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Process for the preparation of Pleuronutilins The
present invention relates to a new process for the
woe@par@is on of 14-O [ (N (3-nethyl - 2- PCT/AT2007/000468
am no- butyryl - pi peridinyl)sul fanyl)acetyl]nmutilins.
Pl euronmutilin, a conpound of fornmula is a naturally
occurring antibiotic, e.g. produced by the
basi dony Grbesssfarithe preparation of Plendomutitissecker i anus,
see e.g. The Merck Index, 12th edition, item 7694. A
' ¢ o L . oo
‘The presdlt TRERUGH eiafbL RS} BV EHISRE forhPren 4 BR o "E BN B P>
amino-butyryHphreritipgth axdfangl) anefy | raiinsoeen devel oped, e.g. as
antimcrobials. Due to their pronounced antim crobi al
activity, a group of pleuronutilin derivatives,
Pleuromutilid, yl cosapesindtafifarochufa peri di neyl sul f anyl acetyl nutilins,
as disclosed in WD 02/ 22580, has been found to be of
particular interest. For the production of
substantially pure isorreerof this group of conpounds,
a need is given to devel ¢p \@H%}chss which is

conveni ent to use En an ind ial scale and avoi ds
arting material s,

the application ofjcost/)y st
envi r onnent alHhazaRdouys| »eagept'stand sol vents or tine
consuni ng and | aboriBys.\purifl cation steps, as well.
In one aspect the n)u; ."h]ﬁ tion p19‘ovi des a process
for the preparation of a cgnpgund of fornul anwherein
the carbon atom of the piri dine ring attached to the
sul phur atomis either in the (S)-configuration or in
the (R)-configuration and the 2-am no-3-nethyl -butyryl
. ou tached to i peni di Lng i st h ' .
is a natur%l 9‘%8%#‘]9 g%nrtﬁfolt%he.éﬂoerp nurfeﬁeﬂy?thg i%g%lﬁ L?\é/h(?tgg Fle#?gtué ﬂwttlnf‘g
and P.passmeperisiusgsache gsTiembleatk ladexd 6 Bthogditian, itgma/84pr ot ect ed
i i di £ ol .
A nomoePbFEL AR ALRIAPETHY LIL RS bRr AcdBfutin anc
being sukstitutecbét thiabypiope gradiprrave ibegn develeprt] etd astantisidrolbials. Due to

their pron%hﬂggcj ac‘htﬂi&%%fal E\&ivity, a group of pleuromutilin derivatives, valyl-substituted
piperidineylsulfanylacetylmutilins, 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 laborious purification steps, as well.

In one aspect the present invention provides a process for the preparation of a compound of
formula




5

10

15

the (S)-config uration or in the (R)-configuration, in
free formor in the formof an acid addition salt, b)
-wacyisationyy sai d conmpound of formula 111 wth ePttvam2007/000468
(R- or (S)-valine protectzed as an enam ne and
activated as a carbonic acid m xed anhydride to forma
conpound of fornul awherein Rland R2 are C - al kyl, and
wherein 8 ¢arbbry dicoyefithe pipEridifie aing alttacitsd tepe stipbti aigmtibeither in the

. , f A iSO I.0Q At und of
(S)-con ERFREH 1P the (R Bulalfale uig s Aildte PR B o
attached torthel bipefilise irigg lisa¢ither imthe I§8)-Eanfigucdtion op rathed Bt hicatation,
comprisiﬂﬁ?ﬁ@étﬁ@égfsalt' In an even nore preferred enbodi nent,
e conpound of formula | is isolated as a
a) deprptiratiog bdt-pddectéch pipeddinpdsuifdnpiacétgimmiilia of foamatkar bon
atom of the piperidine ring is bound to a sul phur
atom This bond nay be in any position of the
pi peridine ring, e. g./'Oﬁﬁza, b or g position,
preferably in b positXorch o,the nitrogen atom of the
pi peridine ring, Deprotection of the N-protected
compound of forfula ef fected by lgci di c cl eavage
of the proisecti g "'6ffe an aci'd addition salt

f
as an | ric nmuxtupe h respect to the
confiQuypayi on of,C atom of the piperidine
ring lattaghed to the sulphdr atomin a conpound of
f or mul |. Preferabl y“the configuration in the
nutiling%gng of a compound of fornmula Il is the sane
as in a naturally produced nmutilin. The isoneric
m xture is conveniently separated via crystallisation
din.such a way that substantially pure isomers wherein
and l?%aéun@aarg%ﬂp%\%/ngrﬂl?g?rwﬁae pi peridine ring attached to the
sul phur atomis either in the (S)-configuration or in
the (R)-configuration are obtained. The
crystallisation step |leads to a high purifying effect
and the conmpound of formul,&H,I I in crystalline formis
therefore very suitable 'ggernediate,
particularly also on an i | scale, in the
process for O

g CH3 ”l

N
Acd H O

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

b) acylating said compound of formula 1lf with either (R)- or (S)-valine protected as an
enamine and activated as a carbonic acid mixed anhydride to form a compound of
formula



10

20

25

produci ng pi peridi neyl sul fanyl acetylmutilins. In

addi tion, usage of the conpound of forrmula Ill in
wa@eysaioks ne form has the advantage that ot herPCT/AT2007/000468

purification steps, such as chromatography, can be

di spensed with, since the purity of the conpound of

formula I'l'l in crystalline formis conpletely

sufficient for the prody@tki on of valyl-substituted

.pi peridineyl sulfanyl adetftraytilins. A mineral acid or

an organic acid nay be-uSed to effect the deprotection

of a conpoundgof formy ich. a preferred

enbodi ment anesyll acltl is uged to formthe
respectiv yl ag%oa"i d addition salt. As a
protectiv up naned aj ot in a conmpound of
formula Il gonventional AFprotecting groups nmay be
used. Pref a terl. but oxycar bonyl group is
enpl oyed. It has been shown that by selecting an
appropri ate fcting agent, solubility of either
the (S)-configunation or the (R)-configuration can
sel ectiv I/yo hanced in that isoneric

(S)-configuration '??ay be separated fromthe
(R -configu ration. E.g., by using nethanesul fonic
acid as deprotecting agent the crystallized product is

. the e -i_somer, ereas the (R)-jsomer stays in

Wherems%%'{éi ar%?‘?éé a@s&’gﬁ‘ﬁf’gﬂ%&\!ﬁmﬁ"‘é% b‘saé@aent st ep,
c) deproteoting theannglouhd ef foamyla-raingtiyolbtingt the corRetiadbf Bihiia 1.

pure i somer of the conpound of fornmula Ill is effected

by acyl ating said conpound with either (R - or (S)-
In a prefeatd Rmbpdiotent ttbel campaimdesfdoinmea { & iEaateddn eenpat e of

. V... Th rotected valine is prodyced. b
pharmacedliEill hebehiatll 3aR R R Ef afdte el BBt e gompound of
formula kistisniated a$ arnydiaehRtid€O- CH( R3) - COOR2 wherein Rl1, R2,
| ne bave, Pref.erabl acet.oacetic

i @ confyBle 0 BhGad el Bt OB e bh B R Ao s TSR atom.
This borgionaw be¢ evaryguositibhng theopipendine tng,ar. .omios B e iy osinbry, Bréfeably

i 8 pos B oga taPe i B PRI o chl or 1 de. ATt er

addi tion of the conpound of Forrmula Il produced in
Deprotegﬁo%pof ?P}e ﬁ-d%tggtee%tc%%pound of formula Il is effected by acidic cleavage of the
protective group to form an acid addition salt as an isomeric mixture with respect to the
configuration of the carbon atom of the piperidine ring attached to the sulphur atom in a
compound of formula II. Preferably the configuration in the mutilin ring of a compound of
formula Il is the same as in a naturally produced mutilin. The 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 Ill 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
[l in crystaliine form has the advantage that other purification steps, such as
chromatography, can be dispensed with, since the purity of the compound of formuta Ill in
crystalline form is completely sufficient for the production of valyl-substituted piperidineyl
sulfanylacetylmutilins.
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conpound of forrmula IV is obtained. These conpounds
conprise superior crystallization properties in
wa@ eosariogdn Wit h conpounds havi ng ot her pr ot ecPCT/aT2007/000468
groups, e.g. tertbutoxycarponyl. Conmpounds havi ng
these superior crystallization properties are easy to
handle with regard to production and isol ation and
provi de better opportunities for further purification,
. _e.qg,, regarding 3-substituted .
A minerg it o LRI RE FF B MR LSRR 9 Techibe seprstentiag of g compound of
formula flomnabrafdrreldgniiianme mtine s tiIRthi PR UIRE d 36 £ TthB Gedctive

formula IV is isplated and. purified via .
mesylat A5 80 SFIC SAHHOB 52 4% 8 RES PRSP 1R EFBRUARG atdn 8 compound of

formula HdhesntieasiNBite RING IgrslRIMEE be iséd. \FeefBrdbly, @ tBAR. butoxycarbonyl
urified using tedi ous and | aborious chromat ography

. P
group isgnglyedThe protective group of conpounds of formula IV
is renoved by acidic cleavage. After renoval of the

acetoacetic acid ester and extraction the co nd .
1t has bERTCHPHTIGERY SFRSH00 40 PPRIPTIBIS JEorErEg 200Nt SERRHGH g oither
the (S)—&l:{:m‘ig@’ati@ﬁ on_ﬂiﬂd:(F)-Oéhf@ﬁramgﬁ;@h@eiﬂdii@dw gé @fieriiiaiﬁ;%d in that isomeric

arymaceut i ca accept salts gn ter .
(S)-conflaE T IT LS SPARIER HON Do BEFPVISURI0B06 S BHASNT i n an
methan&sufo b aull dsafapr&téctigrdtihimeattydtslidddyprog i bl firs ed)tisomer,
h e, g ﬁ hydr ochl ori qe. In a R ef e[r enbodi nent the

whereag theBxis i;i‘?ﬁisi?ifsifhéo PSPPI Jbound to the

sul phur atomis in b-position to the nitrogen atom of

the piperidine rin that is. -gqubsti t ut. .
in a suneebt BER PlrBcaR T e e Ry do B Rbpatialpure fagrer of the
compoupd ef farablayil id éfeegceisyeatylatimgesaid compaintelitht etithet (R oXS)-

. N 3- net hyl - 2- -am no- but yryl - ni peridine- 3 z u .
vaiine pddfic I8 pABURTTEP I Agamaeiicpt Beniahe R biRkied et i
produceidrbyartctiog dithet (R)f or @)ataise Withaa el esteryos fahlulaB-Ca-GH(R;)-
COOR, hnetdin & | BRI s érﬁ%;{ ove. Preferably. acetoacetic.acid methyl

2dMmno- but YEy S preper fdine. %?yel fsu?iagﬁiy?‘f 40TV clupethy
ester is bsed. yefewbh, trd \daine Thactivatgdhadcbxivt tareomixked warbomitpaioh d
a”hyd”%Pr&Cf‘i‘ngThneei”R‘yeF-a’z“f‘(%‘ieza‘ﬁipﬁ%q%ﬁ?i“r S Bi%&ith §i9qiion egpivalic
acid chigiide. #dtef adiiligracféby cdpmpound of Forowtecltiippeduted dbseprd protacted

c S . ver .

compou 3 (Gl 1915 SBAMRRC o>l ol BB e s RRE Ly Bneion
propertigs inagpoazalisomwith gampThedphavies sthaagrotestienarnpede.anigrt.-
butoxyc?i‘éb%ﬁgigtbghﬁlggigc%/sl iﬁ)%&é‘ﬁi%sé’guﬁepr%‘# cﬁfsyaﬂzgiioci‘i pr\ﬂo@rties are easy to
handle with regard to production and isolation and provide better opportunities for further
purification, e.g. regarding 3-substituted piperidineylsulfanylacetylmutilins according to
formula | the enamine protected compound according to formula 1V is isolated and purified
via crystallization whereas the corresponding tert.-butoxycarbonyl protected derivative has
to be purified using tedious and laborious chromatography steps.

The protective group of compounds of formula 1V is removed by acidic cleavage. After
removal of the acetoacetic acid ester and extraction the compound according to formula |
may be isolated in free form or, after addition of an acid which provides pharmaceuticaily
acceptable salts and after lyophilization of the respective aqueous phase, in an amorphous

form of a pharmaceutically acceptabie salt, e.g. a hydrochloride.
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crystalline
14-O [ (N-3-net hyl - 2- (R) - am no- but yryl - pi peri di ne-3(S) -
w@Q kQoskdoanyl ) acetyl Jmutilin hydrochl ori de may BPET/AT2007/000468
brought to a form of desired consistence and chem cal
and optical purity. Substantially pure isonmers having
a di astereoneric excess of > 97% with regard to the

ina prefafr(es)enmlmemmh@mbbrh Henobt tﬁband@éYrﬁltg%loth% the s?tll%'wur atom

s 10 B-00 5L IR PR B AT IR Ryt Bk F e Segbstitiod piparidiney'
su!fanymxmylmetnm ofzedmbsu Aor¥- dr@‘lérewl))/\dtﬁé gdésfeﬁf mém@ﬂ l@?élétea Ro14-0-

' aks. 2-thet
-3 B Riof o R ictrishiego @) e deasep e hydrohioride.
CuKal pha). It may al so be characterized by an |nfrared
tic a (15 at about

The prod S fiveR Bl ateten B ovel snsialine e HOH Nede gy 2-R)-
amino- bEtyg;Urpﬁaelrldtnemﬁlﬂrebsmﬁflra%@tquwm ﬁﬁdrochlorlde The lyophlllzed

amorph g el SRR ABH P L S e iner 33

sulfanyl)ebg‘tgt mhhllrﬂejdfrmnrtde obtained via the reactlon sequence described above is

di
converteito & iy A0S FRBRAAS PR P LR ARG dedim. The
process Imaghtes ephemicey and dckeérafd I8t thbiusk of sédtbdtysthie . H@é@@@té&fﬁlsatlon

st PO M LR b Sl BN RS ok oputi

hydrochbrlylemdw henlerought to a form of desired consistence and chemical and o tlcal

purty. SOBSi g T RO T At iR & kWi e o

the 3-(S)-pogitati antthud\eiprioedct ed

pi peridi neyl sul fanyl acetylnmutilins of forrmula Il may

be pr epar ed by reacting a 14- O nercaptoacetyl-nutilin
Crystallipg ft - Q[(N-Dretmd-LdR) -aydh®kytyrpeviediine-3(B)vysgifany@ariyN@utiin
hydroch%ﬁeé'% éH’arQﬁerki"ze%rby%arP? ?‘é)} b%%&{% g% o gartt% vrantr?}ogaks L theta at

errdine ri
6.2 £0.2n#9. ﬁyqog;uan@n:gQ &xw\@t@ér Miﬂ .2 a20.8 8 & degesks (@-tQa, CuK-

alpha). lp%/ag%%%ooe MRt t&%\ﬁﬂl %l’r&eda%tgcﬁ&n ?&%Q %F\al%%g)e%%hc Bands at

present | nvent
about 282be1r7|26| HRAH, 4462, dﬂ@Bat‘e‘tMmutl lins may be prepared by
reacting a pleuronutilin-22-GCsul fonate
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besyl ate or tosylate) with a
Prot ecti on groups
e.g. pPOL/at2G00N00468

(e.g. nesylate,
N- protected piperidine thiol.
WO p@Bd®4Rppropri ate protection groups,
groups as conventional.Preferably, a
tert.-butoxycarbonyl group is used as N-protecting
group and in another preferred enbodi nent, N protected
pi peri dine having the thiol group in 3-position of the
piperidine ring is used. Racem c or enantionerically
gpure N-protected piperidine thiol having either the
E( )- or the (S)-configuration at the carbon atom
bearing the thiol group nmay be used. Preferably,
protected piperidine thiol is used as a racemate to
oid the use of expensive chiral starting materials.
e N-protected piperidine thiol nay be prepared
arting with the appropriate hydroxypi peridi ne by
ding a N-protecting group (e.g. tert.
t oxycarbonyl) and reacting with a sulfonic acid
| ori de or anhydride (e.g. nethanesul fonyl chloride).
e thiol group ig, ntroduced via reaction with a
| fur containing Jqucl eophilé, e.g. a thioacetate,
sic cl eavage o he correspondi ng thioester (e.qg.
BOC-3-(R'S) -ac | t hi opi peqidine). If the

and

Lin (Cps)

i“

t

b
droxypi periding J{iils used injlthe formof a single
antiomer (e.p. R} hydrgxypi peridine), the
action sequepcgloutl)ned aljove i ncl udi ng
cleophilic s ifutigo iind ,a thj oagetate takes
ed ‘; ne (KV genki nkersion) to
3n| 1l ' Hhrbeds ad deri di ne thi ol
it § Wi/ ¢ i n‘-; 0," # ring
pfsul phjur afdbmis 4 S

(e.g.
i me |ne thiol). Further reaction W|th a

pl eur grrutl ling 22- O syl fonat g provi des N-prgtected

pi peri di neyl sul fanyl acetzyhetm.ta|el i ns of for mul a

wherein the carbon atom of the {oerldl ne ring
Figure | 5P pweerediffiastagrm ol Ha (NaB onethy-2={R)raminp hutying-piperidine-3(S)-

yl)sulfang@ceﬁyﬂpﬁhﬁlwWdr@éhl&rde' n the (R)-configuration. In the
| om ng exanples which illustrate the invention

references to tenperature are in
In a crystalline form, 14-O-[(N-3-methyl-2-(R)-amino-butyryl-piperidine-3(S)-

| ?5 40

ylysulfanyl)acetyl] mutilin hydrochloride provides higher purity and better stability than the
amorphous lyophilized form, which is of advantage in the preparation of pharmaceutical
compositions containing crystalline 14-O-[(N-3-methyl-2-(R)-amino-butyryl-piperidine-3(S)-
yl)sulfanyl)acetyl] mutilin hydrochloride as an active ingredient.

N-protected piperidineylsulfanylacetylmutilins of formula Il may be prepared by reacting a
14-O-mercaptoacetyi-mutilin with a N-protected hydroxypiperidine having a leaving group in
a, B ory position of the nitrogen atom of the piperidine ring, e.g. N-BOC-3(R)-
methylsutfonyloxy-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 pleuromutilin-22-O-
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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degrees Cel sius. The foll ow ng abbreviations are used:
N- BOC = N- but oxycarbonyl RT = roomtenperature MIBE =
waoreaolphootert . - butyl et her The nunbering of the pa/alr2a07/000468
cyclus referred to in the gxanples is given in the
follow ng fornula: Exanples Exanple 1
14-O [ (N 3- Met hyl - 2- (R) - am no- but yryl - pi peri di ne-3(S) -
Preferabld\él)agfé'rtf -%U%&?Sc?a?@&rgpﬁ%hbllé ﬂ‘serbyé’sr ﬂcd?bt%t'lr%egré‘u? and in another

roxy- pi peridi ne
preferred emogjmwdmmwts@tsé pirgTidvedieying tag ml@@doummzﬁ Bogjitiqsf of the

plperldlr%el‘lrﬁb"i'si%@d VR4 &mid Br &é@ofne‘h@éﬁ/t Rlre Ngﬁ‘@te%té?f plﬁ@rﬁﬂlﬁ{éﬁhlol havmg

drogencar bonate, disso wat er are ad
either th?o(Rv)Jr@ the Goresnoyratien alrthe cgmqmtat@n b§§ﬂn@gﬂ”@fth|0| group may be
used. di-tert.-butyl-dicarbonate are added at room
tenperature. After stirring overnight the mxture is
extracted with CH2Cl 2 (3x). The conbi ned extracts are

Preferaky}@sml%got%t&@ ?)‘%Ha’iﬂé el I%E&f a@@%éé?ﬁ‘até% ¥4 (Ltﬁl_eslzl@ezof expensive

di stil . The residue is dissolved In o
chiral stggjiap rﬁ”%ﬁrdﬁ'% Héedbpratedad pipeddiagdhiatraay be prparrdgarting Jvig the
appropr@lfte %@%@ﬁg%@g&ﬁg@yﬁpw&m%g%s @. et @nn BGkoWFHony1)
and reagmg witiraspanic gpid chloride or anhydrlde (e.g. methanesulfonyl chloride). The

thiol groUp BOatr3dlRda Malchor with E@Mhpédﬁﬂhlﬁﬁrnhglbﬂﬁwlfgoe@ a thioacetate,
sol ution of 216 g of N BOC 3 %(aroxgcg%gerl dine In

and basig ¢legageiq thexcpresrending tmers&n{wgahlr gerlyHtion- 5
p.per,d,,{g): 137 g of nethanesul fonyl chloride in 300 m of
Cl 2 are added dropw se over a perjiod of 45 nmin

If the hyﬁ*ﬁ?’ﬁf’ﬁ’?ﬂ?‘ﬂ@ I ¥Redti HsPET of @ sitdiperaniementy-gr 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 (S)-configuration or in the (R)-configuration
(e.g. 3-(S)-piperidine thiol).

Further reaction with a pleuromutilin-22-O-sulfonate provides N-protected piperidineyl
sulfanylacetyl mutilins of formula Il wherein the carbon atom of the piperidine ring attached

to the sulphur atom is either in the (S)-configuration or in the (R)-configuration.

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

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

RT = room temperature

MTBE = methyl tert.-butyl ether
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additional stirring for 70 minutes 2 | of deionised
wat er are added and the pHis adjusted to 5.9 by
waadasnioms of about 90 ml of 2 n HCI. The aqueoPCT/ARZ®000468
is separated and the organi c phase is washed with
water. The solution is evaporated to dryness and 270 -
280 g of an oily residue are obtained. After treating
L i ' C
The nuniehifly & hethuifnsFEbERfete iR i R EE B RGN frefoowing
formula: N- B(I: 3(R, S) - met hyl sul f onyl oxy- pi peri dine are
obtained. Mp.: 69 C 1H NVMR(CDCI3) : 4.71 (m |
HLCHOSO2CH3) , 3.2-3.6 (m4H, CHN), 3.05 (s, 3H, CH3SO2)
, 1.94 (m2H H4), 1.83, 1.54 (2xm2H H5), 1.46 (m 9H,
tert.-butyl). C. NBOC 3-(R S)- Acetylth| 0- pi peri di ne
2.7 1 of dinetylformanide are/pf aced in a reactor
under inert atnosphere. 251.4/g ofNBOC
3(R ' S) - et hyl sul f onyl oxy- pi'peLi QH‘ ne are added with
warmng. At an irernal tenperatuyure ofoF60 0C 256.8 g
of potassiumthigacetate are added~dt once. After
stirring for>~QQ0 at 95 0C the fejction mixture is
transferred intm a r@ACt oy filled withud | of water.
4.2 1 of petroleumether are added./After vigorous
stirring for 5 mnute®'{'Hy~s phase i s renoved.
After readdition of; we adj usted to >8
wi t h sodi um hydr oxi de. 3 ase i S separat ed,
washed with water and tréated active charcoal .
The solution is evaporated to dryness. After flash
chr omat ography on silica with petrol eum et her,
tol uene, and ethyl acetate and concentration of the
product containing solution crystallization occurs on
cooling and 110 g of
N-BOC- 3(R, S) - acet yl t hi EXBMd?$ di ne are obtained. M. :
46- 48 0C (n-heptane) 1H NVR(CDClI 3) : 3.79 (dd, 1H,
Exampl{%g’ 3.5-3.6 (m 2H, H3, H6), 3.17-3.27 (m 2H, H2,

14-O-[(N-3-Methyl-2-(R)-amino-butyryl-piperidine-3(S)-yl)sulfanyl)acetylmutilin
hydrochloride

A. N-BOC-3-(R,S)-Hydroxy-piperidine

202.4 g of 3-(R,S)-hydroxypiperidine are dissolved in 4,5 | of deionised waterin a 10|
reactor. 336 g of sodium hydrogencarbonate, dissolved in 1.1 | water are added. To the
vigorously stirred solution 534 g of di-tert.-butyl-dicarbonate are added at room temperature.
After stirring overnight the mixture is extracted with CH,Cl, (3x). The combined extracts are
washed with deionised water and the solvent is distilled off. The residue 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 51 of CH,Cl, 222 ml of
triethylamine are added at 0-5 °C. 137 g of methanesulfonyl 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 mi 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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2.32 (s, 3H CH3sS™®2) , 1.99 (m 1H, H4), 1.55-1 .72
(m H4, H5), 1.47 (s, 9H, tert.-butyl). D

wWoORBT4M@peri di ne-3- (R, S)-thiol 200 g of PCT/AT2007/000468
N-BOC-3(R, S) - acetylth| o-pigeridine are placed in a 10
| reactor with 3.4 | of nethanol |n an inert

at nosphere. To this solution 42 of sodi um net hoxi de

are |solét§%g§(§ Hﬁ'&ﬂn JeRugdasg Iq?é?ﬂ Ebd?%'éh(é% l_r%gthgléul'?erg Sx@fpip%rrldlne are

stirring
obtainedri ngi ng the pHvalue to 2.6 - 3. The solution is
Mp.: 6 goéencentrated at an evaporator. The resulting biphasic

) mxturelstaken up with 1.7 | of meth tert.-butgl
H NVRGEREH): CNTTEAE) SO R PPt 3 2c8 B 4k BEIN S R (33 CHs802), 1.94

tq vvashl ng the MIBE
(m,2H,I—%‘ﬁ,§§é§‘,i fs%é%‘“a?'ﬂﬁ*szﬁﬁ@g\@gﬂﬁ y| el di nggl70 g of an
C. N-BQC-3-(RBNVREmINBO-pipgyidine3. 92 (b, 1H, H6), 3.69 (d, 1H,

2.7 1 of %ylfﬁrﬂarﬂﬁ% %Mg‘fla%gld g‘?’grea'éﬁar UrBer m%rt@%&é’pheilé" 25$'ZDg of N-
BOC-3(RE)-rrsthylsalf@yloxy; plmdm@a@r@ addg@y\ly?w )NarrEmg At an mternal
temperait&re%f [Sggg%' &) g %?ébtg‘sﬁﬁﬂ 3ribRecthteVdrd aabbd aNYHRCAkY dirfRy for

['euronuti|intosyl ate

90 min gt@ﬁpéhtﬂ@dea@tlog mixjure)fs tmng’{grregggf@ ameagipr fillgst \gl?hrﬁ Lighwater. 4.2 |
of petroemhnﬁ'[)&%éldgread&@eg d&-&e’" \/%n?éust%ﬁle for VS'nt'?iH&ﬂéE @@Q&Uééﬁh hase is

ride are a e mxture is cooled to 15 and

removeg, Aftarueadshitiass of veater the gHNISEOmSIPhEY ?%Wﬁass@mé)ydfcm% The
organic Ipﬂa@@@ HoapheMBENLS Wit Q\%@erdérﬁﬂ\%ai@d with @c@e@l‘%ﬁdcﬁl The

eaction mxture is stirred one hour
solutionjeeyanarted derpneervn ter flepl Ch@&mtwﬁphh en ﬁl‘fﬁ% @Jgh Regoleum

ether, tﬁ@&@ %ﬁ@@thél]_gé‘etgtre%ﬁ'c%nﬁé}ﬁﬁﬁ ioh%f tHd SrddaitEopiaey s81&fbn
crysta"lzatfw'\éqchssw?ﬂha@ il he o R-BPGrRR Shirsininiabieryiine Alk

obtained! in as an oil which is used in the next step w thout
urt her purlflcatlon 1H NVR(CDCl 3):6.48 (dd, 1H,
Mp.: 46F1‘§90(J”1@ipa'ﬂi‘z> J=1 1.2Hz), 5.77 (d, 1H, H14, J=8.4Hz),

H NMF@(C@YB!S)Ss 20 q@mw Hzm 58280 (m, 2H, H3, Hd5, 3.9738, Z?Hm 2H, H2, H6),

A AL LM BN S TR A

D. N-BOC-Piperidine-3-(R,S)-thiol

200 g of N-BOC-3(R,S)-acetyithio-piperidine are placed in a 10 | reactor with 3.4 | of
methanol in an inert atmosphere. To this solution 42 g of sodium methoxide in methanol is
added over a period of 15 min. After additional stirring 170 ml of 5 n HCl are added, bringing
the pH-value to 2.6 — 3. The solution is concentrated at an evaporator. The resulting
biphasic mixture is taken up with 1.7 | of methyl tert.-butyl ether (MTBE) and 1.7 | of water.
After shaking, separation of the aqueous phase and washing the MTBE phase is isolated
and evaporated, yielding 170 g of an oil.

"H NMR(DMSO-dg): 3.92 (b, 1H, H6), 3.69 (d, 1H, H2), 2.7-2.9 (m, 3H, H2, H3, H6), 2.61 (d,
1H, SH), 2.00 (m, 1H, H4), 1.64 (m, 1H, H5), 1.45-1.31 (m, 2H, H4, H5), 1.39 (s, 9H, tert.-
buty!).

E. 14-O-[(N-BOC-Piperidine-3-(R,S)-yl)-sulfanylacetyi}-mutilin

359.7 g of 22-O-pleuromutilintosylate are suspended in 3.2 | 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 m! of
MTBE is added dropwise. The biphasic reaction mixture is stirred for one hour at 20 °C.
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3.19 (m 2H, SCH2) , 2.85 (m 1H, CHS), 2.36 (dqg, 1H,
H10, J=6.6Hz, J=6.5Hz), 2.1 1 (b, 1H H4) 1.47 (S1 12H
W@ 8443 CH3) 1S) 1.18 (s, 3HL(CH3)18), 0.89 (BCT/AHR2007/000468
(CH3)17, J=6.9Hz), 0.75 (dp 3H, (CH3)16, J=6.5Hz). F.

14-O [ (Piperidine-3-(S)-thioacetyl)]-mutilin
nmet hanesul fonate 521 g of

After co&@@oh(owtrﬁ%ammhe @ha@esl’drg s§)>ar3éké¢ suéfoagaﬂxcaﬁ%ssél i$ dfed and

evaporaiad b ePAS Lok PUN BB inBr ey Rirsalami gt mutin as
an oil wiieh @5 G mlhatnlesatrtstww&hwtrf@ﬂnérwunﬁcdﬁoat this

'+ NIRRT B @it 215 T ke (T M5 00] G FloH bt o)

5.34, 5.30 (2xddad2i oH2@ned mQHZZJﬂ 3fhe=arystzal+i geg), product is

0,575 458720 8 by MRSV 2ePriananel, aQd, £ 5l

3.19 (m} P ccEL)y b )Bb-(myt H| Cnasryez ba s uH enat e-c61ez, ontaaaHzt)e

211 0 P g a1 CRALENERS, B . B, R, 21 N2

0.89 (d, B, (Ed1 718 . Qkiz) 0.75 (8 BH MCHHE, bH85Hz)4. 5 (b, 1HIOH),
4B Pipnne 35l dacos i mhilin amahdenfonae (31, 3'(*’043)

521 g ofLB)-O-NGROC hipeBiine (3R H1)-sultarylatity(] tTQlilﬁi’ﬂaf(eCHlsﬁj'Hled in4 | of 2-

o BB pTE R L M bl B0 R e souten

is stirre¢ &drt5)h 36ths tgm@e}eittdemtéraiomp]létmdfw@dvage df2he BAC-gfoup the

reactonrBETETERHI e foaberute By ahamioa’ TheBhplfiaRg Pratets

filtered off iwashedavith 2-pfopana dntiairied imvaclive 1528 Iguwf 1daDf@Esidines3(S)-

rioscol REh A Ahete R e R and ., Shor oot um, and

Mp.: 250@86ve€d by distilling of f about 1 12-propanol.

'H NMR(DMSO-dg): 8.58 (m, 2H, NH,"), 6.15 (dd, 1H, H19, J=17.2Hz, J=11.5Hz),

5.57 (d, 1H, H14, J=8.2Hz), 5.07 (m, 2H, H20), 4.5 (b, 1H, OH), 3.41 (s, 2H, SCHy),

2.4 (b, 1H, H4), 2.32 (s, 3H, CH3SOy), 1.37 (s, 3H, (CH3)15), 1.07 (s, 3H, (CH3)18),

0.83 (d, 3H, (CHa)17, J=7.0Hz), 0.64 (d, 3H, (CH3)16, J=6.6Hz).

G. N-(3-Methoxy-1-methyl-3-oxo-1-propenyl)-R-valine, potassium salt (R-valine

Dane salt)

36.6 g solid KOH are dissolved in 1250 ml of 2-propanol with slight warming. 65 g R-valine

and 65.9 ml of methyl acetoacetate are added. The mixture is stirred and refluxed for 2 h.

The reflux condenser is replaced by a Claisen condenser and a short column and the water

formed during the condensation reaction is removed by distilling off about 1 | 2-propanol.

Thereafter 500 ml of 2-propanol are added and again 500 ml are distilled off. The warm

solution is poured into 3 1 of MTBE and stirred with ice-cooling for about 3 h. The resulting

suspension is left overnight at 4 °C (moisture excluded), filtered, washed with 500 mi 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-methyi-3-oxo-1-propenyl-amino)-

butyryl)-piperidine-3-(S)-yl)-sulfanylacety{}-mutilin (Dane compound)

To a suspension of 88.2 g of R-valine Dane salt in 2175 ml of MTBE 14.5 ml of water are

added and the mixture is stirred for 10 min at room temperature. The mixture is cooled to 0

°C and 3.5 ml 4-methylmorpholine and 41 ml pivaloyl chloride are added and stirred for 1 h.
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Thereafter 500 m of 2-propano! are added and again
500 M are distilled off. The warm sol ution is poured
WO paos/0&ok3 of MIBE and stirred with ice-cool i ngp€YAT2007/000468
about 3 h. The resulting suspension is |eft overnight
at 4 0C (noisture excluded), filtered, washed wth 500
m of MIBE and dried to yield

2175 ml%f(p?edﬁ%ﬁédmﬁa‘teﬂ(mﬂﬁ“@))éhd 366403 140-fiPeytihe B(S@thicaesty!)]-mutilin

methansiB5Fienare S AAGIPHbYRYG SN TNIR5FPh oD RyPodiign ot about
210 ml %f—;?f N@??yth@m’@? mixture (0 °C) is stlrredffor 30 min, whereby crystallization
utyr - eri di Su a acet
o the Db el B P bEhat ol bl T BB il o s
°C and aag&jd@ah tg. J'tAnerz\ﬂa_?@s ik pof-valiBls é&t&grﬂbycéddﬁ@hmf abo&t 85 ml of 2n
e n mtrelsstlrr mn 00

NaOH. Rl neitaied Somad siiard ot bl eteiBier s 8T yashed
with cocﬂembféflaﬁamprm bA¢ daetindatudl 198.4 glod Phane bbrapoutel as MITBE-

vat addeo[ and stirred for 1 h.2175 m of precool ed
solvate qrg @heied: 0C) and 166.4 g

Mp.: 138440°L( Pi p;eri di ne-3(S)-thioacetyl)]-nmutilin
’ esul onaeaea H val f th
H i TEREBEE o R e B oG8 g ErBh o about 210 m of
8.87, 8.88 (NaOHH, Nk Jc@eHeﬂ|6m5>(hur1H , H190.3).60,%5.58 {2xd eTtH fhb*r4 368.3Hz),
er cryst t
5.0 (mogB 80 RGP BBt afirbvaG PE e b P uk SRRk oar qomo.
2.42, 2 war e 1Ho Hag) 1C8'aﬁ0853(12k$,r:ﬂ>d GHy-edartine), A3BERx@3Ms (CHE 15),
pH- val ue [ t
vo7 it EtR ek 8Fb 23y g BBFoCHRavaL TR F5.Ehote

. 14- tar[(ﬂ-l?-GMeﬂ\tht(R()a-amiry&batwynpi@eﬁdﬁnem@j-ytb)fsﬁlfamﬂﬁmﬂyl!muﬁlin
h drocég Csad wat er and MIBE and dried in vacuo. 195.4 g of
y ?{é conpound as MIBEsol vate are obtai ned.

145 g ol B6nd 63mPELidtai\RspENBE-d atmixttire Df fridX tofi ME BEF Ab8 | of water,

The migbfls %r%%@?c?,a_ﬁ@jt 50,28 d%g&%g&%ggtlrr Th%'@m\\}é@:g@qz 1.0 by
dropwise. &utiitlcm of 2, HER The cdmﬁl@tloérm)f the, clesavage Vhth enamBT grofecting
o 4 o LS okl Gk i ol i
extract@&Hwi¢eOwBh MIBE (116 Ddadhto @mov(e@astﬁy@qetc@_cg@te{) Tpthe giirred
aqueou%'éhaggﬁ@ %Mf%@?@é@eﬂangtﬁé p(-me. aﬁ}dste@%b%@addition of 10n

NaOH. Phases are separated and the MTBE phase is extracted twice with 1.6 | portions of
water. After addition of 1.5 | of water the pH is adjusted to 3.2 by addition of about 100 ml of
2n HCI. The aqueous phase is concentrated in a rotary evaporator. Lyophilisation of the
remaining solution yields 117.4 g of title compound.

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

7.95 (b, 3H, NH3"), 8.15 (dd, 1H, H19, J=17.6Hz, J=11.2Hz), 5.6 (d, 1H, H14, J=8.2Hz),
5.05 (m, 2H, H20), 4.53 (m, 1H, OH), 4.24, 4.30 (2xd, 1H, o -H-Val, J=4.8Hz),

4.08 (dd, 0.5H, H2-piperidine, J=13.7Hz, J=3.3Hz), 3.08 (dd, 0.5Hz, 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 Feldfunktionen Objekte zu erstellen.,=3.44, Fehler! Es ist nicht
moglich, durch die Bearbeitung von Feldfunktionen Objekte zu

erstellen.g=3.33 (2H, SCH,, J=14.9Hz), 3.42 (m, 1H, H11), 2.83, 2.96 (2xm, TH, CHS),
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l.
14-O [ (N 3- Met hyl - 2- (R) - am no- but yryl - pi peri di ne-3(S) -
wq kgogiohdoanyl ) acetyl ] mutilin hydrochl ori de 145 pCDATDANE00468
conmpound are suspended inia mxture of 1.8 | of MIBE
and 1.8 | of water. The m xture is warnmed to about 50
OC and vigorously stirred. The pHvalue is kept at 1.0

2.4 (b, bl Ha).opS & 3taid(i3lﬂ:i)®fﬁl)_, 6f052s, HiT (QHEH@),de-@(b?ml@l@f, (Clale)zVal),
of. ne.pr ng group is followe
081 (d’(gbﬁﬁéﬁ%%’T{Tg'dg-fl&'ysg](nﬁh%\lg’e@%}-@:téépar ated and the

aqueous phase is extracted twice wwth MIBE (1.6 |
g@Ch) to renove nethyl acetoacetate. To the stirred
aqueous phase 1.6 | of MIBE are added and the pHis
Crystalhig fotredf 140N ByMatigil-2H{E)-aadindoutiyOipePhitise83-(8)-€

t h hase is extracted twce with
yl)sulfaﬁ.?@ﬁfeq%@r?wﬁﬁﬁSﬁyocfro%@giﬁ% After addition of 1.5 | of
3.0 | of weteearet fiecqubh iasreactpustddatnoeBto24MmIC atldg bf lyaplufizeabBuO-[(N-3-

ety A o i G D A b RS TR AR gl

added amdlthe additign dduits it Hifisdd gitbfl.Q | dflveaten AfteusehroxdiatdR10 minutes a

pae yello ipifinds abthirba g4 B is '3y ARk Sohfl AT 4o Lo¥r o

hours. Thef kg heding i§ etopped] akil the JySalidspendords stirmpd 2Hambi20) |,

emper oo, e ot AR sty o e
and rectys@llisu WithauiGBYiNdf tHe. Wtnrodist ipinsst atdiore, in yad®, Fittding 819 g
= (dd, 0.5H, H2-piperidine, J=13.1Hz, :
ofcrysteﬂl;r%tgﬁgo:mp%yﬁ "(m 0.5H, H2-piperidine), AB-System
Fehler! Es ist nicht ndglich, durch die Bearbeitung
Recryst%lgﬁaltig)ﬁl df unkti onen Qbjekte zu erstellen. A=3. 44,

r! Es ist nicht nd glich, durch die Bearbeitung
1.5 1 of walgr fiesl pifeaskdiniaorasfoCrdwremed tebG il TemweBapdad qf the first

crystalli%{d%és}_é&ééq %ﬁét@e a?ﬂﬂi&%@\/icé 'Télriﬁieé]\)/ith %0?%5&?%&%e5nsion

: , 1.34 , 3H,
is heateddo 7@ 1179 €Haytil 1w produg is gi_sgolygq.&{he@qlutpaﬁgo;m,)s,eeded and

slowly stirred at 40 °C for 6 hours. Then the heating is stopped and the crystal suspension

Exampl

is stirred at ambient temperature for another 24 hours. The product is filtered, washed with
1.3 | of cold water and dried at 40 °C in vacuo, yielding 765 g of crystalline title compound.
Mp.: 150 - 155 °C



0.81 (d, 3H, (CH3)17, J=6.9Hz), 0.63 (m 3H, (CH3)16).
Exanple 2 Crystalline form of
WA 2009040ks 3- Met hyl - 2- { R) - am no- but yryl - pi peri dPEEAZ2005P00468
- yl)sul fanyl)acetyl ] mutilisn hydrochloride 3.0 ! of
water are placed in a reactor and warned to 40 0C . 1
kg of lyophilized 14-O [ (N 3-
nmet hyl - 2- (R) - am no- but yryl - pi pehdi ne-3(S) -yl ) sul fanyl)
acetyl]mutilin hydrochloride are added and the .
addition device is rinsed wwth 1.0 | of water. After
Patent &bainsxi nately 10 minutes a pale yellow solution is
obtai ned. The solution is seeded and slowy stirred at
40 OC for 6 hours. Then the heating is stopped and the
5 1. A prceysioathesprepamsoonf piperddingyiedfaaylacatyimeriing efrfpends ur e
for another 64 hours. The product is filtered, washed
with 1.5 1 of cold water and recrystallised w thout
drying or the wet product dfs dried at 40 OC in vacuo,
yielding 819 g of crysta |ﬁé3(§}qtl e conpound.
Recrystallisation .5 | wafer are placed in a
Jhe, wet product of the

LAR]

reactor and vv%r\rr;qu\go 5 oC .
first crysiaﬁ pvi's added and the additi on device
0

is rinsed(w 1.0 IM:%F")w The suspension is

heated to 75 product is dissolved.

The solutioll is cooled, segded and slowy stirred at

40 OC for OUMSH, Then Phe heati ng i s stopped and the

crystal sBspersion is stirred at ambient tenperature

for anot her ours. The product is filtered, washed

with 1.3 1"8f cd™ water and dried at 40 OC in vacuo,

yielding 765 g of crystalline title conpound. M.: 150

- 155 OCPatent Clains: 1. A process for the

whereigtae arRen gipro pf %\emarmln@erw$meroaﬁ?f taibetspinhyt plamis &ither in

10 the (S)f-éHd?Hhr%tIM‘ BF ) tﬂe t(ﬂ%ﬁc&ﬁi"g@%ﬂ‘;oﬁta‘ﬂmtﬁ’é Z-tahﬁn@BQﬁéthﬂ' BRyrfl dHup

attached to the sul phur atomi1s either in
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 piperidineylsulfanylacetylmutilin of formula

15 Prot

and isolating a compound of formula
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the (S)-configuration or in the (R -configuration and
the 2-am no- 3-net hyl -butyryl group attached to the
w@R@snimisne ring is either in the (S)-configurptT/ammr/000468
in the (R -configuration, (gonprising the steps of a)
deprotecting a N-protected
pi peri di neyl sul fanyl acetylnmutilin of fornula and
i solating a conpound of fgEhyl awherein the carbon atom
of the piperidine ring atac(ﬂgd to the sul phur atomis
either in the (S)-configuration®dr in the
(R -configuration, dn free fol\mor in the formof an
acid addition §alt, b) ‘,cyl ati hgiggj d conpdiind of
formula I11 (S)-valine protected
as an enam and adfap\)’ a carbonic acid m xed
anhydrid o fform ' formul a wherei n Rland
R2 are -4 al kyl and R3 i5 drogen or C-i”al kyl, c)

depraot ecti'Hg the conpoundp6f fornmula IV and isol ating
t he @B'Hpouﬁd of formula | . 2. The process accordi ng
to claiml, wherein the conpound of fornula | is

isolated in formof a pharnmaceuticall ¥ accept abl e
wheegi the car bwomr@é%glpa&%@ EIFQ]@“??PG@I taithg gulghur, Zatom is either in

the (ﬁ@&ﬁ%nra%ﬁ of WHQ'{' Tﬂccﬂfﬂgﬁ%aﬁl i fleaifsrmh 60hahé thritSofan acid
drochlorid e process according to claimi,
additgifesadli n sai d corrpound of formula Il is an addition

b) acHBtihg %:H oA Sﬁf'éhf!@@'ll@ WRE Iithér (RTh@r (S-@8R&Sprotected as an
according to clainms 1- erei

enargjio B0 PO PR B CBPCBIEy A BGRB8 SrETHPBRLeS
form@gcording to claim1, wherein said N-protected
pi peri di neyl sul fanyl acet )é%:uti lin is prepared by

reacting a pleuromutili - O-sul fonate (e.qg.
mesyl ate, besylate or tosyl dP8) with a N-protected

pi peridine thiol. §
S\/“k S “‘"CHB
AV

H?C N v
H,C

0]
~
R,

wherein Ryand R, are Cy.4 alkyl, and R; is hydrogen or Cq4alkyl,

c) deprotecting the compound of formula IV and isolating the compound of formula I.

The process according to claim 1, wherein the compound of formula | is isolated in

form of a pharmaceutically acceptable salt.

The process according to claim 1 or 2, wherein the compound of formula | is isolated as

a hydrochloride,

The process according to claim 1, wherein said compound of formula lll is an addition

salt with methanesulfonic acid.
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10.

11.

12.

13.

14.

15.

16.

7. The process according to claim6 , wherein the
N- prot ected piperidineylsul fanylacetyl nutilin is
w@e@patmds by reacting a pleuromutilin-22-0 sul PONATE07/000468
with a N-protected piperidisne thiol wherein the carbon
atom of the pipehdine ring attached to the sul phur
atomis either in the (S)-configuration or in the
(R)-configuration. 8 . The process according to clainms
re S0l a

[ co ormula.l is

THegErOG AP O PR T S LR ANG R ESHOR AL 16 butony-
cardbvey proapess according to clainms 1-8, wherein said

3-sustituted piperidineylsulfanylacetylmutilinis

14- O [ (N 3-net hyl - 2- (R) - am no- but yryl - pi peri di ne-3(S) -
Theybaosaés‘mxb?v)h?@mtménhﬂutWHémgww;@mtectbde 10 A
._compound o r as
Ping BT oY = U ols REGTET R o P T 7 Caignate
(e.dInesyidiy besgate orkdsyldibpwitio apbpruteadéd pibariding hioln

crystalline form 13. The acid addition salt of a

conpound of formula Ill in crystalline form 14.
Thépiosted hddaeding to claim 6, wherein the N-protected piperidineylsulfanylacetyl

i s RO R Y

pipeddipe thial weferaih thencardomatomef the PineBjlindiragtaétasbedto tbe sulphur
exce af cl ai 4. with XRD

ato%‘éfig‘i’- s QS) Rﬁ%‘i‘rémggr “F‘E g}‘)'%",”gb‘g]. ﬁo"io 9 0.2 12.3
0.2 13.4 0.2

The process according to claims 1-7, wherein the isolated compound of formula | is a 3-

substituted piperidineylsulfanylacetyimutilin.

The process according to claims 1-8, wherein said 3-sustituted piperidineyl-

sulfanylacetylmutilin is 14-O-[(N-3-methyl-2-(R)-amino-butyryl-piperidine-3(S)-

yl)sulfanyl)acetyllmutilin hydrochloride.

A compound of formula IV as defined in claim 1.
A compound of claim 10, wherein R; and R; are methyl and Rj is hydrogen.
The compound of claim 11 in crystalline form.

The acid addition salt of a compound of formula Il in crystalline form.,

Crystalline 14-O-[(N-3-methyl-2-(R)-amino-butyryl-piperidine-3(S)-
yl)sulfanyl)acetylimutilin hydrochloride.

The compound of claim 14 having a 3-(S)-diastereomeric excess of >97 %.

Compound of claim 14, with XRD peaks 2-theta of
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17.

18.

14,1 0.2 20,8 0.2 17. Process for preparation of
crystalline conpound of claim 14, conprising the steps
w@boos/0diogz ol vi ng and war m ng PCT/AT2007/000468
14- O [ (N-3- Met hyl - 2- (R) - amiléo- but yryl - pi peri di ne-3(S) -
yl)sul fanyl)acetyl] mutilin hydrochloride in an
aqueous nedium - optionally seeding the solution and
stirring at elevated tenpggature - cooling the
obt ai ned suspensi on and sthdtd]ji Nng at ambi ent
tenperature - isolating crystalline product and
optionally repeating the6#¥dcedure. 18. Pharnaceutica
conpositions containing crystalline
14- O [ (N 3- et hyl - 2- (R) - &P #bBut yryl - pi peri di ne-3(S) -
yl)sulfanyl)acetyl]nutiIH£3;OBydrochloride.
13,4+0.2
14,1+0.2

20,8 +0.2

Process for preparation of crystalline compound of claim 14, comprising the steps of
- dissolving and warming 14-O-[(N-3-Methyl-2-(R)-amino-butyryl-piperidine-3(S)-
yl)sulfanyl)acetyl] mutilin hydrochloride in an aqueous medium

- optionally seeding the solution and stirring at elevated temperature

- cooling the obtained suspension and stirring at ambient temperature

- isolating c.rystalline product and optionally repeating the procedure.

Pharmaceutical compositions containing crystalline 14-O-[(N-3-methyl-2-(R)-amino-
butyryl-piperidine-3(S)- yl)sulfanyl)acetyllmutiiin — hydrochloride.



