WO 01/ 74788 PCT/ EP01/ 03594 2- HYDROXY- MUTI LI N CARBAMATE DERI VATI VES FOR
ANTI BACTERI AL USE The present invention relates to novel conpounds, to
processes for ;heir preparation, to pharmaceutical conposciiEPisoet ai ni ng
t hem and™PPWABPr use in nedical therapy, 5 particularly antibacteri al
therapy. Pl eugesadki Livtrrthiheaeoimos ikretafioemaon AMIPACTEERGARASEr al |y
occurring antibiotic which has antinycoplasmal activity and nobdest
antibacterial activity. Mitilin and other co u j : at G 14
are inactive. ﬁ%P‘F?FBéBY”&P“ FAAL TR POYROEAPRY {Ts?%r?@%t% SS&%% fgaleﬁp{ehggmggti vity
of pl eur omuhkmiacedtzs! domwpsifions centhiging diemy 394 EHGEMSHAPE 2R hagen, J.

Ant i bi ot i ggricul@lylkfibacte2l th&2@).. Repl aci ng the hydroxy group of the glycolic

ester Mol ety abiBRAiliRihd bribunAGtobiflla Qo). iSa Qbcubdity bftiﬁg_«iagggmrimmc}; ound to
i mprove anti-mcrobial activity. us int.r [ : ylthio
group gi vB% PREYDIASBAE G af“S?"?ﬂﬁiF%a’(%a,Cte%%lé g&l{i 8%%1 ﬁgusl hgrlfgér?ﬁlg%mghl chis
used as awitbadrcr Q&F 3t Gait dpireete. (ks imRsgeti Suder PRYARIOBRLIES™ ol . v, part
1, ed. F. EiviiabhpleGpmutigehas Vel ingestige@AqH. PgBa ayd H. R inshpgep /- Hodigcon 14

Et 2N( 12) %?Qﬂ%&?@i)-. Repibfing tHe hdrox{rblip éfhe £iRlolid @;ﬁrmdiibnyat mhﬂonfﬁby on, the
non- conventi 0 nupber | syste 1 i 24589, Thus, t he

i terat ur @RS é’éﬁgJ%‘F?gﬁ°8%Wg%€p%mW°ﬁ‘gpfg§% 'ﬁ% 9;?{25?1,0 (S LhKl i ne
Beechan) dursdvdingadiethylemacethyihio Eoup puyFs 1B CErROUALSH IRTHE Potip, MaVAE osi ng
inter ali Tidkdiie) witiyh casdiareytefRaOBNRITOIG) Herspaupat A7gdioges. ¥ak Vi P&t i n

whi ch Ra nay PaVvAamh, Kamder-Otriagal9mesp.344)cl udi ng optional [y substituted
heter?gyclic and Ro is 25 a selected froma variety of nonoval ent groups.

WO 98/05659 (SmthKline Beechan) describes further 14-C>qfrbannyl
derivatives of nutilin in/which the N-atom of the car bagoyl group is
acyl ated by a group which \n<l @iles an azabicyclic noiet eﬁwﬂDBD/21855

(Sm t hKl i ne Beecham des

19, 20- di hydr omgy¢HL 0O, 1N
nodi fied. In such 2cofpoy

substituted by hydroxy.
t herei n, however, do no¥ i

19, 20- di hydr o- 2a- hydr oxy- {n is described by G SchuyhZarid H. Berner
in Tetrahedron, 1984, vol.” 40, pp 905-917. 35 The present invention is
based on the unexpected di scovery that certain novel 14-0- carbanoyl
derivatives nutilin derivahives further having a (2S)-h(®roxy substituent
have potent antimcrobial activity. Accordingly the present invention

provi (188 a Conqg%ﬁllsd ap%iicgn%a,rﬁilé &n(éoh.rentibéal numbering system which is generally used in
the literature (G. Hogenauer, loc. cit.) is used.
WO 97/25309 (SmithKline Beecham) describes further modification of the acyloxy
group, disclosing inter alia 14-O-acylcarbamoy! (RaCONRbCOz-) derivatives of mutilin in

which R2 may have a range of values, including optionally substituted heterocyclic and RV is

25  aselected from a variety of monovalent groups.

WO 98/05659 (SmithKline Beecham) describes further 14-O-carbamoyl derivatives
of mutilin in which the N-atom of the carbamoyl group is acylated by a group which includes
an azabicyclic moiety.

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. The 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. Schulz and
H. Berner in Tetrahedron, 1984, vol. 40, pp 905-917.

35 The present invention is based on the unexpected discovery that certain novel 14-O-
carbamoy! derivatives mutilin derivatives further having a (2S)-hydroxy substituent have
potent antimicrobial activity.

Accordingly the present invention provides a compound of formula (I):

¢ further derivatives of nuti or 30
e gl BeN(CEH,BSICH,0m) ey, at
the 2 position (a to the, Xetogfoup) may be
S majority of the ca
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WO 01/ 74788 PCT/EP01/03594 OR2 OCH R 12 Nk OIli. 14 ..illl HII.. O
2 OH () wommhsech: 5 RL is a 5- or 6-nenbered optional | y peutEstol/oisoed

het eroaryl group; and R2 is vinyl or ethyl. In this series of conmpounds,
the introduction of a (2S)-hydroxy substltuent is found to inpart greater
metabolic stability towards 1iwer enzyneskt han the correspondi ng 2-
unsubstituted counterparts. 10/Exa es of _Retg 5hryl groups for Rl include
t hose having a 5 or 6-nenbeg i ngile ri/mg?cogprising 1 or 2 nitrogen
atons and optionally conprising $ furphef.s het enoat om sel ected from oxygen
or sul phur, for exanple pyridiney pyridaa ne, pyrimdine, pyrazine,

i soxazol e, thiazole, imdazole, pyrazgle; ANy or 6-nenbered ring
conprising 3 nitrogen atons, for exanpft®E, J-triazole, 1,2,4-triazole;
or a 5 or 6-nenbered ring conprising 1 or t5~hitrogen atons fused to a
benzene ring, for exanple, benzim dazole. urtﬁ%é?exanples of heteroaryl
groups for Rl include those having a 5 or 6-nenbéred ring conprising 1 or 2
nitrogen atoms fused to a second 5 or 6-nmenbered optionally substiluted

het er oaryli; whidg: conprising 1 or 2 nitrogen atons. Representative exanples

of such h 18L 9ar I 20 pyridine,
pyr azi Ee E}ér ?ga&F réfy g %dx%%g %5{1%8%&% fog i i pyr azi ne,

pyrazol of s ¥PPYA Hi ne, pyri m di ne, and th| azoI e. Preferred exanpl es of
such het er oar ylIn th@ﬁr sstipsoficompands, el ingrductionrof & ARy droxyspbstHueneis foupditeni di ne,

and thl az Qﬂn@art Repean@itiolit stlignowatalives ubgind thenths céresspdrliingizel ude ani no,
nono- diy gmte@&jn aqino, (C 1-6)al kyI (C 1-6)al koxy, nitro and

N—cont |n|n ero such_as 25_pi. opt i onal
subst ilPut edg T%ﬁa ?9‘1%1“ g&%‘% . 2 'gﬁ glos? fite aVgtjosrt%l gnwe{e Slr\%ﬁen usedy
herein, t h@gtcemmmw or2 HEpgsh gtofms, an@mw%& Yo‘toﬁ’@FlﬁW%%ﬁH@Fli hes@oateny| or
napht hyI sfeqebBdrh bugged oaswphug faeparop epyridees pyrplatioe, pynmjdings pfrenmbl y up to
three SUbsﬁdeib‘f‘éﬂ'Hx?azoleSi‘rHl&ﬁQl'eep VeaBRt bﬁw&tﬁméﬁﬁer@im&rcﬂnpﬂﬁ@gﬂlpnmbﬁ'éh' udi ng
DL om Rt ehgRan . O a:?olg’q 2%?@1’41 %;?g 6 m&hg@gm o F" and
unl ess ot F&™ €& d B) Ig ﬁy
( C1- 6)lA] kaMtpeen mmBﬁaF% E@fn%?%ﬁ’ lﬁ@ﬂexa‘ﬂ%}F € 1@‘“%%% € 6) al koxy,
hydr oxy, rietercaryl gsoapsofor B2 ingbide thosaimyingerior 6amdnbhredl\m(g@32mm1ah$<§/blaln no,
acyl am no,mm?geﬁ{ hies BRBYloartestad 538 ¥ ndmbered aptamily substitiied Yetsrahrybringcar boxy
esters, og%HBXé 1 orn?lﬁg'oge@ﬂ%ms
Representative examples of such heteroaryl groups for R! include, for example,
20  pyridine, pyrazine, pyridazine, 3-oxo-3,4-dihydropyrido(2,3-b]pyrazine,

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 R1 include amino, mono- or di-(Cy.
6)alkylamino, (C1_g)alkyl, (C}.g)alkoxy, nitro and N-containing heterocyclyl such as

25  piperidin-4-yl which may be optionally substituted. Typically R1 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 aryl group, including phenyl when forming part of a
30  benzyl group, include, for example, and unless otherwise defined, halogen, (C1_g)alkyl, aryl,

aryl(Cj.g)alkyl, (C1g)alkoxy, (C1_g)alkoxy(C1_g)alkyl, halo(Cy_g)alkyl, aryl(Cj_g)alkoxy,
hydroxy, nitro, cyano, azido, amino, mono- and di-N-(Cj_g)alkylamino, acylamino,
arylcarbonylamino, acyloxy, carboxy, carboxy salts, carboxy esters, carbamoyl, mono- and
di-N-(Cy.g)alkylcarbamoyl, (C1_g)alkoxycarbonyl, aryloxycarbonyl, ureido, guanidino, (Cy.
35  g)alkylguanidino, amidino, (C1.g)alkylamidino, sulphonylamino, aminosulphonyl, (Cy.
6)alkylthio, (C1_g)alkylsulphinyl, (C;_g)alkylsulphonyl, heterocyclyl, heteroaryl,
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di -N-(C 1-6)al kyl carbanoyl, (C 1-6)al koxycarbonyl, aryl oxycarbonyl, ureido,
guani di nﬁgo 04 54788 35 6) al Ikylhgualni di no, am di nf), (C1-6)al kyl?ﬁhldmfmi% I

sul phonyl am no, _am nosul p , - 6)a [.O Cl-6 ) i nyl,
(Cl-6) al kmt%reﬂﬁl%(ﬁyré)alh‘éta@ﬁ? g%veﬁ’i% 1-5@1@1-5%@%%10@ év@ﬁ)i’%ﬁ’%ﬁ%fgmp

PCTI EPOL/ 6859 nay heligked by el(Gh 6 BIkyEnachajn, tafeamiaeabpeyshiynacl- 6) al kyl . In

addi tion, two weﬂ%sagthe{e& ,ﬁleQ&fo@ﬂk{}iﬁﬁTﬁl " Reer kd (ak@EalYly 3r £:Gart3) al kyl ene

chain, to forma_carbocycl.i.c ring. en used herein, .the te "al kyl " and
"al keny| " alkepyegr afkgn IPW%%I%}{C]&P# ?fg%crhe 3 01f’J'pasrct0 ?%lfmngéllp IE%%/ Cz‘(‘)dr)éna t‘%gshg/l, oxy)

strai ght and bMéwonead hgresuhs termt @ickialkyl" 3pd { yelopbkey b Blshto A ORE M8 8 hen used
herei n, t hemitkret® digy ehgadrkod dtorand " cycl oal kenyl " refer to groups having
frolm t lhrk ee to Wﬁ%ut{s&ﬁ%d?ﬁfﬁl%@, AAlRYB ey AR &Q?&Bélkdﬁyﬁgroup’:\rﬂa}ad&@pkise alt kenyl ,
cycl oal kyl or_.cyc n u rise uents,

pr ef er abl P prfot%sulaﬁ}%mgﬁb%tefe%@n &0 u%%@%&ﬁgﬁli&gﬁﬁnﬁ%ﬁ I%’yl,

al kenyl , elrembayrippikgror exriqatsnyl grRHPs ?F‘g%‘%ﬁ? PCY°Ret er oar.yl ,

het er 8@y c§i-6)2koxy, €4 1-6)rHvkBRy2y (6 - O2lkeyn PRUCH I HXY IRy PRee. B9 RB%, aryl (C
1 -6) al kykChirlkykeiimg cydetiol, cpeloalkenyl;, GIb&yah yitanihasot, emuleoatiiy|

cycl oal ke%Min’idiﬁ@‘g@f).é)éu@[éqarﬂ&h@,ra&xidih@,r(@?_%)all@[ﬁind@ino,l(C?kﬁ@yloxﬂuﬂﬁki,di no,
(C1-6)al k? %uani ing, amdino, (C 1 -6)al kylam di no, (Cl-6)acyloxy, azido,
hydroxy, &HeoRaPuyaeecen used herein the terns "heterocyclyl " and

"het er ocycl i ¢c" Wiehesed toreimthe tesms "HeBresyplal' whd hegragayelisd refergp-ua tic, single
and f ysed ofeivigSdeSitid, abi-¥rosatd, singleafd filed, findsauitablhenheirtas gn® foun each ring,
each of W'et%&afo&s?r?éa%ﬁhﬁ ) e%JhWﬁ%g§&iecf}Htﬁroggcﬁ@gé%ngin%%@n%&' Sulpe@Chach

het erocyclIC ring pre fgr t? % %as Igo rAé [ 75 Olpge.ﬁlegt%mlsy 3,&QL 6. ring
atons. A PEERAYIHENEPELTRTY LasHoRYy %nf’e,ﬁﬁ, e PEECES 8881 i ¢ rings and
need i ncl bidierogydliy rivaeystigamay Belpds saEdacydlig. rngpandmsrd Beiyds erlueesd, a

het er ocyclhyferogyddidpingmy conpri se up to three substituents. Preferably a
substiphuent f oryfrEb&RAGY & hitbrodjcBBrouf mBOLERREA ub EoMiicax@stiaBls. he group
er ei nbef qr i ned .as suit.abl e ar u, erein, e
term " het %F%%fg@VaS‘?ﬁf‘?‘gglsf?f%}hegﬁrﬁcﬁggygrﬁgﬁlggésl&%% ﬁerwoxsoé geﬁy%@ , a nono- or
bi cyclic Mhetembefaregietingdeas shifaglead sehsigMdri sing up to four, preferably 1 or
2, 25 het er oat Glieneaetheseh,¢lot temn Thetenoaod§ grétably mriciudey enlessratheswispdaiined, Each
ring may hays- st ReleroafomBica i@ sfdibn cEmBHsiry, upltb Rugr, ptadérably Aob2,cycl i ¢

het er 3?” 0 rﬁa%elro%t ! Is%gchss\él%E %g}i’gﬁ%x&%gl Ildgg ¢ and ﬁﬁ}ﬁﬂﬁyﬂch Cing a9 ha\)é\yfﬁvﬂ'l 4to

subst it ut €, aoﬁleteroar,yﬁ | rouR 1 g,co rise up.to éhree sup tituents.

Pref er abl y/> Bre&rabst ¥ Prfe e PIGMS- o DY B ORI Par gpasiy s e 8V eé?@ﬁ@ﬁ“??%mthe group
her ei nbef eabodefi¢crisgl 30 as suitable aryl substituents. Depending on the
substituents, twhenOubdtiid, dhasioafybgosPney Sonfrise betophies subktituents t hat

situation ALY i i (¥ ki L eSirs@ner s
and m;a)ét ur%%%a gE%&t?%tdeﬂthfg%ﬁeﬁy%dgg%b@ﬁﬁsseg%fcgtﬁggi ﬂéf)%gg%}rllﬁésﬁ%&f orrmula (1)

. e
are oPVt hessuipgle 2 8ﬁ'quﬁﬁ‘?’§f'i on. Preferred conpounds of the inventjon
i ncl ude: Depending on the substituents, two or more diastereoisomers may be possible. In that

situation the present invention includes the individual diastereoisomers 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-Diamino-4-pyrimidinylcarbonyl)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;




35 6- Ami no- 3- pyri di nyl carbonyl carbam ¢ acid 2-(S)-hydroxynutilin 14-ester;

2- Ami no- g fsfgisdi nyl car bonyl carbami ¢ aci d 2- ('S) - hydr oxynmetr/iepo/dddsdest er ;

2- Ami no- 5-thi azol yl carbonyl carbam ¢ acid 2-(S)-hydroxynutilin 14-ester; and

2- Ani no- 46tmmzdrgyhéawbeﬂvymd)§ﬁrbarm6@madP&Oﬁﬂ’(@)olhé&h%@&mmwhpH4f§f9rest er.

Furt her ppef Pigeedingt)mppuinrdsinylaberg@rardnic acid 2-(S)-hydroxymutilin 14-ester;

3 A n0- OrBEdABZIR.-FARABRYIcEBENARsuAs hild 29.bGkmpug DOy trblyimiifie- est er

(2,6-Di a 1o 4-pyri m di nyl carbonyl’) carbam ¢ acid 2-(S)-hydroxynutilin

14-ester; "f%e_-r’Am no- 6- net hoxy- 3- pyr i di n%l car bonyl g,g,rar bam.c %ci d

2-(9) _31ydw}fmtsﬂpptﬁo@ﬁ-@mdérw;lcarbonyl)carba ic acl 2-&\5-h oxymutilin 14-ester;

( 5- A no- G- Digdetylaynite-pypyiidinylydroeny Deaan)ic saidb ) dydeoxgmutilin 14-ester; and

19, 20-di hw&h%aﬁlﬁ%:ﬁﬂ{d@-}ﬂdﬂﬁohﬂdbc@rb_aﬂq&-a@ﬁitl@@)-hycﬁo%fﬂuﬁi]ih714-%&8:(. PCT/ EPQ / 03594

(& £m no- 3 PYT bakONLEARAAN bR krRe! d 19, 20-di hydro

2- (S) - hydr oxynut 71 1 “14-'6s (gr; . 14 ester:

[ 2- (1- Pi pErARimyI-PeBoRy: PR ?%W@&V%%Fﬁ?ﬁccaﬁfdo%@é‘ygrc?fqﬂmﬁq P85 oxymuti i n

14- est@r ; (5-ARinvEt-iythexs- hoyridipgear ranyl sagtanig asshiA A0cdikysiaer? S Hygxymutilin

19, 20- di hyfde@er2- (S) - hydroxymutilin 14-ester; 5

(6- Ami no- p- OX Y. i | DRI R 28D dr ilhydteymutilin

14-ester; ?6 R%Engog(n%ytr% ggﬁﬁg?g%agﬁégg#ﬁﬁggrgg é”ﬁ gfgm"gé‘%h ge )

2-(9)-hy dﬁ%émyllql?lﬂ - ZPYEQIP%IF?" %P{hcar i€ aci -ra )-Hydroxymutilin ster; and

(6- Met hy| Grixmawo3s-pyridazinylgareenybeastan)ie agid 2 yrrar sty A-¢¥er oxynuti | i n

14- es{gr. Part Teadcaigoyndsrof fiey ineshtionmpy beaisristatiing denon-crystalline form, and, if

(2 A no- @ffgazg&way%pﬁ%ﬂahg%@W&ﬁ%&a&wﬂva@@rmm K@@% imcﬁ:dgsa)/itlhlydﬁ iyt i n
-ester; 10 (5- no- 6- met hoxy- 3- pyr , aci

19, 20- di h§{aFBE ?P%h-y fos %W"%%Si °Pf“ﬁgf¥lf§1$é’g%{’{e“?§{ HOE @SB Widter

(6- Ani no- 3- pyr THe m@&ﬁﬁ&ﬁgﬂ@e&%ﬁﬁn&m&@ gre suitably provided in substantially pure

19, 20- di hydmpfo? eXaBipldat drasbdPbruird, iswitabie-aplsass 6% pure, advantageously at least 75%

(1 2- Di tg@t h¥@?r%§§zwregggmlﬁ@[ bl@feyﬂréfexatslbaﬂbzlcs; 25% gurE,_-f(sﬁécid_Tﬂgdf IBasy B0 | i n
-ester; _an - - 6- '@1%12 car bam c aci

2-(S)-hydP5r>e<’yar1111f{eﬁe?ﬁ e%i;_exﬁgf@%l?@&%&s_’llﬁéé co gyunds of ,this invention ray be in

crystalline or CREROWIy St the MVARION ShahForkiy2 b3ste QYR PREILES) AP RO RNOSHISEL (ol Ty

be” hydr at edy be irstbé feameda fFhbase pranagtdi additiphealty §ogipaRnds hpving an agidifgoup

st oi chi 0MBidhias a bytEs:BtsEBstiBRnIRAY bed§ tizdomoofchaantsicailygceptableablte amount s of

wat er - Th %Ioﬁ—x JRQYBES ﬂlq’rgrgfog'hgﬂné Both B Basid WA 3h bQfic @érftre ThHyttR M dhe BirRMIfded i n

substantially pure. f r.m fl?r tgxgrrpfl e hat laﬁc%ﬁ%leg?%tgggﬁ c%%ﬁo%&?#o at | east

60% pur e, HAtsatfihfditen selt i pasiragpiren 2 gl geta) g ra v a QW) 8506

pure, nor @hpmetatiedly\pcesptablegalts mpreisied, especial ly at | east 98% pure, all

per cent ages beiPAgmaaduticdlBtaeckpaablevaridgidtitiom sajth includo thosadrdsritefl by Berge.nvent i on

t][‘at ?O”tﬁg 1 ,%%&1&6&3?1 d%g&,%. chi.,Q-977|7?-63,ﬁQ9.Sle§£Uléddﬁ§1.Incluﬂaﬂlebe_ ij_n the form
of a free basé’ or, an .acl tion salt; n acidic group
such 3% aMdp ?&fies‘ﬂﬁlgéif’tanu%me{hﬁ%eﬁ&éfmftﬁ’ ?a%ﬁpgy%o*j \éa%]li?cé%feuti cally
accept abl e sal PharpBcasRHlyAseRPES spivanFIprdRAYsE 9FFCH ‘?ﬂi]ﬁ}. 1g8ley A0 and an
aci di ¢ cemndnkhomy, JoBhdrm. $die197Gy 66, df19. Swvitablesrltsongudeadiali ragteliseltsghchsasl t of t he
basi ¢ centgeso@imink dbtassiid dlitssal ts (of the carboxy group).

Phar maceuti cal lIXa?u%%xpgsg&It ﬁle%?els&'ﬁ ir@rex%iogrp?crv%{eg Qgrocess for preparing compounds

35  of formula (), which process comprises reacting a compound of formula (II):




Pharmaceutically acceptable acid-addition salts include those described by
Ber ge, v@ﬁ)gﬂbﬁ/)és and Monkhouse, J. Pharm Sci., 1977, 66,pdr/ifhi/oSssut abl e
salts include the 30 hydrochl oride, naleate, and net hanesul phonat e;
particularly the hydrochloride. Pharmaceutically acceptabl e sal t&)incl ude

those desg g}hp:‘ﬁ@( 1 BEE Afdrofn @k ﬁydroy@ﬂfirote%)rfgl@&uﬁ €uchds arPlegl goupSeid. B2 1977,

66, 1- 19&@%}%%“'6? S éénsed_l nclude alkali nmetal salts such as the sodi um and
pot assi u S ur’t her aspect e pre .ipyention proyi.des a
process fwith pyasphiseoenatsotiFumiR %%‘%&%\%‘ﬁﬁg%ﬁ ?yﬁ%e&eﬁlbﬁ@& £88°% orpr i ses
r eact isng @ agesupeundkridfle nor Rl lfer ifstanye a RPuHOmPIRing(E Protacted sybptigient thysein 4 \\D
01/ 74788 RPGTLERAY 235 kceskdr)y:) i n which X and P are hydrogen or a hydroxyl
protectin roup.,.. SUC Y, 1 I8 ARioNeN gadef ore

@) gﬁprgt%étglcg;%l gl?o X Sl @P th gg{egalt@hydmg ﬁl&)&q CDO H10

def i ned; _ I Socyanat e orrul a in which RLAis Rl as
her ei nbef or &sEefivelgd 5 or aRgroup convertible into RL, for instance a
group conpy ceiveging aprapdtit vid Reufss nsnkeiemevieg PTRCCEEETeer eaf ter and i f

necesgar Yi) taavet ra%@@tﬂlﬂgaﬂot@d’r@tmpklaﬂﬂlor P to generate hydroxyl groups
at pOSItI@ghl 0 ﬁhSti the Qﬁi?lpﬁ;gda\{s&s‘ﬁion(lb)to fRRVR ety Ngodh. gr oup R1IA to R1, for
Vi n
t

I nst ‘ot ect 10 : : Rl t
anot hor g oup. RECIG (R bRt TR Dl gt bR P REPoh 12 1o

form an edrhirydrgrydoytecPpegrevribl y, it is desirable to use a conpound of
formula (11) iSimMat alehpatcéssd? havdbexn prvieusty described ip Vet ¥€253AYarghrBOps. Sini | ar
such @r OC@SZ&% ViehABe Beldhay).ousl y described in WO 97/25309 and WO 15
o8 0 o L o for S acyl NOE MRS, Ol IR 1HBGAfY. FaQLyARAL es are
described in t % Fgrtﬁre., For ,arTP1 e, 1 %ﬂ? .éelvprépare %/ reacti on
of an aci texmpnps Brepqre tyaeEstipn ¢f apeidichipafe &3 B yvengandie € thed by
Mur dock afedcrfved ibg Murdock andAggierGhdrirg. @BB2, 1967, 27331 7) m-phutyhtibut yl  tin
i socyanat g,dy&ndle ge%s 2§ @8& DB ARridiehe TochEn0rerd Boh| 1BS8E, KIAESR), Ber ., 1986,
119, £8), Ol L0 %éels%i | el %Sa’%ﬂﬂkﬁldgﬁcog et &S JAESCERHEASKY, 15hel udyakov
et al 5303 Jt.rmﬁéhﬁ%ﬂ hén éJ %A/S'ngki‘é1 2061- fo /) hli n 5';1” Lnert Sﬁ_J vent, such as
benzene, MALAIAD,m@MITSHSPISTIHTUG e RFBFSHEIHTER &' for, dichlgropiginancs of hine
Al t er nat i giehlyroethhmey Alteynabivelytegyanaycepyepered By FreRfing 2 PRMARNIdi de (Rl ACONHR)
or N, N bi g{ttAdavet o 3 Vplsltristemiviatlj degivithertieodof, wittt dxalyk ellgridechblorsgate or
phosgene in an inert solvent (e.g. Speziale and Smith, J. Org. Chem., 1962, 27, 3742; Kozyukov, et al.,
25  Zh Obshch Khim, 1983, 53, 2155).
The formation and reaction of the acyl isocyanate may be conveniently carried out in
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,
diisopropyl 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 (I) which process comprises reacting a compound of formula (II)
with an acyl chloride compound of formula RIACOC], 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 R1A to R1, for instance removing a protecting group,
(g) 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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ri al kyl si and . al.so_or.ganogarbon /C. suc
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inclu e, trlor(lg . _ _
substituted by from 1 to 3 halogen atoms, for instance trifluoroacetyl and dichloroacetyl.

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

is:

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

35 A compound of formula (I) may be prepared from mutilin, via an intermediate 2-
diazo compound, the preparation of which is similar to that described by HBerner, et 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 (I) is outlined in the following

scheme:



groups such as, for instance, trialkylsilyl and al so organocarbonyl and

or ganooxyaméipamgd  groups such as, for instance, acetyl, @drnEroxyisas bonyl ,
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prepared by reduci ng a~»wwayl/ group Rl by hydrogerfat/i on over a pal | adi um

catal yst (e.g. 10% Pal | adigfm-bn-carbon) in a §b|v%§$ such as et hyl

acetate, ethanol, dioxane, or tetrahydrofuran, eit OHefore or after the

25 carbanoyl ati on of a conpound of fornul a REbhd REsmpouodH®f formula (I1)

in which P and X are both hydroxyl protecting grqups are novel

i nternedi ates which are of use in preparing conp qmds of formula (I).

Accordingly, in a further aspect, the present inyention provides for a

conmpound of formula (11) .in which P and X are hydroxyl protecting groups,

in particular an organo R [ gae&g a (Cl1

-6) al kyl carbonyl group in By be substituted by

froml to 3 hal ogen aHos 4l and di chl oroacetyl.
getyl. A preferred

Preferably, P is dichlqrgaseyyl andsXTs triflug

arbonyl and
in which RL = Et may be

(2S) - 2-Di chl oroacet oxy- 1130 tXj fl uoroacetyl -nmuti ld'n™\_35 A conpound of
formula (11) may be prepared omnutilin, via an i nt@¥®ddi ate 2- di azo
conmpound, the preparation foTiCh is simlar to that described by HBerner,
et al. in Mnatsheftefur eme, 1981, vol. 112, pp 1441-1450. This

i nternedi ate may then be eacted with a carboxylic acid to give a
2-acyl oxy-nutilin derivative. Typically, reaction,with dichloroacetic acid

gi ves a 2-di chl oroaceto
route for conpounds of f
WO 01/ 74788 PCT/ EPO1HO3X
= Hor OCHO (ii) RR QIRR

mupH i n derivative. 40R
la (1) is outlined i
R OH R z(vR4 HO HOY

HO (TTT) HO 4-1"

A Precepred synthetic
he fol | dwing schene: -6

F1* O O CHOH R3 and R4
CHOH (i V)

- O -
OCOCHCI, OCOCHCI,

lWD

Vil

OCOCHC,

using the following reagents and conditions:
(i) ethyl formate, sodium methoxide, toluene, room temperature;
(i) KOH/EtOH, room temperature;
5 (iii) tosyl azide, triethylamine, dichloromethane, -10°C to room temperature;
(iv) dichloroacetic acid, dichloromethane, 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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recryst al pirsadl percortegss beiag eacudaser aivweighy Waighle rAD IMBULS 9E ess R BsMBht er  of
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cont ai ni nqg_varl Jater nmay be produced by processes such
as | yophi g?rkvﬁ?vegﬁulmi‘%gorcphamaceuéma according to the invention are suitably

provi ded in subBt I%fﬁstephllf‘}’%ﬂu%?léo inelyfiesphargiaceuicay| ascentablesaléyand GeR 3ty s,
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98% pure, emloggrnga%% ages being cal cul ated as weight/weight. An inpure or
| ess pure Torm o npound accor di. ng to the invention for

exanpl e, be usé@id ‘ﬂd'tnﬁé 5"’3 S @K 0§ PRgmagstically geogptabig ppn th%%ll same
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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 salt or derivative or solvate
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, in a
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

-8-



derivative) suitable for pharmaceutical use. The present invention al so
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phar rraceuf“‘?r’(’:‘31sF§/‘1°&cf€’e‘EF&b@%“gwmé’f s ?rid\faﬁ t‘g% e°§181’ é SO i Feof or a
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Conmpounds  of tbempéxﬁﬁleafthé prest in@éhnshmgeﬂdo ael foritieyeliagmitins br €hlcaoy di a

pneungi a i hhds ReRLL H 58858, S phelAbdih G r 10
pr ormnt@(?n S{/rg%}éﬁrg? ﬁ‘;@ énmah&ﬁ&% r fn 'RZE e ﬁh608 AZ\I Hoechst

Marion Ro Eng’é SAf pa’R(‘?BIS? Cc?l‘?%ﬁag?‘on ?efﬁhe nas‘fsﬁl?at Coy 5 OrEamstnﬁ Whesent
i nvent i onagmipipirefien of asempREd of sp@ﬁ@hmvwgloetheﬁﬁ%u&% dingly, 17 ithed

at her oscl eypeq] the pebenihinvaitioo groyaiepfor sesisd sfeabmpourd of tHejieehtionoraeed t her eof
with an - ?ha\AQacQﬁr{l%ﬂ; %&:eﬁ}gﬁk EROJ/ B3wdide otdofvakithetéf aME Ran@hctdre 6papouUnd of

f pr m'lg,ﬁ efh_c% n? n?ao qOI' mmqgtxqm)r?to(t{xg na@% \gé ﬁ%%ll&ﬁ? ehln'pnagl Eﬁll nhat I on

with fef'c er0|ca e 1 n¢ enceo rt attack
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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
in 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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pharmaceurtlc t or sol vat e therﬁgybl n the

raC%e @ﬂ? o%{]él c{jc D 1%1 ccorch 1o, the ifventic

nmanuf act ur e of eZ@ é}éﬁﬁgﬁ? YO Lao L R e TR U0 (LA VIR i - LA ki asal
cavity, formpledéirngmevistetioninaay Fcﬁlgeftl?fé Wap, §05 gp¢ RAHPRRYe SEIFA MY ’(j@ﬁi c

Or gani sneby #fakige Madhloher ahidiotedi cament is adapted for focussed delivery to
t lhe np§§)phar yP?&ccdrc'ﬁnB?ﬂB 'a@l!djth%f asb@b@ t@éﬁr@é’ehﬂﬁvéﬂﬁ%ﬂbﬁﬁ&s@‘pha&h’dé&ti’cﬂdUCt I on ]91’
el i mi nation of. nasal carr i.eve o)
recurrent CWP@%&%‘?%?S?I@IMO Rﬁ%n?itoggle Hﬁf&g%nO(%a%%arﬂﬁ%u%%lfy%%&%xglﬁl ain
humans, i ferpyatte ¢ gplyste ﬂwofWg?tém‘eﬁhﬁ@hﬁw%*ﬁ%ra%@tag caBWEY BYPEFT enced by
a patient over The ginyenndsend canmkitiphyeecading tcthe awkrgn it be forawlaredderval s

bet ween epdrﬁgféﬁﬁlon%%y Hﬂu&gfoy exdrrﬂ)le?orfiluf Reror paeesial. THGoRPp&KWAE may,nvent i on
provi ?(f" Iéor e)éﬁn'tlp? 81 g CEI%WBQH ts, ssue@ p% E le"é1 19&@1 égaceu“ call'y

acceptabl at.i v ereof .in t e _nanu gre of a

nedi carrenffe%fa%\@ff%s SH‘r%i’fS ] wﬁp@wgmﬂa%o&egamlg Sqigtops OE%{WWOH%’B’ “Br ophy! axi s
of recur r may babunelated dereral ase asiimsierile fasmdpr pagBtorad edmingsiration ninsctigB@r a.  The
conmpoundsinggs@rding to the invention may suitably be administered to the

patient at a d?blllé(ts gr?ciscaa & rfd’rﬁ%tixmg)suraf?orﬁzgam 15%1‘9&05%@%%&1@%}/ For an

adul t _ human maIe 3000 ng, for
ex an‘p? ab%‘lﬁ?tm i‘%’@‘P E’ﬁal egfPIgnts grgg’ﬁn@r féfif%’@rei’%g %8@1%9 F exm?%i on ey be

adni ni st ereadiaggeldtip, soghifol, iegaganthins pelyviageyrdidons fllensi for %Wﬁﬁéaqt%se’f rom5 to
20 ny/ kg pesr, dajze-shrgl edlcian ph@ypkdte, dadages glyaiye; tiiderevelubridastsufoeckample

accor dancﬁla%rsmnmga% 3, b ;ygtﬁiller&r ﬁﬁtol &esﬂlcl-odlilﬁt%%ﬂs tf&%xﬁxhﬁlk fa@tﬁtoencour agi ng

he d |
the devel 9 dp W?eélﬁfaqlgcc%egg@e we nig algents NG eg;{ pqu/od aicgﬁéqul%é;{je?g

otitis meéf
basis. In

adni n3&t efhe %ble@rrw b goatef 4°ﬁ?réan&f<t%th?ds "Yeéltkl’i‘@\"nf"rféﬂ‘imél E}m
a suitabl prattideer mi ttent -9 WO 01/74788 PCT/ EP01/03594 treatnent reginmen

for prophyl axi g:af; ﬁﬁ%%pﬁl%ﬁ&ns%dytlie% He Grdh o3 fof &CHDleMueisHSilt i S, drug
ISlIf]ltS),[S ;ﬁggefll} E?rnl%%rq% golu%lons emu(mox% g'?dps Yr Qgcﬁjs or nIa? foe Bre§é};?eldlas QHH%‘SduQ? fof:J ays, 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 ointments, creams, lotions, eye ointments, eye drops, ear drops,
nose drops, nasal sprays, impregnated dressings, and aerosols, and may contain appropriate
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10, suitably 3 to 8, nore suitably about 5 days, the adm nistration then
bei ng repepfipdisdfter an interval, for instance, on a nonpbrxrbasisss over a
period of nonths, for instance up to six 5 nonths. Less preferably, the
dr ug substmaﬁlonﬂyd&hevadmlndlsz doreakample spresorveiivesd sakyentsl i asgist digsi s, over a
pr ol onged é?x%{rit%@l; arld@mol 16 3 6iBtERaha krefiBd tSush to’ﬁunltfahﬂxglanohmmapal@cphyl axis of

t am n T
recurren Oga § PR Boenf SAHGRERL (R IcQURIL btam B S RHDSLANGRarb

admi ni st ef é{lﬁ ? % dti temt S0l adm ni st ered
during th@le%%LﬁOé?l fRORTMS %%‘H‘e?ﬁi 3 A 1SPraY$ S8ER 14 e§s mﬁ’(’:ﬁoné Fecur r ent

otitiss neabomt Hhdo atwuti?§’ehy wsightpsithe fermulatigni mors asuslly hep el ganstifite Ui 10 dr ug
subst ance spYy 8196 b clight ity fefimaition. dosage of from 0.05 to 1.00ng, typically

taEOUt 0.1 Eio %bﬁ’ﬁ M%itidnd a&%mgrw%er 1h‘1'ent19rpﬁ%n@erd ﬁ%ﬁ@alﬁd&lﬁﬂs’traﬁ@f @ general |y,
e conpounds .oNns

f or mul at e@ddigHnt aﬁ{)%t P&y ?lé%cqn%l%%swr@%%l\/aélﬁl“én ! or?'fa g‘lfn?tr}fgxg&%{?? unman or

vet eri nar yetamethaspme, by anal ogy with other anti bi ot| cs. 15 Accordingly, in
a furifier aspeCompbditonpaessiitg tonhecintdnton pryid esulatepireuprsitertes.calich

conposi ti %g QHBB k&lv@ﬂlcﬁalcsgﬂmﬁh'&gi b&des, tf&%xhrﬂ%l@ BédoBut@r oﬁotﬁéi'égﬂﬂeﬁd%ﬁt ically
accept abl e gg%t oggla%ﬁ%Hnégdtthe 1%9411\/1 ﬁte&l e%rfgro};ar %gﬁtagﬁ[ms\ﬁ‘alg

phar maceuti cal e.c n‘Boun

conposi t i eeryeriertlyrhgimguidyntt ResagniPent: |“6‘|‘f r?%?;y é’re%rte P REf F Y poun

adm ni st r ahd osterily vetigte, vater b¢ing prefeeénBhcesonpeind, deppiding onghe yrlikdaandr al . The
CoONPosi t i QRS eiBYion usd, hf berERLOendrd ofBiERDIvP irl the Véiecld. Onprephringabl et s,

capsul es, O%jert}sxé cc%é)%ﬂlillcl fidy ?J H&EREE wﬁérqmjectﬁﬁﬁralicpﬁlterss@é%ﬁ)!e% Héforé iquid

preparati 8 utions or.su y be

f or mul at eéelﬂ%lﬁu‘%ﬂl&?o au%‘éa ‘?“PW@’E‘"‘B?‘? frav }?‘%‘r F‘rﬁ"F Fea%§T é‘ﬁY%‘Fa§F°u§p?n ni stration by
i nj ect i on carventiomhiesiditines iTelbding, Sornempladed engestisticn PEFCTEINFH ARt YuieTioh nay be
in uni t d<a§e%&€baﬁ Eé Bssoted iy veli?de. Crvrder fo anbaee tieisabiity efthd iwion,ghé ncl udi ng,

for exanpl §m%£it b@%%saftexf &Gn%em?eﬁ%ts (heSHLURG et Iréimovgeh@éef n,

sor bi ant r rolidon a exarrpl e

| act ose Vé‘ﬁ‘(}jﬁ‘rt e feshlige Q‘E"Q?’%‘%\i %?Jgﬂy‘{ﬁﬁ{np%%en ﬁé ?ealled m%%y 2]% yCi ne;

tabl et t i ngedomipeiyirenial of Fafer fox aigshen mﬁﬁb‘h%@l’]éﬁﬁlﬁ% FeSoRSHIKE ¢ ?Bﬂ‘& Pﬁﬁ%ﬂt?/et hyl ene
gl ycol or yusd. |Bagsaterdsssparisivgs may bg preparedein aulpiastigyttint aamesmaan@hxceahﬁat the

phar maceu tcgrgﬁé 1535%&»:9&@%% Ehe Welkit e Rihtca@ 8Mctng disRblveXadRtealisOgh tainbtaser V|

sul ph own in
nor mi?% ph 3FSPEP, %1 ?@éflﬁra%orqarhe c%m%%g'xd]erg ﬂﬁ&%é%% thnltxs%d H?E%&g%g‘f/@elb lélﬁg t he
form of , foside bsiarpems S'é?@&%"@@lén t5¢ StSWIFQ’Ch‘QErsﬁ 5 s Iy SoJUEfRe s O Et?ﬁfﬁ si ons,
SYrups or agéritisiindudediin susly suspensioesisrordsd tcafamhta@rtyufpmoé!a@butmwf theeconst i t ut i on
W th vat erpha@aot her suitable vehicle before use. Such liquid preparations
rray 35 contain C0nV ouﬁd c?rQ:%{n ?Sqltg(! tzfc%cg‘?m 't({ltflétl'l érﬁlgn 1sfsg{tatﬁ§‘§({m}1§tereﬁlﬂ§@1@nd' ng
agents, for ex 8 ¢ ose, glucose syrup, gelatin,
hydr o@)et Wﬁ!lef’ééllaln&%@é’m éaélﬁ'ﬁgﬁ H‘ﬁf’ﬁ’;??n cel lul ose, alumnium stearate gel or
hydr ogenat ed edi tinepobisios accerdinigsp theiipngntiepamayssuitably ceniaipipe 0.004% tyhi n,
sorbi t an |p9€§$r€b19(foﬂ@tﬁﬁltﬁa.n sPpaR catp@tioas)\ e o to S0YaHy vedighteof ai ncl ude
edi ble oi lT% uﬁd%!‘:co?&f%tﬁelﬁl'émgggﬁbéd’on%é %ta?@&?ﬂt%f {He@bmpaiR).e gl ycerine),
or €

propyl ene preservatives, for exanpl e met hyl or

propyl p- Wﬁﬂgﬁfd’éett dc?rf 8‘8‘:“5%

8%%ci d: and, if desired, conventional
fl aVOL3r5| ng and Widnahe compepitigns 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
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Corrp05| tions according to the invention intended for topical admnistration

for be in the formof ointnents, creans, | A0
0| nt ment Q’V&é@méﬁop ear drops, nose drops, nasal sprayg)td i npr/egségt ed

dr essi ngs, @%o&%ﬁ?@%ﬁ) Iﬁmecﬁ%ﬂgiy ”P%fc%@ﬁ‘%@lﬁ&si%gf?g 198[1&1&3stppay cor:l‘xgosmnggf{d74788
PCT/ EPO1/ § conv K el Q[ &

pr eser vat i8S qu?lséﬂ?gvctSBra§§g?1g?Sl H)Pfjﬁl ufe Qélf oruzﬁtcl on>st %%r]lsd atsém) F%ts in
oi Nt Ment s camposians et conpiTnarpRIRIEl 28PRSF %rtthwglpﬁﬁpmamgrsasewr‘(fsawﬁy
conpat i bl evhen veatacowish mo@turd. €lreamsfmay absodepbed, cpegaliyereaois htviegd  bases,

et hanok or heomgwﬁat Ql'l&%hﬁé crEé?ﬁtSchQFbeh@fbﬁd@}ﬂQ iRGUePUEyRAses for sprays. Such
carriers ma rom aDou % 0 e
y ¢ egfgrlrjesdd équfous P}:Ha comp|0f1 1on cluc%:eal?%g&ngr? vpa}{%vﬁ%tg%gﬁﬁ(?%exﬁp

formul ati on; é’é" wei ght
of the forpAdiRg BRNCELREBIEFT suelhgs aaSeE’(fPH‘Pﬁ@“C’E’éoql% cHIR e PRSI W F or
topi cal adeizalkehiuat sabiyg surfactard detihtas @ nort-wnicksarfzotroy dor invancak pdywonteaind a

steroi dal waftd schfai S @RYdra@8 PhosphAeE; pessediRl Bw le\ké&t gpRhRasenen 194
Conpogjt i ons a%%ﬁ di9hnd c%mEQs‘?n TREMidoH BB Yre Forld aﬁy&%{a%ﬁltﬁéﬁﬁym%m tories,

whi ch  “may cont al conventonal s t or ase cotoa- but t er
or other §rSFEEFT HEQS SRS b LTBAL: gﬁ%h %ﬁt PEERG 3P leelr?é?ge i &nded for
parenteralpr%fdnblmammét3|t@ﬁ8nwc%,1b{mb@ﬁl5énﬁPl?/tmb?é in fluid unit dosage forns,

whi ch may be prrepak@ftative olly giraygant BRan@ompeosittbns arderisédiniWe 99/67d4tlard wat er

bei ng pr ef\ﬁb@@fbi’l nﬁtﬂﬁﬂf?&‘ﬁ&chﬂﬂpﬁ@ﬂ%&gwg% Jqlﬂgbu‘é%}h |hﬂav@ﬁ}gwoﬁ]s§' been
concerr]%r atjon uqs g?% E@@B”Bﬁ{i“ %S c}ed or di ssol ved 1n the vehicle. In
pr epar? ng %%F8¢4 Bn S3LSHRPY &Ydi ssolved in water for injection
and filter-st erSurtp@wh%@%Ft@stamlweqem ip eempasitiony fog ppsebdsiizery intetvden anpoul e,
which is toen asestoeptefertiyanlaged %l by weiglunv entcompaeitioad duttdblesgnauns | udi ng,

for exanpligiude@cat alﬂﬁﬁﬁ%;' Refch st thdWoRDEENH (foFR8y c@fﬂﬂosﬁ%ﬁi gidich@mspHent s can
be di ssol ved bgb%on)ezyga%uggugcoxjﬂgosgigsr to enhance the stability of the

sol uti_on, frozen after being filled into_the
vial, 28nd the RBTCOMBATRE SEHTHRRE (o (SRR RYFENGERH ‘teidﬁ[j"‘ifl‘i’ ORFIBHA | i sed
powder maycatitygry spery slevib@dvellknpwe inthadrt fondasal speays derpasiaricegn air &ft pofip.wat er f or
iPnJ' ecti Onlmnmew@ghm& thébe HRE 90 Heterddt 16 pidme |aiuﬂiﬂ vEluE loPEoridsitith§ € -

ar ent era manner
excopt t nAETHEAY SN ka B L RPARES Hh i A feh b A E Dol ng
d|ssolved@ﬂﬁf%@@F?Tlsatlon cannot be 25 acconpllshed by filtration. The
conpo@id may i i@edagntinn isillstratededholpllexipesurmaples et hyl ene  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 conmpound. A conpound or conposition according
to the invention is suitably admnnistered to the 30 patient in an
antimcrobially effective anount. A conposition according to the invention
may suitably contain from0.001% by weight, preferably (for other than
spray conpositions) from 10 to 60% by wei ght, of a conpound according to
the invention (based on the total weight of the conposition), depending on
t he met hod of adm nistration.
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35 When the conpositions according to the invention are presented in unit
dosage f fdw1/74F8r I nstance as a tablet, each unit dose maycymErOROdSY4
conprise from25 to 1000 ny, preferable from50 to 500 ny, of a conpound
accor di ngNbee dnhmaming efyjlewomuitipiassdegieat i ve conpositions of the present

i nvention incl Tg@cctrﬂfbﬁﬁd sieRh 84 (ah) Bis, urdet thanaset S}%@ﬂ’i fHeS{dté@hdtoRame (1S,

particul ahy 4 h5)§%R %R\Agé)g’r%ﬁ %&tzo‘ﬁ £:085 %Hgl Such 40
1°8

conposi ti on’s aré ocusse and residence
W Rt YRS ieaderhs DRk rif Abe GUEEH (BBRTE OF v S B R Hean. ¢ hat

t he co.‘frposmth tremuirbeheg ayvtemeﬁdscrlb@i yhid. Beanso $h &elia and Hi $edpeiddiath r emai ni ng
W thin t he.Aaees,, 108e I7e91R-919esi dence’ within the nasopharynx is used to
mean that the conposifTbn once delivered to the nagsopharynx, renains
wi thin the nasopharynx oyér a course of several hogrs, rather than being
washed -11 WO 01/74788 PcilEquA03594 away nore o espH mredi atel y.
* reans

u05|t .ons include agueous conpfg|Q|ons as well as
cont af 1l"anphi phi | i ¢ aﬂen ¥ so t/hat the conposition

e A Creans may al so be

Representative spray cg
oily conpositionsthaty
i ncreases in viscosity.:
used, especially creags-ha he creamto spread
readily in the nasopharyn Pr/ef erred aqueous sﬁray posi tions include,
in addition to water, fupther excipients includinga tonicity nodifier
such as a salt .f sodi um chl ori de, r such as

benzal koni um sgf) %%Agﬁé’?g%tﬁém such as a nonafoh%?tg{n\s{ﬁﬁbg@}t ant, for
instance a pol ysorbate;, and buffer, such as sodi um di hydrogen phosphate;
preset® i Rrepavatiend| QS)t%yBic@&qnoycqte%li%ﬁrlﬂ%r%@e%e’%ﬁ%f t he conposition
may al so be adjusted, for optimumstability of the drug substance during
st orage. For corrpounds of the preserny s r@cem:l on, a pHin the range 5 to 6,
preferably about 5.3 to 5.8, typicaTy about® 5.5 is optimal . Representative
oily spray and cream conpositi ofsm pecri bed in WO 99/07341 and WO

99/ 12520 (Sm thKli ne Beecham . Repne tative aqueous sprays have
previously been 15 described in -3 1855 (Sm t hKl i ne Beecham.

Suitably, the drug substance is present/in conpositions for nasal delivery
in between 0.001 and 5% preferably O. Qﬁzﬁ)amq 3% by weight of the
conposition. Suitable amounts include 0.5% and 1% by wei ght of the

conposition (for o co osit ons ang. creans) and 2%
Coanoous. nfeanyiadaeTuBRen ok sl Tof Feehe watGrHrd S AL rBeGn:

i nvention Q&ﬁb@&bgm\ﬁf&dctw Htaﬁa;%ﬁﬁidquavmckm*ay(ﬁar(swpﬂ}ey9%e§;f,awlI known
in the art for nasal sprays, for instance an air Ii erred

devi cé§ i MEBRGEe MotEe (6 Bhin taluenerBemel anabrrpﬂml' famate ﬂﬁgmngmaamat

od
st r St Heast3 nd Siteq PREs B0b 108 hehf TRE o b0 B
i [T ustrat ggs laadédbfolfdwédmy INHAWW 89). ThekdixWe: 0hb §Hak88 aRCiégabidd 83594

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): JHNMR (CDCl3)

inter alia 5.02 (1H, d), 5.77 (1H, d), 6.94 (1H, s), 7.89 (1H, s), 8.10 (1H, s). Second

to be eluted was 2-hydroxymethylenemutilin 11-formate (3.0 g): IH NMR (CDCl3)

inter alia 4.40 (1H, d), 5.11 (1H, d), 7.06 (1H, s), 8.25 (1H, d, J 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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Not e on nam ng of pleuronutilin anal ogues The conmpound of formula (a) has,

under t I system the systematic nanme (1S, 2R 3S, BssdR B8R
14R) - 3, 2&’&#5& Oxy- 2, 4,7, 14-t et r anet hyl - 4- vi nyl - péPe

tricycl o ppyt 23 Pdr MyhRithAdREAGEEN 0N trixtute 652-BlGoxy:@bwYle@émilinisi, 4 t he
trivial nane nutilin and 5 with the nunbering S}éstem descri bed by H.

Ber ner, Gdifsohate£2.33e0 apgl [Bbydrexyeethylgnenpatiling bdsdprarate 1881, 37, 915-919. OH
OH 4 3 12.11 HO 6... . . i
é)g(yﬂlé:thyi%gﬁlg!anl j é?ﬁé)l %st HhsEvh T Endih dHRARIRRRE WG (2)

Mutilin n epa
(29) - 2- Di PYNMIIKEHEH @A) Alftent hawehy kelatidn asn dil@EDSHE eHP1 O OCOCHCL2

a) Fornyl ated derivatives of nmutilin The reactio s.carrijed, out

i | 981 cegatr a0 mibsrarhbuith VG (50ER g ey SRk Bred i m w

R ckards (Tet j dai ( GrhvirN t ol uene
(330 m) %X%PO%‘?#5‘%%0%9?29?@8%&#?6&%%@?‘25aegmd 3fq:g)(églé[i um et hoxi de (3
g) and Sti(CDQﬂJ;)sz’é%raharW(lf}Qrd),&.mu&E.d),I&:@? (E,e). (100 nl) was added,

followed by 2N HCL (220 ml). The m xture was shaken and separated and the
aqueous exty addimdomiutilineAtsetutioNiod 2dytixysuwtipdepemuiilings.ody)iled and evapor at ed

dth i t d, t ] i th . .ac: /.h
e SRR e b0 et PR RSB e o
(2.3319) : 2hEREGR (‘53%3335 %)' Mdewardlddao Podir tdndpdratdye. Aftef 6 Holirk thdsolufio®4 (1H,

s), 7.89 (1H, s)l, . § H, se. Second to be el uted was
2- hydr oxy metshydsbed withi .- 3M HCh(158 mrhhand watep(19P-mh Hirigdrand cpepesyted. fher al i a

4.40 (1H, d)., 5.11.(1H - : .7Rhird to
be eluted 0%&#1%(?3? %&%ff:e %fgg?lfo%b %V%%%ésﬁh%ﬁﬁ@gb%%ﬁqﬁﬁ%}l?oI-rf{rrat e and
2 25 hydr QEH@#ﬁYéﬁDQOM hid 7670kn819) . -13 WO 01/ 74788 PCT/ EP01/ 03594 (b)
2- Hydr oxynet hyl'enenutilin A m xture of 2-hydroxynethyl enenutilin 11, 14-

ﬂi Ij or mat e (E}Z l.(ﬁs)-z}-)l)iamldnﬁébemxginﬂunmemm%mMrr:ﬂZ-gihmmuilﬁr(rlrﬁag)dn+ r2T1 .

t tili 1.8 ' [ t 30.m).
(7 eat 4 widshlommshaRed RILERerovas ai Fesd Bupisei eHETESHE EEn s
di luted W'db% @f)h?ﬁe?ﬁﬁ;ﬁ%ﬂ%ﬁm@&p%ﬂﬁm 3085iRGRs d d1d¥nEs bikPiedd. )it and

wat er (10 evaporated to provide 2-hydroxynethyl enemutilin
as a foamw®.vwashpd with agiveous NaHCO3 (50 ml), dried and evaporated. Chromatography,

eluting with 1:3 ethyl acetate/hexane, gave the title compound as the less polar of 2
major products (white foam, 1.6 g): IH NMR (CDCl3) inter alia 3.33 (1H, t, J 5.8Hz),
20 4.33 (1H, d, J 7Hz), 5.04 (1H, t, J 9Hz), 5.2-5.4 (2H, m), 5.96 (1H, s), 6.14 (1H, dd, J
17.5 and 10.5 Hz).
(e) (25)-2-Dichloroacetoxy-11-O-trifluoroacetylmutilin (25)-2-
Dichloroacetoxymutilin (5.8 g, 0.012 mole) in dry tetrahydrofuran (120 ml) was
treated with trifluoroacetylimidazole (1.54 ml, 0.0135 mole) and stirred at ambient
25  temperature for 18 hours. Ethyl 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 (NapSO0y), filtered and evaporated to dryness. Chromatography on
silica gel, eluting with ethyl acetate/hexane (9:1) gave the title compound (4.98 g,
71%); 1H NMR (CDCl3) inter alia 0.85 (3H, d, J 7Hz), 0.95 (3H, d, J 7Hz), 1.05 (3H,
30 ), 1.39 (3H,s), 4.29 (1H, t, ] 7Hz), 4.86 (1H, d, ] 7Hz), 5.08 (1H, t, ] 9Hz), 5.99 (1H,

s).

Preparation 2 6-tert-Butyloxycarbonylaminonicotinic acid

-14 -



(CDC13) inter alia 3.45 (1H, d), 4.37 (1H d), 6.97 (1H s). (c)

2- Di azomytg dira7gs sol ution of 2-hydroxynet hyl enenmutilin (3pGTEPOi/6B594

di chl oronet hane was cooled to -10C under argon, treated with triethyl am ne
(4.6 mM) 10 and tosyl azide (3.55 g) a ¢PREH to roomtenperature. After
6 hours the solution was washed with 0.5MJHC1 (150 m) and water (100 m),

dried and evaporated. The 2-di gzesaiT I R-Was obtai ned as yellow crystal s

(1.7 g) fromethyl acetatel/ ne: IR 13) 3634, .2082..and 1670 cm 1.
(d) (29)- Mﬁlﬁlm-wwewaié@tﬁzf@i%t'h“%‘i"d%%‘as © 'iegfvdﬁh‘ilraff* h (1.7 g) in
15 di chl onanedibabendtd (1 508g) and heated alcHiOP € dowdtdhdure aT lsdmitopwase wit h
di chloracetic acid. (0.5 . t er 30 mnutes the
sol ution \R/ﬁgceél%fa%ar"f'ggcslfo' ﬁr}@v?égﬁm“g@hgamgﬁt{ﬁ&%ﬁggﬁs 6%%213 _ 1&50 m), dried
and evapobatydokyc@fbooylambepmagsitipate (&2-§g). nkregiiment af thisompoupé stittldhiyey ane,
gave the h'yk#\?%icfe .a@éintiﬁiﬂt&%%f@&fﬁgd&fﬁuan S1r9@hﬂ)"a1m\o%pusoﬁlm te foam
1.6 g): 1 13) inter alia 3.33 (1H, t 5€VI-|Z‘)Si,.ﬁZO.4.33(1H, d, J
7Hz), 5. 0dor liH-hours and gyapyrating so & smafl ypjumf wasfolgwed py acdificgtianwithy  qq, g
%Zsf gndujeﬂﬁlé atia) Filt@diod 25e-tBe Bile béxﬁp@ﬁgleisWhiﬂelsoﬁdt(&Dgg,LﬂY%)aM%vm; ilin
-2- Di.chl oroacet axynutili g, o8) I n dry tetrahydrofuran
(120 nl) Wechemig t‘%‘HS%OPﬁI“{ZrQ{}F?@%’?Qacggtfﬁ)ﬁi%ﬁ'i(g%'e (1.54 m, 0.0135 nol e)
and stidr r qa-epiratiohi GiteAEBuyhpecathonylfminoisgnicotinic. ackt hyl acetate (200 nl)
was added to the mi xture which was then waedked with dilute sodiumchloride
solution (2 x 200 m ). The organic |ayer separated, dried (Na2SO»4),
filtered and evaporated to dryness. Chro tq raphy on silica gel, eluting
wi th ethyl acetate/ hexane (9:1) gkg‘\‘l&ﬁé N e conmpound (4.98 g, 71%; 1H
NMR (CDC13) inter alia 0.85 (3H, d, , 0.95 (3H,_.d, J 7Hz), 1.05 (3H,
30 s), 1. 3%he(tBld,cosipourd was prepiared anglogews)y toLrgparatign 2 gommety) 6- 508 (1H, t,

J 9Hz), 5. I ERMRLION 6chent 28Uy @l ykagi noni cotinic
acid ) 14 SEPUT o Bl R BRERSE (e Joesiit {@W NET hy!
6- ani noni GtS-(es ienchergical inisatiog)EHBRE3 T y SWAs 198 with di-tert-
but yl dicariepafRionld S8@iunk BhifedutskyrhrbidifamhinopPhidiosiyicarbbgylatext ur e was
concentrat ed | n-l\alﬁaTguo. Ir itt uratd on.w th tdi. et h@/?e%)r@rd%%vean%éﬁkd&tert 5
but yl oxycdrb&thYiarrRpgueitinate '8?’2‘?%‘59%3&1 FOPRTS Corpound wit h
lithium HydhexiCenmBoohjdi(1948) 23813 imethennl €2@rhl) wes icehgadlest, saturatqdsdinl) and
wat er (15 f I n J s foll owed
by acidifi %%agr?g émr%tﬁlxgg:tlth?)flgs grcr%%gﬁﬁglﬁﬁﬂagg ?%‘%né?i%% it?(‘a‘y ﬁlﬁ}% a\(l:igrrpound as a
whi te sol iprt{t®ned hetwsenELOr €1q0mip and saiurated adHEO; sintion (10Ad: A he37( [ M H -,
80% , 533 (&QQ{}@ 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 ionisation)

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 a 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 (1ml) 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). ML..S. (+ve ion chemical ionisation) m/z 339(MH"

35  free acid, 3%),167(100%).
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10 Preparation 3 6-tert-Butyl oxycarbonyl am noi sonicotinic acid COOH
t BUOCONHNN ol Ag7ski t | e conpound was prepared anal ogously toperepewmsioon 2
frommethyl 6- am noisonicotinate (D.J. Stanonis, J. Og. Chem 22

1957) 47 M
( 5500 1935%3%%%6%5 ésr(ggglrna? F{E)SnSt 6ut’()ﬁyéa‘?ﬂoﬁ’ﬁﬁﬂi‘lﬁﬁ;yri(ﬁﬂizsﬂ&%kﬂal’e 284([MH] -

5-bis-t- bmlemgmm nyasa}w%?fymaéqaquglyw RIEPRKGT 4t SteRs and 3 {fpm ethyl 6-
5-am nom SRtLPHIEnD AEhDORYGRI(Farirai aed Matcdn 2Im{aBa&linSui. BhAICiddei , J.
Arer . ggé)ﬁﬁﬁuigé%t(\;ego%} |PABE) NVIREY0PAOD) 12T YRS Jxegeep! ed,

sat ur at ed as and Tefl uxed urs. The m Xture was concentrated
to | ov§ vof.ae@Had7. 9ﬁarIﬂJd'd)oned bet ween Et OAc (100m ) and saturated NaHCO3

e e D L e st by e

NaHCGO3, d evapor oun as"a white solid
(1. 34q). tMiSconipaundiwas nrbrared analogonplyde Peppratign #, iteHS%mqiﬁ fiopomethyly)  Et hyl
o-bis-t b%m LAsBORYd: é(tD'P- §hMJ}k&§rE@V>B’|M£rﬁae& sakmt iHerraefcl. et hyl

ey it oL OB ag g oo o 1 =

4-di nmhybamlmp@d/)r 7 @20, dY, BZBﬁg)H,ﬂmd refluxed 1 hour. The sol vent was
evaporate and r due ;m@] I h wat er
(2x50m ), 5‘?‘13& l%a &(Qﬁg}- at ldeﬂEﬁ%&{}P o@l%ﬁ?lé gav)e] %%ﬁﬁwye écorrpound as
a white s(d)lMe(lgil?lng)nndﬂy&dllé-ﬂvsdcardmxyﬂhmﬂutl@rﬁfsmth)drﬁ'mtrﬁpﬁ@ﬁ'2( VH |

409 , 167( )
5-bis-t- b&lggr&x%ﬁ% (&ﬁg&ﬁn : g%r?ldfkr?-s J-yChSIé“r 24(19%?38: 390())nhztnleglrafn o et hyl

5- bi s-t - b(ﬂouﬂg//waai be'ﬂtyqi Fy PG (-3 gné a%%%(% ‘%reg@tﬁt 3o 6‘%%
(15m )4 wabRrckd orhigh@SThE ﬁﬂﬁtﬂdl Whd filte2fd ﬁmmp&akﬁ%i yield Gdt)e and stirred

sol i d, 9%&8?@3%%@%@%@@@&%%& S35yt B e cal °

i oni sat i om)39(ﬂ}z,d5358912](/ﬂ{ d35 free acid, 3% 167( 100% -15 WD 01/ 74788

PCT | EPO1/ par
6- bis-t- baf%&?é (5 ag}rlﬁ!:&r)f(l%1 %P fﬁgg&%@ ik rlg%) (tc) ofl%reparau?q ‘etocorrpound was
pr epar ed prwidmgbelstly so@umr@ an 9Y¢1'®1|11614) ﬁ@lépM -¥hignshemnical iopisgtiong-

am no F o,ppnd Marcon, Farmaco Ed. Sci. 14
CToneR Lo Pagy gﬂvﬁf]tﬂ@é%ﬁt Q04T BTH(R00%

titat 8(.CPD3OD) 1.39(18H, s),
7.33(1H, dayepasavoné( gﬁﬂ'n}x'l gnjq\ég@%\{&{iﬂaate ﬁyéﬁim h/gﬁleggggai Lm ( °)

5- bi s- t - byfethnkgaicbanatt aimh ARANE Malgdusyto caphioxyf megardtim 4 piovided derpound was
prepared a r]al 0 ousldé/ to Preparation 4, steps 2 and 3 from net hyl
a

5- ani nopy PHEFATBYA% ar boxyl ate (O P. Shkurko and V.P. Mammev, Chem
Het er ocycPrep4zatipn 9 24-lukogBashelaminvtbiazelesbecarboxylicacdd NVR S( D20)

1.35(38H, &)y nfe?h]r27-3{5-11‘-1)&@)(yca?b8@}1&Mﬁ9&thia§oﬁ8§-éﬁb&ymte A solution of
methyl 2-aminothiazole-5-carboxylate (2.3g) (R.Noto, M. Ciofalo, F. Buccher, G.
Werber and D. Spinelli, JCS Perkin Trans. 2, (1991)349-352) in dichloromethane
(60ml) 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 title compound (3.56g).
(b) 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 a further 17ml of
35 2N NaOH and stirred a further hour. The mixture was taken to pH8 with 2N HCI and
evaporated. The solid was taken up in water (10ml), 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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Preparation 7 Sodi um 4-bi s-t-butoxycar bonyl am nopyri di n-2-yl carboxyl ate (a)
Met hyl  4dyappnopss | di n- 2-yl carboxyl ate A sol ution of met hylpCT/EP01/03594
4-nitropyridin-2- ylcarboxylate (0.7g)(Deady et.al., Aus. J. Chem 24
(1971) 385-c3ffppund asreséiah(@l96g). SBMB. S@NISK) daiGedts), 1105 s Rd/1CH( OL3g) and
stirred uri)d%{ hydrogen at atnospheric 15 pressure overnight. The sol ution
was filtere gnd evaporated to ¥Jl eld the title conpound (0.55g). NWR
8(CDC13) Prepasition) 10 2-tsRutpnycarbgamtpmigothizzple-drgprboxyligacidy d) | 8. 32( 1H, d) .
I(O P)epg;lgt(g(% ‘ﬁﬁ?l ijﬁgh&gggm% 3 uﬁéyz Aﬁuﬁjt@ﬁ@olémcea?&ﬁ(@ 1§)ac1qf ol d
i i Vi [ v

MB( - ve i oﬁl}’éFR,brWIé‘ (1B (& erts qu( |9
178(100% . 13I?meaét1@dnoo(ﬁﬁn1$@ds tisated mmrmnyrmtfom aaﬁan&lyaimwﬁormsdfoumet hyl 6-
gref)cloggg' ; ' Lftﬁng” & ”ar}”tgﬁ tcg??J e yus %1na?§&h% dn@halr BOGHHAL o 4
g E) . buz OEMrIBWaé’rﬁWO ?Eg%féqgf@éﬁHiﬂ%??li%ﬁ]é?fghvgfhf%wtwaﬁ%ﬂand o I

is y

gxb% o %ﬁf{b l@% hagak & rﬁ%&ﬁ{dt{t@WE& g@n@ggmo(fsmgg

2- am not h| azol e- Cofalo Buc ri,

Ver berlOandt- 16(2§|zﬁ)n5,=l3962H }{P(%dbgr‘kﬁ(hﬂﬁ ans. 2, (1991)349-352) in
di chl or onghape (c)(W@Blimidasut adsRdsvitd Brebs { tgtah&é@mf pecparition 9 ta catal ytic

amount of 4 dinethyla rbonate (8g) and
stirred oﬁ?ﬂpgﬁl a/llé’né’é: E%&tﬁ&ﬁ?gég (%}3 gtﬁ‘ at 311050 | ow vol ume, applied
to a silicRreparatinn bin&odijum @$-histhis- t@pmycawna!@wemmw@msr%w de the
title commawbekyiaste56g). (b) 2-t-Butoxycarbonyl am not hi azol e-5-carboxylic
acid A solution of nethyl 2- COONa

bi s-t-but oxycar bonyl am not hi azol e- 5- cagboxyl ate (3.56g) in dioxan (50m)
was treated with 2N NaCH sol ution (ENﬁ’)I, stirred 1 hour, treated with a
further 17ml of 35 2N NaCH a @é\ %éggsr hour . The m xture was
taken ftso pH8 with 2N HC and By @e’?at &d. 8 d was t aken up in water
(1Qr), tr@ptMethyl 2j6-diapvhepyiromidife-dicarbaxylatei 2)6{dandigp piyrimi\én%-(ZOrrfL) and

extracted a&tﬁd&gﬁ& byl (6Bt BiBes, BOBhibcchi/ R ke Ruybinsa®@t@CeChyms J SORaC

washed wit @%asgéé da‘pghm YhRle |tIe -16 WO
i Sl B e

2- t - BlOoxy&:57 Blma}d)a&%(hma@zol e-4-carboxylic acid (a) Ethyl
2-am not hi g Qlaecén@abbommn@toes@w\mpQi)mf@zqiaeatfbnmﬂmxyhnmm@ td

hydr ob Jovdr 5
(>1/9r7(2)) rlgTosqu %gsi're 5 nRQ Vé%_}iﬂg@e oﬁgng%wvghyg%ncﬂ}?ﬁ%“ c acid

and ref | L&Y hé ﬂg s eva@or ated to 25% of original
vol une an&m@tn@%@(ldd@ggxyqqrbowylmuhnﬁaw iggplexdrgaxhoxylie acitha HOCS,

the solid filtered, washed with wa an ri ed under vacuumto give the
title conpound (5.64g). NWVR 3B ~EhoH
25

A solution of ethyl 2-(1-t-butoxycarbonylpiperidin-4-yl) thiazole-4-carboxylate (from
Tripos UK Ltd) (340mg) in dioxan (Sml)/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 (MN a’, 30%) 239 (100%);(-ve ion electrospray) m/z
267(IM-COOH],100%).

Preparation 13 2-Methoxypyrimidine-5-carboxylic acid A solution of methy] 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 HCl and
the mixture extracted with EtOAc (4x30ml). The EtOAc was dried and evaporated to
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10 4.36(2H,q), 5.39(2H, broad), 7.43(1H,s). (b) and (c) were carried out
anal ogouwgybyi1l97sst eps (b) and (c) of preparation 9 to prorcOePOINSSY4 t] e
acid. NWVR (CD3OD) 1.45 (9H,s), 7.77 (1Hs). Preparation 11 Sodi um

2, 6- bi s(biige thehutwoy&qmb@ayhmmmupWQSmgduHMS@AM@@M Q(BHEHONa N 15
(tBuOCO) yp Bu)2 (a) Methyl 2,6- d| am nopyri m di ne- 4-car boxyl at e

Fobi ns. anbree t%ﬂigl?ShZ-I%?@b"X%ﬁ#o% %%%EZ@ &F esterificd
with HO /Wé@@rgs«tqwlmuféwpﬂo@@am@?@f 1 W ghl(HRerger, \ﬁ? 54 n 100%

yi el d.3 HNYRiShBlBOnaisho f SHesic, 162129gmm@)145m“as SeatebpoatBrep&2a9n ( br oad) .

(b) was c éi)faﬂa (@n@ RAGUSIhY tit1e cinBBurld)MST(-RrieR aleafrd Piaydmanedy c)

anal ogous& ration 4 to g| ve t he t|tIe corrpound (30%
over 2 st g 8(18H, l% 18H, é jlt& H, s).

Pr epar atlBFFPPEatZQ‘{ 15 ts%‘lh‘l"B)gy 'él"t Kyfiapke 36?’??‘ Irﬂ‘ﬂf’ ‘B’Ir OW'REr boxylic
acid S tBuOCONC~_& | LCOOH 25 A solution of ethyl

2- (1-t-butoxycar bonyI pi peri di n-4- yI) €A%%e 4- car boxyl ate (from Tripos
UK Ltd) (340ng) in dioxan (SM)/mtgﬁi m) was treated with 2N NaOH

(0. 6mL and |l eft overnight. Theg&® was dil uted W|th Et OAc (20nl) and

M d | ut 10 1 hed
Wb vt S daR R s%’)‘o%x@?e Fapoiet 2 i %%V%T%" ??*ee‘fzﬁﬁéoﬁvﬁé as
a solid (Chwaycta #B(] 64\)87$v§ﬁ )ew&tir%é%dpm%gowz BYSP (ngd. reH?@%OH 9 (1009 ;
(-ve ion gideeh eepi(@yf PréparatRa7 {oldi GOBk(title toBMpundrsspahie sadnd. TSMR
rzretwﬁf)hoggﬁﬁm gbgq@%(ﬁg}pg)r BN HE) 28 88( 11, nglétl on of nethyl 2;{ e

ol oI P Byl 16 SR R EnbciiSBibab 8 QUIGR! Datiopiimlalfas: no

(33n1)/\A/a§‘t‘3rrb°@fBl3Ffﬂ) was treated with 2N NaOH (3 37m), left overnight and
evaporated to | ow volune. The resig "aken up in water (30m), the pH
adjusted to 2 by addition of 2N HCI I he m xture extracted with Et OAc
(4x30m). The Et OAc was dried amdc p rat ed to -17 WD 01/74788

PCT/ EPO1/ 03594 give the title co ound as a white solid (605nmg) "' HNVR

S(DVsO) 4 3H, . 903 H ). ara

(2S)-2-Di 8%?%} g&'ﬁ%‘f’w cé’é g (?F(X “l?[,mé}(ﬁ #?uor 0 (%tN Padfio? Bows

2- Di azo- 18, QemiSegde @@I Tade W@&%éﬁtm@‘é&% eeHﬁ%Fe ure Pfepara“on“
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(5H,s), 3.28(3H,s)
and 8.91(2H,s).
Preparation 17 Sodium 5-bis-t-butoxycarbonylamino-6-methoxynicotinate

(BOC),N N COONa
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/z367 ([M-HJ,

100%).
30 Preparation 18 Sodium 6-bis-t-butoxycarbonylamino-5-methoxynicotinate

Me COONa
~ ]
NS

(BOCL,N” 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 (1955), 1171),

35 bis(ﬁ'iphenylphosphine)palladium dibromide (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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5 G Fischer, Mpnatsh. fair Cheme, 112 (1981)1441-1450) was treated as in
Pr epar at wano1/47sst eps (d) and (e) to provide the title conpowmPo1/08894 -ve ion
electrospray)mz 603 (MOAc",65%, 543 ([MH -, 100%. Preparat|on 15 Sodi um
2- bi s- t - bUtD&yfernt &bewsakhe BIYHE, TV Aeconledand svaporated and thoargidie 10 (BOC) 2N N
Et hyl 2- achrampgorgaaphaé, hatorr o ¥ | 12E© AdhexErd thegiye e tifietcompand €.328). Gr abi t z,

F‘e' Y #9%&%#&%%&%%5&7918 IQEHE! fRpd anal Ogoule to Sltep (b) of
gl e e P T

8. 88( 1H, s;teg_gz)pxp eiy&sadiughd h§-t§agpmarbonylamlno 5-methoxymcot1nate (overali

2- N-t - but o7k aMSoRYd ohichremival mndsaomy)rif3ar GeMad],dabkoxyl ate COONa BOCN N

Me 2-N-mep Péﬂa@mxmwrs&ﬂnﬁlﬂnrmbﬁ O tBRYdHrb 6n A& intn d-Elnittonfdofiiateand M N
Paddon- Row, . Chem Soc. C, (1966) 164- 166) was esterified using the

procedure of Preparatlon 4 20 (step (). The ester was treated according
to step (a) of Preparation 9 and t of Preparation 4 to give the

title conpound. NVR 5(DVBO) 1.42(9H,3), <} 28(3H,s) and 8.91(2H,s).

Preparation 17 Sodi um 5-bi s-t - hgtc onyl am no- 6- net hoxyni coti nat e

(BOC) 0 t 6 @ ( r| sawa et .
@I’I SSCIHM% Omcﬂg% %%@%\8% CH&R @%bhgq?’g?)n‘b@ o step (a) of

Pr epar at i evierefieghy @HQFP‘@?‘ES O(fg}'epé%'at’lﬁpé"pétteaﬁ ﬁprﬁteﬁ? grdescpRed i ¢ e

conpound. Pidparative 9j siep () end thel esteo hiydmiysed py thezprasrutq ofi Bdpparation0bsep 30

Pr epar at i @) td 8ivoekt tifhe Sorpcimtl: NMRXFEAVIBONY [32(18H) sR-8TEN tlaxy.0ptiH at e  Me
COONa (Bogz N (a) Methyl 6-am no-5-nethoxynicotinate A m xture of
2-am no-5

r ono i di ne o
Recl . 1 au e 20 i Y blscchio i Hrpbiiamitic-b Hedoxpyrimidine-4-
bi s(tri pheanploghl@teohi ne) pal | adi um di brom de (3.5g) and tri-n-butyl anmi ne
(9mM ) in nmethanol (35ml) was subjected to 80psi pressure of carbon nonoxide
and heated at -18 WD 01/ 74788 PCIT/ EPCd®3594 112C for 16 hours. The
m xture was cool ed and evaporated and the residue chromatographed, eluting
with 1:1 Et OAc/ hexane to give the tit| onpound (2.32g). Ms (+ve ion
chemical ionisation) mz 183 (M, 1)&
(BOC),N Me
(a) Methyl 2-chloro-6-methoxypyrimidine-4-carboxylate Methyl 2,6-
20  dichloropyrimidine-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 8(CDCl3)
25  4.00(3H, s), 4.07(3H, s), 7.37(1H, s).
(b) Sodium 2-chloro-6-methoxypyrimidine-4-carboxylate Methyl ester (a) was
hydrolysed according to preparation 4, step (c), to give title compound (100%). NMR
3(DMSO) 3.93(3H, s), 7.04(1H, s)
(c) 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).
(d) Sodium 2-bis-t-butoxycarbonylamino-6-methoxypryimidine-4-carboxylate
Aminopyrimidine (c) was protected according to the procedure of Preparation 4, step
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(b) and (c) were carried out analogously to Preparation 9, step (a) and
Prepar at {yp1447885 step (c¢) to give sodium PCT/EP01/03594
6- bi s-t - but oxycar bonyl am no- 5- met hoxyni cotinate (overall 77%. MS (-ve ion

chemi cal (@mna dlid & hyflzolaced acfdviik-to tHbGR8gedurr efPacperatom 4,$teBdd) tam
6- bis-t- bg AiOOp&AHAN0- 5-ni troni cotinate 02N COONa (BOC)2 N 10

25?2} |n 19 i ggglgii‘rrgﬁ gﬁ o@%‘ﬁﬂfn %fs('{;@{épaygz{l on’ciaﬁml "‘Pﬁf“‘ m%ﬁogz%g%%‘sms

described in Preparation 9, step (a) and the ester hydrolysed by the
procedure of Preparation 4, step (c) to%ﬁi’/e the title conmpound. NWR
5(DMsSO) 1.32(18H, s), 8.72(1H, s), 9.07 s) 15 Preparation 20 Sodi um
2- bi s-t-but oxycar bonyl am no- 6- met hoxypyri nj di ne-4- carboxylate COONa N
(BOC)ZN N Me (a) Methyl 2-chloro- %{;ﬁ" yrim di ne-4-car boxyl ate Met hyl
2,6 203di chl or opyri m di ne- 4- car boxylat e ) (M 'igrn ef. al., J.Med. Chem
36 (18), T(nwgs)comzemsiwessr)eparﬁdmlﬁ%ﬁﬁly tefgmﬂréﬁ%% PRt ed with sodium
et hoxi de @agopgrichidinefdt-carboxylié abil(Ts Makdak irmm dl. Shiagkawea poiisrmdSemd t he

residue pgg aht(wsﬁ%P@b@@qa iV b@rse) haver s, Iaouadensagyedas NaHO.

The organi SJS with brine, dried and evaporatedto give the title
conpound g‘ K CDC13) 25 4. 00 7.37(1H, s). (b)
Sodi und 2- Fmr@nenﬁét pRICAFHRNY, i‘@g}"f)&%@ T\?ﬁf‘H?laé’g ter (a) was
hydr ol ysed according to preparation 4, step (c), to give title conpound
(100% . NVMR 5(DwvsO) 3.93(3H, s), 7.0 coey (c) Met hyl

2- am no- 6- net hoxypyrim di ne -4- carbgxyl@ate A solution of sodium 30

2- chl or o- 6- met hoxypyri m di ne- 4- cab e (2g) in conc. aqueous anmoni a
(30nL) was refluxed 4 hours and eMgapor ated to dryness The resi due was

taken up i 00 tre onc and
ref | uxed i% ggﬂ?@“'?w{“é’ 1coé{%cp%g§{h|y gﬁo‘;{hsorlu?ﬁ/v%v (gﬁl &8 1 | aléll(ax(g 5% %Q
partiti ondisspleedaemetbempl(Samd), aated ¥iBd33"a ard 1r"&anl c was
washedsw t(@Srb iaf@ hested 80l seatbdebomptoatalt408C tfor Tf haurs. 35hds immxttuet\im aolegdound as a
white sol ' %bl?gédt @s(sc%%}mgh %%QQH ﬁle’ﬁhalgel%étﬁﬂ Sther g@v@ﬂl{e]ﬂﬂes) (d)
Sodi um 2- b| s t -"but 0x cg m no- % ﬁo%ly ﬂsj b@(?é)boxyl ate
Armi nopyr i FPEPARNY G e aé‘c?}ﬁ %I m of Prepar ation
4, step +Bp Metbyy mms&m@pma@gﬁ-mt ylamiepni¢riinis eed hydraeldpgded
accor di ng (8 @558 nétRERIIIMOnst) Wisapatedtvwidncohc. atlphmriccdcid @ml) 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 (1.07 2)
M.S(+ve ion electrospray) m/z 167 (MHT, 100%)
(¢) 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-methylaminonicotinic 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-butoxycarbonyl-N-methylamino) pyridazine-
6-carboxylate

BOCN St
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 ml) and heated at
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give the title conpound. Preparation 21 Sodi um

2- bi s-t - Qa ARl bonyl am nopyri m di n-4-yl carboxyl ate OONacT/ANp&1/(3844C) 2NN
The title conpound was prepared anal ogously to Preparation 4 from 2-
am nopyr i 1008CHg adeslad bondy Iforc Stadiuds. (The dvhitemkeaseacidifi@hiorrdk dweth N Phar m
Soc.  Japgg M&%ép’reczﬁtat@ﬁﬁér@égff-to IR (M ImPoud@ (0.8Bk)s ) MS/(-vfiodH, d,  J
5Hz), 8. 1H,. d, t%REHZ) (’/Lﬁ mgﬁr %Q%ﬂ 22
6- N- t - But DIPECA BYHSALOR) nt HiA%WYRoht £01°hi ¢ acid . COOH. BOCN N Me (a)
6- Met hy| agh) nGthyé dthethylamingpyridasperdwarbexydatenAsPBECESL Phi ¢ acid (4.5g) was
di ssolsvedmiemylamiihopaidagmérlyarbaxytiataeid (0i58p) B3%hanet hndhivaesituratsdhanol
sol ution Jhy, eR9pht RAGkOEH Bfird thPevafdlaed. MoRhedduc#iipdrationtd bhtwes. The
m xture &gglllda em%@@rébﬁgt&%g kYGRS ouslieldxtasted QDAL 1
met hanol / diet hyl euher, %’%e the tléle, coqgound (3.6 , 6% I\/S.kpglwe IS an
el ect r ospFhagyreamis wasairiepand eyapgsgted fopgiva/Bln gPmpendd %Q% PMRIATEEY nat e
6- Met hy| agficnaoilGetibarion) act 4ShMHGCh0Gsk).de (3. 65g) in methanol (100m) was
treat g c5 he G f'§-'(N§f='i)%%éﬁb@ﬁym@%}'la@ﬁiﬁofﬁﬂmine&ﬂ-cb&fﬂi&?lai@f lux for 18
hours.” The  m xt.ure was evapor %}agld go tgr(agﬁ?%,/gnﬁbst SIS %Hﬁca?art itioned
bet ween ebTPRHERFRHREURIC SEPHALPRE ¥5) PEarbonat &5t on.  The
organi ¢ | myeatiwsmdz 28 , &QQ¥pbrated to dryness to give the title
conpound (d). Sodihm I(S(tdetokprarboediN-msqth plamind )pytisiazipkté-carbofvkate( c) Met hyl
6-N-t - but 00910 Db¥Rb BYdrariHRR ANkEPd) 194%). TS Lid 1o chamraund 25 was
pr epar ed .g?r%?%doug%{ O%L@{fﬁ _ag(ﬂ;]toi on’ 4,€19gt)gp (E)) to(tgi ve (1.41g, 58% (d)
6- N- t L But WWH?‘HJH&?IYZSI‘%-(. gt . Abni cotinic acid Ester hydrol ysis was
carri ed oBrepanationdds$odium G-fhis-tdusgxyggronylamino)-3-qyappricetingf 2 to give
the title conmpound (76% . MS (-ve ion chemical ionisation) mz 251 ([MH -
1100% 30 Preparation 23 Sodi um 3~¢ 1-Qut@rycar bonyl - N- mret hyl am no)
pyri dazi ne- 6-carboxylate J~ COONa , N BOCN N Me (a)
3- Met hyl am nopyri dazi ne- 6-car bo(éc@' d 3- Chl oropyri dazi ne- 6- car boxylic
35 acid (2.59) (R F. Hormer, H ‘egory, W G Overend and L. F. Wgqggins,
J. Chem Soc (1948) 2195-9) was treated wth 8M net hyl am ne i n ethanol
(2. 16201 ) (n6-Hhalrbeyg-Saibdonicotinic acid 6-Hydroxynicotinic acid (20g) in water
(200ml) and H,SO, (80ml) 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
1kg of ice. The brown solid was filtered off, dried and taken up in DMF
25  (30ml)/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 3(DMSO) 12.95
(1H, broad), 12.35 (1H, broad), 8.36 (1H, d), 8.03 (1H, d)
(b) Methyl 6-chloro-5-iodonicotinate 6-Hydroxy-5-iodonicotinic acid (15.25g) was
30 refluxed 4 hours in thionyl chloride (40ml)/DMF (5ml), cooled and evaporated to
dryness. The residue was taken up in chloroform (50ml) and added to methanol
(100m1). Evaporation gave the title compound (17g). NMR &(CDCl,) 8.92 (1H, d),
8.71 (1H, d), 3.96 (3H, s).
(¢) Sodium 6-chloro-5-iodonicotinate Preparation analogous to Preparation 4, step
35 (c) (100%). NMR §(DMSO) 8.72 (1H, d), 8.59 (1H, d).
(d) Methyl 6-amino-5-iodonicotinate Sodium 6-chloro-5-iodonicotinate (5g) in
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]-, 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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-20 WO 01/74788 PCT/ EP01/ 03594 100C in a sealed bonb for 18 hours. The
sol uti Onwmﬁ/ﬂﬁygdl fied to pH 4 with 5N HO and the preci pptateofodssered of f

t d 5 I t m
182" [ H15bis 'gxﬁso Seipgrerigas VAR Foldh sl iR P i0 ) e A -
sol ution @flu1331§n PR (ﬁ@@@/)rW%FaFfﬂHéﬁdeoéé#’BWyWOéeda@ddU@e He i n et hanol
(50m) wadilsaie wraa‘ewboramd ndHBk rgadye cﬁmcbrhatmgnlphﬁi Iabntmg “aﬁd4%vapor ated. The

resi due V\me@ﬁfdfiﬂdl oﬁa@ﬁqs% ORKIOSRiHs@pamsat ed and
e organic was dried and evaporated

the aqueo ted
to gi vg Rﬁl’e cg (S €6W6§§'9 %‘%we ion chenical ionisation) mz 182
( MVHH+, 100((/5) Mpgl)(l@)-(bls-t- utoxycarbonylamino)-5-cyanonicotinate Preparation

Et hyl 3- (Nahalbgmm)w@aeﬁammoh -INstep (H)([7 3%6).n DIV B CRAL1 ;) 826 -(EHY B 8yi0di B,

Pr epar at i (a 551 pre llgfz_leg)aratl on 9, step (a) (72%. M5 (+ve ion

chem cal 100
3-(N-t- but(%)xge‘z ?"%‘Né‘f’ﬁwgm %Séﬂgﬂ%onécog'é‘flg] RyIPraionpr e nar at i on
anal ogBus apgogeuspa Paenataiion 4, step rc)((dHOEY 3R REDA P03 GHL.&h & HOdAH 45

i oni sati on)321gH2®2 ([ M H -, 100% Preparation 24 Sodi um

6- (bi s-t-but oxycar bonyl am no) 5- cyanoni cotinate NC / COONa (BOC)2 N 20 (a)
6Hydroxy5|0 onicotini ¢ acid 6- I{Cra ter
(200m) atar et scgendy bl i IRty O %rgeé%%oﬁfig#a&tm*’?odat e

(0. 42 eq@nﬂiéi @nﬂ()nean%rewﬁ%rs?ﬁﬁﬁ?lbj BRedqriy2Eesey HREPRIRE) P - HBPh added
porti afwi $E9BYEVO921 838 sl 19M30BE6.a furt her hour at 90C the m xture was
cooled to 26195%16% Rl agldpdriidint S aBoxlylie aciliveas Ppreparedseboding® H.iDdrigoed of f,

driec and f 3celaiiol 8. Sifodai (CRIH ta%g\k'm d J%ﬁ@%ﬂ%@@béﬁ'f”e was

added unt| col our ’di sappear e t é m Xt ure was poured onto
ice (2kg) ﬁé?%her 1.5litre water added and the white solid filtered to
give titl é’ymntm[dnﬂ aj pprimigdine-fivRrtRxpies®)id w2s obtained fronp ChgapridgR. 35 ( 1H,
broadpop 8 @]ﬁnﬁé’thﬂaﬂﬂnon&:oﬁ&o(aﬁb[‘d wa pricbpref/atdoyding +€ Mahitecibabl e alc,ot i nat e

6- Hydr oxy-5- 3@§2d (15 259) was 30 refluxed 4 hours i n thionyl
chl ori de ( ﬁ(]l% poRA Bff porated to gﬁl e resi due
I

was t aken g - 'CFH 5 Clgﬁvcfs%@
Evapor at i érregrryeW: ke Qvierand agg dp &uMaSginy.g) ChFWRS‘SC( (i%@»)zl@ 9229?1H dy, 8.71
(1H, d), 3.96 (3H, s). (c) Sodium 6-chl oro-5-iodoni cotinate Preparation
anal oggus fiflo-3-pyiidiRylc@rb duyl) chrinitt acliMR (S (IPdrekyRufiin (1H, d),
8.59 (g?H Eﬁnﬁg@@a{w}\ y pa??». noy5 |0(led§n)| cotinate Sods?um

6- chl or o- S8ni cot i nat e (5g9) in 0.88 ammpnia solution (125 m) was
heated at 150C for 18 hours in a seal ed bonb/ cool ed and evaporated to
dryness. The residue was esterifiedpacowrdin £0,0the

=)

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

ococHc,
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
-22-

30



procedure of Preparation 22 step (b) (2.44g). MS (-ve ion chenical

i oni saﬂwg)mm—;gg 40 277 ([MH -, 100% . (e) Methyl PCT/EP01/03594

6- am no- 5-cyanoni cotinate A m xture of met hyl 6-am no-5- iodonicotinate
(2.449), tvas dissblbaninyitchdenestene (E)0nd) pad tredediwmithGilvgraysmimte (edght ), -21 WO
01/ 74788 PGS0/ 03894- dléhlbro*a@ét&ﬁh@tﬂﬁmﬂ -pimseticer)d @Iyasde (16% by

wei ght ) aB-g tﬁtf%gﬁ)%g %gaﬁl)' ﬂﬂ% s 1%‘6:%?19 L¥i3h #?Era’nge %rol)g%uﬁé%ﬁQaqﬁAﬁ gefluxed

for 4 hou was .evapar.at ed and the
resi due cAYAPRERUGHIOA of WE@’%’ openty ?rg FR&4title
conpound ¢lbtidgyith NR/Re@&M@)te@xmaxeemvedhe tige ggnppynd|gs agyhitedozy (24,
broad), 3(®Hd 3kbs)s) - (f) Met hyl
6- (bi s-t-Rut

Prepar at i g?%?f‘bl?x g%yﬁnﬁvl
4.01 (3H, byd r‘”‘i’“ﬂ’é ’("1 £StEY (g) Sodi um

6- (bi s-t-but oxycarbonyl am no) 5-cyanoni cotinat g Preparation 10 anal ogous to
Preparation 4, step (c) (1009 . NVR S(D2 9.03,{1eHd), 8.06 (1H, d), 1.32
(18H, s). Pyrimdine-5-carboxylic aci pr £ gd according to I. T.
Forbes, R T. Martin and GOE. r eparia “0f indolylurea

derlvatlves as antagoni sts, JD\CT t Appl '
19930916. 2- Di net hyl ani nBM9r | M di Ne- 5- car boxyti id was prepared
according to P. Dorigo, D. Fraccarollo, G SgAtosiasi, |. Maragno and M
Fl oreani, J.Med.Chem 39 (1996) 3671-3683. PyrazoPd [1, 5-a]

pyri m @i nes @rCBLRM B oaglafintes-polliayRetbohyhearksichiciddps)-2-20

6- D met hy %ﬁg@%&g &h 4 Aol ﬂ{iﬁi%a%rgta?& ) Hgaﬁsemgéaga&&cmbgg: n et
préioar ed M&iaﬁ f—ﬁr?@?a Sipm hy, %%‘ “%“ Eeﬁﬁ/ @ng OIXX&

W ggi ns, mm@h@mndstmed etlagnlaynt tompegapyg for 425)u5< ahhsi reixfure was evaporated

(6- Ami no- g @yhkshiany tiearebidny birtisibhahbatwaei eat2r 418) ethyloicetatemFliel drganidsd- est er O

O OH 14 Nyl ie arakbdl drikd (T&ZBIO'\) Pkl afl@gvaporated to dryness to give the title

(6- tert But ylI oxc pyr| di nyl car bonyl ) car bam ¢ aci d-2-(S) - 2-
di chl or 0a8BY bﬁngy@ll} ster-il-trifluoroacetate O O OCOCF3
(c) (6-Amino-3-pyridinylcarbonyl)carbamic acid 2-(S)-hydroxymutilin 14-ester

O o o
Ly
HNT N
-:OH

(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 (2x100ml). The organics
were separated, dried (Na,SO,), filtered and evaporated to dryness. Chromatography

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

E"

g2l ogous to
Y@@%ﬁcﬁﬁgl&ﬁoﬁy%ﬁ%gﬁ)’i& hgaz o g i

893) W9318028 Al
L,

Examples 2-27
30 (a) The following were prepared analogously to step (a) of example 1
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0/ N-O

11,

, 1111 H tBuOAN\N H O 30 OCOCHC 2

6-tert - Bybyhaxsgar bonyl am noni cotinic acid (1.0g) in di chporeretdiane

(100m

6. 7nmol e

Filtrati

was

s)

on and

treated with oxaly
drop) and stirred at
dryness gave the acid chloride which -
di ssol ved in dichl oronet hane (150ml)
2-(S)-2- dichlormguuyo@by
triethylam ne (0.65nm) and stirred a#
evaporation of the

chromat ography on silica gel,

5 el uti pgwi
gave the title conpound as a white foam (60583@ 159 .

Q2°\\e@dr. 74788 PCT/ EPOL/ 03594  was
reated with silver cyanate (1.0g,

e for 3 hours. Evaporati

rel1l1-trifl uoroacetate
ykent tenperature for
Aite to dryness foll owed
acetate i
(b)

4 h 25% et hyl

chloride (0.44ml) and di et hyl formam de (1
anbi ent tenperat

on to

(2.3g) and

18 hours.

by
n hexane

(6-tert-Butyl oxycar bonyl am no- 3- pyr|d|nylcarbonyl)carbanic acid 2-(9)-

hydr oxy
(6-tert-
di chloro
et hanol
sol ution
hours. T
bet ween
(Na2st™4)
(0. 37gq,
2-(S)-hy
(6-tert-

itilin 14-ester OO O 0/ N=0O t BUO-NIN—H O OH4 10
Bxgmpte car bony| nino-3-pyw@d|1ylcaq§ga¥b 3y acid 2-(S) - 2-
acefNexy-mutilin I§4- esten- Yieldrifl uoroacetgapt e 28 gﬁ in absolute
(20nT) was treated with 0.5N potassi um hydroxi de |n et hano
(2.5nt, (1.2 ) and goirred at anbient tenperatureg for 4
he m xturne wascy orated to dryness and the residue partitioned
vater and et ®sgN ate] The o g@ cs 15 were s%ﬁﬁrated dried
fil3ered and evéporated t@0drykegsonF04i(IM-Hrel@0%) e  dompound
009 —(¢) (G-Ani\Q-S-pylidiHyILdIUUHyI)CafDaﬁlC acr d
dr oxgrut il in 14-/E‘53\er D O50 / | Che My Q04 {INI-HIH HOBRZN O &N CH
ut yl oxycar BN ali Ao- 3-pyridi byl carbonyl)carbamic—acid-2-(S)
2 RS
-ve i _H1- 0
5 m 39 | (-ve ion) 904 ([M-H]-, 100%)
N{BOC),
6 S 44 (-ve ion) 904 (IM-H]", 100%)
N/
7 r 54 | (-veion) 719 ((M-H]-, 100%)
MeO N
S,
8 N~ 40 | (-veion) 810 ((M-HJ-, 100%)
BOCNH\(S )
9 ,\_Z 34 . | (-veion) 810 ([M-H]-, 100%)
N7
10 HN)Q;I/ 12
11 ﬁJfL 62
(BOC)zN)\N/ N(BOC),
\ (+ve ion) 902 (MNa", 20%)
12 B°°”C>_z\:>\ T 880ME, 20%)212(100%)
N (-ve ion)720([M-H],
13 Meo)'\uj 421 65%),113(100%)
14 Ej/ 20
(-ve ion) 905 ([M-H], 40%), 113
15 mocn‘J: :r/ 83 (100%)
NP (-ve ion) 690 ([M-H], 90%), 123
16 Q;]/ 18.5 (100%)
17 Q/ 49 | (-veion) 733 ((M-HJ, 100%)
Me,N
NZ
18 BWN)J 18 (-ve ion) 819 ([M-H]", 100%)
|
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20 hydroxyrmutilin 14- ester(0.37g) in dichloronmethane (50m ), was treated

with trif

dMW4%cetic acid (2m) and stirred at anbi ent t@@pm{/w5§4for 5

hours. The m xture was evaporated to dryness and the residue partitioned

bet ween
(2x1 COm
evapor at
net hanol
17g, 379

Exampl es{2-2730([(a) ™ 'OW Ng

exanpl e
Exanpl e

T0% pot assi uméf.a.L onat ¢ solutjon and 10% net hanol / di chl{or onet hane
N

Toe organi N)\\fdére sepasait ed(-velidrd @20 K@2$Y)100%4) | t er ad and
ed to dryness. Chromatography R5 on silica gel, eluting{with 8%

di chl or pnet K&A e the title co - jte sollid (0.1

). MOS. (-ve igRs ectr)spﬁéy) WS%%@F@P?HW 161 |(100%) .
wer ¢ prepared analogously to|step (a) of

1 223 WD 1/(307@4N m‘ PCT/ EPO44 03594  OCOCF3 RCONHC 10 O QCOCHC 2

% El-eet+o etd—2—1+26BOCCNHN—BGC);12N 3 | N 26

(-ve ion) 904 ([MH -, @ 4(3&3)5“54(-vei0n) 904 ([MH -, 100%

( BOC) 2N

11 ' 62
880( M+,

10

15

5 39 (-v (fl\/l-l—l]( 1009 _N(BOC)2 6-44 (-ve ion) 904 ([MH

BQOC) 2N 1
20‘3@4212 100

QC) 2o +ve jlon) 902 (MNa+_ 20% 12 BocN =~ 71 "

c),N\Nr;NJ/ o

1009 7| MeO N 54 (-Ve'reny 719|([MH !, 100% BOCNH 3 8 -1 s 40 (-ve ion)
810 ([ M H -,2310099 B 9 34 (-ve ion) 810 ([MH-, 1009 10 12 H2N N
N N(B
V7

25 ] 15 | (+ve ion) 734 (MH™, 100%)
=
26 oo S 66 | (-ve ion) 818 ([M-HJ, 100%)
Me
77 ilL 76
Cr N
“
2 socng 29 (-ve ion) 819 ([M_H]" 100%)
Me
NC.
» WI:T 16 (-ve ion) 929 ([M-H]', 100%)
(BOC) N

2-Aminopyrimidin-5-ylcarbony! chloride hydrochloride 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 thionyl chloride (20ml) for 4 hours followed
by evaporation to dryness.

Example 3

(b) (5-Bis-t-butoxycarbonylaminonicotinoyl)carbamic acid 2-(S)-hydroxymutilin
14-ester A solution of (5-bis-t-butoxycarbonylaminonicotinoyl)carbamic acid 2-(S)-
dichloroacetoxymutilin 14-ester-11-trifluororacetate (0.25g) in ethanol (25ml) was
treated with saturated aqueous NaHCO, (25ml) and stirred vigorously for 272 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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N ~~ (-ve ion)720([MH -, 13 MO N " 12 65%,113(100% 14 20 15 83 (-ve

i on) 905w MNvAtgs, 40%, 113 (BOC)2N NJ (100% 16 18.5 (-vecrmrp1/63364
([MH-, 90%9, 123 (100% 17 Me | 49 (-ve ion) 733 ([MH -, 100% 18 BN
18 (-ve ion) 819 ([MH-, 10099 M -24 WpA01/ 74788 PCT/ EPO1/ 03594 N-N 19
N 44 (-ve ion) 729 ([MH-, 100% (BOC) 1LN-Tr,OBir 20 15 (-ve ion) 934
([MH-, 10099 MO0 Me 21 44 (BOC),N N 8 (BOO), N NN23 IY'~~ - M 24
T~N 59 25 Me, N N | 15 (+ve i onRCOEHLQQw: Q% 26 Boc" NI 66 (-ve ion)
818 ([MH -, 100% Abe 27 Y, 76 G"'y‘i 29 (-ve ion) 819 ([MH) -,
100% BOCN N Me 16 (-ve ion) 929 ([ MH ,00/<) 29 NC n-N (BOC)

2- Am nopyri m di n-5-yl carbonyl chloride lofdroeghl oride for exanple 10 was
prepared by reflux of 2-am nopyrimdin-5-yl &4 boxylic acid (0.4g)

(P. Schenone et. al., J.Heterocyclic Chem 27 (1990)295) in thionyl
chl ori de flor 4 hours followe % by evaporation to dryness. Exanple
3 lﬁiﬂﬁle R yiﬁ d Electrospray MS m/z

0.

2 b 100

4 ISR 100
(BOC),N”" N
(BOC),N

5 [ 62 (-ve ion) 698 ([M-H]-, 100%)

N(BOC),

76 | (-ve ion) 698 ((M-H]-, 100%)

(@)

7 [ 45 | (-veion) 513 ([M-HJ", 100%)
MeO N
S.
8 B°°”“\§J/ 97 | (-ve ion) 604 ([M-H]-, 100%)
S.
9 BOCNH\gl 97
10 y j‘l;j/ 62 | (-veion) 499 ((M-H], 100%)
11 Y 100
(BOC)ZN)%N N(BOC),
s .
12 soo_ L 99 | (-veion) 672 (M-HJ,100%)
N7 . -
g 4 (IM- 0
13 B )Q/ 69 | (-veion) 514 ([M-HJ,100%)
) ~ 1g | (rveion) 991 (2MNa",100%), 485
N (MH",40%)
=
15 (m,ﬂ 18 | (ve ion) 699 ((M-HT, 100%)
16 @/ 11 | (-ve ion) 484 (M-HJ, 60%), 122
N (100%)
17 Mkj/ 97 | (-ve ion) 527 ((M-HJ, 100%)

19 Z\NJ%_J 70

(-ve ion) 523 ([M-H]-, 100%)
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(b) (5-Bis-t-butoxycarbonyl am noni coti noyl)carbamc acid

2-(S) - hy@oRyPeki | i n

14-ester A sol ution of

(5-bi s-t-but oxycarbonyl am noni coti noyl

di chl or oacet oxymut i | 9 ter~1|b rifluororacetate (0.25g) in
(25nml) was eat ed w ur at ed Egueaus NaHCO3 (25ml) and stir
vigorous|y for 2% hours. The mixture was diluted with Et OAc (15
wat er (150ML), Shaken* epaffated. The organic was dried and
to give the 2i t] & copng las a Ote|solid (0.198g). MB(-ve id
el ectrospray) mz 698 ([MH -, 100%. L5 Exanples 2,4-17, 19-21
(b) The fottowng WerEx reu analogpusty to Step (b) of erth
or ExanpleZ23. -25 WO \7 788 PCTREPOL/ 03594 OH RCONHCOO O OHi
% El ectrospray Mb miz No. yield 2 100/BOCNH IN 4 100 (BOC) 2N N
62 (-ve ron—698(fWH—= l"‘O% NNBPCj26 I 76 (-ve ion) 698
10099 N 4526-vejion) 513 ([hAkﬂ-,5400 7 98~ 97
604 ([MH -, 1009 BB®CNH S 9 -1~/ 97 +VI5’| R}%ﬁagg -ve |Oo/ 499
100%) 11100 (BOC)}2N-N-NCBOG)2—12-B HN—99—{—ve—i-on)—677
M H ", 1009
(IMH", 100% oo M (ve ion)612([M-H]',100%)
Example 3

10

carbam c acid 2-(S)- 10

PCT/EP01/03594

et hanol

r

ed

Oml) and
evapor at ed

n

and 24-26

r

(
(_
(

Exanple 1
Exanmpl e R
(BOC) 2N 5
[MH -

ve io0n)

[ MH -

(¢) (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 (10ml) and saturated aqueous NaHCO3 (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
RCONHCOQOO e
o z
OH
0
Ex;x(r)l.ple R yiﬁ;d Electrospray MS m/z
2 S 20 (-ve ion) 498 ([M-H]", 38%),268 (100%)
H,NT N
4 - | Nj 85 (-ve ion) 498 (IM-H]~, 100%)
s HN S 77 (-ve ion) 558(MOAc-,40%), 498(IM-H]-,
N 85%), 162 (100%)
NH,
6 B 68 (-ve ion) 498 ([M-H]-,70%), 162 (100%)
N )l
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13 69 (-ve ion) 514 ([MH",100% e0 N (+ve ion) 991 (2M\a ,100%, 485 14
N 18 (MHyd§é47d5 (BOC) N i 18 (-ve ion) 699 ([MH -, 100%cTiroidssesve ion)
484 ([MH_60%, 122 N (100% 17 MNN97 (-ve ion) 527 ([MH 100% P

-N 19 70

(-ve 10n) 523@;[

(BOC), N 20 160 Mg0 N 21 100 10%@0 lﬁ\’/}gc%!‘éﬁlﬁﬁfzg&%ﬁ%g“@%% N N I

Bampl & 3 (¢ (5- gm*:;:;:%% ‘} ront) efsbante e ek R ot

14-ester

acid 2-(9) - hlydroxyrrutl |
(2m) was kept far 1J’h [7

A-sotution (5-Dbi S-1- but oxXycar bonyl am noni cot 1 noyl) carbani c
4%\;4- 5 |estygr gw%gég))sﬂﬂ([MEHf 5908 0pmBetdogs)aci

Qd evapor at e

- O

The residue was treated wt

Et OAC (10w —and-sattiatesaquedus f\idH(m—(TTC));%?’,—S‘t’ra_ran—an‘d—s__red.
The organmic Was dri erdCa}rdf:é)vapor at dd. CrsremoyRdpMy] ((BPWAc/ MeOH) gave the

titl e compound—(G-084y)- jlp oM effectrospray) m z 498 ([ MH- 009%) .
10 Exanplies 15 4-6, 8- 9, 2, 15, 620- 21, 24, )q@ 0-1G€) 5500 16911 99k ng wer e
pr epar ed {anal ogously t% é’te (c)| of eitﬁevre (ﬁ g e};arrpk )
RCONHCOO |- pit,. O U.HZNE;GT‘F“IG RS0t egtroSpt ay M—=
20 N 49| (Lve ion) 528 ([M-HJ, 100%)
Me! Z
21 Zj:j/ 65 | (_ve ion) 528 ((M-HJ, 100%)
24 TJ 94 | (_ve ion) 499 ([M-HJ, 100%)
=
26 Q/ 30| (veion) 512 ((M-HJ, 100%)

10

15

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

(b) (2-N-methylaminopyrimidin-5-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 (c) (100%). MS (-ve ion electrospray) m/z 719 ([M-H],
100%).

(¢) (2-N-methylaminopyrimidin-5-ylcarbonyl)carbamic 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 (MHT, 100%)

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

ON~_~2 l
X
HNT TN

-28 -



No. yield 2 | 20 (-ve ion) 498 ([MH -, 38%,268 (1009 HZN N 4 85 (-ve

i on) 498woldybilss, 100% H2N N H2' | (-ve ion) 558( MOAC-, #Q¥EPOXEBE{ M H] -
5 N 77 85%, 162 (100% NHZ 6 68 (-ve ion) 498 ([MH -,70%, 162 (100% - 27
VIO 01/ 74788 RETHEDOIAERES taniBo-BRirGiic@tioy ombaroit)ackl2- (S M H -, 30%, 168
(100% gdl'éﬁwﬂo%cgt%xg MeoitANhoreddety lfIMtll‘ﬂl seelﬁﬂ’é) wdsiealcHOOA TFAl 1- 30 (-ve

ion) 514 c{% q‘_eg Z (Lt ]9 fol gg arZ}; % 572
s) t
ﬁ/l[e('\)A Klﬂ 491é§9§1q %H-’) C@Q@ﬁ’{j’(“%w @%\4 %1011 %@iﬁll %5%08% ‘Eﬁ il %5/%8 F[Z |\N/+ a]o

1000/() 5 HzNG%R4 |, | 94 (-ve |on) 499 ([MH -, 100% 26 N 30 (_ve ion) 512
([MH , 100% MNH Exanple 18

(2- N-rreth Qxynutllln
14 est or g?ﬁk’%‘)ﬁ%% i kRO AL TitarBoh h drpamic AR |
di chl or oa O}F.’LmB 1t I"ﬁtﬁroacet ylmutilin 14-ester BOGC protected materi aI

fromstep (a) (see tabl e) was deprotected with TFA using the procedure of
Exanple 3, step (c) (100%. M5 (-ve ion elecyrospray) mz 719 ([MH",
10099 . (c) (2-N-nethyl am nopyri m di n-5-yl carcmy(m carbamc acid 2-(S)- 10
hydroxymutilin 14-ester Nhterial fron1step as treated according to the
procedure of Exanple 3, step.( #le conmpound (64% . M (+ve

ion electrospray) nmlz 515 ( 0% (b)
(6- Am no- 5-ni troni cotlnoyl)calN Cc acid ydroxymutilin 15 14-ester
OMe o %
10 OH

(2-Bis-t-butoxycarbonylamino-6-methoxypyrimidin-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 ion electrospray) m/z 529 ([M-H], 60%), 193

15 (100%).

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

" OH

CONHCOOQ

Hin

20 %)H
(b) (Tetrazolo [1,5-b] pyridazin-6-ylcarbonylcarbamic acid (2S)-2-

dichloroacetoxy-11-O-trifluoroacetylmutilin 14-ester

DcocHa,

25  The title compound was prepared from 1-(3-chloro-6-pyridazinylcarbonyl)carbamic
acid (28S)-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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kOH QZN CONHCOdI " HZN N O OH -28 WD 01/74788 PCT/ EPO / 03594
(6-Bi s-t yiayhpxyrgar bonyl am no-5-nitroni coti noyl ) car bam ¢ a@c/2rof /83594
di chl oroacet oxy-11-0-trifluoroacetylnutilin (see table) was treated with
TFA acconrglirfigTheniargowss then stappratea) tof dryhasvand the resdidie axtractediwith t o Exanpl e
?bnftsgltoi f_-, %}}%mt etagé4(3/5%n{1 gnd Whdned %Rﬂmpooo ét%xd@&%&e{c)); dﬁ@) A apRated e piveal

) = 0
(3 A oo .9 R8T DS wnf?#rean%wzﬁr@iﬁfl@ Ly 164 (100%).
( S) - hydr otey @t Triphenylpkesphorayyliden saminong4epidazinyl cavhomyl)cagbamic acid
(2- Bi st - (ps)-2xdic AIdronyetexny- N OGtrifbi droxy¢ty imhwbiléh h4-4stgt.car bonyl ) car bami c aci d
2- (S)-dichloroacetoxy-1 1-0-trifluoroacetylnmutilin (see table) was treated
with TFA according to Exanple 3, step (c) fI | owed by base according to
Exanple 3, step (b) to give the title compadnd. MS (-ve ion el ectrospray)
mz 529 ([MH-, 60%, 193 15 (100 WF sl
( 3- Ami no- 6- pyri dazi nyl car bonyl/
hydr ochl ori de. kOH CONHCOO | ™ Y NI Nun\°""
(Tetrazolo [1,5-b] pyrigazi oF
di chl oroacet oxy-11-0-tritluoroacetyl nutilin
11 NHunN N o

S)- hydroxynutilin 1l4-ester
Cl O 20 OH (b)

ter COCF3 OON "o M

OCOCHC!,
(Tetrazolo [1,5-b] pyridazin-6-ylcarbonyl)carbamic acid-(25)-2-dichloroacetoxy-11-
O-trifluoroacetylmutilin 14-ester (0.45g) was heated in chlorobenzene (10ml) with
10 triphenyl-phosphine (0.165g) at 110°C 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

OCOCHCI,
(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, 88%).
M.S (-ve ion electrospray) m/z 705 ([M-H]-, 18%), 375 (100%).

25  (e) (3-Amino-6-pyridazinylcarbonyl)carbamic acid-(2S)-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 (IM-H]-, 100%).
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N=N O OCOCHCI 2 25 The title conmpound was prepared from

1- (3- chl owe 87 dazi nyl car bonyl )car bam' c acid (2S)-2-diettepoassisoxy- 11
-Otrlfluoroacet I il ta treatment with
sodi um azikea 2& e y(r HB?QL&“)"P&Hb‘e‘?‘Z&‘Egr@)T or 4 -29 WO
01/ 74788 R(yﬂlrmnﬂﬂsg&estﬂ!iurs The m xture was then evaporated to dryness
and the re(m qgm%thmyadamnmylcarmylpmbm& 460 24(p)-dichlomambetdxyil 1h wat er

(3x50nt), Pl edest& 0ive (1.02g, 70%. MS. (-ve ion

| ect

(i °Spa§¢5§mm A e et SRR E B Eoac 5
(2S) - 2- di mwbmcmdmplﬂwmﬁcb (T8eba grvmpleﬂqcﬁoama@smécrn M-idbocr3  Np
..l u..1 Hogbdy u... Ph3P=N N O OCOCHCI 2 (Tetrazolo [1,5-b] |

pyr i dazi n- @;Xet yf,n; H,ﬁamara 1cafs&ﬁyﬁf§9ba%.1@ aefal ﬁg%aﬁ:ﬁfr@i?’mmﬂm 14-

Otrifluor n 14 es 5g) was heat I'n chl orobenzene
(10 ) wi t$¥%r10 tri phenyl - phosphi ne (0. 16 ?gl) at 110C for 18 hours,
Evaporldt i ovateoikl @m@twﬁma@mt% RegORYINg i & Pracsdigsiof Examp g wiepHbs0% et hyl

acetate ing € tila ¢ empbend (4ubg. NS (o iitklédrodplag) 3B 3 (W]~ (+ve ion
el ectrospr gyjo i z 967 (M+, 80%, 839 (1009%. (d)
(3- Ami no- 6- pyridazi nyl car bonyl ) carbam ¢ aci d- (2S)-2-di chl oroacet oxy-11- 15

O-trifluoroacetylmutilin 14-ester / OCOCF3 OO .If HINnNnu. 'CINH2N N
O OCOCHCI 2Example 29 (6-Amino-5-cyanonicotinoyl)carbamic acid 2-(S)-hydroxymutilin

(3- Triphenyd-psaiesphor anyl i deneam no- 6- pyri dazi nyl car bonyl ) car bam ¢ _aci d-
(2S)-2- dl@g @r&@.ﬁ% 9 a&ém@oﬁﬁdﬁdcuﬁmaﬁ%m )-dicRlo}daRes:8111-0-259) was

568?{[ ]? gr Wilt | 55¢ l qinaff e%gr %é—p&oﬁn@tgd A n\f\i’fiﬁgﬁl sﬁe% (%) Egeé ta%'i'(g heated at

was deprotected with TFA using the procedure of Example 3, step (c) (76%). MS (-
ve ion electrospray) m/z 729 ([M-H]-,100%).

20 (c) (6-Amino-5-cyanonicotinoyl)carbamic acid 2-(S)-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-HJ,
100%).

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

S
\_y\
H,NCOCH,N \

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/0.88NHj3 (aq) 94:6:0.6 gave the title compound (90mg). 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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evaporated to dryness and the residue extracted with ethyl acetate and
washed wiidy1/Gedsur at ed aqueous sodi um bi car bonat e sol uti opcTaroeessend
evaporated to dryness to give the title conpound as a 1:1 mxture with
tri phenyl phigiiomacaamidde @ ak3king 886nt, anMnSlogovsererctivnebeledtofsxmmaply n z 705
([MH] - %6%);% &Z%t&%@ﬁl&un@gmm BvABn Wedrolal Piazi el RE-EPNYbYgar bani ¢
aci d- (28 2-hydroxymutilin 1 ester hydrochl oride

(3- Ami no- 6- pyri da2| nyl car bony| )car bam c.acid Lchl or oacet oxy- 11- 0-
trifl uor oExaepe 32nfbramigopyriguy-zyylcagbomylica %%Hf égzﬁi%ﬂwdéat?é{)ﬁ's sodi um
bi car bHnahgdraxymutiliixddrester 3, step (b) then treated with ethereal hydrogen
chloride to give the title 30 conpound (0.05g, 41%9. MS. (-ve ion

el ectrospray) nlz 499 ([MH -, 100%. -30 W) 01/74788 PCT/ EPO1/ 03594
Exanpl e 28 (3-N-nethyl pyridazi n-6-yl carbonyl ca~r %am' c acid 2-(9S)-
hydroxymutilin 14-ester (b) ( 21 -yl carbonyl ) carbam c
acid 2-(S)-dichl oroacet oxy: ), utilin 14-ester 5
BOC-protected material frontstep (a)y (see 1§ was deprotected with TFA
using the procedure of Exanple 3, step ¢ M5 (-ve ion

el ectrospray) mz 720 ([MH) - 10099 (c)
g_‘S) hydr oxymutilin 14-

(3- N- et hyl pyri dazi n-6-yl car bonyl ) car bam c &tid

ester 10 Materi al from step.(b) was tr d accor to the . rocedure of

Exanpl e 3A sl af) (6-anynepXrilindeylearbeny ) e%r ¢ ydr\% nilén

el ect r ospesty) (Bxampid®) ({ fAmg] in etzp0Y20nExaapireatadwith 10% Pd/C (SOmg) and

(6- Amygo- %&a@mwmog@nfﬁamb faetie pagbde vérdighhy Bho Xttt wisrtiltetdl 14- est er

(b) (& Amohom ﬁtﬁe/ g;%ab&?dtb éﬂmﬁe@&h o&d( 30l gj QRERIOXY- 11-0-
o

trifluorofcer ylnut romstep (a) (see
t abl e) mﬁ?cﬁ‘éiﬂr%ﬁ@é% héts ?o &D«Q Exanpl e 3, step (c)

(7699 . Ms (- ve ion electrospray) n12 729 ([MH-,100%. 20 (c)
(6- Ami no- ExaudeB3 qetAmmd 5&§tﬁmﬁ1m1)daﬁm¢xﬁ>abmmmnyulrw (8% ester

I\/at erjal gm rtreated according to the preocedure of Exanple
3, ste vet etlt 0 un 09 el ectrospra
n 7 522 E %;A‘W" E‘fgﬁf}’{ﬁg 2((§) }{?'droxymlgtlhn 11 -ester was pray)

[ 2- (1- Car md@agmweaqqyxdpmg)@rth@pmadw pf example & (but usinginsanas sellenti ¢ aci d
2- ( S) - hy dimreatef BtOH) lolgies tide cG@m@blindHBRZRCNESN(-Ne- idnGk#Erospray) mi0525

(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

N ONHCOO!
s
0 N N
H -
OH

25  (a) (5,6-Diaminonicotinoyl)carbamic 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-ylcarbonyl)carbamic 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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O OH A solution of [2-(piperidin-4-yl)thiazol e-4-carbonyl]carbamc acid
2-(S) 30wayelrgeutilin 14-ester (exanple 12, 120 ng) in 3eqiEyol/o3sok e
(3.5mL)/DVF (0.5nl) was treated with potassium carbonate (73ng) and

2- br OeraCeﬂl@rg'ljitﬁ(yw&(rUDnamm 9V toluenle soletion)@hd hedtbetond 0Cuibe3 wasrsdi | ut ed

wi th Et OAg, E%Ase\)a?éﬁ?e% At WRIIGE chibRiat Hed éiﬁﬁ and evapor at ed.

Chr onat og W t or.of 94:6: 0.6 gave
the titledt BE%%ﬁ 5‘%{55&“ ]{?gc?g’ﬁgi' g?rptgeog} gfld spr F@égﬂ%ﬁ (M, 30% ,
269 (1ooty<yhermxalnpmgatg>p) m/z 555 (MHT™, 100%).
[ 2- (1-£yanonet hyl pi peri di n-4-yl)thiazol e-4-carbonyl ] carbam c acid
2-(S) - hydpQyyimit 34 '(Q-&rﬁuﬁﬁﬁﬁ&olé}lcm&Wl)%ﬂ?@ﬁanEéaERQhloﬂﬁﬁ?dro-msyﬂg
br omacet og (tirl | e ﬁ aH<¥ tal'gl ng agent, an anal ogous reaction to that of
exanpl e JFTHBYEMHE 1TE'E" conpound (749 MS(-ve ion el ectrospray) nfz 611
([MH-,100% . Exanple 32 (6-am nopyridin-2-ylcarbonyl)carbamc acid
19, 20-di hydro-2-(S) 5 hydroxynutilin 14-estey OH H2ZN N ONHCOO-- -- OCOH A
sol ution of (6-am nopyridin-2-ylcarbonyl)carkat gyacid 2(S)-hydroxynutilin
14- ester (Exanple 4) (150nmg) in ethanol (2vvas treated with 10% Pd/ C

0

(50ng) and 10 stirred under hydrog NAEodE R grirC pressure overnight. The
catalyst was filtered off an_< filtrate porated to give the title
conmpound (130nmg). Ms (+ve 9N ctrospl p’ 502 (M, 409, 524 ( MNa+,
65% , 565 (100% . Exanple 33 (6 Am no- 5- cyanem ,‘oti noyl ) carbam c acid

19, 20-di hydro-2-(S)- 15 hydroxynutilin 14-ester %y

(6- Am ho ac t ter was
hydr g};@na? e)gwﬁm(ﬁ&% 1 1&{1118&{&2 @%ﬂa?oo@:%?ﬁ%%ﬁ% uitd %Jdgldl}]l g(?ox an as
sol vent  PriS)-BYArewy 'Sng Yexycarh g ve ion
el ect r ospygbonycBbanic(deid-3|(S)-hyudyovgmutin Heasigr (éxegnple§ arp (D) was
4- di hydr op dmga{a&cﬁasbjepgffﬂ&zlumﬂambmammrgy\be) thaikiagbmpodai ((zl6%) MS (-ve
19, 20- di hy é?e&ro(s&)ayy%%%@'(m H|].I @O‘% f658t(%0@)'| N ONHCOO'' ---O NN H O OH
15 (b) (2-Aminothiazol-5-ylcarbonyl)carbamic acid 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

O

szﬁ/t«owcoo-m-- .
N
MeO N

OH

(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-H]-, 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-trifluoroacetylmutilin (Preparation 14).
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25 (a) (5 6- Di am noni coti noyl ) carbam c acid
19, 20-di hydro-2-(S)-hydroxynutilin 14-ester
(6-Am no“fvfr’ W Hni cot i noyl ) carbam c acid 2-(S)-hydroxymnut PTEPYOR o
(Exampl e 22) was hydrogenated according to the procedure of Exanple 32 to
give the title conpound (86% . M5 (+vé |on chem cal ionisation) mz 517
(MH+, 100% . 30 (b) (3-Oxo-3,4-dihydrop i
pyrazi n-7-yl carbonyl ) carbam c acid 19,
14-ester A solution of (5, 6- cﬁcé'?‘ﬁcf‘?%i
19, 20-di hydro-2-(S)- hydroxynutili g 4 er (118nmg) in ethanol (1OM) was
treated with a solution of -32 WO O 4788 PCT/ EPOL/ 03594 et hyl gl yoxyl ate
(150m of 4.9 Mtoluene solution) and éieat™ed to 50C for 3 hours. Sol vent
was evaporated and the residue chronmat ogr apb@dticlel uting with

di chi or onet hane/ net hanol 97:3 to give the title conpound (13ng). Ms (+ve
ion che 'hl'*r”xi le msation) Mz 535 (VAF] 100% . 5 EXanpl e 35

(2- Ami not 120 -yl car brRnyl ) car|lZamviaid a ro-2-(S)-

hydr oxymyut i IN® 14-ester OH ONHJOCH+" "' @9@%@95&’@%0 (a)

(2-t-But axycarbonyl anmi nothi azol -[5-y| carnhonyl Ycarbam ¢ acid 19 20t di hydro-

2-(S) - hydrox tiflin 14- Ne’s er (2-t 1gut oxycar bonyl am not hi azol - 5-
ydr

yl car bony rbani c aeqd=2- (S)-h Xy mgtvieliom) 8A-(BitiBY, (@%anpl e B, step
(b)) was hydrogenated “as descrilbed in|Exanple 32 to give the title
conmpound H469%9—NS—(=ve Tefgctrospray) Nz 606 ([|v+ H]- 5097, 268
(100% . 15 (3 (2-Am no /Tﬁ[ §-yl28ar & %Ilgg)afﬁa(

19, 20- di hydr o- 2- (|S) roxyrmtl lin 14- ster [)mgt cte corrpound from
step (a) hwas—depr uucuu:;ow/ gdesertbedinExanpte—S——step—<{c)—togive the

oY1) c-arbani c acid

U‘I

title compousd (46% . M5 (4ve ian 1él e¢trospray) mz 506 ([MH -, 100%. 20
Exanpl e 36 (5- Amno- 6lfet hoxyni got i noyl}) carbam ¢ acid 19, 20-di hydro-2-(S) -

hydroxymitilin 14-ester OH HZNIONHCOO!1111  MeO—N

Example 37(b) (2-Methylaminopyrimidin-5-ylcarbonyl)carbamic acid 19,20-
5  dihydro-2-(S)-hydroxymutilin 14-ester

NF I ONHCOQ!! \
/k\

MeNH N

W

OH
(2-N-t-butoxycarbonyl-N-methylaminopyrimidin-5-ylcarbonyl)carbamic acid 2-(S)-
dichloracetoxy-19,20-dihydro-11-O-trifluoroacetylmutilin 14-ester (see table) was

10  treated with TFA according to the procedure of Example 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%)

15 Example 38 (b) (2-Methoxypyrimidin-5-ylcarbonyl)carbamic acid 19,20-
dihydro-2-(S)-hydroxymautilin 14-ester
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O OH (5- Ami no- 6- net hoxyni coti noyl )carbam ¢ acid 2-(S)-hydroxynutilin

14- esterWME}E/7 7 hydrogenated as described in exanple 32 pprgipypodsse title
conmpound f‘ ve ion electrospray) mz 530 ([MH -, 50%, 192 (1009% .
Exanpl es 37-39 (a) The follow ng were prepar
Exanple 1, using 2-(S)-2- 30
di chl or oacet oxy-19, 20-di hydro-11-O-tri fl uor pat
-33 WD 01/ 74788 PCT/ EPO1/ 03594 w 0 t'bCOCHCI 2 Exanple R
%yield No Electrospray M5 m g . (-ve ion) 821 ([MH]-

10099 Me ~ N 28 38 MAN (-ve jQn)i 722 ([MH 00% - i 16 39 BOON N
Exanpl e 37(b) (2-Met hyl amiM@pyr¥m di n- 5- yI carbanyl )carbam c acid 19,20- 5
di hydro-2-(S) - hydroxynutl lin 14-ester C]\CIHCOG MNH N O OH

(2-N-t-but oxycar bonyl hyl am.no rbon amc acid

2- () - dl@l'h’l)é/?hﬁéﬂfml EP nh 6‘%&1%3%4?1(&%*%@50@? %ﬁ%qﬁi lan 14- est er
(see t abl dihydvasl1- @%ﬂn@@@eﬂymwﬂhnﬂﬂﬁcsmmsdﬁmtqcﬁ tageord Frtgdéd}EF‘r e of Exanple
3, (st ep ﬁ&&ecﬁﬁ@QP/Exmﬁﬂv&(st&iﬁw)wpﬁivedﬂthesﬁe aythpodr (42%).( M& Hjve 1ol 00% ] and

th d f Ex le 3, st b) (449 V5
("vo Ton LROREPALERLS VA BT T To0% 15 Bxample 36 (b)

(2- Met hoxypyr| m di n-5-yl car bonyl )carbam c acid 19, 20-
di hydr o- 2E¢&npleyd® @) y(erAminenidetineyi)earbamic acid 19, 20-dihydro-2-(S)-

hydroxymutilin 14-ester

ed anal ogously to step (a) of

cff' mutilin (Preparation 14).

ONHCOOQ
/ ‘
Y

HNT TN

10 on
(6-t-Butoxycarbonylaminonicotinoyl)carbamic acid 2-(S)-dichloroacetoxy-1 9,20-
dihydro-11-O-triflucroacetylmutilin 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 (-ve ion
15 electrospray) m/z 500 ([M-H]", 100%).
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-34 WD 01/74788 PCT/EPCOL/ 03594 OH ONHCOO'™"' .1.11 MeO\N O OH

(2- Met hoy, ?qw Jfggdi n- 5-yl car bonyl ) carbam ¢ aci d 2- (S) - di chbetgaspedzsxy- 19, 20-
di hydr o- trlfluoroacetylnutllln 14-ester was deprotected according to
t he proge éﬁ H? atgxampl e 3, step (b) to provide the title conpound (43%.
M5 (+ve |on ectrospray) 518 (M+, 100% . Exarrpl e 39 (b)

(6- Ami noni coti noyl ) carbam ¢ acid 19, 20-di hydr.qo- 2- % t‘\;drox rrutl lin

14- est er @hpoandscdthe p;espntﬁﬁventlm(pr@asi@;s@_ﬁor anti-bacterial activity in a conventional

(6-t - But omuT assdodpyinatd rangei of psthemsyic poganisasi ¢ aci d

2- (S) xdi chl or oacet oxy-19, 20- di hydro-11-0-trifluoroacetyl nutilin 14 ester
(see tabl eprotecte t I f step
(b) (65%&%3’9\%%6 13%95were% mtcgg%gﬁ\ﬁbpg4 p.%/ Za@yﬁ%ﬁb{iicﬂﬁjzeﬁ 100%] and

t hen acco?tchvt?goqcéfﬂ?aﬁﬁ’?’éeé6 9 sMegrg 25’)“’{"3’% Vol a0 JROPHHES o ect r ospr ay)
m z 500 (ffikdntae,QILO0% . -35 WO 01/74788 PCTI EPO1/ 03594 Biol ogi cal Data
Conmpounds of the present invention were assessed for anti-bacterial

acti vidy PRy §£‘$dl§% he gg' %:ﬁ? gafn;%q&s%g aBmbAREEd AfindlhagoR C

or gani'sms. gai nst

St aphyl oc@@?ﬁigméﬂ’feéﬂ%“@if F%’B’P%’E eSS %neurrlv&o'ﬁfnénwti@ﬁgig{wgr%xel | a

cat arrhal ¥ mnﬂaﬂasmtonsnaﬂdarmeﬁh@éhlalm%WG pirete EmeREOIM) im e Wée“F“n‘ﬁfr oved
stabilit yhmantmer BRrdyEEONre o atedsn-HasLde fbmy s Gderuzi-OF, BUrmhs| i ver

i crosome_p %f?érl ons. Thus, for the compounds in which Rl =

2- ani no- 4% pyr| and R2 = vinyl, the intrinsic clearances (CLi, a neasure
of rate of net abol ism in the presence of human |iver mcrosones were
found to be: 2a-H, CLi > 50 m/mn/g liver; 2a-OH, CLi = 6.5 m/mn/g
liver. -36
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WO 01/ 74788 PCT/ EPOL/ 03594 Cainms 1. A conpound of Formula (I): OO R2 OH
RIA 12 A Dd4rgsld HO2 5 OH (1) in which: Rl is a 5-pef/pponi®Reer ed
optionally substltut ed heteroaryl group; and R2 is vinyl or ethyl. 10 2. A
compound §g;,d aimed in claim1 in which Rl conprises a 5 or 6-nenbered
single ring conprising 1 or 2 nitrogen atons and optionally conprising a
further heteroatom selected from oxygen or sul phur; or a 5 or 6-nenbered
ring conprisi ndycampgund gfermuladhs; or a 5 or 6- membered ring conprising 1
or 2 nitrogen atons fused to a benzene ring or a second 5 or 6 15 nenbered
optional Iy substituted heteroagyl ring caiprising 1 or 2 nitrogen atoms. 3.
A conpound as clainmed in clainfl or®2 in wki'ch,®1 conprises pyri di ne,
pyridazine, pyrindine, pgr ne,/[ésoxa olh2,<t hi azol e, im dazol e,

pyrazole, 1,2, 3-triazole, 1,2 4NTiagolg, benyim dazole,

3- 0xo0- 3, 4-di hydr opyri do[ 2, 3- b]pxka2|ne or pyrazolo[1,5-a]pyrinidine. 20 4.
A conpound of fornula (1) as clained i WA ghe of clains 1 to 3 in which
R1 conprises pyridine, pyrimdine, and . 5. A conpound of fornula
(1) as clained in any one of clains 1 to 4 i whi ch a substituent 25 for
Rl is selected fromamno, nmono- or di- (€ 1-8)al kylamino, (C 1-6)alkyl, (C
1- 6) alzkoxy, nitro and N-containing heterocyclyPh 6. A conpound of fornula
(1) as defined in claim1 selected fromthe group consisting of: (D)

( 6- Ami no- 3 rldlnylcarbonyl)carbanlc acid 2- (S) hydroxynmutilin 14-ester;

30 (5-Ani R f Otlno I carbanlc ac % %- %ﬁf mutilin 14-ester;

(2- N-meth% &m%@iﬁme Sqeﬂol?)“cﬁ??l&ya ﬁm‘;‘fF RS BRI OB 2- ('S) - hydr oxymuti lin
14- est erR? {s3inkomahy8- pyr i dazi nyl car bonyl ) car bami ¢ aci d

2- (S)rohydroxynutilin 14-ester; (3-N-nethyl pyridazin-6-yl carbonyl)carbam c
acid 2- (3 X'yg éXr[H‘htsl }a!mqed]é Cﬁﬁ’ltl ¢hn whlglli-’R( @orﬁfiﬂs@@a 50@%@&9&@@&!1@9?’{? carbami ¢
acid 2-( S andopt aé (: R er?letero tﬁmpslel?gt In-4-yl)
t hi azol e- W“@&FB&HWW?EH%WWH%E Prooady ¢ OIHer (%( i

from oxygen or sulphur; or a 5 or 6-membered ring cornprlsmg 3 mtrogen atoms; or a 5 or 6-

membered ring comprising 1 or 2 nitrogen atoms fused to a benzene ring or a second 5 or 6-
15  membered optionally substituted heteroaryl ring comprising 1 or 2 nitrogen atoms.

3. A compound as claimed in claim 1 or 2 in which R! comprises pyridine, pyridazine,
pyrimidine, pyrazine, isoxazole, thiazole, imidazole, pyrazole, 1,2,3-triazole, 1,2,4-triazole,
benzimidazole, 3-ox0-3,4-dihydropyrido[2,3-b]pyrazine, or pyrazolo[1,5-a]pyrimidine.

20
4. A compound of formula (I) as claimed in any one of claims 1 to 3 in which R! comprises
pyridine, pyrimidine, and thiazole.

5. A compound of formula (I) as claimed in any one of claims 1 to 4 in which a substituent
25  for Rl is selected from amino, mono- or di- (C;_g)alkylamino, (Cy_g)alkyl, (C1.g)alkoxy,

nitro and N-containing heterocyclyl.

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

30  (5-Aminonicotinoyl)carbamic acid 2-(S)-hydroxymutilin 14-ester;
(2-N-methylaminopyrimidin-5-ylcarbonyl)carbamic acid 2-(S)-hydroxymutilin 14-
ester;

(3-Amino-6-pyridazinylcarbonyl)carbamic acid 2-(S)-hydroxymutilin 14-ester;
(3-N-methylpyridazin-6-ylcarbonyl)carbamic acid 2- (S)-hydroxymutilin 14-ester;

35  (6-Amino-5-cyanonicotinoyl)carbamic acid 2- (S)-hydroxymutilin 14-ester;

[2-(1- -Carboxamidomethylpiperidin-4-yl) thiazole-4-carbonyl]carbamic acid 2-(S)-
hydroxymutilin 14-ester;
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-37 WD 01/ 74788 PCT/ EPO / 03594

[2-(1-Cyg 6%?754%%' pi peridin-4-yl)thiazol e-4-carbonyl ] car bapt¢rpei/ddses (S) -
hydroxymutilin 1l4-ester; (6-am nopyridin-2-ylcarbonyl)carbam c acid

19, 20- di M PP THS oléd4-@sidal]carb id 2-(S)-
(6 Am noqg»(H @X%gén&é%l |n )carylgjé%ﬂi acid 19&38 d?rﬁilcdarcé) 2(()8) hydr oxymutilin

- estem ’h dropyri do[ 2 r arbon rbam c
aci d 19, ZQMIWPM-% yé@; %&Y@Pgr m&f;q“# i9 %ipy Q- 36 Ay &R0 T8
( 2- Am notektegizol - 5- yl car bonyl ) car bam ¢ aci d
19, 20<di I'(Xqﬁtrﬁln% I-S)arldnidbe hitaldic adif 1940adih@drp-2-(S)-hydroxymutilin 14-
(5- Am no- rret hoxyni coti noyl ) carbam ¢ acid
19, 20- di 0-2-(S hydro .
(6 A noﬁg oS AR S e B o S BPiS AL O %S s e
( 2- Ami no-B(Syatydmxypyatilind Idi-gstes; y| car bonyl ) car banmi ¢ aci d 2-(S)-hydroxynutilin
14- 15 eq&e&mlr@ﬂﬂa@woﬁmﬁa@ym&ﬁaﬁnm@a 19,20-tihydiu- E-Iﬁsmydrsxmlhtylin and Rl is
sel eclbedzll\ABé)s'%N N)) M N MO NH2ZN N MO NNN M ,Nz NH2 H2N

T NN NN AT P N L A

defined il#-estei m 1 sel ected fromthe group consisting of:
( 5- Ami no- (G-MIMmt&nMMdymmibanmz -(Hrthainexgmatilid 12-¢s8x; hydr oxynutilin

14-ester; ' Xtn-2=A¥arb S Watabhie Byt RC@) badickyattitn 14-
19, 20-_di % I%n%g%Thfgﬁoxyrm?llln Zfrl)eélster 25 A yRRtfn
(6- AnPno- Icar bonyl ) carbam ¢

19, 20- di rwmo@d( Yorrypl B itch iR ris &thyle'@@@rl is selected from:
(6- D|rrethyl 0- 3-y di ny, ﬁ%ﬁ) amq 2 ) - hy ymutilin
14-ester; (3, Ahv 0- 6 piym ddzihyl g bonﬁxJ& rba agl,

2-(S) - hyd’f‘*@)x rrut,l "in 14~ 88t Er . 8 A phar maceutl cal Mposi t| on conprising a
conmpound of or mul (I)HNas cl a| d | n 30 qJ a pharmaceutically
acceptabl e tapri ef or exclp en : if f;ﬂ\ Ia(l) as clainmed in

: and Mend

claim1 fuof wsezﬁ‘n"t herap 0. NA r oc ,f or prefiri"ng"a conpound of
forrrula(l as al W% j /(j/

20
7. A compound of formula (I) as defined in claim 1 selected from the group consisting of:

(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;

25  (6-Amino-3-pyridinylcarbonyl)carbamic acid 19,20-dihydro-2-(S)-hydroxymutilin 14-ester;
(6-Dimethylamino-3-pyridinylcarbonyl)carbamic acid 2-(S)-hydroxymutilin 14-ester; and
(3-Amino-6-pyridazinylcarbonyl)carbamic acid 2-(S)-hydroxymutilin 14-ester.

8. A pharmaceutical composition comprising a compound of formula (I) as claimed in
30  claim 1 and a pharmaceutically acceptable carrier or excipient.

9. A compound of formula (I) as claimed in claim 1 for use in therapy.

10. A process for preparing a compound of formula (1) as claimed in claim 1 which

35  process comprises reacting a compound of formula (II):
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35 process conprises reacting a conpound of formula (11): -38 WO 01/ 74788
PCT/ EPOl4/3r847ssR2 OX 12 HO1"" 14 0 2. Qo (I1) in whi chciEpéthatd4ar e
hydrogen or a hydroxyl protecting group, such as an acyl group, and R2 is
as defined in claim1; 5 with an acyX isocyanate of formula R ACONCO in
which R1IA is Rl as hereinbefore defindd™ gPXa group convertible into RI,
for instance a group conprising a protectied substituent therein and
thereafter and if necessary: (ph,defrotecting a group P and/or X to
generate a hydroxyl group at positign 2 of 11, respectively, 10 (j)
converting a group RLAto R1, faqr 'iﬁhﬁﬂfa removi ng a protecting group,
(k) converting a group Rl to anothér—grdup/R, and (1) hydrogenating the
vinyl group at position 12 to forman-ethyl group. 11. A conpound of
formula (1) RR OX 12 HOL11l.,. 14 09" 1520P in which P and X are
hydroxyl protecting groups, and R2 is as d&fined in claim1. -39
an
in which X and P are hydrogen or a hydroxyl protecting group, such as an acyl group, and R2

is as defined in claim 1;

5  with an acyl isocyanate of formula RIACONCO in which R1A is R1 as hereinbefore defined
or a group convertible into R1 for instance a group comprising 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 11,
respectively,
10  (§) converting a group R1A to R], for instance removing a protecting group,
(k) converting a group R1 to another group Rl, and
(1) hydrogenating the vinyl group at position 12 to form an ethyl group.

11. A compound of formula (II)

HO““,, st}

op
15

an
in which P and X are hydroxyl protecting groups, and R2 is as defined in claim 1.
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