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Process for the preparation of Pleuronutilins The
present invention relates to a new process for the
preparation of 14-0-RN-(3-nethyl -
waHoR9s.Bis yr y! - pi peri di nyhsul fanyhacet ylinut bb’wﬂ?zoewaoo«s
Pl euronmutilin, a conmpound of formula 10i s
naturally occurring antibiotic, e.g. produced by t he
basi domycetes Pl eurotus nutilus and P. passeckeri anus,
see e. (. Proecddeforknd meparatid@bhPledrdmaotilingd t em 7694. A
nunber of further pleuromutilins having the principle
0 e [
The pres%bﬂ?%e% ﬁ# gelé{égto Jr %eﬁul &ﬁéé\%% élléénﬁgézg}g ugn ééfglgf WoA l[’tRls(tS eltllliy?g-
wﬂmob%wwimW@wanam@an@@ymommnaur pronounced antlnlcroblw
act|V|ty, a group of pleuronmutilin derivatives,
yl -substi t ut ed
PieUfoij_i‘ng‘ HEFTRAYREVT EFiEny| acetyl nutilins, as disclosed in
WO 02/ 22580, has been found to be of particul ar
interest. For the produc%hon of substantially pure
i soners of this group of/cbrrpounds a need is givento

devel op a process which sx%hmvenlent to use in an
i ndustrial scale and avei

he application of costly
starting mat g[d al en pnlcal  hazardous reagents
and sol vents or™ti ‘CQ

g and | abori ous
purification steps H&s'y O In one aspect the
present invention provides process for the
preparation of a conpoung o

formula wherein the
carbon atom of the pi perq dine ng attached to the
suI phur atomis either in the (S)-configuration or in

d
st I8 ek RRTB Y & 4 RboBrun e Retiirir=res Tn ries PRV P
and P.pasSyckeomtusgereat. g ofheddercinintidre 12iR)eddionf itegu¥ a4l on,

A numbe? Qmﬁhﬁj ﬂ‘&r{mlﬁﬁ ii?z Qﬁﬁngpﬁwe ncsﬂg ﬁﬁ%&?xfo‘tnr@ %mlet'h}oplﬁﬂh%ﬁed

eri acet
being sugstltuted at the hydroxy group have been developed e.g. as antiricrobials. Due to

their pronounced antimicrobiai activity, a group of pleuromutilin derivatives, vaiyl-substituted
piperidineylsulfanylacetyimutilins, as disclosed in WO 02/22580, has been found to be of
particular interest, For the production of substantially pure isomers of this group of
compounds, a heed is given to develop a process which is convenient to use in an industrial
scale and avoids the application of costly starting materials, environmental hazardous

reagents and solvents or time consuming and lahorious purification steps, as well.

In one aspect the present invention provides a process for the preparation of a compound of
formuia
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and isolating a conpound of fornula wherein the
carbon atom of the piperidine ring attached to the
sul phur atomis either in 15the (8)-configuration or

demg,p{gmﬁg) configuration, in free formor i pchf]emf)g@mm

an acid addition salt,q b) acylating said co
of formula 11l with either (R - or (S)-valine .
protected as an enam ne and activated as a carbonic

whereiraibie damsbx etzbnmﬁm?%ﬂ/ﬂ Qgiéﬁgg}noatmt@oqe Iﬂmumﬂwuﬂétofn% E’%Heam t}%)
04
el e g0 Sl 2 ﬁ v slun 0T - e

attached to the piperidine ring is either in the (8)-configuration or in the (R)-configuration,
comprising the steps of

a) deprotecting a N-protected piperidineyisulfanylacetylmutilin of formula

It

i

wherein the carbon atom of the piperidine ring attached to the suiphur atom is either in
the (S)-configuration or in the (R)-configuration, in free form or in the form of an acid
addition salf,

b} acylating said compound of formula Il with either (R)- or (8)-valine protected as an

enamine and activated as a carbonic acid mixed anhydride to form a compound of
formula
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c) deprotecting the conmpound of formula IV and

i solating the conpound of formula |I. S In a preferred

enbodi ment, the conpound of formula | is isolated in
wolodasgrs of a pharmaceutical ly acceptabl e sa&faTdor@ies

even nore preferred enbodinent, the conpound of

formula | is isolated as a hydrochl ori de. In a

compound of formula |I a carbon atom of the piperidine

ring is bound to a sul phwr atom 10This bond may be in

any position of the pifefdine ring, e.g. ina, pory

position, prefer I p~position to the nitrogen
atom of the p$ er I \mCDeprotectlon of the
N- pr ot ect ouH R ormula 11 iwg effected by

acidic cl ava e oficl hective group to form an
goneric mxture with respect

acid addi ti salt as a

to the 15cahfi gurati ono®f the carbon atom of the

pi peridi ng"riyig attached to the sul phur atomin a
conmpound of fgwrmlza I1. Preferably the configuration
inthe mutilini)fing of a conpound of fornmula Il is the
same as i urally produced nutilin. The isomeric
m xture iRs cghvenikently separated via crystallisation
in such a way that substantially pure isomers wherein

the carbon atomof the piperidine ring attached to the

sul phur atomis either in the 20(S)-configuration or
whereiq {4 g WeRE(W)" Cooakylgandii isivdpeeontGiakdl, The

o) dremosetoah@ ihsabirPbust §RorthRRAY 4na iRidRhg hqeoé&ﬂpfoﬁh@&f&fnﬁﬁ‘ﬂ

and the conpound of forrmula Ill in crystalline formis
therefore very suitable as an internediate,
In a prefsanet! icotodiment, mescnmmmuamoﬁ fockusd I ib &doles@bih éhe form bhe
pharma@é&’lggﬁl cEéH ?% ve{w more preferted enbadiment, t[‘%ﬁ“’"“‘f%‘ga of
fo*’mu‘aéfs *%%@e%aﬁﬁ@w#acféwfeor rrul a lll in crystalline form has

ina corﬁﬂwn@dﬂf@ﬂﬁtﬂﬂeahgﬂbn atohess tRuBibEASRIARNs ’é %o a%HE)Pwaaﬁom
ngbo%i é@ﬂﬁtOﬁﬁgg ,_can be di spensed mnt sl nce
PRY §° grary 6] f&hﬁﬁ'%’i””f%ﬁ”?ﬂj?@ Mo B Y@Pvmraptelfeﬁébw
in B posftion 1 e nERGPh alod! o teibibéreirRNingf Or the production of
val yl - substituted plperldlneyl sul fanyl acetyl nutilins.

WO 2008/ 040043PCT/ AT2007/ 000468 4 A mi neral acid or an
Deprotegiiapanfitio: f&ana:lecmxyctbaodmsedf foem@h flecérfdchey k@%fo%t cﬁ&ivb@é]oﬂﬁe

protecti® PRI B 0 o8 oY dehiss ] ReRy Erb RISl B s
conflgurﬁ{ggwf Aheecagieongtonaf theadetiritineing attacheddo theputphercdton én a
compou@d @%rrﬁl@é‘”ﬁdP@ferﬂflﬂhe'ﬁn@u%ﬁﬁ%g btk e&LM ddaorrlpound of

entional N-protecting groups nay

formula g’rj%%grsﬁ'@ﬁ)?s ianaially B[‘ﬂdé ¥ilignifie isomeric mixture is

conveniently separated via crystallisation in such a way that substantially pure isomers
wherein the carbon atom of the piperidine ring attached to the sulphur atom is either in the
(S)-configuration or in the (R)-configuration are obtained. The crystallisation step leads to a
high purifying effect and the compound of formula Hl in crystalline form is therefore very
suitable as an intermediate, particularly also on an industrial scale, in the process for
producing piperidineylsulfanylacetylmutilins, in addition, usage of the compound of formula
HEin crystalline form has the advantage that other purification steps, such as
chromatography, can be dispensed with, since the purity of the compound of formuia 1if in
crystailine form is completely sufficient for the production of valyl-substifuted piperidineyl
sulfanyiacetyimutilins.

¢
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group is enployed. It has been shown that by sel ecting
an appropriate deprotecting agent, solubility of
either the (S)-configuration or the (R)-configuration
wisRbast i vel y be enhanced in that i sonmeri ecratzoe7000468
(8)-configuration may be geparated fromthe
(R)-configuration. E.g., by using nethanesul fonic acid
as deprotecting agent t he crystallized product is the
pure (S)-isoner, mhereas the (R -isoner stays in
. solution (see uent step,
A minef oty i PERTG A8 REY PaIUghd iedleey T 8o RECGULR PN o
formulzpiline a ipsderest epfbotinesni, meethgores nicbnaf aclds eddtolfdrin $hs respective
C 0 Wi t ther (R)-
rrzesyla‘f"éc I:se% e?c% Q%It%f:i%gl? srl}g;%r%%cﬁtre %ﬁ@peﬁ%?nednae %}81.8{*1 & cr%mgg rzd of
formu!a:lb pyyaniiprefN ﬁ@tammgﬂovps The bp Lotk Ctaierablal @ 9e. bgoxycarbonyl
gmnma@@%%% ¢&f by reacting either (R - or (S)- valine with a
<eto ester of formula Rl-CO CH(R3)- COOR2 wherein
R1, R2, and R3 are as defined above. Preferably,

It has ba@@tsmwemmqoy&@iedummé/dpr@ﬁb@ ddpﬁot@@ﬂ@l ageﬁ'& eefowbaalgl S eithdre

ated accord nic acid
tne (o151 bR ORI R o B ekl B R AT P R T Gl
(S)- conflgursirqmnayeb@sematdfd fecahdl ithtel (GM-corffigpratia. iEC. Aoy uﬁsnr@l ori de.

methaﬁ%fsﬁl%lcaa@% Js' o%gro? Ctlﬁ%] g%é})(? mo&{}gﬂﬁzfefi ?c{) I mj?thlel relgJ és‘?gs%ﬁﬁ%g,

Whereaétsiﬁeaﬁﬁéwmmrﬁfégsem@@wibmh?@@ ampleiise superior
crystalllzatlon propertles in conparison with

i T S R e S50 e BURUE T o i
compogtdystfahuladts edil@ctp!:i operiibet aiccoeasynd witthaneh (rwbit (|3
valine 6r8(%9t(99 ag Qn Qﬁﬁgﬁg Ed fgﬁ? ?%gpnlp%ﬁilﬁaéf:f u?aqg’ Plgeogljogecteg ya H]e %

rtunities
producgs Butsseincuaer (Bi-e (Sl iop el Biigtp adlet §1oid Rn§O-CH(R:)-

cooa@@ﬁ@@m FIgR], @né @5 aw B deﬂh@@am%%rmp%&b%ue QBB oA

g P & la 1V is isolated and purified via
ester 'SCW PRIk hSrYaU{?r?éF@%%Vafﬁ%?éCEWPF‘éé‘b%ﬁ&i’feﬁ’gcarbomc acid
anhydrkie Iptacethurt Wm&&oa%ydm&hwdcﬁﬁediﬁrslw at.d. Wh%&ttibwohﬁ/allc

LA N T R
compoying ¢f§ormlﬂj\/e&jom§mat iTdeee mrmwag@ccrmlse ﬁuwmmmattau;iatmne

proper@5 9! SRk A Rkl ﬁé\ﬂwﬁeﬁéﬁp%fé&“e‘grb%p? pged

accord |n% f or nul I solated™i n
butoxyggyrbonyk f-ePayiE eyng Hﬁsaﬁu%afioam«ﬁ?wtle? Bippgeigs are easy to

handie plta et salklion SR0eNsRNI Mdpadlics e @fpb&unmes for further

puitcdO LLERLLOR SN eSPEct Ve AUERIS, RIsEE, 0
formulasidhe enaanige pratasiedroocipband gteordindBo formula 1V is isolated and purified

via cry&%@z%g&wd'\ggég éﬁg Ca@%%%ﬁgﬁgé&@? Pé&oksﬂ:aﬁaoﬂ@ﬁ cgpgzétgcg derivative has

nment
to be pyyiiga gsing tadinuis gn¢ tﬂ‘?eﬁf’t@t%‘mm%togrﬁp@L%w tion to the
ni trogen atom of the piperidine r|ng that is a

ubsttu i peri di neyl sul fan etylmutilin of
The pfﬁ%&lﬁﬁpwo ?\%‘?FE’ 55 fé?%ff@ R pam wesiaéﬁ%*dicrﬁﬁéﬁw%ﬁﬁ?rs

removal ef tae acktbatde feid ester and extrachon the compound according to formula |

(R- Jno eridine-3(8)-yQsu
may beyipdl e e amPor e AHOHO R PR Wl PRV Pl gty
aCCEP’ﬁ@*h*ﬁ/%ﬂ’qttsmoﬁ afteriydpaitizatiohaf é@ reaoe&t!\rmmbom yiesal ih anembmhous

f (

form Ofgclrﬁh%g’n&g%%?aéﬁggﬂ dszdTt eRé a8 ydmch, l%\i?“lypacet ylimutilin
hydr ochl ori de. The Iyophlllzed anor phous conpound of
14- 0- RN- 3- et hyl - 2- (R) - am no- but yryl - pi peri di ne-3(8)-y
1) sulfanypacetylinmutilin hydrochloride obtained via
the reaction sequence descri bed above is 10converted
to a crystalline formusing a crystallization process
i n an aqueous nedium The
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process may be enhanced and accel erated by the use of
seed crystals. Via recrystallisation crystalline
14-0-[ (N-3-net hyl- 2- (R) - am no- but yryl - pi peri di ne- 3(8) -

woDsbfanypacetyl | mutilin hydrochloride may BerRiadebbiss
to a formof desired consgstence and chemnm cal and

optical purity. Substantially pure isoners having a
di astereoneri c excess of 97% with regard to 15t he

In a pre@er(<d) erpasiih éARh@ELL RIS @b%|MdingIM§B@Adlf8ge su}pg ratom

but
o - a‘ﬁtgﬂ{tﬁs %‘y”ﬁ%&f‘ éh“}r?f(tf‘% PRetye BonloY P ac-fpettiren p'peﬂdmeyf—
sulfaﬂy@hawmmhm viZeunily |. Moredpreteyatipg vwie predidifimastdras rddabd 100

0vsh e BB 1 Sl Sis T PanugPubesty Bk pi e

20al pha). It nmay al so be characterized by an infrared

The pr&@@ﬁﬁ%éf&@%ﬁ?ﬁ&e%t@ﬁ@%'h@!?é!%é)sfélhh@ﬂﬁr%\;%ﬁzL ‘E‘)b[?IH% I\%&%yl 12-(R)-

amino 3 GRS L st rsbilsn i MsiusisE0R S50 35Mbizsd
amorphud hehpe S al @46- mma@mw%m@-&&ﬁﬂ%ﬁﬁaﬁms% )y 3) 8)

su[fanyfkaﬁ&e f]ﬁn'ﬁlﬂlﬁ; @?{%Io{&%&?t ip %V'ﬁ&lﬁ @gﬁlo‘é@p@@ﬁ’ugé Iﬁg%rr]fged above is

convertgg {52 allybteties faommsing a crystallization process in an aqueous medium. The

processltﬂa)%é Eﬁﬁ&vc&?%mtjc%fe afgq Qﬂhﬁ(&ag W chr éaPs. pé\(}!ﬁ%ggcgl |se?t|on

| f anyhace F OChI or|
crystal%uﬁ? éﬁ@r [N l}}/mgsgay t@@*tumcéiputgwbmmt [dirg- &(ﬁhﬂ)svmyb\mﬂlmm

hydrocHlofig Midyi tieﬁlﬁ*ou@ﬁ[ﬁ a Wt GRddstre@ o ANE 308 chdhnithSnd o t;cai
é) ep q} g ar rmaceuti cal conpositions cont taini A
purity. ubs a{wgﬁi v phlée lsom rs having a diastereomeric excess of = 97% with regard to
the 3-( S14>0®ticpr(Ne3hwﬁe¢mayhecQ (R) - am no- but yryl - pi peri di ne-3(8) -
yOsul fanyhacetyl | tnutilin hydrochloride as an active
redient. 10 N-protected
nysta”ﬁpgér@ HNnE e i-2-dRyaraoebyty mirpipplidies-3(5)-f iputtan @ atdty mtilin

hydrochi@idp ik fterR¥d beag kirag pewddt d@fré@[)r‘? B&’[Le?@ﬁrﬁﬁ }Séalﬁ@ét %Lfandt

rotect d hydroxyp| eri di ne havin
SRRl X PN R 4t B o Nt pi Mehl A
alphaj. ltf ey plllSpEHEI diareetarizeghy €n Gfraid BESatBaving characteristic bands at
about 298+ PLSUIJ@NYAYad) RRJ G, as di scl osed Tn VO
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| sMbre conveniently, and as anot her aspect of the
present invention, N protected
pi peri di neyl sul fanyl acetyl mutilins nay be prepared by
wEandhngi:a pleuromutilin-22-0- sul fonate (€pgyat2007/000468
nmesyl ate, besylate or tosxlate) with a N-protected
pi peridine thiol. Protection groups include
appropriate protection groups, e.g. protection groups
as conventional. WD 2008/ 040043PCT/ AT2007/ 000468 7
Preferably, a tert,-butoxycarbonyl group is used as
$+protect|nq group and in another preferred

odi ment, N-protected piperidine having the thio
group in 3-position of the piperidine ring is used.
Racem ¢ or enantionerically pure N protected
piperidine thiol having either the (R - or the
£8)-configuration at the carbon atom bearing the thio
grloup may be 5used. Preferably, N protected piperidine
thiol is used as a racemate to avoid the use of
expensive chiral starting materials. The N protected
Piperidine thiol nay be prepared starting with the
appropriate hydroxypi peridine by adding a N-protecting
grioup (e.g. tert. wutoxycaroonyl) 10and reacting with
alsulfonic acid C} ori de or janhydride (e.qg.
4rgt hanesul f onyl [clffiori de). Ihe thiol group is

Q

Lin {Cps}

Tntroduced via rigggti ¢n with a sul fur containing

nycl eophile, €. g.| a tlloacetate and basi c cl eavage of
t He correspondi g thi gepter i(g.9

N{BOC- 34(R. S) -Jagdt yi t fii bpi betr {id 1 Iff the
shydr oxy i peri di ¥ ils  Ligjed §f of mfiof a single
erant|0J r (edgt " 3-{( K fv y§ir ‘OI' i neg , the
regctiofi seque¢nce oyflineédl abovd Mt udibRgy _
nuGkgophl | i c #sPbsti Wuti on using a thioacetate takes

pllacemin?#¥qnt rol | ed manner. (Mal den jnversion) to
produce the aorresandlng ﬂ}prote&ted plﬁerldlng t hi ol
wherein the carbon at om?fe2-Rerpi peri di ne r| ng

at it her
Figure | gﬁo%gﬁgffntagtoé{éﬁﬂoﬁfuof BU[LN ﬁ@&b%ﬁ ﬁmlranut?ué*ry[oqxpe( gma 3(8)-
vh) Su‘fa@\d)(aﬁfy'bw@hﬁl hydrpshipotideol ). 20Further reaction with a

pl euromutilin-22-0-sul fonate provides N protected

[ di neyl sulfanylacetyl nutilins of fornula I
i a oy SRR e FOuR o e "GRG UBIrincefine-3t9ng
yhsulfagt eativechutiio !’tyb&:cBluhqul;brbv@is)m(:ﬁE@ ety el bbﬁbrts%mty than the
t he ur at I

amerst 09 LI P B Bl PR bR
ComPOﬁWWéﬁ@m@lﬁm@ efyetedine 44-Q-Nt2empitwiad-(R) ercin@bitpryl-piperidine-3(S)-
yhsulfanyl)acetyl] mutifin hydrochioride as an active ingredient.

N-protected piperidineylsuifanylacetylmutilins of formula Il may be prepared by reacting a
14-O-mercaptoacetyl-mutitin with a N-protected hydroxypiperidine having a leaving group in
o, 5 ory position of the nitrogen atom of the piperidine ring, e.g. N-BOC-3(R)-
methylsulfonyloxy-piperidine, as disclosed in WO 02/22580.

More conveniently, and as another aspect of the present invention, N-protected
piperidineylsulfanylacetylmutilins may be prepared by reacting a pleuromutifin-22-0-
sulfonate (e.g. mesylate, besylate or tosylate) with a N-protected piperidine thiol. Protection
groups include appropriate protection groups, e.g. protection groups as conventional,
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25degrees Celsius. The foll ow ng abbrevi ations are
used: N-BOC = N-but oxycarbonyl RT = room tenperature
30MIBE = nethyl tert.-butyl ether WO 2008/040043

cyclus referred to in the7exanples Is given in the

followng formula: 5 2 "Exanples 10 Exanple 1
14-0-[ (N-3-N et hyl - 2- (R) - am no- but yryl - pi peri di ne-3(S)

Preferabb{ll i%ét"é %%X}@a%ﬁ%{ﬂf&ﬁ% hgé SQN %Fo‘f@clgéﬁ’ erogﬁ ﬁj in another

I'oxy- pi peri
Prefe“’%d &(fpéﬂ@jmwonl @Wtw'widﬁ@ haviag disstsiel wede inn% osiipn of the
piperidife HogisS8Ed Wadcefnid dt cAak@rleridaf gRacd (@—flarotg&@ &p&fd;r%QHle{ang
oeh[?c bonte dls%olvedln . ter are added.
either thﬁyg{ % e {S)-con guratnon at the carbon atom bearing the thiol group may be

used.,

Preferably, N-protected piperidine thiol is used as a racemate to avoid the use of expensive
chiral starting materials. The N-protected piperidine thiol may be prepared starting with the
appropriate hydroxypiperidine by adding a N-protecting group (e.g. tert. butoxycarbonyi)
and reacting with a suifonic acid chioride or anhydride (e.g. methanesulfonyl chloride). The
thiol group is introduced via reaction with a sulfur containing nucleophile, e.g. a thioacetate,
and basic cleavage of the corresponding thioester (e.g. N-BOC-3-(R,5)-acetylthio-
piperidine).

If the hydroxypiperidine is used in the form of a single enantiomer (e.g. 3-(R)-
hydroxypiperidine), the reaction sequence outlined above including nucleophilic substitution
using a thioacetate takes place in a controlled manner (Walden inversion) to produce the
corresponding N-protected piperidine thiol wherein the carbon atom of the piperidine ring
attached to the sulphur atom is either in the (8)-configuration or in the (R)-configuration
(e.g. 3-(5)-piperidine thiol).

Further reaction with a pleuromutilin-22-O-sulfonate provides N-protected piperidineyl -
sulfanylacetyl mutilins of formufa 1! wherein the carbon atom of the piperidine ring attached
to the sulphur atom is either in the (8)-configuration or in the (R)-configuration.

In the following examples which ilfustrate the invention references to temperature are in
degrees Celsius.

The following abbreviations are used:
N-BOC = N-butoxycarbonyl

RT = room temperature

MTBE = methyl tert.-buty! ether
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vigorously stirred solution 534 g of
di-tert.-butyl -di carbonate are added at room
tenperature. After stirring overnight the mxture is
wodnb@dnbRg W th CH2012 (3x). The conbined exbEaghsoddoBics
washed w th dei oni sed water and the solvent i's
distilled off. The residde is dissolved in CHO 2

again and the solution is evaporated to dryness. 423 g

- eridine are o
e nuferbtg R ST PRI AR S e Rl b At
formulapuri fi cati on. B.
N- BOC- 3- (R, S) - Nl et hyl sul f onyl oxy- pi peridine To a
solution of 216 g of N-BOC- 3(R, S)-hydroxypiperidine in
51 of CH2A 2 222 m of triethylam ne are added at 0-5
C. 137 g of nethanesul fonyl chloride in 300 m of
CH2C 2 are added dropwi se oyt a period of 45 mn,
mai nt ai ni ng the tenperaturg/at 05 C After
25addi tional stipring for 7| ‘ nutes 4| of dei oni sed
wat er are added and the p t8d to 5.9 by
addi ti on of ~abo 90 ni . The aqueous phase
I's separated angd theuwerdani c phase, |s washed with
water. The solution is evaporated f0 ifyness and 270
-280 g of an oily residue.are,obtained. After treating
with 1 1 of n-heptane cr AN on occurs. Crystals
WD 2008/ 040043PCT/'AT266% e isolated and
dried in vacua. 250 g of
N- BOC- 3(R, S) - net hyl sul f on{/I'oxy- pi;peridine are
obtained. Mp.: 69 C 11-1 NMR(CDCI 3):
4.71 (n11H,CHCSC2C}B), 3.2-3.6 (m4H, CHN), 3.05
(s, 3H CH3S02), 1. 94 5(n12H H4) 1.83, 1.54
(2xm 2H, H5), 1.46 m%x -butyl). C
N-BOG- 3- (R, S) - Acet yl t Fi8™ %Sendu ne 2.7 | of
di metyl formam de are placed in a reactor under inert
Exampiaiimosphere. 251.4 g of
NBOC- 3( R Sl%) met h¥JI sul f onyl oxy- pi peridi ne are added
140[‘Wt"ﬂ1e%ﬁrl FMipg-oH Y Irieendine REHpdisaifand)agetyBoudinse. 8
hydrocigofifie pot assi um t hi oacetate are added at once. After
or 1090 m.n at 95 C the reaction mxture is
A NBtgrda%é?g'Slf&&r?Wfpdpeé 'éeactor filled with 4 | of water.
202.4 g 4f 2R 6}-hpironyplperitineetrhelissalved kg dlof dddnied Wagoiro41so |
I A ase is re
reactor. %?égo'f ?cgdéc{gfwc:?% n@%’rbgﬁe{té %?%%89#%19& 25 [aed gd?%"r gﬁ'e
vigorousy stiires saiution $fidr oHei-teet. bqtmbdlgargamﬁte avphaa@ed hisogm pramadreltre.
Atter stiiBg Bestnivhi the WRL®@E t@k@a&té@ @Ltﬁ%»ﬂgdz%ﬁcﬂe%% P%Q@%cts are

sol ution i s evap ted ness
washed gﬂﬁ&ﬁ@pga? gﬁmar&gﬂthg Isply%rg igrligtiled é;}{r'gpeer@ﬁ(gue is dissolved in
CHCl; again and the solution is evaporated to dryness. 423 g of N-BOC-3(R,S)-hydroxy-

piperidine are obtained which can be used in the next step without further purification.

B. N-BOC-3-R,S)-Methylsulfonyloxy-piperidine

To a solution of 216 g of N-BOC-3(R, S)-hydroxypiperidine in 5 | of CH,Cl, 222 mi of
triethylamine are added at 0-5 °C. 137 g of methanesulfony! chloride in 300 ml of CH.CL
are added dropwise over a period of 45 min, maintaining the temperature at 0-5 °C. After
additional stirring for 70 minutes 2 | of deionised water are added and the pH is adjusted to
5.9 by addition of about 90 ml of 2 n HCI. The aqueous phase is separated and the organic
phase is washed with water. The solution is evaporated to dryness and 270 — 280 g of an
oily residue are obtained. After treating with 1 | of n-heptane crystallization occurs. Crystals
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IS ether, toluene, and ethyl acetate and concentration
of the product containing solution crystallization
occurs on cooling and 110 g of

Wiy Ba@uR S) - acetyl t hi o- pi peridine are obt abPﬁQTz()W}mms
46-48 C (n- heptane) 11-1 NWR( CDCI

3.79 (dd, 1H, H2), 3.5-3.% (m 2H, H3, He), 317327
(m 2H H2, H6), 202.32(s, 3H OHSSOZ) 1.99 (m 1H,

are ISOIE@:{ ﬁ_ﬂééf@é%ﬁ]ﬁ Bfgarg?cé:n%%_@ (Eﬁ%?c t%ﬁﬁ ?@Hgfﬂu!f&ﬁﬁo&wp*ﬁ%é’ 1112 are

obtainel BOC- 3( R, 3) - acet yl t hi o-pi peridine are placed in a 10
Mp.. 6d°d eactor with 3.41 of nmethanol in an inert
at nosphere, To this solution 42 of sodi_.um net i.de

W R e 1§ B 200 B dr BTN 355/ Crpoy. o4
(m, 2, jaddi 88 ongd (2sin, ZH, Heg 1 ¥6QmrdH, edrt. HuiyhHCl ar e added,

c. NQ&U}QH@ %g%&]g?%@’% e t0 2.6 - 3. The solution is

conce por ator. The resulting biphasic
2.7 | of gimetyifoanarside akepacyy inkréaclor inflerdherh@tiopphere261.4 tgutf Y-

BOC—B@@FM;&\P@ %/BQ)ﬂpt?JerY rle é}fe @ﬁécﬁr\uth @édfn‘%g %@%ln mal

ar at ueous ase and washi ng t e MIBE
temperﬁﬁ%@ s Ci29618 @@Oﬁﬁa*uwa'ﬁ%@é@tééf e gdder gt ﬁ@ceﬁ%ﬁ'@f“@ﬂg )
90 min @t 95 °C the reactiod MiNNVR(DOMPFG@H intd aF2adtdd fittddwitHB) of Wity 94.2 |
o petrdin Fiheg 7= gy Aer ot ls sgina B 5 g Hppdtagys Misse s
removel. Afferkeditionf watdr tHdhpH Ho)djustedd® >BsyithSgiutneryticoxide. The
organlq%%g% s sFEerébeé iga%kgerdlwtlhnweat%r a(uﬁ trgﬁted :t\SIth acf \]ge cha cggle“ti‘hc? |-
so%utlomﬁuewaw@tsg topdynesfs. 2fteiilgsh @htommqrainmtowyilcawéh aﬁt@feum
ether, t§M§1Eée RAg @th‘yf‘ao%ta’%e !an@éonh@ﬁ%ﬂorl 3P@e I&*rodg;f::t c%nﬁlrﬁ@cyowﬁbn

dr oxi de and 1 of benz%§l-tr lj) %t gl 6}11
Crvsfa“@ﬁ'i'%&?C&w%ﬂecoaawd e THEar BsDecdyianretinsre:
obtaine@ind a solution of 161.6 ¢

Y ,4é\l- ( eg:%[negl ne-3(R S)-thiol in 800 mM of MBE is
B ded e. The biphasic reaction mxture is
H NM%&QDG‘IQCB T%fddoﬁﬁd HOus.586 @0 28, H3AAGB. 1¢Edl (e BdnHafH@he

2.32 (sf @@Cém@@?} h%gqhasﬁsH@r £559P8N( ?4 ﬂd HJ h¢ 4@&9@@ GrtRB@Ie
dried and_evaporated to y|e

D. Nﬁp% AR pRoeithigl ne- 3(R S) - yl) sul fanyl acetyl i - nut
200 g dleuHOaSS(Iam)@bétyMbhcb gieridindisrehidcad ile 1exebetsit v@ith 3M t dfout

h f dd
methaqqﬁr@tangﬁelrg 4 | sbf%%cta I%qalﬁze,f:lugonﬁi\l é/R( C%Cln ?\_fifﬁ'long éﬂ rﬂ?_tlrg%r%l is
added B&r 34eribd 2015 @ind diterZidditib2 stigind 17Q@#E of Be-HCB#Me added, brlngmg
the pH- %El%ig'tffl f'é 337%3%5@% is %ov%ent?r‘atgé*at 2n &%po%t&lﬂ(eQEs

pi peridi ne H11l, 3=10.5Hz,
biphasig rrlzgur(ema tagpp UB D), 7 |-of g@twmeﬁIWtyI@Iﬂ@f (MEB@@n@dQT I oquater
After sidkihg, SeRrdida of detay 5&'&)5 phédsd and Washldd, in&kTBE. thésd 8.isclaéd
and evgporat)eg yléigFgB)l}f?z_; of an o&? ( s, 3H (CB)18),
"H NMR(DMSO-dg): 3.92 (b, 1H, H8), 3.69 (d, 1H, H2), 2.7-2.9 (m, 3H, H2, H3, HB), 2.61 (d
TH, SH), 2.00 (m, 1H, H4), 1.64 (m, 1H, HB5), 1.45-1.31 (m, 2H, H4, H5), 1.38 (s, 9H, fert.-
hutyt).
E. 14-O-[(N-BOC-Piperidine-3-(R,S)-yl)-sulfanylacetyl}-mutilin
359.7 g of 22-O-pleuromutilintosylate are suspended in 3.2 1 of MTBE. 1350 ml of 1 n
sodium hydroxide and 21.1 g of benzyl-tributylammonium chloride are added. The mixture
is cooled to 15 °C and a solution of 161.6 g N-BOC-piperidine-3(R,S)-thiol in 800 mt of
MTBE is addad dropwise. The biphasic reaction mixture is stirred for one hour at 20 °C.
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0.89 (d, 3H, (OH3)17, 3=6.9Hz), 0.75 (d, 3H, (CH3) 16,
3=6. 5Hz). 10F.
14-0-[ (Pi peridine-3-(S)-thioacetyl)]-nutilin

Wﬁoﬁ:@ﬁkﬁeﬁb" fonate 521 g of PCT/A /
4-0-[ (N- BOC- pi peri di ne- S{OR S)-y1l)-sul fanyl acet ;fnm{mo%(s
|I|n are dissolved in 4 | 2- propanol and heated to

55 C. After addition of 165 m of nethanesul fonic acid
After c&rhﬁleﬁ&{ éfttihéjﬂ%abtﬁm%é ;Srfa%@s Et%rseéaﬂ&té&t Theb &au‘h@ Bpé‘sre% Hfidd ang

evaporleddh yER TRAL S S G e eE 0= €At S e daes g mutiin as
an ofl vemdt iBesed itithe Ro& seipy@thali fUrZI@&d pRrieduet. is 15filtered

oD B POREROL- A 05 M 495, O

5.34, Jr?é’t(ﬁaivéﬁtﬂ fﬁ@’-hdtﬁ@ e JohtHe; néd? AMzDI=1.260- 255 C 1H

4.0, 3%@@“@@1 ?t;%}llﬁlg %ﬂs @372(';!{1 W }ﬁh@%(ld@gl“l H’ ?187
3.19 ( rﬁH §QH2}@@55 (mqlid, Q]‘bg 4P @vl)“‘* H1QU=p§Hz2136.5868H0

2.11 (b26);2 a4 (LthH-lf&chS) '% | QHQ@Q@ %, 1.37 (s, 3H,
?@:h

0.89 ( B%B@,Jgggw@f z§0m D) 1B, (& 3 (GBLT

F. 14P®{[Gl|mmmmeey~(a)—mﬁiabyﬂyl)]3mﬁﬁn haq!hmmn;fbl)atR vaI i ne,

I 0
5219 LRSI Qi 4B L, DARRyRA I B 8 Dors Ol K
propanpaa me@tedeg 5§ ‘RA poditiosdid5es ogmmhamsuﬁmrhytld the solution
is stirr e@ci’&t @ﬁ@?ﬁﬂﬁtt@mgé@tu?éj ‘Aﬁgi‘ coﬂ}ﬁet%)&? HE&/alyS ofihb rBrCﬁﬁj g!%ﬂg tfge

| uxed condensér 1s rep
feacma “ﬁtaf% Rolehiadn §e@rndéﬁ%ae<af°§ ﬁB?tf‘erc:?o"l‘ U Cé)ﬁ%?”tzﬁ% pw&v%tﬁs
filtered foffr WﬁﬂwedWilhrﬂgprbb‘tﬁ]oC@fddﬁI&SM adlior 5808 § 61N 4-0-[{FerePRe-303)-

. LSstilling,off about 1 1| opanol . Thereafter 500 mi
th'oacegf!ﬁfwﬁrb% ngesé{f} % ed%rgd’b%%é)d:;lgal n 500 M are distilled
Mp.: 2%¥255 "The warm sol ution is poured into 3 I of MIBE and
'H N Dl\ﬁé@féi sl anCﬁa agohi 8959 @bg% ﬁgﬂ H3, hﬁ1ﬁ%§+9i ting

nsion is |eft ‘overn ture

557 (o mﬁﬂedrs e Bor G, zméhfm AH500), 74 1de. AREEHhd
2.4 (b, d¥lj g, a2y, QﬂH}ICH3803 137 (s, 3H, (CH3)15), 1.07 (s, 3H, ﬁCHs)?B),

0.83 (dg% g(scgfh%";%@ nﬁﬂ&y 3 %, )llﬁpJ peny!) - R-valine

G.  N:AB-Glef{ihiy(Bmbtivh§-oxa-1(Rppamdl)-R3raiine, notgssiumethyR-vakiox 0
Dans ol B D et 30) | fanyl acet yl Frut | |

i peridine sul fanyl ace mutilin
36.6 g(sgg%gg@zqggggmjyed in 13‘@9 @il gfjs/@f@ﬁ@]oéW!tfb%/hgggwg)r/@n@ﬁs g R-valine
and 658 MedfiniRhyPaBRoSRtde b8 2dddd THe raktuMTiBEidA: a'i_hd%ﬂiﬂgd WRbEY

The rof AP PAp et YRGS, G e " DR ahos BN Bnd i water

formed during the condensation reaction is removed by distiliing off about 1 1 2-propanol.
Thereafter 500 mt of 2Z-propanoi are added and again 500 mi are distilled off. The warm
solution is poured into 3 1 of MTBE and stirred with ice-cooling for about 3 h. The resuiting
suspension is left overnight at 4 °C (moisture excluded), filtered, washed with 500 m of
MTBE and dried to yield N-(3-methoxy-1-methyl-3-oxo-1-propenyl)-R-valine potassium salt.
H.  14-O-[(N-(3-Methyl-2-(R}-N-(3-methoxy-1-methyl-3-oxo-1-propenyl-amino)-
butyryl}-piperidine-3+(S)-yl)-sulfanylacetyl}-mutilin (Dane compound)

To a suspension of 88.2 g of R-valine Dane sait in 2175 ml of MTBE 14.5 mi of water are
added and the mixture is stirred for 10 min at room temperature. The mixture is cooled to ¢
°C and 3.5 ml 4-methylmorpholine and 41 mi pivaloyl chioride are added and stirred for 1 h.
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Cand 3.5 m 4-nethyl norpholine and 41 m pival oyl
chloride are added and stirred for 1 h. 2175 m of
precool ed water(0-4 C) and 168. 49

whinQodiddgs peri di ne-3(S)-thioacetyl))-nutilin i
met hanesul fonate are added. The pH val ue of P(tjﬂéwmmomm

mxture is kept at 7.0 by addition of about 210 m of
2n NaOH. The cooled m xture (0 C) is stirred for 30

2175 nfoPpre ¥R BN 8E Msb%rld 7t @@4@‘ (rb.b@nd@@nﬁspmm@w@j mutiin

s, For etion of rea on,
methaﬂﬁéP‘?Pé‘atet%e gég%t@?a aHé’tai”ProéEﬁ‘eff@Ftlufﬁ " ke%@% Epmﬁaifﬂ?% about

210 mipHzi 8bOE. Tise sefled 19 x&ré(OkYXC} @Ch.’dlh’ed G 30fmuab@1¢teb85rmalt¢2ﬁt1on
rr ngofor not hegO

of the (e Bifoutd ARLCPE M8 Pr BN, Pbslinelan BB ES
°C andwditred foandh. M@Efaaisdhejph%ﬁdlue s seauds by 9&ditthngpf ebouddent of 2n
NaOH.ﬁ%ﬁ?&%ﬂﬁ?@%ﬁggﬁg%hX@@r %]{o;?txéj?gﬂg? @&sta%&*e Qﬂe%.ﬁnléf? Grashed
with coplegi giatar<yd MY BE7ancgirigd in waedo. 1954 (] Daregomppynd a5 MEBEm
solvateldro obfk®kd 5. 60, 5.56 (2xd, 1H, Hl4. J=8.3Hz). 5.04 (m
4.50 1H, a -HVal), 4.37 (s, 1H,
*%H"&n%m) ne), 3. ég] (s, 3ﬁ| OCHg)) 2.42, (S4o (2xb, 1H
1H NMRUDMSD-B7 .1 niBGre( @489 si3ble rékBershiann ne) 1. 36 (2xs
8.87, 8%38:@);%3)1 N%ng éﬁ% é%(r@%“é%ﬁé& %ﬁ%%é%ﬁ ﬂm !TLB 3Hz),
5.04 mMHP@N@Dm figH aEH(\/R)) %\ﬁ? tRo muwrewammﬁbérﬁit?dﬁr?éﬂ 3?(%73)
242, 2Y4|o)(§§<’d f@th? aget ybkr@a& ém re:zlw{a%w) qrﬁaﬂ@xsl%ﬁ @@%@a

E
1.07 (55 @Hsﬂﬁ QfQ%E'PW 9ThéC"rh @ &‘P‘éﬁ 4V§‘3V\%?‘M§@ % (@Batft) 50

I 14-0-ANG-MEGYT-DYR)-ymbilo-HutRe-piPaed -3 8)- B ul fan Rk tyalm dtilia
h dro%ﬁ rdropvvl se addition of 2n Ha The conpl etion of the
y SR age of the enam ne protecting 20group is foll owed

145 g df\DaHPGnpTlrel e gastieodgghiasenixsirsefpad eaf St Biinehdt h@! of water.
The ma%H‘ﬁ %rrﬂ@@ﬁveadoét &?(Id%@\ﬁ rBﬂif&lr%tﬂeWI&ellsﬁeét aé 1.0 by

renove toacet at e e stir
dropwiggy u%} qﬁﬁa&@f 1The qowv@fetiwsfehap@a%@afh&mamﬁ@ Rhpierting
group @%H'éﬁlfa@Qy oL &0 Ty o?ééﬂictdh%‘e %fseﬁﬁ’@tetﬂﬂwttheﬂlﬁéﬁﬁa Fﬂ‘l’a@e IS
Xtracte W, .Cce
exracGS RS VIRE GATavar ATV e SF (T o 1o o
aqueocwsatiese t116d o MTIBE amel pddddeshdttios Bt 2 ffjusédidpd t1D bp adflitiaboiton
NaOH, ]F%\s@@ a:%fseésr&%[bd% the M?B%%S%‘é RPARS tbv%fe%tﬁqeé‘wcﬁ'ﬁcﬁw@ of

rotar evapor at or |sat

water. f\&wqﬁiitlﬁg ospBuel waeythe |pbis;s Mvsta@t%? 2 PY faflditionsrpbeiid 00 mt of

2n HCI. The aqueous phase is concentrated in a rofary evaporator. Lyophilisation of the
remaining solution yields 117.4 g of fitle compound.

H NMR (DMSO-ds, ~1:1 mixture of two stable rotamers):

7.95 (b, 3H, NHs"), 6.15 (dd, 1H, H19, J=17 6Hz, J=11.2Hz), 5.6 (d, 1H, H14, J=8.2Hz),
5.05 (m, 2H, H20Q), 4.53 (m, 1H, OH), 4.24, 4.30 (2xd, 1H, « -H-Val, J=4.8Hz),

4,08 (dd, 0.5H, H2-piperidine, J=13.7Hz, J=3.3Hz), 3.08 (dd, 0.6Hz, H2-

piperidine, J=13.7Hz, J=9.8Hz), 3.89 (dd, 0.5H, H2-piperidine, J=13.1Hz, J=3.2Hz),
3.41 (m, 0.5H, H2-piperidine), AB-System: Fehler! Es ist nicht méglich, durch die
Bearbeitung von Fetdfunktionen Objekte zu erstellen.,=3.44, Fehfer! Es ist nicht
mbglich, durch die Bearbeitung von Feidfunktionen Objekie zy

erstellen.g=3.33 (2H, SCH,, J=14.9Hz), 3.42 (m, 1H, H11), 2.83, 2.96 (2xm, 1H, CHS),
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1H NWVR (DVSO-de, -1:1 mxture of two stable rotamers):
7.95(b, 3H, NH3), 6.15 (dd, 1H, H19, J=-17.6Hz,
J=11.2Hz), 5.6 (d, 1H, H14, J=8.2Hz), 5.05 (m 2H,
Wﬂzzmsfo4(404§3 (m 1H OH), 4.24, 4.30 (2xd, 1HPCQATHD')/6‘6'04(8
4.8Hz), 304.08 (dd, 0.5H Ho- pi peridine, J=1
J--73 3Hz), 3.08 (dd, 0.5Hz, H2- piperidine, J= 131FE
J=9.8Hz), 3.89 (dd, O0.5H, FQ-piperidine, J=13. 1Hz,
2.4 (b, mHﬁ@H}z}m (SB341L( C(HIHS()) 1504 ( s%,p(bpﬁmﬂﬁmgi.o (%,%t@@z\/a}),
F Sy.J g urc i e Bearbeitung
081(dV%* éfdhﬁ?%% gn éﬁ?ébtgh%gw%rstelIen.A:3.44,
Fehlerl Es ist nicht nOglich, durch die Bearbeitung
Examp%?ﬂ Feldfunktlonen bj ekt e zu 35erstellen.s=3.33 (2H,
. J7714.9Hz) ., 3.42 (m 1H, Hlll) 2.83, 2.96 (2xm
C"Vstaﬂlﬂe f@qsym Ad(H8 tbwe’bﬂ@mmm@crwmwmee -34Sp. 4 (b,

yhsulfaidg)abéey miititd f(;ﬂro&zhﬂarndM) 15) 1. 05 (s, 1H, (CH3) 18)

3.0l of j\:a?eé agﬂ_i%cge%dn %éea(c};ﬂr a%g—l(%% 2\/ 1@) % Spgily@ lzegj 14- ~[(N 3.

methyl-3@R) atatoHduhey Hppemiioé-3(S)- yl)sulfanyi)acetyf mutilin hydrochloride are

added Jndd'tﬂe ? &‘h c{?@ c@{é zr%aegjl\jh} 'halrﬂ qu a\rékgry/{f}/er 2 rggrﬁ': %N]ﬁf mlng‘c%)s a

1 mut | chlori
pale yei}(m ﬁ@iut@ms fabta!@é@l Thﬁ Saluii@ams@ﬁdwmﬂlmd a0 & fot 8k g
hours. Benl tM@H&E{ting d%(ﬁ Mh3arystal suspensnon is stlrred at amble t
di ne-

m Nno-
termperdliia of 20 B ﬁowdﬂ&m%wqt B et G amd)
and recadthitsowitdexidednd & thd weestosnid kb dhiel al 4007C wWakelo, yibfdirRra1s g

ofcrystgiﬁr?ét‘ﬂ?é'%ﬁ{p%h% 10 mnutes a 1l0pale yellow solution is

e'solution is seeded and slowy stirred at
40 C fore hours, Then the heating is stopped and the
Recrys@li¥slodl suspension is stirred at anbient tenperature
for another 64 hours. The product is filtered, washed

1.5 1 of yaier, are WAcegfin 8 GAFIRANS ifvafmd 10X Pt TP el Bigdygt LA st
crystallidationng atfedthe thedddriondis0ice iissrirded @th ato zéﬁwﬁer Th¥ 8G4Hnsion

is heatéﬁ' tgl"/‘glwn% @untlgthgfprocc{u}éﬁ Jslsclzl\r}eed t'I"h s&utuonn?cooled seeSded and
slowly stirred at 40 °C for 6 hours. Then the heating is stopped and the crystal suspension
is stirred at ambient temperature for another 24 hours. The product is filtered, washed with
1.3 1 of cold water and dried at 40 °C in vacuo, yielding 765 g of crystalline title compound.
Mp.: 150 ~ 155 °C
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15

Recrystallisation 1.5 | of water are placed in a
reactor and warned to 50 C . The wet product of the
first crystallisation is added and the addition device
isrinsed with 1.0 1 of water. The suspension is
heated to 70 -75 C until the product is dissolved. The
solution is cool ed, seededland 20 slowy stirred at
40 C fore hours. Then the heating is stopped and the
crystal suspension is stirred at anbient tenperature
for another 24 hours. The product is filtered, washed
with 1.3 1 of cold water and dried at 40 C in vacuo,

Pajarg CtHimg: 7659 of crystalline title conmpound. M.: 150
- 155 C Patent Clains: 51. A process for the
greparation of pi peridineyl sul fanyl acetyl mutilins of

1. 4 Braggisdor the prepaigiier of pipsrisierautsonacetdenidine phiermula
pi perldine ring attached to the sul phur atomis either
in 10t he (6)-configuration ?ﬁ in the (R)-configuration
and the 2-am no- 3- net hyl - b# group attached to the

piperidine ring is ejther | (8)-configuration or
In the (R)-configurajion,
deprotecti ng@j

R

i si t he st f
._!”sdH?g e steps of a)

i n of forrrula! 15 and

pi peri di neyl's -anylﬁ
isolating a ound i 14 Acid
Hy(3 CH,

whereln the carbon atom of the piperidine ring attached 1o the suiphur atom is either in

the (8)-configuration or in the (R)-configuration and the Z-amino-3-methyl-hutyryl group

attached fo the piperidine ring s either in the (8)-configuration or in the (R)-configuration,
comprising the steps of

a) deprotecting a N-protected piperidineyisulfanylacetyimutilin of formula

GH,
LSHy GH

7

HE CHa Hi

!

I

8.,

6 e H?G B0

of
|

Prat

and izolating a compound of formula

. AMENDED SHEET



[1'l  wherein the carbon atom of the pipericiine ring
attached to the sul phur atomis either in the
(8)-configuration or in the (R -configuration, in free
formor in the formof an acid addition salt, In
crystalline form b) acyl atisng sai d conpound of

formula ill with-either (R - or (5)-valine protected
as an enam ne and activated as a carbonic acid m xed
anhydride to forma conmpound of formula 10 wherein

Rl and R2 are Cl.4 al kyl, angd:®3 is hydrogen or Cl4

al kyl, c) deprotecting the ;ongguag of formula IV and

|solat|ng t he conmpound of f Q¥ 2. The

process according to a| erein the co, ound of

formula | is isolgted P GHphar mactut i cal |y

accept abl e salt gccording to claim1 or
onpoupgs

2, wherein € ﬁ@ | is isolated as a
hydr ochl ori Ee. 204. The proceg ccording to claiml1,
wher ei n sai ound of forla [l is an addition
salt wi t&sidret Hlanesul foni ¢ acl d. AMENDED SHEET

e
@f

wherein the carbon atom of the piperidine ring attached to the suphur atom is either in
the {8)-configuration or in the (R)-configuration, in free form or in the form of an acid

5 addition sait, In crystalline form,
b acylating said compound of formula Iit with either (R)- or (8)-valine protected as an
enamine and activated as a carbonic acid mixed anhydride te form a compound of

formuta

10 .
wherein Ryand Ry ate Cq. alkyl, and Ra is hydrogen or G4 aikyh_
¢) deprotecting the compound of formula IV and isolating the compound of forrnula L.
2. The process according to claim 1, wherein the compound of formutla | is isolated in
15 form of a pharmaceutically acceptable salt.

3. The process according fo clalm 1 or 2, wherein the compaund of formula 1 s isolated as
a hydroshloride.

30 4. The process according o olaim 1, wherein said compound of formula il is an additian
salt with methanesulfonic acid. '

AMENDED SHEET
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15 5. The process according to clains 1-4, wherein the
N-protecting group is a tert.-butoxycarbonyl group.

56. The process according to claim1, wherein said
N-protected piperidineylsul fianyl acetylinutirmis
prepared by reacting a pleuronutilin-22-0-sullonate
(e.g. nesylate, besylate or tosylate) with a

N- prot ected piperidine thiol. 7. The process
according to claim6, wherein the N protected

pi perldineyl sul fanyl acetyl 10nutilin is prepared by

K prsite S BPbIR AP Rt Bttt el e ooy
of tﬁﬁ@ﬂ}dlgﬁi@m dine ring attached to the sul phur atomis

either in the (9)- conflguratlon or in the
urati cording to

R f
%I L“'I*\%g’n‘lée a%ﬁ‘?&“ﬁ%‘ﬁ W"‘tlsﬂ%' TI' %‘ r&tngaﬁ?jé\g gem’?gcof formul a |
i s m@ﬁ@sﬂﬁﬁfﬁnylm@yjrwtdma peparey by cﬁaﬁmm;ﬂ plewoiutitne23-Orsuifonate

(&RemBEp4E %sﬂﬁ&%r%é}%té)%tﬁ 'af‘M &%te%fe@ pipth&hE ifloiSal d

33ust|tuted' pi peridineyr- sulfanylacetylmtilinis
14-0- 1(N- 3- net hyl - 2- (R) - am no- but yryl - pi perl di ne-3(S) -
T Celliefrawngpa estopdingniat i, pdreochd Soradecte@biperidineylstiBanyfaceatyl

C ommn@, Bpdrod By#@ﬁ ?!egr%muﬂﬁxdzz' cﬂsﬁi%&‘.hf@ %« a N-protecied

11. LA conmpoun . wWherein |

o R NS s RS, A7 20 R LA 1 phur
11 atmmmbahltmmﬁ)fmnﬁnurétan oflinehaa@)-dodddiagtionn salt of

a conmpound of forrrul alll incrystalline form

14. Cryst allin

8 4-GeRrageys ﬁ’éctoﬁiﬂlg o glgipe 4nd, MBIt ?P’a*ﬁﬁ FeFpaunskal dpreyla s @ 3-
30yoestititad yippddiedyd Ufambiadetyimdyielr ochl ori de.  15. The

conpound of claim 14 having a 3-(S)-diastereoneric;

excess of >97 0/0. 18. Conpound_of claim 14, wth XRD
%eaﬂ’@ PIeGeRS PeLogfingtp clatms 1-8, wherein said 3-sustituted piperidineyi-

sulfanylacetyimutilin is 14-O-[(N-3-methyi-2-(R)-amino-butyryl-piperidine-3(S)-
yhisulfanylacetyllmutilin hydrochlaride,

10. A compound of formula 1V as defined in claim 1.

1. A compound of clairm 10, wherein R, and Ra are methyl and Ra ls hydrogen.
12, The compound of claim 11 in crystaline form,

13, Thé acid addition salt of g compound of formula Il in erystalline form.

14, Crysialling 14-0-[(N-3-methyl-2~(R)-amino-butyryl-piperidine-3{S)-
yiysulfanyhacetyljmutilin hydrochloride.

15, The compound of claim 14 having a 3-(8)-diastersomeric excess of =87 %.

16. Compound of claim 14, with XRD peaks 2-theta of

AMENDED SHEET:



16 Angle 12- Theta] 6,2 +0.2 10,9 th0.2 12,8 th0.2
13,4 0.2 14,1 th0.2 20,8 17. Process for preparation
of crystalline conmpound of claim 14, conprising the
steps of dissol ving and mar m ng '
14- 0- 10- 3- Met hyl - 2- (R) - am no- but yryl - pi per | di ne-3(8) -
5yCsul fanyl )acetyll nmutilin hydrochloride in an
aqueous medium optionally seeding the solution and
stirring at elevated tenperature - cooling the

obt ai ned suspension and stiAnglefly at anbi ent
tenperature - isolating crySt®#lline product and
optionally repeating the pr@g@@yr e. 1018.

Phar maceuti cal conpositions containing crystalline
14- O RN- 3- et hyl - 2- (R) - am 64 xBAt yryl - pi peri di ne-3(S) -
Asul fanyl)acetylimutilin - 19%%%0” ori de,

18,4 0.2

14,1 20,2
20,8402

17. Process for preparation of crystalline compound of claim 14, comprising the steps of
- dissolving and warming 14-0-[(N-3-Methyl-2-(R)-amino-butyryl-piperidine-3(8)-
yhsulfanylacetyl] mutilin hydrochioride in an aqueous medium
- optionally seeding the solution and stirring at elevated temperature
- cooling the obtained suspension and stirring at ambient temperature
- isolating crystalline product and optionally repeating the progedure,

18. Pharmacautical compositions containing crystalling 14-O-[(N-3-methyl-2-(R)}-amine-
butyryl-piperidine-3(S)- yhsulfaryiacetyllmutilin — hydrochloride,

AMENDED SHEET



