; 1 JKLe3eqnLr6TA~U i 5 10 15 WD 02/ 0el-t PCT/EPOL/ 07875 -1 PLEUROVUTI LI N~ :?l
DERI VATI VES HAVI NG ANTI BACTERI AL ACTIVITY The present invention relates foA(/
ant i bact ew@bx044nore specifically to nmutilins. PleuronutilPpCBERKI®7SHEL ur al| y
occurring antibiotics which have antinycopl asmal activity and nodest

anti bacterial activity. W have found nutilins having the principal ring
structure of naturally occurring pleuromitilins which have inproved
antimcrobial, e.g. antibacterial activity. In one aspect the present

i nvention provides a conpound sel ected from

14- O [ (Cycl oal kyPLECROMERIA N2 BEREVATFYRS HAVEIC ANTIBACTERIAL ACTIVITY

| 4- O [ (cycl oal kyl -al kyl -sul fanyl )acetyl] mutilins;

«14- O [ (cycl oal koxy) acetyl ] mJti |l ins; andl 4- O [cycl oal kyl - al koxy) acet yl ]

rlnit IOl '[ ?; Jﬁ%@%@%ﬁaﬁﬁeq?o S%ﬁ{'%t‘%??' t?\‘rq %@ﬁu |ﬁ%ﬁgw Ilififtls! Pletfomutilin

V14-O- [ ( anamatajwhtbadxwamgamﬂmt]:s wihichl Have an&mdcoplasmal activity and modest

ij 8 % E Z%rﬂgéx%} g?EHEIWYy %Fﬁéﬁ% fta(@ grbtlt,hﬁy %W||1§'ﬁ1e r.%n% é)%[ ﬁl?yi%(truqttkre of naturally

pr ef ermabl qcc@fialg, ;ﬂémmmm&\yhiph taee umirbmawantsmcmbifabreag)Iayntlba?Serial)acWﬂyoal koxy;
alkyl is preferably (Cl_4)al kyl; and al koxy is preferably (Cl-4)al koxy. In
anot her aspect the present invention provides a conpound of fornula CH2

_» CHa OHnZfheRépekt the pidsent RventidriGhidvide$a compoisd ‘s&ébted'fron( CH2)p RHCR R-

therer o TaFo damRRPSisbaciy B SRR S B R i . ana

~~~~ CH 314- BS[(¢yi>lo& acélyl yhutiling; wndu-dipyawnwﬁuwxy)aaem] mudtiline; ls&cl@&ygen

Rs ddi | Y h
hT) B0 'tb?@é"‘w%pﬁwa%g@pv@%?ﬁ BP0 Atryeaty R U TandeaEyhg
substi t ueﬁ.hﬁnn%umdlga.ﬁmﬁwbauwaddw R]%ﬁﬂnﬂbfanﬁzgo [ &hlﬁ%ﬂ)dﬁ“%bk&g/)acetyl]

chemi stry; rogen_ or n or al Kyl

hydr ogen, m@b'l!lsepieiﬁfﬁbwr"%TI@QEHGCYREWW%MGWR@GEI Heuking ogen or deuterium m

is a nunbg d%“ﬁé@ and p
is a nunbelb gfcll ct eﬁéé %8@%1?{&0AI%I Ebﬁ@fdﬁﬁl@hlr%\ﬁr@‘gh?ﬂr{d%%pﬁ lljdsaﬂ(gl(gre at
| east 1; alky.is awtprgblw(Gréalkyl and alkexeis preferably (Co#)ﬁ{kpé)’l preferably Ris
hydra%e Ri is hydrogen or a group of formula -C(=X)R9, 10 wherein X is
oxygen; and R9 is al kyl, e.g. (C-_e)al kyl, such as (C-.~)al kyl, e.g.
unsubst i t intangther aspéxithe presantinkgntiongreyides meempennsibfdgrmpaups whi ch are
conventional in organic) e.g. pleuronutilin, chem fjy. €. 9. one or nore
amno; e.g. if RO is alkyl substituted by am no, B2 |% preferably the

resi due of an amno acid, e.g. including valine, & g.CHapg residue includes
that part of an am no aC|d 15 whi ch remalas if the pOXylic group is

splitt off; Y is sul phur; is hydrog

Wi CH

(CHa) (CHZ)/ ) ® |
(CH2) L H ';'3 C
! Ry
R, R,
wherein R is hydrogen; R, is hydrogen or a group of formula
X
Ly, RGN
20 wherein i
v X is sulphur, oxygen or NRyo, wherein Ry is hydrogen or alkyl; and

Ry is amino, alkyl, aryl or heterocyclyl; and, if X is oxygen, Ry is additionally hydrogen;

[
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Y is sulphur or oxygen;



R4, R5,R3, R 3, Rs, R and R8 are hydrogen; mis 0; 20 nis 3 or 4; and p
is Oor 1; e.g. and p plus nis 3 or 4. In another aspect the present

i nventi onwwemisdess a conpound of formula ~H CH | P 25 werREPI1RASI S
hydrogen or the residue of an amno acid; e.g. valyl; e.g. RPis a group
of formula -CO R9p wherein ROP is the residue of an am no acid which
remains if the carboxylic group is splitT off. RAP O WO 02/0-4-t 1-1 -3
PCT/EPA /07875 In formula IP a group -NH Rlp may be in any position of the
cycl ohexyl ring systemand is preferably in position 2 or in position 3.

Am no aciRlis hydrdsgenrmfamierrg roéreRuBsiitnentadeg. indudingisnbstiuerds spereds carbeptional

in saia Bowasep S PSRRI, et i e o e AoG BEgitn”” o7

appropri a3anam3haxeamdcbg@nodem9nm or lalpgen; &.,0R; andciRg are hydm@ntorcuieate,nufrm

aspect - AL SRR SeRA o TPt i el SRR 616 50 apiyh £ HubBer

14- O b ( AgerrerMatoph 06N 02with tHelbrodiey thaa®qilyd p atd atliédst 1; e.g. and preferably less
14- O [(am nocycl ohexan- 3-yl sul fanyl)acetyl ] nmutilin,

14-O [ ( LY ﬁ-am’ nocycl ohexan- 2-yl ) sul fanyl)-acetyl]-nmutilin, and

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

i ncl udi RI?

14- O [ ( NI fRymylay hyPrefarablini nocycl ohexan- 2(R) -yl ) sul fanyl ) -acetyl ] -muti lin,
14-O- [ (NH anyl)-acetyl]-mutilin,
e é( NP % ygg@éh :ég)s h?&?o@@ﬁb? L YEXRHt 1ékrla YO,

am ndBycl (!\Hi‘éf@ifm §R¥Vqﬂ") 8odf anyl ) -acetyl ] -mutilin) and

14-O-[ (N Ya g/ I i
ora 1 1o SRS LSRR e BRI 3 oYinsabtald of sTESINRU TR ST e

A conpoundubpstituted by guqunsmhlph eeeennventianal Inoganic.treg-dilerpmetilind ebpgisiyeelgas
"A conpou I sgn s a
compound. e 8 roke a5, AN L utedNFaRnG" A iRy R RERLUBES
and | p, i @anfangro ebdse.p Imlunhr@ualma. egesaidaremdnufe u:mhxtelstthatq:a;t ofian arhinofagidn of
a solyate. . ln anothey..as vention provides a conpound of

t he h eseﬁ\thhrf\'?mq dﬁtﬁefﬁé‘yggsﬁbﬁ?g@had@au or in the formof a salt
and in theskalphuef a solvate, or in the formof a solvate. A salt of a
conmpound f th resent invention includes a pharmaceutically acceptable
salt, 5{) '?fole garretal salt or an acid addition salt. Metal salts

i ncl ude Ry RER&IRY, BsARKahd Rearekydrbger; kal i salts; acid addition salts
include salts of a conpound of the present invention 30 with an acid, e.g.
hydr ogen"?l?r?arl c acid, fumaric acid, naphthalin-1,5-sulfonic acid,

hydr eghl orig 8 crat 8nd deut erochloric aci d; preferably hydrochloric acid or
deut er ochl.ori c ,aci d. oy of the present invention in free form may
be convePt%quﬂtBQaaE%PrpggN?oéjﬂ IIcorrpound in the formof a salt; and vice

versa. A conpound of the present invention in free formor in the formof a
salt and in the formof a solvate nay be converted info a WO 0210-41.1 -4
PCT/ EPOLAamatheraspeeting ips Rt iysptimerovides RcompgRd ot forfulehe form of a salt
in unsolvated form and vice versa. A co nd of the present invention may
exist in the formof isonmers and m xtureg/thgreof; e.g. a conpound of the
present invention nmay contain asymetric ﬁ?Hatom; and may

S\/u\ w e CHS
o'
HSC " lp
H,C

o)

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 Rg, is the residue of an amino acid which remains if the carboxylic
group is splitt off.




5 thus exist in the formof diastereoisoneres and m xtures thereof. For
exanple, in a conpound of fornmula IP, wherein the group -NHHR pis in
positi on wWme2/B43f the cycl ohexyl ring the carbon at om of RORERNM®IsTNexyl
ring which is attached to the side chain of the nmutilin ring; and the
carbon atom of the cycl ohexyl ring to V\:héCh the group -NH R P is attached;
both are asymretric carbon atoms. A conpound of fornula I'P, wherein the 10
group -NHRIP is in position 2 or 3 of the cyclohexyl ring may thus exi st
in (R and (S) configuration in respect with both of these carbon atons.
For exanple, if RIP is the residue of an amno acid, that amno acid may

.5\3”2[]' o elﬁZ%rmr@é %bggbrS@;S ]99'2 gﬂé%glbeﬁn ny EB? {;’%rﬁof tﬁe‘@’:%he)gh nﬁ@nﬂgﬁtemrﬁ@m to

IC Car
atom A queietabliylingfositionrfiorEn IPPS!M@BeAmer azid B the mesdnjng oid%urmmdas)eirwt in

(R and | b ShcBOMEAGHBRNERe 55 A58 b1l 3 VI ELHAGH 2B amine

‘| soneric ast re0|s meri ¢ m xt
e.g. accardumpp daid aminet duidi residueonaebe uomtectetd)orcmbmctgq;)arga bysappmpsuater

e pr eo i ApE AR oBRIGH O RGY, o g iR RN BYEL o Malnin ERESH AR ony
i soner i c ands gredstablyagipsoteetedc m xture. Preferably the 20 configuration in

the mutilin ring of a onpound of formula | is the sane as in a naturally
produced pleuromutilin. A conpound of the present invention nay be obtained

as approgn Iaabm)er ct mmdemm\xemuone Ebvidee aﬂﬁan)d selél:téti ﬁahhod as
conventi onal )é -sul f an¥d5acet yl ] ilins;

12 OI0( cyidk ga(wnog?danexemzf SUFarmBas VM in, T4-Gkfaminboydiohexan Sy

14- O [ ( CMfE»%L}é@é yiGehny, 1l-OpN \l,awﬁa,mlﬁa@cloﬂe@,{ ég}ﬁulﬁbﬂybéé'ceﬁyi]l?ﬁmm}na&rﬁi yl]

mutilins of resent inventiaon reacting a

Ta- O [ ( mercay Gy Rdargnpamanatan-SoNealanaceiya ity b s Bopidngnt | i n
respecti vel.y. [(Mﬁ)@a@yl%ﬁﬁéﬂmmbﬁéﬂéﬁlzm?{;n@wﬁﬁﬂf ?&iﬂ! - ife, 01'40@)1[{?\}’ kn)-valyl-

respectively, 1nh'an activated f an este

sul foni c (E«Hammqwclahwars%(ﬁaﬂl)%faayl&-aﬂwﬂmnm THe- [m-é%)e\mlyh(mrent i on f rom
the f1%aCtdn?iﬁ {})tciebhuﬁﬁw ﬁgﬁ)?lﬂﬁﬁanglﬁl e rmﬁiﬂlﬂdaﬁ(h&gﬁg@r(ﬁz%le vention and

any inte repar f a compoun ent invention
may be omrunmloasxapﬁ(S)pd)salta;\yl)@cgtyl]awwnue ggin fraecthaae) farmloniyoths fgrm ofa a

met hod asg ﬁognéﬁrgslé)cpﬁaog)c@o%e or as specified herein) including the

exanpl es. conpoun ormila | or IP may be obtained, e.g. according,
e. g. anal ogously, WO 02/0-1-41-t -5 PCT/EPO | /07875 to a process for the

reparati "
2_ qp (cy Cl/gg?rﬁé?v}ngilq?b lgééﬂ/gﬁé 5%38@%\(%%%% t%%u }tg}'éeagna?éd as "A compound of
4- O [20cy dhe pldserlipeardion!'.| TheLpresent snveatioh ibdluﬂ)e{; @cpaipoahd pf tre resgntamenyiod,
mutilins I no i rovi des, a. progess for
the. pr odied B8R0 BonBERHE: sk IERE Y B R R IS S 2 ng
a conpourdg.dh theoformlofiarsolvatdlY ~3 wherein Y, Rs, R 3, R4 and RS are as
defi ned above and Rs, R~ and Re are hydrogen, with 10 a conpound of fornula
2 (C1"12) n ~---(CH),n OHI1 Il -(CH) PRI RL wherein RRk, R, R2, m n
and p ar ananomef aspredt tﬁeqmeseﬁtmmum proviiee @ doriptund.of the prekbit ihvdnitioA fin &R

ot hgPsITPBAPES e eI of & <plb BB PR T ol s8eiBopT APRRTE 912 spiee n

Rs, R- and R$ are hydr ogen and
A salt of a compound of the present invention includes a pharmaceutically acceptable salt,
e.g. 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 the present invention

30 with an acid, e.g. hydrogen fumaric acid, fumaric acid, naphthalin-1,5-sulfonic acid,

hydrochloric acid, deuterochloric acid; preferably hydrochlori¢ acid or deuterochloric acid.
A compound of the present invention in free form may be converted into a corresponding
compound in the form of a salt; and vice versa. A compound of the present invention in free
form or in the form of a salt and in the form of a solvate may be converted into a



15Y, R, R R2, R3, R3, R4, R5, m n and p are as defined above, and, if
desired) b. introducing deuteriuminto a conpound of fornula | obtained in
step a, twmiztEirs a conmpound of forrmula I, wherein Y, Rl, RIT/EWRES R 3,
R4, RS, m n and p are as defined above and Rs, R~ and Re are deuterium 20

A conpound of fornula Il is known or may, be obtained according, e.g.
anal ogously, to a nethod as conventional . WO 02/ 0.t~ ~ -6 PCT/EPOL/ 07875
A conpound of fornula Il may be obtained as appropriate, e.g. according,

e.g. anal ogously, to a process as conventional. A conpound of fornmula I1]
may pref epdespondingmosnauad imiree farmyy in the feemicd Bl saltim ynenivated torme agd vise as
descri beg, Lsg the exanples: 5 A di hydroxycycl oal kyl or a

(hydroxyaF yl) (hydroxy) cycl oal kyl respectively, wherein R2) m p and n are
as def i néddcomtporad afdiye preseetinvention mayoxatin thetfpm of isomees andimildures thereof;

iy dr | 08 08 SSRURERA Y It ek BhRATHN h onfiin BELHARGE o fiofiE sh ey

~anhydri de n-a corrtesp ne oxycyc
(t osys/ mitms exist yrathieyfoint bbdiabtenanisdnuergs ang olixtatesytheneebpect i vel y; whi ch

di -t |/ | - ] (s, f - W di '  t |

cor s ol BT BuY S st FAFul GeGAEIR b Sro NIFRG b iFpdsticn’2 8P38H 1 @
(tosyl/ misytyziohekidying( thei cnbaryatonadfitie cycletepgLing/ehigh id attached to the side
Loy, B M PEECATE STREAF B 1P B 3 B8RPG it SR e
(t osyUresy ipxrthtieed; bolitare! asyiviydtric cdrbon atoms. A compound of formula I, wherein the

of T SPrmuBEAR 1O e b1 BERRE P08 OLpe Gy pePL g ey e P R 8.
wher ei n Roaftfliritiondin fedpedt AHE Boti ot thét ®iborRatomis. P and n are as defined
above. If_ desired, the am ne.a%re%tﬁg obt ai ned by reduction of the azido group

may be r EQEEXaMRIR: ih Rpds the-kes BARIR0 RYdohat amioacimay compRS&bove, i n
an acti vak@fmbficBarorfatohds. K.d. ¥ X 169%iy1, e Carbth @by whithitRe bifhd Golp @k an

anhydri de,” hal ogeni de; to obtain a a conpound of formula 111) whefein Ris
hydr ogen saidnjalyll & aftaghedyds an aspmmetrie cadpen@iom. Agaspraundzd formtiall, mhesgin Ras
defiped abay i i : ; i fgaent
of hggrogen gt 0 h}ﬂ%@%@%@épﬁ%ﬁﬂ%ﬂﬂoﬂg)? gﬁ%’%@,'ﬂ?ﬂ’% nﬁ?ﬁégg é&}rﬁ: é(?Plglggsal't;
by deut erlsamarigtasdiastergoisemetie mixidres mayhe sgnaraipd @sw@pproprigte, 8¢ eceordigg te. g.

anal ogougl Hetnbd a8 cBREdHE naﬁt&mxﬁﬁ&ggag%erseomaaare%gﬁgr&;rggpnéuc,%gayrﬁg39‘

descri be erern;, e.g. by treatne a conpoun

i ncl udi ngreseobinpentian indiudes agbmpound ofi thé prrsentinventicnrin anydsogheric@ngd i n
appropri | . S i i . f ) e.g.
Tt he 1 Sl Ralc orrEh D iedriale B Ao BisCARRE R ARy o
R~ agf Reosfiguratignl indledimintiliniting ef a ampavmdref foRBul@h és thesdmet asin aofataratipnpound

of formula ] rej and R 3 are deuteriumor hal ogen may be carried
out as aBBﬁ%?%ﬁé’%'ﬁg@.ﬁ' according, e.g. analogously, to a nethod as

conventional, e.g. via treatnent of a corrpound" of formula WO 02/0-1.tl.1
Ter 02 A T oo i b e e B ol e LA
t oget her efgpamaidgdasip/te anethodad cohvaritional. a known conpound, w th deuterium
O evebr 15 B o eceh i ks 1> R Shel o B e T *
conpound nitilihs b J(cyclostkexyadetyRBmatilinsRart 13- ©-[(dgtbaikyikaxy)dtatyl] grutilins of
the present invention may be prepared by reacting a 14-O-[(mercapto)acetyljmutilin, or a
14-O-[(hydroxy)acetyl] 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,



«

as appropriate, e.g. according, e.g. analogously, to a nethod as
conventional) to obtain a conpound of fornula 11, wherein, R3 and R s are
deut eri urWer0288llggen and R6, R~ and R8 are hydrogen. Pref 8&HPHN/E8EONpound
of formula Il nay be obtained froma conpound of forrmula V by 10 reacting a
conpound of forrmula V with a conmpound og-formula RA O HY Hal 111 R5 wherein
Y, R4 and R5 are as defined above and Hal is hal ogen, preferably brono,

chl oro. A conpound of fornmula Il is known or rmay be obtai ned as

appropri cor di n a nventi onal .
15 The c'&ﬁy&ﬁ?ﬁﬁ% f8f Weﬁ?rgg%'h?ﬁ %@ﬁqyc@a&y@tﬁfanﬁﬁqeg@ gﬂ?f igggound of

for mul aej(dycralkyl-dkylsalfenyatesl] mitilhgnatedcpdodlkaty)acetionpilinedad 1afOL he

pr esent gnv@%r\ exhi t@]t g{i]ar macol ogi cal activity and are therefore
usef ul al°%s salkeacatdl meWinSe, arpl e, the active compounds of the present
i nvention show antim crobial, e. g 20 anti bact eri al, activity against gram

positive bacteri a, ch as Sta Iococ% e. a Ioc CCcUS aureus,
St r ept och@othes %Pe%ﬁ%wae'a}de B0 HERM @i%F fGE %’80 Ai ae,
Ent er oCogdrhpoifhd®f 16U PERRSTISInG tRBGép®  as vveII as agai nst Mycopl asns,
Chl anydi a and obl i gatory anaerqgbes, e.g. Bacteroides fragilis; in vitro in
t he AgaraDiepglingscomppyunsboidermula ¢ PCT/ EPO1 /0787S Test or M crodil ution
Test according to National Conmitee forC|.pI i ni cal Laboratory Standards
(NCCLS) 1997, Docunent M/-A4 Vol. 17, 4 E‘ "Met hods for dilution
Antim crobial Susceptibility Tests f orNBTE8@Hi a that Grow Aerobi cal | y -
Fourth Edition, Approved St aﬁd rd"; ( t he Anaerobic Bacteria TEST
according to National Cormlt ® 8o Laboratory St andar ds ( NCCLS)
VOL. 13, No. 2fi) I\/Ill Ad, crobal Susgeptl bility Testing

n (1997). For
vitro in the above indicated
Agar Dilution Test and/or M crodil 3 % ai nst bacterial strains as
menti oned above M C 10 val ues of 0.O0i .0 ug/m . In another aspect the
present invention provides a conpound- of Rt,he present invention for use as a
phar maceutical, preferably as an antim crobial, such as an antibiotic, e.g.
and an ant WhanhueY,d‘Bzi, &’5, Bbamdh Raafeuas tefinedgbove ahdl &spResmhBg arevieirogem, with

pro es a_ co ng_Qqf present invention for use in the preparation of
aqdcarre%?m%&??‘ﬂ%ﬂ??@g?nent of mcrobial diseases, for exanple of

exanpl e, the conpound of ex

d| seases caused by bacteria, e. ected from St aphyl ococci ,
Streptococci, Enterococci; % of di seases caused by l\/ycopl asnmns,
Chl anydi a and obligatory 20 é dpoles (CHaa®Hir t her aBbect the present

invention provides a nethod of/tH@d)ent of m crobial diseases which

conpri ses adm ni stering tR—aNsubj ect in need of such treatnent an effective
anount of a conpound of the present invention e.g. in the formof a
pharmaceutical 25 conposition, For antimcrobial treatnent, the appropriate
dosage will, of course, vary dependl ng upon, for exanple, the active
conpound oWhérein m,rréﬁ &3t m) mard piase as Mpflngcbabowehm dmmuvatehéomnd!ag af tHiEOform

adm ni stratij on h nat ure.and s r|t hec ndi. n at ed.
ronever | o eyt FlRkiteuE a8 iSkubion & of AR SR ihisBRyRTISNE 46
ex arrpl e hu(mawlate)ntou obdain atcathpdand yf tosaize; | ereﬂn R &R/ ramaldRy dre twdgentang. 5 to
f a d of the present tion conv. ently
adm 1r‘ﬁost er hoﬁzg&qﬁﬂ g‘ nmdp\ﬂ"%éﬁar&?sseieq 5d boY%l?lng '?Hﬁ day.
b. mtroducmg deuterium into a compound of formula | obtalned in step a, to obtain a
compound of formula |, wherein Y, Ry, R, Rz, Rs, R’3, Rs, Rs, m, n and p are as defined
above and Rs, R; and Rg are deuterium.

20 A compound of formula Il is known or may be obtained according, e.g. analogously, to a
method as conventional.



WO 02/0-41-1 _g_ PCT/EP01/0787s An active conpound of the present invention
may be adm ni stered by any conventional route, preferably orally, e.g. in
form of t w0 e®idpowders, capsul es, suspensions; e.g. inclREI/ERP1/0787S
non-resorbabl e oral fornulations; or parenterally, e.g. in the form of

i njectable solutions or suspensions; or_gopically, e.g. in the form of

nasal sprays, body solutions, 5 creams, eye drops. The active conpounds of
the present invention may be adm nistered i n anal ogous nanner e.g. in
simlar doses and for simlar indications, as erythronycin{s)

t et r acyclA pRPBIUNIfpimula Hyngy beebiaingd as FATORIIARIS- Graceaing, 8%nt i nvention
show al sgg Mélwto%gﬁwéés & dohivBstional. wcaﬁ;ﬂnrna%f drAfila mqaawp.teferam be

-erythronym n tetracycline(s). 10 The active conpounds of the present

i nvent i orpfﬁl@é}fedéc%ﬁ'nl |t@ the tellowiRg pracessrag-dI" as desenbesda the examplegiccept abl e
salt) e.g. an acid addition salt or netal salt; or in free form optionally
-in the formof a solvate. The active conpounds of the present invention in

t he f&r mAflihydroxyeyclortyiona &M@Wh&hﬂ@@xyd@ycmﬂwvﬁsgecalyethheretn Rs m, p
conpounds, LQeaspJe‘?iﬁgataygyg ; 't te%@te'dq Eb6EntviHi Olsmrm?} @ﬁc?] r'ffve gynds of

fn
t he presen"t(?j I Aivention m ni stere I'n the ar maceut 1 cal
conposi t |cmndlt|ohs1walméttbleenesqﬂenlc onengtharesnlioninacid @nbydrigedo |0bt§$n a

h tical f ' ti
D o SporT A s Rl e Sr AR Bty BB ER Rkl &P
ohar aﬂg’?f"°a'|"y'f:'2f‘°ff°3‘r”'y L1 e, ey oo neat et ot 6d
gccor 3 g?ad)" a SRYLIRS gtg&“tﬂzmﬁsyrt@tyﬁéﬁ'%gﬁ@ t%! aonaly Unit dosage form
(r:fgy g 0 mjgt A ?rl/ﬁ@éyltﬂeyalkgll%(t@mdghgd?alWQ??EeétWeWbmﬂ (tdsz:Eﬁlgﬂ)(az&id)-wgltpgrn?‘ o
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fowm, pig sand cal ves | utin ids for artifjcial

i nseni natreawpoan@ly.fvm'c'égga' enrmnwg of dermulia; e W e@m i hy ey GrouRsiSect t he
presasl |g¥Aabimts faﬁéd %‘éréin KUY e HydidyRn RhE SHiRtein BLSR! h @Rd hdredse as a

vet eri nar agent further aspect t he present |nvent|on prOVIdeS a
conpound 4gfingd @bg\feeéfedﬂswe%\ﬂbﬁemw grep obtamesbhyoredugtion aof the aride greyp magbe

the prepgeaiibg QntﬂngEb \LR Gt W rxm%%xfawg% ¥6hrisa db%vé’siﬁfaH'acﬁ\?atg%Yfr re'gﬂgr y

agent The present tI0n urt her rovi S a veterlnary nmet h
pr ophy! axf X isexygen %M-X)@dmﬂyrhe inftherfarmaifiaal anhydrife, balogenida) tombsa;am

whi ch congy; tr t n
oo o BAgRER SRR Mg A R 1R SR Kol 08 T
of a 2Pet eX and Ry arapdefinedaboveand wherein Rx1o, pand nare asrgetinetkabavet he present
i nvention as a veterinary agent, the dosage will of course vary dependi ng
upon the size and age of the animal and the effect desired; 10 for exanple

f or pr opHyépladeiment pEbydregen atomstin ae:lomnouwd obtom;uladud! d. ibdhatbrimofst salkp by over

a | onger e f te
o e 1P om BB o T B ogibd git $E Ao, 54RO B & PollopBiyldo ™ 51
in f oodstméthsd hscnnn\aﬁtlbnamé@ ov axeprding tmmemorelfdasadiqu ideinpe OBy treatmtenit c
t on. referr mnlste the active upds  of.. t ent
v orStAESomRpMDE A et gt ndlucind s SRR ot TRBIIE s R BB |
f oodst uf fadkh(DGl))ln(prmlatH sdivent (system)amddsalation of@ epmpound of formula |, e.g. in

the form of a salt, wherein hydrogen atoms, e.g. in the meaning of Rs, Ry and R are

replaced by deuterium atoms.

30 The production of a compound of formula |, 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



in the formof oral or parenteral preparations. In the follow ng exanples
which illustrate the invention references to tenperature are in degrees
Cel si us. b ddwe4fol | owi ng abbrevi ati ons are used: DCCl PCT/EP01/07875

di cycl ohexyl car bodii m de BOC tert. butoxycarbonyl DVF di net hyl f or mam de 25
The nunbering of the nmutilin cycius refepred to in the exanples is given in
the follow ng fornul a: WO 02/0rtl-1-11 20 18 19 ~~ WO OH 12 n 22
~111~~"~ 14 "' ~[111J 17 10 15 11| 1~~~~~ 16 B PCTI EPO1/ 07875 WD 02/0~. 11~
-12 Exanple 1 PCT/EPOL/ 07875 i 4-O[(3-(R) -am no

2- met hyl - pr opanecar bonyl am no) - cycl ghieXane- 1-yl ) -sul fanyl) acetyl]-nutilin
( =14-O[(N-(R-valyl-(R -am nocyclQhexijn- ) -yl )sul fanyl ) -acetyl ]
-mutilin) 5 A 1, 3-bi s-(4-Tol uene-sul f 0RYyl O -cycl ohexane A solution of 11.6
g of 1, 3-di hydroxycycl ohexane, 6.5 4-tol uenesul foni c acid anhydride
and 40.4 g of N—nethylnnrphﬁb' g.'P 2Q0 +Afciget hyl enechl oride is stirred
-for ca. 24 hours at roomte at NHe. Whe reacti on mixture obtained is
poured onto 1 N HO and the nmymu : ed is extracted with

nmet hyl enechl ori de. The orgap|g phA yed is 10 dYied and the sol vent
is evaporated off. 38.5 g of SR of uene-sul f onyl oxy) cycl ohexane are

g of 1, 3-bi s- {4 t ol uene- sul f onyl oxyp-cydl ohexane in 100 M of DWF, 15 O. 55
g of sodium azide are added in portiondd; The reaction mxture obtained is

heated to ca. 80 for ca. 2 hours, the solvent is renoved under vacuum and
the resi dWeerepithe ARON AtANs SHIYjag) $ﬁ"‘i5@ hich bothearg fivdrpgerntogethge forma

subj ect edyduplLhBHIEHOGRIER Wa kiowh Sorfipound, with deuterium or with halol\ﬂgnth with Fz,

1-tol uenesul fonyl oxy- 3- azi do- cycl ohexane are obt ai ned
M xture ofladirade ebladn aeampeund of igrmula \; ereinmRs and aare dw@rmmzqrmlquenH

5 and further reacting a compound of formula V, wherein R; and R’s are deuterium or halogen
as appropriate, e.g. according, e.g. analogously, to a method as conventional, to obtain a
compound of formula 1l, wherein, R; and R’; are deuterium or halogen and Rs, R; and Rg
are hydrogen.

Preferably a compound of formula Il may be obtained from a compound of formula V by

10  reacting a compound of formula V with a compound of formula

R, §
HY Hal i
RS
wherein Y, R, and Rs are as defined above and Hal is halogen, preferably bromo, chloro. A
compound of formula Ill 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 1 and I,
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



20 CHO) 3.2,3.7(2xm 1 H CHN), 2.4{s, 3H arom CH3),

1.2-1.8(m BH, cycl ohexyl).

C. 1- Tol uenmased/disorsy| oxy- 3- (3(R)-tert. butyl oxycar bonyl am no-ECTiERGI1XIS7S
propanecar bonyl ani no) - cycl ohexane A solution of 2.75g of

1-t ol uenesul f onyl oxy- 3- azi do- cycl ohexanet%l n 50 mM of ethyl acetate is 25
hydr ogenated in the presence of a catal ytic anount of pall adi umon carbon
(10% . The catalyst is filtrated off and 2.2 g of NNBOC-(D)-valine and 2 ¢

of DCC are added to the filtrate obtained. The reaction mxture obtained is
stirred flest erMicrpgliliiniy Tesiaceardingite Nodieral Gommitad for Céricaid@bpratory Standards s

Svgfor at @ceLE) 198% DehiieMIPARVBESY, N, SRS ETof itidh NHRGbERNY - 30 1.4
1- t ol uen&istépdibiliokests fqrdiar}eriaghat GrowAerebicalioo ripushibdition, Appieyegdr opanecar b

B\, TRl 0P Ll A STAATRY

6.5{ndi Habbiatord Stantiadds NOCGLS) VOICHS) No32&3VIBL-B8/ Mathnods For ABtiNicrobal
? gg( g ; ug%jnblhyl\%%&%né&@%%%g g_% o\/e& S?gr{cmr& ﬁéuﬁh‘%ﬂ‘t}%‘q’r) (% 597)

D. 14- O [ (3- (3- (R) - Am no- 2- et hyl - pr opanecar bonyl am no) - cycl ohexane-1-yl)-su
LLS%B a %}) )l( pbﬂe:qg%%mo?lsgatrlgﬁﬁa%m}véﬁ Mi?rg |rbfhe4abrz)l\3/re(|;r?cp ct:a(%gg S‘tggrl -mutilin
1-tol uenmui.cirowétW/&anba)uﬁoﬂmesba@a{habhaﬁfubmmtmme&:d&afabbpé fenecar b
onyl am no) - cycl ohexane and 0.7 m of N-nethyl norpholine are added. The 10
nmi xt iPe ¥BWEPREB-OTIJOAUGMIf or ca 8 hours at ca. 90C. The nixture obtained
is poured onto brine) the mxture obtained is extracted with ethyl acetate
and the organi c phase obtained is evaporated off. The residue obtained is
treated Wi anotheraspegt thedresant invaptiasuRievides acompauntof thadsesant inyentiomfosnd
subj ecte

14-0 [ (5 0350 R PYRTRAOAUREL Preforably a5 an anticrobiel, such g an aptiatc o0 ndan ¢
anyl - aceta;ntl-]an%mhIﬂ| lin is obtained. H -NVR(d6DVS0, 3501(~: M xture of

di as §re0| someres: 7.4(d,i HNH) 6.15(m1 H H19), 5.55(d, 1 H Hl4),

5. OS?m 2H, H20) , 4. 5(d,i H H11 )) 3.78(2xd,1 H, NCHCO, 3.9(m 1 H NCH),
3.42(t, 1|n-laﬁunhe))asset25b$mmﬂemhmmn:pr idnsia emms)qndmfghe)p%ent invention for

55 I SR ootoble & A 3 e icbbes b AR,
2H, H22, ofdisBasidmauded by Haytekiaap! seléctéd from Staphylococm Streptococm

N (1 (NS BL Y bt Bl S AREILAT ey S8l 5.9
1.012¢ ohnéhnmbemyl nmorpholine in 40 mM of CH2C 2 is kept for ca. 24 hours at

25. A precipitate (urea) is fornmed and is filtrated off. The filtrate
obtained is extracted with water, dried, the solvent is evaporated off and

the evapoi atfthrﬂferh§§edlll$e ty‘sanﬁaabntmnmucmstaenhemdcdimaﬁﬁ@ﬁroawcromer silica

|. 710 N-,BOC- Vi ] d h |
obt ai ned 91S4ases We&éﬁm adipistitiod s ashBlerti TsBd ph Sl fostaentan SBedha o
H, CONH) , afolinbeof?{ éarapdurid &Qﬁ‘e phésentinB&itizhie.dglin ﬁherrrH@k h.pharmaceutical
3.3, 3. 65( 2xm 2H, NCH, OCH) .

(F\>§2 (N—B’@Eof'pé?" val yl ) - 2( R) met hansul f onyl oxy- cycl ohexyl ami ne

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.



WO 02/ 0a-41~ -14 PCT/EPO1/ 07875 A m xture of 710 ng of

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

nmet hanesuivoedia4mci d anhydri de and 236 ng of N nethyl nor plcayErea/orsts1s ni
of CH2ClI2 is stirred at 25 for ca. i 2 hours. The m xture obtained is
extracted with 1 N HCl, dried and the sgjvent is evaporated off. 685 ng of
N-{R) -{N-BOC-{R)-valyl) 2{R)-nethansuifonyl oxy5 cycl ohexyl am ne are

obt ai ned.

C. 14-O[(N-(R)-Val yl - (R) -am nocycl ohexan-2(S) -yl )sul fanyl)-acetyl]-nutilin
in the fénmacive sompennstel theipsesent iRupntion raay be agministered: by anyrRopventiongt 588
mg of N a ( 5 | h- n 5 ; jne, 10
R L S S Ol e R i
dry eht hinebidingsnen-raspebleserat tormplatiors; os patenissallyn 8.t bnthe dombef ipigctaplenour s

at 90. F%Bﬂi&ﬁ?onﬁ@d&b&ﬁﬁgﬁ?to?ildb?&ll&,@g.siﬂ'tP((?fUrmio? n§¥§%’§F§§{sﬁ€o dolutibAs! e

-evaporation residue et acetate and water are ad hases obt ai ned
are s@parcegams, apel drdps. or gani ¢ phase is subjected to chromat ography over

silica - O < - 5 1), - am ' -
1) s anyp ity G yokBoN ey @ sl RRAXS P S ey,
940 ng ofe.dldn Snfilar doses and for similar indications, as erythromycin(s), tetracycline(s).

N{R) -V | - (R} -am nacycl ohexan- 2{.S) - vl | f an cacetyl]-nutilin-ipn the
For m or - Sufkiaiiohs Pg e SpRPSHTE e piksriip iR EnOG Sk Aoyl gty pllahs
di ast er eahighrare @egistant ddaidshelythtohtysinis)tetricycling(8).(2xd, 1 H H,4), 5.1
(m2H, H20}) 4.13{d,i H OH, J=5.5Hz)) 3.43(t,1 H Hll,J=5.5Hz}, AB-system (v
A 20193, 28, v B=3.23, 2H H22,J=14.7Hz), 2.95(m 1 H, CHS), 2.75(m 1 H, CHNH),
0. 65) 0. §he(aetvb &dmpdurds)dBithe pre8biat)invehtioB mal. bi/4dhiinistdred feHBp I6m 61GH3} 15

D. 14- & N-(R) - Val yl - (Rr.api nogycl ohexan-2(R) -yl )sul fanyl)-acefyl]-nmutilin
Dn e | BhRACeRN R A C R bl Foltaq. i) Ao 2HEpR SA Peimedl setbist fefrd oo
anal ogougpiorly e e foRR df hRoR4RITIThE adtivesécipdunds BHthesresdhtiflenadwinaRe i at e

starting materials, nanely . .
N- ( R) - ( Nfgsocof agalt exhiniy thersamerprdpnefactiyitiAg the pelive siRRoUNds of e presemad of

N- ( Ry 5 ( NyRightidrdn-fYed tohm: Ph&hctiRddaipohd® By ihepresert bRy Ry BE administsred

H NVR(dsDMSO, 350K, m xture of diastereoisoneres): 8.0(b,3H NH3), 8.25(m1
H, NH)) 6inthe(faim of-pharayacedticabcormpasitionexd, 1 H, H-4), 5.1 (m 2H, H0),
3.2-3.5(m 5H,H11, NHCH, SCH,CH2S), 30 3.6 (m1 H a -Hval), 2.75(m1

H CHNH), 0.65, 0.85 (2xd,6H, (CH3)CH, 6.9Hz), 1.08, 1.37(2xs, 6H, (CH3}18,
CHg) 15 In gwpthey gspecthe prespat iBventich firexides a phaymaceuling! sempesitian gamprising a

14-O | i : L L 0S: : ;
16 | SYBHBBYbr B P RERl LI Rt forn of a pramacautcaly
14- O20 ( CpctepiaiNe sali;:@1 and/orinthe Yo ;of arsolvatepin asspeiatian ijth -adleaskemeacet yi |

tili | a PCT/EPO1/ 0787~ Hz " ~CH3 OH R4 O (CH2
iy -k@gEPhé/m&EE&ém%ﬁg&%dﬁ C n _(CGH2))PHCR -~ s (crein

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



Rs RL O Q 10 wherein Ris hydrogen; R is hydrogen or a group of formula X
Il 1 - CRs 15 wherein X is sul phur, oxygen or NRIO wherein Rio is hydrogen
or al kyl ; wanat/oRs14i s ami no, al kyl, aryl or heterocyclyl; arRGT/ER01/87478
oxygen, R9 is additionally hydrogen; Y is sul phur or oxygen; R2 is hydrogen
or one or nore substituents) 20 Ra is h¥61rogen or alkyl; Rs is hydrogen or
al kyl ; R3 and R3'" are hydrogen, deuterium or hal ogen; Rs R, and R8 are
hydrogen or deuterium mis a nunber selected fromO to 4; n is a nunber
selected fromO to 10; and 25 p is a nunber selected fromO to 10; with the
provi so tﬁmrenarptlmobaue@naaryloeamosmon whigh IeﬂﬁQfULa&a-\@’@"Bafyﬁagﬁﬂhpound of of
formul a CH30H PCT/ EPU1/ 07875 Og "~~~ CH 3 H3C ~NH R P wherein R P is
-hydrogen or the residue of an amno acid. 5 4. A conpound sel ected from
14- O [ ( Athe prsehbihesrationZustherqrbyides/a )/ateeingmy]methbd for the prophylaxis and in the

14-O- [ (A I.' C

14-0 % § M?‘%r*?"ﬁ“fgﬁf“ﬁ%@ﬂ roﬁé@#‘%ﬁy% %"é’y é'%‘g? fdministering to 8 supject in

14- 04 ( Nné’ed gl sm#ntmauylehmmaeotnﬁe ym)oslut 6feengdmptmmt9ﬂt!he preisieht invertionfe.g. in

corrpound ord one of clains 1 to 4 in the formof a salt, or in
n 647 Peleindotost

the fornt E"8Pm of a solvate, or in the formof a

sol vat e. i 5 6 A corrpound according to any one of clains 1 to 5 for use as
a pharmaceut i c har maceut |.cal conposition conprjsing a.c ound of
By one. BpT \Sshie Bcis EPEas ok e braReT ek s BSBHENpRU DB GD

carrier G4l dildoueatvar@ee&ndﬁqgmsdmﬁle@fzetarnaagwtth@ammar BAB IR effdct eaﬁea?d \Ahl ch

conprises adm njsterin in need of such treaf ment an effective
armouif f°f§>‘€6'ﬁi968hef°8 Yapis wtmsn!aw;ﬁtw% Iy deses weuld beadsninistered evifFound

accor di ngynber §hy E@ %Cf @ 3Wedkd. Préfefred dUSEs lﬁ%nﬁk%thér”&é)froﬁQG 0425 ?0'5
. AH. AYHL. AF9. A35[. A AY50. Al 5Lr. A HLY. A35L. An9. AuL- . A359. AFHO. A3HL. AYL. A HO
. @[ [ 45 P@5 weight by volume, particularly 0.0125 to 0.025; and in foodstuffs from 20 to 400
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25 The numbering of the mutilin cyclus referred to in the examples is given in the following

formula:
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1" 24 hours at rogm tt(amperature The reaction mixture obtained is poured onto 1N HCl and
the mixture obtained is extracted with methylenechloride. The organic phase obtained is
10 dried and the solvent is evaporated off. 38.5 g of 1,3-bis-(4-toluene-sulfonyloxy)-

cyclohexane are obtained.

B. 1-Toluenesulfonyloxy-3-azido-cyclohexane
To a solution of 3.9 g of 1,3-bis-(4-toluene-sulfonyloxy)-cyclohexane in 100 mi of DMF,

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 chloride and subjected to chromatography.

1.2 g of 1-toluenesulfonyloxy-3-azido-cyclohexane are obtained.
H'-NMR(CDCly): 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.CHj3), 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.
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i MaBYSIC D. 14-O-[(3-(3-(R)-Amino-2-methyl-propanecarbonylamino)-cyclohexane-1-yl)-suifanyl-
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acetyl]-mutilin
To a solution of 1.75 g of 14-mercaptoacetyl-mutilin and 70 mg of sodium in 100 ml of
ethanol, 1.4 g of 1-toluenesulfonyloxy-3-(3(R)-tert.butyloxycarbonylamino-2-methyl-
propanecarbonylamino)-cyclohexane and 0.7 ml of N-methylmorpholine are added. The
mixture obtained is heated for ca 8 hours at ca. 90°C. The mixture obtained is poured onto
brine, the mixture obtained is extracted with ethyl acetate and the organic phase obtained is
evaporated off. The residue obtained is treated with a mixture of trifluoroacetic
acid/methylenechloride 1:1 and subjected to chromatography.
14-0-[(3-(3-(R)-Amino-2-methyl-propanecarbonylamino)-cyclohexane-1-yl)-sulfanyl-acetyl]-
mutilin is obtained.
H'-NMR(dsDMS0,350K): Mixture of diastereoisomeres: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), 3.9(m,1H,NCH),
3.42(t,1H,H11), 3.25(m,2H,SCH,C0O),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, (CHs)is, (CHs)47).
'H-NMR (CDCl,): ABX-system (va=3.15, vg=3.22, v,;=1.92, 2H, Hy, 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
1.01 g of N-methyimorpholine in 40 mi of CH.Cls 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-cyclohexylamine are obtained.

H'NMR (dsDMSO, mixture of diastereoisomeres): 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
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5 cyclohexylamine are obtained.

C. 14-O-[(N-(R)-Valyl-(R)-aminocyclohexan-2(S)-yl)sulfanyl)-acetyl]-mutilin in the form

of a hydrochloride +(RSR)-Diastereomeres 1:1

A mixture of 588 mg of N-(R)-(N-BOC-(R)-valyl)-2(R)-methansulfonyloxy-cyclohexylamine,

10 591 mg of 22-Desoxy-22-pleuromutilin-thiol and 35mg of sodium in 10 ml of dry ehthanol is

stirred for ca. 24 hours at 25° and heated for ca. 2 hours at 90°, From the mixture obtained

the solvent is evaporated off. To the evaporation residue ethyl acetate and water are

added, the phases obtained are separated and the organic phase is subjected to
chromatography over silica gel. 14-O-[ (N-(R)-(N-BOC-(R)-valyl)-(R)-aminocyclohexan-2(S)-
15  ylsulfanyi)-acetyl}-mutilin is obtained and is treated with etheric HCI.

940 mg of 14-O-[ (N-(R)-valyl-(R)-aminocyclohexan-2(S)-yl)sulfanyl)-acetyl]-mutilin-in the

form

of a hydrochloride are obtained.

H'NMR(d;DMSO, 350K, mixture of diastereoisomeres): 6.15 (m,1H,Hys), 5.56, 5.58 (2xd,
1H,Hy4), 5.1 (m,2H,Hz0), 4.13(d,1H,0OH, J=5.5Hz), 3.43(t,1H,H11,J=5.5Hz), AB-system (v a

20 =3.28,v=3.23, 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,(CHs)1s, (CHs)1s.

D. 14-0-[ (N-(R)-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(d;DMSO, 350K, mixture of diastereoisomeres): 8.0(b,3H,NHs), 8.25(m,1H,NH), 6.15
(m,1H,Hys), 5.56, 5.58 (2xd, 1H,H44), 5.1 (m,2H,Hy), 3.2-3.5(m, 5H,H;;, NHCH, SCH,CH:S),

30 3.6 (m,1H, @ -H-val), 2.75(m,1H,CHNH), 0.65, 0.85 (2xd,6H, (CH3)CH, 6.9Hz), 1.08,
1.37(2xs,6H,(CHzhs, (CH3)s.
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2. A compound of formula

R_T P R H,C
l:‘1
10
wherein
R is hydrogen;
R, is hydrogen or a group of formula
X
L,
15 wherein
X is sulphur, oxygen or NR;, wherein Ry is hydrogen or alkyl; and
Rgis amino, alkyl, aryl or heterocyclyl; and, if X is oxygen, Rg is additionally hydrogen;
Y is sulphur or oxygen;
Rzis hydrogen or one or more substituents,
20 R.is hydrogen or alkyl; Rsis hydrogen or alkyl;

Rs; and R’ are hydrogen, deuterium, or halogen;
Re, Ry and Rg are hydrogen or deuterium;
m is a humber selected from 0 to 4;
n is a number selected from 0 to 10; and
25 p is a number selected from O to 10; with the proviso that n plus p are at least 1.
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wherein Ry is hydrogen or the residue of an amino acid.

5
4. A compound selected from
14-O-[(Aminocyclohexan-2-yl-sulfanyl)acetylmutilin,
14-O-[(Aminocyclohexan-3-yl-sulfanyl)acetyl}mutilin,
14-O-[(N-Valyl-aminocyclohexan-2-yl)sulfanyl)-acetyl]-mutilin, or
10 14-O-{(N-Valyl-aminocyclohexan-3-yl)sulfanyl)-acetyl}-mutilin.

5. A compound according to any one of claims 1 to 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.

15 6. A compound according to any one of claims 1 to 5 for use as a pharmaceutical.

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.

20 8. A method of treatment of microbial diseases which comprises administering to a subject
in need of such treatment an effective amount of a compound according to any one of
claims 1 to 5.

9. A compound according to any one of claims 1 to 5 for use as a veterinary agent.
25



