EF 0 242 385 Bl Descri ption This Inventjion relates to an | nproved process
for converting sisomcin to netilmcin (1-N ethyl-sisomcin). Mre
Particularly, this invention rel at egposzssgBecess for converting

sel ectively bl ocked sisomicinto a 1-N 5 i m ne derivative, then

reduci ng th.? m{;q‘to a 1-N-ethyl derivative (netilmcin) under conditions
which resultl I'gh yields of the desired conpound with very | ow yields of
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si som ci n sul Neﬂ,ﬁa@wmﬁmsam&&@uﬁehyde under reducing conditions. Since,
however, sisom cin has five am no groups, this pro- cedure led to an
unusual | y high per };nt age of undesired products and tRg.overall yield was
only abeut 10-11 The process described in U S. P. 4 230,847 marked a
subs{\ant ial inproy [ ¢ ye bl ocki ng of
the_4,2' and 6 ' si som ©#EN was obt ai nght- Al kyl ation
by nmeans of acetald i 0y t A&\ pr es
Internediate led t yield (60%yigifl in the

| abor at &y, 49%i . } +efNHL hi S i nproved process
also results in fdwmati on of a su stantlal per cent age” of undesired products
whi ch reduces the dveral | yield. The Iargest quantlty of undesired
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50 wher ei n sisemipin ¢ form tha1, bigfbyiatesii proghictgr oup [err] 2 EP 0 242 385 Bl
CA-A 1 034 573 is directed to 1-N-substituted 4, 6-d|(amlnoglycosyl) 1,3-diaminocyclitols and processes
for preparing said compounds.
This invention relates to an improvement of the above process resulting in less side reactions and, accord-
35 ingly, higher yields. This invention comprises :
a process for preparation of netilmicin by 1-N-ethylation of sisomicin by means of acetaldehyde charac-

. terized in that
N/ a) a selectively blocked sisomicin derivative of the general formula
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with [err]independently being |lower alkyl, phenyl or phenyllower alkyl ; X
I s hydrogen or. an organosilyl group%lpf gﬁéﬁ ed above; each Y represents an
d&m no bl ocki ng group, and Y' repres % ogen or an am no bl ocki ng
group, is reacted with acetai dehyde at a tenperature between 10[err] and
room t enper at Wh&' toR® indepenrently being iewer alkyh, phenyl or pheryioweralkybi X)\s hydraganieran ergéngsilylou s
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i ncr emesat sstarfingaegdrial(Compoynt 1) d@ ob@ined withrabbut 39,td\7°%4 uniredcley lslsaniicis, enbeallyabbut s,
added, to acimpgligble skimactiemproduots. After the reaction 30 I's conplete, the
m xture i s cdnbefistrstepadithe pmockss ofrtids ineshtion(, 25,6'dd-N@cetyidspmicinr{compburdtipis Istytatkd] it ed
Wi w wat er additionip bidckingpotatitighreacticn sitesiwilyiation also ipioves HdGplubiliydof thelsisemidol dervativeinov e
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t he parfi a?‘°§ﬁ??6$¥fﬂ'ﬁ?‘@&¢ﬂ$@“heﬂ?eﬂ@!f°2“"'% -tri-N-acetyl sisonicin produced by
either process then is spray dried to renove the water. By neans of the

process of this invention yields of aboyt; 88%to 90% or nore of netilmcin
based on the 36 starting materi al @j&nd 1) are obtained with about 3%

to 7% upreacted sisomcin, generd X¢nand negligible side reaction
products. In the first step of the prosggs of this invention
3,2",6'-tri-Nacetylsisomcin (compound 1) is silylated. In addition to

bi 0cki NG PRt @1Ks iiBhng IoR@CAyR Rhehyit Sherfiowiiayl. BFred Sube iR oS trloWEraRMiY] witht Y
of t he si samtﬁgmy.ga;smya,w béRg pdrtickiB®y pﬁgmégnt The silylation agents conprise
organosh! yl eréAes RglifoxyViakes)l.el, @8 G2~ Mrdl4A mhyI6s dilE Kideverl it 8o 1§ @it thd StEpePthb N
or ganosi | yihvertith #iat sty ﬁteﬁﬁaﬁﬂ@@nlyﬁﬁaﬂfe@ the l5@Ad™2*Ises| Ts'nbay be accomplished by the proper
selection of silylating agent, silylation conditions, and regulation of the quantity of silylation agent added. The
extent to which the sisomicin derivative has been silylated could be monitored by NMR. To simplify the silyiation
process and to improve the solubility, it is preferred to silylate all three hydroxyl sites. In the preferred process
§5  depicted below 3,2',6-irl-N-acetylsisomicin is silylated to 3,2",6"-tri-N-acetyl-5,2",4"-trimethyl silyl sisomicin
{compound 2) according to the following reaction scheme.



[err] being |ower alkyl, phenyl or phenyllower-alkyl. Preferred
substituents are triloweralkylsilyls, with trinethylsilyl substituents
Being particularly preferred. so EPo24psssBtee hydroxyl sites, i.e., the
5,2" and 4" nmay be slylated. However, it also is within the scope of the
invention that only two sites may be silylated, i.e., the 5 and 2" sites..
This may be acconplished by the propEfHB8 dction of silylating agent,
silylation conditions, and regulation of the quantity of silylation agent
added. The extent to which the sisomcin derivative has been silylated
coul.d bg nonitored by NVR To sinplify the silylati oNgpsgocess and to

it is preferred to silylate a hree hydr oxyl

sites. In the priferred cess 55 depicted bel ow

3,2",6"-tri-Ngc LCN0 is silydmted to

3,2",6"-tri - L 2" 1A si | ; cin (¢onmpound 2)
accordimg to th ol | owi N@Hr eac® on\scthene__3 EP 0 2 385 B1 SCHEME A
[er+] H . —NHAG L€'

hexanet hyl di si ldzane 20 [err] [er?] 3 © 7 2 30 TheF&act i on

depicted in Schee A is conducted undéry anhydrqus conditions at refl ux,
preferably in the presence of a catalyst, suchjas a sulfate salt; an
ammoni uffh salt, such as amoni um chl ori de or amjonj um sul fate; sulfuric acid
. or trinmethylsilyl chloride. A preferred catally#imethoxyehhans ¢ sal t of
conpound 1, |.e., 3,2',6"- tri-N—acetyIsisonicinhﬂﬁdﬁﬂﬁhyiﬁﬂ%iﬁ%%&hgon of
conmpound 1 (m xed with a very m nor anount of Ijts sulfate salt) and a
Si atjng agent, e.g. a trinethyl silylating ¥gent such as
hexanet hyi di si |l azane, bis (trinmethylsilyl) acetam de (BSA), nono
(trimethylsilyl P88t ani de (MSA), trimethyl chlorosil #HAc(TMCS) or ot her
equi val ent silyllating aggnt Is carried out in an in i
an organi c sol f i inert to h&ﬁ reaction
acetonisrl e, e and t
is 1,2-di met hox s} n I's nonitored by
"H NVR. The reaﬁgion is conpletgdi ¢l yl at ed
substituent is uerg to bl ock al atiog at the 3'-am ne group because of
steric hindrance at' the trinethylsilyleated 2"- and optionally at the
4" -posi¥®ions. The 1-am no group of conpound 2 is then converted to an _
N-i mi no accoride rrgetiop derintedfimBshemp A dp qordugted undecanhysingis nondiionsat iieg prisferably in the
anhydr ous BBFRIFe ¢f 8 gatalystisuchAs asulfatasalyf angmmeniu galt, sugh asrmmenjumi chigride®r ammenium
step may r é"é;a?fs"ﬁwcﬁﬂe' mathysilyl shieride.dypeefened eatalystis thessyifate salt of camspaynd 6 6e..8,2,6-
tri-N-acetylsisomicin sulfate. The reaction of compound 1 (mixed with a very minor amount of its sulfate sait)
35 and a silylating agent, e.g. a trimethyl silylating agent such as hexamethyidisilazane, bis (frimethylsiiyl)
acetamide (BSA), mono (trimethyisilyl)acetamide (MSA), trimethyichlorosilane (TMCS) or other equivalent
silylating agent is carried out in an inert organic solvent i.e. an organic solvent which is inert to the reaction
o/ conditions, e.g. acetonitrile, toluene, 1,2-dimethoxyethane and the like. A preferred solvent is 1,2-dimethoxye-
thane (DME). The progress of silylation is monitored by 'H-NMR. The reaction is completed in about 5§ hours.
40 The silylated substituent is used to block alkylation at the 3"-amine group because of steric hindrance at the
trimethyisilylated 2*- and optionally at the 4”-positions. . '
The 1-amino group of compound 2 is then converted to an N-imino according to the following reaction
scheme under preferably anhydrous conditions. The presence of water during the N-imino formation step may
result in incomplete reactions at the 1 position.

’ e' g.-
preferred sol vent




EP 0 242 385 BL SCHEME B 5 10 (a) [err]
OTMS [err] This imne formation reactlon I s the key reaction in the

ful tistep process of this inventiont &#83&8Bttion of conpound 2 with
acet al dehyde is carried out at tenperatures between about 10[err] and room
tenperature 20 (about 25[err] prateesdlsy at about 15[err] in an organic
aprotic solvent which is inert to the reaction conditions, e.g. 1

, 2- di met hoxyet hane, acetonitrile, toluene, hexane, nethylene chloride
ortetrahydrofuran. A preferred sol- vent Is nethylene chloride. After the
reactiof proceeds for about 30 minutes, a netal hydride ‘reducing agent is
added to the mixture, preferably still maintained under anhydrous
conditions, to conpletely react any excess acetal dehyde and y#aes prevent
any undeS|red side reaction ?"%referred reduci ng agents co sodi um 25
borohydn;de aqL Ep%% nes, um num hydride, with

borohydr| de being p t1cul d. The erM8 um boro i s added
and--t he reactiommxtor | ed

- el ¢ - R

f okwabout 10 t 8P i mateme ;Ne | E’ ?@ E&s by ' H-NVR. The

first step of the reaction i gon} pIe @ n about 30 m nutes. The sodi um

bor ohydyd de re@ype&aﬂny unreacted acet al dehyde, thus preventing undesired

si de reactions. After the excess acetal dehyde has 3been el i m nated

t he am no substltuent may be reduced to the ethylamno functionality by a
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buf f eri ng aejtistmethyles m'OéﬂsaMBythPseapﬂOesemeds Pt about;30 minutes) @ metal kydtidefreducihg &gehtow

as Schene @adgpgt cprff@'gtﬂ stl! maiptdined under anhydrous conditions, to completely react any excess
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SCHEME D rideis used as the reducing agent for this step, a otonating agent, such as water and/or a buffering agent, pref-
erably is present. This reaction is set forth below as Scheme C.
35

SCHEME ¢

40 NHAc

)X;r\ ﬂ

NaBH o NHAC

4 TMS HAc -
p. CH3CH

borate buffer By

PH 9.75
4

Any conventional buffer which will maintain the pH at about 7-12 is suitable, as for example, phosphate,
citrate or borate buffers. Borate buffers are preferred. The buffer is quickly added to the reaction mixture which
is then stirred at ambient temperatures for about 15 to 120 minutes until the reaction of reducing the imine is
complete. The progress of the reaction can be monitored by ‘H-NMR.

55 The acetyi and trimethy] silyl groups are removed from compound 4 by hydrolysis to obtaln nefilmicin, com-
pound 5, as illustrated in the following reaction scheme.



5 CH o [err] [err] 15 o
5 Prior to deblocking compound 4 by hydronS|s sufficient sodi um hydroxi de
i's added Initially to deactivate thgpgoshsggphydroxi de and then the sol vent
Is renoved fromthe reaction m xture. This shoul d be done as soon as the
reaction is conpleted. The debl ocking by hydrolysis is a conventi onal
procedure. It has been found that 20scydmegnpa base, preferably 10% sodi um
hydr oxi de, Is then added and the hydrolysis reaction Is conducted at refl ux
under nitrogen for about 10-20 hours, a satisfactory result Is obtained.
The progress of the reaction can be noni- tored by thin’layer
chromat ogr aphy. The resul tgmg hydrolysate |Is acidified toy

netilmcinis recovered in a yield of about 85 to 90% Thg fel] ow ng
processes illustrate the j O\l n the exanpl es HPLC %I’IS/HI gh
NVR rreﬁs Nucl ear gnelyc Resonance.

Per f or mance Li q“ﬁv&r 2O ObTS)
EXAMPLE®l Tri ? ated Tri£4 N Acety!| S
mmol-es; 83% pu 't_"BTHPLC)mB 2", 6" afirig m; 0. 750 g°(1.12
mmeles) 3,2',6' -¥7i -N—acetylca som cl g ate 150 m 1, 3-di et hoxyet hane
(DVE) and 25 m hexanet hyi di si’l azane (1 18.5 mmoles) to a 500 m 3-neck
round bottom fl ask equi pped with an overhead nechani cal stirring device, a
refl ux #ondenser stoppered with a drying tube, and a thérnometer. Heat the
m xture to reflux In an oil bath 35 (external oil bath tenp.. at 105[err]
for 5 hours, FHiqtfodehincking W"ﬂﬂéghﬂ?b’s'af“@@# $adiumdimdrepjde is-adpgdrnitialin to deactivate
si |yl at | on ”Te a‘?!‘t'ﬁ' 'EYH'“P"Q" n the golvent is ﬁ@ #pagtion mixtupes This shauidbe doge & soon
ho%n/s - Thegleblgpking by hygigo ?? ponvgntionat prqcedurgit has beepfousd that 50

m et hyI e “‘?ﬂ't’ ’gbﬁga'ﬂh’ggrgg és't"’ét qg#ewft}*;?‘(tfdvsewmi s pgpductedat reflux
’|"° agtio cqp be gy
oo ek %@ iy e charu T e O

add 1.9 g po er?. ﬁm%g s?;EtXfl;r:‘a mqa;ﬁ() egny gﬁz e”,{;"mf,tgssétt’ﬁcv%{ag% Hﬁ@"?’ﬁﬁ%ﬁﬁwﬂ 0

conpletely elimnate any excess ace Then, add 30 m 0.5 M aqueous
borate buf grameueHd 9. 75) at a fast drop rate froman additional funnel into
the mxturé, 45 and allow it to stir at anbient tenperature for 2 hours to
reduce the@%ﬁg%mpondi ng ethylam no sub- stituent. Netilmcin
50 #dd 30 10% aqueous sodi um hydroxi de solution to the reaction
m xt ur e fr omapGharge(18)0 gi(Z8.Xitradldsi; B3 Furity®yl HRLC) B2, S1dlbdefiRisontiBif, 0780 ¥ B2 mmoles)
m xture, DMEIG-ErN-foelyBisomicn eaiitelnsicm! 1,2dkmemokyBhaBDME) anbBS miCkeRéSsthyRitiazEie
10% aq ueouti 186 thimales) ity/al309il Seeckeduud battom fizsk dquippad withiaa overheadimechbtical Stifring evics, an
oi | bat h (208fxgonpdengandoppered witina Higing tubs and thermhetargldeat the mixfuey to Adfiwtin e 6il bath
Moni t or3t hiexgmal tepp- at msrp)ngevur% amdomaniter dheapprigress oF sigletiondiy 'HyNMREThe eliyiation
phase of 1'91“'”1 °E‘PR'Q$?@)‘1‘W " |§kasdn abowt Grfchowrsr at ed armoni um hydr oxi de as
devel opi ng 2ol . _ Oool the hydrol ysate with an ice bath, acidify
it To pH6 BEMH ais Ry picicid, and filter off the precipitate.
Dilute gn al I%Hﬁ’t f th f| I h' r?%? )hg a']r)t’ ‘%r) r| ate congs&tta;gtréo%nmg;erﬂﬁléc
assay. CE5di thé before add gTJ cetal hy?g igasmmoles) into it. Continue stirring

for 30 min., and then add 1 9 g powdered sodium borohydride (50.2 mmoles). Warm the reaction mixture back

to room temperature, and allow it to stir for 10 to 15 min to completely eliminate any excess acetaldehyde. Then,

add 30 m! 0.5 M aqueous borate buffer (pH 9.75) at a fast drop rate from an additional funnel into the mixture,

45  and allow it to stir at ambient temperature for 2 hours to reduce the imine to the corresponding ethylamino sub-
stituent.

g (26. 2

Netilmicin

80 Add 30 ml of 10% aqueous sodium hydroxide solution to the reaction mixture from part (b) to deactivate
sodium borohydride. The solvent mixture, DME/CH,Cl,, is removed under reduced pressure. Then charge 200
mi 10% aqueous sodium hydroxide solution, and heat the mixture to reflux in an oil bath (103°C) under a gentle
stream of nitrogen gas for 20 hours. Monitor the progress by thin layer chromatography {TLC) using the lower
phase of 1 : 1 : 1-chleroform : methanoi : concentrated ammonium hydroxide as developing solvent.

§5 Caol the hydrolysate with an ice bath, acidify it to pH6 using 25% aqueous sulfuric acid, and filter off the

precipitate. Dilute an aliquot of the filtrate to an appropriate concentration of HPLC assay. A corrected HPLC
yield for netilmicin is 88%.



EP 0 242 385 Bl EXAMPLE || Preparation of 2¥,5-disilyl-3,2",6"-Tri-N Acetyl
Sisomcin 5 To -a stirred suspension of 4.0 g (6.04 mmol, 86.6% purity
By HPLC) 3,2',6'-tri-Nacetyl sisorfPQ24288fkB1.04 g (0.06 mmol)
3,2",6'-tri-Nacetyl sisomcin sulfate, in 40 m 1, 2-di met hoxy et hane (DVE)
was added 4£xAmple hexanet hyl di silazane and the m xture was heated to refl ux
in an oil-bath for 3 hours. The reaction mixture tur- ned into a clear
honogeneou Sreparativh iof21,5adisilyl-32'5'-Tii-ippetyl Seémitihi S st age (' H- NVR showed that the
m xture con- tained major anmounts of 2",5-disilylated tri-Nacetyl

si som cisn) . 1® a stirred s§$pensioniof#A0 & (B.04mmdl0IS,6% pucity by HRLE) 32! @'-triyNcacetylsisomicinarsi 0.04
carri ed ou# (%98 mmalk3.2 §eti-Nragetgt sisomitie suifate,An 4@ mi G-diwethoipeifiane (BME) wasradded 4.4 mi
neti | m ci nhpamethydisipzang mditheymixturg was heptedita refiint in an elibathiéar B howrs; The reaction mixture tur-
3,2',6', 3" nediplp gﬂ@r@@ggppgqugmlﬂtleq and waestoppeq atthigptage ('H-NMR showed that the mixture con-
3,2, 6", 3" taned malonameunls §fi255-digliviated fi-Nracetyl sisgmicinhi s st udy was obt ai ned by
acetyl af% ng tfeimine farmatios, 'gﬁ"lﬁﬁggﬂb‘f_hyﬂm%i’; W—"PF‘F‘!WI%&FEFVK%‘# g Brameted wit h
N-acet yl i m ddvSmectediPLeyisidtern iﬁ?/'sg?’f"i ca gel colum. 4 g of this

| yaphilize ra. N-acetyl sisonicin was suspended in 40 mMl of DME and 4.4
m of HNDSEXM added. The m xture was heated to refluxfor 7 hours.

H NVR 510 rtdd be Nefifhich! ot 53,6 31141836 AdeDBisiidn CONP! €t . | i ne formation,
reducti on, —amonyororysrs was carrredout—rm—a-sinmlar manner to that
descri bed | n vr¥ giRed3, 26" 3 tetr@ e dmich ubedtdrtHisbufiPhasSBiainbd By abdiyiding Rearifino The
" H NWVR of  grodp ofg'?é'-grm-hbe%ﬁw&n 5M-aéfwﬁu&éz8ishkm§%iiaﬁmsmbﬁ§ﬁg%nmﬁa A
tri-N-acetyl 43 ofithisiyopiitzRl RirkM.abdlft BiSonitdirvi¥isGdpBnddl A 46 i of DME dAd 4.2 ml 8tHMDS was
beMoW. 25 4¥h.Ehé mifture wad fidated to reflufoeChoure H-NMR@FGeM that theiijidtbAreadtiBh wias chifigiétd.
[err] 35 Imine fornjaffiéni; feduction, and hydrolysis was carried out in a similar manner to that described in Example
0 l. A corrected HPLC yield for netiimicin i€835%.r] 40 5.01 (d, 1H, J = 2.19 Hz,
CH at C 1" )The HSNMFBof 3 2B tri-Ntddetyl-5]2",4*rithetBiisisoiviicin andCh2",6'atti-Neacdtyl5,2",401-10-8thylifiahe

1H, J = @saticin g set fokinTable | bélow. 6.47 (dd, 1H, J = 5.11 and 6.96
Hz, CHE NH-C), and 7.1 [err] ppm (d, 1H, J = 9.13 Hz, NHC). 50
0 55 7 TABLE I '

A. Tri-silylated tri-N-acetylsisomicin:

30
"HNMR (CD,Cl,) & = 0.118 [S, 9H, Si-(CH3)3],
0.124 [s, 94 S_i-(CH3)3], 0.165 [Ss, 9H, Si-(CH3)4], 1.38
(S' 3H' CH3 at C—4“) 1093 (S' 3H' CH3-S-N)' 1.96 (S' BH'
35

v o) (o] .
C-3"), 4.69 (dd, 1H, J = 3.29 and 4.02 Hz, CH at C=-4'),

5.01 (d, 1B, J = 2.19 Hz, CH at C~-1"), 5.08 (d, 1H, J =
1082 HZ' CH at C-I')' 6.03 (d' IH' J = 6199 Hz' NH—C"")'
!
i
O
ppm (d’ IH' J = 9013 Hz, NH-%"‘)Q
50 O
55



EP 0 242 385 Bl B. Silylated 11-N-et hylidéne 3,2'-6"-tri-Nacetyl si som cin:
"HNMR (err) 5  0.102° [S, 9H Si-[err] 0.140 [S, 9H Si-[err] 1.5 (S,
3H, [err] at G4"), 1.83 (S, 3H 6 (S, 3H O [err], 1.89 (d,
3H, J = 4.76 Hz, [err], 1.93 (sqg&%‘}“? [err] O [err] 2.36 (S,

3H, [err] at C3"), 4.71 (bm 2H, CH s [err] 15 at G4 and CG1"), 5.19
(d, 1H,J :%.&46 : ) ‘

1H J = 8.4 , o) - HG i
20 [err] (q, 1H, J - 4'WR—IZ(QD§£N-)=I‘® 25 080 IGI\II\/RH[,eSﬂ.]-(cH§6§]04 (N =
CHCH3) and . 5 [ a L nt atlng
Sates B 2@fkﬁzpp§;} (W%I{rﬁ{ﬂ} iy 334% 183 50T (B3 522 178
prepar ati on 1 1GHiFE B4 B3 dSirord Hof C§B$,UH1)C||1| B9 hﬁang

acet al dehyde, charac- terized in that a) a selectove by bl ocked si som' cin

derivative c&Ht@_qq,g nerdy (fcprrgga 2 §075 gz' EE&"B’ﬂAz %8%3st’[§ﬁt] [err]

55 whergjin each I's ‘an orgdandsi’l yl group
* C L M S 0*
. CHy CN), 2.36 (S, 3H, CH3-N at C-3"), 4.71 (bm, 2H, CH's
0 .

15 at C-4' and C-l“)' 5.19 (d' IH, J = 1,46 Hz' CH at C"l')'
6037 (d' lH' J = 8.04' Nﬁ—ﬁ), 6077 (d' lH’ J = 8.4 HZ,

0
N~ Nn-ﬁ-), 6.99 (t, 1H, J = 5.48 Hz, caz-y-ﬁ-) and 7.69 ppm
20 )
HO
(g, 18, J = 4,76 Hz CH3CH=N) .
25
30
CNMR (CD3CN) 8§ = 1862.04 (N = .EHCH3) and 22.46 ppm (N=CH=-
£H3) . '
35
: Claims
N/
Claims for the Contracting States BE, CH, DE, FR, GB, IT, LU, NL, SE, ES, GR
40

1. Process for preparation of netilmicin by 1-N-ethylatlon of sisomicin by means of acetaldehyde, charac-
terized in that
a) a selective by blocked sisomicin derivative of the general formula

® NHY

ox'
—— £
cH 0} 4
50 Wo 0
' CH
NY HY 2
/ . H N T~y |,

CH3

55 :
wherein each X is an organosilyl group



B. Silylated 1-N-ethylidene 3,2'-6"-trj- N—acet | si som ci n: HNNR

0.08 (S, 9H, [err] 5 0.102 [S, 9H, Sl-[err] 0. 140, H“' ﬁl“lﬂhﬁﬂ“'

1.5 (S, 3H, [err] at CG4"), 1.83 (SE% 2& %E 1.86 (S,

(d, 3H, J = 4.76 Hz,[err], 1.93 ( %P2 3p ferr] 2.36 (S, '3 [err] af

C3"), 4.71 (bm 2H CH s 15 at G4 and C1"), 5.19 (d, 1H J = 1.46 Hz,

CH at C 6. 37 (d, ) , .lerr]

NH- C-) 6)"99 % = ‘ . Jgisonte ¥ r] H

0 (g, 1H J 4.76 HﬂNMCCIG:Bg)QN)ZB BOOGIQGR[[Ser rﬂH.—Sl&ZQH@)(j\]r— CHCH3) and

22. 46|$)pm ON\aeT dser rdn, 3% (@Hms,él aldrq4foor[st heygGoyiaed N 1St ates BE, CH,
I T,..LU,__NL, S . Process .for pre t|o

net| | mcin (l§y BHy gﬁﬁylaz}'t |dor4 "dr i §(§m(c91'n315§r 'Ndf' z}c a1 (Fe ?rﬂ'b char ac-

terized in that a) a selective by bl ocked sisom’@n derivative of the

general folg -
CH3 55mvxlnere|3$ae cfhclz)z%9 (& o3ngjan05|I grodp—cg-l-cH M 1293 \jSr 38e [err]

with [err] in8ependently being | ower aI kyl, phenyl or phenyl | ower al kyl; X
I's hydr ogeuaﬁr can orzgamoqrsl,ylg,agr@g .@;sariefcr.@eq 2R (pRACRHY represents an
am no bl ocki ng group ; and Y re—g‘pr Sents hydrogen or an am no bl ocki ng
group, 10 |s reacted with acetal dehyde at a tenperature between

10[ er rqgand ako&midt' eapdr £-31"a »i 1$.d8 i(dor tlHapdots d .6y dzi-c CHolate @-linder

anhydr ous -gQnéi tiagna a0 Jf ar @, lolag gquﬁqs,p%rle}i-,nqdl'- Nt By gene gder i vative;

o]

NH—'C'-), 6.99 (t' ].H' J = S5.48 Hz' CHZ-?-E-) and 7069 ppm

20
. HO '

(ql_ lﬂp J = 4,76 Hz CH3CH=N) ’
25
30 '

CNMR ( CDaCN) 6 = 162.04 (N = CHCH,) and 22.46 ppm (N=CH-

CH4). '
35

< Claims
.F‘:.
Claims for the Contracting States BE, CH, DE, FR, GB, IT, LU, NL, SE, ES, GR
40 .
1. Process for preparation of netilmicin by 1-N-ethylation of sisomicin by means of acetaldehyde, charac-
. terized in that
a) a selective by blocked sisomicin derivative of the general formula
* | - NHY
i | m
] %
E :—N \»mv .
C‘: 3

55
wherein each X is an organosilyl group



b) reduci ng any excess of unreacted acetal dehyde present in the reactive

m xture wwth a netal hydride reducin ent; c) reducing theu“l“umm Hﬂ r“ﬂll
group to the ethylanino group underEP g’q"ﬂg%‘condltlons W th

agent by adjusting the pH of the reaction mxture to pH 7-12; d) r emovi ng

all protecting groups and e) i sol atlng netllmcm in free base formor in
the formof an acid addition salt." 2. Rﬂrocess claim1 of above further
characterized in that the am no blgg_ g g@zoup is acetyl and R, [err] are

each rret hyl . 20 3. The process 0 ﬁOf ei ther of clains 1 or2 above
further?® character| zed by X being an orga 85|Iyl group. “4. The nethod of

any of clains é above furt her characterized in that the sisomcin
derivative i M F 3'12“ Zqu W“’Pﬂm‘rPEMFE’PWdP(s'? hygrogenor arforganipailyl
process of a "r?£° ?ﬁ?h)f'%.’f?é qn @ping dlocking grou@ ¢ a8e Y reereaets hydsogen or an
reductlon of yde and the reductlon of the ethylidene

substi tGent "él @d h ﬂ tsmpprptuterip anyinert enrells of
25 sodi um bQ| a" ‘gl"% f"gZ "'Tﬁ 5 ﬂ"’gq'@d -athylidenaderygtivey e of

t hs~gener al n fhe s "2(9""%5 ? metalfygridg 5

an organosi | 1 e I he or
phenyl | gwer a)ﬁ v &r :t\::;itﬁhf igff"i L,e J\g{ﬂqﬁgﬁmuémppoﬁrnggn "c"é% Blt mg‘é"‘f’ned
above; each \{):@ﬂ&ﬂ@&ﬁaﬁo&cﬁggﬁmsmd ocki ng group; and, Y represents
hydrogen or @jisdkting\fbt I&ﬁkﬁ%sﬁ%m?ﬁef&hﬁf&%ﬂ%&@n@&tCl aim 6 above
further charactheiprazess clayh £oF@bovefuafdr Blrdctetizga inyiat He! aHuno%ﬁidng%gJ&p\ﬁ de6tRdld R1,
acgtyl . 55R2and R? &fe edchenethginpound of either claim6 or claim bove” furt her
charactzer i zed. Ty pritesdef alydf dithérioialsl1ot 2 dbbve ffttherbhdacttda®y Rbeid aridrdansdilyl Glodyd. B
6 to 8 above4{The taibod of araotudine 1ita Baboyfurltier dasradglizbtiflihaigRBisoribln defitiveio Siyraist
of any of hﬂcamwnwithdle&mthmielaianet her characterized by Y being acetyl. 11.
A sel ect i vel §- The precessiof siynheliims hto d ebave fatttiev chacittedided byf tir raduiction 9f excesshteldidaiyde 385
Bl [er rzl 1394 {ieapduction atibe-pthylidege suhstivieptdethe ethyldming substitubst beihg effected by the addition of

sodium borohydride.
6. A selectively blocked sisomicin derivative of the general formula

ox' , '
30 -
o v -
CH,
NY! X0 NX \//
/ | 0 —0
35 I
. Hy _ H N & CH
NHY Z\Nny

40  wherein each X is an organosilyl

" rl
group Si=— RZ
4
¥ TR
with
R1 to R3 independently being lower alkyl, phenyl, or phenylloweralkyl ;
50 X' is hydrogen or an organosilyl group as defined above ;

each Y represents an amino blocking group ; and,

Y’ represents hydrogen or an amino blocking group.

t; The compound of claim 6 above further charactenzed by each X being trimethylsilyl and each Y being
: ace
55 8. The compound of either claim 6 or claim 7 above further characterized by X' being trimethylsilyl.

9. The compound of any of claims 6 to 8 above further characterized by Y’ being hydrogen.

10. The compound of any of claims 6 to 8 above further characterized by Y’ being acetyl

11. A selectively blocked sisomicin derivative of the formula



wth 20 [err] Independently being | ower alkyl, phenyl; s

al kyl; X' is hydrogen or an organosilyl group; each Y repre‘mmm“mmmwml
bl ocki ng group; and, Y represents hydrogen or an anino bl ockirfg &rolip.? 17
The conpound of claim 11 above furt ?W%H?%’bt erized by Y being acetyl, Y
bei ng hydrogen, X and 25 X being trinethylsilyl. Cainms for the
Contracting Statax®AT 1. Process for preparation of vyl mcin by

ac- 30 terized
ocked sisom cin derivati he general

i i 45 [err] [err]
or phenyl | ower al kyl; X
Rl represents an

in that a) a sel
formula NHY 35y
with [esr] |ndepen ently pei ng\| Quw&
i s hydrogen or a rgano 9 yl gPoup \a ned\ above; eac
am no bl ocki ng oup; and ¥E.,~EBr eNTT iy an ani n@skagki ng
group, 55 Gy eact ed witﬁ acet al dehyde at a tenperature bet wd&¥ 10[err]
and roomtenperature In an inert aprotic organic solvent under anhydrous
condi ti #hs. 5}0 formj.he corresponding 1-N-ethylidene derivative; b) reducing
any, excess "BPeNAPEAE BPRRReYd9hy de present in the reactive mixture with a
nmetal hydri de reduci ng agent; 10 EP 0242385

* C L M S * c¢) reducing the JR-]N-ethyIidene group to the

et hyl amno group under aqueous conditioasWth a reducing agent by

adj usting the pH of the reaction m xt¥¥=tR pH 7-12; d) renoving all
protecting groups and e) isolating netimg:?c nnin free base formor in the
formof an acid addition salt. 5- 2. The process claim1l of above

f ist’her chawmcterized in that the am no bl ocking group is acetyl and[err]
R2 and B3 ar er\aaR indspérdyatly balng IdWee alRyl, ph@fyior pliengiibweralkyl¢i t her of clainms 1 or2
above f urt herxlshyaogenior arcslgdnysiygroliei Ng an or ganosilyl group. 4. The net hod
of anyof cl aieush Y rapeséitdnaminoblocdniggroughedact eri zed in that the sisomcin
derivati ve i sY'séprepénis hydropsn or emaring kilaskjngigrodp. hexanet hyl di si | azane. 10 5.
The process of2 Theycompound ofi daim 11 abgvefurtiistaharagterizeheyr Y beingragetyl.f’ beinghydspgen; ¥ and
reduct i &n o beingdimethvisivbt al dehyde and the reduction of the ethylidene

substituent to the ethylam no substituent being effected by the ‘addition of
Claims for the Contracting State : AT

1. Process for preparation of netiimicin by 1-N-ethylation of sisomicin by means of acetaldehyde, charac-
30 terized in that :
a) a selective by blocked sisomicin derivative of the general formuia

NHY

- ox! | :
| 35 . ‘ 0 . /
§ CH oxX o
e . %0\0 CH,
wy* Y S——ny
/S B '

CH3

wherein each X Is an organosilyl group

45
- Rl "
Si./—-—""Rz
50 T~—~g3
with R! to R3 independently being lower alkyl, phenyl or phenyllower alkyl ; X’ is hydrogen or an organosilyl
. group as defined above ; each Y represents an amino blocking group ; and Y’ represents hydrogen or an
amino blocking group, :
55 is reacted with acetaldehyde at a temperature between 10°C and room temperature in an inert aprotic

organic solvent under anhydrous conditions to form the corresponding 1-N-ethylidene derivative ;
b) reducing any excess of unreacted acetaldehyde present in the reactive mixture with a metal hydride
reducing agent ;

10



sodi um bor ohydride. 6. A process for the preparation of a sel fﬂllmmmlwml”“l
bl ocked sisom cin derivative of the general fornmula 15 ox [er

each X is an organosilyl [err] 35 ERO®2MJeEBI] i ndependently being®l owner"

al kyl, phenyl, or phenylloweral kyl;. X is hydrogen or an organosilyl group

as def i ned al&ﬂu&:cinQ%h-ﬁfetﬁﬁ&Hn%ﬂﬁHtstlﬁrét!@lﬁhﬁs)g@&ﬁﬁhér&ﬁue@ﬁﬂéﬁduﬁoﬁﬂdﬂh a'reducing
represents hgggnpg@ammngmpﬁmtmemmmwm, characterized in
that a 3,2', @)reibtiingdi gtk sicG@Ehei N i S reacted W|th a silylating agent in
an inert or gaﬂsmatmg)heﬂlmtfmmlﬁfom’dnmdhmmotambldtaudlmwt. refiux in the
presence of 2. Deipaicyssiclaini of Abgye butizes Shakaptetized iptha theramitiodluckirig group dagoetyiadd R,
accor di ng Rand Rharme&hafelylact eri zed in that the sil yI ating agent is selected
from t he gr o@grhhpxeaseefag ofiditheriofciaimed or 2Abovefurtharsh gabebsmrmosﬂylgmup
nono(tri net hyi&e WWMW&MW1W%MWFGHF@¢€B pd Inthet thegomicin derigativens plivigied s s
accor di ng bysontaciingiwith herpmetiwidisilarase.cat al yst is a sulfate salt. 9. A process
accor difag t oS5cThapiecess efgny of plaimp # ted abaye f"ﬁ'ifﬁfﬂfa"’&te%ﬁbdlmdm%ﬁx%sé ldghyde ng
trimet hyl send 9%9'\'5“633!\9 %’ﬂ@ﬂ“ﬂ&"’%@ﬂw the ethylaming gubgtiuent beipg-effegted by theaddiion gf 6

for the preofimberolydnds 5 co t.ri et

process accoPdt ?fﬁ“?%f"%m?p'fﬁa%? '??ﬁ‘?@ bP’B'?éd fﬁ‘ﬁ“lﬂ? ?ﬂ‘é\%ﬁ ‘?hﬁ%mmi%%%o und
wher ei N Y' is hydrogen. 50 12 A process according to any of clains
6-10 fdf the prepgrati on of a conmpound wherein Y' |s acetyl. Revendications
55 Revendi cati pns pour ise Etats contractants: BE, CH DE, FR GB, IT,
LI, LU NL, SE, oc6d6 de preparation de gl | M cine par

1-N- 6t hyl at | onCHg au noyen d' ac6t al-dehyd ac- tiris6 en ce

A4, a) on ] un: dori de si som cin I e? i verent bl oqu6e
de fornul e gdndral¥€°‘oox ¥ o - —0 NHY 50
CH3 (_4& . 0 0 {0 gN
H2N .73 N Hy 3 15 gf_chaque X eat un
groups organosilyle Si-R2 20 NHY Z\N 3
25 HY
wherein each X is an organosilyl
30 : n Rl
group Si Rr2
R3
35 with
R1 to R? independently being lower alkyl, phenyl, or phenylloweralkyl ;.
X' is hydrogen or an organosilyl group as defined above ;
\U each Y represents an amino blocking group ; and,
. . Y’ represents hydrogen or an amino blocking group, '
40 characterized in that a 3,2",6'-tri-N-acetylsisomicin Is reacted with a silylating agent in an inert organic sol-

vent under anhydrous conditions at reflux in the presence of a catalyst.

7. A process for the preparation of a compound according to claim 6 characterized in that the silylating agent
is selected from the group hexamethyldisllazane, bis(trimethylsilyl)acetamide, mono(trlmethylsllyl)acebamzde,
trimethylchlorosilane.

45 8. A process according to claim 6 wherein the catalyst is a sulfate sait.

9. A process according to claim 6 for the preparation of a compound wherein each X being frimethylsilyl
and each Y being acetyl.

10. A process according to claim 6 for the preparation of a compound wherein X' Is trimethylsilyl.

11. A process according fo any of claims 8-10 for the preparation of a compound wherein Y’ is hydrogen.

50 12. A process according to any of claims 6-10 for the preparation of a compound wherein Y’ Is acetyl.

Revendications

55 Revendications pour les Etats contractants : BE, CH, DE, FR, GB, If. LI, LU NL, SE, GR, ES

1.Procédé de préparation de nétilmicine par 1-N-éthylatton de sisomicine au moyen d"acétaldéhyde, carac-
térisé en ce que :

1



RI A R3 etant |ndependamnment al kyle Inffireur, phbnyle ou phén I nferieur
al kyl e; Xl eat | hydrogbne ou un groups organosilyle comm dﬂllmlllu l IAEI“I
; chaque Y represente un group. de dpgagegmino ; et Y .

| " hydr ogbne au un groups de bl ocage am no, avac de I'acetald6hyde uns
tbnperature entre 10C et la tenp6rature anbi anta dans un sol vant organi -
qua neutre | mdenfait agikundiérvé de sisnmiing sdlectivemant klaguse g formyle gingrales - ger i v6

1-N- 6t hyl | dbne correspondant; b) on redult tout exces d'acbtal déhyde non
entr6 en reaction présent dans | e el ange reactlonnehnavec un agent
reduct eur d' hydr
1- N-fth?lldbne e agueuses avec un
agent - riduct A pH 7-12; d) on
611m ne tous | t ole la 6t||n1cine sous |l a
d' addi t| oncd',,aci de." 2.
Procede oSul vant N¥ revendi cat i 2 Sp-dHYce qua Fe~gr Vps de
bIocage am no at acbtyle et R2” 35 R2 et R3 sont chacun netH@lé 3.
Priocede suivanttHsa revendication | ou 2, caracterisbh en ce qua X eat un
groupe organosilyle. 4. Procbd6 suivant |'une des revendications | A 3,
caracteris6 en ce qua |le dérive de al som cne esat silylb par contact avec
de | Mhewsam-t loglchtiqaeé X astamgrougs.organadide sui vant | ' une des revendicatlons | A
4, caractbrise par |a reduction de |'ac6tai ddhyde en exces 40 et |a
réduction du substituant ethylidbne en |e substituant ethylam no, que |on
ef fectue par iraddition de bor- hydrur RIL %odium 6. D6rivb de aisom cine
sa€cti vement bl oquee de formul a gsaBral g2 Ox, NHY CH 3

H 55 o#i chaque X est un groups orgéhsskkylellz EP O 242 385 S|

* c R SS RRL A Ra
et ant Inhdpen Ie nferleur

1 ) !
ny|l ef |
X eat I hyd ?I“’Ul? al %ﬂé %B'Tﬁz’ﬂ 'g %'/“ 1 E( 'g'ﬂ‘@"g%ﬂ‘h Hue
Y repregent e If” = Bt ealni represen ""@?? R eI gENe B un
groupe Je bl 6?," E 9 ? eli!l Q/ =N rglurg i}"gu racterl se
en ce qua chqglig f%ﬂ%‘?n ieY spo 0se
aui vant |a ) u?t t Bes aQHa {déh &%B }é tglFI% réactlo nel avecun
trinbthylsl|ylhgs ey une des revendl cat o
caract eyl s6 & a{brﬁéhuﬂ lé@ro}{pe ﬁﬁ-@th}ﬂd&h\édﬁ 189S sthfamino sous fbs c&ﬂﬁi&%@ueﬁhﬂs\é@é}tun hgevile
des revendl c3éduato ef ajdstaht iepRIda FisRhdeGeRibnAd 2@HY-1Y; est acbtyle. 11. DMIvO
de ui somi Ci ney) sdimeitdus 188 Bloupds prItectBursiget f or mul e gobn6ral e
e) on isole la nétilmicine sous Ia forme de base libre ou sous Ia forme d'un sel d"addition d'acide.
2, Procédé suivant la revendication 1, caractérisé en ce que le groupe de blocage amino est acétyle et R?,
35 R2?et R? sont chacun méthyle.
3. Procédé suivant la revendication 1 ou 2, caractérisé en ce que X' est un groupe organosilyle.
. 4. Procédé suivant 'une des revendications 1 & 3, caractérisé en ce que le dérivé de sisomicine est silylé
\/ par contact avec de I'hexaméthyldisilazane,
5, Procédé suivant I'une des revendications 1 & 4, caractérisé par la réduction de acétaldéhyde en excés
40 etlaréduction du substituant éthylidéne en le substituant éthylamino, que 'on effectue par 'addition de bor-
hydrure de sodium.
6. Dérivé de sisomicine sélectivement bloqués de formule générale

eéu

§5 ot chaque X est un groups organosilyle

12



0% : NHY 200

= ey O C“"’ﬂ”ﬂﬂm!ﬂﬂﬂ””lﬂ

chaque X eat un group. organoslyle 30 " ,..Rl ,, Siz<R2 35

\ R3 R1 a R3 eant independament al kyle |Inf~ieur, phenyle ou
phenyle Inferleur alkyle;, X eat,|' hydro,gbne QU un groups organosilyle;
chaque Y eat un groups-de bl ocage \ 2 et 40 Y' eat |rhydrogbne ou
un group. de blocage am no. 12. Co ei\:};n vant !l a revendi cation 11,
caractesi se en ce que Y est acetyle, st hydrogene, X et X sont
tyimthylsilyle. Rovondications pour |'Etat contractant: AT 4S 1. Procede
de prhpar atldﬁ5(!@éhm’#ﬁmnmntﬂwlelﬁmemnwﬂy&tﬁohélﬂe!rﬁrlmak!le.'ne au noyen
d' acet al dehydé“tb%YF’&aé“ePEW@@'PERTQE@SWGGO"\W“@MW-’cﬂsr6ag| r un derive de

si som CI e s Hiheaue Y\FeRoRnte v gsepe e iesageanming); t general e 50 56 13 aX'
NHY C3 ! d" estlhydrogéne ou un groupe de blocageamino. =~ @ ' _ e fi ~C z] QaH

NYX" 7. Composé Want la revendication 6, caractérisé en cm? chaque Xest trlnﬂhgsllpqpﬁt chaque Y est

5 0 acétyl
R Ra e ﬂyg?

nosi
Wﬂ%& %i ethylsilyle henyl eoau
henyl e i nf ?«g 81y
p ny eg:c lnn?r'tb%ﬁ)p Ewlgn::‘léned% { '%;i; ge a?/n ﬁo et

Y' reprGSente 1 rogene ou un group de ge anlno avec de

| " acet al d6hyde a Hne tenperature entre | OC et Ia t bnperature anbl ante dans
sol vant organijy quo neutro inert sous desNBbnditions anhydres

pohf fopmer |s dg |v6 1- N-GBhyIidbne correspondant ;

_OX

CH3 '
CH

l:l-l3

NHY

ol chaque X est un groupe organosilyle

R1 & R3 étant indépendamment alkyle inférieur, phényle ou phényle inférieur alkyte ;
\_/ X’ est I'hydrogéne ou un groupe organosilyle ; :
chaque Y est un groupe de blocage amino ; et
40 Y’ est'hydrogéne ou un groupe de blocage amino.
12. Composé suivant la revendication 11, caractérisé en ce que Y est acétyle, Y’ est hydrogéne, X et X'
sont triméthyisilyle.

Revendications pour I'Etat contractant : AT

1.Procédé de préparation de nétiimicine par 1-N-éthylation de sisomicine au moyen d'acétaldéhyde, carac-
térisé en ce que
a) on fait réagir un dérivé de sisomicine sélectivement bloquée de formule générale

55
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b)

on reduit tout exces d'acetai dehyde non entr6 on r6action

| e nBl ange reactionnel avec un agent reducteur d' hydrure net
reduit |e group. 1-N-6thylidene on Iepoegap3gs®iet hyi am no sQu8
aqueuses avoc un agent r6ducteur en aJustant |e pH du n6l ange reacOi onnel a
pH 7-12; 25 d) on ilimne tous |es groupes protecteurs ;
la n6tlinicine sousxia forns de base libre ou sous | ##¥onmse d' un se

d' additl on d' aci ddg.
cs quo | e groupe d¢
n6t hyl e.s 3. Pro&ég

Xl

revendi cations | aN3’! caracterlsg
sityl6 par contagt avec do |I' hex

2. Proced6 suivant |a revendicatl
saqe’ etyis et R,
tbonl

est un groups Or ganosi I WeE.

niNe de sb

hyId|S|Iazane

des revendicatidps | a 4, caract6ris6 par |a r6ductlon de
exces et?la r6 |on du substltuant ethylidbne en le substl
6t hyl ami no, quo |'on effectus par |'additlon de bor-nhydr:;& de sodium 35

6.Prooede pouwtt baanneparahtOﬂndgﬂ@uﬂﬁf%)jhﬂkkfﬂf&%ﬁbcsg

bl oques de fornule g6nerais OX 4"  OCNI0 ox~~~~~
H2N .. ---Q~ CH2 NHY obi chaque X es% un group.

1
oLgﬁnleT%:‘ Sr y‘ﬁ end grg ILyfeqﬁ sndamsnt al %(ﬁ)/'l e _hnf rgllkysjg
P y Ung roup e rg

quo definl ci-:

211 11 chaqug, dJl%QJ T bﬁ"é’ s ﬁi'é”
o

r6ag|r une 3,

ilyle Corpipg

éta

dans un sol vaggenmﬁagﬁrqmgdrg,,gﬁ,g ,ﬁq ous es cond’ﬁlﬁl ons a
preaence d' Unc)erisaiitiddiole 1--sthylidaneen 1dgrstpe GinyiMtitio sbi dBS RAoRL dfAbus mcmgmsﬁ

suivant |a rexeurtiucentapitafitie SHoduifdidnbé RactitihelRHHIUER ;| agent é’e sely

chohi i emans | & ogsimigcowdasuiapaprotdctedRxanht hyi di si |l azane. |e
bi s(tri mdt hyl ejiohisele ktreitimidine sdus larfarme (ba¥6 ity owbdoliyia o dun SIRT dkiitidnar acide.

trimet hyi chl o2 BeicédsmeivanBia reverciicatidh 1, oaastériab ert b el @idlHeid blocige Bminé et adslyRiebRY, €N
e quo le cd?al%’seuphamméﬂwlesel de suifate 9. Proced6 suivant
revendi cat i on3-8rogésdésuivant lareypadicationdou dinaractéiisé @s Ge qlaixsest arigraipe olgampsiyleX eat
trime- 10 tHyPeceds §E'V@t "t@héﬁqwemiqamns 48 8)camctérisd en 6 que Baliérivéule sisomtichhetest silyls
revendl|catF’i"'cﬁ‘=T"‘B"t éthyldislieeanen dun conpose dans | squei

e

et

juiim

e) on isole

caracteri s6 en
R3 sont chacun

e des

eat

Procede sul vant |'une

"acet ai dehyde on
uant

r,

kéctlvenent-
L)

phenyi e ou

ﬂ%‘i‘yf‘ g OBt

s

X

aque représerépf e un groupe de Iocaqq no; etY’

d‘“Sﬂ"ﬂ“b‘?’?“""

ecu

aur

atlion est

eat

trimbt hysi al cadé suivant 'une des revendications 1 & 4, caractérisé par la réduction de I'acétaidéhyde en excés
etl réduction du substituant éthylidéne en le substituant éthylamino, que I'on effectue par ['addition de bor-
hydmre de sodium.
35 6. Procédé pour la préparation d’'un dérivé de sisomicine sélectivement bloguée de formule générale
ox: \

AV}

40 cl 0
X
' X0 /kﬂ\/
/" o
H2M~
2

§5 - \R3 ’

R 4 R? étant indépendamment alkyle inférieur, phényle ou phényle inférieur alkyle ;

X’ est 'hydrogéne ou un groupe organosilyle tel que défini ci-dessus ;
14
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11. Proc6de sulvant |une des revendications'6 a 10 pour Iam
conpos6 dane | equei Y' est |'hydrogbne. 12. Procede sul vant i, ‘\m‘\“\\“\
revendi catfons 6 a 10 pour | a prepaEmo242385Btin conpos6 dans E“‘W .
1C ac6tyle. Anspr~iche 20 PatentansprCche fOr die VertragastaacentBE* CH '
DEFR & IT Léhah&d%prﬁd%nte%gmfpﬁd_lbloééﬁé&.ﬁiﬁ&;ee? zur Herstellung von Nelimlin
durch 1- N- Et hylest®hydRiguriou o roupe 8é Iibcgaaetanﬁﬂo.! dafaictéi ef\Gefu'Sh AR R4Sl yntl 3946 -FiN-ace-
gekennzei chnegyisiséhiéinecgvesinagérit i@diliation bara Gk beNehEigankiiedieite 'sbuisdes éovditions Bihydres

al I genel nen Fauremix e présknee d'unZutilysior., 3> =22In der X ewdlTs

ei ne O ganosi 1.Procétépoyrda ptéparation d'un composé suivant la revendication 8, caractérisé en ce que 'agentde 1

ni/ R S_2 33lyklion sdt cheisidiens IRIgrdopes caniprenart Direxamdiyiifisitaag, RotidEnsthiisipREaan, le
Phenyi odermanb(timéthyisiydasétamidestile tamétiejchifostams er - snof f oder ei ne :

Or ganosi | yl - (3. fmsédé|syivanhlacevendisaiionp)\tarastéfisé ol equel df datalysaut est ad seldelstifurd.| S Si ne

di e Ami no- G % Freédél syivanylasevendibiation Gipoys frcorétiamtion diinlcomposél daris ledvet shanet Xoéek trimée
sine di & AMW%‘B’L?&EBY)PQSE%FY@F ende. G uppe darsteilt 5D m t

Acet.al dehyd b Prapéde suivagtiayeyendioptions gour araond'un gemmRed dens leanebf’ est timéthyisiyieh e m

i nert en apr ot 11sBReAde 84t {Haedes revandicaliong fé10mpunia Rerartionduncpmpasé fiang lequel Y* est

Bedi ngungerl\hyf 88t dung d s ent sprechenden | m\-Derivats um gesetzt werden ;
b) ein efwe p%ﬁ"?fggﬂg‘?ﬁ@m‘gwg iggtignsd 3,10 PavyaRrgRatalion dym,compass dang leryel Y’ est
der Reaki offH%%i schung mt einem Metail hydri d-Reduktionsmttel reduziert
wird ; S5 C) die I-Ethylyiden-Guppe unter w&Brien Bedi ngungen mt

el netm Rel wgdhmpgdni ttel durch Einstallen des pH Wrbes der

Reakti onsm schung auf pH 7 ble 12 zu der Ethyl.em no-G uppe reduziert wird

d) "SI nt b ClpatonfaiubrichafaP GR ViR RhtoNYEAANDE ¥RGEPIT INELIN B ik, &8 For m der

frei en Basevoder 1 n Form sines Saureadditionssakzes oltert wrd. 14 EP
0 242 385 BL 1.Verfahrenzur Herstellung von Nstilmicin dirch 1.N-Ethlierund vén SISRTicnmi HMR vEIfkcBtafdHYY,
vor st ehendeddufth gekenrizbichnet, #gfl t er hi n dadur ch gekennzel chnet, dag die die

Anmi no- G upper) sih eslektheblcuhidres Qisdmyin-Dbeieit Yer aligemeiéhtFofmel R2 und Rs Jewei | s

Met hyl #&i nd. 3. Verfahren nach irgendei nem dervor st ehenden AnsprCche |
oder 2, wefterhin dadurch gekmmnzel chnet, daB X' si Or ganosi yi - Ghuppe | st.

S 4. Verfalo®n nach |rgendei nern der vorseheng&h Ansprflche | bis 3,
wel terhin dadurdh gekennzgi chnet, )
"3 ck ox
%o o
' CH
. Y NBEVY 2
HZN P r -4 \ﬂ:'i!
: cx
35 3
]
\_/ in der X jewells eine Organosilyl-Gruppe
40
. n /Rl n
si—R?
\g3

45 . :
ist, in der R! bis R3 unabhéingig voneinander Niederalkyl, Pheny! oder Phenyliniederalkyl sind, X’ Wasser-
stoff oder eine Organosilyl-Gruppe Ist, wie sie im Vorstehenden definiert ist, Y jeweils eine die Amino-
: Gruppe blockiersnde Gruppe darstellt und Y’ Wasserstoff oder eine die Amino-Gruppe blockierende
_ Gruppe darstelit,
50 mit Acetaldehyd bel einer Temperatur zwischen 10°C und Raumtemperatur in einem inerten aprotischen
_ organischen L&sungsmittel unter wasserfreien Bedingungen zur Bildung des entsprechenden 1-N-Derivats
um gesefzt werden ;
b) ein etwa noch vorhandener UberschuB an unumgesetzten Acetaldehyd in der Reaktionsmischung mit
einem Metallhydrid-Reduktionsmittel reduziert wird ;
86 c)die 1-Ethyliden-Gruppe unter wéfrigen Bedingungen mit einem Reduktionsmittel durch Einstellen des
pH-Wertes der Reaktionsmischung auf pH 7 bis 12 zu der Ethylamino-Gruppe reduziert wird
d) sémtliche Schutzgruppen entfernt werden, und
¢) Netilmicin in Form der frelen Base oder in Form eines S3ureadditionssalzes isoliert wird.
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dag das Sisom cin-Derivat durch In-Berfghrung-Bringen mt

Hexanmet hyl -di |l silazan silyliert wrd. 5. Verfahren nach | rglel“luumlluml“l“l
vor st ehenden Ansprflche i bis 4, wairoa4bbesBladur ch gekennzel thnet b d&s di e’
Redukti on des Cberachfssi gen Acetai dehyds und di e Reduktl on des

Et hyl i den- Su Réhnsbithiel, d&8'G8E ARG
- Nat bi unbor ;sjd& La%ﬂdé# W'Eai L%{I sj o amhh% ,pg,,ﬁrtes
/S' sonyci n- ﬁacﬁ‘ l'n'&@t‘% {sh Ansprﬁ'chﬂ odaﬁf_l weitshin daaﬁ'clgéksdﬁ&lchnetoo

daf X' eine Organosilyl pe ist.
NHY_ 5 4. Verfahren nach irfBAdéifenitRF voldtéh¥iieh AnspiiIa® 13105 Weitertin/daddrit gaRéhndichin?,

Si-R 30  gaR das Sisomicin-Derivat durch In-Berilhrung-Bringen mit Hexamethyl-disliakahl silyliblowiter R1 bi s R3
unabhf ngi g vaneéramenl fech bhedénen deyvorstdibiial Anspriietie ko) yeitsthirckiatiarttkgekermizeitinet X
Wasser st of fafdieRedakiibeddaltberiubissigsn Adlaldgtiyds urdidie Ratiuktian des Ethyl@rSiubsticenteezu dem
defini ert EtilamiB&Substituentén darcleZiugatsmi vareNatiiumbdeydnid ed®ighppe bi ocki erende Gruppe
dar st el fot unc. SelekthtlenbsieresSisomyaircerivat der atijemeinen Fognely uppe bl ockl er ende G uppe
darsteit. 7. Verbindung nach dem vorstehenden Anspruch 8, weitorhin dadurch
gekennzel chnet ,0%4i , Jedes X Tr- Ky met hyl silyl !'st und jedes Y-
Acetyl | st. 8. Merbindung nach ei nem dervor at ehend nsprflche 6 oder 7,
wel ter hi n dady chnet,- daB 40 XI Trinet |yl 1t. 9.

Ver bi nd¥ing naths| der vorstehenden Anspr bis 8, welterhin
dedurch gekennzej ghnet " Yass @Kt of f . ndung nach

i rgendei nem dey, ostehenéenAns@ fid 6T \ﬁ’ei terhin Hadurch

gi.kennzei chneg_dali Y' Acetyl gi§

Si “s-dnycion Deni v&t der Formel OX§ N NHY sy
HY 50 CH3l X1 CH ’
NHY 5s 3 in der X jeweils sine Oganoslyl-Guppe " ’ , R

Si:-fl2 \R3 5 ist, in der

in der X jewells eine Organosilyl-Gruppe
25

" Ist in
der R! bis R3 unabhéngig voneinander Niederalkyl, Phenyl oder Phenyln(ederalkyl sind,
~ X* Wasserstoff oder eine Organosilyl-Gruppe ist, wie sie im Vorstehenden definiert ist,
35 Y jewelils eine die Amino-Gruppe blockierende Gruppe darstelit und
Y’ Wasserstoff oder eine die Amino-Gruppe blockierende Gruppe darstelit.
7. Verbindung nach dem vorstehenden Anspruch 8, weiterhin dadurch gekennzeichnet, dal} ]edes X Tri-
"\ methyisilyl ist und jedes Y Acetyl ist.
: 8. Verbindung nach einem der vorstehenden Ansprilche 8 oder 7, weiterhin dadurch gekennzeichnet daf
40 X Trimethylsilyl ist.
9. Verbindung nach irgendeinem der vorstehenden Anspriiche 6 bis 8, welterhin dadurch gekennzeichnet,
daB Y’ Wasserstoff ist.
10. Verbindung nach irgendeinem der vorstehenden Anspriiche 6 bis 8, weiterhin dadurch gekennzeichnet,
daB Y’ Acetyl ist.
45 11. Selektiv blockiertes Sisomycin-Derivat der Formel

ox:* _ : HY
50 x ' o) /
o ' o
° 4
= NHY

85 -

in der X jeweils eine Organosilyl-Gruppe .
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R bis R3 unabhangi g vonei nander Ni ederal kyi', Phenyl oder
sind, XI Wasserstoff odor sine O ganosl|yl- Gruppe bst, mﬂ
esi ne di e Ami no- Gruppe bl ocki erendeERP 3385 Bhr at el | t und

sine die Am no- G uppe bl ocki erende G uppe darstellt. 12. Ver bi ndung nach
dem vor sat henden Anspruch 11, welterhin ollé_durch gekennzei chnet, daBl Y
Acetyl ist, Y Wasserstoff i st und X 'tmd "ewei | s Tri net hyl si I yl sind. 15
Pat ent ansprache fOr dem Vertragset aat s;—‘k—? 1 Ver f ahrenzur Hersteilung von
Netilmcin durch 1-N-Ethyllerung von Si S(Hm cin mt Hlfe von Acetal dehyd,

dadur ch Sgekennzei chnet, dm ; a) ein’selektiv

bt ockl ertes Sbsorrym n- Derlvat der aI I genei nen Formal 20 CX3 30 in dir X
Jewei |l s el ilfh R?anom I ¥J G up "
3Ro " 2~~~ wwne'“aF@fN'e‘i'eﬁ"ﬂi ?hw ofiar Rhenyinigdemalintaingi g vonei nander

Ni ederul i cyI t°

ei sne O'gano “

Y i n| ert ist,
Jeweils eln ST Vmﬁ sa:?ﬁ %ﬂ nﬁ&% ﬁ%‘l % ; ﬂ%"‘%ﬁé&m“"Mt

Wasser st of f,
Acet al dehyoft'be e| ner errpera?ﬁr ZWM scﬁl '9%8'& und Raum enperatur in ehlem

I nert en, AP patdntaRe ggﬁefn,d,n%m mgﬂegTLdaungsm ttel unterwasserfrelen
Bedi ngungen zur ung des entsprechenden 1-N-Derivats um gesetzt werden;

b) ein etwa nﬂVé\faHﬁﬁﬂﬁHﬁiﬁaﬁhg @a&sm&m&mammsmmﬁg:&m:mmi@lvdﬁmédwbﬁ}dder

Reai d| onsmidadikohiggkefihzeiciiena@a® Met al | hydri d- Reduktl onsm ttel reduziert wrd

c)\ dj e 1-Et hyd)iereslektv bipdkiRrtés Bisdimyoh-Detivat g6rallg@aen@rongedn Mt ei nem

Redtkt omsam ttel durch Einetellen des 50 pH Veértes der

Reakt donsm schun )guf pH 7 bW 12 zu der Ethyl am no-fguppe reduziert wrd d)
g

oi ne r:{:}%?g si nd, X V\asser- st of f oder

santiiche Schutz ppen entfernt wer den, und e). Netl n In Form der

frel en Base oder es Saureaddltlonsesazes IsQligrt wird. 2.
Ver f ahren nach vor en Ansprggh 1, welter rch
gekennz®i chnst, I e dixp Apne-) oleetd @rende G lppe Acetyl Tst

und Rl, R2 und R3Jewel | s Met hyl 3.  Verfahr@#,nach

| rgendei nem derﬁorst henden AnspHLH ¥ ¥ er hin dad‘u-ﬁe,h;.gg
gekenr eei chnet cydaB X esne Organosilyl -G uppe ist. 4. Verfahren nach
i rgende} ,nem der vorstehenden Ansorflche | bb 3, welterhin dadurch,

gokennzei chnet, dat das Sisom cin-Derivat durch | n-Beruhrung-Bri ngen m t

Hexanet hyi di §} 3% dheid dinbl drdinbsnichiipe 17

35 ' " Rl n
AP
Si1-R
_ \p3
Y R
40 ist, in der R1 bis R® unabh&ngig voneinander Niederalkyl, Phenyl ader Phenyiniederalkyl sind, X' Wasser-

stoff oder eine Organosilyl-Gruppe ist, wie sie im Vorstehenden definiert ist, Y jeweils eine die Amino-
Gruppe blockierende Gruppe darstellt und Y’ Wasserstoff oder eine die Amino-Gruppe blockierende
- Gruppe darstellt,
mit Acetaldehyd bei einer Temperatur zwischen 10°C und Raumtemperatur in einem inerten aprotischen
45 organischen Lésungsmitte! unter wasserfrelen Bedingungen zur Bildung des entsprechenden 1-N-Derivats
' - um gesetzt werden ;
b) ein etwa noch varhandener Uberschuf an unumgesetzten Acetaldehyd in der Reaktionsmischung mit
einem Metallhydrid-Reduktionsmittel reduziert wird ;
c) die 1-Ethyliden-Gruppe unter wafrigen Bedingungen mit einem Reduktionsmittel durch Einstellen des
50 pH-Wertes der Reaktionsmischung auf pH 7 bis 12 zu der Ethylamino-Gruppe reduziert wird
d) s&mtliche Schutzgruppen entfernt werden, und
¢) Netilmicin in Form der frelen Base oder in Form elnes Sdureadditionssalzes isoliert wird.
2, Verfahren nach dem vorstehenden Anspruch 1, weiterhin dadurch gekennzeichnet, da@ die die Aminc-
Gruppe blockierende Gruppe Acetyl ist und R?, R? und R? jeweils Methyl sind.
55 3. Verfahren nach irgendeinem der vorstehenden Anspriiche 1 oder 2, weiterhin dadurch gekennzeichnet,
dafl X’ eine Organosilyl-Gruppe ist.
4. Verfahren nach irgendeinem der vorstehenden Anspriiche 1 bis 3, weiterhin dadurch gekennzeichnet,
daf das Sisomicin-Derivat durch In-Berithrung-Bringen mit Hexamethyidisilazan silyliert wird.
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EP 0 242 385 Bl *le, L M
krgendel nerm der vorstehonden Ansprdiche | bis 4, vvel terhl mu"mllm“"“mnl“l
gekennzel chnet, da6 di e Redukton degp§kéz38sBhassi gen Acet al dehydstuntl die *

Redukti on des Ethyliden-Substituenten zu dam Et hyi ani no-ubstitueitten durch

b nst,
celeki v ge 'ﬁm”““é%?&ﬁﬁ e ey R AP s

thyla no-Substifdenfen durch Zugabe von Natriumborhy&fii erfoigt.
C *5 NHY i ¢) veiihrelt zurmmdmgsmaese&@mmdey Biséaiydia{DRrivAE der aligemeinen Formel
1 Si-R\R3 25 ist, In der Rl bis R3 unabhangi g vonei nander Ni ederal kyl,
Phenyl oder Phe 'pl ederal kyl sind, X WasserstofF oder sine
Or ganosi |yl - ist, wie sie I mVorstehenden definiert bt, Y Jewels eine
di e Ami no- Grup bl ocki erende G uppe darsaeilt un Y' Wasserstoff
odor eine die i dadur ch
gei kennzel chnet 3 el nen
Silylierungsmtt ttel unter
wasserfrel en (Bgdi ngungen unte nwart sipes Katal ysators
ungeset zt wi r =8 Ver fahren z#Ly el ner Ver bigglung nach Anspruch
6, dadurch gekennzei chnet, daB das Slly | pttel au§\der,mguppe
Hexanet Hyi di sil azan, Bl s(trinmethylsilyi)acetand,
Mono(trimethyisilyl)acetam d, 35 Trimet hyi chl orsil an ausgew hit WI rd. 8.
Ver f ahren h,Ans rin der Katalysator sin Sulfat-Salz ist. 9.
Ver f ahr en R'h‘g X &E%W?\éﬁaﬁgrstehl ung el ner Verbindung, in derjedes X
Tr et hyj sl 'yl Ist und jides Y Acetyl ist. 10. Verfahren nach Anspruch 6
zur Herstellung einer Verbindung, in der alrinethylsilyl ist. 40 11.
Ver f ahren nach irgendei nem der Anspruc ﬁa bbs 10 zur Herstellung ei ner
Ver bi ndung, in der Y V\as- serstoff P]:ﬁ Ver f ahren nach | rgendel nem der
AnsprCche 6 bis 10 zur Hrsteflung el ner\)&t i ndung, In der Y Acetyl ist. 4S
50 56

ist, in der
Rt bis R3 unabhéngig voneinander Niederalkyl, Phenyl oder Phenylniederalky} sind,
X’ Wasserstoff oder eine Organosilyl-Gruppe ist, wie sie im Vorstehenden definiert ist,
Y Jeweils eine die Amino-Gruppe blockierende Gruppe darstelit und
30 Y’ Wasserstoff oder eine die Amino-Gruppe blockierende Gruppe darstellt, dadurch gekennzeichnet, dafl
ein 3,2',6'-Tri-N-acetylisomicin -mit einen Silylierungsmitte! in einem inerten organischen Ldsungsmittel
unter wasserfreien Bedingungen unter RiickfluB in Gegenwart eines Katalysators umgesetzt wird,
7. Verfahren zur Herstellung einer Verbindung nach Anspruch 6, dadurch gekennzeichnet, daR das Sily-
lierungsmittel aus der Gruppe Hexamethyldisilazan, Bis(trimethyisilyl)acetamid, Mono(trimethylsilyl)acetamid,
35 Trimethylchlorsilan ausgewéhit wird.
8. Verfahren nach Anspruch 6, worin der Katalysator ein Sulfat-Salz ist.
_ 9. Verfahren nach Anspruch 6 zur Herstellung einer Verb!ndung, in der Jjedes X Trimethyisilyl ist und jedes
o/ Y Acetyl ist.
10. Verfahren nach Anspruch 8 zur Herstellung einer Verbindung, in der X’ Trimethyisilyl ist.
40 11. Verfahren nach irgendeinem der Anspriiche 6 bis 10 zur Herstellung einer Verbindung, in der Y’ Was-
serstoff ist,
12. Verfahren nach irgendeinem der Anspriiche 6 bis 10 zur Herstellung einer Verbindung, in der Y’ Acetyi
ist.

45
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