; €e3e"6PT3. ~a~~= MJTI LI N DERI VATI VES AND THEI R USE AS ANTI BACTERI ALS The

present invention relates to conp antimcrobial, e.g. .
anti bact ewa@p/028%ivity, nore spemmﬂmumm‘mm present | nveRCT/BPO0/0230at es t o
mutilins. 5 In one aspect the present do%y_\gntlon provi des a compound of
formula CHZ ,~-CH3 . OHR OR /S R ~~~~~ ~N RO~,,. 21 H3C"" R- R HsC
R R8 OR- V\/nereln R is hydrogen or alkyl; 10 R is hydrogen or a group of
formul a XuoroR DHRevAireXals 1BMEDeE as0XaRRcrNREQ Wherein Rlo is hydrogen
or alkyl, or N+(R 10)2 wherein R,o0 is al kyI in the presence of an
appropriate anion; 15 RO is am no, , heterocyclyl or mercapto;
and, if xTh%pmsyg@nyermgmrg'a@advppwﬁamn# mentwm@ahﬁa antibagterial,
heterocycggnﬁy midrel spebifieAINIRE %eﬁd.wém.oﬁ%sm%swmww or alkyl; 20 R3 and
R3' are hydrogen or deut erlurrf R, and Re are hydrogen or deut erium or
R and R2 together with the nltrogen atomto which they are attached form
non- ar oma | . *159159* WO

01/ 09085 JI;%F Eé%gé r%ggﬁgg%%rderléﬂa%(géagaﬁ&gu%d;gfg}éﬂ*"gaef| ned above. X | -
GR9 R is hydrogen or alkyl, e.g. (C, .4)alkyl; preferably hydrogen. 5 R 1is
hydrogen or a group of formula -C(=X)R9, e.%cﬁzgroup of formula -C(=X)R9.

wherein
R is hydrogen or alkyl;
10  Ryis hydrogen or a group of formula

~CR,

wherein
X is sulphur, oxygen, NR1o, wherein R is hydrogen or alkyl, or N*(R'o)2 wherein R’ypis
alkyl in the presence of an appropriate anion;
15 Reis amino, alkyl, aryl, heterocyclyl or mercapto; and, if X is oxygen, Rq is additionally
hydrogen;
R:is arylene or heterocyclene;
Rsis hydrogen or alkyl;
Rsis hydrogen or alkyl;
20 Rsand Rj' are hydrogen or deuterium,
Rs, R7 and Rg are hydrogen or deuterium; or
Rand R; together with the nitrogen atom to which they are attached form non-aromatic
heterocyciene and Ry is a group of formula

RTRRTOEAORA

*159150+



X is sul phur, oxygen, NR o, wherein Rio is hydrogen or alkyl) e.g.

(C, _4)al kyl, or NH(R ~0)Z wherein R,0 is alkyl) e.g. (C _4)alkyl, in the
presence OYOaKOMPpropri ate anion; preferably oxygen. RO is BOT/RBY/ABAGY| ,
al koxy, e.g. (C, ~)al koxy; aryl, het er%cyclyl or nercapto; e.g. a group of
10 formula -S-R 2, wherein R 2 is alkyl) e.g. (C-.4)alkyl; and, if Xis
oxygen, R9 is hydrogen am no, al kyl, al koxy, aryl, heterocyclyl or
mercapto. RO is preferably al kyl, e. gx(C B) al kyl , such as (C, ~)al kyl,
e.g. unsubstituted or substitut ed al kl, e.g. subst i t ut ed by groups whi ch
are conventional in pleuromutilin chef@Btry, e.g. one or more amino,

hal ogen, such_as fl uoro, trlfluoroalkyl) such as trifluoronethyl; 15
guani di WP’“%E‘&”S)&P arﬁ@?é’teﬁg% including a 5 or 6 nenbered ring
containing 1 or 2 nltrogen atorrs e g |m'dazonI If R9 is alkyl

substi t ut ed pref erably the resi due of an amino aci d, e.g.
i ncl udi ﬁgSM’fPa%" °h?'§¥'| 619né§1 3 rﬂr?fégl bl QA& ¢ acid, e.g. said resi due

i ncl ydeg, Fsh%rdb’éhtor%f radip amdﬁﬂuﬁmd— XH,CH grﬁﬁﬁidﬁsoflf&n{dl@-@ﬁd)b%w ic group
IS splltt of f IS referabI]\f| het er o¢ yclyl) or menber ed
het er oc?‘dWWPh@, ngwnNﬁﬁmwgrwams v%gmprea'lsﬂt@% C1e>a¢j<v'§éNe6%eh from

ni trogemeRidR, 9’&11&[‘%? (o {)&kﬂ ih4hd PRsehéd & dp%tr ate 8nin; r@f’er&ﬂﬂﬁt her
ring systeminc udl ng pheny preferably pi peridinyl, pyrrol i di nyl?

pyrrol yoxygep: i di nyl , benzi m dazolyl, quinolinyl, triazolyl; e.qg.

unsubst igf }ét&grge%@, OQN&JVYE gh chh‘ﬂ)&}é;yié’rgeﬂetgf‘&cgéﬁlcdf%é’rl:aptszgg égﬁﬁfp égngEd by

one Or re a am n
whenei nf@mig sS-&wwherean @ {icalkyl, 8ld (¢ 1.« dlladiangk if teistoxparny IR l%h!ﬁfogﬁl’ef er abl y

substi tghﬁﬂ/:" ?&egﬁog{’ﬂrﬁetg}#\ﬂm JPYﬁUr amno, nitro. If Rs is

het er ocy din ydr oge atoms of the heterocyclyl ring,
e. g. i nPReigreefetably aikyl Be. K@ch)ai@é.rs@h@m(ﬁu)dkvie@gt wnsubetitutedras gubstivteth of t he

| el ude ST piEE Sunindi e P ReboRly it el Anudf T baRrirR i e B B g2t ﬁt ed
by - COORt movthamisionh&dgen,sugh lay Iflporpr efgetrdibonpaliy, sugiaa&tplﬂuorlamaﬂwl aryl ene,
I t
23329. : PO Bl MO/ o o IR 3% RempURSTRBERRAII S,
oneit@genatams; e\mlm[d/aw@l% Hg i$aIKy| EROSHEE Oy ammyd%go&prefa’amylthe e.qg.
( C a) alré{ a'de’ ofrlﬂeeﬁglﬁg actd; 8 chHJ?ﬁn% v(?ﬁ {u}é fﬂléf‘afn%aggﬂln? ZJI r}JcBhrlng beid, e

het er ocycCl ene cl eme rcri n'a', wherein
t wo bonetaldaesdmmmcbldadmatoatttméamamlmmdacldmhmbgemamad tbelcgtmwylgyrgmpp isn a
corrpounq ﬁ)({ ffor mula |. Preferably R2 is arylene, e.g. unsubstituted aryl ene
or aryl &Re substltut ed by one or nore groups which are 5 conventional in

pl eao om@riRsiimprefarably thelgroeyclyl, ead.l5ydr,6 membereG, hedgratyojli, e.g.Lexintaingona r ;

nal 0gen BBeA KT §:cddhLL HARATIIL: o BUSRASS] b HSLAELE oy cfita, en

and heterocyclene i’'n the meanin oun 0 a sul hd to
- N( R) ( Re)g.ithre turtbermirmusycterh »rfotudmg hehyl; prederably\pip dridinyt PWVIuduwl,\pyanlyal or in

anot her b . in
corres pgﬁg@h% f%bﬁggﬁlg'rﬁ‘ﬂﬁé{age’ g%?éf? %LQ Hﬁg@sgﬁgér b@@roggﬂ%l %Ub?thuete%ul phur
at om 10 hatesiogyolyt, N(g?)s(lsst)tuﬁed ba onergp ononel alkyl, &qr mekheyl; Ihydroe(ypaminonnlub,oars of
het rocycle i or al kyl. eferab hydr oge C, .4)al kyl,
o 025 PP CRRFrs W B B Bh o Rl SHELAS HLER BRes oy
such as sopstityted bgeoge ourmubalkyl; (Hyelebxg) &minoomitreubst i t ut ed al kyI e.g.
substi t d 0 nmore preferably RS ig .15 dro and R 3 are
hydr oge#% gé[‘?{ 'éfmé %PW@'PE‘MF&VW%?%QQH‘.S qigr,\e ﬂl‘:ﬁ'ngr &%dr ogen or
deut er i yiperidinyl; the hydrogen atom attached to the nitrogen atom of the ring system may be
. replaced by deuterium.
30  Amino in the meaning of R, includes a free amine group, alkyl- and dialkylamine and
amine substituted by -COOR;,, wherein Ry, is alkyl, preferably (Cy.s)alkyl.
Rqis arylene, such as phenylene, e.g. unsubstituted arylene or substituted arylene, e.g.
substituted by groups which are conventional in pleuromutitin chemistry; e.g. one or more



If R is a group of forrmula -C(=X)-R9, R and R2 together with the nitrogen
atomto which they are attached nmay form non-aromatic heterocycl ene, e.g.
havi ng 5 twWo@10P09§ nenbers 20 and one heteroatom e.g. nitrPQBRPOGN73G%r abl vy
i ncludi ng piperidinyl, pyrrolidinyl, Preferably piperidine. Preferably said
het er ocycl ene is bound to the sul phur group and to the -N(R,) group in a
conmpound of formula Ivia heterocyclene carbon atons. |f not otherw se

def i ned HWF&Ynalhﬁt 850 GJalMyl; fhélob@h ed. gqmar@nﬁﬂumémwerﬁtr@ dr Heterboytriieer ed

ring havin to 4 heteroatons sel ected tionally

condensdiPBIORFIEne as kerd RIpings 3 etegwléﬁsmg évfgre'eamgﬂ%%aw%ﬁga %ﬁ Cny!

ring; e.ife vRinafRIFEES8RY ¥alphurdyrb\§ iAr06amp oUndrdf fetmufa lPréfaﬁalwyiR{ig afieriz0l i ne)
purine. Heterocycl (ene) includes unsubstituted or substituted

het er ocy&g{Wsybstitated andenssen arvleas suRstifited; B onm Pk MO GroMps Whihi A¥Ral i n
pl eurso madnbérmoﬁaﬁmpwraammm%hemdyué &nank?nl kyl fc gyaqlfyowcn amnmahywhéuégbn

group COOR, 3, wherein R 3 is al I Nc

(C, . 4) alsuph as Alugro; trifupiagdy, ﬁH@h% tr'flgeromﬂetlaﬁowleﬂe ags@eierw@'e@ree%m

I nvent i S - ~ 1S
oo A 0 AT SR T B

wher ei n Thess twe bpnds mayRe yisinal RRr@notkies pesitiorREd. ik ORie) RegR AT Betapasition; or
§+( R ~0).?f tf*@@c{r@sgoﬁﬁm@n §sfét&w Héteracpaené F.Sp?gfé?am b@urhd%%@embﬁaﬁatam on;

kyl', heterocCycly nmercapto; and, If
oxygl@n éR@“Ds additionally 5 hydrogen; R2 is phenyl ene; R4 |s hydrogen or

Pyl ogen St & B8 RouTRoBiGE yB BrUEOREH proB el Con atom to whi ch
t hey ar Ras bydrbgen Om'l@'-rﬂiﬁieaﬁhb)hb!dr@gﬁfe@re(ﬁm@)?&wbn@ methyR is a group of
o 5 TR A, ol RSN 0ot g SIS (7 227
~s ", ~~ upsBbstidutedidByhor. subiStituteRAdkyH ey. mbstmgd Rydydroxy; more preferably Rsis
15  hydrogen.
Ra and R’; are hydrogen or deuterium, preferably hydrogen. Re, Ry and Rg are hydrogen or
deuterium.
If Ry is a group of formula —C(=X)-Rs, R and R, together with the nitrogen atom to which
they are attached may form non-aromatic heterocyclene, e.g. having 5 to 6 ring members
20 and one heteroatom, e.g. nitrogen; preferably including piperidinyl, pyrrolidinyl, preferably
piperidine. Preferably said heterocyclene is bound to the sulphur group and to the
-N(R;) group in a compound of formula | via heterocyclene carbon atoms.
If not otherwise defined herein heterocyclyl or heterocyclene includes a 5 or 6 membered
ring having 1 to 4 heteroatoms selected from S, O and N; e.g. N; optionally condensed
25  with a further ring (system), e.g. condensed with a phenyl ring; e.g. or condensed with a
heterocyclyl ring, e.g. including quinoline, purine. Heterocycl(ene) includes unsubstituted
or substituted heterocycl(ene), e.g. substituted by groups which are conventional in
pleuromutilin chemistry, e.g. including alkyl; hydroxy, amino, nitro, a group COOR;3,
wherein Ry; is alkyl. Alkyl includes (Cy.s)alkyl, e.g. (Ci.4)alkyl. Aryl includes pheny!.
30
In another aspect the present invention provides a compound of formula |, wherein
Ris hydrogen;
R is hydrogen or a group of formula



wherein R S is hydrogen or a group of formula O N~ R ss 20 e.g. a group of
formul a WO 01/09095 O N~ R ss wherein R65 is hydrogen or deuterium R25
is hydrogeWOOMB08y| or tert-butyl; Rig is hydrogen or net hyPCT/ERD/GB®, R4S
and R55 are hydrogen or deuteriunm an® a conpound of fornula CH3 . CH

PCT/ EPO0O/ 07309 Os\ ~ ."~~ CH ~0~~~"~ R3ss 3 Iss H3C "" H3C N O NH2 O R4ss
R 5ss H3C CH3 wherein R3ss, Ross and R555 are hydrogen or deuterium 10 A
conmpound of formula I includes a compoxind of fornulae Is and Iss. In

anot her aspect the present invention glﬂ’ﬁvi des a conpound of formula I, e.g.
i ncluding a conpound of forrmula Is and”lI'ss in the formof a salt, or in the

| el <€ B0, High OB R Yk e Boph B bR, SRR, =t o
]_:L4- O(?mgisrau)ypl / ImethgfIpfesge:\ﬁaﬁytl?ggnﬁg?i?tgwnidid; B,g.€'g. in free formor in the
ormof _a. sal. Q.. Wi . . "

o O O Fais snerdiog i nelbropuh L BRSbio 2nd T X s covamne P AR g i free

forrrsorhk@rogb@, 20 formof a salt, e.g. with hydrochloric acid or with

deut erochl.orjc acid;

14- O(S%Fd? Bb‘?'?y %2 2- yI - car bonyl ani no) - phenyl - sul fanyl acetyl )mutilin, e.g.
in freeH,whydedgenrortailgl;f orm of a salt) e.g. with hydrochloric acid, WO
01/ 09095 PCT/ EPO0/ 07309 6

14- O ( 376 WEFA98 h- 2- yI - car bonyl ani no) - phenyl - sul f anyl acet yl )

-2, 2, 4- {yiaf@H;edre hytiogeh), e€.g. in free formor in the formof a salt) e.g.
with hydrochloric acid or deuteraochloric acid;

14- @ ( 3Repfpaid B aredwgrogen G5 SsYIeaHMAGY - 2, 5- di net hyl - phenyl t hi o- net hyl car bon
yl') nut i |5 ghd R tBgethBr Witlethel Mirda e atbin tb WhidHPIhey afe attaichkl forfn Hon-Bhdnkktic

hydrochl ori c aci d; .
heterocyclene and R; is a group of formula

- C-R9
wherein X is oxygen and Ry is alkyl.
15
In another aspect the present invention provides a compound of formula

R

1s

. wherein Ry is hydrogen or a group of formula

20 e.g. a group of formula



14- O (3- (pi peridi n-2-yl -carbonyl am no) - 2, 5-di et hyl - phenyl t hi o- net hyl car bon
yl)-2,2,4trideutero-nutilin, e.g. in free formor in the formof a salt,
e.g, Wth woateuwesoric acid or with deuterochloric acid, PCT/EP00/07309

14- O ( 3- (pi peri di n-2-yl - car bonyl am no$-5-tert. butyl - phenyl - sul f anyl acetyl ) m
utilin, e.g. in free formor in the formof a salt, e.g. with hydrochloric
acid; 1o

14- O (3- (pi peridin-2-yl-carbonyl am no) -5¢ ert. butyl - phenyl - sul fanyl acetyl) -
2,2,4-trideuteronutilin, e.g. in free fofjlmor in the formof a salt, e.qg.
wi th hydrochloric acid or with deu c ic acid,

14- O (1- (2- ami no-i sobut yl car bonyl }I- pi peri di n-3-yl -sul fanyl acetyl ) nutilin,
e.g. in free formor in the form amalt, e.g. with hydrochloric acid,
and 15 Res

14- O (1- (2- am no-i sobutyl carbonyl ) - pi peri di n-3-yl -sul fanyl acetyl)-2,2,4-tri
deut er owegtsin Re, is Bydrogemof deteispim or in the formof a salt, e.g. with

hydr ochlgor i i 1 1 .ochloric acid. A salt of a compound of

f or mul al?s 'Fﬁgﬁggg'qgemgé}égﬁgﬁﬁf'cal |y acceptable salt, e.g. 20 including a
met al s&b¢isbydgenor tetiidiiandon salt. Metal salts include for exanple alkali
or earth, a i4saltsi L [ [ Salit.s. . | of a compound of
for rﬁ%l a S'w%{{daﬁs‘é‘ré?ﬂ‘,’@'glr’%f gﬁ%{‘%ﬁg’h S%ﬁr@ﬁ%@f&ﬁ:ﬁ%ﬁ%ﬁl c acid,

napht hal i n-1, 5-sul phoni ¢ acid, hydrochloric acid) deuterochloric acid;
preferably hydrochloric acid or deutergghloric acid. A conmpound of formula
| in free formmay be converted into& cbrrespondi ng conpound in 25 the
formof a salt; and vice versa. A conpQ @f formula | in free formor in
the formof a salt and in the dorm o 6l vate nmay be converted into a
correspondi ng conpound in_freeljfor heC ormof a salt in unsol vated
form and vice vers4. 3 erpas présent invention provides a
conmpound of fornmul 01/ 0909%(CF HPOR/ 0' 1309 7 O OH Rs v ~","~ O ~~nW
Rsv R4V Rsv —~ii~i " \xp RyE-Res @ IP R P is hydrogen, am no)

al kyl, am noal kyl or yan optionally am pp-_4and/ or hydroxy- and/or
nitrosubstituted 5- ergaromytic or heteroalicyclic ring
‘& an optionally alkyl-, fluoro- or
trifluoronethyl substituted aromatic, 5- or 6nmenbered heteroaromatic with 1
to 3 nitrogen atonsycpurtoe, or quinoline; R3p represents S or O preferably
S; R4p represents hydrogen or nethyl; 10 R~ represents hydrogen, nethyl or
CH20H, MperedpResdt.anHRQr ar®hyamdeaPdelReffurand ReP are the same or
different and represent hydrogen or deuterium in free formor in form of
an acid addition or quaternary salt. 15 A conpound of forrula I, including
a canpolrgdmpouhe bifridraalal ISpcildes BtshpdundriYormisd Isiandliss

In another aspect the present invention provides a compound of formula |, e.g. including a
compound of formula Is and Iss in the form of a salt, or in the form of a salt and in the form
of a solvate, or in the form of a solvate.

15
in another aspect the present invention provides
14-O-(3-amino)phenyl-sulfanylacetyl)-mutilin, e.g. in free form or in the form of a salt, e.qg.
with hydrochloric acid;
14-O-(3-amino)phenyl-sulfanylacetyl)-2,2,4-trideutero-mutilin, e.g. in free form or in the

20 form of a salt, e.g. with hydrochloric acid or with deuterochloric acid;
14-0-(3-(piperidin-2-yl-carbonylamino)-phenyl-sulfanylacetyl)mutilin, e.g. in free form or in
the form of a salt, e.g. with hydrochloric acid;



formof isonmers and m xtures thereof; e.g. a conmpound of formula | may
contain asymetric carbon atons and may thus exist in the form of

di ast er eoi¥BRPWIS and mi xtures thereof. Isomeric or diast er BROT/EBMATIE

m xtures nmay be separated as approprlﬁte, e.g. according to a nmethod as
conventional) to obtain pure isoners or diastereoisners, 20 respectively.
The present invention includes a conpound of forrmula I in any isoneric and

di ast er ou@(m(pumn‘ﬂwzrymwbmylawo) plsyI-sWianpid celybl s2, 2 [4emid s awers-muitiin, el gir €.
Pr ef er abl e cofi urat 0 nd of formula I

s the. Sulfes Bam o in 1ot 8 5o, B nar ScBlorurtSRBRhaRe Sddect t ho

]Pr eselnt 1?@®8d|¢vmdwz>yl-msorw|mmopss d‘mﬁthyhﬁmqmymﬁiuavfbétg?/cggggygmmﬁué@ of

ormul a |, as, define ove, conpri sing the '~

PCT/ Epomf@%@gng)rg}%ﬁgprmg&as L9 'ydé?ﬁi‘éﬁ’dﬁr?&'dof formula / CH2 ,~CH3 OH

O R © H1403 ggp%r@nélz-yrcarbomammo) 25~d.meﬂal[yt3prlré’$@tﬁb -nibtRylBarbdnylf2\gher ei n R3,

R 3, R4 and RS are as defined in fornul and Re .are hydrogen,

with a SESHRREUEN&- rf'ﬂllfrgeﬁferﬁ) pIRN eI of avﬁ?grépnwlﬂ" hydroghigrigacigi g as

defi nedv\j,tn dEQfe'?Gthbn'c acld® obtain a conpound of for rruI al, werein R R-, R2,
R5 are as defined in fornula I R~ and Re are

R3, R 3,
hydr ogeri4- %’fﬁﬂplﬁqﬂdﬂb% yiesbonyiaming)- 5%&9?%@%‘&?@”‘%%@%6’“&“'& B ihtedf

£ Or MUI a fdymPtiRtrReRrh Bf 81s8R, @é wiirOh ém&.&adwnpound of formula I, wherein
Rs, R and Re are deuterium R4 and RS are as

def ithed 1O tRRANLIN2- vb‘fa@m&azmnp)s%qd h‘g‘y'd?h%Yﬁw%aﬂﬁae%b'zf%ﬁm%tqu' as

def i ned rﬂdﬁlsﬁte%) uaﬂree %rhhort.hlmcm aacéa&u@gewmnggbadyﬁé hag oP @itRbt ai n a
conmpound of forrmula ~ .- H3C ~~~ 111 Rs

H3C R WReulgrodiiesie aci; Rs R'3 R4 and Rs are as defined in fornula | and Rs,
R and %@(ﬁ(ﬂ‘yﬂfnggﬁbutylcé%mﬁgg%SyP SUitFRGRREQHRBRI e.g. in free form or

in the form of a salt, e.g. with hydrochloric acid; and

15 14-0O-(1-(2-amino-isobutylcarbonyl)-piperidin-3-yl-sulfanylacetyl)-2,2,4-trideutero-mutilin,
e.g. in free form or in the form of a salt, e.g. with hydrochloric acid or with deuterochloric
acid.

A salt of a compound of formula | includes a pharmaceutically acceptable salt, e.g.

20 including a metal salt or an acid addition salt. Metal salts include for example alkali or earth
alkali salts; acid addition salts include salts of a compound of formula | with an acid, e.g.
hydrogen fumaric acid, fumaric acid, naphthalin-1,5-sulphonic acid, hydrochloric acid,
deuterochiloric acid; preterably hydrochloric acid or deuterochloric acid.

A compound of formula | in free form may be converted into a corresponding compound in

25  the form of a salt; and vice versa. A compound of formula | in free 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 unsolvated form; and vice versa.

In another aspect the present invention provides a compound of formula



b2. reacting a conpound of fornmula Ill as defined in step a2. with a
conpound of fornula RZ(N02)2, wherein R2 is as defined in formula |I; or

Wi th a nonwer@maedsc heterocyclic ring which carries a groupPCI/EPOININA
-C(=X)R9 wherein X and RO are as defiffed in claim1) in the formof a
reactive derivative, e.g. a nesylate or a tosylate; to obtain a 5 conpound
of formula CH2 (~-CH3 . OHO "~~~ CH3 OH3C ",. IVRs HBC R _ ~ O wherein
R2, R3, R3, R4 and RS are as defined in forpula | and R6, R, and R8 are
hydrogen, 10 c2. reducing the vitro group i/ a conpound of fornula IV as
defined in step b2., to obtain a conpound oiNfe¥rmula |, wherein R2, R3,

R 3, R4 and R5 are as defined in formula | M Rs, R~ and RB are
hydrogen; and, if dgsire . €Bcting thHe am no\group in a compound of
formula |, as defined 1 qupd of formula I,
wherein R, is a group erein R pR2, R3) R 3, R4,
R5, RO and X are as defihed iBe»foRaul a"t ) R~ and R8 are hydrogen;
and, if desired, e2. intfbduci ng deuteri dm gompound of formula | as
defined in step d2., to pbtain a conmpound of ) wherein R R-, R2,
R3, R3) R4, R5) R9 g re as defined ioF2t mula | and R6, R~ and Re
are deuterium or a3.”’react’f"ng a conpound of gor nuha,, WO 01/09095 10 / CH2
, ~CH3 OH HO ~~~~~ 14 R6 ~~~~~ CH3 H3C n" HsC V R3 ~ R a O R~ PCT/ EP0O0/ 07309
wherei n WberelR and Ra are hydrogen and R3 and R 3 are hydrogen or

deut eri ug) ; ié"ﬂ)u?og?en? QR Qﬂyf?gmﬁr%ramﬂ & a%loéaorﬁﬁy &#ihoFRnd/or hydroxy- and/or

nitrosubstituted 5- or 6-membered heteroaromatic or heteroalicyclic ring with 1 to 3

5 nitrogen atoms;

Rz, represents an optionally alkyl-, fluoro- or trifluoromethylsubstituted aromatic, 5- or 6-
membered heteroaromatic with 1 to 3 nitrogen atoms, purine or quinoline;
Rsp represents S or O; preferably S;
R4, represents hydrogen or methyl;

10  Rs, represents hydrogen, methyl or CH,OH,
X, represents NH or O; and
Rep, R7p and Rg, are the same or different and represent hydrogen or deuterium, in free
form or in form of an acid addition or quaternary salt.

15 A compound of formula I, including a compound of formulae Is, Iss and lp, may exist in the
form of isomers and mixtures thereof; e.g. a compound of formula | may contain
asymmetric carbon atoms and may thus exist in the form of diastereoisomeres and
mixtures thereof. Isomeric or diastereoisomeric mixtures may be sepérated as appropriate,
e.g. according to a method as conventional, to obtain pure isomers or diastereoismers,

20  respectively. The present invention includes a compound of formula | in any isomeric and
diasteroisomeric form and in any isomeric and diastereoisomeric mixture.

Preferably the cofiguration in the mutilin ring of a compound of formula | is the same as in
a naturally produced mutilin.

25  In another aspect the present invention provides a process for the production of a
compound of formula | as defined above comprising the steps



5 wherein R4 and RS are as defined in fornula | and Hal is hal ogen, e.g.

chl oro, bronp, iodo; to obtal n a conpound of formula CHZ CH3 OH O R4 O Hal
S~~~ ,,. ~3V@91/09095- CH3 H3C ~". H3C VI s . wherein R4, Rs, PET/EPSMITIR-, Ra,
R3 and R 3 are as defined in step a3.8 b3. reacting a corrpound of formula
VI as defined in step a3. with a conpound of fornula |0 HS-RZ( NQ2) Z,
wherein R2 is as defined in fornmula I, to obtain a conpound of fornula IV
as defi mpfed N step b2., and further reacting a conpound of fornmula IV
according to step c2. "and. j f desi red, according to any one of steps d2.

and e2. 8 s’%?é’F'PQléd”E‘BSU%d otf9B¥Rai n a conpound of fornula | as defined in
formula I. 15 Any conpound of formula I, e.g. including a conpound of
formulae |Is, Iss or Ip; my be prepared as appropriate, e.g. according to a
met hod as conventional, e.g. or as specifi ed/C 01/ 09095 " PCT/ EPOO/ 07309
11 herein. Any conmpound of formulae Is, |ss 4hd ge maéhbe prepared, e.g.
anal ogously, according to a process for the phgpara of a conpound of
formula I. A corrpound of fogmula 11 and of fofmux'V is known or may be

obt ai ned accordi ng A i
atons in a gpgpew(d of j )
at ons may be’carriNed 0 as||appr o J.e.\yg, dcco d| ng to a net hfld as
conventional, e.g. Or accor@ing t [ herein; e.g. by
treatnment of a conpound of fornmnul a conpound of fornmula
I's, Iss and Ip; with deuterochlori . appropri ate sol vent
(systerr) and isol ation of a conpound 10 of forAh , €.8g. in the formof a
salt, wherein hydrogen atons, e.g. in the mehi nE‘Zof Rs, R, and Rg are

repl aced by deuterium atons. The production of a"eonpound of formula I,
V\,hersi n R3 and R 3 is deuteriummay be carried out as appropriate, e.g.
according to a nethod as conventional, e.g. via treatnent of a conpound of
formul a V winere R tHRig Rza!nhcm aré asdefimed inifvon US| andtiRR B, andhRedrebytifogene i s

dtut o1’ om iR GurmeBe RN By R B SPG whoreime: By o i AiBmgi "

deut Sr [ ;Jm foid 1itd distainreearhpoupd df mnwmadmeifeturf R/ FmIFtﬁ,h Hfj RY)R,eind ngiia_randl R 3
are deuteriu o a nethod as conventional,
e.g. accor &5%??%‘?@&8 ”'%ga”q Bﬁtfg angéﬁ 8’888"'above to obtain a conpound

of figr mul a ahd, iPQesited, conpounds of formul a I e. g |ncI udi ng a conpound of
formul a

I herei nafter .d "active,co unds) of
t he prez’énfﬁq%‘é'ﬂg SHteHgTHntBlatCWPHﬁ(?ﬁf%éP@é %??%\W%’e%ﬁa tg%@) Pheref ore
useful as phanpLAY b fanala IF@herePnaFRG;)He)anﬁFﬂB @:etdeufealruoﬁfrﬁﬁyrEJs?1pﬂz,m,eR'@,r esent
i nvention timecr al., .e. 2s antibacterial, activity against gram
negati ve bj:gtaé‘fj sare §f’19ﬁp'?fsd 'Eé?;'ﬁ'g‘\]aléhi a coli; and against gram positive
bacteri ar such as Staphyl ococcus aureus) Streptococcus pyogenes,
St rept ococcus pneunoni ae copl asr.ns al mydi a and._obl i gatory anaerobes,
e.g. 1580 @P0 182G Of ngF‘PPQ A\Aﬁlfrﬁogvtﬂwasme\?ﬁ%d BP B 1 With g"ﬁP“?‘%% r
M crodi | ut isaBsefeeht RAaEtionito @btath ANabinpoaid &abrmilge for C i n| cal Laboratory
Standards (NCCLS) 1997, Docunment M/-A4 30 Vol.17) No. 2: "Methods for

dilution Antim crobial Susceptibility Tests for Bacteria that
CH,

v

wherein Rj, R's, Rs and Rs are as defined in formula | and Rg, R7 and Rs are hydrogen,



G ow Aerobically - Fourth Edition, Approved Standard"”; and e.g. in vivo in
systemc infections in mce. The active conpounds of the present invention
show ant i bBW&BOPYS activitiy in vitro (MC (Ng/m)) in the RGHEPINITIY on
Test or in the Mcrodilution Test fror about < 0.01 Nglm to 25 WO

01/ 09095 PCT/ EPOO/ 07309 12 Ng/m , e.g. agai nst above nentioned bacteri al
speci es; and are active agai nst Mycoplasns and Chlanydia. M C = m ni mal

i nhi bi t a2y reactingrd cambpaumd of hermadd lilas daﬁnmmmep af. wittea pompenrid offammila on

h t t fect ‘ . g. t St |
SOt b S G 1 SESS LR Py Sl e P OB c
oral, e.g. ring v(dﬂaameé a@mwb@mcbm&la SCEXRpwhE@irbX dynd \Miagd hs dEﬂrgad ihhe EDSO

subout anco e PaR Bba FRTE Gerbatyeord 2 BEKA Bl gilvesliiedp opfa &

adm ryi st ratdoﬁmouEE)sofanEﬁfaectl ve dosage in ng/ kg body wei ght per appl i cation
by which 50% of the treated aninmals are protected from death; cal cul ated by
Probit analysis (n=8 aninals/group). 1o It has, for exanple) been
determ ned that the M C 90% (Ng/ m ) of th&Honpounds of exanples 1 and 52
agai nst, for exanple Staphyl ococcus aur C}g.g. strains ATCC 10390, ATCC

: : 42 15508f ca. <0.0125 Ng/ i ;
whereas for exanple tjhe M C 90%F( /'m)of efythronycin A as comercially
avai l able, is of ca. 9 2 to 0.4.1%1 ¢ $) ..cgnsnounds of the invention
show an surprising o éfrall actinw @p m/ For exanple, it has been
determ ned that the dctive conp und@cd / sent inveition show
surprising activity in vitro aga t~f us faecium including
vancomyci n-resi stant strains; agai nst "8t appy6e€ us aureus including
methicillin sensitive (MSSA) and nethiciolin/resistant (MRSA) strains; and
agai nst Streptococcus pneunoni ae 20 i ncl udi Hg pen| cillin-resistant st rai ns;

Vs 1 e - i AROR iy P Tl PP Pl AL U AE Rl M QPR L3l ff R @00 EbgR een s

accor di ng trﬁ]dtdgenappr oved standard reference nmethods of the Natl onal
mmtte ni c Laborator St a rds Docune -A4 for
cer o ¢ Bacpiang et aBhg s Boraubadhiu & 7 Hhtpediastopke ebm@,/ )
t he Corrpoulwﬁonﬁﬁowuadmmﬁllall %eﬁnﬁRﬁl’%s(BQ My, drebREkeids deffifed B foladla d
J,ococcus aureus MSSA is of ca.

hydr ochl ori de) a f or exa | e Staphy
0. 025; \/\/neraé'aéq %ﬂe %W“rﬁrﬁ’ ?rogﬁn'ﬁ%PoWEFFF s comercially available is
of ca. 1d26; reéchlag twemMo@rémg(nrd &orﬁﬁodnhe)fwmnds@%fu@étﬁlﬁwt@dz agabesh for
exanpl e St ap | ococc us VRSA i s of ca. 0.0125; whereas the MC
(Ng/ m) of CiSL ﬁfﬁ‘ﬁ le BRI aﬂa;ﬂ'a%ﬂfé’m'a.s of ca. >25.6; that the
MC (Ng/m) of the 30 conpounds of exaxples 1 and 52 against for exanple
penicillin-resistant Streptococcus pns'#goni ae is of ca. _<0.0125; whereas
the M1 C (Ng/ M) of azithronycin as confietcially available is of ca. >2.56;
and t hat t for xarrple
vancomnyci n- regdi é:tﬂgt':\z %‘l ggocstuga ééﬁaﬁg%gfdgﬁn%d ﬁggrnﬁﬁ%ﬁ%ﬁdzg :Fgagwd

are hydrogen; and, |f desired,

e2. introducing deuterium into a compound of formula | as defined in step d2., to obtain a
compound of formula I, wherein R, Rj, Rz, Ra, R's, Rs, Rs, Ro and X are as defined in
20 formula | and R, Ry and Ry are deuterium;
or
a3. reacting a compound of formula



WO 01/09095 ' ' ~ PCT/ EPO0/ 07309 13 In another aspect the present invention
provi des a conpound of fornula | for use as a pharnaceutical, preferably as
an anti m wodiebys such as an antibiotic, e.g. and an anti ®CIERNOTIS I Nn a
further aspect the present inventionlbrovides a compound of fornula | for
use in the preparation of a nedicanent for the treatnent of mcrobia

di seases, for exanple of diseases caused by bacteria, e.g. selected from

St aphyl ococcus aureus) StreptococcugHpyogenes) Streptococcus pneunoni ae,
Mycopl asns, Chal nydia e.g. and obV’ga ory anaerobes; e.g. including
penicillin or nultidrug-resistant \stf@n®H e. g. of Streprococcus io
pneunoni ae; e.g. including vancopy esi stant strains, e.g. of

Ent erococcus faecium e.g. and i/ncluding methicillin-resistant strains,

e.g. of Staphyl ococcus aur i@ werChRspect the present invention
provi des a met hod of treatnﬁqg. i di seases whi ch conprises

adm nistering to a subject|_1 B h treatnmeny an is effective anount
of a conmpound of formula Igce.,. orm of a pharmaceuti cal
conposition. For antim crobial @e appropriate dosage will, of
course, vary dependi ng upon, for exdnpl e,® the active compound of the
present invention enployed, the host,Rthe node of adm nistration and the
nature and severity of the conditions %eing treated. However, in general,
for sati sf atiemiry Rg,&%dridsR4 arel rytigeyenrandifyl shd R'parechyaimijed drdsatesiumawith a
indicated daily d ﬁqge ”s in the range fromabout 0.5 to 3 g, of an active
conpound oFoTﬁé”%f%s HfPnventi on conveni ently adninistered, for exanple,
in divided doses up to four tinmes a dayR s An active conmpound of the
present invention nay be adm nistered b ny conventional route) for
exanple orally) e.g. in form of t adt fgpsul es, or parenterally) e.g.
in the formof injectable solutions or puspensions) e.g. in anal ogous
manner to Erythromycins, e.g. azithronytin. The conpounds of exanples 1,

12, 21, 23, 35 and 52 are preferred coﬂﬁounds of the 30 present invention

the tre (nArg B SbfERaps AR eyt e el AEBuSh SET bR BB o™

form of an iddpgtooatithiora chenpagwai aisérmulaor exanpl e Ent erococcus faecalis strain
ATCC 29212 is ca. 0.8 to 6.4; whereas, foq, exanple erythronycin A as
commercially avail able, shows an M C (Ng r"r_!F) of ca. 1.6. It is therefore

i ndi cated that for WO 01/ 09095 PCT/ EPSQ(@%309 14 the treatnment of

m crobi al diseases, bacterial gdiseases
i nvention may be adm ni stﬁred tq| | ar ge Bl s. for exanple humans, by
simlar nodes of administ M i} : than conventionally
enpl oyed with erythronycins, ¢.g. iggCyth gl n A or az\illt hronycin. 5

wherein R4, Rs, Hal, Rg, R;, Rs, R; and R’; are as defined in step a3.;
b3. reacting a compound of formula VI as defined in step a3. with a compound of formula
10 HS-R3(NO;)2, wherein R; is as defined in formula |, to obtain a compound of formula IV
as defined in step b2., and further reacting a compound of formula 1V according to
step c2., and if desired, according to any one of steps d2. and e2. as defined above,
to obtain a compound of formula | as defined in formula .

15 Any compound of formula |, e.g. including a compound of formulae s, Iss or Ip; may be

prepared as appropriate, e.g. according to a method as conventional, e.g. or as specified



The active conpounds of the present invention may be adm nistered in the
formof a pharnaceutically acceptable salt, e.g. an acid addition salt or
met al sal t W05t ree form optionally in the formof a solPECEEPIO/TIIE
active conmpounds of the present invenl?/on in the formof a salt exhibit the
sanme order of activity as the active conpounds of the present 1o invention
in free form The present invention also provides a pharnmaceuti cal

conposi theesin.cAnypedngpoundaf carmuiaentd, leg ahad ipnmby bb prepdred . §.camalagously, t he form
of apharmaceutlcall acceptable salt: e.q. e formof a

sol vat e;3Fe/dng §8@1‘H?¥?§r§qﬂftﬁﬁ pé?pa\r%té?é'tdf cgg'?ﬂ? ﬂ@?gé‘tm“&aap carrier or

di | uent Ad&n@mid of dorpasa tliand of foayulacy sEmoivacir iacbecistaingd rgeding towt hod as
conventlo F.‘ Uni t dg %e formmay contain, for exanple, about 100 ngy to
about 1 "BEtNe4,8S SeYeREOR M hounds of the present invention are additionally

sui t gbl Repracericdt bhaydyogkn atg@Blsa cemgounwtfefbrmtaay eagtmme oM Wnsdd; be. 9. i n
the pr tment of mcro rial diseases,

| axis .and in the trea bac
1 ani nRLSTRAORS mak e CaiE SR dnnronBie, &g, SeatiaTiad ARMPURARS 11 ui de for
artifi Cioahvérm&ﬁém 8t bpaicodrding @ a A@thodi dustritid Iesrbint 6'¢eBy trbﬂtmbhar aspect
t he present ‘x w°f Ia|cirov I des .a conpound 0 as a 25

veteri ngPPPaUEde &b nghaRg SrRenad Bf trhlE e st abd i Wifous das- o

conpoundiegferdchdri¢! sxid (DY mtatm@pryrmm@son@m Wystenvielmlisdlation Glanesfpdunan Whi ch
is useful as Met eri nar present invention further Erow des

a veéPer i%hputach Rdd"FHP f%/'ﬁégfp? sﬂhw%asa'%hmfeg?mapﬁ@ £13edP tREMEBRINGOE Robi al )

e. 9. bad,eindd, Hb seAea W'danemohges adm nistering to a subject in need
of such _treatnment an effective anount of a conpound of fornula |, e.g. in

Che f or FHSMPTRRUAIPE Pl A SPTPEWIHBLPITEA | wheygh GhinddYsismevieraDIeY 389 15 For

use of tcBﬁw@QMtH@aSQr%ﬁét@d@ gOhcdofding (LS AHdthdd WeedtniveRtichal, . Qﬁé?fréélﬁfe)ﬁt agent,
t he dos;ge w Il of course vary dependi ng upon the size an

ani il 248 SPMPOuR eb1oTEE: ¥ BHSTeiToe GRM OTS FAED o FRG e WHE R A

rel gti vehlyur&gew t8GStAEr MR | aCd dudIASBH I trieh Vi 8 isQY Rfowh EMsiRting! wme dee(eheﬁt e.g.
1 to 3 weeks, Preferred doses in drinking water are frombs 0. 5to 0.05

wei ght wov@!momawtq fdeamyla Vowbersin B@a@' B23re aw&ewmfmmﬁf seapmsm 20
to 400 g/ dﬂ?ﬁﬂduﬁd foPformaey GWI‘?J?EM %anH(R ?QIQ dbuiBiui &s hStoptidtel &.gPA&LRIIREd to

adm ni ster the active conpounds of present invention as a veterinary

agent td° HW“?%%F?W@PH@I‘M @raCCPES"Qﬂ tg$tens 3% i8S LASFdessHbebakevevios oral |y

or par eRbgih lc¥mpBuld of Brrhing 1f or m of oral or paraenteral preparations. to
In the foll owi ng exanples which illustrate the invention references to

temg8rature are in degrees Celsius. The followi ng abbreviations are used:

15 DCCl mb%ﬁip@bwmaﬁmgu g, dﬁclﬂuﬁd’\a‘ébhﬁ@@rﬁ@@b’ﬂor@&lﬁ&'ls 349 4 BCC:
tert. but oxycarbonyl PyBOP (benzotri azol

tripyrr @Pf%ﬁ@bﬁﬁ@g’l‘ﬂfﬁﬁ’ B %W&PPG‘BPWM@S??H%‘? E"an'aﬁ'\‘e?’ﬁyﬂ”bhos phor ous
tri am dehginddelogicaPhétRitpahd ard theABérd useful as pharmaceuticals.

For éxample. the active compounds of the present invention show antimicrobial, e.g.

25 antibacterial, activity against gram negative bacterias, such as Escherichia coli; and
against gram positive bacteria, such as Staphylococcus aureus, Streptococcus pyogenes,
Streptococcus pneumoniae, Mycoplasms, Chalmydia 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 M7-A4

30  Vol.17, No. 2: "Methods for dilution Antimicrobial Susceptibility Tests for Bacteria that
Grow Aerobically — Fourth Edition, Approved Standard"; and e.g. in vivo in systemic
infections in mice.

The active compounds of the present invention show antibacterial activitiy in vitro (MIC
(ng/mi)) in the Agar Dilution Test or in the Microdilution Test from about <0.01 pg/mi to 25



The nunbering of the nutilin cyclus referred to in the exanples is given in
the following fornula: 20 1s O OH 12 it 22 ~I || ~~~~~~ 14 '~~11111 17 10 15
LT ~~~wo dlogesy 8 1 3 2° "WO 01/ 09095 PCT/ EPOO/ 07309 16 fear#ton73bo

14- O- [ ( 3- (Pi peri di ne- 2(R) - car bonyl ) adk®no) phenyl sul fanyl )acetyl Jrmutilln in
the formof a hydrochloride 206 ng of DCCl are added to a solution of 229
ng of N-BOC-(R) pi pecolic acid and 5 485 ng of

14- O [ (Ry@ined. %@Vé&ﬂ)efrﬁémloha&mkh lallet:; Aﬁa&’.@a&.v%ggl.hshhgé@m%mane at

room t enper at and m Xture obtained is stirred for ca. 12 hours at
room tean@b@b!auwéla M@ a minimal hibitopsgonicentratian: at ed of f and the filtrate

obt ai neg,d Sei8'6RB Bﬁﬁase&m@ yseﬁﬁﬂ Qn@h%mlﬁltyoﬁ SsteiS Rl dtiBhE oPbt ai ned

i s subjecte romat ogr a ca gel exane/ et hyl acetate = 1/1
). 14- Onice3e. gl\amst(axgprmq@gmm aw,seu_q @) 9.Btrain ATCC 49951), e.g. when

car bony I I [ f%!,l eat ed

W t hjoet%%rﬁlmg[én%cppg%}e%‘ Ofé%zg%:‘ |'g roo%ln %Jr)rr]l!)]eér%g%' E? gﬁ%? H‘?ﬂ( ﬁe'bﬁtFr omt he
m xt ur eEgbthai Eléedvalhes toolthaemmpcwndeﬂwemmrﬁbns 7 Slogdg qudysweight afted t he

o (B RR ARl a3 bR AR AR 11 i
the forEDgkt %ffebﬁvmglolsag@hh mg:/ldpbcb@ wéighli pﬁ{dlpplEmigp lbg which 50% of the treated
15O G gt Bl o B R A ALE i ) -ece1 1
14- {0 [ (R hés,dometamgle, Deanideterpimedithatsbé MIG\H0Ya (e ml) ofrthtel ¢drmpoumdsioé f or m of a
moof PR bamPY aBeieh [ merbid BB latceel alipufctips sling AT o oo
M Xt ur eAPOCZiones, AFCCRbEOEATSC A995H er APDO 9244 8ot eal W.Qf?ﬁ_e,hd]w, acet at e.
e o Sohpel kR Br PG B G e s yR PR euhden ot oo
and t hepfcganoenbrogd.e i s subjected to chromat ography (silica
15 The active compounds of the invention show an surprising overall activity spectrum.
For example, it has been determined that the active compounds of the present invention
show surprising activity in vitro against Enterococcus faecium, including
vancomycin-resistant strains; against Staphylococcus aureus including methicillin sensitive
(MSSA) and methicillin-resistant (MRSA) strains; and against Streptococcus pneumoniae
20 including penicillin-resistant strains; e.g. in the Agar Dilution Test or in the Micro Dilution
Test in Mueller-Hinton agar or Mueller-Hinton broth with or without supplements according
to the approved standard reference methods of the National Committee for Clinical
Laboratory Standards (NCCLS), Document M7-A4 for aerobic bacteria.
For example it has been determined that the MIC (pug/ml) the compounds of examples 1
25 and 52 (both tested in the form of a hydrochloride) against for example Staphylococcus
aureus MSSA is of ca. 0.025; whereas the MIC (ug/ml) of azithromycin as commercially
available is of ca. 1.6; that the MIC (ug/ml) of the compound of example 1 against for
example Staphylococcus aureus MRSA is of ca. <0.0125; whereas the MIC (pg/ml) of
azithromycin as commercially available is of ca. >25.6; that the MIC (ug/ml) of the
30 compounds of examples 1 and 52 against for example penicillin-resistant Streptococcus
pneumoniae is of ca. £0.0125; whereas the MIC (pg/ml) of azithromycin as commercially
available is of ca. >2.56; and that the MIC of the compounds of exampies 1 and 52 against

for example vancomycin-resistant Enterococcus faecium is of ca. <0.0125 to 0.025.



gel; toluene/ethyl acetate = 1.5/1 ).

14-O-[ (2, 6-Di et hyl - 3(N- BOC- (R) - pi peri di n- 2(R) car bonyl am no) - phenyl sul f anyl
) -acetyl ] nwDio1i08095s obt ai ned. BOC is splitted off in a m xt eCEFESHI/®B0  Of
di oxane and 10 m of etheric hydrochlbric acid and

14- O [ (2, 6-di net hyl 3( pi peridi n-2(R)-carbonyl am no) phenyl sul fanyl )-acetyl]nu .
tilinin the formof a hydrochloride 30 is obtained. Exanple 3

14- O ' | ti
i e D B3 T R £ ™06 g

of DCCI P@ﬁéﬂ%ﬁ!’@é@ﬁltI@fefffé'éiv@FM@"@W'W'WQ&WNW%W p+9pé@6?ﬂ@"h'(:| d and
499 ny (%] bfg [ (3-am no- phenyl sul fanyl ) - 2-propionyl Jmutilin in the form of
a hydroc Iaorl e in 20 mM of dichloromethane at roomtenperature and the

m xture obtained is stirred for ca. 12 hours at roomtenperature. Urea

pr ecispi LALGS &dr%sﬁéétttﬁ@b%eﬁ’tf ihvéHidn &)Fbﬁ/ﬁe‘slé EthiSo A.fhta &'fE‘l‘?r%lé ?fo'i_’ ugé’ﬂﬂ?@t rat ed

under reduce pressure he concentrate bt al ne IS SU JeC ed
chr onat cuerasaijon(afia m@dlcgréapnt f@y&ﬂedre@%am/oémyrpb@bérsa@@s—fox/ezample of

14- O

ot per | 4IRS EreUeBH by bacleria, e, selected rom Staphylospocys auteus, Streplococaus, |

obt all nﬁcbyagehasr sueletacoqquh paehmpnige Wmmsr Cdaamyddas argeawpbhmr ate ure for

ot du WpprabeeiB b fialuibh weficAi ittt OfediaSiais? pigf BE$RGhBESL.Y

14- Qo[ ( pnePmpBiaede. geingiuRingvanbemydin-easistan)t straing) g.gl éfaE!}tbpocacﬂs)fapmmpx onyl ] rmu

LN, ¢ %8 o 0l ny A SELER! darlese GDL SRR %uaé&%aggug% to a_method as
S orr'es |

descri bedin exa usi ny |ng S ng 15 rraterl al ,
t he conpounds of forrmula | are obtained, wherein R =

oo, o SBE Mk SR B Py Y o
and h?/drdlsyaaes whlehampipaseéﬁdrhioist‘e;ting:tmagu?:ﬁt lnmeedmua]striéantmeen%r)lg |4 g e

e | X - =
R g etk of o g Ing P nga o 810 SRS oz a enarpfegiRaR: © 0 ar o

hydrogerc,onmnelltmm exarrpl es 12, 25) 29, 31) 40 are deuteri um and R2 and RO
are as defined in TABLE 1 below. 25 TABLE i Exanple R~ R2 4 HN ~I CH 5 WO
01/ 09095 PCT/ EPOO/ 07309 18

For antimicrobial treatment, the appropriate dosage will, of course, vary depending upon,

for

20 example, the active compound of the present invention employed, the host, the mode of
administration and the nature and severity of the conditions being treated. However, in
general, for satisfactory results in larger mammais, for example humans, an indicated daily
dosage is in the range from about 0.5 to 3 g, of an active compound of the present
invention conveniently administered, for example, in divided doses up to four times a day.

25  An active compound of the present invention may be administered by any conventional
route, for example orally, e.g. in form of tablets or capsules, or parenterally, e.g. in the
form of injectable solutions or suspensions, e.g. in analogous manner to Erythromycins,
e.g. azithromycin.
The compounds of examples 1, 12, 21, 23, 35 and 52 are preferred compounds of the

30 present invention for use as an antimicrobial agent.
It has, for example been determined that the MIC (ug/mi) of the compounds of examples 1
and 52 (both tested in the form of an hydrochloride) against, for example Enterococcus
faecalis strain ATCC 29212 is ca. 0.8 to 6.4, whereas, for example erythromycin A, as

commercially available, shows an MIC (pg/ml) of ca. 1.8. Itis therefore indicated that for



Exanple RO R2 HN\l OH 7 HNIli~ "l 8 ~\ | 9 N'" 10 ~..~p~/ / \ 11/ | NH
NZ 12 cH3 ' '~~" DC. \ cH3 ~3 NJ\ I 14 "i~ "1 \ \ WO 01/ 09095

PCTI EPOO/ OV@0D09085 Exanple R~ R2 15 / \, NH ~ 1s | | ~ 17 H /PGI/EBO®078Q9 19 Ni
~/ 1\l ~N- N 20 N/ | N02 21 H3 H3C CH3 NH 22 ~ H3 NH WD 011 09095

PCT/ EPOO/ 07309 20 Exanple RO R2 23 HcH3 H3C CH3 | 24 H cH~-

the treatment of microbial diseases, bacterial diseases the preferred compounds of the
invention may be administered to larger mammals, for example humans, by similar modes
of administration at similar dosages than conventionally employed with erythromycins, e.g.
erythromycin A or azithromycin.

The active compounds of the present invention may be administered in the form of a

pharmaceutically acceptable salt, e.g. an acid addition salt or metal salt; or in free form;

optionally in the form of a solvate. The active compounds of the present invention in the

form of a salt exhibit the same order of activity as the active compounds of the present
10  invention in free form.

The present invention also provides a pharmaceutical composition comprising a compound
of formula | in free form or in the form of a pharmaceutically acceptabie salt; e.g. and/or in
the form of a solvate; in association with at least one pharmaceutical carrier or diluent.

15
Such compositions may be manufactured according to a method as conventional.

Unit dosage form may contain, for example, about 100 mg to about 1 g.

The active compounds of the present invention are additionally suitable as veterinary
20 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 | for use as a
25  veterinary agent.

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

30 The present invention further 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 I, e.g. in the form

of a veterinary composition.



CH3 25 N26 i H3 cH3 N\ +~\ | +NH3Cl - NHCl 27 ¢ H3 +NH Cl- / | '~ NH3C

" ~CH3 28 NHCO - cH3 2\ N ~ I NH3CG - '"cH3 29 NHC - cH3 2 ~ |1 + NH3C1
- cH3 WOvODI 09095 PCT/ EPO0/ 07309 21 Exanple RO R2 30 NH CpcT/EP#d/on3ddH3Cl
31 NHCA' 2 + ~N \ NH3CI CH 32 NA3 C ' NHZ / | +NH2 CICH 33 NH3Cl NH2

I

\ CH3 +NHx C134 NH3Cl- ~ ( NH2 \ NH2 C1 35 ~ together with N and R

forme N36 - / \I 37 WO 01/ 09095 22 PCT/ EPOO/ 07309 Exanple R9 R2 38 39
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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 weight by volume, particularly 0.0125 to 0.025; 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 present invention as a veterinary agent to hens in drinking water,
to pigs in foodstuff and to calves orally or parenterally, e.g. in the form of oral or

paraenteral preparations.

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

degrees Celsius.

The following abbreviations are used:

DCCI dicyclohexylcarbodiimide

DIEA diisopropyl ethyl amine

BOC: tert.butoxycarbonyi

PyBOP (benzotriazol-1-yloxy) tripyrrolidinophosphonium-hexafluorophosphate
HMPT hexamethylphosphorous triamide

DCl: deuterochloric acid

The numbering of the mutilin cyclus referred to in the examples is given in the following
formula:




41 - FF/ '"F 42 - | NOZ 43 CH3 / 44 CF3 |/ 45 H 46 ~C/O-N WO 01/ 09095
PCT/ EPOO/ 07309 23 Exanple RO R2 47 3 \ 48 - _S=CH3 49 Exanple 50

Repl acemenWO/ 088981 ogen at ons by deuterl um atons in a conpoBGIERPABINUI a |
A solution of 300 ng of L

14- O [ (3- (pi peridine-2(R)-carbonyl )am no) phenyl sul fanyl )acetyl] 5
mutilin-hydrochloride in 30 M of dioxane and 5 ml of DCl (20%in D20) is
kept forggarfigiest at roomtenperature, the mxture obtained is concentration
under reduced E)ressure and Ix’sphl lized to obtain

14- O [ ( 314-PrifttRineriding2dR)-earoppwijaminoiRhenvisiitanyhacetwpmytite in the form oft 1 j deu
t er o- nu'lt\ﬁ/h&,%gcm&r formof a deuterochlorid. 1o NVR(CDCl 3): In conparison

toth the conpound of exanple 1 the signals of the 2-, 2'- and
4- pr ot on20éogtoh ®@CGH iacey addes tos @ﬂqzioaroé 2p3 ;g ofgN-BRSE (I)cRipecalio acideandet hod as

descrg be K = - R4 =
RS- <y ey B R fohir e pRay BB Gl ipdoTh icRoroReanEaf 2 TS 2
= Re ar erodeuempetatyrezand the nmndremtam@d isssticted fored. 12 hgws|aE roorhdéropegrature.t he
f or m of ; A ' | ) 1FER [\ N\
WO 01/ o9@@%%%'%3%%%@%‘5@5@3%ﬁgra%ezéﬁ%ea ' hifaiSd uidePbalicda
14- O [ ( 3préssure- 'ﬁ‘mequceuﬂrdtarmpta)‘rmdds gubjected to chramatdgnaphyr(sitita gel92 g of sodi um
and 5 g of n s added to a
ol uti orsioNs g gy AaBRER i PSR etC-PtpiBaBRER S o
et hyloret d:arbdmw)amincf,\phenylsulfanyl)-acetyl]mutllln is obtained and is treated wnth etheric

hydrochloric acid at room temperature for ca. 1 hour. From the mixture obtained the

solvent is removed under reduced pressure and the residue obtained is crystallized from

ethyl acetate/hexane.

14-0-[(3-(Piperidine-2(R)-carbonyl)amino)phenyisulfanyl)acetyljmutilin in the form of a

15  hydrochloride is obtained.

Example 2
14-0-[(2,6-Dimethyl-3(piperidin-2(R)-carbonylamino)phenyisulfanyl)-acetylimutilin in
the form of a hydrochloride

20 A solution of 200 mg of 14-0-[(2,6-dimethyl-5-amino-phenyl)sulfanyl-acetyi)mutilin in the
form of a hydrochloride, 84 mg of N-BOC-(R)-pipecolic acid, 190.1 mg of PyBOP and
143 mg of DIEA in 20 ml of dioxane is kept for ca. 24 hours at ca. 40°. The mixture
obtained is diluted with water and extracted with ethyl acetate. The organic phase is re-
extracted with 0.1 N sodium hydroxide, 0.1 N hydrochloric acid and brine. The organic

25 phase obtained is concentrated and the concentrate is subjected to chromatography (silica
gel; toluene/ethyl acetate = 1.5/1). 14-0O-[(2,6-Dimethyl-3(N-BOC-(R)-piperidin-2(R)-
carbonylamino)-phenylsulfany!)-acetyljmutilin is obtained. BOC is splitted off in a mixture
of 10 ml of dioxane and 10 mi of etheric hydrochloric acid and 14-O-{(2,6-dimethyl-
3(piperidin-2(R)-carbonylamino)phenylsulfanyl)-acetyllmutilin in the form of a hydrochloride

30 is obtained.

Example 3
14-0-[(3-(Piperidine-2(R)-carbonyl)amino)phenyisulfanyl)-2(R*)-propionyljmutilin in
the form of a hydrochloride



S room tenperature under tenperature control. The reaction m xture obtained
is kept for ca. 15 hours at roomtenperature, is filtered and is
concent r at W @1®IBSyness under reduced, pressure. The resi duepPcs/ErobpmBed ed to
chromat ography (silica gel; cycl ohexah'g/ ethyl acetate = 1/1 ).

14- O [ ( 3- Am no- phenyl sul fanyl )acetylJmutilin is obtained. to Production of
starting material A 14-0O[(3-Am no-phenyl sul fanyl)acetyl]nutilin see

Exanpl € 538 ofldc ) hieackeBMIR SBloPoPES Mg RANBOG Y APHoIBSER kL1 1 1 T

the formo hydrochl ori , _ o
14- O [ ( GRPmRaIM 4i0yl(Faminershenyiselfany]@arropionylirogtjindn thedowaofiaihydroghloride 2 g

of 1 N O 58 it BlitfiB chdtnale & BUhABMbblatule 40 Hid Alrd!cBidifed’ 38riftba R caCet one
i's heated under retlux for 1.5 hours) so?yent I's renoved under reduced
pr essur d 2heursi@goan tempariiinclies parRiRitatesnigfilsatedioffand the filvigle olyaingd isr at ed

tf and dri ' e ' PO late
obt af nedonfiptet{ ey 1Ecticad BraR iRy Kfe bR R B bl dddsy | 01 ° L5 i
pyr osul fchtamnatogra@no6jlica gek Syeiohaxanefthyl acetatded!/i b 14-QHBN-BACHR)-12. 2 g of

o o horenaie B R BUbRRAd BRI 2 (b Ble iRt ol el (20 T
t he r eadrteated withxatherc ysred¢hierit agictatirbem rtempenaqua $ornaat dduu frdem ttneenmimef or
ca. 2 QulinedThE hVBnAb Aifiovs shthe RIS el fs HFRERAFRom bl O 93ni ©

phase is drie vent 1I's evapora
14- Ner c apetatedes@anpe- mutilin i s obtained. B.c

14-O-[ (3,65 00 t b ol upi on of
005 g d OTETERRPE L EABaM A AR E R EIMIR i s "ot 5. 04
g of l4-+orer cfaphywirechddride-isobfained. and 115 ng of sodiumin 15 m of nethanol.
The reaction 30 m xture obtained is heated at to ca. 120 for ca. one hour,
is kept for additional ca. 12 hours at roomtenperature and is poured onto
i ce. Thecobndingrte aohéthbded describetiiiraetaroplas 1 o Bpbutasingtdoerespgainigcstpfiag e
obtai_ned i.s.drjed, an h | ve is,evaporated off. The resi due obtai ned
"o Jibs ot b SR A S e R W B Fhne ei nyl acetate = 21 )
WO 011 OR9R,; PET| £ Hydsdsgen25

14- O [ ( - Di hyl - 5-ni t I a Joutilin is obtained. B.d
14- O [ ( %‘,‘25-%e@t'Hﬁx-ag'f’%r?iérﬁ%eynfﬁgk‘%@ﬁ%{}fn—%E‘getﬁ%'i %H'ﬁ’n in the formof a
hydr ochlRqiis a grap5f dorofuld +@(sp0Rgierexameleaddle B35, 63 0 89 lant ihgdrogén R&xanmplesf
14-0[(%6?6génet hyl -5 s ni trophenyl)sul fanyl -acetyl)nutilin in 10 m of

di oxane, "1°5™m of formc acid and 0.1 ml of H20 and the reaction m xture
obt 2bneX # © iheaamplebdrtodd, S3n kxammesi46land 4Ef N«OH; it legampletad andoidy(@Hy)ed i s
filtratedq. and tlpe g,ol vent of the filtrate obtained is evaporated off. A

m xture F‘%"ampeo? 'di oxane and 10 ml of etheric hydrochloric acid is added
to the MrsRueRpin aiangpiesahtb 1hd3tol¢e28 tod8, 30e32tok89)r4d tolaaire ydrogen,
evaporated.off . The i due.d Sasubj.ected fo to crystallization in ethyl
acet at eﬁﬁgf{b .mp-((?%%'%' Ic‘igeﬁ'%o LR i

14- O [ ( 2n6-Rdiand Ry \dre &s deifineniihdABLESUbdlewy| - acetyl Jmutilin in the formof a
hydrégchl oride is obtained. C

14- & [ ( 3- Am no- phenyl sul fanyl ~2-propionyl Jnmutilln in the formof a
hydrochloride C a 14-0O (2(R/ S) - BronWABLEpti onyl ) nutilin

Example Re R,

4 HN

OH

o
o

22
X




15 A solution of 3.2 g of nutilin,
2-brono propionyl bromde in 50 mM of tetrahydrofuran is kept at
t enper at urOPYP90RA. 24 hours.

room

2 g of N-nethyl norphoiine and 4.3 g of

The m xture obtai ned i s concePCT/RP¥MD780%er

reduced pressure and the residue obt didned is poured into a m xture of water

and et

20 and 3] e(itec‘rfo chromat ography (cyclohgxanel di oxane = 6/ 1 ).
14-0(:2%"-% omp propionyl PRutilin is obtlained. C.b Re
14- O [ (3- Am no-jphenyl sul fanyl') - 2(R*)-propignyl TrmutiTin Ln the formof 3@
hydr ochlori de; jand 14-O | I no- phenyl sulif anyl )-2(S opi onyl J muti |
in the|formof {a 25 hydrochl otJide A solutign of 45 ngy
14- O (2( R/ S} - briomo- propi onylynutiline, 125 |ng of 3-am ngt hi ophenol and
ng of godiumin 10 mM of etlggnpol and 5 m qgf ethyl nethyll ketone is kept
roomtenperaturle for ca. 12 hours. Solvent lof the m xture obtained is
evapor ated of f land 50 ml of ethyl acetate gre added to _the residue
obt ai ned. The grgani ¢ phas®"shtai ned 30 is |extracted bri ne and
subj ectjed to chromat ogr ap (gilica gel; cycl ohexane/ dxQxane = 611 ). A
di asternoi sonerijc m xture of
14- O [ (13- Am no-[phenyl sul fanyl )-2(R/'S)-propilonyl )mutilin'is obtained. Tk
di ast elfEOTSOMET[ES are Separ ated by prepar atfrve HPCC-Tthromatography
(cycl oh&kane/ dijoxane = 8 treated wijt h hydrochlegritg~aci d.
14- O [ (13- Am no jphenyl sul | )-®(R )-propidgnyljmtili the formof a
hydr ochl ori de gnd WO 0l /0909 CT/ EPOO/ 07309 26
14- O [ (3- Am no-|phenyl sul fanyl)-2(S*)-propignyl]Jnutilin iin the formof a
hydr ochloride gre obtained— WO 0l 109095 RBCT/EPQQ/ Q7309 27 ' H- NVR- Speg
(CDC13 |ig not ot herw se ified) Ex. 1 3.1, 3.5 (2xm |2H,
, e' H pilperi di n€), AB-sysW. 57, ve=3.162, 2H, H22 1J=15.2Hz), 4.42
1 H a-{Hpiperi{dine), 7.03 (d, MLH, arom Hs, J=7.7Hz)| (t, 1 H s
aromHg, J=5.9Hz), 7.49 (d, 1 H aromH4, J=7.7Hz), 7. s, 1 H arom
10.7 (8.1 H NH). 2 2.48 2.52 (2xs, 6H, 2x arom CH3), AB-system (VA¥
3.3, vg3p3.38, [2H, H22, J=15.8Hz), 4.5 (b, 1 H a-H) piperidine), 3.1,
(2xb, 2H, ~, E -H, piperidit¥®)) 7.0, 7.4 (2xm 2H, arom ), 8.45, 9.6
(2xb, 2H, NH2),1 9.9 (b, 1 H) . 10 3 (ds-|DMSO): 1.4 7 3H, C22-CH3,
J=7.2H7), 2.75,] 3.05 (2xb) 2H) €&, e'-H piperlidine), 3.38|(d, 1 H H', J¥
6.35Hz))) 3.82 (lg, 1 H_H22, J=7.2Hz), 7.2 (t, 1 H aromH5, J=7.8Hz), 1T
(ddd, 144, aromHs, J=7.8 =1.SHz, J=2.8Hz)) 7.55 (ddd, H)
E\ IiNH
NO,
12 CH,
N+*-D
[|3 cl- cH,
S
N
14 % |
N

hyl

acetate.

A two- phase systemis obtained and the phases are
separated. The organi c phase obtained is extracted with 1 N HCl

and bri

ne

24
at
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(b,
H2),

3.3

.15



arom H4, =7.8Hz, J=1.SHz, J=2Hz), 7.6 (t) 1 H aromH2, J=1.BHz), 8.9 (s, 1
H NH). 4 3,5 (s, 2H H22), 2.7, 3.4) 3.7, 4.6, (4xm 5H, piperidine-H),
8.1, 9.7, wWO0.0308@%b, 2xNH, 15 C]—l) 7.45 (d, 2H, arom H, J=6PEFIEP0/073652 (d
2H, aromH, J=6.2Hz). 5 1.08 (d) 6H, B—I(I\/E)Z J=6.2Hz)) AB-system (VA= 3.5)
ve= 3.58, 2H, H22, J=15.1 Hz), 3.92 (d, 1 H a-H J=5.7Hz), 7.7 (d) 2H,
aromH, J= 6 2Hz), 7.51 (d, 2H) aromH J=6.2Hz). 6 3.5 (s, 2H, H22), 2.7,
3.4, 3. (? (4Xm bH, pl pepidine-H, 8. I 9.7, I0.3 (3xb, 2ZXNH 20 Urrl)
7.01 (cI(ani"H—f" arom Hs, J=1.8rz, J=6.2Hz), |7.18 (t, 1 H) Rarom HS, J=6.2Hz),
7.4 (dg

11 H drom B4, J=1.5Hz, J=6.2Hz) 7.6 (d) NH J= _ ( 3.6 (S, |2H,
H22)) 5181 (m {1 H a-H, d, 1 H aromH4) J=8.2 .3 (t, 1 H,
aromHg) J=8.2Hz)) 7.49 ( 1yH aromHs, J=8.2Hz)) 7. s,1 H arom Hz),
7.6, 10.8 (2xb,| 2xNH). 25 .1 (d, 6H, (CH(Me)2), J=6.FHz), AB-system
(vA=3. 6, ve=3.65, 2H, H22) J=15.2Hz), 3.92((d, 1 H a-H' J=6.2Hz), 7.12
(dd) 1 |—|) arom|Fs, J=7.9Hz) J=Z2. 1T Hz), 7.2% (U, I H_aromHs, J=7.9HzZ);
7.42 (cld 1 H |arom H4, J= -2.1 Hz), 7.75 (d, 1 om H2, J=2.1|Hz).
9 1.08((d, 6H, |[(CH(Me)2), (b= AB- syst ém (vA=3. 42 (.vBY3.5, 2H) H22,

J=15. 2kz), 30 3.45 (d) 1 H, H J =4.1 Hz),| 7.0, 7.35)
7.51 (d, 1 H grom H2 J=7. Hz 8 48 (d 1 H arom Hs,

1 H N A ;

(vA=3. 587 vBB (d, b, "a-H, 77, 708(dd 1
H, aromHs, J=7.9Hz) J=3 WD 01/ 09095 PCT/ EPO H09 28 7.22 (1, 1
H) arom HS) J=7.9Hz), 7. 1 H aromhid, J=7.9, J=271 Hz), 7.65 (d, 1
H aromH2, J=2.1 Hz), 9. (b, 1 H NH. 11 3.62 (s , H22) 6. 75 (d, 1
H, pyrrulc.Lt =4 —T- - - e—H—3=4-5H—S7+—18{(dd— 1 H,
arom Hg,18)=6. 3Kz, J=1.SHz), 7.238 (t, 1 H, élromHS J= 7.5 (dd, 1 H,
arom Ha, J=6. 3Kz, J=1.SHz 7. (d, 1 H aromH2, J= , 7.95 (s, 1 H
NH). 12 In congarison to Data of ejanple 2, th |gnals of the
2.2 -and 4-protlons of thexyrt ic noietyjare Iackl ng. 'M5 m e626( VH) +| 13
3.65 (4, 2H) H42) 7.3, 7.4, 7.8 (3xm aromH) 8.15 (s, 1 H aromH2)

8. 05, 1@ 0 10.4 (4xDb, pyr|d| ne-H), [10.9 (b)) T H_NH).. 14 3.65 (s,
2H, H22) 7 18 (dd, 1 H, artm/m J=1 Hz, J=7.7Hz,), , 1 H aromHs,
J=7.98Hz) 7.79 (dd, 1 H aflom Hs) J=1 Hz, |3=7.7Hz), & (d, 1 H arom H2,
J=2Hz),| 7.82, §. 3 (2xm idine-H4, H5), 8.6 (d, 1 H, pyridine-Hs
J=7.75Kz), 8.73 (d, 1 H, pyridine-H3) J=4.%Hz)) 11.95 (s, 1 H, NH)

20 N
|

NO,

21 H,
H H,C CH,
NH

22 CH,




15 15 3.6 (s, 2H, H22), 7.10 (dd, 1 H aromH4, J=7.3Hz) J=1.SHz), 7.24 (t,
1 H aromHs, J=8Hz), 7.4S (dd) 1 H, aromHe, J=7.3Hz, J=1.SHz)) 7.65 (d, 1
H, arom HWOQH®IEH7), 6.3) 6.71 ) 7. (% (3xm 3H, pyrrol e-H),PGI/BERP00033091 H,
NH), 9.65 (s, 1 H NH). 16 AB-system 9vA=3. 6, ve=3.68, 2H, H22, J=15.2Hz),
6.52, 6.83, 7.48 (3xm 3H, pyrroleH), 7.08 (dd, 1 H, arom H4, J=1. SHz,
J=7.7Hz), 7.23 (t, 1 H aromHS, J=7,9Hz), 7.52 20 (dd, 1 H, arom Hs,
J=1. SH U:7|.7 ), /.65 (d, RTH arom H2, D=1.SHz)) 7.42,(s, T H NH),]8.55
(b, 1 [FE*3Pp™® 17°3.62 (s, 2/ H2), 7.15 (Hd, 1 H arom'Ms, J=2Hz,
J:7.8I-|z:3 7.34|(t, 1 H aromHS, J=8.2Hz),|7.54 (dd, 1 IéH arom H4, J=2Hz,
J=7.8Hz), 7.01| 7.18, 7.3, 7H45 7.7 (5xm|indol e-H) . cs, 1 H NH))
9.43 (s, 1 H NH). 25 1 S AB-system (VvA=3. 52, vB=3. 2, J=14.9Hz},
6.8, 7.2, 7.4,|7.82, 7.9 (5xm 6H, aromH ¢ qui nol i ne- 83 (t, 1 H
aromhbs, J=7.7Hz), 8.5 (d, 1 H, chinoline-H), 8.75 ( chinolinetH,).
19 3.55 (sb, 2H, H22), 7.03, 7.2, 7.55 (3xm 3H, arom ¥ , He), 7.75 (s,
1 H aromH2))|[7.7-8.1 (b) NH2) NH), 9.6(b| 1 H NH). 30 20 3.65 (s, 2H)
H22), [7.15 (dd| 1 H, aromHs, J=1.SHz, J=7[3Hz), 7.32 (t, 1 H aromHS
J=7.9Hz 7.65|(dd, 1 H, ar H4, J=1.SHz, | J=7.7Hz), 7¢8, (d) 1 H aromH2,
J=1. SHZ%% 8.22|(dd, 1 H, pyridine-H5, J=2.2Hz, J=5.3Hz .95 (dd 1H
pyridipne. Hi, J=0.8Hz, J=5.3Hz)) 8.99 (d, L H, pyrid; J=2,2Hz)) 9.82
(s, 1 H NH. WO 01/ 09095 PCT/ EPOO/ 07309(29 21 1.4 9H ar om
tert.-putyl), AB-system (VvA=3.65, vB=3.75,|2H, H22, J= s 4.4 (b, |1 H
a-H) pjperiding), 3.1, 3.5 (2xb, 2H, e-H, piperidine)) 7 18, 7.28 (2xm 2H,
aromH4L, H3) 717 (b 1 H) arom He) 104 (pb)y 1 H NH) 22 2 48) (s 3H
arom Ct@) AB; system(vA- ., _wB=3.36, 2H H22, J=15. B 4. 4 (b) 51 H
a-H pjperiding), 3.1,3. (2xl) 2H, e-H, pperldlne) 7.4 (2xm 2H,
arom H4, H3), 7]8 (b, 1 Hlargm Hs) 8.45, 9|6 (2xb, , 10.4 (b) L H,
NH). 2B Rotanefe: 1.48 (s, H, tert. Butyl) AB-syst m(v:3. 61, vB=3.68,
1. 2H, pP=tSHz;7—Vv A=364%; VB—3 66 U 8H, =t Stz 775 (m 2= H3,
H4)) 8/8% (d, 1 H aromHs, J= 8.65 () 0.8H, formyl-H J=11 Hz, B.67
(sb, Ol 2H). 10|24 Rotanere; 55 (2xs] 6H, arom 4B- syst em
(vA=3.B0, vB=3j4, 1.2HNJ=I -3 34, vg=3.4, 0.8 4.5Hz), 7.05|(d,
0.5H) hrom H4, |J=8Hz)) }.78 Eﬁy arom H4, J=8Hz) (d) 1 H,
arom Hs, J=8Hz), 8.42 (*auHou 8H | - J=11 Hz) 8.67 (sb 0.2H)) 6.9 (b,
1 H NH. 26 (in the formof a di hydrochlo ide) 7.52(s,1 H, imdazole-H),
9.03(s H 1 m ¢gazole-H), 15 8.Q5(b, 2H, NH2) [ 7.16(dd, 1 d&h, aromHs, J=1} SHz,
J=8. 3Hr 7.42(dd, 1 fo X\J=1. SHz, J=8.3Hz)) 7.7B(d) 1 H) arom H2)
J=1.SHz), 11.4(s$,1 H,NH) 44\ H a -H |am no aci
3. 8(s, BH, N- CH3) AB- syst ef4(MA= Ci/B— 3.48, 2H, CH2 15.2 , 7.8Hz
AB- system (VvA=|3. 75, vB= 3. 65, H22) J=15.2Hz, 2.2 73H, arom CH3) . | 27
(inthe formof a di hydrochl orlde) (d6- DVBQ, 350K): 11.8(s,1 H,imdazol g-H),
. CH,
* NH,CI - N CH,
29 ﬁH Cl' CHG
\/\g—ﬁ
*NH,CI CH,




20 9.03(s,1 H,imdazol e-H),

J=8. 3Hz
J=1. SHz

3. 3(s, 3H, N-CH3) AB- system (VA= 3
AB- system (VA= 3. 78,

7. 38

) WOosI

),

8. 65(b, 2H, NH2) ,
J
- H,

dd, 1 H arom H4, J=1.SHz,
809% H NH), 4. 45(m1 H%F
3.

4, 2H) CH2CH, J=15.2 ,
vB= 3. 68, 2H) H22. J=15. 2Hz,

7.16(dd,
=8. 3Hz) ,
am no acid),

1 H aromHs, J=1.

PCT/EP00/07309

7. 8Hz,
2.25(s, 3H, arom CH3).

28 (in the formof a dihydrochloride) 9.7(s,1 H NH),8.82(s,1

SHz,

7.73(d, 1 H arom Hz,

25

Himd Zﬂf 7.48(s,1 H, 'm'dazol e-H), 8.45(b, 3H NH3) o 6.83(d) 1 H,
arom H4 lz) 7.25(d, ,_arom HS, J38. 4Hz) , 4.85(nmfl H. _a -H__anino
acid), 835i(m2H CHZCH am no aC|d) 2.13, 2. 38(2xCH3 .arom CH3) ,
AB-system(vA— 3.08, v 3.18, |—|22) J=15. 2Hz), MB fi 1 (WMH)+. 30 (29
In conparison tjo the NI\/R-: at a ﬁxanple 28) the signa of the 2.2 -ard
4-protgns of the tricyclix noi are | ackijng. M5 nfe684(VH)+. 30 (in tjhe
form of| a di hydrochi ori deyH,C06- DI\}%O) 11.8(]s,1 H,im dazole-H)) 9.03(s, 1
H,im ddzole-H) .| 8. 6(b. 2H NH2)) 7. 09(dd 1 H, arom Hs, J=1.SHz) J=7.3Hz))
WO 011 39H95 PCIY EPO0/ 07309 30 7@7g arom HS, J=7.9Hz), 7.43(dd, |1 H,
arom H4, J=1.SHz, J=7 ) -6 1 H aromH2, J=1 . 7.54(s,i H NH,
4.43(mj1 H, a -H, amnw 3.4(m 2H) CH2CH, am cid). 31 (in’+the
form off a di deuft erochl oride) é;)nparl sonf to the NVMR-data of exanple |30 s
the sidnals of fthe 2.2 -*M#CU-protons of tHe tricyclic iety are | ackilng.
Ms mled25(MH) +.| 32 (in the formof a hydrodhloride) (d6-DMSQ ): 7, 52(sj1
H,im'dizgy e-H))|{ 9.03(s) 1 H, inidazole- H) 7.8(m 1 H, NHE2H, 10. 95(s, 1 H NH),
8.45(s3H, NH3) 7. 16(chH3I3|H arom Hs, J=1.$Hz, J=8. 3Hz) 7.4 (dd, 1 H,
arom H4, J:1.Sl—z, J=8.BHz), 7.7 d) éH aromH2 10 ¢ %), 4.05(m 1 H,
a -H 4dnino acid), 3-8( Mﬁ N&m zsystem(vA- 4.4 3.48, 2H, CHR2CH,
J=15.2{, 7.8Hz) AB-system(vA— ve= 3.|68, 2H, H22,yJ=15. 2Hz,
2. 25(s,{3H, arom |CH3 33 (in the £ "?mof a hydrochl oride) (d6- DIVBO):
10. 2(b,|1 H, NH),| 8. 5(b 3H, NH3), 7.715(d, 1 Hj| arom H4, J=8.2Hz), 7.25(d, |1 H,
arom HY) J=8.ZHz), 4. I3(t, I H a -H, am no gcid, 15 J=6.% ) 3.4(m ZH, |8
- H, ani d%aci d), | AB-sysfigmi{ vA= 3.5, ve= 3.36, 2H, H22, [=215.2Hz), 2. 41,
2. 44( 24s, 6H, 2xgH3) . |_:;4J\JI\T\I\/’1F\>/(ng/ﬁvso 350K) : [10.9(b, 1 HAMN 8. 6(b, 4H, NH),
7.10(dd, 1 H, arom = Hy), 7.27(t, 1 mHS) J=7.9Hz),
7.50(dd, 1 H aromH4, J=1.SHz, J .3Hz), 1.74(d, 1 aromcH2, J=1. SHZ))
4.13(t,|1 H, a -H anino acid, J=6.9¥%), 3. 4(m2H S 20 , am no’ acid))
AB- systlem (VA= [3. 6, vB— 3 68 2HC'H22, J=18. 2Hz. 35 (|n the formof a
hydr oc H-ett+deyr—e6—bBNM56350K)—8—03(b3HNB)+—4-25(a—F+—H—a—H—am 1o
aci d, J3846Hz) , |AB- syst cqu_ 3.45, vB= 3.32) 2H H22 ~2Hz 0. 85, 0.[95
(2xd, QH(CH3)2,| J=5.9 4. O(rn H) NCH2CHZ) . M5 m e5 +. 36
7.26(d,[2H, arom |H, J=8. By om H, J=8. 6Hz) stem VA= 3.42,
vB= 2s |3.38, 2H H227 J ) me: 641 (M+ +Na). 37 Conmpound (224R*):
(ds-DvBO CDCI 311:3)): 7. 37(dd) 1 ,ar om Hy, J=1.SHz, J=7.3Hz), 7.27(t) 1
H, arom HS, J=7 9Hz), 7.34(dd, 1 d&i 2ar om H4) J=1.SHz, J=7.3Hz), 7.48(d) 1
H aroH2, J=1] SHz) 3 82(q 1 H CHCH3 J=74 2Hz) 1. 49(d 3H CHCH3 J=7 2Hz).
38 Confaggsnd (22F S*): (ds- 131: 3)): |7. 37¢cdetherwith MandRHormg=1. $Hz,
J=7.3H7), 30 7.R7(t, 1 H, om3s, J=7.9Hz)|, 7.34(dd, om H4,
J=1.SH7, J=7.3Hz), 7.48(d, 1 HN"arom H2, J#1. SHz), SWH,
CHCH3, J=7. 2Hz) ,| 1. 52(d, 3H, CHCH3, J=7. 2Hz) 39 See data xanpl e A bel ow
WO 01/ d9095 PCTy EPO0/ 07309 31 40 In conparifson to the h@/l?—data of conpond
39 (injthe formof an hydrochloride) the silgnals of the'2. 2'-and 4-protons
of the |t4g cyclic noiety are lacking. MS mig 489(M+ 1 )+ 241 2.45(m1
H, aromiH), AB-slysten(vA= 3.57, vB= 3.63, 2H, H22, J=14. . 5 42 6.88(dd, 1
H, arom Hs, J=1f SHz, J=6.2Hz), 7.32(dd, 1 H) arom HS,, J=6. 2Hz), '
37 -




(ml H,arom H3), 3.59(s, 2H) Hue). 43 7.38(dd,1 H, aromHs, J=1.SHz,
2Hz), 7.2 (t, 1 H aromH5, J=6.2Hz), 7.05(dd, 1 H aromH4) J=1. SHz,
2Hz) , WOoB(/09085 H, arom H2)) 3. 4(s) 2H Hue)) 2.18(s, 3H, CGr&BEPOCY300 9(b 1
H), 7.22(dd, 1 H, arom He, J=1.SHz,22J=6.2Hz)) 7.3(t, 1 H) arom Hs,
.2Hz), 10 7.43(dd, 1 H, arom H4) J=1.SHz, J=6.2Hz), 7.56(m 1 H, arom H2),
2(s, 2H, H22). 45 7.48(s,1 H, CH:O) 6. 80(dd 1 arom Hs, J=1.SHz,
2HP—F At H—aromHS,—3=6-2Hz )76 +H—aromtH)—3=+—-Hz,
. 2HzFxamp®4(m 1 H, arom HBs, 3. 58(s 2H, 6 3. 62F(zs 2H, Hue))
(dgtrH—aomHs—3=1—SHz—3=6"2Hz)—7 H—aromtHs—15—3=6—Hz),
(dgP81 H, aromH4 J=1. SHz, J=6.2Hz), V. 4 ), 11. 48,
(2xb, NH)) {4.3(q, 2H, OCH2CH3, J=7.2Hz),| 1. CHS, J=7.2Hz). 47
7.72(s{1 H NH) [ 6.45(qg,1 H NH, J=3.2Hz), ABis 2, vB= 3.6, 2H,
7.3 (t, 1 H,

H22, J¥14. 8Hz) 6.99(dd,1 H aromHs, J=1.BHz,
ar om Hss—3=6—2z—~-3¢ ZH) af e+ 13 28t 3HNEHS 3 =3—2Hz)—26 48
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7.72(s| 8H NH),| 6.45(q,1 H, ve= 3.66, RH)
Hue, J¥14.9Hz),| 7.75(m 1 H, , H4) ,
3. 18( b} 3H, C=NCH3) 2. 78( s, 3H, 5, 1 8(dd,1 H,
arom Hs) J=1. SHz, J=6.2Hz), Ar o 6.99(dd, L H,
ar om H—3=—Skiz—3=6—2H2)+—6-95(m1—H-aremH}—34s—2H—2-H22—3{ 01
(s, 6H, \I@O:HB)Z) A 0.58 {d) 3 H 6, J=7.2Hz), 0.81 (d, ', J=7.3Hz))
1.02 ($, 3H Hje), 1.32 (s 3H H, 5), ABX-system (VA= ve=1.88, H
f~ H 3b, J=16.1 Hz, J=9.1 Hz)) 2.08 (d,1 H4, J=2.1 . ABXY- syst em
(vA=2. 23, vg=2|19, Ha, H2br J=16.2Hz) 30 J§9.1 Hz, J=1.8Hz), 2.3 (m 1| H,
H o), 8-4-(d _H) ! J=5.98Hz) AB-system (v A=3 81 vB=3 89 2H | Hue,

1 H H2-~

e

J=14.1}u4z), 5.18 (dd, 1 H H2~, IJ= 17 S5Hz, J=1.6Hz), 5. 29F(dd
5.51 (
(

J=11 He, J=1.6Hkz), 5 , 1 H H 4, J =8. BHz) , 6. 0% (d , H-9, J=[1
Hz, J=17.5Hz), [7.0 (m 1 H, aromH), 7.18 (m 2H, aro .3 (t,1 H,
arom Hs) J=8Hz WO 01/ 09095 PCT/ EPOO/ 07809 32 B.a Al em (VA=3. 7
vB=3. 82, 2H, H22 J=15.8Hz)) 7.2 (d, 2H afomH, J=8Hz),[7.75 (d, 2H
aromH] J=8Hz), 8 4, 9.8 (2xb, 4H, 2xNH2).|B. b ABX-system (VvA=3. 15)

ve=3. 2RV, ==1192, 2R H22Z2)J=1I5. 8Hz, J=8 pHz). BT 2. 43,248 (2XS, © 2X

atom ¢P8), AB{system (VA=3.22, vB=3.4, 2H H22, S J= Sk7), 6.7, 6.9p
(2xd, 2H, arom|{H4,H5). B.d 2.61, 2.74 (2xs| 6H) 2x atjQ ), AB-system
(vA=3. B1, ve=3.43, 2H, H22, J=15.8Hz), 7'2L 7.7 (2xd, 2 ) H4, H5) .| C. b
(R (de-DVSO:1.35 (d, 3H C22-CH3. J=7.2Hr), 3. 25 (d. 1 H HY) J=6. 35Hz) ,

3.75 (@43l H, K22, J=7.2Hz)CH{. 18 (t, 1 H jaromHS, J=z , 7.24 (ddd, 1
H, aromHs, 1lo{J=7.8Hz, J=1.SHz, J=2.SHz),|7.28 (ddd, aromH4) =
7.8Hz, [J=1. SHz,| J=2Hz), 7.43 (t, 1 H aromH2, J=1.8 .b (S

(ds-DMBO): 1. 48 |(d, 3H, C22-CH3, J=7.2Hz), P.4-3.2 (b, NHZ) 3.38 (d 1
H H'1 — 635!_1;_ 2 09 /ﬂ 1 L L2 1;7_ = AN

A} 2 a1 I_IL

y VR =AU T L L T T I 4 zZ n ||, T
J=7.8Hr#4 7.34|(ddd, 1 H a€6em Hs, J=7.8Hz| J=1.SHz, 122~SHz), 7.36 (ddd) 1
H, arofm H4, 15|7.8Hz, J=1.SHz, J=2Hz), 7.4 2) J=1. BHz)

45 H

46 WC\V/O\H/N\\
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WO 011 09095 PCT/ EPOO/ 07309 33 d ai ns:
RORa/SR
wherei n R WO H{PA%gen or al kyl ;
C-R9 io wherein X is sul phur) oxygef®

CH\NR O ~~~~ s s H3C ~",

1. A conpound of formula CH2 CH3 _COH
| R~ RH3Cs R Ra O / R-5"
i s_hydrogen or a group ofPCTEHPGUIRIK | |
NR, 0, wherein R o is hydrogen or

R,

al kyl, or NWM(R ,0)2 wherein R,0 is alkyl in the presence of an appropriate
anion; RO is amno, alkyl, aryl, heterocyclyl or nercapto; and) if X is
oxygen,[RI TS afdrtionalTy hydrogen; IS5 RZ['S aryl ene or _neterocyclene,;] R4
i s” hydroB¥#Me hikyl: R5 is K¥drogen or al Kyl ; ﬁs R, and R8
independwtly of each ot her aHe hydrogen or deuterl um and RZ toget her
wth thb nitrogen atomto Wny i hey are atftached forj 0 aromatic
het erocycl ene ahd R is aHgfoup of formula X1 _ C Rs wherein X and R9 |are
as defiped abovp. WO 011 09095 PCT/ EPOO/ 07309 34 2. A cpnpound of forrnula
| as def+ned—n ' , ' | —R— yup
of fornud@ X - RO 5 whererncheis sul phur,| oxygen, wiierein R 0 i|s
hydrogen or al kyl) or Nv(R ,0)2 wherein R ,jo is alkyl e presence gf an
approprjate anipn; RO is am no, alkyl, hetegrocyclyl or ngercapto; and, iff X
is oxygen) RO i5 additionally hydrogen;
49
Example 50
Replacement of hydrogen atoms by deuterium atoms in a compound of formula |
A solution of 300 mg of 14-O-[(3-(piperidine-2(R)-carbonyl)amino)phenylsulfanyl)acetyl]-
S mutilin-hydrochloride in 30 mi of dioxane and 5 ml of DCI (20% in D,0) is kept for 6 days
at room temperature, the mixture obtained is concentration under reduced pressure and
lyophilized to obtain 14-O-[(3-(piperidine-2(R)-carbonylamino)phenyl-sulfanyi)acetyl}-2,2,4-
trideutero-mutilin in the form of a deuterochlorid.
10  NMR(CDCI3). In comparison to the NMR-Data of the compound of example 1 the signals of
the 2-, 2’- and 4-protons of the tricyclic moiety are lacking.
According to the method as described in example 50 compound of formula I, wherein
R = R3 = R’; = Ry = Rs = hydrogen; R is a group of formula —~C(=X)Rs, wherein X = O; Rg =
1§ Ry =Rgare deuterium; and R, and Ry are as defined in TABLE 2 below, in the form of a

deuterochloride is obtained:

TABLE 2

Example | R, R:

51

ey




R2 is phenylene; 10 R4 is hydrogen or alkyl; R5 is hydrogen; R3 and R3' are
hydr ogen; R6, R~ and Re are hydrogen or deuterium or R and R2 together
with the nwaoowepess at omto which they are attached form nonlECEHERPNIORT300
heterocyclene and and R, is a group & fornula X - C-R9 wherein X is oxygen
and RO is alkyl. 3. A conpound of formula CH2 ,,,CH3 .OHR2s Il ~s .~n CH3
s \H3C ~". _  HBC R 7s NH ~~~ R 6s Rds 20 R s wherein R S is hydrogen or a
group ofyim Lg.gza WO 01/ 09095 PCTI EPO0/ 07309 35 O N~ R ss wherein Rss is
hydrogen or "deuterium R2S is hydrogen, nethyl or tert-butyl; R5is

hydr ogehd-&-[(3=minb-phenyishilfegy)aceidlmutlinRss are hydrogen or deuterium 4. A

R sos. abe e e gfsockiundt aardempn eaehalm g ol & ePeialer im 1 o
5. A coagdrdtd adulation of 2148 @of 22-OntoryipieomLtiizuih 280 yh at ethylmethyiketohe; at
5 room temperature under temperature control. The reaction mixture obtained is kept for ca.
15 hours at room temperature, is filtered and is concentrated to dryness under reduced
pressure. The residue is subjected to chromatography (silica gel; cyclohexane/ethyl

acetate = 1/1). 14-O-[(3-Amino-phenylisulfanyl)acetyllmutilin is obtained.

10  Production of starting material

A. 14-O-[(3-Amino-phenylisuifanyl)acetyl]mutilin see Example 52

B. 14-0-[(2,6-Dimethyi-5-amino-phenyl)sulfanyl-acetyijmutilin in the form of a
hydrochioride

15 B.a 14-O-[(Carbamimidoylsulfanyl)acetyllmutilin-tosylate
A solution of 15.2 g of thiourea and 106.4 g of pleuromutilin-22-O-tosylate in 250 ml of
acetone is heated under refiux for 1.5 hours, solvent is removed under reduced pressure
and 100 mi of hexane is added. A precipitate forms, is filtrated off and dried.
14-O-[(Carbamimidoylsulfanyl)acetyllmutilin-tosylate is obtained.

20 B.b 14-Mercapto-acetyl-mutilin
A solution of 4.7 g of sodium pyrosulfite (NazS,0s) in 25 mi of H,O is added to a solution of
12.2 g of 14-O-[(carbamimidoylsulfanyl)acetyljmutilin-tosylate in a mixture of 20 ml of
ethanol and 35 m! of H,O (warmed to ca. 90°). 100 mi of CCl, are added to the reaction
mixture obtained and the mixture is heated under reflux for ca. 2 hours. The two-phase

25  system obtained is separated, the organic phase is dried and the solvent is evaporated off.
14-Mercapto-acetyl-mutilin is obtained.
B.c 14-0-[(2,6-Dimethyl-5-nitrophenyl)sulfanyl-acetyllmutilin
A solution of 0.98 g of 2,4-dinitroxylene in 30 ml of HMPT is added to a solution of 3.94 g
of 14-mercapto-acetyl-mutilin and 115 mg of sodium in 15 ml of methanol. The reaction

30 mixture obtained is heated at to ca.120° for ca. one hour, is kept for additional ca. 12
hours at room temperature and is poured onto ice. The mixture obtained is extracted with
toluene the organic phase obtained is dried, and the solvent is evaporated off. The residue
obtained is subjected to chromatograpy (silica gel (toluene/ethyl acetate = 2/1).



14- O (3-am no) phenyl - sul fanyl acetyl)-2, 2, 4-trideutero-nutilin;

14- O (3- (pi peri di n-2-yl -carbonyl am no) - phenyl sul fanyl acetyl)nmutilin; 15
14- O ( 3- ( pVPMIOYA- 2- yI - car bonyl ani no)s phenyl - sul f anyl acet y PET/EP00/07309
-2,2,4-trideutero- mutilin;

14- 0(3 (pi peridin-2-yl-carbonyl am no) - 2, 5-di net hyl - phenyl t hi o- net hyl car bon -
yl)ymutilin;

1|4) 02 (g (@oqursmurﬁetﬁyly?o-nmphmw)bmmmécétylﬁmdmﬁw dbthinpeny! t hi o- met hyl car bon
y 4t r i deut er o- nu

14- O (3- Bgi 1&;8 23ﬁD!“ﬂhyéér%B'H?TPé}ﬁ“MB‘}“'?’tYéﬁ?etBUF&‘:'I""Bi‘i’éﬂlﬁ form ¢y 1 acetyl ) m
utilin, 20 hydrochlonde

14- 0(3 (pi peridin-2-yl-carbonyl am no)-5-tart. butyl - phenyl sul f anyl acetyl) -
2.2, 4 trd-a8unfdppowder prefdded to a solution of 202 mg of 14-0-[(2,6-dimethyl-5-

O | | |
éf 5 Wl) rg@?%{gélggggm%r?@ogﬂ%ugmm Y0 i Grid@hB; B5Yhi-ot ridnéiaant vl ) mus | i n;

14- O ( 1-H2 and he-readdiontyixiie Baﬁwe)iﬁ)hwﬁqi farigagsd Ppursyndgniafisgetha mixture 4. ¢
deut er Or%ttéehfdi‘ts fﬁmratleu saawgtsiveaﬁ QP{h@'fﬂﬁht& th%méd%‘ %vé’Jor&l‘ea'dﬂs AlmikRrdlof N the

formof a sa form5 of a salt and in formof a solvate, or

in the ffomhpfcﬂw)@f@(ﬂf\ﬂa‘t(bw ot etoeigiindrerhiasic acisk m@e@tawempmﬂ oRpginedxp
wherein Jpy 0 sﬁfegnt'&f tﬁwgyﬁ&%mmm evéégrlé{ &}mme%éwu n@suﬁ%cfé@ttbonal ly

am no- and/ or roxyan ni trosubsti - or 6-ne
het eWoarQﬂﬁi@llllﬁtIQﬁ lmemlrmmeﬂy@xar@ Crygialine H- @ {B6gimethyldgamingt ons; R2P

" eDr eSer o BBl g 1y cbchldriob i gy | Substi tut ed

aromat i eteroaromatic wt nitrogen atons,
purine or quinoline; iI5 R~ represents S or O R P represents hydrogen or

and b, Srad-Sl R R Y S0RIy E bR ALY In 1S 168 BF A HUdibile
deut eri uxa 1%OﬂB(R/SbBrdmomroplonnl)lfnutlhm of an acid addition or quat ernary
*21 Ly %  SoBRG 2 0 bl LB Plosb JRPRRHAL §5r S8HAMAS | 25 0el) nee
of f or mprapiodyltbrémideBR 50 mi of tetrahydrofuran is kept at room temperature for ca. 24 hours.
The mixture obtained is concentrated under reduced pressure and the residue obtained is
poured into a mixture of water and ethyl acetate. A two-phase system is obtained and the
phases are separated. The organic phase obtained is extracted with 1 N HCI and brine
20 and subjected to chromatography (cyclohexane/dioxane = 6/1). 14-O-(2(R/S)-Bromo-
propionyl)mutilin is obtained.
C.b 14-O-[(3-Amino-phenylsuifanyl)-2(R*)-propionyllmutilin in the form of a
hydrochloride; and
14-0-[(3-Amino-phenyisulfanyl)-2(S*)-propionyiJmutilin in the form of a
25 hydrochloride
A solution of 45 mg of 14-O-(2(R/S)-bromo-propionyl)mutiline, 125 mg of 3-amino-
thiophenol and 24 mg of sodium in 10 ml of ethanol and 5 mi of ethyimethy! ketone is kept
at room temperature for ca. 12 hours. Solvent of the mixture obtained is evaporated off
and 50 ml of ethyl acetate are added to the residue obtained. The organic phase obtained
30 s extracted with brine and subjected to chromatography (silica gel; cyclohexane/dioxane =
6/1). A diasteroisomeric mixture of 14-O-[(3-Amino-phenyisulfanyl)-2(R/S)-propionyl}jmutilin
is obtained. The diastereoisomeres are separated by preparative HPLC-chromatography
(cyclohexane/dioxane = 8/1) and treated with hydrochloric acid. 14-O-[(3-Amino-
phenyisulfanyl)-2(R*)-propionyljmutilin in the form of a hydrochloride and



WD 01/09095 37 RO 4 HaC ~ ~ SO O H3C ~ ~" H3C Rs R_' PCT/ EPOO/ 07309 CH2
~~CH3 OHRa ,.,~) CH3 1 | Ra OR- wherein R3, R 3, R4 and R5 are as defined
in claim WARHNE R~ and Ra are hydrogen) with a conpound RET/ERNOH7I04

N(R) (R~)-Rz-SH, wherein R, R and R2%re S as defined in claiml1, to obtain
a conmpound of forrmula I, wherein RR R, R2, R3) R3, Ra and RS are as
defined in claiml and Ra, R~ and Ra are hydrogen; and, if desired, bl.

Intr _odu€fam[(cmlﬁiﬁéJpHahwmuanﬂ)-ges*mw%r%mmﬁmmltﬁe forRdfa MRflodHibrRfete 21 O
obtain a conpound of formula I, erein'Rs) R~ and Ra are€ deuterium and R
R~) R2)okinedo R 3, R4 and RS are as defined in claim1; or a2. reacting of

a conpound of fornula Il as defined in step al. with thiourea and
subsequent reduction to obtain a conmpound of formula CH2 CHR4 OHS O-', Ra
"~~ CH3 H3C ~", Ill HC3 RR R_. R O/ 15 wherein R3) R3, R4 and R5 are as

defiped in claim1l and Rs, R- and Ra are hydrogen, b2, reacting a conpound
of fornmula Il as defined in step a2. with a conpound of



formula R2(NO2) 2, wherein R2 is as defined in formula |; or with a
non-aromatic 20 heterocyclic ring which carries a group of formula -C(=X)R9
wherein X MQ01R90%r e WO 01/ 09095 PCT/ EPOO/ 07309 38 as defTVER®0/07309 Cl ai m
1, in the formof a reactive derivati¥&; to obtain a compound of fornula
CH3 . HO", ~~CH3 OH3C"~~IVRs HBCFlI' ~ _ O5 wherein R2, R3, R 3,
R4 and R5 are as defined in claiml1l and Rs, R, and Re are hydrogen, c2.

redu0| ng Vi rrula 1V as defined in step
%Pﬁnnééé&rar%%ﬂif%???or rru&[é@ﬂ)e \Akefaﬁe in R2, R3, R3, R4 and R5 are
as deflrEad inclaiml and R, R~, R6, R~ and R8 are hydrogen; and, if
desired,_ 1o . cting the am.no gr, oun mula |, as
defined 1n sqc-jﬁ&-%@W*?ﬁ&ﬁ{ﬁ?'ﬁeﬁd%@nﬁgﬁla 5 g’f‘o?% gsgwﬁbr P R~ is a
gr]g_Up gf _ fOFJléﬂﬂsszX) la-42 (bR, amipiBeridide), RD3 (B, BH, &8m.IRD J= R}?mmwmarﬂl gs ,
efined in clai e | e2.
i nt r oduci ng ad%'ﬂ&r\’%ﬁtg‘tg (goﬁcﬂiﬂ@% J%?ﬁmggrgs ﬂﬁe‘?’f’ﬂ’e'g% Loegt(%p dz2.)
to obtain a gmppund of formula I, wherein R R, R2, R3) R3, R4, R5, RO
and X are as defined in claim1l and Rfi) R~ and Re are deuterlum or a3.

react i nf a GotthSht<ss §h2haram- Cle O?/‘%’Q@QB%@ 33, ¢p23.38cAR O HO n". 14 R6

,n CH3 H3C j. 15@!@)\45&3 THRG-H, piperidine), 3.1, 3.3 (2xb,2H, g, H piperidine), 7.0, 7.4
(2xm, 2H, arom.H,,Hs), 8.45, 9.6 (2xb, 2H, NH,), 9.9 (b, 1H, NH).
10 3 (ds-DMSO): 1.48 (d, 3H, C2-CHg, J=7.2Hz), 2.75, 3.05 (2xb, 2H, &,e'-H-piperidine),
3.38 (d, 1H, Hyy, J= 6.35H2), 3.82 (q, 1H, Hz, J=7.2H2), 7.2 (t, 1H, arom.Hs,
J=7.8Hz), 7.15 (ddd, 1H, arom.Hg, J=7.8Hz, J=1.5Hz, J=2.8Hz), 7.55 (ddd, 1H,
arom.H4, =7.8Hz, J=1.5Hz, J=2Hz), 7.6 (t, 1H, arom.H,, J=1.8Hz), 8.9 (s, 1H, NH).
4 3,5 (s, 2H, Hz), 2.7, 3.4, 3.7, 4.6, (4xm, 5H, piperidine-H), 8.1, 9.7, 10.3 (3xb, 2xNH,
15 OH), 7.45 (d, 2H, arom.H, J=6.2Hz), 7.52 (d, 2H, arom.H, J=6.2Hz2).
5 1.08 (d, 6H, CH(Me),, J=6.2Hz), AB-system (va= 3.5, ve= 3.58, 2H, Hjz, J=15.1Hz2),
3.92 (d, 1H, a-H, J=5.7Hz), 7.7 (d, 2H, arom.H, J=6.2Hz), 7.51 (d, 2H, arom.H,

J=6.2Hz).
6 3.5 (s, 2H, Ha), 2.7, 3.4, 3.7, 4.6, (4xm,5H, piperidine-H), 8.1, 9.7, 10.3 (3xb, 2xNH,
20 OH), 7.01 (dd, 1H, arom.Hs, J=1.5Hz, J=6.2Hz), 7.18 (t, 1H, arom.Hs, J=6.2Hz), 7.4

(dd, 1H, arom.H,, J=1.5Hz, J=6.2Hz) 7.6 (d, NH, J=6Hz).

7 3.6 (s, 2H, Hz), 5.01 (m, 1H, o-H), 7.1 (d, 1H, arom.H,, J=8.2Hz), 7.3 (t, 1H,
arom.Hs, J=8.2Hz), 7.49 (d, 1H, arom.He, J=8.2Hz), 7.82 (s,1H, arom.H,), 7.6, 10.8
(2xb, 2xNH).

25 8 1.1 (d, 6H, (CH(Me).), J=6.5Hz), AB-system (va=3.6, vg=3.65, 2H, Ha;, J=15.2Hz),
3.92 (d, 1H, a-H, J=6.2Hz), 7.12 (dd, 1H, arom.Hs, J=7.9Hz, J=2.1Hz), 7.25 (t, 1H,
arom.Hs, J=7.9Hz), 7.42 (dd, 1H, arom.H,, J=7.9, J=2.1Hz), 7.75 (d, 1H, arom.H;,
J=2.1Hz).

8  1.08(d, 6H, (CH(Me),), J= 7Hz), AB-system (va=3.42, vg=3.5, 2H, Hz, J=15.2Hz),

30 3.45 (d, 1H, a-H, J=4.1Hz), 7.0, 7.35, (2xm, arom.H,, H4), 7.51 (d, 1H, arom.H,,
J=7.5Hz), 8.48 (d, 1H, arom.Hg, J=7.5Hz), 10.55 (s, 1H, NH).

10 AB-system (v4=3.58, vg=3.6, 2H, Hy,, J=15.8Hz), AB-system (v4=3.58, vg=3.59, CH2-
OH, J=14.2Hz2), 3.67 (d,b, a-H, 4.9Hz), 7.08 (dd, 1H, arom.He, J=7.9Hz, J=2.1Hz),



O R~ PCT/ EPOO/ 07309 wherein Rs, R and Re are hydrogen and R3 and R 3 are
hydr ogen or deuterium wth a conmpound of fornula R4 O Hal Hal Rs 5 wherein
R4 and Rs VP818M%%efined in claim1 and Hal is hal ogen) to BET/EP#/GI309
conmpound of forrmula ~s OH R4 O Hal H3C -' VI Owherein R, Rs, Hal, Rs,
R, ) Re, R3 and R 3 are as defined above in step a3.; b3. reacting a
conpound of fornula VI as defined in step a3. with a conpound of 1o fornula

HS- R2( N02) 2), zagew Rrd?A. Hs,sdaevsw&gfr asqda N 16 | Rb i H,; JLRo ORIo2 )27 6@3@0@}1 of

formula 1V as defined in ste d further reacting a conpound

fornul a |V atoHdilRg. t*&)eQéﬂ)(%ZH Niﬁd if desired, according to any one of

steps d2. or e2. as defined above, to obtain a corrpound of fornmula | as

defined in claim1. 15 9. A conpound as defined in ané one of claims 1 to 7
3

for uselds & -62&ar2cdal BA (d, 1THVRYr®l9-blod9% SROT7ERNEG) dA3mgrad®H] d=4.AHgbnpound
of chaim 107140 (alSf AoMHAILE BHE ANAlz), 72818 1HAMIPOUAR Sz PETUAA | Tor

use I n the preparatlon of a nedi canent OI’ t tfeat ment of m crobial

di seases. s 1Haarom.Hes6dtiz, d£1.0ehdI62 (0. 1dr anegeHs, W=t ISEIzhr7ePasadl Hohl"bf a
medi canmgpt irPEorﬁ;F'aFﬂsBﬁ‘?@imM %atg‘o?ﬁf?gh rﬁi'tﬁ"%eagﬁéls ORI LRGSR

i ncluding peniciTlin or ug- re5|s I'NS, vancomycl n-resi st ant
strains, nephiheitti¢yclic meiity aeenacking. M$5VeG2B(MH)". A net hod of treatnent of

m cr obi di e i .Si such
treat maﬁlt3 a? ef(i e%?cﬁ 5&*33%7841 mﬁ#’ﬁ%{'}ﬁ%-@? @J?‘Pﬁugfogﬁ-?"?'),r%aﬁﬁ&qz,
pharifeceut i d&l4 (éwdmﬁdﬁ teapbi #i,MNHR compound of formula | in free form

or in the farn @f g whRsTRCRN | Galibk @CGeRLAbLS AR) ) gy aparlAklon W th at

| east one 1 I freced carrier or npaoun formula |
for use as d= Y/QBHZ) ﬁe?@(ddgﬁﬂ,taromﬁs, d=tdaypleid 7dHz)f8. oa)(dnJIHaaronh bk, JH2¢iz),

ont. - no. 183 BN TRE S0 W s b B G¥aee
. AlL. A~WAX PyridingxHA. Jﬁﬂ&hlx)ﬁdmsﬁl 1HANHQ.$. A A AL. A . A&e. A UL. A& . A4. Y
15 15 3.6 (s, 2H, Hz), 7.10 (dd, 1H, arom.H,, J=7.3Hz, J=1.5Hz), 7.24 (t, 1H, arom.Hs,
J=8Hz), 7.48 (dd, 1H, arom.Hg, J=7.3Hz, J=1.5Hz), 7.65 (d, 1H, arom.H,, J=1.5Hz),
6.3, 6.71, 7.0 (3xm, 3H, pyrrole-H), 7.62 (s, 1H, NH), 9.65 (s, 1H, NH).

16  AB-system (va=3.6, vs=3.68, 2H, H,;, J=15.2Hz), 6.52, 6.83, 7.48 (3xm, 3H, pyrrole-

H), 7.08 (dd, 1H, arom.H,, J=1.5Hz, J=7.7Hz), 7.23 (t, 1H, arom.Hs, J=7,9Hz), 7.52
20 (dd, 1H, arom.He, J=1.5Hz, J=7.7Hz), 7.65 (d, 1H, arom.H;, J=1.5Hz), 7.42 (s, 1H,
NH), 8.55 (b, 1H, NH).

17 3.62 (s, 2H, Hz), 7.15 (dd, 1H, arom.Hg, J=2Hz, J=7.8Hz), 7.34 (, 1H, arom.Hs,
J=8.2Hz), 7.54 (dd, 1H, arom.H,, J=2Hz, J=7.8Hz), 7.01, 7.18, 7.3, 7.45, 7.7 (5xm,
indole-H), 7.88 (s, 1H, NH), 9.43 (s, 1H, NH).

25 18 AB-system (va=3.52, vs=3.58, 2H, H;,, J=14.9Hz), 6.8, 7.2, 7.4, 7.82, 7.9 (5xm, 6H,
arom.H + quinoline-H), 7.83 (t, 1H, arom.Hs, J=7.7Hz), 8.5 (d, 1H, chinoline-H,), 8.75
(d, 1H, chinoline-Hy).

19 3.55 (sb, 2H, Hap), 7.03, 7.2, 7.55 (3xm, 3H, arom.H,, Hs, He), 7.75 (s, 1H, arom.Hy),
7.7-8.1 (b, NH;, NH), 9.6(b, 1H, NH).

30 20 3.65 (s, 2H, Hz), 7.15 (dd, 1H, arom.Hg, J=1.5Hz, J=7.3Hz), 7.32 (t, 1H, arom.Hs,
J=7.9H2), 7.65 (dd, 1H, arom.H,, J=1.5Hz, J=7.7Hz), 7.8 (d, 1H, arom.H;, J=1.5Hz),
8.22 (dd, 1H, pyridine-Hs, J=2.2Hz, J=5.3Hz), 8.95 (dd, 1H, pyridine.Hs, J=0.8Hz,
J=5.3Hz), 8.99 (d, 1H, pyridine-Hs, J=2,2Hz), 9.82 (s, 1H, NH).
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32 (in the form of a hydrochloride) (d6-DMSO,): 7.52(s, 1H,imidazole-H), 9.03(s, 1H,
imidazole-H), 7.8(m,1H,NH,),10.95(s,1H,NH), 8.45(s3H, NHs) 7.16(dd, 1H, arom.He,
J=1.5Hz, J=8.3Hz), 7.42(dd, 1H, arom.H,, J=1.5Hz, J=8.3Hz), 7.73(d, 1H, arom.H,,

10 J=1.5Hz), 4.05(m,1H, a -H, amino acid), 3.8(s,3H,N-CH,),AB-system (va= 4.4, vg=
3.48, 2H, CH.CH, J=15.2 , 7.8Hz, AB-system (va= 3.78, vg= 3.68, 2H, H.,, J=15.2Hz,
2.25(s,3H,arom.CHs).

33 (in the form of a hydrochloride) (d6-DMSO): 10.2(b,1H,NH), 8.5(b,3H,NH3), 7.15(d, 1H,
arom.H,, J=8.2Hz), 7.25(d, 1H, arom.Hs, J=8.2Hz),4.13(t,1H, @ -H, amino acid,

15§ J=6.6Hz), 3.4(m,2H, § -H,amino acid), AB-system (va= 3.5, ve= 3.36, 2H, H,,,
J=15.2Hz), 2.41, 2.44(2xs,6H,2xCH3).

34 NMR (d6-DMSO0,350K): 10.9(b,1H,NH), 8.6(b,4H,NH), 7.10(dd, 1H, arom.Hg, J=1.5Hz,
J=7.3Hz), 7.27(t, 1H, arom.Hs, J=7.9Hz), 7.50(dd, 1H, arom.H,, J=1.5Hz, J=7.3Hz2),
7.74(d, 1H, arom.H,, J=1.5Hz), 4.13(t,1H, & -H, amino acid,J=6.6Hz), 3.4(m,2H, & -

20 H,amino acid), AB-system (va= 3.6, vg= 3.68, 2H, Hz;, J=15.2Hz.

35 (in the form of a hydrochioride) (d6-DMSO,350K): 8.03(b,3H,NH,), 4.25(d,1H, a -H,
amino acid,J=4.6Hz), AB-system (va= 3.45, vg= 3.32, 2H, Hz,, J=15.2Hz 0.85,0.95
(2xd, CH(CHz3)z, J=5.9Hz), 4.0(m,2H, NCH,CH,). MS m/e577(MH)".

36 7.26(d,2H,arom.H,J=8.6Hz), 6.58(d,2H,arom.H,J=8.6Hz) AB-system(va= 3.42, vg=

25 3.38, 2H, Hy;, J=14.4Hz2), Ms m/e: 621 (M* +Na).

37 Compound (22-R*): (ds-DMSO/ CDCl31:3)): 7.37(dd, 1H, arom.Hs, J=1.5Hz, J=7.3Hz),
7.27(t, 1H, arom.Hs, J=7.9Hz), 7.34(dd, 1H, arom.H,, J=1.5Hz, J=7.3Hz), 7.48(d, 1H,
arom.Hy, J=1.5Hz), 3.82(q,1H, CHCH,3,J=7.2Hz), 1.49(d,3H,CHCHj3,J=7.2Hz).

38 Compound (22-S*): (ds-DMSO/ CDCl51:3)): 7.37(dd, 1H, arom.Hs, J=1.5Hz, J=7.3Hz),

30 7.27(t, 1H, arom.Hs, J=7.9Hz), 7.34(dd, 1H, arom.H,, J=1.5Hz, J=7.3Hz), 7.48(d, 1H,
arom.H,, J=1.5Hz), 3.76(q,1H, CHCH3,J=7.2Hz), 1.52(d,3H,CHCH3,J=7.2H2).

39 See data in example A below
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J=6.2Hz), 6.98(dd, 1H, arom.H,, J=1.5Hz, J=6.2Hz), 6.94(m,1H,arom.H,), 3.58(s, 2H,

Hzz).
46 3.62(s, 2H, Hzy), 7.23(dd,1H, arom.Hs, J=1.5Hz, J=6.2Hz), 7.3 (t, 1H, arom.Hs,
15 J=6.2Hz), 7.48(dd, 1H, arom.H,, J=1.5Hz, J=6.2Hz), 7.75(m,1H,arom.H,), 11.48,

8.05(2xb, NH), 4.3(q,2H,0CH,CHjs, J=7.2Hz), 1.38(t,3H, OCH.CH,3, J=7.2Hz).

47 7.72(s,1H,NH), 6.45(q,1H,NH,J=3.2Hz), AB-system(va= 3.52, vg= 3.6, 2H, Hz,,
J=14.8Hz), 6.99(dd,1H, arom.Hg, J=1.5Hz, J=6.2Hz), 7.3 (t, 1H, arom.Hs, J=6.2Hz),
7.3(m, 2H, arom.H,,Hy), 3.28(d,3H,NCH,3,J=3.2Hz).

20 48 7.72(s,1H,NH), 6.45(q,1H,NH,J=3.2Hz), AB-system(va= 3.62, vg= 3.66, 2H, Hz,,
J=14.9Hz), 7.75(m,1H,arom.H), 7.32(m,3H, arom.Hs, Hs,H.),
3.18(b,3H,C=NCH,)2.78(s,3H,SCHj).

49 7.48(s,1H,NHCH=N).6.8(dd,1H, arom.Hs, J=1.5Hz, J=6.2Hz), 7.15 (t, 1H, arom.H;,
J=6.2Hz), 6.99(dd, 1H, arom.H,, J=1.5Hz, J=6.2Hz), 6.95(m,1H,arom.H;), 3.4(s, 2H,
25 Hgz), 3.01(s,6H,N(CH3)2).

A 0.58 (d, 3H, Hy¢, J=7.2Hz), 0.81 (d, 3H, Hy;, J=7.3H2), 1.02 (s, 3H, Hyg), 1.32
(s, 3H, Hys), ABX-system (va=1.2, vg=1.88, Hiza,H13p, J=16.1Hz, J=9.1Hz), 2.08
(d,1H, Hs, J=2.1Hz), ABXY-system (va=2.23, vg=2.19, Hza,Hzp, J=16.2Hz,

30 J=9.1Hz, J=1.8Hz), 2.3 (m, 1H, Hyo), 3.4 (d, 1H, Hy,, J=5.98Hz), AB-system (v

A=3.81, vg=3.89, 2H, Hz, J=14.1H2), 5.18 (dd, 1H, Hzga, J=17.5Hz, J=1.6H2),
5.29 (dd, 1H, Hzo, J=11Hz, J=1.6Hz), 5.51 (d, 1H, H,4, J=8.3Hz), 6.05 (dd, 1H,
Hig, J=11Hz, J=17.5Hz), 7.0 (m, 1H, arom.H), 7.18 (m, 2H, arom.H), 7.3 (t,1H,
arom.Hs, J=8Hz).
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X
_&n,
10 wherein
X is sulphur, oxygen, NR;o, wherein Ry is hydrogen or alkyl, or N*(R’10)2 wherein R'ygis
alkyl in the presence of an appropriate anion;
R is amino, alkyl, aryl, heterocyclyl or mercapto; and, if X is oxygen, Rs is additionally
hydrogen;
15 R is arylene or heterocyclene;
R.is hydrogen or alkyl;
Rsis hydrogen or alkyl;
Rs, R3', Re, Rz and Rg independently of each other are hydrogen or deuterium; or
Rand Rz together with the nitrogen atom to which they are attached form non-
20 aromatic heterocyclene and R, is a group of formula

wherein X and R; are as defined above.
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5 wherein X is sulphur, oxygen, NRy,, wherein Ryo is hydrogen or alkyl, or N*(R’s0)2
wherein R’y gis alkyl in the presence of an appropriate anion;
R is amino, alkyl, heterocyclyl or mercapto; and, if X is oxygen, Ry is additionaily
hydrogen;
R is phenylene,

10 R4is hydrogen or alkyl;

Rsis hydrogen;
Rs and Ry’ are hydrogen;
Rs, Ry and Rg are hydrogen or deuterium; or
R and R; together with the nitrogen atom to which they are attached form non-

15 aromatic heterocyclene and and R, is a group of formula
X
I
~-CR,

wherein X is oxygen and Ry is alkyl.

3. A compound of formula

Roe
S\/U\ e
o’ Is
. .
F*75
NH
20 R1s

wherein R;; is hydrogen or a group of formula
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Rys is hydrogen or methyl; and
S Rae, R4s and Rs, are hydrogen or deuterium.

4. A compound of formula

S\/lL W 3
o' Iss
(j/ o

wherein Rass, Rass and Rses are hydrogen or deuterium.
10
5. A compound which is
14-0-(3-amino)phenyl-sulfanylacetyl)-mutilin;
14-0-(3-amino)phenyl-sulfanylacetyl)-2,2,4-trideutero-mutilin;
14-O-(3-(piperidin-2-yl-carbonylamino)-phenyi-sulfanylacetyl)mutilin;

15 14-O-(3-(piperidin-2-yl-carbonylamino)-phenyl-sulfanylacetyl) -2,2,4-trideutero- mutilin;
14-O-(3-(piperidin-2-yl-carbonylamino)-2,5-dimethyi-phenylthio-methylcarbonyl)mutilin;
14-0O-(3-(piperidin-2-yl-carbonylamino)-2,5-dimethyl-phenylthio-methylcarbonyl)-2,2,4-
trideutero-mutilin;
14-0-(3-(piperidin-2-yl-carbonylamino)-5-tert.butyl-phenyi-sulfanylacetyl)mutilin;

20 14-0-(3-(piperidin-2-yl-carbonylamino)-5-tert.butyl-phenyl-suifanylacetyl)-2,2,4-
trideutero-mutilin;
14-0-(1-(2-amino-isobutylcarbonyi)-piperidin-3-yl-sulfanylacetyl)mutilin; or
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wherein
10 Ripis hydrogen, amino, alkyl, aminoalkyl or an optionally amino- and/or hydroxy-
and/or nitrosubstituted 5- or 6-membered heteroaromatic or heteroalicyclic ring with 1
to 3 nitrogen atoms;
Rz, represents an optionally alkyl-, fluoro- or trifluoromethylsubstituted aromatic, 5- or
6-membered hetgroaromatic with 1 to 3 nitrogen atoms, purine or quinoline;
15 Rsp represents S or O;
R4, represents hydrogen or methyl;
Rs, represents hydrogen, methyl or CH,OH,
X, represents NH or O; and
Rep. R7p and Rg, are the same or different and represent hydrogen or deuterium, in
20 free form or in form of an acid addition or quatemary salt.

8. A process for the production of a compound of formula | as defined in claim 1,
comprising the steps
either
25 al. either reacting a compound of formula
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hydrogen, with a compound of formula N(R)(R,)-R.-SH, wherein R, R; and R; are

0% u& ()-f,.10% u& ()-

S as defined in claim 1, to obtain a compound of formula I, wherein R, R, Rz, R,

R’s, Rs and Rs are as defined in claim 1 and R, R; and Rg are hydrogen;
and, if desired,

b1. introducing deuterium into a compound of formula | obtained in step a1. to obtain
a compound of formula I, wherein Rs, R; and Rg are deuterium, and R, Ry, R, Rj,

10 R’a, Rs and Rs are as defined in claim 1;

or

a2. reacting of a compound of formula Il as defined in step a1. with thiourea and

subsequent reduction to obtain a compound of formula

15
wherein R, R’;, Ry and Rs are as defined in claim 1 and R, Ry and Rg are

hydrogen,
b2. reacting a compound of formula Il as defined in step a2. with a compound of
formula R2(NO,),, wherein R; is as defined in formula I; or with a non-aromatic
20 heterocyclic ring which carries a group of formula —~C(=X)Ry wherein X and Ry are
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hydrogen,

c2. reducing the nitro group in a compound of formula IV as defined in step b2., to
obtain a compound of formula |, wherein R, Ra, R’s, Rs and Rs are as defined in
claim 1 and R, Ry, Rs, R and R are hydrogen; and, if desired,

10 d2. reacting the amino group in a compound of formula |, as defined in step ¢2., to
obtain a compound of formula |, wherein R; is a group of formula

X
L,
and R, Rz, Rs, R’3, R4, Rs, Rg and X are as defined in claim 1 and Rg, Ry and Ry
are hydrogen; and, if desired,

15 e2. introducing deuterium into a compound of formula | as defined in step d2., to
obtain a compound of formula |, wherein R, Ry, Rz, R;, R'3, R4, Rs, Rg and X are as
defined in claim 1 and Rs, R; and Rg are deuterium;

or
a3. reacting a compound of formula
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wherein Rg, Ry and Rg are hydrogen and R; and R’; are hydrogen or deuterium,
with a compound of formula

R, J
Hal
2 Hal
RS
N wherein Rs and Rs are as defined in claim 1 and Hal is halogen, to obtain a

compound of formula

Hal

Vi

wherein R,, Rs, Hal, Rs, R7, Rs, R; and R’; are as defined above in step a3.;
b3. reacting a compound of formula VI as defined in step a3. with a compound of
10 formula HS-R2(NO,),, wherein R; is as defined in claim 1, to obtain a compound of
formula |V as defined in step b2., and further reacting a compound of formula IV
according to step ¢2., and, if desired, according to any one of steps d2. or 2. as
defined above, to obtain a compound of formula | as defined in claim 1.

15 9. A compound as defined in any one of claims 1 to 7 for use as a pharmaceutical.
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the form of a pharmaceutically acceptable salt in association with at least one
15 pharmaceutical carrier or diluent.

16. A compound of formula | for use as a veterinary agent.

17. A compound of formula | for the preparation of a veterinary composition which is
20 useful as a veterinary agent.



