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DERI VATI VES FOR ANTI BACTERI AL USE The present invention relates to h(g\/%ﬁ
conpounds, to.processes for their preparation, to phar maepeyiErratessos
conposi M’%Hk”ﬂg‘ﬁt aining themand to their use in nedical therapy, 5

particul arl y_apkbPaGietial ciiamapy . pEReArIoRs tiori ATIBRETRRGAPOEED of fornul a
(A), is a naturally occurring antibiotic which has antinycopl asnal

activity and nodest antibacterial actjvity. ilin unds
with a free Ofhgpresnunyngon W&éﬂsr‘e@?"%@g"ﬂfﬂ%f" p&?‘fe?sggf&ﬁg{cg%c& \(' | calt i on at
C 14 on tdeharAatdwicalygompositions conaining themhand o el wHPIWRGGLPEAPY' H  Egger and
H. Reisnsh%%mm}.mgg&{emghé@_ 10 1976, 29, 923). Repl acing the hydroxy

e

group of colic.este ' [yt Yoccudriti Andibioflc wikchI
N-1inked gr ougﬁ‘&&f&@‘g‘%?ﬁ%’%&ﬁ%ﬁg‘?‘?@@% i3 B el Tons

crobj al tiyv
i nt r oduci g 2enmycepleyPalFERE ARG ModrEs 2 ﬁ‘ﬁ"b‘iaﬁ‘é‘gbt %&g%'rf‘ﬁ% oter %P*?’%’%dﬁul a
(B), al SOwiionee OH at T- Bt inagtiveh Thhimpactafdurthes medifissianiahar? oBtkS pi otic (G

Hogenauer .J 'Oi:fﬁ'%él&k@&uh%& 1Y Bken idvesigitdd (H] Egged andzﬂglj:%iﬁhhﬂm, Biinibigis: Ver | ag,
P : D, , ' sS4 byna
nunbe nglgzés?e?e %?hi)t)‘géla%uslg %8 rl%?r'gﬁ % °€‘g§%‘hig %‘%ﬂ% ot iBoRg P e Iggge nauer,

e literatur
| oc. cit . jnothsr Qs ar Nuipkodgroumpyes o O ARPTNE PBERAHY '“%%@ri es further
modi f i cat inebdweingtaiietayigminwsthyriogroup givestho semppund pbiormaylp §8), also known as
14- 0- acy! ¢gLhamMicH RasaNRk Girinarl aritibiciici (GeHogenauan it #Asibjvricn VoV ,@artRa may

have a ra | ugs. ingludi optignal |y substituted heterocyclic and
Ro is ZSTg’ﬁnge%%Hldg?%cﬁ ger\lll/agf ?%9y8%whnnoval ent groups. WO 98/ 05659

(Smi thKl i ne Beechan) describes further 14-O carbanoyl derjvatives of

mutilin in which the N-atom of the carbanmoyl group is acyfYated by a group
whi ch includes an azabic lety. WD 99/21855 (Smt
describes further derivatiw mutilin or 30 19, 20-di

which the gly | ter at pogi ty i di.f
compounds, th@%%a@ 21" "'t he kgwé%@%%%ﬁégé s\
hydr oxy. The vast nmj o A, { he conmpounds exenpl ifi' ei n, however,
do not have such a sub .y In addition

19, 20- di hydr o- 2a- hydr oxy- Lli/n is described by G Schub H. Berner
in Tetrahedron, 1984, vol O40, pp 905-917. 35 The present’ invention is
based on the unexpected di scovery that certain novel 14-0- carbanoyl
derivatives nmutilin derivaiives further having a (2S)-hyByoxy substituent
have potent antim crobial "activity. Accordingly the present invention

rovides a conmpound of formula (I): -1 o )
P 20 rrpln this application, the non(-co)nvmtional numbering system which is generally used in

the literature (G. Hogenauer, loc. cit.) is used.
WO 97/25309 (SmithKline Beecham) describes further maodification of the acyloxy
group, disclosing inter alia 14-O-acylcarbamoyl (RaCONRbCOZ-) derivatives of mutilin m
which R2 may have a range of values, including optionally substituted heterocyclic and Rb s
25  aselected from a variety of monovalent groups. o
WO 98/05659 (SmithKline Beecham) describes further 14-O-carbamoy! derivatives
of mutilin in which the N-atom of the carbamoyl group is acylated by a group which includes
an azabicyclic moiety. . N
WO 99/21855 (SmithKline Beecham) describes further derivatives of mutilin or
30  19,20-dihydromutilin, in which the glycolic ester moiety at position 14 is modified. In such
compounds, the 2 position (a to the ketogroup) may be substituted by hydroxy. 'Ih.c vast
majority of the compounds exemplified therein, however, do not have such a substituent.
In addition 19,20-dihydro-2a-hydroxy-mutilin is described by G. Schuiz and
H. Bemner in Tetrahedron, 1984, vol. 40, pp 905-917. .
35 The present invention is based on the unexpected discovery that ccruu.n novel 14-0-
carbamoyl derivatives mutilin derivatives further having a (25)-hydroxy substituent have

potent antimicrobial activity.
Accordingly the present invention provides a compound of formuta (I):
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WO 01/ 74788 10 SEP 2004 PCT/EPO 1 /03594 min which: 5 R is a 5- dr0 SEP 2004
6- nrenbervegd oppdmdonal | y substituted heteroaryl group; and RETIEPOYAIEgs oOF
ethyl. In this series of conpounds, the introduction of a (2S)-hydroxy
substituent is found to inpart greater netabolic stability towards liver
enzynmes than the correspondi ngo2- ugsubs {ut-ed counterparts. 10 Exanples
of heteroaryl groups for Rl i Iu%ose D, ‘a”a 5 or 6-nenbered single

ring conprising | or 2 nitrbgema
het eroat om sel ected from oxyge :
pyridazine, pyrimdine, pyrazingy isoxazole, thiazole, imdazole,

pyrazole; or a 5 or 6-nenbered ring 3 nitrogen atons, for
exanple, 1,2,3-triazole, 1,2, 4-triazol®e—or~4 5/or 6-nenbered ring
conprising 1 or 2 15 nitrogen atons fused t®—-a/benzene ring, for exanple,
benzi m dazol e. Further exanpl es of heteerrylzg)oups for R include those
having a 5 or 6-nenbered ring conprising 1 or Hitrogen atonms fused to a
second 5 or 6- menbered optionally substituted heteroaryl ring congyising 1
or 2 n|tr atons Representative exanples of such heteroaryl groups for

5 ox0s Mﬁﬁ%w%w%@oéﬁooﬁ el PAEORa BBl 30 2] pyr i i i ne,

pyri md| RZ is aimyl entethykol . Preferred exanpl es of such heteroaryl groups for
R1 include, fan tigxameb 6f compolutts) e uwdmmﬂodbﬂeqzsaﬁfarﬁysawn&mﬁﬂ'@mawnt ative

opt i onal 8 GaHHGiv 6) al kyl am no,
(C1_6)al kﬁﬂgﬁk%&ﬁg?é? 1 Sta&m{?)o ang1 N- cont al ni ng %!roggi)g/%?yl such as 25
pi peri di rfmsuby Wﬂlc@l’f‘ﬁ;ﬁ be optionally substituted. Typ| cally Rl may
conmprllse one dixa!rmir-s of beterpary Lirpups foniheinclydethosecdharing a Ston 6-mamberedsmgle' ref ers
to, unl esing@bh@tisihg € ofiZhirdgeh at@h&ﬂwopﬁbnal]paﬁﬂﬂﬁﬂm{ﬂgaﬁh‘tﬁ&tbﬁfe’rdatﬁned aryl group

conpri se | lgb&&fﬂé ﬁﬁg HFﬁﬁ }Hﬁﬂﬁh Able
substi t uzsnté& iﬁ-mfn 0&9?‘% Eﬂ ? nc |)é11g_ﬁ‘|§)epy§l V\A’lg or. %%ﬁiﬁgart of a 30
benzyl grisRFAZols f 3 é*?’é%fﬂé?%ﬂ%‘? &2 hal ogen,
(Cl- 6) al kapms, éwry:mmplarlyz ?(@azols $. ﬁwmtecprla 5 @A memyered wnglcopyraising Ayt &
1- 6) alsky hitrdyeh @fotis Kused yod benieneaing| fofexhnipleg béityidazoley muﬂkgt exipleoof cyano,
Zf' f'gar bon&? arf TR Rips ?d?ié%a&&c(t&sé haAd@h agxs} EFhdHbered T em§ ing Lor2
y X
car banoy!® ?ﬁfﬂ gt "&rf'gsex hik %—cf"@aﬁ OrO%%Sﬁ“EVF‘sc)?ﬁ%’B%@ﬁugmf@‘{l ?%34"5?1526‘1& car bony|
aryloxyc&wUWﬁﬁpg1@¢§Fw@§ﬂgﬂ@ﬁfdlno (C1 35 6)a|ky|guan|d|no ar ni di no, (C
| _6)al kyl ani dRepoesesmtiveleamyplanvfisoch baroogidrppsfiyrlR ! it€ude, for efdmapliy| t hi o, (C
1 Jaldgy! syyeialeWrazideCoykiatdiad, vdroLd DBmpSbpyriit IOy akye,, heteroaryl, -2
pyrazolo[1,5-a]pyrimidine, pyrimidine, and thiazole. Preferred examples of such heteroaryl
groups for R! include, for example, pyridine, pyrimidine, and thiazole.
Representative optional substituents for R! include amino, mono- or di-(C 1-
g)alkylamino, (Cy.g)alkyl, (Cy.g)alkoxy, nitro and N-containing heterocyctyl such as
25  piperidin-4-yl which may be optionally substituted. Typically R! may comprise one or two
substituents.
When used herein, the term "aryl" refers to, unless otherwise defined, phenyl or
naphthyl. A substituted aryl group comprises up to five, preferably up to three substituents.

Suitable substituents for an ary! group, including phenyl when forming part of a
30  benzyl group, include, for example, and unless otherwise defined, halogen, (Cy_g)alkyl, aryl,

aryl(Cy.g)alkyl, (C|.g)alkoxy, (C1_g)alkoxy(C].g)alkyl, halo(C1.g)alkyl, aryl(C1.glalkoxy,
hydroxy, nitro, cyano, azido, amino, mono- and di-¥N-(C}_g)alkylamino, acylamino,
arylcarbonylamino, acyloxy, carboxy, carboxy salts, carboxy esters, carbamoyl, mono- and
di-N-(C_g)alkylcarbamoyl, (C}_g)alkoxycarbonyl, aryloxycarbonyl, ureido, guanidino, (Cy.
35  galkylguanidino, amidine, (Cy.g)alkytamidino, sulphonylamino, aminosulphonyl, (C;.
galkylthio, (Cj_g)aikylsulphinyl, (C1-g)alkylsulphonyl, heterocyclyl, heteroaryl,
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1 0 SEP 2004 WD O/ 74788 PCT/ EP01/03594 heterocyclyl (C1_6)al kyl andi 0 SEP 2004

het er oar 0éCl_é) alkyl. I'n addition, two adjacent ring cargeqigpofosi¥s may be
| i nked _5)al kyl ene chain, to forma carbocyclic ring. Wen used

her ei n, mlaerot:ﬁuiyt(zcl ' galky] and aereroamyicars)alic s &t ddinog, toRdiRGenyTing F";Fb‘lﬁ‘r as part
of al k04%ngrmaglgéqmé@wg(c§t§)ﬂkgéﬁe@m tbrfm:hmbogyajmpmgcont a| n| ng up to six

carbon atons When_used herein, e cvcl .oal al kenyl "
refer to group¥heRdisrdigFreipy c;mé adﬂ%lylr rgi%rto EXndua %WC]LP

subst i t utamdxy arulicdnilpky) strhightrapt bm@yl&qd@‘?% FOW@S' Ep E?éH(‘"é‘FRﬂ“ a&%"@fu p may

conpr up tywnddided ﬁgl;l&ﬁtthé fdﬂﬁ\i ycipalieflesmiicyclogikengl” rafer ts ghwps bayegt s.
Suita I er{%ub%gl tuen al kenyl , cycl oal kyl or cycl oal kenyl
groups i Jlgﬂ ero

h

(CL_6)al kyl t hl‘Hh“:rbS(“p?'-(t'{tﬁd’@‘é %‘Weyixfy? E’éﬁylé’j tyeh 3?‘{5}'%3(‘&"}% ma?%mﬁono- or di-
(C 1-6) aldp)tb&m-mm,sumymi ouificyiily um ipcvoshiErgnts. S bﬁybsaﬁtsnté&ré#@ t her eof ,
am de, 'ﬂf c cwaa@whcpaoam 1 Ebapskivdlgieanyterpoaryinhetironyelyl,

(C1-§pal K( usﬁ 0&] (SHKPIRS; Lﬁ)ﬂﬁcbﬂparyl(ﬁy@)’awﬂ&hmanﬁhnhﬁh@geﬂr diWwien used
herein t égillﬁgﬂnmﬂbc“cl%gl%wcloa%ﬁ&l é&?&n c%{e herb& :ﬂ'fudE %elwl ess 15

ot her wi se(%dl r|n swt bly
cont ai ni rgglamﬁlnﬂdcﬂeﬂ)‘i‘lkylﬁ'éﬂ‘é\“@a?’ﬁﬁg‘% F‘f@" Y % i s selected

from oxyq.g,lamxplag,ﬁqgﬁ mand sul phur. Each heterocyclic ri ng preferably has
from4 to fefagehgwm tefs k8o P11 End RelchiR R R a5 QRS [ © 1 ng

system may inc %“Sc?a |c ri N need |

het erldcy cétherwise ﬁgﬁneémoaﬂéw%ﬁb%’m ClTIES Y Eyf(?f“ﬁ %’up may_conpri se
Up tO t hripersdsdiad inteaciniire, eacPofwhich i splepted ﬁrbrgtopcw@rwtwmaa PR -OB4PEY v |

group is sel&st ,ﬁ%&rfe%grha@ﬂdmww Toprefepablylesrd, ribedtome Adéseded as suitable
aryl substituents. ol t abl
yr su h‘ilﬁﬁ%"gglé CHog s Stam rﬁﬁﬂn{lﬁi&a&oc}ﬁ@ {h8{ 4Rd nB&L REIE oblly orReU y

I ncl udes, FrW se a nono- or bi cycl I c heteroaronatic
ring systW@‘b’ﬁb‘FT’%& ng up to four, preferably 1 or 25 het eroat ons each
sel ecated fr om Wy euhstitteds alaptamocynly] B‘GPE)WEY?OIEH@H“P%‘@T SHRGR™S-f rom 4 to

7, preferp,lgkatab@ DEubStimért i adbRrSRyci godudyis bdletddditont oy mubtho: gronp ng syst em nmay
i ncl ude a ga,%e ) %C{iﬂc(& Elﬂﬂble\ﬁﬁ?&xb?h'tlﬁéﬁtkt“t ed, a heteroaryl group nmay
conpri se b P hree su f tzaﬂ;:l ﬁ;d§Uble§s fin

het er oar yl groﬁ‘ﬂ"e}’é‘s 81? Wbﬁh?f?@fyg BURhEFERbeT or e g ¥ é' @%O as

sui t abl e aioyd- o bivgtlic heteneasomatic Piog Y SR Wﬂwgé’tﬁ%f‘!"f’@é‘ﬁ?‘% Ytl\% or nore

di ast ¢ eoL&AORbSs eRh sBectpdf6h bkgzen) itrdgeatnd silghuat Eash rinp eap bevseram # kv ent i on

i ncl udes egpﬁ%fe{m{yxgt 4ol oA SR SR TRASo it e g tiRtide o The

2- hydr oxy- oun formula (1) are of the 2-(9)
conf i gur ac#BeFYcligiRE er red conpounds of the inventiop include: 35
6- Ani no- 3- pyr i #ieplsobstibuedy b betenganyl ErouR My SomBSiSe HP) 1t WS4 ester,

2- Ami NO0- 5prdpytatlih dibRptuet o betetaarylapmoug insstlatted-f08) th goup kerrabefbregefiardest er :

30  as suitable aryl substituents. .
Depending on the substituents, two or more diastereoisomers may be possible. In that

situation the present invention includes the individual diastercoisomers and mixtures thereof.
The 2-hydroxy-substituted compounds of formula (I) are of the 2-(S) configuration.
Preferred compounds of the invention include:
35  6-Amino-3-pyridinylcarbonylcarbamic acid 2-(S)-hydroxymutilin 14-ester;
2-Amino-5-pyrimidinylcarbonylcarbamic acid 2-(S)-hydroxymutilin 14-ester;
© 2-Amino-5-thiazolylcarbonylcarbamic acid 2-(S)-hydroxymutilin 14-ester; and
2-Amino-4-thiazolylcarbonylcarbamic acid 2-(S)-hydroxymutilin 14-ester.
Further preferred compounds include:
40  3-Amino-6-pyridazinylcarbonylcarbamic acid 2-(S)-hydroxymutilin 14-ester;
{2,6- D1ammo-4-pynm1dmylcarbonyl)carbamic acid 2-(S)-hydroxymutilin 14-ester;
(5-Amino-6-methoxy-3 -pyridinylcarbonyl)carbamic acid 2-{S)-hydroxymutilin 14-ester;
{5-Amino-6-methoxy-3- “pyridinylcarbonyl)carbamic acid 19,20-dihydro-2-(S)}hydroxymutilin

14-ester;,
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2- Ami no- 5-t hi azol yl car bonyl earbami ¢ acid 2-(S)-hydroxynutilin 14-esf &rSEPaGg
2- Am no-wWeehr418®| yl car bonyl carbam ¢ aci d 2-(S) - hydr oxynut ielcrnepbiesses er .
Furt her preferr d conpoupds i ncl ude:

5 At no- GBI BT RE S BORPFEEHbia grid 132Pdihydiody (Shjusisxymuiin Kresim. est er
(2,6-Di aﬁﬁmecrpyxnylwehynyildlwltﬂmbwnf)]wbamm@d 2 Sph@irgxSmubiinl 1 dxsterut i | i n

14- est er ;;2-Meryfithing-s Doy marshnny hé&idn §.o0dihy &AL DEIYIhG drdgrkhtilin
2-(S) - hy r% t|||n 4-ester; 5- Ami no-
pyr

6- met hoxy- i di nyl car bonyl 2 %P a} }&J

19, 202 di K§rdrae ety rRyxidinyicaTbepyle a@g&aérdz S dvdrogyputiipoif-esigr 01174788
PCT/ EPQ /(&-B8ethylemw pyrBlimyaar tenylydagarbonyd 3-€3rhydrmixgmattind] 4:&st2endi hydr o
2-(S)-hy S%YHWxﬁlhb@ 18§ kcSbonyl)carbamic acid 2-(S)-hydroxymutilin 14-ester. .

[2-(1-Pi Seram%‘:ﬁl qp%?rl ?n di ng')ﬂ%ﬂ u%él 1 ca(r a¥r1 c )gr(lzl d 2-(S)-hydroxymutilin
14-ester 'Y { y €ar bon 2/@ carbanzic acid

1 9, 20- di rﬁwﬂﬁnoz qafyérmgdm cpbopyl)catbamic asid 2-65)-hydroxymutilin 14-ester;

( 6- AT no-(S-Amdhdr6-nyetiDxp i pydtiding | cacboby el bp s doidni 92 0adihytir &2 SHryidyeokyauetirlit i 1 i n
14- est er% cgt@r Di net hyl am no- 3- pyri di nyl car bonyl ) carbam c acid
I

2-(9)-h

(o Mot by RGeS oA ERbDREADE ped 8 ety 2SR dsompu i it | n

14- est er (6mn@¢blmr&pmymmywmmd 21&%9rhyé@xymunlm 14-ester; and

(5- Am nO-(ﬁAﬁﬁﬁh&lﬁépy'n&zﬁMdafﬁoﬂMbdiﬂfabWi@ @)y dioRyractilth RK-éstegy- hydr oxynutilin

14- egger ; 10( ﬁorpasgm ﬂ?{:&ﬁﬁg BY haE Ay RAThEfoRf! Hd, if

g- g Ani ﬁl)h ! Igépﬁg' teg %lwﬁgqs s invention includes within its scope
19, 20- di bspenhmh(l wwmaéwﬂﬂﬁ Forpputds cegtapying variable amounts of water.

(6- Di net hyl aniThec3mpytinidslhdytdastb @R\thyeRtasbasitably flovidddSh sibsanaalyPutd | i n
14- eSter :%Wore& g‘a(‘l@as@S@Xﬁ:hx‘i%tQ%lkﬁﬂ&&?@(w Gl t& Al atlcast 75%
! S’/ y be in

2- (S rox

xS LRI | i GELTRRN. SShSh S} Pt T RiCTesh hipast Sovg aiky qsr??@riv PS8 eonal |y
be hydr atpet, @iip@@ﬁnmp%hrmmicglam\aéwmbﬂwmm udes within its scope

st oi chi orret ri Comjsbundsas tikdnvdation tat ARCLENER gedupisatindsng amaid sabiteueanount s of

wat er . %@wmerr @%&%&qxwa& sadl | 0 &Ma\hﬁé)i.ya u?%‘b din

substantla pur,.e xa st 5 t | east
60% gure, 'ﬁb%é‘ @6@@? "a”t‘"}%‘igf"n@%g}’%aﬁﬁ 8@@?&5 %ift teast 85%
pur e 25 norGompouttdsio Bieyinveptionshayingdnts ahasic an@srpadrapqn}rcmawbegttm@mofpure al |

per cent agesttdpions) gmﬁaﬂ(ﬁﬂbrﬁﬁaﬂd)f&& basic ghitbe\we Il me@bsae (ufdise cafbokip grouplvent i on

t hat Contﬁh,‘% Eﬁﬁﬁc am no substltuent may be in the form
of afre sa@e‘loa?%af\acg L a%&g 2%: ngloua?d n gm di ¢ group
such as a car c?'i?’“’é’ﬁ‘ﬁé‘t‘hﬂ:éf’ﬁ Bon spits foghy ‘ﬁg*&g% f¢Fcal Iy
accept ab|Bighley, an mnl&nmdrﬂ@mf h’@W-rﬁéehthoﬁumblnsn@smeMc thebasi ¢ and an
aci di3e Cﬂﬂ&ﬂb&hlﬁﬂéﬁ bﬁldat& indendtiunesulhonatyyi paitieGlafly the hr@dobhladdh. t i on salt of the

basic centre Latts irfdtudk RfpsCads b9 ERHIY) Bighley, and
Phar nncelt/lox&ﬁous)é fl %’% ]I’& ﬁfﬂésl ?J eSu?tagEJsal m%ji?; alkali metal faltsysuchas

the sodivm and potass:um salts
In a further aspect the present invention provides a process for preparing compounds
35  of formula (F), which process comprises reacting a compound of formula (II):




Phar maceutical |y acceptabl e acid-addition salts include those descr it BeXkPoili
Ber ge, “Eia?“%, and Monkhouse, J. Pharm Sci., 1977, 66,pcCiivifi/ 08t abl e
salts include the 30 hydrochl oride, naleate, and net hanesul phonat €;
particularly the hydrochloride. Pharnaceutically acceptable sal t@&}incl ude

t hose descri.bed b ' Such ds anf i pSaidR2 1977,
66, 1- TS RNGFE R oY P WRraskh B iron Bl ioreMalB 6Ly Ayincal

. abl'e sal t's 1'ncl ude al kal i salts such as the sodi um and
pot assi uffas&rrembefope fipeh ¢ her agpect the presepf .i nlv%}ition Er ogéi dedz a
process foth apaeyiasocympecoffoondR 70 frowhich B ‘%15)1,1 PRIt onpr i ses

reacting \‘A’/ﬂ“ eshvertdie ihemitufor ifstahde 2 go SEPriRiDE 2 POLEIIFIRIBEMURIARPOL/ 03594
(rr) mn %§ and Pn%& /drogen or a hydroxyl protecting group, such as
an acyl @roFrealisgngy neyes

_ | s hereinbefare defined;. w.t I isocyanate
of formui(a RPAEINED?EFPURIY W%?A" $¢§‘°ﬁfeq3'§"%I¥?%g¥%grsgﬂaeei? ?ﬁ% 5 or a
group convefekpeblieety,nto R1, for instance a group conprising a protected
S“bStit“gﬂt an@x{iﬁ%Qgro%B‘iUN’t@Ré,afBiﬁ&taﬁd&deﬁlévimtm&eﬁqggr@m) deprotecting a
group X d7or P To gen rl?t%o@%g%x%ﬁ 19f,guUps at position I 1 and 2,
respalt i @ %nvf%’?gﬁéﬁygsii%g a o‘%’ A to Raié, for instance renoving a
prot ect i i) bydsegenatingghy vyl EEMPEF BISHIPrd 2 9 B RFYLEAMSt her group R, and
(d) hydr ogenatprefgrablieitys deyirabipr touge a¢onmpoyad ¢ W@)Wb’hﬁhhﬁg&aﬁwi gr oup.
Preferablayeigjdhogﬁ rgpeggﬁga\@b‘g,s.to use a conpound of forrmula (I1) in which both
P and X “ar 'dr bxyl . protectin : G i ; easkEwdhave been
previ ously des%/lFﬁ'lB‘é c?ﬁr%ﬁ#ﬁ?g%&gﬁgm\}% 15&85?‘6‘?595‘825(3% t hKl i ne
BeecHhan) .98?%65&)@80iﬂ$ﬂlnsﬁei?3?mhg acyl isocyanates are described in the
literature. Foye@sdsmt preparingeyy! iayyabatepare gesculrdyy the disgsatiisn Fof examplaci d
chloride é@' 1@% wwbﬁ%&‘ggﬁ omaeﬂgcﬁloﬁee gzlf’ecsocmiw}a silize cyabyte (i doC k( and
Angier in J.. : , 27, h- Jnltnd gRCyanate (e.g.
as descr iqfé"dibﬁgrg “é&q%ké’n%%%gjﬁro%}{'i?é} é@mé'ny;:%egrr ﬁl?)éggln Hﬁ?ﬁ%) 33), or 20
tri met hyl isecygiats e gedeaerived By fiteries agd Jeships §A80 Bhe FIENARV 6T al . J. Gen.
Chem 20USSRmef§%eTlyl is@QadatRE7)s descriaed bynSheludyakoyeh el Jue Lders dfpPBn é9,7‘7t ol uene,
chl or of or §5¢1 HogH iR b HetaREt sith od belzerh, Biblepe, ahlorsionen, dithtosmestans,ek ¥.2- t hey
may be prepared. b treati.ncq é}r 4% ugﬂ,@gg}ﬁ%}ygﬁjde

i 1phlon . Al Hy eprépared by _
e i o bt Moo
e o e ey K e

- bs Tg {19932 /e :

roc iFAVolr'vés reactj.on of . a ¢c ound. . (11
\F,)Vi th an acid e formation and reaction of the at:ylI isocyanate may convemcmly Ea?xtnéH"Au@m( )

one process. This typically involves reaction of a compound of formula (II) with an acid
chloride RIACOCI in the presence of silver cyanate and a tertiary base (e.g. triethylamine,
diisopropy! ethylamine, pyridine), usually triethylamine, in an inert solvent (e.g. chloroform,
30  dichloromethane, 1,2-dichloroethane).
Thus, in a further aspect the present invention provides a process for the preparation
of a compound of formula (T) which process comprises reacting a compound of formula (1)
with an acyl chloride compound of formula RIACQC], in the presence of silver cyanate and a
base, such as triethylamine, and, thereafter, if necessary, carrying out one or more of the
35  following steps in any desired order:
(¢) deprotecting a group P and/or X to generate hydroxyl groups at position 2 and 11,
respectively,
(f) converting a group RIA to R1, for instance removing a protecting group,
() converting one group R! to another group Rl and
40  (h) hydrogenating the vinyl group at position 12 to form an ethyl group.
Preferably, it is desirable to use a compound of formula (II) in which both P and X
are hydroxyl protecting groups.
Suitable hydroxy protecting groups are those well known in the art and which may be
removed under conventional conditions and without disrupting the remainder of the molecule.
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i n whpch &ﬁﬁ&oﬁea&d?%faﬂ,ﬁmm&{)me P Bt 86{afi6h SHRUDSO-cata Ie hydroxy

pr ot ect [ renmoved
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groups S%&llp@ﬁuchfa@rfot mstaa Ceialkilsilglaly biSs baghnkBbod) 30 eregrooranbaylyl and
or ganooxy 2 HoPHRENE e ﬁauylwcafbeﬁ} ang mow elcborlyPaigcar bonyl,

4- met hox @ﬁ ca ni trobenz onc ative
val ues f g %@?’%M&éﬁ% e ostie el PO R ol

pr ef @Pablayyldrais, domwcammm@WémxlvBmvauleréssuiteble xmingpraierdingcet at e,
di chl or Oaﬁalp@ﬁxﬁhﬁlé aucbﬁydm‘bioﬁylu@mﬂmeytahglomﬁﬁamhldyd-hmbﬁdnuﬂbmﬁmbﬂﬁ.e Af t er

formation of t i qﬁﬁéh\@m)@gmwgp argm},rgéuc a‘% groups may
b d b it m&.@gﬂ@(‘xj S oot
AE R e d e s e ol

car boxy, solvntoush @reéhxmﬂlmt% n@mh dioxane, o etrahysisefurap, eitherdrefane er afier @Fect i ve
G oups i neafBafdyiation dfa dorpBinsl offornfula W). G eene and P.G M Wit s,

Yo bxy. i ot ec LT i fo (RSl o8 X o ny B BN ot e s
P TSt demetiates y Roh &7 PUISE THarcBriog COP RS S BaME Thnd
or ganooxycar bohgdordinglyipa ﬂ@'ﬁ’éhaSaSCL thepreseptinyention peyides, for aawmtmy&ar bonyl ,
4- met hox yfoanay (IOye ehidhdankd 3o4rel hydroxy! protecting groups, in particular an organo-
30  carbonyl group, for instance a (Cj.g)alkylcarbony! group in which the alkyl motety may be

substituted by from 1 to 3 halogen atoms, for instance trifluorcacetyl and dichloroacetyl.

Preferably, P is dichloroacetyl and X is trifluoroacetyl. A preferred compound of formula (IT)

is:

(25)-2-Dichloroacetoxy-11-O-trifluoroacetyl-mutilin.

35 A compound of formula (If) may be prepared from mutilin, via an intermediate 2-
diazo compound, the preparation of which is similar to that described by HBerner, ef al. in
Monatshefte fur Chemie, 1981, vol. 112, pp 1441-1450. This intermediate may then be
reacted with a carboxylic acid to give a 2-acyloxy-mutilin derivative. Typically, reaction with
dichloroacetic acid gives a 2-dichloroacetoxy-mutilin derivative.

40 A preferred synthetic route for compounds of formula () is outlined in the following
scheme:



ni t robenzyl oxycarbonyl . Particularly suitable carboxy protecting gr&dp$EP 200
i ncl ude Wkoa74288d 20 aryl groups, for instance nethyl, et RAT/ERM /039Ny | .
Particularly suitable am no protecting groups jncl ude al koxycar bonyl ,

4- met hoxybenzyl oxycar bong? and, 4- ni trobenzyl oXdyxar lsty! . Conpounds of
formula (1) in which R =_H be prepared by regducing a vinyl group Rl
by hydrogenati on over ] \di,um cat@ %stRs(Cb-: D% Pal | adi um on- car bon)
in a solvent such as etuhy cetate, et hanol "ne, or tetrahydrofuran,
either before or after™ > 0

(I'l). Conmpounds of formlg*t#l) in which P and X aﬁ_'aoth hydr oxyl
protecting groups are novel internediates which ar House'in preparing
conmpounds of forrmula (I). Accordingly, in arfdndiRr=RA9pOTHOt he present

i nvention provides for a conmpound of forrmula (Il) in which P and X are
hydr oxyl protecting groups, in particular an org rm)l 30 carbonyl group, for
instance a (Cl-6)al kyl carbonyl group in which the,'al kyl noiety may be
substituted by from1l to 3 hal ogen atons, for instance trifluoroacetyl and
di chl oroacetyl. Preferalgy,, E&‘l s dichloroacetylgand X is trifluoroacetyl.
A preferred conpound of fpPh (1) is: (2S)-2-BX *ﬂ)roacetoxy I
1-O-trifluoroacetyl - myjg .l 5 A COﬁ?_L und ofyd @ a.{11) may be prepared
frommutilin, via an | ntwe Ji at e Z0 conpa t he preparation of
which is simlar to thardeskni bed by HBer ner, N in Monatshefte fur
Chemi e, 1981, vol. 112, ppI#dl- 1450. This interrgthdte nmay then be
reacted with a car boxyl ic acidN,to give a 2- acyl oxy- mE&HOH derivative.

Typically, reaction with i chl oroacetic acid gives a
2-di chl or oacet oxy-nuti |l i n dM vative. 40 A preferred synthetic route for
conpounds of formula (1) outlined in the following schenme: 6 WO

01/ 74788 - 0 SEP 2004 PCzT/ EPO1103594 CHOH R3 and R4 = Hor OCHO if (ii)
0 = ~ ~
CHOH IM 2 OCOCHCI 2 OH R ‘_‘\,40% R % OCOCl =3 R A R 8000[:3

HO~ e (v) HO»

2
& OH

]} vii

¢ o
OH OCOCHCI,

using the following reagents and conditions:
(i) ethyl formate, sodium methoxide, toluene, room temperature;
(if) KOH/EtOH, room temperature;
5 (iii) tosyl azide, triethylamine, dichloromethane, -10°C to room temperature;
(1v) dichloroacetic acid, dichioromethane, 0°C to room temperature;
(v) trifluoroacetyl imidazole, tetrahydrofuran, room temperature;
(vi) RIACOC], silver cyanate, triethylamine, dichloromethane, room temperature;
(vii) 0.5M KOH, EtOH, room temperature.
10
The compounds of the present invention may contain a chiral centre, and therefore the
above processes may produce a mixture of diastereoisomers. A single diastereoisomer may
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sol vag edwa by ggpﬁdmedbp?r&@g&@uadﬁs Iﬂfphilﬁht‘ﬁarﬁ i nvention are al I ovved to

crystallise orpare rec ani.c, sol ve o ve
crystallisatjo r”ﬁ @laccgcehﬁg% gmt"ﬁ’r Y ag? sé’l“lablﬁgmpv?%ad%?u P’&"Tey sone
of the c&?ﬁ!&‘of&‘ﬁﬁ%ﬂ e attl?ﬁSESQ/mmW St aneﬁQﬁ pFe.Advantasgously %té@aus%ﬁf’/m lised
from sol pemnfseferablyai ast@5Uerues, molmprsﬁmbly aé&aﬂ)ﬂ@ﬁtﬂs efechyigaelkisonsumy be

present pite] amepe&rexégalbun@%a@m@éaﬁ;w m Aﬁ%b&@ oPlOCHANESRS of i | |

st t bl
ssualdy Braiacorialb Ul iUl GRS et
The conpBWA éhﬁwgomaowﬁér Phtesitadsamapenddiirestsmple provisgentingn

subst ant de&ivagive) snieablef for pharthaeuticahngel e at | east 50% pure, suitable at | east
60% pure, advapt a&e&vﬁ,wn@h a|s€%§:tludz5pﬁanﬂébre§meaﬂ§' @éc@fs@mexalestanhqa%&au@é% pure,

gle); gem gégéaﬁﬁ%oémgsaﬁ? lgf’ee"é gséagoﬁﬂ‘%wm 5 fﬁé H’IT W%'Eﬂ%pec?rf ﬁFg;g pur e form

of a2d5 EsisetTcaEBeENAFEY o basiheropp ks mmbprageparﬁ@)by saltanshange e used in
t he prepasmventinalaharmenore pure form of the sanme conpound or of a rel ated

conpound (for A%m&n%alﬁ%iﬁﬁ%&qﬁda&mﬁw AT r rorlghaRhRedtRhly
Pphar rm‘ceUt I Cmablc 43 Hie latter case, such salts may be useful for isolation and purification of the
compound of the invention, or intermediates thereto, and will subsequently be converted into
25  apharmaceutically acceptable salt or the free base.

The compounds of the present invention and their pharmaceutically acceptable salts
or derivatives have antimicrobial properties and are therefore of use in therapy, in particular
for treating microbial infections in animals, especially mammals, including humans, in
particular humans and domesticated animals (including farm animals). The compounds may

30  be used for the treatment of infections caused by, for example, Gram-positive and Gram-
negative bacteria and mycoplasmas, including, for example, Staphylococcus aureus,
Staphylococcus epidermidis, Enterococcus faecalis, Streptococcus pyogenes, Streptococcus
agalactiae, Streptococcus pneumoniae, Haemophilus sp., Neisseria sp., Legionella sp.,

Chlamydia sp., Moraxella catarrhalis, Mycoplasma pneumoniae, and Mycoplasma

35  gallisepticum.

The present invention also provides a method of treating microbial infections in
animals, especially in humans and in domesticated mammals, which comprises administering
a compound of the invention or a pharmaceutically acceptable sait or derivative or soivate
thereof, or a composition according to the invention, to a patient in need thereof.

40 Compounds of the present invention show good activity against Chlamydia
pneumoniae. This has been implicated in heart disease, in particular in promoting vascular
infection (see for instance FR 2 771 008-A1, Hoechst Marion Roussel SA). Accordingly, ina
further aspect, the present invention provides a method of preventing C. pneumoniae —
induced atherosclerosis which method comprises treating a subject in need thereof with an
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Conpounds TS presen‘fma‘nnvent ion show %god activity against Chlanydia
pneunoni ae. Thf-empeindpetihe prgsant myeRign ey he alse wisderdbeclinuipatiparor redystion i n
pr ono2d ngofumsat viraiege ofiphthoganarba¢esesichns 5 ratandé ikffeidzaé, (Sl pB&BroRla antidEChst

Mari on ROMS&PAalS h pad¥e@Ia¥ cidHiladon bfthénash Mrpﬂb;aﬁxeﬁségam&rﬁﬁ b?'il?cse“t
i nvention adPi Ovhc{_]es o"f‘ﬁ comg%mggt'thgr eve@mvgxguon the[%g!:o Kocqog‘ué%ly | n%ﬁg‘eea t her eof

at her oscl eTosr s
with an -@PF%SEWBM iprsnipn proyidss fophe uspef a/mzmrl%q f%wwoaﬁw nt of a

conpound pifanhaentidally @éceptabile singralenektiot of wivatd theredt)in theymanufaotueofused i n
ﬁo nbi { z‘sa: { RBdivinidht &dhp&ﬁtfd;raﬂhﬁ}ﬁfﬁﬁﬁﬁ £ thé hazalad oy, forlrQivcRg WF alrmetmgrtﬁé dence of
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invention provides for the use of 2 compound of the invention or a pharmaceutically

acceptable salt or derivative or solvate thereof in the manufacture of a medicament adapted

for administration to the nasal cavity, for prophylaxis of recurrent acute bacterial sinusitis or

35  recurrent otitis media.
The compounds according to the invention may suitably be administered to the

patient at a daily dosage of from 1.0 to 50 mg/kg of body weight. For an adult human (of

approximately 70 kg body weight), from 50 to 3000 mg, for example about 1500 mg, of a

compound according to the invention may be administered daily. Suitably, the dosage for

40  adult humans is from 5 to 20 mg/kg per day. Higher or lower dosages may, however, be used
n accordance with normal clinical practice.
To lessen the risk of encouraging the development of resistant organisms during
prophylaxis of recurrent otitis media or recurrent acute bacterial sinusitis, it is preferred to
administer the drug on an intermittent, rather than a continual, basis. In a suitable intermittent
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t he devek@pipaid phkmiReitRhinicceptapdniveting sgentspfpr expmmpbhsodiai Buoyl sulphater r ent

otitye MRelL Eﬁfé'is b doaial adori B dtRIds Mell khous intdobmalipharntcéutiedler red to
adm ni st er rug on an intermttent, rather than a continual, basis. In

a suitabPEMfternittent -9 WO 01/ 74788 PCT/.EPO1/ 03594
Oral liquid preparations may be in the form of, for example, aqueous or oily

suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a dry product for
reconstitution with water or another suitable vehicle before use. Such liquid preparations may
35  contain conventional additives, including, for example, suspending agents, for example
sorbitol, methyl cellulose, glucose syrup, gelatin, hydroxyethy! cellulose, carboxymethyl
cellulose, aluminium stearate gel or hydrogenated edible fats; emulsifying agents, for example
lecithin, sorbitan monooleate or acacia; non-aqueous vehicles (which may include edible
oils), for example almond oil, oily esters (for example glycerine), propylene glycol, or ethyl
40  alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid; and, if
desired, conventional flavouring and colour agents.
Compositions according to the invention intended for topical administration may, for
example, be in the form of omntments, creams, lotions, eye ointments, eye drops, ear drops,
nose drops, nasal sprays, impregnated dressings, and aerosols, and may contain appropriate
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recurrenfyoqdipysgst i s, drug substance is administered on aﬂqi,ﬁ,;m}agssj,'s
-a small nunber of days, for instance from2 to 10, suitably 3 to 8, nore

suitably @aeetitiohalddyiivest eluailg) foi &dafmple, pasciatineshailvegisnepsntdrdg af t er an
interval Jngﬁadogis%(rﬂ iR iR oM 4dRAShS QYBhofcaP RrnEngs ais. for

instancewﬂp to S nont hs. lLess preferahl the dru ubst ance may be
b ot St eF iR ePRpeE B PR ReT GRTTRy fo e Vispi o amBit BGR HOR Pba’ f or
i nst ance eleyletcaholfonlotiens agd pquepsybasasder spragp hSHch rargers may censtituteeivmot i ti s
nedi a O SReHTY% eNiboat 98YS bf Weighrsfulge forhsiaine Moteusaddlyithdystitlicasktianesy ©r t wi ce

a day. S%OL?@%/ID gfcté?tcﬁqﬁcsi{o £idps adm ni stered during the winter nonths
Al i ec '

when bacter] | oNS suc S. recurrent {?itis di.a_and r.ecurrent
sinusitis tendCPEBPERIGHSAEFORHRE/ Q! Y"“?ﬁ'émi%‘dﬁf gtoews@mmwe

admi ni st eadsitiontto thecibgegmap filsé cantaig2 §8raidsl antoQAgmmatpni agant; for axample,0. 1 to
0.2ng, i npgapdhdfiesdril, once or twice a day. Mire generally, the conpounds

and cQnposi ti oegmggsqtggng a4 b1 DA 20 b PV OLIBLAEAL, Bicn

adm ni'stration T h any conven wa man or .veterinary

medi ci ne, mabyomFwymwnﬁlrﬁuaﬁ%é?wé’ﬁiy%fwmk cgeps RufiE PG 81Yeerifes,” £ ur t her
aspect, the pr Esmpbsitions ecdording tortpyindension intdndedrioc parenteral adnumistpadion miapn
conpri si NghnReGGIRNYNS 167 uhit GodaBY Biink, Gihie may RRéfIRARMliLiaatH YoREa@AL abl e
S o nbl EXAENE VAL o ¥BhE pleREA T RTLIST lhchiin? R U LEROEUR ©21 Y

accept abl YT er=or "exci cO , . sitions accordi ng
to thE i neeINETtBHoRHFdTBY RersithersgRyndedror disenlyssim theyehigle: ﬁwrgﬁ?gvmsout e, for
exanpl e osdltjons,ahé aetpoond pay brdissobded inMTwaerdfonmirsiion and Slgmsteniisedvéfore exanpl e,
be made UReihgifiEEn{oQs sitstle Hialdratipoule AP B thenBeilde AGvati@oulgs, | ozenges,
creans, syru sprays. or | k.qui r : or
suspensi o %‘,vg@ﬂ“%lhad@rf‘?‘ﬁls lﬁ%lll‘lfhgg’ rrfgrl eg(%rglgﬁf %%Al %E%I“h%%é’ HEAR l‘5%'? 'saglh :ﬂéfﬂ?{cg)l?m for

. . or 1 p. s
par ent er aPseatHFRm b disspived in b5 velnslecIn Qgder & enhapgetig Stﬁarli’.‘htff'agﬁhéf uig e apsul es
for o2@l eanpasitiohmetyibe fropenafisebding Hilkdd intd deagd, 4ndithn waterdemayed W8ercont ai n
convent i 0RahuRXfhie PésBRhg diy19ophalised povddr nix BH¥RIbe sealidrifl iR giadgedy s, for
exar’rp! € 3 c'be@fm 1 %ﬁ\gﬁ'o?ma%? i'o@ﬁﬂj%’:ﬁoﬁﬁ{a e F“éyp}x&{ RIasAMoRe tH'liquid prior to
pol yvi nyl pyrr PdGheT Fillers, for ex nmp ac Oﬁe’ sugar , |1zﬂ%-;§{5arch,
cal ci um ph¥s SREnisral suPesiass maY byPrrparREm spoyAndakly S"r“EPo‘T'g'E‘ﬁh“ ntrgept xanpl e
magnesi umcstsamnd issuspicada, in folvebicleyhatead ofbsmpdissolved pid gerilisatiopicaenagbant s, for
ex arrpjlzse pe&&&@ﬁﬂsﬁa ay ;ﬁhﬁadm%gm{ﬁﬁﬁmmmﬁxpﬁ? togthgigaet s, t for
exanpl e sodi r g . LRbLaL S, 2, 68lBd @SR Ng to
nmet hods V\é’?ﬁdg%g%ﬁ)c?ﬁﬁ s%!.ob rra?%ﬁgr nalcg%?ﬁ égJA $r g%:tlllsgg.a . Oﬁal ttt‘hqu'
prepar at i A8t Fdyclyled jinysuch suspessiang m org o Reulitats untform disiihutgg of tag'y,
suspensi omsmpawlut i ons, enul sions, syrups or elixirs, or may be presented
as a dry produgf cdn@found CdRpbiitiet dcosrdibighdtheariventisnis suiablyadmstiitéradtoahe ehi cl e
bef or 0 us%a?egp&hmlahgl}ﬂcgog%gg%%c%@y 35 contain conventional additives,
I ncluding,” Tor exanple, susSpendi ng agents, for. ggarqul £ ¢ Sop Bglﬁ,pg met hyl
cel l ul ose, gl uc“o%%n@fﬂt‘ﬂ'b?c@&"ﬁtf’ o ‘H%"B‘}(VQ FRj1abE &P pain feom O-20PB 8%y et hy !
cel | ul ose weight)praferably $forothertthangpraysemposiiangkem 40 tebfi% by weight of 2l si fyi ng
agents, f Q@smpaadRAtArding to the invention (based on the total weight of the composition),

depending on the method of administration.

35 When the compositions according to the invention are presented in unit dosage form,
for instance as a tablet, each unit dose may suitably comprise from 25 to 1000 mg, preferable
from 50 to 500 mg, of a compound according to the invention.

Representative compositions of the present invention include those adapted for
intranasal administration, in particular, those that will reach into the nasopharynx. Such

40  compositions are preferably adapted for focussed delivery to, and residence within, the
nasopharynx. The term "focussed delivery’ is used to mean that the composition is delivered
to the nasopharynx, rather than remaining within the nares. The term 'residence’ within the
nasopharynx is used to mean that the composition, once delivered to the nasopharynx,
remains within the nasopharynx over a course of several hours, rather than being washed

10 SEP 2004 treatnment reginen for prophylaxis of recurrent otitis macb ?ﬁfgiﬂm
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| ecithin, sorbitan nonool eate or acacia; non-aqueous vehicles (whi ch []”339{3 2004
i ncl ude j)mﬁss oils), for exanple alnond oil, oily est er§,g(l. rrpl
gl ycerine), propylene glycol, or ethyl 40 aIcohoI preservatives, Or

exanpl e EI@%}%' oredr I&EF}H%‘\Ldlpte y%&é—)’éag%ﬁé’sﬁt‘?ong‘incﬁﬂ‘%%ﬁ 8éih Sltﬁ’gg and f

desired, nvegtl ona our agents 05|t ons accor di ng

our |
to the i GFBME] 'FP‘F%‘?P‘@H&%??"‘TY&""’P% fiquis nc ‘H‘r‘haﬁll’eé’g? ‘é‘in?p(?ﬁ’“ as‘?’f)l ®Wanpl e, be
in the feempeitions Haheontan ampleah#hc agentsiso Hat theygnmsnmewgascsey@smsdps ear
drops, ROSgindoaRs: wilmelsusfr Ci¢sms ndpilegiaised etbeealy g@C??E E)do’tgi}g%g gzol s, and
may cent

co%ve%tl ?r']eg’fo%ggﬂcf?gﬁé/vzgsﬁe Cégrll%ﬁ’nggdgggﬁy Iélvﬂg%é reservatives, salvents to
assist drug pEHETFHAUERES SEIRY U PRSI TR RS R ath Qe Sxfapenty c h

t opi cal fisiuwkingx tooiesy meifet swh asosaltafon m@mﬂbﬁmh@mﬁvmamn cachraser s,

for exampkgakosam @lt; PhrlabBRtsulldsaSon friaaetacit, fopimdihced ﬁ&ﬁeibaieosnd otions
and aque%ggsyggl%ﬁ%s so%};@g@gtrg%e%%@g%%@rg&s%mnwl&aﬁﬁ,w{y o U s, 200Ut 1%

t o about wel

constPtute up SR CogpOsIHON HAY #lFr beAdiyskd: fop PRAMUIP F‘Gh‘ “Y(ﬂfﬁlifﬁllsl ons
. accordi nguﬁsmnbdwmnmg\smn:igeo Hor qutrgroukeld of the ptesgit creventamhra pHsh thatrangn 5 te 6,0

addi tion }gergmgam‘ggm mytyg{cglg, %{gttgisﬁognﬁ,mer oi dal anti-inflanmat ory
agent; for exe}%«%refs%r}mr% ge &gmhg‘gn%cream cogn(?orsTHQ s %9&%‘1&8%% 5'?0'}3%1

i nvention na con

SUppo
convent i d’ﬁaﬁ élaé%ﬂ)@mlw'bﬁ dﬁgpwmwe QS CBLPRYE P@fe REVigyshyeheen
gl ycesi desscrib&binpBOiM9/218S5 @muthxﬁdinmgeetchamhe i nvention intended for

parenteral adnguithisilfifé axqg SHERMANEOIS YR e i doYnpBitibrit £he absal delNery ﬁ'ﬂiﬁ&%nf orns,

L T

concent r drdlwsis OiFeand Py yeisdf ?cﬁ@ﬁ‘@ﬁﬁlgﬁr?} Y‘Eﬂ“%ﬁf‘@‘é‘(fnliﬁmﬁﬁé) %hl cle. In
pr epar i ngroaod.0t todh2% (Wo@@nmpnnﬂmb%y be dissolved in water for injection

\fmd Eo' te[ hst es-rﬁdyl c%ﬁﬁi)ogﬁif)&raﬁcor&ﬁg ﬂ;f;thé breteBfinkétion fna l&hHéchﬁbd\/tb e rakal grrﬁoul e,
teh 1s %’Ii zsg%y Yicks wﬁﬂ@%%%&e& for%‘agh‘fg&s}sofb? éeda:{ﬁ?ﬁb g.le udi ng,

for exanpfé anaest I'CS reserva nts can
be di ssolfrefersdieyices pehifgthgse ﬁa@rra%frewlgﬁ‘ﬁ%%emf ﬁéwg? %mppvneﬁ t he

sol ut i on,préfereblg @bad PG Y] dndeptiomily bdapfed daramasa hdreinidratiorgby addited of at 0 t he
vial, angyddigediRlAt. removed under vacuum the resulting dry |yophilised
powd may th be s i onpanying vial of water for
i nj e??i on nayg@es'{ljvﬁﬁ |e§q'gdgg?tt§§:]§¥1& %%l %%‘e ?‘%w d prior to wuse.

Parent eral suspensions may be prepared in substantially the sane manner
except that the conpound is suspended in the vehicle instead of being

di ssol ved and sterilisation cannot be 25 acconplished by filtration. The
conmpound may instead be sterilised by exposure to ethylene oxide before
bei ng suspended in the sterile vehicle. Advantageously, a surfactant or
wetting agent is included in such suspensions in order to facilitate

uni formdistribution of the conpound.

-12-



A conpound or conposition according to the invention is suitably 1 USEP 2004
adm ni st ev@oh/i42s¢ he 30 patient in an antimcrobially effesépppnaagdnt

- conposition according to the invention may suitably contain fromO. 001% by
wei ght,  pnNetestddnying o0 plegidbhitilinhaalognésny conpositions) from 10 to 60% by

wei ght, of a  eQupgH a% Rl gﬁ;% t8s, i Ger iR PRACY: ‘g%f&sgﬂmwﬁan&;@lon
A g °

wei ght of _the mnistr
When t he g‘?{a&o ’f)hg gﬁ\?‘é?ﬁ"\“&ﬁt}’y Tfdflesented in unit

dosage f ortrmyclofia* 3. PhSlteiradecang-anet Kity also referedhtonsing trosiviahwemegotitialahg
conprise fmmrme?:ﬁuﬁuanﬁg)gateﬁgdes@fbea By HbBémerf GOSBhbR, 4nd IDQGhneter @f @ conpound

accordi ng ﬁ&aifegre Wnﬂ—’i’ggs_gfg‘epresent ative conpositions of the present
invention’'rnc §e’adapted for intranasal adm nistration, in

particular, those that wi}/l reach into the nasopharjnx. Such 40
conpositions are preferab y~aq§ﬁted for focussed dé |ver8 and residence
wi thin, the nasopharynx. m "~ focussed delivery: iz Used to mean that
the conposition is deliy A
within the nares. Hgert{erm'resirdence’ wthi mgh€.. nasopharynx is used to
mean that the conposii,j,! e delivered to thg, Nasopharynx, renains
wi t hin the nasophar ourse of several AQH.if at her than being

. 3. =3 fore or |ess
i mredi ately- Preferred cqoefpos¥tions include spray § agi tions and creans.
Representati ve spray con§05|t|ons i ncl ude aqueous conpositions, as well as
oi ly conpositi{@ndUPA&mumberingi n anphi phi |l i ¢ atenMstiBonyrhlziing he conpositi on
increases in viscosity when in contact with noisture. Creans nay al so be
used, 165 PRt Al datio 1 FIH ABIHIGr Acetok D0 0L ithioRbadbipifalifl e Cf eam (o spread
read| y in t'he nasopha ynx Preferrely aqueous spra conp05|t|ons i ncl ude,
in addition to water, further excipignts including a tonicity nodifier
such as a salt, for i nstance sodi um i COfer, preservative, such as
benzal konium salt; a surfactant su a non-ionic surfactant, for

i nstance a pol ysorbate; and bufiPgf ¢hi" as sodi um di hydr ogen phosphat e;
present in low levels, typically

Ran 1% 10 'ne pH of the conposition
may al so be adjusted, for optinmm

ty of the drug substance during
storage. For conpounds of the presen wention, a pHin the range 5 to 6,

preferably about 5.3 to 5.8, typically aBee€H®, 5 is optinmal. Representative
oily spray and cream conpositions are described in WD 99/07341 and WO

99/ 12520 BaRies Y2
or evi ous! D Eebitlge HERTIETY of BRQHRS AsRbicton I SRR TR BARIPHHS ta
Sui t abl y, desoeibed by Asllﬂhtranﬁew i. Hoprapfadand RchRﬂqimsdst(Ter(!Subplr) 1986 8lpadtel i very
inb 00 1. 5% f | y..0. 3% ht fot
ey 8D et Bt L oo P
conposi t i Caﬂm(éoaiun?kdaaxﬁmaoesg)taha@ﬁna@dn&ér%?gmfoaa%m Ice-water (100 ml)

was added, followed by 2N HC1 (220 ml). The mixture was shaken and separated and

the aqueous extracted with ether. The combined organic was dried and evaporated

and the residue chromatographed, eluting with ethyl acetate/hexane mixtures. First
20  eluted was 2-hydroxymethylenemutilin 11,14-diformate (2.33 g): IHNMR (CDCl3)
inter alia 5.02 (1H, d), 5.77 (1H, d), 6.94 (1H, s5), 7.89 (1H, s), 8.10 (1H, s). Second
to be eluted was 2-hydroxymethylenemutilin 11-formate (3.0 g): 'H NMR (CDCl3)
inter alia 4.40 (1H, d), 5.11 (1H, d), 7.06 (1H, s), 8.25 (1H, d, ] O.8Hz). Third to be
eluted was a mixture (2:1) of 2-hydroxymethylenemutilin 14-formate and 2-
25  hydroxymethylenemutilin (1.8 g).
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-

from0.0 1 to. 0.2% (aqueous conpositions). 20 Spray conpositions accbfdEpam
to the pr I nvention may be delivered to the nasal ' pray
&@ﬁ,ﬁ%ﬁ CRV Yo 1RSsSIPT ¢

devi ces owmn in the art for nasal sprays, for instance an air |ift

punp. Py SIfiGik i HietRRlch&LitER AhRistiré bAR-IytfoxyRictiyehdntutilinoM, I8 a uni t
vol ume of ‘conpositron, ~ preferably about I OOVI, and optionally adapted for
nasal addifoinsdte §2.3315) byd [ibydrosymethylenemutilinilddforBate - 25 The i nvention is

) 0304 nbveostmadinens LB T ol adbitl i nd Rewed W0
(a) has, ﬁg&??‘%oltgig_ehﬂﬁﬁﬁéﬁ@.em&eim%oﬁb’ﬁfc%ﬁﬁiﬂoﬁ wanilutedSyith 2yl 3S, 4S, 6R

7R, 8R, i hydroxy-2,4,7, 14-tetranet hyl - 4-vi ny]| -
tricys| opgetdte 3200 18], Meshedieth 2M HEA 120 ml) andayvatst (108mab dngdiandysi ng t he

trivial tili d ith th nber.i t d [ by H.

Ber nor, GvapSEHeR 50 DERNHIA L D RKERAY PG PRSI S B30 MR o1s 010, 14
6 90 C ' A8 [ 10 P ti 1

(29) - 2 DR G 3 Ay L o PN T &) “For myl it e

derivati ygSs( -agyﬁ,' itil  ANSntRAG 20y MeEyTE@hViefémotlin 3.6 B | y to that
descri be ab‘;'/q,ié\l : Eﬂlghx C. \}\I Hol glgypfel andylg. W R cﬁsagldgs (Tet (S#Efl) 1996
8 part 1RidhldroffeBane Masicbbled (6 -H)°C undenangenetreatgsbwith riethylamine (4.6 M nat e

(100 m) was treate it h sodi um et hoxi de ) Wy argon
For 40hband sy Eda 173 Eh o Wesed oA el AP SIUR FEsINASH )"
The m xt yrg J%/Bﬁe&bﬁéﬁﬁﬁsmcm}s@rﬂ)aﬂd aatkr (10® ) deied andxiappedted] The h et her .
The conbi ned organic was dried and evaporated and the residue

-chr onat o@-dippedytilen was abtauietias yeligw castalutle Bhameethyhacgiatethexang:dR 20

el uted was_2- hydr oxyﬁng%ga/{i ﬁ]ﬁ)’“’til' in 11,14-diformate (2.33 g): 1HNWR
(cDc13)  (CRGR) 3634 26 Ve 5.77 (1H, d), 6.94 (1H, s), 7.89 (1H, s),
8.10 (1H, S t | uted - : qlin I1-f t
(310 &) @ GarEitakpseerrnBlify ASSydof¥Es RN RIRY) | 1! (LT 0T TR
s), §525 didiiThrohetianl (81EAl) wibidectdotedimd tedatddadtopmiseavithi dithioeack@c 4gidof

2- hydroxynet hyl enenutilin 14-formate and 2 25 hydroxynet hyl enenutilin (1.8
g). - 13 K05 5HP Thedathwey removed 286 afey JEmapytests solutign was colourless. It

2- Hydr oxynet iyl eREIH LduBud N0 G0 B, Zlbi M@ er B el et dolefaphy,, 14
eluting with 1:3 ethyl acetate/hexane, gave the title compound as the less polar of 2
major products (white foam, 1.6 g): 'H NMR (CDCl3) inter alia 3.33 (1H, t,J 5.8Hz),

20 433 (1H, 4, J 7Hz), 5.04 (1B, t, J 9Hz), 5.2-5.4 (2H, m), 5.96 (1H, ), 6.14 (1H, dd, J
17.5 and 10.5 Hz).
(e) (2S)-2-Dichloroacetoxy—ll-O-triﬂuoroacetylmntilin (25)-2-
Dichloroacetoxymutilin (5.8 g, 0.012 mole) in dry tetrahydrofuran (120 ml) was
treated with trifluoroacetylimidazole (1.54 mi, 0.0135 mole) and stirred at ambient

25  temperature for 18 hours. Ethy! acetate (200 ml) was added to the mixture which was
then washed with dilute sodium chloride solution (2 x 200 ml). The organic layer was
separated, dried (NapS04), filtered and evaporated to dryness. Chromatography on
silica gel, eluting with ethyl acetate/hexane (9:1) gave the title compound (4.98 g,
71%); YH NMR (CDCl3) inter alia 0.85 (3H, d, J 7THz), 0.95 (34, d, ] 7THz), 1.05 (3H,

30 s), 1.39 (3H, 5), 4.29 (1H, t, ] THz), 4.86 (1H, 4, J THz), 5.08 (1H, t, ] 9Hz), 5.99 (1H,
s).

Preparation 2 6-tert-Butyloxycarbonylaminonicotinic acid
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diformate (2.33 g) and [ 2-hydroxynet hyl enenutilin 14-formate + 2 . [] SEP 2004

hydr oxy mewiydhegmgnuti | in] (1.8 g) was dissolved in ethanol , %‘ﬂ
treated with 0.5M KOH in ethanol (60 rﬂ). After 1 hour the solu |on vvas

diluted with ethyl 5 acetate (200 m), ot h 2M HC1(120 m) and water
(100 M), dried and evaporated to provi{de | hydroxyrret hyl enemutilin as a

foam (3.6 g); 1H NVR (CDC13) iﬂ?@écdﬂﬂ § 5 (1H, d), 4.37 (1H, d), 6.97

(1H, s). 01?"2? -Diazomutilin A solution of dr oxynet hyl enenuti hn (3.6 Q)

in i chl oMsthsl R %nmsom@@gmthwquﬁé@mlémmamwm tewtt h

tri et hyl anbgioicheorale(15.49) Bshddbayk: 1800 o RO TR TRA Lo T oom

tenperature.  After, 6 hours_the sol utlon was washed Cl (150 ml)
and wat er PORSERFAL§d tngyacug. gﬁ'&“é@%fbm Bdigihylether gaveingthyhétert- n was obt ai ned

as yel Isow utyRkot a&b&-gla?nﬁbnicbﬁmtettws )aqeé@h%&@t%@%omkﬁis%cf% mﬁﬁ634

2082 and 67 S Di chl groa oxyrru I tion o

2- di azonut 3[' ﬁx‘gén‘P“ g‘}‘l’%‘%}éa B PbI eiram(13Pmi)sed water d60mbd and
tr Sat fed dr %mp\m $houssiand eﬂapdﬁmgamei Malaﬁdldrlne (vfhl»sffolllﬂv)ed oy 'aﬁsﬂlﬁE:Edeﬁltﬁ e mﬁved
and after m n the sol yti was col.our wi t
aqueous NaHy cgolg'iﬂnoncﬁav%g:\e tﬁ% QRN AR A W %FB@%@@&QH@ MSdtveng with
1: 3 ethyl mnehanmlahmn&am:l)gﬂxzéﬂ(ﬁm-ﬂ]t B&%%3,09P 0100%)as the | ess polar of 2
maj or ;pr o 3). inter alia 3.33 (1H, t,
J 5.8 % d%etpi é@%ﬁ?&?@}'@ﬂ%&g“%ﬂ %é@%igl%ﬁ?fd 5.2-5.4 (2H, m,

5. 96 (1H s), 6.14 (1H, dd, J 17.5 and 10

(2S)-2-Dichl oroacet oxy-11-0-triil uoroacet ti I I n (25) 2-

Di chl oroacetoxynutilin (5.8 g, 0.012 nole dry tetrahydrofuran (120 m)
was treated with trifluoroacetyl t8uoder h( . 54 rri 0.0135 nol e) and

ti d at 200 ni
S T RS ALl L8 81 B B B854848 200 ) ves
sol uti on (@migoBouicatnate (é. Yernems,d. Ong dthenn 2 (kQﬁ%ﬁ)e@ giverli.$tp, (Na2SO4) ,

filtered L |I|ca gel, eluting
W Lh et hy GG e et R sDRRS SSREFI MO0 4 o8 o 7199 1t

NMR ( éécwl)‘repﬁr%twna‘! |S&defua§-'(n3ﬂ-blﬂocharrhmylamn@@ -kwlcarm)ate 1.05 (3H,
\?OQSH)Z) 15 s-hmlﬂon'iQoﬁlhzﬂe * 'Arﬂmagé%tgﬁtéaég é&%( capﬁl Iaf‘am noni cf)'}:_lnl 1(::
acid -14 vf)%ﬁé‘?ﬁ‘?%% S50 ERNEN2 S8 £tk B0aeas therpeled 73sisd wikh hy/
6- am noni d4Cl gataad rtfhredidhdurd UTh@lixt@=004s dohcsitfatdd 18 36w droMrhdasi -t ert -
partitioned between EtOAc (100ml) and saturated NaHCO; solution (100m1). The
20  organic phase was washed with further aqueous NaHCO;, dried and evaporated to
leave the title compound as a white solid (1.34g). M.S. (+ve ion chemical jonisation)
m/z 167 (MH',100%). |
(b) Ethyl 5-bis-t-butoxycarbonylaminopyridin-3-yl carboxylate A solution of
ethyl 5-aminonicotinate (1.3g) in 1,2-dichloroethane (20ml) was treated with
25  triethylamine (2.4ml), di-t-butyldicarbonate (5.12g) and 4-dimethylaminopyridine
(14mg) and refluxed 1 hour. The solvent was evaporated and the residue taken up in
EtOAc (50ml), washed with water (2x50ml), dried and evaporated. Chromatography
gave the title compound as 2 white solid (947mg). M.S. (+ve ion chemical ionisation)
m/z 367(MH", 40%),167(100%).
30 (c) Sodium 5-bis-t-butoxycarbonylaminopyridin-3-ylcarboxylate A solution of
ethyl 5-bis-t-butoxycarbonylaminopyridin-3-ylcarboxylate {(0.9g) in dioxan
(15ml)/water (Iml) was treated with 2N aqueous NaOH (1.62ml) and stirred
overnight. The solution was evaporated to give the title compound as a solid, which
was dried under vacuum (0.912g). M.S. (+ve ion chemical {onisation) m/z 339(MH"
35  free acid, 3%),167(100%).
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but yl di carbonate (15.8g) and heated at 100C for 36 hours. The m xt urie) §8&52004
concentrat 4ng-vag:uo Trituration with diethyl ether gavectiepéydsséstert 5
but yl oxycar bonyl am noni cot i nat e (12.8g). Treatnent of this conpound with

wnt or (| PeRprstion 5, Sada fd-Enkfe cmbﬁhyfaﬁ.%gyﬂhfnabwmugﬁgté Fgert) and

wat er (I dporating t fol |l oned
by aci di fifl€edsound Wi preparedanzdcgajlslyﬁpll’am&m ysteps2pndt e “é’@fﬁﬁound as a

o & S amieERr AR, gzt@ox i oGl Fafifthed BISHRUAONDIYIRSAT([ M H -

809 , 193 %‘ n Y m I soni cotinic

acid )in S“FEH gbagﬁﬁg)égaggﬂnél ogously to

Prep 17 ? %17{)2 6 am noi soni coti nate (DJ Stanonls J. Og.

Chem 22 ?Q 4 % ve 1.54 M ve |on gui |oni§atlihon)n12

237([ M Hrrgpalsstwn 9594@@/& big-t; bpgws?'amﬂgﬂ?‘wﬂgaaf -ylcarboxylate

5 5-bis-t-h t g Mig@gbmaﬁ?ﬂgg@m&mlmaﬁd@@mﬂ @,tsﬁep(s&)arﬁmﬁ-bm methyl |
am noni cotin m noni cot i c i, :

Aner . mémmwndw%mahwﬁ%iﬁpcﬁigwﬂﬁ%&&’g%o&%“ ce- cogfo %3&

sat ur at egioipi2410950367-8Bdinr32b4 tvezall giekb UNMR 8@021;815(1}85{ BB concgnt r atqe_g

to | ow vol_u d tween Et OAc (100 and saturated NaH

sol utq on7(7i’&81ra_r5 719%2 éébbgggdrﬁﬁphase was Waghed with further aqueous

NaHCCB, ®ipstation 7e Sedim debis-tdutdygech anylaminapyridédollrarhexyleteni te sol i d

(1,599). N Db ahRoSGCR A3 B Hholulioh o eubinit OB L) ELhY!

I n-3- car ox A sol ution of ethyl
5- ani nonyhmbomataee (0173@?65;0\3{ elalzr:ﬁlilsc A éﬁi%@ﬁaﬂ@ %TP)" Opgsmethateleq with 25
triethyl $W {.g%,h wﬂ!l LS A (] )%mlﬁ@tea L(tﬁerlﬁ)ﬂilro@diiht atmosphenc
nopyr

4-di meth g refl 1 Th Yent was
evapd$ at @tesaird owwg%.%@@&%%%l ﬁxﬁp %@Hﬁ e‘}égﬁﬂg With water
(2xSOM ) o b@ﬁh@ﬂsjs vm@(g@ClmMper(QH gmnd) teeS(1Htddd, conpound as
a white so d (947 2 ‘glo (+ve ion chem cal ionisation) mnz 367(M,
409 , 167(13(%/5“1)3% }'I di um 5-bi s-t

but oxycarppand afyivwerpyarridd vuBaydlagoublyxy stepe(b) and|(c) ¢ofpreprration #{q

5-bis-t buto r m bmg(l Akt

(15mi) / V\/H%‘Pé%/ﬁ‘r‘?i l%Pe\/\%‘g Qﬂ? Hdd Q}#%@f{l&gﬁ%eous ‘aNcaEl%I}I(:Q?L 62n%ld)ﬁ1§a3tr:g&)2t irred
over aOthsz'BBé(B\dmﬂﬁ'cmam?%,alﬁ@(Wﬂ to give the t|tIe conpound as a

sol i d, arafth qﬁnﬁmﬁnw Hwahhat&ﬁ?,a}owvssfm(emywon cheni cal
i oni satlon) Bara 'g ledtiohyHic G0 30 1)67i(p1003§ -15 VO 91( 74788
methoxymconnate in a manner analogous to step (C) of preparation 4 provt
title compound.

Preparatlon 9 2-t-butoxycarbonylaminothiazole-5-carboxylic acid

25 (a) Methyl 2-bis-t-butoxycarbonylaminothiazole-5-carboxylate A solution of
methyl 2-aminothiazole-5-carboxylate (2.3g) (R.Noto, M. Ciofalo, F. Bucchen, G.
Werber and D. Spinelli, JCS Perkin Trans. 2, (1991)349-352) in dichloromethane
(60mI) was treated with triethylamine (2ml), a catalytic amount of 4-
dimethylaminopyridine and di-t-butyldicarbonate (8g) and stirred overnight. The

30  solution was evaporated to low volume, applied to a silica column and eluted with
ethyl acetate/hexane to provide the titie compound (3.56g).
(d) 2-t-Butoxycarbonylaminothiazole-5-carboxylic acid A solution of methyl 2-
bis-t-butoxycarbonylaminothiazole-5-carboxylate (3.56g) in dioxan (50ml) was
treated with 2N NaOH solution (9ml), stirred 1 hour, treated with 2 further 17mi of

35 2N NaOH and stirred a further hour. The mixture was taken to pH8 with 2N HCl and
evaporated. The solid was taken up in water (1 Om}), treated with a solution of citric
acid (6.6g) in water (20ml) and extracted with ethyl acetate (30ml). The ethyl acetate
was separated, washed with water (3x20ml), dried and evaporated to yield the title
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1 0 SEP 2004 PCT/EPQ /03594 Preparation 5 Sodium 10 SEP 2004
6- bi s-t - B OKIAT8E bonyl am nopyri di n- 2-yl carboxyl ate The tir¢CHEREM3SMND WaS
" prepared anal ogously to Preparation steps 2 and 3 fromethyl 6- .

4
am nopyr i d:pmp@llv‘ﬂ asia balid/(Ostag) ( FRMR HDMSQ) Né@(&bi;ﬁ) TGk, HI90(3H,. 14

(1959) 59 6) I n quant itative overall yield. NVR 8(CD3CD) 1.39(18H,s),
7.33(1H,d . 76 1 , 7.95 (1H dd). Preparation 6 Sodium
5-bis-t-b rsnwﬁ RESXYEFdRORY ethiazle-f-qasbamic acid | ¢ conpound was

prepared FERIE )mhﬁthﬁrz@&amht teSi- mﬁmmdz&f:&:%m%i&d

5-amn pyr| . Mapgey, Chem

Het er oéyclhY %SWBQC @8&@%‘%3&&’? dﬁ? &ri#‘g‘?q C;’/"ieg‘l &_(Wﬁ)%?(l@zm

411 §-5( 18 Hb SIB12)L eZhaZlM l@ﬁn@lyl Jas ?reaad idrufelonc 83613%1: ki) and e fpeedabt 4§ hdurgodi um
i s-t amno carboxyl at e

4- ani nopyﬁh& ﬁﬁg’oflllvé rab’f_’)?( F 2520?2{%? i("ﬁ% &%ﬁm%e& 2.

yl car boxy[¥asanids Vl@to Qasth%o}l@ﬁ@ﬁﬁed@!a—‘(hfgmmgﬂsm in

met hanol g r

hydr ogen éj%‘ at noey%%u%%%gﬁgrﬂé%{s'g? é&é g%%§€4g§Tw ?F%’ﬁ%éwﬁ’t ered

and eulporaitaHiq, SyB%ﬂZlﬂ tbmdﬂ,|7t43&1ﬂcﬁdrrpound (0.55g). NWVR S(CDC13)

3.97(3H, s aﬁ%o?{: I ﬁ?dm.lé'lt d). (b) and

(c) were Zz(gré?(gg& ﬁregﬁgbgh% ngg)ﬁts"’p?g?gﬁlﬁ H‘i&gje prepar %ation 4 to

provi de t wEoife the tlscidn lQpblléISI@HF% 7e( (-ve ion chenical

i oni sat i orﬁrepiﬂltldnzl]3Sad(\{m/lth-bisﬂne-t-dmtckyciwouvliﬂ(nmQ»%uniﬂhﬁq@m ation 8

Sodi um 6- @R} fecoti nate Hydrol ysis of nmethyl 6- nethoxynicotinate in a

manner anal ogous to step (c) of preparaidgyg 4 provided the title conpound.

Preparation 9 2-t_butoxycar bonyl am not hi azol e-5-carboxylic acid 25 (a)

Met hyl 2-bi s-t-but oxycar bonyl am not hieZoke- 5- car boxyl ate A sol uti on of

nmet hyl 2-am not hi azol e- 5- car boxyl ate/kz. ) (R Noto, M Ciofalo, F.
Bucchggi, G Werber and D. SiBHASPRN, MEGOatB),Tr ans. 2, (1991) 349- 352)

i n di chl ogM&mYE2,6(diRiildopyR fmidif@UGrbbilate’ 2 SLdliniHE fRinidiHkl4- 2
catal ytic %ghc 8&@‘&(} VEM%%”EFJ%BX&;' iR AR Q:hf dﬁ%hgow vgﬁ‘}%@e (89)

23& |Steljr'[§_6( In7L7§ P %Wrﬁﬂgﬁh%dﬁ{eé a eﬁ’éﬂ“éﬁ!’!’éﬁne to provide

t he titl e Prepavationd, (s&pA@)in. 10064 yield. I-INMRS(DMSO)390(3H s), 6.72 (1H,s),
2- 1 - BQbox\gcs7 (wesad) 2210 irbadyz ol e- 5- car boxyl ic acid A sol utlon of nethyl 2-

bi s-t -but %%% P@é{{lﬂﬁaﬁ%‘i@ ﬁs’-l? ég eﬁ&ﬁoﬁé” (Eg?) ah) g; (50mt)
treat th
further 17HP () OEB/epRaRgRAIge 8¢ § Mé@(u i re was |
taken to @I@Mﬁi@hl 28(18H, ShﬂdS(%ﬁmrbeﬂHShe solid was taken up in water
(10m), trraeparhtivnt iz 2-@d-bitogycarbofiylpipetidin-4-yl)thiazole-4-carboxylic acid

tBuOCONQ—Z\l
’s N~ COOH

A solution of ethyl 2-(1-t-butoxycarbonylpiperidin-4-yl) thiazole-4-carboxylate (from
Tripos UK Ltd) (340mg) in dioxan (Smli)/water (1ml) was treated with 2N NaOH
(0.6ml) and left overnight. The solution was diluted with EtOAc (20ml) and 1M citric
acid solution (10ml), shaken, separated. The organic was washed with water

30  (3x10ml), dried and evaporated to give the title compound as a solid (295mg). MS
{+ve ion electrospray) m/z 335 (MNa', 30%) 239 (100%);(-ve ion electrospray) m/z
267([M-COOH],100%).

Preparation 13 2-Methoxypyrimidine-5-carboxylic acid A solution of methyl 2-
methoxypyrimidine-5-carboxylate (944mg) (Z.Budesinsky and J.Vavrina, Collect.

35 Czech. Chem. Commun. 37 (1972)1721-1733) in dioxan (33ml)/water (33ml) was
treated with 2N NaOH (3.37ml), left overnight and evaporated to low volume. The
residue was taken up in water (30ml), the pH adjusted to 2 by addition of 2N HC1 and
the mixture extracted with EtOAc (4x30ml). The EtOAc was dried and evaporated to

-17-
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acid (6.6g) in water (20ml) and extracted with ethyl acetate (30m )} 0T 2006
ethyl awei@rarsswas separated, washed with water (3x20nl), pdwiepdi/essds
evaporated to yield the title -16 WO 01 /74788 0 SEP 2994 PCT/EPO 1 /03594

COWDOUHdg&Sﬂ&mHudn}é&uﬂE@)akaRuﬂ(d%ﬁﬁhg}L W@MSD)QEQG(BH;Q) 11. 90( 1H,
br oad) . g{gaﬁg ion 10 2-t-But oxycar bonyl an not hi azol e- 4-car boxyl i c acid

(a) Ethy ar bo not ol e- 4-car boxylic acid 5
hydr obr o %IE“‘E‘T‘O'EQ? @és)éepﬁ&g Pfage g‘zﬁ'ﬁg‘%e&' I\/Ed. Chem 15
(1972) 13wifluarpacstylmutlin ahrbiazosbde.d ¢F, Coprhulzand uri ¢ acid
and refl Gmﬁﬂee MéﬁatklﬂlmﬁChetﬂﬂtel Sb(h%ll)im4\lval$159)/wpotraited a$ in P&fantionr i gi nal
vo ure and: pr ﬂs@he ﬁﬁec IO oY BN AR PEYEHODS, T he
SO|Ide %1 drled under vacuumto give the title
corrpound 6§ 57 (3H t), 10 4.36(2H q), 5. 39(2H br oad) ,
7.43(1H, E)'epz(rbylomi& %@qmmz-é'l%&bﬂlt@ﬂ’cé[hwél UQ@MEW“‘P‘%W bpxylaty) and (c)
of preparation 9 to provide the title acid. NVR (CD30D) 1.45 (9H,s), 7.77
(1H,s). Preparation 11 Sodi um 2, 6-bi sibi s-dookut oxycar bonyl am no)

pyri mi di ne-4- carboxyl ate COONa 159/(@8 ) 2N- -N' -N(COQtBu)2 (a) Met hyl

2, 6-di am nopyri m di ne- 4-car boxyl di am no pyri m di ne- 4- carboxylic
aC|d1QGD Davi es, F. Baiocchi, RN ﬂobl ns and C. C. Chen . Og Chem 26
(1961) 2FEH 2788nopmaaziasderarboadatai(EHF el NePird adgy B. rté.cfédm e of

Pr epar at Unnn%ctausmg@é $§73-878) oagivebrtd analdbMRIS (O () T RROBM®9 6. 72 (1

5 R e
to give oyl b6 9@%@9 "HNVR - 6(DVBO) 1. 38(18H, s),

4. 4513 8HPreparation 16( iodls!)m -éﬂuﬁaﬂmﬁbq%'l-l‘f-methylatmnOPyrlmldlne-S-
2- (1-t - bearmoxgRtdonyl pi peridin-4-yl)thiazol e-4-carboxylic acid tBuOCON
COON Nt 25 A solution of ethyl 2-(1-4-bhutwwgcarbonyl pi peridin-4-yl)
t hi azol e- 4-carboxylate (from Tripo /B)I‘;t d) (340nmg) in dioxan (5nl)/water
(ImM) was treated with 2N NaCH and |l eft overnight. The sol ution
was diluted with EtOAc (20m ) and|ilMcitric

Me:

2-N-methylaminopyrimidine-5-carboxylic acid (D. J. Brown and M. N. Paddon-Row,

J. Chem. Soc. C, (1966) 164-166) was esterified using the procedure of Preparation 4
20  (step (a). The ester was treated according to step (a) of Preparation 9 and then step (c)

of Preparation 4 to give the title compound. NMR (DMSO) 1.42(9H,s), 3.28(3H,s)

and 8.91(2H,s).

Preparation 17 Sodium 5-bis-t-butoxycarbonylamino-6-methoxynicotinate

BOCIN. .~ C00Na
Xy

25 MeO N
Methyl 5-amino-6-methoxynicotinate (Morisawa et. al., Agric.Biol.Chem. 40, (1976)
101) was treated according to step (a) of Preparation 9 and then step (c) of Preparation
4 to give the title compound. MS (-ve ion chemical ionisation) m/z 367 ([M-HJ,
100%).

30 Preparation 18 Sodium 6-bis-t-butoxycarbonylamino-5-methoxynicotinate

Me COONa
~
X
(BOCLN™ N
(a) Methyl 6-amino-5-methoxynicotinate A mixture of 2-amino-5-bromo-3-
methoxypyridine (7g) (den Hertog et al, Recl. Trav.Chim.Pays-Bas,74 (1953), 1 171),
35  bis(triphenylphosphine)palladium dibrpm.ide (3.5g) and tri-n-butylamine (9ml) in
methanol (35ml) was subjected to 80psi pressure of carbon monoxide and heated at
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acid solution (10m ), shaken, separated. The organic was_washed w th F‘gf{?r?ﬂﬂl

30 (3xI Opoo1/drgged and evaporated to give the title corrpow@r,gﬁo@m
- (295ny). M5 (+ve ion electrospray) mz 335 (MNa , 30% 239 (100%; (-ve ion

el ect r osptEy§ for k6 howes( [I'he abauye wanemled Rrdpaparatesrand3he residue

2- Met hoxyghrbmBiogtaphied et idpOoxith 1€ E@chﬂe:&ﬁbtﬁgﬁe tief titleeddipoudd (2.32g).

met hoxypy d| ne- car% ﬁ:%?} {n? i; W 595| nsky and J. Vavri na,

Col | ect. &%éocfh \'g @ 195%) 1733)_in di oxan

(33n1L) / weld and 69¥1sre farsicd ouh aradogauskY terﬂrmmqné’ Sterdd) anddfrepaggemd.ght and
evaporsat edeli (1) ko piveabdinen 6-biset- bmexymlmmaléancmpxymcmw(o@BM) t he pH

Caxaont) . ) 4% 8 Qéich REmital kb pBfk 07 (MY 0% )eX”aCt884WV\;)hOE;%(7:88
pCT) EPo1) BERSEATION 12 oium égﬁa‘n% %cﬁ)ggy 3%?‘15@“%'&“?%? ’(“6%% " BNVR

S(DVBO) 4.00(3H,s), 9.03(2H,s). Pr eparation 14

(2S) - 2- Di chl or oacet oxy- 19, 20- di hy o- O._cbaaf | uoroacetyl nutilin

2-Di azo-19, 20, di hydronmuti |l i n(H. Ber ne Schul z and 5 G Fi scber, Monatsh.

fur Cheme, 112 (1981)1441-1450) wa ted as in Preparation 1 steps (d)

and (e) to provide the title cdrfifstind. *Ms (-ve ion electrospray)mz 603

( MOACLD, 6584Amifid-3-fitdonidptinitGoid @AﬁcbwalldaChm% Thl 85#), 1336) was

3 bi s- t - bakihfiedar s‘p{@em%y jafdion- 4 af § ﬁtéb@bd(ﬁ%);@rmeﬁtlﬁ'%l t ol
am nopy. itz, y.

Chim Act%t%ﬁﬁfgﬁ'i &g%%@g}% 8110 sreé)r u Lﬁ@ggﬁ*eg?r

Pr epar at | GhtOSIVE e tFFe‘PPr%R%‘& ( f ét%}ﬁiss Zﬁ(\}g Fh@ Q

conpound ®s a white solid. NVR §( DI\/BO) 1.38(18H,s), 8.51 (1H, s)

8. 88(15H, SpreparktifiP20 Edeiﬁhn];’ﬁbm&mycarbonylammo-ﬁ-methoxF'pynmlde-
2-N-t- but(;rgg%gg%l penyl N- net hyl am nopyri m di ne-5- carboxylate COONa Me
2- N- met hyl'am nmopyri m di ne- 5-carboxylic acid (D. 1. Brown and M N.
Paddon- Row J. Chem Soc. C, (1966) 164-166) was esterified using the
procedure of Preparation 4 20 (step (49" The ester was treated according
to step (a) of Preparation 9 and then s ep (c) of Preparation 4 to give the
title conpound. NVR S(DVSO) 1.42(9H, s L 28(3H,s) and 8.91(2H, s).
Preparation 17 Sodi um 5-bis-t- but ox gﬁ( Iam no- 6- met hoxyni coti nate (W0)
N, COONa 25 MO - -N

{(a) Methyl 2-chloro-6—methoxypynmndme-&#carboxylate Methy! 2,6-

20  dichioropyrimidine-4-carboxylate (10g) (M. Winn et. al., J.Med.Chem. 36 (18),
(1993), 2676-2688) in methanol (100ml) was treated with sodium ethoxide (3g) and

left for 16 hours. Methanol was evaporated and the residue partitioned between
dichloromethane and saturated aqueous NaHCO3. The organic was washed with

brine, dried and evaporated to give the title compound (24%). NMR 3(CDCl3)
25 4.00(3H, s), 4.07(3H, s5), 7.37(1H, s).
(b) Sodium 2-chlore-6-methoxypyrimidine-4-carboxylate Methyl ester (a) was
hydrolysed according to preparation 4, step (c), to give title compound (100%). NMR
S(DMSO0) 3.93(3H, s), 7.04(1H, s)
(¢) Methyl 2-amino-6-methoxypyrimidine -4- carboxylate A solution of sodium
30  2-chloro-6-methoxypyrimidine-4-carboxylate (2g) in conc. aqueous ammonia (30ml)
was refluxed 4 hours and evaporated to dryness. The residue was taken up in
methanol (200ml) treated with conc. sulfuric acid (1ml) and refluxed 16 hours. After
evaporation to low volume, the mixture was partitioned between EtOAc and saturated
aqueous NaHCO3. The organic was washed with brine, dried and evaporated to give
35 the title compound as a white solid (700mg). NMR §(CD30D) 3.92(3H,s),
3.94(3H,s), 6.81(1H,s).
(@) Sodinm 2-bis-t-butoxycarbonylamino-6-methoxypryimidine-4-carboxylate
Aminopyrimidine (c) was protected according to the procedure of Preparation 4, step
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Met hyl 5-am no- 6- met hoxyni cotinate (Morisawa et. al., Agric.Biol.Chdng SED00,

(1976) wikPoh)r7avses treated according to step (a) of Preparabcw/kpdi/esssy t hen
step (c) of Preparation 4 to give the title conpound. MS (-ve ion chem cal

i oni sat i g§))andhtHe 8@& Hyldbbilhéd accdgio. thdPrdeedyrand PraparatBnS dieprc)iobi s- t
but oxycar Ot hoxyni cotinate (BOC)ZNJ--N (a) Methyl
R’%Q%{%}ox gt g?l

O Beriarpaab 1 Spur e i arf S Rl e BRI ¢ e

bi s(tri phenyl phosphi ne) pal | adi um di brom de (3.5g) and tri-n-butylam ne
(9ml) in nethanol (35nl) was subj ect ed {©8N8B0psi pressure of carbon

nonoxi de and heated at -18 wo 01/74788 SEP 2004 PCT/EPQO /03594 112C for
16 hours. The mixture was cool ed and e¥apyrated and the residue

chr omat ogr aphed, eluting with 1:1 Et@[gh xane to give the title conpound
(2.32§). WM (+ve ion chemcal id¥8tidh) nmlz 183 (MH+, 100% . (b) and (c)
were car "Dh@‘ﬁtl@%bn@ﬁﬂh@%ﬂ@képai@i :ﬁ‘raﬁxgaﬂﬂylt@ﬂre%armbﬂﬂ fyan 2and Prepar ation 4,

5 step S5 0%ydi coti nat e
Lo R A0 LL o0 B TS ety oo

( BOCy2N' {NHGDAINEAO 6- A no-5-nitronicotinic acid (Marckwal d, Chem Ber. 27,

(1894, raiidh 229&Wtiﬁhﬁd}')&kﬁoh?!—mlﬁewlmm@hldiiltmmana‘ﬂl on 4, step (a),
N-protected as described in reparation 9, step (a) and the ester

hydr ol ysed by the procedure of Preparatlol%ﬁ& step (c) to give the title
conpound. NVR S(DVBO 1.32(18H, s) 9.07(1H, s) 15
Preparation 20 Sodi um 2-bi s-t - but oxyg&ar Bonyl am no- 6- met hoxypyri m di ne- 4-
carboxylate COONa N (BOC)ZN ! N)®@# (af Methyl 2-chloro-6-neth

oxypyri m di ne- 4-car boxyl ate Methylme2, 6 20 di chl oropyri m di ne-4-carboxyl ate
(109) (Mg} 6mrettiylainonidotiffid achPRydrdChlotite, 6-chldSdotiil6 26idA85) wias

1) b o S e ehea il T 1
15  (25ml) and heated in a sealed bomb at 140°C for 18 ho € mixture was coole
and evaporated to dryness. Trituration with 1:1 methanol/diethyl ether gave the title
compound (3.7g, 69%). MS (+ve is an electrospray) m/z 153 (MH™. 100%).
(® Methyl (6-methylaminonicotinate 6-Methylaminonicotmic acid hydrochloride
(3.65g) in methanol (100ml) was treated with conc. sulphuric acid (2ml) and heated
20  under reflux for 18 hours. The mixture was evaporated to dryness and the residue
partitioned between ethyl acetate and saturated sodium bicarbonate solution. The
organic layer was dried and evaporated to dryness to give the title compound (1.07g)
M.S(+ve ion electrospray) m/z 167 (MH™*, 100%)
(c) Methyl 6-N-t-butoxycarbonyl-N-methylamino nicotinate The title compound
25  was prepared analogously to preparation 4, step (b) to give (1.41g, 58%)
(d) 6-N-t-Butoxycarbonyl-N-methylaminenicotinic acid
Ester hydrolysis was carried out analogously to the ester hydrolysis in Preparation 2
to give the title compound (76%). MS (-ve ion chemical ionisation) m/z 251 ((M-H]"

, 100%)
30 Preparation 23 Sodium 3-(N-t-butexycarbonyl-N-methylamino) pyridazine-
6-carboxylate
y ' COONa
soon” SN
Me

(a) 3-Methylaminopyridazine-6-carboxylic acid 3-Chloropyridazine-6-carboxylic
35 acid (2.5g) (R. F. Homer, H. Gregory, W. G. Overend and L. F. Wiggins, J. Chem.Soc
(1948) 2195-9) was treated with 8M methylamine in ethanol (2.16 mi) and heated at

-20-



di chl oronet hane and saturated aqueous NaHCCO3. The organi c was washed w§REMZ(04
brine, d@ioSfang evaporated to give the title conpound (24¢rEfkses COCL3)

. 25 4.00(3H, s), 4.07(311, s), 7.37(1H, s). (b) Sodium

2-chl g_ro fooTetin@s¥alYd boingi fBEIFhABE. b@ne/&oﬂﬁtﬁ)d\»bwwldﬁ&a&i pHa) witle SN %dr&:\%{sed
accordin

S( DMSO) g‘*@@?@iﬁ’g%‘@é’é‘?%m?!fﬁﬁhwﬁfg°‘ﬂg9hﬂ+ &Smgm no- gs%ggt ng&% m di ne - 4-
car boxy| sehsmical aprisation) o

2- chl or o- @)nEtHytbxymythylmﬂlmpyﬁdaanbéxgdrhuyl(mg)\ soluteornd 3-agueous ammoni a

ggg?n up | %gla aerflo 20 trez;ﬁ\(;ag aggg 1ﬁéthﬂid{'('§{§ﬁl) bRy \Qﬁz
ref | ux eg ‘_‘fgh &S, TREHREY 'ﬁ)ﬂé ngfa&gbl C@}'%\fgflaﬁekg‘% Pﬁmﬁgﬁ% “meén
partiti oned %%%WCEP@@H &g th %WBH%‘W with %ml c was

washed W The Srighfie wdbrdrizd aﬁmévmmdai gitte tide gompoudb((t6ig)t iMBervedopound as a

white soli.d H, s 3.94(3H, s 6.81(1 H, s d
Sodi um 2- CEH gglfaq IS@%&HO’HX@ 0- g iﬂhoxil ((jl n )4 car o§<yl at e) (D
Ani nodyr i ) dfthyl J(N- 3‘%6‘!’?&'% 0518}/’#&2& g‘ *HF Prepar ati on

4, step mpmaﬁmmgﬁasaosapamm9 F@KﬁR@me(K\b)lomnbbmmd ester

hydr ol ysegnpsgﬁgﬁ gdure of Preparation 4, step (c) to give
the titl

0 L S s i S e,
conpound Reepagatiop auddg@mtp (?Wtwﬂt‘b step ép{PaYD) oM (Ve i chemical

am nopyr i {Fntlafién ¢, a00%) (T. Matsukawa, K. Shirakawa, J. Pharm

LR 1 kAP 1

But oxycar bonyl - N—rret hyl am noni cotinic acid COON | BOCK N 1 Me (a)

6- Met hyl am noni cotinic acid hydrod"ﬁ E2®R1 or oni cotinic acid (4.59) was
di ssolved in nethanol (50nl), treated wilih 33% net hyl am ne i n et hanol
solution 15 (25nml) and heated i@ eanéd bonb at 140C for 18 hours. The

m xture was cooled and evaporated to dryness. Trituration with 1:1

et haZnOOl / dal) e&-rﬁ/)ldrgg]-%[ioggl\lll%o%lnl% atcui GeHydroxymcotlmc acid (20g) in water

(200m!) and H,SO, (80mi) was heated to 90°C for 1 hour. Potassium iodate (0.42
equivalent) and potassium iodide (0.96 equivalent) were both added portionwise over
2 hours. After a further hour at 90°C the mixture was cooled to 60°C and added to
kg of ice. The brown solid was filtered off, dried and taken up in DMF
25  (30mi)EtOH(1litre). Sodium metabisulfite was added until the brown colour
disappeared and the mixture was poured onto ice (2kg), a further 1.5litre water added
and the white solid filtered to give title compound (16.5g). NMR §(DMSO) 12.95
(1H, broad), 12.35 (1H, broad), 8.36 (1H, d), 8.03 (1H, d)
(b) Methyl 6-chloro-S-iodonicotinate 6-Hydroxy-5-iodonicotinic acid (15.25g) was
30  refluxed 4 hours in thionyl chioride (40ml)/DMF (5ml), cooled and evaporated to
dryness. The residue was taken up in chloroform (50ml) and added to methanol
(100ml). Evaporation gave the title compound (17g). NMR &(CDCl;) 8.92 (1H, d),
8.71 (1H, d), 3.96 (3H, s5).
(c) Sodium 6-chloro-5-iodonicotinate Preparation analogous to Preparation 4, step
35 (c) (100%). NMR 8(DMSO0) 8.72 (1H, d), 8.59 (1H, d).
(d) Methyl 6-amino-5-iodonicotinate Sodium 6-chloro-5-iodonicotinate (5g) mn
0.88 ammonia solution (125 ml) was heated at 150°C for 18 hours in a sealed bomb,
cooled and evaporated to dryness. The residue was esterified according to the
procedure of Preparation 22 step (b) (2.44g). MS (-ve ion chemical ionisation) m/z
40 277 (IM-H]J-, 100%).
(¢) Methyl 6-amino-5-cyanonicotinate A mixture of methyl 6-amino-5-
iodonicotinate (2.44g), tris(dibenzylideneacetone) dipalladium (0) (4% by weight),
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conmpound (3. 79, 6‘9%. Ms (+ve is an electrospray) mz 153 (M. 10090 SEBJI0

Met hyl @ﬁ)mmlmﬂ am noni cot i nate 6- Met hyl am noni coti ni ¢ acpdr/EPdi/03sh4 ori de

(3.659) in, 100 str W|th sul phur.i. id (2m) and

heated 2ol ﬁﬂ&’?’ﬁ lg 596‘%’) E@%‘? ﬁ écﬂﬂ?g &%&gd to dryness

and t he reguivdlsetspin dwxm(ﬁéﬁﬂbw&mdﬁ%“ b@éﬁ,aioéledr@dsfﬂtﬁmfht"ﬁhp sodi um

bi car bonaﬂl&a@@&astdv@pbrac’éband@ﬁegﬁmdne cimparatographbd| eldtiagdighaspor ated to

dryness tfg%[y tdfnet&%ﬁ Eél%%l?x%ﬂ:‘i’d(l%%gwgéb } §95¢i|Cay g%or ay) ne
NN

167 (M t oxycar bonyl - N- net hyl am'no ni coti nate The
titleScorpbufl %2%?"@%&3@%@ #&l ogously to preparation 4, step (b) to
give (1. 4[)9M&ByxbG(M)—t-&dtbxy@nbmgglamm)fﬁytydﬁmmmamﬂnmamm fic acid
Ester hydngloyghstoBepdatidd 95t LR AOMEH F(CDCLS 281 HS d)y8boqliBsi s in
Preparat%ﬁi%} ﬁ%ﬁlg\,/ ﬁ*ﬁ% 5%)conpound (7(6% Ijjql\?é (%ve |j(;n(8(g¥em cal

I oni sat i )4 ¢ $)1000/ 0) 30 Preparation 23 _Sodi um 3- (N-t

but oxycar(gp$ediuva ﬁe&uwt-hmqmamymxms oyaggrisolipatet Brepapgion( a)

3- Metjpy| aeﬂihm@ugm @nrﬁw%ﬂtﬁp@éytmn‘m)clmwﬂjz@')Gmr(llﬂﬁd)l BE6IHrEROXYl i C

35 acid (512 &{B%R% . Homer, H Gegory, W Overend and L. F. Wgqggins,
J. Chem So6T i ) 2195-9) was treated with 8M met hyl am ne i n et hanol

(2.16 m) and heated at -20 11 0 SEP 2004 WO 01/74788 PCT/EPQO /03594 100C
in a sealRdinidine-J-oarbagylivoanid wag hrepsreidicterdingde [ati kiirbes &. {To Mbasttin wi t h 5N
HCl and td @regbhdst Bﬁeﬂafdnbh@fﬂiﬂoﬂp}lﬁreh@eﬂf:&w&ashilth%@n@t@rﬂp@mﬂﬂt (Apph8g) . MS
( velon@%@rwﬁﬁé 91ra/z 152 ([MH], 100 (b) Ethyl
3mett?y|a a,zme- -car oX IateA ol uti on ) ]

net hyl ani%r Bxléléﬁ %F‘%U%Qbef’q 3€P‘Pf e o B RANE%as

sat ur at edD. Ematdardlml (b;Ss;ltosmfsi M‘ddra.gﬁo aodiMs Flenganiy hhtedflam. 3hE9P6ki due was
partltlonﬁphbﬁgg/een Et OAc_and aqueous NaHCO3, separated and the aqueous
re-extra to give
e el Sl S ) R g
1000 ethylaxmnomcotlmc acid was preapre accordmg to Tsc in et

Et hyI 3- (I\Ghedee)x&l@aﬁbéaywﬂﬂr met hyl ami no) pyri dazi ne- 6- car boxyl at e

Pr epar at | RTLhERep RERYme Pcdb cadcid)ﬂr%agﬁ m%ﬂaeaard{ngzafk F MBofntr, i on

chem cal
3-(N-t- bu?}e%?/t’gr on;ﬁ))v % %‘Ey{“aﬂ\wg r’|dglznl&gesc,%ogiagﬁg?)xzflggtzel99Pr eparation

anal ogous to Preparation 4, step (c) (93%. M (-ve ion chemical 15
i oni 2 | oRxample lzmwapyngmamwcmamc 28id () oydroxymutilin
6- (bi s-t - bgtgycar bonyl am no) - S- cyanoni cot i nat e

(a) (6-tert-Butyloxcarbonylamino-3-pyridinylcarbonyl)carbamic acid-2-(S)-2-
dichloroacetoxymutilin 14-ester-11-trifluoroacetate

"‘OCOCHCIZ
6-tert-Butyloxycarbonylaminonicotinic acid (1.0g) in dichloromethane (100ml) was
treated with oxalyl chloride (0.44ml) and dimethylformamide (1 drop) and stirred at
ambient temperature for 3 hours. Evaporation to dryness gave the acid chloride which
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(' BN COONa NC a 20 (a) 6-Hydroxy-5-iodonicotinic acid 6-Hydroxyni cotlifn§kP 2004
acid (2Qggoisyw@ter (200m) and HZSO4 (80nl) was heated ppr@Phi/6:364 1 hour.
- Potassiumiodate (0.42 equivalent) and potassium i odide 5)0 96 equi val ent)

Werte bot hvﬁqg%thrl{l Hﬂih‘(l)br%ﬁleﬂl‘éﬁé 150nhpw@trea@éd ®ith3il¥et dyhgite (DOg, ?t d9oc t he
m xt ure Solid was
fil teredvga? g‘??e%‘(gkg a g%a&g%% I’ZL]‘:S i?g&ﬁéjj an I um

met abi sultipthylagise Qo] )li’l‘ifilsmrf’cﬁ ntaﬁ m xt ure
was pour esrapsration oBtheAlgite tadf)msstkilowesbytchmmﬁogapladwtesihcagd the white
sol i dsfildy IR 29%/&11;1' dckitCiaRRRuRtdve Ghble cAMPBARNYEDhilefod®m (1H,

br oad), 1@ E)#HE broad), 8.36 (1H, d), 8.03 (1 d) (b) Methyl

6- chl or o- &d otinate G&Srox y-5-i0odoni coti nic acid (15. Zgﬁ) was 30
refluxed @) r(éttpet-Bntytlmnwo 1Binog- Pyndiy mbpnwmr})anueapw

evapor at afydroxystaitiedst-estére resi due was taken up in chloroform (50nl) and
added to nethanol (100nl). Evaporation gave t t|tIe conpound (17g). NWR
8(CDC13) 8.92 (1H, d), 8.71 (1H, d), 3.96 (3 (c) Sodium

6- chl or o- 5-i odoni coti nate Preparatlonoan ogoyus*~t.g Breparatlon 4, step 35
(c) (100%. NMR b(DVSO 8. m (] .. (d) Methyl

6- am no- 5-i odoni coti nate So um|6- cjhl orto- 50|"Q otlnate (59) in 0.88
ammoni a solution (125 m ) d at 158 8 hours in a seal ed bonb,
cool ed and evaporated to dryné‘bs The resi due «<= ésterified according to
the procedure of Preparation 22 step (b) (2. @49) IVB (-ve ion chem cal
ionisation) mz 40 277 ([MH "', 100% Aé&p

6- ami o- ﬂﬁebyarﬂﬂwmwmv@’lmmoxiﬂmwlc nyl)casb%%&@-@)o%rom cotinate
(2. 44Q), dichisfeicboryhitilEnbhestroredrfiliopsdckatt (@H2g)jn £bsodudy etheaaiht ), - 21 10

SEP 2004 M‘% éZﬁ@d R EHPbL A Hyaloxidl Btk EilRiPERMNQ)] er rocene

16% b
o | uxed sty it TG ps %"&%ﬂ\!’x‘% efﬁas%ﬂwre%@” S8 e and
the resi dﬁqeirzmnsem@ Swraﬁﬁwpmmmq TKpEHwates apdopin $e. t Bheyprganies ¢ | e -

conpolfnd we:ezsﬁgg:atewma( mgs&j)oail% and evaporagedoo dr}me(ss to giyy theptitid (2H,
grog::l)s t3 t Ha?l?)] thyI |c.ot| r ous to
SULR: e AN f@cm@%&f{q&% S oS,

4.01 (3H, s), 146(18H s).
@i o

(6-tert-Butyloxycarbonylamino-3-pyridinylcarbonyl)carbamic acid 2-(S)-

20  hydroxymutilin 14- ester(0.37g) in dichloromethane (50ml), was treated with
trifluoroacetic acid (2ml) and stirred at ambient temperature for 5 hours. The mixture
was evaporated to dryness and the residue partitioned between 10% potassium
carbonate solution and 10% methanol/dichloromethane (2x100m1). The organics
were separated, dried (Na,SO,), filtered and evaporated to dryness. Chromatography

25  onsilica gel, eluting with 8% methanol/dichioromethane gave the title compound as a
white solid (0.117g, 37%). M.S. (-ve ion electrospray) m/z 498([M-H]',30%), 161
(100%).

Examples 2-27
30 (a) The following were prepared analogously to step (a) of example 1
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(9) Sodi um 6-(bi s-t-butoxycarbonyl am no) -5-cyanoni coti nate Preparatt grgEJ?ij[]l,
anal ogo eparation 4, step (c) (100%. NVR S(D20) 9 .0
(1H, d)%éﬁé?{s( 18H, s). Pyrimdine-5-carboxylic acid vvaspg?gggre

according to 1. T. Forbes, R T. Martiy
i ndol yl urea derivatives as antagoni std
Al 19930916. 2-Di net hyl am nopyri m di ng
accordi ng to P. Dori go, o]
Fl oreani, J. Med. Chem 39 (155@?9&2%
pyri m di ne- 3-carboxylic acid was olg mg rom Chenbridge. 20

6- Di net hyl am noni cotinic acid was preap according to Tschitschibabin et.
at., Chem Ber. (1929), 62, 3052. 3-¥¢] Ior’ $ éﬁ azi ne- 6- carboxylic acid was
prepared according toR F. Honer, H Geg % G Overend and L. F.
Wggins, J. Chem Soc. (1948), 2195-2199. 25 Exanple 1

(6-Ami nd rnyT Car bonyl) caf ba#g c Em d 2-(S)-hydroxymutilin

H2N OH iy gr t - But yRoxcar bonyl aﬁ n

aci d- 2- ichl oroacet oxymuf i —ester-11-trifluoro

H 30 OC@CHGZ 6-tlert - Butyl Qxycar bon | anf noni cotinic acid (1.0g)
di chl or dnet Rane {( 100m ) trpat wWth oxalyl chloride (0.44
di met hylif or mam de (éﬁg‘?g:‘"nnﬂ and. Btirredi at anbient tenperature flor 3 hours.
Evapor afli on,t o drynes thej acid chi g 22 01 /7h788 10 SEP
2004 PCTI EI§01/03594 wa I ssol ve éj 4 %lo‘ﬁ? t@ﬂ 1 n‘il) and treated
with silver cyanate (1. 6. 7/mol es) 23 2- di chI oroacet oxyputilin
11-trifluordacetjate, and tr?"et hy( &?ﬁ @@([@G y, EGe)st i rred at

anbi ent rtenperatit c%ﬁ 8ot Frttrattom—and—evaporattonmrof{ t he
filtrate tosdryness fol Ifo d by ch3£bmat(;ge foph 0o (IM-H]rCEO096) , 5 el uting
with 25¢% ethyl ac o the title conpound-as—a—whjte foam

and G E. Jones, Preparation of
Pcal' t. AppL 15 (1993) W9318028
oxylic acid was prepared
- Santostasi, |. Maragno and M
Pyrazol o [1, 5-a]

14- ester

(0.53g, [15%). _
6 44 | (-veion) 904 ((M-H]", 100%)

7 Q/ 54 | (-veion) 719 ((M-HJ-, 100%)
Med
8 40 (-ve ion) 810 ([M-H]-, 100%)
9 m"‘Q 34 | (-veion) 810 ((M-HJ", 100%)
10 12
1 »(LA»)NM 62
{BOC
5 - (+ve ion) 902 (MNz", 20%)
! | R8OMH", 20%)212(100%)
SN (-ve ion)720([M-HJ,
13 .,.DU 42| 65%),113(100%)
14 Q/ 20
5 ' ﬁ 83 (-ve ion) 905 (IM-H], 40%), 113
1 oc (100%)
- (-ve ion) 690 ([M-HT, 90%), 123
16 r 185 1 (100%)
17 g 49 | (veion)733 ((M-HT, 100%)
Me,N .
18 m):,jr 18 (-ve ion) 819 ([M-HY, 100%)
|
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(b) (6-tent- Butyloxycarbonylanino-3-pyridinylcarbonyl)carbanic aci dt 8-3E8)2004
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Z%ﬁ%@ %@41?\?@3( ve

step (a) of
ion) 904

([MH -

To%%

N4 B
S

A=y

€ 1 on)
76

904 (™ H -, I00% TBOCI=

P~

28

m/[’\(
S

29

(-ve ion) 819 ((M-HT, 100%)

29

Me:
AN
o,

{

16

(-ve ion) 929 (IM-HT, 100%)

10

15

2-Aminopyrimidin-5-ylcarbonyl chloride hydrochioride for example 10 was prepared
by reflux of 2-aminopyrimidin-5-yl carboxylic acid (0.4g) (P.Schenone et. al,

J.Heterocyclic Chem. 27 (1990)295) in thiony! chloride (20m!) for 4 hours followed
by evaporation to dryness.

Example 3
(b) (5-Bis-t-butoxycarbonylaminenicotinoyl)carbamic acid 2-(S)-hydroxymutilin
14-ester A solution of (5-bis-t-butoxycarbonylaminonicotinoyl)carbamic acid 2-(S)-
dichioroacetoxymutilin 14-ester-11-trifluororacetate (0.25g) in ethanol (25ml) was
treated with saturated aqueous NaHCO, (25ml) and stirred vigorously for 2%z hours.
The mixture was diluted with EtOAc (150ml) and water (150ml), shaken and
separated. The organic was dried and evaporated to give the title compound as a
white solid (0.198g). MS(-ve ion electrospray) m/z 698 ([M-H]-, 100%).

Examples 2,4-17, 19-21 and 24-26
(b) The following were prepared analogously to step (b) of either Example 1 or
Example 3.
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51 39(-ve ion) 904 ([MH -, 1009 N NBOO), 644(-ve ion) 904 ([M:H g opp
100%  7546-NBade@n) 719 ([MH -, 100% 8H /40(-ve ion) 810 _ 1lg

BOCNI . ?‘gbog@ﬂ}-s?-ve ion) 810 ([MH -, 100% 1012 1162 MW ﬁ%’"?%%) 902
(Ma . 20% 12- 718800+, 20% 212(100% Bocwt -- 13A42(-ve ion)720([MH ",
MECB5% , 113(100% 1420 (-ve ion) 905 ([M " o440%, 113 151 BOOv j 83( 100%
(-ve ion) 690 ([MH-, 90%, 123 16l 18./0) 1749(-ve ion) 733 ([MH ",

10099 ) 18vow< 18(-ve ion) 81%Rddnviddo i | M -24 0 S E P 2004 WO
01/ 74788 PCT/ EPO1 /03594 --Ki 1944(-ve-- 29 ([MH -, 1009 II~

oZ %
OH
Example Y
No. R yield Electrospray MS m/z
2 b 100
BOCNH N/
4 Q 100
{BOC),N
(BOCLN
5 Q 62 | (-veion) 698 ((M-HJ-, 100%)
WEOC,
6 ® 76 | (-ve ion) 698 ((M-HJ", 100%)
N
7 B /@( 45 | (-veion) 513 ((M-HJ", 100%)
3 T 97 | (-ve ion) 604 (M-HJ", 100%)
BOCNH,
9 ] 97
R .
10 Mj‘!\:)/ 62 | (-veion) 499 ([M-H]-, 100%)
1 N 100
(HOC),N’L\\ N BOC),
12 ool L 3 99 | (-ve ion) 672 (M-HT,100%)
13 m"l ) 69 | (-veion) 514 ((M-HJ,100%)
4 @/ 18 (+ve ion) 991 (2MNa",100%), 485
(MH" ,40%)
15 .a.,,@/ 18 | (-ve ion) 699 ((M-HT, 100%)
i6 g 11 | (-ve ion) 484 ([M-HJ, 60%), 122
(100%)
17 S 97 | (-ve ion) 527 ((M-HY, 100%)
I
19 SN 70| (-ve ion) 523 (IM-HT-, 100%)
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Example 3

(c) (5-Aminonicotinoyl)carbamic acid 2-(S)-hydroxymutilin 14-ester A solution
of (5-bis-t-butoxycarbonylaminonicotinoyl)carbamic acid 2-(S)-hydroxymutilin 14-
ester (0.198g) in trifluoroacetic acid (2ml) was kept for 1 hour and evaporated. The
residue was treated with EtOAc (10mi) and saturated aqueous NaHCO; (10ml),
shaken and separated. The organic was dried and evaporated. Chromatography
(EtOAc/MeOH) gave the title compound (0.084g). MS (-ve ion electrospray) m/z 498
(IM-HJ~, 100%).

Examples 2,4-6, 8-9, 11-12, 15, 20-21, 24 and 26
(c) The following were prepared analogously to step (c) of either example 1 or

example 3
- OH
RCONHCOO "
o z
OH
Example %
No. R yield Electrospray MS m/z
2 [ 20 (-ve ion) 498 ([M-H]", 38%),268 (100%)
Hy
4 " ,Q\ 85 | (-ve ion) 498 ((M-HJ-, 100%)
s WN\Q 27 (-ve ion) 558(MOAc~,40%), 498([M-H],
7~ 85%), 162 (100%)
N,
6 s 68 (-ve 1on) 498 ((M-H]-,70%), 162 (100%)
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Y 2BOCNH N100 4(BOCANI , 100 5(BOC) 2N |62(-ve ion) 698 ([MH -, 1009 L
6l L76( ‘¥§ ;ﬂ@g 698 ([MH -, 100% 7+uao45(-ve ion) 513 ([ 0]%952 SMEEQUD
[97(-ve 1 3 4 ([MH] 100% 9Boc~/ 97 1062( ve ion) 499 0% 11"
~100 (BESy—NBES—12BocdiN=99(=yeTon) 1672 ([ M H " I00% deeaby(s on)
514 ([M{H' 81009 (+ve _d7n’) 991| ( 2%\a (Lﬂeqen 5@85[Mzﬁlh8%m L6gdq fi 81(-ve
I(Oﬂ) QQC)\[Sg;nJ(iMJl_.ﬂUU@ IT(-VE |05n) 484 (TMH ™, 60%, 122 (100% 1Y97
-ve ior , 1p7085 vel (-on)ory 294 0%p 0B (1
01/74788_0 SEP 2004 _ PCT/ /() / WQRg/! !\3( 02“1’31 nn((%nﬂ\lm 1)11or%nlg;/|(og@fz\e
| 54( +ve [i on) 528 (MH+, 00% 26]91" .

11 WS 30 | (-ve ion) 514 (IM-H]',55%), 178(100%)

e

12 Q_Z\}\ 71 | (-ve ion) 572 ((M-HJ',100%)

15 HNQ/ 61 | (_ve ion) 499 ((M-HJ, 55%), 163 (100%)

20 ;j@/ 49 | (ve ion) 528 ((M-HJ, 100%)

2 g 65

! S (-ve ion) 528 ([M-HJ, 100%)

WA
24 g 94 | (-ve ion) 499 (M-HJ, 100%)
26 ] 30
S (-ve ion) 512 ((M-HT, 100%)

10

15

Example 18 (2-N-methylaminopyrimidin-5-ylcarbonyl)carbamic acid 2-(S)-
hydroxymutilin 14-ester

(b) (2-N-methylaminopyrimidin-S-ylcarbonyl)carbamic acid 2-(S)-
dichloroacetoxy-11-O-trifluoroacetylmutilin 14-ester

BOC-protected material from step (a) (see table) was deprotected with TFA using the

procedure of Example 3, step (¢} (100%). MS (-ve ion electrospray) m/z 719 (IM-HY,

100%).

(¢) (2-N-methylaminopyrimidin-5-ylcarbonylcarbamic acid 2-(S)-
hydroxymutilin 14-ester

Material from step (b) was treated according to the procedure of Example 3, step (b)
to give the title compound (64%). MS (+ve ion electrospray) m/z 515 (MH™, 100%)

Example 22(b) (6-Amino-5-nitronicotinoyl)carbamic acid 2-(S)-hydroxymutilin
14-ester -

A11LLS

CONHC
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BOWZ(-ve ion) 612 ([MH , 100% Exanple 3 (c) (5-Aninonicotinoyl)cdrlb&im )i

aci d 2- (wooipgysaxynutilin 14-ester A solution of PCT/EP01/03594
- (5-bi s-t-but oxycarbonyl am noni coti noyl)carbam c acid 2-(S)-hydroxymutilin
14- 5 est(@rBisQ-bildSgycatbonylanfihe:SriaoitoindyticabaRidacidagSkept for 1 hour and

oo Sl S W o
evapor at o Bl Ff y SR Ei) ﬁ&&&c%fﬁ@gtt? ??‘%ml?w&[?ﬁgg)( 8. 0849) .

-ve igiwe meéntqmwﬂ (R$%).2d48 (-ve[ipn p@mcqbgwatlmngxé@(@é H,4-6, 8-09,
11 12,5 1510080r 21, 24 and 26 (c) The follow ng were prepared anal ogously to
step (c) of either exanple | or exarrpl e 3 Exanpl eRVEl ectrospray MS niz

(W H - Eommpiafahs (yimigasthemteio-ambopDrirbarss i - 16> ( 1000

668(-ve |(<Shahy498!q(lpwtlhl)l-l4mw 162 (100°/<) -27 WO 01/ 74788 0 SEP 2004

PCT/EPO 1 /03594 890(-ve ion) 504 ([MH-, 30%, 168 (100% 985(-ve ion)
504 ([MH-, 10%, 168 (100% 11i 30(- ve io ) 514 ([MH -,55%,178(100%
HN NH3 12HN, >- 71(-ve ion) 572 ([MH", 1009

HzN\I//N | ONHCOCH e
N,
' o)

OMe A
10 OH
(2-Bis-t-butoxycarbonylamino-6-methoxypyrnmidin-4-ylcarbonyl)carbamic acid 2-

(S)-dichloroacetoxy-11-O-trifluoroacetylmutilin (see table) was treated with TFA
according to Example 3, step (c) followed by base according to Example 3, step (b) to
give the title compound. MS (-ve 1on electrospray) m/z 529 ((M-HY, 60%), 193

15  (100%).

Q

OH

Example 27 (3-Amino-6-pyridazinylcarbonyl)carbamic acid 2-(S)-
hydroxymutilin 14-ester hydrochloride.

CONHCOQ!

a
o & N
, HC! o) -,
20 OH
(b) (Tetrazolo [1,5-b] pyridazin-6-yicarbonylcarbamic acid (25)-2-

dichloroacetoxy-11-O-trifluoroacetyimutilin 14-ester

“acocHy,
25  The title compound was prepared from 1-(3-chloro-6-pyridazinyicarbonyl)carbamic
acid (2S)-2-dichloroacetoxy-11-O-trifluoroacetyl mutilin 14-ester (see table) (1.5g) by
treatment with sodium azide (0.162g) in DMF (20ml) at ambient temperature for 4
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- 1541r61(-ve ion) 499 ([MH", 55%, 163 (1000/c) 201171j ' 49(-ve |on)q (ﬁiﬁ; 2004
([MH' wd@P¥msgl. E 65(-ve ion) 528 ([MH', 100% H| Nreterdfag 1 On)
499 ([MH -, 1009% \ 261f30( ve ion) 512 ([MH -, 100% Exanpie 18
(1 i N- t Nek b AThE ¥ &Tivei fired -evhgdh ﬁam&ﬁ?:aésbam thie AGidhe 2x{rSited Qyar 0>2<y (rné; ilin
ester a
di chl or o?}&‘éi %c%?at%@lﬁ' %ﬂl‘??}&g‘?‘%‘{éﬁ@w&] Tﬁfﬁ %H%& %%%&{0 g'tk’ gd mat er | aI
from st efl-92g OgdeMé;b['e'?l%gle‘émfpfﬁYé&/éﬂMW I'ﬂF;ASU(S)I’ hés PWQﬁ)procedure of
Eégrrpl e f&) @tfﬂphehyl@hﬁﬁ%orah{ﬁlde_ne_amlmﬁqimdquﬂR:ayl)ot:i?ll)ltaiﬂzﬁn(a:[d;d:d'l]s 1o
1 0,
N (plyb2ab TR R ARy hoscioibraomdaar bam ¢ aci d 2-(S)-

hydroxy ster ter| rom was treated according to the
procedure of Exanple 3, step (b) to gi ve the title conpound (64% . M (+ve
ion electrospray) mz 515 (M+, 1009 Exanpl/e 22(b)

(6-Am no-5-nitronicotinoyl)carbamg ag d 2- (\™- pg@caxynutilin 15 14-ester
-28 WO 01/74788 O SEP 2004 PCTI EPQI / Q3594
(6-Bi s-t-but oxycarbonyl am no-&= r fiod 4
di chl oroacetoxy- 11 -O-triflugro cet*ﬂ/l MUt s
TFA according to Exanphe=ay" stép (c) f0 /."w )y base according to Exanple
3, step (b) to give the title conpound (95%~—45 (-ve ion chemi cal
ionisation) mz 543 ([MH ", 5 100% Exanpl e 23 CHC

e ST TN N —"
O-mﬂuoroacetyhnutﬂm 14-ester (0.45g) was heated in chlorobenzene (10ml) with
10  triphenyl-phosphine (0.165g) at 1109C for 18 hours. Evaporation followed by
chromatography on silica gel eluting with 50% ethyl acetate in hexane gave the title
compound (0.255g, 43%). M.S. (+ve ion electrospray) m/z 967 (MH™, 80%), 839
(100%).
(d) (3-Amino-6-pyridazinylcarbonyl)carbamic acid-(2S)-2-dichloroacetoxy-11-
15  O-trifluoroacetylmutilin 14-ester

arbam c acid 2-(S)-
see table) was treated with

OCOCHCY
(3-Triphenylphosphoranylideneamino-6-pyridazinylcarbonyl)carbamic acid- (2S)-2-
dichloroacetoxy-11-O-trifluoroacetylmutilin 14-ester (0.25g) was treated with glacial

20  acetic acid (5ml) and water (0.5 ml) and heated at 100°C for 1 hour. The mixture was
evaporated to dryness and the residue extracted with ethyl acetate and washed with
saturated aqueous sodium bicarbonate solution, dried and evaporated to dryness to
give the title compound as a 1:]1 mixture with triphenylphosphine oxide (0.23g, 83%).
M.S (-ve ion electrospray) m/z 705 ([M-H}-, 18%), 375 (100%).

25  (e) (3-Amino-6-pyridazinylcarbonyl)carbamic acid-(25)-2-hydroxymutilin 14-
ester hydrochloride
(3-Amino-6-pyridazinylcarbonyl)carbamic acid-(2S)-2-dichloroacetoxy-11-O-
trifluoro acetyl mutilin 14-ester (0.23g) was treated with aqueous sodium bicarbonate
as in Example 3, step (b) then treated with ethereal hydrogen chloride to give the title

30 compound (0.05g, 41%). M.S. (-ve ion electrospray) m/z 499 ((M-H]", 100%).
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10 DH . T 1.0 SEP 200k
(2- Bi s-t -Ratyexyear bonyl am no- 6- met hoxypyri m di n-4-yl car bonglyrgdohedbe aci
. 2- (S)-dichl oroacetox&-l | -O0-trifluoroacetylmutilin (see table) was treated
with TFA Exaeepldi2Bg(3-methyipyridazin teycadpuyearbamic acid 2a68- according to
Exanpl e 3, hysrepymiilih d4-egtere the title conpound. M5 (-ve ion el ectrospray)
mz 529 (EM) N-nfiiipy liddzikee L 1A ny FaBRIf: 24d 2-(S)-dichloroacetoxy-11-

i3 Pgarnliongli_

( 3- Ami no- q-)d ﬂluggoza{cg 1 arbam ¢ acid 2-(S)- hydroxynutilin 14-ester
hydr ochl ort¢ ) razolo [1, 5-b] ) .

pyr i dasi n-BOGpratebied ynaterial drvne siee () (secgpblp) was deprotected with TFA using the
ggﬁggaagavq%%?sﬁ%%ﬁ%ﬁﬂ}%%u%l?gﬁSﬁ?@%%ﬂi gg? iib(?g?dr?g?lrs%ar onyl %%glr\%glﬁr%zzl t!agi d
(29)-2-dic oacet oxy-11-0-trifluoroacetyl mutilin_ l1l4-ester Qs,ee t abl e)
(1.5g) by (c} (FX-methylpyridazisst-yicarbonpd)carbangis arid 3r(Divhydroapymutiin L ent

t enper at urestekror 4 -29 WO 01/74788 1 0 SEP 2004 PCT/EPOL /03594 hours. The
- mXxtung W%aaaehﬁrﬁ&%%r(%saﬁishea@axm&n?mfe defideIEQNIPIAS R6p Wt D

et hyl acetate ( Or%é and wag{]ﬁq/ vmhgg water x50rrfL} rﬁlﬂg}g evapor at ed

to give (1@885dhe s somppend (337)- My (¥eden ¢ TAY) iz 5331 H -, 15%,
164 (100%,10Q%). (3- Tri phenyl phosphor anyl i deneani no- 6- pyri dazi nyl
carbonyl)carbam c acid 5 (2S)-2-dichloroacetoxy-11-0-tri
| uor oacet N I8 ; - oy
pyridazi n- %E‘gr onyl) cgﬁbsaﬁﬁ:ﬁoggél&gﬁ ?g%a}g%gl?%ﬁlg%@g%t’?{gﬂm}@hn
O-trifPuor &yl mutilin 14-ester (0.45g) was heated in chlorobenzene
(10m) wi tlh) (6-AmipghSreyanpmiceiineyilcarbampsisid &t(_S)_rdlcwmmetg_sy-ﬂéth.
Evapor at i oftiffudlrbsssedniutilicc 14-estet BOCHITytecad fiatdriah froal step ()i(9e tabieh 50%
"o S S e e geomeyg S e 000N (e
( 3- Ami no- GYGdQFFéﬁEPWP af¥d A 5 T a? thi d- (29) _2-di chl or oacet oxy-11- 15
0- t ri fA0uor@3cE@tAnine-SHdyianoaitotisod)carb@diCaddeHS)-hydroxymutilin 14-ester

Material from step (b) was treated according to the preocedure of Example 3, step (b)
to give the title compound (60%). MS (-ve ion electrospray) m/z 523 ((M-H},

100%).

25 Example 30 [2-(1-Carboxamidomethylpiperidin-4-yl) thiazole-4-
carbonyljcarbamic acid 2-(S)-hydroxymutilin 14-ester

&
HZNCOCHZND/J*‘P\QONHCOO--

A solution of {2-(piperidin-4-yl)thiazole-4-carbonyl]carbamic acid 2-(S)-

30  hydroxymutilin 14-ester (example 12, 120 mg) in acetonitrile (3.5ml)/DMF (0.5ml)
was treated with potassium carbonate (73mg) and 2-bromoacetamide (29mg) and
stirred overnight. The mixture was diluted with EtOAc (10ml), washed with water
(3x 10ml), dried and evaporated. Chromatography, eluting with
chloroform/methanol/0.88NH; (aq) 94:6:0.6 gave the title compound ($0mg). MS

35  (+ve ion electrospray)m/z 631 (MH",30%), 269 (100%).

Example 31 {2-(1-Cyanomethylpiperidin-4-yl)thiazole-4-carbonyl]carbamic acid
2-(S)-hydroxymutilin 14-ester
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(3-Tri phenyl phosphor anyl i deneam no- 6- pyri dazi nyl car bonyl) carbam c ag¢ifdSEp 7004
(2S) - 2- wili giHe08pacet oxy-11-0-tri fl uoroacetyl mutilin 14- espefi/Epo1/8fze) Was
treated with glacial 20 acetic acid (5nl) and water (0.5 m) and heated at

100C f or UsidpromadEr@nitii et dératkyd@in geagemo i edlogons deaciien do &iull of Beanisiei due
extr act edoghldRiild cAGRAHR7MASMRNEGn Uk ot a A (P g%oﬁgd' um

bi car bona ut I on evapor at e to"dryness to title
conmpound as a 1 1 mixture with triphenyl phosphi ne oxide (0 23 8 8%. MS
(-ve i onEsaemple 32 m&w-wrm&Z(xlmnqonyl)qmmlewd(lﬂ;m@hhm%ﬁs)-

(13- Ang noxQdpyaymeaélin Y4 estdponyl ) car bam ¢ aci d- (2S) - 2- hydroxynutilin 14-

ester hydrochloride (3-Am no-6- pyr| dazi nyl car bonyl ) carbam c

aci d- (2S) - 2-di chl oroacet oxy-11-0- trifluoro gcetyl nutilin 14-ester (0.239)
was treated w th aqueous sodi um bi carbonate fas in Exanple 3, step (b) then
treated with ethereal hydroge gl oride to gl OHe title 30 conpound
(0.05g, 41%9. MS. (-ve ion ¢ rospray) 09 ([MH -, 100%. -30 WO
01174788 0 SEP 2004 PCT/ B / BB359L0RKI&RPH 6
(3- N-net hyl pyri dazi n- 6-yl car bonyl ) car bami C A
1l4-ester (b) (3-N-methyl pyridazi n-6-yl carfony carbamc acid
2-(S)-dichloroacetoxy-11- O-trifuoroacetyl ng?eTTTn 14-ester 5 BOC-protected
material fromstep (a) (see table) was deprotecteﬂ W|th TFA using the

pr Oceduf %&I E&a&% GandinopyR@in( L 1&%39@1)::4%&:&@@& ﬁyl)t mz 720
H‘i

t. I
() hydFEy E'E’ng% umég%f%@g@ﬁiﬁf’? G ‘9@% j;s@%zadd
accor@i ngtifred tpder YYGEQEF 2k AROSEREHPrEssyre %‘fe@fﬂ‘ ) Th °t‘?i‘ Yﬁfé”"’ts tered | o
conpound offlaifdthe mr:(tewapomateé kegive teptitiegompaund (B3(rhgk HYS (L@ . Exanpl e
29 (6- AMcfigrBysaaniso0 (MILY Wboal STMNET 6ol (6 1Dpy oxymut i 110 15
1l4-ester (b) (6-Am no- 5 cyanonl cot i noyl )car bam c acid
2-(S dlchloroacetox - trlfluoro cetylmytil, ster r ot ect ed
rrag e2| al Bxagpleddp(& )mp geCYaggpicptin aﬁéuaéamé‘eﬁé&m&wwmz pg t he
pr océflur diydiroXymutilin 13-esterep (c) (76%. MS (- ve ion electrospray) nmz 729

g 2- (S)- hydroxynutilin

(2 [ ?48)H] : ;@%mozﬁc ﬁod&nﬁaylwgmﬁwmm-g:% m-éstéff\krﬁk accordin
to the % tgdg‘f‘mgin %{’ frh@%ﬁ}éﬂ?ﬂ ig(g @ﬁ E‘ﬁhg\aﬁ?ﬁ e r%gélgg}lmd (60(%)g
VB (-ve il@stead Clit ) @\yz ezccglggmp ve lon elcctrospray) Z

(IM-H}, 100%).

20
Example 34 (3-Oxo-3, 4-dihydropyrido[2,3-b]pyrazin-7-ylcarbonyl)carbamic
acid 19,20-dihydro-2-(S)-hydroxymutilin 14-ester

ONHCOOu e
f l \ in
P
0 N N
H 4
OH

25  (a) (5, 6—Dlammonlcotmoyi)carbamxc acid 19,20-dihydro-2-(S)-hydroxymutilin
14-ester
(6-Amino-5-nitronicotinoyl)carbamic acid 2-(S)-hydroxymutilin 14-ester (Example
22) was hydrogenated according to the procedure of Example 32 to give the title
compound (86%). MS (+ve ion chemical ionisation) m/z 517 (MH™, 100%).

30 (b) (3-Oxo-3,4-dihydropyrido [2,3-b] pyrazin-7-ylcarbonylcarbamic acid 19,20-
dihydro-2-(S)-hydroxymutilin 14-ester
A solution of (5,6-diaminonicotinoyl)carbamic acid 19,20-dihydro-2-(S)-
hydroxymutilin 14-ester (118mg) in ethanol (10ml) was treated with a solution of
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100% . 25 Exanple 30 12-(1- Carboxam donet hyl pi peridin-4-yl) thiazol g-(ASEP 2004

car bonyl jagdPamdsC acid 2-(S)-hydroxynmutilin 14-ester "'ZN(IFL"WENIM 4
- CONHO00- A soI ution of [2-(piperidi.n-4-yl)thiazol e-4-carbonyl|carbam c

?g' g mﬁ) 5 Skihy wwém%&ﬂ bk, sﬂxﬁ (SRiERE s&mes@fggha htgted 1%%%‘{(91’0(1’%11%@; ?,3' trile
2- brorma(E:)g/F'é( td'g él )afégr?ﬁg?%et]i'efwgﬁ B&ﬂaﬁ ed’l’ﬁ(‘é1 @re was dil uted
wit h Et oadichlompmythangimpbigneli 373 toagixe the(tgie @@mqmd&}}@a) M& @yapvy at ed.

Chr omat ogeiRhival iBhisdtiony mik 555 (VDT ab0¥H. Vet hanol / 0. SBNH3 (aq) 94:6: 0.6 gave
the tigle conmpound (90nmg). M5 35 (+ve ion electrospray)mz 631 W3 0%,

269 (1009 . 31 [2-(. eridin-4- i.azol e- 4- car bonyl ]
car bami c %P’d‘l’l?n% $- Arf?ﬂ‘r"&‘k%% ¥ carliquég:la amigiaci ]éiiofg‘m’ T8~gew 2004
PCT/ EPO hpdtS¥nugilinglbessemcet onitril e as al kyl ati ng agent, an anal ogous
“reaction to that of exanple 30 gave the title compound (74% MS(-ve ion
el ectrospray) mlz 611 ([MH -,100% . Exanple ,32

(6-am nopyridi n-2-yl carbonyl ) carbani c acid 18, 20-di hydro-2-(S)- 5
hydroxymutilin 14-ester H2N- -N' - CONHCOO- of¥_A%%ol uti on of

(6-am nopyri di n-2-yl car bonyl ) carbam c aci d hydroxynutilin 14- ester
(Exanpl e 4) (150ng) in ethanol ¢ PHRRE T gd Wi th 10% Pd/ C (50ng) and
10 stirred under hydrogen ajn—a{ngspheric o" e overnight- The catal yst
was filtered off and the filtrate evaporated;fo/give the title conpound
(130ng). Ms (+ve ion electrospray)mz 502 (avl H&, 40%, 524 (MNa , 65%,
565 (100% . Exanple 33 (6-Am no-5-cyanom coti noyl®tcarbam c acid

19, 201@i hysyr @~-EBafxycichdnylinmiopthiazdliSryledrieatydycarbamic acid 19,20-dihydro-
%55?2"92‘361? & '222“# iy 14 £0ee 8 ﬁ"%‘ﬁ?" featbony ’a““*‘m“‘?y“ oL oxan a8
sol vent B Biﬁﬁ’ﬁ?f d{-g?go ?i"f‘l“su@b ?%%%e §)I\§%p%i’)2‘9 on

el ect rosph&‘i‘?gﬁaied:??@esﬂ Np Example) 32 tocgips 1‘ ompogndk#r?3). MS (-ve

4- di hyd_fOm(féléktfogpﬁy))WGGﬁZ([M-H-]yISO%”)DM&IGIDO%)bam c acid

19, 201 4li hyghr €7 Ahinbedd¥Ab- S iEx oy fjcdtbattic Gkid 19,20-dihydro-2-(S)-

hydroxymutilin 14-ester BOC-protected compound from step (a) was deprotected as
described in Example 3 step (c) to give the title compound (46%). MS (-ve ion
electrospray) m/z 506 ([M-H]-, 100%).

20 Example 36 (5-Amino-6-methoxynicotinoyl)carbamic acid 19,20-dihydro-2-(S)-
hydroxymutilin 14-ester

(5-Amino-6-methoxynicotinoyl)carbamic acid 2-(S)-hydroxymutilin 14-ester was
25  hydrogenated as described in example 32 to give the title compound. MS (-ve ion
electrospray) m/z 530 (M-HJ-, 50%), 192 (100%).

Examples 37-39

(a) The following were prepared analogously to step (a) of Example 1, using 2-(S)-2-
30  dichloroacetoxy-19,20-dihydro-11-O-trifluoroacetyimutilin (Preparation 14).
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.1t 0 IN HOH 25 (a) (5,6-Di am nonicotinoyl)carbamc acid 10 SEP 2004

19 20-di h%dro 2-(S)-hydroxynutilin 14-ester
( 6- Ami nSYEBIWI4#Hni cot i noyl ) car bami ¢ aci d 2- (S) - hydr oxynut iPETEPPIOISM o ,
(Exanmpl e 22) was hydrogenated according to the procedure of Exanple 32 to

give the title
(MH, 100!").

pyrazi n-7-yl carbonyl)carbam c acid 19
14-ester A solution of (5, 6-&ATtomONt
19, 20-di hydro-2-(S)- hydroxynutilinw«i
treated with a solution of -32 WO™®4
et hyl gl yoxyl ate (150m of 4.9 Mtol ue

conpound (86% . Ms (+vge ion chem cal
30 (b) (3-Oxo-3,4-di bydrypyrocter] 2, 3- b]
di hydro-2-(S)-hydroxynutilin
oyl ) carbam c acid
st.er (118ng) in ethanol
83 10 SEP 2004 PCT/ EPOL/ 03594
sgl ution) and heated to 50C for 3

ionisation) mz 517

(1 Or) was

oy

hours. Sol vent was evaporated and the resk Cphr omat ogr aphed, el uting
wi th dichloronethane/ nethanol 97:3 to give' the title conpound (13mg). M
(+ve ion_chenical ionisation) mz 555 (M-u, 1009 . 5 Exanple 35
( 2- Ami notExasmmde |5-yl car gonyl ) caf Wefd acid 19, 20- di hydr o- 2-(8) -
hydr oxynmutifgn 14-ester 10 (a)/“;jl Electrospray MS m/z
(2-t-Bufoxycar bgnyl am not hi azol ;1 5-yl caj bonyl ) carbam ¢ aci d 19, 20} di hydr o-
2- (S) - hydroxymutiTin 14; er (¥-T-But pxycarbonylam not hi aZzol - 5-
yl car bonyl ) gar bam c aci ﬁlj( S) - hydt®xy P rrpl e B, step
(b)) was hydrodenat é‘ﬁl)ais descr| bed inTE'f qéi éﬁ\ﬁoﬁgn e tifle
conpound (46% . M5 (-ve ion el ectrosplay) rﬂz 606 ([MH]- 50% { 269
(100% . 115 $ ) (12- Am not’Tzol -b- y#ﬁar bonyl ) car bam ¢ aci d
19, 20- di|hydr®- 2-((S) - .Ja»fdar xynut | |i fi° 14} és¢ éon) BRZ{Pvie Ecrd®%s)conpopnd from
step (a) was deprotected as described{in Exanple 3 step (c) to give the
title cgnpound (469 . e 1pn lectrospray) nmfz 506 ([MH -] 100% . 20
Exanpl e {36 %%- Ani no- 6- xyni ¢ot tthoyl ) carbam ¢ acid 19, 20-di hydro-2-(S) -
hydroxynmutilin 14-ester OH (5- Am no- 6- ret hoxyni coti noyl ) carbam c}acid

S

2- (S) - hydroxymot T IZ-ester
Example 37(b) (2-Methylaminopyrimidin-5-ylcarbonyl)carbamic acid 19,20-

5  dihydro-2-(S)-hydroxymutilin 14-ester

(2-N-t-butoxycarbonyl-N-methylaminopyrimidin-5-ylcarbonyljcarbamic acid 2-(S)-
dichloracetoxy-19,20-dihydro-11-O-trifluoroacetylmutilin 14-ester (see table) was
treated with TFA according to the procedure of Exampie 3, (step (c) (100%). [MS (-
ve ion electrospray) m/z 721 ({(M-H]", 100%)] and then with base according to the
procedure of Example 3, step (b) (44%). MS (-ve ion electrospray) m/z 515 ((M-H]J,
100%)

10

15 Example 38 (b) (2-Methoxypyrimidin-5-ylcarbonyl)carbamic acid 19,20-

dihydro-2-(S)-hydroxymutilin 14-ester
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25 hydrogenated as described in exanple 32 to give the title corrpouqq] 5[\{52[]94
( ve |ore,¥ ﬂrﬁ%gospray) mz 530 ([MH-, 50%, 192 (1009 pcHXpsiAsssk 3

(a) The tollowmng were prepared anal ogously to step (a) of Exanple 1, u5| ng
2-(S)-2- 30 dichl oroacetoxy-19, 20-di hydro-11;Otrifluoroacetylnutilin
(Preparation 14). -33 1D SEE 2DO4 WO 01/ 74788 4 DCOCHC12 PCT/ EPO 1 /03594
Exanpl e R% yi el dEI ectrospray M5 nfz No 3718-E“ ‘ e ion) 821 ([MH , 100

/x) 3828(-ve ion) 722 ([MH™" e, 37(b)

(2- Met hyl am nopyri m di n- 5-yl 56 d 19,20- 5
di hydr o-2-(S) - hydroxymnutilin 14- gst er
(2- N-t-but oxycar bonyl - nopyri m di n-5- yl car bonyl ) car bam ¢ aci d
2-(S)- dichloracetoxy-19, 20-di hydro-1 |-0-t@erflgoroacetylmutilin 14-ester
(see table) was 10 treated with TFA accordi ng to® he procedure of Exanple
3, (step (Z_Meu&d;@@%nmchhl&j{lcaxbenymmbammtacmbb? ichiproagetoxy1R20f - | 100/ x) ]
and then 6 &HeRAmualif hﬂ-esi%i mede;frmeetfedﬁxmhg 3 thestep (b)

o btk b8 ) vt e g o -l 3

di hyds o- Ele¢®sﬂngcdrii)8MT ) §09%a)4 - ester V\D 01/ 74788 O SEP 2004

PCT/ EPOL/ 03594 ( 2- Met hoxypyr| m di n-5-yl car bonyl ) carbam ¢ aci d

2-(S)-di r 1 hnie QciirofdougihQaseeySyuti [ in 14-ester
was depr ?tyggf 9936 i% ﬁ'% n:éﬁhnﬂ%?'%?agge t:? eﬂo Exarrp? Xs?qép (b) to

provi de M@'?W'é“'é‘b &Sl (439%. MS (+ve ion 5 el ectrospr ay) 518 (M,
100%) .

ONHCOOe
/ | [TLTY)
oy

HNT TN

10 on
(6-t-Butoxycarbonylaminonicotinoyl)carbamic acid 2-(S)-dichloroacetoxy-19,20-

dihydro-11-O-trifluoroacetylmutitin 14-ester (see table) was deprotected according to
the procedure of Example 3, step (b) (65%) [MS (-ve ion chemical ionisation) m/z

600 ([M-H]", 100%)] and then according to Example 3, step (c) (39%). MS (-veion
15 electrospray) m/z 500 ([M-HJ', 100%).
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Exanpl e 39 (b) (6-Am nonicotinoyl)carbam c acid 19, 20-di hydro-2-(S) - ¢ SEP 7004

bydr oxy i]] 4-ester 10 15 OH

(6-t- Bu{%(;?/%@%%nyl am noni cOti noyl) carbam c acid PCT/EPO1/03554
2-(S)-dichl or_oilf)et oxy-19, 20- di hydro-1 |-Otrifluoroacetylnutilin 14-ester
(see tabplé’}" Gﬁ‘pr otected according to the procedure of Exanple 3, step

(b) (65% [Ms (-ve ion chemcal ionisation) mz 600 ([MH-, 100%9] and

t hen accgb@pidt of thy arepdne indentdhayerd G3es{edI8HantiMBcteral ecti oty in elcemtenaspl ay) ni z
500 ([ M , o : iehd 74788 PCT/ EP01103594 Bi ol ogi cal

Dat a Corrpidggr?sd%g)gﬁﬁ%ér%ﬁggg%%ggﬁvégie%ﬁﬁémre assessed for anti-bacterial
acti v?ty in a conventional M C assay agai nst a range of pathogenic
or gani snmExarbplExaeideserd found RohayeMICS Bt Ha/mi geHRY Stagfugecoscus putfys %’(f%‘bai nst

St aphy| 0gRERb® A pRkEnIRIABY9, MPhidipamaaliRavasomaHaemadiZRs Mor axel | a

cat arrhal-iﬂs n@av $i 0, and. Haenophilius influenzae Q 1. 10 The i nproved
stabili t)’/I 8Ffhe 2s- hydr oxy conpounds was denonstrated using human |iver

m crosone preparations. Thus, for the conpounds in which Rl =

2- ami®o- Fheimprosed stabditRef the28-hydrbxy wagﬁaﬁémoﬁﬁ@aﬁ aviegbumanyliver 3 neasure
of rate gfi ARkRIRtIaERond. THuE Foithe sRtiands in whittR + -uminord-pyridyoamiRIer e
found tiﬁb“%ﬁ’ﬁ%%@f‘ cfcar‘:’agc%(é , BlhRaburd/Grate 875 gﬁbolgh'gin:thggﬂscﬂ bfin/ g

Lvlh:/gL Rbuman lve “B?TOB’?‘:"FénBH‘Géerf@EP tﬁ%g%”ﬁi ngf% %Mﬁ l‘% %?df{ﬁ}lﬂfrég en( L% oimrs]

and opti ailmhibAg liveonpri sing a further heteroatom sel ected from oxygen or
sul phur, or a 5 or 6 10 nenbered ring conprising 3 nitrogen atons, or a 5
or 6-nenbered ring conprising 1 or 2 nitrogen atons fused to a benzene
ring or a second 5 or 6-nmenbered optionally
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substituted heteroaryl ring conprising | or 2 nitrogen atons, optlon éﬁﬁ
substituted by one or two substituents selected fromam no, nono- 2004
(C1 -6)alkylam no, (Cl- 6)allcyl, (Cil-6)al koxy, nitro and N—contalnlng

het erocyclyl; and 15 R2 is vinyl or ethyl; or a pharmaceutically acceptable
salt thereof 2. A conpound of fornmula (1) as clainmed in claiml in which Rl
conpri ses pyridine, pyridazine, pynmdine, pyrazine, isoxazole, thiazole,

i mdazole, pyr@abhe, 1,2,3 20 triazole, 1,2,4-triazole, benzim dazol e,

3- 0x0- 3, 4-di hydropyri do[ 2, 3-b] pyrazine, or pyrazolo[ 1,5-a]pyrimdine. 3.
A compound of fornula (| ai inclaiml or 2 in which RL conprises
pyri di ne, pynnkdiné%cgﬁp%ﬁﬁggg$%mﬂ§§04 A conmpound of fornula (1) as
defined in claim1l selected fromthe group consisting of

(6- ami no- 3- pyri di nyl car bonyl ) carbag ¢ acid 2/&S) - hydroxynutllln 14-ester;
(5-am noni coti noyl )carbam c acid ﬁ(S) a i
(2- N-net hyl am nopyri m di n-5-yl gt ozatid 2-(S)-hydroxynuti|in
14- ester; (3-am no-6- pyrlda2|nylcaré i C).aGi

2-(9S) - hydroxynutllln 14-ester; (3-hhncthyhg ri dazi n- 6-yl car bonyl ) car bam c
acid 2-(S)-hydroxymutilin 14- ester (6- ami ng=5 qQnoni cot i noyl ) car bam ¢
acid 2-(S)-hydroxyxnutilin 14- ester 35
[ 2- (1- car boxan donet hyl pi peri di n- 4- yI) t hi azol g¥4-gar bonyl ] carbam c acid
2-(S)- hydroxymutilin 14-ester; -37 0 SEP 200P~ :3%
(2-(1-cyanQMEthyIpiperidin-4-y|)th|azole 4- carbonyIPHarbanic acid 2-(9)-
hydroxynutilin 14-ester; (6-am nopyridin-2-ylcarbonyl)carbam c acid M

19, 20-di hydro AR hydroxynutl lin 14- ester; 5
(6-am no- alg a350t| noyI ),carbam c aacid 19, 20- di hydr o- 2- (S) - hydroxynutilia
14- est er ogS-giemberrdSiRgls HRg womnRrsing k o3 pittpgsn aems end byttamabinni c

acid 19, 20- d| repaipaising-A Bythenhbtasatomtsilerted fbmesdtygen or sulphur, ora 5 or 6-
(l S gg] 30':1 mc?az ﬁe;(ﬁ%irb@ﬁhbeﬁmbhﬁﬁ% b@%eﬁjﬁﬂ:{s ora 5 or 6-membered ring comprising 1
I hydr o- t&ﬁy -

(5- ani no- 6- met 9 car b Ctmé ot a¥econd 5 or 6-membered optionally
19, 20- di hy dr 0 g W '!3 CORPrifAe d o grmtrogen atoms, optionally substituted by
(6- ami no- 5- ni t?DS cEpshrd tom W"(‘B‘?n%y’ﬁﬁbi?mﬁﬂmlhmm &St-er;

elalkyl, (Cl 6)alkoxy, nitro and N-containing heterocyclyl; and

1S RZ2isvinyl or ethyl; or
a pharmaceutically acceptable salt thereof

2. A compound of formula (I) as claimed in claim 1 in which R1 comprises pyridine,
pyridazine, pyrimidine, pyrazine, isoxazole, thiazole, imidazole, pyrazole, 1,2,3-

20  triazole, 1,2,4-triazole, benzimidazole, 3-oxo-3,4-dihydropyrido[2,3-b]pyrazine, or
pyrazolo[1,5-a]pyrimidine.

3. A compound of formula (I) as claimed in claim 1 or 2 in which R1 comprises
pyridine, pyrimidine, or thiazole.
25

4. A compound of formula (Y) as defined in claim 1 selected from the group
consisting of:
* (6-amino-3-pyridinylcarbonyl)carbamic acid 2-(S)-hydroxymutilin 14-ester;

(5-aminonicotinoyl)carbamic acid 2-(S)-hydroxymutilin 14-ester;

30 (2-N-methylaminopyrimidin-5-ylcarbonyl)carbamic acid 2-(8)-hydroxymutilin 14-
ester;
(3-amino~6-pyridazinylcarbonyl)carbamic acid 2-(S)- -hydroxymutilin 14-ester;
(3-N-methylpyridazin-6-ylcarbonyl)carbamic acid 2- (8)-hydroxymutilin 14-ester;
(6-amino-S-cyanonicotinoyl)carbamic acid 2-(S)- -hydroxymutilin 14-ester;

35 [2-(1-carboxamidomethylpiperidin-4-yl) thiazole-4-carbonyl]carbamic acid 2-(S)-
hydroxymutilin 14-ester;
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(2-am no- 6- met hoxypyri m di n-4-yl carbonyi)carbam c acid 2-(S)- hydroxw‘?&géﬁ @m
14- 15 ester; and a conpound of fornula (1) in which R2 is vinyl and
selected from 20 a pharnaceutically acceptable salt thereof. 5. A conpound
of fornula (1) as defined in claiml selected fromthe group consisting

of : (5-am no- 6- et hoxy- 3- pyri di nyl car bonyl ) carbam ¢ acid
2-(S)-hydroxymatilin 14- 25 ester;

(5- ani no- 6- ”Et[b%é&y&idﬁéﬂxﬂgﬁb!h&ﬁmﬂwa)zslémmdhyﬂ@d:ﬂalﬁﬁ adfd- zigshyd_r 0-2-(S)-
hydr oxymuti | i rl’i" 4- r - 3- pyr| di nyI car bonyl ) car bam ¢ "aci d

19, 20- di hydr o- il

(6- di net hyl ani @ngnwydm ﬁwl@ab%})yqryerawwamlé@c@hy@(zéﬁ)ﬁy@oﬁwm 14-n
14-ester; ancesfed- am no- 6- pyri dazi nyl car bonyl ) carbam c acid

2-(S) - hydr y gl 2Bt t 1o :

t her eof SS@é f(l‘idérgir%gﬁd of%%?ggcgwgqg@qu‘el ne +%(§?:ﬁ%% \Aﬁhlﬁﬁii
(5-am no- 6- et ridinyl car bonyl )carbam c acid 2-(S)-hydroxymutilin
14- ester, or e£3masar3néc<§ﬁr qreRymidp (né vdpiremnd-Warhony heatbasmic agid IMM:J; nd of
formul a (1) as?-(Bfiydek yimutitihddraster;whi ch i s (5- am no- 6- met hoxy- 3- 40

pyri di nyl car bquymisshRas 1 i’ i o) ﬁidﬁ{ 10
SEP 2004 ?par nggeut?%g&?g%ﬁéﬁ%gﬁggnﬁ?ﬁﬁlﬁgm = unc’icyn\‘unﬁorlﬁml a
(1) as cl nany one of clainms 1 to 7, or a harrraceutlcally

accept abl e sal(t5 anHBe-Sgnsthaxmieetmg Haamkamic esid 4P12)- dalwefpﬂé‘é) bydraxymutilinor

exci pient. 5 94-&tapnpound of formula (1) as clainmed in any one of clains 1
to 7, or a phg ramﬁsistm&ahwn&%eﬂ’a&mcea ?@i{ uuﬁﬂr . n therapy.

S)HHAE
iO g?ea:féﬁapﬁ(gr maceut ] ctg{”? %Ef?%‘%t a%]f@rb n%%%"l"w (%ﬁg" Fui 1oﬁloof

a’rredlca in the treatnent of mcroblal |nfect|ons 11 A

process for praemmpdmgdafﬁnmdn,(mjinoﬁhlﬂok%w dnyllhd &3 1§|sé1idﬁaﬂﬁ-&rﬁ any one of
claims Ito 7, or har ti c ep bI sal t Whl ch process
conprises 15 re@’lpn g@?i of@/ (”m th X and
P are hydrogert*®r~a hyd ectl an acyl woup,
N7 =
BeloNa sl o e SR ol
= HJ‘
HQ_Q\’WL:J/ ey ]Q/ 1o I ,[”j/

20  aphanmaceutically acceptable salt thereof

5. A compound of formula (T) as defined in claim 1 selected from the group
consisting of:
(5-amino-6-methoxy-3-pyridinylcarbonyl)carbamic acid 2+(S)-hydroxymutilin 14-

25  ester;

(5-amino-6-methoxy-3-pyridinylcarbonyljcarbamic acid 19 ,20-dihydro-2-(8)-
hydroxymutilin 14-ester;

{6-amino-3-pyridinylcarbonyl)carbamic acid 19,20-dihydro-2-(S)-hydroxymutilin 14-
cster;

30  (6-dimethylamino-3-pyridinylcarbonyl)carbamic acid 2-(S)-hydroxymutilin 14-ester;
and .
(3-amino-6-pyridazinylcarbonyl)carbamic acid 2-(8)-hydroxymutilin l4-ester; or
a phammacentically acceptable salt thereof.

35 6. A compound of formula (T) as defined in claim 1 which is (5-amino-6-methoxy-3-

pyridinylcarbonyl)carbamic acid 2-(S)-hydroxymutilin 14-ester, or
a pharmaceutically acceptable salt thereof,

7. A compound of formula (1) as defined in claim 1 which is (5-amipo-6-methoxy-3-
40  pyridinylcarbonyf)carbamic acid 2-(S)-hydroxymutilin 14-ester.
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20 and R2 is as defined in claim1; wth an acyl isocyanate of form,,llaS
RI ACONCO in which RLIAis Rl as hereinbefore defined or a group conv &r YGPI0Y
into RL, for instance a group conprising a protected substituent therein
and thereafter and if necessary: (i) deprotecting a group P and/or X to
generate a hydroxyl group at position 2 or 25 11, respectively, (j)
converting a group RI Ato Rl, for instance renoving a protecting group,
(k) converting a group RI to another group R, and (1) hydrogenating the
vinyl group atg. pophiriraBeutidal @nipdkitioaRomptisthg geepound of formnla (1) as claimed

in any one of claims 1 to 7, or a phanmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier or excipient.

9. A compound of formula (I) as claimed in any one of claims 1 to 7, or a
pharmaceutically acceptable salt thereof, for use in therapy.

10. Use of a compound of formula (I) as claimed in any one of claims 1 to 7, or a
10 pharmaceutically acceptable salt thereof, in the preparation of a medicament for use in
the treatment of microbial infections.

11. A process for preparing a compound of formula (I) as claimed in any one of
claims 1 to 7, or a pharmaceutically acceptable salt thereof, which process comprises
15 reacting a compound of formula (II):

1y
in which X and P are hydrogen or a hydroxyl protecting group, such as an acyl group,

20  and R2 is as defined in claim 1:
with an acyl isocyanate of formula RLACONCO in which R1A {s R1 as hereinbefore
defined or a group convertible into R1, for instance a group comprising a protected
substituent therein and thereafter and if necessary:
(1) deprotecting 2 group P and/or X to generate a hydroxyl group at position 2 or
25 11, respectively,
G} converting a group R1A to R1, for instance removing a protecting group,
(k)  converting a group R to another group R1, and
O hydrogenating the vinyl group at position 12 to form an ethyl group.



