EP 0 421 364 Bl. Description This invention relates to a novel process for
the preparation of a conpound of fepus3 3ss B1 0 10

[err] 15 20 wherein [err] are the same or different and each represent
hydrogen, alkyl having 1 to 4 carbon atons, al kenyl having 2 to 4 carbon
at ons, cycPeriRlien having 5 or 6 ring-nenbers, phenyl or benzyl, and
intermediates for use in this process. 25 ~ These conpounds are nutilin
derivatives. TSaéNeEMBBENES narbrRISEIA" hOPERARHPHT & PRI s IoNulY 675, 330 as
usef ul veterlnary agents in particular for the chenotherapeutic treatnent
of pigs.® The conpounds nmay be used in e.g. free QSSe formor acid addition

salt form preferably acid addltlon alt form I formula I al kyl may be
strai ght or branched chain. Al kyl . Alkenyl has 2 to
4 30 carbon atons ad is especiald y a Iy%xé as 5 or 6
ring-nenpers. In one aspect the i renti o [ rocess of the

| as defined above in free base form
conprises (i) reacting a conpound of

ich\Jerr] are as defiged above, with

¢vated as a carbonic acid m xed

| 55 2 EP 0421 384 B1

preparation of. a conpound of fory
or in acid addition salt forn]
the formula 11l 35 [errf 45
D-valine, protected as
anhydride, to give a
[err] '

\-/ & OH
~\ 20 .

wherein Ry and Rz are the same or different and each represent hydrogen, alkyl having 1 to 4 carbon
-atoms, alkenyl having 2 to 4 carbon atoms, cycloalkyl havmg Soré6 nng-members, phenyl or benzyl, and
. intermediates for use in this process.
25 These compounds are mutilin derivatives. Such compounds are known for example from US-A-
4,675,330 as useful veterinary agents in particular for the chemotherapeutic treatment of pigs.
The compounds may be used in e.g. free base form or acid addition salt form, preferably acid addition
salt form.
. In formula | alkyl may be straight or branched chain. Alkyl has 1 to 4 carbon atoms. Alkenyl has 2 to 4
v 30 carbon atoms ad is especially allyl. Cycloalkyl has 5 or 6 ring-members.
In one aspect the invention provides a process of the preparation of a compound of formula | as defined
above in free base form or in acid addition salt form, which comprises

(i} reacting a compound of the formula 1li
O
9)‘.\/ }<R:NHz

35

&
A OH
50 .

in which Ry and Rz are as defined above, with D-valine, protected as an enamine and activated as -a
carbonic acid mixed anhydride, to give a compound of the formula Ii

55



15 in which [err] are as definéd above; [err] is alkyl; [err] is hydrogen
or alkyl; and [err] is alkyl; and 2@p o 421i3s4 @2pr ot ecti ng t he conpound of
the formula Il.- A conmpound of forrmula 11 is conveniently obtained by the
st'ep of (i) appropriately acylating a conpound of formula Il 0 25 [err] 35
40 wherein [err] are as defined above. The acyl ati gn may _be fected in
conventional manner. Conveniently theQacyl ati on i syeffect witRr, D-valine
protected as an enamne, e.g. in the formef a Dang sah} . ese my be

pr oduced by reacting D-valine with a [R¢r] wherein
[err]are %as defined above, e. g. acetoacetiR, a(ﬁzdﬂrret yl ster Preferably
the D-valine is activated 45 in gha formof a car i d anhydri de,

e.g. produced from chl otpf orm ¢racid situ. The acylation reaction is
conveniently effected elg.%a rom[errNCto O C. The acylation solvent is
for exanphe tert.-but TheJconpounds of formul a are new
per se and also form i The reaction (ii) be
effected in conventio : Ql ysis of an enam ne group. For
50 exanpl e the reaction may be effecteg unaér acidic conditions, e.g.

y b& effected e.g. at from about 10
to about %0 [err] preferably a—26 {] A conpound of formula Ill is
conveni ently obtained by the %tep of (iigg reacting a tosylate (Tos) of
formula IV 55 3 EP 0 421 364 Bl [err] 15 with a conpound of formula V 20

P in which Ry and R; -are as defined above; Rs is alkyl; Rs is hydrogen or alkyl' and Ry is alkyl; and
\_/ 20 (i) deprotecting the compound of the formula il.
) A compound of formuia Il is conveniently obtained by the step of (|) appropnately acylatmg a compound

of formula- lll

25

35

N\
,. A OH
. 40 ' _ :
wherein Ry and Rz are as defined above. The acylation may be effected in conventional manner.
Conveniently the acylation is effected with D-valine protected as an enamine, e.g. in the form of a Dane salt. .
These may be produced by reacting D-valine with a g-keto ester of formula Rs-CO-CH(Rs)-COOR7, wherein
“Rs, Rs and Ry are as defined above, e.g. acetoacetic acid methyl ester. Preferably the D-valine is activated
45 in the form of a carbonic acid anhydride, e.g. produced from chloroformic acid in situ. The acylation
reaction is conveniently effected e.g. at from -20°C to 0°C. The acylation solvent is for example tert.-butyl
methyl ether.
The compounds of formula Il are new per se and also form part of the invention.
The reaction (i) may be seffected in conventional manner for the hydrolysis of an enamine group. For
50 example the reaction may be effected under acidic conditions, e.g. with hydrochloric acid. The reaction may
be effected e.g. at from about 10 to about 50 *C, preferably at 20°C.

A compound of formula Ill is conveniently obtained by the step of (m) reacting a tosylate (Tos) of
formula IV

55

s g .



[érr]'25 The reaction may be -effected in conventional manner. Conveniently
the reaction is effected’in an orgpif/19388mB¢Nt €.9. tert.-butyl nethyl
ether. Conveniently it is effected under al kaline conditions, e.g. sodium
hydr oxi de solution. Preferably a phase transfer catalyst is present, e.g.
benzyl tri butyl annpniuanhlgfrde The conpound of forrmula IV may be
produced e.g. by the step ofy (iv) tosylating a pleuromutilin of 30 fornula

40 OTos [err] 45 The reaction
may be effected in convergdon manner. The reaction steps of i) and ii)
are preferably effected i a one-pot process, i.e. in the sanme reaction

vessel e.g. without isglatlN\qg the internediates. The A&action 50 pyst eps
iii) and iv) are@ pref- fected in a one-pot process. The process
according to thi great advantages in conparison with known
processegs, ‘in
and is enviro

one- pot process y reactron of the tosylate of fornula IV to produce the
cysteani ne derivatiyvg—hes“eeq effected 55 up to now with sodiumin

et hanoly;s This may requrre | ong®eaction times (about 15 hours), the work-up
of the reaction mxture may require repeated extractions and the

puri fi cat iitha tanpeiliidecoediiddy chr omat ography. In the present process the
reaction may be effected enpl oying sodi um hydroxi de and phase transfer
catalysis in relatively shprt time (about 2 hours). The isolation of the
puke crgstal | i ne product ¢an be effected fromthe 4 EP 0 421 364 Bl
reaction mxture by fiHst+@td@H,. - N, extraction and no chroqptography IS
necessary. Small anmounts §f sol vents and no chl orinated hydrocarbons are
enpl oyed, and so the proc@sgs is environmentally acceptabl e. For the
acylatlon of a conpound of formula Il a protected, actrvated D-valine is

Rt orK'OW re b0 26 B4 o Bacon | ey GALHaRY |
enzyI oxy erﬁtgﬂ f h |0 ﬂ%'? 0 & f?&fy fr’%y fe tgcf BI\ Fa I?l cgr] Gits! 8. .an e
am no fun% drSY tr n nsfe aI? fs"pfe % zﬁtﬁ tﬁ‘ﬁ§mﬂr|§rﬁﬂt didFiad. he

protecti on’ (] cg | GopPd Qi PibosylehSd beurorhdiilin of

Jcohparrgon, ila t he present process the protec%ron of the amno tunction is
effected by reaction of D-valine with a [err]-keto ester e.g. to forma
D-valine Dane salt. Up to now the activation has been effected with

di cycl ohexyl carbodii m de and nitrophgnol to forman active

OH -
35 O/
: VI
et
40
45

The reaction may be effected in conventional manner. The reaction steps of i) and ii) are preferably effected
in a one-pot process, i.e. in the same reaction vessel e.g. without isolating the intermediates. The reaction
50 steps iii) and iv) are preferably effected in a one-pot process.
The process according to the invention has great advantages in comparison with known processes, in
particular the process is easy to handle on a technical scale and is environmentally acceptable.
In step iii) and iv) a pleuromutilin-cysteamine derivative may be obtained from pleuromutilin in a one-pot
process. The reaction of the tosylate of formula 1V to produce the cysteamine derivative has been effected
55 up to now with sodium in ethanol. This may require long reaction times (about 15 hours), the work-up of the
reaction mixture may require repeated exiractions and the purification is effected by chromatography. In the
present process the reaction may be effected employing sodium hydroxide and phase transfer catalysis in
relatively short time (about 2 hours). The isolation of the pure crystalline product can be effected from the



ester. In the present process: a m xed anhydride is forned. This has the
advant age that no waste material 1@p(glamyssh@iexylurea) is formed and the
reaction may be sinplified (no filtration, no evaporation, no isolation).
The acyl ation of the pleuronutilin-cysteam ne derivative of formula 111
enpl oyi ng &aetign MixiviechyefisiationrNx exdractioh grdirotbrometedseplly pinedognaryaSmallj aheunty d dolents
only [ err] angg chleingiad hydragerbonsiqee effipioyede ridtso thg PFRSeRS Fseenviiopmantaihreertdble. The
removal of t & ?? geviatien ol HreeHsd Rhiprma 1 prasiqcled. astivgted Rvaling dy emRlayed Ustilgow
with hydr o&‘?ﬂ"?ﬁ' @F%“%Wa“pﬁse%lt' PP FRLoAYY "@’!%\fcé’P h%ﬁ""{"ﬂr@etf‘?é‘mw' éF the
previ oust y PYSER sﬁd iy p'°ye‘1 t ‘fp’B‘ie"tPPlére
i nvention ﬁ:@eré{sfvg ?)°"te ° é a?{'f’S'rfa FiC-(1f, 20 @Fﬁﬁ lT ?f%?s ﬁf%fﬂjéhel ‘?ime '%'}
la 25 30 t eammo nctloa 3 yo vallnew e er e.g. to form a -VaIEI ?3 | n
I{'J lec clohex Icar odiimide and nitrop enc{I o form an' active 9
used as st tér Iﬂ%e s@r(tp COSS §d¥ t? { 5{' Qmatenal

' corrpound,g cyél&hre ré) ’sf ﬁ@d& th%f tl%gﬂbﬁgﬁ‘@mécﬁ@@ﬁtﬁn rh‘?lo g&ag&%ﬁ Ho%so%ﬁghy to
hari dl e ontRy b&RiUA &ahe SGRdrSilinldystdrfife’ rRARNG R mak llﬂ%kﬁﬁh@ DAL acid mixed
advant ages agérde #dthdPyiQ MR Rids bRkkcs Hally TR @hd sthahol Hatkne\@iri&uRty/ RAlS 4 h@bphbite
steps i) to iTv reRidladl oMBS Brote@ting gloB fnay BeLUtiEdted &Y. BY hydRllyde.g. WHRI HgrodhitRc B and
easi |y recyclgnseaty ddyierUiren i@ réridvil.of Bredigtsly IRk pydtecigh@ipsas a sol vent t he

I.sol ati on of Apdreferfed hibodirhemt 6f\tisstimaitition eslates tetheprbpatatiechf théleempoaedCdf fedmuls laeps
iii) and iv) can be effected in a one-pot process. Al so the formation of

t he hydrochl oride can be effecied by sinply expr acting with aqueous
hydrochloric acid. Further advantages are 50 ng chromatography; no
b_frqgui res costly disposal

hal ogenat ed hydrocarbons; no t e I )
ant~ho t2chnol ogi cal | y di ffigcult pro S me. g. [such as hydrogenat.i on).
The present invention also AovidesCHsprd¥sss f the preparation of a
conmpound of formula V V\:hl Z s(pri ses cleaving“a conpound of fornula 55
[err] 5 EP 042% : Ng [err] are as defined above and{err] are
t he samg, or diff and ar e hydhogen, al kyl,

30

the compound of formula Va |

35 sz
HS - C ~ CHy - NH, va
: 40

being used as starting material.
The present process for the production of compounds of formula | has the following advantages
The process is easy to haridle on a technical scale. It offers economical and ecological advantages such as
45 cheap starting materials and as solvents for the steps i) to iv) only water and tert. butyl methyl ether, which
can be easily recyclised.
By using tert. butyl methyl ether as a solvent the isolation of pIeuromutllm-cysteamme is simplified. .
The reaction steps iii) and iv) can be effected in a one-pot process. Also the formation of the
hydrochioride can be effected by simply extracting with aqueous hydrochloric acid. Further advantages are
s0 no chromatography; no halogenated hydrocarbons; no waste material which requires costly disposal and no
technologically difficult processes (e.g. such as hydrogenation).
The present invention also provides a process for the preparatlon of a compound of formula V which
comprises cleaving a compound of formula
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al'kenyl cycl oal kyl, aryl or -aral kyl and preferably have the sanme neani ngs
as [err] S preferabl y hydr ogen. 4#64@{@& ably a branched chain | ower
al.kyl, especially isopropyl. The eavage a conmpound of forrmula VII may
bé effected in anal ogous manner to known nethods. s For exanple in an’
agueous Sothetsindh a8 Ry Greas cefimbiDabple dnd g @t R. @e the strimndr diletehichnd e@tivdrugeh, talidsih e
car bonyl catkenyh copdioatklyideriyal @mikgirand prbierably have ghe dame fn@anings ab Yid laedz Ba s ds. yeferably
phenyl hydrhagigre. RTif erefemhip @ bradehedretipinticver allyl, atpeclaligisoprseyl further in the form
of an aci d athiddavage oh compogndchs formulaiVit mey '?ﬁo?ffﬁejﬁm’d@%qgmﬂsdr‘?mﬂdo nown methodsot
i sol at e@ U@t @SMpP dyBcRapesks sqitioising p 6abayIoprIPH: @ éhahtyldgerst Wil thr ¢agienyl grovhi ch
they are diheldeineas or kjones e.g e form Fh’{j"%?’@é’rﬂa@f@"wﬁ?raﬁ'l‘% hefemepungshaPaizolaied gt
enpl oyi ng ‘ﬁe‘bfé{’r"lﬁbﬂﬁe f?'é‘ ghtoidpddiiongat. ot eam di st il lation, but the reaction
time s Tongbeosh gﬂag £ rmlur Y’hﬁfrd'°V|S?'atﬁ<b9“fbeénpb°erfdaf°ﬁérrr'hweeﬂ@ in the
reduci n ﬁ\H%r?)OLP ?Fava sol%e ected [thou{Jrrf_po |n%|acar n lre{gentpk (fﬁ'ﬁf ned
above. eqrteg’%% §)ls lo,g € conmpounds 4 4 &9¢

ouﬁ

formula i G ay t%l%fil]%é# . %d‘%gwg‘c’%{'lo%%}!&& f&murg%ﬁlhods For

exanpl e, a thiazoline o or mu I's suspen n wat er reduced in
an acidic nediumby addition of [err] preferabl y in an aqueous sol ution.
The conpounds of fornula Vé= y be isolated from-the reaction m xture
according to known procé8 Lgptional |y purified. %5 The preferred
conmpound of formula VIIRg) ‘t ound of fornula Vlila Ferr] The conmpound
may be obtai ned by reducing Yhe cdrrpound of formula Villa 35 [err] The
process for the preparation of conpounds of formula V of .the present

| nPent | &n whesintfaeRf B4 brohik rgp adiviined stges: The process may conprise only 2
reacti on st epw, redictintof g chmeawndsorirfsrouieddil tof the campiings O formpia Vil imay rbe eflSted 2i | y
pr epar abl excgarding to dadwniredaption metheds. Fasexamplect iiagtiling @ faynulg Y g guspeyded imwael apdt
to be i solredueef iian geidic medigm oy pdditige oiiiaBH.  rEsirrabivgn 2. peigous SPiKen eThe semrouegs of
condi ti onsoY Hgvﬂé‘aéﬁﬂsﬂ gdjfromy{ap fepction mixyle ap R kgPR Brogagees ﬁF‘b‘l’P"b’}a@’s‘s’Ufreés
Cheap sffarti MY RRIE"EF icamroundof fogputa i is tog EomroHnd AL IR WRd hi gh vi el ds as wel |

as a sinple isolation by evaporatr ng and crystallisation are sonme of the

econom ¢ advant ages of the damage is inflicted on the

envi ronment owing to t Ion ck orous reagents or formation of side
__préduct 50 The co Gl-br mula V represent a known cl ass of
‘internedi ates for the dUClsI on o?\ vaI uabl e anti bioti cyxxgdor their

preparation the follow ng processes Hee e. g. known: 1. [err]-amnothiole
hydrochl ori des may be prepared in |aboratory scale by condensat i on of

ni t r omet hamg compound may be obtained by reducing the compound of formula Villa
35

CHj -: |
. Viila
; - . . CH3>K SL( CHa . _

CHj

The process for the preparation of compounds of formula'V of the present invention has the following
advantages: . ' ' ' )
The process may comprise only 2 reaction sfeps, starting from compounds of formula Viil which are
45 easily preparable in a technical scale. The intermediate of formula VIl need not to be isolated or purified for
the next reaction step. Simple reaction conditions may be employed, neither high temperatures nor high
~ pressures. Cheap starting materials, water as reaction medium and high yields as well as a simple isolation
by evaporating and crystallisation are some of the economic advantages of the process. No damage is
inflicted on the environment owing to the lack of malodorous reagents or formation of side products.
50 The compounds of formula V represent a known class of intermediates for the production of valuable
antibiotics. For their preparation the following processes are e.g. known:
1. a-aminothiole hydrochlorides may be prepared in laboratory scale by condensation of nitromethane,
aldehyde or ketone and benzylmercaptane to give secondary mercaptoalkylamines, reduction of the nitro
group with LiAIH: and reductive removal of the benzyl group with sodium in liquid ammonia. The
] process has following disadvantages: safety problems in handling large amounts of nitromethane (danger
of explosion by reaction with bases, e.g. sec. amines), ecological problems stemming from the intensive,
disagresable smell of benzyl mercaptan, safety problems in handling larger amounts of LiAlH, in ether
and in handling metallic sodium in liquid ammonia.



al’dehyde or ketone and benzyl mercaptane to give secondary

mer capt oal kyl am nes, reduction of tppogydirsgsagroup with [err] and reductive
renmoval of the benzyl group with sodiumin |iquid amonia. The 55

‘process has follow ng di sadvant ages: safety problens in handling | arge
anount s of ni% remispthiglee M aisrlesr obtpined oy kedition af 4mymania pE arings toveRisvifidess Eke, claavage
sec. ami nes) ,of diecthisgiecin ippissted ithes ek igh tRTPPRIIRF (198-2001Ck insa hemb tibe agy ridlewd| e
smel | of benz‘?’f‘PeFFé‘F‘??a {58 4t 60 A rhwt gmplevigl s Splif IRARdP i© stP'a*r*wﬂcmm sThefa-
[err] in et helMnoRgropRian s phyined 'Hé’Eea‘i"Yelr &°’§%lbﬁﬁ9q“}?" Pﬁ QF"a?H’fﬁ?nT'lf disadvaptages

0421 364 B1 X “&e ’F;‘]es%\ﬁ'ie B‘Frﬁp ]" g’“&ﬂ’ fqinNgotporges. the
anmoni a or a moé‘rs(f 1c aFrgtt\J/e | i usrt ?(:) per 681 sulv s:t? P}Ogt at?q o de1 ?ul?gi;
Ie}:):c/\:?t f‘grrg'e'; 3£ rea@és t g ag% Yoo ﬁa@ ng :[asulfﬁ vg%h tgegt[))flc ang malodor?ug hydrogen

over - st oi,ghi omesaugn a mrr%.cmmﬁ thﬁ J&mﬂ&héﬁ%@%&&%é‘@od& 9&?&@& Q@eﬂyc}gr&mﬂwe
silver conpl eme e dbdcle@With a ﬂ)ﬁgérp&ﬁrﬂ)o@\‘d th @ -an THife, N hﬁﬁ-@ VRil-ed &t BAH,. ThS
the process adifibadder B bdbdst RE ShoNRNfdeldibiidelis RN AbTERNS RERDT Mo (2 days) -
cor r espondi NQan@ ROWb-ARSvactedigilislioh oA iDA09%8 Hiskehd iR Bfictod! & iHdamindts BifGNG5 ba

t enper at ur e | @aiddodt on biamBEscaia Plice sty ploBEMPIWITGUE the utrvtlothe laydBAI8,. Whi Ch are
very diffiscult Free Baspadras 6 any bfthel S@npdilinds inlay @6 carméried irftcDacidt daaitidnl R wafLarafvice
~episul fide i nerseases the costs and renders the precipitation of silver

sul fide w th théhetfdieviog endriesilctiae tha avénjidr wgehy gubhpeciuraseicegeainy . C. 10 3.
Reaction of disulfur dichloride wth isobutyral dehyde yields the

cotr espondi Expmpiest: ddseprasylh Sdimpihifthiazglicing ¢ermala Vi“é) react ed with a nitrogen
coﬁ"p@undz'lo forman imne, which is reduced with [err] The drawbacks of the
process are; TRE gcﬁ"%Pﬂ’éﬂ delinegitny tiazpline Gprewig yjila) @ guspgnpedyin 50 mbdi ““P‘b‘e@?’l '@Jﬁ 1 ‘
time (2 day?)‘""ﬁ fgd & \W/B“ ftUP thg %ﬁ?ﬁ‘ﬁ'{'ﬁ El'i1 ?‘T°F'%\f’]d “E?H' %P’P‘F's i

reducti on OE %eq 'tgd;) ) éyorgf" N ?'? p?t%n abo%%/g% ue
]E 0 saf e]E ys P Iutlon ??1 such ag ;[:ﬁn e mner ratu d?es no exc?
orms o aand h f ?2 ¥er e%%@t E IFQJ -co e r a i ﬁure is
forms and v éﬁr‘é‘cté’ l}vx%@wnh Q4T ﬁasla@é(r? E]?séa?déd The
wher eby al l du élIe lu ns aYe QV h@ 0 mi-tert. @ er and the pH adjusted to 5.8 with
2- 1 sopropyl (ﬁl Sadil‘ Lds e para qt:@d’ug‘dlha@‘e ¥l tegglth 50k tgft butyl meth I ether :
2- i*sopr opy! (w'ier%bﬂmsrsﬁ Rfbet Shbider RS t'deE bemrsrsy The Mhdrdi %)maec& GreTUARRIAISRtod WitrP8d
distilled Wabt@éd wdlorand thd pF Qbllie 8& 4 wilhSdboidied M 8 HEINBder cddi@y. TR BeR phase is
pH- el ect r odsspaiadd 2ndl IHBEHBdeBQTﬁeUﬁlﬂ%tﬁ soilti® ¢ H-i8dprob 8 sHEMGMHzEN8iInd SydehhididecH
to pH 2 wi t bsed NirddfG} in(tiadr@utstepOThHal tille cobfp@urkiLeal elEsbetisbldtedl by iegapbratisd loy/ths bthérsietasand
cool ed wi t hofi the seaat dxtreciibe ends distllibtioa rve eassd; ywhekeipavcd@iess ligbidhtyplr 7Bt (4 wbalcisd
(first 80snbbt@ddHCI , t hen about 80 nml 6N HCl) and
TH-NMR(CDCl3):1.00(d,3H,J = 7Hz,CH3-CH):1.05(d,3H,J = 7Hz,CH;-CH); 1.35 (s,3H,CHs3-C-S);1.45(s,3H,CHs-
C-8);2.20(m,1H,CH-CH-(CHa)2); 2.30(s,1H,NH);2.75 and 3.00 (AB,2H, Jag=15Hz, H-4, H-4'); 4.50 (d.1H,
. J=7Hz, H-2).
oA The. reduction and the work-up are monitored by TLC. A part of the reaction mixture is treated with 10
40 parts methanol and 1 part 2N sodium hydroxide solution, brought directly to a plate, and ethylacetate is
used as eluent. The detection is effected with UV light or spraymg wnth molybdatophosphoric acid and
heating to 150°.
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55 NaBH4 - sol uti on (10g in 100 M H20) in such a manner that the inner

t enper at ure does not exceed 20

[ er rgp ;ash 36aB1pH val ue remai ns

the reaction is conpleted (TLC-control) the reaction mxture

twice with tert. butyl nethyl
phases are di scarded. The col og
m tert. butyl methyl ether anf
phases are separated. The aque
met hyl ether 30 (whereby the
etheral °extracts are conbi ned,
pH value adjusted to 2 with ab
phase i s separated and di scardg
2-i sopropyl -5, 5-di net hyl t hi azo
next stgp. The title conpound
et heral phase of the second ex
colorless liquid, b.p. 76-78[e
7Hz, CH3-CH):1.05(d,3H,J = [err
3.00 (AB,2H, JAB=15Hz, H 4, H
and t hesswor k-up are nDnltored
treated with 10 40 parts neth
brought directly to a plate
detection is effect 'y
acj d: and heating to

and’ et hyl acetate is

lgxtldngmxtqgespr ay| ng wi t h ol ybdat ophosphori c
55 421 364 Bl [err] Rkg

ether (1 x 250 m, 1 x 50 m).
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DUS ase 1S ext r ac’f ed

rr VC{I UC'bﬂlUCII T..r IIUL UFU}J UCI

stirfed viRh 300 M distilled
Sg) :E;n1 6N HCl under cooling
e aqueous_sol ution of .

i di fe? hydr och®r i d€i s use@d
can al so be isol ated bypsgvapor
raction and distillatiph in v
’r] (A4 nbar) iis 35 ob}ained.

[err] [ekr] 2‘30(5 1H,
4) .50 (d, 18 J 3j7Hzi H-2)}
by TL{: A part xf t)he rneacts
nol _and 1 part_ 2N sodi um hydr

err
Reaeti o nixture 20 Bt-1 = Eﬁhe‘al IEP“‘SP of E]tsﬁe?’éﬁ aﬁﬁ%\"sf‘e of 1st

extraction 25
5.8) Exanple 2: D

25 v-2

used as el uent.

at 2. After

is extracted
The et her

ted with 250
ON NaCH. The
m tert. butyl
¥ 5.5). The

wat er and the
The et her al

rectly in the
tion of the
cuo; whereby a
[err] =

;2. 75 and

The reduction
m xture i s
xi de sol ution
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Example 2: Dimethylcysteamine.Hydrochloride (compound of formula Va)

30

meb Ey%'thé%ﬁ# ﬁgaﬁar gﬂﬁlogglzgggfconpoung)of formula Va)

. = Aqueous phase of 2nd extraction (pH

The aqueous phase obtained in Example 1 in a 1 | four-necked flask equipped with thermometer, pH-

elecirode and reflux condenser is covered with a layer of 300 mi toluene and treated under inert gas
atmosphere with 50 ml phenylhydrazine. The mixture is vigorously stirred under inert gas atmosphere under
reflux for 1% to 2 hours until no starting material is detected (TLC control). The mixture is cooled to 20-25°,
freated with 20 m! acetone and stirred for 10 minutes. The phases are separated and the aqueous phase

35

extracted 4 times with 50 ml toluene each time. Water is distilled off at 90° under a weak vacuum.

The solid residue is dried well in the reaction vessel {60° bath temperature) and then dissolved in 100
mi hot absolute ethanol. The solution is cooled to room temperature under stirring and treated slowly

40

TH-NMR(D20): 1.45 (s,6H, 2xCHzs); 3.15 (s, 2H, CHz-N)
The ring cleavage and the work up are followed by TLC. The toluene phases are brought directly to the
TLC-plates, the aqueous phase first being diluted with methanol (1:10) and made alkaline with 1 part of 2N
sodium hydroxide solution. Eluent: CH2Cl2/CH; OH/NHs OH = 90/10/1.

45

50

55

Detection: spraying with molybdatophosphoric acid and heating to 150°.

dropwise with 300 ml tert.butyl methyl ether. The mixture is left overnight in a refrigerator to crystallize. The
colorless crystals are filtered off, washed with a mixture of 20 ml ethanol and 100 mi tert.butyl methyl ether
and dried at 50 ° in a vacuum shelf dryer to give 49.2 g (70%) of the title compound, m.p. 238° (subl.).



30 ' The aqueous phase obtained in Exanple 1 in a 1 | four-necked fl ask
equi pped with thernoneter, pH el ectgpogigasodyd gef | ux condenser is covered
with a [ayer of 300 nml toluene and treated under inert gas atnosphere with
50 m phenyl hydrazi ne. The m xture is vigorously stirred under inert gas
at nosphere under reflux for [err] to 2 hours until no starting material is
detected (TLC control). The fmnXture is cooled to 20-25[enr] treated with 20
m acetone and stirred for 1@3Xm ribes.BThe ;ﬂ‘?éseé’ arBIseparated and the
aqueous phase 35 extracted 4 ;i n’es w-t-h—50--—tol-tere—eadgh tine. Water is
distilled®off at [err] under Qum ®he solid regidue is dried well
in the reaction vessel [err] Cbath.: terrperature) ara:d t hen di ssolved in 100 ni
hot absol ute ethanol. The so| uti c@is ool edst o roomtermerature under
stirring and treated slowy fropwi se with Bﬁm Aert. butlyl methyl ether.

The m xtupe is left overnight in a refriger n‘D:stclliz'e. The
colorless crystals are filtefed off, washed turfe of 20 nl- et hanol
and 100 m tert.butyl methyl|ether 40 and dr g in a vacuum shel f
dryer to give 49.2 g (709% of the title corrpound m p. 238[err] (subl.).
[err] H- NVR(D20): 1.45 (s,6H, [Jerr]* 3.15 (s, [‘err]* Thd ring cl eavage and
the work gp are foll owed by mmrought directly to -

the TLC-pl ates, the aqueous phase first being diluted with nmethanol (1:10)
and made al kaline with 1 part of 2N sodi um hydr oxi de sol ution. Eluent:

[err] 45 Detection: sprayi n at gphosphoric acid and heating to
[err]- 50 55 8 EP 0 421 § p’f'ﬂ’ryb']\; ‘grafgg‘f err] 15 Phh = Phenyl hydrazi ne
20 ~ 20 RRET = Remxtibmrtoloénephagghase RKW = Reaction
aqueous phase W = aquegys Q‘hﬁggethgqarqge&ysaB%&Imn 25

¥ = aqueous phase before evaporation

25

Example 3 14-0-[1-((D)-2-Amino-3-methylbutyrylamino)-2-methyl propan-2-yl-thioacetyll-
mutilin.Hydrochloride

30 &) N-[3-Methoxy-1-methyl-3-oxo0-1-propenyi}-D-valine.potassium salt (D-Valine Dane salt).

36.6 g solid KOH are dissolved in 1250 ml isopropanol under slight warming. 65 g D-valine are added,
followed by 65.9 ml methyl acetoacetate. The mixture is stirred to give after about 10 minutes a light yellow
solution, which is refluxed for 2 hours. The reflux condenser is replaced by a Claisen condenser and a short

35 column (about 10 cm) and the water formed during the condensation reaction (2 Mol equivalents) removed
by distilling oft about 1100 ml isopropanol. Thereafter 500 ml isopropanol are added and again 500 ml
isopropanol are distilled off. The still warm solution (which in the cold solidifies) is either poured on 3 |
‘ t.butyl methyl ether or diluted with the same amount of t.butyl methyl ether and stirred under ice-cooling for
(N " about 3 hours. The resulting suspension is feft overnight at 4° under exclusion of moisture (the product is
40 hygroscopic), filtered, washed with 500 ml tert. butyl methyl ether and dried at 40 to 50' overnight in a

vacuum shelf dryer to give the heading compound, m.p. 212-218°.

b) 14-O-[(1-Amino-2-methylpropan-2-yljthioacetyljmutilin (formula III)

45 75.7 g Pleuromutilin, 42 g p-toluenssulfonyl chloride in 200 ml tert. butyl methyl ether, and 40 mi water
are treated slowly in a 0.5 | Schmizo-reactor with stirrer, inner thermometer and reflux condensor with 50 ml
10N sodium hydroxide solution. The reaction mixture warms up to about 30°. The mixture is vigorously
stirred and refluxed for 1 hour, thereafter the reaction being finished to give a tosylate of formula IV. The
mixture is cooled to 25° and treated whilst stirring with 31.2 g dimethylcysteamine-hydrochloride, 3.2 g

50 benzyltributyl ammonium chloride and 50 ml 10N sodium hydroxide solution. The inner temperature raises
to 30°. The reaction mixture is vigorously stirred and heated to 40-45°. After about 1 hour- the reaction is
complete. The mixture is diluted with 500 ml water, cooled to 0° and stimed at 0° for 15 minutes.
Thereafter the mixture is filtered. The product is washed with water and cold tert.butyl methyl ether (twice
with each 100 ml) and dried overnight in a vacuum dryer at 55°, to give the heading compound, m.p. 153-

55 155-.

if desired the second addition of 50 ml 10 N sodium hydroxide may be omitted and instead 100 ml of

. 10 N sodium hydroxide is added instead of the first addition of 50 mi 10 N sodium hydroxide (to the

pleuromutilin).



Example  3: 14-0-[1-((D) - 2- Am no- 3- net hyl butyryl ami no) - 2- net hyI

propan- 2-yl -t hi oacet yl ] muti | i n. Hesrohizes Bde 30 a)

N-] 3- Met hoxy- 1- net hyl - 3- oxo- 1- propenyl ] - D-val i ne. pot assi um salt (D Valine
Dane salt). 36.6 sol i d KOH are dissolved in 1250 m |sopropanol under
slight war Rifd@-IH€ YA Areigbudariprtémethylioropan ket tinpceddimgtilintHydreettojive
acetoacetate The m xture is stirred to give after about 10 m nutes a |ight

yel | ow sol uCk e T‘%Qaﬂessa'f é’ﬂ%@é@f’i d}a 202 ’H'ot&’F EU*V' T’ﬁ’g‘y'r %‘qurdka@&r’n'o%’%@@? dqugle
rﬁpl aced, b usgenSI %:eﬁ _1 Lts (5'ﬁ'°'t iy %%ta,{,elé% lﬁﬁpa hite
the wat er c a%{dl € ? 'I%Q g mm s at g gq] 1|,4- 0-2
Irggg\r/gga% @&9 é"hﬁ hidacety! ggd uoa? rtri:%lft I ee%%;

SUPl1 war myggh .Hﬁlmh&vm Edlwﬂh J'G ASSSO e m" S e' L m.nugfd

t.butyl et hgbiuhRes cohpddhd Uftf@lq\uw Ilt iR tdrButy? AHERyIWRH RlsuRf THe- opd‘émlp é’ggtlshtYJated
ether and it Zo0e6l waReekd h6 BHGRRLAE f0or2 AROMbut 3 4 A ENShydrdéHRori BSY EﬁdePQ orous
suspensi Onstirtigl Blotmiaiie isigdhdusitstiriearat toot NélkeraBieciott s k0N hddts, BRY B4 P Saild 8 Rept
product i Scoflant by gaditioe @p2Ie hydrdchibiiccacrid Thevaampietibn \bf thb hipfSlysiEl of mrénamnhélbaé{ectmg
met hyl et hgroupas hlichet eg HRLC.4Be bgarfidphasvie sephrgiad ardithelaqueunisl Piass Bradtedls WRds vith

gi ve t hes hteadiutygmetbyhethentPs nrhepch iR biderdd 8ireve the etoacetic acid ester. To the stirred aqueous
14- 0- [ ( 1- Aptieseoare advied S mirterp avty| nefty) ether ansictiest pH ddjusted toiabouf T eithmiONasodiilh hydddxide
75.7 g Pl etpiuienuenid thep, to4pd §0-B0 twith @8 reedjurh hyringride shibtion. The phase® @@ sebardted tand that v
met hyl et h&ganicphaseds e’ﬁﬂam%t”@e viith avatey, A elgeagh- g ?th‘?"?i phas@ istraate@mithrii S0omk wader t or
wi th stirrEf thegitasiustes i HohR vy 2\heropisric asid engeraisnises stiving. The minyre is etired b um
hydigxi dk %’61“ #9rhe ghages, 3o, spAaIRd- g deitbutyl mastivk oty it maYRd R 2 adavaporfievagiodtur e
i s vigorou hepding FoRpRynd iBropRipestPYrsBRY- £ fiRoas dryiphEAmetie peipous gRlutiogact i on

bei ng fini hﬁg to give a tosylate of fornula IV. The m xture is cooled to

[err] and |E¢ri§tf§rdthlé"?ﬂllla§rﬁ~.8§1l 'n{r£é(§ﬂ9 sg‘\ A‘?‘é%szcgel.rlfznsr A T

di met hyl,cysteam ne-hydrocChl ori

chl ori de” and A300cgls of ABlpR ggistmnbmmurm'dgﬁa@&we'fan,maThe i nner te”pefature
raises to [err] The reaction mxture Is vigorously stirred and heated to
40-45 . After about 1 hour the reaction is conplete. The mxture is
diluted with 500 m water, .cooled to Oy and stirredgat 0 for 15 mnutes.

_The‘réaftecer the mxture is filtered. Thg product shed with water and
cold tert.butyl nmethyl ether (twice W
in a vacuumdryer at [err] to give t#ge headgD [o30)

Rz

ri ed overni ght
ound, mp. 153- 55 -

155[err] If desired the second addi t/Agn of [ [
be omtted and instead 100 m of N sodi um hydroxi de i s added instead of
the firdt addition of 50 g 10 N/Sodi umNyydroxi de (to the pleuronutilin).
EP 0 421 364 Bl c) 2, / :
14-O-[ 1- (( D) - 2- Am no- 3- pet Ryl nethylpropan-2-y|-th|oacetyl]m
_utiiin-kydrochloride :

40

Sl OH

45 wherein Ry and Rz are the same or different and each represent hydrogen, alkyl.having 1 to 4 carbon
atoms, alkenyl having 2 to 4 carbon atoms, cycloalkyl having 5 or 6 ring-members, pheny! or benzyl, in
free base form or acid addition’salt form, comprising
(i) reacting a compound of the formula [l

50

55
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14 g D-Val i ne-Dane-salt are suspended in 200 m tert. butyl m“\“\
a 0,51 Schm zo-doubl e j acket ed Ere@a210364BI pped Wi th the nm ““

stirrer. 6.6 m N-rrethyl nor phol in are added and the 5 ion choled to

[err] To the cooled and stirred suspension are adde t mnutes 5 m

chl or of 8’r1r‘h’Q:“ é@? %fA@t"H?T"?g‘tV@PW’V"Fﬁ@@ %“LYP@"F%Z gt "P‘P?‘@H”’E'ﬂ' "H"h‘h?"@'?"%?t [er r]

23.3 ¢ soI keacel ]

added f L ll c@lme-%)é : v&are us m% (F sbny e?t% her |n XE I%ﬁe

e' t hesr % en gn % c%QI gﬂn@ sg eﬁslion -10
O Bidibt uﬁv’t‘c tﬁ'l]lé or. ,mdzsteut %turteﬁ <) Huté?sxétr ?63- Q 3 % -[Aamifid r. 10

Sol ut | Oheffiprd &Q%@M%tﬂ]ﬁ\utfhﬂra@éd%ecﬂ-?elldv@d 9 150 - miktbr byt Rk vtath@rt m&{a@t ts.
The or gated eitfdr®Ped Minlite&a@toe Chnizd hindfe® atito - WAloP 80 MiAGtes fte100HINA @b WitfuRRd af @ .
1. 0- 1. 2Thé iRtuadhiotién Stadidd il 150/elrvasdal ori ¢ aci d under vigorous stirring. The
m Xt us e i Soltighost AUDMpoudt iof foatlilall in eRmulylemER athelr esultIThd ofgani pisel isStreatld t he
pH val ueith g00krelpiates @ng thardH dljus@ad et 1.0-0.2 with a@dt iy ali 6i¢ Ihjdoachioricaadidlunddindgorous
conpl et stigmngoThet higtuteyisl vigbrgsslysstiagéd athreometemperatare for Ot te @t Hoprg, apdarpphl galdeo kepped by
HPLC. Thestentduradditiqnhed 8 hydrochiarie iecid. ditle asrepiatibreofdbrudicplysiplohithe epantineaprotectin®
times witekp isSolowasry HALGt The orgapin phase isteparalstiangtheaguaqus phasy eidrpctads tireasyite t he
acet dactrti butd gethylesdher 125 mieacth s asqey F°rfé'd°"&(j*l‘?e§‘ia‘§a°ﬁ‘l'%%°§' osfee Tdpetiradsmupgus t er t .
but yI meass pre @fqed 1 5G mitegt Hé'tybtnﬁtaﬂ jet',?gftaéﬂth? BHaﬁtﬁﬁd ‘era‘?/eP%W'T N s&‘b‘ﬂ" oxide

hydr oxi acéutl el fhﬁrh Pl 8t0f?é)nw ith 2 % y ro d hg BEﬂsmr Xa nd the
sol uti Oﬁrganﬁ,] ha 5§ ac eetﬁ \% 1 0 slé tr gte it 1 0 I aée

0 wi rril

th 1] acud n er vi ous urel r
tchzowmdh an ases t iuq % %{% i?o \g
wat er 6]1 £TE' Qal d §pr - f; e dryi ﬁj'; édug s er
V|gorous stlrr ure | Lrre nut es and the phases
are sepisihed. The tert butyI nethyl et her |s reaned In a rotavapor in
vacuo atidiké fo the¥ndvaRfiestiraetigPstias: Af sePERIL) OF, o) FRPSEGR, AT LU, Neegee drying
fromz he aqueous solution. dains Ciaims for the follow ng Contracting
St at es: 1ATA pBEess éftthe gréparatidn, of PiutafirRieritave dBkRe fdrhula LU, NL, SE 25 1. A process
~of the preparation of a nutalin derivative of the fornula | [err] 40 45
wherein [err] are the sane or different and each represent hydrogen, alkyl
having 1 to 4 carbon atons, al kenyl baving 2 to 40carbon atons, cycl oal kyl
havirg 5 or 6 ring-nenbers, phenyl of bengzyl, i ree hgse formor acid
addition salt form conprising (i) [ : t the fornmula I
50 55 10 -

35

40

45 wherein Ry and Rz are the same or different and each represent hydrogen, alkyl having 1 to 4 carbon
atoms, alkenyl having 2 to 4 carbon atoms, cycloalkyl having 5 or & ring-members, pheny! or benzyl, in
free base form or acid addition’ salt form, comprising
(i) reacting a compound of the formula il
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A ) . \\
c) 14-O-[1-((D)-2- Am no-3- net hyl but yryl ani no) - 2- met hyl pr opa ﬁ

-yl -thioacetyl ] nutilin-Hydrochl ori deplgtas 484\ i ne- Dane- sal t !wﬂﬂﬂimmﬂmm
in 200 M tert.butyl nmethyl ether in a 0,5 1 Schm zo-doubl e J*a

react or equi pped with thernoneter and stirrer 6.6 m N nethyl rmrpholrn ‘ar é
added and the 5 suspensi on cooled to [er To the cooled and stirred

suspension are added within 5 mnutes 5 n1 Iorof ormc acid ethylester.
The m xture is stirred 30 mnutes at [err 23 lid 14-O[ (1-am no-2-
met hyl proEan 2-yl)thioacetyl Jnutilin are addéd N@g by 50 ml tert butyl
met hyl The mixture is stirred eifher fo l6 nutes at 0 and 30

err] and 60 mnutes at [err] The

m nutes at 20[err] or for 30 _m nutes 4t
i ) Sol ution of a conpound

of formula 11 in tert.-buty 2 § . The organic phase is
treated w,th 200 nl water § ] adjusted jto 1.0-1.2 wifgh about 14 ni
6N hydrochl oric acid under La-gd d stirring. {The mxture is vigorously

stirred at roomtenperature for ! he pH val ue i s kept
constant by addition of 2N hydroch oric acid %he conpl etion of the

hydrol ysis of the enam ne protecti pAs foll owed by HPLC. The organic
phase i s separated and the aqueous“ phase e cted 3 times wwth is tert.
butyl methyl ether 125 m each in order to réhove the acetoacetic acid
ester. To the stirred aqueous phase are added 150 m tert. butyl nethyl

et her and t he phhighjRustkl &re anbefined oovd, with DEhlng pitested [ay dn eneimie asbadtivatedresand
then to pH 8. Ocaogic aid Mixehanhysidiias i divpdrcoxpatied efdhedermoia!! The phases are
sepaf at ec® and the organic phase is extracted twice with water, 100 ni

each. The etheral phase is treated wtd 150 ml wat e® and adj usted to
2.5-3.0 wth 2N hydrochloric acid ungl:uir/gorous stifrri Hg. The nixture is
stirred for 5 20 m nutes and the ph S N . but yl

met hyl etzrsrer is renoved in a rot ava&or in CUR, [enr]. [The Keadi ng
conpound T's obtained by spray- or eeze drying fro ggueous sol ution.
Cains Cains for the fold owing £ntrasting States: AT, BE, CH, LI, DE DK
FR, B, GR IT, LU NL, $E 25 ¥ A proce of the preparation of a rrutalln
derivative of the for ' ' wherein [err] are the sane
or i ffergnt and each r having 1 to 4 cdibon atons,
‘al kenyl having 2 to 4 having 5 or 6 ring-nenbers,
phenyl or benzyl, in free basg additi.on salt form conprising
(1) reacting a conmpound of the\fornula I

;o '-rn which Ry and Rz are as defrned above; Rs is alkyl; Rs is hydrogen or alkyi and Ry is alkyl; and (i)
“ Nt deprotecting the compound of the formula Il.

2. A process according to claim 1 in which both steps (i) and (i) are effected in the sarrre reaction vessel.

3. A process according to claim 1 or claim 2 wherein the compound of formula Ilf is produced by the step
of (iii) reacting a tosylate of formula IV
45

50

55

11



50 55’10 [err] O 5 10

[11 15 in which [err] are as defi ngdp abgea.Biwi th D-valin wﬁrotected as an

enam ne and activated as a carbonic acid m xed anhydri de llm m"’ ,u,
compound of the forrmula Il 20 25 in which [err] are as d r]

is alkyl; [err] is hydrogen or alkyy; and [err] is alkyl; and (||)
deprotecting the conpound of the forf rrul a 5 40 2. A process according to
claiml in which both steps (i) ar),d’W ?’é effected in the sane reaction
vessel . 3. A process according t®&claim1 or claim?2 wherein the conpound
of fornmtila Il is produced by th&step of (iii) reacting a tosylate of

formula IV 45 50 55 cFP04 NB1 O IV.[err] wwth a conpd¥nd of
“fornmula V [err] 2,

10

15

with a compound of formula V

- CHz = NH2

€L
(D
—-o—-—:o

A2

25

4. A process according to claim 3 wherein a compound of formula V is produced by cleaving a compound

of formula VIl
S g .
N
Ry <R:l . Vil
R S Re )
35
wherein
R:  and Ry are as defined in claim 1 and
_ Rs and Rs are the same or different and are hydrogen, alkyl, alkenyl, cycloalkyl, aryl or aralkyl.

‘40 5. A process according to claim 3 or 4 wherein a compound of formula il is obtained from the compound
of formula 1V employing sodium hydroxide solution and in the presence of a phase transfer catalyst.

6. A process according to claim 3, 4 or 5 wherein the tosylate is produced by the step of (iv) tosylating a
pleuromutilin of formula VI
45

50

55

12




25 4. A process according to claim3 wherein a conpound of formula Vis

produced by cl eaving a conpound of fEgprgufiase¥B1 30 [err]
VLI 35 wherein [err] and R2 are as defined in claim1 andl m

the sane or different and are hydrogen, al kyl, alkenyl, cyc ~:| ILum Hm‘ﬂum
aral kyl. 40 5. A process according to claim3 or 4 wherein a*cohpound of *
formula [err] is obtained fromthe confound of fornmula IV enploying sodi um
hydr oxi de solution and in the presenceﬂof agphase transfer catalyst. 6. A
process according to claim3, 4 or Afharen t he tosylate is produced by
the step df (iv) tosylating a pleur@wutilin of formula VI 45 50 55 12 EP
0 421 364 Bl [err] [err] 10
VI 15

according to claim®6 mher.

and 6 arg,effected in 20 &
according to any preceed
obtained in acid addition sa
proceedlng cla|n1mhere|n [err

[err] 7. A process
W) and (iv) defined in claims3
ion vessel. 8. A pgocess
2 conpound of formila | is
Y% A process according to any
et hyl and the product is 1 4-0O[1
gt hyl propan- 2-yl -t hi oacetyl ] mutilin.
10 A praeess accordl ng to clam 9 wher &gy t he conpound is obtained in
hydrochl ori de salt form 30 11. A compound of forrmula 11 as defined in
claim1.

. 7. A process according to claim 6 wherein the steps (i) and (iv) defined in claim 3 and 6 are effected in
vy 20 the same reaction vessel.

8. A process according to any preceeding claim wherein the compound of formula | is obtained in acid
addition salt form.

25 9. A process according to any p'r'odeeding claim wherein Ry and Rz are each methyl and the pfoduét is
14-0-[1-((D)-2-Amino-3-methylbutyrylamino)-2-methylpropan-2-yl-thiocacetyl]mutilin.

10. A process according to claim 9 wherein the compound is obtained in hydrochloride sait form,
go 11. A compound of formula Il as defined in claim 1. | |

12. A compound of claim 11 wherein Ry and Rz are each methyl.

13. A compound of claim 11 wherein Rs is methyl and Rs _is hydrogen.
35

Claims for the following Contracting State : ES

1. A process of the preparation of a compound of formula |

45

50

& OH

55

wherein R: and Rz are the same or different and each represent hydrogen, alkyl having 1 to 4 carbon
atoms, alkenyl having 2 to 4 carbon atoms, cycloalkyl having 5 or 6 ring-members, phenyl or benzyl, in

13



12. A’conpound of claim 11 wherein [err] are each nmethyl. 13. A conpound of

claim 1l wherein R5 is nethyl and gpeg 421 363 gyydr ogen. 35 CJQains for the

following Contracting State: ES 1. A process of the prepangip
compound of formula | 40 0 0 45 7|I’ILIIﬂHIIITiIIﬂ1III 1l
[err] 50 55 frledrseiform{orpeid addition sk dormeanempiisingdi f f erent and each « epresens  +

hydr ogen, al ki repcding smepmipoens ofithe fpddilat oms, al kenyl having 2 to 4 carbon
atons, cycloal kyl having 5 or 6 ring-nenbers, phenyl or benzyl, in 13 EP
0421 364 Bl free base formor acid addition salt form conprising (i)

reacting a conmpound of the fornula Il [dfr] 10 15 20 in which [err] are as
defined above, with D-valine, protect eg ' and activated as a
carboni c acid m xed anhydride, to giveza conpggn he formula 11 25

[err] O 30 [err] 35 40
which [err] are as defined Bbove;
and [err]is alkyl; and (ii)jdegrg

[err] in.
al kyl; [err]s hydrogen or al kyl;
e conpound of the fornula I

m

15

N OH
K
Nt 20 : . . :
in which Ri and R are as defined above, with D-valine, protected as an enamine and activated as a
carbonic acid mixed anhydride, to give a compound of the formula Il -
25 0 O o,
- I , R H
~ Ry
I
35
40 S

in which R and R. are as defined above; Rs is alkyl; Rs is hydrogen or alkyl; and Ry is alkyl; and
(i) deprotecting the compound of the formula IL.

45 2. A process according to claim 1 in which both steps (i) and (i) are effected in the same reaction vessel.

3. A process according to claim 1 or claim 2 wherein the compound of formula Il is produced by the step
of (iii) reacting a tosylate of formuia IV

50
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45 2. *A process according to claim1 in mhich both steps (i) and (ii) are

effected in the sanme reaction vessgl gpcess according to crarmri—or
claim 2 wherein the conmpound of forrru?a [T is produce

(iii) reacting a tosylate of formula IV 50 55 14 anm”,m m(ﬂmml
compound of formula V [err] 25 4. A process accor di ng to | ai m

conpound of formula V is produged by cleaving a conmpound of formula VI

VII [err] 35 wherein Rl an gs as defined in claim1l and R3 and R4
are the sane or different a ydrogen, al kyl, al kenyl, cycl oal kyl,
aryl or aralkyl. 5. A process according to claim3 or 4 wherein a conpound
of fornmula Il is obtained Qm conpound of 40 formukg 1V enpl oyi ng
sodi um hydr oxi de gpl uti gr t he presence of a phase transfer catalyst..
6. A process accoi ‘4 or 5 wherein the tosylate is produced

by the step of (i } euromutilin of formula VI 45 50 3% 15
EP 0 421364 B1 == : '

Vi

15 * ’ . IOH

R
l | v
HS - clz CHa - NHz |

25

4. A process according to claim 3 wherein a compound of formula V is produced by cleaving a compound

. of formula vil
~ 30 N ' Vil
Ry /‘.|<R3
R S R4 _
35 wherein
R: and R: are as defined in claim 1 and
R: and Rs are the same or different and are hydrogen, alkyl alkenyl, cycloalkyl, aryl or aralkyl.
\_g 5. A process according to claim 3 or 4 ‘wherein a compound of formula ll is obtained from compound of

40 formula IV employing sodium hydroxide solution and in the presence of a phase transfer catalyst.

6. A process according to claim' 3, 4 or 5 wherein the tosylate'is produced by the step of (iv) tosylating a
pleuromutilin of formula VI

50

55

15 -



[‘err] '7. A process according to claim6 wherein the steps (iii) and (ivV)
defined in claim3 and 6 are effecggd 4biizédgs sane reactionvessel. 20 8. A
process according to any preceeding claimwherein the I'a |
is obtained in acid addition salt form 9. A process aﬂjﬂ%ﬁ’ﬁﬁlﬂ&“@“ﬂ‘
preceedi ng claimwherein [err] arg each nethyl and the *
14-0[1-((D)-2-Am no : '

- 3-net hyl but yryl am no) - 2- net hyl p l'o,o\a)»‘&'f'yl -thioacetyl]mutilin. 10. A
process acccording to claim9 ghereirn the conpound is obtained in

hydr ochl®oride salt form PatenfansprUche 30 PatentansprUche fU fol gende
Vertragsstaaten: AT, BE, CH AI NDE, DK, FR GB, GR IT, LU NL, SE 1.

al i nderivates der Formel 35

NH2 oss R1 R2 H 40 *s _

< e 1T T b | 45710H 50
worin R and R2 gl i egegn sind und jeweils Wasserstoff, Al kyl
mt 1 bis 4 Kohl enstoff édyl mit 2 bis 4 Kohl enstof f at onen,
Cycloalkyl mt 5 oder 6 Phenyl oder Benzyl bedeuten, in Form
der frelen Base oder des Jaw+eadet{i onssal zes, dadurch gekennzei chnet, dass
ei ne Verdi ndung der Fornel 55.16 ~ OHP 0 421 364 E1 | 1111111111111
11111111 ff111111 * C L M S *0

7. A process according to claim 6 whersin the steps (jii) and (iv) defined in claim 3 and 6 are effected in
- _ the same reaction vessel.

8. A process according to any predeeding claim wherein the compound of formula | is obtéined in acid
addition salt form. ' :

9. A process according to any preceeding claim wherein Ry and Rz are each methyl and the product is
25 14-0-[1-((D)-2-Amino -3-methylbutyrylamino)-2-methylpropan-2-yl-thioacetyljmutilin.

10. A process acccording to ciaim 9 wherein the compound is obtained in hydrochioride salt form.

Patentanspriiche
30 Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, GR, IT, LU, NL, SE

1. Verfahren zur Herstellung eines Mutalinderivates der Formel

O O

0)1\/S><\N NH,

35

ul
A
)
ja vl

45

X
N

OH

50
worin Ry and Rz gleich oder verschieden sind und jeweils Wasserstoff, Alkyl mit 1 bis 4 Kohlenstoffato-
men, Alkenyl mit 2 bis 4 Kohlenstoffatomen, Cycloatkyl mit 5 oder 6 Ringgliedem, Phenyl oder Benzyl
bedeuten, in Form der freien Base oder des S#ureadditionssalzes, dadurch gekennzeichnet, dass eine
Verbindung der Formel

55

16



*10 0 < m OH 20 worin_R._und R2 die
obgenannt e Bedeutung haben, mt D Vgpigys13esghdtzt als ein Enam n und

glé: Irr;: eft als ein gRem' s%ht es Car bonsaurea&hydrl d, zu ei Hmm/mllﬂlmjrmﬁ“m o

10~~~ | 35 OH OH 40: worin R, und R2 Hi € obfgesannte
Bedeut ung haben, , R6 Wasserstoff oder AQyl und R7 Al kyt bedeutet,

reagi eren gel assen wird und (ii) die Verbilpdung der Fornel 11| ent sch~t zt
wird. 45 2. Vierfahren nach Anspruch 1, r ¢S gekenpzei chnet, dass bei de
Stufen (i% und (ii) imgleichen Reakti 611sgef ass %ﬂ-ﬂb\/\er den 3.
Verfahren nach Anspruch 1 oder 2 zur Hé&rstellun®Rgein Ver bi ndung der '
Formel ill, gekennzeichnet 50 dure tufe (iil), Reaktion eines

Tosyi ats der Fornmel 1V 55 -4~

~ EP 0 421 364 Bl 11 OTos 5
0 10 15 rn,t ei ner Verbi. ndun :

dey

R HS CH2 - NH2
m
15
OCH
\ -
e 20 worin Ry und R die obgenannte Bedeutung haben, mit D-Valin, geschiitzt als ein Enamin und aktiviert
als ein gemischtes Carbonsdureanhydrid, zu einer Verbindung der Formel
- 0
i S N
2
>N R,
: R.
L 5
30
II
35
40 ’

worin Ry und Rz die obgenannte Bedeutung haben, Rs Alkyl Rs Wasserstoff ‘oder Alkyl und Ry Alkyl
bedeutet, reagieren gelassen wird und
i) die Verbindung der Formel Il entschiitzt wird.

pu .
2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass beide Stufen (i) und (i) im gleichen
Reaktionsgeféss ausgefiihrt werden
3. Verfahren nach Anspruch 1 oder 2 zur Herstellung einer Verbindung der Formel Ui, gekennzeichnet
50 durch Stufe (jii), Reaktion eines Tosylats der Formel IV

55 -
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25 4 1 22 30 4. Verfahren nach Anspruch
3 zur Herstellung einer Verbindung r # V, dadurch™ @ g‘kennzerthﬂe%————
dass ei ne Verbindung der Fornmel NH gg&‘%ﬁﬁggb‘

VIl R R 40 worm R und R2 die mAr[ﬂ""i’Ll"MiM ne
Bedeut ung haben und R3 und R4 glelch ogder verschieden si

Al kyl , Al kenyl, Cycloal kyl, Aryl oder bedeut en, gespalten Mﬁrd. 45
5. Verfahren nach den Ansperhen 3 od das ch gekennzeichnet, dass

ei ne Verbi ndung der Formel I11 aus g{ner Verbindung der Fornel 1V durch
Verwendurey ei ner Natriunhydroxi di osgng in Gegenwart eines

Phasent ransf er kat al ysators erhal ten rd.- 6. Verfahren nach den Ansprtchen

(iv), Tosyllerung eines @ euromsili Formel 55 18 EP Q0 421 364 Bl
0 |~~~ 1l fimaat i OAK" OH 0 5 VI 10 T

OH hergesfellt wird. 2

gekennzei chnet, dass d i )> die in den

& S OH

mit einer Verbindung der Formel V

A 20
Rl
HS C CH,— NH, v
25 ’
4. Vertahren nach Anspruch 3 zur Herstellung einer Verbindung der Formel V, dadurch gekennzeichnet,
dass eine Verbindung der Formel
NH
35 R :
. 1 R
3 VI

. R; S R,

40

worin Ry und Ry die im Anspruch 1 angegebene Bedeutung haben und Rz und Rs: gleich oder
verschieden sind und Wasserstoff, Alkyl, Alkenyl, Cycloalkyl, Aryl oder Aralkyl bedeuten, gespalten
wird.

45 5. Verfahren nach den Anspriichen 3 oder 4, dadurch gekennzeichnet, dass eine Verbindung der Formel
Wl aus einer Verbindung der Fomel IV durch Verwendung einer Natriumhydroxidliésung in Gegenwart
eines Phaseniransferkatalysators erhalten wird.

6. Verfahren nach den Anspriichen 3, 4 oder 5, dadurch gekennzeichnet, dass das Tosylat durch Stufe
50 (iv), Tosylierung eines Pleuromutilins der Formel

§5
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Aﬁsprfichen 3 und 6 definiert sind, in1gleichen Reakt i onsgef ass ausgef ~hrt

werden. a Verfahren nach einen1der%f% den AnsprUche, dadurch——————
gekennzei chnet, dass di e Verbi ndung Forngﬁ

in Form
Saur eaddi ti onssal zes erhalten wird. 25 9. Verfahr en nach Imﬂ”fmm,"””ml!m
vor angehenden Anspruche, . dadurch gekennzei@hnet, dass Rl Und¢

Met hyl bedeut en und das Produkt

14-0-[ 1- ((D)-2- Am no- 3- et hyl but yryl am rp)u\{}et?ﬁ}ﬁ propan- 2-yl -
thioacetyl]-nutilin ist. 30 10. Verfah@én nach Anspruch 9, dadurch
gekennzei ehnet, dass die Verbindung i xForm des Hydrochl orid- sal zes
erhalten wird. 11. Verbindung der Fgs Wi e imAnspruch 1 definiert.
35 12. Verbindung nach Agspruch R1 und R2 jeweils Methyl
bedeut en. 13. Verbi ndung ‘ chhA ' i
masserstoff bedeutet. P N adp e fur folgvnden V@rtragsstaat ES 40 1.
Ver f ahren’®zur Herstel I u p | O ~~0 45
NH2 -~~R, R2 H 50 worin R1L and R2
gl ei ch oder verschieden sind undt Alkyl mt 1 bis 4
Kohl enst of fat o- nen, Al kenyl mt 2 ohl enst of f at omen, Cycl oal kyl "mi

5 oder 6 Ringgliedern, Phenyl od®r Jjeguten, in Formder freien Base
oder des Sgureadditionssai zes, dadurch gekennzei chnet, dass ei ne Verbi ndung
der Formel 500 NH

' hergestellt wird. ’

e -

~ 20 7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, dass die Stufen (i) und (iv), die in den
Anspriichen 3 und 6 definiert sind, im gleichen Reaktionsgefdss a_usgefi]hrt werden.
8. Verfahren nach einem der vorangehenden AnspriJche, dadurch gekennzeichnet, dass die Verbmdung
der Formel | in Form des S3ureadditionssalzes erhaiten wird.
25
9. Verfahren nach einem der vorangehenden Anspriiche, dadurch gekennzeichnet, dass Ry und Rz jeweils
Methy! bedeuten und das Produkt 14-0-[1-{(D)-2-Amino-3-methylbutyrylamino)-2-methylpropan-2-yl-
. thioacetyl]-mutilin ist.
30 10. Verfahren nach Anspruch 8, dadurch gekennzeichnet, dass die Verbindung in Form des Hydrochlorid-
salzes erhalten wird.
" 11. Verbindung der Formel ll, wie im Anspruch 1 definiert.
35 12. Verbindung nach Anspruch 11, worin Ry und Rz jeweils Methyl bedeuten.
- 13. Verbindung nach Anspruch 11, worin Rs Methyl und Rg Wasserstoff bedeutet.

Patentanspriiche fiir folgenden Vertragsstaat : ES
40 '
1. Verfahren zur Herstellung einer Verbindung der Formel

NH,

50

' 55
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—_——
—_—

i025 worin Rl und R2 die obgenaém?qzﬁgﬁeg{ ung haben mmﬂﬂﬂfmm"""lmlmm

geschUtzt als ein Enam n und aktivier S ein gems

Car bonsaur eanhydri d, zu einer Verbindung der Fornel _30H NC 35

j A0 OH 45 wombin FRJandlnngREh cHeevendoljedea Rind endBevebilsWasserstofh Ialkyl, miRsbisd KaplenpstdRgto-
s§er st of f oden, Alekyy Imit@2riik Riohihdtoffatolnerd Sutlastky! mitoder f Binggjiedess Seanyhaier eyt

(ii) di e Verbberdutan irdEgrm Ko freish Base asiart des [$fireaddifignsspizes; gadurzh gekeprizeiehnetndapseiie

Anspruch 1, dietirddng gekemezei chnet, dass beide Stufen (i) und (ii) im

gl ei chen 5Reaktionsgeffiss ausgef Uhrt werden 3. Verfahren nach Anspruch 1

oder 2 zur Herstellung einer Verbindung d Fornmel 111, gekennzei chnet

durch Stufe (iii), Reaktion eines Tosyl at s der Fornel IV 55 20 EP 0 421

364 B1 O - 1*11111'11B1111 11 M I{Hi 1104 I 1& Olos 5

0O iv 10 ;05 mt einer Verbindung der Fob % CH2- NH2 \%

15

11
U
i 20
25 worin Ri und Rz die obgenannte Bedeutung haben, mit D-Valin, geschlitzt als ein Enamin und aktiviert
als ein gemischtes Carbons3ureanhydrid, zu siner Verbindung der Formel
NS 0 SR
4 H 7
& 30
N el
" TR,
Rs
35
_ I

a5 _ .
worin Ry und R> die obgenannte Bedeutung haben, Rs Alkyl, Rs Wasserstoff oder Alkyl und R; Alkyl
bedeutet, reagieren gelassen wird und

(ii) die Verbindung der Formel Il entschiitzt wird.

s0 2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass beide Stufen (i) und (i) im gleichen
Reaktionsgefiss ausgefiihrt werden

3. Verfahren nach Anspruch 1 oder 2 zur Herstellung einer Verbindung der Formel lll, gekennzeichnet
durch Stufe (jii), Reaktion eines Tosylats der Formel IV
55

20



25 30 4. Verfahren nach Anspruch 3 zur Herstellung ei ner%
Fornel V, dadurch gekennzei chnet, da€p cednes¥eibi ndung der For nel

R.R S R4 40 worin R1L und R2 die |mAn5”mmmm

Bedeut ung haben und Rs und R4 gl ei ch oder verschi eden si mgﬂ f
Al kyl , Al kenyl, Cycloal kyl, Aryl oder Ar@l kyl bedeuten, gespal t en W|Srd 45
5. Verfahren nach den AnsprUchen 3 ode dag#rch gekennzel chnet, dass

ei ne Ver bi ndung der Fornel |1l aus ei neklt\(gr/b ng der Fomel |V durch

Ver wendung_ ei ner Natri unmhydroxi dl 6sung i n Gegenwart eines .
Phasent ransferkatal ysators erhalten werd. 6. Verfahren nach den Anspr Uchen
3, 4 oder 5, dadurch gekennzei chnet, ARss das Tosyl at durch Stufe 50

(iv), Tosylierung eines Pleuronuti Formel 55 21 EP O 421 364 B1
1T TLLLLD L 1] EP O 428 N ~111111 1! i 111119P1tiii 1 11
1111 * C 4L M SO ‘ ird. 20 7. Verfahren nach
Anspruch 6, dadurch gekd &ufen (iii) und (iv), die in
den AnsprUchen 3 und 6 defin 1chen Reakt i onsgef ass

ausgef ~hrt werden. 8. Verfahre Aer vorangehenden Ansprache,
dadurch gekennzei chnet, dass die indyhg der Fornel | in Form des

Saur eaddi trf onssal zes erhal ten vwrd .

mit siner Verbindung der Formel V

HS — C— CH,—NH, \
25 I .
g v 30
4. Verfahren nach Anspruch 3 zur Herstellung einer Verbindung der Formel V, dadurch gekennzeichnet,
dass eine Verbindung der Formel
s NH
R, R
3 vil
o 2 S R4

. 40 :
worin Ry und R: die im Anspruch 1°angegebene Bedeutung haben und Rs und R. gleich oder
“verschieden sind und Wasserstoff, Alkyl, Alkenyl Cycloalkyl, Aryl oder Aralkyl bedeuten, gespaiten
wird. '

45 5. Verfahren nach den Anspriichen 3 oder 4, dadurch gekennzeichnet, dass eine Verbindung der Formel
lll aus einer Verbindung der Fomel IV durch Verwendung einer Natriumhydroxididsung in Gegenwart
eines Phasentransferkatalysators erhalten wird.

6. Verfahren nach den Anspriichen 3, 4 oder 5, dadurch gekennzeichnet, dass das Tosylat durch Stufe
so  (iv), Tosylierung eines Pleuromutilins der Formel

85
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25 9. *Verfahren nach ei nem der vorangehenden AnsprUche, dadurch

gekennzei chnet, dass Rl und R2 | ewgipleg 1 bedeuten und das Produkt

14-0-[ | - (( D) - 2- Ami no- 3- et hyl but yryl arrfno -2- rret hyl propa H uwu"""'m”m
thloacetyl] mutilin ist. 30 10. Verfahren nach Anspruch

gekennzei chnet, dass die Verbindung in Rgrm des Fwdrochlorl = sal zBs °®
erhalten wird. Revendi cations Revendi cat{jons p | es Etats contractants
suivants AT, BE, CH, Li, DE, DK, FR, ?Bu~§?/' , LU, 35 NL, SE 1. Un
proc6de de pr6paration d' un dérive d®Ta aline de fornule I 0~~~ 40 a
oJ W C N H 2~~~~~~N &5 ~~~~~~~~~~~~~ e | 50 55
dans laquelle R1 et R2 sont i i gdesNQu differents et signifient chacun
1 a 4 atones de carbone, un
groupe al cényl e cont enang . _ de carbone, un growvpe
cycloalkyle a 5 ou 6 ¢ _6ny|e ou benzyl e, sous forne
de base -I'i bre ou sous .aci de, conprenant 22

EP 0 421 364 B1 111151 1il (i) la
reaction d' un conpos6 de forniN 10~~~~~~~~~~ i 15 OH
20 ' dans | aquelle Rl et okS que definis ci-dessus, avec la
D-val i ne, protegbe sous forne & enam ne et tivee sous fornme d' anhydride
m xte avec |'acide carboni que, pour donner un

hergestellt wird.

N 20 7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, dass die. Stufen (jii) und (iv), die in den
Anspriichen 3 und 6 definiert sind, im gleichen Reaktionsgeféss ausgefilhrt werden.

8. Verfahren nach einem der vorangehenden Anspriiche, daduich gekennzeichnet, dass die Verbindung
der Formel | in Form des S#ureadditionssalzes erhalten wird.
25
8. Verfahren nach einem der vorangehenden Anspriiche, dadurch gekennzeichnet, dass R1 und Rz jeweils
Methyl bedeuten und das Produkt 14-O-[1-({(D)-2-Amino-3-methylbutyrylamino)-2-methylpropan-2-yl-
thioacetyl}-mutilin ist.

e 30 10. Verfahren nach Anspruch 9, dadurch gekennzeichnet, dass die Verbindung in Form des Hydrochlorid-
salzes erhalten wird.
Revendications )
Revendications pour les Etats contractants suivants : AT, BE, CH, LI, DE, DK, FR, GB, GR, IT, LU,
35 NL, SE '
1. Un procédé de préparation d'un dérivé de la mutaline de formule |
40 :
L 2
' 2 RI Rz H

45

50

~
N
N

OH

55 dans laquelle Ry et Rz sont identiques ou différents et signifient chacun I'hydrogéne, un groupe alkyle
contenant de 1 & 4 atomes de carbone, un groupe alcényle contenant de 2 & 4 carbone de carbone, un
groupe cycloalkyle 3 5 ou 6 chainons, ou un groupe phényle ou benzyle, sous forme de base libre ou
sous forme d'un sel d'addition d'acide, comprenant

22



cénposb de formule 11 25

0 0 HOH 30 EP 0 421 364 B1

R§~~~~~~ ,' R 40~~~ 40 dans laquelle R, et R2 sont tels qu ,ﬂ ”LI" !‘” m””",
ci -dessus, R5 signifie un groupe alkyle, Rs signifie |’

groupe al kyl e, db laRfactangtunicorepasé dgioonyedll al kyl e, et (i) Ia d6protect|on du
conpose de fornmule 11. 45 2. Un proc6d6 selon |a revendication 1, dis

| equel | es deux 6tapes (i) et (ii) sont eff gct ubes dans | e nmene r6cipient
de r6action. 3. Un proc6d6 selon |a revendl atlon 1 ou 2, dis lequel le

conpos6 dé fornule Il est produit par ' de (ii1) reaction
d' un tosylate de fornmule IV 55 23 421 3

11111111112112121211211 11111 * C L N S & _OTos 0~~~~ 1s avec un
conpos6 de fornule V _ 20 145 - € NH2|
V R2 z
10 “,
m
15
A OH
St 20 dans laquelle R; et Rz sont tels que définis ci-dessus, avec la D-valine, protégée sous forme
d'énamine et activée sous forme d‘anhydnde mlxte avec l'acide carbomque pour donner un
composé de formuie Il :
% 6] 0 N
)]\/s H R,
N
0 _ % R¢
) = - R R H -
30 Ry
I
35

~ oH

40

dans laquelle Ry et R2 sont tels qu'e. définis ci-dessus, Rs signifie un groupe alkyle, Rg signifie' _
I'hydrogéne ou un groupe alkyle, et Ry signifie un groupe alkyle, et
(i) la déprotection du composé de formule Ii.
45 :
2. Un procédé selon la revendication 1, dis lequel les deux étapes (i) et (ii) sont effectuées dans le méme
récipient de réaction. '

3. Un procédé selon la revendication 1 ou 2, dis lequel le composé de formule it est produit par I'étape
50 de (iii) réaction d'un tosylate de formule IV

55
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25 4. “Un proced6 selon |a revendication 3, dans |equel un conpos6 de
forrrul e V est prodcuit par clivageggow21geapose de fornu

R3 | VIl R-t S A4 35 dans laquelle Rl et R2 sHmmm!g!Haﬂ "IT“T
définis a la revendication 1 et R3 et R4 sont identiques ou di fif men
signifient |'hydrogene ou un gr oupe (ﬁ| kyl e, al cenyle, cycloal kyle, aryl e ou
aral kyle. 40 5. Un proc6d6 sel on rev%rq_dl cation 3 ou 4, dans | equel un
conpos6 de fornule 111 est obtenu,a"pq,tfl u conpose de fornule IV en
utilisant une solution d' hydroxyd de sodiumet en pr6sence d' un catalyseur
de transfert de phase. 6. Un proded6 selon la revendication 3, 4 ou 5, dans
| equel . I e tosylate est_produi | ' 6t ape de (iv) 45 tosi¥ ati on d' une
pl euronutiline de formj EP 0 421 364 Bl
! 111111 11J1 111 .M S* 4~~~ 0 Q5 10
VI OH 13,7. Un proc6dp ation-6, dans lequel |'6tape (iii)
et (iv) d6finies aux reveNd i , 0, sont effectu6es dans e nene
rdci pi ent de r6action. 20 \

15

\ Ry
N 20 ]
HS - C - CHy ~ NHy
I v
Ry
25
4. Un procédé selon la revendication 3, dans lequel un composé de formule V est produit par clivage d'un
composé de formule VIl . _
L % o ' : '
N
Ry R
J<crs Cw
R s Re
35 dans laquelle -
R: et Rz sont tels que définis & la revendication 1 et
Rs et Rs; -sont identiques ou différents et signifient I‘hydrogene ou ‘un groupe alkyle, alcényle,
, cycloalkyle, aryle ou aralkyle.
(N

40 5. Un procédé selon la revendication 3 ou 4, dans lequel un composé de formule Il est obtenu & partir du
composé de formule IV en utilisant une solution d'hydroxyde de sodlum et en présence d'un catalyseur
de transfert de phase.

6. Un procédé selon la revendication 3, 4 ou 5, dans lequel.le tosylate est produit par 'étape de (iv)
45 tosylation d'une pleuromutiline de formule VI

50

55
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8" Un ‘procede selon |'une quelconque des revendi cations pr6cGﬂ ans

| oquel | e conpose de fornule est forme de sel d ﬁﬂlﬂi
d,acide. 9. Un proc6d6 sel on I une (;wlje g%n%ﬁ?des revendi cat i w IL I,,,HILIIH!II
pr6c6dentes, dans |equel Ri«et R2 S|gn|f|ent 25 chacun un groupe
nbthyle et le produit est la

14-0-[ 1- ((D)-2-am no- 3- nﬁthylbutyrylan1mo) 2- et hyl pr o-
pane-2-yl-thioac6tyl]mutiline. 10. UQ/pFQ,Qdﬁ‘selon l'a revendi cation 9,
dans | equel le conpos6 est obtenu sdhis fornme de chlorhydrate. 30 11. Un
conpos6 d& fornmule 11 tel que définjiRa |a revendication 1. 12. Un conpos6
de | a revendication 11, daps
nbt hyl e. 13. Un conpose d
groupe nbt hyl e et R6 sigp
| " Etat contractant. suiva

on 11, dans l'equel Rs signifie un
ogene. Revendi catl ons pour
6_de pr6paration d'vgn conpos6 de

fornule 140 00 ~~~ NH~ 45 7501 55

OH dans laquelle RI et R2 son |dent|ques Gu différents et r epr 6sent ent
chacun |' hydrogene, un groupe 5% EP X421 364 Bi I
[Tl LTI Tiii 1L 11 * C V * alkyle contenant de 1 a 4

at omes de,;car bone, un groupe al cenyle coenant de 2 a 4 atomes de car bone,
un groupe cycloal kyle a 5 ou 6 chafnons, ou un groupe phenyl e ou benzyl e,
sous forme de base libre ou sous forne d'un sel d'addition dacide,
conprenant (7 ) uh protdd@céloroia relenditailod rép o316 letiael I'@apefii)est (iV) [déMmied a@E edepdications 3-et 6,

\ sont effectuées dans le m&me récipient de réaction.

\'J 20 ’

8. Un procédé selon l'une quelconque des revendications précédentes, dans lequel le composé de
formule | est obtenu sous forme de sel d'addition d'acide. :

9. Un procédé selon I'une quelconque des revendications précédentes, dans lequel Ri et Rz signifient
25 chacun un groupe méthyle et le produit est la 14-0-[1-((D)-2-a_mino-3-méthyIbutyrylamino)-2-méthy|pro-
pane-2-yl-thioacétyllmutiline.
10. Un procédé selon la revendication 9, dans lequel le composé est obtenu sous forme de chlorhydrate.
30 11. Un composé de formule Il tel que défini & la revendication 1.

12. Un composé de la revendication 11, dans lequel Ry et Rz signifient chacun un groupe méthyle.

13. Un composé de la revendication 11, dans quuel Rs signifie un groupe méthyle et Rs signifie
35 I'hydrogéne.

Revendications pour I'Etat contractant suivant : ES

— 1. Un procédé de préparation d'un composé de formule |
40

45

50

55

dans laquelle R; et R, sont identiques ou différents et représentent chacun I'nydrogéne, un groupe

25 -



'® 20 dans laquelle Rl et R2 sont tels que definis ci-dess

D-val i ne, proteg6e sous fornme d 6ne';rg N51 884 épt i vee sous fo mﬂnnﬂm“ﬁ Illle"l
m xte avec |'acide carbonique -pour donner 25 npos6 de frorrsu

11 40 \ 0 OE 35 40 45 dans

| aquel | e Rl ekyideonteninit deell s 4CHittnesl @k icBrbSneCin gredpasalcéide sangpnartt ide 2UiN 4 GodEP Be
al kyl e, Rs -Sicgibinku drodpy dycgiRyiea 6lbu Brohaiiadsipe ualgkoppeephéattie G¥7beniyia isdus dormie) de
groupe al kyl ®asedibre i1 squs feamel G pr st Eabitiond atige.compesat de fornmule 1. 2. Un
proc6d6 sel on ()de restiendlirceempesd dd forrdden® | equel | es deux 6tapes (i) et (ii)

sont effsectubes dans | e 50 n6nme r6c¢ci pient de r6action. 3. Un proc6d6
selon la revendication 1 ou 2, dans quuelol e conpos6 de fornule 111l est
prodcuit par |'6tape de (iii) r6action d tosylate de fornule IV 55 26
> EP O 421 364 Bl .1111111;;%%1/1 11 liii Il hf * C L
M S *0MQ51tSIV 10 avec un corrpOsG NH{Iks-' 20 HS -
- CH2 NH2 fR R2 25

16

N 20
OH
dans laquelle R: et R, sont tels que définis ci-dessus, avec la D-valine, protégée sous forme
d'énamine et activée sous forme d'anhydride mixte avec l'acide carbonique, pour donner un
25 composé de formule I
R
. 30
35
—/
40
\\
N\
OH
45 dans laquelle Ry et Ry sont tels que définis ci-desus, Rs signifie un groupe alkyle, Rs signifie
I'nydrogéne ou un groupe alkyle, et Ry signifie un groupe alkyle, et
(i} la déprotection du composé de formule Ii.
2. Un procédé selon la revendication 1, dans leque! les deux étapes (i) et (ii) sont effectuées dans le
50 méme récipient de réaction.

3. Un procédé selon la revendication 1 ou 2, dans lequel le composé de formule lil est produit par I'étape
de (jii) réaction d'un tosylate de formule IV '

55

26



47 Uh‘ﬁroche selon |l a revendcication 3, dans | equel un conpos6 de fornule

V est produit par clivage d un conpogp gd@ifsgael e Vi | lwm Irﬂ
VIl R ~~~R4 35 dans laquelle R1L et R2 sont tels * Hﬂ I "HI uﬂ
revendi cation 1 et R3 et R4 sont identiques ou diff6rents*et¢signifient *

| ' hydrogene ou un groupe al kyl e, alcemyle, Ko..-' cycl oal kyl e,
aryle ou aral kyle. 40 5. Un proced6 s | a revendi cation 3 ou 4, dans
| equel un conpose de fornule |11 esL/a E?partlr d' un conpos6 de

formule IV en utilisant une solutiod d hydroxyde de sodium et en pré6sence

d' un catal¥yseur de transfert de pha& 45 6. Un proc6d6 selon |a

revendi cation 3, 4 ou 5, | eg g tosylate est produit panvl''etape de

(iv) tosylation d' une pl ormule VI 50 55 27 EP 0 421 364
, I AN 1111111217131 11111 * C L M SO0 0~

/0 10 :
VI 7. Un proc6d6 selon |a r&véndication 64, “dans | equel les 6tapes (iii) et
(1v) defi ni es aux revendicatNons 3 et 6 Aont effectu6es dans | e n8ne

réci pient de r6action. 20 & sel on | une quel conque des

revendi cations precédentes, d&ns Teque *ﬁ conpos6 de fornule | est obtenu
sous fornmesde sel d' addition d' acide. 9 n proc6d6 selon |'une quel conque

des revendi cations pr6c6dentes, dans lequel RL et R2 signifient
avec un composé de formule V

~ CHy - NHj : v

X
U)
——o-—m

Rz

25

4. Un procédé selon la revendication 3, dans lequel un composé de formule V est produit par clivage d'un
composé de formule Vi

N VI
e
R S Ry )
dans laquelle

Ry et Rz sont tels que définis & la revendication 1 et
Rs et Ry sont identiques ou différents et signifient I'hydrogéne ou un groupe alkyle, alcenyle,
Y cycloalkyle, aryle ou aralkyle.
40 '

30

35

5. Un procédé selon la revendication 3 ou 4, dans lequel un composé de formule Il est obtenu & partir
d'un composé de formule IV en utilisant une solution d'hydroxyde de sodium et en présence d'un
catalyseur de transfert de phase. .

"45 6. Un procédé selon la revendication 3, 4 ou 5, dans lequel le tosylate est produit par I'étape de (iv)
" tosylation d'une pleuromutiline de formule VI

50 .

55

27



25 ** ™ chacun un groupe nbthyle et le produit est la
14-0-[1- ((D)-2-am no- 3- n6t hyl but yr ¥pay423@s4 8116t hyl pr o- H
CBEH

pane-2-yi-thioacetyl]mutiline. :10. Un proc6d6 selon la re

B

“dans | equel |e conpos6 est .obtenu sous forne de chl orhydrate. L35m40s 45+
50 55 28 ' o ' .
n .
O/\/OH
5 = -

10

VI

15

7. Un procédé selon la revendication 8, dans lequel les étapes (jii) et (iv) définies aux revendications 3 et
6 sont effectuées dans le méme récipient de réaction.

-

20 :
8. Un procédé selon l'une quelconque des revendications précédentes, dans lequel le composé de
formule | est obtenu sous forme de sel d'addition d'acide. '
8. Un procédé selon I'une quelconque des revendications précédentes, dans lequel Ry et Rz signifient
25 chacun un groupe méthyle et le produit est la 14-O-[1-((D)-2-amino-3-méthylbutyrylamino)-2-méthylpro-
pane-2-yl-thioacétyllmutiline.
10. Un procédé selon la revendication 9, dans lequel le composé est obtenu sous forme de chlorhydrate.
. 30
35
A
40
45
50

55
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