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EP 0 405 820 Bl Description This I%\‘g’%i&l{é elates to a novel process for
converting gentamcin B to isepani [Jé 3-am no- 2- hydr oxypropl ony]
gentamcin B and to a novel fornylatng agent,

2-fornyl ner‘baﬁ’ﬂnibenzothl azole, useful in 5 the process. Mre
particularly,_this invention r? ates to a ocess_ f r convertl nﬁ ent am CI n

Ec;loa'? i g - %&W?’fﬁg&gﬁggzﬁw \%ﬁ;‘;’g&’ g%eg W&agp% Zthiczgle. Bff"l"bwed

oy rgg‘)g?' o Eﬁ‘ir%?h i s Jesscfg;mweh fﬁ%% b
[er¥] 25 ivatl\‘:ie foll fen\osal @fm:om nﬁ&%&i Bn s‘Wﬂfcﬁ )L'?fgle dgsbmd

preparati or;,,&f,ct_ I's corrpoun fromgéntamcin B is descri be:

Pat ent 4, Bepambditt Awhick R thé @eRRS described in the patent i nvoI ves form ng
3,6 -di- N—benzyl oxycar bonyl gen- tamicin B by reacting a cupric-nickel (1)
salt conpl ex of gentam cin B.w th N-benzyl oxycarbonyl-oxypht hal i m de’ and
then reacting the internediate corrpound with Ho

| m de. The
benzyl oxglcar bonyl prot#ting groups were renovel r 8l ting
material by catalytic on qyg AlINgdi um on-C 0 produce

i sepamicin in 80%yi - i nt er g e starting na- terial.
Tsuchiya, et al., Tetra ; Qﬁ?4951- 4954 (1979), descri be
a conplex nmultist M'Io on the 3,3",8" -am no groups
in Kanafcin A conpri sing ZI Qﬁ-l acet g¥e chel ation, 3,6 -N-bis-

benzyl oxycar bonyl at :‘“_g zith alt, carbonate formation, and finally
trifluoroacetylatio am no group. The 3,3",8 -Ntribl ocked
Kanamycin A so produced is the® acylated at the free C-1 anmino group using
4(9\,( an ggtive ester of 1-N[(S)-4-benzyl oxycarbonyl am no- 2- hydr oxybutyric
acid. Finally the resulting product scef subjected to a 2-part deprotection
schene to give Am kacin. A simlar q?:ence is also described for the con-
version of dibekacin to its 1-N-[(S)-4-am no-2-hydroxybutyryl] derivative.
No r ef er enaga known dninogigedsiod antitiots. Thé préparaticrsof fhidicbisbuidftom@bntanticirei iy bestribedin @fs.

ot her am nkentNac4,280B40/a@ke midcassdesaitbd inthepaleatiniivesforaming 3 B'-di-Nibaezgieycaimny gers e

i s cunber scamicin Bbyrbackingg climit-hicker (i skit@mplaxof geritaicindBwithihebenzyloxycarbonyloxyplithalimide
benzyl oxy ceand they reatcting the interinérintaxomp@nd witinN43-8-henzrlonicarbonylaiino-2chyiinoxyprgpitrytoky)

ami nol ysi s suegihiriged Fhechengy rbonyiprofeeting gesypowesetsinoved fers the restltingeatedal by sataiinder
t he pr ocesshydreganatiopeverpaliad mrmaerf’?wwge 'MF'H'C'FWGQ%E‘*'% @'@P""&?ﬁ'@? gpriipgyna-
costs af c,*&' taI re UI rerrent S i npl enen Fur- thermore, i n our
hands, and c d 48@3{0: Vnkp ‘ﬁgﬁ“f ("Pg‘?) ?%‘Pma'f””" °ss
descri pti o ?f%te ?féﬂeéi %'ﬁ "’gé‘% ‘ﬂ% 'I

3,6 -dibl o ﬂvﬂle‘? DA forimaian, o . ﬁ‘“"°
Thus, g F : ben st @A%t 7,, .,
acyl at ' On V\é A rtd |sa| descnbed&gthecon-
1,6 -N-di qu ﬁltdib%ciﬂ rMh- & thddde Bfth

safe gen- tQutorindsdiective a tﬁﬁ'ﬁl@ﬁlyae%l rmcassls&ﬂem

agent, for nykdbelebrie .mom bammmda atiGh Mﬂ%e.ﬁzms@wwa flintie@rbidebnlstiBs aha%d-I ed
3, 6" - N dé f oquimg bt@l%ﬁﬁnﬁdl?sﬁ lafid KydrofeRolyRaiR te ldesiothbibiPdtéps Ofhest @Ry lerder the §OBEs Bane1 N
B product s. meréiaily Dibitraktive Both h@heCliehideiof dpletalingQbsti arricta sital réxjuireniets Foy implementation. Fur-

p- ni t r obenzthermors] i @l hamid) wistk cotbaryis the ghlidativms inftheCswchiyd ef alr ppavedsideserifition, iec acetets U

i n t he for nghelation deesmbt inyariably fead torselBrtive 3:8-diblockadd ie amineglyadsitdes other thaa Kanagwcirodnd
fornyl p- andigkasinaThusdinexpectedly, thézintracetste alfefationché dentamiain B follewed yaicyllatiomwitht forenyli-
desi r ed 3, emidezplp inad Arimeriyfo 4 §t-h-fifermy/latiemand aok S diformydtiorh Agein-reylatign oithie eamgigen-
ani soyl i r’rp'E'F'P‘E‘ Pé§°a‘l§§ chelaterwithyg diffarent fatneylating agpntSormiiagetic mixqd aahydde; gives riseni
the |ike, '€°"r"? d?%%f“r""'%ﬂ?ﬂ@ﬁf‘%’“‘ﬁ!‘ B, {9, undlesired igyels of gretylatedgrntamicingBproducts.

l d nﬁ
exanpl e N' En rg& mylatuon ;gmf:nﬁ?ﬁﬂfzﬁﬁgﬁ whereas use o fggn:a p-ang%tgnqx anéi
forde

the yiel 59 hydn e eXcellent yields of the desired 3,6'-diformyl gentamlcm B, contaminated with minor amounts
of anisoyl impurities.

Use of metal acetates, for example, zinc acetate and the like, gwe rise to small amounts of undesirable

by-products, for example N-acetyl derivatives, which are difficult to remave and decrease the yield of desired

2



EP 0 405 820 Bl product. FR A- 2441%334959@6mbes processes for the
preparation -of* sel ectively acy1 ated N-protected derivatives of
am nogl ycosi de -antibiotics including synthesis of | sepanym n via acyl ation

of 3,6'- pr8 it BioBshdd for the ore 5‘& anfb defﬂgarﬁvetsQF

pr epar at'OQ ioti -liagnh st Eﬁé?%f\é J.n%’vi ﬁdafd tamicin B ig-

am nogl gco ASd m{é o et at etranedron .
Letters, Vol .nforRitatbrér bmhoghtodidbs énrbr&emmsdnm Mﬁ&haewmaﬁddfm L&Hers,

1 Nal kyl aWQh1P§3amm1m$m£Unﬁéot.&ﬁvnh pleRHRatBH of 1-NAENYREed Rhnemlycis htiblstics. Hewdvar, t he

ue of f ahéfydsat 4l @B nétSeadtithaVEILBRT Pintyiatdhidsaf agine-pdtetting BroGTi plroBing 1.N- Mbdit €d
09l y coamineglycodiids. NoBis thisipsintipatbdhized if 8ry@theZamtinogiycoaidy litrétive.nsfoad, m@ﬁﬁd e

I i ter at wr e scribasthe ash of stk ab irfflaoraecetyl ctrichizroadelyl,sand phtbaioyt dreups fof thafprotedtidn of 8mine

t ri f1 uor oageugd and teachesthatitiwaaminblysis or hydchzipdiysisaf sugh groups cande carriediohiwithoud ineteiiatiy N

of am ne grfiesisg certain otheriieasyligraups which mayibarseseetion thermotegdle. drvshort the selectiel ageacs

groups can bare hydiplyrisdf fotreyl gupunh fem 3.6rA\-fermylatepy1-Nogioylated amigoalyeosides inunpreoedentdii. acy |

groups whi ch Weleveaowfeunddhet a esvel foraviatig egeph 2dormyinesariphenzopinzaesférmiigh aqueous

base hy#tr ol ysis of fornyl groups from3,6'-N-fornylated-1 -N acyl ated

am nogl ycosi des Is unprece % have now found that a novel

NZ0¢dppazol e of formula 11, 15 20

[err] can sel ectlvel y form Iate the/, 6" -ami no groupstof the gentamcin B

zinc che] ate. Moreover, theygsdcedwte of this invention results in a high

yield it one uses a different zinc salt, such as zinc pivaloate, to avoid

formation Qb,dbReRel forhidte Y 3 BLpid ﬁlto§ps oFMS b&HEITEH EPzinc ¥Rel e, Wdrebvr Rl prddaduretr
3,6' - N di f Qkidilentbi Msallica KghGieRiroRs wesa difent Snc sefe sudVRY kiRChivBloAS, t6 4v8il Yoriiion
chel ate, CaRundgsirtie Hrdu@s. FurB@ihond, %6 have folindindt QE[BYN-difcphyl géraiitin B\btaRed, iby fo-
ester 0B Y nidling A flomltheodhbline, cai bEBlestivdly dtWbted WIFHON-fok rRyl-S) MoSupind ﬁtile(%ﬁtertdﬂ@ afthe”
mathyl am n@-yamingreup without spardis potattisn ofthe @B" mehyavincchindup as mithelsdcliya stal. osee
found t hat datel Fifally, wy havg foontitbat elbforniypraupsiean delrefmoedfrbm eherressitidg 3,6 y-diformyl-1-N- N-
3, 6' - N-di f dormyt(S)isdserinbyl]-gentamigin B bfSaquees Sasei hydrgiysis-iy bigh Eieli withoutiBerhying thealesied
base hydr olispsdrige ide dhgiph yi el d wi t hout renoving the desired isoserine side

chai n. Thistivention relatas £ apimarevedimultistep progess forpanuerting gpetkmicin B teisepargdieio digh or
conVertl ng Yigliat am CI n B to | sepam cin in high yields. The process of this

i nventian co ARPiE®tanicin B with a chel atlngaen

then wi th 2-1 } m t°H Ehtsbesienanpton s o s ngtm%elﬁmwfn
for nyl oups

(b) acy at i ng i'&r%ﬁ% Eﬁ'gl}ﬁé};a 9°RE?‘8'PM 'FF déﬁ)'
activated N 'f;ﬁg aﬁgserl ne conpound; (c) rermw ng aII
protecting gr ,F atm PEE ng i sepamcin. The | nterrredl ate conpound,
3, 6' - di - N-f or el ean{ao N R gehtaridin BOE frob la bt Rlefd] saft @ t
40 conpy exBhaleitr gettamici BWth lﬁﬁr é?éa dﬁﬁﬁﬁéﬁl Q}?&Q&S& hﬁﬁ thdroups at the 3,6

i nt r oducef Qokiins. ThOMEA batems ckhotls difobdd iPULE. Pa ol &§3812564Hd Tho-

conpl ex i s psadear, ersbauﬁkdagemvaqﬁmmm eoes). in U S. Patent No. 4,136, 254
and Tho- nms, Theiredztion sch’sﬁ.broahepiﬁm 4. aiN-Rrmylgdatamicid B,(INIO St fokth Below; 1980) . The
reaction schene for preparl ng 3,6 -di-N-fornylgentamciin B (11l) is set
ngh be!#ow 45 50 - :




55 3 [ekr] 30 Transition netal &a§iesasbe®f Ul as conpl exi ng agents in t' he
process of this invention incl'ude such divalent 35 salts as copper (11),

nickel (11), cobalt (I11), cadmum (I11) and zi no(ll) as well as m xtures

thereof .. The dival eRt® netal salts are-salgg oRgankex acids, preferably
organi ¢ aci ds such or.mi. acetic, propi &le | @gnd benzoic acid.
Preferrgd dival ent

“include piva\oate Y o; zinc (Il) and -
i s B®pc ooi val oat e. formati on of the

rw@h out in an inert organic

cobalt (11). GEapNEf
di val ent salt conpl ex Bfo gent
s%ent. Pre- 40 ferred organfc si Vv ~for exanpl e,

di et hyl sul f oxi de, di net hyl f oM de, di net hyl acet.ani de, nmethy- |ene

chl ori-de, toluene, ethyl acetat (ngr; tsuf et hereof. In preparing the

di val ent salt conpl ex of gent aﬁ%ﬁ% , E'U:La? been found advant ageous to
empl oy fromabout 1.5 - 4.5 noles off the divalent salt, for exanple zinc
(1), per nole of gentanmicin B. The |pr etgrced BENAROARS o of reagents Is
about 2.7-3.5 noles of divalent salt] p _fp,gq_. f gentamcin B. 45 The
di val efffsal t conpl ex of gent@fi%in Blls“teacted with

2-fornyl mer capt obenzot hi azol ewhi ch Iint pagsgges a fornyl protecting group at
both the 3 and 6'-am no groups. The | ar quantity of

2-f ornyl mer capt obenzot hi azde is usudlly 2-3 to | of the nolar quantity of
the di-,valent salt conplex of gentamcin B, The preferred nolar quantity

is 2.5 to 1. Fornyo&ion of the dival.entgg ' | ex,of gentamcin Bis
carried out ata tegperature_offrom[err]®=50/ prerer from[err] The
formyl ati on reactd o eCdi val ent salt P tamcin B is

|

conveniently ﬁﬁ&g_ | vent or an#iC#Ore of organic
sol vents. O ganic sol é%%et his reaction include
di.pol ar aprotic organic sol ve®dfs) e, t hyl sul f oxi de, di net hyl
formam de, dinmethyl acetani dg,yerethe like. It has al so been found
advant ageous to enploy m xtures of a dipolar aprotic organic solvent with
an 55 Inert organic solvent, for exanple, toluene, ethyl acetate, -
1, 2-di it hoxyet hane, tetrahydrofuran, acetonitrile, nethylene chloride, and
the like. A preferred m xture of solvents |Is dinethyl sulfoxi d?lﬂ: h either
met hyl ene chloride or ethyl acetate. Wile all prior processes require the
use of a precgipitati ent. or _a ocedure.to re the dival ent a
Sart cagi op TNh ek ystSluthy o g ol on Bl e ined nfflecilin Rl
¢ fact sdltsascom%i?, mgm:lke'gg co?ﬁl .cﬁ 8 gzﬁ S well as mixturés thefeof. The divalen

an ex ikt shl o acids, bly organit acits su Eﬂzfu}ﬁc. acetic,. jonic, pivalic and
2- ror capt O e P e Tt SRl o V38 o BE OFIAHERA oo
sol ution CRURE Sfmiede® - di -N-Tornylgentamcin B in a’yreld of” approxinately
90-95% The RFh&fdHidtior &t fheliivalbrk SitRhiRSlexP bniicin'd i Ehridd oGGRNERdr soRRhAES
such asei ORrBX&gataRIveris SRt Sahme) Riethyisulfoxide, SiMbthdeniida)diMéthyidiBtamide, methy-
('S) - i sOser ighéchforidl; tokiamd, Bthyd boetafand mitiied theiioOUP of 3, 6' - di - N-fornyl gentani cin
B is carri ed upptepakiyg the diddenOsalt bompleix ot igenRiniciv B, It hdsdeer! folindaitivaitageals to BMploy from
N- pr ot ect eabolitd)5 4 4B xBaldsi ofithe divdldnt salt, fa exampiaizinti(), paagparof gentamicin B. The preferred molar

N ratio of reagents Is about 2.7-3.5 moles of divalent salt per mole of gentamicin B.

y 45 The divalent sait complex of gentamicin B is reacted with 2-formylmercaptobenzothiazole which introduces

a formyl protecting group at both the 3 and 6-amino groups.

The molar quantity of 2-formyimercaptobenzothiazole is usually 2-3 to 1 of the molar quantity of the di-
valent salt complex of gentamicin B. The preferred molar quantity is 2.5 to 1. '

Formylation of the divalent salt complex of gentamicin B is carried out at a temperature of from 0°C to 40°C,

5 preferably from 20°C to 30°C. .

The formylation reaction of the divalent sait complex of gentamicin B is conveniently carried out in an or-
ganic solvent or a mixture of organic solvents. Organic solvents that can be utilized in this reaction include
dipolar aprotic organic solvents, for example, dimethylsulfoxide, dimethyl formamide, dimethyl acetamide, and
the like. It has also been found advantageous to employ mixtures of a dipolar aprotic organic solvent with an

85  Inert organic solvent, for example, toluene, ethyl acetate, 1,2-dimethoxyethane, tefrahydrofuran, acetonitrile,
methylene chloride, and the like, A preferred mixture of solvents is dimethyl sulfoxide with either methylene
chloride or ethyl acetate.

While all prior processes require the use of a precipitating agent or a procedure to remove the divalent
metal salt cation, the use of 2-formylmercaptobenzothiazole and zinc allows for an extractive removal of the

4

[




t he ptesence of dicycl ohexyl car bodigpgueks2ag¢or ding to the foll ow ng
reaction schene: [err] 30 N-Prot ect ed (S)-isoserine conpounds that
are useful t he LGS |§zo?e nayare t hose wherein the am no
a1 oup of - (45 Wﬁf" Saon e xb.r.gg Tk 9@%%&%'3’
removed un 6IQ:QcFa hrﬁi 6 m.o e&c?.

will nof art o %Fth@(yi-isb&ﬁrfes -diﬁi—ﬂhﬁﬁﬁehtﬂﬂicﬂ B#'¢hrried
Whl ch can B bf Means)r hAMAPEH i3S fmaﬂan th@@\ﬁdr&ec&@ﬂﬁ%ds&iﬂﬁwﬁﬁ an\hckivhting/i@dgBrtlid' €
are ut i | i Zd preBerch 6F ditydishyfearbbatimiPhcasrdifg to e ddiiingedtticiGdchdivig: 9T OUPS Which are

ity removed under nild basic conditions include fornyl, 35 -

tr| hl oroacetyl and trifluoroacetyl. Exanples of N-acyl prot ecti ng groups
whi ch awe easily renoved by hydrazine i pht hal oyl and succi noyl . The
preferred N-acyl pragecting group forth S ggconpound is the fornyl
group. N-Protected ikase D 4 hat seful In the process of
this invention incl - geri ne® W% hal oyl - (S)-isoserine,
N-trichl oroacet yleaf soser igd, A tt1fluoroacetyl-(Sisoserine. The
pre- 40" ferred N-protected isg¥fri Qg. puidicih 8 N-fornyl -(S)-isoserine.
Active esters of N-protect 8 -ignserine are prepared by re &L ng the
i soserine compound with a com p Lﬁ %sSCh as N hydroxybenzotri azol e,
N- hydr oxy succinim de, im dazole Righal i m de, N-hydroxy-
5-nor bognene- 2, 3-dl caigoxi m de afd the | *\h-ze resence of a coupling
agent such as dicycl of d di | mgle reaction of
N-protected-(S)-isosgh\T &) oorrryl gerfttamewo n B is carried
out at t enper at ur es Qefeerhd pEeOer abl y at about room
tenperature, [In a sélvent Exan‘bl pg” of sol vents 'which can be enployed in the
processzof this inventi oW Jo¥ckie® protic organic solvents, for exanple
al\cdhol s, such o NR et hanol , propanol and the |ike; m xtures of
wat er and al cohol ,¥such as Qqueous met hanol , aqueous et hanol, _and the |ike;
aprotic sol vents, guch as di net hyl formam de di oxane, mnet hyI &Ne chlori de.
A preferred 50 solvent is aqueous nethanol. The conmpound obtained b
reacti n¥ N-f &h@temg%%rlmnmogdsthat@rewfﬂlmm rogeanof hig inyention areghose wherein
trifornyli Seamjssgoun -k aﬁamtewdwénwoeew highsa %WF‘E‘FPB%@“"I“? om
the OOrrpouwa“*r“emb fcr'i HP@F sm%em‘tﬁhm "'1“6‘8?%0@ 'P &ﬁv'gfehﬁﬂ%

sol vent |s .e'
hydr ol y&i s fictores dat :ﬁl a suc °’f‘ d,@: Hgte %%m?s Jiﬁfey"?? o Wgég;ln

renoval w he |so- ser ceden

the am nog YQ\PS Q‘é‘teé &leﬁlve chrhpoliits trQFa‘?Jhsfanl ﬁe soWﬂE rm,lasn .DA(.QE RlFRISs)-iso-
reaction i ger@) iso%&rin& rN-tFI&ﬂo?o‘é@Jtﬂkﬁ- efthe, RN RifioraGR 1ﬁ- dﬂfs%senﬁ@ The pre-
excel | ept }(én%hﬂ é g)c,gosbrﬁ,eobt alned. The resulting
hydrol ysat e i getivicds@sior ﬁxéroieeteal y@oy&i&éhra&b&rea BirebSiRPME iseieRnd SomPélind witeslcdry
i sol ati on. pdiuna sdch ks RunydAGkyteitbEiaoRs N-Afdroxy sucthfimite} inidaRol8) N-HydrdxyphtRdiimniid, NRydRxyo f
carryi ng otnofbbrinerierR/BdléarioRimiae bnd2heliké) @ thé fredafice 3Pa @OPIAG fidentduthtas dicydohéxgigarbdi e
scope t her dfide.| n t he exanpl e HPLC neans Hi gh Performance Liquid- . -
Cm'ﬁ mat &gr ap h‘yue rebgction pliN-frefedtdRC(ShiBosetine witly@8Hdi- i-farmyl gentamicin B is carried out at temperatures
- between 0°C and 40°C, preferably at about room temperature, in a solvent. Examples of solvents which can
be employed in the process of this invention include protic organic solvents, for example alcohols, such as me-
thanol, ethanol, propanol and the like; mixtures of water and alcohol, such as aqueous methanol, aqueous
ethanol, and the like; aprotic solvents, such as dimethyl formamide, dioxane, methylene chioride. A preferred
50  solvent is aqueous methanol.
The compound obtained by reacting N-formylisoserine with 3,6°-di-N-formyl gentamicin B is trrformyllse-
pamicin, compound V.
The protecting groups are removed from the Compound IV by hydrolysis according to the following reaction
scheme.




tion i'on exchange resin avail abl e f g%mbgyand Haas Conpany. Exanple 1
[err] Preparation of 2-Formyl mercaptobenzothiazole To a dry three-necked
500 mM round bottom fl ask was added 80 m of acetonitrile 5.0 m (0.133
nole) of formc acid and 18.1 g (0.266 nole) of sodr um formate.. The-

resul ting suspension was cooled to [err] and HO. O (0.2 mol e) of
acetyl g¢hloride was added sl owly, while nmintaj : - rature of the
reaction m xture beI&HSC After the additj®n chl ori de was

conpl ete, the reacti was abk 1 f@warm up tog" 880 The

conpl.eteness of the Sﬁﬁ%gp t he het er ogeneous
of acetonitrile was added

m xt'ure cont ai ni rmctgz
fol | ones by 20 g 3m)le) Bf

tenperature was all ovve Wafgm o [err] and naintained at that
tenperature, while t Ms of the reaction was nonitore¥by HPLC
at 10 m nute iBier e r¥action s considered to be conpl ete when

ca. 4% of 2- mer caplfobenzot hi azl e (by af epniou, ki ned unreacted or when its
area % %tarts to ©Oncrease due to deco osition of the pLrduct. The reaction
m xt urewas then quenchedwi th 200 ml of Ji ce-watera d for2 m nutes.
The precipitated product filtered, shed thoro
[err] and dried undervac until ot he wat er
<0.08% o0 afford 21.4 ¢ e HPL@X 893
2-f or myT'mer capt obenzot h¥az Ie
0 405 820 B1 Exanpl e 5 To 250 m of water,
war med to 60-70C, was dded 56 1 gm¥{0.p¥ nole) of pivalic acid

(trimethylacetic add). Then 3. ZHg gy 25 ol e) . of zinc carbonale was
added pgytionw se over eriq f to 198 es and then the
t éqper at ure was rarsed 8C. After agitating the reaction mxture for

| hour, the m xture was cooled to [err] with an ice bath for 30 m nutes and
the suspension filtered. The filter cake was washed 10 once with 75 n

col d wat er arRiio3o sebfsdking Coppbund & the sehent iFiemoved fronh the regetion mbkwest Althmeghdiebledking t
[err] fexr bphydelysisisiagonyentionel progedere the spegiicily dor BBMyarofradnavalofithotit remoysl of shedsa- .
Exanpl e 3 sgine gidgctpinisumprecedpntetbin therfiminoglydasidefieligls has beeyt fofiditheat Whancthe hydsolveie
and 285 ni resetioniscenduderby slisringoveraightatsoonierenaraliue, an excellant yield (§8:9@%) obdesirgd product

pi val oat e fbtained. Jheypsultiag hysdrpiveateis peiditingitq RH S with, ai-dendaemﬁﬁﬁroetzﬁ edihydsolation.
resul ting sus EFPQ‘?"HW E\?%Ep'%stafer'p‘ﬁﬂat'f' a prgfefred “;‘L°§°ﬂfr°ﬁ'iﬁ¥"@s°“5‘i"’ nvsgtiandutAsacioke o

ol et o e L e @ﬁ@? ngng?g’ﬁy% i irorstiiens Rty 55018 Pk o,

b NH,
ugosrtron) [err] 6 EP

al i quot Was°'{l 'kexﬁ af'%eref'"%lvu ?)sh °5"p AMal ysis of the ratio of the
nonof or nyl 4 peaks. Two nore small addi ti ons were nmade such that
the evegu charge was 16.95 g (86.8 mmle) to give a final peak

rati o of O.ﬁammbpﬂpmﬁmbmgmmm conpl ete.. The reaction m xture was
transferre nnel and 800 m of water was added.
The phases Wefoq dhethRb-AbdREY 500 Al ool fidkikas! addeR80 WWRST abetonfid, 5AG (thavhrole) st 30
m—~por ti on favinic&td 1&g (0286 M6IE)dEsodium formate. The resulting suspension was cooled to 0-5°C and 14.6
) 4  ml (0.2 mole) of acetyl chloride was added slowly, while maintaining the temperature of the reaction mixture
below 8°C. After the addition of acetyl chioride was complete, the reaction mixture was allowed to warm up
to 18-20°C. The completeness of the reaction was judged by TH-NMR. To the heterogeneous mixture containing
acetic formic anhydride, 60 ml of acetonitrile was added followed by 20 g (0.103 mole) of 2-mercaptobenzo-
thiazole and the temperature was allowed to warm up to 32°C and maintained at that temperature, while the
80  progress of the reaction was monitored by HPLC at 10 minute intervals. The reaction was considered to be
complete when ca. 4% of 2-mercaptobenzothiazole (by area %) remained unreacted or when its area % starts
to increase due to decomposition of the product.
The reaction mixture was then quenched with 200 mi of ice-water and stirred for 2 minutes. The precipitated
product was filtered, washed thoroughly with water (4 x 150 ml) and dried under vacuum until the water content
55  ofthe solid is <0.08% to afford 21.4 g (98% pure by HPLC, 89% yield) of 2-formylmercaptobenzothiazole, m.p.
125°-130°C (decomposition) '
1H-NMR (CDCl3) w 7.36-7.44 (m,3H), 8.45-8.52 (m,1H), 9.92 (s,1H).
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5.11 (d, J-nla G&ftdNen tolyleld 58 gm1(87%) pfiziip pivalea®3 (d, J=4.02 Hz, 1H, anorneric),
8.15 (s, 1 H NCHO, 8.16 (5, 1H NCHO. [err] (100 MHZ, D20; pH=9) w
51.36(C- 1) Exerepled 35 [err] Exanple 4 Preparation of '

N,OD formyl-(S)-l1soserine 40 To a one liter round bottom flask containing
5090f’i8)?§:§t&ﬁ¥ﬂﬂ&“l'ﬂ‘lﬂ nmol e) and 625n1 of formc aC|d was addedln
30 mn. afreh re ared aQtI or esol .
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mp. [err] phakds &Jrg%ep%&*.)and {lﬁraﬁtlemw IsvePwds F6lextrhdied whir 440 R poftioff of iethyleRe &ﬂoﬁﬁdd
1H, J=145 6,7he aqubbiu} layérwdStrehlfiterddithorubhia siall pad 6f cbiftd to réthovda Kade oflsbilds. 8. 27 (s,

I I‘i):f 50 * Acethegitraewas Giluted Withl whteitto Wil {oluiidaf 2literk)\anditkhH vaks abobt &/ at tmhbdmlms to
1.2 eq. of acidsoluficniwasetiarged eritdey@iuti Sontaining8a0TH BHAjberlite IRG50 relsiroutiich had been ad-
acet ont t ri |jestedtdreparizhaamdniuat dyce Toé produdi waneludd with @75Nsammoniom ihydpaxidasthé fraptiors s
50% at [ ercoitaifiifigdhe prdust wesepdokeld @srl c@ndepiratest ta vieldanejutiont which Waeagsayed byliquid ichromas
filteredo ttogmaphic hnalysis endfound toxaontain 47.9 g (90.5%) ¢f8.6'=difermyigentamicinB- Sone car bon
monoxi de i Masyepectam nve (9ph (FAR/GLYHHIQ) GBR(10GM BB R11(B)389(9), SPH4) 19HIQ) 100(F).460(28).
Reasonabl e "SNWR$Q0Mpz\1%0: Rbi58lay 1,28ds. At %4"-9 b 2.8/ & H%F'M 571 (d. J£92 hz. 1Hzng0® B1

Exanpl e 5 M")e 3‘?@4 2 B 1N, a0 (s 1G94 8116 {3t N-F d
suspension #@ ﬁ t? SRS R e R s w L e
pht hal i & arffiphie ‘t ol uene: di met hyl formam de (3:1), was added

2.1 m (15 §£4of triethylam nie. Thesuspension was heated to refl ux. and
the waterg d was renoved using a Dean-Stark condenser. No additi onal

wat er separﬁg Sudiok 8lo-0 Ls at reflux. The sol vent was evaporat ed
to a fingl Vﬁéﬁﬁ‘?ﬁ%&#ﬂ%ﬁrloo m. 10 The reaction m xture was

- cool ed, dil ut gl aMeiir dobrfar W@Mmﬁ.ﬁ@%% bQS)-Wdsbrie AY6IMoR) flt2 @i 6f Brdlicacld0

afford a prvims addelintad bith. a Fbshlyprepaltdicelisrmic ankyRri@dolutdR s S 6h. ek 6-6°C. merwrmrngan d
dl’ ) ed underthy éomriplétionloPreldtion bl IBINMR(app?é2 hi@), thRlmixture was concentrated under vacuum at 40°C
to half of the original volume. 250 ml of isopropanol was added slowly with simultaneous coaling to effect crys-
’5—.,/ 45 tallization. The slurry was stirred at 0°C for one hour. The product, N,O-diformyl-(S)-isoserine, was filtered and
washed with isopropanol. This afforded 64 g of N,O-diformyl-(S)-isoserine; 84% yield; m.p. 139.5°-141.5° [a]D:
-38° (1%, MeOH).
1H-NMR (D,0) W 3.8 (dd, 1H, J=14.6, 4.4 Hz), 3.91 (dd 1H, J=14.6, 5.5 Hz), 5.38 (dd, 1H, J=5.5, 4.4 Hz), 8.15
(s, 1H), 8.27 (s, 1H).

= Acetic formic anhydride was prepared by adding acety! chloride to 1.2 eq. of sodium formate (anhydrous,
micronized) in anhydrous acetonitrile (the concentration of sodium formate/CHaCN can be as high as 50%) at
0-5°C. The reaction takes 2 hours to complete. The precipitate was filtered, the filtrate was used as is in the
above reaction. Some carbon monoxide is evolved from this mixture, depending on the temperature.
Reasonable stabllity was observed at 0°, for one month.
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m n. Thesom ¥inmie gé@)swﬁg(arﬁm;sqa H;,54gg(as".| Jaghga,qz)t he additi on was conpl ete.
The progress of reaction was nonitored by either HPLC or by TLC. The

.. solvents weegmplegn renoved under reduced pres- sure, and the product,
“trifornylisepamcin, was hydrolysed by stirring at roomtenperature for 16
hrs. w th OBrepdration of Idpddsi€bl. The reaction m xture was neutral | sed to pH=6
with aci¥, filtered and the filtrate was diluted to a precise vol ume of
1000 m . -Ext eiThefollowing meathods ilueiea® the preparatipn efiisepamiain. ut i on i ndi cated an 89%
yi el d of |sepa- mcin (4.17 g, 7.3 nole). Method B: 55 A solution was
prepar ed byMshadds| ving 1.1 56g (96 6% pure 2. 07 mml e) of

3,6 -dl - }},I—fornylgentamcm B, | i soserine and

365 m (12 g Ly, t@rfiﬂs? g gm" B0 {105 otes) g1 o)
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To this sol i ctlon‘iﬁ g ?I) %%"L‘l‘_gﬁs “Uﬂé??‘f"&’ﬁ?‘%ﬁ\”? Fis1e

Thi_“r eactl O flask, 20 g of aq. concentrate (4.424 g active, 8.2 mole) of 3,6™-diformyl gentamicin B and

o -1 26 g (8.26 mmole) of 1-N-hydroxybenzotriazole monohydrate were dissolved in 40 ml of methanol. To the

Nt 45 stirred mixture the above N-formyl-(S)-isoserine solution in methanol (22.2 ml 24.4 mmole, 3 equiv.) and a
solution of dicyclohexyl carbodiimide (5g, 24.3 mole, 3 equiv.) in 20 ml of methanol were added simultaneously
over a period of 40 min. The mixture was stirred for 15 mins. after the addltEOl'l was complete. The progress of
the reaction was monitored by either HPLC or by TLC. The solvents were then removed under reduced pres-
sure, and the product, triformylisepamicin, was hydrolysed by stirring at room temperature for 16 hrs. with 90

% i of 2N NaOH. The reaction mixture was neutralised to pH=6 with acid, filtered and the filtrate was diluted to
a precise volume of 1000 ml. External standard HPLC assay of this solution indicated an 89% yield of isepa-
micin (4.17 g, 7.3 mole).

Method B:

55 ——————

A solution was prepared by dissolving 1.156g (96.6% pure, 2.07 mmole) of 3,6"-di-N-formylgentamicin B,
800 mg (1.7 eq.) of N-phthaloylisoserine and 365 mg (1.2 eq.) of N-hydroxybenztriazole monohydrate in 40 m!
of methanol. To this solution was added 700 mg (1.7 eq.) of dicyclohexylcarbodiimide. The reaction was stirred
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LU, - NL, 25E 25 1. A process for preparation of isepam cin which conprises:
(&)sreacting apmbassforprépadion of Bepamicivwhith capspfiseami cin B with
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(c) renoving alBeutdhe protecting groups; (d) Isolating isepamicin. 35 2. The
process of cl ai(framaynepiihe Protacinggroupsiont sal t conpl ex -of gentamicin Bis
cobalt (11) or @)isplatingigepamign. 1, process of claims 1 or- 2 wherein the zinc

salt is deryjv f almsl
Co 3 und o THeprBthof i R O3 dpett st coppbl A il BRI e .5
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N-trifluoroacety - sose I ne or % oroace yI-('S)-1soserine. 7. The
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MRghs of5 an i INfermyk(SEisdskrine, (iF-bittialdyl(SyBdsene, mwmdsraoadyms)gsasatnedr N-Dichlorsaxesyk i ne
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. 7. e process of any one of claims 1 to 6 wherein step {b) is carried out by means of an in-situ active ester

formation of the N-protected-(S)-isoserine compound.

50 .
8. The process of any one of claims 1 to 7 wherein the N-protected-(S)-isoserine compound in step (b) is
reacted with an activating reagent in the presence of dicyciohexyicarbodiimide.
9. The process of any one of claims 1 to 8 wherein the activating reagent is N-hydroxybenzotri azole, imi-
5 dazole, N-hydroxysuccinimide, N-hydroxyphthalimide or N-hydroxy-5-norbornene-2,3-dicarboximide.

10. The process of any one of claims 1 to 9 wherein the protecting groups are removed by basic hydrolysis.

11. The compound 3,6’-di-N-formyl gentamicin B having the structure
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7. The process of any one of claims 1 to 6 wherein step (b) is carried out by means of an in-situ active ester

formation of the N-protected-(S}-isoserine compound.

(8}-|sosenne or N-trichloroacetyl-

50 .
8. The process of any one of claims 1 to 7 wherein the N-protected-(S)-isoserine compound in step (b) Is
reacted with an activating reagent in the presence of dicyclohexylcarbodiimide.
9. The process of any one of claims 1 to 8 wherein the activating reagent is N-hydroxybenzotri azole, imi-
55 dazole, N-hydroxysuccinimide, N-hydroxyphthalimide or N-hydroxy-5-norbornene-2,3-dicarboximide.

10. The process of any one of claims 1 to 9 wherein the protecting groups are removed by basic hydrolysis.

11. The compound 3,6-di-N-formy! gentamicin B having the structure
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means of an in-situ acti ; - N-pfo ed-(S)-isoserine
conpound. 50 8. The prm Boanyofihe o1 € “to 7 wherein the

N-pwt ected-(S)-isoserine corrpour}gu v'step (b) is reacted with an
activating reagent in the presenc di cycl ohexyl carbodiim de. 9. The -
process ®9f any-one.of clains | to 8 wherein the activating reagent is

N- hydr oxy be A% of pampgyndjotthe stryicture5 5 dazol e, N hydroxysuccini.ni de, .

N- hydr oxypht hal i m de or N-hydroxy-5-norbornene-2, 3-di carboxi m de. 10.. The.
process of any one of clains 4 to 9 wherein the prot ectl ng groups are
renoved by basic hydrolysis. "11. The conpound 3 M -=diiis-fornyl gentanicin B
havi ng t¥e structure 9 OH JEP 0 405 820 B1 [err] % ound of the
structure HO HO [err] reip-Ris H [err] As or Rt oget her
formthe imde ring o ' ) ecorrpou eaf claim 12
wherein Ris H and M . gco NHCHO

2-fornyl ger capt obenzdt . Cl apfrs _ 8'1 f{owi ng'Oont racting States:
ES, GR 35 1. A prod¥ss fpr epar g | sepam ci n which conpri ses:

' ' iof gentamicin Bwth

(a) reacting a d%val eﬁl sall\€ NH
2-fornyl mercapto QXM N.w‘l>e\m1’ch is ca- pable of selectively introducing
o]

on of

formyl protecting ups at the 3,6 -am no groups of gentamicin B to
produce %, 6' -di - rnylgentamcin B; (b) acylating the 1-am no group of
3, 8+4di-Nfornylgentamicin Bwith an N-protected (S)-isoserine com pound,
(c) renoving aWIlerejmiSﬁr@@lemCFr@d@h@UmRaMB togothieefoinrige Imidepingiif @ iphthaldyl maiétp
process of ql aim 1l wherein the divalent salt conplex of gentamicin B is

cobal t (:IEOI) %r“?"ﬂ'&”(‘ﬁ'q‘)fc'a'ﬁ‘éz“m%‘e'"R‘\Wea"ﬂrRo‘éE'ss of clains | or 2 wherein the
zinc. sal ¥ i 5490 ¥fsbuld 2 nAin ﬁéﬂioﬁ@a‘zﬁ The process of any one of
dains | to 3 V\here?%ut% é@vaﬁgﬁ% sa orrpl ex is formed fromabout 1.5-4.5

nol'es of zi @faiihs for tROfolEWNE COhtraRing Btted 'ES.660 5.  The process of any
one of clains | to 4 wherein the nolar quant ity of 2-fornyl nercaptobenzo
t hi azol et 01di xplocuss foSpréplaratichBPkepsmich wiieéoptisss:n B i s about 2-3 to 1, _
pref er abT5y 2.5 t(6) réacting a divaiére salticampmexf Gehtamitin BOFIEh 26rmiginaicapiobbnzbibiaZoleWiich 6 o
t he N-protect ed-patf efiseledienly intedaxing frdmyl groteting tgejops(dd thei 36’-amino groups of gentamicin B to

produce 3,6’-di-N-formylgentamicin B;

(b) acylating the 1-am|no group of 3 6'-d|-N-formngenbam|c|n B with an N-protected (S)-isoserine com-

pound;

“© (c) removing all the protecting groups;
(d) isolating isepamicin.

2. The process of claim 1 wherein the divalent salt complex of gentamicin B is cobalt (lI} or zinc (l).
The procesé of claims 1 or 2 wherein the zinc salt is derived from zinc pivaloate. -

4. The process of any one of claims 1 to 3 wherein the divalent salt complex is formed from about 1.5-4;5
moles of zinc (Il) per _mole of gentamicin B.

s 5. The process of any one of claims 1 to 4 wherein the molar quantity of 2-formylmercaptobenzo thiazole
to divalent salt complex of gentamicin B is about 2-3 to 1, preferably 2.5 to 1.

6. The process of any one of Claims 1 to 5§ wherein the N-protected-(S)-isoserine compound in step (b) is
N-formyl-(S)-isoserine, (N)-phthaloyl-(S)-isoserine, N-trifluoroacetyl-(S)-isoserine or N-trichloroacetyl-
55 (S)-isoserine. :

7. The process of any one of claims 1 to 6 wherein step (b) is carried out by means of an in-situ active ester
formation of the N-protected-(S)-isoserine compound.
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L e s (I

N-trlfluoroacetyl (S)-lsoserlne or N-trlchloroacetyl- 55

'S carried Bui by e i %@% o)t o %eﬁwgﬁ*"?"o
t n ims 4 1q 7w mpoun is
:\I-Sp(r:g{ :al:teed ?ST‘%FM '@W@ﬁﬂi’ﬁ’ﬂfe“"“ 'Wﬁ'ﬂ%y" 7 ‘rg The process of

any one of gai ffi plockdd of anpofd & bilimb 0 \eHeFeRitRE AcBvhtingTRage AL hydRRY SRS Q] inti

step (b) is re@&&u@ﬁh wdhkysasamm&ww%mmhamm N-hjtirdx{H6-nitb& ferB23-dithrboximide.
di cycl ohexyi car bodi i m de. 9. The process of any one of clainms 1 to 8

" wheréin the1acmmmsagfmalyaﬁﬂalms1 mwmowmmwmum@mwembaahmmsis
N hWroxysucm ni m de, N hydroxyphthalim de or

N-hydr oxy- 5- nor bor nene- 2, 3- di car boxi mi de. 10. The process of any one of
clains | toPotepfensprighe he protecting groups are renoved by basic

OIS R R G SRR el DR L g 8

- Herstellung_vo epanici I unf ssend Urset zung ei nes Konpl exes

- eines zwi vvé'rtp i rry '\%‘zggﬁ ot S%L Q,I, lgsf&o%l % 515'“ 2 Formyl -

capt obenzot hi az ﬁ;bt ,. usnzsqmpamn% ihé-SruPpbn Q&Y
3,6’ - Ami no- Gupﬂﬁiﬂm luﬂame ' 316UDRN.-Forkylgentiahiéia & | UNG vON
3,6"-Di - N-Fornyl Q%H@Weﬁ]nﬁ'd A-Andihb- ap%e&&vd & DL NP Brrrii@bntdrdiE B YAt &hier Ry8scHiRBten

3, 6-Di - N-For nyl ggp;&gﬁ,we%da,gmt ei ner N-geschfltzten 20

(S) - i sos®di n- VerdsydwEafgtung sdmtibhét sBikAgfppeang sant i i cher Schut zgr uppen; (d)

die Isolierung VayuieiSohetang ven BepatticinVer f ahren nach Anspruch 1, worin der

Konpl ex ei nes zweiwertigen Sai zes von Gentamicin B der Co- 25

bal t (11)- o@er Verfahwen nach Ansasieh [1eworin der Komplex gifes zpiwertiges Saizesaan ﬁﬂm'%heﬂw

oder 2, worin baitgh-adendinkd]) Komplexistyon Zi nkpi val oat ableitet 4. Verfahren

na |rgend e r tlgen
Sar2es Sus. St wonnah (3Bl Kbt otk s 2SR AMG R |
wird. 30 5. 4Vev£@nkﬁﬁacnﬁ§ehde.ﬁeaamﬁspmna pkmraﬂa&aw«b.apwxabsmmnmﬁemtwa
St of f i mengen- Veglsglfsinobzisl@n a1 el GastaniingesagtwRenz ot hi azol s zu dem Konpl ex
des zweiwertigen Sal zes von Gentamicin B etwa 2 bis 3: 1, vor- A

zugswel se 2,5: Yerfdbeen nachirgendbemgler Apenriichrt kisrt, werirnisias W&Fﬂﬂ@q"ﬁ@mﬁmﬁd"#ﬁ yieee |
.bis 5 worin dmptqqerge@@mq ugem Ke-saleﬁdsmwwerﬁs%%#eﬁmf‘genm'@aﬁ%%b't )1 vor-
" N-For nyl - (S) - i 3eswsisa5 . efifghal oyl - (S) -isoserin,

N-Tri fl uoracet L a qsgnrlgeoer s adie o § o lina il -
% vrfa(hre}'n Sa ﬂi R ﬁﬁ!’@@v au?eﬁ ist(u § %Fid\z‘e(i)@ g

Ver f ahr e nath ||{ yl_(s) ichlor-
mttels einerig ven sters er N-geschrltzten
(S)-1soserin- Ver ung urchgethrt W rd. 8 Ver f ahren nach irgendei nem
der AnsprCche Nellﬁhsen?ﬁachwnumedidermis;gmehﬁué6 Wbréh derSchritih) frittels Binaf@r-difi-Bitungpines
Schritt (p) m taktivercEsterdder Nigescitden(S)Ramnernrerbindungiuwehgefihe wid on

"Di cyci ohexyl carbodl i md ungesetztwird. 9. Verfahr en nach ir ende| nem der
Anspri | che |8 biVerfahrenaehiigendgigenyder Auspeichails faug B,

| ni dazol, N-Hy@Fwig) Menm?#wmnﬂﬁw%rmwﬁmmh ¢ﬁ°ﬂ°ﬁw@ exylca d"m'd "mﬂesefzt‘"'

N- Hydr oxy- 5- “¢)0 V\)BRJnPe%a&v ||%eﬂbﬁ§ﬁ agfmspruche 1 bis 8, worin das aktivierende Reagens N-Hydroxybenzo-

X,J 4% triazol, Imidazol, N-Hydroxysuccinimid, N- Hydroxyphthalimld oder N-Hydroxy-5-norbornen-2,3-dicarbox-
imid ist.
10. Verfahren nach irgendeinem der Anspriiche 1 bis 9, worin die Schutzgruppen durch baslsche Hydrolyse
entfernt werden.
50
11. Verbindung 3,6'-Di-N-formylgentamicin B mit der Struktur
&5

1



Rl

rmid ist. 10. Verfahren nach irgend 61@318% Anspr f | che I bls g, worin die

Schut zgruppen durch basi sche Hydrol yse entfernt werden.
3 6'-Di-N-fornylgentamicin B mt der Struktur 55 EPO 40 H m ln "Im”“l
~~~~~ C L M S K HO RO 5

C H N 12. Ver bi ndung s Akt ur 15
HO HO MR OCR "B AI_—# O ‘i S o®  nC 20
IL' OHH RH 0~~~ ~——"T\n deon ° 2 ocoder CF1 i st und-
H ist oder fiwowo den I'm d-Ring einer
Pht,val oyl - St rukt ur | deer” 1¥. Ver bi ndung nach Anspruch 12, worh
H I st und Rv H i st H!f} Ver bi ndung 2- For nyl mer capt obenzot h| azol .
35 Pat enpansprfl che fOrrfol go Yertragsataaten ES, GR 1. Verfahren zur

"Herstellung von Isepanicin, unfassend (a) die Unsetzung eines Konplexes

si nes zwei \Aﬂt\lemﬂur@alez%ekaon Gentamicin B mit 2-Fornyl mer- 40

capt obenzot hi azol, das beffahigt ist, Fornyl-Schutzgruppen selektlv an den
3,6 - Am no-Gruppen des Centam cins B einzufl hren, zur Herstellung von
3,6!-DI - Fornyl gentamicin B; (b) die Acyo; g der 1-Am no- G uppe des

3, 6-D - N- For nyl gent anbci B rgt einer Jg' | &n
(S)-isoserin-Verbindun ng sl r Schut zgruppen; (d)
die Isolierung von Is nach Anspruch 1, worin der
Konpl ex 2§i nes zwei vvertlg-en Sal zes on Gentamcin B der Co- balt(ll)- oder
jnk(I'1) *~Konplex 1sk, 3.w *nach den AnsprCchen | oder 2, worin das
Zi nk-Sal z sich von ZWpl vaI oat ableitet. 50 4. Verfahren nach irgendei nem
der Anspruche | bis £ worin der Konplex des zwel wertigen Sai zes aus etwa

25 in der
LN R H, CCl; oder CF; ist und
R H ist oder
RundR’ zusammen den Imid-Ring einer Phthaloyl-Struktureinheit bilden.
30 13. Verbindung nach Anspruch 12, worin
R Histund
R' H ist.

14. Verbmdung 2—Formylmercepmbenzothlazol
Patentanspruche fiir folgende Vertragsstaaten ES, GR

1. Verfahren zur Herstellung von Isepamlcm. umfassend

(a) die Umsetzung eines Komplexes eines zweiwertigen Salzes von Gentamicin B mit 2-Formylmer-

0 captobenzothiazol, das beféhigt ist, Formyl-Schutzgruppen selektiv an den 3,6°-Amino-Gruppen des
Gentamicins B einzufihren, zur Herstellung von 3,6'-Di-N-Formylgentamicin B;
(b) die Acylierung der 1-Amino-Gruppe des 3,6™-Di-N-Formylgentamicins B mit einer N-geschitzten -
{(S)-Isoserin-Verbindung;
(c) die Entfernung sémtlicher Schutzgruppen;

5 (d) die Isolierung von isepamicin.

2, Verfahren nach Anspruch 1, worin der Komplex eines zweiwertigen Salzes von Gentamicin B der Co- )
balt(ll)- oder Zink(ll) -Komplex ist.

3. Verfahren nach den Anspriichen 1 oder 2, worin das Zink-Salz sich von Zinkpivaloat ableitet.

4. Verfahren nach irgendeinem der Anspriiche 1 bis 3, worin der Komplex des zweiwertigen Salzes aus etwa
1,5 bis 4,5 mol Zink(ll) auf 1 mol Gentamicin gebildet wird.

5. Verfahren nach irgendeinem der Anspriiche 1 bis 4, worin das Stoffmengen-Verhltnis des 2-Formylmer-
55 captobenzothiazols zu dem Komplex des zweiwertigen Salzes von Gentamicin B etwa 2 bis 3 : 1, vor-
zugsweise 2,5 : 1, betragt.

6. Verfahren nach irgendeinem der Anspriiche 1 bis 5, worin die N-geschiitzte (S)-Isoserin-Verbindung in
Schritt (b) N-Formyl-(S)-isoserin, N-Phthaloyl-(S)-isoserin, N-Trifluoracetyl-(S)-isoserin oder N-Trichlor-
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1,5 bis 4,5 nol Zink(ll) auf I rml Mggﬁo@m geblldet W rd

nach irgendei nem der Ansprriche'l bis 4, worin das St offmengei@!i“{ ﬂ"m“ ml““‘
des 2- Fornyl ner - ég' o, capt obenzot hl azol s zu dem K

zwei wertigen 0% et anicin B etwa 2 bis 3: 1, vor- izugswei se 2 5: 1

betragt. 6.7, VQirkdfah Rath Rgdnbeideh@B SR Mw&ﬁ%&%@ﬁrﬁ@miﬁe@énﬁerﬁsﬁéﬁ@ﬁm dHies
N-geschig t Zt e akiiver HsteRSdRF N-gesdillidkn{S)EgerintVerbitiing biircHgbihriNviRkdOr Myl - (S) - | soserl n,
~N-Pht hal oyl - (S)-isoserin, N-Trifluoracetyl-(S)-isoserin oder N-Trichlor- 12
lst . 8. Verfahren nach lrgendemem der Anspriiche 1 bis-7, warin-die N-geschiitzte (8)-Isoserin-Verhipdgngin

acetyl-(9)-i s§9‘@#(bhmit§%9m akﬁv'emﬂ#@w@ns -nwnsqmg@ﬁwmmmwwwwmm. s

.0, rin der Sgh mttel S i]d S iven

Esters der% r§a§| %‘%ﬁ lsiawmﬁ as%ger % abg

Ver f ahren nac en el ne nsp'r gesch _
er

(S)-isoserin- I ndung in Schritt (b) mt e| nem akt I Vi erenden Reagens i n
- Anwesenhei t1oV gerfdhtes skt iigendbinent dROAHsbridE 16idDAGah dib Béhitigrufben MREH LABISRE HRG3e

i rgendei nem dextfeftepdéche | bis 8, worin das akt Merende Reagens

N- Hydr oty benzo- 10 triazol, Imdazol, N Hydroxysuccinimd,

N- Hydr oxypht hal i m d oder N- Hydr oxy- 5- nor bor nen- 2, 3-di carbox- imd let. 10.
Ver f ahr en Rewéndigagionslei nem der Ansprflche | bis 9, worin die Schutzgruppen
durch basi sche Hydrol yse entfernt werden. 15 Revendl cati ons Revendi catl| ons
pour | e%EtRevs“Q%‘PFae?'efde%E@tﬂ spatTactanty suipgnts oAT, BEF-CHRE, DKIFRCS, ITLL LY,
LU, 2' L NLgBEq Proc6d6 d pr6parat|on d' i s6pamici ne, qui conprend: (a)

| a r6act|o d' un sel d| vaI e é&o xe de ent am CI ne B avec du
2-formyl rrerc:aﬁo(ggé W dgg ui rﬁesGImeb(e: e mihnt
duire s

des groupes pr

de 13, gantam oy %ﬁ% Ngg °§9 f, ertirasiasanly)

I | at d
co\ﬁppgeg hgn( S;J prot 6g m nat | on{%g']egdr@g éEq Zééﬁi&sé!n

groupes prot ect@}]d’éﬁmn&é)hdelmdsmbﬁ,{]ﬁég m@@telyrsl stam cine. 2. Proc6d6 de |a
revendi cation 1ﬁd IRBlemEnt 96 FisdpQNBIhE X € d| val ent de gentam ci ne B est cobalt :
(I'1') ouinc (I 3 3. Procede des revendications | ou 2, ob) le sel de zinc
est dérive Zu Pm%ldeatrevedd;cammoﬁ 1856l complexdiiaais6i gerdnicinel B eshe@bajUl) cwainq (B des
revendi catlons I | e sel dival ent Conlﬁ)ml exe estforne d' environ

1,5-4,5 nol¥%s P&’éédfldﬁ%’eﬁ"f"fa“ﬁ%f‘r1 WSt B Iyeel dervh du pivalogte dpripc. o e sel on

| * une quel @”Wﬁ%é&i%éloﬁt%}{ hid BB fovendithtigns 1%@0&'% FH(:}@\@/ ticbifipldXB bétk rﬁé&’&réu

2- forrryl Ner capisQcs ggyogtl enolgggggngm l'ent conpl exe
gentami cine B est d' enV|ron | “et, de prM- 40 rence, 2,5 a 1. 6.

Procede sel8n PracédécselkinlBine qmposqud as re\eumdors aiidpetda quahtitbmolaire dea-fmmm&ephde
(S) - i sosebr i ndendothiazdleyiae rappdrt ditseldivalériv ponpleke dd-geatamipihe B S d'briver2-3 & et, de préfé-
(N) - pht g} oyl :(@21590!36ri ne N-trifluoroac6tyl-(S)-isos6rine ou N-ri-

chI or oach6t yI (PISJ -1.50S6[r i
cédé selon I' une quelconque des revendications 14 5, ol le composé de (S)-isosérine N-protégée &

I'étape (b) est N-formyl-(S)-isosérine, (N)-phtaloyl ~(S)-isosérine, N-trifluoroacétyl-(S)-isosérine ou N-tri-
chloroacétyl-(S)-isosérine. '

Procédé selon i'une quelconque des revendications 1 & 6, ot I'étape (b) est effectuée au moyen d'une
formation in situ d’'un ester actif du composé de (S)-isosérine N-protégée.

8. Procédé selon 'une quelconque des revendications 1 & 7, oli on fait réagir le composé de (S)-isosérine
N-protégée a I'étape (b) avec un réactif activant en présence de dicyclohexylcarbodiimide.

9. Procédé selon 'une quelconque des revendications 1 & 8, otl le réactif activant est N-hydroxybenzotria-
zole, imidazole, N-hydroxysuccinimide, N-hydroxyphtalmude ou N-hydroxy-5-norbornéne-2,3-dicarboxi-
mide,

s5 10. Procédé selon I'une quelconque des revendications 1 4 9, oll les groupes protecteurs sont éliminés par
hydrolyse basique.

11. Composé 3,6'-di-N-formyl gentamicine B ayant la structure
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45 7> Pr ocede sel on I'' une quel con, vendi cations 1 A 't e :
(b) est effectuee au noyen dune for%ﬁdg??olénﬁsmu d' un ester B"!@B !" !1””"’
conpose de (S)-isoserine N-protegee. 8. Procede selon | une ! qu X
revendications I A 7, ob on fait reagl r I's conpose de (S)-Iéosefl ne
N-protegee A |'etape (b) avec un reactif acti Z\E\L_;_)msence de
di cycl ohpxyl car bodi i m de. 04y o, rocede sel on onque des
revendi cations | A 8, ob &€ f a®Hiv +Q benzotri a- zol e,
I rri dazol e, N-hydroxysuccifi Mim de 6buNHCHD -

ydr oxy- 5- nor bor negq- u3-GrCcapboxip? 0. Procede selon |'une
que ‘onque des revendi @ations | A 9, | es groupes protecteurs sont
el i mi nesgpar hydrol yse basi que. 114 NCAnpose 3,6'-di-N-fornyl gentam cine B
ayant la structure 13 *C L MSHOT:.HO OH '

OH 6' NHCHO CH NH H 0 6NHO 3 to ,
H2N 1 2 12.12C53epoesé della stractige r.uct ure 15 HO - HO OH O OH 20~~~~~~~~~~~~~ (Ol
20~~~ 6] ....... ... NHCHO CH3NH- HCHO

NHCHO R 15 | H OHN 25 0 O~~~~ ob
R est H CC13 QU CF3 & R est H ou bien R et l71%l2£-‘_1(?l_n\fenbl e l'e noyau
I mde d un fragnent de '13 pht al oyle. 13. Co endi cati on
12, ob Rest Het R - 0Conpodl§ 2- f offwy |/ mer c&prap i azole. 35
Revendl catlons pour QN ract ad sdl want s ES, Nﬁ’(’f 6d6 de

pr 6par at? on d' I S CRARNY

nd: ‘aHcmction d un sel dival ent
conpl exe de gentaHQC|ne 2- Ine?captobenzothlazole 40
qui est capable d'in rodU|me 8h! t| nent des groupes protecteurs
defornyl e sur Res gr QQ\“/QK\]/jy

s 0 0

ot R est H, CCl; ou CF; et R’ est H; ou bien R et R’ forment ensemble le noyau imide d'un fragment de
30 phtaloyle.

13. Composé de la revendication 12, o0 Rest Het R’ est H.

14. Composé 2-formylmercaptobenzothiazole.
Revendications pour les Etats contractants suivants : ES, GR

1. Procédé de préparation d'isépamicine, qui comprend :

(a) la réaction d'un sel divalent complexe de gentamicine B avec du 2-formylmercapbobenzothiazole,

0 qui est capable d'introduire sélectivement des groupes protecteurs de formyle sur les groupes 3,6'-ami-
no de la gentamicine B, afin de produire la 3,6’-di-N-formylgentamicine B;
(b) 'acylation du groupe 1-amino de la 3,6'-di-N-formylgentamicine B avec un composé de (S)-isosé-
rine N-protégée; .
{c) I'élimination de tous les groupes protecteurs;

5 {(d) l'isolement de ['isépamicine.

‘2. Procédé de la revendication 1, ot le sel complexe divalent de gentamicine B est cobalt (II) ou zinc (II).
3. Procédé des revendications 1 ou 2, ot le sel de zinc est dérivé du pivoloate de zinc.

50 4. Procédé selonl'une quelconque des revendications 1 & 3, ol le sel divalent complexe est formé d’environ
1,5-4,5 moles de zinc (lI) par mole de gentamicine B.

5. Procédé selon I'une quelcongue des revendications 1 & 4, ol la quantité molaire de 2-formylmercapto-
benzothiazole par rapport au sel divalent complexe de gentamicine B est d’environ 2-3 & 1 et, de préfé-
55 rence,2,5a1.

6. Procédé selon I'une quelconque des revendications 1 & 5, oll le composé de {S)-isosérine N-protégée &
I'étape (b) est N-formyl-(S)-isosérine, (N)-phtaloyl -(S)-isosérine, N-trifluoroacétyl-(S)-isosérine ou N-tri-
chloroacétyl-(S)-isosérine.
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| no- de«l a entanlclne B, afin de progyigr 6' -di - N-fornyl én
(b) I acylgatlon du groupe 1- am ng d‘&'ﬂlogﬁsizgﬁdl N-f or nyl gerrynt gm MHMH,EUIIL””!I
un conpos6 de - us les
groupes pr ot’ecﬁi@%ﬁ"g o d"ﬁq"q ﬁfe" %E@O}rﬁ“é ] ag%fsf"ﬁ#@asw’we duge
_revendi cation magert in gPeconp EXERP F " Hi°ci ne B est cobalt
(1'1) ou zing. (blodsds selon IieQfubibong@sies RVENIRAtRS 1 H7)S0 bn ﬁmag.r 19&mb&e%6ks>%s hé'C :

est derive du RipfEg6sd IRtaf&(bYaveSun Mmmﬁmm&nsﬁiewr&ydonmm ig@nque
revendications 1 A 3, 00 |le sel divalent conplexe estfornt d' environ

1/54,5 ol 8 Beoksh srion{yneyiugianauadeseevedigtions hn%. of Inesatfactivant &t o yGrselybemzotiazole,
' URE quel conqinidagriss Nrhydraxysticeinimide, iNshygroxyphtalimidy op - %@Wﬁ“?@"mmd@dmide

3eLf;m”-yL:"ﬁ;%@%°- oA 4 i ol

6. Procdh selo une uelconque des revendications 1 A5 00 | e conpos6 de
(S)-isos6rine N-protégee A |l'etape (b) est N-fornyl-(S)-isoshrine,
(N)-phtal oyl -(S)-isos6rine, N-trifluoroacetyl-(S)-isoserine ou N-tri-

chl oroac&yl - (S)-1sos6rine. 14 "EP 0 405 820 51 31 |
EERERERERE li | | C L M S 7. Prwede selon |'une quel conque des
revendications 1 a, o. | '6tape (b) est effectuee au noyen d' une

formation in situ d un ester actif du conpose de (S)-isos6rine N protegee.
5 8. Proced6 selon |'une quel conque. des revendications 1 A 7, ob on fait
réagir | e conpos6 de (S)-isos6rine N-protegb6e a |'etape (b) avec un reactif
activant en presence de dicycl ohexyl carbodi|l mde. 9. Proced6 selon |'une
guel conque des revendlications 1 a 8, ob le
reatifactivant est N-hydroxybenzotriazol e, imdazole, N hydroxysuccinimde,

N- hydr oxygpht al | m de ou N-hydr oxy-5-nor bor nene- 2, 3-di carboxdm de. 10 10.
P1§&2d6 selon |'une quel conque des revendications 1 a 9, oC, les groupes
protecteurs sont elimnes par hydrolyse basique. 15 20 26 30 35 40 45 50 55
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