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WD 2004/ 011431 PCT/ EP2003/ 008059 PLEUROMUTI LI N
DERI VATI VES AS ANTI M CROBI ALS The present invention
wo edoaest3t o pl euronuti | i ns havi ng phar maceut i CBET/ER20g3/008059
antimcrobial, activity. 5 1In one aspect the present
i nvention provides a conpound of formula CH2 $H3OH O
X-1,A00 RR CH3 R6 HBC -OH3IC- RLNR4 1 OR3 RS
wher ei g Bl @Rl pAl@ahyogenetudeyt flkum  R2, R3
and R4 are hydrogen or deuterium 10 R5 Is the residue
of an amno acid, e.g. a valyl or histidinyl residue,
Xis Sor NALK 0 1 is piperidinyl or
Theg)?%{e%gﬁ%ﬁ rbtdtb pleu lifis ﬁ&%rgbﬁér‘ﬁﬂceuﬁ’cage drehbiviorobial,
rogen hydr oxy or 12) acyl oxy, e.g.
actiitgz- 6) al kyl car bonyl oxy, e.g. -0-CO-CH3, 15 with the
proviso that if 0 1 is piperidinyl and Xis S, then
R6 is other than hydrogen. In another aspect t he
In opg aspaet tHeryesant évepiianviraddesia eompensofdermiwa nul a |1,
wherein Rl1, Rl', R2, R3 and %are hydr ogen, 20 R5 IS
the residue of an am no aci dy ngl a valyl or
hi stidinyl residue, X is S \\©® 2004/ 011431
PCT/ EP2003/ 008059 -20i s pi pe
tetrahydropyridinyl, gnd R

§ﬁ I n anot her
@ conpound pf

wherein

R{ and Ry’ are hydrogen or deuterium,

R», R; and R, are hydrogen or deuterium,

Rs is the residue of an amino acid, e.g. a valyl or histidinyl residue,
X is S or N-ALK,

Q

! is piperidinyl or tetrahydropyridinyl,

ALK is (C4.4)alkyl, e.g. methyl, and
Rs is hydrogen, hydroxy or (C,.1p)acyloxy, e.g. (C..g)alkylcarbonyloxy, e.g. —O-CO-CHj,
with the proviso that if

Q

! is piperidinyl and X is S, then Rg is other than hydrogen.

In another aspect the present invention provides a compound of formula |, wherein
R4, Ry, Ry, Rz and Ry are hydrogen,

Rs is the residue of an amino acid, e.g. a valyl or histidinyl residue,

Xis S,
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5 Rl, Rl', R2, R3 and R4 are hydrogen, R5 is a residue

of an amno acid, e.g. valyl or histidinyl, Xis
WORMUKI1481 1 is piperidinyl, ALK is (C1-4)al kyPCT/PZP03/008059

nmethyl, and 10 R6 is hydroxy _In another aspect the

present invention provides a conpound of fornula I

sel ected fromthe group consisting of -

14- 0-[ 4- hydr oxy- N-val yl - pi peri di n-3-yl ]-sul fanyl acet yl

tilin, such as 14-0-[4-hydroxy-N 15
(R) -val yi-piperidin-3-yl]-sulfanylacetylnmutilin, e.qg.
in the formof a hydrochloride, -

bR B 1ol fans acery

Rg i{ W)drovgl. yI - pi peridin-4-yl]-sul fanylacetylnutilin, e.g.
in the formof a hydrochloride, -
'14- 0-[ 3- hydr oxy- N- hi sti di nyl - pi peridin-4-yl]-sul fanyl a
In aﬁcﬁt(lefﬂ) éﬁﬁbbﬂ t'hg ,préﬁeﬂhinwt[bgp&)\,ﬁdbsr?/djhﬁpmnl f d olf formulaI I, wherlein
A -histidiny|-piperidin-4-yl]-sulfanylacetylmutilin
R“',QI;’ . R3iaﬂéﬁ1@r¥b¥(ﬁ?%f”'a di hydrochl ori de, 20 -
Rs isld rdbidud-dT\aehr vivio Blcidad gl valyl ERisBdinyl4- yI ] - met hyl ami noace
ctylnutilin, such as 14-0-[ 3- hydr oxy-
XisN-ORS- val yl - pi peri di n-4-yl ] -met hyl ami noacetyl muti | in,
e«g. in the formof a dihydrochloride,
{4- 0- [ 4- hydr oxy- N-val yl - pi peri di n-3-yl ] - net hyl am noac
ylmutilin, such as 14-0-[4-hydroxy
i (R) -val yl - pi peridin-3-yl]-nethylam noacetyl nutilin,
e. g.piperidinyd f orm of a di hydrochl ori de;

: 0 val.y , , 6-tetrahydropyridin-3-yl]-sul fan
AL@%Q%@Q‘{JMU?% +’%f,hg"s§"é as 14-0-[N-(R)- 25

Re is/lapdydxyl, 2, 3, 6-t et rahydropyri di n-3-yl ] -sul fanyl acet yl nu
tilin, and -
14-0-[N-val yl)-1, 4,5, 6-tetrahydropyridin-4-yl]-sul fany

In ahatioert agpetitthe iprgsestioverdion plovitiels 4 ¢oR)pound of formula | selected from the

lyl-1. 4 5 6-tetrahydropyridin-4-yl]-sulfanylacetyl nu
gro‘%é’?‘i"u%ﬁ'.sa“\&f’fgoo4/ 011431 PCT/ EP2003/ 008059 -3 Conpounds
- 1463-[4-bydrokyaNivaiyhpipbedip3eyilesutidnyigcedybniutilin, agehodd 14-0-[4-hydroxy-N-
r ti. f ds . ein
R PR SV BB B SRR, in fio ot BEb ByarolliBlide.
- 14-E{Frhydrayeinayl-pipasidibd-uifandadetyimatlin, st aetd-a[8shydroxy-N-

T T L R

- 1410-£S RydroxyaMehidtidogl-pip endidd s/l sutfangemetydmotilinf suamdsad 4-CHR2-hydroxy-
N-@-‘ﬁs%a‘inlygpipeRr%dih-4:i/ﬁ-sculﬁ§nylacetylmutilin, e.g. in the form of a dihydrochloride,

- 14-O-[3-hydroxy-N-valyl-piperidin-4-yll-methylaminoacetylmutilin, such as 14-O-[3-hydroxy-
N-(R)-valyl-piperidin-4-yl]-methylaminoacetylmutilin, e.g. in the form of a dihydrochloride,

- 14-O-[4-hydroxy-N-valyl-piperidin-3-yl}-methylaminoacetylmutilin, such as 14-O-[4-hydroxy-
N-(R)-valyl-piperidin-3-yl]-methylaminoacetylmutilin, e.g. in the form of a dihydrochloride,

- 14-O-[N-valyl)-1,2,3,6-tetrahydropyridin-3-yl}-sulfanylacetylmutilin, such as 14-O-[N-(R)-
valyl-1,2,3,6-tetrahydropyridin-3-yl]-sulfanylacetylmutilin, and

- 14-O-[N-valyl)-1,4,5,6-tetrahydropyridin-4-yl]-sulfanylacetylmutilin, such as 14-O-[N-(R)-
valyl-1,4,5,6-tetrahydropyridin-4-yl]-sulfanylacetylmutilin.
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Il RBHC..383 HCR N1OR3 R7 wherein R1

and R1' are hydrogen or deuterium 10 R2, R3 and R4
wa@e@4hydspgen or deuterium R7 is a protecti ngPQr/@8Rmp3/008059

e.g. BOC, or the residue of ap.amno acid wherein the

amno group is protected, e.g. N-BOC protected valyl

or histidinyl, Xis Sor NALK, 0 1 is piperidinyl or

tetrghydro Xridi nyl, 15 ALK is (Cl-4)alkyl, e.qg.
Compauy F,Offﬂ'i'g iRd My bR RieBREr, yﬁ‘?ﬁ‘?' 9t gPretedtingyradsy frgsycompounds
of fétmiila KWiHerbihaliotioRaIrdeaips! 8Xy amfodgronse, ke gﬁ_%ctegl\’sgﬁh EdBpounds

proyviso that if 0 1 is piperidinyl and is S en
mayrke fhus yseft as igimegdigies e fhe Produgtierofa compaunkeidprnyla |, or may be
phafrfddeuBtdIRPace@. bonyl . I'n another aspect the present
i nvention provides a conpound of formula I, wherein
Rl, Rl', R2, R3 and R4 are hydrogen, WO 2004/011431
in aRSRLERFRBAHEQRARS: invéhiBh hVided'd cHSRRMGRTARY or the
resi due of an amno acid wherein the amno group is
protected by tert.butoxycarbgn’*k e.g. N-BOC protected
valyl or histidinyl, Xis S of [

pi peridinyl or tetrahydropyrid 5 ALK is
(Cl-4)al kyl, e.g. nethyl, and R8 i\s hydrogen, hydroxy
he 6 i

or acetoxy, wth

wherein

R; and Ry’ are hydrogen or deuterium,

Ry, R; and R4 are hydrogen or deuterium,

Ry is a protecting group, e.g. BOC, or the residue of an amino acid wherein the amino group
is protected, e.g. N-BOC protected valyl or histidinyl,

Xis S or N-ALK,

Q

! is piperidinyl or tetrahydropyridinyl,
ALK is (Cy4)alkyl, e.g. methyl, and
Rs is hydrogen, hydroxy or (C,.12)acyloxy, e.g. (Ca.s)alkylcarbonyloxy, e.g. ~O-CO-CHa,
with the proviso that if

Q

BOC as used herein is tert.butoxycarbonyl.

is piperidinyl and X is S, then Rg is other than hydrogen.

In another aspect the present invention provides a compound of formula Il, wherein
Ri, Ry, Ry, Rs and Ry are hydrogen,
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1is piperidinyl and Xis S, then R8 is other than
hydr ogen. 10 Protecting group include protecting
w@e@dps14dhi ch may be, e.g. selectively, renoveRCT/EP2003/008059
desired, and include protectigng groups which are
conventional in chemstry, e.g. (pleuro)nutilin
chem stry, preferably BOC, e.g. which BOC can be
renmpved e. treat rren{ HCfb
Rr s sBRny or i TEREuERt o AR A BEE0 e a0 Sroup i
protE&ER B 5@1 &itomér%h@ klg. Neﬂa@ctpe@teété@vaﬁym higidyR
consi sting of -
X is SorNANKBOC- 4- hydr oxy- pi peri di n-3-yl ] - sul fanyl acet yl mu

lin, -
C;j- 0- [ N- BOC- 3- hydr oxy- pi peri di n-4-yl ] -sul fanyl acet yl nu
lin, -
I 4-0-[ 4- hydr oxy- N- BOC- pi peri di n-3-yl ] - et hyl am noacety
| mist piperidinyl @0tetrahydropyridinyl,

ALK Aﬁilﬁy'?yedr Ox%¥m BQP pi peri din-4-yI ] -net hyl ami noacety

Rs |sll4ycﬁe¢dﬂ B@oky dr &cefoxyet r ahydr opyri di n-4-yl ] -sul f anyl ac
'th%tm% mut i It M such as 14-0-[ N-BOC-
with fhe PEOVISO G til v dr opyr i di n- 4(R*) - yI | - sul f anyl acet yI mut i
lrn and 14-0-[ N-BOC-1, 4,5, 6-
t &t rahydropyridi n-4(S*)-yl]-sul fanyl acetylmutilin, -
14-0- [ 4- hydr oxy- N- (N- BOC- val yi ) - pi peri di n-3-yl]-sul fan
| lacetylmutilin, such as 14-0-[4- 25
hy i RiRSridiay) APGBs BRheo &sy3 9ther han Mydrast-y| | - sul f anyl ac
etyI mutilin, e.g. inthe formof a hydrochloride, -
4-0-[ 3- hydroxy- (N-BOC-val yl ) - pi peri di n-4- yll] sul fan
Prot?ptamryuch[qdprprotgqlﬂg gguwlmclr may be, e.g. selectively, removed, if
desnm’od %)hc?\& %rgl% rngaroMﬁé Whith EP@(%vahﬁbréthheﬁﬁé'tr@a@kﬂ ac

Int f orm of yroc orlde
(pleu_m nmlnmngMTp@tezeUEBM@ag whidh 'BOC can be removed é. g. by

treaﬂ'ﬁergvx[ltﬁ -y N (N-BOC-val yl ) - pi peridin-3-yl]-sul fan

ylacetylmutilin, such as 14-0-[4-

acet oxy- N-(N-BOC (R -valyl)-piperidin-3-yl]-sul fanyl ac
In a@fﬁ%ﬁ%ﬁ%egfctg? th_ IH&E%@ pfr/cgl{ cﬂﬁ]]sodc %c{'i‘%pecfsu?hg P ﬁJA?rllng[d] ¢ §ele?ted from the
groupl cossistingrof i | i n such as 14- O [3 5

. 148(§$| mJtC N‘F{ﬁ&% ;{eFﬂiln %gl}' &lfd?m&l%?étgﬂhﬁmﬁ yl']-sulfanyl ac

drochl ori de, -
- 141@{@-&@-6%&@%@“8@] hmlm@pﬁylmllilg mperidin-4-yl]-s

- 1410 &‘ﬂi&r@%ﬁhﬁ(@%@dﬁﬁ)@m S ﬁgﬂﬁ(yﬁn?apdgfyﬂ P, vI7-sul fan

- 14yCD%[&-laMrbijrB(D6 piperigin- 4-w] -riethylamineasfetydmutilin,

- 14%2'?%%@ ;485 gg%\*&?ﬁ"é&?“‘ Vya] sqlfanYIacetYImutmn Suﬂ as 14- OyHN -BOC-

1,4 56rethatedyd pyridint4(R?)- )é]tmlffaa)dadmwmutllm and 14-O-[N-BOC-1 4 5,6~

teth?wgyoggﬁé‘%{A'\%*()%%Q@ny( LitAlath; Piperi din- -yl ]-nethyla

e formof a
- 14€D4ﬁ4'-dydroh} NF(NBOC-valyl) plpendm 3-yl]-sulfanylacetylmutilin, such as 14-O-[4-

hYPE%}’%@@‘@ QW@ f ly‘\l' r{)%%r%ﬁ-gi %Ql%r%% Bﬁfnhﬂi'nﬁ‘ e?’g yh ]lhcﬂ%"rﬂ%f a

hydrochloride,

- 14-O-[3-hydroxy-N-(N-BOC-valyl)-piperidin-4-yl}-sulfanylacetylmutilin, such as 14-O-[3-
hydroxy-N-(N-BOC-(R)-valyl)-piperidin-4-yl]-sulfanylacetylmutilin, e.g. in the form of a
hydrochloride,
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[ 4- hydroxy- N (N-BOC) - (R) - val yl - pi peridi n-3-yi]-nethyl a
m noacetylmutilin, e.g. in the formof 15 a
walRtwarashl ori de, - PCT/EP2003/008059
14-0-[N-(N-BOC-val yl')-1, 4,5, g-tetrahydropyridin-4-yi]-
sul fanyl acetyl mutilin, such as 14-0-
[N-(N-BCI: (R) -val yI) 1,4,5,6-tetrahydropyridin-4-yi]-s

u | fanyl acetyl nuti
- 14 Quap R R BBV Piperdin ek siamyigeatupyTusHeruas 14-0-14-

|
e mg?%w e ety £ 4oy
hy(iZIdJ(ﬂdQWdleacetyl mutilin. 20 In a conmpound of for mul a |
- 14- @f[goafcegﬂg-'ﬂig@ Apbk- %@?1 %QH&M fBRy1atdAnlah, s0ctt 88 14-0-[3-

tetr ropyridine r|ng I n any position
acamtyH\H(M@Q&éfébvaMhploencparér)tl]rwanyla@tgmmﬂw pasinthghorm of a
hyd’f’och‘f’onde5 or 6, preferably in position 3 or 4. In a
ntd of formula | or of fornula Il, the group I
- 14-96L3 hydrqxvlé\l V-BOS-Pstidind peiperidintiyl-swignyireetyimaiip, such as 14-O-[3-

hyd%)%}er | lgernCé&g ’ti g‘{?drug)ﬁ&gﬁ?;ﬁﬂ%-@f-smﬂﬁ?ﬁ%aggtﬂg%l!n?,if h&.ﬁn Eﬂ?eeform of a

ropyridiner
dihpwrechtlor@te. 2, 3, 4, 5 or 6, preferably in position 3 or

14 R e19800) aotb Ehgn: fmEFMBL a1

[3-HyairoryHhs (N-BRIC)e(R)valyhpiperidin- 4twﬂen@jhyiameraceiylmutnp'ona ¢.iinthe form of
OSI tion 4; and R6, or the group R8

adﬁ"é@??@h‘ﬂ' %ly, is in position 3 or in position 4. 30 In
- 14-@-[dchydroxgdN-(N-BOS)malyépipeddindgty Froetylaanindacelythutidinnglob as 14-O-

- EuEnP R Bl iR ki Gyl S e form o

a didf) Gl%mﬁdél PCT/ EP2003/ 008059 -6 "A residue of an

10 SOBNGLERL AR B b GT S AT B v

[N-QN-BOT-@)-vaiyil)ch 4, Brestetrah@iidpiaitinrbyikeulthnymctigimdilino t he

- 14 G RPEP i St S e R T G euabBehRuiRc uchygg 14-0-
IN-(N-8DC-{R-vialynd1 2,8, 6-tetrabydreyeidinka-yil-beaifangiabebylyhiitiin.gr oup
of an am no acid. Preferably the residue of an

(N-protected)-amno acid is the residue of an
In a ENnPERHESTFSHEhutza G1oF If@rrﬁ,ﬂé 0l theegroup X &y b aﬂtéc,hed to the plperldlne or

tetragiqi:rgqg)z;bg%t rg@)a%rrln ﬁﬂgpS% I%Wl?h &e@&ggﬁ%ﬁp‘?%&&g gn ¥a é’ in posmon 2,3,4,
5 or Bl SreRFAN I gdsitish 8 or 41 (h £esmpoutitsofiomiisl Per (ff}foriﬂ'lﬁa I1, the group |,

Re  mathip o Fosner s e 7 BORIat b3t dtch o boSln 1o

the piseHaRRWIdétPAhyBfop(Ading AAEAE.AR §&>snﬂ&¢@ ralyng of @) prbfé@ably in position
present invention". A colggound the

3 or firksepielesAol eltiicg A CeoRiSthEenn aﬁfﬁtl%f gelngﬂ preferred group of

comﬁéﬁ%sfopfdﬂnulaﬂ dr RefdrMuR 1Pfhedyréd X is infpokiieén Br iR ®dsitdn 4; and R,
solvate and in the formof a salt and a sol vate.

or thegrpiReiespectively i ImPasitiogr3orjg @pgition ft er nedi ates in
t he preparation of corrpounds 15 of for mula I.
Compounds of fornula Il also ow, howeve
In a peraPorIde foramia LRitqffermpla b egch sngglﬁ]spgsitltlf%\t f']%{tbeéf preferred

subsHRISAL ¥ dbeh @ity bRedch other substituent defined.
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In anot her aspect the present invention provides a
conpound of formula | or of fornmula Il in the form of
w@2@alo114320 Such salts include preferably PCT/EP2003/008059
pharmaceutically acceptable galts, although
phar maceutical ly unacceptable salts are included,
e.g. for preparation / isolation /purification
purposes. A salt of a conpound of the present
"A rasivvie rof |aorﬂmecﬂeot¢d£ammOaﬂﬂld3l agdiged hereirsmbans thet i a compound of
| It
formﬁ%ﬂ r?hlogﬂ%rmér% lg fcgérrB éﬂ’lgﬁp 5?‘%2%& gﬁgtggte Eﬁ%‘é%hd) rbgag% to the
nitro§enredr the gawipdof fomda | ¢ aci d, napht hal i n- 1 5- sulphonlc
acid, hydrochloric acid, deut er ochl ori ¢ acid; e.g.
drochloric acid or deuterochloric acid, preferably
hydrochloric acid. A conpound of the present
nventi on nay be converted into a correspondi ng

Icosmpwad. oM gidi® dr QhiNMfind acig AbrictioRRAMEEIRS, n\ée AN ofithe ring is
ound of the present invention in free form 0{ in

acylatﬁ‘ggy Hawaspoylic gloupsh ag ANinga¢id S retsraRln thedegigis gt @ may

(N- pRﬁecﬁé’d)Veﬁ'ﬁth @cﬂdri& Eheaha§|8[lé %599deﬂﬂe<ﬁél{)’¥bpémﬁml dtid, %Qf a naturally
orm or in f or m of non- sol vat ed

occwfw WE@Q@?‘%&? e \m:ze;@&mﬂalsllowé&ﬂm@%dkhlétb%@égprefevab}:y (N-
#‘(gpégg_ Ipgvof the present invention may exist in the

prot or (wopg%ure i sonmers or mxtures thereof, e.g.
optical isomers, diastereoisoners, cis/trans

Com@BGrf\d%r prelided By QM nﬂfenﬁcgﬁ go%ec%ﬁ{bbuh@&ef&?mgl% HHRYF formula I,

ontal n asy tric car n at ons and
are @zqéngafwrmetsig@ate@raﬁ "compeutts)i b terreompouad (g5 8eGoEding tntihecrresent

mvet?t%ﬁ%%éé@%&ﬁdt&%gﬁfesaﬁt Qﬁen'iRgr‘? ﬁﬁgﬁ)@ﬁg rcéﬂ*étotalz%' Eir%fyrfbr‘?n R.g.in

free Fgmpinctberiern of a wt irhe forsyt-a splvatRag) in b rﬁq’mngqfr@@alband a
[ ,%gg
solvé}E eé&ﬁggtflﬁds i fcgrnﬁn%gérne dl?é\'/elﬁg She |ért8éji'hel§1<é ?Fbpaﬁé?fon of compounds
of fopmuierh @omaoundngﬁ fmrrrula:kb n’pomay abDWE b@WﬁMe& phagnaegutical activity, e.g.
I (R- or in the
S‘m"%g" la?f Clon@yn%ﬁ()fg?rnwngtl ‘he formof m xtures thereof.
the ami ne group of the amno acid residue, e.g.
In ano‘%]]éf as Ect%ec’ hr]leg#e&yhvernﬁéh gH)Q/lde &)Ipndoﬁn@‘ay *o%glgqgtr laﬁfﬁ)rmula Itin
trog errdene ring nay in the
the f0B) oCashlit. gur ation, in the (R -configuration or in the
formof mxtures therof. Isonmeric m xtures may be
separated as appropriate, e.g. according to a nethod
Suclasaltsdneledd prefeathbly pbarniecaiticatly pecaptableesalts, Jittwuph bamaceutically
unach\ét%ﬁ{e so%s 'aﬂecljgﬁ %%genéﬁ.r‘;g&?@?’ﬁ}'% 6.%5\%.&?{ /f‘)ﬁﬁﬂ:tatlon ipurposes.
m xture. The present invention also i ncI udes

aut oners. o rmul a |. or .of r nul
A s B GBI RnY BePtenlic®pEhal ity ot et pejg aoaon
salts incltde s4itst of lal gonipongd of fwmokammo ohfbroblat lhmtl"pareaexdi e.g. hydrogen

e e oA 3 R BB troore

aCIdﬂ@QI lﬁmj’rdxﬂﬂcmc aeiddor mmodﬂasrg; actt, prefenablydydroehlpric bondaA compound
as convent SQNEr S

of hneedet PAEEBYT PhES BESERE Mipo chUPat By oageod fitne form of
salt; Bh@eResvefsd. Atdoengound ot theqmessint mvetiopdmifrde form or in the form of a salt

and in the form of a solvate may be converted into a corresponding compound in free form

or in the form of a salt in non-solvated form; and vice versa.
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of formula | or of formula Il conprising the steps A)

for the production of a conmpound of fornula I or of
woormuia3l | wherein 0 1 is piperidinyl, and ther/apives/ 008059

resi dues are as defined above7 conprising the steps 25

a) reactlng a conmpound of formula R6 Ir)-- RS X |11

X 111" of of formula r)-- Prot Prot wherein Prot is

a protecting group, e.g. BOC, X is -SH or -NH ALK,
A cammpuRd of e RIASENAINentioremay eyt in feaifosn ©F eurevisernes or mixtures

e S0 T AT e Rl B e b e o of the
preset inuention Imayh g+ ednteiRasyremetrigreathontaterys gnd oy thugexist in the form

of e%&on@?@o# é]gstQIteGEBn}e?@sséM&ttﬁé@thgfeo‘# &f % r}ggerﬂgl%g eAn)stymmetrlc

ecting the rogen
carblonrajgomne ) t@dvrmiulﬁdambxarmetﬂaqmdsnepbapreseet ig. thcbe uS(S or (R,S)-

con%uer}:?ﬂén:ﬂgﬁrjﬁgerfé@ éﬂzto? éghgorgﬁpf%%ﬁ] q:oqfexgn%égghg ,'déjlpebound via

ot her
the @@udé(ftbmfeeipiabﬁduee nng i @ewhpogdef dampteuinat of ioranuteel] may be in the

%‘1} ﬁpthg) S \A%érﬁlgal%.tlg % i ?or?rhéfgrﬂxta%sg(hel%g: E!gé Qtf1§ %Fﬁné group of the

I ne”of I e
amnm)aq:)@ tasitiuef efgovaahdlca hlsltldmyhesnduen wWRich is atyleting taeinittogieafatom of the

pinef e it ey 5B I} B8 (Brsngeftiop i M nlnalih 8in the form of
mnxthurestthei*oh esommhctmletwémhmay beseplaretedaseappmpdlefe gyl aa&wmag toa
t he am no

t
metl?cgis? wvgén eﬁ&fhﬁ INPUSH {ngé%r.[%ﬁ pg?sglg mg? 6}{ 'B‘H?éﬁs ¥ gompound
of theqiTpsamn ﬁlwelﬁtlcfndﬂ By &otnerlwf@ﬁearm iR@an $sofndrie Shiduee. qfhe?pﬁesent

v ates Mgdas Ut CLiorRUR ¥ sbiBHedh Whefe lidrerta cag exist

Prefériblytte eofiyuketiohén tHemitilinging of @rgaipadn®bf therpredent invention is the
obt ai ned | obtain a conpound of fornula

d)
samg as\Aﬁ’]@l”@ %ﬁalrxzpm%t?egﬁ‘a“qm are deuterium and Rl, R 1
and R5 are as 15 defi ned above, B) for the production
nd of for or of formula Il wherein

of . a co u
'SOW%'Ct"é'ﬁ“%H%B% PERATAL af@PPfqPr'aieh% Ot BEGCEHDGr DBYANAMNIRYSYY, to a
methdd @ donderttidhal, & 6B DUPPKOHGFNY! , a) reacting a

compound of formula
In another aspect the present invention provides a process for the production of a compound
of formula | or of formula Il comprising the steps

A) for the production of a compound of formula | or of formula Il wherein

Q

! is piperidinyl, and the other residues are as defined above comprising the steps

a) reacting a compound of formula

R R,
X '
of of formula

1 )
Prot Prot

wherein Prot is a protecting group, e.g. BOC, X'is -SH or -NH-ALK, and Rs, Rg and ALK
are as defined above, with a 22-O-tosyl-pleuromutilin and tert.But-OK to obtain a
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60 Prot" VIII N1 20 Prot' wherein Prot' is either

a protecting group or the residue of a protected am no
wa@eiod/o1g3y. wherein the residue of an protectPdI/a&Pi008008059

acid is as defined above, anggProt" is a protecting

group, e.g. -CO-CH3, in the presence of DBU to obtain

a conpound of formula V T3COProtl N Prot' 25 wherein

Prot' and Prot" are as _defined above, WO 2004/011431
cPupPEmbOiFeIows il wherein B) isracproteching g1eeP8-8¢ BE: ard Heoiper

.ot " . d of formula V to obtain a
r%)l&'ies afr%l %Q‘gf@ﬂﬁ%@?@?{%

mpoun ~formula’OHd VI Prof wherein Prot' is as
b) dgpratenting donitrogen group ehthei pigeriding Migiin @xgprepasing obtpinged in step a),
. ot v .
SETRUPS S PPN pIERIBIRUA 1585 KB hcrogon
tihi\othekiesidgee arcoamidéfined abovanbt ai n a conpound  of

o) oy oopgonHIHBTR At soRD R ap iee prdlereg g g protectd
annigo 'asid,_d%gj \raédfle abbistidinericl obidin a earowdung of fiernpial eehéraig R is the
St APoPES phadedl PR of Bogiha ey Boc-
piotectdd 8alinet ardiisfidinemndi the othler rdllues ateyaly defimedabdve,he

ther .resid are a fined X r vin .

o) BpBTetbd R D Yo PR e B g GRELEY ehfBihed in step

ctd otwtain accatinpdun@rod formsilat Ineheresi RiLie aoksidugobdreamiad acid, e.g. valyl
ami cid,. t bt ai.;n a,conpound of forrmula | wherein

ogfetiistze.oyinRq fimbre Al FURAHAIIFRIE: “rs i 5 the

e) op@isnaliymt@tueing dsutedumdntd asswihiioad of foemula | obtained in step d) to obtain
a compound of formula I, wherein Ry, R; and R, are deuterium, and R, R’y and R; are as
defined above,

B) for the production of a compound of formula | or of formula Il wherein

Q

! is tetrahydropyridinyl

B1) if the tetrahydropyridinyl is a 1,2,3,6-tetrahydropyridinyl,
a) reacting a compound of formula
Br

O-Prot"
VIl

N
|

Prot'
wherein Prot' is either a protecting group or the residue of a protected amino acid, e.g.
wherein the residue of an protected amino acid is as defined above, and Prot" is a

protecting group, e.g. —CO-CHj, in the presence of DBU to obtain a compound of formula

@O-Prot“

|
Prot'

wherein Prot' and Prot" are as defined above,



resi dues are as defined above; B2) if the
tetrahydropyridinyl is a 1,4,5,6-tetrahydropyridinyl
w@rommaBi ng a conpound of forrmula X VII N PrOI/EPANMIB/008059
2004/ 011431 PCT/ EP2003/ 00805%, _- 10 wherein X and
Prot' are as defined above, wth
22-0-tosyl pleuronutilin in the presence of
n-butyl-lithiumto obtain a conpound of for
o) TPPOVRGHTS RIofc}id SroMp el Borist pampeindsy foreiy o Rbtainsa compound
dfidnula Wherein Prot' is as defined above and the
ot her residues are as defined above, and 5 b) renoving
the protecting Prot' if t' is a protecting group to
obtain a conpound of QH whegein 0 is a
1,4,5,6-tetrahydropyri R7 is hydrogen and the
ot her residues are as i ned above; or renoving the
protecting group fromthg residue of the protected
amno acidif Prot' is Ee resi due of a protected
vﬁm&imP&ﬂ'ildasﬁeflﬁéHﬁ)dWea conpound of fornula I

0 1,4,5,6-tetragh t he
5 o) rFRNGE D i B ErbPohe Hariin Wit ag%sga'a@ﬁ%% ghd the
nassylRed olitaided batviehiaplsureratiites orfH iy Fsldusam toodbtsin@ compound

ese |nvent|on a conmpound of forrmula Il, and, in 15
ngﬂﬁ @d& according to step b) to f) of the
present i nventl on, a compound of forrmula |, wherein O

Iy piperidinyl, Xis S and R6 is hydrogen may be
obt ai ned by reaction of a conmpound of formula O NIV
It 20 with thiapleuromultilin and A1203 to obtain a
xt $raet.313.Ctatppbydrepyriding,anthibe other resfddeesiare |ydefinedabove, and

r&ﬁ%nﬁ%fh‘gﬁ:g t?Ef?rﬁ;gPro? ie Prol%%:ﬁ g?d}gct%ed'rguﬁto' SbtARNG Rndollfd of

conpo m Xt ure
10 formula | wherein

Q

I is a 1,2,3,6-tetrahydropyridinyl, Rs is hydrogen and the other residues are as

defined above; or removing the protecting group from the residue of the protected amino
acid if Prot' is the residue of a protected amino acid, to obtain a compound of formula |

wherein

Q

15 ! is a 1,2,3,6-tetrahydropyridinyl, Rs is the residue of an amino acid and the other
residues are as defined above;
B2) if the tetrahydropyridinyl is a 1,4,5,6-tetrahydropyridinyl
a) reacting a compound of formula
X'

VIl



WO 2004/ 011431 PCT/ EP2003/ 008059 -11 hydroxy group is
in position 3 and the sul phur group of the

wWo bdoaplrar omutilin is in position 4 of the piPErERINF008059
ring, and in the other conpoypd of the m xture the :
hydroxy group is in position 4 and the sul phur group
of the thiapleuronutilin is in position 3 of the

[ rin i oi S, ture
e T AR r e 5t Artos B BoRbasoBY Aot indhe Presence of
nvﬂsﬂtyxmtrmuheo ebizpoa bekpaindfaffortuta Il whersn be treat ed
further according to steps b) to f) of the present
lmvention to obtain pure conpounds of fornula |I; or -
r egi oi soneric m xture of conpounds of fornula II
be treated further according to steps b) to f) of
t hie i {: 1
cor r Sepond SeSERbICRRidRY, R F PG WRERIE PG g5 deined gogve and
the giheriesidugs arccasidsfined abeysaeaded to obtain pure

5 b) rﬁgﬁﬁ%ﬁ%}r&‘ec Jl:d)ﬁmi‘ln%rbt' is%?@%i&‘i.h&@m%& t6 %g{a% 3 8%hSund of

fomuntewlgreiphy. |If in step A)c) of the present
invention the amino acid is used in the (R -form

(R -valine, 15 (R)-histidine, a conpound of
forgpula | or Il is obtained, wherein the am ne group

he (protected) am no acid group attached to
nittr RGEN 45H, @Jf@tﬂfhyﬁﬂb@¥rwlr8¢ IR,dé ﬁﬁjrb?é}garhcﬁthbfbtﬁé?%&(ﬁ)es are as
confjquration; and |

of
dp Rel;t ?rHSmQM‘inﬁéheaEr OEPCF'EQ 8%0&8 fiom wﬁée\‘('@ﬁ ofthe protected amino
abidgr. Bro} ivikirégdud &) a piofdcted aifino AciaOHnA a(bfonfp%[u'%‘ bffotmula |
11 i s obtained, erein the amne group o
W?‘EF‘*’(HT ected) anmino acid group attached to nitrogen atom
of the piperidine 20 ring is in the
configuration. Protecting groups in a production
gess include appropriate protecting groups, e.g.
gch as useful in organic chem stry, e.g.
pl els )b OHetnalyldeopyddingl, Reisghe msalue of Engnagnmagd aad the other
re%?ﬁ\jé@%"éggﬁleﬂ e%%v@s BOC or -CO CH3. 25 Repl acenent
rogen Aloms 'R a conpound of forrmula | or of
forrrula I, e.g. inthe form of a salt, by deuterium
Q
In a@l‘g dn%%}’re?%s&@d’to ﬁ% &Qégen?@g%@g)htsf%drﬁo%hd%f %rr&ula I, and, in
15  consmquenad, pg. Bocading i eiep dé sxh) iobthe pnesenit rmvemilog], alogmpound of formula
IwheF?q tment of a conpound of formula | or of fornula I
deuterochloric acid (DCl) in an appropriate 30

| vent (system) and isolation of a conmpound of
< f§rnu|al or of formula Il, e.g. in the formof a

10

I't, wherein hydrogen atorrs e.g. in the neani ng of
R3 and R4, are repl aced deuterium atons. The
pr 'éleetr oWl &fis § FuhBold HMdFBSG'f B\abfr@%’bia“?ﬂd kyt repgfiamafa compound
of fotrhutawherein RL and R, is deuteriumnay be carried
out as appropriate, e.g. according to a nethod as

conventional, e.g. via at nent of a conpound of
formul a WD 2004/ 0114 / EP2003/ 008059

rl\l v

Prot

20  with thiapleuromultilin and Al,O3 to obtain a mixture of compounds of formula |, wherein R,

is a protecting group, e.g. BOC, and wherein in one of the compounds of the mixture the
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-12- /| CH2 CH3 > CHRO 11- 14 RR ..M. M~ CH3 H3Ciii,

IX HBCRL R4 0 R3 wherein the carbon atons carrying
weRo0an0ti4R 1, whi ch both are hydrogen, togetherP¢DEP2083/008059

doubl e bond and wherein R2,-RB-and R4 are hydrogen,

which is a known conpound, with deuterium to obtain

a conpound of fornmula I X, wherein R and R, are

hydr‘é%'%;ﬁd’u%)q itioh'3 M the @UI&B@@@?E mlel? rtrﬂg;i@dro uﬂgn js inposition 4 of

cting a conp
the piper lqunm @nddletheeqthermoam@umm R8 naintdreRthedaydrolxy drapds in position

e Y

regitﬁi@wmam(ambdtureumm,ﬂm n, R1 and R 1 are deuteriumand R2,
i esi due whi ch
-sof5ata B Sy B850 Sl SRt bt fprmula 1 may
be treateGHAher a]:@orldntgeto isteghis &) &sf) ioh tHehpegeme raveatidnad obkain pure
o) rnula I includes conpounds of formula
Co’ﬁ?{;%#r}ﬁ%g\ \9,r VI, VIT, VITI or IX and are known
- theoeglmmymtmc obxmrmﬁ‘cbo&mondh mTQOrtrmJIalllmi)thtr@@ed further according to

stefi? DY s B e Y 7o TRR B Safaiy S phame! Shgesbopaipgdsgioigmers of
compasumistdf Goraiuja owhiels mil@sremdask Sepaeitad tolSbtdiRPued BRAPILNS of

the present invention, e.g. including a conpound of
W Pﬂula | exhibit pharnacologlcal activity and are

Sepéaratisrebiegiolsdaiand mag beltarfsacRtbs aphopridtbCe. Q%W#Bﬂéto@?aphy
formula Il may be useful internmediates in th

preparati on of conmpounds of fornula I, whi ch

If in ﬂ@me)rof theyredbsianwrnhbiite Shias BBiaH @@dﬁﬁ'th@@)lfwnﬁ Yo.g.(R)-valine,
simlar t hat of conpounds of 20 formula %

(R)-higt + 8 Compauy P foemilg b L igibtained, w@weé@wmﬁwn ehihe

(prote€ted) amMd a@:ﬁﬂ@@Uﬁ dfadtedlt® hifeban aldm oSt Wiperidine ring IS in the (R)-
antimcro anti bacterial, activit

conTGRIAIPICAIY | esomi it of s PioRenEERon dgm emine asabisaspad the (S)-

formee .(SPAHeN E)Histimeba e Pbéﬁd Sueimds | 58 E%Htémé@ viRkdin the
agaj hst gram 25 positive bacteria, such

am'“&%ﬁ%?%%&%’&?céﬂw aminoAid greun @dpehesio sitragen @éqm ©lithe piperidine

ring gy@g@x@.cc ratlonept ococcus pneunoni ae, Mycopl asns,
Chl anydi a, | i cobacter spec. and obligatory

anaer obes, e.g. Bacteroides fragilis, in vitro in the

Prote%ﬁﬁé g%dp%tnh Q@)r&ﬁ:%ho@ﬁro%é‘sr |F'?<§1!Jcljé15ﬂ>[98pr-'ra€?§ rot@c‘ﬁﬁﬁ é;‘ij&g)g £9. such

tronal Conm Clinical Laborato Sta
as us(qu ggag@gph’en]]ﬁgyuﬁ@n(pleuro)mutll|n chemistry, e. g protecting groups as

conventional, such as BOC or -CO-CHs.

Replacement of hydrogen atoms in a compound of formula | or of formula |l, e.g. in the form
of a salt, by deuterium atoms may be carried out as appropriate, e.g. according to a method
as conventional, e.g. or according to a method described herein, e.g. by treatment of a
compound of formula | or of formula Il with deuterochloric acid (DCI) in an appropriate
solvent (system) and isolation of a compound of formula | or of formula I, e.g. in the form of
a salt, wherein hydrogen atoms, e.g. in the meaning of R;, R; and Ry, are replaced by
deuterium atoms. The production of a compound of formula | or of formula I, wherein R, and
R’y is deuterium may be carried out as appropriate, e.g. according to a method as
conventional, e.g. via treatment of a compound of formula
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WD 2004/ 011431 PCT/ EP2003/ 008059 -13 M/-A4 Vol . 17
No. 2: "Methods for dilution Antim crobia
weemgopBbi | ity Tests for Bacteria that G ow PCT/EP2003/008059
Aerobically - Fourth Edition,, Approved Standard” and
e.g. invivo in systemc infections in mce. The
active conpounds of the invention show an surprising
overall activity spectrum 5 In another aspect the
present invention provi@g Ha conpound of formula I,
e.g. or of formula II, qorgisg,as a pharnaceutlca
preferably as an ant|n1cr.-|. such as an antlblotlc
For pharmaceutical use /a co ound of the pr esent
i nvention includesggne(ar Ryor e GH) preferably one,
conmpounds of the present ifnvgntion, e.gy a conbination
of two or nbre co ) [/ the present invention. In
a further aspect vention provides the
use of a conpound of esentR, i nvention, e.g. a
conmpound of forrmula | e.@: of formula Il, for the
nanufacture of a 15 nedlcaant e.g. a pharmaceutica
osition, for the tre robi al di sease
wherei he&ﬁm%u 0 Carving a 860 o HFE@OWrsgﬁf@ﬂFa%%efﬁer form a
doubl@ebsd A wabRH R4 Ff3ra%mR§ta@@ hydr@@em? QUhsch iQH IkABWn compound with
St rept ococcus pyogenes, Streptococcus. ynoni
deutggjuBploabiain acemaryad af lorgula 18 WP SIB R AR R Acfegterium and Ry, Ry
and RQ%FHWr@é‘ena@ﬂd ﬂmh'eG?éan g 8BaRpORRPef fermtlila |X1CWHé¢élﬁ]R1 and Ry are

penicillin_or nultidrug-resistant strains, 8 of
deutefivieand &ac Buanp Rearromidagenasrprapeipicd rerggag@rdm to a method as
con\)éﬂﬂ&%m‘(S oBtdi® §'c§ﬁ198ﬁnc§<§frféﬂrﬁlﬂa | 8 & foPAuldN! PREERC Rlﬂénd R’; are
faecium_e.g. and including nethicillin- resistant
deutgtivrgiand RzeRgan® R4 g{q}lwangg@oedﬁg regigue highig chemically not affected
byd haRRAakeh, $§8©0-ch,@H. H pylori. In another aspect
e present i nventi on prOV|des a compound of the
pr esent invention or a pharmaceutical conposition of

lnter%ﬂé%ia‘?%seiﬁ%é R}éb;é?é?bh%@c&ﬁﬁodiﬁj% of PorinliB IRRERAsohfduRGS 8f formula

medi canent tTor the treatnent of m crobial diseases.
HI, 1 nlVa Vi Mk M'eN”h@rdé(cﬂn(ﬂ e kpowaanmayrheeghizioed pecovding i @ method as

conVBRERS. A m:g%&,ﬂs%s&fbemherém@g o SARRESUHRY, e.q
rlse Isterin i n need of such

analog@a?ll)ﬁtma peacess fa@cm\&seetlormlrmms d@fscr@edéﬁmnd of the

present invention, e.g. a conmpound of formula I, e.g.

or of 30fornu|a||, e.g. in the formof a .
The phapoads afithepresemtpogintion e.g. inml@mme gempeigrid efdermula I exhibit
phar%ﬁa%%{ ﬁggﬁ a&i@@/ Q@%%%b%@% ugégfgla ?6&&;&\% oTL'JhreScompounds of
formuler iy mag penisiefud) intgrotediatesrin tlme(aneparetlom hcamaninds pf feamuled, which,

oS, BRS04 € RBLRA G oF oo o

formutavsent i on enpl oyed, the individual host, the node of
adm ni stration and the nature and severity of the
conditions being treated. However, in general, for

For exdnslé,aé activerempousds of thapgesent invention (e.g. and compounds of formula

I) show antimicrobial, e.g. antibacterial, activity against gram positive bacterias and gram
negative bacterias, e.g. gram negative bacterias such as Escherichia coli, and against gram
positive bacteria, such as Staphylococcus aureus and in addition Streptococcus pyogenes
and Streptococcus pneumoniae, Mycoplasms, Chlamydia, Helicobacter spec. and obligatory
anaerobes, e.g. Bacteroides fragilis, in vitro in the Agar Dilution Test or Microdilution Test
according to National Commitee for Clinical Laboratory Standards (NCCLS) 1997, Document



10

15

20

25

30

manmal s, for exanpl e humans, an indicated daily dosage

is in the range fromabout 0.1 to 3 g, e.g. 0.00125
w@tdog/o1a3n. 0375 g/ kg, of a conpound of the preBEEP2003/008059

i nvention conveniently 5 adgi-nistered, for exanple,

in divided doses up to four times a day. A conpound of

the present invention may be adm nistered by any

M7-AF G i Wy oot s clior AR 0BT 7S Bl Tl Bteria that

GrowPRérepicamyal IPpurtk Bdition] ASprovid Stahfirdaseeldsi in v1vo in systemic
intramuscul ar, .subcut anous gdm ni st

Ll
mfecithﬂ§| in g]upc-g/ Thg a@ ivg mmnﬂ@ of i na\(ﬂng%%"nﬁm ap ﬁyqpélﬁlgg Zleerall activity
speciri¥hl at racheal administration, e.g. in formof coated
or uncoated 10 tablets, capsul es, injectable solutions
or suspensions, e.g. in the form of anpoul es, vials,

In anbfher bésed fhrerbr@éerﬁ‘ fre@Afon @6lides #@6HPSund sHTainalla p@/@@f of formula
foans, tinctures, lip sticks, drops, sprays,

Il, foruse s Bhasmaselisals Preierably aS@nganﬂrmPramah é@%@s %ﬁw@ﬂot'&o
macrol i des, such as clarithromycin and azithronycin.
The corrpounds of the present invention may be

For pharmatestied gge prsormeundphihg Prepentinyertiopdr@ifdasrel gf more,

[ r
prefe?ﬁff@ﬁ@%ﬁlﬁé?éds onh@ Rge%@gtgﬂégﬂgﬁ ds!yé Iérj]&)trﬁﬁe?h%tbdr%‘l n?fg\'% 8t more
commrrdapfethevr@eebwp@mas of the present invention in the

formof a salt exhibit the sane order of activity as
t he conpounds of the present invention in free form
In a fopghéraspetithé prasket inwniioo brayidesitheiuse ofzcompeimdmite present
b I

inveridf, €528 EobpolR T ORI g 6 3SR, D RETRERGR of o

medlcameminmgnaphmmameulmabn@mmSIm éor thentseatpieat ofer miarotyalldisgase, for
exa ‘feé Jr)ﬁ/agdllsg%%q‘hédla@i%? h{eér% aﬁpﬁ%ﬁl@e% ?rﬁgté ap! lococcus

aurels) Stregtocbecus qbyogmmsnatrepmeqccum pagtinedniaevdiysopireme, Chlamydla e.g.

(o e. -

C.tr cgl?)‘lﬁrwugﬁ% ?ﬁ% F) &h%%&?%éngﬁ?%}ﬁg{&&%a@%e‘?%e&éI—:E}. m%ﬁ‘ﬂﬁ\g penicillin or

multiglugrresiseot s'stcaénsl p.gaof Birepta€ocays pheumoniass geg. anatuding
vanc{)rﬁgﬁ}l)’-rg%stgﬂ C% _8' gf Of:'ﬂﬁrltoléﬁ ?F%enc%ﬁ %8 eandein&udl}% %thncxllln-
resistantrbraiad, ieon ©F Staphtnllocdmwh .ummarandmwlxaatdrwpa@t e.geH. pylori.

agents are packaged separately, but instruction for

si mul taneous or sequential adm nistration are given.
in anbmeaemdmtheqse@mt invbetiq greddes a nvmpbwmhofph@presest iavention or a

eutic 2l nd .8 30 f

phar R TRE e E o Rl P e MR Bk R 47 p PR P €
medioaiment.for thefrebitmient lo&midrobididisdases formor in the form

of a pharmaceutically acceptable salt; e.g. and/or in

the formof a solvate; in association with at | east
Ina fQﬂEerF&t@bBﬁﬁ@ prasent mvéﬁh@h mrcﬁmie,s semgthod af treatment of microbial

nc) U

disedips PtgoTFgRes PTERRdP pisyRlEEtn NeaRpT it teatmgghanefiective

amom@fé\&ampem&mf the bregheineaion 5.6 S torapoureisef formula |, e.g. or of
Wettlé}g %ents and/ or . .emul si fiers,
¥y

form3 ok 108 Lortestia A GRcRe 2 00MROPIAR ]
PCT/ EP2003/ 008059 -15- regulating osnotic pressure
and/ or buffers. |In anot her aspect the present

Trea?“?ﬁﬂéﬁ‘tcl'"{ﬂ?sHFBW%?”QPWQV%EEEM i cal conposition

For a@ﬁﬁﬁﬁr&blél@lréaﬂneﬁthme%rp &@iﬁbtd dvéagé dinof cfdﬂ#éd‘l &&ry depending upon, for

risin not her ceuticall ve
examp enrt)he che |c§‘ nature an armfﬂlt(ok(l;netlcy a o a comr?ound of the present
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5 Such pharmaceutical conpositions nmay be manufactured
according, e.g. analogously, to a nmethod as
w@enenBbnal , e.g. by m xing, granulating, coOBCT/RB2003/008059
di ssolving or lyophilizing _gpocesses. Unit dosage
formmay contain, for exanple fromabout 0.5 ng to
about 1500 nmg, such as 10 1 ng to about 500 ngy, e.g.
to about 100 he conpounds of the present

mvemwmmp@he%r%e @aenquabmﬁt | the smade b pdministialior ané Hignature and
sevéfﬂ;‘i‘ﬁf t'ﬁe cBnditionsMRify IrBAEY. 1A |§§?H@prb?’saﬁsfgctor‘y%§mt§ in larger

axis and in the treatment m cr obi al g
marwaalge%r grangple dymass, amingisaied|dally dereigeds inftaewrangsifepn abeiit 0.1 to
349, ‘éag% 0850125 g¥kg @%jﬁqlg%ldf”a éﬁ?ngoljegg ngr esenPinvention conveniently

ficial” I'nsem nat
admréﬁhmdqt@égxamnlealnoinh@d dessecp to fwrpn@g@ﬂam nvention

A co?rfﬁb‘ﬂpq SF 2 TOSRR AR N ran? By laﬂm'irystgrfg tiyoing%ganvﬂ 181 Foute, for

use as a veterilna
exaraelpmerallyeem gshing masehbumal pfﬁctall, dess, @nmaﬁnatmmdp@*entera"y, e.g.

lncIJd?{dTH ré\/elnou§ ‘iftrarfliscd arfffbgH’Ja Wﬂué %dmlﬁ%fraﬁ#hepp{og)&% l)?at 'é) nncludlng

veterinary conp
epicvieneoiis amyanaga}nntratracMabammsHamce gt mefopm ef evrtted or uncoated
i.nv i . i . r
tabléﬁ%‘,oc%%wg%n@@é’t\églg%?blnﬁgﬁs%ﬁdes ﬁy or[ge %2} fpl t]:l:"argo%rkbﬁf anépodjles vials, in
the oo toé cieansdgalegsstesyitihaler ponger, fmmsatimntunes,t lgr stmlgs tdoogs, sprays,

{ tl
or inife Totfl GuabAgE, <£0- 4T 4o RIPTIRL GGl 6% SYhamu
clanihromyscugand azithnenyam.m of a veterinary corrp05| tion. For
d

The S3eBlndsa e Pl IRV oy o Ayl e B g Bt 2var
phardegpentialiy acmtahle?sals Iezgci‘) aaradlda@ml |t|f0ﬁ shher aietdralaltt am@h fréeform;

exa ro act
ontif i R T PLiTa sl T oRtEeReSh e ihe B RRiiteh &t g form of a
salt exidiit Melsam@errdén afacthétyiasthe eogpouhds ®f thevrekent invention in free form;

.Prefer eﬁq es i\ drinking water are fromO0.0125 to

Opt'%’ag%'ntb? %a?r?q @arly 0.0125 to 0.025 g/ni; and in

foodstuffs from 20 to 400 g/rretrlc t on, preferably 20
metric,ton red to adm nj ster the

A cotg&o%gg g{g‘ﬁﬁé%ﬁ?&'&'”&?”q%énwg g%f fléiala%rpaceutlca treatment according to
the gre€3ditRREARIOABNDSr in-cbmbii=tise mth bAY BNofNoAST Qharmaceutlcally active

vet ent t ens. .1 n r|n 1N wat er S 1n
agent e Rer g e Dol Bt 2 BPda Peh e PRYTOES
Comblhatibgs heluge ﬂiedomhbnﬁétmana RHhatWo [oF ité @hamﬁ&euiwly actlve
present |nvent|on rovi des a

anot her
agerts Ao ie Fi F foniclis, inylie twa or morgypharmageigaty petive
agerlt b separate formulations are sold in the same package, e.g. with instruction for co-
administration; and free combinations in which the pharmaceutically active agents are

packaged separately, but instruction for simultaneous or sequential administration are given.

In another aspect the present invention provides a pharmaceutical composition comprising a
compound of the present invention, e.g. a compound of formula | or, e.g. of formula Il, in
free form or in the form of a pharmaceutically acceptable salt; e.g. and/or in the form of a
solvate; in association with at least one pharmaceutical, excipient, e.g. carrier or diluent, e.g.
including fillers, binders, disintegrators, flow conditioners, lubricants, sugars and sweeteners,

fragrances, preservatives, stabilizers, wetting agents and/or emulsifiers, solubilizers, salts for
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RaP2 5 R5P2 R3P2 wherein R1P2 and R 1P2 are hydrogen
or deuterium R2P2, R3P2 and R4P2 are hydrogen or
walewsmti4sdm and R5P2 is hydrogen or a resi duePOf/ERI003/008059
am no acid. 10 In another aspgct the present invention
provi des a conpound of formula CH2 CH3 CHOH 0 X P
CH3 R23 3 Ins H3C N R1IP3 RIP O R3P3 R4P3 R5P3
wherein RIP3 and R 1P3 are hydrogen or deuterium 15
regulgtipg osptig PEaRgurMEl/heiffRladr ogen or deuterium R5P3
I's hydrogen or a residue of an amno acid, X is S or
N- ALK, one of the dotted lines is a bond and the_ other
In anethercaspepidhe presentinwgntion @revidesaipharmaseyticakconpasifion according to
) : ¢ it : = . 3.
the BRGSO i SORPRERS gt B o dob GoaphcOoln:
ALK is (Cl.4)al kyl, e.g. nmethyl, and WO 2004/ 011431

o= 17 ' . C2-
suRSTARERLERA B iors PRIty 43 ol gy, o
methodiapemnventiorad ed@thyedixingngranilsting, geating. dissolging or ephilizing
prooetsgeesr dotted line is no bond, then Ac is other than
Chy rogen. 5 In the foll ow ng exanples all tenperatures

Unitadosagenfoimgnaesor@aih sfousxan@le.drun abeutdz morte @bewt 1500Heg, such as
1 m 9 L0k 380 ARP %Y 13hY 'Sofh Sod'Rigd:

The compounds of the present invention are additionally suitable as veterinary agents, e.g.
veterinary active compounds, e.g. in the prophylaxis and in the treatment of microbial, e.g.
bacterial diseases, in animals, such as fowl, pigs and calves; e.g. and for diluting fluids for

artificial insemination and for egg-dipping techniques.

In another aspect the present invention provides a compound of formula |, e.g. or of formula

I, for use as a veterinary agent.

In a further aspect the present invention provides a compound of formula |, e.g. or of formula
Il, for the preparation of a veterinary composition which is useful as a veterinary agent.

In another aspect the present invention provides a veterinary method for the prophylaxis and
in the treatment of microbial, e.g. bacterial diseases which comprises administering to a
subject in need of such treatment an effective amount of a compound of formula 1, e.g. or of

formula I, e.g. in the form of a veterinary composition.

For use of the active compounds of the present invention as a veterinary agent, the dosage
will of course vary depending upon the size and age of the animal and the effect desired; for
example for prophylactic treatment relatively low doses would be administered over a longer
time period, e.g. 1 to 3 weeks. Preferred doses in drinking water are from 0.0125 to 0.05
g/ml, particularly 0.0125 to 0.025 g/ml; and in foodstuffs from 20 to 400 g/metric ton,
preferably 20 to 200 g/metric ton. It is preferred to administer the active compounds of the



BOC tert. butyl oxycar bonyl DBU
1, 8-di azabi cycl o[ 5. 4. OJ undec-7-en(1,5-5) 10 D ast.

worRoos1r31 of di ast ereoi somers EDC PCT/EP2003/008059
N- ( 3-di et hyl am nopropyl ) - N- gk hyl carbodi i m de EE
et hyl acetate EtOH et hanol Exanple 15 HOBT

hydr oxybenztri azol e RT room tenperature THE
tet rahydrofurane TBAF tetrabutyl anmoni unfl uorid
preseBt inVesiiion @ & \ateringay ageni o hriisds grlnwgwa%tmmsaatf%oqsglﬁ and to

calvgse&%w‘%l?géjrva yzfﬁ?cé . infth Rrm Qs B?II‘M §§rehfé%l‘fﬁép%?at|on¥a| yI

groups of ftfornula O
CH3 H2N CH- Ns H H3C H3C valyl N-BOCvaIyI

in i o BBk R Bl e Aot AYPrgilyd or mul 2
hi sti di nyl N-BOC- hi stidi nyl /

N- BOC- 3, 4- Epoxy- pi peri di ne 1§ QCUpaﬁound of forrmula WD
2004/ 011431 PCT/ EP2003/ 008059>-18- ONCH O O-_ CH3

CH3 Pleuromutilinis conplO of formul a

x
O
@m
u
0T
0

wherein
Rip2 and R’4p; are hydrogen or deuterium,
Ropz, Rape and Ryps are hydrogen or deuterium, and
Rsp is hydrogen or a residue of an amino acid.
10

In another aspect the present invention provides a compound of formula

wherein

Ripz and R’ 4ps3 are hydrogen or deuterium,
15  Ryps, Rsps and Ryps are hydrogen or deuterium,

Rsps is hydrogen or a residue of an amino acid,

Xis S or N-ALK,

one of the dotted lines is a bond and the other is no bond; or one of the dotted lines is a

group -OAc attached to the piperidine ring in position 2, 3, 4, 5 or 6, and the other dotted line
20 isnobond,

ALK is (Cy.4)alkyl, e.g. methyl, and
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25

CH2 / 18 19 "\CH3 OH 12 13 11 21 0 111., 14 17 HO
22 10i1 CH3 1s OH3Cl111 4 H3 86 81 032
w@@unoosti lin A group of formula O0111" 14 i SPEI/GPHOP008059

of formula Pleuromutilin, mgging the group -CO CH2CH,
Thi apl euronutilin is a conpound of formula O HS,~" _AQ
11" (14 22-0-Tosyl pleuromutilin is a conpound of
formula O TosO J~O 111" 14 10 wherein Tos is a tosyl

Ac igjhyslipgen pINCah23ayL e @rasaer i¢P¢Hss a conpound of

with ‘I‘ﬂ%f BreliRo M2t Z00H 9 3Ad 8le BIGHE BBREP RG89 %Poup BR: aFX BEtRer dotted

line isnothqne, thenAs-istpthes Ipndiygeadedi n- 3- yl ] - sul f anyl acet yl nu
tilin and 14-0-[ N- BOC- 3-
hydr oxy- pi peri di n-4-yl]-sul fanyl acetylmutilin 40 g of
In therfellowing examples all temngratuzs e inclegreasderisivs (Crapd agg encorrected.
treated with a solution of 1.576 g 5 of
thiapl euronutiline in 5 mM of THF and to the m xture
The édddloaingeabtoe\38t®ng apg usedBOC- 3, 4- epoxy- pi peri di ne,
i ssol ved, | F, are added. Fromthe m xture
BOCgl)bt ai ned g{g‘%@ylplsyc%bloﬁ ered off, fromthe filtrate
DBlbbt ai ned 4@Hdisrabidysiofsvhphnde@d-eoft.5-ahd t he evaporati on

Diasnt.es’i due mixtures of diasterecisomers

EDC N-(3-dimethylaminopropyl)-N-ethylcarbodiimide
EE ethyl acetate

EtOH ethanol

EX Example

HOBT hydroxybenztriazole

RT room temperature

THF tetrahydrofurane

TBAF tetrabutylammoniumfluoride

tert.But-OK tert.butoxide potassium
"H-NMR data is determined in CDCl; if not otherwise indicated.
Valyl and N-BOC-valyl are groups of formula

0

CH, 0
CH, Hsc%\ /“\ CH
H N 0] 3
2 CHy N
H,C

H,C

valyl N-BOC-valyl
Histidinyl and N-BOC-histidinyl are groups of formula

T s

histidinyl N-BOC-histidinyl
N-BOC-3,4-Epoxy-piperidine is a compound of formula
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conprising a m xture of
14- 0- [ N- BOC- 4- hydr oxy- pi peri di n-3-yl ]-sul fanyl acet yl nu
wao 2004018t 14- PCT/EP2003/008059
O [ N- Boc- 3- hydr oxy- pi peri di_ng4-yl]-sul fanyl acetyl mti |
in is subjected to chromatography. 10
14- 0- [ N- BOC- 3- Hydr oxy- pi peri di n-4-yl]-sul fanyl acetyl nu
tilin and
0- [ N- BOC- 4- Hydr oxy- pi peri di n-3-yl ] -sul fanyl acetyl nu
i n are obtained.
14- 0- [ N- BOC- 3- hydr oxy- pi peri di n-4-yl]-sul fanyl acetyl nu
t¥lin is also obtained by reacting 0.466 g of
NN- BOCGEHs hydr oxy- 4- mer capt opi peridine in 10 m of THF
)%h .224 g of tert.But- OKin 20 m of THF, adding
0~ t e Tttt ure obtained of a solution of 1.064 g of
22-0 @4 tosyl pleuronutilin in 5 m THF, dropw se
addi ng. to the m'x%‘;fjre btained 1 m of 2-butanone,
Pleurgmufifiy is camReEnd0f 'A% ct i ng to chromat ogr aphi ¢
purificatiorH, Exanple 2
14-0-[ 4- Hy)/oxy;- N- ( N- BOC- val yl - pi peri di n-3-yl]-sul fany
| acet yl musN i (oH20 1.5 nmol of
14-0-[ 4- hydreXy- pi pedi di n-3-yl]-sul fanyl acetyl mutilin
] Hof CH2Cl2 are treated with 1.5 mol
of HOBT,/ | { (R)-BOC-valin and 1.5 mmol of EDC
@ O8tirred at -1 Eppm the m xture obtained sol vent
I s{levapoy at ed, thge'evaporation residue obtained is
m wedi,®h EE and the m xture obtained is extracted

with O. t sat urat ed agueous NaHCCB3 sol uti on.
Théhgryani ¢ pha

phtained is dried and solvent is
evapor af ed

14-0-[4-I—@dro‘xy-ﬂ\l—(l\l—BCI:-(R)-val yl - pi peridin-3-yl-sul f
anyPeeeryimutilin is obtained. Exanple 3
- Q- [ 4- Hydr oxy- N- (R) -val yl ) - pi peri di n-3-yl]-sul fanyl a
Agr%“i)tcglflr)r[u |l in 1 mol of
-0-[4- hydroxy- N (N-BOC- (R) - val yl - pi peridi n-3-yl -sul f
om<@pylacetylmutilinin 5 to 8 30 m of CH2ClI2 is
reated with 1 to 2 m of etheric HCl, the m xture
tained is stirred at RT and

. 14-0-[4-Hydroxy-N-(R)-val.yl)-piperi~H Ry I']-sul fanyl a
s & vy pHGTTHPT TOPHET By it e B ABEE RN
Thia%@@nﬂjtﬁi@tseﬁc@ﬁpbdnﬁ df$eated by filtration. Exanple 4
004/ 011431 PCT/ EP2003/ 008059 -20

14-8® [ N- (N-BOC-val yl ) -1, 2, 3, 6-tetrahydropyridin-3-yl]-
Hs.sul Hanyl agetyl mutilin a)

<Mesyd loxynN- (N- BOC- (R) -val yl ) -1, 2, 3, 6-t et rahydropyrid

i ne 0.894\g of

N-(N-BOC- (R -valyl)-1, 2, 3,6-tetrahydropyridi n- 3-ol

di ssolved in 10 mMl of CH2Cl2 are treated with 0.844 ¢
22-pT odyigleurembgiliraisiancopypoudd ntfoamdla0. 31 g of

nethqpesulfonic acid 5 chlorid (nmesyichloride) and

stirrjed for ea. 24 hours, the m xture obtained is
Tos@r\gglj% with 0.1 N HC and CH2ClI 2, the organic phase

ot &l nedOi's(washed with H20 and aqueous NaHCO3-

sol ution, the solvent is evaporated and the

evaporationyesidue_s.dried 3-Msyl oxy-N (N

BOC- (R) - val yl )Wlle,r?,n 98-% %hﬁé{h%?%pyri di ne i s obtained.

"H-NWVR (CDCI 3): 6.1- 5.85(m 2H, Hi v, Hv),

HN%kQ%@%F@E’M@OZ&? of s > 2

HO
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10 b)
14-0-[N-(N-BOC- (R)-val yl ) -1, 2, 3, 6-tetrahydropyri di n- 3-
wQ@ kdo4mul4Banyl acetyl mutilin 0.235 tert. But- OK dPCHBP20681008059
in 5 mM of THE are treated wygh thiapleuronutilin in
10 M of THE and to the m xture obtained 0.789 g of
3-nmesyl oxy-N-(N-BOC- (R)-val yl ) -1, 2, 3, 6-
tetrahydropyridine in 10 m of THE are added dropw se.
Example hi xt ure obtained is heated to 90 and stirred at

14-GF N-BBI?—4:-]HtfrH{q‘ﬁ-g%ﬁiiﬁ19qll -SultdrRicel tutilin ‘%H%@-[ﬁ!-BOC%-

ueous organi ¢ 15 phase obtai ned i s washed
hydeoxy-pipéridint4-y§-seifapylacetytnutilin

14-0- [ N:: (N BOC: (R) - 1) 1n 263,
40 ot iekeld A Cintbnby Sy it Bl R QRN SRt of 1.676 ¢
of thiadledirgritBIBE rl 5 4l Bf BHE endab yror mpdure dbiaingdyd. 398w bf BB0GE,4-

t vl ili 0.2.72 L ' [ . .
eporroindidiig. oy i ondt Sip ERORI 253 BIE BolnB cbhufig Akosis
filters@bfff fram thefillratccobtgined solviéht énebapbrated oft amdethetevaporation sesidue
compigis:$ isiES & Do Rlp et Rubsidhogy o iagdy ot and 14-
o-[r\agd@d-rﬁdszw:pqwidM-yTeulfanMat%tyﬁmm? B sub}écmgsto Icmdmufno%ﬁphy.

-0-to0 euromugilin in_ 1 THE and 1 of 2-
14-C§-ﬁ\(-gﬁ)&hé%&)&m'dkh%ylﬂ'ﬁ}é'fﬁﬂYWEﬁyE“LB ?Sp‘ﬁed is stirred
14-GIN-BOC-4h droxyipitseridhs-gil-8 ey aceghmutiiis bregotstainedt ur e of
14-@f@gﬁﬁ%ﬁ%@ﬁgﬁ@ﬂéﬁ%3%{4}3%'%‘6 2R optaihed By t&Hdting
O.46$‘b|‘ ?N-Wﬂ?lﬁxtﬁﬂﬁnér@ém@bw%{m@é’g L) mrd%’(fm with D.—2t24 g of tert.But-

sul fanyl.acetyl mutilin (COVP S, su
OK BT i na TP CRPOERG! A sabiorsbf £ DEEarsberis-
tosy?l@?&n@cmhah Bel- THH) drRpMIdY &dding to the mixture obtained 1 ml of 2-butanone,
_14- O-%N- (N-BOC-valyl)-1, 4,5, 6,-tet_‘[,ah,ydr opyridin-4-yl]-
stirrigg pt B AN SePigeting $o shrpmatographic PYFTICRNPRopr opyl ami ne” i n
30 M of THE are treated with n-butyl-lithium (1.6 M

solution in n-hexane) at -40C. The m xture obtained
Examples2irred, warmed up to -10 and a solution of 5.02 g

14-Gpa-Byfrebg-t N EOE Yot 3y S BlpRlcbftetin 30 ™

1.5 REDI @PROOIAGVE0BY-pipefidin-bil-ailirodatetylsitiin digsdhvrd ipd mBof CH,Cl,
o BEAES W e loefo L R of RO SRR Sl i o
stirred att RIT.6 roimt the méduiesobddined salvent isReVapiated, tHexevaperation residue

obta@ﬁa}dgi . G éi'rvggﬁ%@ laﬁﬁ'ﬂ%%kﬂ{ﬁé@%%%ﬁ'lé’ Sxt}%?:{éﬁ With @.QQI HCI and saturated
aquéds-Na GO) sdlytibn5TBe brganiiphdse phtaingdns dried ndssdleant id evaporated.

v 5Pt 0 985 e A 0B B AR i
materials, conpounds of formula $H3OH O x j O CH3

Example 3

14-0-[4-Hydroxy-N-(R)-valyl)-piperidin-3-yl]-sulfanylacetylmutilin

1 mmol of 14-O-[4-hydroxy-N-(N-BOC-(R)-valyl-piperidin-3-yl-sulfanylacetylmutilin in 5 to 8

ml of CH,Cl, is treated with 1 to 2 ml of etheric HCI, the mixture obtained is stirred at RT and

14-0O-[4-Hydroxy-N-(R)-valyl)-piperidin-3-yl]-sulfanylacetylmutilin in the form of a

hydrochloride precipitates and is isolated by filtration.

Example 4
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RIEXHCHEX N1O0 REX wherein X, REX and RLEX are

as set out in TABLE 1 below. If a conpound is obtained
WO poogal431 10 form this is indicated in col urmrPGI/EP2003/008059

1H- NMR of a conpound obtai negg(optionally in salt

form is also set out in TABLE 1. TABLE 1 EX X REX

RIEX N Salt form(if any) 1H-Nl\/R-data Ia S BCI:

4- hy droxg pi peridin-3
14-Q-[NANABQCvalyl}-1.23, -tetsawdsoma(%néwll-mliqnylaqqtylrms"'n

a)3-%d%g Eﬁgpﬁgkﬁ: &ﬁ@ hyd. ridfien- 4- V!

0894, g-pify-(13-BLHC- leyalle-1 ,Q;_@E}‘-,tegr_ ;/nQr_ogyriﬁln -319! dispolvéldSi(nn‘llolml of CH,Cl,
are #h%g r%vgﬁ ?(%}4:%?’: %Pl’}ﬁ%ﬂ%ﬁmﬁggﬁrdﬁé a p’@ %f ﬁ’le%a@g%urrl]fonic acid

aneres
chloHt;I (m(aﬁglch}qldyeb antHeliyed #0r 75, 24, ouss, U5 mmﬁqlre pbtalned is treated with 0.1N

HCI ﬂn égstﬁe%ié%ﬁgk&% &!‘:@ w%ﬁé% 1-1 H 'and aqueous NaHCO;-

soluﬂorﬁﬁhensdlveﬂﬂud é\)aporate(ﬂélﬁd)thtmapm&)reres(d@F:@ drigd. 3-Megyoxy-N-(N-

oo QA S b B S Bl o

5. 85669%9@%3/4)&&05!9 NHCZQCE){.BW (REN, GHdSﬁOzm ZSQIQ(me‘EH (G Haif

0.233. téﬂﬂlk-mlﬂm’sl\fdd u) 53nl6:(f|THF dre tﬂelate);i \Aﬁth]tblaip@btomutlhn in 10 ml of THF
and to the mixture obtained 0.789 g of 3-mesyloxy-N-(N-BOC-(R)-valyl)-1,2,3,6-
tetrahydropyridine in 10 ml of THF are added dropwise. The mixture obtained is heated to
90° and stirred at RT. The mixture obtained is treated with diluted aqueous HCI, the organic
phase obtained is washed and solvent is evaporated.
14-O-[N-(N-BOC-(R)-valyl)-1,2,3,6-tetrahydropyridin-3-yl}-sulfanylacetylmutilin is obtained.

Example 5

14-0-[N-BOC-1,4,5,6-tetrahydropyridin-4-yl]-sulfanylacetylmutilin

2.72 ml of diisopropylamine in 40 ml of THF are treated with 12 ml n-butyl-lithium (1.6 M
solution in hexane) at -40° and the mixture obtained is stirred, warmed to -10° and a solution
of 3.44 g of N-BOC-1,2,5,6-tetrahydropyridine in 20 ml of THF is added dropwise. To the
mixture obtained a solution of 22-O-tosylpleuromutilin in 10 mi of THF and 1 ml of 2-
butanone are added and the mixture obtained is stirred at RT. The mixture obtained
comprising a mixture of 14-O-[N-BOC-1,4,5,6-tetrahydropyridin-4(R*)-yl]-sulfanylacetyl-
mutilin (COMPOUND A) and 14-O-[N-BOC-1,4,5,6-tetrahydropyridin-4(S*)-yl]-
sulfanylacetylmutilin (COMPOUND B) is subjected to chromatography and pure
COMPOUND A and pure COMPOUND B are obtained.

Example 6

14-0-[N-(N-BOC-valyl)-1,4,5,6-tetrahydropyridin-4-yl]-sulfanylacetylmutilin

4.53 ml of diisopropylamine in 30 ml of THF are treated with n-butyl-lithium (1.6 M solution in
n-hexane) at -40°C. The mixture obtained is stirred, warmed up to -10° and a solution of 5.02
g of 3,4-epithio-N(N-BOC-(R)-valyl)-piperidine in 30 ml of THF is added. The mixture
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CHCH3 2 4 S NBOCG HI1,2,3,6-
5.95-5.75(m 2H, H, v, Hv),4.45(m (R)-valyl tetrahydro-
WO RHOMIBIOHED) , 1. 45(s, 9H, (CH3) 3), _pyri dcl i n- 3- yPCDEB2003/008059
m9H CH3 ,,,CH3 2 5a S BOC.bh1, 4,5, 6-
Rot aneres: 6.9,6.7,4.85, 4.75 tetrahydro-
(4xm2H H,,,H,,), 3.8(m1H, Hv) pyridin-4(R*) -yl

obtaipeffis Bndy f cEi ottt o1t o Sl o1 227 85 e iy 20 ml of

THR&® Kmi Bb2-bowhese ard addedhinditife mba@edblained is stirred at RT. The

mixp potamd js SylecladiiauronR Wk uivang pforiggograpty. 46r-iN-(N-BOC-
(R)-Vhlyl|H1 M)5, G&tﬁﬂmyd(dpiyﬂdrh-&#ﬂréulfal%llé&tyh%ufﬁﬁl(lg ¥Blaftdd.

Hv) , 2xAB- System vA=3. 32, VA= 3.3, . 23,

VB=3.21(2H, H22, J=14.8Hz, J= 149Hz) 1489H CH3 s

Anafog8udy B&Gesdribdd 4 thefreViSlisAi@ Dh@isising? afe startthg mat
nag% oA vl ot rahyd?gj-TQS 05 (E%SQH H,S,m,gHa,‘p,%,% F,ﬁ' stértihg materials,
com %’(‘H fm“Z%/rldln4y| NHCHCO, J=4. 6Hz), 4.58(m 1 H,

H v), 4.25, 4.05, 3.98(3xd,1 H, CAHCHCO), 3.65 (m1 H,

H,), 3.5 (m1H H),AB systef VAr 3.25,
VB=3. 15(2H, H22, J=15Hz), 1. 48(b, BH3) 3), 1. 0,

0.9(2xd, 6H, CH CH3 2 7 R (R) - yal yT¢- hydr oxy
pi peridin-4-yl Hydrgchl dfi de 46- DVSQ, mg@g' K
D ast.:8.05(b, 3H » 39 : ., . Hy,

NHCHCO), 3Ri H,,), HE4 R(m 3H, H,, ,H22),
2.89(m 1H, H(v), 0. 98, 0. 98RYd-€ PCH3) 2, =6 Hz) 8
S (R - 3-hydro I\P peridi n-4- yI dr ochl ori de

O
REX

wherein X, Rex and Rqex are as set out in TABLE 1 below. If a compound is obtained in salt
form, this is indicated in column 6. "H-NMR of a compound obtained (optionally in salt form)
is also set out in TABLE 1.

TABLE 1
EX X Rex Riex : <§ Salt form (if any)
| '"H-NMR-data
1a S BOC 4-hydroxy | piperidin-3-yl Diast.: 4.28(m,1H,Hy), 4.15-4.0

(b,1H,Hyy), 3.6-3.32(b,3H, Hys),
(1.45(s,9H,(CHs)s)

1b S BOC 3-hydroxy | piperidin-4-yl Diast.:4.3(b,1H,H,),4.05(m, 1H,
Hyvr), 3.45(m, 1H,Hy),3.28
(b,2H,Hz),2.8-2.6(m,2H,Hy,
Hy1),2.55(m, 1H, Hy),1.45

(s,9H,(CHs)s)
2 S N-BOC- 4-hydroxy | piperidin-3-yi Rotameres/Diaster.:5.75(m,1H,
(R)-valyl NHCO), 4.75,4.2,3.95(3xm, 1H,

Hu),4.45,4.35(2xm, 1H, NHCO),
3.55(m, 1H,Hy),3.35(m, 1H,Hy1),
3.3(3,2H,H22), 2.55(m,1H,H",),
1.45(b,12H,(CHg)s, (CHa)ss),
0.95, 0.7(2xm,6H,CH(CHa),

3 S (R)-valyl 4-hydroxy | piperidin-3-yl Hydrochloride




hi sti di nyl

ar omat .

H, m dazo, ),
wQ 2603/0433vB=3. 38 (2H, H22, J=

d6- DMSO, 350K: Di ast . :
4.75

H,,,J=6Hz),

AB- Syst em VA=3,

J=8. 3Hz, J=15. 6Hz WD 2004/ 011431 PCT/ EP2003/ 008059

8.88, 7.45

(2xs, 2H,

(m1 H N HCHCO, AB-System

15Hz) ,

X

EX X REX RREX N Salt form (if any)

3. 48 (d, 1HCT/EP2003/008059

VB=3. 15( 2H,

NHCHCH
-23
HN MR-data 9

NCH3 (R)-valyl 3-hydroxy piperidin-4-yl
O hydr ochl ori de |[d6- DVBO, BSOQD' ast|. : 8. 35,
8] 1 2xb 4 CH3INH+ , NH3+)], (b, 1

EX 45 ( nf 2HYEX D) 2 83( 2xb, PR LIPSfany)

0} 94 d, 6H CH CH3 2, J=6H7) 10 NCH3 (R)-valyl ‘Mmmda&y

plp i n--23 ‘,’I D h\/r{rnphl ari.de da- DNEO D_a st

8 4H, CH3NH+, NH34), 4.1(m 1 HDia 3H NH3)45(m
3l 45(b, 2H, H22), [2.95, 2.[9(2xs, 3H, CH3 N, NBICHEIG), 845-3.3(m,
CH CH3 |2 11a s (R -valyl |H 1,2, 3,6- Rothiertds) 2.7, 2.55(2xm,1H,
5/ 95-5.[75(m 3H, H14, tetrlahydro- Hi v,| F))3.6(m,1H, Hy),1.1(m,6H,

OKAB- sylst em vA=4. 22, pyridin- 3(R*) JyH(CHs)

4 vip=48 09, NHBEC0, MB=4. 0( 2H,H2.8,63= 19. 11895-5 KBk wtly),4.45(m,
vA=4. 2, | (R=valyB. 7[7( 2H, H ,,Jeimhwlmz) 3.16BNBCHICQ)m.4K(s,CH,(CHs)s),
H H. )l 3. 52(m 1 H, NHCHCQ)pyridin-3-yl 0.9(m,9H,(CHs)17,(CHa)s)

5a, B. Z m|2BOE22) , HAQ, J22, ShHEHA.8j6z, JABRMBarhetds;0IRNE7,4.85, 4.75
8l 2Hz 11b s (R)-lvalyl H 1, terahy6ro- (4xm,2H,Hy,Hy), 3.8(m, 1H, Hy)),
Rot aneries: 5. 98- 5. 78( m 2H,| kyvidin-4([&t)ryd h Bk Sy tH,dHBHVI. 35-3.15(m,3H,
5( 78(d,{1H, H14, J58. 4Hz), [|in-3(S*) -yl |3kAB8yA9@miH, Hy), 1.4(b,
VA=4.7,vVA=4. 61, \VA=4.5, VB=3. 8, VB=3. 1,342

5a S BOC H 1,4,5,6- ds-DMSO, 350 K: Rotameres:

tetrahydro- 6.8(d,1H,H,,J=8.3Hz),4.82(dt,
pyridin-4(S*)-yl | 1H,Hy,J=8.3Hz,J=4.9Hz), 4.15
(m, 1H, Hy), 3.7(m,1H, Hy), 3.55
(m,1H, Hyy), 3.45, 3.39(2xm,2H,
Hv),2xAB-System:va=3.32, vp=
3.3, vg=3.23, vg=3.21(2H, Hy,,
J=14.8Hz, J=14.9Hz), 1.4
(S’gH’(CH3)3)
6 S N-BOC- H 1,4,5,6- Rotameres/Diast.:7.25,6.8, 5.15,
(R)-valyl tetrahydro- 5.05 (4xm,2H,H,,Hy), 5.3(d,1H,
pyridin-4-yl NHCHCO,J=4.6Hz), 4.58(m,1H,
Hw), 4.25, 4.05, 3.98(3xd,1H,
NHCHCO), 3.65 (m,1H, Hy), 3.5
(m,1H, H,),AB-system:v,= 3.25,
vg=3.15(2H,Hy,,J=15Hz),1.48(b,
9H,(CHs)3),1.0, 0.9(2xd,6H,
CH(CHas),)
7 S (R)-valyl 3-hydroxy | piperidin-4-yl Hydrochloride
ds-DMSO, 350 K: Diast.:8.05(b,
3H,NH;%),4.25-4.1(m, 3H,H,,Hy,,
NHCHCO), 3.75(m,1H,Hy), 3.45-
3.32(m,3H,Hq1,Hz), 2.89(m,1H,
Hw),0.98,0.92(2xd,6H,CH(CHs),,
J=6 Hz)
8 S (R)- 3-hydroxy | piperidin-4-yl Dihydrochloride
histidi de-DMSO,350K:Diast.:8.88, 7.45
istidinyl

(2xs,2H, aromat.Himidazol), 4.75
(m,TH,NHCHCO, AB-System:
Va=3.43,v5=3.38 (2H,H,,,J=
15Hz), 3.48 (d,1H, Hy4,J=6Hz),
AB-System:v,=3.23, vg=3.15(2H,
NHCHCH,, J=8.3Hz,J=15.6Hz)




(2H H,;,J1=19. 5Hz, J2=18. 9Hz, J3=

14. 4

Hz), 3XxAB-system

VA= 4.35, VA=4.1,vA=3.88,VB=3.98,VB=3.7,V

W®B24/P214¥B=3. 46( 2H, H; ; , J1=13. 7Hz , J2=13. 7Hz, PCT/EP2003/008059
J3=13.9Hz),3.65(m 1H H,;:23-3.58 m 1H NHCHCO 12 S
(R) -valyl 4-acetoxy piperidin-3-yl d6-DMSO Diast.:
8.1(b,3H, NH3+), 4.52(m 1HH;v), 4.32, 4.28 (2xm1l

’2 5.3 Q'—'\(m 44 H11 l—l_22, H\/, ,’) Q2 2 QR(?vm
1{H H:), 2.03 Pp.02, 2 dow@, doocH3) | 0. 98,
0} 88¢ 2xm 6 13 S N BOC- 3-|hydr ox :

Exp pg*i dj n- ?Fffl y%&% orli de -val y Jalt form (if any)
Rotamerps/Diast.| 6.8, 6.[68(2m/ 1 H NHCHCO)H-NMR -data
E’)')/nlnl L!G_!\ 42/:«;«1 e\ O ( ra 1Ll

9 | K(C¥lsy ‘ﬁ)’éﬁ,w’ll @@ﬁrp’xg rgperﬁm-lyﬂ b uDfﬁyr/drochlonde s
1), 2.8{m1H H v), 1.35(s, 12H, (cH3)|# Q?ﬂ%g 830 K: Diast. 8.35,
ol 8(m9H, CH(CHB)2), (CH3) 17) WO 2004/D 4H, CHNH',NH;"),
PCT/ EP2D03/ 008058  -24 EX X REx R1Ex |\¢BRiTH.NEERCO)3-35(m,2H,
ahy) 1HNVR-dath 14 S N-BOC- 3- hydr|ddy) 2-86,2.83(2xb,3H,CHNH"),
pl peridin-4-yl db- DVSO_350K: Di ast -8 |2k 4(¢l GthU{;@!-.is)z,J =6Hz)

10 ( pRCHH (Rirehht . HH-iveraxs| piperidingdyl | Bibydrechignde;

H NHCHOD, J=3.1 Hz), 6.55 |(b, 1 H, OH)de-DMBBy Bjast - 8.3, 8.2(2xb,
H Hvi),| H4, 15 (m 1H NHCHCO), 3. 5- 3. 1(|H.SH:NH', NHy"), 4.1(m,1H,
N HL1, H22)| 2.8(m1H, H v , 1. HENHCHE02,x& 45(81HMN:.), 2.95,
aH3 3 1b NCH3 BOC 4- hydrdxy pi peri di i-29(gks,BHaaH;NH"), 0.95(m,6H,
412-4 0(b, 2H H 1| Hvl), 3.5 (m1 H HNH(CHs))
1a3| 4-3. 2(R)3MEWHLL H H22) , 2.6B38-5( 2xm | Frptametes: Bidb)S,75(m,3H,Hys,
tetrahydro- Huw, Hv), 2xAB-system: v4=4.22,
pyridin-3(R*}-yl | va=4.09,vg=3.9, vs=4.0(2H,H,;,J=
19.2Hz), AB-system: va=4.2, vg=
3.77(2H,H;;,J=17.7Hz), 3.68-3.6
(m,1H,Hy),3.52(m,1H,NHCHCO)
,3.2(m,2H,H22),Hzz,J22 61=8.2Hz,
Jag=15.1Hz,Jax= 8.2HZ)
11b S (R)-valyl H 1,2,3,6- Rotameres: 5.98-5.78(m,2H,H,y,
tetrahydropyrid | Hy), 5.78(d, 1H,H,,J=8.4Hz),
in-3(S*)-yl 3xAB-system: va=4.7,vy=4.61,
VA=4.5, VB=3.8,VB=3.7,VB=3.42
(2H,H,;,J1=19.5Hz,J,=18.9Hz,J;=
14.4Hz), 3xAB-system: va= 4.35,
va=4.1,v4=3.88,vz=3.98,vg=3.7,v
B=3.72,VB=3.46(2H,H",J1=13.7HZ
, Jo=13.7Hz, J3=13.9Hz),3.65(m,
1H, Huy), 3.58(m,1H,NHCHCO)

12 S (R)-valyl 4-acetoxy | piperidin-3-yl de-DMSO: Diast.: 8.1(b,3H,

NH;"), 4.52(m,1HHy), 4.32, 4.28
(2xm,1H,NHCHO),3.5-3.35(m,
4H, H11,H22,HV|),2.93,2.88(2X|T1,
1H,Hy), 2.03, 2.02, 2.00(3xs,3H,
OCOCHj5),0.98, 0.88(2xm,6H,
CH(CHs),)
13 S N-BOC- 3-hydroxy | piperidin-4-yl Hydrochloride

(R)-valyl Rotameres/Diast.: 6.8, 6.68(2m,
1H, NHCHCO), 5.32(m,1H,0H),
4.2(m,1H,NHCHCO), 3.85(m,1H,
HV[), 3.5-3.3(m,3H,H11,H22), 3.15
(m,1H,Hw),2.8(m,1H,Hy), 1.35(s,
12H,(CH3)3,(CH3)15), 08(m,9H,
CH(CH)2),(CHa)1r)




2.42 (s, 3H NCH3),
BOC 3- hydroxy pi peridin-4-yl

1.45(s,

12H, CH3 3

Di ast.:

CH3 15 16 NCH3
4.4,

wd2@¢axaplH H |, Hvl ), 3.4-3.12(m 4H, H11, H22, HP¢CT/EP2003/008059
2.58, 2.49(2xm2H H I, Hvl),»2.38(s,3H, NCH3 , 1.45
b, 12H, CH3 3 CH3 15 17 S N-BOC- 4- acet oxy
pi peridin-3-yl d5-DVMsQO Diast.: 8.1(b,3H (R)-valyl
52(m1H Hwv) 4 32 428 (2xm 1H NHCHCO)
3| 5- 3. 35(m 4H, | H11, H22,| Hvl )j 93,72.88(2xm 1
H 2.03,2.0 1(3s, 3 i3) . 0.
EX0 8)% xm x Cﬁi’;’EXZ) 18 BOC. 13- ace t§alt form (if any)
p perl d| n-4-yl dp- DMSO ast .l 8.05(b, 3H, IH%NMR-Idyaka
IN| ’/I B2(m 1 ﬂll’ '/I R')/m1l. Hi L 1) 425
14 4] 169 2x pfN-BQG:, Hv| §-hydipes yidirardinad-yl o destoéb'@% Yipgt.:8.21, 8.02
H 1, J=2| 6z, J=12| 6Hz), 3. 4(m 3H, H11, ZH@rQ@ maw) 7.18(d
H v ,0.pBistdimd 2km 6H, CH [CH3 2 19 NCI- 1 Hz), 6.55 (b
4l hydr oky pi perifdin-3-yl |Diast.: 1H OH) 465 (m, v, 1H Hw), H4, 15
41 2-4.0(b,2H H 1| Hl), 3.5 (R)-valyl| ((mjH,NHCHCO),3.5-3.1(m, 5H,
H H v),B. 4-3.2(m 3H, H11, | H22), 2. 65, 2. ledﬁHzH,umz), 2.8(m,1H,
/1), _42(s,3H NCH3), 1. 45(s, 12H, |dha, 135¢HIS(B8s.28H,2X(CHs)s)
15 NCNSCHy- BBRC 3- hypd-bxgrogy pepipedidin-2yly| | Diast.: 4.2-4.0(b,2H,H,,Hyy), 3.5
D ast.:§.4,4.2(2xm 2H, H I}, Hvl), (R -{\e, i,Hy), 3.4-3.2(m,3H,Hy,,
3| 4-3.12(m 4H, H1{1, H22, Hi|l 1), Ha2),2.65,2.5(2xm,2H,Hy, Hvy),
2| 58-2.49(2xm 2H HI |, Hvl )|, 2.38 (s, 3RAEBH,NCH3), 1.45(s,12H,
1} 45(b, 12H, CH3 B CH3 15 | Producti on |d€Hsk@&H:):5qg
16 naiN&H;a| BBLanpl e hydroky dpdipsnidowrdHyl | i|Diadt.: 4.4, 4.2(2xm,2H,H,,Hyy),
Thi apl epyromutilip in the |form of the |i3®BH2(mdh, dmH,,,Hy), 2.58,
splt WQ 2004/ 011431 PCT/ EP2003/ 008059 2.4H3xm,2H,Hy,Hy,), 2.38(s,3H,
NCH,),1.45(b,12H,(CH3)3(CHs)15)
17 S N-BOC- 4-acetoxy | piperidin-3-yl ds-DMSO: Diast.: 8.1(b,3H,
(R)-valyl NH;"), 4.52(m,1H,Hy),4.32, 4.28
(2xm,1H,NHCHCO), 3.5-3.35(m,
4H, H11,H22, HV,),2.93,2.88(2xm,
1H,Hp),2.03,2.02, 2.01(3s,3H,
OCOCH;,).0.98, 0.88(2xm, 6H,
CH(CH,)»)
18 S N-BOC- 3-acetoxy | piperidin-4-yl de-DMSO: Diast.: 8.05(b,3H,
(R)-valyl NH3"),4.62(m,1H,NHCHCO),
4.52(m,1H,Hy), 4.25, 4.18(2xm,
1H,Hy)), AB-system:v,=3.95, vg=
3.65(2H,Hy,J=2.8Hz,J=12.6Hz),
3.4(m,3H,Hq1,H), 3.12(m,1H,
Hiv),0.98,0.88(2xm,6H,CH(CH,),
19 | NCH; | N-BOC- 4-hydroxy | piperidin-3-yl Diast.: 4.2-4.0(b,2H,H,,Hy)), 3.5
(R)-valyl (m,1H,Hy),3.4-3.2(m,3H,H4,
H,),2.65,2.5(2xm,2H,Hy, Hv),
2.42(s,3H,NCH3), 1.45(s,12H,
(CHa)3(CHs)1s))
20 | NCH;3; | N-BOC- 3-hydroxy | piperidin-4-yl Diast.:4.4,4.2(2xm,2H,H;,Hy),
(R)—valyl 3.4—3.12(m,4H,H11,H22, Hm),
2.58-2.49(2xm,2H,H,, Hy)), 2.38
(s,3H,NCHs3), 1.45(b,12H,
(CHs)3(CHa)1s)

Production of starting material

Example A - Thiapleuromutilin

a) Thiapleuromutilin in the form of the isothiuronium salt
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A mxture of 106.4 g of 22-0-tosylpleuromutilin, 15.2
g of thiourea and 250 ml of acetone is refluxed for
w@ 20040183hours, cooled and fromthe m xture obPEI/BERI03/008059
solvent is evaporated and thg_evaporation residue is
dried in vacuo. Thiapleuromutilin in the formof an
i sothiuronium salt is obtained. 1H NVR
9.82,8.42 2xb 2H
A m?(tlg@;pf(aOQ. g@f@%@@iﬂbu\]’g@gtll@m? 2 %f)thlourea and 250 ml of acetone is
reflu-y(@j"i‘é’tJ @UR SMYurd, i Boiéd afhd Frof the PhiRtottaiRbA bJ)H/éht'@e\Hb%rated and
formof an i1sothiuroniumsalt, dissolved 40 m
the aypisrafios regieis drigd i vauedTRiaRIRUrPgIUiiin @fthWaqf@n isothiuronium
0 T t
saltYé%BTElﬂe(? H%gle 582 zf%(l i rfpmg j sl 7' 2&&|Zgﬁata$&nnd \MTOS{,]J =15.8Hz)
a)Tmawtqwrmnldﬂhﬂm ned 200 m of CH2Cl 2 are added. The

24, 47%5f 5 da% e%%rﬁhtﬂﬁqn b fBﬁﬁE?%n sgtrﬁtggﬁlﬁh ft: didson/edQH r4§ nﬂ%‘i‘;solute

ases are are separ at ed
EtOthis dilutpanviih ﬁhmtef 46t ancheamies taddhelhe niixiusel obtgmedeweated with

7.6 {;%f §é{&@ﬂ rd?ﬁhﬁﬁe ﬁ{‘fs Fnhc?f \6"@%{] f?)tthgfh 1&@%‘ cﬂ;ll‘ﬁn%cfﬂjd b & &9,Cl, are

hr ou I cage euronmut |
add&d—l—'ﬂ‘ﬂmnlxﬁlmsbtameﬂj ishedted M@}°ch¢asﬂl5 Hours and cooled. Two phases are

o0y SLS s s Bl BN A5, B

evaforaddohdthe eltdpaldibnokkidoe Hiteretizhidugh siliciebHz) |

Th'%ﬁ%ﬁs%i@%%gﬁ?%‘z’ JAE- 15, 1Fp. IAX= 8. 2Hz) ,

'H-NMR56.48{ddf 1H, Hid, Jitlihisd LTHAF5Bv.2H10.5H2), BF5(R 14 1314= 8.5Hz),

s o3 B LD, S g S S e

Jia, 186181, ABXIBYstend: V€3.21.HSB118 2% 1sHHe, 2512)=8.2HE, JAD5 15.1Hz, J ax=

8.2 Zgﬁéé%gpbﬂm?mwl-gggﬁg% %&% ﬁpz?zg]ﬁ;oaz%_“%) BHz,J20, 1= J20,18=

5. 5Hz 4§G§(daH.L(mgl3|).3l1§a16r& ﬁs%-a 5Hz) 2.12(b,1H,Hy), 1.9(t,1H,SH,J5 +=8.2Hz),
1 791 qg qgﬁlHnggWﬁ )L ;Iz JE;I;ZM 5&z) 3&9(m Eh'ﬂhg-l ? "1.57, 1.53(2xm,1H,

ax Xéé’ﬁ JARE) J;7=7.23Hz), 1.33(d,1H,H,3), 1.18(s,3H,
H; %1%@@%&-@81 Jlger(l%q ?ﬁz’)ﬂ z), ( 1), 1.18(s,

(CHiing S0 e v T4 RBIt oLy o 2) 0 .
(CH =8.581z). "N-IBUR (3.-AMIDX ¥ 88(HAH,BAN.NE  a)
ﬁi@% 1, 2,2% 6- tetra?}ydropyrl dI( ne 25I>To 1.66 g of
1,2,5,6-tetrahydropyridine in 25 m of CH2Cl 2, 2.02 ¢
NgBy r dded, the m xture obtained
Exa?{spltreat BOCBIAEReXIBipefiBine 117, g (BOO)20 in 30 m
a) NeBOCHDZ5H-teiatlvdraeyridinet ur e obtai ned is stirred for ca.

To ?’g(? g%lf”ﬁ? @ﬁ-ﬁ%&o@@hﬁ % @r 5@”?%% (Oé%ycgf'l\ijh%%sylr‘n&pholme are

added,gb¢ mixtuie dhtaiped 8 tpatad vaith a—pol)xtlonzofﬂzqagg 1B(D{)}z@)|n 30 ml of CH,ClI,

and#h 4%)&& ?%b{am g)sgrreﬁg%r ) 36 Rds 3 é1 BRBOCRINEE S M dropyridine

ut1o
is OHNIaIB@i "HAVIB; GBQ@ﬂHWWF 5{59(mdedén i $86(b,2H, Hof, 3G HA

2. 123?%%% {ZJEG n%Hgg%a%aof chl or oper benzoic acid in 50 ni

nd the m xture obtained is
b) NsBOCr®4-Hpoky-piperidige hours at RT. The m xture obtai ned

i r act |
To 4 3o En B OC T AR R LER B AR, o suspension
of 68 ebeidorbpdt BERicadidiin ShmbofdCiiitd: e gdded aphtheenixture obtained is
stlrreg’ %oa} cae% hSurs at RT. The mixture obtained is extracted with saturated aqueous
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washed, dried and the solvent is evaporated.

N- BOC- 3, 4- epoxy-pi peridine is obtained. 'H NVR 3.9,
w@2@38/013345, 3. 1(4xm4H H,,,Hv,), 3.28, 3.2 PCT/EP2003/008059

(2xm2H, H I, HvVv), 2.05  128(2xm 2H, Hv),

1.45(s,9H,(CH3)3). 5 Exanple C -

N- (N-BOC- (R) - val yI) 1 2,3,6-tetrahydropyridin-3-ol a)

NaH R Sal iRy i iehts b CoFoblBhad bersaniapateatiaineais

washed, digdlang éfe st Bf evabetateth WIBOPYS, #-8b6%y- Qberh'dﬂ?ér is obtalrfed.

"H- '\ﬂ@gr%ﬁk g%’#{/@ cﬁvﬁé ﬁ%ﬂh&%é &E&T%h@%@l%gﬁ is

1.9(3%rh,2Had, )2l 45, 9H(CHPH.he m xture obtained solvent is
evaporated, the evaporation residue obtained is m xed

with EE and the mxture obtained is extracted with

Exafhple 8 -HE(N-BUC- SR A D, gqusey?dvebmnwbut ion. The

oroanlc phase obtalned i's dried and solvent is
Qiayay:1.4 pehydrapyridigey| - 1, 2, 5, 6-

1 24t599t 6f49t¥§“3@ h&#h@?n 5(§5rx‘Pf Hgﬁ%argjt%a@d with 1.5 mmol per mrﬁml of

t et rahvdropvri di ne
tetra@y@r@pmqlmof OQT@@g(ﬁf N- BOC (R)-vahn and 1.5 mmol per mmol of

tetr%&%‘g@%e @EU@ Z?,‘ﬁd Jchezm toﬁ{a'irﬂatay g AR ART EF bl‘ﬂ tzg Bﬁl Rture

| or oper penzol C aCI
Obtamed@lqu@nwsewepqra@m tylewae@rammresidge ebigingdds nwtﬁchwlﬁelaE and the

mixtlr® cHtAihE R e%fﬁét@& Urh-o. ﬁ%ﬁl%ﬁﬁ Qétﬁ u‘%t ?(Ldeggs 'N%H GOy solution. The

extracted wth aqueo and W
organipass omzdsdseﬁ amd solyert iseevpxpa@w bb(ﬂ\hB@ébl(Ra)r\elyl 1,2,5,6-

tomlbf rom t he organi ¢ phase solvent is
tet'aﬂgméﬁﬁ'igdér‘l’ﬁ vacho 3 4 Epoxy- N-(I\I-BOC (R)-val yl -
B efrahyds

"H NWR

To a%%ilﬁ'gﬁ ogségg; Jﬁm H| |%H§% é%@%@y@'}%&‘%@ 1 78 P of CH,Cly,

3.443) d50-Bhbbrdpdriddinzoid=athl. i6 180)mi of O61.Cl, ZrelSowly. sRidad mmd itheHnixture

obtafgélts sthre ﬁé@@?&?f@ sfﬂxrt)li:r% B Bd Fc'%eg*ﬁ‘ﬁg'gé fdausNaHCO,-

solutithG#eisr Rith 6.510 aqlieamis NEHSED 2sautiont theghasesblithinBd 289sepaedted and

rom oS SOt g i veeue 2 Ao B NBDEB el

1,2 Jﬁ@tmhydmpendnm imiabéindds ' OIMFeRatrnherea: 5.6{nst HENHOHCO), 4.4(m, 1H,

SRS (S O RS e S T s )56

3. 4543 3(3)<H’04f6m‘m Hﬂn ( MB(KBFG(R)H%%'W -D-BB(BH, CH(CEB)AR" ) - ol

v , N =R val yl ) - pi peri di n-3(S*) - ol
0.5 QQICB‘MQHNW BO) mls)f @b{gelb astredied wialh oszep@rcﬁtaedebwy- N BOC -(R)-

o I o i 5 IS S8 A Bed oo
mixtinie \of loégrl\géﬂmﬁ the dlighhit, gﬁage Ecb) s&ﬁa%r%t@ga vg/bk;hed dried and solvent is
, 0. Xda, h "

peﬁlfeies pgLed 5 FIR B O AG {REHpiRgdNGHBOEY (COMPOUND

nﬁ-NJ('NM@'C RPV@ bi@éndln -3(S*)-ol ﬁOMPOUND B) is obtained and

(?E) L J—6 4. 45( m | H,

separate yc romatograp y.
COMPOUND A: 1H-NMR.R0tameres:5.2(m,1 H,NHCHCO),4.3(t,1H,NHCHCO,J=6.5Hz), 4.25
(m,1H,Hy),3.88(m,1H,Hy),2.4,1.85(2xm,2H,Hy),1.43(b,9H(CH3)3),0.98,0.92(2xd,6H,

CH(CHa),J=THz).
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4.15(m1H,HvVv), 3.75(mIH H,,), 2.55 2.3(2xm 2H, Hv),
1.9(m1H, CH(CH3)2), 1.42 (b,9H (CH3)3),
w2841 8B CH(CH3) 2) . d) PCT/EP2003/008059
3- Acet oxy- 4- brono- N- (N-BOC-vafyl ) -piperidine 5 0.57 g
of bronmo- N (N-BCC-val yl)-piperidin-3-ol, dissolved in
pyridine, is treated with 0.4 m of acetic aC|d
ined is stirred and

anh drldq xture ob
MPQUNES R Rolemares: B s FNIGHED), 465153 4 48m, 11 NHCHCO),
4. 15ghoxrrpH wsmaﬂﬁa Q%SYQB(Z@MPQH'I—QA e (hfVERIR, )Y, 1a2db,9H

acet ox
(CHy) &r@i@@@ﬁ) é}t‘)ész )-- p| perl d| ne ( COMPOUND B) is obt ai ned

d 3%&@ -@&Bﬁ{oam N- o @g{eaphy 10 COMPOUND
A P NIV DIV b, | H, NHCHCO) ,
0.574 qf3premos (mmqé;@alyl) ytp;garlglnza gI,_qlssqbée)d in pyridine, is treated with 0.4 ml

of aéetlg%fdjtan%w#ﬂie the]mﬁdlﬂg%bt%ﬁ?édag@rred‘]an@é ml)&W)acetoxy -4(R*)-
bron10-tsla(4\é8©9|( amw plmer@wdC@M NP@ 2ndﬁf$ﬁjacet0m4m)mmmo -N-

8?07 E‘? P&iga '%%C%@?d@@ @) f;sz%téﬂémbparated by

chroma@mraphym H ,,,J=4. 4Hz, J=8. 6Hz)

co@acéélﬁblf‘ W} 6%‘;}7 g%ogﬁi éﬁgﬁﬁﬁ%ﬂd’cﬁ B73(dMH,NHCHCO,

J=3.0H89¢ d.78E), aEEHNRHAA7HAHZ, J= §)8Hz) 4.18(m,1H,NHCHCO), 4.05, 3.8,

3. 35?@#&?@—3? '\bTa'& BYSEGERYRY ¥l L oledld, @ﬂ%(ﬁw 1,197 Hz).

COW@UBI&chH!N MRdd@DMS(O;IJSBOJKr Vab{pl, )H,BHE&IG @), AQZ(}HtsIﬁiH.v dd4.0Hz,
o<1l 4 Bl BB P oL LA MARCHCT) €1 L 2

3.3(Im g, I gHy W13 6s, B O@@CHa)cﬂ S (49H (Clag)) e 8S5(dHSE, CH{@IE 1) g d-7HzZ).

e) 32‘&5&9&"%.%%& iav%'l\ﬁ) RE%?bete?raB\? rgpevcrlldlsh%l vent 20 is

1.688-gAafeXt-aveyoxiy-4- NoB@N((R}B@G#ngy)) plpeZIdEueﬁstselvedmydmm/fdlubne are

treatgg %t% zlgmﬁ(g‘(égl% r?"fl—IS?? d Hpja an%q%f%% 4{99 25’@8 mlfssq’re obtalned is treated

with EIECHﬁfécﬂaﬁwﬂh-thﬂeeﬂjblz—)Cl wagHed and from the organic phase obtained solvent

is evip%raggggg Alfggnlz_(h{l l\kﬂgjsﬁ@ @%}%\@@ %%3%@5 aq”bpdelne i5 obtained.
'H-NMR S ctad btesDid3t35.9505.85,(5125 H,. Gﬂ@ﬁhﬁwaa,v HV)‘, %.51, 4. 4(2xdd 1H,

NHC@@Q%&@% FLotid) ¥k 3183880 L2 A 3Py Ll giZnZX%dQIlH
J=3. BHapxomwe N- Qmﬁf;EH %K)O?HL Wi )35@,% EH)), 0. w(hyslﬂ MCHQ)&)
Lt

arle treated wth

#2 To the mxture

0.259 l@talao@sét@qm-nswm wa)yl)add% tefraRydiepyride) giskbladd #165 ml of
ECOR i 7 aled B AL R IGDBH GReT oropED oG RS Oliiaed acetc

acid m Jddéden @hieatm&twaﬁzmh@@lctmtnmmnd Soeit lsctﬂlapbrla%d The
ani c phase is dried [vent | s eva%ﬁ at ed

evaqq_r.?( QDS ‘{9—'&“@@?9 I3 mixeg “@tﬂ % tﬂéet mixkyrao8EIReds Maghey with NaCl-
solutllo‘h Q’@&g ﬁhaéﬂr iNed 5n9%8|h8rh| lé‘b\)épo}'étéd I\F‘(l\'ﬁ-BOC ~(R)-valyl)-1,2,3,6-

tetrapprgpyr(d@r@p@s obfgirgdy ldﬁll\@{(@@) gbl H.E;é}nﬁ 5, B-45(2xdd, 1H,
NHOME D YESOHAQAG ey, AW [H,9Hn 09énPaAEH(CH,)

N Ero6na) 00805} o gcy@gg % BHCH),).

22-0-tosylpleuronutilin in 350 mM of EtOH are treated
E Id'D 2 MBth iR Badeddffutinial ution in EtOH), the mixture
xarWBt ained i's refluxed for ca. 30 hours and fromthe

m xture
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obt ai ned sol vent is evaporated. The evaporation
residue is treated wth EE and the m xture obtained

w0 g00exinacted with 0.1 N HCl. The aqueous phasBCT/EP2003/008059
obtained is treated with NaHEG83 5 and extracted with
EE. The organi c phase obtained is dried and solvent is
evaporated. Methylam noacetylnmutilin is obtained.

S
soldfo?(EgEtgm, fh,eﬁﬂhkgtré abmﬁfg_dm/re!ﬂdiezwgoflc&@foméffés and from the mixture
. Lo-tetra o 1 dl ne 1IN . 0] e .

bt e YRRV The ShERnurthyiTes e Breraterwity B ang the mixture
obtdihed is ggtr@d;zé@wﬁa ?ﬁm R6I. gh@faqﬁﬁag) pHask @b&lﬁhe]{ait is ?%a@ﬂm h2NaHCO;

ar e e e mXture al nhead I or.
a""@éﬁé&?@ MV%P%:EJQ? OfgRNRase %W%ﬂqﬁgﬂﬁéaagﬁw’%dﬁ; pyaporated.
MetRylAinRohestyhiutiliR BUSRSe & XHINMIRT ABLsytBf: O{=008Y G=Phage i3,

dri ed and evaporated. N-BOC-1, 2,5, 6-tetrahydro 15
Jzzmpyefﬂ%‘ﬁ%e%‘@(% SBH) ' H NVR 5.82(m 1H H, v),

5.64(m 1H Hi11), 3.86(b, 2H H'), 3.47(t,2H, Hv,),

2.12(b, | H Hv), 1.46(m 9H, (CH3)3). Exanple F
Example Epi t hi o- N(N- BOC-val yl ) - pi peridine 20 2.91 g of

_(ﬁcg_ e .are added to a mxture of 5.96 g

N Bof zf]%g%t%h‘&'?ﬁg' évaI yl-1,2,5, 6-tetrahydropyridi ne

1.66 g ofl 0.2/8,6-tftrahpdropyridineGn@8 ralrmd GHiEL rara treated obithd. 02 d of N-methyl-
LI or.. . WX ined is

morBhoiPefa ieithidn dBrea okl pr GECRRE g iy BRERGE e focea an

the onxareiobtgiaksie lefbfoareaetion Hr ea.cdifonaure drhendixtune obtained is subjected to

evapqgration residue is subjeted.to chr t
aauSS BPRABHG v RoBEE s 1S 504 ElandaleHR Gy pairanyaro-
pyridiieé isi obgaiped. TH-NGR: 3B2(rWOHA)A5.64 (4 31, HRGT3. EEDIBHPN833Q,2H, Hy),

21736 S B RUEPRC 1re "N 0 Ra FRA 5 5 wherein

Example F

3,4-Epithio-N(N-BOC-valyl)-piperidine

2.91 g of KSCN in 3 ml of H,O are added to a mixture of 5.96 g of 3,4-epoxy-N-(N-BOC-
valyl-1,2,5,6-tetrahydropyridine in 10 ml of absolute EtOH and the mixture obtained is stirred
for 72 hours at RT. The mixture obtained is subjected to aqueous extraction, the solvent of
the organic phase obtained is evaporated and the evaporation residue is subjeted to
chromatography. 3,4-Epithio-N(N-BOC-(R)-valyl)-piperidine is obtained. Melting point: 69.71°
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Rl and RI' are hydrogen or deuterium R2, R3 and R4
are hydrogen or deuterium R5 is the residue of an

wa@ednoiasi d, X is S or NNALK, 0 10 i is piperpdi/Bp1008008059

tetrahydropyridinyl, ALK is2¢C -,)alkyl, and R6 is
hydr ogen, hydroxy or (C2_12)acyloxy, wth the proviso
that if O 1 is piperidinyl and Xis S, then R6 is
ot h?r_ t han hydrogen. 15 2. A conpound according to
#ME which is selected fromthe group consisting of
| 4-0-[4-hydroxy- N-valyl-piperidin-3-yl
]-sul fanyl acetylmutilin, | 4-0-[3-hyd roxy-Nva
Avgomased iofifasoilay| | - sul f anyl acetyl nutilin,
14-0-[ 3- hydroxy-N-h CH,
istidinyl-piperidin-4-yl]-s agyl acetyl mutilin, 20
14- 0- [ 3- hydr oxy- N-val yl - pi per\di n2@Hyl ] - net hyl am
noacetyl muti | in, 0
14- 0- [ 4- hydr oxy- N-val y[ - pi p
tylmutilin X )
y :
14-0- [ N- Ry
| acet yl muti ,
14-0- [ N-val -1/4,5, 6-t et &t
| acetyl mutilinN 2004/ 0114%_| RP2003/ 008059 - 30-
3. A conpound éf formul a $H3 VDV X~0,. RCB R
FIBCH3C Rf N1 OR3 PI4 R7 wherein 5 Rl and Rl'
anerdiydrogen or deuterium R2, R3 and R4 are hydrogen

or deuterium )
R4 and Ry’ are hydrogen or deuterium,

3 yly] - methyl ani noace

|
2,3, 6-|H?e€1-r'- a apyri di n-3-yl]-sul fany

yridi n-4-yl]-sul fany

R2, R3; and R, are hydrogen or deuterium,
Rs is the residue of an amino acid,
Xis S or N-ALK,

Q

! is piperidinyl or tetrahydropyridinyl,
ALK is (C14)alkyl, and
Re is hydrogen, hydroxy or (C..1z)acyloxy,
with the proviso that if

Q

! is piperidinyl and X is S, then Rg is other than hydrogen.

A compound according to claim 1 which is selected from the group consisting of
14-O-[4-hydroxy-N-valyl-piperidin-3-yl]-sulfanylacetylmutilin,
14-O-[3-hydroxy-N-valyl-piperidin-4-yl]-sulfanylacetylmutilin,
14-0O-[3-hydroxy-N-histidinyl-piperidin-4-yl]-sulfanylacetylmutilin,
14-O-[3-hydroxy-N-valyl-piperidin-4-yl]-methylaminoacetylmutilin,
14-O-[4-hydroxy-N-valyl-piperidin-3-yl]-methylaminoacetylmutilin,
14-O-[N-valyl)-1,2,3,6-tetrahydropyridin-3-yl]-sulfanylacetylmutilin, and
14-O-[N-valyl)-1,4,5,6-tetrahydropyridin-4-yl]-sulfanylacetylmutilin.
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R7 is a protecting group or the residue of an am no
acid wherein the amno group is protected, Xis S or

WORMLKI1430 10 ( is piperidinyl or tetrahydropyPCTEP3003/008059

ALK is (Cl4)al kyl, and R$ is3bydrogen, hydroxy or
(C2_12)acyloxy, wth the proviso that if 0 1 is
piperidinyl and Xis S, then R8 is other than
hydrogen. 15 4. A conpound according to claim3
sel ected fromthe group consisting of | 4-0-[NB O
@& donpysind @t Yorpiuper i di n- 3-yl ] -sul fanyl acetyl mutilin,
14- 0- [ N- BOC- 3- hyd C

roxy- pi peridin-4-yl]-sul fanyl 2 eyl muti | | n,

14- 0- [ 4- hydr oxy- N- BOC- pi peri dho<SPybji- met hyl ani noacet y
[mutilin, 20 o )
14- 0- [ 3- hydr oxy- N- BOC- fji peri/di nR; 4-

[']-nmet hyl am noacety

[ mutilin, X o 2 )" CH,
14- 0-[ N- B 1 6-T et rghydyopyrildi n-4-yl]-sul fanyl ac
etyl mutilid, He

14- 0-[ 4- hydr @xy- Rl
yl acetyl nuti | MaN” 14-0-[ 3- hydr gXxy~N
) - pi peri di n-4-yll] - sul f anyl ace®y|Rat i
2004/ 011431 PCTREP2003/ 008059 - 31
1@- O-.'L 4- acet oxy- N- (N- BOC- val yl ) - pi

ﬁv FI n- 3-yl]-sul fanyl acetyl nmutilin,
R} -add [R3- are diydvogehlof Bed&Xiamaal vl

spLperidin-4-vl]-sul fanylacetylmutilin, 14-0-[3-hyd
Ry £ Re Socotirgeog Réndn
Ry lig a prqiedtingigneup ofl the sasiduerof laacaind atit iwHersin the amino group is
14-t0- %@ hydr oxy- N- (N- BOC) - val yl - pi peri di n-4-yl ] -net hyl
Rted etylmutilin, 5
Xdis @ graN-Ay R oxy- N- (N- BOC) - val yl - pi  peri di
n- 3-yl]-met hyl am noacetyl mutilin,
: [N-(N-BOC-val yl)-1, 4,
et rahydropyri di n-4-yl]-sul fanyl acetyl mutilin,
{ I [NN(N-BOC-valyl)-1, 2, 3,6-tetrahydropyridin-3-yl]-
sullf anyd; bl & conpound of any one of
cl ai_mspsyéll'9'%@"%’i %trﬁgﬁ%‘}yﬁdgﬁ’ a salt. 10 6. A conpound
H-Kds{Cadptkybrangl ains 1 to 5 for use as a
[ eutical conposition
g%?rsrp%% g?%rgﬁ%%ru(ga%z‘%yaﬁm; "one of claims 1 to 5 in
wifh g miovisa thatifh at | east one phar maceuti cal '
exci pient. 15 8. A pharnmaceutical conposition
cdxding to claim7 further conprising another

! is piperidinyl and X is S, then Rg is other than hydrogen.

A compound according to claim 3 selected from the group consisting of
14-0O-[N-BOC-4-hydroxy-piperidin-3-yl}-sulfanylacetylmutilin,
14-O-[N-BOC-3-hydroxy-piperidin-4-yl}-sulfanylacetylmutilin,
14-0-[4-hydroxy-N-BOC-piperidin-3-yl]-methylaminoacetylmutilin,
14-0O-[3-hydroxy-N-BOC-piperidin-4-yl}-methylaminoacetylmutilin,

"~ 14-0-[N-BOC-1,4,5,6-tetrahydropyridin-4-yl]-sulfanylacetylmutilin,

14-O-[4-hydroxy-N-(N-BOC-valyl)-piperidin-3-yl]-sulfanylacetylmutilin,
14-0O-{3-hydroxy-N-(N-BOC-valyl)-piperidin-4-yl}-sulfanylacetyimutilin,
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pharmaceutically active agent. 9. A conpound of any

one of clains 1 to 5 or a pharmaceutical conposition

wo@tooglogi4nt 7 or 8 20 for use in the preparati oPCDEPZ03/008059

10.

nmedi canent for the treatnent3ef m crobial diseases.
10. A nethod of treatnent of microbial diseases
conprising admnistering to a subject in need of such

N e e

al-@i3-acstoxyeN-(BHBO GBrak/)Pipdhidingd-yl-stifhyRicdtyimafin 3
14-O-[3-hydroxy-N-(N-BOC-histidinyl)-piperidin-4-yl]-sulfanylacetylmutilin,
14-0O-[3-hydroxy-N-(N-BOC)-valyl-piperidin-4-yl]-methylaminoacetylmutilin,
14-O-[4-hydroxy-N-(N-BOC)-valyl-piperidin-3-yl}-methylaminoacetylmutilin,
14-O-[N-(N-BOC-valyl)-1,4,5,6-tetrahydropyridin-4-yl]-sulfanylacetylmutilin,
14-O-[N-(N-BOC-valyl)-1,2,3,6-tetrahydropyridin-3-yl}-sulfanylacetylmutilin.

A compound of any one of claims 1 to 4 in the form of a salt.
A compound of any one of claims 1 to 5 for use as a pharmaceutical.

A pharmaceutical composition comprising a compound of any one of claims 1 to 5 in

association with at least one pharmaceutical excipient.

A pharmaceutical composition according to claim 7 further comprising another

pharmaceutically active agent.

A compound of any one of claims 1 to 5 or a pharmaceutical composition of claim 7 or 8

for use in the preparation of a medicament for the treatment of microbial diseases.

A method of treatment of microbial diseases comprising administering to a subject in
need of such treatment an effective amount of a compound of any one of claims 1to 5

or of a pharmaceutical composition of any one of claims 7 or 8.
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