) -col um,. the yield could et,:erm ned by
isolation of the crystalline solid. fromthe approprlate f Pae#l ons or - by .
m crobi ol ogi cal “assay (turbidi mg qc-or plate ) of the apprfopriate .-

fractions. Another technique '-g.tl lized was BT perfornance i qui d
@ Le—the aqueous

chromat ography 20 . of the unr& £d .acyl ation mi
sol uti on dbtai ned after 20 hydr{ IyS| S of the 5|| 'roup#s and renoval of
organi c . sol'vent but before  No. . . _ : _ C
| °o A
x3c-c32-o-U - and h \
. S o



hydr ogenol ysis to renove the renmaining bl ocking group(s). This assay was
not a direct assay for the final product, but for the correspondi ng
N-bl ocked conpounds. The instrunent utilized was a Waters Associ ates

244 hi gh pressure 25 | i quid chromat ograph with a-Waters
es Model 440 absorbance detector 25 and.a 30 cmx3.9 mmi.d.
142 gpack C- 18 col umm, under the follow ng conditions: Mpbile Phase:
A2%0, 2" propanol 75% 0. 01M sodi um acetate pH 4.0 30 Fl ow Rat e:
ni2/ ninute _ 1,600,457 30 Detegtor: W
at "Z5ZA T SETST T Vi — 0 0A—ACFS pu et -~ DVSO

~ Inj ect _ed and R?' arg Hc different and eggly, |§ % nNOz, OH / m .

35 Chart pgg@ggﬂ’;\'/é}’,ﬁ&” 1) 1:2'[, SCI ! §(§ q{gﬂ's' g Y 5 f above condl tions
gave WV tmcame isi théy cplbakﬂlz ycgromerpaneaeuy tpﬁbfmsélﬁlﬁo !éélﬂ tatively. The
resuPts %'I%%Eﬁféfty'} i el %‘?fl of Fl"lggreliar Xl ee the caﬂbebc@ne@ayf i casion as HPLC

assays. 7 %w\?ﬁ ‘%’ cherliocal names, the

f ol | ow n@ubbfituent RD aQVﬁlé’ strﬁ&ﬁre:c‘:(l)t\rqEﬁﬁg Joﬁtgm ol %5%’!:0 &‘éffll i Bis. speci fi¢ation.

40. AHBA aminoglycosides such as s1som1d_n verd Eﬁi SIHGG%DB dnfRIgh-401y dwaewbut yric acid

BHBAO utilizing such compounds 5@@ ¢ 1t i ya lp&eé}@f%&n UCN‘QBA HONB o

techniques whlch woul
N- hydr oxyx }jcj‘é) SIS

N-hydr oxya EIkEleélalrlmEdil&d lﬁorda shaﬁlbox iutiliz to avoid reduction ofthe
acti yat edo %: #5. Wpyihoccur with such techmques as catalgfic h{dﬂfgenolys:s
.0 3
0

4 IS h .
Ny ox g o drermisg iy g lhods Monrgpot) kgl ni Wi de

act i vat e@e aat y lisolatio the crystalline solid from the appropri @vr Qﬁ)é | carbodii m de 50
DCU - by mlcroblologncal assay. (tudndxylellrm I"qa)@dtub @&the appropriate fractions. - ‘
50 HWDS Another technique whlch -we utilized q{jqr nqgliguid ciggmatography _
DR £ umrr.dlﬁﬁd latlon e -aqueous so utlon obtained after 20
bi s(tri ng (ﬁb’ sid ﬁg removal of -organic solvent” b
trinet hy lhgdrbgeholgsy e &ve th remaining blockmg group(s) This abday %basJﬁUtQacet yl 55
_ t-BOC d1rect assay for the final p%%uq @Sifo dcked compounds '
- 55 "Dical; ;f‘%f %% e adyat At %;?% pregpiepor at i on for
orbance dete
- di at OFYB.CQ S. ﬂﬁf:xh f[? ed.l ,b l8§:oﬁm @ il:g e;ovalt e Rofim & Haas Co.

“for the ctmdgivas: ographl c grade . a vvea ly- aC| d catlonl c exchange resin of
< the car boxylMagbile®Base: pol yn’EQB%Q-rp)ﬂphﬁ‘olt ype. .
Bondapgck’ is a- Traderrﬁﬁ%oéfMMler@et&mM!at es for 2 series ofshigh
i 'iperf3§r rranceqlﬁj’tw i chromat og L@a@% 'ttg,‘ ums. - F13 o 30
.. 1,600, 457 .. Sensitivity: “0.04 AUFS . 13 AII terrperatures herel n are
- given in dedPibest: cent|grade DMSQised here| n, the terms "(lower)al kyl* and
(1 r)al k% °tet f‘@}mt o al k;fg or al koxy groups containing froml to six
" car gﬁ at ons - TAEATY herein AREMn .the clai s, the term "pharaceutically
- accept. abl e @hird sfeed variaifldirt 2 arinisafiich vafs tmcanomacwbade edndfiiofisTul @ | nmeans a
nmono-, - digave iraces vith peaks hich :ivéreha lems a;malqnamllt?g[ngﬂ Thy rdstiles i nteract ion of
one m)| 68{1 ﬁg@mq%gaepgf ;:b spegification as assays. _

tition- of .complex chemical: names, the following
abbrev1at10ns are sometimes utilized in this specification.

AHBA i L-(-) ammo-a—hydroxybutyrlc acid
BHBA -Cargobenzyloxy derivative of AHBA.
HONB.. = N-hydroxy-3-norbornene-2,3-dicarboximide
NAE (or BHB.A_-‘ONB’) ~ . N-hydroxy-5-norbornene-2,3-dicarboximide - :
45 ' activated ester of BHBA 45
' : .HONS .. N-hydroxysuccinimide =~ .~ .
-. SAE (or BHBA ‘ONS’) . N- hygll'_cl)gysuccmlmlde actlvated esterof
DCC : - dicylohexylcarbodiimide , o o ¥
50 DCU L . dicyclohexylurea . Do ) .50
: HMDS. - ~ hexamethyldisilazane - o
.BSA - : ' bls(trlmethylsﬂyl)acetamlde : : ' _ :
MSA - h trimethylsilylacetamide ' _ S ot
TFA : _ trifluoroacetyl _ a
55 t-BOC o tert. butyloxycarbonyl . S5

“Dicalite” is a trademark of the Great Lakes Carbon Corporation for
‘diatomaceous earth. -
. “Amberlite CG-50" is ‘a Trademark of the Rohm & Haas Co. for the
chromatographic grade of a weakly ac1d cationic exchange resin of the carboxylic-
60 polymethacrylic type. 60 .
“u-Bondapack™ is a Trademark of Waters Associates for a series of high
performance liquid chromatography columns.



with | or nore equival ents of a nontoxic, pharnmaceutically acceptable acid,
dependi ng on the particular conpound of Formula |I. It will be appreciated
that an acid addition salt can be forned at _each amino group in the

nol ecul e, both in the 10 am nogl ycosi de nucleus and in the acyl side
chain. Included anong these acids, are 10 acetic, hydrochloric, sulfuric,
mal ei ¢, phosphoric; nitric, hydrobrom c, ascorbic, malic and citric acid,
and those other acids commonly used to make salts ,of;-am ne- containing
pharnaceutlcala3 Most of the an1nog|yc05|d%93“ﬁedg startlng naterlals |n
the present,in e 'nu ~-rret-v-chtrad

ani nogl ycogide whi ch Isgpéfé‘??ifﬁ%ﬁh?é?mﬁéog&é)ﬁ %?%?5 i%ég Py tgu&gyr

descri bed 6'-N-net hyhlk rgrotip coraifihg BrofkNMOMSMix

prepared by net P W swsnd)hmemn;dlhéhqanialmi.dmttme“nbarapamtalbrai@fntawnahcbgous
conmpounds. The corrpo P9 il

et ve 20 sgalneth réff;.{% i ‘ﬁ;’fe%ﬁ%ﬁfgﬁg‘ra el s
anal ogously to 20dqte u\paracmlan@ feemulb/BTywill be cﬁxt)émﬁzula s of

Formula | are k gé? %&“0“ S’H‘? )ﬁgnﬁf llaft" m!IQPE he mpl t;otbrmthe 1 '
provi des pol ysi [yl at ﬁfi%ﬁn oSG e ,haﬁ’]‘g gﬁfﬁ digp 10
ami nogl ycasi des of Faengd nd citdic cﬁioﬁﬂd&hdhbage arcmm: oaly ised  niuka b1 Op 41 nﬁkdkl ng
groups ot her than Si Pgnltalmng Btmth m@eml bi(lies (()lt hetrtthant trlle tCl:1 I 25 am no
gr OUp Exarrpl e Pr egl%r Bf.mlﬂog yCOSI edsusie as starting ma elr_llasm epresent mventxon
PN T ERR® A Rk sn’b ‘M‘x&r‘é‘m&‘i‘&%‘%ﬁi}%ﬁw P 15

1

Sel ective Acyl ati on sfdikobey ()lteparmabhyﬁeﬂiohykﬂ 1-Bnowhy- in3fQe art for the preparatlon of
Car bobenzyl oxykanamy# gwslqﬁrmmtggeg{ﬁ?mu et h Ket Qne
Sl 1

6+ N- Cat bobenzy gy kgl e TR wyielion oo,
M of dry acet onitr o fdodides M) I(thU ouAdsiof Frd awéﬁ%ere
Hexanmet hyI di si | azanese{ 17 5 , 108 48 m m)l es) was added sI OV\A y over 30

m nutes, and the resutll;OIr Ia%PrFF; at "tr“é‘P é’d""f"ﬁ POZJE" %ﬂm‘)&b’@ ides
removal | of the ‘ggl velilo 3 dini lock1 s1 3&?@@“ @%r
vacuum {10 nmm, 27. 9argmo@fouﬁ. rmrp ous tal ned
[90.71% calculated -as_  6' z FramnIK 11 Th| S
solid was dissolved in 1% t‘°“ (ﬁ) @ [‘m}% 1 tr amgl‘ Ay -
benzyl oxycar bongdam no - Carb B.ﬁdidx Adf A@h rous tone5 30
nor bornene - 2,3 - di ceﬁr-UeGarlmbdayle&tkena (1 3.126\54 mol¢€) was smfneeinm

mol es) di ssol ved in Eexamet Ylé‘l ?"ZSm of g\&s e G‘t h 'Ieova y .
40 with| geod agi tat i 4y ekl lemr éﬂh‘ih §rr§!§xbx}§ affh@smv |
78 hours. The y@ébl owgcus () aﬁd)lcuﬁplas } vieuamo( sztg ofl @0wtitie, of 35

wat er. The pH of’ thea bmwe orléd ad jags 0? I ul%t |r6r'
vigorously at [ERR] g gym(%g e égsﬁﬂ? Mif d?c'and
the organi ¢ phase Waa%l % dicartfd éﬁte 105

conbi ned aqueouéOfra&ﬁﬁﬂmmowarcmsmmmo\mltd:fd'ﬁmwthyl kgtl’onea was adddsl shopdst at e40
The sol ution was pl awﬁlos fT*;pIEﬂl foa was shersd Wqunh r Th"of 5%
pal | adi Um on carbon ,g,;ﬁuag‘y mr@g,ygﬁz qéf%cs For 2
hours at 230. The niTeufeeo a§elv+ak mpadteﬂharno h:rgimp@tiasefavaﬁxﬁ'ﬁﬂtd:d\et}wﬂmnﬂh vvas

t hen washed witH45an Qi@HlZc mpine FCUO re wished. ‘é‘§55 11 ere
concentfated in vaR% 9%53; I‘l}b‘ ard)fb§ ﬁtl on a
Th@rimxt

5x 100 cm OG 50([E X GiarRg Ghrb .@mtevm n@ tH‘é
of watefr, unreacted kit ¢ltlma.l\;¥0 8l. of waLer-Tl(efc)) orl i atewaam:m:gntrat%ili

hydr O?(ybUt yryll lég‘nawg;ggumn f\'g'@i) gl#n w1t (ﬁ%ggp o\}\éarfterl(gigb%wd kanan%cm

ammoni um hydr oxi de h{'u?-&;@ lﬁ

hydr oxi de. Bi oassay, antllh!chl elutefthtDlITBISN gzldr5>6de mphdyta{atdmt aisl on
were used to nonit orregdy %asm@flmehmq th rved
optical| rotati or?sof ¢ mﬁﬁfi 18n l%rmo ©
percent, yield of 50|ﬂe eht abe rsemee d’cﬁ-%d:tﬁbﬂ )év@%fhﬂ@rf ﬂidr@rﬂesi are
drynessj; are summarized below : - _ _
c ' - Volume ' ' Welght : c :
60 Material (ml) @5 - (gms) - °(Yield : 60
" KanamycinA 1000  +0.115  0.989 9.15
BB-K29 1750 +0.24 - 437 320
Amikacin 2000 +0.31 6.20 474

Polyacyls 900 +0.032 0.288 2.0



summari zed bel ow. Vol une Wi ght 60 Mat eri al

(m) [ ERR] (gns.) %vi el d 60 Kananycin A
..1000 +0. 115 0.989 9. 15 BB- K29 o 1750 +0. 24 4. 37
32.0 Amikacin - ' 2000 +0.31 = 6.20 . 47.4 Pol yacyl s

900 = +0.032 0. 288 2.0 14 . , o _

1, 800, 457 : 14 The spent diethyl ketone
Ldayer was shovvn by high performance 'Iiquid chromatography to contain an
Ceadi4i onal -5% am kacin. The moudsf/ am kacin (6.20 gns. )- was fj ssolved in

=20 T - er_and a1 ut ed . fer nanot,—anmg—2¢—nm—of

[ sopropa % gn?alﬁt :32:&'#( !‘lgxi’&’tf‘i’raﬁnc&rwcb_ was o@r»al hed

6 0 gms. 5‘h8 udeh ﬂJaMﬁw gn&eva mg) 8Pi& 224 Bri@Bar at i on

[ L- (-With ERRjl- afrimethahéiRiRh d?%y ‘“pqi"p ghdl kveus sadded 1o Anduderi kaci n) by -
Heemy (594

Sel ec,5t i veraEiEaiano Rhess W%PR’Q'F of cw&a‘éw@maw Using $n 'Situ

- Blocking 10 A Poly(trinethylsil yI) Kanarrym n A Kananycin A free base

(18 g. activity, 37.15 m. noles Iurrledln 200 i -. of dry
acetonitrile- mgargﬁ,?,t&dgg_(rekgﬁ O-a ﬁiﬁhﬂ ape . (29 8 g., 184 6 m
nol es) -was addec{AﬁM&EmSGy Selettive A cydditidn eomt uﬁﬁmw@é stiirred at ‘refiux for
78 hpyrs t lrllbwmmr&tycﬂlmkmn Renmoval of. the sol vept'

t
andel” vaalgh %ﬂ&' e Emyssﬁ?' | Sole§34adHiSek 43 M, 94°90 [cal cul ated
1 . :

as kananycin abe ux Hexamethyldlsﬂazane (29.8-g., 184.6 m.

-N-[L-(-)po eBRR admd aver CERR tek\ aslstirkaluarafiax for 78 Hours .

(Ben Io%ﬁ@‘éf’;l gl ‘gg & 16“9 P’[Q Eguq S qjvent prglea@cpym fefilaes) was slurried
in 50 . SPEPIPYOLCETN T PPe Y5 LygHat SkaBF'Eyc’" '?‘r(f‘ﬁﬂplnyl si | ylIS acet ami de
(8.4 9., 41 37 m rmle) was added Wi t h good stlrrlng "The sol ution was held
for 30 m&dtlﬁé{;L(Z-O-v-amlnax-a- Idkahhmrtmaﬂlded over 3 ‘hours with vigorous

stlrrlngt P (B z&i?‘ﬁﬂg‘g&v"“ \%? %ﬁfg‘ﬁ% ?ﬁ) iﬂ‘%{?ﬁnA(Zng
: 1.0 ﬂxgﬁ

17.83 m 4%83% 55 3 g s Of dry -
~acet2ni t fak 128°, ddnd dde emmo\mm vigsrok tﬁf'ng4tchﬁlttbl$tloﬂ Be -sopyent was
renoved mlyotamg lgggmnélgﬂmh gl 7&3@,.% colowatgd Bssfbt(ﬁénl)m n 50 M. of dry

°, Th tir
ery" ARl ok o . nd iy pLRAEGs, GBI Lo am g
di ca#%boxi m de- e{sl ery (I%Ez)yl aﬂﬁnga ning 0- 63 hydrmybnﬁssrc janid380 1 . m‘“acei one

e R R %&%%%%@%ﬁ%@ﬁ%ﬁome " o ater

and t he pbb Dyvatbroine tiech (oo Io ere HCD Ehdﬁhiﬁu&l’\ﬁ‘asw&&d) aced 30.4 in a

500 ?ﬂ FimarS%GJtltl’aerb %tdso S/bbal!a eadbqnnﬁmwslcar b#n cat al yst

30 (Engel(il: Tt %Pf:g%mw; R SPRES ded ERR). The

m xture Vﬂ%c ﬁcpﬂﬂs m ( l()we &&Hﬁi@@@}»‘ﬁlcﬂﬁf&l lcﬁhl ch was then

' vvas hed Wiaksay :agamst E— cdi tovabedin aprexiomateyi 400 fmdgimia(®%ayieldwass hi ngs (168 m.)
et @émikagiad by i cr obi ol ogi cal assay agai nst E. coil to co¥tai n

apprOX| mately 11,400 ncg/m . (Ega{ﬁi;{é gld) of 35 ° -am kaC| n.

35 Exanpl e 3 Bfeﬁﬂﬁioﬁtdf QEN- (lf-— y-ammo-a-hydroxybutyryl]kanamycm A

1-N [ L ( ;!a)}{ligf&ﬁﬁl P'})&g‘ ion ok Poluitymethyldabicemgoyein A ( Ani kaC| n) by
Sel e rre gskll Kapanycin p\
pol y{t i r;ea “ﬂzs ?5113‘§“‘3”)f.?xa§e‘£p@%£su% 82108 (206 m

‘ol es) kacfmxgd: fan 72 honrs.lQOclemi' hghlfyeﬂdivy solutiofiOresulted. The solution was
stripped. to dryness .in. vacuo -at - 30—40°C, There was obtained 21.3 g. of
poly(trimethylsilyl) Kanamycin A as a hght tan amorphous powder’ [85° yleld

45 calculated as kanamycm A (sﬂyl),o] . ) 45

B. 1-N- [L-\—)- ammo—a—hydroxybutyryl]kanamycm A
- Toa solutlon of 2.4 g. (2.0 m. moles) of poly(trlmethylsﬂyl) Kanamycm Ain 30
ml. of -dry acetone. was added slowly 2.0 m. moles of L - (-)- p -
benzyloxycarbonylammo - - hydroxybutyric “acid - N - hydroxy - 5 -

50 norbornene - 2,3 - dlcarboxlmlde ester (NAE) in 10 ml. of dry acetone at 0—5°C _ 50
The reaction mixture was stirred at 23°C for a week and then stripped to dryness in
vacuo at a bath temperature of 30—40°C. Water (60 ml.) was then added to-the
residue, followed by 70 ml. of methianol to obtain a solution. The solution was

. acidified with 3N HCl to pH 2.0 and then reduced at 50 psi H, for 2 hours, using 500

55 mg of 5% Falladlum on carbon catalyst. The material was ﬁltered and the 55 .
combined filtrate and washings were determined by mlcroblologncal dssay agamst .
E. coli to contam a 29 4% yield of amikacin.



acetonitrile and 25 m. (119 m noles) 1,1,1, 3, 3, 3- hexanet hyl di si | azane was
refluxed for 72 hours; A clear light yellow solution resulted. The sol ution
was stripped to dryness in vacuo at 30-40C. There was obtained 21.3 g. of . ._.
poly(trinmethylsilyl) Kananycin A as a |ight tan anorphous powder [85% yield

45 cal cul ated as kananyci.n A (sil yl)-10]. R

45 B. | -N-[L-(-)*[ERR]-am no-[ERR]-hydroxybutyryl]kananmycin A To a
solution of 2.4g. (2.0 m noles) of poly(trimethylsilyl) Kananycin Ain 30
m. of dry acetjgne was added slowly 2.0 n1160ma57es ofsd - (- ) - [ERR] |5
benzyl oxycar bomytarmiTmo— =—tydrox UULyI rCaci g N nyur oXy—5—

50 nor Qor nene - 1 acet one
at 0-5C. 50 The reac?'f%%m%fﬁfg% by °”"am3w‘;‘féﬂﬁ‘ Bia @cﬁﬁN gﬁgnd t hen
stripped to dryness-in vacuo at a bathilvﬂ dahmﬂrEHBA '30- 40 Wat er (60

m.) was then added Aot MLF@QA hd‘l’ﬂ“’dvie of rret hanol to 5
obtain a sol ution. tggth 52 léﬂ“qﬁﬁ‘i %ﬁ Y 2ahd

then reduced at 50 psira [ Was ﬂdﬁdxla&f ours aﬁ@tiﬁh d to ‘
pal l adium on ¢ bon—@%@eﬂl kwl ChfﬁnéeﬁdtlbgmaZOQmsndles)m;raédhdoaﬂd;tehedonS—S

X . t h °

conbined filtra ﬁfﬁle IY% ﬁéfoF‘ hm}',’%??wé“*ﬁdé%%' prrogi cHl Cagbfay 10
agai nst E coli to con aln a o am Kacin

1, 600, 457 B. Acylation of Poly(tnmethylsnlyl) 6’-N-CiSKénaap I e Pr epar ation of

Ami kacin by Acyl ati on dTol ylgily (2454 gm.,
o ofuren o R A TR BT T A
A. Preparation ot M ﬂ1stepA above, (10.0 m. moles) was added over a period of .
5 BHBA (5.066 gm, Z@eﬁtymmlm}l wih stirBEH a dlst(}ﬁ& wan conthiued fon 7 mii es)( and

triethyl amne (2. 116 tﬁagm gﬁp}%’gg é’lg"%lawa%%enégjﬁh l‘k&I)I he 331[ g:i éve

dried tetrahydr 6ur |eg,511m&t alﬁ sé henxo
chilled . to [ERR PI ma Ired¢tiorC hixaire sas xﬁer 2\fgmd;'y1r%00ver mo,,,mhb ee:)ovwad; salidgled
over a period of 2- @ghedoﬁo aTi'fhe th elfPa}CFl ta‘
continued for 2 hour Eé th t“t"# E"E%Zé 8dl @‘"30.
clinb to [ERR]. ,B. Aﬁv trHetedatiin a"é‘m % o B
Poly(trinethylsilyl) 6 'EHkI—aﬁ]mpum ther p zdrmmaed mnl #uetUBa 3917454H m,
4.97 m noles, cal cult AN hQ ‘ﬁiﬂﬂ%gand& hilhe %f&%@ n .
dry 15  +(nol ecul ar fé TevEl i'/eif’é"a ﬁ,;l é;,t;a.ﬂm

sol ution of m xag otdd Kdna St ﬁqaseﬁt above 10 0 m nol esio .

was added over. a per| od of tvventy m nut esExa/,\ﬁI;lmstl rring, and stirring was
continued.for 7 days.. \\At'efre alaﬂﬁnlasf lkm by PeglatisiteftPdydtrimethylsidact i on

m xture, and the pH (5. 4) Cb?d]( t@goﬂ'% ) Mixg ,FERR]‘“"CS{fl rring was
conti nued for pour ptdls aﬁJ Ij’ﬁdﬁ@ar it A8Fed with ethyl . 35
acetate. Pol aCy at ed n%r-ﬁm ﬁ g aBOthmﬁlé %hdiNlthﬁethylﬁglacetaxaﬁe {MsAy@act i on
m xture was filteredgm. ,Af(l:(Bm nio s)n 20 \ndy of| dERdeed Iaeettrne(,\wstleeﬂ 3023°§sawe| ghed

0.702 gns. The extraEEthﬂ?mld?('li é}a@ p: Fi‘]Fi'P meg%%d e total
of 4x75 m. of g§hylig %’@?ﬁ%&f 7‘9’% 01167 £XRE SSSE b oxes;e %dd’é@ %
stripped fromthe aqu&my& lraqu;ﬂrocman lnqmaliatdmf bégae taGepmeais Bhe| mixiven waa s

subj ected to assay bjirrobfor | Hap & 294 resulting curve indicated a 26.4%
yield of di- Cbz ami ke Al dlation 25 The aqueous. | ayer. was. t hen’ hydr ogenat ed

in a Parr apparatus at P§I9(t pmethylsilyl) E’RREb Kwshprep#rcﬂrasnw@(ahmbrldﬁ 21',5

gm 10% Pd on c4¥ borj;‘ce ‘E'aﬁ‘l’lﬁéh e FORIP ‘P g:g jn 2 'gEm net
filtrate and washin la,edma,gﬁémg aéﬁbdao 2% .

yi el d of am kaci n. Auiimlnesc rrhé &Betlﬁilgmxtatel VEBs aqnpafdd)nt amidﬂitrpnﬁ)-l Jlmnoduaat l—5(2)0°1?r aces
e reaction mixture was then poured into m
of polyacyl and unr é?%vgggat éﬁgwlftrh g{rrmg, the pH (7.75) was adjusted to 2.5 with 3¥ HCI, and 30 50
stirring was continued for 15 minutes. Acetone was then stripped in vacuo at 40°C.:
An aliquot of the resulting aqueous solution was subjected to assay by HPLC. The
resulting curve indicated a 34.33%, yield of di-Cbz amikacin.
The main portion of the aqueous solution was reduced at 50 p.s.i. H pressure .
55 at 23°C for 3-1/4 hours, utilizing 2.0 gms of Pd/C catalyst. The catalyst was removed 55
by filtration and the combined -filtrate and washings were determined by -
microbiological assay against. E. coli to contain a 35. 0°/o yleld ‘of amikacin.

' © " Example 6 -
_ Preparatlon of Amikacin by Acylatlon of Pol¥(tr1methylsﬂyl) 6'-N- Cbz S
60 ' Kana A in anhydrous Cyclohexanone for Varying Times * ~ 60

A. Poly(trimethylsilyl) 6’-N-Cbz Kana A prepared as in Example 1 (2. 537 gm.,
2.0 m. moles, calculated as 6’-N-Cbz Kana A (silyl),) in 300 ml. dry cyclohexanone



Exanpl e 5 Preparation of Am kacin by Acylation of Poly(trinethylsilyl)
6'-N-Cbz Kana A in Acetone with the M xed Anhydri de of BHBA and
| sobutvl carbonic Acid 35 A. Preparation of M xed Anhydride

35 BHBA (1,267 gm, 5.0 mnoles) and N-trinmethylsilylacetam de (MSA) (1.313
p 10.0 mmoles) in 20 nl. of sieve dried acetone was stirred at [ERR],
triethylamine (TEA) (0.70 m., 5.0 m noles) were added. The nixture
refl uxed under a [ERR] atnosphere for 2 1/2 hours. The mxture was
cobieed to -200C and 40 i sobygoglshl orof or mat e (0 751.gm, 0-§l3 m., 5.50

i n.” nofes af g e roc Url de-Tmredratel Y, began
Lo seper SRESOR T B ,gtﬁ@éen @v%;:cﬁ ARotE G heyi o on
" Pol y(tri rmﬂdwbssdn)il fw@erN'l daﬁteufb 1 (6.215 gm,

4.9 45 H¢1nTh®PE%0hembmJWast édpmd utz hem( 9! C)c@ldGmnaﬁmcnm\da)c thas d| ssol ved.in

- 20 nf. off® . é sol ution

“wes cool e&%&i&’%&m@ "g‘i&%ﬂ"% '°" d‘ii %%@1@5’ 5}3' omstep A was
slowy adnié‘ﬁtranvneanciathaeémmﬁdafltra’%)anm vmsltuegs werkiSsayed asitrokidlogidalit Ur € was Shi rred

for an adenami - 1.1/.2 hours. at g&j then for 17 hours at _23C. The
readli on gy 1‘5 S%éaﬁfﬁ%"ﬁ&@péadeq ﬁ’f”Bptlt thi acylgiipn Wasﬁ?“t\/‘\‘/ﬁ?der dl [ERR] with

stirring, the . was adjusted to 2.5 with 3N HCl, and 50 stitring

was continued for 15 m hutes. .Acdtlene was then strippedin vacuo at 40C. An

. al i quot - ' ' ) assay by HPLC.

‘The resul ting curve |nq4 & Reap 34. Miggopiolasisabissayi(Awmikaciahyi kaci n. The main
por tjson of the aqueoq&-&a%gagm) Wa‘@u,{,;aw at 50 p S. batel ERR]lspressure 55

~at 230C for 3 1/ 4. : - The cat al yst

o was renpdggetion A 55 py f| 9185 | on- and4 Wo conbl ned fil mam and washi ngs

" were det eTAFHPES by microffi'dffogi cal - addHy against’ E. coft¥ %0 contain a 35.0%

yi el d of -am'kaci n. .Exanple 6 -Pgg @tyl on of Anikacin by Acylation of

Pol y(tri met hpebsurdtioh of Amikdcalts Adytation of Poly(trimethylst@)6l-NACba anhydrous -

Cycl %Shexanone fdiamv@r ipi AnthydronsgBetrahydrofuran for Vamgﬂwes Pq] gt ri medthyl silyl)

o v Gz Lok I A e i e gk it "ol s,

cal cul at €4 & %A ;&bﬁtxma)ytbﬁaa@m@fmn willuplizei &4 ohexanone

1, 600, 457ﬁolvent mstead of dry cyclohexanone 16 was acylated for 20 hours

at 230C with an NAE sol uti.on.in p ﬁ ‘cycl ohexanone (10.8 m . of ' 0.1944 m
mole? . sol ution, 2.10 mnole) V¥R reaction mxture. was thed¥ added to
©.150 m . of water, wth stirring, andvltchmqmgmé&sﬁay(m&aad) usted to-2.5 with
3N HO . The cycl ohexan%— $a¥t'r i py : nd an ali quot of
the 5 remai ni ng af@BeEEk e was "t’%‘ﬁ’éﬁt’fcor assa'il‘atﬁy HPL.C. :
5 The maigL.p@ntd on of thg Agueous phasexgmag reducedagigder 50 p.s.i. [ERR]
pres¥ur e Reattica hour's at 113&%] ‘using 1. 2]5@%1 of 10% R&i$3Z cat al y& . The
" catal yst -was -renoved by f||tratFj(on 2 d the. conbi ned filtrate and washi ngs
ver e assayedprgla?itf& o?AﬂHl&a%ﬁ'dyy i‘% MhettbRilyh) 6-N-Cbz B Reaction A,
above, was:repeat e”ana€X G£Ahhyld 5111 nfoy Vadyin@ITimgs cont.i-nued 10 for 115
hourgﬁ i nst ead Eadm6 hamssepehieélempﬂ\thztrtmcmlam wat|comtinged,fof #i kaci n) HPLC

hours utilizing dry dioxane as the
Aissa 15 lﬁlExample 6 B was repeated ixc ‘EEE% tﬁenacl§§tcénruras cor-lr H\Elpd B&' rngat ri ItS
_ Plate - 1/2 rs utlhzmg dry dloxane as the solvent o
Yields . _
. : L _ _":Microbiologjcal'Assay (ar_nikaci__n_) _
4. - .. HPLCAssay = ~— L 40. L
- B o o '.-di-Cbz amikacin . Turbidimetric Pla’_tg-_-_ .
'ReactionA | 39.18% - 4327% . ¥36% ..
Reaction B : 42.82% . . 22_.55"/0 R 33;37“/‘,: : I
_ ' Example 9 o
45 Preparatlon of Amlkacm by Acylatlon of Poly(tnmethylsﬂyl) - . 45

6'-N-Cbz Kana A in Anhydrous Diethyl Ketone at 75°C
To a stirred solution of poly (trimethylsilyl) 6*"N-Cbz Kana A prepared as in
Example 1 (2.537 gm., 2.0 m. moles, calculated as 6'-N-Cbz Kana A (silyl),) in 32
ml. sieve dried dlethyl ketone at 75°C was added a solution of NAE (10.8 ml. of
50 0.1944 m. moles/ml. of diethyl ketone, 2.10 m. moles) over a period of 15 minutes. 50
Stirring was continued at 75°C for an additional 3 hours after which the mixture
was poured into 150 ml of water, The pH was adjusted to 2.8 with 3¥ HCl and the



Reaction A: 49. 18% 42. 87% 39.16%

Reaction B 56.17% 55. 39% 38. 45%
Exanple 7 Preparation of Amikacin by Acylation of Poly(trinmethylsilyl)
6'-N-Cbz 20 Kana A in Anhydrous Tetrahydrofuran for Varying
Ti nmes 20 A. Exanple 6 A was repeated except that dry

tetrahydrofuran was utilized as solvent instead of dry cycl ohexanone. B.
Exanple 6 B.' was repeated except that dry tetrahydrofuran was utilized as
sol vent' i nst eag;of dry c¢ycl-ohexanone. 25 1,600,435 17

‘Zﬁl oD

\,\(,:M d; ' | ﬂetﬁAH%%w strippedhi ﬁfﬁ?}LﬁPFé ey of analiqugt-af <
crobi ol ogi.cal Ass f% ?I’-"Ej‘g’}i" %A T assqy, pfianpligeqtrqf the
ueous phase a 39.18% yield of di- .
Pl ate Reaction A The ,mailig% ?&‘bf the aze{)us' phasé %@1%%51 under 49.8 p.s.i.2%; 18%
30 Reaction B pressure for 3 18%hod3f8%t 23°C; using 1.0 gm. of Pd/CocAt4lyst. The catalyst was. 63%

30 Exanpl e 8 Prepar deoygd gy enc pefl B %\wgﬁr&ﬂif@ﬁatef'anpdw hings| wese fasgagéd y| ) 5
6'-N-Cbz Kana A in Wg@%ﬁﬁg%gﬁ%r wyhidimetric ‘Tﬁs%g‘oﬁgg %&5‘{%‘5’?"63% was
repeated except that the dcylation Was continued for 4435 hour s .
utilizing -dry dioxane as the solvent. - ' ' ' 35 .-

B. Exanple 6 B was repeated. except ,that. tB %tio sy ed for 18
172 houts,uti 11w ng dry. deie et s e il
Assay (am kacin) 40 A. Silylation of Kanamycin A Using HMIDS W&SEMCS 4 CafalystC0Z "ar ni kacin
Turbidinetric . Hanpmycited Cl0igmnofA7.6%; purity, 20.14 8Omoigs)in 100 ml. of sieve-dried

43. 27% SERRUITEAN, PEyBll Lo eflux under 2 ajrogongimosphere A mixure 96 559
33.37% Exanpl e19 45ml,, 0.856 gm., 7.88 m>mBRAIwhk diad B ¢t mﬁﬁgaﬂmiﬁéﬁ '(;vaia of. 5
Pol y(trimet hyl sil yl )period of 10 dilmuGs.-Reéfl@bwasamntinudd ifor 4484 alroairl the m%h wiet one

at 75C To a stirred Hef spoledreopsenated invaqup ot YallpY visgquy sygap jod wasignhigh
prepared as in Exannﬁ%ﬁ[;ch?;%gpﬁfgﬁg ”"_gfdodi RYOAUSh I 52> c%ﬂ’sc@:?%&alﬁ 2tgd 23 opz
Kana A [ERR]) in 32 m. 'sieve:dried diethyl ketone at 750C was' added a
;ollgt i on o:‘ NAE20( 10.% ‘%Fiof 50 ~ 0.1944 m nol es/ m 'Qf d_i et hyl . k_etone,'zg
.10 m ol es) ‘over yﬁtﬁ‘hetﬂhgz}ﬁ ik 008 o0, Bl bR RSaRAT hited S
V

750C for an additi onghbove issola¢d ig 250M1. 6fsi riéd ackloh€ atVI3S anfidtiéeddoledt® 150

rkﬂ. of water.. The pl_-z;nifrg% ¢ ru%gcgéléz @%Aﬁtﬁ%ﬂ@hssm ﬂ)g]les and%;l‘%héof. pfilxiiljéa%gll '
etone was stripped 533 ith s 5;%%3%;‘“ yire was allopeg (gistapd un
aqueous| phase i ndi Cajorgiythtenda g )ﬁ:é%tﬂlt&gb Vot oé’mﬂﬁg%ﬁomde égrpﬁefrﬁglroﬂjglag”i%sn
of the aqueous phase<hmbinutecTheamsictute

p VBifiute €THe Gl stirded aB0-p5fof 1 _hc[LEHR]Jt%p with svates tfeqrtH 3 1/ 4
hours at [ERR], usi .r%:itﬁ@t'r_- ,.'azgt dﬁ@ng&’taaﬂgstl‘e.niog' in ali’ 8 fq sglution . .
L . - e V . {+] . r SUT a - Sl
rerrpved .by fi l tf@at I Ol /ﬁyﬁn.c 0 @t a i‘geﬁe li%gcére gn%g e sf'l %1%1 s%ﬁ%yedso
5 microbi ol ogi cal | y HiilitéiEbacaktrdled tdrca) 0 MR fIvicud BSAY afid ek chadged oA OG- bE| d
and Pl at e assay. shovi®#l,'280l6%e leé_rdtesiaéarhg_ﬂcm.)mwa&wmdatinpmat@aqdﬂtmdm ¢h by
the Acylation of Pol }X("gh[‘%?m }?Zyﬂgagg‘gmhyifi;“s °g‘a"}§9 ﬁhﬁéﬁ{;‘]&ﬁct“h“-m@& 0-5
After Back Hydrolysis”wT: er = Alﬂl,& éi‘fﬁ &1 on. of Kananycin
A Usi ng; HVDS wi §§1 TMCS as' Cat al yst Kananycin A (110 gm of 97.6% purity,
20.14 m noles)™n 100 m, of .sieve-driegExample | s
~7 " Preparation &t/ le caciti by the Acylation of Poly(trimethylisilyl)
6'-N-Cbz Kana A with SAE at 0—5° After Back Methanolysis
A. Silylation of 6’-N-Cbz Kanamycin A . - .
. '6’-N-Cbz kanamycin A (20.0. gm., 32.4 m. moles) in 200 ml. of sieve-dried
40 acetonitrile was brought to reflux under a nitrogen atmosphere. HMDS (47.3 ml., 40
226.8 m. moles, 7 moles per mole of 6’-N-Cbz Kana A) was added over a 10 minute :
period and reflux was continued for 20 hours. The mixture was then cooled,
concentrated in vacuo, and dried under high-vacuum for 2 hours to give 39.1 gms of
white amorphotus solid (95.4% yield, calculated as 6’-N-Cbz Kana A (silyl),).
. 45 B. Acylation S . 45
Poly(trimethylsilyl) 6’-N-Cbz kana A (39.1 gm., 32.4 m. moles) prepared in step
A above was dissolved in 400 ml. of dry acetone, with stirring, at 23°. Methanol (6.6
- ml,; 162 m. moles; .5 moles per mole of polysilylated 6’-N-Cbz kana A) was added
and the mixture was stirred at 23° for 1 hour under a strong nitrogen purge. The :
50 mixture was cooled to 0—5° and :a solution of SAE (11.35 gm., 32. 4 m. moles) in 50
120- mt. of pre-cooled, dry acetone was added. The mixture was stirred for-an
additional 3 hours at:0—5° and then placed in a 4° cold room for 1 week. Water
(300 ml.) was added, the pH was adjusted to 2.0, the mixture was stirred for | hour,
and the acetone was then stripped in vacuo. The resultant aqueous solution was
55 reduced at 54.0 p.s.i. H, pressure for 17 hours at 23° utilizing 3.0 gm. of 10% Pd on 55
carbon as catalyst. It was then filtered through Dicalite, concentrated in vacuo to '
75—100-ml., charged on a CG-50 (NH,+) column and eluted with water and 0.6N
NH,OH. There was obtained 52.52% amikacin. 14.5%; BB-K29, 19.67; kanamycin
A and 1.71% polyacyls. : S '

35




acetonitrile was brought to reflux under a nitrogen atnosphere. A m xture
of HVDS (22.76 gm, 141 m noles, 7 noles per nole of kanamycin A) and TMCS
(115 m., 0.856 gm, 7.88 m noles) was added to the refluxing reaction
m xture over a 15 period of 10 nminutes. Reflux was continued for 4-3/4

. peurs and the m xture was then cool ed, concentrated in vacuo to a yellow
vi.dsous syrup and dried under high vacuum for 2 hours. The yi el d of product
23.8 gins (97.9% calcul ated as kananyci n A[ERR]). 20 B. Acylation
Ply(trinethylsilyl) kananycioad® (23.8 gns., 20.14 m nol es)gprepared in
-~ step A above was di ssol'ved .1n ¢ (0  Of sI eve dri-ed acet ore at -1 ERR] and

then cool ed 't ®régafdBbn oM Winfaciti By npﬂig]ﬂﬂ@@@ﬂ-?& ('ERmJEWlsﬂ 10 nol es peurml e of
pol ysil yl at ed uhrs atviersse atkeke Back\VHlydr oﬁr i$. with Mguerand the mi xture was

' aI | o d Uy ycm rmdeptht dMGE uim Aestod@ileri Hﬂtlges NAE (19.133
n'\ge %)ngl%‘ﬁ'&liﬂgge tﬁégzﬂﬂ o ole)%?as@gi Ed ¥rl ?@elgl. of" nyC| n i‘) in 108.3

of ackikdnRetdmtrild RER datoxser To the! stl Uy@eq The mi xture was
stl rred zjrwﬁlﬁwanﬂlnhﬁmc‘r) as. Blﬁwd Wﬁhmmbbs,,mmkspﬂ raoi osted to 2.6, and

e e SR T S L A R B e S RSt 0 (e
reﬁlpﬁaté of Gr ACHald daa tel a oné-R4lf THdDeddr! ng .0 gms. of

reduced

10%déal. The orixtimerwaa soeled af a:loyxsﬁempélibmw edweﬂehtdfdeﬁca tacky M xture was:

f| |tered™ dried(yn 'r@esfl- “mg@ g ‘@S@auramwdﬂdry i'n vacuo at !

. [ERRk an gl insol %1 : 1‘1’["‘%@ si'n, . 5x.100
em ) Tt b adkb'ﬁ'é’éld\i@-hﬁlrdnad\d;ﬂehﬂéhﬁ i rwms S Bhietid 0 N'3 N NHAOH
Ther e wabtaired 1064 266 @E@/b&mteamltaqky@ﬁrﬁ%(%/o ld dalaB%dBBr K29, 26 47%
kanamyci reemysiq Aé“ !Lh% pol. yacyl s e

- Exanpl e. hlAc lation = - PR 35 Pr epar at i on of - Ami kaC| n by
t he 8¢yl at i emy@ﬁm&wlym rcanmtyéiymm g4|g)'n aoownmmeki aRd Wi didp SAEa@t 0-5 After
Back Met % gascdissolv SIQ)'F'd ed pge i # 2&° &1d-N- Cbz ‘kananyci n

der;

A (20.0 @“@f:; @i’; yddzm,&ﬁﬁ;zzgﬁ"“ﬁw o0 ko “acetoni 11|
" was brou deffel vasuud) GAE (3. 70ph.) 08Sm ah sﬁae kss) GGl 47 3 . 40
226.8 m pm¢°e!¢ddl'7yamloe¢sw @ddedoie agkriglof K1 anmtd{anrahé\wmswesddedzsnver a 10

‘minute pi “'f° : ‘ff} WH%“'Ed‘ﬁ ﬁlgié % W% rocqiyEe jfi xt ur e was t hen
~cool ed, ,.;, %,rnr;a am'k?:marcl%l ?JBelgd' frder 6\73?: Jth for- 2 hours|to
gi ve 39. 1 gns .of whlte armr phous solid, (95 4% y| el d, cal cuI at ed as 6ﬁ -N-Cbz

| Kangea [ ERR]), e13 ...
§8| y(tri rret?fﬁ%ﬂ"?&‘iﬂﬁ@ﬁﬁ@gf ﬁeﬁc‘f ‘i‘%ﬁﬁ“,‘"hélz 4 in. mol%s) prepar ed
|n step A aRansnydmA G035 of et Pu Qble oy th stirring, at
[ ERR] . I\/@tllrﬁnme- l@d Gcemlmt ile 116523°. riinetmlamme('EEAMBW @4.5 gmnlm 70f pol ysilyl ated

6 Cbz eperHien. Mpschranait L A seltion of230 1 hour

: undg_rs a tnc u@&r‘% ﬂ ontm \mg % g’(ﬁMEd t OJSO =8 nd a

sol ution amf thSAﬁ'xt de whs Sdmlegfito rqom'3t2mp afiire, WD ré&Epon Ild’ixg fine dddits

pr e- cool g@A Seme@ted 9t \Iﬂ%ﬂ%@ed’% ﬂfmledrt ?ld 51 tsmpqrated for an
soh wis

addigyi onglyce n IS SEe :§ ’ﬂﬁ& {0nie m fog | week.
Wat er (3@@; TR Fmgogﬂ ? ,th mxture was
stirred fmbrof THFoand drizddo zlmlmsoofél" EleasH(IlhEm csmbun datlenandacuo The

~ resul tan "%‘éﬂ%%@ cQ S°“d # f higk vagupm ri2 [ ERR] pressure
for 437 hgﬂ‘rs o sﬁhanfm rng‘; gy W‘gﬁqﬂ“"&?’ﬁm AS% t8#Bon g3 catal yst.

It was then f||tered t hr ough challte concentrated i n vacuo to 75-100 m .
charged on a CG 50 (gtERR) colBxampladd el uted with water .and 0.6N [ERR].
There was obtai netfP2" .Kﬁgjhm‘lygff“g%‘@@ fI&ing19. 6% kananycin A and

1.7 l% pol y ag¥dasnycin- A do:684R, -77; purity, 20.58 m. moles) was suspended in 200 ' : 18*
ml. of sieve-dried acetonitrile, with stirring, at 23°. To the suspension was.added 50 _
bis-trimethylsilylurea (BSU) (29.45 gms., 144.01 ‘m. moles, 7-moles per mole of
kanamycin), and the mixture was brought to: refluk under a nitrogen ‘atmosphere. -
Reflux was continued for 17 hours and the reaction mixture was then cooled to -
room temperature. A small amount of insoluble material present was removed: by

55  filtration, washed with 3x10.ml, portions of acetonitrile and dried (1.1381. gms) 55
Infrared showed this to be BSU ‘plus'a small amount of unreacted kanamycin A.
The combined filtrate and washings were cooled at 4° for 16 hours. Additional solid
separated, was recovered as above, (7.8 gms.) and was shown by infrared t6'be BSU
plus urea. The light yellow filtrate and washings were concentrated in vacuo at 40°

60 and dried under high vacuum to give 27.0 gm. of a white solid which was:partly ' 60
tacky and partially fine needle:like crystals. The solid was treated with 150°'ml. of
heptane at 23° the msoluble pomon was removed by flltratlon, washed with 2x50

urt



Exanpl e 12 Preparation of Am kacin by. the Acylation of
Poly(trimethylsilyl) Kana A with SAE at 0-5 After Back Hydrolysis with
Water A__ Silylation of Kananycin A with TMCS in Acetonitrile Using
5 Tet ranet hyl guani di ne as Acid Acceptor . o
5 Kananycin A (4.88 gm , 10..07 m nole) was suspended in 100 nt. of sieve-.
dried acetonitrilé with' stirring at [ERR]: To the stirred suspension was / .
added tetramet hyl guani dine (TM5 (16.234 gm, 140.98 m- noles, 14 noles per(’
mol e of- kanarrycgn A) The m xture was heatenbztstp ref"ux and TMCS (15 32 grnlg
igomggu[ne s.é,gl’l od. A hﬁortl nsof ' iﬁg g% ‘f .m' i rmfd' gh %\ivn z)
m OITID “ana” §
one-hal f of the Tl\/C&onJS‘Ead'atbﬁﬁd’baﬁddB@° aﬂ_d'lﬁ'ldmwﬁaﬁfhigll‘le\g@@a%e ﬂfbu&sQo ’599!204
t enperat ure, concent8§ms @fd’vhtl (%d!ea?tgmﬁersd sheetrimof whi¢hewhs eypibel fohpaysilylaedium

for 2 hours. Thésol |:§fm whawed the Jrofit tp rouai an)averzag ot a2 5.
I nsol uble TMG HC vvas off and washed w th 5x20 15 m . portions
of THF. The conbined fi Itrate and. washi nggxa\pﬁ,qeelyoncentrat ed in 15 vacuo

at [ERR] to a tacky resi dhepaatdnchfmmdkast théliAg amoalmart(fﬁﬁrett@lshﬂprs ‘There
was obt ai ned 10, 64m/£ns of Kap at“f %ﬁg&?& lytatégtm Peutemiol el d, o
cal cul ated as kana gf(%ait i ssuspend d in 100 ml. ofsnev - 10 :
Pol y(trimethylsilyl )dreanedmpgrie, rE4atQm The s blsion wikbrdght W mhslties |
step 20 A above wasa uiiregen|puead atndn HJMDS ms 322)2msa t%e-rdrmcéd amoteelpe' mvh:toh

stirring, at 23Q anoﬁ"’{ﬂ%’ ?ﬁrc ftep ginptes. Reflu wp
e e e i pe e b Bt 15

-
H

100. 7 m nol es,

the sol ution was staaeld résiﬂue(ﬂ@h%yuutﬂe&ldumharasmﬁkfny&hm wagypm - SAE ( 3 70

gm, 10.57 m noles, S%EICGSS) in 40 nl. of 25 pre cool ed dry acetone
I

was added over a. per?o’%ﬁ <t kSam ‘E@tgz '] 5AS£ red for .' '

one hour. The ra0Oxt Ul’cﬁssmtlm Cgf”:l&le ied ﬁ\gh irrif aé@ﬁ L"l's't hlhgblll;éﬁ)ﬁ '

give ca. 50% am kacmddettal 3%8@;&)18}?& AE_{&%%BE* Kﬁil,olecast nﬁﬁl?ﬁ quna mylei an and g
5- 8% pol yacyl s. ExarBf} ethylsily d';‘t“'amycm égflg%g?%é glg Oy_ﬁ Plife’t??l‘%l lyl)

kanany i h A Usi ng Trd;fsf&srsfz:;mmdﬁmpg Rk e

Acid Acceptor Ranamysired & 0-5° oxgalnmsan tHe e é sthnd, m1Q° d Fom ot &5 )6 WaSys

suspended in 100 ni hOBTS ‘é’ @v E’{%gdm PHl“taeathttsteESQ)Z 5 7md the h}y#ra/nilqve

(TEA) (33:8 m.., 24.% ja%%b gg ASDn was
brought to refl ux. ﬁ ° ’Eﬂw onaé‘:;am %ﬁ?{ﬁ%ﬁ trg mg 21.3

gm, 140.98 m 3vle lcahtv 8215 chtomatgegphad @t (mEJta leeuB to gibe maﬁﬂmmpvez% a 2§
m nute period. Refl BBKAY 7(?644@315@@241‘26/ @Wﬂﬂléla%éﬂlﬁpﬂmb and the -

m xture was cooled to roomterrper ature wher. eupon l'ong fine needl es of TEA

HCl separated out. The . %E&Eteonv%a cepr%ﬁ{ﬁlataﬁoﬁo h%%k h&ﬁ erature for

ca. 16 hours, concentrate d dried for
2 hours 40 - 3nder high vacuumto ulfereio Anicacgelyitﬁcky solid. The-solid 3s

was triturated with 1080 areflp 'HICHQ (Bh j neSOTiEAof HCI
o 1o o ot e e "“‘% %iﬁi‘r@ﬁ%ﬁ f"ﬁi",\ﬁf

of TEA - HC. The cemmdae)éctfmtgtzfateaoan heBSidAGFas SBII&T 16 QBE i tr'eatvﬁ oun
vacuo to a sol ‘8 andﬂE‘lWeGr d#’ﬂ 23 hfoy 3¢ minwte.aY sofution of SAE (Bied zen., il m.

obtai ned 19.3 gns of HNKCIEL S %r”fiﬁﬂfih RETRRITOEE ATt oo o Ehunt st 2.5

orange Vi SCOUS SYI URith 10/, H,S0,. It was stirred for 30 minutes at 23° and: then concentrated m vacuo

45 Exanple 14 F‘;r epatc&temow THF. FPbdn;e ltltnngr:andoyd solutign Wasléainastyat Hispresgure
Bi s- Tri met hyl si*Pyl u f@g‘aﬁ Tgﬂtel% Y g?%[netagiﬁyﬁ%g ﬁidtlgﬁd Sggtr@é‘?g:g;
nol es) was suspende i gs(lSO )w xg?{éd‘w 1%%&&1@ st P 1 h
stirring, *at [ERR]. ediototdd ﬁaﬁusznemsg/ﬁm (ms/ dlyicld clin met |yl urea
(BSU) (29.45 gns., 144. 01 m-"mol es;: 7 nol es. per-u m)l e of '
) ' Example 17 . :
. 50 ' Preparatlon of Amlkacm by the Acyylation of Poly(trlmethylsﬂyl) : 50

Kanamycin A with the N-Hydroxysuccinimide
- Ester of Di-Carbobenzyloxy AHBA '
A Preparation of Dicarbobenzyloxy L(—) a—Ammo—a-hydroxybutync Acid N-
Hydroxysuccinimide Ester
55 ‘Dicarbobenzyloxy L -(~) -a -amino -a hydroxybutync acid (8 gm., 2065 = S5
m. moles) and N - hydroxysuccinimide (2.37 gm., 20.65 m. moles) were dissolved in
50 ml. of dry acetone at 23°. chyclohexylcarbodumlde (4.25 gm., 20.65 m. moles) .
dissolved in 20 ml of dry acetone was added and the total was agttated at 23° for 2
hours. Dicyclohexylurea was filtered off, the filter cake was washed with 10 ml. of
60  dry acetone, and the filtrate and washmgs were combined. 60



kananmycin), and the m xture was brought to reflux under a nitrogen
at nosphere. Reflux was continued for 17 hours and the reaction m xture was
then cooled to roomtenperature. A small anmount of insoluble material

present was renoved by 55 filtration, washed with 3x 10 nml. portions of
asetonitrile and dried (1.1381 gns.). 55 Infrared shgwed this to be BSU
s a small amount of unreacted kanamycin A The conbined filtrate and
WAshi ngs were cooled at [ERR] for 16 hours. Additional solid separated, was
recogered as above, (7.8 gms. ) 600287 was shown by infrared to beZOBSU pl us
urea. - Ime 1 I% fé‘(ﬂ ow 11 [ ratre” amd derll mgs” weT e concentTated—Tn vacuo at
t

40 60 gth“age Xagu dg ¥ (g] Q (Wi te sthd
whi ch wa r@@ﬂ en s & 10'0 mb;tg%asa ol YoolebyUf °e§]§.e%m ¢ crystal’s. The
solid vvasdnssoleahedoﬂr\mt tmfaltS'Chcndone dhekrd tonrves a¢ole2!36 0—5Pe3. 7 mbof ubl e portion was

r emoved iomjzpq . water was aqﬁﬂg 1989 tlw slettgkgg stlrreq_g 0—5° for 30 mmutes 5
1, 600, 45 nder moderate vacuum

To this solution was added the solution of the di- bz-blo Igeg awlat Qéegg ons of heptane
and dri edhrepated @I Stép A, ndIM6 .mikureVidstsBrrb® idd-e5° (o5 ownn rared to be BSU

plus ure lxtuirdwascblmdmtdt Vta.tdrttthapﬁ \mddmashto andeheaq;mneem rated in vacuo
at 49 ané‘h o TR qyRONs a6 ::Yauge rom kgj:ll s 2 gne0 of white
needl es, doigacia) z{%ﬁ nsﬂ@;:‘latuef kinﬁaﬁ’&la easﬂsﬁ ysilylated 5
kananyci muﬂ&unm‘lmlyia@ﬂs ons showed the product to centai.n -an average of 7.22
5 tri rrethyIsHyI gr-oups. Exarrps’se 1%& eparatlon of :Am-kacin by the

~Acyl g i on -of f ial Desjlylation
Wthpst 3 But éﬁgﬁ&hu HF{)&}’( chik ";‘ﬂf E{w&.hr)\ eﬁ”(a[[l)rs:qﬂrrrgft' hyl si | ylls) Kananyci n
A ' KanamycmA(llgm 227m10mmﬁa tﬂomgﬁoﬁm@a@lmwhe@&d%Q m nol es) was
.suspendeo“’l]‘h‘l ‘}Q@ng lﬂ:%%i °$T“’éVé?°t°EI‘F k%%‘:n%ét“ F\gﬁg'gg‘l'?bvera[?%“%ﬁrrl ng, at [ERR].

perio :

1
The S PRSLintlesliad te Tl e ’9‘3&%&! FUPO0URHSI Complird SRR oRMFEE ang) HVDS
(23. 322 gfiea. 2-1124hhuEs The sohiies was/cooed 6523 nd thelselvent wharempyedion A) - was added

over of paly(trirgst WI apytie Anasedfopmy repigud5  hours and
~ the mxt e‘sggg\égﬂ ?l"?ff‘li;?selﬁ“wcfno errperature concentrated in vacuo
15 and dried for ‘2 hours under hi gh vacuum. There was..obtai ned 24.3 gm of
a whid e, tacky resi due ( %ﬁl‘@mﬂﬂ 1% |.cL Iat as kananycin ERR]). B.
Acy! atlon Per?‘tePT‘r g ” Ao 5‘ g Y5 B epared #h step A

above was. 20 - d| s Khﬁh Y 'B“ﬁ)vlth ]§| ev 'Hrgl ed acetone, with =+
stirring, Aamreﬁh%ﬂmn'm Ptoly(temstrhylsub'l)d(anmsscm B Qﬁagaﬂdﬂls ‘With 3FMOS anedi ol. (9 25

'-mxturétt;:mgtmatt g A

cool ed atmélesper bl of KanZmydi1B), was of&aﬁ&loﬂ nlitn&ékfallowe@f»y pr e- cool ed
acet one V\lalyl aﬂ@k@sweﬂta?lsr '&qutoldtucﬁwaﬁbdiltxed fom'thtes Wﬂ'rheomnlm ure was 25 -

stirged olyg 0 %ilﬁ %0 cgld room for
ca. 16 ﬁ#‘%ﬁﬁﬁéﬁat I;"i 1 cﬁﬁﬁgﬁ gﬂgf&l hiack bl %élth Bted to 2.5
and the qabxlyaro) yel | ow sol ution was sti. rred at [ERR] for 30 mnutes. The

~acetone was stripped in.vacuo and. t he aqueous sol ution was reduced at 55.0
p.s.i. HB&REH e at 230 for 2 hours using-3.0 gm. of:10% Pd on carbon as
cat al yst . Tmepelglmedhmwkmmyms pteplatearlxede;mﬁwgmaem)wasu calite and

. chro to% g‘ﬁ o0 mirof ey P8, msthg nqlézocxﬁigl agtmckarcﬁthe 5.497% . 30
BB- K29, 757 in 260 g&. §3¥ el " Hg%o%‘%? Exanpl e 16
" Preparat IléHQtlﬁ 1x O nfutEd U-(-'S Thehtrsi | Y1) Kananycin
A Pr s ar ewhs Mqu'ﬂﬂﬁp; acls:pG T le-ﬁlﬁ:‘?é lnzlgnalﬁ)ﬁalcedure ?f E()’cample 16 and othen log.ded : ‘m Sul fam'c
Aci d aélmn 0 x120 cm.). It:was elute ‘ﬁ Heeradient ng i xt ur e of
: Ther, B-K26, th ding6'-
enanyel R LN Ther g i e rgenane?
: ianamycm l]?i (BB- K46) 14 63% kanamycm B and a small amount of polyacyldted
anamycm

R J

50 ' : Exam le 20 o 50
Preparatlon of Poly(tr1methyls1lyl) Kanamycm A Usmg HMDS With - :
- Kanamycin A ‘Sulfate as Catalyst
Kanamycm A (195 gm., 40246 m. moles) and kariamycin A sulfate (05 gm., 0.858
m. mole) [tota}=20.0 gm., ‘41,0 m. moles] in 200 ml. of sieve-dried acetonitrile was
55 brought to reflux, HMDS (60.3 ml, 287.7 m.-moles, 7 moles per mole of kanamycin 55
. A) was slowly added and the mixture was refluxed for 28 hours. 1t was then stripped .
to dryness on a.rotary evaporator and dried. under steam injector vacuum. There .
was obtained 47.5 gms. of poly(trimethylsilyl) kanamycm A as a pale yellow oil -
(95.827, yield, calculated as kanamycin A (snlyl)w) .



sieve-dried tetrahydrofuran (THF) were added sulfamc acid (100 ng) and
HVDS (12.32 gm, 76.33 m noles). The m xture was refluxed for 18 hours,
with conplete solution occurring after 6 hours. The solution was cooled to
230, treated with 0.1 40 m. of water and held at [ERR] for 30 m nutes.
A solution of SAE (3.61 gm, .10.3.in. 40 noles) in 36 m. of THF was
added over a period of 30 mnutes. After stirring for 3 hours, the m xture
was diluted with 100 mM. of water and the pH was adjusted to 2.2 with. 10%
It was stirred jjor 30 m putesat 230 and ltgbggﬂconcentrat ed in vacuo to 2
renove THF. Th : >
pressure 4%_, for 2 “hour | at al yst.
The reduced sol ution was: ﬁe%at{f?&ﬁﬁgﬁ[}gﬂr}‘ﬁaﬁA ﬁboq iﬁroéanmaﬁl? Ffl 8soI ids .
wer e washed W|th wat er The conbi n’édlB&lN-Hydib:a'slandansBsmgs (150 m .) "were
det erm ned by m rObv}% gi’fﬁjiﬁ T&ﬂ%ﬂt?@ﬁtyia ARBA| apdy Eenversion 245 N- 5
mcg. /m . (31.5% acti Vi ty, g io5f AHBKASH By 4 1o§) it 10030, THE wes added
Preparati on of Am kamﬂnoﬂo eti enhetﬂtjtjﬂ @o |gmn mfm eé?g twitheaikr adetlyivi) minute
Kananmycin A wi tg theI’Wo gan stire qflcford$ eourefat VA a(ﬁdrtlmmbmnz té\HBA
A Preparation &f D réﬂﬁi jﬁ% T’}%& hrr‘)f‘dug Agfi"?ﬁlqralz‘@f]d ch
Acid N- Hydroxysucci rdisdofied ks S@Enl ,0. The: a 1&1 ﬁdfedﬁwfth‘gs

amno - a - hydroxybmrytmswf MABK 268" mdrylﬁgoﬁENazsea,mhem hat Sas e0nd ated to '

s of re op@a :
prarorysteei e (BT e oo TR gﬂ%{‘z?““&%‘ggi“/gw%f;‘gsf

di ssolved in 20 n1 odrydceyomaﬁdnn@dmmuo% oledPwas add

-

230 for 2 hours. og) gﬁ’ é%t}?e%i Sloliqult:@b%mnmef(z 33tdne) ifi 20 mleofdm#oetdnas '
stir .

Waﬁged \é\ll t h 10 % re ated ég ?E asn?;m‘gvég?gy F l{r?a%lonééngl was ed wnt ”gﬁ Wer e

conpl ne _ amount of acetvde. Th mbined filtrate and washings (a solution' of- the N- 3

1, 600, 457 = hydroxysuccinimide ester of N-trifluoroacetyPAHBA) Was\iitiifeld@ilthe next step

Pol y(trimethyl silyl )W‘R‘%?H'aﬁ‘il%‘f% A, prepar ed according to the general

procedur e of EX%TW eBlﬁyfa# P es CI n A
was di ssol ved i 111 aoﬁ‘,’lg % S cf% l§6 Mé |
3.7 m. of 5 degamuzaﬂm%&gémst 3% Helotihd, at
0-5 for 30 mi nut es dryd@xysnmirmdb estvaduﬂl-mflulimacdwlsﬂsm mtqpmdwastemetdtmbv«t he

sol ution of theyg Gt‘.l_tl toca \%ﬁl s dheadeld gt “f"a’
m xture was sti rred : d'f gg&t lgﬁtwﬁgllxy\éﬁre “ﬁ‘s,gts '" ?0

wat er, the pH was a mppb.eﬁb dmeam?axawetvb@raeﬁbgnewe@n laﬂatackyroﬁrmme udn :
vacuo. The aqueous sHie : ralsp§bgeéértelbﬂwnh 10-

Iveg ohl. lof/watergt o
Erarpi e 16 and yon .iﬁﬁ@i&“ B B i I

anmi kacin, ca. 10% BEm4R dmoght lof #E6lu) filteP Avas wasHR

smal | amount of pol yﬁit: snd \Eshmpl(HSSIﬂ)%s apphed toaCFG t)lcohmn(li$x90 cm) :
Pol y(tri et hyl silyl )W a ‘Z% ?ﬁfy 1)? kﬁfb’ 2 é
Catal yst Kananyg n '643 3959 bol {16 Pur e VT €y
heated to reflux in 111 fmst fr¥d§¥lo$bfem-ormrﬁd§a06t0nl t I’lll o unaer anit rogen

purge. HVDS (18.48 gm, 114.5 m noles, SgaRpRI2PEr m)l e of kanamycin A)
was added over a peri od ®Fep2fation oB&)mrkncnmbjemeaamilatlbleofnﬁ'oly(umethmsylr ef | uxed

for 20 hours. | ete sol Utl(ﬁ#n ht'B‘QD‘mFYﬁa enyl Blogkesd hours. The
Sol uti on vas cob ed 4 erbfRh, apd Aﬁ eSS ?ef}iéﬁmras@&,uammel cavé®
21.6 gins. of pol y(thtemet hyl SI anarryC| n A as a foany Tresidue. (93

yi el d, cal cul ated as karmhxygn gf.{\ERR( .0 gm., 42 m. moles) in 100 ml, of water and 20 ml. of
acetone was.adjusted to pH'10 with [ON NaOH. Over a period of 3—4 minutes was

. 50 added 11.6 gm. (53 m. moles) of di--butyl dicarbonate, and the solution was stirred 50
. for 35 minutes. while maintaining the pH at 10 by the periodic addition of 10N
NaOH. The acetone was removed in vacuo and the aqueous phase was washed with
40 mi of ethyl acetate. The pH of the aqueous solution was lowered to 2.0 with 3N
' HCI and it was then extracted :with 3x30 ml. of :.MIBK, The Combined MIBK .
55 extracts were dried-over NaZSO,, and concentrated to a clear 01|y residue (8.2 gm., 55
89%).
The -BOC-AHBA (4.25 gm., 19.4 m, moles) was dlssolved in 50 ml. of acetone
and N-hydroxysuccinimide (2. 23 gm., 19:4-m. moles) was added. A solution of
dicyclohexylcarbodiimide (4.00 gm. 19.4 m. moles) in 20 ml of acetone was slowly
60.  added and  the mixture was stirred for 2 hours. at 23°. The precipitated 60 -
dicyclohexylurea was removed by filtration and was washed with a small amount of
acetone. The combined. filtrate and washings (a. solution .of the N- .
hydroxysuccinimide ester of t-BOC—AHBA) was utilized in the next step without
isolation. .



Exanpl e 19 25 Preparation of 1-N[L

(-)-y-Am no-[ ERR] - hydr oxybut yryl kananycin B 25 (BB-K26) by the

Acylation of Poly(trinmethylsilyl) Kananmycin B Wth SAE A. _Preparation of
Poly(trimethylsilyl) Kananmycin B Using HVDS Wth TMCS Cat al yst 30 -
ananycin B (25 gm, ‘51.7 m noles) in 250 nl.. of _sievezdried acetonitrile

30 heated to reflux under a stream of nitrogen. HVDS (62.3 gm,

.81 m noles, 7.5 noles. per nole of kananycin B) was added over a period

30 mi nut es followed by I m 1,6845TMCS as catal yst. The nixtune was

o efl uxedl; g. nours w th conplete solutronafter I nour.-T1he solvent was

-t hen. rem)ve(f- | A 5oMREN OF GRARuRRE LIRS AN kY, [ hel d. [ ERR]
under hi ghi X&E(r’ﬁu&nsim|94%<)tllyr(>MHg§evﬁv&aE)t &dé%r@\gaﬂA(% ared 5@)%(55%%&1%5 gm O?I :

“pol y tri rfbﬂ!? ‘F A—5" 10830 migutes: @h@IN hmxbmlmmguidas kanamycin B
[ERR d)g’(,}gﬁ ‘m’f lg%ﬁﬁeij (f AiBher epared in step
A above ( )GHQI w%&t wnthfb’/sﬁ tirri Hw@?et one at 0-5,

net hanol rlﬂf@th cadl 6, wWaBT lXthewas stﬁﬁpddltc(ﬂtyhéssmcuﬁtorred in vacuo
f or %o mi o“fed%tolat nm 'PPO de,&@l(\wtmﬂ acetipci 7 m noles) in
200 AL e R R ED s han
m nut e anﬂdéd“nepﬁﬁ.t)lah@wﬂﬁﬁasﬁéddﬂ' e te3iiltin somiWiﬂiSsoREd ter he m xturge was
wor ked ugil filiep washed wighnwg @@@mﬂélt@teaﬁstamhirm(ﬂw and then | oaded

45 on t§ o ippdegron %" 5?;%‘; % she 'gg it th an [ERR]
gr adrent ﬁfﬁﬁwﬂ;ﬁuﬁ fﬁgss’; negzﬁ‘%,@“ i) ElgEv%B 5. "sohor 1 he
correspomidﬁg% polyhbyacyl at ed kananycin B (BB-K2 10/0 of the
correspondi-ng-.- 3- N-acyl at ed B: (BB— K46) - 14. 63% kananycin B and a
snal | am)unt’l‘hgéengﬁl yﬁgéﬂh@to?ﬁxﬁ%i%%q Stafld e)ﬁ:gpt that the kanamycin A
Exangpl € 2@lized therein is replaced by an.equimolar amount of - repar.ation of 29
Pol y(trimet hyl I) KanarryCI n “A.Usi ng HVDS- Wth KanarryCI n A Sulfate as
Catal yst. Ka a@xﬁ‘ 40.246 m nol es) and kanarTyCI n A sulfate
(0.5 gm; 0385 ?@mg@c,g,&gm 410 in. noles] in 200 m . of
Si eve- drledkammlomtrlle was 55 brought to reflux.” HVDS (60.3 -m, 287.7
m e esmefhylk ind, kan, rryC| n . 55 A) was slowy ad#ed and the

: mxture vvas éﬁyﬁgg II%D%‘; mf%"ﬁ?" "It was then: stripped..to dryness on a
rotary evap@m&bglyco&ﬂ 'NK-1001] under 'steam injector vacuum There. was *

obt %ed 473‘5d 02 NKrlﬂ%lt hylsilyl). kanarrym n A as a paI & yel I ow oi |
(55BN AR Ao G

1,600,457  gentamicin A, .. 21" Exanpl e 21 Prepar ation of
Ami kaci n by 3t héeq&ygyhlamlconAof Poly(tri.methyl Si | yI ) ‘Kanhamycin A with

: N—Trg Iuoro o”“lﬂ’omed AHBA N- Hydr oxysucci ni m de Ester 5 56\
Prep rat|0n6.o mﬁﬁ J{L'g?g@getyl AHBA -~ and Conversion :to i 03
S hydr oxysugci ddofy d@ - Ntemetiﬂgﬁtaﬁﬂﬁﬁcnm on of ‘AHBA (5.0 gm, 42 m ol es)
in-100 nm . Iﬂllfamas Hadded trlfl uoroaceti ¢ anhydri de (40 gm 191 m nol es) ,
with,stirri g, ﬁ nut e period. The solution was stirred for 18
houré&at [E déa,ga ﬂ% %enp‘m'c' g faligdpl,0 10 - dryness in vacuog(gt [ ERR] .
The resi duegmldnaspl ved in 00 m . of aqueous net hanol 10 (1:1) and

stirred for sdldomygin fagte ré/\efgi t hen' concent rat ed to dryness in vacuo and
seldomycm factor res pectwe y, .

45 'and there is thereby produced - o o R o 45

' l -N.~][L - (—) -y -amino. - a" hydroxybutyryl] - 3’ deoxykandmycm A,
l1- N- [L- '(—) - P ammo - hydroxybutyryl] - 6’ - N~ s
methylkanamycm A, o
- I'»N-{L -(=)-p-amino - a - hydroxybutyryl] - 3' deoxy 6’ ' N - .
50 o methylkanamycm A, : ' 50
. 1 =N <I[E - (=) - p - amino - a hydroxybutyryl]kanamycm B, -
"t N-Y[L--(-) - p~ amino~ "a.- hydroxybutyryl] - 6= N -
: methylkanamycm B . .
T <N -[L-=()-p - amino - & - hydroxybutyryl]tobramycm

55+ 1- N- [L- ()- p- amino- a- hydroxybutyryll - 6"_' N- 55
o methyltobramycm,_ " :
I-N-[L-(-)-p-amino - - hydroxybutyryl]ammoglycosxde NK- 1001

1 - N - [L -() -y - amino -"a - hydroxybutyryl] - 3’ - deoxy
: ammoglycosnde NK 1001, - :
60 "1 -N-[L-(>)-9y- amino - « - hydroxybutyryl] - 6 - N methyl 60
ammoglycos1de NK-]OOI



redi ssolved in 50 mM. [ERR]. The aqueous sol ution was extracted with 3x50

m . portions of MBK and, after drying over [ERR], the extract was

concentrated to an oil. Traces of solvent were renoved by addi ng and

distilling off 4 m. of water. 15 On standing the oil changed to a waxy,

crystalline solid (2.5 gm, 28%yield. 15 The N-trifluoroacetyl AHBA (2.4 6
b

gm, 11.3 m noles) was di ssolved in 50 mi. dry acetone and
N-hydroxysucm nimde (1.30 gm, 11.31 m noles) was_added to.the sol ution.
A sol ution of g cycl ohgxyl car bod| imde (2. 3%0(94517) 0. 20 . of dry acetong

was sl owy adi —ar,
the 20 “ preci p| tated!di gﬁ%gﬁ%@ﬁ%ﬁg‘ ) 5"(-’!?(8 B 1 31 19°98% off aNd
washed with a snall. 20 .30D ﬁgﬁ@iyné’éﬂtaﬁﬂl&ﬁ mate and.

washi ngs (a ‘solution of tl‘he[IN— (-h)ydmx Siacc ﬁydmxy rdbt 87 - ddoxygentamicin A,

N-trifluoroacetyl. AHBA) Whs ﬁ—l)rg’gd"’l"}? 1 he I buly e af‘]*lij%l?f sol, at| on. B.
Acyl ation 25 To a f~ gdol ya(r?m? mefhyl JF bj" anarrym B :
prepared as in Exarrpl e120N .25_ (11) 3} Mumindl-e8 ) hyﬂro&fbun,dryl] ofe’ a(NE't-OﬁlﬂhyNaS

added 2.0 m . (113.4 ntam)lcnoB wat er, -and the m-xture wa stl rred in
vacuo at 0-5 fo‘P 30 mi hut'es, ox§ s REERPHYEY ¥t "-N- 10

N-trifluqgroacetyl AHBAlprwpg?%eégml\gn SRoA cabgyrsx,&,q,@ryﬁgmmm,aplges) was added
to the mxture and it WasNt-ltien(—heJaimﬁa-Ez ERRdroxghutyll ‘N3 U deoxygent@icin B,pH was
then adjusted tgq ca. 210%{%%?5}2@ f ERRpming e i hydiprebuiyayd] sof r MNed meshyl30 30
m nutes and the pH was t ] 3 T, .tuevva
then stripped to dryneés mahﬁgdg%ﬁf.y%g\gg’po?at ér‘vo{‘%uélﬁ\ﬁeR ?L4 %@xﬂ“ § ?

tacky off-white solid. IFRe-$blid vas auhnss-ot vbzﬂroxybf.l.t@ﬂ'llsnntammri Xv\.ater the pH
was raised from..5 tollifqt)“w ‘ICN“’[‘ Yoy dyryBye n fastoreaded iy '
an oi | bath at 70 for ! hisPectivk d phi-FEnine. '("9 hyroxybuty ?‘Fq°5\)(ié‘f‘efa°t?"02'7 0
with HCl, the solution_was pollsh filtered to renove a 35 small anobunt of

i nsol ubl es and ‘the fM%ﬂrreaﬁ@nhég%bgf tafmr«f;alv ide ytping maistiale listed mor'etne and

vashings (188 m.) isoabiblons. fﬁu’i réa(u drol CHHTE e R;m Letesh@shed
with 2 liters o5 waikfeadifdhel U{-9d ’izylhx F’&B}xylgﬂﬁdl @nthydroxydhiytic 4NN - 25
concentrat ed). Ther aydiery obt mrmmenze 2000 diearhaximide esBr OWBBSNSCOISGSF%dBB K29,

40 43. 8% k Xyprop |
40 43, 8% ananyer 1y .t LT, ﬁ;ﬁ%ﬁ ﬁ%‘?ﬁgm it ygg%;;g:{:gn

of Am kacin by 8he Amyll\hihxdmx@f- 5Rad dmaneretzt’j -Idac 1&9@3&: stend o ¥ Lh - 30
t - But yl oxycar bonyl oxycarbony amino - o - hydroxybutr hydroxy 5.

- dicarboximide ester produces the corgesp d1
N- Hydr oxysucci ni ni d¢ gcg“é‘;mmo - pdrprpualery aminoglycosides. 35 ‘N "BrleRdbion of
t - BOC AHBA and Conver sionto it é’r oxysuccini mde Ester A solution of

AHBA (5.0 gm, 3% m rml es) in 1000 ?Pf%i‘ fEXWBlP|EI24 ntgdé%mm of l@g(eg one vvas35"
adj usted to pH 0 a 5/ 5
added 11.6 gm (53“%%‘33 ?Efﬂ.ﬁ“d’msmﬁm gﬁ&mfem 1 b e Bor ot on

was stirred 50 for 35 mnutes whlle malntalnln the I—Fat 10 by the
periodic addition of 11BN é‘ﬁ )éiath‘?@" 80 re?m OFWP aﬂﬁd“t‘he
aqueous phase was washgd Eol"iall “:g,i, 113";;%%21’%3"5" Elg act“hqqaqueo‘ws
solution -was |owered to 2 HokdenaR 3l-tdnwasoxtnhwes®s(-1feﬁﬁbtadlyw th 3x30
m. of MBK The Conbjned I\/I BK ~extracts were dried-over [ERR] ‘and

concentrated to a cP¥hihers;is 9‘°P€%PH’&E“E‘8 2 gm, 55 89%. The t-BOC- AHBA

(4.25 gm, 19.4'm nol ¢s)N was. di) Sgolau@fd - d- Eﬁarmypro%n,ammm Angdd |
N- hydroxysucm ni nide (R-B3- @) 19 4miwp. -pDi m)oxmrmmymmodsp&cuw of
di cycl ohexyl ca(rj%odl imde (4.00 gm 19.4" in¥20 nt - of acetone was

slowy 60° ed and‘rl’ie*"gené?a?({n%e%m‘@a&f EX h%{gajr%a@d QQHJp? il eERIN - The 4
precipitated GitbeHenylokgiaraslcihr £ atiliiad thie RIADY Sspladyd byl dnt dqdiiriotun aMBghtWas -

washed with a snall oanount of acetone. The corrbl ned filtrate . and

washings (a sol .Sl:)tl on- g)f l\tl h%arb%enzyloxy 3' 4 - dldeoxykanamycm A,

" 6' - N - carbobenzyloxy - 3',4" - dideoxy - 6’ - N - methylkanamycm A, 50
26" -di -(N - carbobenzyloxy) 3',4' - dideoxykanamycin B, _
26 - di~ (N - carbobenzyloxy) - 3‘ 4‘ dldeoxy - 6 - N -
methylkanamycm B, : . :
26 -di -(N - carbobenzyloxy)gentam|cm C1
55 . 2,6 - d! - (N - carbobenzyloxy)gentamicin C,,, 55
26" - dl - (N - carbobenzyloxy) - 6’ - N - methylgentamicin C,,
2',6' -di - (N - carbobenzyloxy)gentammn C,,
- 26" -'di - (N - carbobenzyloxy) - 6' - N - methylgentamicin C, and



hydr oxysucci ni m de ester of t-BOC-AHBA) was utilized in the next step
Wi t hout i sol ation. 22 1, 600, 457
22 B. Acylation To a solution of poly(trinmethylsilyl) kananycin A prepared

as in Exanple 20 (41.28 m noles) in 94 m. of acetone was added 3.5 ni.

- (194 m noles) of water, and the mixture was stirred in-=vacuo at [ERR] for

0 minutes; The N hydroxysuccininide 5 ester of t-BOC-AHBA prepared in
8ep A above (19.4 m noles) was added and the. 5 m xture was allowed to
Rijapd at 5 for | hour. Water (2@G4sh-) was added and the pH (7,9) was
wred—to—2 0 1 209 Ho S04 AT er— 30 TTLJULE TTTiTg the pHWwas rai sed
to ca. 6.0 Wwth Y ERR C%{%?P?Pﬁlé’xm%tﬂa%'&%%_,__ Pi2pFRFEEYr yness in vgguo to
gi ve 36. 3ndMEer®fs therets) pi6duced | . The oil was dissol ved in 200 m. of- '
trifluoroacetic acid, 10 - allowed to stand for IS minutes and stripped to
dryness in d ™r& y@vapdimtore - xsoxybutygll o314" pdideqpykara®ysit t h water and the
wat egwas f13shed of {.y Gongand L at.edubEBRyryas, fddefloh- ¢HN. 0 ard was
flasRed of f. Thguryﬂ:tanﬁmgygmgg,sol i d g\‘/érs 'di 2501 ved. i n A N i tered. and the
filter' washdd Nu-1lh - (vat-exr - aniftiee- @ o hisirerybutyiyll t- 2’ e dideerykasemyags (259 m . ) were

" | oaded on .a ,CGP5Q, ([,ERR] ) unm ~3 _ ash i t liters of 15
wat gg and e|‘ﬁ@9@¢mmf§%{%n€rgg‘ﬁﬁf &%. gﬁ\%i%)@do-nggéﬂ? ratet) . There was
15 obt ai ned 40N 326 @A) kacimino 4 o58MdroRPpukiByllgent@RieinBRB, K29, 30. 50% kananycin A

and 7.43%pdly s, (TEx Ampt 'nozgaﬁéwd Yhutvayllggtemis hﬁe f Example 10 is
repeat ed e.xcle'p%?i{{‘:‘éf.‘)t'l’(é R o r°A%r¥1f'ﬁt‘iI?'le'?g yl%"ﬁ'garm &' i s repl aced by
an egui nol ar; aNolmt- @ - p - amino 2@ Sydroxgexyiigamanyiniay, A, 6 - NS

get hyl kanamyici nNA, [B'- -(_,-—fdeoxggd-an@'lo = & -- hydroxyphtyelam®@i-n N A kanamycin B, 25
CUUN - methy e 2and L
t obr anycin (13}/*:5';& :

: _ 06 ;tgnagrﬁ}%ﬂ n” éﬁy‘,iméybugyryl{]a?mﬁg{?f/ﬁ ())(lg(réazr%’/ci n,
am Rg&gl ycosi de N _1_0%_1, '3'f'._tdeoxy 'z%m'_ ngglt_yrgosi de_l}IKl-_ 1(()10%_, 30 '20-6' - N -
net h am n wg@l‘u _--0 1 g_mmog ycosiae starting mat'e_nas 1ste_ _a__OVC m 30 3.
th W b S o Y 1 - - ,
Geoey - b TR BRI B oot VORI 0, o
deoxygentigﬁl:da_'dﬁtlﬁl;‘{{e-ﬂt;ﬁ%eﬂzﬂo carBbnylamino - @ - hydrélgbutyripesidaNti ci n- B,
6' - Niydraxpt-l§y4ngehormene c23 -Bicafoximid¢eesterprodiges the porresppnding | ge% amcin B,.

35 6"
. c e N - B (D) By AIRING 15 -t OX; jonyllaminoglycosides. - ;-
_ gen':]aT’ﬂ cih- he%ac(ig%%éé@gﬁkm%@ygg alytin mat%r};als_'iisﬁd aboW¥ in .
net hyl gen_llrh'_@_ nte! thisin hL - (=) -8 - benzyloxycarbonylamino - @ - hydroxyvaleric 40- 8" -
- deoxy -. Gacid NN hydmori hyl:gerbomehct B3 |- boxignixietestar insteadXi? thedel domycin factor |

a omyeivm loxycaybonylaBnec- droxybgtyric agj ' Yi 59 ther.
' 4gd §0e| dm&r&&%w d%érbrgmgtgrvp%%cesy% e corre%ﬂo%‘dlrng‘ﬂt%_ I-'-ﬁ'l t her %) Yy pr ?d-uced

(=) - & - amino - a - hydroxyvaleryll aminoglycosides. S

: " Example 26 . - o
2'6' - di - (N - Trifluoroacetyl)sisomicin is shirried: in dry acetonitrile. and
heated to reflux under a nitrogen atomosphere. Hexamethyldisilazane [4 moles per
o35 mole of 2,6’ - di - (N - trifluéroacetyl)sisomicin] is added over a period of 30 = 35
minutes and the resulting solution is refluxed for 24 hours. Removal of the solvent
in vacuo give solid polysilylated 2,6’ - di-- (N - trifluoroacetyl)sisomicin.
The polysilylated 2,6’ - di - (N - trifluoroacetyl)sisomicin is acylated with
- the N. - hydroxysuccinimide ester of L - (=) - p - trifluoroacetylamino - a -
40 hydroxybutyric. acid according to the general procedure of Example 21B and 40
. worked up as in Example 2IB to give 1 - N - [L - (-) - p - amino - « -
hydroxybutyryllsisomicin. o I

. - . .-+ . . Example 27 o L
The general procedure of Example 26 is repeated except that the 2',6' = di -
45 (I;I - triflioroacetyl)sisomicin utilized therein is replaced by an equimolar amount 45

- 26" -.di - (N - trifluoroacetyl) - 5 - episisomicin, . . o
-.2'6" -di - (N - trifluoroacetyl) - 6’ - N - methylsisomicin, : ' : :
2'6' -di - (N - trifluoroacetyl) - 6’ - N - methyl - 5 - episisomicin, - =~ -~ = s
50 26’ -di.- (N - trifluoroacetyl)verdamicin,’ - ’ : 50
' 20,6’ - di - (N - trifluoroacetyl). - 5 - epiverdamicin, - : '
2'6' - di - (N - trifluoroacetyl) - 6’ - N - methylverdamicin, . :
26" - di - (N - trifluoroacetyl) - 6' - N - methyl - 5.- epiverdamicin and
2,6’ - di - (N - trifluoroacetyl) aminoglycoside 66-40D, respectively,

55 and there is thereby produced - ° : : : 55

| -N-I[L-()-p - amino - @ - hydroxybutyryl] - 5 - episisomicin,
1 -N-[L -(~) -p -amino -a - hydroxybutyryl] -6’ -N -'methylsisomicin,



- N- [L- (-) -y - amno - a - hydroxybutyryll - 3" - deoxykananycin. A
- N [L- (-)- [ERR]- amno- [ERR]- hydroxybutyryl] - 6'- N

nmet hyl kananmycin A, | - N- [L - (-) -___[____E,RR_L- amino - [ERR] -
hydroxybutyryl]-- 3' - deoxy - 6' - /N «*50:~ met hyl kanamycin A,
50 I- N- IL- (-) - [ERR] - am.no .- [ERR] - hydroxybutyryl]kanarrycm B,
- N [L - (-)- ['fERR]"- am no- [ERR] - hydroxybutyryl] 6'- N

met hyl kananmycin B, I- N- [L - (-) - [ERR --:am no - [ERR] - ‘ .
hydr oxybut yrylJ] t obr anyC| n, 55 I. - l"doo45[7 (<) - p am no- a - _.25 S
hydroxybutyrym —5* S55—rethyttobramyc™ |‘ =r—
[ERR] aprno - [ERR] 1 %@ut’yﬂm"]%n?nd@#%@gw& 1\[(‘1’601"6“?! SN [L-

=) - [ ER anino - 1[ ’dg O%MiNdt Y y|h]rdroxy§ut ryl]@!?@a?ﬁ“c@-m nogl ycosi de
NK- 1001, 60 14-W- -{L L X aminoaa Aaydraxybutlmyt] r-axy eydayﬂu]m, 6' - N
met hyl 60 a#i nogl yécrsNdﬁaﬂNKn(-IDE)]’ - aming3 « - hydroxybutyryll - 6’ -'N - met yl- 5
1, 600, 457 mich 3344 [g. (_n) §/ERR] - ami no

L-( droxyb /1 N

- a - hydroxybutyryl] gpnvérddé) élmmo p oA oﬁy “Néyn]] nogl ycoselt e NK- 1001,

1- N- IL - (-) [ ERR]- N -dii -n&)- - amhydrcoxylbw)jhuwr)]llgemoalmomdn 66400, - N -

:L -N(-)L- m(lﬁo - a - hipeRes¥¢But yryl | - 3' - deoxygentanmicin A 5 10

- N-"[L- (-) - [E r t o
51 - N[ )stm?EE'“ﬁ;g%:&%@‘;é‘a?’éfm%?“’wﬁﬁ#‘“ﬁ%ﬁﬁ“’% Rellcoae
gent ami cin B. | - I‘hydro M_uccm migl e-e ﬁ i1k ' pgs: rypl- - 6 -
et oy i Sl (e &%ﬁ% .
hydroxybutyryl V5 = afaino hydmx BOhhD ArbinorvaBEdie 1IN

- [L- () - am nt)‘he rt‘act*on re@oh Ubey2’ ll-genﬂtNimr(ﬂunrOEl&RM amlhegbhbs'de[ L - 3

(-) - amno - a - ]?1 cﬁf listed: abovq‘eég( tsaxmc th the - N[

(-)- 1 ERR] - _agj no hgg xy?ral %Mﬁmyd'f Xlkel N-- lﬁ%ﬁxyf&cmu%?@&ir of 310_ -
gentamicin [ERR], ltrifluokbacetjlbmino (--a) - hy rERR}tync adid Peoduces the &yttsmmlagltlyr yl 12

3" - deoxy - 6' - M -laelhyyenniani- c! nhEIOXYlaler)'lNammPUCOSIQCS) [ERR] - ami no
- a - hydroxybutyryl.l gentam cin X2, ale'e % (-) - [ERRl - amno - a - .

hydr oxybut yryl ] sel domggé rgerfeeatmcehuxar& mple 26 is ‘Fepeatdd exchpt. that e N { ERR]
am no - a - hy2oxyhydrgxysiccingalicomyai f f dct 0(-)2, y - Gfluoeseetinivel y« -The 25

reaction of each ofhygfﬁé]’ H‘ﬁh"?lo?l' E)s ‘;H]éc%it Ayt Phgeavimalar ameunti ef glie aNove in
the same .manner wi tHCLXYSuGEInymide benzyl oxycarbonyl anino - a - .

hydr oxypr op| oni ¢ .aci dLN ) hydrtﬂnyomacaylammr Do r-Rediexyprogiogic-acdiapar boxi m de.
ester 25 - instead of Lt+e) b é-- tfifljoroacpipRRino-- mehzqrbvxglcr&r@dnydsmﬂlmby a -

hydroxybutyrl C3@Ci X 5 - norbornene - 2,3 - 30 -
di car boxi m de e@t e(r;"%#hgof Ie tﬁ?ﬁbﬂg’gggr%ﬁespondl ng I - [L - (-)" [ERR]

amno - a - hydroxyprd)plN)nm-](—anwnagiu}ocom-dﬁhoxyiﬂ@pxonﬁhmmnan aod - each of the
ami nogl ycosi de ‘starti hg Nratler (=) 2 t pmined abydsoxyralernisisgmisia. rrapRsEYEini th L -
(-) - [ERR] - benzyl oxycarbonyl ami no - Ex"]}é oxyval eric 30 acid N -

Qs

hydroxy - 5 - norborneg genctalbrocedire F R Rbd eneptonst @E et har L -
30 (-) - [ERR] 35 beazl;pbawyloarﬂchmnybnam utitized taeremhsy laoqzll‘butan yqu,:melcn dﬂd\lnt- .35
hydroxy -5 -

- carbobenzyloxyrlbostamycm
- carbobenzyloxy - 3' - deoxyribostamycin,
- carbobenzyloxy. -.6'.- N-- methylribostamycin, . - - : _
- carbobenzyloxy - 6’ - N. - methyl:- 3’ - deoxynbostamycm o 40
- carbobenzyloxyneomycm B, .. .. P o -
- carbobenzyloxy -3’ - deoxyneomycm B
- carbobenzyloxy - 6' - N-- methylneomycm B P
- carbobenzyloxy - 6 +N - .methyl - 3 - deoxyneomycm B,- _ _
- carbobenzyloxyneomycin C — 45
- carbobenzyloxy - 3" - deoxyneomycm C,
- carbobenzyloxy - 6* - N - methylneomycm C, : g :
- carbobenzyloxy - 6" - N -.methyl - 3' deoxyneomycm C f
- catbobenzyloxyxylostasin,. .. B ,
- carbobenzyloxy - 3’ - deoxyxylostasm L S . 50
- carbobenzyloxy - 6" - N: - -methylxylostasin,- . - . N -
- carbobenzyloxy-- 6’ - N - methyl - 3" - deoxyxylostasm,
- carbobenzyloxyparomomycm I,
- carbobenzyloxy - 3' - deoxyparamomycm 1,
"3 - di - (N - carbobenzyloxy) - 3.4’ - dldeoxyparamomycm I, ‘55
-N - carbobenzyloxyparomomycm 11, oo
N - carbobenzyloxy - 3’ - deox;:f)aromomycm I1,
-di - (N - car obenzyloxy) 3 dldeoxyparomomycm I,

40
45

50
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nor bornene - 2,3 - dicarboximde ester produces the corresponding I - N -
[L - (-) - [ERR] - amno - a - hydroxyval eryl] am nogl ycosi des. Exanple 24
35 ____The general procedure of Example 10 is repeated except that the L

- () - 35 benzyl oxycarbonyl am no - a - hydroxybutyric acid N -
‘Ays{ oxy- 5- norbornene - 2,3 - dicarboxin de ester used therei nis
@gpllaced by L - (-) - [ERR] - benzyl oxycarbonylam no - [ERR] -
dyoxypropionic acid N hydroxy - 5.- norbornene - 2,3 - dicarboxi mde

8st/e#é and_40 L- (-)-TERR] - 1,89845% | oxycar bonyl amino - a - 2.
~hydr oxyval er hC {@CicthpDbenzyloxy am EoéiE 5 - norbornene -. 2,3 -
di:car boxi m dg -a$t @irboled ) _-|3;'ne?lgoxyfiﬂz|0§i9&fs

ge|2§3gt¢1ereby produced I y; [L -
(-) - [ERR 3 am-mrbobeazylom idomyyiprOopidony| kananycin A'and 1- N - [L- (-)
-[ERR] - ami Ac N - &arbobrpeplory -...-F‘yl‘ﬂ I{%?ﬂ%ﬁﬁ'y‘?!%n A, respectively. 45 -

Exanpke 23nd there is thereby produced S 45 The general proogdure of
Exanple I is repeate ~except. that the 6' - N - carbobenzyl oxykanarrym n A

utilized thet*el g.ls -?pllace‘amby a yraliribostalpdin.of 6' - - .

car bobenzyl:-o y ox‘gllmg Pﬁ’y ro&g? e‘r”‘l’"'_b"%tf“ﬁyc‘" N -

car bobenzyl oxy methﬁnbdl;tamy&h eoxy - lh’{/l"'l](anarrym n A 50 2,6

di - ION - caﬂbd{)emlz ylcelxyy --amlo, 4d - hydioxybﬂlxwuarﬁarmtl- mefbyl 23,6' - iodi- (N -
car bobenzyl o °°"YTQ’°SW“Y°1“’ deoxy | kananycin B.. 2',6" -

~di - (N- ca b §m%'ﬂgm‘mﬁﬂ gglneomygégx eorfycin: pdi - (N -

car bOBenzyI oxy)sgel.ﬂlamcyna{nﬁaﬂa ~hydroxybutyryl] -6 -N. - methylneon@imz' 6' - di - (N

- carBobenzyl ox¥) ' - Nz met hyl gentam ci na[’ERR] 2' .6 .- d|15- (N -

car bobenzyil- oky) 8 ltég '7§:clnf1 aming. - g5~ hYd’Eﬁy utyr(yﬂl Cé‘f bS’ﬁ@Mrzy? oxy) 6' N -

net hyl gent am C'N‘-_ R -af‘g amino2% - hydroxybutyryl]neom inC, . - ’

1, 60Q,,457 1 -N--[L -(-).- p -amino - & - hydroxybutyryl} - 3' - oﬂ'neﬁnycm-c dl - (N -.

car bdbenzyl oky')%[r'nllno EICO’ST d@mXK-GZ Ipydroxgssept Fper N - -aneihiiher 20 s thereby

produced |- N.N g““‘ Cuf.ﬁﬁl i a{@r&&bmy@u.{y@ro%ﬁxymy” - 3,4
ycm

- di deoxykananyci deo : am no - a -
hydr ybutyr 1= IN - [L3(—)4 rda@e'ox-yw - @ydroxyhutyrylixylostasinhy|-kanamycin A, | - N -
[L : '_- a&““° h&gﬂ@?’ﬁ'ﬂt“y W d@"y’ﬂk’“as‘ﬂkdeoxy%anarrym n B,

! oxybn\tgjryll N=id N )

_ : methyl yldstasm Mho a ydr B | aeoxy N-

10 10 1-N - [Ims(-lcpy-l ;kaamm;ac-lm Bydrdxybutbd'yl] [a'_ N (m)athyl {ERR] - am no -

- amno -

[ ERR|39: - hydr oxydse entam cinf ERRL | 1L R, - ar
e K ]par 0 y nl*" 0. :
‘a - hydroxybqlt)ﬁy 3 Zﬁ]‘ﬂﬁ]f d;g b‘;ty ﬁébm LﬁlﬁR] am no - a -
“hydroxybut yryIJN- - R i GO “y 5%33,3' ddeory.  1.- N- [L -
( ) - [ERIR]iromozmrwmd, ‘a - hydr oxybutyr Ilgent am cin ERR] . 151

N-gs | L- hydyoxy G’B%f o N
et gentamlcm['ae%? He 3:3:;%? % g §°‘“°’",ﬁ§s:;:a1 3

'hydroxybutyry nm"n no I ycosi de X , res ect ive
-(=) - y - amino - @ hydroxybutyry ]ammoglycos1de 2230-C,
» 1 - N - [L - (;) - p- ammo - @ - hydroxybutyryl] -3 - deoxy . .
40 o ammoglycosrde 2230-C, ' _ 40
S l -N-[L-(-)-y-amino - « - hydroxybutyryl]11v1domycm A and

-[L -(-) -y -amino -« hydroxybutyryl]11v1domycm B, respectwely

The reaction of each of the carbobenzyloxy-protected ammoglyeosrde startmg
U+ materials - listed ~ above’ in. the ‘same. manner - with “L.- (=) - B -
45 benzyloxycarbonylamino - a - hydroxypropionic. -acid . N - hydroxy - 5-. 45
norbornene - 2,3 - dicarboximide ester- instead of ‘the L - (=) - 'p -
benzyloxycarbonylammo - @ = ~hydroxybutyric - acid" N - hydroxy - 5-

norbornene - 2,3: - d1carbox1m1de ester produces the- correSpondmg 1 -N-IL - .
. (=) - B --amino - a - hydroxypropionyll ammoglycos1des IR
- 50 The reaction of each of the carbobenzyloxy - protected ammoglycosrde 50
* starting materials listed above in '’ the same manner with L - (—) - & - : o
benzyloxycarbonylamino -- & - hydroxyvileric - acid N.- "hydroxy - 5-- Do
norbornene - 23 - dlcarboxrmlde ester ‘instead -of the ‘L - (=) - p-
= benzyloxycarbonylammo . hydroxybutyric acid : Nj-:: hydroxy - §5-
55 norbornene 2,3 - dlcarbommlde ester-produces the correspondmg I -N :[L - 55
(-)- & - amino -a - hydroxyvaleryl] ammoglycdsrdes Co _
Example 30

. The general procedure of Examplc 1 is repeated except that the 6’ - N -
60 carbobenzyloxykanamycin A utilized therem is replaced by an; equlmolar amount
- of N L o - 60



. 20, The reaction of each of the am noglycoside-starti-ng materials -
i 55l above in 20 the sane manner wth L- (-) - [ERR] -

oxycar bonyl amno - [ERR] - hydroxypropionic. acid N - hydroxy. - 5 - 6

nene - 2,3 - dicarboximde ester instead of the L - (-) - [ERR
oxycar bonyl amno - [ERR] - hydroxybutyr| c acid N - hydroxy - 5 -
nene - 32’.3 - dicarboxim de ester gr§¥%es the corresponding 25 27

- [L,.(-) - [ERR] 2’3, 6aRitMmo (N -ecarbobgmlyl ﬁmbsmg}c 03| des.
254 ; ctl on of eaf 691" “’Eh ?:;r{ §O§ ewcevr listed

i n the sane man r6,v\ntﬁh :g; enzyl Ry - g"' ino - a
- hy xyval eric acid N™- rox - - norbornene - d| car 'm de
est##8i nst ead df thled there l{ th)ereby P@Rﬁl}ed- benzyl oxycar bonyI amino - [ERR] -

butyric acid N, - orborn - M. A
xi m de ester pr omﬁyrEhga,ﬁim é’sponlal %g |9 E{}ﬁ ofy'an;‘r% (- 3 4 [ ERR]
lo - a - hydroxyl/aNeJr[y_I-](—aiFrvn(ag:liry)cosl-HmoxyEmmbl é'QGdE:lepﬁr‘neordycm (N -

Tri f#8gor oacet y}) si so urried: . cet ile, and heated to
ref '@ under %nl trog A @ta';.{;;méb)ﬁér @m‘%x‘én@f‘{ﬁ%yg t%“' axne ddpoRBFUL e, 350
nol ff 2',6' - (NN-- (B upr anet-yd ) Bidsapbutyr) - B'st adidestyoN@tasia, peri od
of 35 m nut es and thesneetyelvtl ng solution is refluxed for 24 hours.

of the solven{,d N,y %,I% QQ‘JY | vl a8, g (N-
tri fligor oacet yib) i GARbH}domd e R %ghe camid! maﬁﬁﬁ‘ﬁmp{"fi‘fe- s
or oacet yI )SI $Onbﬂizy’loxy3ar&tmy antined - Wi ¢ ydrieyphopioniey suwdnony dee ester

-) 'i“F;,F:UP Za RIR ﬁ’i‘ﬁ%e E&Stgf fipstead g& aﬁg‘” - aci d
ng to the ggﬁ%ﬁl% g’? &mﬁ)oﬁﬁ\ w%u%duﬂgﬂﬁa@ respo ked[Lup as in
e 21B t @0gi ve)l- 5 - Nmno[ la = hydrd x amin8 @lybdlides. a -

e®ybutyryl]si s%ln Ehegcreaﬁwa lﬁgchzognalagste 9 ﬂjém a;'S\t r?d’QUWﬂomjrmé )Sde 26 | S
- repe d except th ﬂL "5 E g‘&%}‘ JSTsom cin
utilized therein |§or[,“g,|a Bg(nygﬁa:‘g)gﬂh‘fml gte,a ale “ff gy ._di - (N
- trifluoroac@fyl )benzﬂoxyca‘pmwimm €im,- Zﬁyﬂﬁixybutyrnh acid( NN -- thyrhf yler dacet Vb3

- 6 - N- methyls g fEeen 2.5 deﬂgrgmagde es r\gmg'eqerofhglfewwe@wl) NgL- N-
methyl -'5 - episi Sami‘%i Ammgq @ - hydroxyvajeryli aminoglycosides "

trifluoroacetyl )verdanH“A'InWE CLAIM IS:— 50 2 - di - (N -
trifl uor oacetyl ) - - Leph veroerasi foi nthedZPreearamrdlof I(-NN -t [« f | amnoacetyl) -
6' - * et hfpver H%t’r'i?’%’?‘h“%“a"ﬁ“°g-lycﬂ‘l‘ °°f(tN’ forpplad| yor oacetyl) - 6 - N - 30
rrethyl - 5 - epiverdamcin and 2',6" - di (N- trifluoroacetyl)
am nogl ycosi de 66-40D, respecti vel 5502 ere is thereby produced
551 - N- [L- (-) - [ERR] - arg? hydrox ryI] - 5.-
episisonicin, I- N- IL- (-) - & _%droxybutyryl] -6' - N
- et hyI si somi ci n, 25 ls r%0 1, 600, 457
25 | -[L -(-) -[ERR] -amino - aR hydroxybutyry‘f‘ﬂ'é;ii 6' -N-nethyl -5 -
episisorricin,1-N-[L-()-[ERR]-amno-a‘cz’n .
hydr oxybutyryl verdamcin, I- N- [L - (-) - [ERR] -ﬁm’no- a - :
hydroxybultyryl] - 5 - epiverdam cin, 1 - 2- [L - (-) - [ERR] -
hydroxybutyryl |- 6' -N - rre \A cin, I - N- JL -
_ R - am nd’rapéarm {é% dad ition salg t er@g remn s(_) r an
- integef of fr %ﬂt yranc | rin oft b
epl ver dani cin and | P (-) ay P
hyr oxybut yryl | am nogl ycosi de6 66- 40D ' 'r:
EHNHRT caoa Ccur’
wT / o
2%
)
o8
II III v
35 in which R®is H or CH,, R”is H or CH,, R®is OH or NH,. R’nsHorOHand R 35

H or OH;

£y



10 respectively.

10 The reaction of each of the 2',6' - di - (N -

trifluoroacetyl)am noglycoside starting naterials |isted above in the
same manner wth the N - hydroxysuccinimde ester of J_\(__)\[ERR] - .
trifluoroacetylam no- a - hydroxypropionic aci d i ead of the Ve
hydr oxysuceéi ni*nmi de ester of L - (-) - [ERR - [m " mﬂnﬁ) m,am no - a gL
- hydroxybutyric acid produces the correspondlng -

[ERR] - am no 27 @ - hydr oxypr op| onyl ] amlmo@.hs]co& des The'™ re cti"on of eaxh

of the 2',6" =—ti—= i rUdCe mgTraTe‘rT"éT"

li sted ‘above in the sa 6mah.§1@ cﬂhotﬁ }ggt\l 3 :yéﬁgg ﬂ@os?a Ji] ester -

of L- (-)™"[ERR] - trzblsuonoa@et-whﬁﬂba@yloxya 3700 dldeo ehmyxiynvcahmh c acid
instead of the N - hyd?&¥6ystrciMNi-reathebanzyleny) of’ 4 - didegxyjostasip. pRiRpctively, 20
trifluoroacetyl m n ri c acid produces the correspondl ng sl

- N- 1L - (-) §l Qnd thgre o mégw)é%olag%%xyval eryI] am nogl ycosi des.  Exanpl e

28 The general procedure N)f- Bk am-e =26 4 sammpeatred diydropybutyralil -t B&4N - 25

hydroxysuccini m de esje d‘@f[g ri 93‘ my}“"l» [ERR] - -trifl ety -
25 hydroxybutyric acid |§ p}1L(a BY " "qn eqLPfdmnyi’“t ul?‘)mg‘antc d% @ﬁl‘%&'ycm 3
hydr oxysucci ni mode est EI’-N ofL 1) - {; )ammo[-ERR]:ydfoxtylsmirblmoB'c;aeatdybxamqmycm a -io .

hydr oxypr'opi oni ¢ ‘aci.d andC end ( )-[ERR] - trifl uoroa
hydr oxyval eri ¢ acid, résﬁ‘g&ﬁ &,y” 3’@"‘° "’aer’d’E"ﬁé‘?“é"r %lﬁe%g"g?x’&yg’a‘ﬁﬂ'éd I N
-[L - (-) - [ERR]: - amno. hydr oxypr opi onyl.] si som ci‘n .and 1- N- [L -

(-) -[ERR] - anmino - aThe i droomiwdheufyhe] Z3goAirci W - rcatbpmzylw) prokectedpl e 29
The gener al pro'éeduﬁ@“‘gsly E' E_’ mpteriglp lidos abgvecin 'Egg‘la £ s g;y‘ _‘)N - 3B
car bobenzy| Oxykanaﬂf&lb nl;g);eaz[yc lgg;%{x ld@ ﬂépﬂt@‘ee% cbbﬁe

anmount 35 of - bihzyloD@ i eyRaniyd OXWr-I foamﬁwria adid- ‘M -- h@&fo beazyl oxXy
- 3" - deoxyri- @Stamynbpmem{% 23Ndlcarbaxlmm9@ntz Imsl esthscomsmmdmgl -N-I[L

net hyl ri bost a (71)0‘,1./"1 amino ‘S“f roxyp ﬂfg&é %’:;%Z%Senﬂgy’ I Q\él -

- deoxyri bost anyci nammogfyéﬁ&%?s&a?tle maﬁﬁﬁ ﬂ@&fﬂbﬁ Hy 1w1t3p e

car bobenzyl oxy- 3' d;et%)gyrgzﬁo ;:nbm s b - &\I;-he)geagxblflabeagzgdldnw -- hﬁl’rox—y -N5--.

gEt hyl neonyCI né% 45 genzyl‘gxyc gny Qnoﬁ?ryp,gméag m é gﬁ\z hydroxy - 5 - 25
eoxyneonyci n orbornen K&% S’K}é fﬂ llr pgmdmg 1-N-I[L -

45 3 - N ; carboben;_y) oa<yamm3 a RS RBETY Ginfoglycosides. N - car bo enzyl OXy -
6' - N - nethyl neorrycm - carbobenzyl oxy - 6’:'-'- N - rrethyl - 3 -

HA
deoxyneonycin- C, 3 - NH B%*fgsssb thgxxrxe}ﬁr%& ANy SR fo - antpy N
car bobenzyl-oxy 39 3 h@&QMPkX glyicoside of the formula I 3% N -30
car bobenzyl oxy - 6' N - rret hyI xyI ostasin, 3 - N.. car bobenzyl oxy- 6" - N

- methyl - 3' - deoxyxylostasin 3 - N - ¥ 'rbobe zy | oxyparonmonmycin 1, 3 - N
- carbobenzyl oxy - 3' - deoxypar angyire] 2,3 - di - (N -

car bobenzyl oxy) - 3",4" - di deoxy§8 mi515 3 - .N -
car bobenzyl oxypar ormrrym n 11, 3 X1 ar bgbENZyT oy .{-_03 - C
deoxyparononycin 11, 2',3 - d|_ - (Ngs carB‘oBenzyI OXgolder 3", 40 -
di deoxypar ononyci n [1 o : (j :

ora pharmaceutlcally acceptable. acld addmon salt thereof wherem ais 0 or an
integer-of from 1 to 4;:R? is a hexopyranosyl ring of the formula S

. ' :-'s-j"
: ' ) o S L ::uﬁT :

o CHNHR' CHWH
. -'OTL_-O
&’ - _

B . ) )
8
r - . . III . v

35 ll_l'{l Whl(c)];'le is Hor CH R7is H or CH Rs is OH or NH R9 is: H or OH and R'° is 35
or



- [ERR] - anino - a - h

26 1, 600, 457

26 3 - N - carbobenzyl oxy am nogl ycosi de 2230-C, 3 - N - carbobenzyl oxy -
3" - deoxy am noglycoside 2230-C. 3 - N - carbobenzyl oxylividomycin A and 3
- N - carbobenzyl oxylividonycin B, respectively, 5 ~ - and there 1S Thereby

odluced _ I o 51 - N—[l - (-)
@EE}R?] anino - erm - yaroxybutyryit o IRHCAMBEIA - 5% (o
ci

(-)-28[ERR]- amino - a- hydr oxy@uhy,r yl]- 6*-¢ N-'- mét hyl r1 bost my 10

n,
1 -"N—- AN To=—a Nyt oxybtty-yH——=6—N—net-Hiy. 3"
deoxyri bostaé‘ry‘élfh“"i ex°N’far[°EY‘Im$D§ the fpERR] - anino - a - -
hydr oxybut yryl ] neonym n:B, 1 - N- [L - (on - [ERR] - am' no - a - e
hydr oxybutyryl] - S'&@!i q ‘B, - -) - [ERR] - amno - a

- hydroxybutyryl], oyt %b i | 6' N
u yry - - T
: RR] ani no - a - i

151- N- L -#g
met hyl - 3' .- deoxyeonym

hydr oxybut yryl ] neorrym nvC 1- N [L -¢u) [ERR]“0 amino - a -

~hydroxybutyry|] 3 - deoxyneorrycm G’ 20 VI 1.- N- [L - (-) - [ERR

- amno - - hydroxybutyryl] I\L et hyI . 20 neonycin C, I - N -
o : - N - nethyl - 3 -

[L - (-) [ERR] - am no - _hydroxybut

deoxyneorrym nC 1
hydr oxybut yr yl ] xyi9
hydroxybutyryl] -3}

) - amno - a -

st asi n, [L - (-) - [ERR]- am no

-.a - hydroxybutyry‘h 6' : met hyI xyI ost‘,} in, 1 -N - 1L -(-) -[ERR]
-am no - a- hydroxybutﬁ’ﬁl] -6' - N - nethyl % deoxyxyl ostasin, 30
1 - [Lm-whﬁch)R“ isl EBRCH,; am no -[ERR] - hydr oxybutyr yI]par ormrrym n 1,
30 15 [R_"‘lsg or-OfIFsi]] - anmino --a - "hydroxybutyryl]- :

' "deoxyparormrﬁ/df PH &rﬂPWth“f[i@syl f(ﬂS)Ofihe[fERR]'a- amino - ‘a - hydroxybutyryl]
- 3,4 di.deoxy- parononycin I 1 - [L-(-) - [ERRl.- anmino - [ERR] -
hydr oxybutyryl]par ﬁﬁ]tyél n 1], 1o N)cu[L £ ( ) [ERR] " am no- a

- hydroxybutyryl ] 2. [L- () - [ERR]

- deoxyparom)rrym nolil,
anmino - a -'hydroxy\gt

)
ryl] - 3", dor- di deoxypar_ =C|.n__ “1'- N- [L--(-)
oxybut yryl ] am nogl ycosi de 2230-C, 1 - N--[L ‘(-) -
[ERR} - amino - [ERR] % hydroxybutyryl] - 3 -Rlé OBy 40 DT
- anmi-nogl ycosi de 2230 C . - ' ' ' L 40 1
- N- [L - (-) JIXani no - hydroxybutyryl]lx Vi dorry0| n Aand 1°
[L - (-)in whicﬁﬁa} is H%ma.'ﬂgxopyranos m'ngro?)f ebt’ﬂllr){l[lyl lrvi donyC' n B, respectl Vel Yy
The reaction of each of the” car o enzyl oxy-protected am nogl ycosi de
stafting materials |istglu above in the same ‘manner wth L - (-) -

[ERR] - 45 QM no - a - hydrox mgpionic acid- N-
hydroxy - 5 5. , 1e -\2, 8r-. di car boxi e oester instead of the
L - (-)- [ERR]‘,o % XY CA hani no I3, ™ ‘oxyutyric acid N -
hydroxy - 5 - norornene - (di car%on’:")is/ﬁqer\produces the -
corresponding | - L -2( ) ERR] -amfmno - a m,N ' o
hydr oxypr opi onyl |’ amnoglyc05| des 50 Thexr"eactl on of each of the
car bﬁ’)benzlxlw(ﬁﬁx R‘pfscﬁ %,C mgrmog)ggno\éqc’s' de . 50 ' 10

‘provided that, when R? is other than H; one of R‘ and R®is H and the other is
OH and provnded that, when R?® is H, R® is H and R* i is a pentofuranosyl rmg of :
Formula IX or X;

‘which process comprises reacting a polysilylated aminoglycoside prepared .,
15 from an ammoglycosxde of Formula XIV . 15

XIv

in which R?, R3, R4 and R® are as defined above, and which optionally contains
from.1 to 3 amino-blocking groups other than stlyl on amino groups other than the
:~1 amino group, in a substantially anhydrous organic solvent (as herembefore

20 defined), with an acylating derivative of an acid of the formula 20



starting materials |listed above in the sane manner with L - (-)- [ERR]-
benzyl oxycarbonylamno - a - hydroxyvaleric acid N - hydroxy - 5 -
norbornene - 2,3 - dicarboximde ester instead of the L - (-) - vy - i
benzyl oxycarbonylam no - a - hydroxybutyri¢+ acid N - hydr oxy__i 55

norbornene - 2,3 - dicarboximnde, ester produces the correspnding |

55 (-) - [ERR] - amingd - a* hydroxyval eryl |l am nogly 30 T
general procedure of Exarrpl e’ 1.is repeated except tﬁﬂllmﬂmlmﬂﬂmmll

car bobenzyl ox%anarrycr n utr i zed t her e| q6b§45r,epl aced by ah e'hursm)l ar . 9

anount 60

60 27 7 . B—HN—CHZ—(C}L),,ef;@-I-#g@OH XIII
27 2'.3.6'<= tri - (N - car bobenzyl oxy) . , 4 di deoxyri bost anyci n. ,
2'.3,6'" - tri - (N - carbobenzyl oxy) 3 4' djdeoxyneorrycr n.B 2 .3,6 -

tri - (N - carbobeninybidch |s%a}n&khun6-blockmh gterm(gnd@onymdeﬁne@ ahong: and sngEHUCRﬂYt ri -
(N - carbobenzyl Oxy’emvézptgces:casl alme??r}/ cl:lgusntlavalerem tli1 %?a%lé xerWXtive of the aclgnd

there is there pr ive ester or a mixed acid anhydride. 5
Sl - N- | LE)y -3, Ap?oz:(ggalz'iﬁ%ac:d in csﬁnm 1 o uYdikh QX%4iéxe Ir&!ie)/dnimoblockmgéfoup :

di deoxyri bost anycr nen the-aciating[derivatige pf the peiRRf Formws KBl is a - hydr oxybutyryll

- 3,4 - dldeoxyneorrycm B, 10 1-N-1IL-(-) - [ERR - anino -

a - hydroxybutyryll - 3,4 - @Pdeoxyneonycin 10 C and I - N- IL I

-(-)-[ERR] - amno - a - hydr
respectively. The reaction of e
car bobenzyl oxy) - -protected 1 5
above in the same manner with L
- hydroxypropionic acid N - hy

/but yryl | -|°3 4T Ifl deoxyxyl ost asi n,

f the?clz € tri oy 4dile; :
°6‘g yco&P%eostartl né mat er i aI S I|sted

- 5 [ERR] -CHgenzyl oxycarbonyl amno - a
oxy - 5 norbornene - 2,3 .- dicarboximde

ester instead of the L - (-¥- [[ERR] benzyl oxycar, bonyl amno - a --
hydroxybutyric acid N - hydroxy- - 5- norbornene - 2,3 - d| car boxi m de’ :
ester produces the correspond| ng | - N=- 1L = 20 ~ ('—-')_ RNERR]- - amino - a
- hydr oxypropi onyl ], am no gl ycosi des. ] -__he reaction of
each of: the 2',3,6" - trt' - . (N - car bobenzyl oXy) --:.pr.otedd#l am nogl ycosr de

starting materlals Irsted abovelnthe same manner wth L (-) - [ERR -
benzyl oxycar bonyl.ami'no -“a - hydryxyval eric aC| d N, ydr Xy- 5-- norbornene )
- 2,3 - dicarboximde - ester i4 jR]" 25 S :

ae- 80f t he (

benzyl oxycar bonyl amno.- a - .My oxybutyrr C- acr dd " hyjdr oxy . 5-

25 norbornene - 2,3 --di car boxi m ¢fle ester- produces the co espondl ng I - N
- IL- (-) - ~amno - hydr e val eryI 1" am nogl.ycos VHAT WE CLAIM- .
IS:- 1. A process for the . prepar at.i on Il - N - -'[_[E am no- a-. 30 e

hydr oxyal kanoyl ] ani nogl ycosi de of the for rruI al .
30 [ERR] or a pharnaceutically acceptabl e acid addition sabt thereof _ _
wherein n is O or an integer of,__from&. to 4: [ERR] is a heopyranosyl ri ng
of the formula [ERR] 35 in which |s H or [ EBH RR| i's H or. o
[ERR], [ERR] is00H or NH,. R9'x'a%'°Fh Y [ERR] 5 Hor.OH 10.

wherein R® and R?' are the same or different and each is H, F, Cl, Br, NO,, OH,
(lower)alkyl or (lower)alkoxy, X is Cl, Br, For T and Y is H Cl, Br, Forl.
4. A process as claimed in claim 2 or claim 3 wherein the acylatmg derivative .
of the acid of Formula XIII is its active ester with N - hydroxysuccinimide, N - -
15 hydroxy - 5 - norbornene - 2,3 - dicarboximide or N - hydroxyphthalimide. 15
: - 5. A process as claimed in claim 2 or claim 3 wherein the acylating derivative '
of the acid of Formula XIII is its mixed anhydride with pivalic acid, benzoic acid,
-isobutylcarbonic acid or benzylcarbonic acid.
6. A process as claimed in any one of the preceding claims wherein the amino- '
20 - blocking group on the acylating derivative of the acid ‘of Formula XIII is’ 20
. carbobenzyloxy, trifluoroacetyl or t-butoxycarbonyl. : '
7. . A process as claimed in any one of the precedmg clalms wherein the
polysilylated amino-glycoside contains - from 1 to- 3 carbobenzyloxy ~ or
trifluoroacetyl ammo-blockmg groups on amino groups other than the C-1 amino o
25 group. ' 25
3. A process as claimed in any one of the precedmg claims wherein the silyl _
groups are trimethylsilyl groups. '
9. A process for the preparation of a 1 =N - [L - (-) - @ - amino - & -
hydroxyalkanoyllaminoglycoside of the formula : ' o



27 1, 600, 457
27 2',3,6" - tri - (N - carbobenzyloxy) - 3',4" - dideoxyribostanycin,
2', 3, 6 - tri - (N - carbobenzyl oxy) - 3',4" - dideoxyneonycin B, 2',3,6" -

- di deoxyxyl osta5| 5

- listed abd’ve.i '

-tr| (N - car bobenzyl oxy) - 3",4" - dideo cin C and 2 3 6 - tri -
R[ rbobenzyl oxy) - 3',4' - d| deoxyl ost asi n, respectively, and
§ ?s t her eby producedl - N [L- ‘, .
hy ybutyryll - 3,4 - di deoxyrlbostanym’ ,I"”!'M"”mm" -) - [ERR]' )
~amirng - a - hydr oxybutyryl [- 3 ,&0457 di deoxyneo ct n "B 10« - N -
[L - () - [I:I-(I-(j —am o - = hydh U)\yuul ¥ y. — ————H 9-394-)’ eorryci n
-10 C and | - S [L (-) - [ERR] hy Hoxybutyry - 34t -
L 26 _ctlvely. ‘The\em‘g' n . of the 2 36"/ tri
[ ot ect ed”15 nogl yeoki de %qr)tl ng rraterl al's
s SAme ~ —L/?Fr)r Ho - 15(({HEBR]
benzyl oxycarlb arl__izno - a|-~hydroxypropi-onic acid &12 Mhydroxy - 5 -
nor bornene - 2,3 - - di )(C /ester ‘instead of;tzhe L- (-)- [ERR]
benzyl oxycar_b:o_nyl anmino - “a - hydr oxybutyric ‘aci d N4,-  hydroxy- 5-
nor bornene - 2,3 - dicarboxi mdef ester :produces .t he. corresponding |- - N -
[L -.20 (-) - [ERR] - am no a - hydroxypropl onyl'| *3H no gl ycosi des.
20 The. reaction of each of ‘the/2',3,6" - tri (N - carbobenzyl oxy) =

- (N - carhghb

with L - (-) - 8 -=_b§
‘hydr oxy- 5- norbornene 2

rbonyl amno - a-- hydr oxyvaleric acid N--
di carboxi m'de = ester instead of the. L

(-)- - 25 ben_zyl ox;z/ _nyI amno - a - hydroxybutyric acid ‘N - :
. hydroxy- 5- R )f bornene - 2,3 - dicarboxi m de ester produces
the corresponding | - N olld -(-) - 8- amno’--a - hydroxyvaleryl] :

- am nogl ycosi des. VWHAT V\E CLA&*M IS:- 1. A process for the preparati on . of

| - N [ [oE: a-rmamrmmally accept@fe salt thepadf, wherginke: anvasoefifspoulsi de of the
for mul a[ |[to4 1sHorCH R® 1s0HorNH,, 1sHot?"at OtlE e Ogl ceuticall y

23 25 b1

eccout ol hon Gt b Otk G irceit oy
1to 4 ptosldedmeompwnﬂ , R¥ R aﬁdtvlm Rze)rsrﬁﬂaaR{‘EI‘mjl 35 . in‘which

. [ERR] |s H whic Rjesi ing p[o ated[ mpqglucgmmrevardeRR] [ERR] is H
or OH and® mip Y"S%(:FR fula o .
1,600,457 [ERR] is- H%r a. hexopyranosyl ring.of the fornul a [ERR] |n whi ch
"[ERR] is Hor [ERRl: \[ERR] is Hor OH and -
5 [ERR] is H OH or e-pent ofuranosyl Ting

: of"“!zhe forrrul a [ERR] in vvhJ,ch
[ERR] is Hor: a hexo yranosy)l ring of

ra ERR]NH

10 in which R&, R8; R9 R, R%, R%, R, R25 and st are as deﬁned above and whlch 10
optlonally contains from 1 to 3 ammo-blockmg groups other than snlyl on amino.’



10 in which [ERR] is H or [ERR]-D mannopyranosyl; provided that, when [ ERR]
is other than H, one of [ERR] and [ERR] is H and the other is OH and

provided that, when [ERR] is H [ERR]_is H and [ERR] is a pentofuranosyl
ring of -Formula I X or X; which process conprises Feaey—ng_a_pgusil‘y‘lat ed o
am nogl ycosi de pr epar ed form an am nogl ycosi de of Fornula Xl V [ ERR] '

émmgg §I5(7)ck| ng group and n is as defined ab0\2/2 [Eﬁjm’yﬂmﬂm lm"mw ng

al I bl ocki ng gr oups. 2. Apr ocess as cl ai cI ai.m I wher i rf t He
acyl ati ng der4=vatiw he—aeid5——— -
a mxed agi d anhydr iggups ot1er 1an the 530 "’“A’
or claim S""V\herel n t;%m i herebﬁbgfgk ‘%fé“

E %‘ 'ynmqr i ai m |
U Yhe Y RETEASTVATYE R aa@ﬁdw theve of
the acid of Fornula Xl Il is [HRR) 1(B-\AHBH’-&[HL—[(ERBI—GH¢¢CERR] ar exfrhe . same.
or different and each is H F, d, Br, [ERR, OH (lower)alkyl or
(1 ower) al koxy, Xis d, Br, For'l and Y is H'- 8H F oor i

. roc ess
as claimed in & ai mimwhigh B as O\khelfleaﬁowwdaewaffrnﬁe,a%?q%ﬂb@feueﬂ@t he

Yo
acid of Formula Xi| f""“%“ﬁti‘,g B oL BB it boerbln i MR SRS Ur e N -
15 hydroxy - 5 - ofBérbW@rareIliEis -an Active estét 6rod Mixed atidl @niydride. -

hydr oxypht hal i pi de.  1H.8. process asstaimedgia clainy P pp dlaim 1cwhergin the gmin-blpaking 0
wherein the ac&| | at i ?’(3“218‘? thg aelasine derivative of the goid pf Frqsmyia XIL g s flefined iny claigg; o d

anhydride w th pivali 120 droch8 N8 Qasim&L inJolailnS OB MhinR L DORERiInAGE GeRhting

benzyl carboni c aci dderﬁratw% nhnczm:lsofa&)rmhlalxrﬂds andedingd n:dmmf4 the preceding
clai ms whereinf hemg cess °'ﬁ F"alﬂ’l the a@é?‘l"&atl ve
C1 e aerdof SFor i f e PR SRS ?;,35'9 Mé?&@ﬁfégﬁ}{ko or !
t - but oxycar bonyl . 7blo iy @ﬂﬁﬁSonaﬂxec o@la dérﬂraﬁﬂ:)/oloﬂﬁ he&ophas '
cl ai ms wherein the pasbabspdy Btteﬂhormt ghgbon ont ai ns from1

car bobenzy! oxyg or mn & ?ﬁﬁﬁ?ﬂé mﬂmi A, Wups
other than the CG1 ps onGmélg §5§c 3

t he preceding cl ai ms V\kﬁeAEprdmetsheclainieylm any oﬂSofgﬂﬂmpStoallSevhbfeimé ki;yl gmingsl

roups. 9. ‘A procesdreft eti‘ﬂél ati on -
gm‘ gg - [ERR" P hydg;@; f ﬁggflégw:tﬁg hf I‘Jt\l’n{'-l“ Ttr)m.é 2 am‘“°30"‘ ! 25

5
1, 600, 457 - [ERFé or .a phar naceutlca l'y accepta e .salt thereof, wherein nis -

0 or an integer of from1 to-4s% Eﬂﬁt}i-l ®H or. [ ERR], [ERR] |s_O—Ior,[ERR]

[ERR] is Hor OH [ERR] is Hor [ ERR] is H or [ERR],.[ERR] s OHor
[ERR], [ERR] is Hor OH [ERR]  or | 1/, %ngd [ERR] is.-OH [ERR] or 5
[ ERR], pr.ovided that,” when [ ERRl \ RRlyx and when [ERR] is -

[ERR], [ERR] is H and provi dedzthaP', Y ™N @, [ERR] is H and

when [ERR] is [ERR], [ERR] 1S OH; ‘ewhi ch proess cor’rg,l")_a,es reagting a .

polysilylated am nogl ycosi de pre_ ar ed from am mhogl ycgsJ de of "the fornul a
F-‘Iz' XXI '

1\.-_:2

ora pha:maceutlcally acceptable salt thereof, wherem n is 0 or an integer of from 1
to 4, R is H or CH, and R? is H or CH,; which process comprises reacting a
polysnlylated ammoglycomde prepared from an ammoglycos1de of the formula

¥’ -conn. - g28

30




[ ERR] 10 in which [ERR], [ERR], [ERR], [ERR], [ERR], [ERR], [ERR], [ERR
and [ERR] are as defined above, and which 10 optionally contains froml to
3 am no- bl ocki ng groups other than silyl on am no 31

1,600, 457 : ' 31 groups_ ot her than the G-I
am no group, in a substantially anhydrous orﬂanl ¢ sol vent (as hereinbefore

defined), with an acylating derivative of llgmummﬂm ormula [ERR] -5
@QM ch B is an am no-bl ocki ng group and above; and-
e

.quently 5 rermvi ng aII bll 5§7ng groups 1 . p ocess asp,clainmed in
% erei ' Siegmeavarvarte me=Xl L] is an
. active ea;il mll(nchrR’a and Ré’g%ra@sldefmnﬂl bhvp,da;ld \ge&ctl;‘ ¢:10t ﬁﬁe@ﬁ a@mei ai ned I;D,jCI aim9
. or claim ‘G Al G“B‘I“ riha »acylating

deri vatl\}% ﬁaﬁ yﬁf’“}lmfa“'i t&s reingefy e a| m 10 3. 12. A
process as’ c alrre In-claim210 or c a|m11 V\/nereln the acyl ating derivative
of the acid of Fornlia X B%HPi—CHs—{ﬁfz)mﬁd‘l_-rﬁOQHal m 4XM 3" A prbcess as
claimed in claim 10 or.claim Il wherein j-acylatlngls - derivative of
the acid of Formula Xl is:as deflnedlnclalmS - 15 14. A
process’ s whichBrizmh amimablyckmggrqnta and lalsasdeﬁnfectab&@ mbqewel!lﬂ)e am no- bl ocki ng

group on l‘F &!%‘H’Pvat Lve f the ac f *
car bobenzlh %ﬁﬁg R G B0 e o
‘claifed in anyA FiResd s Elhitled &anﬁad?bﬂclwhemeﬂﬁrei in dldckihgt ed 100
am nogl| yognsum mbtmgsderwﬁm pf theackd @fd’tODE‘H%KHMSG% ?‘“E‘F afn uoroacet yl
am no- 32 bl Ocrléclzeggag ﬁ i la?rm 13%r X GHPH Pk '&h tﬁ@gé}ld‘tln am no.

group. 164eri tﬂEQ e SacSof HoahW B XTI s AMiéfiRsdsin @fairk WAl B %5 wherein, t he
si | yis gr oup3j apeproédsiTes buin&dhylcl??ndaprs cldif. l%nmr@cemacfmtm& he dbéeparati.on

of a | Nlenv five of thejacid (if-Fmowﬂrzlgone ofcau'xﬁdl;ntg }E% s 3Rl am nogl ycosi de
- clai
_ of the f oc et proces:nast e acylatin )tlierlvatwe of the acid § a ®HI13s pharmaceutical |y
,accept abl : R’e roaddndle It£ut6x}lc5rb yor. an: i nt eger of from I to 4, [ERR]

i s Hor [ERgb. nﬁdci'sEBRa.mahHarwro‘é msmw m‘qﬁ%‘f’ﬁ% ses XPeacting a

pol ysi | y| smiseiglucrside B o %@;’ e of the formul a
[ ERR]. 30 8roupg, %ggﬁ'lg@??ﬁ&ﬁ?n ’ﬁgﬁﬁ{& heRiahaglyesipped above, and
“whi ch congritfiget yigilyl growpd) NoO- OCkI ng - roups other than silyl on anino
. grou@s ot her2st Azpro¢epsefoCtie prap rOéSWfJ rr & stdstanemie| anhyc?150us ér gani c
- sol vent . (Bsreraianayisminoglyeaside 7 H‘?m “1’.'% an acyl at | ng derivative of an 'acid
~of the formula [ERRJ in whi ch B i's.an%m ng
- ‘defined above;: - EHhat® s ulss equent |y’ r em|n
as claimed i )
For.nul a ®9

ek %group and n- is-as
btoc kT groups. 18. A process
(geF‘? étlve“' Fthe acid of

a mxed acid affydri de.
) _ CH
1;‘“,2

2

XXTI

ora pharmaceutlcally acceptable salt thereof wherem nis 0 oran mteger of from 1

: 9 is H or OH, R" is H or OH, R* is OH NH, or. NHCH,, R® is H or OH, ' .
30 ta‘:lg I}}‘" l1ss HOBH or OR‘“ in which R¥" is a hexopzyranosyl ring of the formula 30 ¥
R-33 '




10 19. A process as clained in claim17 or claim18 wherein the
am no- bl ocking 10 group on tfie acylating derivative of the acid of
Formula XIlIl is as defined in claim3. 20. A processs clainmed in claim18

or cl ai-mt8—wherei T TNe acyl atl ng derivative of tw Xl is

as defined in claim4. 15 - 21.- A process aselained in claim 18 or .~
ctaim 19 wherein the acylating 15 derivative of Imm“m“ la Xl

is as defined in claimb5.. 22. A process as clai ma\ \mj Welaims 17

to 21 wherein the anino- bl ocking group opgdshg; acy+ atd nd ddrivative of the -
acid of FormuPAd XLI| is carbobe e ; oacetyt—or R§ - Fdlfe'ﬁ
t - but oxycar bonyl . 2( which R* is BBor o Pr-ouaasepyzagogyl,, ié%ﬁ&%ﬁ’ . g ai ns
17 to 22 Wherein t hetherds GHilNE: groxided ‘i‘@“&'ﬁ?'%fﬁll'g oot Q8 Eont ai _l[jr_lgseth' or '3

car bobenzyl oxy or t-P‘l;f‘i’}ﬂ a@‘gﬁg‘é bmpried) Reating CK ol gsilgihiod pmirdplyasida prapacdps _
other than the &1 aginia agfisdglcosilie of decosmdes cl ai med i n any one. of clai e
17 to 23 wherein the sil:yl' groups are trinethylsilyl groups. 25 - - -25.

A process for the preparation ofcﬁznf‘- N IL- (-) saJERR] - amino - a -

25 1iydrokyal kanoyl ] ami nogl yassi dle_e '
pharmaceutical | y- accept abjeg
froml to 4, [ERR] is Hor =R SN
[ERR], [ERR] is Hor OH 30 and BERR] Vi
is a hexopyranosyl ring of the formula 3@
1, 600,457 in which [ERR] is Hor [ERR] -
[ERR] and [ERR] is H and the other is [ERR]/
H [ERR] is OH or [ERR], and.hat when [ERR
process conprises reacting a polysilylated
from an am nogl ycoside of the fornula - f L ST e
5 [ERR] wherein [ERR], [ERR], [ERR], [ERR]-and [ERR] -are as defined above;
and which optionally contains from1 t¢ 3 ami no-bl-ocking groups -other than
silyl on ami no groups other . tH€#p the G 1-am no group, in a substantially
anhydrous organic solvent (as-18 o_ / hereinbefore defined); wth-an

acyl ating derivative of an ‘acijg ¥ e formula 10 [ERR] in which Bis an

am nobl ocki ng group and n is fas~e ned above; and subsequently renoving

all bl ocking groups. 26. A pr ocegsg, a laimed in claim25 wherein the '
acyl ating derivative of the 15 . R acid of Fornula XlIl is an active ester .
or am i(ed_ aci d'v\znh'ydkr; dﬁ . o BS%S 27. Ap eﬁcgf%é’ges a%'-‘g-%‘m“ﬁdoﬁ Onayai M
25 or clai m 26 wher evhereind®aly’n I Iy 6Y hrdfnb ﬂ;ulétéfﬂtlhev'ati ve
of the aci'd of For rruf@:t‘ygm Tg“}%gtm °.°;'%;g§§§gﬁ‘{t e o

[ ERR] or
in which [ ERR|

mannopyr anosyl, and one of
provi ded that, when [ERR] is
] is OH- [ERR] :is"H-which

"~ am nogl ycosi de prepared 5

Q28

G- bE

SRR s 3

oup, @l adfydros porgamies sobast Gsai med

in claim26 or g§ainm inbef&}emeﬁiﬂadj,%lghﬂaﬂybﬂaﬁngemtive_ ofcharacidanfithefospult he aci@
of Formula X1l is as defined in claim __cul®oblu A prgfess.-as
claimed in claim26 or clai m:Z#%er&_ﬁlﬁﬁgﬂéﬁ?gﬁ n%Hdgri vative of the
acid of Formula XIIl is as defined in claim5. 30. AOHrocess as clained.in
any one of clains 25 to 29 wherein the am no- bl.ocking,group :
acyl ati ng deri vat i ve imfhighfkisaep I“B'Plgﬁ’i@sll%?“paa“%‘l‘slashgp"gggoove’cagg%é%%ﬁeﬁllyoxy,
trifluoroacetyl “or t ’rmw ﬁg’cfaimgd. in claim 25 wherein the acylating derivative of the

i la XIII is an active ester or a mixed acid anhydride. ) 15
. acid g; P:;T:)lciss as claimed in claim 25 or claim 26 wherein the amino-blocking
group on the acylating derivative of the acid of Formula XIII is as defined in claim

28. ‘A process as claimed in claim 26 or claim 27 wherein the acylating

-derivati f the acid of Formula XIII is as defined in claim 4. N 20
2 dgrlvgfvigpro:e:smas claimed in claim 26 or claim 27 wherein the acylating

derivative of the ‘acid of Formula XIII is as defined in claim 5.

. : 0. A process as claimed in any one of claims 25 to 29 wherein the amino-
AU bloclzing ggoup on the acylating derivative bof t{le acid p_f_ Formula XIII is 25
' nzyloxy, trifluoroacetyl or t-butoxycarbonyl. Lo ) )
’ » carbg??gzgggéss as claimed 1)r,1 claim 30 wherein the polysilylated amino-glycoside

contains from 1 to 3 carbobenzyloxy or trifluoroacetyl arino-blocking groups on
i ther than the C-1 amino group. o RS .
.ammé)z.g 5‘? gggc%ss as claimed in any one of claims 25 to31 wherein the silyl groups 30
imethylsilyl groups. - L L -
¥ e t;;mi grogesg as}::laimed in any one of the preceglng claims wherein thg
reaction is conducted in a solution containing 10 to 209, by weight polysilate
i terial. : T _ . . .
s.tartlsrhg. r:\mpergcess as claimed in any one of the preceding claims wherein the 35
35 desired product is separated from the reaction mixture by chromatography.



31. A process as clained in claim30 wherein the polysilylated

am no- gl ycosi de contains froml to 3 carbobenzyloxy or trifluoroacetyl

am no- bl ocki ng groups on am no _groups other than the CG1 am no group. 32. A
process as clainmed in any one of clains Zwb”yi groups
30/ gare trinethylsilyl groups.

303

A process as clainmed in any one of H |m3 wher ei n..t he
reaetjon i s conducted in a saolution contai nmm “@3 wei ght

- pol y

lated starting material. 34 ,600M3Ir ocess ds dl am K3 any ne of the
TUpr ecedi ng cl 351% pYEL L gesiTed product—+s sc“af at omthe
Teaction. rvihtme fe&gbélt oé g,lrﬁ}g % in %ﬁg‘;&l substag(\:sally as dgreinbefore descrlbed o
mcsegsclamect imadl

ﬂ“BStﬁJtﬁ"ﬁs]heFe'ﬂiﬁfo%n§ ally as her éihbefore
e

- noriéStwstanthﬂ X rocess as
~claimed in chai §§s§%&§rﬁ %Ogécﬁf\?“%?S‘H’étﬁ’étlaﬁbeﬂﬂmrenhtﬁgcd¢sgéﬁgp37 sA process

as- cl ai méomula cl al m ; 'i°9afa%frﬂ'§rae|aﬁmm@-dd@§m bed 5

38. A process as clainmed in-claim?25 substantially as hereinbefore
described. 5 39. A polysilylated. ami nogl ycoside prepared froman

ani nogl ycosi de of the f oM\ L BRR\as -defined in claiml, 10 - "said
pol ysi |l yl ated am nogl yc%? ,’de Opti onaNy c&}pt ai ni ng. from 1 to 3 ami no-

10 bl ocki ng groups ot her R{nkn ot v i
. amno gr oup.  40. ‘A pol'ysilyl at ed: -m nogl yc03| de as clained in claim 39

" contai ning ‘an aver age nunber®of §|?yl groups per nolecul e of from3 to 8.
41. A polgssieﬁnyeldaheximam nogl ycosi de-as clained i.n claim39 or claim40

wher & S%‘id lysily Iacndpamﬁdg@cbd‘de Bydn 4 ysi |yl at ed
am nogl y bg%c'ﬁé'ﬁ%gys?% Oaﬂlym&)upjot inin %?@ALSM e amilPo- bl ocki ng
gr oups arseragy 3,, m g%’ if¢ g Fbﬂ@demydlalgrsyuaﬁ.ta, a,A pol ysilyl at ed

am nogl cosﬁuek wsiilitedlarhin sPerm "8% éof the formula R6 [ERR] 20
20 Psg y he 3'123’1 gr%?ljpsg%tnmethylsﬂyl ' oy 'ﬁg’ 08 P 4Orptgerein] ERR %ERR}

[ ERR] [.gﬁ;ﬁf,.bﬁ ylat tecamposlyom asammeﬂﬁ%}oaaacﬁﬁnséetdmﬂ ' ", aim9 said
pol ysi | yI at €3 ApoIyIgbes Sl el S SR I T A il o

ani no- bl &mleg groups ot her Tha PVF Hﬂmé‘maﬂb“% p's of theer than t-he C- 1
anmi no group 44. A pol §| 1yl at ed am nogl ycoside as clained in claim43 :
contai ni ng an aver age nurrber of silyl groups. per nol ecule of from3 to 8.
45. A pol ysilyl ated a}n nggl ycosi de as cl ai rredamn claim43 .or claim 44
'-V\/nerelnthe silyl groﬁ‘b‘§ aretrlmethylsH 2 _A\pol ysilylated .

-am nogl yCOSI de As, A3+ O\45. 88 - whi ch - the

am no- bl ockingy: X OUBS. AT I/uor et yl  groups. *10
47. ‘A pol y5| | y? at-el ¥ an am nogl ycosi de of the
10 formul a . L

1, 600, 457 3536
descrg bed wi. 3;11

20 20



[ERR] wherein [ERR] is Hor [ERR] and [ERR] is Hor [ERR]; said

pol ysilyl ated am nogl ycosi de optionally containing from1 to 3

am no- bl ocki ng groups other than silyl on am no 15 groups ot her than the
G 1 ami no group. 15 48. A

pol ysilyl ated ani’ nogl ycosi de as claimed in claima7 m
nunber of silyl groups per nolecule of from3 to 8.- AYﬂ'I"Hm
am nogl ycoside as clained in claima47 orclai ma48 whe [ f'”@'& C
are trinethylsi3yl. 20 , .. 50 A poI ysi | yopued ami nogl 37c05| de
in any one of clai Bk, 8 D 102 vvnz| CITTiTe—ant fo=—bi-oeki-rg—go4ps =L£¥
car bobenz»gLQxy or trgol fﬁﬁé&%ﬁ gl c c? é,é{ = dFRfF W'abyéfﬁlbed'n cla1m9 said
ami nogl ycosi de pr eparags bthemhamslgnb 'ﬁﬁf”“’cg md emihe-Blafking 36
1, 600, 457 - r44 A polysilylated ammogl}’comde as claj ﬂ;mf)co [ERR],
[ERR], [ERR and [ ERR S8 '{ggﬂﬁfgua (BEQYP nercmdcquie%’fm&as v ysi f‘a"é{lge
am nogl ycosi de opt | ohmadnlb'ygr&@@ "ﬂ,"f’iy fidejas claiged inaelaima3 ot cianklagvhg{egups
ot her thah silyl. on % edﬁ:ﬁ]@dglykbbﬁi% a BiGinfeabn zﬁ)g;@e °&E§£§£“,§ 225 A

t

pol ysi | yl-at ed agi nod E’&? !b? 1zg grewpsiare cirtdbenzpibx
aver age nunber of srdrmmagr u’b?y a'ﬁ'BP@tFﬂf"éﬂ prepdredofro8 ah Qm&oglycomderg?rt’;e 10

5 53. A polysilylated am noglzﬂcom de’ g clainmed.i 'n claim51 or cl aim52
wherein the silyl groups ar eRt lT‘?‘Et"h?l silyl. 54u32A pol ysilylated -

am nogl ycosi de as' clainmed in gy one of c.ai ns 51 tg 5 |nN)§\/mch the _
am no- bl ocki ng groups are thé 7acktyl ‘group. 10

55. Pol ysiltyl ated gentani ci.n-mgy . L GOt ! 1 to.3 am no-
10 bl ocki ng groups other’ thag NS| , ot her - than ‘the G
amno group. 56. Polysilyl at el gg tarri'"ci n | ERR] as.'C' ainmed In clai m 55

contai ni ng an average:nunmber of..silyl groups per ‘ol ecul e of from 3 to 7.
57. A polysilylated gentamcin: [ERR] as claimed.in.
wherein 15 the silyl groups ar eoirl net hyI silyl,
15 58. ApolysHyIated gentamcm ' Edi njany one of claln's 55 to
57 wherein the am no- bl ecki ng- gr g zll.oxy. .or .‘trifluor oacetyl
groups. 59. Pol ysilylated 6" - H < Y- di deoxykanarrym n B

optionally containing fromi1- tno - pr0- bl oodd_ng groups on am no groups

other thé&n the:C-1 20 'Rgm no grou

20 60. -A:pol ysilyl s R”*lSH'qf‘CH,saﬁH as
clainmed in claism 5%&’ gf‘ ?ﬁ;ﬂﬂj n%Untlé’ug ué%i&ﬁ%{ﬁg% yﬁﬁfé,‘%" :
nol ecul at of from 3 t985A PolysilyfatddO ,ylﬁ galm neth | < 3,4 - 15
di deoxykananyci n B 2 Ilumlvadoﬁsnylcgi-@psrp a;cug ﬁél‘ﬁ“&aﬁélgsanl yl
groups are trinet hyﬂesgg polysilylated ammogﬁ'zomdﬁapdhmu inydlaﬁladoﬁclalm RlvnefBt Nyl -
3',4" - di deoxykanany

wherein the am no- b’lh@hkhem;mgcr-aluﬂ&ngag'r gre of claims Itodiet y| 20 -

or trifl
groups. 63. Al {F S'Matmmoﬁycmepared from an amlxl:;oacc%g/lldgm:"l ;:s
hydr oxyal kanoyl I am nog ycosi-de of Fornul-a | "as defined in arm [ wﬁenever

prepared by a process as cl ai naﬂ;k# any one ‘of 30 . clai m; | to 8, or

%‘PS are E‘m& c&lg)é&\é% ané}vne of clains to 61

cl ai m 35. , N - 30 64. Al - N
-[L - (-) - [ERR] - anife/- la > hydro angyN aan pog\ cos,* pde of Formul a.
XX as defined in cIa|m9 j2ene : - -pretess. alrredlnany

one of clains 9 to 16, or clalm3ﬁt N65 A
hydr oxyal kanoyl | am nogl ycosi-de of

¢

- amno - a -
»

HOCH

Rr%9

R30  OH



35 formula XXI as defined in claim1l7 whenever prepared by a process as
clainmed in 35 any one of. clains 17 to 24, or claim37. 66. A1 - N- [L
- (-) - w- amino - a - hydroxyal kanoyl | am nogl ycosi de of fornula XXI| as

defined in claim25 whenever prepared by a—process—as clained in any one of
clains 25 to 32, or claim38.: BOULT, WADE & TENNANT, -Chartered Pafent

Agents, 34 Cursitor Street, London, EC4A Ijﬂm jn!mml"mL Maj esty
Stationery Ofice, by the Courier Press, 1 Publi shed by

The Batent Office, 25 Southanptigoo43ui| di ngs, London, WC2A "LAY, fgom which
Copi'ésS na [ ETNALE .
P ywherem ?g’ i{‘n Ig“ R” and R* are as defined in claim 25, said polysrlylated S
: ammoglycos1de opt1onally containing from 1 to 3 ammo-blockmg groups other QJ :

than silyl on amino groups other than the C-1-amino group. -
'52. A polysilylated. aminoglycoside -as claimed-in. claim 51 contdmmg an .
-5 .average number -of silyl groups per. molecule of from 3 to 8. .S
' 53. A polysilylated aminoglycoside as claimed-in clalm 51 or clalm 52 wherem
the silyl groups are trimethylsilyl. :
54.A polys1liy;lated aminoglycoside as: clarmed in any one of clalms 51 to 53 in
. which the amino- locking groups are the carbobenzyloxy or tnﬂuoro-acetyl group.
10 - 55. Polysilylated gentamicin B; optionally containing from 1 to 3 amino- 10
. blocking groups other than silyl on amino groups other than the C-1 amino' group.
56. Polysilylated gentamicin B, as claimed in claim 55 contammg an average -
number of silyl groups per molecule of from 3 to 7. :
_ 57. A polysilylated. gentamicin B, as clalmed in claim 55 or claim 56 wherein -
15 the silyl groups ‘are. trimethylsilyl. - : 15
58. A polysilylated gentamicin B, as clalmed in any one of claims 55 to 57
wherein the ammo-blockmg groups are carbobenzyloxy or trifluoroacetyl groups.
59. Polysilylated 6’ - N - methyl - 3'.4" - dideoxykanamycin B optionally
: contammg from1to3 ammo-blocklng groups on amino groups other than the C-1
20 . amino group. 20
: . 60. A polysxlylated 6' N methyl .- 3',4' - dideoxykanamycin B as claimed in.
claim 59 containing an average number of silyl groups per molecular of from 3 to 5.
61. A polysilylated 6’ - N - methyl - 3,4’ - dideoxykanamycin B as claimed in
claim 59 or claim 60 wherem the silyl groups are trimethylsilyi. L
25 '62. A polysilylated 6’ - N - methyl - 3,4’ - dideoxykanamycin B as claimed in 25
any one of claims 59 to 61 wherem the ammo—blockmg groups are carbobenzyloxy
or trlfluoroacetyl groups.
63.Al -N -{w -amino -a hydroxyalkanoyl]ammoglycomde of Formulal
. as defined in elarm I whenever prepared by a process as claimed in any one of .
30 claims 1 to 8, or claim 35. 30
s 64,A1-<N.- [L - (<) -w - amino - @ hydroxyalkanoyl]ammoglycos:de of -
‘Formula. XX as defined. in claim 9 whenever prepared by a process as clalmed in ..
' any one of claims 9 to 16, or claim 36. : .
. .65 A1 -N.-IL - (—) w - amino -'a hydroxyalkanoyl]ammoglycos1de of .
35 formula XXT as defined: in claim 17 whenever prepared by a process asclaimedin - 35
any one of. clalms 17 to. 24, or claim 37. : '
66.A1-N-[L -(-) - & - aniino - & hydroxyalkanoyl]amlnoglycosnde of
formula XXIIL as defined in claim 25 whenever prepared by a process as clalmed in
any one of clalms 25 to 32 or clalm 38 :

BOULT WADE & TENNANT
Chartered Patent Agents,
34 Cursitor Street, -
London, EC4A IPQ

Prmted for Her Ma_;esty s Stationery Office, by the Courier Press, Leammgton Spa, 1981
- Published by The Patent Office, 25 Southampton Buildings, London WC2A 1AY, from
whlch coples may be obtained.
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