11 FEB 2005 -1- PLEUROMUTI LI N DERI VATI VES HAVI NG ANTI BACTERI AL ACTLVI TY The
Ipresent I nvention relates to antibacterials; nore specifically to. i FAR X8

Pleurornutilins are naturally occurring antibi otics which have

antinmycopl asmal activity and nodest antibacteri al activity W have found

mutilins having the principal ring strugture of naturally 5 occurring

pl euromutilins which have inproved antimcrobial, e.g. antibacterial

activit Y PLEUROMUBTIEIN DERIVAGIVES HAMING ANTIBACIER KL AGFIAT G el ect ed
from 14-0O1[(Cycloal kyl -sul fanyl)acetyl] nutilins;

14- O [ (cycl oal kyl - al kyl -sul fanyl )acetyl] mnutilins;
14-0-[ (cycl oal koxy)acetyl) nutilins; andl4-0O | cycl oal kyl - al koxy) acet yl ]
mutilins; such as 10 14-0-[ (am nocycl oal kyl - sul fanyl)acetyl]rmutilins;

ij 8 H%ﬂe%%&t?&qﬁ é{@,?é}étélﬁﬁ?aln{@{] (Fl‘}aﬁ}éet%/{ﬁ&pe%caﬂy 18 Putilins. Pleuromutilins
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140[(amnocyc ¥ acetyl]nutilins;
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In one aspect the present invention provides a compound selected from
14-O-[(Cyctoalkyl-sulfanyl)acetyl)mutilins;1 4-O-{(cycloalkyl-alkyl-sulfanyl)acetyi] mutilins;
14-O-{(cycloalkoxy)acetyl) mutilins; and14-O-[cycloalkyl-alkoxy)acetyl] mutilins; such as
10  14-O-[{aminocycloalkyl-sulfanyl)acetyl)mutilins; 14-O-[(aminocycloalkyl-alkyl-sulfanyl)acetyl}
mutilins; 14-O-[(aminocycloalkoxy)acetyl] mutilins; and 14-O-J(aminocycloalkyl-alkoxy)acetyi]
mutilins; preferably 14-O-[(aminocycloalkyl-sulfanyl)acetylJmutilins;
e.g. cycloalkyl is preferably (Cs.12)cycloalkyl; cycloalkoxy is preferably (Cs.q2)cycloalkoxy;
alkyl is preferably (CH)aIkyl; and alkoxy is preferably {C,.)alkoxy.

15
In another aspect the present invention provides a compound of formula
2
(CH,), (CHz)m/ I
~ (CH,)
)
FI'I

wherein R is hydrogen; R, is hydrogen or a group of formula
X
il
- C_Rg
20 wherein
X is sulphur, oxygen or NRsq, wherein Ry is hydrogen or alkyl; and
Rsis amino, alkyl, aryl or heterocyclyl; and, if X is oxygen, Re is additionally hydrogen;

Y is sulphur or oxygen;



wherein Ris hydrogen; Rl is hydrogen or a group of fornmula X 11 ; %ER9
20 wherein X is sul phur, oxygen or NR1O, wherein Rio is hydrogen orTél ﬁﬂW5
“and RO is am no, alkyl, aryl or heterocyclyl; and, if X is oxygen, Re is
additionally hydrogen; Y is sulphur or oxygen; 1 1 FEB 2005 2 R2 is
hydrogen or one or nore substituents, e.qg. including substituents such as

conventional in organic, e.g. (pleuro)rmutilin, chemstry; R4is hydrogen
or alkyl; R5 is hydrogen or alkyl; R3 and R3 are hydrogen, deuterium or

hal ogen; Rs, R7 and R8 are hydrogen or deuterium mis a nunber selected
from O t Bz hydragencoranetasmmerelsubsitients oegoinglyding salhampemt,s ssch agisenvergional

and pr of B8R, &8 Greurtiudub. FheRbgf: SRid WithoderPer Sigh RUE RElncoBASt albu: - 9

hydr logelnﬂehnd RaY @rethydfoden) deditariub( epfdRogen; RLOHWmd Bi are)hycboga«ygedautamdn R9
Is alkyl, e Cl1- 8

subst i t ufig .aaﬂ er gl %lledqm@ﬁ%t%ia H}‘mé')l‘er? %C(ﬁﬁe%tﬂﬂ“ quﬁbcﬁs\{#e‘hg %&‘é{?‘[’?r

or 96‘“5 C, s&lebled I?Jo%'ﬁ‘?@‘#b‘ With theSprviss that n Pudlp ar®@a8efét 17RIE andl pieferdbigiessf RO
is alkyl substituted by amno, RO is preferably the residue of an anino

acid, e.fhani¥kl uding valine, e.g. said residue includes that part of an
am no acid 15 which remains if the carboxylic group is splitt off; Yis
sul phur; R2 is hydrogen; R4, R5,R3, R 3, R6, R7 and R8 are hydrogen; mis
0; 20 n irsfofmoia |4preferdbly

R is hydrogen; R, is hydrogen or a group of formula —C(=X)Rs,
10 wherein X is oxygen; and
Rgis alkyl, e.g. (C.s)alkyl, such as (Cy)alkyl, e.g. unsubstituted or substituted alkyl, e.g.
substituted by groups which are conventional in organic, e.g. pleuromutilin, chemistry, e.g.
one or more amino; e.g. if Ry is alkyl substituted by amino, Ry is preferably the residue of
an amino acid, e.g. including valine, e.g. said residue includes that part of an amino acid
15 which remains if the carboxylic group is splitt off;
Y is sulphur,
Rz is hydrogen;
R., Rs,R3, R's, Rs, R7 and Rg are hydrogen;
m is 0;
20 nis3or4; and
pisOor1;e.g.andpplusnis 3 or4.

In another aspect the present invention provides a compound of formula

25 wherein Ry, is hydrogen or the residue of an amino acid; e.g. valyl; e.g. Ry, is a group of
formula -CO-Rg, wherein Ry, is the residue of an amino acid which remains if the carboxylic

group is splitt off.



pis O0or 1; e.g. and p plus nis 3 or 4. In another aspect the present

i nvention provides a conpound of formula //CH2 --CH 30 0 S J~O H3C! 1IFFB3Ms
NH i RIP H3 Ip 25 wherein Rip is hydrogen or the residue of an am no acid,;
e.g. valyl; e.g. Rpis agroup of fornula -CO R9p wherein R9p is the
residue of an amino acid which remains i4_the carboxylic group is splitt
off. 11 FEB 2005 3 In fornmula Ip a group -NH Rap nay be in any position of
the cycl ohexyl ring systemand is preferably in position 2 or in position
3. Amino acid in the neaning of Rip includes any amno acid, preferably
valine; and Rip is preferably a group -CH(NH2)-CH(CH3)2. The am ne 5 group

in sald @Héﬁﬁu!ﬁffi & gl —Wﬂm?fﬁe Wﬂ&%cgs?ﬁogm%gﬁﬁes ggﬁ&ﬁé;fy?ﬁbﬂlg%ﬁem t%\‘nri,is

i
appropri ammo¥acrd protfecti on gr as’co fonal, for
exanpl e prefdrablytipysitom2y in positioh 3.Arpinefaeidihltye meaniniged FRaglincludeaoy her

aspect the present Jjnvention proyides C ound s f 1 .
T o0 | (RIRB deleibhova e, Bhd Kons6 pisle BRI R attup - FHINHACHICHR): Hhe amine
14- 05[(@?0' 0P G §4iaREYAS adihrksidGé iag™Hd UrifisleiedBiprétefled, e.g. by appropriate
14-0-[( v_aFyI - am nocycl ohexan- 2-33I )surlﬁganyl_) - atcplét yl ]B- rrutgi Isl,n,ppar?d

- amino acid protection groups, e.g. such as conventional, for example tert.butoxycarbonyl;

and is preferably unprotected.

In another aspect the present invention provides a compound selected from

10  14-O-{(Aminocyclohexan-2-yl-sulfanyl)acetyllmutilin, 14-O-[(aminocyclohexan-3-yl-
sulfanyl)acetyl]mutilin, 14-O-[(N-valyl-aminocyclohexan-2-yl)sulfanyl)-acetyl]-mutilin, and
14-O-{(N-valyl-aminocyclohexan-3-yl)sulfanyl)-acetyi]-mutilin, e.g. including
14-O-[(N-(R)-valyl-(R)-aminocyclohexan-2(R)-yl)sulfanyl)-acetyl]-mutilin, 14-O-[{N-(R)-valyl-
(R)-aminocyclohexan-2(S)-yl)sulfanyl)-acetyl]-multilin, 14-O-[(N-(R)-valyl-(R)-

15  aminocyclohexan-3(R)-yl)sulfanyl)-acetyl]-mutilin, and 14-O-[(N-(R)-valyl-(R)-
aminocyclohexan-3(S)-yl)sulfanyl}-acetyl}-mutilin; e.g. in free (base) form or in the form of a

salt, such as a hydrochloride.

A compound provided by the present invention is hereinafter designated as "A compound of
20 the present invention®. The present invention includes a compound of the present invention,
e.g. including a compound of formulae | and I, in free (base) form and in the form of a sallt,

e.g. in the form of a solvate.

in another aspect the present invention provides a compound of the present invention in the
25 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.

A salt of a compound of the present invention includes a pharmaceutically acceptable salt,
e.g. includiﬁg 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 the present invention
30 with an acid, e.g. hydrogen fumaric acid, fumaric acid, naphthalin-1,5-sulfonic acid,
hydrochloric acid, deuterochloric acid; preferably hydrochloric acid or deuterochloric acid.
A compound of the present invention in free form may be converted into a corresponding
combound in the form of a salt; and vice versa. A compound of the present invention in free
form or in the form of a sait and in the form of a solvate may be converted into a



14-0-[ (N-val yl -am nocycl ohexan- 3-yl )sul fanyl )-acetyl]-nutilin, e.qg.

I ncl udi ng

© 14-0-[ (N-(R)-val yl - (R) - ani nocycl ohexan-2(R) -yl ) sul fanyl ) - acet y! | - nlil iFFRAQ0S
14-O [ (N (R -valyl - (R)-am nocycl ohexan-2(S)-yl)sul fanyl)-acetyl]-mutilin,
14-0O [ (N (R -valyl-(R 15 -4-

am nocycl ohexan-3(R) -yl )sul fanyl)-acetyl]-mutilin, and

14-O[(N-(R)-valyl - (R - am nocycl ohexan-3(S)-yl)sul fanyl)-acetyl]-nutilin;
e.g. in free (base) form ot he formof a . salt, suc S ) .
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desi gnatggs@s "A conpound of 20 the present invention". The present

i nvention |ncludes a conpound of the present invention, e.g. including a
conpoundA ebmpound oA the prasentiinventian mayexisi i the foon of isamersand mixtgrentbereg!;

salt,.
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additton salts include salts of a conmpound of the present
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cycl ohexyl'rin e car cyclo s attached to
the sidea method as convennonal to obtain pure isomers or diasteremsmers respectively. The

present invention includes a compound of the present invention in any isomeric and
diasteroisomeric form and in any isomeric and diasterecisomeric mixture. Preferably the
20 configuration in the mutilin ring of a ompound of formula | is the same as in a naturally

produced pleuromutilin.

A compound of the present invention may be obtained as appropriate, e.g. according to,
e.g. analogously, to a method as conventional.
25  E.g. 14-O-[(cycloalkyl-sulfanyl)acetylimutilins; 14-O-{(cycloalkyl-alkyl-sulfanyl}acetyl]
mutilins; 14-O-[(cycloalkoxy)acetyl] mutilins; and14-O-[(cycloalkyl-alkoxy)acetyl] mutilins of
th'e present invention may be prepared by reacting a 14-O-[(mercapto)acety!]mutilin, or a
14-O-{(hydroxy)acetyf] mutilin, respectively, with a hydroxycyclalkyl, or a hydroxyalkyl-
cycloalkyl, respectively, in an activated form, e.g. in the form of an ester with a sulfonic acid,
30 and isolating a compound of the present invention from the reaction mixture obtained.
Any compound of the present invention and any intermediate in the preparation of a
compound of the present invention may be obtained as appropriate, e.g. according, such as
analogously, to a method as conventional, e.g. or as specified herein, including the
examples. A compound of formula | or |, may be obtained, e.g. according, e.g. analogously,



chain of the nmutilin ring; and the carbon atom of the cycl ohexyl ring to
which the group -NH Rip is attached; both are asymetric carbon atog§.rFA

* conpound of formula | p, wherein the 10 group -NH-Rip is in position cf J005
of the cyclohexyl ring may thus exist in (R) and (S) configuration in
respect with both of these carbon atons.gFor exanple, if RL is the residue
of an am no acid, that am no acid nmay conprise asymretric carbon atons.

E.g. if Ripis valyl, the carbon atomto which the amne group of said

valyl is attached, is an asymmetric_carbon atom A co ound of formula 1,
wher ei n RR process f@aﬂ}ﬂ PW&?"&“RD@* éﬁr@‘ﬂ(Wﬂ%'F&)"%H@N’ﬁC? muBins &t ion in
respect OfFRf14%0-

m xtures%ma@g‘ k‘%lar a?e@ @@%11%@@(*&1 ordl Agﬁ?@ﬁa mg?fl%d as
convent |{(nyaloalhybalhbXﬁacetplﬂmmhhrmrrer s or diastereoisners, respectively. The
present invention includes a conpound of the present i nvention in any
isonmeric and diasteroisoneric formand in any isoneric and

di astser aipiziRiRiria8pstvthe pReselit Riventidn protides a(procassifgrthatprodudtiontohe nutilin

ring of a orrpound of formula | is the same as in a naturally produced
pl eur omAQMRGHN ,@fémhﬂo'ﬂpnﬁ'ﬂ%“}ﬁ@g%t | nvention nmay be obtained as
appropri.at anal ogously, to a nethod as
convent |%n§fa0ﬁ%a E%E’Bgﬂag)ﬂ O?H oaI kyI sul fanyl )acetylJmutilins;

14- O- [ (cycl oal kyl - aI kyl - sul fanyl )acety PH
14- O-[(cycl oal koxy) acetyl] mutilins;
mutilins of the present inventjon may e
14-0-[(nercapto)acetyl ] muti | |F\30

>nutilins;

a%ljé)(cycl oal kyl - al koxy) acet yl ]
ared by reacting a

: ag aphyahoxyal kyl - cycl oal kyl,
&. 0] | theformof||an ester W|tha
FNf the present invention from
of the present invention and

respectively, in an activateg¢'fo :
sul fonic acid, 30 and isol ati|ng 53 B I
the reaction m xture obtai ned Hof g
any internmediate in the preparation éﬁ 7 pyund of the present invention
may be obtained as appropriate, e.g. gsfording, such as analogously, to a
nmet hod as conventional, e.g. or as specifBﬁd herein, including the
exanpl es. A conpound of formula I or égbe obtalned e.g. accordlng{h

e.g. anal oyoereinY, Bq %&mdﬁs@rwe‘-edeﬁn@@é ve and BadiaandRr ate hydregen, w
14- Qgl (cych Bé‘llnb%némifoﬂmﬂa) acetyl] nmutilins; 14-0-

(;@?ﬁ(cw;—mﬂ n

(CH,),
]
R‘l
wherein R, Ry, R,, m, n and p are as defined above, in an activated form, e.g. in the form
of an ester with 4-toulenesulfonic acid (tosylate), or of an ester with methylsulfonic acid
{mesylate), to obtain a compound of formula |; wherein Rg, R; and Rg are hydrogen and
15 Y, Rs, R, Rz, Ry, R'a, Rs, Rs, m, n and p are as defined above, and, if desired,
b. introducing deuterium into a compound of formula | obtained in step a, to obtain a

compound of formula 3, wherein Y, Ry, R, Rz, Ra, R’s, Rs, Rs, m, n and p are as defined

above and Rg, Ry and Ry are deuterium.

20 A compound of formula 1l is known or may be obtained according, e.g. analogously, to a

method as conventicnal.



[ (cycl oal kyl -al kyl -sul fanyl )acetyl) nutilins; 14-0-[(cycl oal koxy)acetyl)
mutilins; andl4-O [(cycl oal kyl -al koxy)acetyl] mutilins. 5 In another

. aspect the present invention provides a process for the production ?f] /R 2005
conpound of fornmula | conprising the steps a. reacting a conpound o
formula HY Il R7 wherein Y, R3, R3, R4 and R5 are as defined above and RG6,
R7 and R8 are hydrogen, with 10 a corrpb@nnd of formula (CH2) ) mCOH 11l Rl
wherein RR R, R2, m n and p are as defined above, in an activated form
e.g. inthe form of an ester with 4-toul enesulfonic acid (tosylate), or of
an ester | 4 { Adddrdin ound of

For mil & 4 e O P G e, R 3,
R4, RS, amalqgw ;bo ansocess@sfqonuentiansh & cqmpundfofd@@m@ul may preferabte ng

deuteriu o) X0 ain a
compoundPisP At S RRg W fheblowbgigbess, e b R dsRis R e Ampisll 0 0
are as defined above and R8, R7 and R8 are deuterium 20 A conpound of
formula Ll is kno e o0 t cC rd'n e. anal o ousl to_a
ot et o ibRIRHEY Sk o B (B Sl BOR ik efec BRI Pty Phe
obt ai nedaA@ naa?o ae laefaﬁé&ab@veg mé}p&@féébfw in@olent @marh iegﬁe'ﬁ lu)sde.t hedeRdtOMESS as
conventional . ound of fornula may preferably b pr epared

accor di ngoncbthrﬁem Qiuﬁﬂﬁjuﬁﬁﬁé@é @etﬁa@suwn'@@?'éé@ﬁwflﬁﬁh qbt@'ﬁ@ exanpl es: 5
wher o1 n FOtesEBRGRL U oimBsh GERRALDO S SR I Ime RS | o1
whi ch i scydheaikyl ma;bectl\tdius whictt diitosyl/mesyl-compound is further reacted with sodium azide
10  to obtain a corresponding (tosyl/mesyloxy)(azido)cycloalkyl, or a
(tosyl/mesyloxyalkyl)(azido)cycloalkyl, respectively. In a (tosyl/mesyloxy)(azido)-compound
obtained the azido group is reduced, e.g. catalytically hydrogenated, to obtain the

corresponding (tosyl/mesyloxy){(amino)cycloalkyl, or (losyVmesyloxyalkyl){(amino)cycloalkyi,
respectively; which is a compound of formula lll, wherein the hydroxy group is

15 tosylated/mesylated; wherein R and R, are hydrogen and wherein Rz, m, p and n are as
defined above. If desired, the amine group obtained by reduction of the azido group may be
reacted with Rg-C(=X)OH, wherein Ry and X are as defined above, in an activated form, e.g.
if X is oxygen Rg-C(=X)OH may be in the form of an anhydride, halogenide; to obtaina a
compound of formula ll, wherein R is hydrogen , R, is a group of formula -C{=X)R,, wherein

20 X and Ry are as defined above and wherein Rz, m, p and n are as defined above.

Replacement of hydrogen atoms in a compound of formula |, e.g. in the form of a salt; by
deuterium atoms may be carried out as appropriate, e.g. according, e.g. analogously, to a
method as conventional, e.g. or according to a method described herein; e.g. by treatment
25 of a compound of formula |, e.g. including a compound of formula Ip; with deuterochloric
' acid (DCI) in appropriate solvent (system) and isolation of a compound of formula |, e.g. in
the form of a salt, wherein hydrogen atoms, e.g. in the meaning of Rg, R; and R; are

replaced by deuterium atoms.

30 The production of a compound of formula I, wherein R; and R’; are deuterium or halogen
may be carried out as appropriate, e.g. according, e.g. analogously, to a method as
conventional, e.g. via treatment of a compound of formula



conditions wth 4-toluenesul fonic or nethanesul fonic acid anhydride to
obtain a correspondi ng di-tosyl/nmesyl-oxycycl oal kyl, or
(tosyVnesyl ) oxyal kyl ) (t osyl / mesyl oxy) cycl oal kyl respectively; mhiEhFFRzmS
di -tosyl / mesyl -conpound is further reacted with sodium azide 10 to obtain a
correspondi ng (tosyVmesyl oxy) (azi do) cycddal kyl, or a

(tosyl / mesyl oxyal kyl ) (azi do) cycl oal kyl, respectively. In a

(tosyl / mesyl oxy) (azi do) - conpound obt ai ned the azido group is reduced, e.gqg.
catal ytically hydrogenated, to obtai 'ghe correspondi ng '
(tosyl / mesyl oxy) (am no) cycl oal kyl , 2 -

(tosyl / mesyl oxyal kyl ) (am no) cycl oa \ylc}|r6§Pectively; whi ch is a conpound
of fornula 111, wherein the hydroxy _Bfougs's 15 tosyl at ed/ mesyl at ed:
wherein R and R, are hydrogen and eretR R2, m p and n are as defined
above. If desired, the amn @ﬁf IOQQain‘d"Qx4reduction of the azido group
may be reacted with RO-C(= fler@ n R9 and® X are as defined above, in
an activated form e.g. if ¥ RI- C(=X) OH may be in the formof an
anhydri de, hal ogenide; to of gund of forYula 111, wherein Ris
hydrogen, R is a group of fdr wherein 20 X and R9 are as
defi ned above and wherein R2, defi ned above. Repl acenent
of hydrogen atons in a conpound of @or e.g. in the formof a salt;
by deuteriumatons nmay be carried out Rgs appropriate, e.g. according, e.g.
anal ogously, to a nethod as conventional, e.g. or according to a nethod
descr i beshéseirethe;cadan atomst caeyingeity arkbR'e,f whicke bohoara dhydfogen; tagether fore g .

I ncl udi f formula Ip: wth deut hl ori Ld (DC) .
appr opr | S DEBPREARS iyt AR bl R HELREH vt gt AR b e, g
in the CRrBYOo obtainlal convttsine ol owililoYewheieinTR, afd 63 dre deeeritimol dogdn; RS,
R7 and R8 are replaced by deuteriumatgnms. 30 The production of a conpound
of f & muAnRd iurthghEgacting RFOMRPURA §F farmuieYie whergin %?aﬂfgﬁeé’éﬂ deptepumeor halggegy

out as ?&pé?ﬂbbﬁé@; e9: Hecatding! @.Pﬂﬂnalggcﬁ:sly?f@b AHINEd ¥s chbvehtiBRAN RilotRgin a
conventional, e.g. via treatnment of a compound of formula 1 1 FF R 200

V R7  whearepound e feanula i, wherein, Ferang Mgarsdeuteriym or haleoen apgfv. By and Re
hydrogenaretm%&%r_ forma

Preferably a compound of formuila 1l may be obtained from a compound of formula V by

—t

57

10 reacting a compound of formula V with a compound of formula
R, 3
HY. Hal n
R5
wherein Y, R, and Rs are as defined above and Hal is halogen, preferably bromo, chloro. A
compound of formula Il is known or may be obtained as appropriate, e.g. according, e.g.
analogously, to a method as conventional.

15
The compounds of the present invention, e.g. including a compound of formulae | and |y,
hereinafter designated as "active compound(s) of the present invention® exhibit
pharmacological activity and are therefore useful as pharmaceuticals.

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

20 antibacterial, activity against gram positive bacteria, such as Staphylococci, e.g.
Staphylococcus aureus, Streptococci, e.g. Streptococcus pyogenes, Streptococcus
pneumoniae, Enterococci, e.g. Enterococcus faecium, as well as against Mycoplasms,
Chlamydia and obligatory anaerobes, e.g. Bacteroides fragilis; in vitro in the Agar Dilution




doubl e bond and which is a known conpound, with deuteriumor wth hakgg
e.g. with F2, d2, Br2, to obtain a conpound of formula V, wher ei nl

"R 3 are deuteriumor hal ogen; 5 and further reacting a conmpound of forrrul a
V, wherein R3 and R 3 are deuteriumor halogen as appropriate, e.g.
according, e.g. analogously, to a nethagas conventional, to obtain a
conpound of fornmula Il, wherein, R3 and R 3 are deuterium or hal ogen and
Rs, R, and R8 are hydrogen. Preferably a conpound of fornula 11 may be
obta| ned_froma conpound of fornmula V by 10 reacting a conpound of fornula

V wi th aTedesdlisradisiongrest reccrsiing 19 iptional Casmijgatos Clinival LrabosanSlansards s
defi ned W&fﬁ%ﬁﬁocﬁﬁeﬂ% |p|r7efe\f§r SbIYetRE R fr di‘ﬁmoﬂrﬁltm'ﬁcroﬁ%‘imound of

formul a wn or alh as appropriate, e.g. according,
e.g. anSlsueptibiity, Tests tor Bamaxel tlzaa;t GromAerobicallyl — FoiritEditiampeprakedof t he

her of nar SERoRIcE Gifule AcdBotis B Buf PERT 42ty Blne BNBtoREcoiRieeter Clca

exhilgt Lahea siamaml(mﬂuswoi. aadNarthH-AﬁpMetmaew Arabmcrobal

phar maceut i cal s. For exa act corrp unds. of sen i nvention
show ant SHFeepdbility Tesling of R 269'8 lc provg tsit%’?wda# B‘P'}’;\ 998ki tive
bacteria, such as Staphyl ococci, St aphyl ococcus aureus, Streptococci,

e.g. Streptococcus pyogenes, Strept ococcus pneunoni ae, Enterococci, e.g.
Ent er oc oEenexaimple,ithencompowad bf exampleit rebowsipe wioars the, abmnadryaied Agad

o0 bl 55 Fadafioh ] 50t Al Sra S bR ARFE,
Commig eevdloes 6 0.01 el .0yagml.at ory Standards (NCCLS) 1997, Document M- A4
Vol .17, No. 2: 'Methods for dilution Antim crobial
In another aspect the present invention provides a compound of the present invention for
use as a pharmaceutical, preferably as an antimicrobial, such as an antibiotic, e.g. and an
anti-anaerobic.
5
In a further aspect the present invention provides a compound of the present invention for
use in the preparation of a medicament for the treatment of microbial diseases, for example
of diseases caused by bacteria, e.g. selected from Staphylococci, Streptococci,
Enterococci; e.g. and of diseases caused by Mycoplasms, Chlamydia and obligatory
20 anaerobes. '

In a further aspect the present invention provides a method of treatment of microbial
! diseases which comprises administering to a subject in need of such treatment an effective
amount of a compound of the present invention e.g. in the form of a pharmaceutical
25 composition.

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

for

example, the active compound of the present invention employed, the host, the mode of
30 administration and the nature and severity of the conditions being treated. However, in

general, for satisfactory results in larger 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.



Susceptibility Tests for Bacteria that G ow Aerobically - Fourth Edition,
Approved Standard'; and in the Anaerobic Bacteria TEST according tol1 FFR 2005
" National Committee for Cinical 5 Laboratory Standards (NCCLS) VOL. 13, No.
26, ML1-A4, Methods for Antimcrobal Susceptibility Testing of Anaerobic
Bacteria; Approved Standard; Fourth Editgon (1997). For exanple, the
conpound of exanple 1 shows in vitro in the above indicated Agar Dilution
Test and/or M crodi | ution Test agai nst bacterial strains as rrentioned above
MC 10 vaI ues of 01 to n anot her as ect e resent entlon
provi des %aE'(b‘f‘Pp‘ERmW‘B'fd ?fHBe BF‘@%@EPVPW%HG@SW' ﬁ‘?é‘?‘g@’ 4 ibF%n"ﬁH i cal,

pr ef er bl prefBrab biig £8! flform P fAblts, HoweeHd, bhpduics, slsfonshitd; 81,

anti - anaer obi c. In a further aspect the present invention prOV|des a
corrpoundlngmdmelc:@rreg'emablwehtorranlafms oy parenteralis exg- pthedorm of ijeciable
medi came ], C ' | .S€

di seas es&gtz’itucg%'dJ %s%é%ﬂ? gt w@?cgm’s%ﬁgé%a%a@o% §al %??Elrlyosé Hfgauu&{s
Strel@ occreams,EyEtdnopsocm e. g. and of diseases caused by l\/ycopl asnmns,

Chl anydi and. obl i gat or 0 anaerqbes.. In a resent
Cnvent | olNORGecRCT LS 0 e SRR B IRREEN Grk e peUBi ol T plBgo i AaRner
conpri seg, gaiﬁfﬂuﬂhllértcﬁisleagnb%ﬁsﬁﬂbd |ﬁ§'balldhsnﬁ§@r)mﬁroﬁ1y@h(§)rt@&bﬁi&ﬂlhe@ effective
anount of a conpound of the present invention e. the formo

phar mac eBYPE&INg ahe aEfssamprEnds & the preseet 'amrmoniﬁhewa%%@ctwtmégaaﬁr%r@'n%t e
dosage exanpl e, the active
g9 V‘tht{»h Pé réspATtag aYr%"tlémﬁfrg nﬁoygﬁe"’"ﬂéﬁﬂo xanp v

conpound o e present” I nve the node of 30
adm™l strati on and the nature and severity of the conditions bei ng treat ed.

However, t. or
ex arrpl e Pl‘éjrgc@%n&ﬂ or%'(ﬂld gaf gget @%L%ﬁ 'mﬁgéﬁzﬂ‘@? %H‘Phgsrt%g %ut 0.5
3 g, plaraacectically acoemahla dahfe. gl“m amdmumon isalt entrietal saurmfem ireatfd:nyn,
%d r2n 08 gsggétﬁ:%all; %rthe)%rrrw oi(3 a solr\}a %e %gtl\geogoengpgl.ﬁldts offl Oeuéregerrmnvent:on% the sl FF
form of a sait exhibit the same order of activity as the active compounds of the present

15 invention in free form. The active compounds of the present invention may be administered

in the form of pharmaceutical compositions.

- In another aspect he present invention provides a pharmaceutical composition comprising a
compound of the present invention, e.g. in free form or in the form of a pharmaceutically
20 acceptable salt; e.g. and/or in the form of a solvate; in association with at least one

pharmacetttical carrier or diluent.

Such compositions may be manufactured according, e.g. analogously, to a method as
conventional. Unit dosage form may contain, for example, about 100 mg to about 1 g.

25
The active compounds of the present invention are additionally suitable as veterinary
agents, e.g. veterinary active compounds, e.g. in the prophylaxis and in the treatment of
microbial, e.g. bacterial diseases, in animals, such as fowl, pigs and calves; e.g. and for
diluting fluids for artificial insemination and for egg-dipping techniques.

30

In another aspect the present invention provides a compound of the present invention for

use as a veterinary agent.

In a further aspect the present invention provides a compound of the present invention for



An active conpound of the present invention may be administered by any
conventional route, preferably orally, e.g. in formof tablets, powders,

- capsul es, suspensions; e.g. including non-resorbable oral fornulaiibﬁgﬂzwﬁ
parenterally, e.g. in the formof injectable solutions or suspensions; or
topically, e.g. in the formof nasal SpLBYS, body solutions, 5 creans, eye
drops. The active conpounds of the present invention nay be adnlnlstered in
anal ogous nmanner, e.g. in simlar doses and for simlar indications, as
erythronycin(s), tetracycline(s). Surprisingly the active conpounds of the
pr esent maweeparamrsdoawaﬂesoawaomnoswoagmmsis usetuhas 8 vetgningry agenty esi st ant
agai nst erythronycin(s), tetracycline(s). 10 The active conpounds of the
present invention nay be adm nistered in the formof a pharnaceutically
accept abThae ;snalsbnt uavgwtnoarfuabérct:raddés awetesinhty method fal the prdphytaxis and indkee f or m

optionally in t formof a saly The active co nds .of t resent
Pvent | GFRATIEDHY micERlor Sabagteral iaases TR OmAISES aumistetnd foa BYSIEE ™ he
acti e GRuBsingieh @rfeairh@mmrﬁmwaamd&wﬁm e8mpburid &ahé prdBent MReAsidn, ¥q, in
conpounds of the present invention may be admnistered in the form of

phar macetheiferm oka Mpletinalysempasiioanot her aspect he present invention

provi des a pharmaceutical conposition conprising a conpound of the present

invention, e.g. in free formor in the formof a pharnaceutically 20

accept abfaer usalaf 1heagﬁiveambipnurida of the pmsmtdmvmtiem las atveterinannagent| mictmsaga'z t h

at | east phar maceut i c carrier.or diluent. Such c 05|
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The active conpounds. of the presen tion are. additionall
veter | ndPJoSTATIRPEIoh &g L MER FrelelFY So8oh PHAES watg! arefiorm 0012816
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ani mal s, such cal ves; e.g. and luting fluids for
artifi c.gtrnemcst@m preferahly Of?&o %@glrmtﬁm ng technl ques 30 In anot her
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15  agent to hens in drinking water, to pigs in foodstuff and to calves orally or parenterally, e.g.

in the form of oral or parenteral preparations.

in the following examples which illustrate the invention references to temperature are in
degrees Celsius.
20  The following abbreviations are used:
DCCI dicyclohexylcarbodiimide
BOC tert.butoxycarbonyl
DMF dimethylformamide

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



use as a veterinary agent. In a further aspect the present invention

provi des a conpound of the present invention for 11 F FR 2005 -10 the

" preparation of a veterinary conposition which is useful as a veterirfar gFR X5
agent. The present invention further provides a veterinary nethod for the
prophylaxis and in the treatnent of m.gqabial, e.g. bacterial diseases

whi ch conprises admnistering to a subject in 5 need of such treatnent an
ef fective amount of a conpound of the present invention, e.g. in the form
of a veterinary conposition. For use of the active conmpounds of the present
invention as a veterinary agent, the dosage ,®i |l of course vary dependi ng
upon the size and age of the animal and the/effegf desired; 10 for exanple
for prophylactic treatnment relatively | owedQsest woul d be adm ni stered over
a longer time period, e.g. 1 to 3 weeks. Preferred ddises in drinking water
are from0.0125 to 0.05 weight||by volu dAarly 0.0125 to 0.025;
and in foodstuffs from 20~0 g/ met y ferably 20 to 200
g/metric ton. It is preferret:to adMhiy kNG gonpounds of the
present invention as a veterinary 15 a °in drinking water, to
pigs in foodstuff and to cal ves oral¥y" tefally, e.g. in the form
of oral or parenteral preparations 'ToghMg exanpl es which
illustrate the invention references {0 ake in degrees Cel sius.
20 The followi ng abbreviations are used _Def gf/cl ohexyl car bodi i m de
BOC tert. but oxycar bonyl DWW dinethylforndﬁldé 25,The nunbering of the
mutilin cyclus referred to in the exanples is given in the follow ng
fornmula: 11 FEB 2005 -11 11 F F R 2005




-12 Exanple 1

14- O [ (3- (R) - ani no- 2- et hyl - pr opanecar bonyl am no) - cycl ohexane- 1-yl ¥ { sigf my
~1)- acetyl]-mutilin

(=14-O0[(N- (R -val yl - (R -am nocycl ohexan-3(R) -yl )sul fanyl ) -acetyl]-

mutilin) A 1, 3-bis-(4Tol uene-sul f onyl oxg)-cycl ohexane A solution of 11.6 g
of 1, 3-di hydroxycycl ohexane, 6.52 g of 4-toluenesul fonic acid anhydride
and 40.4 g of N-nethyl norpholine in 200 m of nethyl enechloride is stirred
for ca. _24 hours at roomtenperature. The reaction m xture obtained is
poured dR¥dMRleN) HCI and the nmixture obtained is extracted with

net hyl engc Rl @4 < ' ' ' | | vent
s oy apo EOU-RFamilie2 SR Grapap Eafiirlifiio) By dBnEkbR 1 exane
are obt cacetgl}-nitilinfot 14QHNHR)valyb(R)-SmiricyclahexhntdRryhsultanyl)-acsatylli on of

3.9 g of 1, 3-bis-(4-toluene-sulfonyloxy)-cyclohexane in 100 m of DWF, 15
0.55 ¢ O‘F‘“'Q um azi de are added in portions. The reaction m xture obtained

i's hgat eg {8.Hid4-T8luenelsuifonyloxyéyeloheRgnéol vent i s renpved under vacuum
and ?he resflgcﬁ%(obt ained 1s ydi sso?ved in 200 M of methylene chloride and

subj ect efl solotiembihBgyplabAydihydraxygyaehexane, 6.52 g of 4-toluenesulfonic acid

1-tol uengsul.f.onyl - 3-azi,d9- ' ' . CIX :

b o GPLPOE SR S8 BRI 208 11 Pl MBI o,
gH?) . |3.2’4 Botleéf%X fOcl-nl téﬂng}ﬂh%u%M &aﬁﬁbramlbamﬁldb)ati)néd ii%—pb_.t&drgﬂﬂa,WbIFbaad(yl ).

. 1- Tol uenesul f onyl oxy- 3- ~tert. hQutyl oxyc am no-2- net.hyl - .

pr opanec PWWI’%HgWH)eydd‘? Bﬁéﬂéﬁwﬁ[’méﬁ)"é?? o'ﬁfP' 2“% Bfpayc phase Seltined is

1- t qlpuendded dritHe®EWent RZdvaporatsd SNIBB g o, Boisii-tollens-Bulfordetypt e is 25
hydrogenated in the presence of a catalytic anmobunt of palladiumon carbon
(10% . Teslohexang s oblained) trated off and 2.2 g of NNBOC-(D) valine and 2 g
of DCC are added to the filtrate obtained. The reaction m xture obtained

is stirred for ca. 15 hours at roomtenperature, filtered and the sol vent
i s evapoBal-Foluxrfesulfopyloxyidcazidoicyclohedang subj ected to chromatography. 30

14 9 of 13 IOlten ST 4id §BY ) Ftis TadcildRe-Liitohy Yl ey SKERL RO R Hher Bt NY! -
15  0.55 g of sodium azide are added in portions. The reaction mixture obtained is heated to ca.
80° for ca. 2 hours, the solvent is removed under vacuum, and the residue obtained is
dissolved in 200 ml of methylene chioride and subjected to chromatography.
1.2 g of 1-toluenesulfonyloxy-3-azido-cyclohexane are obtained.
H'-NMR(CDCls): Mixture of diastereoisomeres: 7.8,7.3(2xd, 4H, arom.H), 4.8,4.4(2xm,1H,
20 CHO), 3.2,3.7(2xm, 1H,CHN), 2.4(s,3H,arom.CH,), 1.2-1.8(m,8H,cyclohexyl}.

C. 1-Toluenesulfonyloxy-3-(3(R)-tert.butyloxycarbonylamino-2-methyl-
propanecarbonylamino)-cyclohexane
A solution of 2.75g of 1-toluenesulfonyloxy-3-azido-cyclohexane in 50 ml of ethyl acetate is
25 hydrogenated in the presence of a catalytic amount of palladium on carbon (10%). The
catalyst is filtrated off and 2.2 g of N-BOC-(D)-valine and 2 g of DCC are added to the
filtrate obtained. The reaction mixture obtained is stirred for ca. 15 hours at room
temperature, filtered and the solvent is evaporated off. The residue obtained is subjected to
chromatography.
30 1.4 g of 1-toluenesulfonyloxy-3-(3(R)-tert.butyloxycarbonylamino-2-methyl-
propanecarbonylamino)-cyclohexane are obtained.



pr opanecar bonyl am no) - cycl ohexane are obtained. | | FFR 2005 -13

H -NVR(CDCl 3): M xture of diastereoi someres: 7.8,7.3(2xm 4H, aromH FFR 2005
6.5(m1H, NH), 4.8,4,43(2xm 1 H CHO, 3.85,3.55(2xm 1H, CHN),

3.62,3.7(2xm 1 H NCHCO, 2.4(s,3H aromCH3), 1.82(m 1H, CHC(CH3)2),
1.38(b,9H BOC), 0.78(m6H CHC(CH3)2).-%3-

D.14-O0 [ (3-(3-(R) - Am no- 2- net hyl - propanecar bonyl am no) - cycl ohexane-1-yl)-su
| fanyl - acetyl]-mutilin To a solution of 1.75 g of

of 1-t ol MeNBEe PG ey o desfradimergs it (ot ki AD: s St ©

br opanecaphaybi] 1CHONC b BBSX 86 xrH CHNIIS. 62,3 Wi IMINCROD))] | ne ar e

added. The 10 'm xtur'e obt ai ned i's heat'ed for ca hours at ca. 90C. The

m xt ur e 8(s@Hhetdm.CHab1182dmotH,EHC{EHake), 113860, HHXBQG); hH3(En, %&Hﬂ@ﬂﬂﬂact ed
with ethyl acetate and the organi c phase obtained is evaporated off. The
residue obtained is treated with a m xture of trifluoroacetic

aci dsnetpyq B(R)mmihok2-methgkpiopanedatbonylamine)-cyclohbxane-1-yl)-sultanyl-
14-0-((3-(3- Am no- 2- met hyl - propanecar bonyl ami no) - cycl ohexane- 1-yl) - sul f
anyl - acet y3qelylkgwli#ini | in is obtai ned. Hl- NVR(dr, DVSO, 350K): M xture of

gi SEE (ranr gﬁl ?_&g&ﬁﬁﬁﬁ g{ 1 4§%ul%rca§to%%§?l-ﬁﬂhm a}md 78&2%5{ J.le’:"ﬂ“bo i 8If—l)

? gg ( tl ?i%mggcg,) 16 43 oI5\ mlmnssc}m@;ysa-w((ﬁi mmlpmamHmmlo)gaadmemq CHB) ZCH) ).
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LSS e 4B bt
2.06 g R Srinscthemixturs bl | i§ exfragiedayit gt ﬁgﬁfv’ﬁlﬁ‘? ARd the QigaRIc tha?s&l?%i'f‘f s
kept foreveoratéd BﬂUTﬁe felsidiie- obftain8d ROk&UtE@ With @hBdure iof triflibFeMtedad i s

filtrated off. The filtrate obtained is extracted with water, dried, the

sol vent adid/meitpisnechleride:baed sukieetsd o FAOMAOFTaBMNYue obt ai ned is subj ect ed
to  chr oyRHOH. AR WiRino3-Wetiy-BRdpanecarbonylamino)-cyclohexane-1-yl)-sulfanyl-acetyl}-

15  mutilin is obtained.
H'-NMR(d;DMS0,350K): Mixture of diasterecisomeres:7.4(d,1H,NH), 6.15(m,1H,H19),
5.55(d,1H,H14), 5.05(m,2H,H20),4.5(d,1H,H11), 3.78(2xd, 1H, NCHCO), 3.8(m,1H,NCH),
3.42(t,1H,H11), 3.25(m,2H,SCH.C0),3.2(m,1HCHS), 0.9,0.88 (2xd,6H,{CH,).CH),
1.08,1.36(2xs,6H,(CHa)1s, (CHa)1s), 0.65,0.83(2xd,6H, (CHa)15, (CHs)17).

20 . 'H-NMR (CDCly): ABX-system (va=3.15, va=3.22, v,=1.92, 2H, Hz», J=15.8Hz, J=8.2Hz)

Example 2
A. N-(R-{N-BOC-{R)-Valyl)-2{R)-hydroxy-cyclohexylamine
A mixture of 1.5 g trans-2-aminocyclohexanol, 2.17 g of BOC-(R)-valine, 2.06 g of DCC and
25 1.01 g of N-methylmorpholine in 40 mi of CH,Cl, is kept for ca. 24 hours at 25°. A
precipitate (urea) is formed and is filtrated off. The filtrate obtained is extracted with water,
dried, the solvent is evaporated off and the evaporation residue obtained is subjected to
chromatograpy over silica gel.
710 mg of N-(R)-(N-BOC-(R)-Valyl)-2(R)-hydroxy-cyclochexylamine are obtained.
30  H'NMR (d;:DMSO, mixture of diasterecisomeres): 6.1,6.25(2xd,1H,CONH),
5.1,5.2(2xb,1H,BOC-HN), 3.85(m,1H, & -H-val), 3.3,3.65(2xm,2H,NCH,OCH).

B. N-(R)-(N-BOC~(R)-valyl}-2(R)-methansulfonyloxy-cyclohexylamine



710 ng of N-(R)-(N-BCC-(R)-Valyl)-2(R)-hydroxy-cycl ohexyl am ne arF
obtained. 30 H NVR (d6DMSO, m xture of diastereoi sorreres): 1 FFR 2005
© 6. 1,6.25(2xd, 1H, CONH), 5.1,5.2(2xb, 1H, BOC-HN), 3.85(m1 H, a -Hval),
3.3,3.65(2xm 2H, NCH, CCH). B.

N (R) (N-BOC- (R) -val yl ) -2(R) net hansul f onyhoxy-cycl ohexyl am ne 11 FFR 2005
-14 A m xture of 710 ng of

N (R -(N-BCC- (R -val yl)-2(R) - hydroxy-cycl ohexyl am ne, 393 ng of

of - GOk migurecel 710400 8f N SrEG-(RESahBAT) Wéx“#x@%%ﬁfé"' b g 8t ™
extract efeih ?su%lowlc'ﬂl aﬁ'l’i c?ﬂe%‘é édtqn?%f)mﬁeih lﬁloﬁih%liﬁ’é M $8Impbf CHEBRisTy Of

N-(R) - (N BOC- val nmet hansul Tonyl oxy™5 cycl ohexyl ani ne are
obt ai nedstirmed at 25° for ca. 12 hours The mixture obtalned is extracted with 1N HCI, dried and the

e D o Mol B Q95 AT OZOB K\ AP RGNt Ly
of N5( R)eychshBofamhRe-areloptginéd.R) - met hansul f onyl oxy- cycl ohexyl ami ne, 10 591

ng of 22-Desoxy-22-pleuronutilin-thiol and 35ny of sodiumin 10 m of dry
ehthanol is stirred for ca. 24 hours at 25 and heated for ca. 2 hours at

90. Fr Or@tflﬁonﬂﬁ-gH}VaWH)-ﬁﬁmoMIbr&QbM%S}yﬁsm L—ﬁfl.ftilin'iﬂ thé form

evaporation residue ethyl acetate and water are a e phases obt ai ned
are separ amfeﬁjhmchlmidﬁ HRER)-Dinstereomermsh]dct ed to chr omat ogr aphy over

1) sul  Ryitieoiaas TN A NBQER- B alnH bR R od R efipByibing,
9$(1%J \%?11141_ Q}If?m Deso())cz-zgl-pé%uerg?umin -thiol and 35|n}|gaof sodlum in 10 ml of dry ehthz_mnol :s .
1£or m of sat'"?é? fg’b%"‘h @dﬂqy@%lg}%s ‘?ﬂ(éﬁgl ’%% E%\/ﬁ)@oas’%ﬁﬁ' ']hﬁlrﬂ'f‘t’lr f?'nedh

di aster elﬂb%%%h?ﬁ)evaﬂor%ﬁed@ﬂ 19 iHEDvapbratibn r@sléfe ét?\?iceiatH,aHﬂi@ateﬁaré
(m 2H, H2 5. 5Hz) 543'[ 1H H11 5. 5Hz). .. AB-system(vA

20 =3. 28a3d;edm@ pmses nbmcba@zsepﬂated and ye-prgapicahase stum?t‘rm H, CHNH)
b 14. 0 [ TRTRERN,veCHiesRe, PP It (- RPBOG B EN Pl e Ehe B
in tibe fylspifamii)-acedtyEmotiin israbthined mﬂz}ataaasd witbethariedak 1 25 i s obtai ned
anal ogou&i&/ mﬁ fq?ls(f (l@-?ﬂ)—vﬁyl%-mlﬁoc%t:lo%?%-QS)-)}?)%"W‘)%ewﬁemamm'H%é ate
form of a hydrochloride are obtained.
H'NMR(d:DMSO, 350K, mixture of diastereoisomeres): 6.15 (m,1H,Hy,), 5.56, 5.58 (2xd,
1H,H14), 5.1 (m,2H,Hz0), 4.13(d,1H,0H, J=5.5Hz), 3.43(1,1H,H11,J=5.5Hz}, AB-sysiem (v »
20 =3.28,v=8.23, 2H,H22,J=14.7Hz), 2.95(m,1H,CHS), 2.75(m,1H,CHNH), 0.65, 0.85
(2xd,6H, (CH3)CH, 6.9Hz), 1.08, 1.37(2xs,6H,{CHz)1s, (CHa)ss.

D. 14-O-[ (NR)-Valyl-(R)-aminocyclohexan-2(R)-yl)sulfanyl)-acetyl}-mutilin in the form
of a hydrochloride +(RSR)-Diastereomeres 1:1
25 is obtained analogously as described in Example 2, step C), but using the appropriate
starting materials, namely N-(R)-(N-BOC-{R)-valyl)-2(S)-methansulfonyloxy-cyclohexylamine
instead of N-(R)-(N-BOC-{R)-valyl)-2(R)-methansulfonyloxy-cyclohexylamine.
H’NMR(dsDMSO, 350K, mixture of diasterecisomeres): 8.0(b,3H,NHs), 8.25(m,1H,NH), 6.15
~ (m,1H,H4e), 5.56, 5.58 (2xd, 1H,H4), 5.1 {m,2H,Hy), 3.2-3.5(m, 5H,Hy;, NHCH, SCH,CH.S},
30 3.6 (m,1H, a -H-val), 2.75(m,1H,CHNH), 0.65, 0.85 (2xd,6H, (CH;)CH, 6.9Hz), 1.08,
1.37(2xs,6H,(CHs}p, (CH3)1s.



starting materials, nanely

N-(R) -(N-BOC-(R)-val yl)-2(S)-net hansul f onyl oxy-cycl ohexyl am ne i nst e1a1d of
N-(R) - (N-BOC- (R) - val yl ) - 2(R) - net hansul f onyl oxy- cycl ohexyl ami ne. FFR 2005
H NVR(d6DVBO, 350K, m xture of diastereoi soneres): 8.0(b, 3H, NH3),

8.25(m 1H,NH), 6.15 (m1 H H19), 5. 56 B..58 (2xd, 1H H14), 5.1 (m 2H HO),
3.2-3.5(m 5H, H11, NHCH, SCH, CH2S), Cl, 6 (m1lH a-Hval),

2.75(m 1H, CHNH), 0.65, 0.85 (2xd, 6H, (CHS)CH 6.9Hz), 1.08,

1.37(2xs, 6H, (CH3) 18, (CH3)15. 11 FFR 2005 -15 Patent Clainms 1. A conpound
sel ected from 14-O[(Cycloal kyl - suPatemyClaimst y| [ nutilins; 5

14- O [ (Cycl oal kyl -al kyl -sul fanyl )acetyl] mutilins; .

14-O-[(Cycl oal koxy)acetyl] mutilins; or 14-O [(Q/cl oal kyl - al koxy) acet yl ]
mutilinsy, 2A oémtmd%@léctéd fremnul a 10 Rl (CH2) mwherein R is hydrogen; R,
I s hydrogen or gr.ou 11 -CRO I 15 wherein X is sul phur,

formul a
oxygen or NEA®- [(W@P@ﬁﬂ ﬁ’éﬁ@‘!’l}@cﬁvawaw ror alkyl; and R9 is anmino, alkyl,
aryl gr het @4_@& Mbalkﬁ%l%ﬁlfﬁﬁyl)ﬁc&ﬂ’ﬁﬁﬂhnﬁg is additionally hydrogen; Y

i's sul phur or o
14-0-[(Cycloalkoxy)acetyll mutilins; or

14-O-[(Cycloalkyl-alkoxy)acetyl] mutilins.

2. A compound of formula

R—-N Ry HyC
.
10
wherein
R is hydrogen;
R, is hydrogen or a group of formula
X
A,
15 wherein
X is sulphur, oxygen or NRyo, wherein Ryp is hydrogen or alkyl; and
Ry is amino, alkyl, aryl or heterocyclyl; and, if X is oxygen, Ry is additionally hydrogen;
Y is sulphur or oxygen;
R.is hydrogen or one or more substituents,
20 R.is hydrogen or alkyl; Rsis hydrogen or alkyl;

Ra and Ry’ are hydrogen, deuterium, or halogen;
Rs, R7 and Rg are hydrogen or deuterium;
m is a nhumber selected from 0 to 4;
n is a number selected from 0 to 10; and
25 p is a number selected from 0 to 10; with the proviso that n plus p are at least 1.



R2 is hydrogen or one or nore substituents, 20 R4 is hydrogen or alkyl; RS
is hydrogen or alkyl; R3 and R3' are hydrogen, deuterium or haloq?gr Bﬁaﬁ
R, and R$ are hydrogen or deuterium mis a nunber selected fromO ﬁ

is a nunber selected fromO to 10; and 25 p is a nunber selected fromO to
10; with the proviso that n plus p are at least 1. 11 FEB 2005 -16 3. A
compound of of formula Ha Ip wherein R, is hydrogen or the residue of an
amno acid. 5 4. A conpound sel ect ed -f¥om 1

4-0-[ (Am nocycl ohexan- 2-yl -sul fanyl )acetyl ] nutilin,

14-0-[(Aninocyc|ohexan 3-yl-sul fanyl)acetyl Jmutilin,

14- 0- [ GN- Yadoth 'ﬁﬂ gxan- 2-yl)sul fanyl)-acetyl]-nutilin, or

14- 0- [(N—Valyl anlnocyc exan-3-yl)sul fanyl)-acetyl]-mutilin. 10 5. A
conmpound according to any one of clalnE/QH;o 4 in the formof a salt, or in
the formof a salt and in the form of 48 sgﬁvate or inthe formof a
solvate. 6. A conmpound according to anyne ¥Hclaims 1 to 5 for use as a
pharmaceutical. 15 7. A pharmacegti cal pOsition conprising a conpound of
any one of clainms 1 to.5 '”s ass ci at j | east one pharnmaceutica
carrier or diluent. 8 A0 gP‘a ¢ of élaims | to 5 for use in
the preparation-of a
di seases. 9. A conpourd
veterinary agent. NH

of cl ai ns 1t05for use as a

wherein R, is hydrogen or the residue of an amino acid.

5 4. Acompound selected from
14-0-[(Aminocyclohexan-2-yl-sulfanyl)acetylmutilin,
14—0—[(Aminocyclohexan—S-yI-suIfanyl)acelyl]mutilin,
'l4-0-[(N-Valyl-aminocyclohexan—2—yl)sulfanyl)-aceiyl]-mutilin, or
14—0-[(N-VaIyl-aminocyclohexan—S—yl)sulfanyl)—acetyl]-mutilin.

10
5. A compound according 1o any one of claims 1 1o 4 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.
6. A compound according to any one of claims 1 to 5 for Use as a pharmaceutical.
15
7. A pharmaceutical composition comprising a compound of any one of claims 1 to 5 in
association with at least one pharmaceutical carrier or diluent,
8. A compound of any one of claims 1 to 5 for use in the preparation.of a medicament for
20 the treatment of microbial diseases.

9. A compound according to any one of claims 1 1o 5 for use as a veterinary agent.



