1 3 0 JAN 200& MUTI LI N DERI VATI VES AND'THEI R USE AS ANTI BACTERI ALS The
present invention relates to conpounds having e.g. antimcrobial, eﬁ 2004
anti bacterial, activity; nore specifically the present invention r gl‘lég

to mutilins. 5 In one aspect the present invention provides a conpound of
f or mul aMYTILINNDERIVATINMES AND FHEIR Bﬁ&&ﬂhﬂtﬁ&&&l&@o R is hydrogen or a
group of fornmula | wherein X is sul phur, oxygen, NRL1O, wherein RO is

hydrogen or al kyl, or N+(R 10)g wherein R,0 is alkyl in the presence of
an appropriate anion; 15 RO is am no, alkyl, aryl, heterocyclyl or

nercaptgo, _and, jif X.is n, i s,addi.tionally . hydrogen; . s aryl ene
o hot e 5% B aRL R 88K colpolfadighy & ASardmiebial 28 barklel 20" Rs
and Ra' aetivity;hyoleapedficallydbe pessentinvéiidionRélatavdtoReutiting hydr ogen or deuteri um
or Rand RZ together with the nitrogen atomto which they are attached form
non-aromatic heterocyclene and R, is a group of formula 2

5 In one aspect the present invention provides a compound of formula

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

wherein
X is sulphur, oxygen, NRyp, wherein Ry is hydrogen or alkyt, or N*(R's0). wherein R’ygis
alkyt in the presence of an appropriate anion;
15 Rois amino, alkyl, aryl, heterocyclyl or mercapto; and, if X is oxygen, Rs is additionally
hydrogen;
R.is arylene or heterocyclene;
Rsis hydrogen or alkyl;
Rsis hydrogen or alkyl;
20 Rsand Ry are hydrogen or deuterium,
R¢, R; and Ry are hydrogen or deuterium; or
Rand R; together with the nitrogen atom te which they are attached form non-aromatic
heterocyclene and R, is a group of formula



3 0 JAN 2004 GR9 wherein X and RO are & defined above. R is hydr ogen or
alkyl, e.g. (Cl_4)alkyl; preferably hydrogen. 5 R is hydrogen or a gy gas 7004
of formula -C(=X)R9, e.g. a group of formula -C(=X)R9. X is sul phur

oxygen, NR10, wherein Rio is hydrogen or alkyl, e.g. (Cl.4)alkyl, or
N(Ri0)2 wherein R10 is alkyl, e.g. (Cl.4)alkyl, in the presence of an
appropriate anion; preferably oxygen. RO is am no, alkyl, alkoxy, e.g. (Cl1
)al koxy; aryl, heterocyclyl or nmercapt@; e.g. a group of 10 formula

-S-R12, wherein R12 is alkyl, e.g. (Clgghalkyl; and, if X is oxygen, R9 is
hydrogen, am no, alkyl, alkoxy, aryl, hé&terocyclyl or nercapto. R9 is

prefer awh)ér%l.l &yénaq %/?re ég%efﬁbalab%ﬂ,%usuch as (Cl.)alkyl, e.g. unsubstituted

or substit substituted by groups which are conventional in
pl euromutilin chemstry, e.g. one or nore am no, hal ogen, such as fluoro,

e.g. tri LKyl f) guani di nyl, hydroxy,
heterocﬁ(:lﬁ%ﬁ?'%geh%m' r%& g&,é&@ﬁ%@%ﬁ%g gT?l ng containing 1 or 2

ni t r bge R, it hydeogen ar.a gnmuu@ttdrymla +E(=RYA, 8. gahlgrd)u;suldstmulat—@i ¥)Reanmi no, R is
prefera res cluding valine, _histidine,
B o1 i n& ¥ s1BBu FRYeE Ny g Higistiionet s anvhgich dcTabd oG @ o an

am no aedheraiv RGhisratiydieng. (Ch.,)altg, nethb pxedence of anvipppropristelanidn; pdferadly O RO
is preferably heterocyclyl, e.g. 5 or 6 nenbered heterocyclyl, e.g.

cont ai nPPhe or two heteroatons; e.g. selected fromnitrogen; e.g.

con?egsagnsvurﬁnhoaalkwélfk@dy élgngsf(‘,ﬁlﬁdxgn&nyl h@te@ocybllyﬁcarf Mélfchﬁfo b'g“g gﬁd@ﬁ@fﬂ
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het er ocgﬁ,hﬁd alk?l gu(lai*] therd&%ﬁr@q,yé}byﬁto e.g. substituted by one or nore
al kyl, e, e{ amno, nitro, a 25 group COOR13, wherein R 3

i s al kyPs 'Seo"afe(f "(‘fly £V R)Q (Coliylctich@stChpealeyl; 0. gns%saw&eohm substitytest i t ut ed
by one gikylmeige s@bdtiited By @Fd?)b)éywlﬂéﬂ &8 coRlétiBnal in pleuromutilin chemistry, e.g. one
or more amino, halogen, such as fluoro, e.g. trifluoroalkyl, such as trifluoromethy;

15 guanidinyl, hydroxy, heterocyclyl, e.g. including a 5 or 8 membered ring containing 1 or 2
nitrogen atoms; e.9. imidazolyl. If R is alkyt substituted by amino, Ry is preferably the
residue of an amino acid, e.g. including valine, histidine, arginine, pipecolinic acid, e.g.
said residue includes that part of an amino acid which remains if the carboxylic group is
splitt oft.

20  Or Ry is preferably heterocyclyl, 8.g. 5 or 6 membered heterocyciyl, e.g. containing one or
two heteroatoms,; e.g. seiected from nitrogen; e.g. condensed with a further ring (system),
e.g. the further ring system including phenyl; preferably piperidinyl, pyrrolidinyl, pyrrolyi,
pyridinyl, benzimidazolyl, quinolinyl, triazolyl; e.g. unsubstituted heterocyclyl or substituted
heterocyclyl, e.9. substituted by one or more alkyl, 8.g. methyl; hydroxy, amino, nitro, a

25  group COORyy, wherein Ry is alkyl, e.g (Cy4)alkyl, such as tert butyl; e.g. preferably
substituted by one or more aikyl, hydroxy, amino, nitro.

If Rq is heterocyclyl, e.g. piperidinyl, hydrogen atoms of the heterocyclyl ring, e.g. in
piperidinyt; the hydrogen atom attached to the nitrogen atom of the ring system may be
replaced by deuterium.

30  Amino in the meaning of Ry includes a free amine group, alkyl- and dialkylamine and
amine substituted by -COOR;+, whersin Ry, is alkyl, preferably (Cy4)alkyl.

R:is arylene, such as phenylene, e.g. unsubstituted arylene or substituted arylens, e.g.
substituted by groups which are conventional in pleuromutilin chemistry; e.g. one or more



It RO is heterocyclyl, e.g. pipendinyl,3hydrogen atons of the heterocyclyl
ring, e.g. in piperidinyl; the hydrogen atom attached to the nit rogen jaN o,
of the ring systemmy be replaced by deuterium 30 Am no in the meaning
of RO includes a free am no group, alkyl- and dial kylam ne and am ne
substituted by -COOR11l, wherein R71 is alkyl, preferably (Cl.4)alkyl. R2 is
aryl ene, such as phenylene, e.g. unsubstituted arylene or substituted
ar yl ene hydregy, alispbsti (Cih Jatkyhhalygen ps.gnicrb; t@flgor6 AIRYIERro O etérdcyclene.
pl euromﬁl lin chem stry: e.g.. ori_%tor )g:?re 3 3 0 JAN 2004 hydroxy, alk
e.g. (CHAUSBFYGINE 3y reR 193 NE]IBEXSYIC PRg-MYRRSFIBAVR ponds At the bgpds to
het er ocyied @ioidal nifregedt emd/@dulgm dcﬁsttnpiﬁﬁdcé}ﬁﬁﬁma dformulel. FrefeYsbly R, isididene,
onds

wherein two bonds are the o the vicinal nitrogen and sul phur group

in a cofgbiRauRtityted anliens or aylgng substijuted by eng oy more groups yhichasebst i t ut ed

aryl ene i LAt €. QlikvIMBIE (%Haﬁ |

convent icgﬁgeﬁﬂ'%éhﬁgfgﬁl#?ﬁmﬂwﬁicﬁ@gﬁ&e%?gg r glkylgg g?e (%I4 yl,' éyaggg(r@:ﬁtﬁﬂﬁ\ﬁ'%?n such

as met hyreh paflérrentrifiyerenliys speh as BifluproratindrAyaiery iand hetdroexciene in the

trifluog . _ ‘ ' re bound
PRI (LA K808 R oBhH ASKA RIS N9 iy FESPRAnd bt Bimded

to a sul phur "at om N( ,) Ina conp a ese two
bonds mi'gewtvm legnslsl may be micimabeniaranpther position, @.g).in prihorpane or petapasitiongt a

posi ti OB, thal | ' r C i s, preferably

ound ¢ & PRSBEHrid AP 16 Ry i S ReotdRiel) B5UE) B natishor Pl o

vi al¢ar bodtat ons of heterocyclene. R4 is hydrogen or alkyl; preferably

hydr oger | . i d en or, al kyl, preferably

hydr oger%@ﬁ'%% %}rﬁ%unﬁc&fﬁo@%%hﬁ’ﬁ%& 539’%8515%‘85%3’{"89% al kyl or

ﬁugst i tﬁlhisdwydrdgdphérgllql: psafbaﬂbﬂ)t Iu;tdwbdn(;oﬂ(@dx)_akyl; e@h?tlm,e}‘ er ﬁbldy R5 i SR515R7

a% dr ORge;E{'F gﬁggﬁq&a S ag& ,%aeg%{argf%nrﬂrgéen of &?j)!’:\l'f(gl]su%{\ s %&ﬁyl,}/e,g}/ rogen. ’
unsubstituted alky! or substituted alkyl, e.g. substituted by hydroxy; more preferably Rsis

15  hydrogen.
Ra and R'; are hydrogen or deuterium, preferably hydrogen. Rs, R; and Ra are hydrogen or
deuterium.
It Ry is a group of formula —~C(=X)-Re, 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, preferabty
piperidine. Preferably said heterocyclene is bound to the sulphur group and to the
-N(R,) group in a compound of formula I 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
heterocyciyl 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;s,
wherein Ry3 is alkyl. Alkyl-includes (Cis)alkyl, e.g. {Cis)alkyl. Aryl includes phenyl.
30
In another aspect the present invention provides a compound of formula 1, wherein
Ris hydrogen;
R, is hydrogen or a group of formula



If R is a group of formula --C(:X)-Rgf‘R and R2 together with the nitrogen
atomto which they are attached may form non-aromatic heterocycl eneg ggag 00
having 5 to 6 ring nmenbers 20 and one heteroatom e.g. nitrogen;

preferably including piperidinyl, pyrrolidinyl, preferably piperidine.
Preferably said heterocyclene is bound to the sul phur group and to the
-N(R1) group in a conpound of fornmula | via heterocycl ene carbon atons. |f
not ot herw se defined herein heterocycKyt or heterocyclene includes a 5 or

6 menbered ring having 1 to 4 heteroagﬁgs selected fromS, 0 and N, e.g.

N, optionally condensed 25 with a fur r ring (system, e.g. condensed

wth a i nG: dens jth.a heteroeyelyl Ling, €.d..

et udi AOSRR Xt Bl Sy, e S3E000 e R oreR 8 NS L b b E e wietbin o,
substi t &,eid diigf iarthe pedsenoe pof aaagprwuhmtéﬁim;@g.@';glr oups Wh: Ehl arﬁ .
convent .onal .in l,euromutilin chemstry, . . 1 nc i.ng .al. :hydr oxy,
ani no, MPAMNG adfyd. teiee!y or Wﬁ?@?na'ﬁggfg;%yﬂw'. IAF g?&“?'ﬁ/ﬂ]yudes

(C -8) ahigrbgers. 9. (C, . 4)al kyl. Aryl includes phenyl. 30 In another aspect
the present invention provides a conpound of fornula 1, wherein R s

hydr ogef2 'SRN¢WIeRGHr ogen or a group of formula 4 30 JAN 2004 x 1 1 - GR9

wher ei ng)éqsir@dpddeﬁm,l@kszygen, NR10, wherein RI() is hydrogen or alkyl, or
N+( R 102:\ _wherein R 0is al kyl in the presence of an appropriate anion;
e.g. C Bsisfydiagenni no, al kyl, heterocyclyl or mercapto; and, if Xis

oxygen, pRAnd Ryafdhl#egah! Y S5 hydrogen; R2 is phenylene;
10  Rs, Ryand Rg are hydro_gen or deuterium; or
R and R; together with the nitrogen atom to which they are attached form non-aromatic
heterocyclene and R, is a group of formula
X
A
wherein X is oxygen and Ry is alkyl. -
15
In another aspect the present invention provides a compound of formula

Hos
Is
NH
H1s
wherein Ry, is hydrogen or a group of formula
O
N\
Res

20  e.g. a group of formula



R4 is hydrogen or alkyl: R5 is hydrogen; R3 and R3' are hydrogen; 1.0 Rg,
R7 and R8 are hydrogen or deuterium or R and R2 together with the njf{rRgemn;
atomto which they are attached formnon-aromatic heterocyclene and R, is
a group of formula x 11 wherein X is oxygen and RO is alkyl. 15 In anot her
aspect the present invention provides a conmpound of fornula /,CH2 %CH3, OH
Is NHI Rio wherein R, is hydrogen or a group of fornula O N~ 66 20 e.g.
a group of fornula 5 3 0 JAN 2004 R65 o

wherein Rg; is hydrogen or deuterium;
Ras is hydrogen, methyl or tert-butyl;
Ry, is hydrogen or methyl; and
5 Ras, Res and Rss are hydrogen or deuterium; and a compound of formula

Iss

HC™ CH,

wherein R, R4ss and Rsss are hydrogen or deuterium.
10 A compound of formula | includes a compound of formulae Is and Iss.

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 sait and in the form
of a solvate, or in the form of a solvate.

15
In another aspect the present invention provides
14-0-(3-amino)phenyl-sulfanylacetyl)-mutilin, e.g. in free form or in the form of a salt, e.g.
with hydrochloric acid;
14-O-(3-amino)phenyl-sulfanylacetyl)-2,2,4-trideutero-mutilin, ©.q. in free form or in the

20 form of a salt, e.g. with hydrochloric acid or with deuterochloric acid;
14-O~(3-(piperidin-2-yl-carbonylamino)-phenyi-sulfanylacetylmutilin, e.g. in free form or in
the form of a salt, e.g. with hydrochloric acid;



wherein R is hydrogen or deuterium R s hydr ogen, nmethyl or tert-butyl;
R73 is hydrogen or nmethyl; and 5 R3, R4s and R5, are hydrogen or deuj BrjaNma0L
and a conpound of fornula Iss wherein R3,5, Ross and Res are hydrogen or

deuterium 10 A conpound of forrmula I includes a conmpound of fornulae Is
and Iss. In another aspect the present invention provides a conmpound of
formula I, e.g. including a conpound of fornula Is and Iss in the form of

a salt, 1640- (m(dﬁwdfmzm-oérbanﬁaiﬂnca@denyl-shI‘Iﬁhy‘lalrelnpl) 2f2, &-tddd@banutdn, blg. t he
form

not h resent invention rQV|des
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f or m or IN ﬁae(fﬁgn op ?h@erFBP a sally 9- 9 ‘ﬁ't@hYQW?moﬂ'ﬁ/%ﬁ"bchl oric acid or wth

deut er ogRn/d- Gidfh-2-yl-carbonylamino)-2,5-dimethyl-phenytthi thylcarb -2,2,4-
14-0- (3-(pi {)e@lp}?‘n 2- yI -car b)(r)nyl ar)n no)l-pheyn)e -syul foarrq)? gccg{yony t?l

in freetridgueromulilin, a.gidn figerfoam oninsthp formeoty sali, e1g. Wjlryertobidric agid Qr 6 3 0

JAN 200 lu}éelg}ego%h(o%%ﬁd di n- 2-yl - car bonyl am no) - phenyl - sul f anyl acetyl)
-2,2,4- eutero-nuti e.g. in free formor in the formof a salt,

e.g. W lhda@dpmelnﬁwz-ql-mbmmmmwﬁdembhtybpmmy&sulthnylacetyf)mutllln e.qg. in free
14-0- (3¢ di.n- 2- rbonyl.a di. met hyl - phenyl t hi o- met hyl car bon
o1yt 1 1R P15 15778 of p Bt B BTV SERAC R ot ' siit. e 6. i th
hydI(DC hM}O-(B (@lpeddm’a'e-yl—carbonylamllno) -5-tert. butyl-phenyl-sulfanyiaﬁetyl)l2 % 4-tndeut?]ro|- o
14-0- -car am.no eny/l.t hi Q- met hyl car bon
1) 2 il 81 e 18 911 56 Yasep & it b 3o WRB PGB A O of a ol ¢
e.g. W adutbwdrierd ke ¢ acid or

14-0-(1-(2-amino-isobutylcarbonyl}-piperidin-3-yl-sulfanylacetyl)mutilin, e.g. in free form or

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

15 14-O-(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 salit, 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.q.
hydrogen fumaric acid, fumaric acid, naphthalin-1,5-sulphonic acid, hydrochloric acid,
deuterochloric acid; preferably 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 1 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



wi th deuterochl oric acid; 7

14-0- (3- (pi peridin-2-yi-carbonyl am no)-5-tert. butyl - phenyl - sul f anyl agét JAN) Wi
utilin, e.g. infree formor inthe formof a salt, e.g. with hydrochloric
acid; 10

14-0-(3- (pi peridin-2-yl-carbonyl am no)-5-tert. butyl - phenyl -sul fanyl acetyl) -
2,2,4-trideutero- mutilin, e.g. in free formor inthe formof a salt, e.g.
wi th hydrochloric acid or with deuterochlorjc acid;

14-0- (1- (2- ami no-i sobutyl carbonyl ) - pi peri di £ 3-yl -sul fanyl acetyl ) mutilin,
e.g. infree formor in the formof a saltx\ge~g. with hydrochloric acid;
and 15 I OH

14-0- (1- (2- am no-i shut
deutero-nmutilin, e.g. of.
hydrochl oric acid or aci @, A/salt of # conpound of
formula | includes a phdrmacdlstically Hweckat al alt, e.g. 20 including a
metal salt or an acid a§lition salt. Nbgﬁilaﬂr clude for exanple al kali
or earth alkali salts; [acid addition salts I} salts of a conpound of
formula I with an aﬁi TR hydr ogen fu fumaric acid,

napht hal i n- 1, 5- sul ph8ni ¢ a¢rd, hydrochloric gctd, eut erochl ori c aci d;
preferably hydrochloric acid or deuterochlori® acid. ™A conmpound of fornula
| in frebefeor m nay be converted into a correspondi ng conpound in 25 the
formofga.salt; and vice versa. ompound of faornul a in free formor in
the 't or s Rugrogdly Bmind QYT o4l BERR 2Pty iR AMskon it a0dioht o o
cor r es ppitrdsutgtitieasusrt-menfticest héteroarsatidort Hiterdoalidhchd rify #itht tb® unsol vat ed
for anp vice versa I n another aspect the present invention provides a
con%%unﬂ'B?aT@pﬁﬁra 7 3 0 JAN 2004 ip wherein Rip is hydrogen, anino,

al kyl , Rgirasrebéns affoplibnalgtanginatiloroasi thftaoranfdtilsubsaiY arofatic O5- or 6-

membered heteroaromatic with 1 to 3 nitrogen atoms, purine or quinoline;

sul fanyl acetyl)-2,2,4-tri
of asalt, e.g. with

R3, represents S or O; preferably S;
R4, represents hydrogen or methyl;
10 Rsp 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 |, including a compound of formulae s, Iss and Ip, 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 diasterecisomeres and
mixtures thereof. Isomeric or diastereoisomeric mixtures may be separated as appropriate,
e.g. according to a method as conventional, to obtain pure isomers or diastereoismers,

20 respectively. The present invenﬁon 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



nitrosubstituted 5- or 6-menbered heterbaromatic or heteroal i cyclic ring
with f to 3.5 nitrogen atons; R2, represents an optionally alkyl-, f300on§-200¢
or trifluoronethylsubstituted aromatic, 5- or 6- nenbered heteroaronatic
with f to 3 nitrogen atons, purine or quinoline; Rap represents S or O;
preferably S; R4p represents hydrogen or nethyl; 10 R5p represents

hydr ogen, nmethyl or CH2OH, Xp represents NH or 0; and R6p, R7 and Rp are

t he samgijthér, di fferent and represent hydrogen or deuterium in free formor
in formof an acid addition or gquaternary salt. 15 A conpound of formula I,
i ncl udi Adr ?%ﬂ%é&ﬁﬂ‘%“@@”ﬁﬂ“&@ s, iss and Ip, may exist in the form of
isonmers and m xtures thereof; e.g. a conmpound of fornula |I may contain
asynmetric carbon atons and may thus exist in the form of diastereoisoneres
and mixtures thereof. Isomeric or di astereol;xﬁldgic m xtures nay be
separated as appropriate, e.g_ according to<d thod as conventional, to
obtain pure isoners or diastereoisners, @Hw@lﬂ. The present

i nvention includes a COprOUﬁd Soneric and

di asteroi soneric f0 snd i er eol soneri ¢ m xture.

Preferably Lo A he 2 eofHqQund of fornula |
is the sarreﬂgtgin uralyc?) Rut\iin|® I n angther aspgect the
present invention pFow des : ion of a conmpound of
formula | as defined above conpris ngl,Che_3 her, al. reacting a

conpound of forrmula 5 0

wherein R;, R’3, Ry and Rs are as defined in formula | and Re, R; and R, are hydrogen,
with a compound of formuia N{R)(R,}-Rz;-SH, wherein R, R; and R; are as defined in
formula [, to obtain a compound of formula I, wherein R, Ry, Rz, Ra, R's, Rs and R; are
as defined in formula | and R, R7 and Ry are hydrogen;
10 and, if desired,
b1. introducing deuterium into a compound of formula | obtained in step a1. to obtain
a.compound of formula |, wherein Rs, Ry and Rz are deuterium, and R, Ry, Ro, R3, R,
R4 and R are as defined in formula §;
or
15 a2. reacting of a compound of formula It as defined in step a1. with thiourea and
subsequent reduction to obtain a compound of formula

wherein R, R's, Rq and R; are as defined in formula | and Rs, Ry and Ry are hydrogen,



11 S O11 0 3 0 JAN 2004 11 wherein R¥ R 3, R4 and RS are as defined in
formula | and R6, R7 and R8 are hydrogen, with a conpound of formul &0 JAN 2004
N(R) (R )-R2-SH, wherein R R, and R2 are as defined in formula I, to
obtain a compound of formula I, wherein R Rl, R2, R3i R3, R4 and R5 are
as defined in formula I and R6, R7 and RIB are hydrogen; 10 and, it
desired, bl. introducing deuteriuminto a conpound of formula | obtained in
step at b2t @edﬂﬂhgbrbommw Iflﬁl'erﬂa fll(Hsfﬂ&fﬁaeH in ${apaei Witfra, coFﬁpo%HQ offorAiufa
deuterium a@&&[, 4 and R5 are as defined in fornmula I;
or 15 a2. Red¥dia H’&eEﬁ'“ 52&%%?!1’2?%?' f?rm%l & With adopearPmalic hetexacyplical . wi t h
t hi ourea a EstiiesY a bRspCf] FEHTR f.Qr 1]
wher ei n RSHH%?W:I;)H%M and aE@ are”g@mgﬁfl n)ghpr@?orwqéﬁchgogreagdmhéd Hg‘nd R8
are hydr og&Rim 4. ip the S olmreagtive derivativg eg.comeaylale asfa tbsylatel to otitainas

defi ged |nc§,§]€ off\%ﬁl@laa compound of formula R2(N02)2, wherein Rz is as
defined in or with a non-aromatic heterocyclic ring which
carries a group of formJIa -C(=X) RQ wherein X and R$ are as defined in

wherein Ry, Ra, R’s, Ry and Rg are as defined in formula | and Rg, R; and R; are
hydrogen,

10 ¢2. reducing the nitro group in a compound of formula 1V as defined in step b2., to obtain
a compound of formula |, wherein R;, R;, R's, Ry and R; are as defined in formula |
and R, R,, Rs, R; and Ry are hydrogen; and, if desired,

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

I

5 —CR,
wherein R, Ry, R, R’s, R4, Rs, Ry and X are as defined in formula | and Rs, R; and Rs
are hydrogen; and, if desired,
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's, R4, Rs, Re and X are as defined in
20 formula | and Rs, R; and Rg are deuterium;
or

a3. reacting a compound of formula



claim1, inthe formof a reactive deri@ative, e.g. a mesylate or a
tosylate; to obtain a s conpound of formula o\\ R& N Rz O o O~ BIQNI00;
R5Pf IVR/ wherein Rz, R3, R3i R4 and R5 are as defined in forrmula I
and Re, R7 and Re are hydrogen, 10 c2. reducing the nitro group in a
conmpound of forrmula IV as defined in step b2., to obtain a conmpound of
formula I, wherein Rzi R3, R3, R4 and R5 are as defined in fornula | and
R, R, Rs, R7 and Re are hydrogen; gpnd, if desired, d2. reacting the am no
group in a conpound of formula |, L2 efined in step c2., to obtain a
conpound of forrmula 1, wherein R, @HgaHip of formula | | _ C; is
wherein R R2, R3i R 3, R4, R5, are as defined in formula | and
Re, R7 and R8 are hydrogen; and, if degsired, e2. introducing deuterium

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

0
H4
Hal
Hal
Ry
5 wherein R, and Rs are as defined in formula | and Hal is halogen, e.g. chloro, bromo,

iodo; to obtain a compound of formula

Vi

wherein Ry, Rs, Hal, Rs, A7, As, Ry 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-R,(NO3),, 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 IV according to
step ¢2., 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 I, e.g. including a compound of formulae s, Iss or lp; may be
prepared as appropriate, e.g. according to a method as conventional, e.g. or as specified



conpound of fornula I, wherein R R, ®i R3, R3, R4, R5, RO and X@pJ S
defined in 20 fornula | and Re, R7 and R8 are deuterlum or rea ﬁg gpf*
conmpound of forrmula 10 3 0 JAN 2004 V R7 wherein Re, R7 and R8 are hydr ogen
and R3 and R 3 are hydrogen or deuterium wth a conpound of fornula R4
Hal --"Hal R} 5 wherein R4 and R5 are as defined in formula | and Hal is
hal ogen, e.g. chloro, bromp, iodo; to obtain a compound of formula Vi R?

wher ei nhBin.Fny Crodﬁﬂ,of RArmuih 1sRés and IBni’anyeQ)réﬁar@Gfé Qe%dlé'g&lsﬁp a3.; ba.

reacting a conmpound of formula VI as defined in step a3. with corrpound of
f or mul aacqqrdmtw(n{ms,ﬁ forhemseparpgon of a,compeynsef fPW“f'@)lrrul al, t_o obtain a

conpoung, é&i‘mﬂdﬂfnﬁ‘ﬂf form¥ila Aand e kdRiId V iSkifovrPér rna)?""l%l o?féfr{elﬂ%{c a

C .
conmpound of forrmula IV according to step c2., and if desi B according to
any onehitheg apeonyentiengl e2. as defi ned above, to obtain a conpound of

fror myl apepRRefiEh! 83 drdbdrCAiBMs th b cofpband By oFAIRILEG. Rftnd RIS Lai By O
g a conpoun ormulae I's, "I'ss or 1Tp; nhy be prepafed as
appr opr deuterium. ajoma creyr i carried out aﬁamnmcpr%wae.o&)g,\mwtcﬂngalo,a methodas as

speci fi Sgnventional, e.g. or according to a method described herein; e.g. by treatment of a

compound of formula |, e.g. including a compound of formula Is, Iss and Ip; with

deuterochloric acid (DCl) in an appropriate solvent (system) and isolation of a compound

10 of formula |, e.g. in the form of a salt, wherein hydrogen atoms, e.g. in the meaning of Rg,
R; and Rg are replaced by deuterium atoms.

The production of a compound of formula i, wherein R; and R'; 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 V wherein the carbon atoms carrying Ri and R’s, which both are

15  hydrogen, together form a double bond and which is a known compound, with deuterium
to obtain a compound of formula V, wherein R; and R’; are deuterium; and further reacting
a compound of formula V, wherein R; and R'; are deuterium as appropriate, e.g. according
to a method as conventional, e.g. according to steps a3. to b3. as described above, to
obtain a compound of formula |.

20
The compounds of formula 1, e.g. including a compound of formulae Is, Iss and Ip,
hereinafter designated as "active compound(s) of the present invention™ exhibit
pharmmacological activity and are therefore 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/ml to 25



11 3 0 JAN 2004 herein. Any conpound off2formul ae I's, Iss and I p may be
prepared, e.g. analogously, according to a process for the preparatibdAbiils

a conmpound of forrmula I. A conpound of formula Il and of fornula V is known
or may be obtained according to a nethod as conventional. 5 Replacenent of
hydrogen atons in a conmpound of fornmula I, e.g. in the formof a salt; by

deuteriumatons nmay be carried out as appropriate, e.g. according to a
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accordl ng to a od as conventi onal .g. via treat pound of
f or nul aBE\g. @i EBkavalues feathemompound Oé,amrypln@?m 7&6%dm@kg bodhiweigbafter are 15

hydr OgeQubéu?é}?etorﬁF adf'lﬁr'i@rﬁioqloﬁmi ¢ wglk%%dm@e?% raorlé |H§?r§f qnd, W th

deuterium 10 obtain a conmpbund Sare
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3 d net h
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activi t xTeachgz8, Aneteigsos, ﬁl$@bui99®5| RO P, i£6M . <6@129wml e, the

active conpounds of the present I nventi on show anti m crobi al :
whereas for example the MIC 90% (ug/ml) of erythromycin A, as commercnally avan able, is

of ca. 0.2t0 0.4.
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 inciuding methiciilin 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 Mueiler-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 (ug/mi) the compounds of examples 1

25 and 52 (both tested in the form of a hydrochloride) against for example Staphylococcus
aureus MSSA ig of ca. 0.025; wheraas the MIC (pg/ml) of azithromyein as commercially
available is of ca. 1.6; that the MIC (pg/ml) of the compound of example 1 against for
example Staphylococcus aureus MRSA is of ca. £0.0125; whereas the MIC (ug/ml) of
azithromycin as commercially available is of ca. >25.6; that the MIC (ug/mi) of the

30 compounds of examples 1 and 52 against for example penicillin-resistant Streptococcus
pneumoniae is of ca. <0.0125; whereas the MIC (ug/ml) of azithromycin as commercially
available is of ca. >2.56; and that the MIC of'the compounds of examples 1 and 52 against

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



25 anti bacterial, activity against gradBnegative bacterias, such as
Escherichia coil; and against gram positive bacteria, such as 30 JAN 2004
St aphyl ococcus aureus, Streptococcus pyogones, Streptococcus pneunoni ae,
Mycopl asns, Chal nydi a and obligatory anaerobes, e.g. Bacteroides fragilis;
in vitroin the Agar Dilution Test or Mcrodilution Test according to
National Commtee for dinical Laboratory Standards (NCCLS) 1997, Docunent

A5 e b A SR I R |

St andar gharmacdutical. preferably esian awwceolmal svu:tf agamn antibiotic, mg:and‘ﬁnarmm ive
conpoun %{7 the present invention show antibacterial activity in vitro
(MC (g@? 5’% in the Agar Dilution Test or in the Mcrodilution Test from
about 50.09 pg/m to 25 12 3 0 JAN 2004 pg/m, e.g. against above nentioned

bacteri al cies d are CtIV as | anydia. MC =
il M APERt SR Hie SREedinvarion BEovisds 4 ESRRABRIR domBa s Uk b e

i nventi pﬂépéi‘a@z&h@ChImedltyaméhtsuﬁmém&tmBrﬁt&ﬁﬁﬁn@ﬂ@&a@&seé@é‘sefor%xﬂm /ROGH NSt

St aphyl strain ATCC 49951 when 5 adm ni stered

par ent eg'ggacﬁ%%scéﬁgé bécte?@ %gs3Rieded oM %‘BBG%’O@CLCBé EBG“ﬁg/ﬁl@Plﬂ?BWHﬁel ght ;
t hy dgoRes \RldRScdcRlis bRGURGTR! uwcdyiaseasamhbﬁny?d?a b % Znéébg@ﬂ&? body

vvel ght after subcutaneous adm nistration; and 7.72 g wei ght after
or al ad%@#ﬁ’%‘?qﬁaﬁr%H‘C'UCE’E%BQ“'E*'*Pé{ftmqmd@%%ﬁﬁamrﬁtfﬁgﬁkg 9@9 §trmrpgmcuser

app{d CaphditndiadMal g? b3 g vah@nydi rﬁ?’és?s‘i'ar?t% ?aéﬁ%r%r%tc‘aﬁ&.%q]gfa&ﬁm deat h;

cal cul ated by Probit anal SIS (n=8 ani ma fqroug exanpl e,
been dee-8r achingludingtmethiciiin-esirtantshiging .gool Slaphyloegnsusduress. exanpl es 1
and 52 against, for exanple Staphyl ococcus aureus, e.g. strains ATCC 10390,
ATCC 29213, ATCC 29506, ATCC 49951 or ATCC 9144, is of ca. 50.0125 pg/ m ;
wher easlinfeofurtbeagpiest theeprivsant doantipn prdvidesfa methodrod tnpainmert of eicrobiaher ci al | y

avai | abéii?eas'.é wh(?cfh &ﬁ'npr%e% atd?nil%st%ring to a subject in need of such treatment an
15  effective amount of a compound of formula I; e.g. in the form of a pharmaceutical

composition.

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 Jarger mammals, 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
routes, for example orally, e.9. 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 {pg/ml) 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 {ug/ml) of ca. 1.6. It is therefore indicated that for



is The active conmpounds of the inventidh show an surprising overall

activity spectrum For exanple, it has been determned that the acti§@& jAN 200i
conpounds of the present invention show surprising activity in vitro

agai nst Enterococcus faecium including vancomycin-resistant strains;

agai nst St aphyl ococcus aureus including methicillin sensitive (MSA) and
methicillin-resistant (MRSA) strains; and agai nst Streptococcus pneunoni ae
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been deeathiPmgen therazithenyad.(pgl m) the conpounds of exanpl es 1 25 and 52
(both tested in the formof a hydrochloride) against for exanple

St aphyl ococcus aureus MSSA is of ca. 0.025; whereas the MC (pg/m) of
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of the conpounds of exanples 1 and 52 against for exanple

vanconyci n-resi stant Enterococcus faeciumis of ca 50 0125 to 0.025. 13 In
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use as a pharmaceutical, preferably as an antl cro as ‘an
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preparation o I canent for t reat mert I seases,
exakdpl e of

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.



di seases caused by bacteria, e.g. seletied from Staphyl ococcus aureus,
Streptococcus pyogenes, Streptococcus pneunoni ae, Mycopl asns, Chal nﬁcﬂukAN 2004
e.g. and obligatory anaerobes; e.g. including penicillin or

mul tidrug-resistant strains, e.g. of Streprococcus 10 pneunoni ae; e.(g.

i ncludi ng vanconycin-resi stant strains, e.g. of Enterococcus faecium e.g.
and including nethicillin-resistant strains, e.g. of Staphylococcus aureus.
In a fu eat ment of
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0.5to of an ac € COo of the present |nvent|on conveni ent |
St s2aesomepiingS ol he gresent Hiventrntee e ROy agenbin e B SMAKG NS n

active pOigentdoddtuff AAd RS E51068 oiaﬂyeﬂ?ar@ﬁte'ﬁabﬁ 89. MARL PorAi 6 &I &y any
conventional route, for exanple orally, e.g. in formof tablets or

capsul eBaraS?tef?éPé‘%Raéﬁ' NSy, e.g. in the formof injectable solutions or
susgensi ons, e.g. in anal ogous manner to Erythronycins, e.g. azithronycin.
The conpounds of exanpl es 12, 21, 23, 35 and 52 are preferred conpounds
of the Indbe mll@ymexameﬁ wblﬁhﬂlbnstratgethaywantmtafemnmotoaemag@we are imas, for
exanpl g %ﬁ ?‘15 ffsm ned that the MC (pg/m) of the conpounds of exarrpl es 1
and 52 ? ot tested in the formof an hydrochloride) against, for exanple
Ent erococcus faecalis strain ATCC 29212 is ca. 0.8 to 6. 4; Wnereas, for

exarrpl eTﬁeHb’il g}é@rbe V?}tgﬁgﬁqﬂ}%yi ﬁ!a![ yf g\r/ai | abl e, shows an M C (pgtm) of
15 DCCI dicyclohexylcarbodiimide
DIEA diisopropy! ethyl amine
BOC: tert.butoxycarbonyl
PyBOP  (benzotriazol-1-yloxy) tripyrrolidinophosphonium-hexafluorophosphate
HMPT hexamethylphosphorous triamide -
20 DCI deuterochloric acid
The numbering of the mutilin cyclus referred to ih the examples is given in the following

formula:




14 30 JAN 2004 the treatnent of microbl@l diseases, bacterial diseases thf
preferred conpounds of the invention may be adm nistered to | arger 0" JAN 2004
manmal s, for exanple humans, by simlar nodes of administration at simlar
dosages than conventionally enployed with erythromycins, e.g. erythromycin
A or azithromycin. 5 The active conpounds of the present invention nmay be
admnistered in the formof a pharnmaceutically acceptable salt, e.g. an
aci d adgxanfple $alt or netal salt; or in free form optionally in the form
of a solvate. The active conpounds of the present invention in the form of
a salt éﬂtﬁﬂﬁdpimidém@rﬁgoavl)mmmn@ ifangl)aeatylimutinfothedformioft he
present 4 rfﬂl&f\% jon in free form The present invention also provides a
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for use as a 25 veterinary agen further aspect the present

i nvent i ByArpeiionicreld gt compiemperatire tor el hhours briom the mixtuse gbtainesithef a
vet eri Ngdet WTRARIVeH URdBFteilcs S ph3Slind ardth 8 rdsid R dB1EinYd 306, tallized from

ethyl acetate/hexane.
14-O-[(3-(Piperidine-2(R)-carbonyl)amino)phenylsulfanyl}acetyllmutilin in the form of a
15  hydrochloride is obtained.

Example 2
14-0-[(2,6-Dimethyl-3(piperidin-2(R)-carbonylamino)phenyisulfanyi)-acetyl]mutilin in
the form of a hydrochloride

20 A solution of 200 mg of 14-0-[(2,6-dimethyl-5-amino-phenyl)sulfanyl-acetyllmutilin 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). 14-0-[(2,6-Dimethyl-3(N-BOC-(R)-piperidin-2(R)-
carbonylamino)-phenylsuifanyl)-acetyljmutilin is obtained. BOC is splitted off in a mixture
of 10 mi of dioxane and 10 ml of etheric hydrochloric acid and 14-O-[(2,6-dimethyl-
3(piperidin-2(R)-carbonylaminc)phenylsulfanyl)-acetylJmutilin in the form of a hydrochloride

30 s obtained.

Example 3
14-O-[(3-(Piperidine-2(R)-carbonyl)Jamino)phenylsulfanyl)-2(R*}-propionyilmutilin in
the form of a hydrochloride



30 The present invention further providés a veterinary nethod for tgg
prophylaxis and in the treatnment of mcrobial, e.g. bacterial dise RJAN 2004
whi ch conprises adm nistering to a subject in need of such treatnment an
effective anount of a conpound of formula 1, e.g. in the form of a
veterinary conposition. 15 3 0 JAN 2004 For use of the active conpounds of
the present invention as a veterinary agent, the dosage will of course
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for exanple Tor prophylactic treatnment relatively |'ow doses would be
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[ trate .the jnvention, referenc 0 erature are.in eqgr ees Si us.
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Dl EA di trearduiih etBédiyhydiothieric &idGat foehi teipleratieaobea Vi hddt BEiBm the mixture

benzotrjazol -1-yl oxy). tripyrroljdi nophosphoni um hexaf| uorophosphate HWT
oy ot RbPTRILBR SpEEL s FomBlas S inadeadus b BIsEs S @IZES AoMEhRuabar | ng. of

t he1gut pkétatetydlage. referred to in the exanples is given in the foll ow ng
14-0O(3-(Piperidine-2(R)-carbonyl)amino)phenylsulfanyl)-2{R*)-propionyl]mutilin in the

form of a hydrochloride is obtained.

According to a method as described in examples 1 to 3, but using corresponding starting
15  material, the compounds of formula I are obtained, wherein
R = R; = R’; = R;5 = hydrogen;
R4 is methyl in examples 37 and 38, and hydrogen in all other examples;
R is a group of formula —C(=X)R, in examples 1 to 35, 43 to 49 and hydrogen in examples
36 to 42,
20 X=0inexamples 1 to 45, S in examples 46 and 47, N-CH; in example 48 and N*{CH;),
Clin example 49;
Rs = R; = Ra in examples 1 to 11, 13 to 24, 26 to 28, 30, 32 to 39, 41 to 49 are hydrogen,
and in examples 12, 25, 29, 31, 40 are deuterium;
and R; and Rg are as defined in TABLE 1 below:
25
TABLE 1

Example Ry Ra

4

OH

oy
Fe

2 2
X




formula: 16 3 0 JAN 2004 Exanple 1

18

14-0-[(3-(Pi perldine-2(R)- carbonyl)anlno)phenylsulfanyl)acetyl]nutlﬂ&ﬂANﬂW5
the formof a
ng of N-BOC-(R)-pipecolic acid and 5 485 ng of
14-0-[ (3- am no- phenyl sul fanyl )acetyl]nutilin in 20 m of dichioronethane at
roomtenperature and the m xture obtained is stirred for ca. 12 hours at

hydr ochl ori de 206 ng of DCCl

are added to a solution of 229

roonltnggeraiure. Urea precipitates, 1s fifftrated off and the fiftrate
obt ai n¢ ®rcentrat ed und reduced pressure. The coh@entrate obtailned
is subjected tq chromatography (silica gel;] cyclohexane/ et hyl acetate [
1/1). -0-[ (3-{(N-BOC- (R) Hpi di ne-2(R) 10
car bonyl ) am no)[phenyl sul f dnyl )} acetylJnmutilfin is obtai and is treated
with etheric Hhydrochloric 1d at roomtenperature foryca. 1 hour. From
the m xture obtjained the s ent is renoved under reduded pressure and the
residug obtaingd is crystallized from ethy]l acetate/hexane.
14-0-[ ;-(Piperdlne 2(R) - carbonyl ) am no) phenyl sul fanyl) acetyl JnutiTin ijn
the fofmof a |15 hydrochHsmird€ i s obtai ned. Exanple 2
14-0-[[ 2, 6- Di net hyl - 3( pi pdrl dijn- 2(R) - car borfyl am no) phd ul fanyl ) -acetlyl ] m
utilinfIn thefformof a h ochl oride 20 A solution of 7200 ng of
14-0-[( 2, 6- di ngt hyl - 5- am no- phenyl sul fanyl -lacetyl]Jnmutiliin in the formlof a
hydr oc pl-er+de—84—+g—ef—N-BEcH{R—ppecol-g—aee-—1901nyg—oef-RyBORP ang
143 ng| 8f Dl EA}in 20 m ©f~di oxare i s kept [for ca. 24 at ca. 40. |The
m xturg obtained is dil wjit h water and extracted et hyl acet atfe.
The orpanic phgse is re- extradtled with 0.1 N sodi um xide, 0.1 N
hydrochl oric a¢id and brine. The organic
9 o,
g
NH,
N,
11 —
2 NH
NO,
12 Hs
P
p ©" oH,
13 = I [:;::r,’
\
N
14 Z '
. N




25 phase obtained is concentrated and tlife concentrate is subjected to
chromat ography (silica gel;
14-O-[ (2, 6- Di net hyl

t ol uene/ et hyl
-3(N—BOG—(R)-pipendin-2(

acetate
R) -

1.5/1).

3 0 JAN 2004

car bonyl am no) - phenyl sul fanyl )-acetyl]Jnutilin is obtained. BOCis splitted

of f

in a mxture

of 10 M of dioxane and 1

acid and 14-0-[ (2, 6-di net hyl -

O m of etheric hydrochloric

3( pi pefidi n- 2T R) - carbonyl am nQ) phenyr sutrfanyl j-acetytfmotitTm 1 theform
of a h‘agﬁgﬁﬁ%ride 30 is obtdined. Exanplef3 R.
14-0-[ %-(Piperldlne-2(R)rcarbon [ am no) phenylsul fanyty2(R - propronygphut i
iin in} 'Phe forlmof a hydr ide 17 3 0 JAN 2004 206~/ngyof DCCl are
added {o a sol ution of 229 J1g N- BOC- (R) - pi pecolic a and 499 ng of
14-0-[ 3-anino-pheny|su|fan -propionylJputilin in the formof a
hydrochloride [|in 20 m of dlchloronethane at roon1tenpe ature and the
m xtur ¢ obtarmgd-Ts stiTred for ca 12 -hours—at—roomtenperature—Urea
preci p{ 1tes, ils filtrate nd the filtyate obtai S concentr af ed
under feduced pressure. T & cllncentrate obtlined is s ed to
chr omat ogr aphy |(silica gel; cl ohexane/ et hyl acetate
14-O0[[3- (N-BCO¢- (R) -
pi peri hHre—2Ri—ecarbenyram-nrerphenyH-su-fa
obtai ned7and fireated with etlric hydrochlloric acid a
for caf 1 hour., Fromtheg < 5~ obt ai ned |t he sol vent
resi dup obtained is cryg fromethylf 10 acetate
14-0-[{ 3- (Pi peri di ne- 2( R .rbonyl)anino)phenylsulfanyl)-Z(R*) propi onyll ] mu
tilin|nthe flormof a hydrochloride is olftained. According to a methdd as
descripbegl in efanples 1 to 3, hut using corfresponding starting 15
material, the ¢onpounds of (forgula | are oltai ned, whg - = R3=RJ3-=
R5 = hydrogen; =
/JL_“N*
HN
20 /N '
2
NO,
21
22 H,




R4 is methyl in exanples 37 and 38, and0hydrogen in all other exanples;

is a group of fornula -C(=X)R9 in exanples 1 to 35, 43 to 49 and hyd’r@)dél“ﬂﬂh
in exanples 36 to 42; 20 X = 0 in exanples | to 45, 5 in exanples 46. and
47, N-CH3 in exanple 48 and N+(CH3)2 d'in exanple 49; Re = RT = R9 in
exanples 1 to 11, 13 to 24, 26 to 28, 30, 32 to 39, 41 to 49 are hydrogen,
and in exarrpl es 12 25, 29, 31, 40 are deuterium and R2 and R9 are as

defi ne TABIE I Dbetow 25 _TABLE T Exanpt cr(vru AHNOH au— > +8—3—6; JAN
2U 4 Exﬁﬁﬁm@#@ R2 6HN | OH 7HRsl~r1 CH3 / |

23 H

24 H

26 ' ?Ha

27

K
’x,
5
=

28

: H:!
29 + Cl - :Ha
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Example Ry Rz
30 + -
Y
*NH,Cl -
31 .
,’(,HZCI
*NH,C1
H
82 RH,C1- :
No
+NH,
cl-
HJ
33 RH,C1-
“TNHz
i, CH,
cI-
34 +
NH,CI"
No
+
ae
35 CH, together with N and R forms
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36 - /@/
37 - Q/
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38 - Q/
39 - Q/
40 - Q/
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43 CH, Q/
46 ""sc\/oj]/N\

O




Cl

10

15

"+ NH3CICH3 29+ C H3 NIl + NHC " N @83 3 21 3 0 JAN 2004 Exanpl eReR2 NH
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Example R, R:
47 /H\
H,C
48 -S-CHa
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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]-
mutilin-hydrochloride in 30 ml 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-sulfanylacetyl]-2,2,4-
trideutero-mutilin in the form of a deuterochlorid.

NMR(CDCls): 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 |, wherein

R = Rs = R’3 = Ry = Rs = hydrogen; R, is a group of formula —C(=X)Rs, wherein X = O; Rs =
Rz = R are deuterium; and R, and Rg are as defined in TABLE 2 below, in the form of a
deuterochloride is obtained:

TABLE 2

Example | Ry R:

51 /l
N




H3Cl'
f NH2~
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32N H3 NH 2 + Y NH2 cl- 33NH3E4 "H3 NH2CH + NH2 3 Cl - 34NH3Cl

H

Cl' 35piatogether with Nand R fornms f 36-/ 37- 22 30 JAN 2004

Example 52
14-0-[(3-Amino-phenyisulfanyl)acetyljmutilin

A solution of 0.92 g of sodium und 5 g of 3-amino-thiophenol in 100 mi of dry ethanol is
added to a solution of 21.3 g of 22-O-tosyl-pleuromutilin in 250 ml of ethylmethylketone at
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/ethy!
acetate = 1/1). 14-O-{{3-Amino-phenylsuifanyl)acetyljmutilin is obtained. .

Production of starting material
A.  14-O-[(3-Amino-phenylsulfanyl)acetyllmutilin see Example 52

B. 13-0-[(2,6-Dimethyl-5-amino-phenyl)sulfanyl-acetyl]mutilin in the form of a
hydrochloride

B.a 14-O-[(Carbamimidoylsulfanyl)acetyl)mutilin-tosylate

A solution of 15.2 g of thiourea and 106.4 g of pieuromutilin-22-O-tosylate in 250 mi of

acetone is heated under reflux for 1.5 hours, solvent is removed under reduced pressure

and 100 ml of hexane is added. A precipitate forms, is filtrated off and dried.

14-O-{(Carbamimidoylsulfanyl)acetylJmutilin-tosylate is obtained.

B.b 14-Mercapto-acetyl-mutilin

A solution of 4.7 g of sodium pyrosulfite (Na,S;0s) in 25 ml of H,O is added to a solution of

12.2 g of 14-O-[(carbamimidoylsulfanyl)acetylimutilin-tosylate in a mixture of 20 ml of

ethanol and 35 ml of H,O (warmed to ca. 90°). 100 ml of CCl, are added to the reaction

mixture obtained and the mixture is heated under reflux for ca. 2 hours. The two-phase

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

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 (sifica gel (toluene/ethyl acetate = 2/1).
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14-0-{(2,6-Dimethyl-5-nitrophenyl)sulfanyl-acetyl)mutilin is obtained.
B.d 14-0-[(2,6-Dimethyl-5-amino-phenyi)sulfanyl-acetyl]mutilin in the form of a
hydrochloride
2.5 g of tin powder are added to a solution of 202 mg of 14-0-[(2,6-dimethyl-5-
nitrophenyl)sulfanyl-acetyllmutilin in 10 mi of dioxane, 1.5 ml of formic acid and 0.1 ml of
H:O and the reaction mixture obtained is heated for ca. 5 hours under reflux. The mixture
obtained is filtrated and the solvent of the filtrate obtained is evaporated off. A mixture of
5 ml of dioxane and 10 ml of etheric hydrochloric acid is added to the residue obtained
and the solvent of the mixture obtained is evaporated off. The residue is subjected to
crystallization in ethyl acetate/hexane. Crystalfine 14-O-[(2,6-dimethyl-5-amino-
phenyl)sulfanyl-acetyljmutilin in the form of a hydrochioride is obtained.

C. 14-0-[(3-Amino-phenylsulfanyi)-2-propionyl]mutilin in the form ot a hydrochioride
C.a 14-0-(2(R/S)-Bromo-propionyl)mutilin
A solution of 3.2 g of mutilin, 2 g of N-methylmorphoiine and 4.3 g of 2-bromo-
propionylbromide in 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
and subjected to chromatography (cyclohexane/dioxane = 6/1). 14-O-(2(R/S)-Bromo-
propionylymutilin is obtained.
C.b 14-0-[(3-Amino-phenylsulfanyl)-2(R*}-propionyljmutilin in the form of a
hydrochloride; and
14-0-[(3-Amino-phenylsulfanyl)-2(S*)-propionyljmutilin in the form of a
hydrochloride
A solution of 45 mg of 14-0-(2(R/S)-bromo-propionyl)mutiline, 125 mg of 3-amino-
thiophenol and 24 mg of sodium in 10 mi of ethanol and 5 ml of ethylmethyl 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
is extracted with brine and subjected to chromatography (silica gel; cyclohexane/dioxane =
6/1). A diasteroisomeric mixture of 14-O-[(3-Amino-phenylsulfanyl)}-2(R/S)-propionylmutilin
is obtained. The diasterecisomeres 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



Exanpl e 50 Repl acenent of hydrogen ato@8 by deuteriumatons in a con?gund
of formula | A solution of 300 ny of JAN 2004
14-0-[ (3- (pi peridi ne-2(R)-carbonyl )am no) phenyl sul fanyl )acetyl]- 5
mutilin-hydrochloride in 30 m of dioxane and 5 m of DCl (20%in D20) is
kept for 6 days at roomtenperature, the mxture obtained is concentration
under reduced pressure and |yophilized to obtain

14- 0- [ ( 34 PHRENH:ALDE- L | am.: . - sul -2 2 4-

tri deut a @R AL MReALEinAh A S AOHERVENGIN i MO ATY Afitbebide it
conpar i sblairted. t he NVR-Data of the conmpound of exanple 1 the signals of the
2-, 2'- and 4-protons of the tricyclic noiety are |acking. According to the
met hod as described in exanple 50 conmpound of forrmula 1, wherein R = R3 =
R3 =R4 = R5 = hydrogen; R is a group of fornula -C(=X)R9, wherein X = 0;
R8 =. 15 R7 = R8 are deuterium and R2 and RO are as defined in TABLE 2
beloﬂn inthe formof a deuterochloride is obtained: TABLE 2 Exanple RO R2
51\ N~ 24 3 0 JAN 2004 Exanple 52

14- 0- [ ( 3- Am no- phenyl sul fanyl )acetyl ] mutil in A solution of 0.92 g of
sodiumand 5 g of 3-am no-thiophenol in 100 mM of dry ethanol is added to
a solution of 21.3 g of 22-O-tosyl-pleuronmutilin in 250 mM of ethyl nethyl
ketone at 5 roomtenperature under tenperature control. The reaction

m xture obtained is kept for ca. 15 hours at roomtenperature, is filtered
and is concentrated to dryness under reduced



pressure. The residue is subjected to & omat ography (silica gel;

cycl ohexane/ ethyl acetate = 1/1). 30 JAN 2004
14- 0-[ ( 3- Am no- phenyl sul fanyl )acetylJnutilin is obtained. 10 Production of
starting material A 14-0-[(3-Am no-phenyl sul fanyl)acetyl]nutilin see
Exampl e 52 B. 14-0-[ (2, 6-Di net hyl -5-am no- phenyl ) sul fanyl -acetyl]nutilin in
the formof a hydrochloride 15 B.a

14-0- ( | & i |, L Liknstosylate A solution of 15.2 g
of thi oucﬁlgﬁgn#%% @%&gp Ap‘%tgoﬁﬁ%ér‘fvﬂ%%b%'yﬁqbtosyl ate in 250 m of

acetone Bxs heated under reflux for 1.5 hours, solvent is renoved under
reduced _pressure ., and 0 f hex I s added. A precipitate forns, is
reduced P eSSl (B o, L.eTh-pherding. KB-Systam (os &7, b ed, 2H e,

14-0- [ ( Car bawi gbpgy 4548 frRRH hagBipaiibiies 7.0 d G8Y halnS HL S1-9% 7 B.b
14- Mer capt o- acet Iyrrut i {i n A so]%u[it%ron %’f 4.(7’9 c')% so'd-lls'um pyrf%’snﬁﬁ?i(lt?g&
(Na285206) i @ram Hel J=51.9Hp)07i49 (dadiddarom.He, Ja¥ THzb 7.8 (s, 18, arogn.big), 10.7 (s,

14-0-[ (carbap ppgoy!l sul fanyl )acetyl Jmutilin-tosylate in a mxture of 20 m

of ethanol and 35 mM of H20 (warned to ca. 90). 100 mM of CCl 4 are added
to the ReacPRid®Bn2.52 (2ksiraH,chxt arome CHa)) éhB-syester X ar3e3,ive=I3638, @, Hager refl ux

for ca. 2 hqu Th -.pha 25 system.o ined  is separated, the organic
phase is dr ‘-éfnggﬁa)'?ri&’gawgﬁi RiReY, o&étgé%ﬂr‘b'g"" mﬁ'ﬁ piperidine), 7.0, 7.4

14- Mer capt o{2e 2, amdrhiHHk), &485)8.6i( 2 2HBNEL), 9.9 ﬂb, 1H, NH). _

14-0-[(2, 6-Di neth -5-n|t££Phen | )sul fanyl -acetyl Jmutilin A solution of

0. 980 g 8f Zf%ZQNﬁéﬂ:rbﬁ%(‘é iGez-Sthland=To2HENRTS; 3.08 d&en 2Hp e.8-Kwineriding).of 3. 94

g of L4 eBeatotAchly B85Hz) B 8t W HIBu0F 2Rafli7 M {h ol O" et hanol .

The reaction m xt ure alned 1S heatéd at to foor ca’ one hour,
i s kept forJat8He) dntd (dgd, tHoaneduHs Jav7 .8Hzodrt.Eripol=2taHa, 2568 (ddd,gblir ed onto

ice. The m hhed 41 t | L pene r.gani se
obt ai ned | sémg‘d?ﬁéﬂgﬂt‘ﬂ%ﬁ ,éé%flﬁ)lt, Z%e(f}na%mdraé‘%@dkgb‘g_ﬁ'éa‘ﬁé% esi J('j'lglj’eﬁ'ngt ai ned
i s subj éct ed,5t(s. 2thridazh20fySah)3.T.54.6i @amgEH, pipetidiearel),8.1hy9.7 ate8 §Bxb, 2xBH]1) . 25
15 OH), 7.45 (d, 2H, arom.H, J=6.2Hz), 7.52 (d, 2H, arom.H, J=6.2Hz),
5  1.08(d, 6H, CH(Me),, J=6.2Hz), AB-system (va= 3.5, vs= 3.58, 2H, Hz, J=15.1Hz),

3.92 (d, 1H, o-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, Hx), 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, a-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.Hy), 7.6, 10.8
(2xb, 2xNH).

25 8 1.1 (d, 6H, (CH(Me).), J=6.5Hz), AB-system (va=3.6, va=3.65, 2H, Hgz,, J=15.2Hz2),
3.92 (d, 1H, a-H, J=6.2H2), 7.12 (dd, 1H, arom.Hg, 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).

9 1.08 (d, 6H, (CH(Me),), J= 7Hz), AB-system (va=3.42, vy=3.5, 2H, Hy, J=15.2Hz2),

30 3.45 (d, 1H, a-H, J=4.1Hz}, 7.0, 7.35, (2xm, arom.H3, H4), 7.51 (d, 1H, arom.H,,
J=7.5Hz), 8.48 (d, 1H, arom.Hs, J=7.5Hz), 10.55 {s, 1H, NH).

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



3 0 JAN 2006 14-0-[(2, 6-Di net hyI-5-nitr2@pheny|)su|fany|-acetyl]rrutlI [?1 W i
obtai ned. B.d 14-0-[(2, 6-D net hyl -5-am no- phenyl ) sul fanyl - acet yl ] mut" [J [W
the formof a hydrochloride 2.5 g of tin powder are added to a sol ution of
202 ng of 14-0-[(2,6-dinethyl-5 5 nitrophenyl)sul fanyl-acetyl]nmutilin in 10
m of dioxane, 1.5 mM of formc acid and 0.1 ml of H2O and the reaction

m xture obtained is heated for ca. 5 hours under reflux. The m xture

obt ai ned i s 4 f%é&rﬂ-ﬁ Sftord,, LD, 9&9%"?65’% (ng obgﬁre&%ﬁ -?_-899 9b%ql"@? eﬁ&d 1H,

evaporated of . A nmixture of

hydr ochl ori @remitt, J=2. tidde8.540bt hE, N3 due obtai ned and the sol vent of the
m xture obtained is evaporated off. The residue is subjected to 10
crystallization in ethyl acetate/hexane. Crystalline

14h09[ ( 2:”6 Gia2e(shgH; B.pr8. T (d, P pyirdleH, fludy8HACRY § (d, N, ipytrBleli, J-fa3esHQr m of
a hydrochl ovi

14- 03[ (3- Ani n% ‘Sﬁeh'31 %%Hl'ﬁﬁy’r% 31z, J51BHRY 1138 1HhRrem-Hand=6-3H7), 355 @d,
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for ca. 24 bpm:e&ncyciamd'atgitam@cﬁhgmeq@esgsmeentrat ed under reduced
pressure_and the resid obt ai ned poured into a m xture of water and

et hyl addtad&s (& @'\‘}\dﬂqahgs% Ta4sh- %lﬁ@’i"& agpmetiin8d Sdad! H.rrsompiRis 895a8.8, 9.2,

sepggated. THQ @k ginkas§oebayfedyh s extracted with 1 N HO and brine
20 and subj ect ed t?'??ghlponngﬁogra hy (cy | ohexane/ di oxane = 6/1).

14- O ( 24& S$-68r(8rRH, Hheh @i téhigd) Mdt anormHi, s)=dBeal=TetHz, CAB (t, 1H, arom.Hs,
nyar ochi or | det SBRe Lgopr I SreTH HBIOR BRSO3 A s ngrieh 1 1
I n the forn7®8g, 83 (28mhypyhidingHarHHe8. B\(d.dIHmenmneﬂ-leéuB:mMi) 8.73(d, 1H,
14-0- (2( R SMM@]H;,QLQ%F%H Q-gyig,lﬂ_n%m)_l% ng of 3-am no-
15 15 3.6 (s, 2H, Hz), 7.10 (dd, 1H, arom.H,, J=7.3Hz, J=1.5Hz), 7.24 (t, 1H, arom.H;,
J=8Hz), 7.48 (dd, 1H, arom.He, J=7.3Hz, J=1.5Hz), 7.65 (d, 1H, arom.H,, J=1.5Hz),
8.3, 6.71, 7.0 (3xm, 3H, pyrrole-H}), 7.62 (s, 1H, NH), 8.65 (s, 1H, NH).

16 AB-system {va=3.6, vz=3.68, 2H, Ha,, 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.Hs, 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.He, J=2Hz, J=7.8Hz), 7.34 (t, 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, va=3.58, 2H, Hy, 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).

18 3.55 (sb, 2H, Hz2), 7.03, 7.2, 7.55 (3xm, 3H, arom.H,, Hs, He), 7.75 (s, 1H, arom.H,),
7.7-8.1 (b, NH;, NH), 9.6(b, 1H, NH).

30 20 3.65 (s, 2H, Hay), 7.15 (dd, 1H, arom.H,, J=1.5Hz, J=7.3Hz), 7.32 (t, 1H, arom.Hs,
J=7.9Hz), 7.65 (dd, 1H, arom.Hy, 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.Hg, J=0.8Hz,
J=5.3Hz), 8.99 (d, 1H, pyridine-H,, J=2,2Hz), 9.82 (s, 1H, NH).



t hi ophenol and 24 ng of sodiumin 10 nm29%f ethanol and 5 m of ethyl et h&/
ketone is kept at roomtenperature for ca. 12 hours. Solvent of thel0 JAN 200
m xture obtained is evaporated off and 50 m of ethyl acetate are added to
t he resi due obtai ned. The organi c phase obtained 30 is extracted with brine

and subjected to chromatography (silica gel; cyclohexane/dioxane = 6/1). A
di asteroi soneric m xture of o d Th

14- 0-[ ( 3qAm I fany! ( e

di ast er ?gl sg% z%%g$¢5%pgﬁatbﬁgab§eé%%%éf éé”h?“nﬁ%g L‘Ehee)

(cycl ohexand,dithxaHepipetdiag), rid 35 (ﬁxbeﬂ-lvu-thrbydmﬁ@)thrBI 7.28c(2dm, 2H,

o I AT S O T o

14- 0- [ ( 22Anms, iagath @A )\B?s( §f‘)n opRowalanioH H), UD15 BAZf, ATt 2
hydro[céll oride aﬁaﬂbc{)bta Ml y 3 WAAN 2{(7)954 H-NIVR Sp ectrazfqﬂbg I f not

ot hetwi se spBepst eR!Be”dE}F) :1183 Q(Zx@, gH(Qk#rPIPEFIIdlné ) @047t t%m (ﬂl‘he) ) AB; syit 8?
= ine), 7.

(1 ar aimplersE e [AH, ot Porsas: o 8-S, oy b ol B BIERMS' )

1H, aro%mﬂomwmﬂs (3. 9345 tQEBumH,, A&systafm_vFamyve(:sa 68l 1E2H, Nljﬁsugz\z 48,

3oie. ooy, #50Fe239R 0B ARERY T RS it ) 86 (&t g

di ne) J=aH4), 8.854d, @.8Mfordll-Has-0MHA48167)(sb,®.48). 9.6 (2xb, 2H, NH2), 9.9
plpe“m” A N or e 5 CHB)J72HZ)275 3.05

( 2an°1 A N%B‘a%’%’% %gf‘? (%)NE%’&S 6“33'\%4 %&‘s)?’gﬂq%%?m (va33.39, 35734, 1.2H82 (g, 1 H,
22, J=7. 2H3215Hz, 9543.34,voE8.420@M, 1214.5Hz), 7.05 (d, 0.5H, arom.H,, J=8Hz), 7.78 (d,
0.5H, arom.H,, J=8Hz), 7.1 (d, 1H, arom.H;, J=8Hz), 8.42 (d, 0.8H, formyl-H,
J=11Hz, 8.67 (sb, 0.2H), 6.9 (b, 1H, NH). .
26  (in the form of a dihydrochloride) 7.52(s, 1H,imidazole-H), 9.03(s, 1H,imidazole-H),

15 8.65(b,2H,NH;), 7.16(dd, 1H, arom.Hg, J=1.5Hz, J=8.3Hz), 7.42(dd, 1H, arom.H,,
J=1.5Hz, J=8.3Hz), 7.73(d, 1H, arom.Hy, J=1.5Hz),11.4(s,1H,NH), 4.45(m,1H, a -H,
amino acid), 3.8(s,3H,N-CH3)AB-system (va= 4.4, vg= 3.48, 2H, CH,CH, J=15.2 ,
7.8Hz, AB-system (va= 3.75, ve= 3.65, 2H, Hp, J=15.2Hz, 2.25(s,3H,arom.CHs).

27  (in the form of a dihydrochioride) (d6-DMSO,350K): 11.8(s,1H,imidazole-H),

20 9.03(s, 1H,imidazole-H), 8.65(b,2H,NH,), 7.16(dd, 1H, arom.Hs, J=1.5Hz, J=8.3Hz),
7.38(dd, 1H, arom.H,, J=1.5Hz, J=8.3Hz), 7.73(d, 1H, arom.H,, J=1.5Hz),
7.54(s,1H,NH), 4.45(m,1H, a -H, amino acid), 3.3(s,3H,N-CH3)AB-system (va= 3.25,
ve= 3.4, 2H, CH,CH, J=15.2, 7.8Hz, AB-system (va= 3.78, vg= 3.68, 2H, Hys,
J=156.2Hz, 2.25(s,3H,arom.CHs).

25 28 (in the form of a dihydrochloride) 9.7(s,1H,NH),8.82(s,1H,imidazole-H), 7.48(s,1H,
imidazole-H), 8.45(b,3H,NH;), 6.83(d, tH, arom.H,, J=8.4Hz), 7.25(d, 1H, arom.Hs,
J=8.4Hz), 4.85(m,1H, a -H, amino acid), 3.38-3.5(m,2H, CH,CH,amino acid),
2.3,2.38(2xCH,,arom.CHj3), AB-system (va= 3.08, vg= 3.18, 2H, Hz, J=15.2Hz), MS
m/e651(MH)".

30 29 In comparison to the NMR-data of example 28, the signals of the 2.2'-and 4-protons
of the tricyclic moiety are lacking. MS m/e684(MH)".

30  (in the form of a dihydrochloride) (d6-DMSO): 11.8(s,1H,imidazole-H),
9.03(s,1H,imidazole-H}, 8.6(b,2H,NH,), 7.09(dd, 1H, arom.Hs, J=1.5Hz, J=7.3Hz),



J=7.8Hz), 7.15 (ddd, 1 H, arom Hér J=738Hz, J=1.5Hz, J=2.8Hz), 7.55 éddd 1
H, arom H4, =7.8Hz, J=1.5Hz, J=2Hz), 7.6 (t, 1 H, arom H2, J=1.8Hz)3 0gAY 2004
(s, 1LH NH. 4 3,5 (s, 2H, H2), 2.7, 3.4, 3.7, 4.6, (4xm 5H,

pi peridi ne-H), 8.1, 9.7, 10.3 (3xb, 2xNH, 15 O—I), 7.45 (d, 2H, arom H,
J=6.2Hz), 7.52 (d, 2H, aromH, J=6.2Hz). 5 1.08 (d, 6H CH(Me)2, J=6.2Hz),
AB-system (VA = 3.5, vg= 3.58, 2H, H22, J=15.1 3.92 (d, 1 H a-H,

Hz)
155 111, ot B o b Ziérﬁ.ﬁr‘?ﬁk*z)ée%&% i

10. 3 (3xb, 2rdMH,, [20.85BH),7.54(61 H(NI), 4143¢n, tH, cmuﬂeam.ashcwza 2BKol), 7.18

(t, 1 H ar ), 7.4 (dd, 1 H aromH4i J=1.5Hz, J=6.2Hz) 7.6
(d, NH, J= 6&9}25573%‘"%36]@? 2H, H22), 5.01 (m 1 H a-H, 7.1 (d, 1 H,

arom H431J=8n H&lormbf 3 dl@eutérobhlonaé)om d&npa}rsgn ?o tte) NMR-dia Bfiexé'mﬁe om He,
(2xb, 2xNH). 6H,

J=8.2Hz), 7.82 1 arom n‘¥
CH(Me) 2) %0 f the 25ane ?RPA@nsyféhe V§¥Q'CE§B°'9'ZW9|@ZMQ]£@ 2Hz) 3.92
, 1 H, ccmszsg@HgHz 712(dd 1 H aromHei J=7.9Hz, J=2.1 Hz), 7.25
1 H arom 7.9Hz 7.42 (dd, 1 H_ arom H4, J79 J=2.1 Hz), 7.75

1 H32 afipHe-form of amygrqujondg) (H6cMB,): 8182(5, tHirnidp2gle-H)=9.08fs, THAB- syst em
0. 7. 35, ¥{Bgede tE oI T03 1], dusoling) Thefidurp aibefry) o
H ar om Hey=15Hz Sli@)QHZDOT EB(Cde 1Hlaem.Nk)J=15HzAB=8. 8z} ﬁh7(3ld\‘8-l SGBomHB;3. 6,
(o 1975 v T afigh hoptia™ A enins 2pifia i SRy b A8 mislem g 4864 03 an
2004 7.22 Qua AHFCHATI 0512 JF@HQHKBﬁ stedvi£9.781vd 3.88 02P|,H422. #6547, J=2. 1
Hz), 7.65 1 H aromH2, J=2 { 9.54 (b, 1 H, NH).
2’5(3 3H,arom.CH,).
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, vg= 3.36, 2H, H.,,
J=15.2Hz)}, 2.41, 2.44(2xs,6H,2xCH,).
34 NMR (d6-DMSO,350K): 10.9(b,1H,NH), 8.6(b,4H,NH), 7.10(dd, tH, arom.Hs, 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=7.3Hz),
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, ve= 3.68, 2H, Hy, J=15.2Hz.
35 (in the form of a hydrochloride) (d6-DMSO,350K): 8.03(b,3H,NH,), 4.25(d,1H, a -H,
amino acid,J=4.6Hz), AB-system (va= 3.45, va= 3.32, 2H, Hz, J=15.2Hz 0.85,0.95
(2xd, CH(CHa)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,}=8.6Hz) AB-system(va= 3.42, vg=
25 3.38, 2H, Hz, J=14.4Hz), Ms m/e: 621 (M* +Na).
37 Compound (22-R*): (de-DMSO/ CDCly1:3)): 7.37(dd, 1H, arom.Hg, 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.H,, J=1.5Hz), 3.82(q,1H, CHCH,,J=7.2Hz}, 1.49(d,3H,CHCH;,J=7.2Hz).
38 Compound (22-S*): (ds-DMSO/ CDCly1:3)): 7.37(dd, 1H, arom.Hg, J=1.5Hz, J=7.3Hz2),
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, CHCH,,J=7.2Hz2), 1.52(d,3H,CHCH,3,J=7.2Hz).
39 See data in example A below

(CH
(d
(t
(d
(v
7.



11 3.62 (s, 2H, H22), 6.75 (d, 1 H, pysaole-H J=4.5Hz), 7.12 (d, 1 H
pyrrole-H, J=4.5Hz), 5 7.18 (dd, 1 H aromH6, J=6.3Hz, J=1.5Hz), 7 BaAN 200
1 H aromH5, J=6.3Hz), 7.5 (dd, 1 H arom H4i J=6.3Hz, J=1.5Hz), 7.62 (d,
1 H aromH2, J=1.5Hz), 7.95 (s, 1 H NH). 12 In conparison to the

NVR- Dat a of exanmple 2, the signals of the 2.2'-and 4-protons of the
tricyclic noiety are lacking. Ms me626(MH)+. 13 3.65 (s, 2H, H22), 7.3,

7.4, 7. H Ho 05,88 9.2 10. 4
(axb, ) BRmBAAB b and b e b cbimp3hE B e ot giiaracidglfhe 1 )
arom H4, Jsignils, of 3hd 2,2Hand 4-pfotdné bof thk thicydtic amidthiare IAsiking AWME /e g8 dd, 1

H, arom H6,,,J=1 Hz, J=7.7Hz), 8.03 (d, 1 H, arom H2, J=2Hz), 7.82, 8.3
(2xm pyridi)ne-H4, H5), 8.6 (d, 1 H pyridine-H6, J=7.75Hz), 8.73 (d, 1 H,

pyri di n@1|‘|571.4515‘.11f5,h7&n.H%,1AB5sy6ﬁam(Mi 3.'2#'7')vB=1§6i§f§-r@2,(ﬁn4%Hz§H22), 7.10 (dd,
1 H aromH4i J=7.3Hz, J=1.5Hz), 7.24 (t, 1 H aromH5, J=8Hz), 7.48 (dd,
1 H dardkh ﬁe?S(g%?Heﬂﬂrn-HsﬂFél-’ﬂ';Z, J76.8H2), d,32(ddy 1Hy asemHe, J=8HE H=5,2Hz, 3,
6.71, 7.0 | 2 (s, i H NH, 9.65 (s, 1 H NH). 16
AB- syst em @\%@31%%\/"@}:{'?&5%‘%“a " J=15.2Hz), 6.52, 6.83 7.48 (3xm 3H,
pyr 1 ol e43Hy,38fdd8H  arem.Hs, d=15Hzm+61RH2)- 7. 250z1 H, Jaram Hdz )=6.2H2)3 7(05(dd, 1H,

arom H5, J=z ) 1_q7; _ N Hz, ~J=7. 7..65 (d,
B ar om P 8 gbka . sn I Rl 348 e Wl 2 T8l gHe00dng; (o
2H, H22p4 7.915,1HNH), 7.22(ddy i dparbiilBi, J3+BHz, JI6-ZHB)17)3(t, THRdropt.Hs, U=8.2Hmom HSr
J=8.2Hz), Z. 1 H.arqgm.t4, 1= — 5. 8Hz 01, ..7. .3, 7.45,
7. 71%5xm ;iﬁﬁ%cf'g%for&%é‘?'g%,“zl JH,%ZH;;'?'#(%%@?&@ZH' 5@2})(5,]2315 * AB- system
(vA:SHSZS v8r8%s .ﬂ&m&k@),&wu?. BdJmﬁE&th,, Jﬁ-.ﬁﬂz,?]:?..?;ﬁ%.ﬁzji (t.gﬂg. e(?rgﬂn.l(lléifl m 6H,
arom H + qui i ne- t ,_arom =7, , 8. :
chi nol i ne- uﬁé]ghé) %ﬁ(?%ﬂ-ﬁ af-émvﬁ‘li #&-?'ﬁ@%?@ﬁ@ﬁ-%(ﬂy%éﬁm-ﬂ. 3%3}',2*%. 03,
7.2, 7.55 fH3gym 3H, aromH4, H5, H6), 7.75 (s, 1 H aromH2), 7.7-8.1 (b,
NH2, NH), 9. 6Eb, 1 H NI—?1
46 3.62(s, 2H, Hy), 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,CHs, J=7.2Hz), 1.38(t,3H, OCH,CH,, J=7.2Hz).
47 7.72(s,1H,NH), 6.45(q,1H,NH,J=3.2Hz), AB-system(va= 3.52, vs= 3.6, 2H, Ha,
J=14.8Hz), 6.99(dd, 1H, arom.Hs, J=1.5Hz, J=6.2Hz), 7.3 (t, 1H, arom.Hs, J=6.2Hz),
7.3(m, 2H, arom.Hg,H;), 3.28{d,3H,NCH,,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, Hy,,
J=14.8Hz), 7.75(m,1H,arom.H), 7.32(m,3H, arom.Hg, Hs,H,),
3.18(b,3H,C=NCH3)2.78(s,3H,SCH,).
49 7.48(s,1H,NHCH=N).6.8(dd,1H, arom.Hs, J=1.5Hz, J=6.2Hz), 7.15 {t, 1H, arom.Hs,
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 Hz), 3.01(s,6H,N(CHs)2).

A 0.58 (d, 3H, Hye, J=7.2Hz), 0.81 (d, 3H, H,7, J=7.3Hz), 1.02 (s, 3H, Hyg), 1.32

(s, 3H, His), ABX-system (va=1.2, vg=1.88, Hyaa,Hiz, J=16.1Hz, J=9.1Hz), 2.08
(d,1H, Hs, J=2.1Hz), ABXY-system (va=2.23, vg=2.19, Hza,Hz, J=16.2Hz,

30 J=9.1Hz, J=1.8Hz), 2.3 {m, 1H, Hy), 3.4 (d, 1H, Hyy, J=5.98Hz), AB-system (v
4=3.81, vg=3.89, 2H, Hz, J=14.1Hz), 5.18 (dd, 1H, Hzg, J=17.5Hz, J=1.6Hz),
5.29 (dd, 1H, Hzo, J=11Hz, J=1.6Hz), 5.51 (d, 1H, Hy4, 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).



30 20 3.65 (s, 2H, H22), 7.15 (dd, 1 H32arom H6, J=1.5Hz, J=7.3Hz),

(t, 1 H aromH5, J=7.9Hz), 7.65 (dd, 1 H arom 1-14, J=1.5Hz, J= 7370-|z!M2[]ﬂ!.
7.8 (d, 1 H aromH2, J=1.5Hz), 8.22 (dd, 1 H, pyridine-H5, J=2.2Hz,
J=5.3Hz), 8.95 (dd, 1 H, pyridine.He, J=0.8Hz, J--=5.3Hz), 8.99 (d, 1H,
pyridine-H3, J=2,2Hz), 9.82 (s, 1 H NH. 29 3 0 JAN 2004 21 1.45, (s, 9H,
arom tart.-butyl), AB- system(vA—3 65, v$=3.75, 2H H22, J=14.8Hz), 4.4

(b b Ho . PRELAYesY Youdod S0 5 il 7 DR 4By, Lesd, 7, 2°
(Ss1 aH arom CH3J5 (dABHs petneh, (JsdsHﬂ g4 gﬁr(axlaﬁm mmz-%z J=15. 8Hz) 44 z21 (b,
e G LB BB (ieBh. Sethetions boasn o e Jea R HES -8 Az} 10 b

l H N 23 Rot
L Be RG2S, FoRMm s (xdleH ax o, CRL, Ao (ﬁBa%égl%@)@c(‘éﬁr Y om 2H

aromSH3, H4), 8J3%38H2), B, 6:9%fAxde2H, grﬂme;Hs)s 65 (d, 0.8H, formyl-H J=1 1

B syst SR (vaca 230 27A0E% O SR GFy) Apeyhl 045 o e 4112 B

J=14.5Hz), 7. 05J(=¢|5862}5H2a7rb(ﬁ)dd42HJa:®hle4 Hz). 78 (d, 0.5H, arom H4, J=8Hz),

L Gt eG4 ot 82.6, 27 Sk i b 0 e i 55, (30

H, i mi dazol e- H), (§.108Hs,, U= 2H2),da18te1H) aronilBs, 3=B.3HR), 7-24\dd, 1171 d:@frdlds. 1 H,

OB T oG EER S B 1 e Ged P e AR d 5, 1o

aci d), 3.8(s, 3HJARIGHRYAB-(§ V1%, QROrO VAL BHz)VS- - 3. 48, 2H, CH2CH, J=15.2 |
7. 8Hz,

, - - 3. , 2H, 22, =15. 2Hz,
2 555, 51 Blom GRHUSOR (e} B CaiChop=6 22321 (poth i) A8 Gsth 350K :
11.8(s,1 H im dﬁﬁp':%:kﬁHz)ZQBQ é@fﬂﬁ H%WJWEI-‘FE}Z'PQQ(WH &ofhb JZrgi3?)7 34

7.16(dd, 1 H arom 1-16i
(ddd, TH, arom He,J 78Hz J=1.5Hz, J=2.8Hz), 7.36 (ddd, 1H, arom.H,, =

15 7.8Hz, J=1.5Hz, J=2Hz), 7.49 (t, 1H, arom.H,, J=1.8Hz).



7.38(dd, 1 H aromH4i J=1.5Hz, J=8.3Hz), 7.73(d, 1 H, arom H2, J=1.5Hz),
7.54(s,1 HNH), 4.45(m1 H a -H anino acid), 3.3(s,3H, N-CH3) AB- sys} BN 2004
(VA= 3.25, vB= 3.4, 2H, CH2CH, J=15.2 , 7.8Hz, AB-system (VA= 3.78, vB=
3.68, 2H, H22r J=15.2Hz, 2.25(s, 3H, ardm CH3). 25 28 (in the formof a

di hydrochi ori de) 9.7(s,1 H NH),8.82(s,1 H imdazole-H), 7.48(s,1 H,

i m da 8.45(b, 3H, NH3), 6.83(d, 1 H, aromH4, J=8.4Hz), 7.25(d, 1 H,
arom ,","5 J=8.4Hz),.4.85(m 1 H, a -H, amino acid), 3.38-3.5(m 2H,

CH2CH, ami no acid), 2.3,2.38(2xCH3,arom CH3), AB-system (VA= 3.08, v8= 3.18,
2H, H22, J=15.21- 1zéa M5 nle651(MH)+. 30 29 In conparison to the NVR-data
of exhrrpﬂé‘omwﬁfhéf gl s of the 2.2'-and 4-protons of the tricyclic

noi ety are | acking. Ms nmle684(MH)*. 30 (i @,,%he form of a di hydrochioride)
(d6-DVBO): 11.8(s,1 H,I1mdazole-H), 9.0 H, i m dazol e-H), 8.6(b, 2H, NH2),
7.09(dd, 1 H aromHB, J=1.5Hz, J=7.3Hz) QOH,} &4JAN 2004 7.27(1, 1 H
aromH5, J=7.9Hz), 7.43(dd, 1 H0 arom Hz, J=7.3Hz), 7.64(d, 1 H,
arom H2, J=1.5Hz),7.54(s,1 H, )
3.2-3.4(m 2H, RQQCH ami ng aqgi d}{_ 31 . onnpgf a di deut er ochl ori de) .
I n conparison to Nhe—IWR-/dat gahple 36 B the dignals,of the 2.2 -and
4-protons of tlge/trlcy i et yHg€e Ki M5 i e625( +. 32 (in the
form of a hydr'ochl ori de) (d6 O~ m dazol e-H), 9.03(s, 1H,

i mdazole-H), 7.8(m 1 H NH2), PO. 95(sHi .45(s3H, NH3) 7.16(dd, 1 H,
arom H6, J=1.5Hz, J=8.3Hz), 7.42(dd, "1 s J=1.5Hz, J=8.3Hz),
7.73(d, 1 H aromH2, 10 J=1.5Hz), 4.050m1H a -H anino acid),

3.8(s, 3H, N-CH3) , AB-system (VA= 4.4, vB= 3.B8, 2H CH2CH, J=15.2 , 7.8Hz,
AB-system (vA- 3.78, vB= 3.68, 2H, H22, J=15.2Hz,

wherein
R:is . - a group of formula
X
1l
—CR,
wherein

X is sulphur, oxygen, NRio, wherein Ryo is hydrogen or alkyl, or N*(R’,0), wherein R’y is
alkyl in the presence of an approprate anion;

Rqis amino, alkyl, aryl, heterocyclyl or mercapto; and, if X is oxygen, B, is additionally
hydrogen;

R, is hydrogen or alkyl;

Rsis hydrogen or alkyl; —

Rs, R3', Re, Ry and Ry independently of each other are hydrogen or deuterium;

Rand R, together with the nitrogen atom to which they are attached form non-

aromatic heterocyclene,



2.25(s,3H, aromCH3). 33 (in the formof a hydrochloride) (d6-DVSO) :

10. 2(b, 11-1, 141-1), 8.5(b,3H NH3), 7.15(d, 1H, arom H4, J=8.2Hz), 75 RIAKI00L
1H, arom H5, J=8.2Hz),4.13(t,1 H a -H amno acid, 15 J=6.6Hz), 3.4(m 2H,
8-H, amino acid), AB-system (VA= 3.5, v¥#= 3.36, 2H H22, J=15.2Hz), 2.41,
2. 44( 2xs, 6H, 2xCH3) . 34 NWR (d6- DVBO, 350K): 10.9(b,1 H, NH), 8.6(b, 4H, NH)
7.10(dd, 1 H, aromHeér J=1.5Hz, J=7.3Hz), 7.27(t, 1 H, aromH5, J=7.9Hz),
7.50(dd, Alcorhpcunardf rmulaLad HetinelFih. &) 1, wherdid(d, 1 H, arom H2, J=1.5Hz),
4,.13(t,1 H a -H amno acid,J=6.6Hz), 3.4(m2H, S 20 H am no acid),
AB-system (VA= 3.6, vB= 3.68,21-1, H22, J=15.2Hz. 35 (in the formof a
hydr ochl ori de) (d6-DMSO, 350K): 8.03(b,3H NH3), 4.25(d,1 H a -H amno
acid,J=4.6Hz), AB-system (VA= 3.45, vB= 3.32, 2H, H22, J=15.2Hz 0.85,0.95
(2xd, CH(CH3)2, J=5.91-1z), 4.0(m2H, NCH2CH2). MS m e577(MH). 36
7.26(d, 2H, arom H, J=8. 6Hz), 6.58(d, 2H, arom H, J=8. 6Hz) AB-systen VA= 3. 42,
vB= 25 3.38, 2H, H22, J=14.4Hz), Ms mle: 621 (Mt +Na). 37 Conpound
(22-R*): (d6-DvsQ CDCI 31:3)): 7.37(dd, 1 H aromH6, J=1.5Hz, J=7.3Hz),
7.27(t, 1 H aromH5i J=7.9Hz), 7.34(dd, 1 H arom H4, J=1.5Hz, J=7.3Hz),
7.48(d, 1 H  aromH2i J=1.5Hz), 3.82(q,1 H CHCH3, J=7.2Hz),
1.49(d, 3H, CHCH3i J=7. 2Hz) . 38 Conpound (22-S*): (d8-DwvsQ CDC131:3)):
7.37(dd, 1 H aromH6, J=1.5Hz, J=7.3Hz), 30 7.27(t, 1 H arom H5,
J=7.9Hz), 7.34(dd, 1 H, arom H4, J=1.5Hz, J=7.3Hz), 7.48(d, 1 H arom H2,
J=1.5Hz), 3.76(q,1 H, CHCH3,J=7.2Hz), 1.52(d, 3H CHCH3, J=7.2Hz). 39 See data
in exanple A below 31 3 0 JAN 2004 40 In conparison to the NMR-data of
conpond g39s hidtobb§ of Mgm of an hydrochl oride) the signals of the 2,2'-and

4-protons of the tricyclic noiety are lacking. M5 mle 489(M+ 1)}
Rsis hydrogen;

R; and Ry are hydrogen;
Rs, R; and Ry are hydrogen or deuterium;
R and R; together with the nitrogen atom to which they are attached form non-
aromatic heterocyclene and and R, is a group of formula

X

[l

-CHR,

wherein X is oxygen and R, is alkyl.



41 7.45(m 1H, arom H), AB-system(VvA= 3.57, VB= 3.63, 2H, H22, J=14.8Hz). 5
42 6.88(dd,1 H, arom H6i J=1.5Hz, J=6.21-1z), 7.32(dd, 1H, aromH5 30 JAN 2004
J=1.5Hz, J=6.2Hz), 7.4(m 1 H aromH3), 3.59(s, 2H, H22). 43 7.38(dd, 1 H,
arom H6, J=1.5Hz, J=6.2Hz), 7.2 (t, 13 aromH5, J=6.2Hz), 7.05(dd, 1 H,
arom H4, J=1.5Hz, J=6.2Hz), 7.5(m 1l H aromH2), 3.4(s, 2H H22),
2.18(s,3H,COCH3). 44 7.9(b,1 HNH), 7.22(dd,1 H, arom H6, J=1.5Hz,
J=6.2Hz), 7.3(t, 1 H aromH5i J=6.2Hz), 10 7.43(dd, 1 H, arom Hdi
J=1.5Hz, J=6.2Hz), 7.56(m 1 H arom H2), 3.62(s, 2H, H22). 45 7.48(s,1

H CH=0), 6.80(dd,1 H, arom H6, J=1.5Hz, J=6.2Hz), 7.14 (t, 1 H, arom H5,
J=62Hz), 6.98(dd, 1H, arom H4, J=1.5Hz, J=6.2Hz), 6.94(m 1H, arom H2),
3.58(s, 2H, H22) 46 3.62(s, 2H, H22), 7.23(dd,1 H, arom H6, J=1.5Hz,
J=6.2Hz), 7.3 (t, 1H, aromHS, 15 J=6.2Hz), 7.48(dd, 1 H, arom H4i
J=1.5Hz, J=6.2Hz), 7.75(m 1 H arom H2), 11.48, 8.05(2xb, NH),

4.3(q, 2H, OCH2CH3, J=7.2Hz), 1.38(t,3H, OCH2CH3, J=7.2Hz). 47 7.72(s,1

H NH), 6.45(q,1 H NH, J=3.2Hz), AB-system(vA= 3.52, vg= 3.6, 2H H22, J=1
4.81-1z), 6.99(dd,1 H, arom H$, J=1.5Hz, J=6.2Hz), 7.3 (t, 1 H, arom H5,
J=6.2Hz), 7.3(m 2H, arom H4i H2), 3.28(d, 3H, NCH3, J=3. 2Hz). 20 48
7.72(s,1H,NH), 6.45(q,1 H, NH, J=3.2Hz), AB-system VA= 3.62, vg= 3.66, 2H,
H22, J=14.9Hz), 7.75(m 1 H aromH2), 7.32(m 3H, arom H6, H5i H4), '
3.18(b, 3H, C=NCH3) 2. 78(s, 3H, SCH3) . 49 7.48(s, 1H, NHCH=N) . 6. 8(dd, 1H, arom H6,
J= SW,Agm@pgbgaoﬁzm;l,g,a(t 1H, arom H5, J=6.2Hz), 6.99(dd, 1 H, arom H4,
J=1. 5Hz, J=6.2Hz) .95(m 1 H aromH2), 3.4(s, 2H, 25 H22), 3.01

(s, 6H N(CHS)Z) AO 58 (d 3H, H1Bi ,$%£%.2Hz), 0.81 (d, 3H, H17, J=7.3Hz),
1.02 (s, 3H, H15), 1.32 (s, 3H, H), ,ﬁB@_'system(vA—l 2, vg=1. 88,
H13,,H, 3b, J=1 6.1 Hz, J=9.1 Hz), 2. B8 1 H H4, J=2.1 Hz), ABXY-system

(VA 2.23, vg=2.19, H2ail-128]] J=1¢"2Hz, X30 J=9.1 Hz, J=1.8Hz), 2.3 (m 1 H,
H10), 3.4 (d, 1 HHlirsJ=5J88Hz) AB-syteu:nl(v

o Sss Iss
HSC [T
H,C

N

O

H,C” TCH

wherein Rags, Ryss and Rsgs are hydrogen or deuterium.

'f. A compound which is

1 4-O-(1-(2-aminc-isobutylcarbonyl)-pipendin-3-yl-sulfanylacetyl)mutilin; or



A-3.81, vg=3.89, 2H, H22i J=14.1 Hz), 5.18 (dd, 1 H, 1-12a, J=17.5Hz,
J=1.6Hz), 5.29 (dd, 1 H Hob, J=11 Hz, J=1.6Hz), 5.51 (d, | H HL%[0 JAN 2004
J=8.3Hz), 6.05 (dd, 1 H H49, J=11 Hz, J=1 7.51-1z), 7.0 (m 1 H, aromH),
7.18 (m 2H, aromH), 7.3 (t,1 H aroh H5, J=8Hz). 32 3 0 JAN 2004 B.a

AB- system (vA=3.7, vB=3.82, 2H, H22, J=15.8Hz), 7.2 (d, 2H, aromH, J=BHz),

7.75 (d,, 2H, omH, .J=8 08 9.8, , 4H,  2xNH2). B. b, ABX-system
(VA=3. 15! ‘EQBQ%Z"Z‘,“”9*‘5_?%”%%3'E?Pﬁm??“é'&%ﬁaﬁqﬁ?”ﬂ%‘@fﬁ)ﬁé92.-4"'53.9(5“%'943, 2.48
(2xs, 6Hpu@k. arum CH3), AB-system (VvA=3.22, VB=3.4, 2H H22, 5 J=13.8Hz),
6.7, 6.95 (2xd, 2H, aromH4,H5). B.d 2.61, 2.74 (2xs, 6H 2x arom CH3),
AB- system (VvA=3. 31, vB=3.43, 2H, H22, J=15.8Hz), 7.2, 7.7 (2xd, 2H,

ar &§n H4, : ’ ' (R CH3, IS, 2H7) (d, 1
T gtmel s OURTbOR of Sty 1 5% e i pr S b d e £

J=7. 8Hz)qf arsahanddddhe fori, ofar spvaHig or it Ghe) formBHim, savale 5SHz, J=2. 8Hz), 7.28
(ddd, 1 H, aromH4, = 7.8Hz, J=1.5Hz, J=2Hz), 7.43 (t, 1H, arom H2,
J=1.8Hz). C b (S) (d6-DVMSO :1.48 (d, 3H, C22-CH3, J=7.2Hz), 2.4-3.2 (b, 2H,
NH2) 3.38 (d, 1 H H,,, = 6.35Hz), 3.82 (q, 1 H H22, J=7.2Hz), 7.28 (t, 1
H, aromH5, J=7.8Hz), 7.34 (ddd, 1 H, arom H6, J=7.8Hz, J=1.5Hz, J=2.8Hz),
7.36 (ddd, 1 H, aromH4, _ 15 7.8Hz, J=1.5Hz, J=2Hz), 7.49 (t, 1H, arom H2,
J=1.8Hz). 3 0 JAN 2004 33 Cains: 1. A conpound of fornula wherein

6. A process for the production of a compound of formuta | as defined in claim 1,
comprising the steps
either

al. either reacting a compound of formula



NR is: - agroup of formula I wherein X is sulphur, oxygen, NR O
wherein R () is hydrogen or alkyl, or N+(R ,0)2 wherein R 10is al ky§ 0iJaAN 200i
the presence of an appropriate anion; RO is amno, alkyl, aryl,
het erocyclyl or nercapto; and, if X is*’oxygen, R9 is additionally
hydrogen; R4 is hydrogen or alkyl; RS is hydrogen or alkyl; R3i R3', R6,
R7 and R8 independently of each other are hydéﬁgen or deuterium R and R2
together with the nitrogen atomto which they dre attached form non
aromatic heterocyclene. 3 0 JAN 2001 34 2- "Q cempoy)q of formula | as
defined in claim1, wherein Ra is hydrogen opal Kyl; R5 is hydrogen; R3

R6 7 andpReOar e hydrogenor deuterium R and R2

and R3' are hydrogen; , R
together with thogerl atgm b_ i ch £ heygarelattaghed form non-

aromati ¢ hEsero ang; and SN ¥ fornula®wherein X i s oxygen

and Rs is alkyl. AN 2504 35[A ceipoun A mul a t

wherein R;, R's, Ry and Rs are as defined in claim 1 and Rs, R; and R; are
hydrogen, with a compound of formula N(R){R,)-R;-SH, wherein R, R; and R, are
as defined in claim 1, to obtain a compound of formula I, wherein R, R,, R,, B3,
R’s, R« and Rs are as defined in claim 1 and Re, R; and Ry are hydrogen;
and, if desired,

b1. introducing deuterium into a compound of formula | obtained in step af. to obtain

'-a compound of formula |, wherein Rg, R; and R, are deuterium, and R, R,, R,, R,,

R, Ry and B; are as defined in claim 1;

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

subseguent reduction to obtain a compound of formula

wherein Raj, R, Ry and Rs are as defined in ddaim 1 and Rg, Ry and Ry are

hydrogen,
b2. reacting a compound of formula Il as defined in step a2, -
‘ with a non-aromatic

heterocyclic ring which camies a group of formula —C(=X)R, wherein X and Ry are



3 wherein R3S5, Ross and R53g are hydrogen or deuterium A conpound wh

isiss SUJANZHUL
14- O (i - (2-am no-i sobutyicarbonyl)-pi perl di n-3-yi -sui fanyl acetyf) mutilin;
or 30 JAN 2004 36

14-0- (1- (2- am no-i sobut yl carbonyl ) - pi peri di n-3-yl -sul fanyl acetyl )-2,2,4-tri
deutero- nmutifin. 5. A conpound according to any one of clainms 1 to 4 in

t he form of aadefipad inglaimnd, i thef formof afreactvel derimatibet n t he form of a sol vate,
or in the formof a solvate. A process for the production of a conpound of
formula | as defined in claim1, conprising the steps either al. either
reacting a conpound of forrmula 30 JAN 2006 37 H3C 0 11 S-o 1! O I
wherein R3, R 3, R4 and R5 are as defined in claiml1l and R6, R7 and Re are
hydrogen, with a compound of fornmula N(R) (R, )-R2-SH, wherein R, R, and R2
are

¢ 2. introducing deuterium into a compound of formula | as defined in stepb2., to
obtain a compound of formula 1, wherein R, Ry, Rz, Ry, R5, Ry, Bs, Ry 2and X are as
defined in claim 1 and R, R; and R; are deuterium;



as defined in claim1, to obtain a compound of formula |, wherein R

R2, R3, R3i R4 and R5 are as defined in claiml and R6, R7 and F$:kﬁéANZML
hydrogen; and, if desired, bi- introducing deuteriuminto a conpound of
formula | obtained in step at to obtai¥? a conpound of formula 1, wherein
Rs, R2 and R, are deuterium and R R, Rzi R3, R 3r R4 and R5 are as
defined in claiml; or a2. reacting of a conpound of forrmula Il as defined
in step at with thiourea and subsequent reduction to obtain a conpound of
formula HS 111 R7 wherein R3, R3r R4 and R5 are as defined in claim1 and
Rs, R7 and Re are hydrogen, b2. reacting a conpound of formula Ill as
defined in step a2. with a non-aromatic heterocyclic ring which carries a
group of fornmula -C(=X)R9 wherein X and RO are 3 0 JAN 2004 3S as defi ned
inclaiml, inthe formof a reactive derivative; 2. introducing deuterium
into a conpound of fornmula I as defined in step b2., to obtain a conpound
of formula I, wherein R R, R2, R3r R3, R4dr R5, Rg and X are as defined
inclaiml and R6i R7 and R8 are deuterium 3 0 JAN 2004 39 .. A conpound
as defined in any one of clains 1 to S for use as a pharmaceuti cal .

.. A compound as defined in any one of claims 1 to b for use as a phamaceutical.



3 0 JAN 2004 9. "b. 41. 40 $- _ A conpound of claim.3 for use as %rha
antimcrobial. A conpound of fornmula | for use in the preparation of JAN 2004
medi canent for the treatnent of mcrobial diseases. A conpound of fornula
| for use in the preparation of a nmeditanent for the treatment of

m crobi al di seases caused by bacteria, including penicillin or

mul tidyug-resistant,  strains, vanconycin-resistant strains,

met hi g‘f | Wm%@fﬁ]‘gﬂa'@tﬂ'gaﬁﬁk’?e AS gAAMIEGER?lcal conposition conprising a
compound of formula I in free formor in the formof a pharmaceutically
acceptable salt in association with at |east one pharnmaceutical carrier or
di | @ent . Argmpoundtf derda hi@r vbe inothereparatior of swedisamentlathabeytmegent . A
conpound of.ifbiglidedseEOr the preparation of a veterinary conposition which
is wuseful as a veterinary agent A Use of a conpound of formula | in the
preparation of a nedicament formthe treatnent of mcrobid di seases.

49 . Acompound of formula I for use in the preparation of a medicament for the treatment
of microbial diseases caused by bacteria, including penicillin or multidrug-resistant

strains, vancomycin-resistant strains, methicillin-resistant strains.

H A pharmaceutical composition comprising a compound of formula I in free form or in
the form of a pharmaceutically acceptable salt in association with at least one

pharmaceutical carrier or diluent.
12. - . A compound of formula | for use as a veterinary agent.

¢4 A compound of formula I for the preparation of a veterinary composition which is

useful as a veterinary agent.

A4 Use of o ©mpound of formula I n +he FTEPGTQHOH of a meclicament
{or e rotmont of microbig) disenses,



