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Novel antibacterial conmpounds The present invention
concerns novel chinmeric antibiotics that are obtai ned

wo e@moomsaz ol | di none derivatives |inked to a quPCDIB266/052714

via a spacer, pharmaceutical antibacterial conposition
contai ning them and use thereof in the manufacture of

a nedi canent for the treatnent of infections (e.g.

bacterial infectiont9vel FHEICIEiALERMPOUBBHpOUNds are

useful antimcrobial agents effective against a

variety of human and veterinary pathogens including

anong ot hers Gram positive aerobic bacteria,
Ghamressphitinveatipmconedrns navele chibietic oangibinticasthaindre obtained from

aci dr.f.ast organj.sns... The j ntensive use.of antibi ot, cs .
Reazoligiappe, ANElTeS. tinked oo, Aielons” S ed 3haogy, Phafhaceutical
AtiaeRfigllBdEpEsifich BoEiNGR JRAEhAE Akt Ythdtaseh HRSMeh@BEEre of a
nmechani sms. dern nedi ci ne and soci o- econom C

peflisomentr fog the terment phinfeations e obadterial dnfgefians). These chimeric
c inga.sl r 2. Sj i.ops: for
CSHEQRERTRS uRhChRRhGRS b Pt bt D) bf hyman and
setphedry | pathbgerg- tinclodihg s tamoag e oy SGram-Positive aerobic bacteria,
i_mruno- conprom sed patjients, In hospjtal settings, an
Crp@58atig datitieanasrobic osganisnesy andiagithiaslRIGRMEs- aur eus,

St rept ococcus pneunoni a, Enterococcus spp., and

THE UARNRVE usR S U ShiASHEbs HRY BkertAUh CRRche ie@f)ﬁl@ibhﬁs)spressure on
are becomng nmulti-drug resistant and therefore

thi¢rborgahisms fo producargarsticdllyebased resistance meghanismse dbodesn medicine
b-]acta ui.ngl pne and now even vanco in resigtant:
eSS Gt B e R b PBF afaEn Y susfRrd frviiopment by
Erehiey 166 RORHENRBL6M 0L PathBEMM miR6bes; ¢.ENnedrAfisiarvints, and by
are quinolone and vancomnycin resistant and b-I|actans
fienperting\leng-term; hogkiesrrvoisy aign Bt immunoecospnramissd peiigither

new energi ng organi sns |i ke Aci netobacter spp. or C

% I o'k}?ihah esettii‘llﬂs,ﬁ{%]nh ﬁl‘é?eagﬁgﬂ?ﬁxgz{»&%?dstﬁﬂ{si Bges‘g C@l{yzég%}égcus aureus,

e curre y use Iotics, are
Seeproquicold ereimoMi@s Bhieadcosatst ippgsaidn Paeldlonionns aeruginosa, major

m croorgani sms that are causi.ng persistent jnfections . .
mcqsrﬂf?@%ﬁﬂ@q, W%%FW@IHP% P resistans q8d ther o5y gHtfigutt if not
RhpdsGibRGbYedt: Of severe chronic diseases |ike peptic

ulcers

- S. aureus is B-lactam, quinolone and now even vancomycin resistant;

- S. pneumoniae is becoming resistant to penicillin, quinolone and even to new

macrolides;

- Enteroccocci are quinolone and vancomycin resistant and B-lactams were never

efficacious against these strains.

Further new emerging organisms like Acinetobacter spp. or C. difficile, which have
been selected during therapy with the currently used antibiotics, are becoming a real

problem in hospital settings.
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or heart diseases. In a chineric nolecule two or nore
nol ecul es that exist separately in their native state

wae@7jviseed together to forma single entity (PCEIB2006/052714

nol ecul e) having the desired_fhunctionality of all of
its constituent nol ecul es. Ml ecul es wherein two
antibiotics that have two different nodes of action
hoaRlithee fitrobieatisha et kamrhuﬁm? Peistent ihfedifonk afcSinalebdifzly being
(e.q. Journal of Antim crobia Chenot her apy (1994)
@soglmgezl BoRysative agenss of erfpstamsof lsevese élaromf%seamhk@ tpgptic ulcers
rl{léegée‘%t' c parts are rel eased after biological

|va Ion (e.g. central ester cleavage, beta-lactam
cleavage) Chem cally and biochem cally stable
ha oieimetic nmblenm]lé g0 dbhabrdomottcules thatiekist sepatatady in their native state
differe ets ave been nore sel domreparted. Fqr .
Seaipre o8B 15 RO ot MR oFithy et JEORGTE) Bade e desired
ﬁﬁ@ﬁéﬁa@i@y et sEfsondthidintdiqRi&! agents effective
agal nst "a variety of nulti-drug resistant pathogens
(WD 03/032962, WD 03/031443 and WO 2004/ 096221).
Mmthqs ,Wheyein Heei antihietics thal dagVettwo differendtraesies of actiess bave been

e SRR B O b AT Bt

empup 36} €97-200)aManyidf\thér atem)vsévreﬂ Slidhr thatotit itwb tajitibiotic parts are
relationship in the oxazolidi nonequi nol one series have

wlepsedyalier bielogicabactivationgs. sairal exiemeleavage, batatrgtam cleavage).
%ﬁemﬁa ﬁ%ﬁ&)henﬂ%ﬂyt &951@ cﬂﬁﬁérY@}ﬂoYe%ﬁl gqgéta%)ﬂdaas such, in two

-am no oxazol rdinone rest as
di)fﬁ!eﬁit [ ‘drgum dapd dreen cmpteorseldoint réplﬁtedO\Hob eetample, oxazohdlnone-
sur 19 found that the chimeri.c deyivatives
ayp P%\ réé }Bié(p Ibﬁg}jrepgyt % By raéltlgggp‘éﬂal agents effectlve against a
ey &7 %{i@'dr@%g %élﬁaﬁﬂ“ hthd gir%’t ?@g CGJ/()@%Qa'W@t 09/031443 and

varlety of drug r SIS cteria. Thus,
W@ 200/09622ént Fuarthare snthesis cando bjmdogickd @tfaluahnenf of rth|¢sa hybrids

1 wherej N e
Hbairod Jiet ik 1P Mr | ek apgail & TR BRYRPEe Ofghe confral spacer
&ith bk te R @R ity PRI e- a6 Hrotdtidasidphih @he oxazolidinone-
OCOR6; R3 is H or tﬁal ogen,;
quinolone series have also been reported (Bioorg. Med. Chem. Lett. (2003), 13, 4229-
4233). All these derivatives contain a 4-aminomethyl-oxazolidinone rest as part of the

oxazolidinone pharmacophore.

It has now been surprisingly found that the chimeric derivatives of formula I as defined
hereafter are useful antimicrobial agents that show effective against a variety of multi-

drug resistant bacteria.



R4 is (CL1-C3) alkyl, (Ci1-C3) haloal kyl or cycl oal kyl ;
R5 is alkyl or haloalkyl; and R6 is the residue of a

WM2G0a0#I8k8/ occurring am no acid or of PCT/IB2006/052714
di met hyl am nogl yci ne. Any refgrence to a conpound of
general fornmula | is to be understood as referring

al so to configurational isonmers, mxtures of

Thia) tHeQiTeyeht mvettiodTelafs @1BéBpounds 86thefedi@a B, M xtures
of di astereoners, diastereoneric racemates, and

m xtures of diastereoneric racemates, as welloas o
salts, solvent conpl exes, and nnrphologlca
appropriate and expedi ent. Salt-Ra 0
groups or radicals having basic or [ | es. ©OH
Compounds havi ng at | east one basic group

one basic radical, for exanple am

gyri dyl
or ex|np|e
ic wﬁds(e g.
2baS|c groups are present
nono- Wwr pol addltlon salts may be forned. -
AConmp 5 g7aci di c groups, such as a carboxy
groug’ or phenol i ¢ hydroxy group, may formnetal or
amom um g$alts, such as alkali netal or alkaline earth
net al ts, for exanpl e sodi um potassium nagnesi um
or cafC|un1saIts or ammonium salts with ammoni a or
sui t &bl e organi c anines, such as tertiary nonoanines,
for exanple triethylam ne or

tri-(2-hydroxyethyl)-am ne, of het er ocycl i ¢ bases, for
exanpl e -ethyl pi peridine or '-dinethyl pi perazine, or
Hh@@“hnino aci ds. letures of salts are possible.

i1d
| nt er naI 59? ?ﬂ&ﬁgufrl%%@e 1 g?ﬂéb)[%r gﬁf‘arfxfﬁ[)fﬂethyl,

aa si M (OHI osmHa(@PMH OGHiOPQ4iB, @@@@mﬂmcmmm ot ©CORS:
g further as internediates, it is also possible
Hag$Mceut i cal |y unaccept able salts, e. g. the
Rﬂfsr 1591 YCREAHIRGAH bf & didargacept abl e, non-toxic
(gﬁQﬁ)aﬁg gsg 9>for ?ﬁgrag%uf?%ﬁpurposes however,
Bndiaﬂtbdgehalaalkyl ané therefore preferred.

R® is the residue of a naturally occurring amino acid or of dimethylaminoglycine.

radi cal, may fonm acid addi
Wi th inorganic a~'d Pe. g,
tartarg c aci

Any reference to a compound of general formula I is to be understood as referring also
to configurational isomers, mixtures of enantiomers such as racemates, diastereomers,
mixtures of diastereomers, diastereomeric racemates, and mixtures of diastereomeric
racemates, as well as salts, solvent complexes, and morphological forms, as appropriate

and expedient.

Salt-forming groups are groups or radicals having basic or acidic properties.
Compounds having at least one basic group or at least one basic radical, for example
amino, a secondary amino group not forming a peptide bond or a pyridyl radical, may
form acid addition salts, for example with inorganic acids (e.g. HCI) or organic acids
(e.g. tartaric acid). When several basic groups are present mono- or poly-acid addition

salts may be formed.
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A further enbodi nent of the conpounds of the above
formula | relates therefore to their prodrugs, their

W@pPI7oOHI8k8 pure enantioners, m xtures of enantPCIEB2806/052714

racemates, optically pure di agtereoisoners, m xtures

of di astereoi soners, diastereoi soneric racemates,

Cbitb Hﬁtﬁlsoﬁav%%aﬁélﬁfcegﬂ TBJuCE dsas QAMLRS ,gr&l}s or fao?liﬁlolic hydroxy
phar maceuti ca accep able salts, solvent co exes
gIoUP DAY i ogeeh pr Amesiuny @aléowchparaikabun@tal 9r alkahne earth metal
?alt%f f rreggn reesoa{ﬁ?n g{ agglﬂlgls magnesn%% %Qll wh Qali{s or ammonium salts
enant| oner erest Soers Aedl

ﬁahrmnm@:harmﬂwle Q)agdnyc amﬁﬁ@t alch exsstattiasy nﬁmbmﬁies, for example
conpl exes and nvrspo i.cal forns (and _naqtab
@éﬁﬁg

t he
Bictpiamiagor &3y Hhp@ings %t)terow@wfhgﬁqs@%r egample N-ethyl-
P}S C 0 v

PRCARRER N R CRER J0F o), B Sl WLGIRT, dkalts are
powdibde.e i ntended to apply uni formy throughout the
specification and clains unless an otherw se expressly

et out,definition.provides a broad or__nar

Gampitids v ingholicati 85 88 bk obhicin tou el Bl

"al kyl " (whet her used al one or in conbination) refers

Fér fhe Wséd 6flisslatioh 8P puhficdtoansd @1l @B ah theaddsy lof bMPBunds that
cont ai ni ng to 6 carbon atons, and preferably 1 to 3

atgr bend a”tlﬁh@r aRelptesmediales; \ib i8xalse| passible dpkyie pheupaceutically
hﬁ'a%l %hqgnle Qéﬁs %r etﬁbo]%lc{ake{p bwgr %ﬁatrmggettﬂ%éﬂ)b u{c')%‘ ’able, non-toxic salts

sec

tnay e sddyfor ﬂi&r@ﬁﬁﬁglburpme,ﬂmﬁey/br and thoedr§alts arathbefotk preferred.
and wo- hexyl. The term"(C 1-Cx)al kyI " (x bei ng an

integer) refers sat ur tra| branched
éﬂéﬁtﬁ geTy 8% QI%PMOHP‘??QO#; %b%’ © ?'II e thessfore to their
%&gﬂlgsaltﬁﬁf‘% tich By eﬁlﬁet&aﬁn%éﬁ' %fxﬂﬁés b(ffa@ﬁ:ﬁﬁf%mers, glcemates,
ydr ocar bon hal n contal ni ng carbon atons (an
opteclly aplise 2lidsterdoismmdrsn MKM) ozﬁ tdtaswredlmmrs od@stereoisomeric
car bon-car.bon d9 %j% bond. Representative ?xanp
TORDAY: MR PRtergpIsonEHc |TReRmales: (B0
ZocBpabRNY¥dlts, 3oRehteBdth {)leﬁespﬁﬂd ahdfph8loglal FHBRLY therdblTe Particularly
tern1"a|koxy refers to a saturated straight or
prefartede care hshen  prodsigy, gtheuptieaht apurengnantiaaneass,c apbigally pure
%I g[ngseblsgﬁlg sp{nggoe f”o?gll 1ph]arm€ceu ﬁaq{y a%gep%bqggaltstﬁol\aent c%m]t)lexes and

I Ve exanpl'e roups
mroﬁph@mgléau fortr8 adddnotibly Itlwmnﬁ&dwﬁoallyprca@ﬁawe salts).
W- pr opoxy, n-butoxy, wo-butoxy, sec-butoxy,

tert-putoxy or n-hexyl he ter
The following )Il)aragraphs prov1 e Xeﬁnﬂlons of tﬂg: various chemical moieties for the

| p%armaceutlcally

compounds according to the invention and are intended to apply uniformly throughout
the specification and claims unless an otherwise expressly set out definition provides a

broader or narrower definition.

Unless specified otherwise, the term “alkyl” (whether used alone or in combination)
refers to a saturated straight or branched chain alkyl group containing 1 to 6 carbon
atoms, and preferably 1 to 3 carbon atoms. Representative examples of alkyl groups
include, but are not limited to, methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl,
sec-butyl, tert-butyl, n-pentyl, neopentyl, iso-pentyl, n-hexyl and iso-hexyl. The term
“(Cy-Cyalkyl” (x being an integer) refers to a saturated straight or branched chain alkyl

group containing 1 to x carbon atoms.
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"(C 1-Cx)al koxy" (x being an integer) refers to a
strai ght or branched chain al koxy group containing 1

W@ 00g/0tseHon atons. The term "hal oal kyl " ref erBCT/1B2806/052714

saturated straight or brancheg_chain al kyl group,
containing froml to 6 and preferably 1 to 3 carbon

ThOBm “iaIke)ﬁff"J"’Ciré‘fef-"at tolaC@ight® Bﬁbﬁ)iéﬁquﬁﬂr&hﬂﬁ%(cﬁﬂﬁ containing 2 to 6
possi bly al has been refl aced by a hal ogen atom The

casbon a(O@Sl@@Zl)mafetﬁévﬂskyl to 4 gathen ragoms) With eydeast oa¢ eamon-carbon
§Qurte B 53' ﬂffniegéntgfv%n%x%%gplfsh %f %llﬁ%gpaﬁcﬁg b%rt oalfQ not limited to,

cont ai
etkanp) Eprc@én}klm-tbaiehyll 4{piagnglfor(SCHexenyll | al Qal kVI )
groups i nclude, but are not I|n1ted to,

i fluoro thy chl or onet hy hl or oet

he |tergh oa ﬁsfPrS(%a s?&tratswt&afg |qyol?raﬂ5{eﬁy¢ailam alkoxy group,
gorﬁzhhfﬁgof%’%l %tofﬂsugﬁd) fb'f% vl }o 3 @a?b&neﬁt'g}ns Representative

tria ers to tr| ky si | group
wtmpéemoiéaikdm}ogroupsa ingludg) bgprvapst limited di@,paetﬁexbt legphoxy, propoxy,
sat ur at ed ai ght or branched chain. al kyl grou
BTty g DY Bl e oS n e BRORE t U PR gy e term
@, ONaIRG:EM R x bERR B SAIRER) koférs %X A RRABRt Gbriddhad kidi® hikvky group
groups include, but are not limtedto,

contaipingyl| tgpqcﬁrbomawmmpr opyl silyl and
teTt-butyldinmethylsilyl. The term "hal ogen" refers to

SHOTEH RSO M ST 0550l LRty BELALE B ot o

edmaifingr fromh T aold aad |p@eferabgrf erte 3 eados adtorngt mdwhichl dtCleast one
hydrocar bon noi ety _containing 3 tQ 5 carbon _atomns.

Reppese ﬁftoa% (and posaibly @) des ben senlaged ‘epf ubrlogetcigme The term
1-(9 14’ g%%’?gf”ﬁ ﬂltelﬁgg)éjefé[% 1Y, Atra oﬂf &%QI}M n haloalkoxy

one or I nat |
gmhp rcs)ntam1m1 lanomanbon ramlm:ﬁﬂpmseﬁtanmrbmn;ﬂe.g obH hgioalkyl (and of

nt.aj ni ne to.f et eroat ans, sel ect.ed fr
(bRl By inchil BN k7o BERiad v EPTORGAIM, chioromethyl,
DRRIBSER 184 dY 8-TR6ATRLRSp Y2 | (ah® trREDAF Xﬁﬂ&fr@ﬁ'@ﬁlyl r}E?-k:hﬂ@{!‘oethyl and
but are 'not limted to, thiophenyl” furyl, imdazolyl,

pfluarehpiropyby r r ol yl , oxazol yl, i soxazol yl, thiazolyl,
i sothiazolyl, 1,2,3-triazolyl, 1,2,4- triazolyl

ﬁﬁ?a %f%g%%ﬂ(ylsﬂ h 9e%r§ lfI%JlaI%H%ﬂeYr g&gu%zv?hé{' in%h %Bfm? Afki/l groups is

ihdependestlyo 6 kwaﬁdl’bﬁa@hefoe rbatézicyle@wh@mealkﬂug:@hptmﬁﬁng 1to6
each i ndependent |
carbon atoms, and preferably 1 to 3 carbon atoms. Representative examples of

trialkylsilyl groups include, but are not limited to, trimethylsilyl, triisopropylsilyl and
tert-butyldimethylsilyl.

The term “halogen” refers to fluorine, chlorine, bromine or iodine, preferably to fluorine

or chlorine.

The term “cycloalkyl”, used alone or in combination, refers to a saturated cyclic
hydrocarbon moiety containing 3 to 5 carbon atoms. Representative examples of

cycloalkyl groups include, but are not limited to, cyclopropyl and cyclopentyl.

The term “heteroaryl”, used alone or in combination, refers to an aromatic monocyclic

S5-membered group containing one to four heteroatoms selected from the group
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sel ected fromthe group consisting of hal ogen, alkyl,
al koxy and hydroxynet hyl. Specific exanpl es of

woedooomey | are 1,2,3-triazol-1-yl, 1,2, 4-tri aeol/iB204d/052714

t hi ophen-2-yl, thiazol-2-yl, _4-nethyl-thiazol-2-yl,

pyrazol -1-yl, imdazol-1-yl, 4-nethyl- 1,2, 3-triazoll-
&’dnsisﬁﬁ% rGFZ&tyebny hitdygen 258Xk sHur SR¥prebciidiveobabipYes of heteroaryl
1,2,3-triazolyl, thiophen-2-yl, thiazol- 2-yl and

gronps ingludenbwd 2t not-limifed twhihiqphenyl; Gxyl inidgzolyls pyreralyl, pyrrolyl,

rate r.ad nGh [ I .
Bt 5L kol SRRl S SRR L gy
thiddigrolyd t midBtetrarolyih pop NAnY \Weted@eyl giodpn dsadeflirdnrherein may be
repl.aced by a phenyl group, which phenyl group nmay be
wé%mduwé WO 0 (Andepreerably By %lsb§@bspg@msSea@hclﬁdependenﬂy
' e 0 0 (St 1
HIRERE RO b Gy EL e 07 g el (R RS D s rowymethy!.
SpexifidReéxansgpléshel hetaroalyd aref 1,2)3-tainraid -plc il (2,4-triazbk 14yk ahiophen-2-yl,

AT e TR LR O R T
g@@,%ﬂ?&%ﬁ@%l %’hfl h@kamAl3ly Mhd Hot'wl?f19%§itﬁaﬁ>@§1dﬁﬁdﬂhen-2-yl, thiazol-

rgani ¢ aci‘ds I'ike hydriochloric acid, ydrobrom ¢
2l dnd dymbthyldbiazoleeyl, sul furic acid, sulfamc acid,
phosphoric acid, nitric acid, phosphorous acid,

jtrous .aci gitric.acid, formc .acid, ,aceti cid
Shb R ARyl e o8, Sl i O RS B o eroup
totiEihing BGd &, cdIBHT @icensa@nd  préfRiMB} il Ctoal ictibofii AIGYAL]1 i which one
acid, panoic acid, stearic acid, glutamc acid,

h¥grazen atoge has besn Feplrcsd tyoninbenyl groun: whishsphenghgtoup may be
S6 ¥ DAES el 0 PSR LT IRUCIONG A8 om e
grodp ichssidtingef hhlopem atkyhaitkdxgaind nitéo.| i vi ng or gani sns

or, in case the conpound of formula | is acidic in

ture, With ap ipgrganic hase_.like an alkali or earth
A1 i, 3iiten dhaf RS AeRIHF §fioneAmipe 4l i f meant thercby that
RYIO0 et ©atEdpsRuiRY dhd sld.and the Iike. For ot her
exanpl es of pharnaceutically acceptable salts,
reference can be nmade notably to "Salt selection for
Bhe i expressige " phammaceyticabli aaaeeptphle 8gilts” 3Rcompasses] pither salts with
l e d rdi t er e . t "ab " .o
WRLERE $IRoL SR At BRI o Bl BB BHE, hyaroiodic
sdid rifuria peid] sifabiddiadi®, phidsplivrieraci, nitié acid) pidsplicrousiacid, nitrous
m.nus 10%of X toX plus 10%of X, and preferably to an .
aqidefitrig acid.t formicasid, ragptiocacifinexalissacik maleig agid, lactic acid, tartaric

acid, fumaric acid, benzoic acid, mandelic acid, cinnamic acid, pamoic acid, stearic

acid, glutamic acid, aspartic acid, methanesulfonic acid, ethanesulfonic acid,
ethanedisulfonic acid, p-toluenesulfonic acid, salicylic acid, succinic acid,
trifluoroacetic acid, and the like that are non toxic to living organisms or, in case the
compound of formula I is acidic in nature, with an inorganic base like an alkali or earth
alkali base, e.g. sodium hydroxide, potassium hydroxide, calcium hydroxide and the
like. For other examples of pharmaceutically acceptable salts, reference can be made
notably to "Salt selection for basic drugs", Int. J. Pharm. (1986), 33, 201-217.

Unless used regarding temperatures, the term “about” placed before a numerical value

“X” refers in the current application to an interval extending from X minus 10% of X to
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plus 5% of X In the particular case of tenperatures,
the term "about" placed before a tenperature "Y"

WO 2Gogios78e$ t he current application to an interRai/1B2006/052714

extending fromthe tenperature_.Y mnus 100C to Y plus
100C, and preferably to an interval extending fromyY

X B16$ 10% JfoK, Yankl prsfeRibly 10041 MBFval RQMUIn@RGHh X HitisSSIlof X to X
nmean in the current patent application 25C. Moreover,

plue 58 ghX: In thel pastdenlarecase ahtempsratuies,| the ¢erms@bponts placed before a

%?nsge rt]@'tee“{"h PRt thgfcuﬁle}lé“é%pﬁ:g{i(&x? fto %nri?gelr&atﬁlextte%d}n%efrom the

rest Of "a noléecul'e. For exa e. designates thé

tetrpé it B mimexy0°C 36l IYClhis 109C, aad piefethisly to bh énterviledténding from

relates to conpounds of fornula I that are also

JorpysAds toY rlay x4; besides, regm (gnencsatprershall gneapy ipthecgusrent patent

%ﬁ}lg O& ydopet hyl or heteroaryl oxymethyl; R2 is H OH
OPSBHZ; R3 is Hor halogen;R4 is (C1-C3) al kyl or

cycloal kyl; and R5 is al kyl or hal oal kyl; and to salts

Morenvepahedigno T plaped acdrCiEPatefre malh [be, usetl o adesigoatedbe point of

of formula | nd their. salts will be such that they

RasbsEt 9 seqiont s Rk SR OPCHF T CPAIRBIEL or i o1 cs:

Rl is CH2NHCORS, 1, 2,3-triazol-I-ylnethyl,

1,2, 4-triazol -1 -yl methyl, pyrazotx 1-ylmethyl,

i m dazol -1-yl nethyl, tetrazol t hyl or

i soxazol - 3-yl oxynet hyl ; . R3k or fluorine (and

notably fluorine); . R4 ixsso(Cl-C3)al kyl or cycl opropyl

(notably ethyl or cyclopropyl and especially

8T raRE MY isdxazol-591dxy rhdikdlyl or trifluoromethyl.

According to one variant of the invention, the

conpounds of formula I will be such that
In particular, the invention relates to compounds of formula I that are also compounds

of formula Icg
o) o)
RS
OH
|

F N N

|
o o) R*

0O
R2
)\N

(@]
I, (

m_;

Ice
wherein
R'! is CH,NHCOR?, heteroarylmethyl or heteroaryloxymethyl;
R’ is H, OH or OPO;H,;
R? is H or halogen;
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t hey have the follow ng stereochem stry: |T1According
to anot her variant of the invention, the conpounds of

woronois28 will be such that they have the fol POWIB206/052714

stereochem stry: 1T2 According_.to yet another variant
of the invention, the conpounds of forrmula | will be
RUGNC, @) alkhEdr dyaMalkiyiand ol | owi ng stereochem stry:
Iai_Accordi ng to yet another variant of the invention,
Rhis allofheobaleslkyk fornula | will be such that they have
the follow ng stereochem stry: | ,C2 According to a
aat toiselid aff commvoddnefiformtdilaliéy. s i nvention, the conpounds
of formula | will be such that RL is CH NHCOR5. In

hi.s particul ar e iment - RS will pref blvy.b
bididtoRS e PPy P Tog g et SRSV BY bl Bt they have
Rastlne b tie fENGwRgARactefistidi s i nvention, the conpounds

of formula I wll be such that Rl is heteroaryl nethyl
enqt'ald Yer,NHGORF | a208 wlia ¥l-TRikYhyl, 1,2,4-triazol-1-ylmethyl, pyrazol-
1,2, 4-triazol -I-yl methyl, pyrazol-1-yl net hyl,

i mildgmethyl-iglidezbh{{yloethyk tatrazall L-ylimethyler ispixazohd -yloxymethyl;
particular 1,2,3-triazol-l-ylnmethyl). According to

$t iR%is H drutuoniee (qelrotably fuormd)pdi ment of this

i nvention, the conmpounds of formula I wll be such

shat* BL(@;sChsiker @ﬁfcﬁrbb bopRt lidtalilipodthydl or cyclopropyl and especially
i soxazol - 3-yl oxynet hyl ? According to sti Yl a ?urt her
parcyeleptopyDenbodi nent of this invention, the conpounds

of formula | will be such that Rl is

RetRerio methyd ot wiflworanpethylAccor di ng to an i nport ant

variant of this invention, the conpounds of formula I

i : i . Accor.di t BQ .
Bk o Yot oF e Ryatio ROl Hn{oF RHRRL il g such st
they huveatht folldwing etefdocherhidry: R2 i s OH. According to yet
anot her inportant variant of this invention, the
conmpounds of formula | will be such that R29i s
OPQBH2, OCH2OPCBH2, OCOCH 2CH2COOH or OCORG ||(and
not abl y OPCBHR). R

F N
o) o) FL“
o V\) "’I/// /
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Rl in its various enbodi nents can nean e.g.: -
CH2NHCOR5, e.g. CH2NHCOCH3, CH2NHCOCF3 or CH2NHCOCH2d

W@ amvdormsesabl y CH2ZNHCOCH3 or CH2NHCOCF3) ; PCT/IB2006/052714
het eroaryl -nethyl, e.g. imdagol-1-yl nethyl,
pyrazol -1-yl met hyl, thiazol- 2-yl nethyl,
t hi azol - 4-yl net hyl, thiazol-5-yl nethyl,
Asevtainglto anb‘théfe‘&dﬂéht off the amrentlon |tl@&(hﬁﬂ)ounds of formula I will be such
t hi ophen-2-yl net hyl, 1,2, 3- trlazol-l-ylnethyl
thaﬁ@teh Pave the folipveing sigrsochengistry:
1,2,4-triazol-1-ylmethyl, 1,2,3,4-tetrazol - 2 ylnethyl
or 1,2,3,4-tetrazo|-|-y|nEthyI (and notably
i m dazol - 1-yl methyl, pyrazol- 1-yl nmeth
t hi azol - 2-yl net hyl, thiazol -4-yl metpa
t hi azol -5-yl net hyl, isoxazol- 3-ylng
furan-2-yl met hyl, thiophen-2-yl net
1,2,3-triazol-1-ylnethyl, I,

or 1,2,3,4-tetrazol -1 -yl nmethyl);

het er oar yl oxy- ne ol ,
pyrazol - t hi azol - 2- yl oxynet hyl

t hi azol - t hi azol - 5-yl oxynet hyl ,

I soxazol~ furan-2-yl oxynet hyl,

t hi oph€n-2-yl oxynet hyl, 1,2,3-triazol- 1-yloxynethyl,
I, 2,3, 4\ azol - 2-yl oxynet hyl or 1,2,3,4-tetrazol -
1-yl oxyget hyl ; - heteroaryl am no-net hyl, e.g.

i m daz@l - 1-yl am noret hyl , pyrazol - 1-yl am nonet hyl

t hi azol - 2-yl am nonet hyl , thiazol -4-yl am nonet hyl ,

t hi azol - 5-yl ami nonet hyl, isdxazol -3-yl ani nonet hyl ,
furan- 2- ylaninonethyl thiophen- 2- ylaninonethyl,

trlaz n no h - .
Begirdinbta el wonches AT B G fyepdoi B CoPBHIRE Beippute 1 wil be
A(Uhahadltlli@ Ha®e &Hbefolmwt@rs&erecwhemist@n, R2 is preferably
hydr ogen, OH, OPO3H2 or OCOR6. Preferably, the am no
acid residue R6 is such that R6-COOH represeg Ay g or
Lys. Preferred conpounds of formula I
wherein at |east one of the fol | B
is present: . Rl is CH2NHCORS or
being (Cr C3)al kyl (and especially

Ic1



10

15

methyl);. R2 is OH OPGBH2 or OCOR6; . R3 is hal ogen;
R4 is (Cl-C3)al kyl or cycloal kyl. Even nore

we®@fetise’l conpounds of forrmula | are al so t hoR&I/1B2006/052714

wherein at | east one of the fgl.low ng characteristics

iIs present: . Rl is CHZNHCOR 5 or heteroaryl -nethyl,
wherein R5 is Cl1-C3 al kyl (and especially nethyl) and
Woedreing tb et hedtedroakitht ¢f the e AR B EyhPBindY lof J6diiila T will be
is a heteroaryl group containin at |east one, and

Pichthy t@mxhawwelgllpwu)@ﬁprm HeRisfryt especi al | y
1,2,3-triazol-1-yl); . RRis OH . R3 is bromne,
chlorine or fluorine (and in particul ar qu3r|ne)
R4 is cycloalkyl (in particular g cIopropyIJ.
fol |l owi ng conpounds of fornula I
preferred: -

(i (55", |J5)-I-cycl opr opyl - ] [ 4- ((5i
?) - 20x05[l ¥ triazol - [

-yl) - phenoxyrret h ] -16-hyd oxy- 1, 4,

16, 1 7- hexahydre N Qe )/a%a cy€l opent a[

3 (16S, i JS)-1 6-
{4-[(55)}(acet) /)o-nethy ) - 2- oxo- oxazolidin-3-yl]-2
-fluoro Xy A }-1-cycl opropyl - 7-fl uor o-

16- hydRoxy- #- oxo- 1, 4, 13,15, 16,1 7-hexahydro-

12H 11- 1, 14-di aza- cycl opent a[ a] phenant hrene- 3
-carboxylic acid; -

(i (55" R Ji?)-16- {4-[(55)-5-(acety|anino-nethyl)-Z-oxo-
oxazol i din-3-yl]-2-fluorophenoxynet hyl

}-1-cycl opropyl -7-fl uoro- 16-Inydr oxy- 4- oxo-
1,4,13,15,16,1 7-hexahydro- 12H 11-oxa-

Ag%%d%'g 5% 5Xrﬁc1(ﬁgre nltngé(? 111%qu Of Hltlsh En%@gtlon “thé E:grg)p(gundg of formula I

QvlllT bd khr thattREIsaPHANMNICOR? f Inuisopatficud]d-dnhbodimert; RT HiilP preferably
-ox0Q-5-[1,2, 3]tr|azol 1-yl met hyl - oxazol i di n- 3

bﬁ;/m)?ﬂw enslpneamefhyl: - 16- hydr oxy- 4- oxo- 1, 4, 13, 15,
16,1 7-hexahydro- 12H 11-oxa- 1, 14-di aza- cycl opent af

AbphangiduR8ifier particular embodiment of this invention, the compounds of
formula I will be such that R' is heteroarylmethyl (notably 1,2,3-triazol-1-ylmethyl,

a] phenarl} hr ene

1,2,4-triazol-1-ylmethyl, pyrazol-1-ylmethyl, imidazol-1-ylmethyl or tetrazol-
1-ylmethyl and in particular 1,2,3-triazol-1-ylmethyl).

According to still a further particular embodiment of this invention, the compounds of

formula I will be such that R' is heteroaryloxymethyl (notably isoxazol-3-yloxymethyl).

According to still a further particular embodiment of this invention, the compounds of

formula I will be such that R' is heteroarylaminomethyl.

According to an important variant of this invention, the compounds of formula I will be

such that R? is H.

According to another important variant of this invention, the compounds of formula I

will be such that R? is OH.
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3-carboxylic acid; -
(1J5,i6i7?)-1-cycl opropyl -7-fluoro-16-[2-fluoro-4-((5i7?

WO 2@70x826- [ |, 2, 3]triazol - 1-yl met hyl - oxazol i dPEIF/BB2006/052714

-yl ) - phenoxynet hyl ] -16-hydr oxy- 4- oxol, 4,
13, 15, 16, 17- hexahydro- 12H 11- oxa-

Acé&dﬂlga%a%t: lafeBet dhpadiah enahh loENBis SrveafiRXthki éompounds of
acid; -

farmita T ilkhe such yhat B3inPPOsH, OPOcH OGHIOPH;0PEOCHH,COOH

a’];]d ol - 1-yl et hyl - oxazol i din-3
Ol) ?%O?fg%‘b%"&% - hydr oxy- 4- oxo- 1, 4,
13, 15, 16, 17- hexahydro- 12H 11- oxa-

R?ﬁﬁﬁswambaﬁmmbahﬁmhakaahnhﬂe@nthrene- 3-carboxylic
acid; - (1Ji?,i

i ?).- e H@Jmép)él hﬁimcg@ﬁ KﬁhNIHGID@Fﬁof CIENIRCO&H;CI (and
5-11, tr| azol - Hgl net hyl - oxazol i di n-

-yl) - lpm SoHNHOCH, 95 Chly Bs)i0x0- 1, 4,13, 15,

16,1 7- hexahydr 0- 12H 11-oxa- 1, 14-di aza-cycl opent a|

a] pheheterohrydmethyd, cagboquidiamldeylmethyl pyrazol-1-ylmethyl, thiazol-

i J5, uor fl.uor o-.4- ({(55) -
b oot ity SR Bneink, o5 S Rnbhal RSy, furan-
- yl') - pRanesyiret hidpherd 8- efhx 41 0)30triael41-F2n 4-methyl-
1% )1 hexa drg{hd&ﬁl-l -oxa? 1 14- di alza cy%l oerg}éﬂﬁit al methy
a] phehaﬁtmaéﬁe]- -yB- ch?ﬂd%?lqld ﬂmedlyl,- 1,2,3,4-tetrazol-2-ylmethyl, or

i J5, | - 6- 55
S2 ox%f—ég% ha%%ﬁt ?ﬂ%z g 8{)1%5& o&élz%%&g{'%%tﬂ}ﬁ’ ) pyrazol-
-yl) - plyhﬁahylcr&nimll - ylﬂa@t-hlyy dlilaqu-44ylmeﬂry1 lth#hzol-5-ylmethyl, isoxazol-
13, 15,16, 17- hexahydro- 12H 11-0q
1, 14- #ipetbyl| BB%‘htzzY[lmﬁ']hpﬂheﬂﬁ?ﬁlwpgnﬂmeﬁlyéar]b%ﬁﬂlﬁ@l 1-ylmethyl,

aci d,
(i ) PrEs) teitraZOI B er b2 G YIS MY o- 4- ((55)

- 2- ox%ﬁgrr?o y %,2:1%'132 %@ h %%t 29110@69@91 %&rﬁzgl 1-yloxymethyl,

13 15thir ol Z-yiexyadeyiti Othialkzd34-Yloxgx@ethyl, thiazol- 5-y10xymethy1 isoxazol-
1, 14- d| azacycl gpent a[ J@P‘henant hrene- 3-carb lic
aci d; 3Ylqygisthyd.s)furan-Z-y wﬁ%w Ihm qoq-gloxymethyl,~ 1,2,3-triazol-

16)/'[ rzré diﬁ%{%th% I( I( g: ﬁ_b”s%r f&.‘]‘a@ thﬂwl | 1,2,3,4-tetrazol-
- 16- hy-drlcooymed}yd);xo- 1,4, 13,15, 16 17 hexahydr o-

- heteroarylamino-methyl, e.g. imidazol-1-ylaminomethyl, pyrazol-
1-ylaminomethyl, thiazol-2-ylaminomethyl, thiazol-4-ylaminomethyl, thiazol-
5-ylaminomethyl, isoxazol-3-ylaminomethyl, furan-2-ylaminomethyl, thiophen-
2-ylaminomethyl, 1,2,3-triazol-1-ylaminomethyl, 1,2,3,4-tetrazol-
2-ylaminomethyl or 1,2,3,4-tetrazol-1-ylaminomethyl.

According to the instant invention, R? is preferably hydrogen, OH, OPO;H, or OCOR®.
Preferably, the amino acid residue R® is such that R>-COOH represents Arg or Lys.

Preferred compounds of formula I are also those wherein at least one of the following

characteristics is present:

% R' is CH,NHCOR® or heteroaryl-methyl, R® being (C;-Cs)alkyl (and especially
methyl);
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12H 11- oxa- 1, 14-di aza-cycl openta[ a] phenant hrene-3
-carboxylic acid; - (13S,16S)-\ -cycl opropyl -7-fl uoro-

W@ gsoyarsesior o- 4- ((55) - 5-i m dazol - PCT/IB2006/052714

1-yl met hyl - 2- oxooxazol i di n- 3;5,-.yl ) - phenoxynet hyl ]
- 16- hydr oxy-4-oxo- 1,4, 13,15, 16, 17- hexahydr o-

J:QI-R2]1§01:{(@1>(33H‘120{10U@1{% cycl opent a] a] phenant hrene-3
-carboxyllc aC|d -

j cycl opropyl - 7-fl uoro-16-{2-fl uoro-4-[ (5i
leh&lﬁgé byl -[1,2, 3]triazoll -

)g t, i n-3-yl]-phenoxynet hyl } - 16- hyd
rog‘ g(é&(% @fi%%%g% 1 7- hexahydro- 12H 11-oxa-

1, 14-di aza- cycl opent a[ a] phenant hrene- 3-carboxylic
Ecéldmore preferred compounds of formula I are also those wherein at least one of the

%]IJ é}aaggl cJo | -7-fluoro-16-[2-fl uoro-4-((5i
oying ehagictezisp ’Slp met hyl oxazol i di n- 3
-yllz1 phenox matpylg? 16 hydr oxy-4-oxo-, 1, 4,
gs féh GaRany Beteroarybmethyl swherein R” is Ci-C; alkyl (and especially
; . %’é@tﬂﬁ_/l?éﬁd Gk QR &R ﬁLteﬁJaPﬁe(ﬂatﬂE We?e?@ar%meﬁgﬁ kﬁ%ﬂ}ﬂ sCa heteroaryl
(i gﬁéﬂpﬁ bonthiningc hio prastpyhe, 7anidl prefaralll - this; frlitnegen- dtofn(Hi (Bypecially
9- Jtriazol - 1-yl nethyl -oxazolidin-3

yll)ﬁ(g ?%i‘%%%hyl ] -16-hydroxy-4-oxo- 1,4,
13, 5 16, 17- hexahydro- 12H 11-oxa-

¥, szzacycI opent a[ a] phenant hrene- 3-carboxylic

aci ;-
Q) Jg' is b®ymine,ehlirimg 0o Pypriffe fand or partigulantlydring);o- 4- [ (5i ?)
- b- (|soxazol 3 yl oxynet hyl )- 2-oxo-oxazolidin-3

<y IR “ip bprioalyytettnpdrticuldr@oyblpgrapyl)- 4- oxo- 1, 4,
13, 15, 16, 17- hexahydro- 12H 11-oxa- 1,1

%h %o%wm goln(l) ourl]lhsa Lf f%l‘r?l I%riaa?et: Ir)]argcuqar?y pre?errlbe%xyl Ic acid;

5)-1- fl -4-
(lf??diél- 'C)P’%IQP@PZ -?-Efupqu - é%@@?f??‘frﬁéﬁb Zoxo 3 23 ftridAor”
hyd 4-
i’??‘ﬁ%t?’%f RPN Prdfo RRERITRIB I TRy &
1,4113; 1, g b/-bepahydrenii2al- 1 b:})ptrédérdlmaeryelopenwbﬂjdmnyﬂlthmne-
?%%’}%’OXYICS?“’*} | - cycl opropyl - 7- f | uor o- 16- [ 2-fluoro-4-((5
2- 5- fl tyl
iRy a{%%fﬁ%we@ﬁém‘é%% SOl gl dsion-o
r

q&fgg%r?igt% 1} llg?'d%]ﬁ %yl 7—ﬁ? phena )éﬁh"'o;(% lgéfa( 15,)1/ ,ilz-hexahydro-
82hld;l-oxa-1,14- d1aza-cyclopenta[a]phenanthrene 3-carboxylic acid;
(1J5,i 65)-I -ethyl -7-fluoro-16-[2-fluoro-4-((5i?)-2-0x0
- @ 6[5) 13R)-3b1{AH[§ZD} 5~ (acytlyTaati hy-hexta 2 o2 Hodovxazolidin-3-y1]-2-fluoro-

phenoxymethyl}-1-cyclopropyl-7-fluoro-16-hydroxy-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-3-carboxylic acid;

- (165, 13R)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-[ 1,2,3]triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]phenanthrene-
3-carboxylic acid;

- (13S8,16R)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3]triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
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3 -yl)-phenoxynet hyl ] -16-hydroxy-4-oxo- 1,4,
13, 15, 16, 17 hexahydro- 12H 11-oxa- 1,1

wa2@rars&ycl opental aj phenant hr ene- 3 - car boxyPCTIB006H)52714

- (13S,16S)-1 -cycl opropyl -1_45.
6-[2-fluoro-4-((5i?)-2-o0xo- 5 [l ,2,3]triazol-]I

1 L 1Feitsind, D AE@hy AHo 2 B k-1 NREN @RSt phenanthrene-
Dby dr oxy- 4- AR ¢ NS 17yile1§<%1h3£arpo?nan ene

Jzeboxylinxacid;1, 14- di azacycl openta[ a] phenant hr ene- 3
-carboxylic acid; -

{ (I3B, 16R) B9 yclopeymyl-Tpilupgd1 672 luocr-8-((F)f Rokd-661 3, 30triaedlr
(e b P CIR EE
13; 1331516, 7Ch QK P AN 1 {Lekh-1 H4Q@acyclopenta[a]phenanthrene-

42di aza a/cl opent a[ a] phenant hr ene= 3 - car boxyl i ¢
é-@aﬂ)oxyhc aci

(1J35,i165)-1-cycl opropyl -7-fluoro-16-[2-fl uoro-4-((5i?)
- QBB IG-1F¢ychpBdpyli7afhaire- 18- [ Hverdrg(( BY2zara-FH h2,3]triazol-

Y e SR ety Sa B OSBRI, & 13, 15

ahphel “R@hyGoCIRHPKY¥kA-¢.13 -cycl h hrene-
§¥.‘4?P K i cyclopentallphenanthrenec,

~carboxpli®adid;, 2, 3] tri azol - 1-yl met hyI oxazol i din-3
yl ) - phenoxynet hyl ] -4-oxo- 16-phosphonooxy- 1,4, 13,
16135;1168)1—1 -ty tlepmipy H7-dluofii2 Ho-12-flosm-4-((5S)-2-0x0-5-[1,2,3]triazol-

Lylrey P8RS En 321 bRbnoX RSty A o hy Sy F-o%8! "Y' ©
)( 438, 10162)7-hexgk pdroANIRY | -o7a f 1utifmlGelopetapipiRmdnbicht-”

2-0x0-5-[1,2,3]triazol - 1-yl methyl’- oxazol i di n-3
33¢at)bopﬂeqm@met hyl] -4-oxo- 16-phosphonooxy- 1,4, 13,
15, 16,1 7-hexahydro- 12H 11-oxa-
1(1]3’4 ;I0Ry4 ecycloptapyb Atfhjora]l i2+tlantdad-€(5¢)-2 dxoaf-plok Ftriazol-

S hésmylenazplidip - pheymeiy ol Ghydsons o aor o- 4- ( ( 55)

1,4:18%18; 1%, 17-hekalt dr()ll@?{ll t-oka-Y 19EdiaLy QR bEhéha%tMene-
-yi)phenoxynethyl] -4-oxo- 16- phosphonooxy 1, 4,13,

Jmarbogylic mthexahydro- 12H 11- oxa-
1, 14-di aza- cycl opent a[ a] phenant hrene- 3-carboxylic

atise, 165)-(1 mopﬂcqns) 7-finocy-¢ 6-GPpyd-4-{C5)-Baro-5-[1,2,3]triazol-

#’ uoarzﬁgk‘}:‘? ?lg') he@xy%ea’yb %ﬁwéﬂf%’@[ Iﬁ;%‘o' - 4- oxo-
1a: IBW‘SSRT‘P?]R&&M dr@) 1431 OiLé-’l llﬁilézaz ag@% 9{pﬁénanthrene-

12H 117 oxa- 14 di aza- cycl opent a| hr ene-
3-carboxylic ac1d

- (138,1695)-1-cyclopropyl-7-fluoro-16-[ 2-fluoro-4-((5R)-2-ox0-5-pyrazol-1-ylmethyl-
oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-3-carboxylic acid;

- (138,165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((55)-5-imidazol-1-ylmethyl-2-oxo-
oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-3-carboxylic acid;

- (138,165)-1-cyclopropyl-7-fluoro-16-{2-fluoro-4-[(5R)-5-(4-methyl-[ 1,2,3]triazol-
1-ylmethyl)-2-ox0-oxazolidin-3-yl]-phenoxymethyl}-16-hydroxy-4 oxo-
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3-carboxylic acid; -
(1J5,i617?)-1-cycl opropyl -7-fluoro-16-[2-fl uoro-4-((55)

WO 2000007828 [ | , 2, 3] triazol - 1-ylmethyl - oxazol i di PEBIB2006/052714

-yl ) - phenoxynet hyl ] -4-oxo- 1fg-_phosphonooxy- 1,4, 13,
15, 16,1 7-hexahydro- 12H 11-oxa-
1.4114; 19 Rz F7-Rsahple DA 1 BbRALE flﬂMﬁHaQﬁ@lop@ntﬁFﬂ]Mﬁthfene-

acid: as well as phar maceut | cal | y acceptable salts
B1sarbewylic aids f ol | owi ng conpounds of fornula | are
especially preferred: -

{ (1355'65)-IEyclopmpyl-Biftuormy | 6-72-flhomwr4-((58) L Dxboi S+tetrazel - |-y irethyl-

B P E b T P e

% 3 ent a
e nﬁ‘??ﬁ?éﬁ%@%y°c§¢é€ﬁ“?“?a§?¥%& ’t"*‘?’{’%’éﬂwﬁ% 16

LB eI P i 41 2
1-51thsttiylbomazdlidinG-y1)-pherbZ y S thyd - 16- Hydxexoahgorztoo 12H

Lol T hsreP o AR AR T drdimcyclopenalaiphenanthrene-

$ich@oxylicdacid;- 16- { 4- [ (55) - 5- (acet yl ani no- met hyl ) - 2- oxo-
oxazol 1 di n-3- yl]-2- fluorophenoxynethyl

} (Z%S ]?ﬁil ?Qgglgﬁ}q?y{] f(g}% %9 fj%%fg @fé’ﬂé -5 dxazol-3 yloxymethyl)-
Z-ono-)oelaiqlﬂim—my;h]zphenyx:quﬂhyit} d[6-hydroxy-4-oxo-1,4,13,15,16,17-hexahydro-

AT L Eferapr dipmiate fpﬁﬂ@%ﬁ%@%ﬁﬂ@ﬁﬂ#&%'( (5i 2)-
2- 0X0- |[11 , 2, 3]trj azoI nmet hyl - oxazol i di n- 3

S T sk Bty 10t H h-Bagrord- G513 P S2.3 pstifluoro-

S5t BB A o Ay

bAdBriecka it 1-hedahydracl@épl bbbk 1 d4tdiszatdyelopefita] afiphementhrene-
gﬁrlbvatlvesdof formula | are suitable for the use as
BTPOXFIG R partl cuI arly as antimicrobial agents, i n

man nedi ci | so in veteri narjy medicine in th
t éléétléébnl -w@&wﬂ asﬂqor%é%hjkqu’% AR TaXo- ﬁwEiPsZe?strlﬂuoro-
?&%ﬁ ﬁl%?rﬁetﬂ QiUlfdﬁﬁ’ 3- ﬁ;ﬂ) 1 M ByfokyY-oxo-
orrr?JIPa ac ty venlyl on are al so

LdgdBuls, feor7 -hémhymnufzﬂ: 1 U-mea—d) Il 4a11amehych)pelrm[af]phena1hthrene-

t i nfecti ons (notabl bacteri al
g-cal%og)gl?c ac? ; ( y

- (138,165)-1-ethyl-7-fluoro-16-[2-fluoro-4-((5R)-2-ox0-5 [1,2,3]triazol-1-ylmethyl-
oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-1,4,13,15,16,17 hexahydro-
12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-3-carboxylic acid;

- (138,165)-1-cyclopropyl-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3]triazol-1-ylmethyl-
oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-1,4,13,15,16,17 hexahydro-
12H-11-oxa-1,14-diazacyclopenta| aJphenanthrene-3-carboxylic acid;

- (138,165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3]triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diazacyclopentaa]Jphenanthrene-3-carboxylic acid;

- (138,165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3]triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-4-oxo-16-phosphonooxy-
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i nfections or protozoal infections) and disorders
related to infections (notably disorders related to

whawvetisas i nfections or to protozoal infecti oPGhIB20b052714

conpounds according to this ifgvention are particularly
active agai nst bacteria and bacteria-like organi sns.
1288, 130 B, I hESQhPAS- 1IR#-1 1-6xd-aNUYydisAdl dydldpenta | phémBithreas-
well as in animals, for the prophyIaX|s and
3iearboryliaagids of |ocal and systenic infections caused
by these pathogens as well as disorders related to

bélé’f?elréisarll -qynfoemgybﬁsfhmu:]@M[%ﬁﬂmgran(lﬁm“o bt[ldﬂﬁimazol-
TSR sidin bR s IR Ry | phafboRitus

283NN 2E7-hdiaR BB 1 -oRd-1 Llﬂftﬁ%rcywp{p@fftﬁ[d]ﬁlenanthrene-
catarrhalis, St aphyl ococcus aureus, Enterococcus

3-gebakylic aokl; faeci um E. casseliflavus, S.
epidermdis, S. haenolyticus, or Peptostreptococcus
sOpPS; Zéﬁm-;iroynlgiptdpsrl -Trfheuord 6] 2-fluexced-((5&)2-0x0-5-[1,2,3]triazol-

SoPEnhe SR i sRunie st o ab Shethepeaoce

mrmesbm:tﬁﬁém&bmwnﬁ-bﬁ@a 19Ldid¥at dyoRpestald) 15{§enanthrene-
haenol yticum respiratory tract inféctions reI ated t

prehbokylimadigs Mycopl asma pneunoni ae, Legionel | a
pneunophi | a, Streptococcus pneunoni ae, Haenophil us

t (IBRUSY-d ey cloproplyl-Gfiubi e 1 Gri2 fiworu- M(SSblzeuxb ’:'&hldz B]tsist0b-
L SirGhy el ik Peforymetiuficd pierd -%Egss e ' 8
i 2981 1BM6, F-h&dh ftts. 12@?1-@%—@94%52%'—@% ?ﬁ]ﬁ{%aﬁtﬁrene-

known anfibacterials such as, but not
Bearhokylic amid;, vancomycin, ani nogl ycosi des, qui nol ones,
chl or anpheni col , tetracyclines andmacr ol i des;
uQISSPL)- ¢ayeldpﬁipyh7-a]mdro;b6 12-flusoede (OS)-20kd oA , BBitriazol-

bscesses, u ral elated to.infection by
B Thry bovetitn SRyt sk xSy Gpomonoss
§t461m>sl R PLRéxahydr8-12H01 1-8R4-994Mis aSoycRpehaRIPhhhh iR e-
5 Str ept ococcus pyogenes, Streptococcus

&gatbaxylma@ld St rept ococcal groups G-F (mnute col ony
streptococci), viridans streptococci, Corynebacterium
AUIBSL 6831 rayalopfdpys-¥ rfludirar 6§ Piflupread-(Ba)-2enxet 3-l ,2,3]triazol-

e: ung |icated acute i nar ract i nfections
?ef R B SR E AR et ph denesKy”
Qagul saf@rﬁﬁ&éhydﬂ% 2rAPNYLLS qqf(ﬁézasdﬂi%ﬁipgﬁtaga%henanthrene-
Ehierococcus spp. : urethritis and cervi ci

S-eabakylc aaignsm tted diseases related to infection by
Chl anydi a trachomati s, Haenophilus ducreyi, Treponena
pawtll dsiphartoaceapcaynacceptatsle galisahencofor Nei serri a

The following compounds of formula I are especially preferred:

- (165, 135)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3]triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-
3-carboxylic acid;

- (1685, 135)-16-{4-[(55)-(acetylamino-methyl)-2-oxo0-oxazolidin-3-yl]-2-fluoro-
phenoxymethyl}-1-cyclopropyl-7-fluoro-16-hydroxy-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-3-carboxylic acid;
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gonorrhoeae; toxin diseases related to infection by S.
aureus (food poisoning and toxic shock syndrone), or

w@x@aps7s2g B, and C streptococci; ulcers rel atRdI/IB2006/052714

i nfection by Helicobacter pylgn, systemc febrile
syndrones related to infection by Borrelia

[ e8I BRI bS[4- [55{9)35 (&b&?ﬁnﬁﬁmﬁ Sletty@pl2 JoRooRhRHAIPBLyY2-fluoro-
Borrelia burgdorferi; conjunctivitis, keratitis, and

phanosyyethy b beydorropy-1-Buomef léchydéwmﬂromla‘wm%l6 17-hexahydro-
§24 Clli n);%tl f4- éﬁé—%ﬁcﬁ@e%ta?%%r{m rcne’-3 §arb8;g¥1 aci(% oria

pneunoni ae,

d{’@féggg- TRl Py R P ﬂa&%é@ﬂ&ﬁ%ﬁf&éﬁ“ﬁ%ﬂ-

Py lrﬂ&’tﬁ?b@iatz@ﬁmﬁf@-yl%hm&in@hﬂ] +16-Ry@6%y- ﬂ!fdﬁmC aused by
Mycobact eri um t uber cul osi s | epr ae,
b,érlét léblér Bhhexehgdroni2 He hhossil il 4- ct;azaMycmem@wéPhenanthrene-
ggg ﬂggr%tls related to infection by Canpyl obacter
it @st i nal protozoa related to infection by

?Sn‘ﬁli‘)s R R e SHBIREERE "per si St ent. cough

related to infection by Bordetella pertussis; gas

OBIMGHTR Rerivatiidsest fomula fTeed kﬁﬁbléyfogth'bﬁﬁsfel 43I Héllicaments, particularly

perfringens or Bacteroides spp.; and atherosclerosis

2 aptimigrehialsegentss ielihwmesemedicmechiittalsq i deteriparybipedicine in the
u ounds

Bk SARTb S e M Sk, M IR, RO Aol T

further useful for the preparation of a nedi canent for

Chindricederivetitesaff forfida 1 acssding ad tl&r;&esmdhﬁeﬁcbmate also useful for

acteria such_as E, coli,_ Kl ebsiella ni ae

HRANER ?Woﬁ%@t@?‘ih%’é%{’é fon the, featgent 2)? g ﬁtlons (no?a%ly bacterial
ﬁtf&:@lghb BPQH)r Qlaiﬁfé&ﬁbﬁ$ RRA |dis%rdeNefe‘fa?@rI {PinfRALA b} Bl r%ﬁdlsorders

Bacl | eus, Bacillus anthracis, Corynebacteriu
wpased tomaopnahmfm;ubm ontmpagomsl alf@btbas:)t eroi de spp. In
addi tion, conpounds of formula I according to the

esent ventl furth useful. for the . )

B3 ERbouriN 38torahedh il Huielipn pRSHatic @y helffe agpinst bacteria and
bavta il Grghhisths. TRy sl ihatefrearticuldhyf suiiteblk n GORBLWERARII as in
of fornmul a I accordl ng to the present invention are

anjmelse for fBe praphylexis ra@gtchgn@th@@@wof ilofaband gystenalg drfeetiong caused

' ri Pl.a T

g%ﬁg%@%%%g}ﬁ% 2&; ie% algaéilg(%g&lé n]].Fia%d: i@ %ra%h% ﬂff&moﬁg‘ g;%mprlsmg
pssusiviiy) i @titispmedibh 8inusies edromghlltls,s tonsﬂfmsp adddogramlcmie related to

t% be irgergreted nmerely as exanmples and in_no way
infection treptococcus pneumoniae, Haemophilus influenzae, Moraxella

...

catarrhalis, Staphylococcus aureus, Enterococcus faecalis, E. faecium, E. casseliflavus,
S. epidermidis, S. haemolyticus, or Peptostreptococcus spp.; pharyngitis, rheumatic
fever, and glomerulonephritis related to infection by Streptococcus pyogenes, Groups C
and G streptococci, Corynebacterium diphtheriae, or Actinobacillus haemolyticum;
respiratory tract infections related to infection by Mycoplasma pneumoniae, Legionella
pneumophila, Streptococcus pneumoniae, Haemophilus influenzae, or Chlamydia
pneumoniae; blood and tissue infections, including endocarditis and osteomyelitis,
caused by S. aureus, S. haemolyticus, E. faecalis, E. faecium, E. durans, including
strains resistant to known antibacterials such as, but not limited to, beta-lactams,

vancomycin, aminoglycosides, quinolones, chloramphenicol, tetracyclines and
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as limting. As well as in humans, bacteri al
i nfections can also be treated in other species |ike

w@Rr@3/01718e81 nant s, horses, dogs, cats and poul t PgT/IB2806/052714

menti oned above, therapeuticajly useful agents that
contai n conpounds of forrmula I, their solvates, salts

Macrlofdesy hﬁéélﬂft)‘li?catydeskﬂi &t SoHRS s‘ué ket tibns Rad %B&i%@se@f arid'Suerperal
ion. In general, compounds of formula |

resent inven
%amr tedatedity infeationdyy, Swphylesoaens @irepe rcoagﬂasy-negafgve %tgphylococm
gzae[bl $ t ?}pzd&%d&d St Eh%leﬁztpancusr age gS’StréS ococ?1 g%qagﬁ{ws Streptococcus

e capsu1es aquéedu

efalhGidens Sirepté@rosl ofdusy S upﬁmuteec:&ﬂbﬂw stﬁepgocobdsi) viridans
the formof suppositories, parenterally e.g.
$tEﬁHtﬁ°8F°11 RpeEehasteram MituisiBwms Silefidng, P oF §6’ﬂ€’éﬁl ayhemelae

h
g S 4 L TR AP iy B T Sy

ezﬁzfees:tceaigulasealegmﬁwatapuylacbcwl bpecies, drahribicabcdid spmy urethritis and

rson skil]ed in the art e for anpl.e k . )
%rﬁjé’fgﬁ’ SEEYAYY, frangspille @@%ﬁfé Eej?teért‘éfrgxﬁ&%alﬁ %%raﬁ’ﬁ@m trachomatis,
%Eﬂyﬁ}ﬁlds OucrdyiS htha BkiBam, EDBDIRL 1Sy tzg% or Neiserria

2001; Rem ngton The Sci ence and Practice of P ar macy,
g@tdnrf@dmt itoxin diteaseadelhtedita idodtiondry HfauPhiar(fenslpasoing and toxic

BT EN Py P e B Gt R St SR Bl pfection by

ARl SYaddel Ypyildyi C @pdibmint fsbriloM syRdrRS I relheI apEifdcigh |8y Borrelia
val uabl e subst ances, into a gal enical adm nistration

fasuiterioy dome digpas relateddplinfectiomby dorieliai lnegdorferi; conjunctivitis,
f(gﬁ{lt%oe hl (fa%lédc)flst?t?snpeﬂté&) go 11%8& ql gil é’ill% ha tr&’c'hm%ans Neisseria

err a S an desire USU& ar mac

2eloIRL&,. S. APEIRSS. pARBRAni®Y, St PRogdne ﬁﬁu@ﬁme edsrnszsmza Spp.;
net hod for the treatnment of an infectign conpr ng
dreeminwet iMyoReqreiu SR Cﬁmpileénﬂ\dé@) fisease related to Infection by

{9%9)?155%%{&% CAlilu¥, aG | MG oBABY AL O, aﬁ&ﬁﬂl&?&”%@fi&&{s Q%ed by

or mu or ‘of a pharnaceutic y accépta
Myeoleateriuvbrgioarenlosit,h . cleppreyunds pafatfiloaronbds,| Mm}yarahso or M.
be used for cl| eanin

o ve L .
SRS Ge BPRTORTIE DD ST BaBteiion BY oftearigeay Jejuni; intestinal
hRdRdol FBRa 16 EnﬁﬁloﬁWC@pE&Bmz&bnﬁéf)paro%@nt%ﬁ@tﬁé hrﬁ’ectﬁﬁrrelated to
such purposes, the conpounds of formula coul
odentian rydviridans steiptacoosi; persistent cslpghalsplaftcﬂ mjinsfeth_on b&hgordetella
?r\éz%ngs ,Iagz?sogapn%en[: ﬁgl%%ﬁs&ggﬁﬁqa ”&%ﬁ%nﬁ%ﬁ’tmuﬁee rlz'lr!ge;zs or Eacterozdes
spp.; and atherosclerosis or cardiovascular disease related to infection by Helicobacter

pylori or Chlamydia pneumoniae.

Compounds of formula I according to the present invention are further useful for the
preparation of a medicament for the treatment of infections that are mediated by
bacteria such as E. coli, Klebsiella pneumoniae and other Enterobacteriaceae,
Acinetobacter spp., Stenothrophomonas maltophilia, Neisseria meningitidis, Bacillus
cereus, Bacillus anthracis, Corynebacterium spp., Propionibacterium acnes and
bacteroide spp. In addition, compounds of formula I according to the present invention
are further useful for the preparation of a medicament for the treatment of infections

that are mediated by C. difficile.
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of formula I, nanely the conpounds of fornmula I HG | HG

wherein R is Hor OH, R3 and R4 are as defined in
woermim28, R7 is H 2-tetrahydropyranyl, PCT/IB2006/052714

met hoxymet hyl , 2- et hoxyet hoxynet hyl, al lyl,

al kyl carbonyl, trialkylsilyl or SO2R15, or also R2 and

Bémpbends Wit Yothdh 1RZcardthgd87thE Prd¥ent! MUSHHYAr arkifhfthdr ABeful to treat

ca

rbon atons that carry them an acetonide ring, or
plotazosl infegtiB aqausedudly t NasmeRuzandndadRiaf dtlagmadoeat Wdeiparum,
ith,the carb atons _that. carry th an _enoxi de ring.
R R S A el e T g e S
bond), R13 is H, alkyl or arylalkyl, and R15 is alkyl,

Thé plevedingristh gl pathdgeny hread be dhtytpretedithetedy sedxaspdds and in no way

conpounds of formula Il GAccording to a first
W€: the conpounds of fornmula IHG will also
correspond to the formula: 111 GH wherein R2 5 tR'3 5

MR wh1aRdn Rimhas, MaVRribNA e A0k SRANJIKE Réatddinf RhePtbacies like pigs,
H GAccording to a second variant, the conpounds of

fumminanits, hiokd@s,wdoigh, catssmdpontteyspond to the fornula: H GP
wherein R7 is 2-tetrahydropyranyl, nethoxynethyl,

g[s rITnF"etnﬁ ﬁ(éldea{b%(\)/é%ﬁg'%géﬁlﬁ’caﬁ)ll 1|1§/e|fu1 agents that contain compounds of formula I,
their solvates, salts or formulations are also comprised in the scope of the present
invention. In general, compounds of formula I can be administered, for example,
perorally, e.g. as tablets, coated tablets, dragees, soft and hard gelatine capsules, pills,
aqueous or oily solutions, emulsions, suspensions or syrups, rectally, e.g. in the form of
suppositories, parenterally e.g. in the form of injection or infusion solutions, or

topically, e.g. in the form of ointments, creams or oils.

The production of the pharmaceutical compositions can be effected in a manner which
will be familiar to any person skilled in the art (see for example Mark Gibson, Editor,
Pharmaceutical Preformulation and Formulation, THS Health Group, Englewood, CO,
USA, 2001; Remington, The Science and Practice of Pharmacy, 20th Edition,
Philadelphia College of Pharmacy and Science) by bringing the described compounds
of formula I and their pharmaceutically acceptable salts, optionally in combination with
other therapeutically valuable substances, into a galenical administration form together
with suitable, non-toxic, inert, therapeutically compatible solid or liquid carrier

materials and, if desired, usual pharmaceutical adjuvants.

Another aspect of the invention concerns a method for the treatment of an infection
comprising the administration to the patient of a pharmaceutically active amount of a

compound according to formula I or of a pharmaceutically acceptable salt thereof.

Moreover, the compounds of formula I may also be used for cleaning purposes, e.g. to
remove pathogenic microbes and bacteria from surgical instruments or to make a room
or an area aseptic. For such purposes, the compounds of formula I could be contained in

a solution or in a spray formulation.
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15

al kyl carbonyl or trialkylsilyl, and R2, R3, R4 and R13
have the sanme neaning as in fornula H GAccording to a

wo koorg1ises i ant, the conpounds of fornula H G wdT/IBM06&052714

correspond to the formula: 11{4GS wherein R2, R3, R4,

R13 and R15 have the sanme neaning as in formula

th&heeRtich Ao rflates i ifidrihedRldsaRbful iﬁ&e‘-‘ﬁ@fﬁh@ﬁ[ﬁi’ﬁoﬂhe compounds
formula IHGwi Il also correspond to the formula: 111GA
ohlermaply IRFmetg therpmpoynd fhemdaifle same meaning as in
formula H GAccording to a fifth variant, the conpounds

of formula HHG will al so cormspond to the formul a:

wherein R3, R4 and R13 have the sane rreai ng as in

formula I HG (and n6f{ably such 3 wherein R3 is
fluorine, R4 icycl A is genzylg. The
foll ow ng darrpoun i be v ef erred:

- (i S 1 -1 -cyclopr ' '

-hydroxynethyl“ 0XO-
12H 11- oxa- 1, 14-di aza- cyclop nta[/N]phenanthrene-
3-carboxylic aC|d et hyl ester; - R*
(135" ,i(55)-1-cycl opropyl -7- fIuoro-16-hydroxy-16-netha
nesulfonyloxynethyl-4-oxo- 14513, 15, 16,1
7- hexahydro- 12H 11-oxa- 1, 14-di aza-cycl opent a|
whaﬁﬁnanthrene- 3-carboxylic acid ethyl ester;-
§638 16S) -\ -cycl opropyl ~-fl uoro- 16-hydroxy-

isy @F met hyl - 4-oxo- 1,4,13, 15, 16,1 7-hexahydro-

2Lt |&%ﬂ] clopenta[ a] phenant hr ene-
écar%oxyl [ ggg%efd-dggenzy ’ester; - (13S,16S)-\

REyad O omabﬁ'alfyldmpymnylﬁ Ihylﬂomymethyl 2-methoxyethoxymethyl, allyl,
;QMEE%H esu i %5§@le 4-oxo- 1,4,13, 15, 16,1
B gm, 1, 14- di aza- cycl opent a]

?1] ke 'Ra Hrl?ncﬁe Sé‘i HCALORX ?ﬂ)d ORAGHfn, bt% Gdr with Be car‘%on atoms that

1Jr?, 1 55 -1 -cycl opropyl - 7-t1 uor o- hydroxy ydr o
sarTREthby amélmnde ring,
or also R? and R’ are such that R* and OR’ form, together with the carbon atoms that
carry them, an epoxide ring (in other words, R” and R’ taken together represent a bond),
R" is H, alkyl or arylalkyl, and

1% is alkyl, trifluoromethyl, phenyl or tolyl;

and to salts of compounds of formula IIlg.

According to a first variant, the compounds of formula IIlg will also correspond to the

formula:
Rs
R 0
HO N 0
0 N / OR'®
Ré‘
Mgu

wherein RZ, R3, R* and R" have the same meaning as in formula IT1g.
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1,4,13, 15, 16,1 7-hexahydro- 12H 11-oxa-
1, 14-di aza-cycl opent a[ a] phenant hrene- 3-carboxylic

w@eiod/oemses/l ester; - PCT/IB2006/052714

(1Ji?,1(55)-1-cycl opropyl - 7-f4puor o- 16- hydr oxy- 16- net ha
nesul f onyl oxynet hyl - 4- oxo- 1, 4,13, 15, 16,1

AcbamBWe rOsecdmd arkm@ e cdmpduridis dF Foyiflh PRERiR [also correspond to
a] phenant hrene- 3-carboxylic acid ethyl ester; -

the Jormulg:si ?) - | - cycl opr opyl - 7- f | uor o- 16- hydr oxy- 16- hydr
oxynet hyl - 4- oxo- 1, 4,13, 15,16,1 7-hexahydro-

12H 11-oxa- 1, 14-di aza-cycl ogght a[ a] phenant hr ene-
3-carboxylic acid bgnzyl ester\ -

(135 ,1(5i?)-1-cycroprapyl -

anesul f onyl ox t hyl %- 16,10
7- hexahydr R 12H , 14-gi az#- cych\openfal
a] phenant hrene- 3-car lic agidbenzyl/ester; -

(13R, 16R) -\ -cycl opropyl *\fl u OR
16- hydr oxynet hyl - 4- oxo- 1, 4, 13, 15% 16,1 7- hexahydro-
12H 11- oxa- 1, 14-di aza-cycl opent a[R"a] phenant hr ene-
3-carboxylic acid benzyl ester; -
(1Ji?,1(55)-1-cycl opropyl - 7- flIgsor o- 16- hydr oxy- 16- hydr o
xymet hyl - 4-oxo- 1,4,13, 15, 16,1 7-hexahydro-

wheteinl- oxa- 1, 14-di aza-cycl openta] a] phenant hr ene-

3z carboxylic acid benzyl ester; -

R Ji 1, i Potetrghydrenysanyir opgathoxymetisilo- Lemeihaxysthoxymetirln  allyl,
| - - 1,4,13, 15, 16,1
%gﬁ%§%%§@¥%?é¥gfﬁq%1%&a?xg,14-diaza-cyc|openta[

Rf,iieRAandR Erave thecambanoahing aadn ebrbmterifls. est er; -
(1Ji?,i(55)-1-cycl opropyl -7-fl uoro-16-hydroxy- 16- net ha

nesul.f onyl oxyuget hyl - 4- oxo- 1,4, 1 6,

ReSiasuogy i tird Soutep. 5 80 ot i Jonily e sihplsp correspond to the
f-Rlagpant hrene- 3-carboxylic acid benzyl ester;-

1-cycl opropyl - 7-fl uor o- 4- oxo- 1, 4,

13, 15, 16, 17- hexahydro- 12H 11-oxa- 1, 14-di aza-

(1 -oxaspiro[2.4] hepta)[ a] phenakt hrene-3-carboxylic

aci d benzyl ester; -R2
(i1J5",i(55)-1-ethyl-7
yI-4-oxo-RE65§€?y
1, 14-di aza-cycl opent a[ \a

- hydr oxynet h

H 1Q)xa-

Igs

wherein RZ, R3, R4, R" and R" have the same meaning as in formula 1.
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3-carboxylic acid benzyl ester; -
(1J5",i(55)-1-ethyl-7-fluoro-16-hydroxy-16-net hanesul f

woeooroxiseet hyl - 4- oxo- 1, 4,13, 15, 16,1 7-hexahpdr/is2006/052714

12H 11- oxa- 1, 14-di aza-cycl opgntal[ a] phenant hr ene-
3-carboxylic acid benzyl ester; - (13S, 16S)-1
-cycl opropyl - 16-hydroxy- 16-hydroxynet hyl - 4- oxo-
Acdording 14 & fourth Variant) @xcadonsiioandsl @fHotrul@ TH; will also correspond to the
1, 14-di aza- cycl opent a[ a] phenant hrene- 3-carboxylic

lenzyl ester; - (13S,16S)-1 -cycl opropyl -
16- hydr oxy- 16- net hanesul f onyl oxynet hyl - 4- oxo- 1, 4, 13,

15, 16,1 7-hQ5§2%fro- 12H 133 oxa-
1, 14-di aza-cycC ent a[ a] phegant hrene- 3-carboxylic
acid benzyl es er; 0. O
(iJ5',i(5i7?)-Ccycllo
-oxo- 1,4,13, 1
1, 14-di aza-cycl o reniy
acid benzyl ester; - 13
(135" ,i(55)-1-cycl opropyl g}luor}NlG-hydr&Qﬁhethyl-4-

oxo- 1,4,13, 15, 16,1 7-hexahydrr* 12H 11- oxa-

1, 14-di aza- cycl opent a[ a] phenant hrene- 3-carboxylic

aci d benzyl ester; as well agyf,he salts of these

conpounds. The invention also relates to internedi ates
WRETH RY, R R 1P RLRL 1hE @?Iﬂrf Iﬂegﬁing%ErMﬁlthGf ormul a

I, namel’y the conpounds o ornmula I Xa | Xawherein R2

and R12 are _each OH or R2 and R12 form together with
Akeordimglion fitlovarianhdhe corapounds of farasitaeHld will also correspond to the
(fet nide ring, or also R12 and R2 together are

3fH&:ted to forma double bond, Y2 is a hal ogen atom

R3 and R4 are as defined in fornula I, and RI3 is H,

al kyl or arylal kyl ; R

O

G- hydr@xymst hyl - 4
- 12H 11/0xa-

O
N @)

/

O N OR"
Ré‘

IMlge
wherein R, R* and R'? have the same meaning as in formula Il (and notably such a
compound wherein R? is fluorine, R* is cyclopropyl and R"? is benzyl).
The following compounds of formula ITlg will be preferred:

- (138,165)-1-cyclopropyl-7-fluoro-16-hydroxy-16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-

3-carboxylic acid ethyl ester;

- (138,165)-1-cyclopropyl-7-fluoro-16-hydroxy-16-methanesulfonyloxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-

3-carboxylic acid ethyl ester;
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and to salts of conpounds of fornula | Xa. According to
a first variant, the conpounds of fornmula | Xa w ||

W@k®a/otses espond to the fornula: wherein R'3 SPCREBR0G5/052714

-Y7-2 and] TR, 13 have the saye nmeaning as in fornul a
| X. According to a second variant, the conmpounds of

f or38Ul68)-1 X9clobtdpy BY FRoFP 6-8§dROR IBQ?/HH& aoxo'-'3t
>(A)fzr- 7?)2 9Tmbv?/lhpgre| n R 13 ZR 5% an f)é\({%e t he sane

h;édmgwa 7-hexahydrend24l-1 kaxad ddrdiazaceyclppanteldlphenanthrene-

ds of formula I Xa wll also
corr X‘{)hc%m(?bgl}%ﬁnpg#%rnul a: wherein R3, R4, Y2 and R13

B8 R S ORGSR Gy S g eyl ymty RS- oxo-

1.20%¢15019, PRNéxafy odioH-WRboRa-1;1¢(E R ibpentapafpiinBthrehe m
et hyl ene-pyrrolidin- 1-yl)-

3-casboxylivacyd hgnaybesigrl nol i ne- 3- car boxyl i ¢ aci d et hyl
ester; -

161;5%166%1 Wylopﬁlp&g -Giffdonm 6-hydioxg+ 1By hyRlrdryuirethylAedstoy | - 4-
s S AR B ks d4civmosuslopentaliiphoganrene-

8h®oxy lﬁﬁadi\@bﬂh B&tdrhe salts of these conpounds. O her
|nterrred| ates usefu1 in the preparation of the

O SR o161 RS D o

R333| 15, ]r&,l?ahéxphydm 18| Blokarl; 14ahamed>4clo@snmmpmamrené-

FPRARES oA eyl %ap:é? Lre ol low ng conpounds of

13S)-1-cycl opro T-fl uoro-16-nmet hyl ene-4-oxo-1, 4, 13
(@Z§S)ﬂéRi-}zyqyg;9§ pila fluoro-16-hydroxy-16- hy)éroxymethyl 4-0x0-

1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-
3-carboxylic acid benzyl ester;

- (138,16R)-1-cyclopropyl-7-fluoro-16-hydroxy-16-methanesulfonyloxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-
3-carboxylic acid benzyl ester;

- (13R,16R)-1-cyclopropyl-7-fluoro-16-hydroxy-16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-
3-carboxylic acid benzyl ester;

- (13R,165)-1-cyclopropyl-7-fluoro-16-hydroxy-16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-
3-carboxylic acid benzyl ester;

- (13R,16R)-1-cyclopropyl-7-fluoro-16-hydroxy- 16-methanesulfonyloxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-
3-carboxylic acid benzyl ester;

- (13R,165)-1-cyclopropyl-7-fluoro-16-hydroxy-16-methanesulfonyloxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-

3-carboxylic acid benzyl ester;
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12H 1l -oxa-1, 14-di aza-cycl opent a|
a] phenant hr ene- 3-car boxylic acid ethyl ester; -

W@ 1®Rp1782&8ycl opr opyl - T- f | uor o- 16- net hyl ene- 4- oRGF/1B2496/052714

13, 15, 16, 17- hexahydro- 12H _,3.

11 - oxa- |, 14-di aza- cycl opent ga]

aj &P&Bﬁx’bb?ﬁ’ﬂﬂ%oﬁr—%kmmﬂ 3,€5,86,1 PLhekahytiree 81 /2111 -0%8- IWed-Hiaza-
as the salts of these conpounds. The invention further
tlepxaspiso[24dhapta) brlphanpntheane s edrboxylig aciddeprd ssictit i on of

t he compounds of formula I, to the conpounds of

f OB UI68)- X-eyMTellwire- | BehydrokyRi2hyadrexyasathyldHoxor- R2 and

f.Qr et her w t he rbon atons that, they are
B2t PGk G o R Gl oeate Tohetyiihreie:
gQg%ﬁﬁqc&ﬁ@b@%gp@@grgd to forma double bond, Y3 is a
hal ogen at om and R4 are as defined in fornula I,

F %5513 - L k | 16- ] -4-0%0-
Rf'i%’S,]%Sj"l eﬁ%-l\ﬁ’ g rﬂgﬁﬁyg%( ! 16 ﬁ@@]mﬁ%sfﬂfbﬁylbkymethyl 4-0%0

al koxycar bo arbon
bgi3yl5ob6ylahdxahydrp- 12401 t-ox#4 1ésdiafa-cyolnpentapidphehanthrene-
orrgulgléﬂx.A ordi nsg to a first variant, the conpounds
TAIOGER 210OHA1 8 s0 correspond to the fornula: Xr
wherein Y;-3 5 tR'3 l51 R'4 5 TR, 13 n?L R 14 have
t He'Sd/8is 1 wualapiopy s s6-PrdrogyHarhy dsexymetyi-6419%¢-t o a
g%icl:églgbl‘ﬁg I’i‘ét oléaht %%Jael 232 TPBYANYS 4%fiadaOyAYpent Apenafthie
3-carboxylic acid benzyl ester;

- (138,165)-1-cyclopropyl-16-hydroxy-16-methanesulfonyloxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-
3-carboxylic acid benzyl ester;

- (13S,16R)-1-cyclopropyl-7-fluoro-16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-
3-carboxylic acid benzyl ester;

- (138,165)-1-cyclopropyl-7-fluoro-16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-

3-carboxylic acid benzyl ester;

as well as the salts of these compounds.

The invention also relates to intermediates useful in the preparation of the compounds

of formula I, namely the compounds of formula [Xa

HO

IXa



10

formul a: XA wherein Y3, R3, R4, R13 and R14 have the
sane neaning as in formula X. According to a third

wa 2007ams28 t he conpounds of forrmula X will al soPCT/IB2006/052714

correspond to the fornula: XMgmherein Y-3 5 tR'3 5

tR'4 5 TR 13 andL R 14 have the sane neaning as in

Hvaedeil @ X. The fol l owi ng conpounds of fornmula X will be
eferred: -

B s 216 cashiOH ox B and By rmaetogstherwitipihe cottogiatms hagthey are

0 - 1-cyc 0 - 12 2
SISHH o i ARIE RN Jorsilig & 20 R oloBREE 25 Bspd do form &
aaibte bédadly! ester; -
85 ((2S) - 1-rm but oxycar bonyM net hyl ene-pyrrolidin*-yl me
Vhb%@yl_}alowsopr opyl - _ _ _
g‘i.znddjki Lrg%%?gégéﬁi‘lﬁf&nﬁéjt%ﬁr 0- qui nol i ne-3 -carboxylic
RPris b vy crarlatight et hyl ene- pyrrol i di nA-yl met hoxy) -
1-cycl opropyl -
fnd'toGiaftd ofdotpbufdPof fodm@a MXdr o- qui nol i ne- 3- car boxyl i c
acid benzyl ester; -

-1(2S,4S))- (I - - but b | - 4- hyd -4- hyd
2@%{9}?@&3 ?a)rfg[(sii ﬁqqul{, theuco%go%%as 8fn ormula &ar %}’ also cgrrers%)égd to the
?o'r)ﬁlul(}?t hoxy)]-1-cycl opropyl -6, 7-di f| uor o- 4- oxo-

1, 4-di hydr o- qui nol i ne-3-carboxylic acid benzyl ester;

3

I-cyclopropyl-6,7-deHuoro-§ [ (2S, 4S) - 4- hydr oxy- 4- hydr
oxymet hyl - pyr o n-
2-yl met hoxy] - 4= oxo-
acid benzyl ester;
8-[(2S,4i?))-(l-rerr=
ymet hyl - pyrrolidin-

IXaD

wherein R, R*, Y? and R"® have the same meaning as in formula IX.

According to a second variant, the compounds of formula [Xa will also correspond to

the formula:

IXa A

wherein R, R*, Y? and R'? have the same meaning as in formula [Xa.
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15

acid benzyl ester; -
| -cycl opropyl -6, 7-di fl uoro-8-[(2S, 4i ?)-4-hydroxy-4-hyd

WO 007/ER8/| - pyrrolidin- PCT/IB2006/052714

2-yl met hoxy] - 4- oxo- | , 4-di hydrg-_qui nol i ne- 3-car boxylic

acid benzyl ester; -

Rcédrdmltd althird VARany, Ghé BOmMpdhnds o Yorait@a P4 %@l bib BOmY¥dpdRd to the
thOXﬁz- 1-cycl opropyl -

Brmul f | uor o- 4- oxo- 1, 4- di hydr o- qui nol i ne-3 -carboxylic

acid ethyl ester; -

8- ((2R) - 1-r m but oxycar bong® net hyl ene- pyrrol i di n*-yl me

t hoxy) - 1-cycl opropyl - 6, 77\di fl uoro- 4- oxo-
1, 4- di hydr o- qui iAre- 3-cayboxxlic aeid; -
8- ((2R) - 1-r m but oxycargqan - pyrgol i di n*-yl ne

t hoxy) - 1-cycl opr
6, 7-di fl uor o- 4- oxo-
acid benzyl ester; - % N OR’3
8-[(21?,4i7?))-(l-rer -butoxycaqponyl-4-hydroxy-4-hydro
xymet hyl - pyrrol i diffo R

2-yl met hoxy)] - 1-cycl opr opyl -6, 7-di f | uor o- 4- oxo-

1, 4- di hydro-qui nol i ne-3-carb®a i c aci d benzyl ester;

Fhbredi R, RS) Y2 id R € havdikic@xine aidaninglas 4n foyshuXXe4- hydr ox
ymnet hyl - pyrrol i di n-

2-yl neth -1- |-6,7-difl - 4- -
1?%ﬂﬁﬁﬂ9§§%£%ﬁﬂﬁégg%@£é£§é¥ﬂd%gﬁW&“ Egrzbeng§ﬁ ester; -

| -cycl opropyl -6, 7-di fluoro-8-[(2i?,417?)-4-hydroxy-4-h

ot @y@ﬁg@pyﬁg,gﬁiﬂmmﬂi— (625)-2-hydroxymethyl-4-methyléne-pyrrolidin-1-y1)-
EoMbTEL BN SR> b H i iokioRe- - car boxyl i

benz
! g%ﬁéﬁ%ﬁﬁ@;ﬁfg{qrg} L (U2 1§ ok findmy A et rotidY .y -
2-0ytbTe4-Biby o= dhrifdd Brel 3 -darBbNidraeidkhylRkfefie - 3- car boxyl i c
acid benzyl ester; -
8 WEIP)s the sAdVitReK CBpemdyt met hyl ene-pyrrol i di n®-yl met
hoxy) - 1-ethyl -

6, 7-di fl uor o- 4- oxo-1, 4-di hydr o- qui nol i ne- 3- car boxylic
Qthed intermgdiates sgeful in the preparation of the compounds of formula I are the

8-((9S)-1- bu car bonyM net hyl ene- pyrrolidi n*-yl et
Fahpgihnaq of firgila b

6,7-dif|uoro-4-oxo-1,4-di?%dro-quinoline-3-carboxy|ic
acid; - 8-((9-1

1-ethyl -
6, 7-di fl uoro- 4-
acid benzyl ester;

y
pyrrolidin- 2-yl nmethoxy- ethyINa,‘{diflﬂhR@-4-oxo-
1,4-dihydro-quinoline-3-carbox¥%ic aci d

IXb

wherein
R? and R* are as defined in formula I, and
R" is H, alkyl or arylalkyl;

as well as the salts of compounds of formula IXb.
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benzyl ester; -
| -ethyl -6, 7-di fluoro-8-((2S, 4S)-4-hydroxy-4-hydroxynet

whio7pyisedl i di n- 2- yl met hoxy) - PCT/IB2006/052714

4- oxo- 1, 4-di hydr o- qui nol i ne- 3yscar boxylic acid benzyl
ester; - 8-((29)-I o
ThETAMe g SothRRmidb Mkt la XS W BePréfdirad:- yI et hoxy) -
1-cycl opropyl - 7-fluoro-4-oxo-1, 4-di hydro-quinoline-3
: EBRAY L i-9- IRl 6 BRkNene-4-b%02)1 451 15,16,17-hexahydro-
-Tm u?%kygg gonyw$netgyléﬁ£?g§rro iaféﬁ-ylﬁethgﬁy &ro
1214313 axpr lo P tiazar ey dlopenta] dipbsmanthrene-3-carboxylic acid ethyl ester;
, 4- di hydr o- qui nol i ne-3-carboxylic acid; - (2S)-S (I
- (IBRMItlopeopydTyidor®- Byhethgemy-4-orbi 104, 18}1 3,1 602 7 hexahydro-
1-cycl opropyl. - .
V214 ena: 14%91@!4-lewm@]@hamnﬁeﬁ%%@@bewlw sthylfstes
benzyl ester; -
@szxs,elig thg sglfs gfdhese isampryndsr bony| - 4- hydr oxy- 4- hydr oxynme
thyl - pyrrolidin- 2-yl methoxy)-|

g Y- g- | -4-0 - . . .
T GPRYR. St YRR, e Rastietes e dn U gegpton. of the
¢atpetnyls af fosmhariz sol tha yerapduondy lof foramtd Xpr opyl - 7-f | uor o-
4- oxo- 1, 4-di hydro-qui nolin-
8-yl oxynet hyl ) - 4- hydr oxy- 4- lngdr oxynet hyl - pyrrol i di ne ;

S-[(2S,4R)-1-rerr-but optéar boysA=d- (rej& - but yl - di met hy
| - si l anyl oxynet byl ) - py/ ki d

2-yl net hoxy] -1 - opNopyl - 6,
dr o- qui nol i ne- 3-o@r boxyl i ¢ ac)jd—€t hyl ¢ ;-
S-[(2S,49)-1-/r 13
- but oxycar boRy% - 4- (rerr - but )9 di m?[t\lhyl -si | anyl oxynet hy
|)-pyrrolidin- R*

2-yl met hoxy] -1 - cycl opropyl -6, 7-di fl uor o- 4- oxo- |, 4-di hy

dr o- qui nol i ne- 3- car boxyl i c ackd ethyl ester; -

S-[(2S,4R) - 1-rerr-butoxycarbonyl -4-(rerr-butyl -di net hy
Wheielany! oxynet hyl ) - pyrrolidin-

25yl rre}zhoxy] -1 -cycl opr op¥2I -6, 7-di fl uor o- 4- oxo- 1, 4-di hy

Br andjRi“ e avh-GH oaRbH ond/Ri ‘cformj tdgether with the carbon atoms that they are

?ﬁ%;ﬁ%iﬁé |S ) %‘f?%q%l& ) ?11[3%,361%/ %11% S}Qﬂ%lnd A {oggtilérbg}eyéo_n%ie&gé W form a
doubleBdd#xy] - | - cycl opropyl - 6, 7- di f | uor o- 4- oxo- 1, 4-di hy

dgp-%éinoline-3-carboxy|ic acid; -
¥ iy @mlagpatomer r - but oxycar bonyl - 4- (rerr-butyl - di net hy

R® $hd RO RS ORAWh o ! 1 di n-
R" is H, alkyl or arylalkyl, and
R' is H, alkoxycarbonyl, alkenyloxycarbonyl or benzyloxycarbonyl;

and to salts of compounds of formula X.



2-yl met hoxy] -1 - cycl opr opyl - 6, 7-di f| uor o- 4- oxo- 1|, 4-di hy
dr o- qui nol i ne- 3-carboxylic acid benzyl ester; -
W20 AB8ZE) - 1- r er r - but oxycar bonyl - 4- (r err - but yPe™iB2BOdN52714
| -silanyl oxymet hyl ) -pyrrolidis-
2-yl met hoxy] -1 - cycl opropyl - 6, 7-di f| uor o- 4- oxo- 1, 4-di hy
dr o- qui nol i ne- 3-carboxylic acid benzyl ester; -
ﬁc&(raﬁg‘lﬁ)a- first Qarfian)UtheXepipohadydf %nhmmwmiwbo@spbm to the
I|d|n yl met hoxy) -
opropyl 6, 7-di fl uor o- 4- oxo-1, 4- di hydr o- qui nol i ne
-3-carboxylic acid benzyl ester; -
S-[(2S,4S)-1- rerr-butoxycarbaﬁyl 4- hydr oxymet hyl - pyrro
l'idin-2- ylnethoxy)
1- cycl opropyl - 6, 7- di f | uBfd- 4-
- 3-carboxylic % d
1-cycl opropyl -

| -pyrrolidin-2
4- oxo- |, 4-di hydr o- g i @ [ I C acoﬁpbenzyl
ester; - H

I-cyclopropyl 6, 7-di fl uoro- 8- ((25? 45) - 4- hydr oxynet hyl
-pyrrolidin-2-yl met hoxy) -

4- oxo- 1, 4-di hydr o- qui nol i ne- Xp car boxyl i c aci d benzyl
ester; as well as the salts of these conpounds.
ﬁh&mﬁﬁgiFﬁﬂg R timt Rifdase ihedama t@ningras i foreatgxunds
of formula I (mhether for the conpounds t hensel ves,

altsg. thereof osi.tions co oun

cqrdingdo ?ﬁ&?"é’éf"af gteglecﬂmm&n@% 8 ‘g‘ésgwﬂi afg§°ffespond to the
theeef, etc.) apply nutatis nmutandis to conpounds of
formula | CE, conpounds of fornula IT1l, conpounds of
formula I1t2, conpounds of forgala Icl, conpounds of
formula 1c2, conpounds of fornula | HG conpounds of

formula |11 GH conpounds,af f OGP, conpounds
of formula JII/GSconpoun GA, conpounds
of formula I onpounds
of formula | X4o, conpounds
of formula I C\ nds
of formula X, conpoldds’ of

formul a XA and conpounds of fornul XM According to
the invention, the conpounds of formula | can be
prepared by t he process descg*bed bel ow. Preparation
of the conmpounds of fornula I

wherein Y2, R?, R*, R!? and R'* have the same meaning as in formula X.

According to a third variant, the compounds of formula X will also correspond to the

formula:

wherein Y2, R?, R*, R!? and R'* have the same meaning as in formula X.
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Abbrevi ations: The foll ow ng abbrevi ati ons are used
t hroughout the specification and the exanples: AcCH

waewrioersagid ADmx a |, 4- PCT/IB2006/052714

b/ s(di hydr oqui ni ne) pht haI azing,_ K3Fe(CN) 6, K CG8 and
K2OsO4. 2H20 AD-mi x b |

hé fotloi dunds Bﬁﬂoﬁhhia@t %41l Bepreffetteric CN) 6, K2CCB
and K2GCs O Al'l oc al |yl oxycar bonyl ag. aqueous atm

SIS B a5 I .

Wtdaﬁmmm -oxr-1 4k1hh);dra{qenﬁbne-l3 anarhoxghy ecd ethyl est&RU
|, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene DCC

dB(2S)-0 hersbueaybaonytiddmefigMdndipy hblidiarty nsetieoxy)- 1 -cyclopropyl-
2PHAL | di hydr.oqui ni.ne) pht hal azi neDI AD
é' r@%\b‘?@rﬁ‘y?"o&% @4%&9-@83&9 figgd -%rmpiw

-di i sopropyl et hyl ami ne DVA di net hyl acet am de DM-
& @Sy rdutryrabomiEongthienapy siolidiaxd-penegpoxy)-1- cyclopropyl-

r
gﬁadéh&(gr %'?)Ed ?40(%%1)6(%9 Fl?\m%ilﬁ%( h ﬁ%gog)&g gag%anzyl ester;
h X-‘E{z?s’fzf&l))‘-’( 1-e rt-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic

acid benzyl ester;

- 1-cyclopropyl-6,7-difluoro-8-[(25,45)-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy]-4-ox0-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-[(25,4R))-(1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic

acid benzyl ester;

- 1-cyclopropyl-6,7-difluoro-8-[(2S,4R)-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy]-4-0x0-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-((2R)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid ethyl ester;

- 8-((2R)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid,;

- 8-((2R)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-[(2R,4R))-(1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid benzyl ester;

- 8-[(2R,45))-(1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic

acid benzyl ester;
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ESI electron spray lonisation ether or Et20 diet hyI
et her h hour HATU O (7-azabenzotriazol -1-yl)- , , ',

woO 2q0201meet hyl ur oni um hexaf | uor ophosphat e Hept P¢ERB2a61¢052714

Hex n-hexane HOBT 1- hydroxybejpzotri azol e HV high
vacuum LDA lithium diisopropylam de M. nother |iquor

18R PG, Urdlﬂ&)rmﬂébmkmr}@hr&@ﬂyc&agﬁﬁah npyrrohdm-
sulfate mn m nutes

mass spect roscopy sodi um
Aeimgthexyd-4uvro-1 dedihydrpyauinglinet3reathoxylie acid bgamil estexy/ C
pal | adi um on charcoal PPh3 triphenyl phosphine rt room
t &wdnpnopyb@atdiﬂm&[eﬂf&dSB#mdmkyMclay@@tyﬂ@ma@mndm-

hetloput vl Aoy vt LY1o chlior hde TEat LSkl AT e TFA
- 8-((8)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-ethyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid ethyl ester;

- 8-((S)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-ethyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid;

- 8-((8)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-ethyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-((25,45)-1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)-1-ethyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
benzyl ester;

- 1-ethyl-6,7-difluoro-8-((25,45)-4-hydroxy-4-hydroxymethyl-pyrrolidin-2-ylmethoxy)-
4-0x0-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-((25)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
7-fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid ethyl ester;

- (25)-8-(1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
7-fluoro-4-oxo0-1,4-dihydro-quinoline-3-carboxylic acid;

- (25)-8-(1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
7-fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- (25,45)-8-(1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)-1-cyclopropyl-7-fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
benzyl ester;

- (25,45)-2-(3-benzyloxycarbonyl-1-cyclopropyl-7-fluoro-4-oxo-1,4-dihydro-quinolin-
8-yloxymethyl)-4-hydroxy-4-hydroxymethyl-pyrrolidine;

- 8-[(25,4R)-1-tert-butoxycarbonyl-4-(zert-butyl-dimethyl-silanyloxymethyl)-pyrrolidin-
2-ylmethoxy]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid ethyl ester;
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THF tetrahydrofuran THP tetrahydropyranyl Ceneral
preparation routes: The novel conpounds of fornula I

weam7oersesanuf actured in accordance with the prEGEmM2006/052714

I nvention by a) reacting a coggpound of forrmula Il 11
with a conmpound of forrmula Il 11l wherein R7 is Cl1-C3

ag]f?dﬁ:ﬁb-fl0[@Ml-bu(‘,(ﬁ(ygarbBE}HW(t@MJbﬁ%m&hﬁlethyl sﬂanyloxymethyl)-pyrrohdm-

tri uororrethylsu %/ or arylsul fonyl (e.g. phenyl

3rylnethexylyl-cxnlorrepi)16) 7-diftmorp4 10x0dpf-dhygyo- @rln@meafhdarkvxyhc
ormalso a bond (i.e. R2 and OR7 form

% gg{hl){%stér Wth the car bon atons that carry them an

R AT RO T —

bsimeBoxygL et b 1135‘1 “GERBrABb- 11416irgarbl @AKol {H¥03-Barboxylic
p%fera?ﬁy byzjtl(%geyny about 40C and 80%}3 |n@9he presenc)éy

adid;an i norgani c base such as K CO8 or an organic base
such as TEA in an organic solvent (e.g. DW), or,
V\Bré@éHS)-R?tertsbultbxzynai‘bﬁ@yl+éb(téﬂﬁbutyl4d;meﬂ1ﬁbmlalwybxymeﬂlyl)-pyrrohdm-

? B’P’ i ke ‘?;Hr?)@flw&% %%Bals‘% gg’éfl ne&‘gn? iper GatbSxytic

w@rel n Y is halogen, R8 is hydrogen, BF2 or
B(OC(=0) (C 1-C4)al kyl)2 , (Cl-C5)al kyl (e.g. nethyl,

I r

(%Igé_dégl)ﬁgl lﬁ{gg]p?ﬂt?xa/cﬁ%flﬂpy teP[ butt{q/ &11(1%1‘1}/)’%%?2 (ﬁ(we gl) gpyrrohdln
Rehmythoxy]?-oydommopylzyT- dﬂluot(?4mbﬁo4(§iﬁwdqu1)mohne -3-carboxylic
[ églcg% al kylsilyl (e.g. trimethylsilyl or
Qe EPS®t hyl silyl) or aryl -di (C 1- C5)al kyl si |yl

e. d. henlyl di met hyl si .yl ?w and .t he ot her nbol s are

TG4 reprut s abbn I (eehubsime v snporpoehy fipseolidin-
PR ahehaRhv -BRiNR 61 P21 fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic

acid benzyl ester;

- 8-[(25,4R)-1-tert-butoxycarbonyl-4-hydroxymethyl-pyrrolidin-2-ylmethoxy)-
1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-[(25,45)-1-tert-butoxycarbonyl-4-hydroxymethyl-pyrrolidin-2-ylmethoxy)-
1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 1-cyclopropyl-6,7-difluoro-8-((2S,4R)-4-hydroxymethyl-pyrrolidin-2-ylmethoxy)-
4-0x0-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 1-cyclopropyl-6,7-difluoro-8-((25,45)-4-hydroxymethyl-pyrrolidin-2-ylmethoxy)-
4-0x0-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

as well as the salts of these compounds.

Besides, any preferences indicated for the compounds of formula I (whether for the
compounds themselves, salts thereof, compositions containing the compounds or salts
thereof, uses of the compounds or salts thereof, etc.) apply mutatis mutandis to
compounds of formula Icg, compounds of formula It;, compounds of formula Ir,
compounds of formula I¢;, compounds of formula I, compounds of formula IIlg,

compounds of formula Illgy, compounds of formula Illgp, compounds of formula ITlgg,
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40C and 80C in the presence of an organi c base, such
as TEA or DIPEA, in an organic solvent, e.g. NW;, R1,

w@R2007RB782hd R4 being as defined in fornula |; PCTIB200GHF2714

cl osing a conpound of formul gV V wherein Y' is
hal ogen, RO is an alkali netal such as Na, Li or K

Efpdundfiof frRmlbIR K ¥dmpSurds ofMBdrititlla TN W)mpdilnﬂﬁ QP ¥érmula IXa,
wo- propyl or tert-buty\), (C3-C5)al kenyf .allyl),

eqmppoundy - ob) farpla (BXaqp, bempgynds/ of mf@rmi:enk &a,orcompounds  of

(oA RDbtes S POpIR Vit RrBbpfls S pfoula X, compounds of

furitlutedX §, Ghriponadskof] fsnﬂnnh Xa&ng .combeimdsdif el Xl vl ) ,

and Rl, R2, R3and R4 are as defined in fornula |, or
wherejn Y. is |sHan de R2, R3 .and
fgeoy @gag&@rmﬁ@alqn SPHRPYnds 0% aéaart h%lprepﬁre#%wéhe process

obu conditions are used; or d) converting
tgﬁsgﬁ%éﬁo%eg&\gvl n a conmpound of for mula VI Viwherein R2,
R3 and R4 are as defined in formula I, into the group
Rl as follows: dl) converting a corrpound of formula VI
wherein Wis [(Cl-C3)al kyl]-SQ20 CH2-, CF3-SQ20 CHz-,
aryl - SQ20- CH2- (e.g. phenyl - SQ20O CH2- or
/ Mol yl - SO2O- CH2-) or hal ogen-CH2- into a conpound of
Phep hpanuh aofl thehsomipouRd si of foetneubal yl - met hyl wher ei n
the heteroaryl contains a basic nitrogen atom or also
het er oaryl oxy- nmet hyl or heteroaryl am no-net hyl, by
ABBeYiaAbnsM th the correspondi ng heteroaryl,
hydroxyl-heteroaryl or amino-heteroaryl derivative in
a solvent like THF, MeCN, DMF in presence of an
Eh@ﬁqﬁ%ﬂ%@@r@\u@wna@rmd shroughoshihe spedifieation apg dhe examples:
36&1!1{1 0C and 80C; .or d2) converting a conpound of
la VI wher 8¢HC®#i0s" N3-CH2- into a conpound

AD-mix o 1,4-bis(dihydroquinine)phthalazine, K3Fe(CN)¢, KoCO; and
K>0s504.2H,0

AD-mix B 1,4-bis(dihydroquinidine)phthalazine, K3Fe(CN)s, K,CO; and
K>0s504.2H,0

Alloc allyloxycarbonyl

aq. aqueous

atm atmosphere

9-BBN 9-borabicyclo[3.3.1]nonane

BnBr benzyl bromide

Boc tert-butoxycarbonyl

~-BuOK potassium tert-butylate

Cbz benzyloxycarbonyl

DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene

DCC dicyclohexylcarbodiimide

DCM dichloromethane

(DHQ),PHAL 1,4-bis(dihydroquinine)phthalazine
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of the formula | wherein RL is
1,2,3-triazol-1-yl-nmethyl by cycloaddition with

wo0sotiseRkli ene or an al kyne derivative in the PCEER0@#52714

of copper iodide between abouj, 10C and 60C in an
aprotic organic solvent |like THF, MeCN, DMF, tol uene
DIABA at a presgigoprdpst WRedicakbaidatd 0 bars; or d3)
converting a conmpound of forrmula VI wherein Wis
DIMRANH2 i nt o angedfisupashydéthylBmideor mul a | wherein Rl
IS - CH2ZNHCO al kyl or - CH2NHCO hal oal kyl by reacti on
DMA an acti vat dighetlylmetdmitie corr espondi ng
aggﬁlcarboxylic or hal oal kyl carboxylic acid obtained
g an agent AJ¢Himghyiformamide HOBT or HATU (G Benz

in_Conprehensive Organi ¢ Synthesis, B.M Trost, |I.
PM3Png, Eds, Pg\"%fémawl%"@é’s: New York (1991), vol. 6,
E. 381), between. -t20C and 60C in an dry aprotic
Hlvent |ike DCURSTRASERCEE © or by reaction with a

rboxylic (e.g j acid anhydride in a sol vent

g%ch as DCM Dl\ﬁkthgfa%kﬁ@gl n presence of an organi c base
as pyridi ne_§:;on 1€ WAl X hap :

B ounde. (1 ur b AP D AR S e lorde
ESI Conpr ehensi vele§kaadpray Tbhaagéor mat i ons, 2nd Ed.,
R C. Larock Ed, (1999), WIley-VCH p. 1932-1940); or
cligr @din@rt i ng diethyhptheind of forrmula VI wherein Wis
NC-CH2- into a conpound of the formula | wherein RL is
h, 2,3, 4-tetrazohed-yl net hyl by reaction with sodi um
azide in a solvent |ike MeCN or THF, at a tenperature

H&WMEen about 0@-Erazalsmectrigrolnhzh&y.fY.R1V iteframethyluronium

4- et hyl t hi azol ¢ 2- reaction with H2S

fol | onedby net h%%%bgﬁ%ﬁ%%pﬁ%ket one in a solvent like
MepN or THF, atpgdenperature between about 0C and 80C
(e.g. as describ é in J. Chem Research, Synopses

&R95), 11, 444p%pxarRr €) converting a conpound of
formula VI1 VII

HOBT 1-hydroxybenzotriazole
HV high vacuum

LDA lithium diisopropylamide
ML mother liquor

MeCN acetonitrile

MeOH methanol

MgSO4 magnesium sulfate

min minutes

MS mass spectroscopy
NaOMe sodium methylate
NMP N-methylpyrrolidinone
org. organic

Pd/C palladium on charcoal
PPh; triphenylphosphine

rt room temperature



10

15

wherein R | | is (Cl-C5)al kyl {e.g. nmethyl, ethyl,
n- propyl, wo-propyl or tert-butyX), aryl-(C 1-C5)al kyl
w@ enogo1isesmizyl , p-nitrobenzyl or p-met hoxybenzyP¢T/IB2006/052714
al kenyl (e.g. allyl), dinethyj;_silyl) or
aryl -di (Cl-C5)al kylsilyl (e.g. phenyldinethylsilyl)
aid RL, R2, R3 gyigkafdd are as defined in formula | into
t he correspondi ng conpound of formula | by hydrol ysis,
S#poni fi cati on gitichyelr ogenol ysis (e.g. as reviewed in
Protecting groups, Kocienski, P.J., Thieme (1994)); or
TBDMS@kr ti ng arecomppldimetbylsfigrobddradel wherein Ris OH
into a conmpound of formula | wherein R2 is OSG3H,
®BdsH2, ocH2oPMBisthyl@moeH 2CH2C00H or OCOR6, R6 bei ng
%?geresidue of a paturally occurring am no acid or of
t hyl ani nogl YHIYQECapRie ounds of formula |
ai ned accordjng, t he abovenenti oned gener al
Eﬁtparation net Hﬁgwﬁﬁén?hen, i f desired, be converted
b0 their salt ly into their
phar maceut i cal |%“3%5:%B§5§ e salts. Besides, whenever
t he conpounds of forrmula | are obtained in the form of
§i§%“f95 %%ign%ggigners, the enantioners can be
S%aga@éﬂ"uér%gm&%¥hods known to one skilled in the
art (e.g. by formation and separation of
Thasd el eompourds Ddlfdrenuda 1 byh Bhimanmhetgred(ih ycardinca with the present
chiral stationary phase). Wenever the conpounds of
MyERHANDY are obtained in the formof mxtures of
di asteronmers they nay be separated by an appropriate
eorpactiag asamppurgd of fesmyla|ll chr onat ogr aphy, HPLC and
crystallization techni ques. Concerning the above
process, the follow ng shoyd be noteg: . regarding

variants a) and c), it is ant by "M tsunobu
conditions” the conditi descr ijbed{i n Synt hesi s
abl
in

(1981), 1, 1-28, and n rein the
reaction is carried out DI AD and
PPh3; . regarding var&hnt ), a—cofipound of fornul a
I1l could al so be replaced by an ester thereof (i.e. a
conmpound of forrmula H G as def&ped above wherein R13
represents

with a compound of formula IIT

R2
R—

III

wherein R’ is C;-C; alkylsulfonyl (e.g. methylsulfonyl), trifluoromethylsulfonyl or
arylsulfonyl (e.g. phenyl- or p-tolyl-sulfonyl) and R? is OH or H, or R* and R’
together form also a bond (i.e. R* and OR’ form, together with the carbon atoms that
carry them, an epoxide ring), or R* and OR’ form a cyclic carbonate, sulfate or

phosphate, and the other symbols are as before, preferably between about 10°C and
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al kyl or arylalkyl), in which case an ester hydrolysis
step would follow the reaction with the conpound of

wo om0l 28 | (general nethods to perform such rREOIB2008052714

have been revi ewed in Protecting groups, Kocienski,

PJ., Thienme (1994)); . regarding variant b), when R8

| S 100¢C Himo2é ﬁ%?@iablyoﬁ@cbve&?&bsﬁtemq@an&%m), Sin' 88 YréRdce of an
(general nethods to perform such reactions have been

r evihergemic baserueh ag Kphgs gr auprganikdesesushias TP in aprgamic solvent
(1994) M rnC rNk NQ7 V.ak | 2C)A - d "

i CAPME S SRRBITRLIT SRR Bon S M GR M geRhadivons
netRIpR3 aidR bbsih@asieinel in fRatiulalns have been revi ewed

in Protecting groups, Kocienski, PJ., Thiene (1994));

o when RO is Hand Yis OH, the reaction is perforned

Bhder M tsunobu conditions (as described in Synthesis
(1981), 1, 1-28); o when RO is Na, Li or Kand Y is
Bﬁ'rﬁ%edibsiﬁé“a?cd 4T forsngpery or med in a sol vent such

as THF, , -dinmethylim dazoline-2-one or DVF at a

t enper at ure between about 40C and 80C, r egardi ng

variant d), the fjee acid/function of the conpound of
formula VI couhde protdcted as kyl or aryl al kyl
ester which woyl d W i

condi ti ons af$e€ h y
(general nethods to perform such reacti

group W
ns have been

revi ewed in Protecting groups, Kocienski, ®.J./ Thiene
(1994)); and regarding variant f): o cqnmpoynd$ of
formula | wherein_ R 2 is OSGBH can be R

reacti on of the correspondi ng conmpound
wherein R is OHwth a SO3- DMF orr®SC3
conpl ex in a solvent such as DVF oy |
hydr ol ysis; o conpounds of fornula I ereiln R2 is
OPCBH can be obtained by deprotection Sf the
correspondi ng conpounds wherein R2 is OPQ(OR)

v

wherein Y is halogen, R® is hydrogen, BF; or BOC(=0)(C1-Cs)alkyl), ,(C1-Cs)alkyl
(e.g. methyl, ethyl, n-propyl, iso-propyl or rert-butyl), (Cs;-Cs)alkenyl (e.g. allyl),
aryl-(C;-Cs)alkyl  (e.g.  benzyl, p-nitrobenzyl or  p-methoxybenzyl),
tri-(C;-Cs)alkylsilyl  (e.g.  trimethylsilyl or  rers-butyldimethylsilyl) or
aryl-di(C;-Cs)alkylsilyl (e.g. phenyldimethylsilyl), and the other symbols are as
before, preferably between about 10°C and 100°C, more preferably between about
40°C and 80°C in the presence of an organic base, such as TEA or DIPEA, in an
organic solvent, e.g. NMP;

R', R?%, R* and R* being as defined in formula I;

or
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and Ris allyl or benzyl (according to the nature of
R, various nethods for deprotection nay be used as

WO 2ai7ewse8 i n Protecti ng Groups, Kocienski, P.,PQT/[B2006/052714

Thieme (1994), like for exanpjse catal ytic

hydr ogenati on over a noble catal yst such as pall adi um
or hydrolysis with hydrobromc acid in a sol vent such
as rﬁ@%ﬂgemc&nﬂ)@na@ﬂwﬁmavhe | atter corrpounds bei ng
referred to as "conpounds of formula LP"; o conpounds
of formula | wherein R2 is OCH OPG3H cap be obtai ned
by reaction of ocorrpou s of formula | wherein R2 is OH
W th di-ter=buyty\ or onet hyi \ N prQesence
of a base such - R ‘

and subsegue

tre: nt vvith_a H h /as

described in J. Med. Chem (2004), 7,@ 188 95);
compounds of formula | wherein R2 Ps;OCOCH 2CH2CO0H or
OCOR6 can be obtained for exanple by reaction of
conpounds of formula | whereinyR2 is OH with succinic
anhydride or an acid chloride of fornmula C COR6 under
standard conditions kpown to one skilled in the

artwhlem‘annﬁvemﬁlabgelal RO mfaﬁealkalammw micbcassNaf &d areki Ry’ is H,

conSSHBLORT B RabE o0V, TR oo St Bgp D, (CoCoatienyi

f oreg! all)y an1qCei0)akkyanct. g?Sbémtyh hanfeesnl o l;b&'hbt‘h@xybenzyl),
R4 represents cyclopropyl and R13 represents alk
aI R n-Cs)aﬂky;leb% si(¢-g1 ,  wimeaiylsihdl krsi |t§11r-butyéd1§5¢rhylsﬂyl) or

2 TEABRORCIEN) B, B ATy ol BECKE R nd € e

I-alpﬁhapmdbythulﬁﬂ difl uoro 8 met hoxy- 4- oxo- | , 4-di hydro

% gr(l]lr I{pqlgy é%é?[; ﬁg)g,%y]lg dtvﬁlt & 2[%5j nd ‘parpe %sdae‘i?ined in formula

1 ‘D’ﬁﬂo@ﬂ%@ B 1116bh7s @d Mi@ﬁﬁbb% J&ié{t@ﬁé’ ard u@é&P

, 4-'di hydr o- qui nol i ne- 3-carboxylic acid; 'ii)
t reat ment of
ot cycl opropyl - 6, 7-di f| uor o- 8- hydr oxy- 4- oxo-1, 4-di hydro
qui nol i ne-

d) converting the group W in a compound of formula VI

0 0
RS
| OH
F N r|\1
o} o} R*

E///,,,,_ C% o
zZ

VI
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3-carboxylic acid with a base foll owed by addition of
BnBr to yield 8- benzyl oxy-

wa2ey018ps opyl - 6, 7-di f | uor o- 4- oxo- PCT/IB2006/052714

1, 4-di hydro-qui noline- 3-carbgxylic acid; iii)
treatment of S-benzyl oxy-I1-cyclopropyl -

- GiHerd1A RE 'R asfet R "\ar6 b i étired Yh RsHriulEr, into w%eesp/ki gs AfloWs:
vvlth aI kyI brom de, al kenyl bromi de, trialkylsilyl

chI [ de 'guz_\é/"f romngg&%élgééml Ig&ﬂleléééﬁw ISb[r(e[ hoFx]kgcia]nsﬁoﬁo “CHar,

Br dEﬁateﬁi);@-CHi rarylFSibzﬂrl ofﬁz- Ke- gxgll)hm?fl ﬁO}z(thH)zr exgntnéyleﬁOzé) CH»-)
enz - - . 1.

2 3F prlhabes it it & gt o e SPRNEE fsihessin Byt hetergepmety

et Ritler&1f 4IRS het@08kyl t‘&ntﬁi)iﬁj b ®a§0Alttd¥en @fom, or also heteroaryloxy-methyl
- benzyl oxy-1 - cycl opr opy

N @rf g@rwlmmmemfﬁy byoq‘tncmm wéth 3he agdstesponding cheferoaryl,

r. | yst

" Y arS3 st 3 RFEERERR) GrighRotied shml Gheamip, Mecn,
- PMwi 1ﬁqird=§éﬁ€eabibﬂi( yigaficaisél sethhysl TRAt . tedpeatuté Between about
the process for making the conmpounds of fornmula XV as

"hefd38dve, it is preferred that at |east one of
the following conditions is used: . for step i), the
solovent is preferably AcOH, . for step i), the
reaction with hydrobronmic acid is preferably carried
outd2\)vk:blhwehty’/ng ®© boropoundaafi fdrmula Wit eherein WO ;(CH,- into a compound

P o ettt USRI, B ILLERRE SFi T i ovetodiion win
pr HoP¥ MM et oraaﬂ ﬁm%é Qfeﬁ{fﬁl\fébﬁwﬁe gﬂe&hc@w RoSE 168id8 -between
about 100Q0C); . step i), dition of water is

pr @beutalfl°¢ amdrﬁof’@dn emtapla’tlc @rga@mpmﬂmnu tike BEIFo M e(@HPMF, toluene

at.ure rmre pre ably at a tenperature
%?Alﬁa&résé egﬁee(nel ({]g{) > 00); . for step ii),
the base used is preferably Li ()—L NaOH or KOH . for

é)ﬁ i), the solvent used is preferably carried out
pol ar _aprotic saqlvent, for

f ord3) e@pyerting a ¢onepod of fesmula VBWEPrepst&s ePHpﬁHﬂymto a compound
cargrifd BHhudtn JHeRIP M EHINBEO Skyl or -CH,NHCO-haloalkyl by

reaction with an activated form of the corresponding alkylcarboxylic or
haloalkylcarboxylic acid obtained using an agent such as DCC, EDC, HOBT or
HATU (G. Benz in Comprehensive Organic Synthesis, B.M. Trost, 1. Fleming, Eds,
Pergamon Press: New York (1991), vol. 6, p. 381), between -20°C and 60°C in an
dry aprotic solvent like DCM, MeCN or DMF or by reaction with a carboxylic (e.g.
acetic) acid anhydride in a solvent such as DCM, DMA or NMP in presence of an
organic base such as pyridine to give the corresponding acylamino compounds
(further activating agents are described by in Comprehensive Organic
Transformations, 2nd Ed., R.C. Larock Ed, (1999), Wiley-VCH p. 1932-1940);

or

d4) converting a compound of formula VI wherein W is NC-CH,- into a compound
of the formula I wherein R' is 1,2,3,4-tetrazol-5-ylmethyl by reaction with sodium
azide in a solvent like MeCN or THF, at a temperature between about 0°C and
80°C, or wherein R' is 4-methylthiazol-2-ylmethyl by reaction with H,S followed
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about roomtenperature; . for step iii), the base used
is preferably K CO3 or Na CO3; . for step iii), the

walovens2gised for carrying out the reaction i SPCT/IB2006/052714

preferably a polar aprotic sojnent, for exanple DVF or
THF;, . for step iii), the reaction is preferably

Caryyi ﬁgthﬂ-lbroﬁlon?etﬁﬁﬁﬁéﬁ@lﬂiﬁ%oti@ht/\/ﬁl%@ MECN TBDC; at-a fediiperature
step iv), the hydr ogenatl on catal yst is prefer abl y

Pd(b@we@n abew@r OSCey@ndvﬁo G he-ghy as odgserbedorinr dactham iRgsearch,

oMt in a mxture of tetrahydrofuran
ang)fye an ]lggsfM%i ’cﬁ44r'n§5>’(ture is preferably a THF Et OH
m xture having a volunme proportion from10-1 to 5-1,
bor exanple 9-1). Preferably, the process for making
the conpounds of fornmula XIV as defined above will be
eos%ntafmga&blﬁ%odndmb@mﬂ@m -di fl uoro-1 -dihydro-
- hydr oxy”~- oxo- Squi nol i necar boxylic acid ethyl ester.
The conpounds of forrmula Il are obtai ned \
(51 ?)-3-(4-benzyl oxy- 3- quorqphenyI)
5- hydr oxynet hyl oxazol i di n-2-8 .
see Schene 1 below),which is tr.
correspondi ng sul fonates VIiIb (
(C1-C3)al kyl - trifluoro
or /?-tolyl)) by reactio

~d ||to i (&

R fepresents
y e.g. phenyl -

1 C3”a|ky|

pal | der*such as

nmet kanesul about -30C and 60C,

prefierably gen abouf’ - 10C and +30C, in a sol vent
like F_e i n the presence of an organi c base
ik or pyridine. Vila (R = OH Schene 1 The

suI\gggfés VIIb are éubsequently react ed between about
30Csand 150C, preferably between about 40C and 80C

Wi tR‘h sodi um azide in DMF. The azide derivatives Vllc

are further processed into conpounds of fornmula VIM

(wher ein R" is hydrogen, alkyhyor hydroxynethyl; e.g.

R [I,2,3]triazol-1-yl) by dipolar cycloaddition

W t h nor bor nadi ene or an al kyne derivative like

ac etlgﬂlrfﬂneR pr Ehygalkyl (e.g. methyl, ethyl, n-propyl, iso-propyl or rert-butyl),

aryl-(C;-Cs)alkyl (e.g. benzyl, p-nitrobenzyl or p-methoxybenzyl), alkenyl (e.g.

allyl), tri-(C;-Cs)alkylsilyl (e.g. trimethylsilyl or rerr-butyl dimethyl silyl) or
aryl-di(C;-Cs)alkylsilyl (e.g. phenyldimethylsilyl) and R!, R?, R? and R* are as
defined in formula I into the corresponding compound of formula I by hydrolysis,
saponification or hydrogenolysis (e.g. as reviewed in Protecting groups, Kocienski,

P.J., Thieme (1994));
or

f) converting a compound of formula I wherein R? is OH into a compound of formula
I wherein R? is OSO;H, OPO;H,, OCH,OPO;H,, OCOCH,CH,COOH or OCOR®,
R® being the residue of a naturally occurring amino acid or of

dimethylaminoglycine.
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propargyl alcohol in the presence of copper iodide
bet ween about 10C and 60C in a solvent |ike THF,

wo aloaenms2or EA at a pressure between 1 and 10 PEF/BEB20061052714

anot her approach, the azides_34.lc are either reduced

catalytically over noble netals such as Pd/C under

il rRapouh@t Weedrmlault obtinan Qc&@@n% NtoathRO b Rinehtidifed general

THF, MeOH or EA or reacted with PPh3 and water between

pispyrtiaometheds 10 then, 4f dasired e dopkerteflHto thgie saltss amd nefgbly into

rinaer 1 e t by reaction with an

glgirin@a e%g?fl%c%#y %F &g%alggeosr%?%s pondi ng al kyl - or

hal oal kyl - carboxylic acid obtai ned using an activating

Bgsdds, adenssc thelvothpahndscof forrgula DGEe obiblted HOBE, foltA b mixtures of

or g carbgoxylic (e.g. acetic) acid anhydride to give | )

PrRBtEBRTo thseRnaBHOmEF eah Lo JFP ate&wé\ngirﬂé/tﬁ@% lnogyn (o ong;skilled in
! ok o i fhefi LRYofh h

PRI b oA PUSSEL IR by oty

oeact ¢honl sfatibnax Ghades t Whemev20 Bearodhpb06ds offoamdlayl grelobtained in

ﬁ]gl %1ent ?/uch as l\(/g.CN or DME. The corbes onding,nitrile .

r 1QFEY of miyes jof diasieromers,ithey JoRY; B SePpigled; BY ggn, @ppropriate
&&ﬁbihat?oxﬁoiﬂsiﬁcatgemﬁbmém\g}afﬂ§,rIlma(cIaﬁ& cNkstafliAf ok RBRRiGRAQd
inJ. Og. Chem (1950), 15 1082-92. 'The internediate
nitrile VI1/ can also be transforned into the

Congesripg i abgve progessi the felowiag shoubdhbeneted:H2S and
subsequently reacted with nethyl brononethyl ket one
Feacdganding vadentp @) aoid chfit fsomeanit yYMitsupsbu- conditions™ the conditions

4- net hyl t hi - 2-yl ~net hyl d i bed..in J. Ch .
soescibet y 35ieis QoRLT 12428, SRR, foRGiaPs gre e reaction
cans BeribdibtR theravats SEDIADang PPREUNAS of fornul a

VI1/ in which RI= pyrazol-1-yl (X1= N and X2 = X3 = X4

2 i | T 5 f =

% ardlhgtzv_'éfgﬁrﬂ ('11;)<Jltf_1é’ l):&rﬁﬁg\md@ fgln%{ﬁ% H)I(%b@ﬁ%@%g;reﬁ'ﬁ%eﬂy an ester

tetrazol - = = X4 =
r edlereafn(ini & vomppambbe fomuleiliaavdefinadeahore twheedin R'Asepresents

described i nt hesi.s (1999 , .1613- 1624, ounds .
of 3131 AL Py T ST S5 P ehiet RI4SEDFR S el FOTEvg th reaction
Pr epied 8@ dobpduhd 6f fdthRildTHlg8hc®al methods to perform such reactions have
hydr oxynet hyl - oxazol i di n- 2-one derivative Vila (Schene

1) baen revieweddn Exgtetiingegronnsy Kogienski, 1. Elugme 6194));
prepared according to J. Med. Chem (2002), 45,
2 5dga6@ing vadent B), whom&Sus oconHj an edditiasal rdepioteationstep is required

TR oR b P OaES SARACEE! bl Povecing
VUdrdugshR 8¢18#ke, 3L B PHibihe (1994));

¢ concerning variant c):

o when R'%is not H, an additional deprotection step is required (general
methods to perform such reactions have been reviewed in Protecting
groups, Kocienski, P.J., Thieme (1994));

o when R’ is H and Y is OH, the reaction is performed under Mitsunobu
conditions (as described in Synthesis (1981), 1, 1-28);

o when R’ is Na, Li or K and Y is halogen, the reaction is performed in a
solvent such as THF, N N-dimethylimidazoline-2-one or DMF at a
temperature between about 40°C and 80°C;
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hydr ogenati on over noble catal yst such as platinum or
pal | adi um on charcoal in a solvent |ike EA or MeOH

wheireeiszeabout 20C and 60C or by treatnent w tPCHIB2006/052714

hydrobrom c acid in a sol ventzssuch as AcOH between 20
and 80C. Conmpounds of fornula IHo wherein R2 is OH R7

KS r&BhD vaftdm d)th8 Gred lakid! fundtionfdfums dinld of Fortduld VI could be
i ke phenyl or /?-tolyl are obtained (Schene 2) from

c orppefacted anan alkylar asylplikybesigreyhdeihwrgldj then-baemorad undgy standard
wth t. e ndi ]y or i i n enc

ot AR BERBRAReT Ul PR GhAF8, B BERE RS rm such
DCleqetiondfraviedicé® edviewlddGn ProteStig: groops) Blobidasiaf P.I.oThigh (1994));
H b can be used for the preparation of the spiro

oxiadne derivatives of fornmula Hc, which reaction is
carried out under basic conditions (e.g. with Na CO3

n regasding #atiantifke DVF). Conpounds of fornul a

wher e = j ned o f f .
e of v ol R UESAEODROSPORME o v v vy

groups ( PQeattiat ofihe cheespdiding compdithde ol €rula I wherein R* is OH
nmet hoxynet hyl or 2- net hoxyet hoxynet thI ethers, allyl
ethers, trVihia$QiPYF et h@s-pyriding cemplez dn arsglvephich as DMF or

formation lbed in Protecting
gr oups, Ko?ﬁgr?égig},ﬁysgh??ﬁﬁ%&g%{s( 1994). Conpounds of

formul a d | cangounds aifrfoRhdlai k wheredd IR7| isoDPA5H ahk\pe abigined by

R7 is PG are prepar by i ntragnol ecul ar, ri closur

ei t her und@@rﬂﬁ%@ﬁm@ge COHETRONS C(OWPQHH%WH%WG-]?% brOPO(OR),

after tr anﬁ@k%kll?ﬁopﬁen;z(pﬁ((aﬁédrﬁﬁﬁyto FhE RhtRte SURCYArRils methods
I a Y2 is OH)

of conpound of forhula I wherei'n into its
al kyl - or forytematettiomtmgy hedesedasi wveovedi tin diretestingy Groups,

as Na2CO3 gr .DBU.in a solvyent |i HF . or bet ween .
20C and 1066 BEipatindLs of N ROF) | A% ar10%) SEgRe  catalyti
prepared fRRIFHENTRON BT aQfobidéaia sheffasfifiadiuth othydrdlysis with

by intranolecular ring closure in ﬁresence of a_strong
base such hyirekmemic paid iDBUselvenrinsughlesl AcQHkwhen Rt is. bangyl), the

the partic case .e] “ 0 h I
conneot ed” LB esAREn0RERL Rudie B EormbdiRf fEforff 1
conmpound oéorflpmgiui ag foi(ﬁhu}asl whdrtia® g (IGH| ; zmrlgepgbﬁeambabbtained by
asymmetric cis di hydroxylation to yielad t ; . .

cor r espondieAgHiaiopumReuBds ehformpls ﬁl‘r"h%.em\%eﬁ QH pvithndf-zer-butyl

R2 togeth eEhl?ﬁFx[(?}lﬁE lp%Sﬁ%?géi ilﬂgyresteﬁge 5£5 Bhdel §9h A€ (Na%f‘ %n("é& solvent

derivative o freated wth an aci
gi ve t he carchesmivHionJHOambsubsequent tosatmeérst wikh @amineral acid such

wherein R2 = d.R7.=.H Alternativel C unds

of as hy%;loc%li]oric acid in an organic sgllvent su)éh as %Kp (%s I;}escribed in J.
Med. Chem. (2004), 47, 188-195);

o compounds of formula I wherein R? is OCOCH,CH,COOH or OCOR®

can be obtained for example by reaction of compounds of formula I
wherein R? is OH with succinic anhydride or an acid chloride of formula

CICORS® under standard conditions known to one skilled in the art.
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formula Ilia wherein R7 is H or PG can be obtained
from conmpounds of fornmula Xb (wherein R13 is H, alkyl

w@eooaoyised kyl and R14 is H) after intranol ecul B€T/IB20¢5/052714

closure in a solvent |ike THFy_NVP or DVF between 20C

and 100C. If R13 is alkyl or arylalkyl, the free acid

of formula Il is |liberated according to standard
PhoiRentiSalSofias & heWgilodes fr alakidgl Wy ififeBti@Eates in the synthesis of
Koci enski, P.J Thi ene (1994) (e.g. hydr ogenat| on

eRTHRIN CRINEOUNES Oﬂi‘psmﬂlaﬂemrwly theqompotndsaf iRERta gV TFA

or a solution of HO in an organic solvent such as THF

or MeOH for R13 = tert-buty\; @cidig or basic

hydrolysis for R13 = nethyl Conpounds of

formula | Xa are obBai
7, 8-di hal o-1, 4-di hydr @
acid derivatives X1l
hal ogen atons and R .
reaction with the pyrrol{dine’derivatives of fornula

XI (wherein R12 is O P @nd R%4is Hxor OH or R12 and

R2 together are connected to forma double bond or R12

and R2 toget her form an acetom de and the other

wherein X aaddl dwtioedporsedt, flianing, ROtepresemnts vdeOpmpjalrandsR Rivgpresents

svh ot Fabtifl THERIGHRARNL PordtneBimehoibensyl or

Qtreyedlzd0C. Conpounds of formula Xa are obtained
Schenme 2) by reacting 8-hydroxy-7-halol,
%ﬁ Pf&g{sq:ofh pPisie théfb@lb{,,li}?%ﬁ gsar boxylic acid

vatives Xl V- either al cohol derivatives of
4-&d ]
hor it of SRR RS o851, 8 Al BGuinotne

used 3arfbexylénadidi withr Dychﬁbrbﬁg: gridu fdlowédCcbe raﬂﬂitl.onpdf water to
Thi ene, (1994) Mt sun u conditions or with t

cor r e¥8hdi ng 1a<rylsﬂ1pr<my1 Briytli fggror Sahagiony &rm%onb4:si|ﬂz:ya1ﬁ<efﬂuln0hn6-

X1 obt.aiyae &gr reaction with a
(C1- C3) al ky?lca{fonyl hal i de (e.g. nethyl sul fonyl

ﬁ\]/bl uenes uﬁ# onyl ¢ t81 Iu lé r S’gb%) (g)g \%ed’g%‘hhﬁ%?ﬁyf@%“ 03506104&d1hydr o-

pr ef eqmbblynebiet:memylaimm with @Gas fblloR@E by iadditios of BaBf to yield 8-
like THF or DCMin the presence of an Qr gani c .base

li ke b@&ylﬂxyﬂywcm@yl piluaers4-vrotld-Aihydroxgringting-

H) argcg}% y renoval of the protecting group of
t he conpoun formula Xa (R14 = PG using

iii)  treatment of  8-benzyloxy-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-

quinoline-3-carboxylic acid with alkyl bromide, alkenyl bromide, trialkylsilyl
bromide or chloride, phenyldialkylsilyl bromide or chloride, benzyl bromide or
chloride, p-methoxybenzyl bromide or p-nitrobenzyl bromide in the presence of
a base to yield 8-benzyloxy-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-

quinoline-3-carboxylic acid ethyl ester; and

iv) hydrogenation of 8-benzyloxy-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-
quinoline-3-carboxylic acid ethyl ester in the presence of a catalyst
to yield 1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-hydroxy-4-oxo-

3-quinolinecarboxylic acid ethyl ester.
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standard nmet hods. According to the nature of the
protecting group, several strategies may be used to

waevaskisehe am no group, such as using TFA i n PCEIRAGF052714

of Boc and Cbz or hydrogenol ygi_s using a catal yst such
as Pd/ C and hydrogen in the case of the Cbz group.
Seh@itiing G Resds Forahallifg Mé RmpPounies Plofmith X1ansk &findd above, it

bot h are prepared fromthe correspondi ng

s-prefergd thabaideast pneyefi the édlowingspendiians ds weedmmet ri ¢

di hydroxyl ation using AD-mx a or b (J. Og. Chem

(1L d00step H.ithe 291680t s fiteferably MaOH;al cohol function is
optionally transforned into its correspondi ng
sulfoortpei)pyhe ecuetion nvith tliydmbr@hicyhmd) ris gprgferabiy foamdd out with

chl ori as described a ounds f for Xl
méwéxog’rm WHYINRYAtFDP &klAG v IBFAY pagporomic acid
f r '?1? treén eraturﬁyalboy%f 1‘%%1{1 htelingera e, p%/nrdr OO{e dplﬁgeé‘gl?lg yﬁ temperature

amaboiqﬂﬂmmnmpf@(mglabeetmmcpr epared according to
Tetrahedron (1997), 53(2), 539-556) after treatnent

Wi tfbr bep i), thaadditigriof evasal i @réfetbbhcatied bt ar a Eﬂﬁmp@iiture below
with TFA neat or in an organic solvent such as

mﬁa@aﬁ%p?fﬁmma%mrmimw.aﬁ a P AYreBbove rlﬂloaﬁven 5°C (e.g.
%8{:’11[1 are prepared from 8-[
thylethyl)dlphenyIS|IyI]oxy]nethyI]

.’ {g dﬁ%}?@l- d paks S&'&?ﬁkﬁ% L)iOH NaOH or KOH

738 ane (prepare aCcordlng to

FEIRUFD b e SEPR Yo o Btk it SR heflel S ppiven, or

Ve GampR DmatHRf the benzyl protecting group (e.g.
by hydrogenation over a noble nmetal). Conpounds of

feor. I ' :
fﬂ%@%)ﬁgpar gagaiti%n%?%ﬁﬁr R peRlhH LA e @A R Q'ﬂéi‘nﬂ:gathl% that is

are from
2- [abptirobmdemperatprest hyl ) di met hyl si |yl ] oxy] met hyl ] - 4- me
t hyl ene- 1-pyrrolidi necarboxylic acid
&, Yorstepeiii)ythe blselused isgre ferabbpks@0; acdaO0dng to J. O g.
Chem (2003), 68(10), 3923-3931) after Sharpless

86 o1 elep | if), dhb s Iventy hisddi fon dasdyihg AR- thie Xedtioh iB-préfrably a polar
Og. Chem (1992), 57, 2768), selective protection of

t h@ppticrsahient fersample PMForddi st abl e prot ecti ng

group such as benzyl or Alloc and renoval of both the

S Ifot stepdii)Bte 1eacsioncis ipnefergblyugserieshaerat aciemiperature between 40 and

co%’g&j ons.
+» for step iv), the hydrogenation catalyst is preferably Pd(OH),;
% for step iv), the hydrogenation reaction is preferably carried out in a mixture of

tetrahydrofuran and ethanol (which mixture is preferably a THF-EtOH mixture

having a volume proportion from 10-1 to 5-1, for example 9-1).

Preferably, the process for making the compounds of formula XIV as defined above
will be used for making 1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-hydroxy-4-oxo-3-

quinolinecarboxylic acid ethyl ester.

The compounds of formula II are obtained from (5R)-3-(4-benzyloxy-3-fluorophenyl)-
5-hydroxymethyloxazolidin-2-one VIla (WO 2004/096221; see Scheme 1 below),
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Conpounds of fornula XI wherein R2 is Hand R12 is OH
are obtained by hydroboration of the correspondi ng

wa20020mgk8 dene derivatives of formula X1 wher BCHIBRA®/052714

and R2 forma bond w th borang-di methyl sulfide
conpl ex or 9-BBN as described in J. Am Chem Soc.
whRA8ik, trédforMed lintof 1 |c§1\1\@%)oﬁ&"mg e Adtesd V11 Bwhdréih ORE Represents

protecting group. Conpounds of formula IV are obtaine

(Schontky) triinoreragthpl et arkly (€@pbands obip-fobirlhuby roagtion with a

g@ '-eggalﬁ%ﬁ,ntgﬁfu%o L}]%',]I bﬁg}gl-glg@%iyl ﬁeﬁﬁa%%@ﬁ ad fnegfahgshﬁgn§lnchloride
i ot'gani c so Vent sugd S or nTan organi c

BétvéemntabsuiCi3088 #idhe0°Q rprdfidrably bef@en . aboatp0OAT andf+30°C, in a

formula XV _are_ obtai ned by coupling . . .

splygi liks F HE- 91 P @M ingbe priesiaee ofjamenganic hase like- B4 oF pysidine.

ic acid derivatives of formula XIV with a conpound of

formul a XVI eitherounder FM t sunobu conditions or after

prior transfor mgt,i(on he primary al cohol function

of XVI into [tslggm reHong yl ate and treat nent

wi th an i norpasi cbase&=uch C33 or an organic

base such as DBU. Conpounds of romula XVl are

obt ai ned by reacti ng™®&dfpound of formula X1,

wherein R12 and R2 foym an epoxide or R12 is OH and R2

is H w e

condi tli ons described for the reaction of co oun,d@ of
fornmulYa Il with compounds of formula IIl. Sthe ?/

Co n f. formula V are obtained (Schgene_-4

reg%q#ngﬁg% ounds of fornmula XVil vvit;':]‘}h(jErfg b

7, 8-dilhal o-1, 4-di hydr o- 4- oxoqui nol i ne- 3- car boxyl i c

acid derivatives of fornmula X II tmder t he samsL

condi §ions as for the preparationyof conpounds bf

formyl a.L¥g. Conpounds of forgpla Visar e phieRaL eg by
deplrrréc')ﬂ 2%tl§32n of conpounds of \?}cj)rRrruI)%\xke\kf usi ngf 19)
la LP

st andard net hods. Schene 4 I nternedi ates of for
LP whé¢rein R2 is O(OR) and R1, R3 and Rr are as l

definéd in fornmula | are obtained by reaciion of

compound of formula I wherein R2 is OH w meither \
00; RAL /b \wher ei b, W - nmcor?) v R = ¢ j( viig R=+¢ IE
S N~

R H

Scheme 1

The sulfonates VIIb are subsequently reacted between about 30°C and 150°C,
preferably between about 40°C and 80°C with sodium azide in DMF. The azide
derivatives VIIc are further processed into compounds of formula VIId (wherein R’” is
hydrogen, alkyl or hydroxymethyl; e.g. R’ = [1,2,3]triazol-1-yl) by dipolar
cycloaddition with norbornadiene or an alkyne derivative like acetylene, propyne or
propargyl alcohol in the presence of copper iodide between about 10°C and 60°C in a
solvent like THF, toluene or EA at a pressure between 1 and 10 bars. In another
approach, the azides VIIc are either reduced catalytically over noble metals such as
Pd/C under hydrogen between about 10°C and 60°C in a solvent like THF, MeOH or
EA or reacted with PPh; and water between about 10°C and 40°C in a solvent like THF.

The resulting primary amine is acylated by reaction with an activated form of the
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is diisopropylamno or hal ogen and R is benzyl or
allyl in presence of an organic base such as TEA or

WO/ odises opr opyl - phosphor ani di ¢ aci d di benzyl P@¥/1B2006/052714

diallyl ester inpresence of tgtrazole or
4, 4-di cyanoi m dazole in a solvent such as DCM bet ween

cdrBdsp@iting By T- O haiakyR¥arBst Rt dcRNobthinBd LiSihE 2k WediVating agent as
hydr oper oxi de. The foll owi ng exanpl es further

f¢scribed abavet Gma ﬂ?@?,aEEQ,_cHO . HelPhar m&ng}i_@ 4¢-Byacetic) acid
Bt REPBHA bt AR bR Rkl B b

C. Al analytical and preparative HPLC investigations
The ndfonatel VHD cpindes esnvatrted it ftle corebspondige h¥tHIEl deBvithgedIlf after

col ums, Analytical HPLC investigations are perforned

BACHRVER @fa&%ﬁ?meﬁ% 2y &Créwi 1G5t 1 2 g1 el jpbeenp puchzasgVieCN or
- r Q) 3 r . .

DM 3 coptosbRlfhe FRERERLMELY VIV, RGR WIG G aridg o give the

tRi 3p-petakel- -y Middvative Viilgaas\desdrived gm Jofrgt/Ghe. 51950),t15, 1082-92.

Ehe st il Vi et RO e b€ SUTgPPRdIng thioamide
b% fe;aéff()ﬁ With Y55 @RE Qdequently 4odcRedlRith Arckilyd Bfdindinéthyiketbne leading
- X -

® pompo@idsr ¢fafermula WIHe Ry -dorgthylthisrel-Bylmpthyhe av dpsasibed in
| 1. 16- - 4- - hexahydr o-
%B%V%%iggRxgﬁﬁg%%ﬂ@§§f%%%%9ahgﬁgngn[h?ene-

3-carboxylie acid: Note: two synthetic approaches,
Thesulfypptes MIH, Bad bel ffiher oavirted ties comperhds of earhivds VII; in which
R aumiohicrt RN BREL S0 P2 GRTRRAS 2t (RS =N ang
5R) - L 3§14 ugra- 3) - L _
K L Rne ALY o oy sttt WA Byrazole o

{ehnA)le, Fespet iy tak descaibed i BmzisinX §9B)F9, 161 D1 pBeny | ) - 0x

azolidin-2-one ( 1 g, 2.92 nmol; prepared according to

2004/ 096221 d 5- ngr boy nadi ene 9.93
Rpyuds oo el Tt RohfiEipad pmelyiire pigpared from the
ﬂhmaﬁtmmyﬁ@ﬂgl-gﬂmndﬂz-bﬁ@l WeliatdveS Bl &(SBRéd "B with a
residue was stirred in EA. The crystals were coll ected
hydrexy-hetgroani (ard3-dioxazplolrpropared asaording ta/.dVed. 90Bny (2002), 45,
&M%S)Oampelr n[blitgl%olbgl' conditions as reviewed in Synthesis (1981), 1 to give

compound of formula VIIj.

Compounds of formula IT are obtained from compounds VIId-j through catalytic
hydrogenation over noble catalyst such as platinum or palladium on charcoal in a
solvent like EA or MeOH between about 20°C and 60°C or by treatment with aq.
hydrobromic acid in a solvent such as AcOH between 20 and 80°C.

Compounds of formula IIIb wherein R* is OH, R’ is SO,R", R being alkyl,
trifluoromethyl or aryl like phenyl or p-tolyl are obtained (Scheme 2) from compounds
of formula ITla wherein R’ is H by reaction with the corresponding sulfonyl chlorides in
presence of an organic base such as TEA in a solvent such as DCM or THF between
-10°C and 50°C. Compounds of formula III/ can be used for the preparation of the spiro
oxirane derivatives of formula Illc, which reaction is carried out under basic conditions

(e.g. with Na,COs in a solvent like DMF). Compounds of formula Ila wherein R’ = H
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1H NMR (DVsSQd6; d ppn): 3.85-3.88 (dd, 1H, J = 8 and J
=6, NCH2); 4.15-4.23 (dd, IH JI =J2 =8, NCH);

wa2®@1047838 (d, 2H, J = 6, triazole-CH2); 5.07-BCI/IB2(06/052714

IH O CH; 5.17 (s, 2H C-CH2)y. 7.09-7.42 (m |H,
H phenyl); 7.26-7.31 (m 2H, Hphenyl); 7.35-7.50 (m

&, obithiRéd Fom c01¥1 dinds Sof foHnuid‘HI[a' @Ké}bﬁ) R’ & P6. (ISpidatprotecting
Htriazole). ESI +): 369. | .

EHRps 3(1(@)flth?©r an.- thedr ey - m@n;ﬂHP 5e[h|ers2 Zathoxymethyl - or  2-
HeRAIMGRARARN s, 2000 Shefs, HIRERALC 2K, 3P EH (ks heir

Bffhatidn @hd Trelnbil Qe Bdedctiedl Bt Protesing ngteips] Ieddiﬁnskl P J., Thieme
hydro en. The reaction was further stirred overni

(H9%k & omponnds eformpia Iégt(mhygefn Resis H.alket 0a aaflarﬂcylmé R’ is PG)

oo B ARG g Do L P NIRAIGE SORAHAR (b

¥0lis ©Hger, daﬁeecﬂransfdﬁnatidv[ oHthef primatydal&hol fofictivat & ¢ahpound of

forrelh & st 4 i OFD i ciopcarsbulloganendet i gonditons

YRR At Ng{(ﬁﬂ, NDBY il sk 11RO TR WRDMIE! E&&E&ﬁz@@ and 100°C.
conbined to the first crop to afford 8. 14

Chmpewpiscofeformulplimdan bR pmefrom qqmgounas 85 femmilla Xa

%1_1‘%5 ('%Xd‘i!: wltr?@f)i}%%smg %loa.ge IH)reFef_rfce &' bgf_rwzba(se such as NaH,

BDALDBO %r @fallit alikbx3/188Yin)the pariCulad dase'd?herém? '2,.and R? together
H phenyl); 7.77 (s, I'H triazole); 8.16 (s, |H

e gmp@tyd tg. fpgm( g dqubie porechothy . remitnqgspmpoulgkg)f 1formula IXb is
#b@eclté or : @se&é%%%ﬁﬁn%%% g ¥ r(ﬁﬁldr&ﬁaﬂ%n 1!0) y19ﬁt tﬂ@rb%hespondmg

é&ﬁpo@d(dferbﬁmnu THth - WiheR R1Y bnds RF aspekiex Yomi biy bietdnid®tthy kesulting
ene- %Jrol i dine- 1-carboxylic acid tert-buty\ ester

peetonige derivaiiye o formuds Mileds treated Jathean aqid 4o give theycgrresponding
2 4 7 of;
PR una S Poimuid g ittt R L OpPbhTR” . ity Bippounds of
formaota th whereﬂt Rf isH @t P@Q@@n fherobkihed frbm comgmiundnof formula Xb
xt ur orat 1ed ressu and th
Crein B SRR P s o LR " S S SR BamplsRuler fink Piogure in o
§<¥1Vé& Hke THET, &le drmdoeWeJn' pJideziAC O dﬁlea iSAIKGPEP arylalkyl,

dry nitrdgen and
the free acid of formula III is liberated according to standard procedures as described in

Protecting groups, Kocienski, P.J., Thieme (1994) (e.g. hydrogenation over Pd/C for

R" = benzyl; acidic treatment with TFA or a solution of HCI in an organic solvent such
as THF or MeOH for R" = rerr-butyl; acidic or basic hydrolysis for R'> = methyl or
ethyl).

Compounds of formula IXa are obtained (Scheme 2) from the 7,8-dihalo-1,4-dihydro-
4-oxoquinoline-3-carboxylic acid derivatives XIII (wherein Y' and Y? are both halogen
atoms and R" is H, alkyl or arylalkyl) by reaction with the pyrrolidine derivatives of
formula XI (wherein R'? is O-PG and R” is H or OH or R'? and R? together are
connected to form a double bond or R'? and R together form an acetonide and the other
symbols are as before), in a polar solvent such as NMP in the presence of an organic
base like TEA or DIPEA, between about 30°C and 100°C, preferably between about
50°C and 80°C.
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dried under HV affording 3.36 g (95% of colourl ess
crystals. 1H NVR (DVSQd6; d ppm: 2.35-2.44 (IH m;

WQ@2®0027888 (1 H, m); 3.54-3.84 (5H, m); 5.4 (| HCEB0@/®2714

(s, IH); 9.95 (s, IH. M5 (EYst): 114.1 (base).I.A.iv.
| -cycl opropyl -6, 8-di fluoro-7-((2S)-2-hydroxynet hyl -

@bﬂ]}ﬁbﬁﬂﬁ &Y fdrluladXal are obtained (Scheme 2) by reacting 8- hydroxy 7-halo-
yl ) - 4-oxo-1, 4-di hydr o- qui nol i ne- 3-carboxylic acid

éﬂr@xhyd;gﬂe(pxo -quinelingt3-earbeoxyle. gqugdq;'fvatlves XIV either with alcohol
f. h
b L ol 18 StpER, B AU 100y of

bﬂhtne pegeldtiige gtoups ithay (hbw@éerg))e IlrsedNM's’ fe¥igWed ﬁﬂ(ﬁ’rotectmg groups,
3d|msthyl 2- |mdazoloneé\& was treated with

&aﬂee%ﬂ (BJ-68higyre AhSPD wrder Mbitsyng thmndat#mlswéa’fleluthsworrespondmg

T 0 t d
%—1 C an%?)?hyifse%dé |goor11c ﬁnh?extrag%ltogzg&ll ea até]?er %{fgh.@%(‘l%n with 2
NNFCy)mlkylsu]&prmi ahbde (nglemethelulfey] mhmmla) e, ayhsulf@yl takide (like
EhD1 85 artohsBeutpRy ooy areen Pou: ab Grand "G, Breferably

Bét%é@hl?ou@ VAP MEBEOIH a rs@l%‘ﬁﬁﬁcepfﬁﬁ A TREM ii8he presence of an
residue was stirred in an ether/Hex m xture. The solid

orzsnic baseclikesBEAr pytidinatGCampamds df fosulaXk €R\& H)oare obtained by

EmeaahebyinnibBoe draite” Bitmpasct RE IS madiE 557 EO) using
ﬁén@!r&' %chod-ghﬁcé&kl gatﬁtthé mafiré QN $haBrotectifg lpiipe devsl strategies

evapor at ed under reduced pressure. The residue was
gw e aged t vmngasle sheragnige Berup, suchas yaing diigpinghe gasg of Bee and Cbz

t
G iR Gof bR dhind # S Bk s B %ﬂdﬁﬂyﬂ%&%ﬁ FpEig o fhe Cor
©1-1.79 (4H m; 127(3H t, J =7.5); 2.55 (IH,
"2.75 (IH, dd, J =8 and J = 12); 3.40 (2H, m);
3.90 (IH bd, J= 12); 3.95 (IH m; 4.22 (2H, g, J =

7.5);re4. 27 (| 4045 (I'H, bd, JRZ_ 12); 4.75

=4), &, 1o 7. 62 b = 2 @ .
. (I'H, AA —PG
-cycropyzop = éHagro 16- net hyl ene- 4- QX0 N OR?
117 heg«ahydro-
a- I, 14-di azga- cycl opent af a] p,glenantiw ene- 3 Gar b

oxylic acid ethyl ester. A solution of interped ate

ATV 2,78 g) in |, 3-dinethyl-2-imdazal, dinone (H.8
ed atPrt with NaH (230 py /HIh Jon o
ang® noni t or ed by/)@'\'
0 N / OR'®

n1 R r
Y2 N OR'" R'

R4 ya
Xa \ R Xa R"=PG

R2 0 Xp R"=H

R3 R7/O N O
o)
N / OR'3 \
11k (R? = OH; R7 SO,R'%)
I
o N OR'® ’

m RP =1 TMle

[

Scheme 2
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HPLC. The m xture was diluted with water and the solid
filtered and dried under reduced pressure to afford

w@2@7/0t7808 pal e yell ow solid. The M. was furt hB€T/IB2006/052714

purified by chromatography omgSi O, using an EA/ DCM
1/1 m xture as eluent. The relevant fractions were
CBMpEERER o fRRRMANARP FitfePsin URTE &ind U MG EBbtR (1 Sd#é HrephR&1 from the

residue was crystallized froman EA/ Hex mixture to
edrtaspending 4vgpethylidérre- derivasivesn|byd Shampless apy@mtrlq dityydgpxylation

é%?g AD '%IEIX &"\6'; [35(?'\/5%1 ?F('f’letq"r Eﬂ%}mﬁof 2’1&812 1151a13{ a)ﬁo}m?gmctlon is

tﬁ)'iaﬁ* Hansbfgnneh intolifs &ﬁf&sﬂoﬂl? sulfdn#e bly!rbhction wAthrarBalkyl or aryl
T 65 ( m; 4.05(IH m: (2H q. J = 7.5); 4.40
sulfenybddon@eas@sqmd@b&velz) 4.70 (IH, dd, J = 3 and J

= 5.10 (2H, s): 7.44 (1H d, J = 12); 8.41 (IH,

mpgﬁufs B¢ fo)rmlll_gﬁf ﬁld%'%:ig_ I 1\ziand (Rz%orm a double bond are prepared from

cyclopro

%JghﬁIrOX%nééhﬁy-ilgﬁmlh?leh&yl}fyrmlidmedarﬁoxylﬁ adi®, 1,1alimethylethyl ester
exahydr o- -
@Aenfr@z%vsesﬂ&&)we?ﬁt@ﬁ%rﬁﬁéh%ﬁaﬁ%% 53%:586) #isk Jrepignegt pigh HCL in

gﬁ/a ?%ramf?isgﬁf mn ﬁcm%tﬂﬁeopgAt 81: ﬁﬂtﬁlﬁtﬂ‘ﬁéat Q)}?'é?}; I))%m 8(lavent such

was stirre pot assi um
44 DCML. 56 g), pot assi um osmat e dehydrate (0.006 g), K
C3 (0.65 g) and (DHQ 2PHAL (0.025 g) until two clear

CBBRETaicP EPH AL rofrelf B Pl & pih o p@pig e Bropared from
8L, pﬂﬁﬂethyqeiﬂg?g&;phaﬁmsﬂy@]@ﬁﬂn%ﬂhmg 2salhfeﬂ@wt7ctph¢ﬂwn&hy1)

day and treated careful at rt with sodium

by rdiexs- 71amp(r2[434]gqnan¢|6@emrﬁd agcording tat eribpbyrirafetResearh (1995),
ten |
S0 00 48 im0 ! Wil e SO HF S e and

Mak@al offttit beizZyspadctifig groipf(e.et 8y Bytirogddnatién bieor atmdblasetal).

evaporated to dryness under reduced pressure. The

resi due wa r|f| d by chrgpat ography. over Si
GomRgundonph dep ATV, 5 @ ieHisgaBtoupr Ak Rorfs OH are

ol | d a av i}
TR e
bpyirolidinecathakyli¢ 4&de M- dljneﬂtylcﬁtﬁﬂ ester @reﬁ‘ar&) acdordisg to J. Org.
&%H . (200 ﬁ 3 5 3931 e 5 'a18pes ! '5' d% c‘]diiyéroia(?lgtign using
Chey. (03), p3{107pp' 23779310 ftef Aharpless psimipcc
AD-mix o or B (J. Org. Chem. (1992), 57, 2768), selective protection of the primary

alcohol with a acid stable protecting group such as benzyl or Alloc and removal of both

the silyl and Boc protecting groups under acidic conditions.

Compounds of formula XI wherein R* is H and R'? is OH are obtained by
hydroboration of the corresponding 4-methylidene derivatives of formula XII wherein
R'? and R? form a bond with borane-dimethy] sulfide complex or 9-BBN as described in
J. Am. Chem. Soc. (1968), 90, 5281, followed by removal of the nitrogen protecting

group.

Compounds of formula IV are obtained (Scheme 3) by N-deprotecting compounds of
formula XV using standard conditions (e.g. TFA neat or diluted in an organic solvent
such as DCM or HCI in an organic solvent such as ether or THF for Boc). Compounds

of formula XV are obtained by coupling 8-hydroxy-7-halo-1,4-dihydro-4-oxo-
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4.5 (IH, dd, J =3 and J = 8); 4.90(1H, s); 5.05(1H,
t, J=4); 7.42 (1H, d, J =12); 8.40 (IH, s). M5

W@ Ei®r4)7828119. 3. | . A vii. ( S Syi-cycl opropyl - \PET/IR0@/(152714

- hydr oxy- | - met hanesul f onyl oxypet hyl - 4-oxo-1,4, 13,
15, 16, 17-hexahydro-12H11 -oxa-|
ddinglimZ AcabekARE Herl addpivafvR! Bfef&muﬁr CRINDOwith ? @6mPound of

ethyl ester. A solution of internediate |.A vi
faginuianX By reathern@nctes Mitsunghe copditipas) onjafiar prey nransfpmat@@ of the

glqm%lé' lgro‘}Poi ﬂmb:?loﬁ %?S(t\)l &H Scorilpegl { 2 ed Q letlplﬁgd fr %‘?fleﬁt with an

P I ne wasS evapor a UCG ssure an

ﬁﬁﬁgaﬁuﬁommdﬁl aswz@e@l of a@Mnc Bh@- Juch as DB)UEr was
washed with water, 0.1 HO and brine, dried over

58 E{gI v@j; r ed]a? ?(S/&t zg‘g %lﬁ?pzbggg%gﬁgr%&g%p@;g of formula XII,
?]ﬁblrégl RO %W%ﬁ g SHidd Hf R'2R @H('*j‘;ﬁﬂ dR &he, Gv%%l\/@&ﬁpound of
under

actions were and evaporate reduce
formebuld mnda'm‘dae rcead1tiuns dassribedyfor dhd reaetibrf ofocnnspouldd biE formula 11

m xture afford.5 ng (7699 of white solid. 1H NVR
Wﬁﬁ/é “‘Eﬁ?ﬁﬁ? Wézl 01 (4H m; 1.26 (3H, t,

=7.5); 1.80 (IH, dd, J = 3 and J = 12); 235(IH dd,
J =12 ndJF—8)3242(3H s); 3.47 (IH,¢dd, r—11
and 1% 8)/—%. 65 ('kl 3.75 (1LH. dd, d/<—8)

(1 H,_\dg" &hd J = 2 Q8 (IH m; -
= 7'5); 4.32 (2H, s); (1'H, dd, JR-ZandJ—7)
5.52 (IHHS) 7. 44 (IH,xnd, 3= 12): 8.40 (IH, SR
(ESI+): | A viii. (BSJ

Syi Teyetop ~ R13-fluoro | -tl-fluoro-H Ryi-oxo- -tl
Sltri |-l .

yl m&t hyT - dKazol i di nb34/<yl) f vethyl ] - 16- hydr oxy- 4-
oxo- 1°4, 71315, 16, / A 2HEL T

14-di aza- cyclopenﬁa[a]phenanthrene-
ethyl ester. A solution of i ntermedi ate NA/Vi | (99.3
ng) and internediate |. A vii (%56 nmg) im-DVFXY2 m) was
treated with K2CO3 (55 ng). The reaction ¥ '
at 80C for 5 h and nonitored by HPLC/ MS. Theg=sol vent
was evapor at ed under reduced pressure and"the

Scheme 3

Compounds of formula V are obtained (Scheme 4) by reacting compounds of
formula XVII with 7,8-dihalo-1,4-dihydro-4-oxoquinoline-3-carboxylic acid derivatives
of formula XIIT under the same conditions as for the preparation of compounds of
formula IXa. Compounds of formula XVII are prepared by deprotection of compounds

of formula XVI using standard methods.



resi due was dissolved in DCM MeOH 9/1 . The org. |ayer
was washed with water and brine, dried over M\gSO4 and

wo pdovetse8 The filtrate was evaporated under redUDERA06/052714
pressure and the residue purijfg.ed by chromatography on
SiO, using a 9/1 DCM MeCH mi xture as eluent. The
rel evant fracti ns vvereFevaporat ed and the residue
crystallized f Al Hexgm xtere to afford 73 ng
(54% of a b |g 1N
0.9-1.10 4H (3H 5) 185(IH dd,
J=3 and JR“12) 245(IH, dd 12 ndJ:8) 3.55
(IH, dd, J = 4 and J = 8; 3.60-3.95 ( M 4. 0- 4. 25
(7H, m; 4.55 (IH, dd, J= 2 andol =3); '4.85 (2H, d, J
=3); 513 (IH m; B5.38 (IH, ; 7.15 (1H, dd,J:3
and J = 8); 7.25 (IH dd 3 TA5 6l H d, J =
12); 7.50 (IH dd, J = 3 @ ; 7.88 (IH, d, J
=0.5); 8.18 (IH d, J =0.57" 8342 (IH s). M5 (ESI+):
679.5.1. A iXx. [, xm
(13S, 16S) -1 - cycl opr Pyl 7-f1 uor B- 16- [2-fluoro-4-((5R)-
2-o0x0-5-[1,2,3]triazol| -
yl et hyl -oxazol i di n-3-yl) - phenoxynethyl ] - 16- hydr oxy- 4-

oxo- 1,4, 13, 15, 16, F17- hex;\hydro HII-oxa-1,

14-di aza-cycd ent/al & p enafi 3 oxyI i C acid:
A sol ution olf\ynt oAl at e 1. A Vil ))

di oxane (RT n) was treated with\0.; . YO _The

reaction was stirred at 90C duri |quFhe pH
was kept at pH 9.1 to achi eve a%qprpl efle conver si onv
The m xture was diluted with water and acidified with
I HO to pH 4. The solid wasceghd gcted by filtration
and purified twi ce by chromatography over Si O using a
et/ A& p/ 0. 5 m xture as eluent. The

rel evant fractions were evaporated under reduced
pressure and crystallized from MeOH, affording 18. & ng
(13% of off-white solid. 1 NVR ( DMSCd6; d p )
1.0-1.20 (4H, m; 1.90 (IH dd, &= ; 245

(IH, dd, J =12 and J = 8); 3.60-3. 9% ) ; & OH
(IH, dd, J =4 and J = 8); 4.10 (Ih, / m ;
4.62 (IH br. dd, J =2 and J = 8); A4 =
6); 5.12 (IH n¥F; 5.40 (IH, =3
and J = 8); 7.26 (IH, =3

t , J
and O

(@)
:U-‘////,,.E%O
z
v
n

L.P

wherein R” is OPO(OR), and R', R? and R? are as defined in formula I are obtained by
reaction of compound of formula I wherein R? is OH with either 0-PO(OR); wherein o
is diisopropylamino or halogen and R is benzyl or allyl in presence of an organic base

such as TEA or with diisopropyl-phosphoramidic acid dibenzyl or diallyl ester in
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J=12); 7.58 (IH, d, J =12); 7.76 (IH d, J = 0.5);
8.16 (IH, d, J =0.5); 8.63 (IH, s); 15.22 (IHs). M

WQ BB} 782651 (MrH) +; 649.2 (MH) . PPR QACH BrCT/IR2BG/052714

| -cycl opr opyl -6, -49-
7-di f 1 uoro- 8- hydr oxy- 4- oxo-1|, 4-di hydr o- qui nol i ne- 3-car
¥3tick f Bftabole Or 3@l dikyMdirRidazole in a solvent such as DCM between -10°C
- cycl ofpr opyl - 6, 7-di f1 uor o- 8- net hoxy- 4- oxo-1, 4-di hydro
(76! foHeweby: axidatign with &ui-butyl leydyopeggxidey HBr in AcOH
(33% 100 m ) was stirred at 100C for 1 day. The

i 000G , . .
SEC IR Shitinfery RFEE T el Bt Wil Mirbpacglogieally
tiveicbinpaindsrof did iavetitiop bat dehotdingit fg st@peithgreof.

colourless material. 1H NVR (DVSQd6; d ppm: 1.09-1.23

(4H, m; 4.32 (IHmM; 7.70 (dd, IH J = 8 and J= 10);

8.75 (IH, s); 11.66 (IH, broad); 14.78 (IH s).1.B.ii.
B30AMPL®BY- | - cycl opr opyl - o |

, (-dirt1uoro-4-oxo-1, 4-di hydro-qui nol i ne- 3-carboxylic

acid: A solution of internediate |.B.i ( 1 g) in DW
AllSempiratess are stated dn Wt All andpiiddl a8d p@padajive BPLErinvestigations on

tirring for 15 mn, the yell |t {reat
TRt Bt Py o e RECTR, isef ceafffind( RBfiGfear mPLC
AivedtigafiStis dre :ﬂerfgﬁﬁddt &ftwd differit AstriP@niiwitPEydld-fides of ~2.5 min

resulting colourless crystals were filtered affordin

@i o.M rigSIeCrive]y ofUndss | efhenveeEseicgh 7 Yaliog Npdipaied for MS
CopRablnd S RELIAE [RLEIORARR it RE+ 9.3 SR ATV spect,

équpling constards] &t .givendn Hitand@uiit. referetorgliigtuplet.. B. i |
(59.23g) in DWW (300 m) was treated with K2CO3 (24. 24
g) and ethyl brom de (14.28 m) and heated at 50C for

Exfmplhe 303V esH)s]- o €l ok d 62 FRAYEad (FR Kb-e
and %)he resi due m%@ssgggd in DCM and washed with

i A el bnimethal erasbd inig »BcPhsperyRBEGIL [t by dispac-oxo-
i .
R BRSO R s B R e

Bichtvadylioacidnd

Note: two synthetic approaches, i.e. Approach A and Approach B described hereafter,

have been used for preparing the compound of Example 1.

APPROACH A

1.A.i. (5R)-3-(4-benzyloxy-3-fluoro-phenyl)-5-[1,2,3 Jtriazol-1-ylmethyl-oxazolidin-

2-one:

A solution of (5R)-5-azidomethyl-3-(4-benzyloxy-3-fluoro-phenyl)-oxazolidin-2-one
(1 g, 2.92 mmol; prepared according to WO 2004/096221) and 2,5-norbornadiene (1 ml,
9.93 mmol) in 10 ml dioxane was refluxed for 24 h. The dioxane was evaporated under
reduced pressure and the residue was stirred in EA. The crystals were collected by
filtration and dried in vacuum to afford 0.906 g (84%) of pink solid.

'H NMR (DMSOgs; & ppm): 3.85-3.88 (dd, 1H, J =8 and J = 6, N-CH,); 4.15-4.23 (dd,
1H, J1=1J2=8, N-CH,); 4.81-4.83 (d, 2H, J =6, triazole-CH,); 5.07-5.14 (m, 1H,
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dryi ng under reduced pressure, affording 51.72g of
colourless crystals. MS(ESI”): 399.8. 1.B.iv.

WO 2@70178p8% opyl - 6, PCT/IB2006/052714

7-di fluoro-1, 4-di hydro- 8- hydrgxy- 4- oxo- 3-qui nol i necarb
oxyI ic acid ethyl ester. A solution of internediate

?]l 5.1098; 38, D-CHy); TH169(79432) (ﬂi‘ )lHinFl IEEEJ{]D (iQ@ 7D (m, 2H, H-
y

dr ogenat ed ovef S or 2
Elmybh% P17 3ean, H, dit-benzyi tm@ml?? H-triazelahy SEIt@St (H.Jdtriazole).
ﬁqlgsgi to 35C and filtered. The M. was
con 8 in vacuo and the crystals were collected
by f| Itration. The solid was suspended in hot EA (300
tA).ii.afiR)st-{ 3 flmdoiohydoty-phdnel ) SYI R fBiiotw [ \lagmbihyt-exaeolidin-
%B?_fford colourless crystals (37 g). MS(ESI”™): 310. 1.
8-((29)-I-tert- buto}ycarbonyl 4- et hyl ene- pYrroI idin-2 )
y$q$9¢1¥$&@y9f 10% Pd(OH); (1 g) and 1ntermed1ate 1.A. (13.68 g; 37.2 mmol) in

(?%ﬁ’f' of Lo - a%{ hy under P Soy(gj??oﬁr'lgﬁpq‘gécﬁgll WS further

-carpoxyli1 c acl
étﬂ'ﬁﬁ)d- averhight, ararned le4l)9@ ailiﬂt ﬂwlcatalyst way rfilekédloffeThe idixate was

Jea'pgaﬂggzi'e&g@g ?%%CPfEJE@?%%%%@q reﬁdw wes S%efg jn Eé\oanﬁﬁ)ﬂsered The
bt i end ATl £33 ONRY clpf co

Wasasﬂmremm/\EMH (r00hsY) apdifrlteeadl. dthe rfiltratorwakGeviaporated and the residue

Thesol d d d
PSR A U1 GRS ! Sor o618 SF CoPREER kb ihe FSr A o aford
§13)s (78 190) 9P kteckxpBsted £b Tﬁgﬁq off and the filtrate was

concent r at ed in vacuo. e residue was again stirred
IHh NVIB. (B8O 06 pem): 38X tavd @.1ar(@xdd)@x$He dvdHe,rlop9 ahd J = 5); 4.82

GLPEL LT 21 Cheriadolt S e L Pt A3 031 (m 2 g pheny

¢ QaRt12h TAPRY 914&{y1)‘5l7(37(@ﬁi#r|et¥1a2018} 8.1618, mltﬁxﬂﬂé) 9.75 (s, 1H,
fractions were pooled, evaporated under reduced
phesobur e and crystalllzed fromEA Hex (1:1) affording

|tIe compound as colourless solid. M
ﬁé&ﬁﬂ %6%1 . B.vi.

8- ((28)-I-tert butoxycarbonyl-4-nethy|ene-pyrrolidin-2
1 W .3t DOXY) methy ey & poRodiN|2-8)-methanol hydrochloride:
7-di fl uoro-4-oxo-1, 4-di hydro-qui nol i ne-3-carboxylic

ACkSlutidh T -Qf(t&f bitht- Gﬁﬁﬁﬁjﬂ%ﬂﬁn}tloﬁnﬂetﬁﬂl) QImé&hyleRe-pyrrolidine-
dloxane(l ) was treated wWth
1-carboxylic acid rert-butyl ester (7.7 g; prepared accordlng to Goodman et al., J. Org.

Chem. (2003), 68, 3923-31) in 80 ml of 1.25M HCI in MeOH was treated with 80 ml of
1.25 M HCI in MeOH. The reaction was stirred at 40°C for 2 h. The reaction mixture

was evaporated under reduced pressure and the residue was taken up in ether and stirred
for 1 h. The crystals were collected by filtration under a stream of dry nitrogen and
dried under HV affording 3.36 g (95%) of colourless crystals.

'H NMR (DMSOgs; & ppm): 2.35-2.44 (1H, m); 2.60-2.68 (1H, m); 3.54-3.84 (5H, m);
5.4 (1H, s); 9.2 (s, 1H); 9.95 (s, 1H).

MS (ESI+): 114.1 (base).
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hydr oxi de nonohydrate (0.17 ng) and water (1.5 nl).
The reaction mxture was stirred at rt for 1 day. The

W@e@ani1ms2&ol vent was renoved under reduced pr eRGUIB20GHF2714

the ag. residue was diluted wth water (2 m) and
acidified to pH2 with I HA. The resulting solid was
collected by filtration and dried under HV to afford

0.A8%. 9- &Z;fcl %pa%lae@lﬁms;@w @(ZSﬂ-EihMRx&Wmeﬁh My rrolidin-
1.08-1.25 1.4 (9H s); 29 f

fpl)- %oa@lérdcﬁydw quioging- r«rarlmxthaéud&ﬂwhext% m: 4.3
(IH, m; 5.07 (2H, m; 8.05 (IH, n); 8.78 (IH s);
M selu(ipn-l 06)3.11\8 QfESl—eg;)clopmﬁyle 7 a_tlﬁlwq'rq') 4-0x0-1,4-dihydro-quinoline-

§§/‘%ﬁ?8{‘ﬁb‘3( 9(}18rethy es er 831{11%%(%1) anﬁnte%needqa%e HYA r11?'(1 %h %) ?in NMP
(8 ﬁlocdn@pr gnmheﬁylzziﬂmidauabﬁe £ alPwhs Freted WAEONGHOM (1163 g) and

-3-carb é ic acid benzyl ester. A solution of

PRREEA r@@ﬁ mi) pndsheated @ob) 07G under shivring SThe teaglion wasmoaored by
d
HeLE, Ind it redor T BREGGIY b 27nrhe NP EP € BRutcd under

fedotadestessutts the residae d1spcrleasimrlecm and bves}redsmduwmﬁand bnne. The
di s?ol ved i n. DCM and hif wth brin The or
g T

s layer aps Hriad ?{@S(Mgs@q, e ang dhea {1 gymra%qc}] e reduced

Eﬂ%ﬁ ug%;'v el“sﬁgﬁ%gﬁ{lé’ 2{?9 lsjatré(fﬂl hﬁwg{fﬁ%gﬁg Qﬁﬁlkﬁﬁ(e t'ﬂlegéo‘ﬁ? vgaspﬂlgcted by
{ikttdtiomjand Hridd (1D bhcue)tp affobd 2(@d5bl.g of) beige Sﬁhd( IIhle M. ;wa3.pBifified by
éﬂrg@a&ﬁpﬁg)go%éé S?gz g.lsqlg %@é@&&@%ﬁS gg ’e_:ll’(u%H’ 'I[pe;relevant
ﬁraé?t?onﬁ 'vs}'elre 8llecRd2Ad Vdporsidd uhdRr eddaldd Ere@s@l?e THe- r@yﬂ&é Was stirred

8-[(2S,4S))-(1-tert-butoxycar bon%/ dr ox dr ox
neEAﬂeXptpra‘fﬁjrd @disacond crop of 0.3 g of beige crystals i entlcal to the first crop

hox di fl uor o-4-oxo-1,4-dih
é%lr‘tﬁg |aﬁ?5 '%I 1‘%&1%%?1@%(9?%56%8% benzyl ester. The
P MIIIRN ADNESD 206 Hphed 1LF795(%{)éxn§)| d. 23‘75 CP'PHWSZSQ .55 (1H, m);
foam using the procedure of
28 (ladd, iTrg8 ﬁmbiﬁFl 129;6%-#6 (AHhtm); 13, 9@ (\lH b(i,sbﬁ 1213)3 95 (1H, m); 4.22

g T LB A et S} St RIS TR TR ¥ om, o

162024, &), T Moard S 1] ); 860111, s).

1.A.v. (135)-1-cyclopropyl-7-fluoro-16-methylene-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diaza-cyclopental a]phenanthrene-3-carboxylic acid ethyl ester:

A solution of intermediate 1.A.iv (2.75 g) in 1,3-dimethyl-2-imidazolidinone (6.8 ml)
was treated at rt with NaH (230 mg). The reaction was stirred at rt and monitored by
HPLC. The mixture was diluted with water and the solid filtered and dried under
reduced pressure to afford 0.87 g of pale yellow solid. The ML was further purified by
chromatography on SiO,, using an EA/DCM 1/1 mixture as eluent. The relevant
fractions were collected and evaporated under reduced pressure. The residue was
crystallized from an EA/Hex mixture to afford 158 mg of off-white solid. Total
yield: 1.03 g (40%).

'H NMR (DMSOgs; & ppm): 0.9-1.10 (4H, m); 1.26 (3H, t, J=7.5); 2.40 (1H, bdd,
J=12 and J=4); 2.85 (1H, bd, J=12 and J = 4); 3.52 (1H, t, J = 8); 3.65 (1H, m); 4.05
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1.B.ix. |-cyclopropyl -6,
7-di fluoro-8-[(2S, 4S)-4- hydroxy-4- hydr oxynet hyl - pyrrol

WO 20114017828 PCT/IB2006/052714

2-yl met hoxy] - 4- oxo- | , 4-di hydr&-_qui nol i ne- 3-car boxylic
acid benzyl ester hydrochloride: Internediate |.B.viili
(I@Qn)TE)ZOV@H di Jssqlsyemlm 1R, Bid! M=HChndPEUD); @70 (1H, dd, J = 3 and
dloxaneg solution was treated with a few
Hr&psd- Wi ZHatS)sr %H,IdeJmlili $H Wk sktirred at rt for

] solvent was renoved under reduced pressure
g’%d@sge) rgggl due was stirred in EA. The crystals were
collected by filtration and dried under HV, affording

aACal GBS, BES- ISOlclapréBO-Z-fivmy o- 1§y ESY - ydBdcydie thhl-B.o%o-

L a5 15. 16, - bgbsp- I v L 4d-digrar oxlppanat aheseg ety

kcﬁ e deid m%ﬁeste}S 16, 17-hexahydro-12H11-oxa-1,
I aza- cycF ent a[ a] phenant hrene- 3-carboxylic acid

Ko 3980, S T B s
ﬁlnﬁ@‘én{dé R661.56 ¥), poeasitink bstnste by diter ((eBD6ag), BRCOE q0.65 g) and
The_sal vent S rgnnved under reduced pressure and

(%Q?@H% d0-045 £ ot g cleapariertsor e foymed. xinfgrmediate 1.A.v
Al 7‘&@%@8%({%%%2%%@ ea@P&h Hﬁi sttt £'08¢ drA%RoniNRSd by HPLC.

over ter ed concentrated i n vacuo.
The reasiod uwasvasirred yditralg| Bzémysf amintideteN caefwllfoatd rtaw1th sodium

ﬁfrlolslﬂﬁé% 2%51’, gy) 1nn\l}|(we D%é%l?eﬂ w1t$%§eM2q1§4w%tPg_ﬁly wasjled twice
with3 DM, JTHe 8<)omb'§n§§ c(rkH laj?@rs %elzw v((a')shled dw1t14 Erlﬂé dngd over

3.58 ;
Mg®0 mllgr?sn%arth an.d)ﬁltemdd, ghe |ﬂl~tratg| avas @vapomje@mjdwn&s‘p)lder reduced

éregsglré, 'I?B r(eépf.le Pﬁas p&mﬁgd %)yﬁ‘}lr%ryé]i))%pslpég}/ég%{%, 1)JS1ng DCM/MeOH

993 . a3. dludhtX The (relovanit i fraeYiohd ReP¥bHeétdd s evdporated under reduced
- hydroxy-| -nmethanesul fonyl oxynet hyl - 4-oxo-1,4, 13,

nwsssurgto afford afeany - 2 A 214 4%bxa l, . .

K0y B0 SRR TRRO2LRNERRL I e 2 ERFOPH 6 38 am, ao,
!36|10lah363-51 Hoagsi(nHSddo Ty ¢Iadd Ju-ss)n g8.3the (M Ooegd? ©19fq, 1=17.5);
4.5 (1H, dd, T=3 and J = 8); 4.90(1H, s); 5.05(1H, t, J = 4); 7.42 (1H, d, T = 12); 8.40
(1H, s).

MS (ESI+): 419.3.

1.A.vil. (138,16S5)-1-cyclopropyl-7-fluoro-16-hydroxy-16-methanesulfonyloxymethyl-
4-0x0-1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopentala]phenanthrene-

3-carboxylic acid ethyl ester:

A solution of intermediate 1.A.vi (570 mg) in pyridine (5 ml) was treated with mesyl
chloride (0.118 ml). The reaction was monitored by HPLC. The pyridine was
evaporated under reduced pressure and the residue was dissolved in DCM. The org.
layer was washed with water, 0.1V HCI and brine, dried over MgSQy, filtered and the
filtrate evaporated. The residue was purified by chromatography over SiO,, using a

DCM/MeOH 95/5 mixture as eluent. The relevant fractions were pooled and evaporated
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Exanple 1, step |.A vii and starting frominternedi ate
l.B.x (215 ng), nesyl chloride (56 ng) and pyridine

W@ 2007/0m828 1H NVR (DMSCQd6; d ppm): 0.9-1.10 (4RT/IY2006/052714

1.82 (IH, dd, J = 14 and J =.8); 2.33 (IH dd, J = 14

and J 8); 3.24 (3H, s); 3.47 (IH dd, J = 10 and J =
ﬁﬂder 3@&15@({ bﬂéssu?@ Th% rgsadl(el Whs éf%stalﬁz&ﬁfréﬂn"én Kle/Hek mmixbifte to afford
and m; 4. (2H, s); 4.51 (IH, dd,
517=mg(§7@46 Oﬂwhltayo 1d5 16 (2H s); 7.28-7.50 (6H, m;

iy $8rkicEimisdis KBalioh Pio P e hon B0 ek 1 89,0, g 7 =3

a&szt5r{=h2)2 §]3t5rl(ﬂH0|dd J—12 and J=28); 324 3H s); 347 (lH dd,
| met hyl < oxazol'i di n- henoxynet h % dr
e e~ T Ha s 478 K B LT o) £ o 1 2); 408
a n a nth 3 r c
(1 YA, SREDY LRI S eI PR | €28 5 i,
$aki(tH] d) 12692)y8.40d1HUyi ng the procedure of Exanpl e 1,
step |.B.viii and starting fromintermediate |.B.xi
b@o& dintermediate |.Aii (111 mg). 1 NMR
(DVBOd6; d ppm): 0.9-1.10 (4H, m: 1.84 (IH dd, J =
d P357169):1-
%‘?*H@d é?SS‘]@) 1102yc ngdy'z* 7. g?l%m Y67 }fbo%‘g (@53;?)723be 3P %3 Jtriazol-
&y&ﬁet(dfllrd;xaztdzdzn}S:-yl)lﬂleanx:yndeﬂgle]6 hgdr%y -4:0x4- ( 3H n :

?fﬁljd&l )}L Ur%m %“?r ﬂ?'fzﬁg—l H-oxg! Jlé_@éz%( ;»pfopgr}m[cg’p@e/w%rene

§)carb70le{2cicz§2mgﬁéslterm 8.47 (IH d, J =1); 8.18 (IH
IH s). M5 (ESI+): 741.2. 1.B.xiii.

ﬁ\ls%ﬁltfo?%f % eﬁ)i&h&’t@"i’p)( Wi (99 34RE - ihferbhb i PA iXBs 1%5)dn DMF

X0-5 t riazol
(2 mibyt waas trentakwhﬂld(m (55 ) mgh dihe xyantioh ywos- stitreld yadl BOXY fér 5 h and

oxo:- 1,4, 6, 17-hexahydro-12H-1| a-l,

R e By B G TR poihen S e aies e Bpreck ragge and the
Rk Wids QfissBfvel ?f@lﬂm&@@ﬁ d/1.Brid brel T8 el s Washed with water and
di ssolved in MeOH (3 and hydr ogenat ed over ni ght

briney vdgfed1 09%6rPNES Qi 1@11 tere@ihd houBleates iveas mpomtdduumter reduced
f’)\f'egsrﬁre and the residue purified by chromatography on SiO,, using a 9/1 DCM/MeOH

mixture as eluent. The relevant fractions were evaporated and the residue crystallized
from an EA/Hex mixture to afford 73 mg (54%) of a beige solid.

'H NMR (DMSOgs; 8 ppm): 0.9-1.10 (4H, m); 1.25 (3H, t, J=7.5); 1.85 (1H, dd,
J=3and J=12); 2.45 (1H, dd, J=12 and J=8); 3.55 (1H, dd, J= 4 and J=S§;
3.60-3.95 (3H, m); 4.0-4.25 (7H, m); 4.55 (1H, dd, J= 2 and J = 8); 4.85 (2H, d, J =3);
5.13 (1H, m); 5.38 (1H, s); 7.15 (1H, dd, J= 3 and J=8); 7.25 (1H, dd, J=8); 7.45
(1H, d, J=12); 7.50 (1H, dd, J= 3 and J=12); 7.88 (1H, d, J=0.5); 8.18 (1H, d, J=
0.5); 8.42 (1H, s).

MS (ESI+): 679.5.
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DCM (5 m) and the catalyst was filtered off. The
filtrate was concentrated i n vacuo andt he residue

waeooroes28 n MeOH (5 nml). The crystal s were col PEDIBR2A0dNS2714

filtration, washed with MeOH gnd Hex and dried under
Hv, affording 57 ng (93% of title conpound. 1H NMWR
and M5 identical with those obtained for Exanple 1,

$';A6ﬁ (175, MS) zEég@ml Ve 7-flkoird 6, [0 fhuoro-4-((5R)-2-0x0-5-[1,2,3 |triazol-
S )-16-{4-] %acet | am no- net hyl ) - 2- oxo- oxazol i d

{ wl@ewl]axa@lm’umﬁoﬂwn@ww@%!Mydrpxy f=069c| opr
, Zlﬁe {](SI %x"?’fﬁ&’%ﬁ; ]a 8%%’ Y?jo{i&a c%‘ggét%éagéﬁer%gmrene—

ﬁ}cpﬁ@nﬁlmdimdene- 3-carboxylie acid: 2.i.
(13S, 16S)-16-{4-[ (5S)-5-(acetyl am no- net hyl ) - 2- oxo- oxa

A@ohﬂioﬁ-o? intbdmedidtd U ﬂﬁf(‘?SB)ihngﬁi #iykdme (1 ml) was treated with 0.2V aq.
1¥c|opropy| 7-fl uoro-16- hydr oxy-4-oxo-1,4, 13, 15,
1haweretippawes stirred at 90°C durlng 8 h while the pH was kept at pH 9.1 to

t
OX;}\Je a&fﬁg% t]zﬁ)n?érgiéﬁ.er e 3 turQ: V@%]sa&lﬁﬂgdggzgh%a%& n% a ?Jlﬁed with
ExaHQll etol pHs te pl"He Aold ivi/asaldllécténlr lbynﬂltfaltlom and purified twice by
i .nt er medi Ste I

chrematography Of"Ffu%‘p@ uamwd?é%vlﬁ%%cpfé ¥R xdstyre agicluent. The
T iriohs wef ARt ot udl RRESE fnd Byfalized fiom MeOF,
yﬁf@ﬂmgalf&femgc(h3%mpfoi@-wﬁpmsohd1 Si O (el uent DCM MeCH _

SRS St o G St 5 TS s o
g&g&s 1(5>) ﬁndlilaER)(k Hogz 84%1 4 (zgé*; gf%odd% Jg5 (%H Jm);) 4.10 (1, s);
4.26{ZH 2f);(4762 (1H,;brAdd T < 2 kind dek,8);)4.83 §2Hnd] 11= 6); 5)12 @H] tn); 5.40

il kel i 05 Dang 29,688 (i 4qr 038 46 e =3 anc

%%291;2&87-28 (Hi}'ﬁ d,11=1%); 976 @14, (E0.55 8.1 K B H)0.5); 8.63 (1H, 5);
(iZE(lﬂI&SS).) 16- {4-[(5S)-5-(acetyl am no- net hyl ) - 2- oxo- oxa

PR ol 0 8P IREED, U oy 4 oxo-1. 4, 13, 15,

16, 17-hexahydro-

[ - -1, 14-di aza- cycl opent a[ a] phenant hr ene- 3-carb
%éﬂ&d@éﬁgk: Starting frominternediate 2.i (67 ng)
and using the procedure of Exanple 1, step |.A ix, the
LBl g-6RIpRoMd cVRgifiabias- %%0@43&%13/4 gl dat-&ifholine-3-carboxylic

chr ormt ography on
acid:

T
N

A solution of 1-cyclopropyl-6,7-difluoro-8-methoxy-4-oxo-1,4-dihydro-quinoline-
3-carboxylic acid (13.02 g) in HBr in AcOH (33%; 100 ml) was stirred at 100°C for
1 day. The reaction mixture was cooled to 0°C and diluted with water (400 ml). The
resulting crystals were collected by filtration affording after drying 12.4 g of colourless
material.

'H NMR (DMSOg6; & ppm): 1.09-1.23 (4H, m); 4.32 (1H,m); 7.70 (dd, 1H, J=8 and
J=10); 8.75 (1H, s); 11.66 (1H, broad); 14.78 (1H, s).
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Si2 (eluent DCM MeOH / AcOH 95/5/0.5). 1H NVR ( DVSQd6;
d ppm: 1-1.20 (4H, m; 1.84 (3H, s); 1.9 (IH m;

wQ@2008/0(1824 m); 3.43 (2H, nm); 3.6-3.85 (3H m ;PCT/IB2006/052714

4.04-4.18 (4H, m; 4.26 (IH _49; 4.63 (IH m; 4.72

(IH m; 5.42 (IH s); 7.16-7.33 (2H m;: 7.57 (IH,

dd, J =3 and J = 12); 7.6 (IH d, J=12); 8.26 (IH,

16 A]?lrﬂ & béi)zyléi?ﬁlf-’»c){ddﬂrop@) -6, ABiflabrok4- onél%zﬂlﬁycfrﬁ%u‘lﬁolme—
é1cgrwayl(65a®i) 16-{4-[ (5S')-5- (acetyl ani no- et hyl ) - 2- ox
o-oxazolidin-3-yl]- 2-flu or o-phen oxymethyl }-

A- splatiam pf dxpyﬂmeﬂiam d. B}i (bglén BMF @fyml)-wasotreatedt with, 1V NaOH

(936 it ARG DAL L0 Shsuvellor solviion e Feetsavith BnBr (486 ).

‘fl}hé ERAON | thixn@6 i Was Sirred at rt for lh d11uted with water (50 ml) and the
(2R) - (4- et hyl ene- pyrrol i di n-2-yl) - ret hanol

tegultiog kblonilers crystals wersrfjnedhafiadinglafiar drying n2 g5969lice| d

?é(E?PgB?# &%ﬁfcl ! gl mit ﬁ;lt I 2|g| ];Lglmoxyrret hyl ) - 4- met hy

| ene- pyrrolidine- I-carboxylic acid ester (50.3 g;

P.BRiRiarsesbnstiakt-1 29cibpOPYI-6, 7-difluoro-4-oxo-1,4-dihydro-quinoline-
21 ?,417)-4- hydroxy-pyrrolldlne- 2- carboxyllc acid in
Karhogyli ¢rid eihgk gftérchem  (2003), 68, 3923-31) and
using the procedure of Exanple 1, step |.Aiii. 1H NMR
AngplWioi @%mermadlaw 1.B.i (P53 n PMEN(308/ml) ragrtrrattidawish K,CO;

(243 oH AL buomich 1 8 ) 904 Pt 3t 6 3l T sl wee

Rinlvee RBdeY fod0édddprasdure/ hid the residue was dissolved in DCM and washed
4- 0xo0- | , 4-di hydr o- qui nol i ne-3-carboxylic acid ethyl

with brine.Thhe @eniprUpshied onenMesE; ftasebengd eiaporated under reduced
Pledfisy. Thelrb oM WhALSRAdR f Bnoift ald oo before filtrgion and
drynglarciar teduydd pressateglaffordilg Hs122p of doldbriess cayschldlsi ng

he roc%gure of Exanple 1, step |. A iv. 1H NWR
Mﬁ@gﬂb 1-2 (4H, m: 1.27 (3H, t. J = 7.5);
2.53 (IH, m) 275(IH dd, J = 8 and J = 12); 3.40

g Biv. 'ﬂcyc%pQ%y( b] |'7 dlﬁg@l@‘]] F d%}iro § h%)?ér ara ﬁ»o%S qﬁmglgnecarboxyllc

m&ethalé's@r(m t, 4) 502(2H s); 762(IH dd,
J=2 and J = 11); 8.42 (IH, s). 3.H.
AlRR)tidn- @iymtenmed)ip‘gel L.B-ifil (6238-g) 6a T 08mel) 4nd XX 10H @00 ml) was
ﬁS 15,1 H hyg

ydrogenated’ over P F(Sﬁ) ( g? for 2 h. The suspension was diluted with DCM (1 1)
and EtOH (100 ml), heated to 35°C and filtered. The ML was concentrated in vacuo and
the crystals were collected by filtration. The solid was suspended in hot EA (300 ml)
and stirred for 1 h. The suspension was filtered to afford colourless crystals (37 g).

MS(ESI'): 310.1.

1.B.v. 8-((25)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-
1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid ethyl ester:

A solution of (25)-2-(hydroxymethyl)-4-methylene-1-pyrrolidinecarboxylic acid
tert-butyl ester (2.58 g; J. Org. Chem. (2003), 68, 3923-3931), intermediate 1.B.iv (3.56
g) and PPh; (4.44 g) in THF (100 ml) was treated dropwise over 1.5 h with a solution of
DIAD (2.85 ml) in THF (7 ml). The reaction was further stirred at rt for 16 h. The
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12H 11 -oxa- 1, 14-di aza- cycl opent a[ a] phenant hrene- 3-carb
oxylic acid ethyl ester. This conpound was obtained in

waRe P18l after crystallization fromEA stareCTB20ecnse714

internmediate 3.ii and using Igge_ procedure of Exanple

1, step |.Av. 1 NWR (DVM5Qd6; d ppm: 0.9-1.1 (4H, m;

Jol¥ent GAklrerhoved und@r &Hucea Iﬂ'esfs{n‘é anﬂ?the ?esﬁ%e Waklstifted inJa mixture of
8 and J = 12}2 ; 1(3 m,; 4.02-4.08

¢ether/Hey (15&) 1(/]2)HThq solgd was7 fi ;l;yredzp alqd, the ftrate wasi@ngendrated in

sacgothe ey Wb ot st hERéfnd syt pyRtufgare s crop of

ér%ﬁbﬁwﬁs filtered ¥R, THeS)iltdateCWas concentrated in vacuo and the residue was
-7-fl uoro-16- hydroxy 16- hydrox met hyl - 4- gxo-
edlgy %omq‘rggramlyy HyRhHQr SEAMRY (1:9 re evant fractlons were

é?“qné’# S ﬁfg%‘?ﬂ&%@)yl erd, o (1D

a;ﬁaxﬂingnﬂg48gofrtnlmt(anpmnhdaseotbuﬂbss(saﬁﬂi ng) and AD mi X a
%ﬁ in&%ge procedure of Exanple 1, step 1.A vi. 1H

> d ppm): 0.9-1.1 (4H, m; 1.27 (3H, t, J =
7.5); 1.68 (IH dd, J =15 and J = 12); 1.85(1H, dd, J
F.BlA. 30@.S)- FreBlbur é}f'b%n -l hyleR) 3}’0@9111(2 méi‘ﬁb =
14 andqg% 8 Hz); ?,9 4 gg Xg)l
(Hew; loprppylao, 2'210‘(02144?-4610,360:]1 édﬂtydyo qmne@ne( 3+e|arh¢atylzc;]acrd 14
and J = 3); 4.95 (IH t, J =6); 502 (IH s), 7.44
Al ddlutibn of ntet@pdiae. UB.Y (lH)l g)) in diﬁxanel(go,’ml) 3uag treptedRvith lithium

oA e R0y e WK (33 . Thereagtion e was simed

dt/rt TeX Ayl Phel digahic- s%l%n{ was removed under reduced Pressure and the agq.
14- di aza-cycl opent a[ a] phenant hrene- 3-carb ic acid

mshlyle vess dalnted Pith wotep éﬁmdi) andsacislified toepH aswmh w IFSClr The sesulting

d 60% tart te
i ¥ Puge K o o3 R b Py W HRITS 0P o Ciclgfries solia
'H AMRI (DNBO 46 48§>F§1g 130811 25 (4H, m); 1.4 (9H, SL 2.7 (lH m); 2.9 (1H, m);
(13R, 16S)-16-14 S)-5- (acet yl am no- net - 2- 0X0- oxa
3488|(11Hnm$f%40](112fm|) u%l-ép%e@b&wieﬂﬁ;(ll}l, m); 5. 07 (2H m); 8.05 (1H, m);

ggg)(%oﬁ{eﬁ%@%sl uor o- 16- hydr oxy- 4- oxo-1, 4, 13, 15,

Mg—ﬁ-ﬂslﬁpnma 14- di aza- cycl opent a[ a] phenant hrene- 3-carb
oxylic acid ethyl ester.

1.B.vii. 8-((2S)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-
1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester:

A solution of intermediate 1.B.vi (899 mg) in DMF (5 ml) was treated with K,CO;
(365 mg) and BnBr (0.23 ml). The reaction mixture was stirred at 60°C for 3 h. The
solvent was removed under reduced pressure and the residue was dissolved in DCM and
washed with brine. The org. layer was dried over MgSQ,, filtered and evaporated. The
residue was crystallized from ether/Hex to give a pale yellow solid (867 mg).

'H NMR (DMSOgs; & ppm): 1.0-1.15 (4H, m); 1.4 (9H, s); 2.65 (1H, m); 2.87 (1H, m);
3.80 (1H, m); 3.93-4.26 (4H, m); 4.3 (1H, m); 5.06 (2H, m); 5.28 (2H, s);
7.30-7.42 (3H, m); 7.45-7.51 (2H, m) 7.87 (1H, m); 8.57 (1H, s).

MS (ESI+): 567.5.
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The conpound was obtained in 41%yield as a beige
solid, starting frominternediate 3.v (89 ng) and

WO p{038) 7838 ( 3- f | uor 0- 4- hydr oxy- phenyl ) - 2- oxo- oxBZDIB2d0a052714

5-yl nethyl ] -acetam de (48 ng)s7and using the procedure
of Exanple 1, step |.Aviii. M5: 668.9. 3.vii. (13R

18Yiii 18- 1{(2“@ 58 151 b%@}cﬁm}ﬁw@ TBROVY L) Irylr 3% e % BB PrbBHin-

i n-3-yl]-2-fluorophen

0
P-ybyer @Wﬁ]oby}’dim'fopﬂcﬁ ?rayafbwmrér@ﬁyl #diwdra-guinolig; 3-t&boxylic
g[czﬁbfeiizzyp XA hydr o-

oxa- I 14-di aza- cyclopenta[a]phenanthrene 3-carb

oo SRR SRR FERALS Bt o gt o
EkdrhSle CONAGY N VRGO RiaMiRE dros nﬂeﬁfﬁédlaﬂw j18:7 @W7 3%%’ potassium

ield after chronat ography on Si @2 (el uent

eraCyanis/ BY (1.8) g), ]pqtaﬂmm( DivBate alihysirptp ;006 . 5 KeCOg (0.64 g) and

(LH 1.85 (3H, s): 2.14 (1H dd, J =
@Q#@hﬁ”"g@%“ 5 40 (2H m: 3.50 (IH, dd, J = 12 and
WSEBWY: 60110 (1H dd, J= 8 and J = 10); 3.80 (IH dd,
J-lZandJ 4) 383429(5H ;406480 (2H,

I H,
g)Balﬁd Ixye og?mpyl § 76c§_ﬂ(tq>4q 8- 6(2S fS)_Ajg%imxg Aoty qvgime{hyl gym’olzdm—

%yén&ég{z%@ !1 (4| Ajfi E()—’dllgygrggmﬁibfhe §-)car%§yl s Elid benz@ﬂé’ste;‘

Rydro8Byride:cycl opropyl - 7-fl uoro- 16-[ 2-fl uoro-4-((5

R) - 2- oxo-

nt¢rinediald 1)B.@izio900 myd) nedshdiksodvedzial 4 3170 3G soltivaniaxdiorane (10
th))llli‘Lél(s hy droxg 4-o0x0- 1,4, 13, 15,16, 17-hexahydr

59 uta%awnas qated|ith 2 ey drepsenftterAnd he mitre wmd at rt

Prafmiloftic }ByaF s shgved updirseducp pressypand theyuyas stimed

i 8X0- 'Hle[ bl;yﬂtaﬁ] tvereazollected by filtration and dried under HV, affording a

zol.i di n- 3-yl ) - phenoxynet hyl ] - 16- hydroxy-
ﬁo%'krggsi‘%ﬂl(%?ég 85, 16, 17-hexahydro-12H11-oxa- 1,

Mk @ist#s0v.el opent a[ a] phenant hrene- 3-carboxylic aci d
ethyl ester. This conpound was obtai ned as a
colourless solid in 96% yield, starting from

LBor hedilab e licydopropy55fiagyy- Hnlydropef wraxenahy-4 om-
?[g, 33]:3?469 ﬁ—ﬁegcaﬁz)ri]ﬁfogﬁﬁ? P %}rcae ]‘% lazaI—Tc%icFop%‘nt%ziae]Bhenanthrene—

3-carboxylic acid benzyl ester:

A solution of intermediate 1.B.ix (802 mg) in NMP (4 ml) was treated with NaHCO;
(313 mg) and DIPEA (0.256 ml). The mixture was stirred at 80°C for 1 h. The solvent
was removed under reduced pressure and the residue, dissolved in a DCM/MeOH (9:1)
mixture, was washed with water and brine. The org. layer was dried over MgSQy,
filtered and concentrated in vacuo. The residue was crystallized from MeCN to afford a
solid (215 mg).

'H NMR (DMSOgs; & ppm): 0.9-1.10 (4H, m); 1.65 (1H, dd, J=13 and J=10);
234 (1H, dd, J=13 and J=28); 3.35 (1H, m); 3.44 (2H, d, J=4); 3.58 (1H, m);
3.75 (1H, m); 3.93 (1H, dd, J=10 and J=7); 4.07 (1H, m); 4.48 (1H, dd, J=10 and
J=17);4.86 (1H, s); 4.96 (1H, t, J = 4); 5.15 (2H, s); 7.26-7.50 (6H, m); 8.45 (1H, s).
MS (ESI+): 481.3.
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M5: 679.3. 4.H
(13R, 16S) -1 -cycl opropyl - 7-fl uoro-16-[ 2-fl uoro-4-((5R) -

wWQ2w01B28 | , 2, 3]triazol |l - PCT/IB2006/052714

yl met hyl - oxazol i di n- 3-yl ) - phegaxynet hyl ] - 16- hydr oxy- 4-
oxo- 1,4, 13, 15, 16, 17-hexahydro-12H1I1-oxa-|

is.gi azss: syl openhalAl- pt)‘mmtzbrh?a@xy%crﬁétn&n@xw&zymwemyz-

Starti n?%from i nternedi ate and usi njg

ﬁ‘n%@éd?u 1516, Ekhegphedip 1 ¥{dp-axan. | 45cdlaz¢réy6tl¢nelnéfl[ alphenanthrene-
SRR BT ) T 180" (TH my - 204 (1hy dd, 3

gh}% %ogl?)gm‘gd;was ?)[‘?tamgg %)gl &}o_lggﬂﬁég }ﬁalpr)m 82‘9 %lefl; Wlngﬁhe procedure of

Exa'iﬁpl@'lete?)l Azilja%d%téﬁndé’ &om iiﬂerm@dlﬁf} (B'ﬂ (’2d9,mg} me%;l chloride

§61mg) and pyaiding (8. 711)1}) 8. 63 ( | H s) 15 22 (1H, broad).

7 O PofitSin o oo G I g EBREL &2 v 9 U Ugme 33

@-3@'(112 &d, U= pZehd § =X ns'eim Hos>ja§@17 gﬁq a3 7% 10 REENeRY.NE6s (1H,
t hyl']-16- hydr oxy- 4- oXol héxahydr o-

m);l 3.7, m); i %z@&&dﬂob@dﬂanﬁﬂaﬁnﬂﬁﬂéh&m&%w Fdkysd;i4eS51 (1H,
880 109 1= 31 516 CH, 91 32550 S 84T 4 hyar oxy

NE (RSI+P¥59.0! i di n- .
2-y nethoxy)]-l-cyclopropyl 6, 7-di f | uor o- 4- oxo- I 4 di h
idro qui_nol i ne- 3-car boxyl ic acid benzyl ester

Bepi-| (1BSYOP}-1-6¥clenianylr B/1aorgeld-Fatheios((oR)-4- OPCQT5gQr2 3 [triazol-
t t
T S R b e B i e b b Pt o 1 067
t:g 1B xahldrb- 2Bl Bnod-], 14 -divat exlopegialla] pherginthrene-

I at B,vii. The oxidation was conplete after
rj@f@?ﬁ??ﬁ?ﬁff‘@{m‘)’f 5 C. The reaction was treated
carefully with 128 sodi . um bi sulflt% stirred at rt
The compaund ¥ag omqn%ﬁ%e@ﬁ diberge1solid1ina26% eld, gsmg dhe procedure of

T r
PEanbESRed ] Byl S EABrif "om, FRAAREL. | FUSD g and
mtermédxateelAl\rgﬁmmg)l Itered and the fil trate vvas

ated. The so was di ssolved in a

[ 1DCM MeOH
(}@/%ARar(QMS(P@eISeHPIB)/eQ 915H) (4K m); 1T$€e(1H dd J=14 and J=3);
2.43 (1H, dd, J = 14 and J = 8); 3.53 (1H, dd, J =10 and J =3); 3.7 (1H, m); 3.78 (1H,

m); 3.87 (1H, dd, J= 10 and J=8); 3.98-4.14 (3H, m); 421 (1H, m); 4.57 (1H, dd,
J=10 and T=3); 4.83 (2H,d, J = 4); 5.13 (1H, m); 5.28 (2H, s); 5.37(1H, s); 7.12-7.52
(9H, m); 8.47 (1H, d, T=1); 8.18 (1H, d, T = 1); 8.46 (1H, s).

MS (ESI+): 741.2.

1.B.xiii. (13S,165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3 [triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl |- 16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopental a]phenanthrene-
3-carboxylic acid:

A solution of intermediate 1.B.xii (70 mg) was dissolved in MeOH (3 ml) and
hydrogenated overnight at rt over 10% Pd/C (10 mg). The suspension was diluted with
DCM (5 ml) and the catalyst was filtered off. The filtrate was concentrated in vacuo and
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Si O pad was washed with 1 1 of DCM MeOH (9/1), the
filtrate was coll ected and concentrated to 250 nl. The

wakaroysams diluted with 1 1 EA and concent r at BCT/IBR2066/052714

volume of 1 1 and stirred forsel6 h at rt. The crystals
were col l ected and washed with cold EA, affording

#2.refidee SfirrddrEMIENH 8 &l). TheVdridtald Swete vsmléc@edsw ififtratibAe washed

mot her |iquor was evaporated and purified

with MeRld gnd bley apd driespmier HisiaffprdinSRmaE8f %)%ﬁlﬁl? ceypound.

TLNBAR and NP IS Mo b5 o Btfpd1Bt BB RREE B0 S

NVR (DVBQU6; d ppm): 095115 (4H, m); 1.25 (9H, s);

br oad,
%x:imglezg ( g}S ;‘%S) -G %?%—g—mdet 4a1§1n?qameﬂml) ) A)xéé)xeﬁfdm 3-y1-
a 4- 2 =
mﬂuoﬂo %5eﬁ(52)l§mdsmyl} %r (d‘;#b%ﬁ{’bﬂﬁaﬂi;w ‘ﬁy@rdx:yHl oko ke Je 6
E FH-l3 1§)16 1\7811‘(7@95/511”0 60l-10-exa- 1,14 @Wc@%@@@pgﬂl[a]@henanthfene-
Zggﬂ;gxgﬁgﬁmﬁ [(28 4R) - 4- hydr oxy- 4- hydr oxynet hyl - pyrr ol

- 4- oxo- 1|, 4- dlhydro qui nol i ne- 3- car boxylic acid benzyl
Bsit elrj’SHySSy OG- B(ISHS - addrylamborpend-2nae -ioepatied-ds 2 dluoro-

PR BT hda SBr BT o e 3 orf M S S gghydro-
Mﬁ ]Qr&cﬁeﬂw 8ic2h-FIBIRY A afphepbifRrehe B-datboNBe GBIyl ester:

ﬁﬁg’tﬂgﬁocgdﬁg %k gﬁfn%ﬁél Iétefpllfég.r\ﬂn 18a Q%ﬂfl&xﬁforngm}ém&ﬁé% 1.A.vii

0XO-
B- hﬁg)ﬂhgnﬂ’ ONA[25:9H)43-Beftworb-4- hydroxy-phenyl) 2-ox0-oxazolidin- 5-y1methy1]-

b5 S US4 G 0 o S

% 1 K f
i@%gﬁﬂg r %Rﬂohﬁtdg?%}zg (91V§1@2%afu%nt ﬁgn bﬁ@ EXV Q%dus i llization

ﬁme@fmdur e of Exa_npl e 1, step |.B. x. M5 (ESI):
%ﬁ%ﬁg@h}{§o¢ﬁé§§nghi9%m?§igﬁi{ i35 B 95 183 6o, 9 1.85
(1H, m); 2.42 (1H, m); 3.45 (2H, m); 3.53 (IH, dd, J = 3 and J = 8); 3.60-3.8 (3H, m);
4.0-4.25 (7H, m); 4.55 (1H, dd, J = 3 and J = 8); 4.70 (1H, m); 5.13 (1H, m); 5.38 (11,
); 7.15-7.30 (2H, m); 7.46 (1H, d, J = 12); 7.59 (1H, dd, J= 3 and J = 12); 8.5 (IH, t,
J=4);8.42 (11, 5).

MS (ESI+): 669.5.

2.i. (13S,165)-16-{4-[(5S)-5-(acetylamino-methyl)-2-oxo-oxazolidin-3-yl]-2-fluoro-
phenoxymethyl}- 1-cyclopropyl-7-fluoro-16-hydroxy-4-oxo-1,4,13,15, 16, 17-hexahydro-
12H-11-o0xa-1,14-diaza-cyclopental a]phenanthrene-3-carboxylic acid:

Starting from intermediate 2.i (67 mg) and using the procedure of Example 1,
step 1.A.ix, the title compound was obtained in 18% yield after chromatography on
Si0; (eluent DCM/MeOH /AcOH 95/5/0.5).

'H NMR (DMSOgs; & ppm): 1-1.20 (4H, m); 1.84 (3H, s); 1.9 (1H, m); 2.48 (1H, m);
3.43 (2H, m); 3.6-3.85 (3H, m); 4.04-4.18 (4H, m); 4.26 (1H, m); 4.63 (1H, m);
4.72 (1H, m); 5.42 (1H, s); 7.16-7.33 (2H, m); 7.57 (1H, dd, J=3 and J = 12); 7.6 (1H,
d, J=12); 8.26 (1H, t, J = 4); 8.63 (1H, s); 15.24 (1H, s).
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4-oxo-1,4, 13, 15, 16, 17-hexahydro-12H11-oxa-I,
14-di aza- cycl opent a[ a] phenant hrene- 3-carboxylic acid

whewzgi7sester: A sol ution of internedi ate 5.1 iPCT/IB2B06y)52714

in THF (2 mM) was cooled to Ofg.and treated with TEA
(0.7 mM). The resulting solution was treated with

N (Expes g gni ¢ anhydride (653 ng) in THFE (1 ).
After 30 min the reaction mxture was further treated
portionwise (0.1 m portions) with a solution of

E@ﬁlﬁ?wm(fﬂﬂ 765 RIYA[IseRs (4t ﬂuﬁ&lm%yﬁ 0.0k oMxhzolidin-3-yl]-

unt i the reacti'on was over. reacti on m xture was
giflugr eghwh oxynveshgs- 1((5/Ciﬂp)f Owid7 ﬂA01(01®6 -yt oxyeORI-g.

WS A e oot g reraiiRtr R ltbe R gheene-

BrchisoxyHe hed: over MgSO4, filtered and evaporated under

reduced pressure The resulting solid was stirred in
é?ﬂ? , filtered and dried under reduced pressure

3b RStanethigepysrolidin ivbiterbanol dydioghiogigss yi el d) . 1

NVR (DMSQd6; d ppn): 0.95-1.1 (4H, m; 1.67 (IH dd, J

Fhisocemppund=wap @faingd dr 5%, yield, ay a= celogrless] selidlzsta’;ing from

gﬂxﬁ% &e rt-gl?y) gng%;ﬁgl %fﬁmylﬂgym%iﬁl) ho%?ﬁthxlegﬁ&) 1(&i ﬁ,s: 1= cilr't?ﬁpxyhc

faldth, rembutyl. &er( (56,3 gtdpreﬁared 3stﬁ11ﬁ dirdifd. @R,4I5v42§§dr8ky-pyrrohdme-
s); 5.61 (IH_ s); 7.3-7 rrgI 6(8
Zeabpxylips geig inganalogy to J. Org Chem (2003) 3923-31) and using the
Lo -fluoro-16-[2-fl uoro-4-{{5R
1302%)11}25? F&aiﬁlg%l ﬁéaﬁ’ Pﬁ i/ [ {{5R) -
U MMIR hd dAShitehiichil mAth-thdse-obhémabdprrzttdryeflialeSt. Ayidr oxy - 4-
oxo- 1,4, 13, 15, 16, 17-hexahydro-12H11-oxa-I,

g e TSNSl PR RSP S LR A 1)

49LBUT1-855d9%difbilR- ﬁ%ﬁb&h@z‘c@wmsérﬁjﬂtekt@ﬁ from
intermediates 5.iv (0.500°g) and I~ A'ii (0.249 g) and

?E%??nﬁ%@&%%@ﬂ%@d ﬁ%?aﬁ@d? st%rtm':gt £8m!interi{édibte 3¥R2.09 g) and
18R lopropylch, G;Sr-mirﬂjabrom-bku-dr43di]1§d1[02qlﬁ1halme€i3-élarb@5»ﬂi): aidoathyl ester

-5 3]tr | z ol |

G enA i ABF Praciese of Fmdn PRI - 16- hydr oxy- 4-
‘H“N’MR (DMSOgs; 5 ppm): 1-2 (4H, m); 1.27 3H, t, J = 7.5); 2.53 (1H, m); 2.75 (1H,
dd, T=8 and J = 12); 3.40 (2H, m); 3.90 (1H, bd, J = 12); 3.95 (1H, m); 4.22 (2H, q, J =
7.5); 427 (1H, m); 4.45 (1H, bd, J = 12 Hz); 4.75 (1H, t, J = 4), 5.02 (2H, s); 7.62 (1H,
dd, T=2 and T = 11); 8.42 (1H, s).

3.ii. (I3R)-1-cyclopropyl-7-fluoro-16-methylene-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-0xa-1,14-diaza-cyclopental a]phenanthrene-3-carboxylic acid ethyl ester:

This compound was obtained in 40% yield after crystallization from EA, starting from
intermediate 3.ii and using the procedure of Example 1, step 1.A.v.

'H NMR (DMSOg; 8 ppm): 0.9-1.1 (4H, m); 1.27 (3H, t, J=7.5); 2.4 (1H, m);
2.85(1H, dd, J=8 and J=14); 3.51 (1H, m); 3.64 (1H, m); 4.02-4.08 (2H, m);
422 (2H, q, J=7.5); 4.3 (1H, dd, J=15 and J=3); 4.58 (1H, dd, J=10 and J=3);
5.10(2H,d,J=2),7.44 (1H, d, J=12); 8.42 (1H, s).

MS: 385.3 (M+H)".
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1,4, 13, 15, 16, 17-hexahydro-12H11-oxa-1,
14-di azacycl opent a[ a] phenant hr ene- 3-car boxylic aci d:

wove@ohuseon of internmediate 5.v (440 ng) was dPCRB20&HS52714

in MeOH THF (1:1; 10 m) and_f§ydrogenated for 3 h at
rt over 10 ng 10% Pd/ C. The sol vents were evapor at ed
ynders sSREdy s e @lbﬁ@g LR (1aBFb- 1818y dre)- U6 Ry %y h@kfy-bib-1 N
ame(;ture’: c 4 ﬂg )an)éll\/? “é % Tﬁ

Sdsgelrsitoly-iexghidrptig éll—awlﬂﬁeh@wrcmc enteipberamdene-

[ c Sur e. The oily residue was taken up
g%&@cﬁé‘? ”@[ 1 m) and diluted with MeOH (50

Sl o 1T AT s
é{&iA V¥ B0k bfld s’hh!gh‘M% &N&@&Exqm?m st 19RvE- 14 (4H,
m: 1.78 (IH, 214 (I'H, dd and 13): 3.76

{H NMR, (DMSOéls% ppih) 7(79(1[]|—(4den) A 25 (3H5t dﬁd7 5) 5.68101H, dd, T=15
387(1IHd J=6and J =29 _ rp& }
P)ﬂl%ﬁ&iHadéJsr‘é%Pr@deSH%j342(%% M“h(l dd, J =14 and

0 | G,
59‘ 8 }?z)ég.f 5%12 %1}%%8”%1%1??)’&'%0% (H{S)n)gzgzjlgz ‘Z’ J.k}aé.,%fs (1H, dd,
F=Jd46ndde 3); 49381 B)t, ] 2.65585.02 GH,a), T44(118 d5J— 12); 874X (1H, s).

1); 8.17 (IH, d, J=1); 8.60 (IH, s); 15.22
?4%441%)2 M6 (ESI): 651.0 (MrH)+: 649.2 (MH) .Exanple
ﬁvl @ﬁ 168)CH.E) QVrOPNI 7= fludrb Uetignirbyl 1= hib ok Bubo ki XRhredryl-
e‘mpw 1A, B3, 11,1 @2 6thexahydreel 21%1 I oxaol4-dicpa-gyajopentsie pgyarahrene-

4- oxol - hexahydr o-
I%wa];oxi c%]%gﬁﬁlgzeaséefcl opent aMphenant hrene- 3-carboxylie

B (ompopid ¥ SIARRT AT BorgIoessestlit dReSHy ¥igld iaine from

nﬂérﬁﬁﬂﬁﬁ@@?v@S& ¥ifpl) @Rd QMg the procedure of Example 1, step 1.A.vii.
6, 7-di f | uor o- 4- oxo- 1, 4-di hydr o- qui nol i ne- 3- car oxylic

M 49%8hyl ester. Thi s conpound was obtained as a
colourless material (88.8%yield), starting from

(S | Ny . g
918K L et 2 oo xacotdn 512 oo
Bhauykyiedtind)- rzexyal@bmpyl V Fluagd-d6-asdieky-¢ 4o I, 1 P 8Par Edekdhydro-
apnal ogy to . Chem j2003 68, 3923 31, starting
#»?Ié rh! zpmyld%s%w@cmlmqnf?éa nhereulrese-3rqasbaxylin afidiedpbeser:

and using the procedure of Exanple 1, step |.B.v. .
The compound was obtained in 41% yield as a beige solid, starting from

intermediate 3.v (89 mg) and N-[(55)-3-(3-fluoro-4-hydroxy-phenyl)-2-oxo0-oxazolidin-
5-ylmethyl]-acetamide (48 mg) and using the procedure of Example 1, step 1.A.viii.
MS: 668.9.

3.vil. (13R,165)-16-{4-[(5S)-5-(acetylamino-methyl)-2-oxo-oxazolidin-3-yl|-2-fluoro-
phenoxymethyl}-1-cyclopropyl-7-fluoro-16-hydroxy-4-oxo-1,4,13,15,16, 17-hexahydro-
12H-11-oxa-1,14-diaza-cyclopental a]phenanthrene-3-carboxylic acid:

Starting from intermediate 3.vi (50 mg) and using the procedure of Example 1,
step 1.A.ix, the title compound was obtained as a yellow foam in 39% yield after
chromatography on SiO; (eluent DCM/MeOH /AcOH 95/5/0.5).

'H NMR (DMSOgs; 8 ppm): 1.05-1.18 (4H, m); 1.80 (1H, m); 1.85 (3H, s); 2.14 (1H,
dd, J=15 and J=10); 3.40 (2H, m); 3.50 (1H, dd, J=12 and J=10); 3.70 (1H, dd,
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1H NVR (DVBQd6; d ppm): 1.05-1.09 (4H, m); 1.25 (3H,
t, J =7): 1.27 (9H, s); 2.65 (IH m; 2.87-2.89 (IH,

Worpeo781828 (1 H, m; 4.0-4.04 (3H, m; 4.19 (I H, Pei/B2406A52714

(2H g, 3 =7), 4.26 (1H mM.e5 07 (2H m; 7.89 (IH,
m; 8.52 (IH, s). M5 (ESlI): 505.24. 6.ii.
$= (8(a218)] -4 10)eB 8O RVHOAY, ga+ oM F 448t §nh 20 @5MYhY; A 660480 £2H, m);

-yl met hoxy

55@;(&110@» 3)p135l-7 80 121 M) b5 (WH.odb Ji= 3.and Ayah4; 461l (BH; del = 14);
bo [ i nd was obtained as a
c'oﬁgﬁ% éjs()sé‘ll)r’g% ﬁII’ ?:g]%/@yl’ ‘d) frominternedi ate

®IS (ES3+)L 64 0). and Li OH (20.3 g), using the procedure of

Exanple 1, step |.B.vi. M5 (ESI): 476.8. 6.iii.
8-((2R) -1 -tert-butoxycarbonyl - 4-net hyl ene-pyrrolidin-2

E)(ﬁlﬂ?lehﬁXXBR 165)-1- cyclopropyl 7-fluoro-16-[2-fluoro-4-((5R)-2-oxo0-
| -cycl op roPX 16 7-di fluoro-4-oxo-1, 4-di hydro- qU|noI|ne
vlae

5312ty thy-pare)irline 3 yd)-p hepleikwme drvblo LTl Yy dexy-4-oxo-
PO e PO R R kR G B sl ene

@Ic@ﬂﬁﬂdyheaelﬁ Exanple 1, step |.B.vii. 1 NVR (DVSQU6; d
1.05-1.09 (4H, m; 1.39 (9H, s); 2.65 (IH m;

% i- }_(3] 3%78 6%')1-] ﬁc@%pyéf ug$c{)z6( g—lﬂ:uo 3 ?@Rggqx?ﬁ[ g)?,?i‘?triazol—
( E%{%e)t%ylg%%lgoﬁlﬂéﬁ‘—?vl MpiBokintdinyD)-16-Fydrbxf-uldxoS) - M5
84157, mzh{mhycéioﬂzmbny@-angaxiqza-@wwpdmrawpmmdvm

I d
Cf}%é?{‘ﬁ‘y ‘?f}hw ec‘{fc?l opr opyl - 6, 7-di f | uor o- 4- oxo- 1, 4-di h
%g{so ui nol_i ?Vgst@*ilg%ﬁ@gl i C ?m d ben %3}8 éé(g nleﬁigo%&lyg from

I I

iR % A% m@&*ﬁ?‘é‘fﬁﬁé%‘?tﬁgﬁ“ i) 30 \5ing, the procadure of
Exardplbdrsmlésmar These conpounds were obt ai ned as a
g&ﬂ%y% ess material (86.2%yield) frominternediate

757 g), potassiumferricyanide (I11) (13.2 g),
pot assi um osmat e dehydrate (24 ng) and (DHQ 2PHAL

49 TO2R 95S)- L8} dMpropa- PR sse N6r - Mo rEXaMBR £2-bxo-3-/ 1,2, 3 [triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopentaf a]phenanthrene-
3-carboxylic acid:

Starting from intermediate 4.i (174 mg) and using the procedure of Example 1,
step 1.A.ix, the title compound was obtained in 20% yield.

'H NMR (DMSOgg; 8 ppm): 1.05-1.18 (4H, m); 1.80 (1H, m); 2.14 (1H, dd, J=15 and
J=10); 3.50 (1H, dd, J= 12 and J=10); 3.73-4.3 (7H, m); 4.70-4.88 (3H, m); 5.12
(1H, m); 5.53 (1H, s); 7.10-7.30 (2H, m); 7.50 (1H, dd, J=3 and J = 14); 7.61 (1H, d,
J=14);7.77 (1H,d, J=1); 8.17 (1H, d, J =1); 8.63 (1H, s); 15.22 (1H, broad).

MS: 651.0 (M+H)"; 649.2 (M-H)".
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step | .B.viii. M5 (ESI): 601.39. 6.v.
| -cycl opropyl -6, 7-di fl uoro-8-[ (2R, 4R) - 4- hydr oxy- 4- hydr

W@200m011898 - pyrrol i di n- PCT/IB2006/052714

2-yl met hoxy] - 4- oxo- | , 4-di hydrg&-_qui nol i ne- 3- car boxylic
acid benzyl ester hydrochl oride and
| -cycl opropyl -6, 7-di fl uoro-8-[ (2R, 4S) - 4- hydr oxy- 4- hydr

B3Pl Fok TSIt berciaprapny dnftacsin P THer s 4 4PR IR NP
8619 eyl Sshem ydionl @Bly@)ephenm eﬂfy@m@ﬁ?&soxw §xo-

obtai hed as a col ourl ess matéri al 9% yield) from

1 Atler ek, bt-bexabydvo-( BH 95 -gRa-1.h4- zilmympqma[dﬂpb@methrene-
E rocedure of Exanple 1, step |.B.ix. M

%E@ﬂ%’ #9996 vi. (13R 16R)-1-cycl opropyl -

-fluoro- 16-hydroxy-16-hydroxynet hyl - 4-oxo- 1,4, 13,

35, 81B.S,4R))-hBxahystoDychBonbi-4-axa@voky-4-hydroxymethyl-pyrrolidin-

14-di aza- cycl opent a[ a] phenant hr ene- 3-car boxylic _acid

%@ﬁqg}hm@@ki—pycdwopyl 6, dlﬂuoro 4-ox0-1,4-dihydro-quinoline-3-carboxylic

é{éﬁ% %r,?@”ér cycl opropyl - 7-f1l uor o- 16- hydr oxy-

oxynethy 1- 4 oxo- 1,4, 13, 15, 16,

B B S Lk Eaimal0 T s bt B BT BTk Barine from 684
Kot 04, 135.404 pbmsanﬁe‘ehnayaaﬁdeﬁ 282 n(g4p&5ssgim osmafe @ihy(dt416, 1.067 mg

m) was treated with DIPEA (4.16 nl). The m xture was
Q) LH AL, 5@ Fotar®lhl 1 Water arsl 6 g intagnediato i vidibler oxidation

reduced re sure and the resi di ssgl ved in :
Was cemnlg beniter 3%&%@8 i % The 1eacipn Weatt{?afgggarefuﬂy with

(ﬁum"lﬁélﬁﬁ eaﬂﬂregrdt Refor DOGniATGd dilgeR Wil S, quEAﬁ the org. layer
over MgSO4, ier and concentrated 1 n vacuo.

wes waskedvaih mmrf andcbrime. dhe oved¢rolgyerp rvger@‘becrkv@slikd w1th 0.5 1 EA.

165 Pabing ond attsr ARl hivpr MesER R anf 3 Rt Vs Svaporated.

TH 3613d Wheldis@ivddia B QDEMMNBOHAD/13 268 idefddesir 150 g SiO,. The
mat eri al . The nother |iquor was evaporated and

8iQespad Wey akshedy witht U—|0£f13@MdMn@HZ O%Ihghq flifefa}te evag) callected and
%(I;he Fﬁ'@ra@&[ té’:l t%gﬁ'%@} ag}}ey glui-ry g'quﬁn%(? 1%1 1 II\@A 4nd' ConlEitrated to a

ermed

¢dldie I6FR) + Jm(L‘Mﬁ'l'ddpfo@ Aylh 4t #| The @ryibﬁddﬁwefeo(xﬂ}ected and washed with
16- Mr oxymet h g oxo- 1,4, 13, 15,
qoid e\ atoading 6 e ofd;e@rmedlm IdBajihay/e I"‘@b‘@rﬁ?hﬂ The mother liquor

was evaporated and purified by chromatography over SiO,, using a DCM/MeOH (95/5)

as eluent. The relevant fractions were evaporated and the residue dried to afford 7.41 g
of a colourless foam.

'H NMR (DMSOg; & ppm): 0.95-1.15 (4H, m); 1.25 (9H, s); 1.8-1.9 (1H, m);
2.2-2.3 (1H, t broad, J = 11); 3.1-3.4 (4H, m); 4.0 (1H, m); 4.2 (1H, m); 4.35 (1H, m);
445 (1H, m); 4.8 (1H, s broad); 4.9 (1H, t, J=7); 5.15 (2H, s); 7.25-7.50 (5H, m);
7.9 (1H, m); 8.6 (1H, s).

MS (ESI): 600.9.
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a] phenant hr ene- 3-car boxylic acid benzyl ester: 1H NWR
(DMSQd6; d ppn): 0.9-1.08 (4H, m; 1.65 (IH dd, J =

w@2@7ams28) = 13.5); 2.34 (IH dd, J = 8.5 and BCEIB2006/052714

13.5); 3.38 (IH d, J = 3), 342 (2H, d, J = 5.7);
3.56-3.62 (IH m: 3.72 (IH dd, J = 10 and J = 11);
3.91 (IH, dd, J = 3.5 and J = 11); 4.07 (I1H, m); 4. 48

§ i, 7 - @@lopil 13, Mﬂudm%—Y@)S’ﬂRé%B@(dnbﬂcyﬁ h Ao%ne(thﬁlpyﬁolzdm—

—57@ 2Hs 7.30-7.50 (6H, m; (IH s).

Rimarigpry]- 44@@ hb4- dwﬁmqw@w3(camoéylrﬁe@%b@zﬂ «ﬁerb)

&%ﬁ%@ -I -cycl opropyl 7-fl uoro-16- hydr oxy-
roxynethyl -oxo-1,4, 13, 15, 16,

hexah 2 | .
His KRG el p?e%ag?ﬂﬁéifzﬁoéouysﬁs SERCHPERETURN (623, starting
{rEMSRERmedias (6.95 8) And8. 704 HICINAnd Jsif thk. ﬂr];cédui'é oflixample 1,
J =10 and J = 12); 234 (IH dd, J =6.5and J =

gem)-B.ix. 4-3.48 (2H, m), 3.60 (IH dd, J = 3.5 andJ =

90 (2H, m); 4.03-4.08 (IH, m); 4.64 (IH,
&@(Eﬁ)jgy. 'and(J = r11)0); 4. 92 (IH,(t, Jm: 5.7); z(s 02

(2H, s); 5.25 (2H, s); 7.03-7.50 (6H, m; 8.45 (IH,
§jii. (NBS(/IEB)-): cyél%ﬁrc@)yl Eﬂwbira 1€-b3Rpxy-16-hydroxymethyl-4-oxo-

FO s L R B o e b RS S
J%a%%m@bwakeroxa »

14-di aza- cyclopenta[a]phenanthrene- 3-carboxylic acid

LWL | Lot £k [ .
DR Sngfih s SpBtkA el O Ry bSHIA il (214 fring o
ihitekmieBiallS.ifl (5.75 EHeNaE 0k hd PIBBAuindaningathe prozatiwd ofiBxhmple 1,
th nesul foni ¢ anhydride (759 ng) in THF ( 1 m).
’SO mn the reaction m xture was further treated
¢1 q(O.lm portions) with a solution of
anesu fonic anhydride (0.7 g) in THF (0.7 m)
unt|I the reaction was over. The reaction m xture was
élii\r ut/é8 1aR}-h-cnelvpropyt B lebjo- Enlly dedxy- 10 mekhane Silfonyogymethyl-

d th ' i . NaHCO3
G BT T AGE P TT ol s £ B idaimpeqptrenc-
mb@’oxﬂﬂdacb&bm);léiwred over MgSH4, filtered and
evapor at ed under reduced pressure. The resulting solid

WaRIutoh '0F fflermediate 5.iii (1.2 g) in THF (2 ml) was cooled to 0°C and treated with
TEA (0.7 ml). The resulting solution was treated with methanesulfonic anhydride
(653 mg) in THF (1 ml). After 30 min the reaction mixture was further treated
portionwise (0.1 ml portions) with a solution of methanesulfonic anhydride (70 mg) in
THF (0.7 ml) until the reaction was over. The reaction mixture was diluted with water
(5§ ml) and EA (10 ml). The org. layer was treated 3 times with aq. NaHCO; solution.
The org. layer was sequentially washed with water and brine, dried over MgSQOs,,
filtered and evaporated under reduced pressure. The resulting solid was stirred in EA
(5 ml), filtered and dried under reduced pressure to afford 1.18 g of a colourless solid
(85% yield).

'H NMR (DMSOg; & ppm): 0.95-1.1 (4H, m); 1.67 (1H, dd, J=10 and J=12.5);
2.07 (1H, dd, J=6 and J=12.5); 3.23 (3H, s); 3.46 (1H, t, J=10); 3.6 (1H, dd, J=3
and J = 8); 3.83-3.94 (2H, m); 4.03-4.10 (1H, m); 4.3 (2H, s); 4.66 (1H, dd, J=3.5 and
10.5); 5.26 (2H, s); 5.61 (1H, s); 7.3-7.5 (6H, m); 8.45 (1H, s).
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in EA (50 m), filtered and dried under reduced
pressure to afford 1.32 g (81%yield) of a colourless

W@ 07M178B (ESI): 558.4. .viii. PCT/IB2006/052714

{13R, 16R) -1 -cycl opropyl - 7-f | ugr.o- 16-[ 2-f | uor o-4-{{5R) -
2-oxo-5-[1,2,3]t azoll-

Mgr@;g]ygsg)sazol i di n-3-yl)-phenoxynet hyl ] -16- hydr oxy- 4-
oxo- 1,4, 13, 15, 16, 17-hexahydro-12H11I-o0oxa-1,

14-di aza- cycl opent a[t; enant hrene- 3-carboxylic acid
Ban g5, G o R Gt oot o (6506 Hei g racol-

L P B R KPS g

f hel SMSOlﬂalﬂalhﬁcahfzdrEXla@Il B olq-13Uefiadachclypdnial aheldaBhiene-

ff@?@%ﬁ)aqldéwwf%pyl 7-fl uoro-16-[ 2-fl uoro-4- ((5R) -
2-o0x0-5-[1,2,3]triazoll -
Thiseeompoundawes | dbiaingl yis ) a selovsiesmseli |- ¥4 hyigld xgjatting from

-
iftpeliots 570,380 el FAREEPAY Bl il g Bty of Eample 1
§ibﬂ>$13(:01ﬁ1ipound was obtained as a yellow solid in 95%

i el d startl ng frominternediate .viii ( 180 ng) and
K@ T8 rocedure of Exanple 1, step 1.B.xiii. 1H
NI\/R(DI\/ISOd6 d ppm): 1.00-1.14 (4H, m: 1.85-1.91 (IH,

J
9)«1 (%3§%6f3) ﬁQy&lgﬁLoggM ﬂﬁm@lzéf_zlzu%)w {(fé'ﬁ) -2xD- 53[18@@ gﬂzazol
éﬂ’ﬂndhyd olxm;olzdzl]n 3@1)(%(10@%&@/]226 lny@@xx 2+d,x0fr) 4 60

(1010 s a4 2 gt e

F-cbo hczgagl H t, 9); 7.50 (IH, dd, J = 2.6 and J
:135 60(IHdJ:13)777(IHdJ:1)

tfoh"o'f 1ﬁiternledTat3)5 (&46%%)'%5 cﬁ%sol ﬁ 13%/[4(')1*1LT}F13 (1:150 ml) and
(ESI% 650. -1 -cycl opr

b}zﬂ,tbge?lafeldeor 3 dn atet [)QerflIQng 16094 P@(B Th)e slvgrty-were evaporated under
{egbﬁdz R@L%% %ﬁ&;he |w s ta?(efrlJl Zu%' 1|nda|1 rI]mx‘ru}!el )of Qﬂ?%? %%E ml) and
Nieb3 15 mip Thé- fisyaliodr wasl Atkbred a8d ahd filiflatélicddrora¥E had& reduced

ta[ a] phenant hrene-
pressure. The oily residue was taken up in a CH,Cl, (about 1 ml) and diluted with

MeOH (50 ml). The solid was collected by filtration and washed with MeOH (5 ml),
affording 29 mg (75.7%) of a pale yellow solid.

'H NMR (DMSOgs; 8 ppm): 0.99-1.14 (4H, m); 1.78 (1H, m); 2.14 (1H, dd, J= 6.5 and
13); 3.76 (1H, t, J=10); 3.77 (1H, dd, J=3.5 and J=11); 3.87 (1H, dd, J=6 and
J=9); 3.97-426 (7H, m); 4.75 (1H, dd, J=3.5 and J=10); 4.83 (1H, d, J=Y5),
5.08-5.16 (1H, m); 5.58 (1H,s); 7.13-7.30 (1H, dt, J=1 and J=9); 7.25 (1H, t, J =9);
7.50 (1H, dd, J=2.6 and J =13.5); 7.58 (1H, d, J=13.5); 7.77 (1H, d, J=1); 8.17 (1H,
d, J=1); 8.60 (1H, s); 15.22 (1H, s).

MS (ESI): 651.0 (M+H)"; 649.2 (M-H).
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3-carboxylic acid: 7.i.
(3S) - 5-azi donet hyl - 3- (4- benzyl oxy- 3-f | uor o- phenyl ) - oxa

WQ007617828- one: Thi s conpound was prepared i n BCEIB2G§6/052714

to WD 2004/096221 starting frgm
| - benzyl oxy- 2-fl uoro-4-nitrobenzene (WO 03/064413)
usi ng (5) glycidyl butyrate and subsequent mesyl ation

R ot b i €8 e S BP0 VG A A OB P
?I[PQ%ﬁttria%%l { Vine be@z%hﬁﬁle?)f A[)gﬁl{ern‘:&?ﬁ@ﬁiy‘i‘]gm hydr oxy-4-oxo-

- eénant i orrers.
{83y, @K@lkbmb’dwlzﬂfll 1u@x—aol Phemdayy@opentalalphenanthrene-
% 2 3(]()( LI azq -yl met hyl - oxazol i di n- 2-one: A solution
3 P ate 7.i (5.0 g) in toluene (125 nl) was
treated with TEA (4.87 nm). N trogen was bubbl ed

6 ir SYQ@R) I risilialtye aibolfir4-darhilene-pSiapligin-1- @ldde%x&ﬁﬂcﬁ@bpropyl—
was added to the solution and the m xture was heat ed

.4-dhoraridero- AFyéhidre qyinp bagr wnrbssliqpad eybestary h.

The reaction m xture was all owed to cool and the

This tomipegnd ryast ebteingdras & eblowdessdmpterinl (388 pialdnstarting from

iRty o Pl £ P AB M et T SHSRRRD panyiene-
Clytretidiaccaityoxiylit tacad ir@nbant edfer d.0ig) pragaied irfdnalogyng J. Org.

4.78 ¢ 674 2% vyi el d% of a pink solid. M5 ESII): 343. 1.
Cheqn. (2003), 68,” 3923-31, startlng from 4-hydroxy-D-proline instead of its

Liﬁhmﬁoﬁﬁégéﬁ&*@sﬂ% 'i%(gjcreﬁﬁ% Pe P s{eh 1% gltriazol-1I-

Xazo one: SUS enél 0]

i}mtremmeclbmse)dz 8 ippt): 0.0511.09 (AHOh) 210251‘(3HV\@SJ=t=W);aI 27 (9H, s);
with HBr (62%in water; 20.3 nl) and stirred at 25
a1 gnt 2.8 81K, ﬂnhé b1 am; \Aa%wéu@éa m%t619 (1H, m);

or ?%Ig’(%n%% ?ﬁ ;ge sof%w@ﬂ@r? al r(s%tfl

Me(ESd): i50524s stirred in ether (50 n1) coI | ected by
filtration and dried in vacuo to afford 3.07 g (99.6%

|eId f a colourl ess lid, M (ESI
piigi- 1%1%5 s S s riw "?-?WZF@%M{ 5S) -
%c?@‘l@pr@F [l6,2. a"é‘yﬁom@z&dob 4-dihydro-quinoline-3-carboxylic acid:
| met hyl - oxazol i di n-3-yl’) - phenoxymet hyl | - 16- hydr oxy- 4-

K8~ compound was obtained as a colourless material (92.8% yield) from

intermediate 6.1 (8.17 g) and LiOH (20.3 g), using the procedure of Example 1,
step 1.B.vi.
MS (ESI): 476.8.

6.iii. 8-((2R)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-
1-cyclopropyl-6,7-difluoro-4-oxo- 1,4-dihydro-quinoline-3-carboxylic acid benzyl ester:

This compound was obtained as a colourless material (90.9% yield) from
intermediate 6.ii (7.14 g) and BnBr (2.8 g), using the procedure of Example 1, step
1.B.vii.

'H NMR (DMSOg; & ppm): 1.05-1.09 (4H, m); 1.39 (9H, s); 2.65 (1H, m);
2.73-2.86 (1H, m); 3.82 (1H, m); 3.98 (3H, m); 4.03 (1H, m); 4.27 (1H, m); 5.06 (2H,
m), 5.29 (2H, s); 7.03-7.58 (5H,m), 7.89 (1H, m); 8.57 (1H, s).

MS (ESI): 567.1.
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1,4, 13, 15, 16, 17-hexahydro-12H11-oxa-1,
14-di aza- cycl opent a[ a] phenant hrene- 3-carboxylic acid

whewzyi7sest er. This conpound was obtai ned as aP@HIB2006/052714

yellow solid in 59.8%yield, _gtarting from

internmediate 7.iii1 (300 ng) and internmedi ate 6.vii
6 1498 R pi%'ﬂgutb BASELAY &y Rrethyl- r#dlidin-
R B R g3 ARy P Sidin

2.y8@athw®$l (rwlommlﬁ ZdB‘h@r@rﬁdm@ EA4- ﬂéavdr@qwoolm@cqnmvyhc

99 g bﬁnzty ?stersan%’%jé(gg,éw%)l (|Z| tzﬁ b%ta%}/cﬁfb?r?)“g @drggr—%—i/yd?oxymethyl—
ﬁyr&ﬂuﬁnﬁ%zlﬁzkdﬂoxﬂﬂ,] cézclfepﬁop@lld 7Jdlﬁu&05§9-0x04] @szlﬂydkcl quidline-

m; 4.21 ( 9); 5 (IH dd, J 3 and J =
i@“fl*’bowlgaaquéhﬁn@feéaeﬂr 5) 5, 08 5.17 (IH m: 5.26 (2H,
T%l 5.37 (IH s); 7.13-7.17 (IH_dt, J= 1.5 and J= 9);

56 (:q;mpoqnduwereg)obtameg]g ag 78], cquurle]ss 7materipl (86.2% —y1e1d) from

ﬂeamgdla;e %IIH (7d57 g]) polta?smul% ?’errlg:)llam’ldes)(III)'\/E3(2E % )potassmm osmate

&@&a};@ﬁ&z 3]cdnap¢mﬂx|5@)zmﬁu 102 25 -usitrgf the Procedlute] HSEx2mple 1,
- 0X0- t azo
stp #ﬁVﬂ OvaO|IdIn 3-yl) - phenoxynet hyl ] - 16- hydr oxy- 4-

g,l}o S} , 15, 16, 17-hexahydro-12H11-oxa-1,
%:1 a)z'a- c'yc] opent a[ a] phenant hrene- 3-car boxyl i c aci d:

The title conpound (105 ng) was obtained in 60%vyield
ay. d-qalopropgl-bowdifndriods-| (é’Ra%R)i%@ydrow hwdrexyreahdtpyrrolidin-

éy@/ﬁeé 9){2%3 f‘ %@J@{ %ﬁ}g% 6611%6[” ?c gcfuégx @%egte(kpgfimchlonde

r Jdifiu m in-
(A 1 by 880y e £ dhuchs- N2 459)-3 1908 ) 1Bl

Zryamhalxyi 4mxy) 1 @ dimeieo QOinQlng-3arboaylpradid benzplestey =
(r}gl %,l J1): 4,13 (2H s); 4.19-4.25 (2Hm; 4.50 (1H,

gym 019" and J = 7); 4.83 (2H d, J =5); 5.08-5.15
glese7 %p%qqﬁ% ereJ aét;e?l -];Zlg' él lp}gr?e’cfa‘]m;tejjihg @g g‘;{é y:ield) from
ﬁﬁerﬁl)ezha?es Qﬁv((B Hs gﬁjm 3 7M ﬁth}l dl(%(aﬁg 1fslﬂg thél Iprol:e&uﬂe)of Example 1,

7 (IH, s)
$tEIS1 )B.ix650. 8.
MS (ESI): 501.11.

6.vi. (13R,16R)-1-cyclopropyl-7-fluoro-16-hydroxy-16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopentaf a]phenanthrene-
3-carboxylic acid benzyl ester and (13R, 16S)-1-cyclopropyl-7-fluoro-16-hydroxy-
16-hydroxymethyl-4-oxo-1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-

cyclopentala|phenanthrene-3-carboxylic acid benzyl ester:

A solution of intermediates 6.v. (4.35 g) in MeCN (100 ml) was treated with DIPEA
(4.16 ml). The mixture was stirred at 60°C for 3 h. The solvent was removed under
reduced pressure and the residue, dissolved in DCM, was sequentially washed with aq.
0.1N HCI, saturated NaHCQOs, water and brine. The org. layer was dried over MgSQOs,
filtered and concentrated in vacuo. The residue was purified by chromatography over
Si0, (eluent DCM/MeOH, 95:5). The relevant fractions were pooled and crystallized

from EtOH, affording 1.6 g (41% yield) of the major isomer as a colourless material.
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Exanple 8 : (iJ5 5
S<)-I|-cycl opropyl -7-fluoro-16-[2-fluoro-4-((5

W®2007/01 71828 - PCT/IB2006/052714

5-[1,2,3]triazol -1-yl nmet hyl - ogazol i di n-3-yl)-phenoxyne
thyl ]-16-hydroxy -4-oxo- 1,4, 13, 15,16, 17-hexahydr
Phd Atdthdr-1Rpar Was @W&ﬁ@cﬁaﬁd’ Gﬂygﬁﬁ%éﬁfro@ﬂ PROHaTREin8 2T0 mg (7%

3-carboxylie acid

ylzkﬁsoztes)mmowem@msm@lpwrst@tgmi 16-[ 2-fl uor o- 4- {{5S) -
2-oxo-5-[1,2,3]t azoll-

Mapaat hgdmemx zﬁintﬂrinddiateS -6yvi)a) p @B gREY frytlppripy Ry-duasoy i Grhydroxy-

5}%&4 {gh@é@ﬁoég%{ %ﬁé}’%ﬁl&h@ﬁﬁ%moﬁiyﬂ% 1_1!4%511'%& d

hia®&lpBEnaniVese- QQWHC ¥a8 beRhpbsid as a pale
eI low solid in 45%yield, starting frominternediate

HBVMR (QWISOug)® anm)i Oek o H1as m)7 11651 (1148, 7 b3 zadd = 13.5);
%‘é@rﬂfﬂt !;gopjrpg'gdwg PLIREEMLE LS L ¥ oit®Bq, 7-5.7),
é 583,650, |m2)CBBCﬂZO(Fl'PPﬂH/|J'=71(5 bH@e- 11§ § B1 f(hHORE: F=B(Pad T = 11);

- 0X0- 5- [ triazol -

‘lwlﬂﬁ’mﬁl’ M&zﬁlH dich- B=9| andoHentRy #elBGiilp); 4.99 (1H, t, J=5.7);
4 16,
1781y PR T DN hyef tr

B @isaE ageyc! opent af a] phenant hrene- 3-carboxylic acid:
The title conpound (65 ng) was obtained in 62.5%yield

Rﬁn& YEIh@W (driddidle Moerng (‘]@k']@@) @fcwblﬁbreorpﬂlﬁ?ﬂﬂﬁbi% B5-hydroxy-
(200 ny) u3| ng the procedure of , _

1®hWXXWM@OXCd1 B0, 1D, lﬂahemcamir Q*-’IIHH h-pxal 85 611612@1
0.(IH dd, J =
o Dngffgt ahengig RO corfgy i bty

4"z 5 and J =
l}llgNMﬁ (T)M§0960 s(ﬁﬂfh) mg 168 QZHng'f 1%1! 1.7 ng°> @&ng =31d0=a13d J=12);

234 (Had 1 6. smnd Y 63); (3zn+3 ‘tS (28, ) B; 605{1H8d5 115 33 and T=10);
4 I H, 5

Drsg e arbm; £43-4.08 Gty ot i 3 12 PG 1= 492 (1, ¢

13 552), 5. 62@{(52%' 251(2H‘l s}' ﬂ@s 650 (BH/th);@.45 (1K, sy = 1);

& 7 (IH s); 1522(I,s).I\/B
MJ_*SSQ ):480.98. Exan'ple 9:
(1J5J6i ?)-1-cycl opropyl -7-fluoro-16-[2-fl uoro-4-((55)-

GviX Q13R, 16R)-1-cyclopropyl-7-fluoro-16-hydroxy-16-methanesulfonyloxymethyl-
4-0x0-1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopentala|phenanthrene-
3-carboxylic acid benzyl ester:

A solution of intermediate 6.vi.a (1.40 g) in THF (14 ml) was cooled to 0°C and treated
with TEA (0.81 ml). The resulting solution was treated with methanesulfonic anhydride
(759 mg) in THF (1 ml). After 30 min the reaction mixture was further treated
portionwise (0.1 ml portions) with a solution of methanesulfonic anhydride (0.7 g) in
THF (0.7 ml) until the reaction was over. The reaction mixture was diluted with water
(10 ml) and EA (10 ml). The org. layer was treated three times with ag. NaHCO;
solution. The org. layer was sequentially washed with water and brine, dried over
MgSOQ,, filtered and evaporated under reduced pressure. The resulting solid was stirred
in EA (50 ml), filtered and dried under reduced pressure to afford 1.32 g (81% yield) of

a colourless solid.
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5-[1,2,3]triazol -1-yl met hyl -oxazol i di n-3-yl)-phenoxyne
thyl]-16-hydroxy -4-oxo- 1,4,13, 15, 16,

Wa Teomexses/dr o- 12H-1 | - oxa- |, 14- di azacycl opent a[ PCT/IB2006/052714

a] phenant hrene- 3-car boxyl ic.acid: 9.i.
(13S, 16R) -1 -cycl opropyl - 7-fl uoro- 16-[ 2-fl uor o- 4- ((5S) -

REoEsIRSbR42, 3] triazol | -
yl et h};I oxazol i di n-3-yl)-phenoxynet hyl ] - 16- hydr oxy- 4-

0X0- 15, 16, 17-hexahydro-12H11 -oxa-|
QN1 (4554969 é@ﬁ!pambﬁﬂﬂamm EnBuo:-L4BdRyi00-kb .4 riazol-

b
IS o SIS A g 0 bl e
(2,13, 19)1 mh&ahydm(l(thQBom@)l ]alftﬂazwlSd?y@g)p?ﬁiVB[ @pbaesithrene-

Exa Iel stepl Aviii. M5 (ESI): 740.9.9.11.
?gﬁbﬁ {ﬁi”\ fluoro-1 -tl-fluoro-H Syi-oxo-

-tluUt | | -
yhis@pm}bgéi’mobtaimﬂd as g byigp Relitbie, el igld. Sy Fromyintprmediate

iﬁél aza ope‘g?“egipaf ﬁénlg %r aﬁldé?sﬁgr% g)%((?ﬁegmgc()f(? xample 1,
ﬁbplIAthe corrpound (74 ny) vvas obtained in 84 2% vyiel d
é%el | ow solid by hydrogenation of internediate 9.i

99ng the procedure of Exanple 5, step 5.ii.
1H NVR (DVSQd6; d ppn): 0.98-1.20 (4H, n); 1.74-1.82

' 1 16R )-F-cyelo L7 Hludfo-Po- 2 4luorb-4- Lébo- 81 Tiazol-
EALL 9RO T P77 RISl 8
dd/lmdhﬁ—diaﬁ)l?allirdmzl)spfwmmyn&ﬂ&ﬁ (6-Bydrddy-4Pxe- 5.7 and J =

f2-4 24 H ; dJ =
?)6 ]é’)]%Z ]f 1872 h?x%ay ra—n])Zy—fl gya (Lgydgazoa %loefrﬁafﬁ/,ggg}aﬂ{zrene—

chbLfbosc}[chul4(lH dt, J=1and J = 9);: 7.25 (IH t,
= 7.50 (IH, dd, J = 2.6 and J = 13.5); 7.57 (IH,

%15 c é&tnlrﬂ)H wa§) 3‘th{5ﬂeg| aéj Jyeﬂox"v) soﬁ? Lif (95% S)geld‘] starting from

E?«amedxatel@wn (180 mg) and usmg the procedure of Example 1, step 1.B.xiii.
(NXER OMIO2PS By {06 1% G Sl £51 18 i, IS)( 325456511, m);
Fob 1P, B el 5 Y ok Bl A . an
HFIIII) ok 83 (2H As)d U224 9e (Dpem);af.60])(pHedah+H);,eh83-4.84(2H, d, T=5);
5.10-5.15 (1H, m); 5.41 (1H,s); 7.13-7.17 (1H, dt, J=1.5 and J = 9); 7.26 (1H, t, J =9);
7.50 (1H, dd, J=2.6 and J = 13.5); 7.60 (1H, d, J = 13); 7.77 (1H, d, J = 1); 8.17 (1H, d,
J=1); 8.60 (1H, s); 15.22 (1H, s).

MS (ESI): 650.8.

Example 7: (I3R,16R)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((55)-2-oxo-
5-[1,2,3]triazol-1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydr oxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-

3-carboxylic acid:

74. (35)-5-azidomethyl-3-(4-benzyloxy-3-fluoro-phenyl)-oxazolidin-2-one:

This compound was prepared in analogy to WO 2004/096221 starting from
1-benzyloxy-2-fluoro-4-nitrobenzene (WO 03/064413) using (S)-glycidyl butyrate and

subsequent mesylation and reaction with sodium azide. The title compound and the
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3-car boxy lie acid: 10.i. (13R, 16S)-Il-cy
cl opropyl - 7-fl uor o- 16- hydr oxy- |

w@20ehimeesul f onyl oxynmet hyl - 4-oxo-1,4, 13, 15PCT/B82006/052714

17- hexahydro-12H-1 1 -oxa-1, _7o.

14- di aza- cycl opent a[ a] phenant hrene- 3-carboxylic acid
edtRliaRst @ikplaydd $heC SARO YhdsivGeheMi@PProskrAss AMS, NMR) as their
colourless solid in 69%yield, starting from
torresponing(R-epantiomer.243 ny) and using the procedure

?fﬁﬁgp‘@l‘@l& step 6.vii. MS (ESI): 558.8. |Qii.
n “cycl opropyl -1 -fluoro-MI1-fluoro”-i”Syi-oxo”-|
| UWJt azoll -

Yhiog5$)y3--prezploxgBrtdry-pherptien ok 9 3¢t lay bl F-Yiadoydonaplidin-
xo- 1,4, 13, 15, 16, 17-hexahydro-12H11-oxa-I,
#1¢i azacycl opent a[ a] phenant hrene- 3-carboxylic acid

benzyl ester. This conpound was obtai ned as a pale )
PeFolutions @f | iatarmediates 74 (S d) &), ins telpenen gl 25mehh was treated with TEA

| Ir; Q. 7 ) d Y
7 ity iR B e sbiliod 18, 8) b opper o
(3ESh)) wastddRd télthesalation/ addythetrhixtire tWas heatep aolis0°Gvaider a gentle
obt ai ned a a_fpal e yellowsolid in 72% vyi e| d, s}arti n

|

st Placetirngifat bsh e repagipnanixiyre wagalowed tocagl gnd the Tesulting
1 . f . e .
?tggt%}éskv/%& d%%i%:féﬁg@ﬁgﬂ’tgﬁloﬂ VIR With SIRR rggﬁrél;f.'e*l“he solid was

y-product, the i1nter
spenddd in wratey ahd ptirogal/for T-ht The resuldingcoystals were collected by filtration

13, 15,16, 17-h dros. 1 - - 1,14-di -
ﬁd%‘%f@ivﬂﬁf@gﬁtﬁ%ﬁr‘g% giﬁ%ﬁ%‘?k?ﬁ%@%ﬁ’ i 'goxyl ic
M}g’@gs}pﬁgay_ll_ ester (i.e. the conpound of formula H G

wherein R3 is fluorine, R4 is cyclopropyl, R13 is

benzyl and R2 and OR7 form together with the carbon

Adip Sﬂ—ﬁa(t3—fb@m—ﬁ—itvﬁéqw—p#ﬂn)ébéﬁde?]rﬁqx%,1 Yeeshdwraiatigén-2-one:
as a colourless powder in 19.90%yield (15 ng; M
QAESkpensivd 2fIterrhediate (7.1 (4ARE) By AeOYC(20pnid weis trebtedovith HBr (62%

“tl-fl - Hi iz0x0- s3lUtriazoll.- .

I ey - SieL) e oot A9 C e oS Lo, Ao el was poured
O wafer 4240L1). The resBltink subjRnsiod dvR-stized ¥dr PXArid and the solid was
14-di azacycl opent a[ a] phenant hr ene- 3-car boxYI i c_acid:

filtered and air-dried. The solid was stirred in ether (50 ml), collected by filtration and
dried in vacuo to afford 3.07 g (99.6% yield) of a colourless solid.

MS (ESI): 279.3.

7.iv. (13R,16R)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5S)-2-0x0-5-[1,2,3 Jtriazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopentaf a]phenanthrene-

3-carboxylic acid benzyl ester:

This compound was obtained as a pale yellow solid in 59.8% yield, starting from
intermediate 7.iii (300 mg) and intermediate 6.vii (149 mg) and using the procedure of
Example 1, step 1.A.viii.

'H NMR (DMSOgs; & ppm): 0.91-1.08 (4H, m); 1.82-1.88 (1H, dd, J=3.5 and J = 13);
2.40-2.50 (1H, dd, J=8.61 and J=13.5); 3.51-3.56 (1H, dd, J=5 and J=11);
3.64-3.70 (1H, m); 3.77 (1H, t, 9.5); 3.84-3.89 (1H, dd, J=6 and J=09.5);
4.01-4.11 (4H, m); 4.21 (1H, t, J=9); 4.55 (1H, dd, J=3 and J=10); 4.83 (2H, d,
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The title conpound (32 ng) was obtained in 38. 7% yield
as a yellow solid by hydrogenation of internediate

wo aoi7i017878 ng) usi ng the procedure of Exanpl e BCT/EB204%/052714

5.ii. 1H NVR (DVBQd6; d ppm):7Q. 98-1.20 (4H, n);
1.74-1.82 (IH, dd, J = 10 and J = 12); 2.04-2.17 (I H,

Jid 5)J5 Bsfs fmelml m) 1?2@)(2H3s)515 3 tthO)| 3.13-1.9 élﬁ & ]JH; 1.5 and

!)T 9),47(29 (élHZ4t, (161—9) @2 47H8H()1 &77d61H,Jd,-1315, &dd (iH; d, J=1);
% ? 383(2H d, J =5); 5.08-5.17 (IH m; 5.53

7.14 (IH dt, J =1 and J = 9): 7.25 (IH t,
qu@lnloso(m dd, J = 2.6 and J = 13.5); 7.57 (IH,
d, J = 13.5); 777(IH d, 3:1) 817(IH d, J =

’@(aﬁgﬂg?@(yl] -cyc opropyl 7f?uo(r|0 H]6 [Sé ﬂuoro 4- ((SSS) 2 -0X0- g[] 2,3]triazol-
%%érhyﬁf’o'?kolﬁﬁr%%@)r L ORNbyhid RIS nifiokRaldgor 0- 4- ((5i ?)

54d33rlézhﬂ F7- haparptrnyl2Ho X bpod-il dirdi@aydyy lopaem by hetangirgret
g %q_o%cy 4-oxo- 1,4, 13, 15,16, 17-hexahydr
Ci Wi

14 dlaza cycl openta] a] phenant hr ene-
arboxylie acid

?B@ itlg c?rapwﬁiz@%sag) 3vaﬁ ohBinsd inSAYA yieklas@nakoyellon sqligy starting
g lﬁfseﬁgé?&la@'ﬂv%z fig) shRirll i ?Z%E(rlhﬂ‘)é R EQufple i Sdp B xiii.

met hyl i'm vvascoléd
tm\mm (DM!SG)@dS\pptﬂ) 1\1&@41(135(ch@) 6(8%1|911 (tihelda) =3i3 dnd J = 13);
The reaction mxture was_stirred at rt for 30 m n and

2A0: X0 (hHy 1ldg 51*?7 Sran ot 240 B~ %Zﬁ)o(lH dd, J=35 and J=11);

FTASREGH ANEGT (11, g, 13, apd TS 11y 413 (HL 5 419425, 2FLm);

$56 6 H odd, ake /7dindgT + GYAG- &:omﬂpaenﬂ) S a0, 1|5e(aHt m)ns a (1H, s);
1, xt furth [ d ' . . Jh

PEIAE ET-AIS Rals BEod s 159

Y89 i THWE, ef = (15‘2? m7)77a@ﬂchF 723yl tslm'g (P[qy%it af s 1y¥eR@7 (1H, s);

col l'ected by fil'tration affording, af

t522 ¢di.a)l i zati on from EA Hex, 4.45 (95 8% vyi el d) of

@%@‘!Sgyéésﬁwggergal 6 and o (—Dg/)swi; 1? gp?%: (IH, dd,
450452 2Hdg’= 5.00-5.07 (IH,
6. 28
waplflﬁﬁﬁﬁ% Ao opyiat o W?ﬁ)[f ﬂ}*wé%f%ﬂ%é)?(%w

5%1 2@%&@261 Hyldethd1- szonﬁ)hn 3%/1)' Ibhenoxymethyl] 16- hydr oxy-4-0xo0-

a | uor o- dr oxy- phenyl ) razol -1 -yl nméet hy
4d)3a125016 Y- he@h@dgo 1 H-11-oxa-1,14- dlaza cyc penta[a]phenanthrene

3-carboxylic acid:

8.1. (13S,165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((55)-2-0x0-5-[1,2,3 [triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl |- 16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopental a]phenanthrene-
3-carboxylic acid benzyl ester:

This compound was obtained as a pale yellow solid in 45% yield, starting from
intermediate 1.B.xi (200 mg) and intermediate 7.iii (149.7 mg) and using the procedure
of Example 1, step 1.A.viii.

MS (ESI): 740.8.
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A solution of internediate Il.i (5.0 g) dissolved in
EA: MeOH (1:1, 20 m) was hydrogenated for 12 h at rt

W@e®r/08828rg 10% Pd/ C. The catal yst was renovedP@§IB2006/052714

filtration. The catal yst was_s#ashed with EA (5 m).
The filtrate was evaporated in vacuo affording 3.66 g

8%7%3@ !96.%)] @fcz%r%@m?mﬁ(s%gatfmomu ((SIS)%OQ?MSMMQQOZ—
and 2H
(zmet@yl ayazolghn- 3411)%680%16«1»44 IWydr@xzeﬂaozs ( | H dd

dl? JZ%Z 16, 1472 )zéxg%ﬁ% ]?HD ; 1; .} ]glfilﬁ%_fyc@%erﬂg[ cgigéenangtrﬁne—
5)0611’%&?15%&(]1&1 S). I\/B (ESI) 278.4. 11.i .
(13S, 16S) -1 -cycl opropyl -7-fl uoro-16-[ (5R)-2-fl uoro-4-(

Ph RS chmpamal $65I mg) was obtained in 62.5% y1e1d as a yellow solid by
-yl met hyl - oxazol i di n- 3- é@é phenoxynet hy
m

hyldsogepation of intesmgdiate, 841 g) §sing ghe proce ure of Example 5, step 5.ii.

ﬁ“@?ﬁ%@«éﬁ@ﬁ@é{ g?@ﬂelﬁamﬁh mn L85 (EL ) T 5 32 pngd T =13

baonayio e(H{e'fdd Tﬁ'=$ SC%HEOJJB%W?S 3‘3?&31'7@9@Hi3d@n1 aryanRdg J=11)
solid in 58. 1% vyieid, startl from’i nt er medi at e
B9340 (G w1)s 10 L1y, o Bromgdiom B H113 (1L 6% hg9-4ed52H, m);

#ShAfh! B FLOGET L 9, SRARL % T 55 Shosts £ Vs m) a1 (1,

16$)(1H ad/mi)pscamu J9)f 7061 (@H] 6-J[=29); t7.50r @4 di ( BRR -62an@XP= 13.5);

?ﬁ?re%/lﬂr&l doiazb% O)i h73- (i) - hdmobdy et hyili 16- hyddoRy/a(1H, s);
13, 15, 16, 17-hexahydro-12H 11 -oxa-I,

T d| az’a ‘cycl opent a[ a] phenant hrene- 3-car boxylic aci d:

M8(BSI): 166080onpound (38 ng) was obtained in 81.4%vyield

as a yellow solid, starting frominternediate 1l.iii
(53 ng) and using the procedure of Exanple 5, step

Bxiinpldd: Nms(mq d@clo@ro@w flubr 8Q6 52 ¥ ok 45 ((89)-2-0x0-
1.85-1.91 5 and J = 13); 2.40-2.50 (IH,

! 2§]f63128‘( ?tyh(quhyl 8&3203161“1 5-Yhrhen oxyypth ydl- 1orh gdrsgsy-4-oxo-

2%;13 1?d16 1317' ng]e_ﬂ]iga{so 5}7' 171"%75 f‘é@ gg&gc%golzm‘[a hené %. ene-
Bdcht bexylic Geid5 (I H t, 7 14 (I H ddd, J =1, J
=2.5and J = 9 725 742(IHS)

§25(gl)38' ]?Régdcezfépropyl—(?—fﬁtom }6 [2 }l%toro—]—((%%’) oxo 5d [ ],3,3 [triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diazacyclopentala]phenanthrene-
3-carboxylic acid benzyl ester:

This compound was obtained as a beige solid in 41.1% yield, starting from
intermediates 5.iv (2.0 g) and 7.iii (0.996 mg) and using the procedure of Example 1,
step 1.A.viii.

MS (ESI): 740.9.
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s); 8.6 (IH, s), 15.25 (IH s). Ms (ESI): 649.09.
Exanple 12: ( S §-1-CyCloPr opyl-7-flu or o-16-[2-flu

W@Rr006A0178¢E 55' ) - 5-i m dazol | - PCT/IB2006/052714

yl met hyl - 2- oxo- oxazol i di n- 3-y}3).- phenoxymet hyl ] - 16- hydr
oxy-4-oxol | JT-hexahydro-
H Il - oxa-| ~-di aza- cycl opent aMphenant hr ene- 3-car boxy

biiie (883, t6R)1L.cyclopropyl- 7ﬂu0r0 16-2 ﬂuoro 4-((58)-2-0x0-5-[1,2, 3 ]triazol-
&58) 3- (4-benzyl oxy- quoroyég ) - 5- |mdazoI-I-yIms

ﬁfmer@%a)zcémlmﬁlm&ﬂ)ownoweéh ﬁ%&mg«vxé 30y) was
|
LS L AL B TR gl enarene

Sfb%ob@litzfydz@xy 3 -fluoro-phenyl)-2-o0xo0-oxazolidin-
5-ylmethyl ester (5.0 g) and im dazole (5.99 g) and

Thé Rlet BEmporRdediar e was?(@Hfahrﬁ:dlih, 830ep ylddias 5, Mﬁw solid b
( DMSO d6; %H g% ( 1H dd, Jy:6 Y

bydrogpnggomoﬁmte?;)ngdqateﬁ 1. O:g)g»smgzthggme@ge ()QE.p(armle 5 step 5.l

! ,
G SR Bt B 0.9 1 26 o 174 2 (R i 50 angy = 12.5);
mmm 1H,.- &BJ@%&)J I\@s()E§I3); 3§iﬁmﬁt 12 16); 3.77 (lH dd, J=35
(5S) - 3-f1 uor o- 4- h ydr oxy e r@?% i m dazol - | - th
gnd xéﬂbl?r&?nﬁllirdﬁ;é iﬁu@dcﬁnﬁ 424 96.1ng;1) v€a§8 (IH dd J=35
BL LG £t LI 2 8063 PRUPLRLSSR TS, 714 0 g0 0=
@r[cbI:eQW’HSJGIPEX,aIm@Q); 7151;(1151 a@ 114= 216Iand]I =I\I1\2R5)g wg@lg Zigtr 13.5);
PokiTd, T DoSaTabil LA by 50 G O 15 38) )01 7. 07
22 (I H, 7.35-7.79 (IH, dd, J = 2.5 and
:Efqz‘;“gsa? ng 23 9.77 (I H, g). VB (ESI): o
278.3.12.111.

@%i%ﬁpff Lo {%?@%gﬂf&ﬁ&pﬁ-ﬂ?ﬁﬁfolﬁ61[3:ffu'098-&9((§s>(i§§a:

2 oxm@mzbniydhgm&}l gk%zophﬁngw)n@tdmwkym&ﬁrymyw bydrokyexoxo-
exa I Q-

1&}#3#115 W -hexphydry ol 2 cl)lcwpéﬁfl AP pHE MR M enan thappe-

9)&){}5 achdgbenzyl ester. The conpound (79 ng) was
obtal néd as an orange solid in 53.4%yield, starting

frominternediates |.B.xi (112 ng) and 12.H (61 ng)
il USRAGSYheygppopdl-Huofo- Bxanwpbry-16-methanesulfonyloxymethyl-

4-0x0-1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopentala|phenanthrene-
3-carboxylic acid benzyl ester:

This compound was prepared as a colourless solid in 69% yield, starting from
intermediate 6.vi.b (243 mg) and using the procedure of Example 6, step 6.vii.
MS (ESI): 558.8.

10.i. (I3R,16S)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5S)-2-0x0-5-[ 1,2, 3 Jtriazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diazacyclopentala]phenanthrene-
3-carboxylic acid benzyl ester:

This compound was obtained as a pale yellow solid in 53.5% yield, starting from
intermediates 10.i (100 mg) and 7.iii (49 mg) and using the procedure of Example 1,
step 1.A.viii.
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step | . A viii. M5 (ESI): 739.8. 12.iv.
{13S, 16S) -1 -cycl opropyl - 7-fl uoro- 16-[ 2-fl uoro-4-{{5S) -

W®G200mots2zol - | -yl net hyl - PCT/IB2006/052714

2- ox0- oxazol i di n- 3-yl ) - phenoxyynet hyl | - 16- hydr oxy- 4- oxo
-1,4, 13, 15, 16, 17-hexahydro-

Si)-g%@:9! , 14-di aza- cycl opent a[ a] phenant hr ene- 3-carb
oxylic acid: The title conpound (30 ng) was obtai ned

Aﬂeﬁl%‘a@e%?r yfh@'tﬂleaéorﬁpé(ﬁhl\%g Sithingd a8 S}Beﬂi:1 ggll(f)\ﬁ/%]ld in 72% / yield,

Intermediate 12.111 and usin rocedure o
ﬁalamglfmrﬁ,ln tetnagolidBes 1()1 (]FH 3\[!7@) aDi/Bd§48.6 npg)r@md using the procedure

el . 35 A ik (S S s, Ak F oy, Ty PnBBegie gporice

f-c9&10p1%§14731u8£b 4%kb 1n@ 13,45,96 14-118:"&11%:&% 121%(1 1%x4- 1( diaza-

J =
6l-axaspiref2.4dhepta| ghe(namhr@)eé %rhwcyhcz&c@ Hbewyyl wsm (ie. the

3 aLH 5).:
g gr togindly T8 hefeig R udnd? S gy opglpl k) Rbenay and
R4 BOREX&R teeltr with the carbon atoms that carry them an epoxide ring), was
(i135,i(55)-I-cycl opropyl-7-fluoro-16-{2-fl uoro- 44(5
pi)taglcq as #reelyyless powder in 19.90% yield (15 mg; MS (ESI) 462.9).

[I 2, 3]tr|azol-l-ylrrethyl) 2- oxo- oxazol i di n-3-yl ] - phen

fif‘;(fzﬁx'zk rcg(}’zgﬁz@ﬁ 7 7-Hu8%016- [ﬁg&&n 4155]9) 2-0x0- 5 [1,2,3]triazol-

exa oxa- | | azacC opent
aiyphﬂhﬂmxhzcdm 3ySaplzomyinechydt v@hydmy “4-0x0-

g %ﬁ%ﬁ;‘@ ﬂﬁggz&z&}lrlgééé— ?{) 2)?62? y]|40&( Zzacycl ue%a?a P pr}z Xrlzt)n:e%( a
§5b?/)ox§f@;élglonet hyl - 3- (4- benzyl oxy- 3-fl uor o- phenyl ) - ox
azolidin-2-one (5.0 g; prepared according to WO

PR (9B ar g SPBY Yt sov

hpdrogdniatiore df mter®@@Gatevidrin (4 hhg) ﬂ'dufg tho lpreerdurea$ Examp}céd step 5.ii.
pnder reduced gres ure_and é@le resi due_was

DB GBS s S0 @58 1ok bl s K B8 (B9, d 10 and! s = 12;
shuerts (LS 1Y 08 f%F-926833 S¥rieh ) by, SAELU, 99535 and

sol i d.

[5R1);3. 8’21(Hé,|1d@;|]03(5f$31nﬂ|]lﬁ)9)34m294194 \6B; (2 48 IGVH; §d, 72 3.5 and
FLYO! 57853 ant! TBF D)) 5 095359 0; 3538 s); 7.14 (1M, dt, =1 and
T=9Y; 7.25 (1H, t, J=9); 7.50 (1H, dd, ] =2.6 and J = 13.5); 7.57 (1H, d, J = 13.5);
777 (1H, 4, T =1); 8.17 (1H, d, T = 1); 8.59 (1H, s); 15.26 (1H, ).

MS (ESI): 650.7.

Example 11: (135,165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-oxo-
5-pyrazol-1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-

3-carboxylic acid:

11.4. (5R)-3-(4-benzyloxy-3-fluoro-phenyl)-5-pyrazol-1-ylmethyl-oxazolidin-2-one:

A solution of pyrazole (1.03 g) in 2,3-dimethylimidazolidinone (20 ml) was cooled to
0°C and treated with NaH (555 mg; 60% in mineral oil). The reaction mixture was
stirred at rt for 30 min and treated with (5R)-methanesulfonic acid 3-(4-benzyloxy-3-

fluoro-phenyl)-2-oxo0-oxazolidin-5-ylmethyl ester (5g; prepared according to
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A suspension of internediate 13.i (4.3 g) in dry MeCH
(200 mM) was treated with DIPEA (9 m) and W[ (I

w@Ee07o(eghl or omret hyl ) propyl i dene] - PCT/IB2006/052714

4- met hyl benzenesul f onohydrazige (5.04 g; prepared
according to J. Med. Chem (2005), 48, 499-506) at OC

W@ZOW@%ZZTL s tredcBion@sixfurd Whefurthet §tirfsdl At &emight. The solvent
over ni ght e solvent was evaporated under reduced

peeseapomtethid vaseor Brg thsiduguaas dakenolpviaawiater GOMNNEADH the resulting

Pl BEF Ballle Gy o IR A e MU P T B e,

and gf{?&ﬂ%y&bl@ldoﬁﬁf:ﬂbdﬂé@ni’at&?alg (74 1% vyi el d) of a
colourless solid. 1H NVR ( DMSCd ppm : (l
&J NMR3@PMSQus; ot ppm):=3 &3 3t QIPLdé,)J 45 qnsi { FI%) ¢.11-41=(1H, dd,

W+ 1880, h3bis52 0. 9= 97:5%-5 07 mEs 36 6B, Bo6-628 (1m,

4d, 1 ——1212235)7 0977 3-@(171{5&1) (7626-781 (31, i, 1.3547.50,(5HI, m)}1).76 (1H, d,
I\/S(ESI) 383.1. 13.iii.

I5R)®)3- (3-f | uor o- 4- hydr oxy- phenyl ) -5- (4-net hyl -[1, 2, 3]
triazol -| -yI nmet hyl ) - oxazol i di n-2-one: This conpound

{ 2ii8 B3 u&%t@w&%a %234 %koggﬁ%ﬁfg giyfj gkd})oﬂtglg?—one:

yiel d, |ngfrom|n

R, ST B Al 108, o

Hydfofonated. fob I(Z}Hat trt os}a' 9() mgr 1'0% (PZHE ’(ihe J:ataly&t $)as removed by
1-5.10 (I H,
ga%tlog T}% catplyst g/ay “glﬁ]gdewnh E)& ('5-,m13 7T}(q iﬂtra@dvas Jevg,pga@d in vacuo

%@%dﬂlg éﬁgg ?7% Giekh df'adolciessdndiBridl! H S) . M5 (ESI):
(FL 38VR6EMBOGy & SEnP80 dnd k110r(@H] 8xd@-X+ Gand-¥=PY, 59 (2H, d,

5- (4- net hyl -

T 25, BT 10105 8T, 1036 AR (L 95 057 31 6 W7 43281, Bk 7 (LT
8- 113, — Sh6

@Wﬁ% g% gr é‘ql%ﬂ qmé gg,ﬁ&(ml, dd;7113:and3= $59.75 (11, 5).

WS @Sdg &878Mcl opent a[ a] phenant hrene- 3-carboxylic acid

benzyl ester. This conpound (78 ng) was obtained as an

ang 6% yi.el d,
Pl ReraSab et gpt ioronigl kb Word f Tesno gy ran
USIRGhH NS aRsIREEIYY Pp&ﬁzo@%}z@@l B18-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopental a]phenanthrene-
3-carboxylic acid benzyl ester:

This compound was obtained as an orange solid in 58.1% yield, starting from
intermediate 1.B.xi (111 mg) and intermediate 11.ii (61 mg) and using the procedure of
Example 1, step 1.A.viii.

MS (ESI): 739.8.

11.iv. (13S8,16S5)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-pyrazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl |- 16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopental a]phenanthrene-
3-carboxylic acid:

The title compound (38 mg) was obtained in 81.4% yield as a yellow solid, starting

from intermediate 11.iii (53 mg) and using the procedure of Example 5, step 5.1i.
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step | . A viii. M5 (ESI): 754.8.13.v.
(13S,16S) -1 -cycl opropyl -7-fl uoro-16-{2-fl uoro-4-[(5R)-

w®2(0d0nmsehy| - PCT/IB2006/052714

[I,2,3]triazol-I-ylnethyl)-2-gxo-oxazolidin-3-yl]-phen
oxymet hyl } - 16- hydr oxy- 4-oxo- 1,4, 13, 15, 16,

I NMIRADNIS O361 8 ipphd): ©8-1.18 (41, m): 185191 (1H.dd, J=35 and J=13);
14-di aza- cycfopenta [ a] phenaht Rr €ne- 3-'carboxylic aci d:

THE-25G | @Hg ompouneB-8. 20 (HJ, wkls bbtaiandd]a&d)a &4-BOE (3H, m);

351404 BPSBIYR! €. SR N0 (RO SN TPIRIES E Y
§4I1|(1H1|s-5 P(#\B (1@!\/5091% 1)d7nnn()1H hd@gyéiélgs (2454am%m_9) 725 (1H, .
- 4’0”24501 =|ﬂ9ﬁ7ﬁ§’(“3=®f3~73=?/6 a(ldm — H; 759418, G123} 7.80 (1R,
P 863175 3?95@&%9”’ 4.07-4.25 (5H, m; 4.5 (IH, dd,

6 (2H, d J = 6); 5.08-5.15

MS-(ES}[ 69991 (I H, s) 7.14 (IH ddd, J =1 and 2.5 and
25(IH t, 9); 7.50 (IH, dd, J = 2.6 and
7.59 (IH d, :125) 7.80 (IH, s); 8.6 (IH,

E)&am &,1&6 (133, B9S)- IM5 c(dpBbp y1- T-Biftoid- 1 EXRPRbEO-14(5S)-5-imidazol-
|J5% cyclop c{%@ %ﬁ%%oro 16- 2f|uoro4(()5|’>) 2
kr@ethyl 2 oxo-oxazolidin-3-yl)- phenoxymethyl] 16-hydroxy-4-oxo-

Pt 901 oy TR o250l 9 XL pORAAHTES Mt éne-

4.cA00kylid @¢cill7- hexahydro- 12H 1 | - oxa- | , 14- di aza- cycl open
ta[ a] phenant hr ene 3-car boxyl ie aC| d: 14 | .

3 fl h |
i?i}/l(%?(%z(éﬁ 335 xz oforom % lgln azel gei é??\ffl@ild "egeone

in MeCN (33.72 m) was diluted with

Phig cememq/(ﬁ %gh‘y%pbtamﬁé ie71-9% yield aseelpuitess pelidy tagting from

RSP LG, Rl b ahif R volidin

Syhpethgl @rerde g and iraidaadle (5.99 gy adDusimgthepdodedaret efdExample 11,
wi th (51 7?)-methanesul fonic acid
@elﬂl enzyl oxy- 3-f | uoro- phenyl) - 2- oxo- oxazol i di n-5-yl m

51 NS, S5 5988 (4, M1 54 g2, 596491 o, o

PE@3S486-4a500(2hem); k92O 1WA E, tna)k6r117u(2H ns)N60e+6.150HH) J1 = 1),
and stléredfor 1 h. The resultin stals wer e

L9PrEd Qb y: Tomvich o man 3@ Crdht B Rtk S0 )
heEsg):zggwas purified by

12.1i. (55)-3-(3-fluoro-4-hydroxy-phenyl)-5-imidazol-1-ylmethyl-oxazolidin-2-one:

This compound (1.91 g) was obtained in 76.7% yield as a colourless solid, starting from
intermediate 12.i (3.33 g) and using the procedure of Example 11, step 11.ii.

'H NMR (DMSOgs; & ppm): 3.75 and 4.11 (2H, 2xdd, J=6 and J =9); 4.40 (2H, m);
4.90-5.00 (1H, m); 6.91 (1H, s); 6.91-7.07 (2H, m); 7.22 (1H, s); 7.35-7.79 (1H, dd,
J=2.5and J =14); 7.67 (1H, s); 9.77 (1H, s).

MS (ESI): 278.3.
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chr omat ogr aphy over Si O using EA and EA:DCM (9:1) as
eluent, affording 1.75 g (37.5% yvyield) of a colourless

woredoen1mes 1H NVR (DVSCGd6 ; d ppm): 3.89 (I H, BdI/IBR066/052714

5.5 and J = 9.5); 4.22 (IH, t;;.J0 = 9.5); 4.93 (2H, d,
J=5); 5.1-5.2 (3H, m; 7.13 (IH, ddd, J = 1.5, J =
2.5and J =9); 7.29 (IH t, J =9); 7.3-7.52 (6H, m;

92 8i. (1615, 183)-1-M= 1. ﬁ:@@)m ﬁz?é}o?ié'lfB flhoro-4-((5S)-5-imidazol-1-ylmethyl-
5R)-3-(3-fluoro-4 rox%/ enI)-5tetrazoI-I-}/ met h
§/10xweiez@lhdwi frvh Rlvﬁ'é@xyrmr@ Ic oy-{-0x@80, %93, Wako, 1 7-hexahydro-

CPADI TG R S PP A Mt ot
%‘%?edur (27? 'gflgr(gas 31;1;a1h§(§ Eﬂ 8raj1ge sglléj)m %4%%\{?&'5@11@ from

ihtetmRdfajes 14B.22(112 hhg)ChndJl 24i @lﬁhg) &l(pt%lr% the g)l'd'éed ;of Example 1,
6.95 (IH t, J =9)° 7.05(1H, d 5 and
sep-1g).viiiy, 36 (I H, dd, J=25andJ:13 5): 9.47 (IH,

?2193@% gé H s). I\/S(ESI): 230.3. 14.iii.
P6 ;' -cycl opropyl - 7-fl uoro- 16-[ 2-fl uoro-4- ((5R) -
2- oxo- 5-tetrazol -

12.iM. é8 Y6 Jok agcddrirdpyi-73Aydrp- Iherimoy orek- (1§ )} 5-imidazol- 1-yimethyl-
- 16 hydr
010%@1 Tél'h%yﬁ Pﬁ?nws&swe{r@ hsteonr4-exen! 1, Wal vl G ahexpbydro-

b oment alal M‘ﬁ%&‘%ﬁl@k@:mﬁ]ﬁz@hmﬁ%hb B-QFbskyRENEY!

ester. Thi's conmpoun ng) was obt al ned as a yell ow

‘lBltlﬁe C?Ti)gu@(g/ ‘p’ &‘ﬁiwﬁhﬁ{téﬂwn{ 6 @% I . ng }?Hg\% solid, starting

frbmaﬁtétmedlalk 1ENAIE0 mg) andstisiyp the /fxrodedlure ofExgmple)s, step 5.ii.
(HWBG@}WO@;/@PBWobW 178 (He ;. 1851122k (b dd> =(3¢Sryd T=13);
I

346@% 61%’(21 ’Ioléd?:;n3 Oyl(sthehoxyrretaﬁyl ]I-_l%’- h%/' c3)x93(/) S m);

4»0@-4215(4}1 19; 4852H].€, ] £ o) e8RS d-TE28); 151080525 I(1H m); 5.41 (1H,
4- di - I h h b | i g

P z%qafﬁs‘:%ﬁéﬁ%@ﬁﬂ%éakiépwg?‘?‘%@{;@g. Tt by < 37985 am, o
pLf t f

| ntlg\r@ze e 'f?il g@l(ﬁ@ Wsei)sd(églzg)a;l Inggt hgog‘rocedure of

MSaﬂﬁﬂI)a659 8step 5.1i.

Example 13: (135,165)-1-cyclopropyl-7-fluoro-16-{2-fluoro-4-[(5R)-5-(4-methyl-
[1,2,3]triazol-1-ylmethyl)-2-oxo0-oxazolidin-3-yl]-phenoxymethyl }-16-hydroxy-
4-0x0-1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-

cyclopentala]phenanthrene-3-carboxylic acid:

13.4. (55)-5-aminomethyl-3-(4-benzyloxy-3-fluoro-phenyl)-oxazolidin-2-one:

A solution of (5R)-5-azidomethyl-3-(4-benzyloxy-3-fluoro-phenyl)-oxazolidin-2-one
(5.0 g; prepared according to WO 2004/096221) in THF (80 ml) was sequentially
treated with PPh; (4.4 g) and water (2.62 ml). The solution was stirred at 80°C
overnight. The solvent was removed under reduced pressure and the residue was
purified by chromatography over SiO, using DCM:MeOH (9:1) as eluent, affording
4.32 g (93.5% yield) of a colourless solid.

MS (ESD): 317.0.
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1 NMR (DVBQd6; d ppn): 0.95-1.15 (4H, m; 1.95 (IH, d,
J=11); 2.2 (IH m; 3.6-3.85 (3H, m; 3.90-3.95 (IH,

worpgo74171828t. 3 (5H, m; 4.6 (IH d, J = 8); 5.0 PQHB2d)6/052714

J=6); 5.2 (IH m; 5.4 (IH_g); 7.15 (IH ddd, J= 1,
J=25and J =09); 7.25 (IH t, J=9); 7.42 (IH d, J

3. 313{5 )535 -(4- i@ﬁ(zﬁzﬂxy g, %@m— gﬁgnﬁ’)ﬁ (Lﬁm@ﬂlyl , 2%’)ma9014f5yMeH1gl )-
S)
@%Zollldlay?d?@propyl 7-fl uoro- 16-[ 2- fI uoro 4- ((5i ’>) 2- 0X0

A— [sbsp2nsipn r ofazuternhedydteret hiy | (43x@z ol i diy nM32OH ) 20 enddxyase treated

thyl]-16- r oxy- xol o -hexa = .
t% oxg)lf’%gdi az c?& oper‘i‘flgl\/phelsry ﬂ‘{lﬁgé ridichlorometgylipropylidenel]-
@-@ﬁéﬂhylﬂe'imzbnesulfonohydrazﬂe (5.04 g; prepared accordlng to J. Med. Chem. (2005),
4- benzyl oxy- 3-fl uoro-phenyl )-5-[1,2,4]triazol -

1518 y499e5(}6)|a1&?§z dlhe dreaction-roixeure Twassfusbap stimerl etsBG ergprnight. The

é({vq % n?%&?%g?#aﬁe?%dgﬁéé ﬁ?sg{rl}rgcanélc?l? §eoé(i gls dissolved in

Bo(l\M\mebq Yand- purifikdoby kBrohatogtahy0 0wt a8i0), | (éluent DCM/MeOH
| met hyl ester (1.0 g) and 1,2,4-triazole (18

&%ﬁ)ughﬁ Jelenantpfrations rV@r@fpoel@énqa}deeaapor%%de 5ff91ﬁmg 3¥%g (74.1%

3.88 ( 1H, dd, J = 5.5 and J =
Q&gﬁ)&%ggg’ﬁfgsgﬂ&% = 9): El 61 (2H m); 5. 025, 11 (1H,
}HNI\'&R](DMQ(Bks, S)ppn?) m(zl(BH sl 3,843(1H, Hd5J 15 and2159;;md191(1H t,
{ Fﬁ) 4974 (%{ 5171 ﬁﬁ)a597 (lfﬂ;snré§|7)(2H$§)9721(2 1§, Hzid 12 15,1 =25 and

5 1),5 2,4 |-
j %’t o){g}éfé{%ﬁf%’%ﬁéb %ti 7)76 {n% :Irrg(zjioate

MS(ES([)SB@C&WQ) in AcOH (3 m) vvas treated with a
m xture of HBr (3 m; 62%in water) and AcOH (3 m).

TR R S IR bl B 2R S

9&5}0&&&@%&‘3 The residue was washed with water (2 x
and dried in vacuo to afford 373 ng (78.35%

ﬁﬁ'cgﬁvg%@@“@ @e\g%‘)d&}gaﬁﬁedggs %@Fépﬁd 1nd1 db“/ﬂé el sfirting from

intermediate 13.ii (3.33 g) and using the procedure of Example 11, step 11,

'H NMR (DMSOg; & ppm): 2.23 (3H, s); 3.80 (1H, dd, J=6 and J=9); 4.16 (1H, t,
J=9); 473 (2H, d, J=5.3); 5.01-5.10 (1H, m); 6.94 (1H, t, J=9.5); 7.02 (1H, ddd,
J=1,J=27andJ=9);7.37 (1H, dd, J = 2.5 and J = 13.5); 7.87 (1H, s); 9.76 (1H, s).
MS (ESI): 293.1.

13.iv. (13S,16S)-1-cyclopropyl-7-fluoro-16-{2-fluoro-4-[(5R)-5-(4-methyl-
[1,2,3]triazol- 1-ylmethyl)-2-o0x0-oxazolidin-3-yl |-phenoxymethyl}- 16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopentaf a]phenanthrene-
3-carboxylic acid benzyl ester:

This compound (78 mg) was obtained as an orange solid in 51.6% yield, starting from
intermediates 1.B.xi (112 mg) and 13.iii (64 mg) and using the procedure of Example 1,
step 1.A.viii.

MS (ESI): 754.8.
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4.62 (2H, m; 5.05 (IH m; 6.94 (IH t, J = 9.5);
7.04 (IH, ddd J =15 J=25and J =9.5); 7.38

W@ bdd7oos28 ) = 2.5 an d J = 13.5); 8.0 (IH, s); BCBMB26G452714
s); 9.75 (IH, s). M5 (ESI): 2#49.01.15.iii.

(13S, 16S) - | - cycl opropyl - 7-f 1 uor 0- 16- [ 2- f | uow- 4- ( (5R) - 2
13)%0(153%1 ;’-zﬁdywo{p%gak 7. gluoro 16-{2-fluoro-4- [{151%) -5-(4-methyl-
nmet hyl

oxazol i di n- ? phenox;//l
[h%.?}fyzgzcd)dyylmedyyb 2- Qxatoxa]_zg idins3-ylg enoxymethyl} 16-hydroxy-4-oxo-

%,j,_lg’efsa ﬂiyp} exa%H'l |]2?7E ]- oxa I4-diaza- coyclogenta{(ci]{o{z%naézahlrgze—

i"azacyc op enan hren

Benppylkshad.. Th| s conpound (90 ng) was obtained as a
yellow solid in 9%yield, starting frominternedi ates

ThS+ikk c()ﬁﬂ)guﬁﬂlnﬁﬁ%) 39535' dbta(lﬁg(ﬁ adTl)yefow dd)‘hldrlﬁ 68h§% yield, starting
procedureo 1, step 1.A viii. M (ESI):
from igtermediate 13(11&) mg) and using the procedure of Example 5, step 5.ii.

“@?%Mi} @Rﬁ#@ g%ﬂ) 7. 60490 mh?1 B85 4% O, WP R 3% Py = 13),;
y! bmnyg 9&622050 @lrmn% %l68- mg ey by drqly6- by@rﬂxy 96 (3H, m);
0XO0- 17- hexahydr o2 12H1 | - oxa- |

487 %&@@@m)oﬂér(ﬂhi[ dqi,p?%ﬂlalndﬂr?e?lé)» 4% Q4T ok 5716)c5 884545 (1H,m);

gﬂ?@tﬂ }T& el (gdé S'Bart | ﬂ%?gﬁbﬁl ?Egr@ﬁr gt eg?goyv?? (1H, dd,

18@ 67&nd m)d7 5{119, d, e msaemor(mo? £ 9, £5. 25(1@s)
ii. 1H NVR (DMSQd6; d ppm 1.03 (4H, n),
MS{ESJH7569 4 and J = 13.5); 2.43 (IH dd, J 8.3
and J = 13.5); 3.62 (IH dd, J =5 and J = 11);
3.69-3.76 (2H, n); 3.88 (IH, _dd, J = 6 and J = 9.3);
Bxoaplel M: GBS, 1Sy Tacystapr 9py-Tilpor ot 16-62-12pr o-4)((SR-2t gxo-

Koot byt o 2y 20y b Hea hinchy Py S e b3t 4T

11—'451)3,,157162137 héxtdhylly 0-12H-19) oxal1,48-did 44, cydibpedtafalphbn énttlr che-
= 13.5): 7.57 (iH d, J = 12.6); 7.98 (IH s): 8.55
%1CFFb(§‘)‘/110801§9 (2H, s): 15.2 (IH s). M5 (ESI): 650.7.
Exanple 16: ( S S§-1-Cyd OPr opyl-7-fluoro-16-{2-flu

94 1,958 3(@ls e}r§)§0/\(y' FABE%O }khe(zyl )-53- tetrazol ] ylmeth%l oxazolldl?I -2-one:

3-'yl oxynmet h 2-0x0- oxazol i di n-3-yl] -phenoxym et hyl

h ﬁw%%dﬁro@?ﬁd %g)z;{%(t:ryc[ioéz%tl g\f[él&]‘I %%Zn? hrlgr QN;SZ diluted  with
2,3-dimethylimidazolidinone (20 ml). MeCN was removed in vacuo and the resulting
solution was treated at 0°C with NaH (55 mg, 60% dispersion in mineral oil). The
suspension was stirred at rt for 30 min and treated with (5R)-methanesulfonic acid
3-(4-benzyloxy-3-fluoro-phenyl)-2-oxo0-oxazolidin-5-ylmethyl ester (5 g). The solution
was stirred at 60°C for 2 days. The solvent was evaporated under reduced pressure and
the residue was taken up in water (50 ml) and stirred for 1 h. The resulting crystals were
collected by filtration and washed with ether (50 ml). The solid was purified by
chromatography over SiO; using EA and EA:DCM (9:1) as eluent, affording 1.75 g
(37.5% yield) of a colourless material.

'H NMR (DMSOg; & ppm): 3.89 (1H, dd, J=5.5 and J=9.5); 4.22 (1H, t, J=9.5);
493 (2H, d, J=5); 5.1-5.2 3H, m); 7.13 (1H, ddd, J=1.5, J=2.5 and J =9); 7.29 (1H,
t,J=9); 7.3-7.52 (6H, m); 9.5 (1H, s).

MS (ESI): 370.3.
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3-car boxy lie acid: 16.1i.
(5R) - 3- (4- benzyl oxy- 3-fl uoro- phenyl)-5-(i soxazol -3-ylo

WO Igky - oxazol i di n- 2-one: A sol ution of PCT/IB2006/052714

(51 ?)-3-(4-benzyl oxy-3-fl uor ggghhenyl ) - 5- hydr oxymet hyl -
oxazol idin-2-one (6.34 g), isoxazol-3-ol (1.87 g;

P4 8P 25 RR3-BE- AR5 L NGy 49 1) P&k 01BU eyl 3080 lidikAa-
277@8 ) gn}g PPh3 y6 Q%Emyl)n TH@O & rﬁt)y vva(gzbtlr eat g’éle

%EQ Sul‘ﬁi El%%fbb@ﬂnéﬁ dsa &ﬁ&n[e@@?&lidoiﬂ 8‘9@“% ?fe'lc{, ls&fing from

he sol vent was evaporated unde
memmdxatqo}@s@ 7eg) and using thegwdchdarenaExampild 1 Batepyl 1.1i.

¥ VIR’ BSEB5L ooy F M s Tir5 BohaSh20 e, 1-9.9)

?régst al fll zed%?llri‘%(r)n9 %%Jﬁe?g ng’ ?393 lﬁgtgﬁggj %osgplg’ d8ET=1,7=25

arel bap);&s36 @8, idd, J 1215% JEDMBEY 6;47d 1 Hps)y 9.78.(9H, Ol H
6,8 and J = 9); 4.16 (1K, t, J = 9); 4.42-4.52
ﬁ’%ﬁgﬁﬂg 02-5. 10 (IH m: 5.18 (2H, s); 6.40 (I1H d,

= 7.19 (IH, ddd, J =1, J =25 and J = 9.5):
Y4 A7 ((Z!i’f']é?rbéyc:folﬁ))%vlh Borb- %?[ﬁc%m@((sﬁ )) 80 xb5terrdehi-

. ESI
gggnghylwazq)lzdm 3-yl) phenoxymethy(l] 16- hydroxy -4-0x0- VB ):

O b e N L R

,@rcaﬁ@tv@lek @Sd Ber®l @wrl ess solid in 79.5%yvyield,
starting frominternediate 16.i (2 g) and using the

Phid R andig FHBN RS oia’t%,meﬁt a%pa §r5lldw solid M\@S 6%@1&1 §1;arti3hg from
pm : 83 (IH dd, J = 6. mg;
mtcg;nedmteq 11 )gl(](lgng}) and5 19_115 (634( ugng @p |-procedure of

E)(afng Pstp fr gy J = 9 and J = 9.8); 10 (1H, ddd, J

andJ—9) 7.49 (1 H, dd, J=25and J
MSLESF): ;748070 (1 H, s); 9.73 (IH s). M5 (ESI): 295.3.
16. Hi . (138 I Sy| cycl opr opyl -1 -flworo-|

=i - I i spxazol -

k.44 d%?ﬁé W -yxo;éonfszlavl BB G RT3 - (bR hoRyerat ezl
1 ‘yhﬁée}fl(%hy ?bol%;ga )Lﬁzeng‘%»me#i_yl] 18 hydroxy-4-oxo-

1.4;10) Iz, Iﬁfhémbmalpﬂ ]bhenamﬂlc(rcbm-cyclopenta[ alphenanthrene-

3-carboxylic acid:

The title compound (12 mg) was obtained as an off-white solid in 39% yield, starting
from intermediate 14.iii (50 mg) and using the procedure of Example 5, step 5.1i.

'H NMR (DMSOg; & ppm): 0.95-1.15 (4H, m); 1.95 (1H, d, J=11); 2.2 (1H, m);
3.6-3.85 (3H, m); 3.90-3.95 (1H, m); 4.0-4.3 (5H, m); 4.6 (1H, d, J=8); 5.0 (2H, d,
J=6); 5.2 (1H, m); 5.4 (1H, s); 7.15 (1H, ddd, J=1, J=2.5 and J=9); 7.25 (1H, t,
J=9); 742 (1H, d, J=13.5); 7.6 (1H, d, J=12.5); 8.6 (1H, s); 9.45 (1H, s);
15.25 (1H, s).

MS (ESI): 651.8.
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3-carboxylic acid benzyl ester. This conmpound (567 ny)
was obtained as a beige solid in 84.8%vyield, starting

w0 e@moriseer medi ates | . B.xi (494 ng) and 16.11 ¥PQGB20¢) 052714

and using the procedure of Exgnple 1, step 1. A viii.
M5 (ESI): 756.7.16.iv. (13S,

16S) -1 -cycl opropyl - 7-fl uoro-16-{2-fluoro-4-[ (5R)-5-(is
Xazo

3‘?/‘1“8!5’;/%5& RS L) dsretpa oY tf HOm- 912 HHEHS T Dy P12 1

§—‘7[b,2d1']191%&0f11 gf)ﬁﬁeth%rl 6xaz:l-):lgid1nl§4yl)11ﬁ16noxymethyl] 16-hydr oxy-4-oxo-
17- hexahydro-12H |

14;161,1@2]6631:&11@@&1%1 <a[1&lji p]He‘DPainl hé-gmezacg:lopanbabeypiemaatirdne-
%; internmediate | .iii (150 nmg) in AcCH
i treated with HBr (0.5 nL; 62 % n water).
The reactlon m xture was stirred at rt for 5 days. The

[ £ACASRYB-(A el @ WBH Uiyl 13t (O, Ve iz o(-2 Oy 1k ry Bovhizb lidin-
resulting crystals were collected by filtration,

w&8ked with water (5 m) and air dried. The solid was
suspended in ether (10 m), stirred for 10 mn,

ThISt<@nmuad1 63081z Wagi cbitaipechas a clowrlpss splid ino19.896\ield, starting

ot ek helinRiRiohe ol 3 Bopertbly 3T AR RN 2rcrgroxgroticin-
Wyﬂrheth?ﬂdstéﬂ(ll 0lg). anthe X, £8idzblen@l 87r yil) ahril \Weihg the procedure of

collected by filtration and washed with MeOH,
Eﬁ@?léllﬂlgﬁﬂglhg (67.4%yield) of a yellow soli d 1 NWVR

4 u = J=9).
SOMSEDS gy eyt aliy I 5,3 off 1 5% £R (e 5=9

¢68X2H3n?)053)295)1(2(&IH r%) 531731(2HI |s|) wlqil(m 11&1 Zr:'ms J=2.5 and

IL J!@),47 2;93((1@12HJ ) 7@52"65-?4((211 513) M—&Hﬁ) 8457%}145)62 (1 H,

%ﬂmf%gfz ); 5.03-5.11 (IH, nm; 5.40 (IH s); 6.40

10-7.30 (2H, m; 7.60 (2H, d, J = 12.6);

8.62 (IH s); 8.70 (IH s); 15.20 (IH, s). M (ESI):

b6B86. QIR Batfuerold-hydrodbphényl)-5-[1,2,4]triazol-1-ylmethyl-oxazolidin-2-one:

S<)-I|-cycl opropyl -7-fluoro-16-[2-fluoro-4-((5

B<ohiodXoT-intermediate 15.i (630 mg) in AcOH (3 ml) was treated with a mixture of

5-1(2,2,2-trifluoro-acet Iamno)rr}rle | ] -oxazaglidin-3-y
%ﬂloﬁ%ﬁéﬁhﬁtﬁﬂ and Ac (3 ml). The solution was stirred at rt for 8 h and

ﬁ@f“ 4 qﬁtBWat? ?12?01111 %3% Ri't@t T ash G Al fr Orsl fin and filtered. The

-oxa- 1, 14-di azacycl ope taf

eefidoe neast vashed- B4thawbtex y(P xd Oaml)dand dried in vacuo to afford 373 mg

(78.35% yield) of a white powder.

'H NMR (DMSOgs; & ppm): 3.85 (1H, dd, J=5.7 and J=9); 4.15 (1H, t, J=9);

4.62 2H, m); 5.05 (1H, m); 6.94 (1H, t, J=9.5); 7.04 (1H, ddd, J=1.5, J=2.5 and

J=9.5); 7.38 (1H, dd, J=2.5 and J = 13.5); 8.0 (1H, s); 8.57 (1H, s); 9.75 (1H, s).

MS (ESI): 279.01.
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17.1i.
N-[(S)-3-(4-benzyl oxy-3-fl uoro-phenyl)-2-oxo-oxazol i di

wo2@7pLses hyl 1 - 2,2, 2-trifluoro-acetam de: A sPCTIB2005/052714

of intermediate 13.i (1.58 g)gi.n DCM (30 m ) was
sequentially treated at OC with pyridine (0.805 m)
and trifluoroacetic anhydride (0.847 ml). The reaction

V&, f(uBs nes)- Bidis@epaAt7-filioroors- R -fuorde((SRALI0kE13- M@%]mazol—
diluted with EA (250 nlL) and sequentially washed with

watresthylgaazoligin- 3@b>sw4mowethwa%@dmm€w0and bri ne
hy <1 nd
bR ol B L R Lo ST B P

@!ce%uylec&@daéﬁzwm@ vvhlte solid (2 g; 97%yield).1H
NMR (DMBQd6; d ppm): 3.57 (2H, t, J = 5.5); 3.78 (IH,

WHis cbmpobnd (90 Jn th oﬁtaﬂx&d(al:"h yeHow soli@)in W% }'Zelé S@rting from
(TH M 517 ( 7.16 (I1H ddd, J = 1,

mtﬁ;inydtateg) ] B7x12374(9| ng)t and 15. 19)(373’ @g) ',an.d7us(13g.| they procedure of

Bt hibeffnin, 2 D and 7 2 13.8)0 9,79 (1M

M5 (ESI): 412.8. 17.ii.
RIS(ERI): 746 0uor o- N-[ (S) - 3- (3-f | uor o- 4- hydr oxy- phenyl ) - 2
-oxo oxazolidin- 5-ylnethyl]-acetam de: A solution of

r e 17. 9 [ (15 S ,
K0 dgenesd Svirrapiave Lago g - Sty Hadocor
ytm oL SidANT ARG M PN oy apd the
trate was evap orat ed under reduced pressure. The
I éslﬁl i kgl %héxabydrstla?IH 1 Fesn-By 4edidiary dopepial withenartiR0e-
gl). Th SO|Id was collected by filtration and
SHUIERTE9Y washed vvlth wat er (20 rr1) and Hex

?{n/gr did 1%301&&(%8&@ oj&?;m%l gsg%l ge w? §c’ SQolg g/?_pfleggugﬁa{]ting from

mte@nféﬂﬁte]IS 1119&36 n‘f‘g} lm& §1hlg'|thet&)8roéeldlt_1|re9%fd%)ém}5e f' S%Jﬁl -

Hmmmm (EMSO&A& p()hi){, 096;1.03 ©H, M)and7J(1H, IRL F)= 4 And4 = 13.5);

bt aa T783Gna"r 2 19503% i o)y =Vt 1), 333476 2, m;
68 i 1 £

§%§ 5&? (12 g)ﬁg& ??[@B&pﬁagﬂgu@q q- _%g%u?il ML A, 39)4.17 (11,

trel=|=19)]4ax-4225l (0H,nm3; $I5B 406fer@Hynlét 15,01-5.08 - (¥l o) y5.38 (1H, s);
- 14,13 15 16, .17~ dr.o- - qxasl

1926021 e b sbar a7 pER AT SRR i 87T 26 and 1= 13.5)

7.57 (1H, d, T = 12.6); 7.98 (1H, s); 8.55 (1H, 5); 8.59 (2H, s); 15.2 (1H, s).

MS (ESI): 650.7.

Example 16: (135,165)-1-cyclopropyl-7-fluoro-16-{2-fluoro-4-[(5R)-5-(isoxazol-
3-yloxymethyl)-2-oxo0-oxazolidin-3-yl]-phenoxymethyl }-16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-

3-carboxylic acid:

16.1. (5R)-3-(4-benzyloxy-3-fluoro-phenyl)-5-(isoxazol-3-yloxymethyl)-oxazolidin-
2-one:

A solution of (5R)-3-(4-benzyloxy-3-fluoro-phenyl)-5-hydroxymethyl-oxazolidin-2-one
(6.34 g), isoxazol-3-ol (1.87 g; prepared according to Chem. Pharm. Bull. (1966), 14,
1277-86) and PPh; (6.81 g) in THF (200 ml) was treated dropwise with DIAD
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3-carboxylic acid benzyl ester. This conpound (127 ny)
was obtained as a yellow solid in 60.3%yield,

wee@ro1ises frominternediates | . A vii (150 ng) BETIBRHOG/(52714

(86 ng) and using the procedug;e of Exanple 1, step
l.Aviii. M5 (ESI): 784.9. 17.iv. (13S,

mi): ahe! reRtRRYWas’ sfitrétP 6O rtlfor [Zh.f THO k&tvént( WasSkvapoeated under
-5- [(2,2,2-trifluoroacetyl am no)

reduesd pressuze ahil dhe Tesigue) wet @u@fydréwyhyhrpmﬁwgmymr A£iQ; using
?gll\/g%Al}Hex 1/5 aslglt]ex]][7 Tlﬂg ﬁgﬁﬁg{toﬁ&% n aregez,(%y{)lbd and eafaporated

i‘aza-cyclopent a phena rene-

éndep reduc@dpredsurd) tThe rEsidurt veaslctydtallizdd2dm R/ HeR aﬂM‘an(gW 32gofa
m) was hydrogenat ed over 10 % Pd/C (20 ng). The
%‘&9‘&11%%?099&3 filtered off and washed with DVA ( 1 ml).

TR, (BSOS wRUE SR B 8T < SRR DS PYY B v 7=

hiub14e32e@H, 'HiﬁSfOZLS [@{ e Wway sepsapm &) estnlcterd Uedmed9 (1H, ddd,
gr essure affordin

50 46.
s 8 Aband OB, (A by 9)17%b7§015H(2¥1)+¥ﬁ?;(1H,.%J=2-5

_nk; ;356381 6H, 4.04-4.18
%—E};),ﬁg. (lﬂ’H’sz) 5.42 (IH, g) 5@%6 (1H s);
FISXEST): 385.82H, m) ; 7 57 (IH, dd, J = 2.5 and J =
13.5): 7.6 (IH d, J = 12.5); 8.6 (IH s); 9.80 (IH,

i@n (?’ 62 (3 }hstorzo44 gzyﬂoxyszhenl;i/g—b(—}s ssolx)azol )éllogy%zetﬁ)q%alz&idin—}one:

5|’?)-I-cyclo ro pyl -7-fluoro-16-[2-fl uor.o- 45()/(5_ )
3 compound (1. g) was prepared as a colourless solid in 79 yield, starting from

F?ér‘rﬁdl%tezl'é r‘?{% ‘dﬂ?& BsifE HeradidalR) JFiiMiple PXakp!1isdl.n- 3~y

lﬂliMRr OB?VESOdaxb -Pprd); B|C*83161H,6dd,7}4a6>6abmur19=9)2414 (1H, t, J=9);
H 11| -oxa-I|, 14-di azacycl o
4 btfeta M Bhed 8-208% %H%ygi)c6éc(1(¥ 5)86:96 (1H4d, J=9 and J=9.8);

4@8{(1‘; ?&g'”l YlyZoHl H&f 01—16 ['3.45' PO dd; (525 2adPX- 13.5);

uor oacet yl am n
&ﬁt)lﬁy]]ﬂ s)pX@a% O1H,di).n- 3-yl ) - phenoxymst hyl ] - 16- hydr oxy-4-o0

QI%@]S %3 15, 16, 17-hexahydro-12H11-oxa-1,
1y 2Ryl opent a[ a] phenant hr ene- 3-carboxylic acid
benzyl ester.

16.iii. (13S,16S)-1-cyclopropyl-7-fluoro-16-{2-fluoro-4-[(5R)-5-(isoxazol-
3-yloxymethyl)-2-oxo-oxazolidin-3-yl ]-phenoxymethyl}- 16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopental a]phenanthrene-
3-carboxylic acid benzyl ester:

This compound (567 mg) was obtained as a beige solid in 84.8% yield, starting from
intermediates 1.B.xi (494 mg) and 16.ii (260 mg) and using the procedure of
Example 1, step 1.A.viii.

MS (ESI): 756.7.
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This conmpound (118 ng) was obtained as a yellow solid
in 56%vyield, starting frominternediates 5.iv (150

worglo7anms28L7.ii (86 ng) and using the procedur eP@F/1B2006/052714

Exanple 1, step |. A viii. M5 §ESI): 784.7. 18.H (13S,
16R) - I - cycl opropyl - 7-fl uoro- 16-[ 2-fl uoro-4- ((5S) - 2- oxo
-5-1(2,2,2-trifluoroacetyl am no)

D&Y7 BS, 0892k b proByIYA-NndrD EM60py fiirbyi- J(5Eﬁ5lmdmw 4-0
xo- 1,4, 13, 15, 16, 17-hexahydro-12H11-oxa-|

i4zlazwrazt@Wa@@p@W@@l{fbﬂlﬁﬁéﬁﬂhﬁmmehyléJédwdmacwﬁ @x0aci d:
t
AR ARG BB I oD

ﬁmdrhwylﬂgadzﬁte procedure of Exanple 17 step 17.ii.
NVR (DMBOd6; d ppn): 1.0-1.14 (4H, m); 1.79 (IH, t

ar gagtion) of 1ﬂt@}ned&te1®62n é@S(I htgg iHdAcGH=05 &l)aﬂgs ﬂreaed with HBr
1227 3.51 8 (2H, t, J

gl3 62 o (112 Wateﬁ) Thg r@@nqn ;_mxi(@_wa:mtmqi aat ﬁ)r Q §S. Hhe reaction
Jﬂ)f_tlur%t é/ge] &)1:)&“@511}11? é@?e?l ’ﬁ_p Elg)d 919(3 tlie Ee%gﬂfaﬁ% dc]r?js'talg 1\§erg)c;%ﬁected by
filttafion,) i’vlashéd with k&té&)(S ndl) Gﬁd(danned ;THe. éiﬂ)ld(dvh!l; stiispended in ether
%&)8%]8 hLCE ‘?Fblf@ ﬁ@ min, ﬁ?tered an(f washed w1t% ether (5 ml). The solid was
gs@éﬁgbémw Gofth Q19 B DEM W9 t&ndvell mder reduced pressure
and the2reSfte dduated -Withy Me€iHhy 10 ola Atk rdsultiig: yiyptajsheerexgodtected by

16-h 1 17-

blieba nd 8&%@%@@@5 ailfegﬂe% P A1 RER AT Apdiie solic

%{%Ml@?ﬁméd) T| u I?m) 8-1.15 §4H my: 178 (1 dng 3 and J=9);

| -ethy drox 4- 0Xo- | gqui no
ElSﬁélH m&,rbé&;(llﬂ,cd(hd%l?’ aﬁ8%=a81) 3B 3. 9(’8521&1 I)n) V\hgl aHdl,edﬂ J=6.7

st P 608, b T Dk 10 G, 4-14-4.23 @I, m); 426-4.4.53
'IH)/ A 55-44D PP @ SrohdC REDYXY b3S, 161%1@’1 %ggxlm%me &46 A0 (1H, s);

4”g; prepared accordl ng to EP 41

&SW? %oured into water (200 ni) and the

ey- Whi 8 precipitate was filtered and dried to
provide a beige solid (6.374 g, 79%yvyield). 1 NWR
é%%% ?F&%’?Zpg)ﬁjé‘yilc@ by fRoro-10-12-fiuro-4 1hs) Boxb-
5-[(2,2,2-trifluoro-acetylamino)methyl]-oxazolidin-3-yl)-phenoxymethyl]-
16-hydroxy-4-oxo0-1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-

cyclopentala]phenanthrene-3-carboxylic acid:

17.4. N-[(S8)-3-(4-benzyloxy-3-fluoro-phenyl)-2-oxo-oxazolidin-5-ylmethyl |-

2,2, 2-trifluoro-acetamide:

A solution of intermediate 13.i (1.58 g) in DCM (30 ml) was sequentially treated at 0°C
with pyridine (0.805 ml) and trifluoroacetic anhydride (0.847 ml). The reaction was
further stirred at rt for 4 h. The reaction was diluted with EA (250 mL) and sequentially
washed with water, sat. ag. CuSQOys, sat. NaHCOs, water and brine (each 100 ml). The
org. layer was dried over MgSQOy4 and filtered. The filtrate was evaporated under reduced

pressure to afford a white solid (2 g; 97% yield).
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and J = 10); 8.91 (IH, s); 12.02 (IH broad); 14.90
(I'H, broad). M5 (ESI): 269.8. 19.H |[|-ethyl-

wQ@ 27017828 o- 8- hydr oxy- 4- oxo- |, 4- di hydr o- qui nol PEIBTEROQHI52714

boxylic acid ethyl ester. Chlgrotrinethylsilane (30
m) was added to a suspension of internediate 19.i

(P -NOR @DMSO LD dped: 3157 @14 EtJQHsg§>53 "Tk)(mﬂ}ﬁ J=6 and J=9);

reaction mxture was stirred at 60C for 6 days. The
434€tHon Jw Xy dH-4986 (EdnogndAAt(éH, e del6 (dHuddddJ =1, J=2.5 and

PSiad 8, A )5 9% ekl o tam il o B (s e Gk b 11391

nglﬂtmba({,4=X5 m) and dried to afford a browni sh

solid 21 g, %yi eld). 1H NVR (DVMSQd6; d ppm:

MSZ@S(IBI“I128 J = 1.37 (3H, t, J =7); 4.22 (2H, q,
J =7); 4.66 (2H, q J=7); 7.63 (IH dd, J =9 and J

TRk Boudeh B 3)-3- 3P Star ) spn £ E3h -0t

8 Shyll-at@nimidetit oxycar bonyl - 4- met hyl ene- pyrrol i di n- 2-
yl met hoxy) - | - et hyl - 6,

A-gbinftlon Qs fantéredate . 14-i il 99Q) Gn WNAQN 5 g Fra§ %&M&ﬁdtéd over 10 %
acid ethyl ester. This conpound was obtai ned as

B/Cy2080nel The Galusk wasefiliered off andy g/aﬁhQQnWithtWﬁeﬁﬁ mi)eand the

il whe owhpilted under refuced pressure, The resulting gil erystallized by addition
yf Watea 100 ind) Thb stu& ves toelledtdd B9 fliratidiRing {eduéflially vedsted with
DI AD 4( 2. 66 mﬁ and usi E)% the pr ocedur e of Exanpl e 1,
wetep (30 m)\and Hexpafordingbiex fa colomglessyqlidy 5 =

Z!%N'I\%RZ@B% %Plﬁ‘]‘) %576) (gn% 154J2- @2'3' 7rsf_(|th§d §5- é gX(gJ %!595' 4.11 (1H,

m 9);@4 754, %(I(HZhh);ﬁ S (117,149} %:08 @81 ﬁadﬂ T 1116 200and 1= 9);
éﬁ; U0 A el 5y S50 BhREY: A2 () proadob=p).

%%%I)-:P-z%'é'rt - but oxycar bonyl - 4- net hyl ene- pyrrol i di n- 2-
yl met hoxy) - | - et hyl -
67.iti. dilB5,u6s jol-¢ydwmoby 4~ flidrpditol 2fliarot4-({8S 32-car-bak 2. Lerifluoro-

Th bt d I lid
N R R T G R e
ﬂ)# Z@nﬁ' 16 ﬁ%&&%@ﬁdmmmﬂdeﬁi'} N9-dib-BleRpeRM| & pRénanthrene-
3 carboxyllc acid benzyl ester:

This compound (127 mg) was obtained as a yellow solid in 60.3% yield, starting from
intermediates 1.A.vii (150 mg) and 17.ii (86 mg) and using the procedure of Example 1,
step 1.A.viii.

MS (ESI): 784.9.

17.v. (13S,165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5S)-2-0x0-5-[(2,2,2-trifluoro-
acetylamino )methyl[-oxazolidin-3-yl)-phenoxymethyl |- 16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopental a]phenanthrene-
3-carboxylic acid:

A solution of intermediate 17.iii (121 mg) in DMA (5§ ml) was hydrogenated over 10 %
Pd/C (20 mg). The catalyst was filtered off and washed with DMA (1 ml). The filtrate

was evaporated under reduced pressure. The resulting oil was dissolved in DCM/MeOH
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step | .B.vi. The crude reaction product was stirred in
a mxture of dioxane/EA (1:1; 80 m) and filtered

wW@eooow118es aci di fi cati on. 1H NVR (DMSOd6; d ppndCT/IB28@&/052714

(3H, t, J =7); 1.42 (9H S):.g¢2.65-2.75 (IH m;
2.87-3.02 (IH, m; 3.75-3.93 (IH, n); 3.95-4.38 (4H,

g)/ 1) #hd6fteded, ﬁ“h@&ﬁ'trat@)was%x@?orﬁt%ﬁ' un8dr re@uckd ﬁéd‘hredﬁiffor@hng 50 mg
and J = 10 900§IH X 1 (IH s). ( 1):

@o5/% yield).of a yellow soli
%n@ﬁ% OMTSO H BIRER PO S IR B! SV R 9 A8 T, m;

75813 $ 1U@IR-fd); 0494141% @5}111)/@1{)0 480 mlll 89; 3:2a(1HPXY); 1576 (1H, s);
acid benﬁ/m)ester hi's conmpound was obt ai ned ‘as_ an

BRATRS @i h7 ﬁﬁtﬁ%lydfbﬂﬁ 2. §1aa¢lﬂ|—nlé Hr 6m(1H: drlred?-8);8.6 (1H, s);
3'.%0 (7fr7 )éxﬂ]n‘g r (0.5 nl) and using the

pro ’ure 0 step I.B.vii. 1 NVR (DVMBQd6; d
MISQESIE 682.883H, t, =7); 1.42 (9H, s); 2.65-2.75
(IH m,; 2.82-3.00 (IH, m; 3.75-3.93 (IH, m;
3.95-4.35 (4H, m); 4.45-4.58 (2H, m); 5.06 (2H, s);

Ex&ﬁp(&ﬁ %)SS 176R30r Zyc‘l%)rbﬁﬂ 7J€mllor<7 1612 ?Iu%?-o @2«‘55)@ ox0-
@-ﬂ;@% tgﬁnog)’ aq_egylammo)methyl] oxazohdm 3- yﬂ) phenoxymethyl]

rt dr oxy-4- r oxynme
e At S T GRRB SO afp AL
Eydﬂ{bﬁdnm[bﬁr}&n@ﬂmrbne%dhfbbilyﬁc geiidnol i ne- 3- car boxylic
acid benzyl ester. This conpound was obtai ned as a

| 69% d 3.7 t
P61 33kl Heloprapsl S il Rshir & (15 A i a2 siftuoro-
Qd6;
QE&QEMWO%&%;Z?&%S%IZI?#S y%ﬁ@ xgg’r_e)ﬁy délé(—lll)zr%—(ows
24,1]5 125 331 A-hdkahydrp- BH)H -Bxd3, I¢tdiyzandycloPpe @O L@ pBahapirene-

; 412437 2H, 7 4.46 (I1Ht,
?CW@)WZ?’%"%%QQ%E% 4. 82- 4( 90 (PH, n : 4.( 93
t, = 5,31 ; 3 (3H . )
%l&sﬁpmpegnq MS e) WS (ygtaequq ascy yeip 911%§fu 56%9‘/11163 starting from
Brt&ithebiatds 5%%(15@:&5%)1 17§§§868mg) and using the procedure of Example 1,

step 1.A.viii.
MS (ESI): 784.7.

18.ii. (13S,16R)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5S)-2-0x0-5-[(2,2,2-trifluoro-
acetylamino)methyl]-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopental a]phenanthrene-
3-carboxylic acid:

This compound (65 mg) was obtained as a yellow solid in 62% yield, starting from
intermediate 18.i (118 mg) and using the procedure of Example 17, step 17.1i.

'H NMR (DMSOg; & ppm): 1.0-1.14 (4H, m); 1.79 (1H, t broad, J=10);
2.10-2.16 (1H, dd, J=5.5 and J=12); 3.51 (1H, t, J=10); 3.58 (2H, t, J=5.5);
3.76-3.81 (2H, m); 3.96-4.24 (6H, m); 4.74-4.85 (2H, m); 5.53 (1H, s); 7.20 (1H, dd,
J=2and J=9); 7.27 (1H, t, J=9); 7.53 (1H, dd, J=2.5 and J=12.5); 7.57 (1H, d,
J=13.5); 8.60 (1H, s); 9.80 (1H, t broad, J = 5.8); 15.20 (1H, s).

MS (ESI): 695.0.
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19.vii .
| -ethyl -6, 7-di fluoro-8-((2S, 4S)-4-hydroxy-4-hydroxynet

whg070y8el i di n- PCT/IB2006/052714

2-yl met hoxy) - 4- oxo- | , 4-di hydrg-_qui nol i ne- 3- car boxylic
acid benzyl ester hydrochloride: This conmpound was
PRiAbRED: g1 7, %H)quéth?ﬁﬁﬂfél@ké d6J[QLf§113% Miesrh-2-8k&r ting

frominternediate 19.vi (1. Q) M HC i n di oxane

$-21.3.3Mr)azghdt yimethyl Dh@%ﬂﬁbéﬁm@qumﬂvﬂkl@hy@ﬁ%m -4-0xo0-

}4@311?,1763”‘}(#‘%&5@1; PR ’%ﬁ”ﬂlaz% PG%{%G]%EC?%W“C'
B%aﬂﬁmyﬁcéﬁd; n); 4.43-4.84 (5H, m); 5.31 (2H, s);

44(IH n; 29746(3H n) 7.49-7.53 (2H, m;

= L H, . , 9,52 )

t H i 6’%56% dv%@f@gg l(twm%f eaﬁ)l w@%@s‘fwollﬂ%—wrbowhc acid:

M-H HC1) + 109.
85991 98 (33 wiyyes ddel dop solutiong il siyl-66- ety 4-ono-

h |

|G tufpiSa o A0 USRI, Rl s o
BER4y Izoe)sineAcOHIme iy PleuaEng@ solotidraivas etired at 110 °C for 24 h. It
col ourlfgss solid in 64.5%vyield, starting fro

WA BRYrediie watey (3h( mf) aafbthg)grewh@eree@st@twa}s filiged and dried to

d f EX le 1,
goeﬁ%a(‘t% %85 “hz6g?ﬁée prg(fq@f \%gcguﬂfl gd byarsTl YGH ng
I wmm@oaf b ppihl MRIDNGDIG) dssmﬂ, q,ﬂgﬁb( |<7§|7*6 (Ollgl, dd, J=8

Snd-Jﬁlgh§9j (_Hlé); 1292ébHbe%d) i‘H90£r}pH b3°%12 (2H, d, J =
65 (I H, 3.79 (IH, t, = 10 3.93 (IH,
g&dq’(lz}l)g?z?gnd S = 1?) 4. 45-2. 65 (3H, m 21. 87 (I H,(
S): 4.97 (IH t, J =6); 528 (2H, s): 7.28-7.42 (3H,
b9.ii. 7-etlpl-D, BBiflua -8 hydro8y-4xpt Hf-dgydrdvguiaBier 3-carboxylic acid
8.8.19.ix.
f?%‘[ STGS)-I -et hyl - 7- f | uor o- 16- hydr oxy- 16- et hanesul f on

él;l%q%t;g :lq_gliggﬁ)q m] o‘;% aild%led :tLo a s&s%ensmn of intermediate 19.i (6.256 g)
ﬁq“Dél\/P(S%srﬁlg Ghe E?(BHE{[S?}IH)“ Q‘E@ REAREiER ﬁnxt't’irecxié‘ésbs‘%?fﬂéh'a? 66¢ fbr 6 days.

benzyl Thi s conpound was obtalned as a
Yhe taamwhmmmedwasrcoﬁ@alﬁt%eﬂl widelr reducedtpiresgufferamchthe residue taken up

in water (100 ml). It was stirred, filtered and the precipitate washed with ether
(4 x 25 ml) and dried to afford a brownish solid (6.21 g, 90% yield).

'H NMR (DMSOgs; & ppm): 1.28 (3H, t, J=7); 1.37 (3H, t, T="7); 422 (2H, q, T =7);
4.66 (2H, q,J=7); 7.63 (1H,dd, J=9 and J =11); 8.55 (1H, s); 11.51 (1H, s).

MS (ESI): 298.1.

19.ii. 8-((S)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-ethyl-
6, 7-difluoro-4-oxo- 1,4-dihydro-quinoline-3-carboxylic acid ethyl ester:

This compound was obtained as a beige solid in 52.4% yield, starting from
intermediate 19.ii (1.0 g), (25)-2-(hydroxymethyl)-4-methylene-1-pyrrolidinecarboxylic
acid rert-butyl ester (1.98 g), PPh; (3.30 g) and DIAD (2.66 ml) and using the procedure
of Example 1, step 1.B.v.

'H NMR (DMSOgs; & ppm): 1.29 (3H, t, J=7); 1.33 (3H, t, J=7); 1.42 (9H, s);
2.65-2.75 (1H, m); 2.85-2.99 (1H, m); 3.75-3.93 (1H, m); 3.95-4.35 (4H, m); 4.23 (2H,
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internmediate 19.viii (265 ng), TEA (0.16 m) and
nmet hanesul foni ¢ anhydride ( 1 18 ng) and using the

weew@cotsee of Exanple 5, step 5.4. 1H NMR ( DVEEUBIB2606/052714

ppm: 1.32 (3H, t, J =7); 1.&2 (IH dd, J =4 and J =
14); 2.34 (IH dd, J 9 and J = 14); 3.24 (3H, s);

l443-885 (FH %)) H
gﬂiﬂ 3 @5} —mgﬂ%j( szl‘/Hm((jd 5%@:?531%&(1]“&19 862(1H s);

écoatan(lmtpdbwo%l’é’tba 265 (3H, m: 5.28 (2H, s): 5.51

. 7.26-7.42 (3H, m): 7.47-7.58 (3H ). 8. 50
MQESQ 49fg (ESI): Sa6 7" 1o % (sr-m

(13S,16S)-1-ethyl -7-fluoro-16-[2-fluoro-4-((R)-2-0x0-5
19 iv 2-353- IZitazwhﬂwwrbmmylmhﬂ@hé—ﬂjrﬂolidm -2-ylmethoxy)- 1-ethyl-

-phenoxyneth - 16- hydr gxy- 4- oxo-1,4, 13, 15, 16,
d?’fﬁ’ 1,4- dl ydro-quinoline-3-carboxylic acid:

12H—I | -oxa-1, 14-di aza-cycl opent a[ a] ghe_nant hrene- 3-carb
Bhig| sampgand Was Ptainedt ey 2 qripwrlesyripbdnia WA3%olyield. nerting from

|ﬁl§€{rglreﬁrr§ g9t iéf; 3'(8 Qn(f EJ L@P{ ég?fh%gl aﬁ& ﬁgﬂl?qg%hfo%%ure of Example 1,
step n%d trg ér}grm@aimfngzg pﬁgaamms dtirrad I;Da Imljﬁtsuée lolf gmkggWBA (1:1;
; : t =

éggl?hanairf&tesefﬂ?g)%)w agdszatl% dd, J 29 and J (= 14)

I J 3.
50 B oI ) - BT ol ﬁws (UH, m);
3.813.A2 1 HS )m); 4328-393H,(1H, ,m)} 3.99)4.38}.(4H, 4n§4468H.75)(2H, m);
4.83 (24, d . J = 5); 5 08-5 15 {)IH m: 5. .28 (2H, s);
é-.()éfﬂ%m)s 8.49 (1H, ddy I 7 apd 41 0)P-00£ 1 Hos)y 1431 (UL )y ;

. 4H, 7.77 (IH d, J=lI); 8.17 (IH, d,
ngle ; ; 1)86%?[6“ H, nl) MS gESI ). 728. 8? 19. xi . (

(13S,16S)-1-ethyl -7-fluoro-16-[2-fl uoro-4-((R) -2-0x0-5
19.v, 85( (ﬁ )t k-teaizlphtbxycarbonyl-4-methylene-pyrrolidin- 2—ylmethoxy) 1-ethyl-

G N o Ly

14-di aza- cyclopen a]phenanthrene- 3: car boxyl.
EQRpOHIYd Wass © %%[n&ﬂné% a8s oxangs| 8ilr fresld %sfwrlﬁlda r?t%ﬂ% from

Wirthiddiafd B4 (797 f8g3Bhd BnBr (0.5 ml) and using the procedure of Example 1,
step 1.B.vii.

'H NMR (DMSOgs; & ppm): 1.32 (3H, t, J=7); 1.42 (9H, s); 2.65-2.75 (1H, m);
2.82-3.00 (1H, m); 3.75-3.93 (1H, m); 3.95-4.35 (4H, m); 4.45-4.58 (2H, m); 5.06 (2H,
$); 5.30 (2H, s); 7.30-7.44 (3H, m); 7.47-7.52 (2H, m); 7.96 (1H, dd, J=9 and J = 10);
8.68 (1H, s).

MS (ESI): 554.9.

19.vi. 8-((25,4S)-1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)-1-ethyl-6,7-difluoro-4-oxo- 1,4-dihydro-quinoline-3-carboxylic acid benzyl

ester:

This compound was obtained as a beige solid in 69% yield (dr 93:7), starting from
intermediate 19.v (2.27 g) and AD-mix o and using the procedure of Example 1,
step 1.B.viii.

"H NMR (DMSOgs; & ppm): 1.30-1.45 (12H, m); 1.85-1.98 (1H, m); 2.15-2.33 (1H, m);
3.07-3.18 (1H, m); 3.30-3.37 (2H, m); 3.43-3.50 (1H, m); 4.12-4.37 (2H, m); 4.46 (1H,



10

15

20

25

internmediate 19.x (70 ng) and using the procedure of
Exanple 1, step |.B. xiii.1H NVR (DVsSQd6; d ppm): 1.38

W@ 3M7/017828) = 7); 1.89 (IH dd, J = 4 and J = 1BQT/IR2066352714

(IH dd, J =8 and J = 14); 3463 (I H dd, J— 5 and J
=11); 3.67-3.78 (IH, m; 3.79-3.92 (2H, ;408(|H

g;ui 9)—43(()1'4@ QIE &1;,)484 41§t) Qﬂhﬂ,, 49@ glzﬂ(i:]lms) 513F(2H s);

an
T1-144388H, pwy; 7. 68 7J52=(2§T) m)57. @8(%1,1(111, é |=|—5P anﬂl)J 50)4§ 6@|(ﬂ-H, 5).

19 (I H, 7.26 (1H t, 9); 7.50 (IH,
E()d?(E?I)l%g%d i 123 7. 66 EIH, d ) 2 1)3); 7 77((IH,

J=1); 818 (IH d, J =1); 8.78 (IH s); 15.37

(S,P Wii. Breaad),7- dlﬁu(ﬂE}Sﬁ—)(QS%&4&ydE)wmhﬁir&@methyl -pyrrolidin-
1 35,1 (55)-1-cycl opropyl -16-[ 2-f1 uor o- 4é£5R 2- 0X0- 5-
1yl@et@quy,) A=0x81 I, 4-dihydro-quinoline-3-carboxylic acid benzyl ester

J}Fg,Py ;g@xazol i di n-3-yl) - phenoxynet hyl ] - 16- hydr oxy- 4-
JT- hexahydro-| |

s ccifnd” Vo ZQATALL S ARSI SBENE" s HeRE Wi from

interpreliapr Doyl (1.66f 4)wnd 68 HGH il diokade @D nil) dndisiyglthe-piodedure of
nol i ne- 3- car boxyl ic acid: A solution of
ExayRle dpsteR B £ | uor o- 1, 4- di hydro 8 rret hoxy- 4- oxo-

§1 R RSR OB, FagEi 90, R 4 By AEBERE o, )

3886/511 (4H Omyj )41\5a(51H eth); u«eﬁ-MAe(SHgimt) S’Bme(zﬁs;ag){ 5@d (1H, m);
was cool ed to OC and the crystals

23917&@6@&4 Byt 149 281 GHL A CHEE ¢ \Jm%nan@ Io by 8R(1H, s),

d 73% vyield) of a col ourless
%Q Z‘Ff‘)é’“f Hﬁ%?‘w@’é&é‘% d°;y)pn) )1 21-1.27 (4H, n):
MS)(E-SJ) @89():{M+H}HCI)4 26-4.31 (I1H s); 7.67-7.73 (IH
dd, = 10.5 and = 9); 8.19-8.24 (IH, dd, J = 9 and

;%V]H )(13§1§§)-1(-emy1 ?}zuom 18 &b 18k a RS }?yl)4 o8 &
b =1G8Ch 5085, BPNbxak s do URTERT Boky Ar1eXdadr %@kmﬂfﬂbﬁéﬁ%ﬁrr@w
0

nol i ne: 3 car boxylic acid: A sol uti on i nternmedi ate
Soarboxylicaqeyy benryHBrer{ 33% in AcOH;, 100 m) was stirred
at 90C for 60 h. The solvent was renoved in vacuo and
This camspaiind wes obtayredadd iazewodrdessnsolid in 64.5% yield, starting from

intermediate 19.vii (1.19 g), NaHCO; (383 mg) and DIPEA (0.78 ml) and using the
procedure of Example 1, step 1.B.x. The crude product was purified by stirring in
EtOH (10 ml).

'H NMR (DMSOg; & ppm): 1.32 (3H, t, J=7); 1.65 (1H, dd, J=3 and J=13);
2.34 (1H, dd, J=9 and J=13); 3.30-3.40 (1H, m); 3.42 (2H, d, J = 6); 3.53-3.65 (1H,
m); 3.79 (1H, t, J = 10); 3.93 (1H, dd, J =4 and J = 11); 4.45-4.65 (3H, m); 4.87 (1H, s);
497 (1H, t, J=6); 5.28 (2H, s); 7.28-7.42 (3H, m); 7.45-7.55 (3H, m); 8.49 (1H, s).

MS (ESI): 468.8.
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MeCN affording 7.5 g (100% vyield) of a colourless
material. 1H NMR (DVBSO d6; d ppm: 1.02-1.20 (4H m;

wa2@90183% (IH, nm); 7.51-7.57 (IH, dd, J = 10 BCOIRR066/052714

9); 7.84-7.89 (IH dd, J =9.4nd J =6); 8.71 (IH s):
10.72-11.02 (2H, broad). Ms (ESI): 264.2.2Q0 01i.
| -cycl opropyl - 7-fl uor o- 8- hydr oxy- 4- oxo- |, 4-di hydr o- qui

DDl 38768 bemyl-7 gluari- 16-89dypky- 6 hRkhanbs8oh [-4-0x0-
|nte?mdrg?e Zoyr |#Zu y| nky HC1 |an Et&yvt(gggﬁ%@; o

Wdd It 16 Edheahebe: 6#1 13019%(354 4-diprg-Yewpenigrhsaonthaene-
?@3@ ﬁg&%%ﬁil S&4d,ethyl orthoformate (20.5 m) and

he re fon mxture was further stirred at 60C for 24

Th I t ed .
Py Bt SRS B el el 0B B papgne om
edvvivaiatd BRViS (265 elg)ETEA (Bf1b I\glaﬁ& nﬁ:ﬂ&ﬂeﬁﬂﬁ)ﬁ& ﬁﬂfydnde (118 mg)
yield) of a white solid. 1H N (DI\/ISOdG pp

andygsing the prepedurgyof Example, sigp (5$H J )i 4.12-4.24

ﬁ?&l\@ WK/{%%%@%S}%@' . 33?2%1% $ L b %a?§24(gﬁc ga_dl J54 and J=14);
2@4‘&“(‘”“‘1 9)=9243d V=14); 3.24 GH, s 347 (IH, dd, J=4 and J=11)

I-tert butoxycarbonyl- _ met hyl ene-pyrrolidin-2
ym); 3.77 (1H,t —10)393(1Hd J=3 and J=11); 4.29 (2H, s);

4 E%iéy ! acr 2 [ B30 o o A P B o, )

830@a)our | ess materral in 83.5%yi eId starting from
|nterrred| ate 20 iii (1.0 g),

W%@E (Sﬂ?ar oxynet hyl ) - 4- net hyl ene-
1-pyrrolidinecarboxylic acid tert-buty\ ester (732

X B*Shfzssﬂi éﬁyl@lﬂpﬂﬁg L r%E}zb{olo Q‘W‘R ,92 0%19“ H%!Nggn&éb? [-ylmethyl-

procedure of EXanple 1,
m:mj)hdlm ﬂﬁﬁpﬂe@@r@dﬁyl ]Jdﬁ hyﬂlr(&'j-ﬂo;@) { 3H3 11'5 1 6,]] 7=hékphydro-

%ifé[%] rﬁm %?%gzaga ggcl%%eé%a[ &kpheﬁaq@’eﬁ ﬁgg(%yllﬁfc%éoe@@/l ester:
7.39-7.45 (1 H, dd, J=1O
@70 g(?mﬁ pyasdabtar(pe 3 ghdeige- sgl)r %8 5% |_yle]§5 starging  from

%ng%%n)ecshafé . e)r( t(?‘gulrﬂgx%dalr 6&01}] 94 mg) an usm%the )r/?cregpre (j)f Example 1,
sty et hioixy ) -

'H NMR (DMSOg; & ppm): 1.33 (3H, t, J=7); 1.86 (1H, dd, J=4 and J=14);
244 (1H, dd, J=9 and J=14); 3.53 (1H, dd, J=5 and J=11); 3.60-3.72 (1H, m);
3.73-3.91 (2H, m); 4.04 (1H, dd, J=3 and J=11); 4.12 (2H, s); 4.22 (1H, t, J=9);
4.49-4.64 (3H, m); 4.83 (2H, d, J =5); 5.08-5.15 (1H, m); 5.28 (2H, s); 5.37 (1H, s);
7.11-7.18 (1H, m); 7.20-7.45 (4H, m); 7.46-7.60 (4H, m); 7.77 (1H, d, J=1);
8.17 (1H, d, J = 1); 8.51 (1H, s).

MS (ESI): 728.8.

19.xi. (13S,16S5)-1-ethyl-7-fluoro-16-[2-fluoro-4-((R)-2-ox0-5-[1,2,3 [triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl |- 16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopental a]phenanthrene-
3-carboxylic acid:

The compound was obtained as a colourless solid in 54% yield, starting from

intermediate 19.x (70 mg) and using the procedure of Example 1, step 1.B.xiii.
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| - cycl opropyl - 7-fl uor o- 4- oxo- | , 4- di hydr o- qui nol i ne- 3-c
arboxylic acid: This conpound was obtained as a

wa@olosrisess material in 75.8%yvyield, starting PEDB2006/052714

internediate 20.iv (500 ng) afd Li OH (108 ng) and
using t he procedure of Exanple 1, step |.B.vi. 1H NWR

1 4 - _
IPYGAIC (DM S SR & ﬂpjﬂ-)i 11368)2%31(% E'S{HW%, 18331@19% =4 and J=14);

345811, 68 [+H, amﬂ)J 34933&3@17}1( 8 Jﬁ)S ami 161(1[)}—13 6743;78 (1H, m);

33@%&.@ Thy 4985155 5, 7 L3 gha%F (089 15,009, ytizélélgt J=9);
(t%bi(m)dd ¥4 3 3nd h6); 9175 (&ﬁ giat) J = 47 94@4 PN, J = 5); 5 08 5.17 (1H,

“tert-butoxycar bonyl - 4- hyl ene-"pyrrol’i din-2
Hs);lgrélhl(ﬂ, +7.11-7.19 (1H, m); 726(1H t, J % 750(% dd, J= 3andJ—14)

h
Z.rsg cg%l?ﬁ,é?%éib 7b§eJ/n gﬁ{'O%th =1 é11hs4g1‘i'i A ‘}r—OHg 4 i’s%'ﬁ“%) 337 1\,
pidhd).ned as a colourless material in 68 5@6y|eld
startln% frominternediate 20.v (111 ng) and BnBr (46
i8ng the procedure of Exanple 1, step

|.B.vii. 1 NWR (DVsQd6; d ppn) 1 03 1.15 (4H n)

1.38 (9H, %266271(IH = 15): 2.86-2.
Ewpmzo 37165, 5583 -(yclaprop sty - B 6B 3P0 12,3 lriazol-

BB Bl o Pl og o B of S g 5

64,138.556, (7-htxah)y dr MB2KTESI gxa- 548 -dazad@elypdntaalphenanthrene-

éZS 4S) - 8- (1 -tert-but oxycar bonyl - 4- hydr oxy- 4- hydr oxyne
il %‘/P? 8¢iddi n-

2-yl met hoxy) -1 -cycl opropyl - 7- f | uor o- 4- oxo- |, 4- di hydr o-

S04 NP lcm@pé%ﬁaf }?193%'8 feApkil4RRDZIYL- dﬁz?@h%r mmgw@ﬁmu%c acid:

was obtained as a colourl ess material in 80.5%vyield

A Rt E e R R Ao LA oo

1-IquWRnédals}B®yH6 acid gqiiytested (BB gdpiepared Hcecarling to WO12008/013103)
ygqgﬁcqg]] atgr/%q P&lz@qq &6/&2 ljl(? .n%li%yas gp%@n%l ozz%rn?é]qs# reaction
mixture was cooled to 0°C and the crystals were collected by filtration, washed with
water (70 ml) and dried affording 8.63 g (73% yield) of a colourless material.

'H NMR (DMSOgs; 8 ppm): 1.21-1.27 (4H, m); 4.07-4.08 (3H, s); 4.26-4.31 (1H, s);
7.67-7.73 (1H, dd, J = 10.5 and J =9); 8.19-8.24 (1H, dd, J =9 and J = 6); 8.82 (1H, s);
14.84 (1H, s).

MS (ESI): 278.4.

20.i1. I-cyclopropyl-7-fluoro-8-hydroxy-4-oxo-1,4-dihydro-quinoline-3-carboxylic

acid:

A solution of intermediate 20.i (7.87g) in HBr (33% in AcOH; 100 ml) was stirred at
90°C for 60 h. The solvent was removed in vacuo and the residue was crystallized form
MeCN affording 7.5 g (100% yield) of a colourless material.

'H NMR (DMSOgs; & ppm): 1.02-1.20 (4H, m); 4.29-4.37 (1H, m); 7.51-7.57 (1H, dd,
J=10 and J=9); 7.84-7.89 (1H, dd, J=9 and J=6); 8.71 (1H, s): 10.72-11.02 (2H,
broad).

MS (ESI): 264.2.
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4.31-4.37 (IH, t, J =9); 4.81 (IH, s); 4.88-4.92 (IH,
t, J =5): 529 (2H, s); 7.30-7.50 (6H, n); 7.98-8.03

W@ dd7ot828) = 9 and J = 6); 8.57 (IH s). M5 (EN/IB2006/052714

583.0. 20 viii. -9
(2S, 4S) - 2- (3- benzyl oxycar bonyl -1 - cycl opr opyl - 7-f | uor o-

30.8X OF-bydosho PR Fo P hydRoxy-4-0x0-1,4-dihydro-quinoline-3-carboxylic
8-yl ox yrretlﬁg?%{-ﬁhydrox)yb/-ﬁyhydroxyrret%yl -qpyrrol i di ni u)?;n
ﬂo;idledn%%mft de: This compound was obtained as a

colourless material in 55.3%yield, starting from
Andolirtivedifanterr@¢diate i20 (2@ gigin WHC in BEDH (50 dilpwas stiraetdat 60°C

f’%g‘ ?qytsz Ty 5SS ion pixle Fa8 MRhEa Wit iyl oFmoformie (20.5 ml) and
ﬁé%@ac%i@%)mﬁl(%ﬁé/ %ﬂg@ﬂarﬁiéy ktirk§d BatPOpsr 26 hhYRE Sotverd Wite draporated

oxo- 1,4, 15, 16, 17-hexahydro-12H-I1-oxa-I,
nvagiva 2ad thedeodeanvay pyrtedriyrabnoraategraphy aves SiHh being HIM/MeOH

pzyl t ek, Thi d. bt ai ned. as a
28D 28 ProBl Hrorall SoC BPPER oM PTG 6% o
I NVIREDIMES 946 28 piin) i o.@l.lsqmgaﬂq; Db PEA(GH, D)= N'gn d.12-4.24 (3H,
usi ng the procedure of Exanple 1, steJ? . B. X.
mESI7)30-286. OH,2dd,xJ =10 and J=9); 7.69-7.74 (1H, dd, J=9 and J=6);
69) 7 5 | opr opyl - 16- hydr oxy- 16- net hanesul f onyl o
%‘ﬁﬁ%ﬁ%hd%i%ﬁ a3 15, 16
17- hexahydro- 12H 11 - oxa- |,
e+ L7 aS cy-edropriialaabphyeaandhylenepyriolim-Dokythexyaci d
benzyl ester. This caonpound was obtained in the form
breyelppreayk €84orordreten! -diRyBounoding; 3-cr Bopiia geidredpyl ester:
internediate 20.ix. (81 ng), nesyl chloride (22 n%) )
pompeuné (vs4 qhtginethdaus ﬁn(fOXQVéleQ@r 0 it 83.5% yield,

Ehig
LGRS ST 4 metin

1.3y troRdia8earb @i | btid debrr-Butyd Zstend(732 mg)3)PPh3. A5 HHand DIAD
s): 3.37-3.41°(IH, d, J =10; 3.47-3.51 (IH, m;
6. ¢5-2) apd ugingthegrocedugpofExample [ stey 1.B4.31 (2H, s):

41 38 Ghagou: g Hpg 1933 P e Ty g agsyi e < B gy om0
D¥%6-20727 HH,. 4,4 £ 1 63; 284-2.9F (3N, nd; 435(4.6% (5], m); 4.18-4.26 (3H, m);
5.05 (2H, s); 7.39-7.45 (1H, dd, J =10 and J=9); 7.97-8.02 (1H, dd, J=9 and J = 6);
8.50 (1H, s).

MS (ESI): 487.5.

20.v. (25)-8-(1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy )-
1-cyclopropyl-7-fluoro-4-oxo- 1,4-dihydro-quinoline-3-carboxylic acid:

This compound was obtained as a colourless material in 75.8% yield, starting from
intermediate 20.iv (500 mg) and LiOH (108 mg) and using the procedure of Example 1,
step 1.B.vi.

'H NMR (DMSOgg; & ppm): 1.11-1.23 (4H, m); 1.39 (9H, s); 2.67-2.72 (1H, d, T = 16);
2.85-2.91 (1H, m); 3.78-3.83 (1H, m); 3.93-4.07 (3H, m); 4.16 (1H, m); 4.28 (1H, m);
5.06 (2H, s); 7.60-7.66 (1H, dd, J =10 and J=9); 8.14-8.19 (1H, dd, J=9 and J = 6);
8.76 (1H, s); 14.73 (1H,s).

MS (ESI): 458.8.
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M5 (ESI): 540.8. 20 xi. (13S,
16S) -1 -cycl opropyl -16-[ 2-fl uoro-4-{{5R)-2-0x0-5-[1,2,3

wQ 20o7armsks | -yl nmet hyl oxazol i di n- PCT/IB2006/052714

3-yl)-phenoxynet hyl ] - 16- hydr ogy- 4- oxo-1, 4, 13, 15, 16,
17- hexahydr o-
A | (s Pyt Yerl nh PapbHS - @Mﬁﬁé@l@hﬁd)ﬁﬁﬁ nyﬁﬁ&h&WQﬁf bo

xylic acid benzyl ‘ester. This conpound é

btsy dpprenyla’sflaonpet- Iomvlélodlhrdmmmmlmwyfr @Ixyllsrlazdtbieng/l ester:

frominternediate 20.x (30 ng) and internediate |.A i

Ihﬁ quypoand! wesi otgainér ap aoadoluriess ofat&idipl68.50 Weldpstarting from
A Vi.i

t“i"s"%‘ei 5 2(}\/5@518’8%? 8’&‘5% %é %‘?(leg ) @87 ysine (R oo of Sxprple 1,

bteﬁlfmlil azol | -
y met hyl - oxazol i di n- 3-yl ) - phenoxynet hyl ] - 16- hydr oxy- 4-

dk MR (BDM3Qy6; 4 ppm):6l. 03H 156(4Hhm];rb3&29¥1 |9); 266:2171 (1H, d, T=15);

e TR S Bh SR B oL BT ) G R, brono

5@’5'(%' 8); FnS PN §); B3 30t (609 rhy; 0r9-Bloar (Tedi &L 9 2626l J = 6);
nlg and using the procedure of Exanple 5, step
6|(1 A9 NVR (DVBQd6; d ppm): 0.71-1.55 (4H, m;

#358@})731%%' H dd, J =8 and J = 12); 3.51-3.56 (2H,

89 (2H, m): 4.16-4.24 (4H m): 4.65-4.67
(IH, dd, J =8 and J = 4); 4.75-4.84 (2H, d, J = 5);

50 il - 525145)(8 H- rew)bur&ay5drb(ohﬂ4 53)dm@ @&yaroQﬂmérhﬂ pﬂh;olséiin-

m; (IH 8) . 47
gwlmet@@cy) j cyclj_)gr%67 jluorozf oxq Z;%d@]yqtro @ynolzpegﬁcafbg)@;lzc acid

= 9); 8.16 (IH, 8.58 (IH, 15.56 (IH,
‘%'Elylr\%te(Esu )55 7 (Exan‘pIS)e oy 00 (1R 9): (

%‘g’ gp%&g@d W YobteRRICRY b b1 Riatial 4 'd0's9% Qﬁéa,( stgrting from

brtdrinedia®d £0.vRZIH9- Ingy A IATY miRX@ 20k I iny- te YirdcdddfN oK ERBmple 1,
t hyl ] - 4- oxo- 1% 15,16, 17-hexahydr

gerl 24B-viil- oxa- I 14-di azacycl opent a[ a] phenant hr ene-

d; '
SLTOURE5 o B0, (5 W] 20. 105 b1 4.
gglsdt zog glr}gomyl 3.09-3aBd(1HerhPWA1-3 a5t@H; dATE019U4 0685421 (3H, m);
utl
¢35 4.3M TV HA-thydoT S)y 431 h(dLoxy mé8RyA- 9Dy Hel § d 1é);l S&&r K2H, s);
9%¥17 £ (61, m); 7.98-8.03 (1H, dd, T =9 and T = 6); 8.57 (1, s).

MS (ESI): 583.0.

20.viii. (2S,4S5)-2-(3-benzyloxycarbonyl-1-cyclopropyl-7-fluoro-4-oxo-1,4-dihydro-
quinolin-8-yloxymethyl)-4-hydroxy-4-hydroxymethyl-pyrrolidinium hydrochloride:

This compound was obtained as a colourless material in 55.3% yield, starting from
intermediate 20.vii (289 mg) and 5M HCIl in dioxane and using the procedure of
Example 1, step 1.B.ix.

MS (ESI): 482.9.
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acid tert-buty\ ester (660 g) in DCM (6.6 1) was
cool ed down to OC and treated with TEA (510 m ) and,

waele@poises with pival oyl chloride (378 m ). TheCT/1B2006/052714

reaction mxture was stirred_dsor 24 h at rt. The
reaction m xture was cooled to -8 C and treated with
DI PEA (1506 m). A solution of pyridine sulfur

iz(o bOX1168 169PLRXodrdPIE 6Py dir by DN debeyhiethye g -Added
o w se over 90 mn. The reaction m xture was

deldchReld ii-baxatiydodlddl-1 {-ora-dfl 44diazatyclapentalghenagihrene-

K ed in vacuo and the aqueous | ayer
%é%é)x a%‘?‘ggg’%l{w%%t 29 /Hex (1:1; 2 x 1 1). The

bi d .
FRE SoBEONTA Has ST AS aced RS el 1h DO1E g Sarting from
idrledBST0.Vig (M idp) w BIPKA (88 5; hncaﬁﬁn@ﬂieriﬁodedﬁrel&f Example 1,

dryi ng over MgSO4, filtering an concentratlng, a
gep 8. %0l | d was obtai ned which was crystallized from

F&ﬁ@? affording 674.8 g of a col ourl ess powder
oyl €l d) 1H NVR (DVMSQd6; d ppm: 1.08 (9H, s);

1.42 (9H, s); 2.28-2.34 (IH, d, J = 18): 2.89-3.10
R0k, (13S,163)3 2cyél|0plr0p|y') Z 6- ﬁy&Zxﬁl Bgndthdﬂesﬂfongloxymﬁhyl 4-oxo0-

?éég’)]% 7%067( }3 x‘@lgl 0] Oxa ? 14- 0!_' aZanzyClopenta[ a]p};'enanthren'\é§

ggbrb%x&lgo &lgbg%%pé/sl[erpr opi onyl oxynet hyl ) - 4- met hyl ene- py
rrolidine-l-carboxylic acid tert-butyl ester. r-BuCK

g’ﬁg pcéﬁg%on 2 fag%gfaﬁae{drﬁ?ﬁﬁg enyf)f g Glg’omc\ﬁﬁlt%§ in 32% yield, starting
{rémSinfermediate THE. ((80thg)] nesyl <r}ﬂoruxiu1@‘2 mg) amgpyrldl"n'h €0.4 ml) and

resul.tin eII suspensi o s stirred at rt for 1 h.
Usiag (heroretare ol Hamaisdh 3168 19820 60 g) in THE (150 )

opwi u t L — 17}
HNARIES %62?“@%9%2-8?@%‘2% R, LR SUAH, PP Wiy = 13);
228#2835 Y1H, addjl Iqaa@nahdadl%yf&), h&28d@H,i ey dB87w8adlen(1H2A, J=10);

T T, 0 aieat T s o A0 g6 s £n Pasot fis8gs0
5111)1 5 b&d m&b&aﬁzsagm %gr's"éaeﬁ}ﬁts Qe 9%1 um, deIJ $£H94.7 50 (5H,

The filtrate vvaer (21, 37’ 200
m)) 7.ahd. Br(il Hed, Jor Pp@.43\@H, S04 and fi | ter ed. The

&H éElrsi)E% ﬁ\@s concentrated in vacuo and purified by
‘PékSover Si O usi ng Hept and Hept/EA (97:3 to

95:5) to give a yellow liquid

20.xi. (13S8,165)-1-cyclopropyl-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3 [triazol-1-ylmethyl-

oxazolidin-3-yl)-phenoxymethyl |- 16-hydroxy-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diazacyclopental a]phenanthrene-3-carboxylic acid benzyl ester:

This compound (17 mg) was obtained as a yellow solid in 41.7% yield, starting from
intermediate 20.x (30 mg) and intermediate 1.A.ii (17 mg) and using the procedure of
Example 1, step 1.A.viii.

MS (ESI): 722.8.



10

15

20

25

30

(47.75 g, 80%yield). 1H NVR (DVMBQd6; d ppm): 1.12
(9H, s); 1.40 (9H,s); 2.32-2.43 (IH, t, J = 15);

wWQ2002027831 (IH, m); 3.75-3.84 (IH m; 3.95-4. BGr/(B)6/052714

m,; 4.99 (2H, s). M5 (ESI): 288.2. 21.iii.
(2S, 4RS) - 2- (2, 2- di net hyl - pr opi onyl oxynet hyl ) - 4- hydr oxy
nmet hyl - pyrrol i di ne- 1-carboxylic acid tert-butyl

BOXE! (138, BSPV S0loptdpen 167 2-FubBNL (SRTHFoxo 15[ b, B Imasol-
added to a solution of internediate 21.ii (598 ng) in
Toinqhylrapzodidin-g-yhmfgronimea gk f0-hvhiexof@pge m xture

i f or, .
AP B P - L B R Pl rene-
Bebtowelic dydag. H O (35% 11.1M 1.5 nml). The reaction
m xture was stirred at rt for 16 h. Sat. aq. Na2S2(3

Thé! 1A comfpouRd §EX mipl) Avdshsbtathed B¢ @ yaRswvdoliariauss.6% yield, starting
stirred for 15 mn. The org. |ayer was separated and

{flemristermpdipte 28ixi (bymgNmeaisingsthe prosgdurigfiEamplgey, step S.ii.

JONRCS0 ) D 0oL (At Bl g Y B = 12

wlm%zw mh)f; 3EM-DY9 CIH,ORRINDF-2RAY4HY BY); £659.d7Ha K, B4 T=8 and
2 to 6:4 A colourless liquid

8: . (503 mlq) was
bothi Ada:484 MR @,Dws@ue;s.la-sp&mH,lmxzs.ﬁ. 18H, sk, 6.89-7.01 (1H, 4,

9. : SN 8 H, N 2. . ' : — 7).
3-8 1R s dad i v, T4 g pllALy Phs and 52
Ty76 (BHAD); A880 863 HH, d) I = 9); 801 ) s); BE38 (1, s)VBS.6EBI L 5).

338, 1 (MtNa) +. 21.iv.
b@§1E§§Bﬁ3&7(tert-butyl-dinethyl-siIanonxynethyI)-Z-(Z
, 2- di met hyl pr opi onyl oxymet hyl ) -
Eyrrolidine-l-carboxylic acid tert-butyl ester.

Kaakolle (4%92/G9)-wetoraaped/-f180e0- ol Hilppesd-(6¥Dw-Pen

frii [ il (506 ' t 0C
RULaRFaRE L el g pi b e

addeéd saredl - hexaitydi el 2Hstli-oxaet] 1 4idiadac§cdopebballa]phh@nthrene-
reaction mxture was diluted wth DCM washed with
WELEROXYHE 261 ne, dried over MySO4, filtered and
concentrated in vacuo to give a yellow oil. After

Eg%%@%éﬁ&%f@rggop\?é@l%ﬁg?g{h%fév&ﬁyﬁ&uﬂ@ Y QWBRYIRI dcid tert
utyl ester:

A colourless solution of (25,4R)-4-hydroxy-2-hydroxymethyl-pyrrolidine-1-carboxylic
acid rert-butyl ester (660 g) in DCM (6.6 1) was cooled down to 0°C and treated with
TEA (510 ml) and, dropwise, with pivaloyl chloride (378 ml). The reaction mixture was
stirred for 24 h at rt. The reaction mixture was cooled to -8 °C and treated with DIPEA
(1506 ml). A solution of pyridine sulfur trioxide complex (1036 g) in DMSO (4 1) was
added dropwise over 90 min. The reaction mixture was quenched with the addition of
41 of H,0. The org. layer was concentrated in vacuo and the aqueous layer was
extracted with Et;O/Hex (1:1; 2 x 11). The combined org. layers were concentrated in
vacuo and the residue was dissolved in Et;O/Hex (1:1; 4 1). After washing with water
(3x11) and brine (1 1), drying over MgSQy, filtering and concentrating, a beige solid
was obtained which was crystallized from Hex (873 g), affording 674.8 g of a
colourless powder (74.2% yield).
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1 NVR (DVBOd6; d ppm): 0.02-0.06 (6H, m); 0.84-0.88
(9H, m); 1.12-1.16 (9H, m; 1.39 (9H s); 1.45-1.90

W@ pad7/omB28 2. 00-2.50 (2H, m); 2.75-3.20 (I H mPCT/IB2006/052714

3.45-3.65 (3H, m; 3.85-4.30.43H m. M (ESI): 429.1.

21.v.

(ﬁ%ﬁﬁskbﬁrsﬁdg%% p?iﬁ)y h-odi (}iﬂ hy! 130! @py 159Xy pRILMA r}? JiWJ— 18);
droxynmet hyl -pyrroli di ne- 1-carboxylic acid tert-

289610 Aldpim)t i oH2 c(ﬂH; mer hBA3 8% (HH,. dy JEEB); d)3- 467 (1H, m);

dat rt with NaOwe (70 ng). The
%%ééﬂ%turg({/ﬁ tlrred at rt for 60 h, then
Mpq;gsbp. omst h sat. aq. NHAC. The mi xture was dil uted
i and the ag. l|ayer was back-extracted with EA

The conbi ned orgﬂ | ayers were dried over MgSOH4
2Lilt éYett(Rbding aqwmwwnwtl@d)cﬁwqt@lmewr@lbylmerbwrboxyllc

After chronmat ography over Si O (Hex/EA
g&ﬁ)’érﬁ%r@ow oi I (405 my, 91.6%yi el d) was obtai ned

f‘?}lﬁﬁ(g% g%w?@ ﬁld%géﬂ ny oalgzliglggg ( foHH ﬁp{rﬁltel sgﬁ)egm% of methyl

i hosgh 1 OPHE. 1 Th
gﬂ?gn}g}) 70&%(66}%1121 Hr_@nﬁdd"é 7819 %)21 @3’@8({1‘1 \b/"la.t M under nitrogen. The

wsplting, yeRey - uspensionhwes %tyéfair btomfpr Ab( tfeselugon wif ipferraediate 21.i

s
Kb TR proyinet gl ety g sved
Bélow,25°0] Tiydfeactipn MiXturd &vas %tlﬁ'ed bt Yori Ch and dueﬂchefd by the addition
ester. A solution of intermediate 21. VFSSSO and
phwaterdad sl Theprepgtiqnamixthes) Was, cemceniay umasof 50 ml and

AR Sl (Fmd dndHer V20 5, Y ‘%fé‘.“%%%fﬁ?ﬁ*‘?ﬁ AT for 21,
flterad. ’Bheaﬁgfats wawmaslned/\mﬁthe@Héwatelt (2 1;e3x 200 ntl) fd bfiifie, dried
e reactio 1 xture was then congentrated i .
w1258 e Blipein The liater Bes GOBCBoH Brid g Ahyurified by
: : f Ui
ﬁ}ﬁ’%ﬁ:lgl?l ;()Qelf gﬁ(% Eﬁli% I?NeIEER%?Q Ff%t%?’ ?%733 ‘@@@5@5& tggﬁfgé %gy'iellow liquid
(4(7L—75gr)80‘%0y 0.88 (9H, 0.92-1. 10 (4H m; 1.27

m;
ﬁ QSEM? QE]}N{S}% pp%; o @% gl 729,)](919@),%'§g2g'353 (S & T=

@)72 23849@H4rr§g3 (7§Jd silng ﬁa)Zé’- 952th3 @H, t)74.99 (2H,s§8- 7. 92
M (ESI) 298.2.

21.ii. (28,4RS)-2-(2,2-dimethyl-propionyloxymethyl)-4-hydroxymethyl-pyrrolidine-

1-carboxylic acid tert-butyl ester:

A 0.5M solution of 9-BBN in THF (16 ml) was added to a solution of intermediate 21.ii
(598 mg) in THF (4 ml) at rt under nitrogen. The orange mixture was stirred at rt for
2h. MeOH (5 ml) and pH 7.2 phosphate buffer (5 ml) were added dropwise at rt,
followed by aq. H,O; (35%; 11.7M; 1.5 ml). The reaction mixture was stirred at rt for
16 h. Sat. aq. Na,S,0; and EA were added and the mixture was vigorously stirred for
15 min. The org. layer was separated and washed with sat. aq. NH4Cl, sat. aq. NaHCOs;,
water, brine and dried over MgSQO,. The filtrate was filtered, concentrated in vacuo to
give a colourless liquid (987 mg) and purified by chromatography over SiO, (Hex/EA
8:2 to 6:4). A colourless liquid (503 mg) was obtained.
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M5 (ESI): 636.8. 21.VU.
8-[(2S,4RS) -1 -tert-butoxycarbonyl-4-(tert-butyl-dineth

W@ oozl mes/| oxynet hyl ) - PCT/IB2006/052714

pyrrolidin-2-yl met hoxy] - - cycdpr opyl -

7-di fl uoro-4-oxo-1, 4-di hydro-qui noline- 3-carboxylic
ﬁ@lr@IMR 0y l fitﬁf di @1e )L V39 (S0 sy70).35-9,90 (1H, m);
di oxane vvaterd% I%ﬁn) vvas@t rég)atled atQ rt Sﬁg}% h Li O—f )
z.v)e-z:.@ 2"y m}s h75'l3hl=5 r(éHctm):;nf&ﬁﬂa@Liﬁ d2Waam); 3.55-3.70 (1H, m);

ce ed in.vacug. - The residue was suspended in

. ﬁ@%ﬂ 400470 @Fe&Bat OCwith IMHJ (5 ni). The
$i39R 1WREN)T rred for 4 h at OC and filtered. The
e solid was dried to glve a mhlte pomder (272 ny;

9% |eld) 1H NMR ( DMSO d6; : 0.02-0.05 (6H,
#31v. Y28 4R diteqobur et bola Bb by Ry 2 Adar o9

,g,)o,qm],%(o%éagg)g,Iggh%12%930 hggag%gé.%e&eﬁf) 3.25

I;lé: was a&?ed(to 2 col drless soﬁutl(gn (')_1’ 1n§e?rme(|¥§te(£ 111) (506 mg)
lpiarsie sHE2gme)
fir DCRB(SHRD) at! 0 2@ A sBLti0N YWE ATBBMBTI 300t @5} dDUM (Hilewhs added

yl - si | anyl oxynet hy

I
pl}dr ths| mityre- S}]rwétq’qg}()fq)r_ i6 @yalhggpwnpp mixture was diluted with DCM,

I
{Naﬁi B’gi?]ﬂ; erlt éﬁd Ibrméj< yﬁu O%ngl_%%é gergg fi8 Bg%é{rtqﬁ%sl in vacuo to
g\Eé % }&ﬁdwd)ll; (Af&r Smlolﬁaltogﬂaplfy dvet SI’OEE(GIeﬁIEaA 93.5Y,id yel36Ash oil (567

The suspension was stirred at 60 C
mer%ymlwwwtma%u on m xture was concentrated in

I ayer m@m%@ﬁég?’?nhﬁu&w@?%mgﬁsogg W%y}@vqr@ 1.16 (9H, m);

M3S@aH, £); l1146r 090 IHL AR cEL 5 2H, ), 228820 (THe m); 3.45-3.65 (3H,
resultl n&% oil was purified by chromatography over Si O
{3H;m).o 65 35) to give a white foam (241 ng,
%g’/@%f gg 1H NI\/R (DVBQd6; d ppm: 0.02-0.05 (6H, m;
84 8 (19 0.98-1.14 (4H, m; 1.37 (9H, s);
1.77-1.95 (IH m); 2.02-2.35 (2H, m; 2.75-3.20 (IH,
2).y. BSR4 0eit-Didyl-adymerByISWanyIBCyn{eah])-ahydioxPBetaAtpysiolidine-

126-7.40 (3H ) 7.41-7.50 (2H, m): 7.80-7.95 (IH,
Zﬁ"%?.’%‘%c ‘(‘i(l%f”%‘%iVI\féfe(ES|) 6(98 6. " (

A solution of intermediate 21.iv (550 mg) in MeOH (5 ml) was treated at rt with

NaOMe (70 mg). The reaction mixture was stirred at rt for 60 h, then quenched with sat.
aq. NH4Cl. The mixture was diluted with EA and the aq. layer was back-extracted with
EA. The combined org. layers were dried over MgSQy, filtered and concentrated in
vacuo to give a yellow oil (470 mg). After chromatography over SiO, (Hex/EA 8:2), a
yellow oil (405 mg, 91.6% yield) was obtained.

'H NMR (DMSOg; & ppm): 0.02-0.06 (6H, m); 0.84-0.88 (9H, m); 1.39 (9H, s);
1.40-1.62 (1H, m); 1.80-2.05 (1H, m); 2.05-2.40 (1H, m); 2.65-3.05 (1H, m);
3.15-3.70 (6H, m); 4.55-4.70 (1H, m).
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21.1i X.
8-[(2S, 4RS) -1 -tert-but oxycarbonyl - 4- hydr oxynet hyl - pyrr

W@bkiodionz828 yl met hoxy) - | -cycl opropyl -6, PCT/IB2006/052714

7-di fl uoro-4-oxo-1, 4-di hydr o-4ui nol i ne-3-carboxylic
acid benzyl ester. A solution of internediate 21.viii
(235 ng) in dioxane (3 mM) was treated at rt with IM

MG, 181/ db araNE- tér&bﬁtdﬂzbarb&?h@ﬂ(@@ﬁbuz@ndﬂ?ﬂem ﬂar)/}@&cymethyl)
stirred at rt for 4 h, diluted with Hex and
pxm’lr@ﬂ 2eilineihaw I ak-cydonrewyl oy - dﬂ#omrﬁ@x@dﬁ dlhwé@ quinoline-

RS Oy 52 15 T
% sggltlgzwigfl Fhipeqigt® 23 Vi3sihia 2pd Fidigdidd S P o (I}ﬁllm dry THF

gﬂ) m24wa753:refa’teﬂ ,wili PRIb) (395@ Tlié"k/ﬁl)e suZ ehdioh- Wik tteatdd didpwise over
7.58 (2H, X 85 ; 8.61 (IH,

2 bsyith DE&R. (g 32ml). The qleag yga,ngp p@]pypn w’as further stirred at)rt foli'/?6 h and

;% 5 H;@ i dj

% dl{eutﬁ%oxy (ggsoﬂ%%) co regf(ég% i ne- é‘t’%é)rn b%gﬂﬁ © sidue by
elerothatographly oeer S0, lonIelx/EAfﬂ @lto d@) ga@ve&aOskzhite fuaan65 mg, 57% yield).
[[nternmediate 21.iX di oxane

tH é\BYIBdDMS% MPW)J M?—@n% G@Hsi ok 8:86-0.88 @Hﬂn}} Qrﬂ? -1.10 (4H, m);
b ééﬁd £, g 1t 1%%3%{3 oj“ ?fﬁé gt }ng, U% B BHAR: 275320 (11,

concentrate resi aken

(n5 Bi45-3. 631€3Imehﬂ;f BHOREDAISAH] K)LAL2VW@IT, d,i ¥+ e)j 'a17847t92 (1H, m);
for 1 h and the precipitate was filtered and dried to

8¢ 611, S)/hute solid (77 my; 86.4%vyield). 1H NMR

)6 ppm as 1:1 m xture benzyl ester/acid):
Mg9@%i fg Z‘4 m; 1.20-1.82 (IH m; 1.85-2.32 (IH,

n; 2.95-3.15 (IH, m; 3.18-3.60 (3H m; 3.95-4.23
2w N/ (2SHRD- 14ze68bb(t®mcanb)ony144 88rhuDd-dimédhy bviloadlyxymethyl)-

5.29.(.2H,8); ,7.25-7. 5

Birsdlidir i by Tl s bt P ki oSodor-100 g g ine-
broaashviNGES! ) : 485. 1 (I\/H—I- HC1)+ 2 1.xi. C13S,

16RS) -1 -cycl opropyl - 7-f 1l uor o- 16- hydr oxynet hyl - 4- oxo-

A s%élltl%ﬁ of menﬂéhaté 91 %Shen n]d%')'ka!nb/“% “(51; 4 ml) was treated at 1t

I aza- cycl opent a a] t hrene-
w1th LiOH (75 mg) for 16 h. The reactlon mixture was concentrated in vacuo. The

residue was suspended in water (5 ml) and treated at 0°C with 1M HCI (5 ml). The
suspension was stirred for 4 h at 0°C and filtered. The white solid was dried to give a
white powder (272 mg; 79% yield).

'H NMR (DMSOgs; & ppm): 0.02-0.05 (6H, m); 0.84-0.88 (9H, m); 1.00-1.20 (4H, m);
1.37 (9H, s); 1.78-1.97 (1H, m); 2.02-2.20 (2H, m); 2.80-3.25 (1H, m); 3.48-3.65 (3H,
m); 4.02-4.38 (4H, m); 8.03 (1H, t, J = 9); 8.78 (1H, s); 14.52 (1H, s).

MS (ESI): 609.0.

21.viii. 8-[(28,4RS)-1-tert-butoxycarbonyl-4-(tert-butyl-dimethyl-silanyloxymethyl)-
pyrrolidin-2-ylmethoxy |- 1-cyclopropyl-6,7-difluoro-4-oxo- 1,4-dihydro-quinoline-
3-carboxylic acid benzyl ester:

K>COs3 (90 mg) and BnBr (0.06 ml) were added to a solution of intermediate 21.vii (265

mg) in DMF (2 ml). The suspension was stirred at 60 °C for 90 min. The reaction

mixture was concentrated in vacuo and the residue was diluted in DCM. The org. layer
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3-carboxylic acid benzyl ester. A suspension of
internmediate 21.x. (in mxture with its correspondi ng

wo e@a/ogse’l; 70 mg) in MeCN (1.5 m ) was treat eBCTHB2006/052714

NaHCG3 (23 ng) and DI PEA (0.0&.mM) and stirred at 80 C
for 2 h. The reaction m xture was concentrated in

Was sBaT whithewh RS iadd oriRs deied Wve MESGXMiltereP BRd cohddhtrated in
wat er, dried over MgSO4, filtered and concentrated in

varvao Ther rrsultiagicil was\pierifind by pleamisiogeinh rraren §iQmlex@ik 75:25 to

i | ] lid
%gs)ng%o " tez?é‘% &ﬁh?[%{&é@ 5 d ppm: 0. 951 30
(PFNMIO(DMS@.% 8: ﬁl)g@g% -0105; (631 I@K) 8.84%. ﬁzﬁ?gl rﬁ)éo 98- 1 14 (4H, m);

Ifr)” (3H29 (ISEPI 1395 (TH,28); 2. %2 (’»6I(I2Hmn) B753.201 (4H, m)s;z 45@;70 (3H,
S
PSR 50A80: Fares ok 925, CHPY L JRSTEN oOF B LA1LP. S0, m

wxo 7@5[111}12;@] 856@12[@5*)
Inet |-OvaO|IdIn 3-yl)-phenoxynet hyl] -4-oxo-1, 4,
§ 7- hexahydr o-
12H—II-oxa |, 14- di aza- cycl opent a[ a] phenant hrene- 3-carb

[ [ I ' i1 j
S SRl ST BRRIS Oy Ry A
dicycldpropalin® 7{dY e roddy oxmal 4 dilodt@ quiabling- 3eacbery v aaid eyl ester:
with PPh3 (28 ng) and DIAD (20 m ). The suspensi on was

Atdolutiofl cftintetmddiate 22.vili (13550£) 1nﬁi©(ahe@iﬂl))ﬁ1amrxitud et rt with 1M
was filtered and the precipitate washed with dio

{{Ql ) §hoxq1}¢€(03701|nl)dT%geaﬁtmq mpggewasrsggggta@a for 4 h, d11uted with Hex

g‘@%ﬁgﬁ%@ggﬁl@é&?% 113 %26 %%(’8% oo @&ra? Néf% e%%ﬂh?éned to give a

Whiie dd@id @05 xg; 49% yield).

IR AC BSOS P 6071 b “GIE 155 138 | Myt {58 R, m;
I ri [ =X I . .

Eob 2I3_?84?(%ﬁo_rﬁ)z 85-133’31’5”5(%1’?1}’118)’2 330137 37; %h);” BRSO BH, m);

473 i Argald)pS5.32 R Hs); x32-7.48 (3H, m); 7.49-7.58 (2H, m); 7.85-7.98 (1H, m);

%(% g % cycl opent a[ a] phenant hr ene- 3-car boxylic aci d:
LolePon” of interned ate 21.xii (17 mg) in DMA (400

M9 (Ruas 5By dr ogenat ed over

21.x. I-cyclopropyl-6,7-difluoro-8-((2S,4RS)-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)-4-0xo0-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester
hydrochloride:

A solution of intermediate 21.ix (100 mg) in dioxane (1 ml) was treated at rt with 1M
HCI in dioxane (0.4 ml) and stirred at rt for 32 h. The reaction mixture was concentrated
in vacuo and the residue taken up in EA (5§ ml). The heterogeneous mixture was stirred
at rt for 1 h and the precipitate was filtered and dried to give a white solid (77 mg;
86.4% yield).

'H NMR (DMSOg; & ppm; as 1:1 mixture benzyl ester/acid): 0.90-1.18 (4H, m);
1.20-1.82 (1H, m); 1.85-2.32 (1H, m); 2.95-3.15 (1H, m); 3.18-3.60 (3H, m);
3.95-423 2H, m); 4.25-4.63 (3H, m); 4.85-5.08 (1H, broad); 5.29 (2H,s);
7.25-7.55 (SH, m); 7.81-7.95 (1H, m); 8.58 (1H, s); 9.20-9.50 (1H, broad);
9.60-10.00 (1H, broad).
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10% Pd/ C (10 ng) for 12 h. The catal yst was renoved by
filtration and the filtrateevaporated under reduced

wee@3ouises The residue was crystallized tw ce PCDMB22MEMIN2714

(0.4 n) affording a brown sqppd, which was dried
under HV (1.6 ng). MS (ESI): 635.5. Exanple 22:
M§@91f5,§5>h-(wthm]ppyl 7-fluoro-16-[2-fluoro-4-((5i?)
- -oxo-

3]triazol -1-yl net hyl -oxazol i di n-3-yl)-phenoxyne

2h£’q (13S,688%)- lre)zc;écrm@ﬁc?nﬂwy 16-hydragmetgl-4@xo-
]7 blﬁ%af&/ ﬁexa?l%# 11:5 lca 1 ]141 agbz%zgcc\yo‘iler%af ﬂb%nanthrene—

enant hr ene- car PrEhad
SkbﬂﬁmﬂﬁnzydbwyyphﬂﬁphoryIoxyy| cycl opropyl ~-f 1 uor o-
-1l -fluoro”™-il-oxo-
A- sﬁlki@liﬁhtdﬂnﬂé@hedhatéf bRt (i miRes @ith Gis RoBespohd DB FRRIELRE 70 mg)
0XO0-
IOMEENTC sy e oith NSHCOs 23.egkaned RIPEA (M08 alegnel sirred

ﬁ@t&ngére ’) ?le%fle g&cﬁgxi( éﬁhﬁiea&/héj %‘c?mﬂ £ ﬂﬁc?cvb\tg %Eld the residue was

dﬂiqu@ﬁn IDOMYy wiaslesdt with Wrdtdt, dried lowér Mgso)‘4, fikéred 2@ eohcentrated in

0. 45 164 m d djb
erﬁur)s%b? w%%h\s%wa% ieh by F%ogx%é)&ﬁmhy e Sin P HHMRRET 98:2 to
%(5 géﬁ% @etafléll Exgé'olﬂi B85 m 36‘% 1 hj.on was treated with

ox| de 0% m ) and the reaction
{72 NMRi (DMSIOfsp8 ppmi): 0.954. m(gH 20! V5254 50OTH m);anmcaqu}l m);
under reduced pressure and t resi due was diluted in

%W( KoGHhim); Ahet-6P §1Hatpdr 4 @%zé} YRR NS EERY T A8-50 (6,

lcﬁ(%enq over MgS™4, filtered and the filtrate
evapor te n vacuo affording 33.5 g (99.5%vyield) of

qumrzté#érual 1HNI\/R(DI\/SOj6 dppn) 1.0-1.1 (4H,
2.35 (1H, dd, :5andJ: 3); 2.65-2.73 (IH,

gL;m J( Eﬁ%&%lgsz{l :F’yclgg 9%12@&0726—2%%?{?& Hﬁg??) A@ %gsbj [ %g'?ﬁnazol—
f%ﬁaetﬂ?hox?z@ﬂdzrﬁS%?) 5,5}%%;?)79&%} Q%xélzbk 13115 :(?6 T7§L)33Ic%hydro—

72H4 I (axet 1, blﬁdzaaa—ﬂycéomw[ g]phea@t@)ene 73’ mbqwhr agid bgnzyl ester:
12.5); 7.77 (IH d, J =1); 8.16 (IH d, J =1); 8.61
Al saspesl)sionjsﬁ iﬁ@n(wdiats)m xli/[Sli ESig) anﬁliﬁ)teﬁn@ﬂatb i1 Aji (11.3 mg) in dry

%g%&:l@? @i)zwéct%qa?egigﬂ under n#rorggn %v?th[lzP mg) and DIRD (20 ml).
The suspension was stirred at rt for 12 h at 50°C. The reaction mixture was filtered and
the precipitate washed with dioxane (2 ml). The solid was purified by repeated
chromatography over SiO, (DCM/MeOH, 97:3 to 90:10), affording a solid (17.4 mg;
28% yield).

MS (ESI): 725.48.

21.xiii. (138S,16RS)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-o0xo-
5-11,2,3[triazol- 1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl |-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1, 14-diaza-cyclopental a]phenanthrene-
3-carboxylic acid:

A solution of intermediate 21.xii (17 mg) in DMA (400 ml) was hydrogenated over
10% Pd/C (10 mg) for 12 h. The catalyst was removed by filtration and the filtrate
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yl met hyl - oxazol i di n- 3-yl ) - phenoxynet hyl ] - 4- oxo- 16- phos
phonooxy- 1,4, 13, 15, 16, 17-hexahydro-12H 11 -oxa-I,

wdaZeodiogzses cycl opent a[ a] phenant hr ene- 3- car boxyPCTIB006052714

22.1i.a. Acidic deprotection:A solution of
intermediate 22.i. (34 g) in AcOH (150 nL) was treated

deBra'rﬁ ude? YedutedebisuR? The)resifbe Sakrdr@dalBled twik®frolm MeOH

The sol vent was renpved under reduced pressure and

(%nﬂ)eﬁfqid@gwdgow solids avhich wag dried under HY| (16 mak

M%dpgﬁ]%gsgy filtration and washed with water (300
N e 50lid was diluted with DCM MeOH (500 m; 7/3)

and the DCM was evaporated. The resulting slurry was

bt s Sforded wa Biof 1 15 TBto A 8-

5 1@f3 @TadoR3- 5m8th( 89 5%11&11@3 dxy@el-50kod. 1H
q (E)I\/BO y e 01-1. G)IQELeﬁXy 5(IH dd,

116-1ahgsréloaﬁqxsal,4 113 551)6 1bhegahy ﬂH) 1M 1130&a Bléﬂﬂdaz -=

4 IH, dd, J =6 d J
&y% pse}q“a[%f’g’éhlﬂn%ef ﬁcgl}ﬁs‘)"yﬂg’igﬁ((zH s): 465 (1t d
J =6.5); 4.84 (2H, d, J =5); 5.09-5.20 (IH, m; 7.16
22.H, I&his- Berﬁylbsz'}pbzms@hdr}d'o@) 1-cycldpropyHy- fMoraJZé‘-[J.%})‘Zuo% 5 (2-0x0-
7.59 , =
%ﬂ 6339”%2?!71 @fnmhﬁ Oxgwhdm- -yg Plpnepe ’zﬁ 400} ); 8.61
t 4H3 B) i6, FRhéentdrb: B 1 Noxd- Eslh)dlaz%sgfc[bpe%%[ d]thzanthrene 3-

Depr ot ecti on by hydrogenation: A suspension of
cabexyhiedicat e 22. i. (441 nmg) in THF/ MeOH (1:1; 10 nl)
was was treated with a solution of sodium acetate (164

Arguspensivat aa"rm’(efm&’liatealnld ik Y24 gomnBC¥ (300ein]) 1046 dedh€nt{all treated

B, SosoBHES lr SFER o LMENT IRIOAD ol LUk eindrngibenyl
-l H’b@ﬁh&rérﬁﬁ%t%d(fl‘lg’:ﬁd? Ak lHdctibR vca%a&i}re%t% f&P' h. The

[ 'ect ed ation and washed
Mutmn #28 trda’,ted Wwith fgal-burﬂylv\hwreparomdd (7®PA)Em()va(e2;016dml) and the

PP PO TN BF dithg TESBE BB & oot papehfgfuced pressure
A%t @E iré¥idue was diluted in DCM (300 ml). The org layer was washed with water and
brine, dried over MgSQy, filtered and the filtrate evaporated in vacuo affording 33.5 g
(99.5% yield) of yellow material.

'H NMR (DMSOg; & ppm): 1.0-1.1 (4H, m); 2.35 (1H, dd, J=5 and J=14.3);
2.65-2.73 (1H, m); 3.59 (1H, t, J=10); 3.76-3.83 (1H, m); 3.87 (1H, dd, J=6 and
J=9.5); 4.11-4.26 (1H, m); 4.48-4.62 (2H, m); 4.81-4.97 (2H, m); 4.98 (1H, d, J =38);
5.0-5.16 (1H, m); 5.76 (1H, s); 7.0-4.75 (10H, m); 7.46 (1H, dd, J=3 and J=13.5);
7.60 (1H, d, J=12.5); 7.77 (1H, d, J=1); 8.16 (1H, d, J=1); 8.61 (1H, s);
15.25 (1H,s).

MS (ESI): 910.9.
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1H NMR and MS data identical to those for a sanple
obt ai ned according to 22.ii.a. Exanple 23: (13R 16S5)-1

WO egpehoseopyl - 7-f | uor o- 16-[ 2-fl uor 0-4- ((5i ? )PQFBO6/052714

5-[1,2,3]triazol -1-yl met hyl -qyazol i di n-3-yl)-phenoxyne
t hyl ] - 4- oxol -phosphonooxy-I JT-hexahydro- H-II-oxa-1J
di azacycl opent a[ a] phenant hr ene- 3-car boxylic aci d:

23iil (138,165)-1-c clopropyl-7-fluoro-16-[ 2-fluoro-4-((5R)-2-ox0-5-[ 1,2, 3 [triazol-
§13R 16S) - 16- ( bi s- benzyl oxy- phosphoryl oxy)-1-cycl oprop

Yimerhylpgaenlidirg 3 {yp-rheaopygredyl [-$Ryo-2 bgxigsmiopooxy-
I
%ﬁé]gsl]%{?'é - %ﬁakzyd }501%2} m{ 0ﬁ6?§,?%?&lé%—&f%,p¥}lt}ll alphenanthrene-
3 tahexaliyyaid- 12H- 11 - oxa-1, 14-di azacycl opent af
a] phenant hr ene- 3- carboxylic acid: This conmpound was

obiial A@Qh@@epaotyaidnow solid in 63.1%yvyield, starting
frominternediate 6.ix (100 ng), dibenzyl |,

AdblRBR P Bﬁéﬁ%ﬁ@@@ﬁ ii'(w by @ AcOH (150hL704s ir84tbd mmr (33% in

hydr oper oxi de (0. 067 and using the” procedure of
AxQhl 62 nip ancbstgpedm ri for n/@ T(Essqlven@ whs rétgoved3inder reduced pressure

%}% ]i‘gssl ye y%%ft{lr?g(g%%latel? U W {fielled %ryoﬁlf'rat{lén R washed

WhthBag il (maagl THE Bokkd Yiah -dPREAOWHEEMINIeOHO(E00 bt FWK’)Sand the
Ehonooxy 1,4, 13, 15, 16, 17-hexahydro-12H11-oxa-]|

M veasaevaperatasie rkhe] TFWHBE ST Siae - lm@awmbxmepﬁ £K00gml), and
it AR P o 3034 NG cBiledod B R g WG ofifha 2356
(39. 3%%1&)Q)f5yéllbwabﬁdu3| ng the procedure of Exanple

, . Step 22.1ii. S DMSO d6; d m . 0.98-1.20

THINVR, (DYIS98: & pomiidl0 1 d634H. g 2005 G, G, do- 35 14nd 1= 13.5);
1340 H, _ .

Z%a<anud% 1208 sy TEEA 76 3 P S 380, B4 L Bhna = 0.5

416876 H4HJ, m} 2.48. YH, %4)85. c(szmmd d,J J= &3); 5840(2‘1’{,36, T=5);

(LEo 7.15-7.34}&2H m: 7.48 (1H _dd, J =5 and J

5 055,30 (1Et, s 7(i1rh iy 12 15 a1 o725 kil BN .3 (1H, da,

%—gsﬁg g%p \5525)(22"49 ( Q)H id}%-ipzj)'; b7 (85 08D = MBAFRIH, d, 1= 1);

Rp1 I(1dyx)] th2HEWH,s)7- f | uor o- 16-[ 2-f | uor o- 4- ((5R) - 2- oxo0-

quﬁi%&rl azol -1 -yl met hyl - oxazol i di n- 3-yl ) - phenoxyne

22.ii.b. Deprotection by hydrogenation:

A suspension of intermediate 22.i. (441 mg) in THF/MeOH (1:1; 10 ml) was was
treated with a solution of sodium acetate (164 mg) in water (5 ml) and hydrogenated
over 10% Pd/C (10 mg) for 3 h. The catalyst was filtered off and the org. solvents were
removed under reduced pressure. The aq. residue was treated with 4NV HCI to reach
pH 3. The solid was collected by filtration and washed with water (20 ml). The solid
was stirred in EtOH (20 ml) for 30 min. The resulting solid was collected by filtration
affording 656 mg (80% yield) of yellow material.

'H NMR and MS data identical to those for a sample obtained according to 22.ii.a.
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- phosphonooxy-1 JT- hexahydro-1|
H Il -oxa-"Mdi azacycl opent a|

wa@R@mnerses hr ene- 3- car boxylic acid: 24.i. (13S,PCT/IB2006/052714

16R) - 16- ( bi s- benzyl oxy- phosphgs y! oxy) -1 -cycl opr opyl - 7-
fluoro- 16-[2-fluoro-4-((5R) -2-oxo0-5-[ 1,2, 3]triazol-|
-yl et hyI oxazolidin-3-yl)- phenoxynethyl] -4-oxo-1,4,

3, 15, h -1 ] - - |
Aagp H%ﬁa@%ﬁxa {H?Fé?ﬁim fspeTe: 1 2AT9B S (R 080
Ihis mmep g 198G yRBk ionath- )gliﬂ&llokweﬁﬁ%]i(—)ﬂ%é)ﬂ 65. 2%

yield, starti'ng fromintermediate 5.1 ,
aqs pbnmonooxmﬂsldplrsowmhwmm@mueo:(a?r 1%-dmayp- and

d 0,.067. . d th
et S AR S8 duegs™ ) TE” Ea)Y 616, 6.
24 H.

213 S(]Egﬂ)ssj i@yﬁzk@pﬁ@m =pho§phedyloxy) G- & toprepN-O=flwotd-5R) -
- OX0-

{AP ﬁ%ﬂﬁyfro 6)(@5612#6‘1%5 él %ﬁjtrlgh@lnloxlgmﬂwﬁwqwhdw%ylie phos
q)pg%%ééhyl Aoty 1 gf 1%97 1b ;!}%’P‘?é’g J’%onyf g

I'aza-cycl opent’al’ ehant irene- ¢4ci d:
Ml enmfpiphovihnasnobicarivadiiascié yel | ow solid in 75. 6%
yield, starting frominternediate 24.i (440 ng) and
This Ngorhpsundr 626 dobtgined ﬁxaﬂpélﬁ)va&oh&t 8P 63A% i ylbld ldthrtmg from

NVR (DVSQJ6; d rr& 0.99-1.15 (4H, {5'1) 1.78
mtfaa@dlaye 6.1y 61@(; m @leeIEZIYHN Hdinsgprep phosm)heramléltq W 7mg) and

it g g A

MS(ESWM(UH dd; J = 3.5 and J = 10.5); 4.83 (2H d,
= 5.08-5.17 (IH, m; 5.53 (IH s): 7.13 (I H,

Q?go (}(]qwgsdozjcyfl@r@@'}dmrg 1?51@ fg;ong (&%iq-tg{go-é-ﬁ, },gf?ll;triazol—

Toxdi J 8. 60
}%ln@ﬂéyl oxb26) aﬂrl B'Liv s)dphe#loxﬂa)emﬁ] 3 0xb ]H’ghgsphgrszgo ) ool

29 ¥ 3(1 5, M | 7- &xaﬁydm 1(2%11 bpm édﬂdldzamylab?pema&ﬂpﬁ@aﬁrhzrme
cf”fb(o%y ‘%cﬁgazol -yl met hyl - oxazol i di n- 3-yl) - phenoxyrre

TR, bormadtao pek| 0@?133 iyl SoEd o ek vigldS Sirting. from

intermediate 23.i (88 mg) and HBr in AcOH (0.5 ml) and using the procedure of

Example 22, step 22.ii.a.

'H NMR (DMSOgs; & ppm): 0.98-1.20 (4H, m); 2.38 (1H, dd, J=3.7 and 13.5);
2.59 (1H, dd, J=7 and J=13.5); 3.76 (2H, m); 3.85 (1H, dd, J=6 and J=9.5);
4.00-4.20 (4H, m); 4.47 (2H, s); 4.68 (1H, d, J=8.5); 485 (2H, d, J=Y5),
5.10-5.30 (1H, m); 7.15-7.34 (2H, m); 7.48 (1H, dd, J=5 and J=13.5); 7.60 (1H, d,
J=12.6); 7.77 (1H, s); 8.17 (1H, s); 8.63 (1H, s); 15.20 (1H, s broad).

MS (ESI): 730.7.



25.1.
(13R, 16S) - 16- ( bi s- benzyl oxy- phosphoryl oxy) -1 -cycl opr op

W@ Leo7/01718er o- PCT/IB2006/052714
16-[2-fluoro-4-((S)-2-0x0-5-J1hs 2, 3]triazol -1-yl methyl -
oxazol i di n- 3-yl ) - phenoxynet hyl ] - 4-oxo-1,4, 13, 15,
16, 17-hexahydro-12H1|1-oxa-1,

b LT LR s S 508
L e T A s Cr i

1@phommboxwaﬂd§elrsom Heh¢Ghy@no-42H- HrokasbilAgidde
gg?c en a[a]p%enant%ngne% %g'fbos)’(tyﬁg agi e Ms (ESI): 910.6.

{13R, 16S) -1 -cycl opropyl - 7-fl uoro-16-[ 2-fl uoro-4-{{5S) -
24 0XA381bR)-26-8bik-ber@Wry-phosphoryloxy)-1- cyclopropyl 7-fluoro-
oxazol i di n- 3- phenoxynmnet hyl | - 4- oxo- 16- phos

%%"%stzr'gp 2408 21@0 581, Shras B B
Ml A an S\ A0S0 3434 Dh9aRL g oA A1 OOKY g d:

tai ned as OW SO
wc&bpdnr@&]@hmamghr‘ena)mcnrﬁo@yﬁmahzd*te 25.1 (87 ng) and HBr
in AcOH ( 1 m) and using the procedure of Exanple 22,

ThigPcdBdpdindawad OBERnéDNSOd6yeltbwoalid th ¥3:2% 2@eldd H.tziﬁmg from
2.38 (IH, dd, J =3 and J = 13,5); 2.61 (IH, dd, J =
ayRIMediate 5.1i5{1003ng)s d(ﬂzqqZYW;Nﬁnmrqmﬂphqaﬂhoramsh@ ard ang) and

zfngb@ls*sfdf%%é‘ ot mfflnd hiri E‘%SO%@% ?.M&%%g 2.

MSHESH 9108= 2 and J = 9); 724(IH t, J = 7.50
(IH, dd, J = 2.5 and J = 13.5); 760(IH d, J=

%% i ( é?SD{,éég cycﬁgr%@é% u@é{{ '6]’_'[2%2(4’5 8#2?52@' I' ’oxosg';[ 1 553 ]t2riazol—
flgﬁige;(tg)(l%zdha?fy 9L\ PPSIRAYymlery }J@foszon@ -AndspHoes8- 4- ((55)
B4[13, 12, I8} b & haxpbydro- RRHvbt-nyd-1 dhediedar dictopdrigl §lppérandwgnre

|.] -4~ 0x0l, -phosphonooxy-| JT-hexahydro-I|
%—L% ’J%‘%é Wzdl azacycl opent al

P SRR 5 BBy PoXS cpbilo JSyile wieldatsting from
irkdrrdelARY 24 (440 mg) and using the procedure of Example 22, step 22.ii.b.

'"H NMR (DMSOge; & ppm): 0.99-1.15 (4H, m); 1.78 (1H, t broad, J = 10.5); 2.13 (1H,
dd, J=6.5 and J = 13); 3.50 (1H, t, J = 10); 3.78 (1H, dd, J = 3.5 and J = 9.5); 3.87 (1H,
dd, J=6 and J=9.5); 3.92-4.26 (6H, m); 4.76 (1H, dd; J =3.5 and J = 10.5); 4.83 (2H,
d, J=5); 5.08-5.17 (1H, m); 5.53 (1H, s); 7.13 (1H, ddd, J=1, J=2.5 and J = 10);
7.25 (1H, t, J=9); 7.50 (1H, dd, J = 2.5 and J = 13.5); 7.58 (1H, d, J = 13.5); 7.7 0 (1H,
d,T=1);8.17 (1H, d, T=1); 8.60 (1H, d, J = 1), 15.25 (1H, s).

MS (ESI): 650.8.
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4-((S)-2-ox0-5-[ 1,2,3]triazol-I
-yl met hyl - oxazol i di n- 3-yl ) - phenoxynet hyl ] - 4- oxo- 1, 4,
wWa 070878286, 17- hexahydro-12H 11 -oxa-1, PCT/IB2006/052714
14- di aza- cycl opent a[ a] phenant;ps ene- 3-carboxylic acid:
Thi s conmpound was obtained as a yellow solid in 95.4%
y| el d, starting from | ntermsdl ate 8.ii (347 ny),

FibenBiy il Eer SBRe P g re e TS
g{g?g.%qiﬁ'[a%opﬁ yENAIRL-Bx ZA1id f1-8R1 Pghdnox MReftEBLA-0x§10. 7.

16-pBospdsnobx ey 4l 19pidelsy] 7-efahydr @128- ] 120Xd- LdA ghiazaf { 5S) -
2-0x0-5-11,2,3 azol | - . .

YA b3 ar AP SedT o8l ARy met hyt 1 - 4- oxo- 16- phos
phonooxy- 1,4, 13, 15, 16, 17-hexahydro-12H 11l -oxa-I,
18Li. diJaRAGCS Y- C6-peBeady &P pRD o RYIeNg-1 - c@rclb@?&@zxylﬂp@r@m d:

Thi s compound was obtalned as a yellow solid (250

#@%aﬂﬂ@w} ((Sd2aorhfl 4> ﬁ&ﬁbﬂm{tleylﬁ@myérpéazxzédm %lehﬂmxymerhyll
%)'%Qo B 3225 é\@?é_lgg@f?ifalé 2?]-)]{ 1 m ]l(JIE)I\/%%j% ?fc pegz%?gwh@ncg{threne
&caaaolymac(wm, m: 2.38 (IH dd, J =3 and J = 13.5);

2.59 (IH dd, J =6.5 and J= 13.5); 3.76 (2H m; 3.85

This, c&ﬂpouild—“ﬁs adilﬁanled: & 9) elﬂ)rlékgﬁdggl (3§H% n?le1d4 dating from

2H s): 4.68 =y
éltemwala@ U 11H(2Q(9mg)z dibergzy N@llsqprepﬂpmhgraﬁn@)e (1692mg) and

s;m& t{, oCPeﬁ?fud (P%é§dﬂ'5|?n8}9311(‘1g e p%s)@edgf}do;‘hﬁaﬁ% ;55) step 22.i.

MMS(I) I9|,10.6) 15.2 (I H s broad). M5 (ESI):
730 . Exanpl e 27 (i

By e 0 by S el MR e
Y@théthﬂ &&E}Jlld‘ rpb%)pﬁ%wﬁ?ﬁ)/eﬂzyl Ad- oQg)YgtBthﬁholnboxy

"M di azacycl opent
é]ﬂdlci’e&fa&ﬂ ht- b@mhﬁircalﬂlbbkgrbml ddidiazazcyclopefraB8phenanthrene-

%106%)’9 BGEES T o o - ??825’“?&8”’ L 13 al e iAol -1

Js n%‘(tng oundX %vzagl Io talneﬁ Xs a yellow solid in 58% yield, starting from
intermediate 25.i (87 mg) and HBr in AcOH (1 ml) and using the procedure of
Example 22, step 22.ii.a.
'H NMR (DMSOg; & ppm): 0.98-1.20 (4H,m); 2.38 (1H, dd, J=3 and J=13.5);
2.61 (1H, dd, J=6 and J=13.5); 3.76 (2H, m); 3.90 (1H, dd, J=6 and J=9.5);
4.00-420 (4H, m); 433 (2H, s); 4.62 (1H, d, J=8.5); 4.83 (2H, d, J=)Y5),
5.10-5.20 (1H, m); 7.15 (1H, dd, J=2 and J=9); 7.24 (1H, t, J=9); 7.50 (1H, dd,
J=2.5 and J=13.5); 7.60 (1H, d, J=12.6); 7.77 (1H, s); 8.17 (1H, s); 8.66 (1H, s);
15.2 (1H, s broad).
MS (ESI): 730.7.
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phenoxynet hyl] -4-oxo-1,4, 13, 15, 16,
17- hexahydro-12H 11 -oxa-1, 14-di azacycl opent a|

w@kphenses hr ene- 3- car boxyl i ¢ acid: This conpouPd/ige06/052714

obtained as a yellow solid inye8.3%yield, starting
frominternediate 9.ii (300 ng), dibenzyl ,
-di i sopropyl phosphoram dite (253 ng) and tert-buty\

BRI PG, A 30 et o | b T R gEe it S oxo

54}?@ 3}@5)10 -1 @YI%@J% 99&@0‘11&11{ BYor onckBx | Reftlyios 8x4- {{59) -

o_ -

W bemﬂonoﬂwbmldl,]rﬁgtﬁw hexphedooy At hydja-414x10azp6- phos
h -.1.4 3, 15, 16 7- hexahyd 12H-1 | - |
ORI ettt 3raeialit ithe. 5. car boxyl 1 ¢ aci o

Thi s conpound was obtained as a yellow solid in 68%

6.8 (dSS IBS)-16-MMs bé&mowﬁbﬁbmdb@&@) 27cytloprofR)-Tglo 2R d6-[ 2-fluoro-
HBr in AcOH §330/ 1 and usi ng, t he procedure of

Exenpreoy /1. 38épazel: 4 -y "afthyi ORRLE mw@he@mwyu ~4-0x0-

?4973 ig 2%@41‘»@% 51)%199%1 &Jéﬁ&z'ﬁ ditza= c;%?bkeqfé[%/%?éria'ﬁ'thr%

3-cabodyl@Oadi@H, m; 3.96-4.04 (I H n) 4.23 (2H, d, J =

9), 4.39 (IH d, J =10, 4.48 (IH m; 4.55 (IH d, J

%1&@0m140u?15 4B Oott@itled ds; a5y@lfbwd. sbid(IHISRG _Yielts s(tdrhhg from
J=15and J =9); 7.27 (IH t, J=9); 7.52

@@mgdlgtez 84l G4d mg) di elgyl I‘vagblsp]pqqpy]@hosp Qraggghte 26ﬂ7mg) and

fer b ydtbrbfoidd to Sm dnf sl heprogefindnfibdmle 22, step 22,

MESS@SIE9pesi ment al method: These assays have been
performed follow ng the description given in "Methods

it IR O plrae et vy Tty el 1 APy b riazok
$LAREIRYICh xa Nl 3 P MIE%BJEanh A o%d]légﬂzék Hopbmit t ee for

C'inical Labor atory St andar | anova, PA, "USA,
19972715, M, hi-heahydii 1BiH- b1 yxa:édéedmaacmcmsnm[ alphenanthrene-

3-carboxylic acid:

This compound was obtained as a yellow solid (250 mg, 75% yield), starting from
intermediate 26.i (420 mg) and HBr in AcOH (33%; 1 ml) and using the procedure of
Example 22, step 22.ii.a.

'H NMR (DMSOg; & ppm): 0.98-1.20 (4H, m); 2.38 (1H, dd, J=3 and J=13.5);
2.59 (1H, dd, J=6.5 and J=13.5); 3.76 (2H, m); 3.85 (1H, dd, J=6 and J=9.5);
4.10-4.30 (4H, m); 4.43 (2H, s); 4.68 (1H, d, J=7); 4.85 (2H, d, J=5); 5.10-5.3 (1H,
m); 7.15 (1H, dd, J=2 and J=9); 7.24 (1H, t, J=9); 7.48 (1H, dd, J=2.6 and
J=13.5); 7.60 (1H, d, J=12.6); 7.77 (1H, s); 8.17 (1H, s); 8.63 (1H, s); 15.2 (1H,
s broad).

MS (ESI): 730.6.
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(MGCs; ng/l) were determ ned in cation-adjusted
Muel | er-H nton Broth (BBL) by a mcrodilution nethod
WO 20o7owisegy NCCLS gui del i nes (National Conmitt eRCT/B2006/052714
Cinical Laboratory Standardsgy; Methods for Dilution
Anti m crobi al Susceptibility) The pH of the test
medi umwas 7.2-7.3. Results t he above Exanpl es

Faples kRO cin?fsz%'ylaﬁfius TR e A i T
SJ[YQ@]ﬂr[hzbi]? Jabikg - BRI ph bk bhofBaed. A

conpound sel écted’fromthe group consisti'ng of a
torposphdnobxyt-hd., Bokdmfl, B/-hejahyheo-é2H- Riotas 1. OHINHEGORS,

RSt GR R el b S BB Y cstar, cposre,
OCH20PG8H2, OCOCH 2CH2COOH or OCOR6; R3 is H or

brad. O(gesiJéRﬂzwbzs@1nz§33)waihbyﬁhor3(l@ay)@ayct@@m@t Ry uo0s-
%cloalkl R5 is alk or haloal kyl; and R6 is the

fet?-dueraot- ( @Siratoaf)ai %y 2 é&eamlilndmaﬂﬂwii@weil@ne?rylbf
s Q%%VJCJ; A ) 9897%%8%1 D173y LAY PR 30
Ak

opt | antionmer, a m'xture of enantioners, a
Cﬂmma]pamamanaBicwhwyleC diidst er eoi soner, a m xture
of di astereoi somer, a di astereoisoneric racemat e,

Thist térifoudld @iagsétasiaed semMer yellowacsiit 5,583 epeld anmmg from
a nor phol ogi cal for n(}a‘ba salt or a solvent conplex of

intrrmediateohid o3R8 me), dibenzith dlxNwliiserrepiphespheraptiditen{253 mg) and

BB o R TR e SRR B0 1 0.

MSC@Sd): 94060 claim 3, wherein RL is
123triazo|-|-y|nethy| 1,2,4-triazol -I-yl nethyl,

el i S R S e D oy S 79 o

M%&h IRz 181 Bly RREY et ARG x0 @6 0§SHBABLRA
according to claimb, wherein R2 is
1,4,13,15,16,17-hexahydro- 12H-11-o0xa- 1,14- dzaza cyclopenta[ a/phenanthrene-

3-carboxylic acid:

This compound was obtained as a yellow solid in 68% yield, starting from
intermediate 27.i (220 mg) and HBr in AcOH (33%; 1 ml) and using the procedure of
Example 22, step 22.ii.a.

'H NMR (DMSOg; & ppm): 0.98-1.15 (4H, m); 1.91 (1H, t, J=13); 2.77 (1H, dd,
J=6.5 and J=13.5); 3.56 (1H, t; J=12.6); 3.72-3.90 (2H, m); 3.96-4.04 (1H, m);
423 (2H, d, J=9), 439 (1H, d, J=10); 448 (1H, m); 4.55 (1H, d, J=10),
4.75-4.90 (3H, m); 5.08-5.44 (1H, m); 7.15 (1H, dd, J=1.5 and J=9); 7.27 (1H, t,
J=9); 7.52 (1H, dd, J=2.5 and J=13.5); 7.60 (1H; d, J=13); 7.77 (1H, s);
8.17 (1H, s); 8.66 (1H,s), 15.2 (1H, s broad).

MS (ESI): 730.6.
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7. A conpound according to claim1, wherein R3 is

hal ogen. 8. A conpound according to claim1l, wherein
wW@R20070178¢4L- C3) al kyl or cycl oal kyl. 9. A conpouPcI/IB2006/052714
according to claim1, which iggselected fromthe
follmmng -

§ng opyl - 7-fl uoro- 16-[ 2-f | uor 0- 4- ((5i
: =11, 2, azol - 1-yl net hyl - oxazolidin-3
-yI)-phenoxynethyI] - 16- hydr oxy- 4- oxo- 1,4, 13, 15,

6% 7- hexahydro- 12H-11- oxa- 1,14-diaza-cyc|openta[
é}ﬁ%@ﬁ§ﬁ¥hrene- 3-carboxylic acid; - (16S, i JS)-1 6-
{4-[(55)-(acetyl am no-net hyl ) - 2- oxo- oxazolidin-3-yl]-2
ﬁjﬁ¢mm4man@n@%ynethyl }-1-cycl opropyl - 7-fl uor o-

16- hydr oxy- 4-oxo- 1, 4,13,15,16,1 7-hexahydro-
Tﬁéﬂ‘elalssé% 31ave bkén qieﬁ(%ﬁné‘d/ %l%ﬁﬂ% Qlﬂe atRhghReN LiVeBNA-Methods for

-carboxylic acid; -

@mxtlgolqlsﬁyumw(dnzdt Spiseaptibdityrdiesty If9r- Bam f(hata(irfﬂw dierpbicallly] 4th ed.;
A
lfgpﬁ)ygﬁ? o%%%%%dg ﬁg@%&ﬁy ll)f%ulilgg éJI'PR%O H‘g%z f:j rdé)%rglttee for Clinical

L28brdibryoSRandards: 4V tlafdva; PG U7 aMilhﬁfaB fHhibiifRE concentrations
- car boxylic aci

(YIG% m@/b) wyre| deésrmlaﬁsir pgation-adjustadoMugllieroHintom Bsoth- @BsL) by a

SR, bt RO PG AL AT Oy od ol

ILﬂ)o]:atBrthtaaﬂatds Methads fiot-Idikaion 1A dtdmidrabia -Sugedpoipditya[ The pH of
phenant hr ene: arboxyllc acid; -

?WJ@““F@BW@WaF7@yZ opr opyl - 7- fIuoro-16-[2-fluoro-4-((5

i ?)-2-o0x0-5-[1,2,3]triazol- 1-ylmethyl-oxazolidin-3

Rgh)mphenoxynethyl] - 16- hydr oxy- 4- oxo- 1, 4,

13,15, 16, 17- hexahydro- 12H 11- oxa-

éél?Tﬁé QB@\@E)Yé}ﬁﬁgse%fb[ teSth Iagaﬂﬁﬁtsg{zﬁgle(ha%i 53§i993( ¥hd Gram negative

baciéria, T ypical)antibacterial ppexirglare/givenion the fabld Beldw (WG -id g1
1 ?)-2-0x0-5-[1,2,3]triazol - 1-ylnethyl-oxazolidin-3
-yl)- phenoxynethyl] - 16- hydr oxy- 4- oxo01, 4,

12 1LC 1 h o 19211 11 AN o

-
19O, 1J, J.U, I7=1e allyuu O~ LZTF L1IT UAdA~™

1, 1Bxatie doy cl ppefHiaaleua]ANI8nans Pnemrnidd-49619 0 lch@rrhalis A894

AN

i 2)-1 - cycl opropyl - 7<f0.06% o- 16} [ 2- f ILMOES 4- ( ( 55) - 2-08.063

- 1-vI| net h\/l bxazolidin-3
VA xaZoHH-ah-h-o

5- 2,3 riaz
-yl ) - phznoxynet hyl ] <-()l@63hydr OKY- 4- aX0063 <0.063

4 <0.063 <0.063 0.25




1,4,13, 15, 16,1 7-hexahydro- 12H 11-oxa-
1, 14-di aza-cycl opent a[ a] phenant hrene- 3-carboxylic

W@ ei0d/017828 PCT/IB2006/052714
(1J5,i165)-1-cycl opropyl -7-flygso-16-[2-fl uoro-4-((55)-
2-0xo0-5-[1,2,3]triazol - 1-yl methyl -oxazolidin-3
-yl ) -phenoxynet hyl] -16-hydroxy-4-oxo- 1,4,13, 15,
16,1 7-hexahydro- 12H 11- ox@iaikhsl4- di aza-cycl opent a|
a] phenant hrene- 3-carboxylic acid; -
(135,161 ?)-1-cycl opropyl -7-fluoro-16-[2-fl uoro-4-((55)
-2-0x0-5-[1,2,3]triazol- 1-ylnethyl-oxazolidin-3
-yl ) -phenoxynet hyl] -16-hydroxy-4-oxo- 1,4,
13, 15, 16, 17- hexahydro- 12H 11- oxa-
1, 14-di azacycl opent a[ a] phenant hrene- 3-carboxylic
acid; -
(i Aicompe®id selected fispm theygroup ¢dngisting 0ba fempoundrad tke fofrsala 1
-2-0x0-5-[1,2,3]triazol - 1-yl nmethyl -oxazolidin-3
-yl)-phenoxynet hyl ] - 16-hydroxy-4-oxo- 1,4, 9 o
13, 15, 16, 17- hexahydro- 12H 11- oxa;
1, 14-di azacycl opent a| a]phenanthP

acid; - OH
(iJS' 1 (55)-1-cycl opropyl -7-fl uoro-1p 4- ((5i
?) - 2- ox0- 5- pyrazol - | -yI nmet hyl 0xazg. '

2
(|J5 [ 5)-I-- opyI-7-f?uoro-16-[2-fIuoro-4-((55)-
5-im 1 hyl - 2- oxooxazol idin- 3
-yl )ephen xynethyl] - 16- hydr oxy- 4- oxo- 1, 4,
13, 15\16, 17- hexahydro- 12H 11- oxa-
1, 14- dlaza cycl openta] a]phenanthrene-3 -carboxylic
aci d.¥ -
(|JSB,|(55)-I-cyc|opropy|-7-f|uoro-16-{2-fluoro-4-[(5
?)-5-(4-nmethyl-[I,2,3]triazo
1-y|nethyl)-z-oxo-oxazolidin-% -yl ] - phenoxynet hyl }
-%%Z%%droxy-4 oxo- 1,4,13, 15, 16,1 7-hexahydro-
¥ oxa- 1, 14-di aza-cycl openta] a] phenant hrene-
Rl IS&EIHMCORS At arylmethyl, heteroaryloxymethyl or heteroarylammomethyl

ﬁJS' gl-c clolgro | -7-fl uoro-16- %(
5 b ALl G Ou QB0 T bee GG BICAT.CEOM or OC
thyl] -16-hydroxy-4-oxo- 1,4,13, 15,
i3 P BRRAGEATT, O Yoy
R* is (C1-C3) alkyl (C1-Cs) haloalkyl or cycloalkyl;
’ is alkyl or haloalkyl; and

R6 is the residue of a naturally occurring amino acid or of dimethylaminoglycine;

10 and a prodrug, a tautomer, an optically pure enantiomer, a mixture of enantiomers, a
racemate, an optically pure diastercoisomer, a mixture of diastereoisomer, a
diastereoisomeric racemate, mixtures of diastereoisomeric racemates, a meso-form, a

morphological form, a salt or a solvent complex of such a compound.
2. A compound according to claim 1, wherein R' is CH,NHCOR’.

15 3. A compound according to claim 1, wherein R' is heteroarylmethyl.
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12H 11-oxa- 1,1 4-di aza-cycl openta a] phenanthrene-3
- car boxylic acid; -

W@ eW3/01B2Y - | - cycl opropyl - 7-f 1l uor o- 16-[ 2- f | uor cP@F/(K2806A)52714

-2-0x0-5-[1,2,4]triazol - 1-yliggthyl-oxazolidin-3
-yl) - phenoxynet hyl ] -16-hydroxy-4-oxo- 1,4,
43A150ﬂl§01ilnﬁ heyaamdr 4o d1dfth 13 GWRerein R' is 1,2,3-triazol-1-ylmethyl,

14-di azaclycl opent a[ al phenant hrene- 3-car boxyl iC
b,@;4dtr1azol 1-ylmethyl, pyrazol-1-ylmethyl, imidazol-1-ylmethyl or tetrazol-

f, 'I]rget {55)-1-cyclopropyl - 7-fl uoro- 16-{2-fl uor o- 4- [ (5i
Y- PYsoxazo| 3 yl oxynet hyl ) - 2-oxo-oxazol i din-3

-yl ]-phenoxynet hyl} -16-hydroxy-4-oxo- 1,4,
3.3\ tompoyridracherdirpyiorcteim1i2 MhefeimRAis AH10PO;H, or OCOR®.
4-di aza-cycl opental a] phenant hrene-3 -carboxylic acid;

61/ §ompeynd acegrding e sl 57 whetsih B 2. £ | uor o- 4- ((55) -
2-0x0-5-[(2,2,2-trifluoroacetyl anm no)

ﬁEA% o@i@gcebﬂdﬂifh%iaﬂn)r RRRA RPRIHAY]gen 16- hydr oxy- 4-0
xo- 1,4,13, 1 7-héxahydro- 12H 11- oxa-

1, 14-di aza-cycl opent a[ a] phenant hrene- 3-carboxylic
&C/]\ gompound according to claim I, wherein R” is (C,-Cs)alkyl or cycloalkyl.

(|JS i 6i ?)-1-cycl opropyl -7-fluoro-16-[2-fluoro-4-((55)
e héﬁfé%%%gﬁfdéfg‘n%'f“%qr %ﬁl‘éﬁ%%ag%tﬁﬂ’?'fm the RISvds - o
Ay bt dyebpropt b RN IR e Ao

B@fllrﬂethyl oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-

|65% | -ethyl-7-fluoro-16-[2-fl uoro-4- [((]5| ?) - 2- 0X0
,é 1[3L1521 | Hhexahipirot L2f1- keoRa |l d dedienar qyclopengal alphenanthrene-

R a0 ot 17 e 11

- (Z%'fgéga-gé%ﬁcf%%ﬂ-g%{e ] u?;Pna}el {1115 ‘ingxosoiazghgﬁ) )f’,y)lllh 5. fﬁloro-
ﬁhe{tﬁxffrhétﬁyl} ﬂc%dl(gbr@yﬁ? -fl6ro5td- hydraxﬁauokbaz@n I5,16,17-hexahydro-
nmet hyl oxazo i n- L phenoxynet hyl |
i’é 14 yasaoh A~ dlaéacsyclqp@ta[q]@ qranthgenc73sabarylisrasid;
12H 11- oxa- 1, 14-di azacycl openta a] phenant hrene-3
- (;Z@Sbb%&}]i&:{éh[(ﬁ&)d (acetylamino methylg 2-ox0-oxazolidin-3-yl]-2-fluoro-

) . L | £l

bhehgrnahy - GERERPRPL lgres IRRIOR- 230 L1304 Pnedanydro-
1YHN IRﬁ@fIIOWHﬁEzilENlopéitéP%]?Eleribnﬂlrene -3-carboxylic acid;

13, 15, 16, 17- hexahydr o- 11- oxa-

-;}1 E].%g Z@!_Rﬁ-zl ASE RS LT Al RERDEN B RAZESR)-2CH IO Y, 2 Bftriazol-
(-iYJJrEéth'}’]( (&8iyolidinyeyhphomyymethyl k- bydr@q[ -gokbtior 0- 4- ( ( 5i

I’f}t 1?: lgxlgn@ éﬁ@,ﬁj{@;}) erIf‘ flg)%a-:l‘fé (ﬁe o ﬁlé)ll? %Q&]phenantﬁrene-

3-carboxylic acid;

O.—

- (13S8,16R)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3]triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diazacyclopenta[a]phenanthrene-
3-carboxylic acid;

- (13R,16R)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-o0x0-5-[1,2,3]triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-
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1,4,13, 15, 16,1 7-hexahydro- 12H 11-oxa-
1, 14-di aza-cycl opent a[ a] phenant hrene- 3-carboxylic

W@ ei0d/017828 PCT/IB2006/052714

(1 Ji?,i(55)-1-cycl opropyl -7-fihporo-16-[2-fl uoro-4-((5
?)-2-o0x0-5-[1,2,3]triazol- 1-ylmethyl-oxazolidin-3

1 |1)3 lshmpxuémh 112741 D¥Ra-1118-A4R8 hénahthrerk>.
,)4 7- hexahydrg#blm—l- 11- oa;(a- 1, 14- %%lgggg@ég%l opentg[

éjcmbemlmm@ne- 3-carboxylic acid; -
(135,161 ?)-1-cycl opropyl -7-fluoro-16-[2-fluoro-4-((5i?
) (I3Rob6R) 3 -Gyic] dpraiyil 7 hzwd-1 642 yfluwes-Hy((5-92am-5-(1 ,3,3Briazol-

LB PEDRNATE Wl cheheS et S A ROa Dy 14 13
14]14! 1% RZE-hakah e D21 RbRALE ﬁﬁfﬂlﬁaﬁiif@topgntﬁ@i]ﬂ%ﬂﬁthfene-

aci d’ -
@wg:boxylmsa)c:ql, cycl opropyl - 7-fl uoro- 16-[ 2-f | uor o- 4- ((55)
-2-0x0-5-[1,2,3]triazol - 1-yl nmethyl -oxazolidin-3

- Y1355105E hayyioptipyl-T- ﬂlléli(l;'ifl_@-g? fl6oroRb PP RosryS-[ 112, Htrigol-
Foimafy o aiRoehPheosy rtn A thiery-4:088r boxyl i

82i1d;15;16,17-hexahydro-12H-11-0xa-1,14-diaza-c cloipenta[a]phenanthrene-
T IA 5)-I-cyc|opropy| 7-f1 uoro-16-[2-f 1 uor o- 4- ((55) - 2

oapoBylid acdd;3]) tri azol - 1-yl net hyl - oxazol i di n-3
-yl ) - phenoxynet hyl ] -4-oxo- 16-phosphonooxy- 1,4, 13,
16356 R)-17ynlopeadpy i dluot@he-[1-flmoeo-4-((55)-2-0x0-5-[1,2,3]triazol-

Lo PS8 Eh ST bR RN iy F-oR8r Poxy ! €
{ |4315;15616°])7' hexeledr8PNPRY] -vfa- |1H%1&a@§cl£&nﬁd[&@h&1a41t}{ré&5)

-270x0°5-[1,2,3]triazol - 1-ylmethyl=-oxazolidin-3
33¢at)bopﬂeqm@met hyI] - 4- 0x0- 16-phosphonooxy- 1, 4,13,
15, 16,1 7-hexahydro- 12H 11-oxa-

1 (/BR; hiS2 scycloptapybfitthiora ] pHi2-Mmotdi4-€(06)-2dx0e-ploX Ftriazol-

ESiebenRbo o0 e eamen T B BRRBGAT ! *f or mul o |

a3 1deffsl i hékaﬁ (ﬁbmzh 1 -oRa-RNALdBEEIIbSRl[ Y pR&taRirat- €
sal t t her eof . A pharmaceutical comnpositlon

&aatbaxy\lnm@p,ldas active principle, a conpound of fornula
| as defined in claim1l or a pharmaceutically
a8 papl eyslaptopy héflmofa- 1 @&t fladbrotegSR)-2-0x0-5-pyrazol-1-ylmethyl-

oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-3-carboxylic acid;

- (138,1695)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5.5)-5-imidazol- 1-ylmethyl-2-oxo-
oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-3-carboxylic acid;

- (138,165)-1-cyclopropyl-7-fluoro-16-{2-fluoro-4-[ (5R)-5-(4-methyl-[ 1,2,3]triazol-
1-ylmethyl)-2-ox0-oxazolidin-3-yl]-phenoxymethyl}-16-hydroxy-4 oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-
3-carboxylic acid;

- (138,165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-oxo0-5-tetrazol-1-ylmethyl-
oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-3-carboxylic acid;
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one therapeutically inert excipient. 12. Use of a
conpound of fornmula | as defined in claiml1, or of a

webaraesesiti cal |y acceptable salt thereof, forP@hEB2006/052714

manuf acture of a nedi cament Jyp ended for the
prevention or treatnment of infections.13. A conpound

D(ZSTSQTESB)M%yblbﬁiob?ﬁ%@fcfl@{ﬁﬁub@ Aﬂ(gp) StbxoRR[ B2 4] tHRézol-

are as defined in formula I,

b2 ﬂ@@&W@@nMD-phmm?wﬂr Hyhydroxy-4- oxlo-
AR I e

Bh%oﬁﬁh@zﬁﬁﬂﬂ?? form toget her with the carbon atons
that carry them an acetonide ring, or also R2 and R7

a(BSIeSh1 Ics}é‘lb%n%%?@wﬂu%z 16-92 MuotRYFLIRG!5- Médxazdll’_@alloxymethyl)

carbon at ons carr them an epoxi de rin
Proxaiowgrolidinnyl phiergymethul A5 csoxpKo- 1,4, 13,1 5,16,17-hexahydro-

uﬁflloﬂgéolnf‘{ fti%lza i crigﬁﬁé[%fﬂémﬂﬁ“%nﬁpou 33;‘%10 oa?cfnd ﬁg to

BTy B 45 G BT it
é&e Y &ﬁyﬂwxafalfaﬁm 1) 1I5§1e31§xy1ﬁe':thl 6Jhydrdx§xabyslr o-

11- oxa- 14-di aza-¢C opental a henan rene-
BAdérl@ob@H hexahydgtOelt2ﬁ1§rll-esa-érl4 dlaqai lope@p[dphenanthrene-

éxﬁ?g{‘ﬁl %;{ -T-fluoro- 16-hydroxy-

| f onyl oxynet hyl - 4- oxo- 1, 4,13, 15, 16,1

SRR edetentory s i i Z(ﬁﬁ%ﬁ SR8 3h,2-sriftuoro-

5 o) méthy g 36xkh IR 1y1)[pHeh th 24-0%0-
16-"hy droxmma¥% - 4- 0x0- y})% 1H}@}FIﬁe 91?6 1°7- hexaﬁ))(/odro-

LAN31IS, b b Mdrdrla?iblbym—é;iérdla{a-@]CMp@rftaEmﬂpheemhrene-

3-carboxylic acid;

- (138,165)-1-ethyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5 [1,2,3]triazol-1-ylmethyl-
oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-1,4,13,15,16,17 hexahydro-
12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-3-carboxylic acid;

- (138,165)-1-cyclopropyl-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3]triazol-1-ylmethyl-
oxazolidin-3-yl)-phenoxymethyl]-16-hydroxy-4-oxo-1,4,13,15,16,17 hexahydro-
12H-11-oxa-1,14-diazacyclopenta| aJphenanthrene-3-carboxylic acid;

- (138,165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3]triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-4-oxo-1,4,13,15,16,17-hexahydro-
12H-11-oxa-1,14-diazacyclopentaa]Jphenanthrene-3-carboxylic acid;

- (138,165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-[1,2,3]triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-4-oxo-16-phosphonooxy-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-
3-carboxylic acid;

- (13R, 165)-1-cyclopropyl-7-fluoro-16-[2-fluoro-4-((5R)-2-0x0-5-[ 1,2,3]triazol-
1-ylmethyl-oxazolidin-3-yl)-phenoxymethyl]-4-oxo-16-phosphonooxy-
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3-carboxylic acid benzyl ester;-

(135" ,i(55)-1-cycl opropyl -7-fl uoro-16-hydroxy-16-net ha
woe@aloises/| oxynet hyl - 4- oxo- 1,4,13, 15, 16,1 PCT/IB2006/052714

7- hexahydro- 12H 11-oxa- 1, 1444 aza-cycl opent a[

a] phenant hrene- 3-carboxylic acid benzyl ester; -

( 41371,5, (6,5 héxaBydro ORHAPY oxa-1 fluLtRsA:=chetoprhth ehBnthMAED
xyrret hyI 4- oxo-yl 4,13, 1% 16,1 7- c#S)??hydfrb?}}(h ;

Jzabexylinkacid;1, 14- di aza- cycl openta[ a] phenant hr ene-
3-carboxylic acid ethyl ester; -

{ (13152 oR)-B y<clopoopyl-@ fhumpg-1 6- I2-ﬂ]uum—49—((]5$—)-lﬂy@me5<{/1,2,6]mzdia

S REsRONE ofnedy it asort EpnPameneosy-

11,]49'3 rsam M-R&@hy &oClaHR 0X¥ka-§,13Cdisacdydlopeafd@phenanthrene-
i ?)-1-cycl opropyl - 7-f1 uor o- 16- hydr oxy- 16- hydr

é)%?tb@t(ﬂwaﬂd,oxo- 1, 4,13,15,16, 1 7-hexahydr o-
12H 11- oxa- 1, 14-di aza-cycl openta[ a] phenant hr ene-
Sélé’ﬁrltﬁ)(-)ll-dycloampgﬂ Bdhmy(b 16¢2-é]upro—4 (59)-2- oxo-5-[1,2,3]triazol-

L Bethy A Pheimet T4 %S 1§ ghbsgioRodkyt O T 1

1 ah8x3e RhexhBYlrd 120K 81 -oka-1 A 4tHismacyelpbRBRS Rhanthrene-
a phenanthrene- 3-carboxylic acid benzyl ester; -

3-raroxpliR) adid;- cycl opr opyl A-fl uoro- 16-hydr oxy-
16- hydr oxymet hyl - 4-oxo- 1, 4,13, 15, 16,1 7-hexahydro-
1aasﬂ5§)3x@yc1mprbpyuvmroc Y6 > Pleotod- (A5 phenart-HrZbiriazol-

flﬁ?‘a BY% l I C]I“%g'l)ﬁd lg Bﬂ?ﬂ%’@‘ &‘P’hu‘b%‘) igPHQﬂ’r}’BQ?PXYG hydr o

nBtisyle, fr- HéS&hyéro“LZlﬁll -bRa-118-diazh=d}R Kﬁ henanthrene-
FLll oxa- 1, 14-diaza-cycl openta[ a]p enan rene-

3ceﬁmb:ohw¢q1d: aci d benzyl ester; - (13R 16R) -\
-cycl opropyl ~-f I uor o- 16-hydroxy-
1@35VRa ezyulobmwl-daﬁum ﬂ1§r4[241u0m4 ((]5,5’;!—,251;1’3(,0-51:51,,2,1]31&6201-

LR R ik aPeary ety et G R Phperery-
{ udi3 75! {62P)-hdxah &Joqmppy bxd- 1f1l4ttﬁaza c}/érowﬂkaf%i}yhelaémﬁ%ea

nesul f onyl oxyne?hy - 4- 0X0-

F-chbpaylyaacid; 12H 11- oxa- 1, 14 dlaza cycl opent af
a] phenant hr ene-

or a pharmaceutically acceptable salt of such a compound.

10. As a medicament, a compound of formula I as defined in claim 1 or a

pharmaceutically acceptable salt thereof.

11. A pharmaceutical composition containing, as active principle, a compound of
formula I as defined in claim 1 or a pharmaceutically acceptable salt thereof, and at least

one therapeutically inert excipient.

12. Use of a compound of formula I as defined in claim 1, or of a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament intended for the prevention

or treatment of infections.
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3-carboxylic acid benzyl ester; - (13S,16S)-\
-ethyl -7-fluoro- 16-hydroxy- 16-hydroxynethyl - 4-oxo-

wae7ag8285, 16,1 7-hexahydro- 12H 11- oxa- PCT/IB2006/052714

1, 14-di aza- cyclopenta[ a] phenapt hrene- 3-carboxylic
aC|d benzyl ester;- (i S i1 -1 -ethyl- -fluoro-
- hydr oxy- | nethanesulfonyloxynethyIA oxo- 1,4,13, 15,

18, A compsurdfdoenuld Ak 11- oxa- 1, 14-di aza- cycl opent af
a] phenant hrene- 3-carboxylic acid benzyl ester; -

(13S,16S)- 1-cycl opropyl - 16-teydr oxy-
16- hydr oxynet hyl - 4- oxo- 1, 4,13, 15, 16,1 7-hexahydro-
12H 11-oxa- 1, 14- dR&za- cycl opep=s] a]phaDanthrene-

3-carboxylic aqyd b este

1- cycl opr opgF< 16« N

16- net hanesul f onyl ox —

7- hexahydro- 12H 11-oxa- \, 14-Mdi aza- cygfopental 43

a] phenant hr ene- 3-car boxyl Qci d @nzyl estet’; -

(iJ5,i(5i7?)-1-cycl opropyl -7-fl uog¥- 16- hydroxynethyl

-oxo- 1,4,13, 15, 16,1 7-hexahydro- 12H 11-oxa-

1, 14-di aza- cycl opent af a]phe@ﬁgthrene- 3-carboxylic

acid benzyl ester; and -

hdRi |(55)-I-cyclopropyl 7-f 1 uoro-16- hydr oxynet hyl -

0XO0- Iﬁ 4,13, 15, 16,1 7-hexahydro- 12H 11-oxa-

R?kﬂ]draﬂh cycl openta] a]phenanthrene- 3-carboxylic
aci d benzyl ester; or a salt of one of these

ﬂ’% %asﬂsﬁnﬂlééﬂ‘ﬂﬁﬁﬁﬁ of formula IXa | Xa wherein
or 2
UL BBl oSy e 30 MO,

akykmﬂbﬂﬁ nmﬂgdmbdoa8©dR 2 and R2 together are
or aqgoe ?{tz dtRG/ Jrg rs&hathgtoﬂp B?(ﬁ ci'orm together w1atf1 ?lge carg‘on atoms that

carry them, an acetonide ring,

or also R? and R’ are such that R* and OR’ form, together with the carbon atoms that
carry them, an epoxide ring,
R" is H, alkyl or arylalkyl, and

1% is alkyl, trifluoromethyl, phenyl or tolyl;

or a salt of a compound of formula Ilg.

14. A compound according to claim 13, selected from the group consisting of:

- (138,165)-1-cyclopropyl-7-fluoro-16-hydroxy-16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-
3-carboxylic acid ethyl ester;

- (138,165)-1-cyclopropyl-7-fluoro-16-hydroxy-16-methanesulfonyloxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-
3-carboxylic acid ethyl ester;

- (138,165)-1-cyclopropyl-7-fluoro-16-hydroxy-16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-

3-carboxylic acid benzyl ester;
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R3 and R4 are as defined in formula | of claim1, and
R13 is H, alkyl or arylalkyl;or a salt of a conpound

wW@poofotise8 a | Xa. 16. A conpound accordi ng to cP@i/m2065/052714

sel ected fromthe group consijg¢ing of: -
1-cycl opropyl -6, 8-di fl uoro-7-((25) - 2- hydr oxynet hyl - 4-m

ety 1g9R1 RYyEloptopdi-Mfludrotl 6-hydroxy-1 6-methanesulfqngloxymethyl-4-oxo-
4- oxo- 1, 4-di hydr o- qui nol i ne- 3- car boxyl i c aci d ethyl
£411815, iply-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a[phenanthrene-

oSG -6, 8-di fl -7-((2i ?) - 2-hyd t hyl - 4-
FeRGRLAN oy Pl oy, (2172 Par ooty

4- 0X0- - di hydr o= gy nol i pe- 3-carhoxyl i c aci d et hyl
SURReTosy-GroBhR7 o 4P TS E Bt ok
¢€ANBOBNKS, PA-héxahjaroa 2[H<P1 \When 8uldifsd-dofbpbitaf]fheddnthrene-
defined in fornula I, and R13 is H al yl or

3ncgrbakyhid acidethyl estdrt of a conpound of formula | Xb. 18,

A conpound according to claim 17, selected fromthe

gCIoRp 6Spsiystoprgpybf7:fluoro-16-hydroxy-16-methanesulfonyloxymethyl-4-oxo-

B AT PRy T A MDY AR § IR AT UARINS I To! bl HE ST
L5 34g; d

3 2htobiylaid etht ddtdza- cycl opent a[ a] phenant hr ene- 3- car b
oxylic acid ethyl ester; and -

R TG RBEAR ik 451grok - Rl aK AR 4ok

dr o-
1,4]13; 11, 16z B-bepmhpgre A3 - &1 -pheth A At diazarsycBpesta fadphenantheene-d
gth I ster.c'1 %{Zxﬁ za[t of one of these conpounds.19. A
SADSTHE 3d b ST X wherein R2 and R12 are each OH

or R2 and R12 for together with the carbgn atons
t HS> 0K} -%@pé&wg%ﬁqu-é,6-haﬂr%elﬁotﬁﬁtaénqspﬁg}ﬂ%mt@d-4-0XO-

439 -Lé%&ﬁ 11231 81-600999L 8ot & cfopEfta ﬂ%ﬂ tfirene-
g%hg,’ %%63?73 a g{}ggen at om %3 and (&X ogr e gl.l, ePﬂll ned.
Bizafboryhid &id befzytéstdrm 1,

- (13R,16R)-1-cyclopropyl-7-fluoro-16-hydroxy- 16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-
3-carboxylic acid benzyl ester;

- (13R,165)-1-cyclopropyl-7-fluoro-16-hydroxy-16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-
3-carboxylic acid benzyl ester;

- (13R,16R)-1-cyclopropyl-7-fluoro-16-hydroxy- 1 6-methanesulfonyloxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-o0xa-1,14-diaza-cyclopenta[a]Jphenanthrene-
3-carboxylic acid benzyl ester;

- (13R,165)-1-cyclopropyl-7-fluoro-16-hydroxy-16-methanesulfonyloxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-
3-carboxylic acid benzyl ester;

- (138,165)-1-ethyl-7-fluoro-16-hydroxy-16-hydroxymethyl-4-oxo-
1,4,13,15,16,17-hexahydro-12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-

3-carboxylic acid benzyl ester;
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wherwzpiss/ car bonyl ;

R13 is H, alkyl or arylalkyl, and R14 is H,
al koxycar bonyl , al kenyl oxycar bonyl or

X. 20. A conpound accordi ng t9scl aim 19, selected from

the group consisting of: -

EIG(?Z@)S) 1-&11%{1“&&2%846&@@%&% TEinBihaRREHBYYI6 ) théthy1 4-Ykore
clopro

6,4713d£5516,117r mhndm 1121%11}9@&;16 dararryclopentaladphenanthrene-
| th
- f‘%’?gsfll%éc%@%%y%?&egar bonyM net hyl ene- pyrrol i di n*-yl ne

(S TS R P el By g Ml oco-

?4(1(321&‘52 re -y 10N DoYM rfﬂtdié(iaﬁiy@m%}éﬁtﬁﬂﬂ]p}f@nﬁn"mbé!nﬁf
hoxy) - cl opropyl -

g-carbgrylicanidbenzgkestdr; 4- di hydr o- qui nol i ne- 3 -carboxylic
acid benzyl ester; -

836 285% B)cyel()prqu}- t 6-bydroxy-d &masharesul fdnythxymethy] -Hyakoe x y

D ks L Sty gt Lpyt-L 4 Angeravsiopantaledplgnantirenc-
é.,cﬂrb@kﬂy@a[&dgéﬁzppégté}ga- 3 -carboxylic acid benzyl ester;

L&Z}"}SX“?éﬁEﬁ%&lﬁO})ﬁP}I Q'ﬂdo%)ﬁ@h%;og&lﬁeﬂ’l? 24%Bydr oxy- 4- hydr

E,4yl|3nh§1; lﬁ;wy]lemhpdm llzml Biokardiy1d-djadanayiclopent3fadphenantiitene-
ster .

cf‘ gy 1°4¥°*‘} Een(zp' $stsry anghy¢ oxycar bonyl - 4- hydr oxy- 4- hydr o

net h pyrrolidjn-

| -
2 NS P hbeystppropyly dfygras brhydrozymethylhidogo4- oxo-
?-,4,41'391'5',1136‘§f’7‘3f18&h9(ﬂjo' 12%7-$1-5%5-R PAVdibA- Gl PeREAptengithfte-

B-caspokylipr axyid berrylestkirf | uor o- 8-[ (25, 4i ?) - 4- hydr oxy- 4- hy
dr oxymet hyl - pyrrolidin- 2-yl met hoxy] - 4- oxo- |

Or glidiysione @B iHeed catgpdundar boxyl i ¢ acid benzyl ester; -
8- ((2R) 1-rm but oxycar bonyM net hyl ene- pyrrolidi n®-yl nme

1- |
35 %%IPP Cy%ig‘g‘i&gg&‘ﬂ di hydr o- qui nol i ne-3 -carboxylic

acid ethyl ester; -

8-((2R) -1- rn}butoxyCﬁzbonyNFﬁethylene pyrrolidin®-ylnme
t hoxy) - 1- cychgpr yl'- 6, 7-di\f | uor o- 4- oxo-

1, 4- dlhydro-ﬁu nol | -

thoxy)- 1-cyc|oprop
6, 7-di fl uor o- 4- oxo-1, 4
acid benzyl ester; -

8-[(2i?,4i?))-(|-rerr-
xymet hyl - pyrrolidi n- HO

Y 013
utoxycarbo@yl 4- hydr oxy- 4- hydro

IXa

wherein

R? and R'? are each OH or R? and R'? form, together with the carbon atoms that they are

attached to, an acetonide ring, or also R'? and R? together are connected to form a

double bond,

Y? is a halogen atom,

R? and R? are as defined in formula I of claim 1, and
R" is H, alkyl or arylalkyl;

or a salt of a conmpound of PEDIB652714
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2-yl met hoxy)] - 1-cycl opropyl -6, 7-di f | uor o- 4- oxo-
1, 4-di hydr o- qui nol i ne- 3-car boxylic acid benzyl ester;
WO 2@70(BBg 4S) ) - (\ PCT/IB2006/052714
- rm but oxycar bonyM hydr oxy”- Ry#r oxynet hyl - pyrrol i di n-
2-yl met hoxy)] - 1-cycl opropyl -6, 7-di f | uor o- 4- oxo-
ds sl dhatiogpduhd 6f for@ufd-1x@r boxyl i ¢ aci d benzyl ester;

| -c clopropyl-6,7-difluoro-8-[$2i?,4i?)-4-hydrpxy-4-hy
a@.&mpmd_qggqrdmgi tgiclaim 15, selected from the group consisting of:

2-yl met hoxy] - 4- oxo- | , 4-di hydr o- qui nol i ne- 3- car boxylic
aticpiclopiopyl-6,8 stiuqro~7-((25)-2-hydroxymethyl-4-methylene-pyrrolidin-1-yl)-

%@%%é%@ﬁ{b&%;gﬁ%{l}ng:— -l:alflr 5}9}711%_aL:£d2 eit}ri)yldégt)ef;déhgydr oxy- 4- hyd
ég%gcﬁgéﬁgﬁ%,gf;{i@o&ab—&é;89-’2.%%%;( oL e S DS 1-y1)-
Bk - AR AUHE RS BRBAYEOLUR kT 01§ -y e

hoxy) - 1-éthyl-
=G r = - -di hydr o- qui nol i ne-3 -carboxylic
R

acl
8- ((S)-1-rm butoxycarbonyM net hyl ene- pyrrolidin™-yl net

hoxdy yempewdhofifermula IXb
6, 7-di f| uor o- 4- oxo- |, 4-di hydr o- qui nol i ne-3 -carboxylic
acid; - RS

| met hoxy) - 1-ethyl -
6, 7-difluoro-4
aci d benzyl ester)]
8-((2S,49)-1-rer”
hyl - pyrrolidin-
2-yl met hoxy) - 1- et hyl - 6, &Pfluopu-4-oxo-
1, 4- di hydr o- qui nol i ne- 3- car box@®'i ¢ acid benzyl ester;-
| -ethyl -6, 7-difluoro-8-((25',4

S ) -4-hydroxy- 4- hydr oxynet hylixpyrrol i di n- 2-yl met hoxy) -
4- oxo-1, 4-di hydro- qui nol i ne- 3-carboxylic acid benzyl

“ht@Rin -
8-((é%g-1-rn}buthycarbonyw¢nethyIene-pyrrolidinA-yIne
Rhand/R* are-as defimghinfgtmula L, and

érﬁéfeé@?g@%§§&F?§5?gpzﬁro-quinoline-3-carboxylic acid

- rm but oxycar bo met hyl ene- pyrrol i di n*-yl met hoxy) -
2 L W Donna O oo
, 4- di hydr o- qui nol i ne-3-carboxylic acid; - (2S5)-S(I

18.7& BothpoteicBsramHeRIai 19NR1Ydd Bdth e Srodp BBLRGRY bf:
1-cycl opropyl -

't73 %123'2?&‘1’ Icg'glt‘érgfbw[-%fﬂm?d- 0y Myt bk 814 43T B, PO XY kil
129511 45p- 1814-Hiare cyclopentaf ylpherpnthrenod3-gtioxpic-abichgttlylasten and
et hyl - pyrrolidin-

- (13R)-1-cyclopropyl-7-fluoro-16-methylene-4-oxo-1,4,13,15,16,17-hexahydro-

12H-11-oxa-1,14-diaza-cyclopenta[a]phenanthrene-3-carboxylic acid ethyl ester;

or a salt of one of these compounds.
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2-yl met hoxy) - 1-cycl opropyl -7-fl uoro-4-oxo-
1, 4-di hydr o- qui nol i ne- 3-car boxylic acid benzyl ester;

W0 2(028183) - 2- ( 3- benzyl oxycar bonyl - PCT/IB2006/052714

1-cycl opropyl - 7-f | uor o- 4- 0x0-114. 4- di hydr o- qui nol i n-
8-yl oxymet hyl ) - 4- hydr oxy- 4- hydr oxynet hyl - pyrrol i di ne ;

B [A 2SmpRImdlofferiul®Xt oxycar bonyl - 4- (rerr-butyl - di net hy
| -sil anyl oxymet hyl ) - pyrrolidin-
2-yl met hoxy] -1 - cycl opr opyl - 637-di f| uor o- 4- oxo-1, 4-di hy
dr o- qui nol i ne-3-carboxylic aacid ethyl ester; -
S-[(2S,4S)-1-rerr-but oxyrear bopy=d- (rer®- but yl - di net hy
| - sil anyl oxynet hyl) - pyyralidj
2-yl met hoxy] -1 ‘fgyc Nopyl - 6
dr o- qui nol i ne- '
S-[(2S,4R) - 1-
| -silanyl oxypi? hyl ) - pyrrofli
2-yl met hoxy] - | -cycl opr opyl - 6, 7- dgt*l uor o- 4- oxo- 1|, 4-di hy
dr o- qui nol i ne- 3-carboxylic acid; -
S-[(2S,4S)-1-rerr-but oxycarbogyl -4-(rerr-butyl -di met hy
| - sil anyl oxymet hyl ) -pyrrolidin-
éh&% flet hoxy] -1 - cycl opropyl - 6, 7-di f | uor o- 4- oxo-1, 4-di hy
ro- qui nol i ne- 3-carboxylic acid; -
lsz McliZEIZZhFé eaibhlmg or )Ramx&zlafognmgetﬁm(wﬁt theledibph -aciniethiythey are
-SI nyl oxymet pyrrolidi
?@mﬂh PRy PeetoriSe: Fipr Bpgise & S 2 R tggeshar Bieoeqnngceted (§g form a
@6 i ! i ne- 3-carboxylic acid benzyl ester; -
1§ 28 45)-1- r

ma)h@lo@anyJ 4-(rerr-butyl -di met hyl - si | anyl oxynet hy

E) 9‘%& WBWFeﬁnWBIf@ﬁ?‘BH/Pf@a“P Yi 1 uor o- 4- oxo- 1, 4-di hy

ﬁr3qsgp|a | bngylatigardaaxyl i ¢ acid benzyl ester; -
Hkg I?L]ﬁ?erkr?y?but oxycarbongl-4 hydroxymat hyl - pyrro

R. ds H, zucyxmmy)alkenybmamm ot bagzylogydarbanyb- 4- oxo-
1, 4-di hydr o- qui nol i ne- 3-car boxylic acid benzyl ester;
er a salt of a compound of formula X.

S [ (28 4S) 1-rerr-butoxycarbonyl - 4- hydr oxynet hyl - pyrro

104 Bttt tn Sl d 9 RIS ot Brerpun SoRishnd b7

1 4PN carbamy ey lene pygolidins-yimeathoryanl ssyslongepyl-
b, 7Rl Goladb k-2 4Vdi b8 b line-3-carboxylic acid ethyl ester;

r-b a’|1‘3d' met hy

- 8-((25)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid,;

- 8-((25)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-[(25,45))-(1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid benzyl ester;

- 1-cyclopropyl-6,7-difluoro-8-[(25,45)-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy]-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;
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4- oxo- |, 4-di hydro-qui nol i ne-3 -carboxylic acid benzyl
ester; and -

WA 20701788 opyl - 6, 7-di f| uor o- 8- ((25', 45) - 4- hy dr BXE/B206W152714

-pyrrolidin-2-yl met hoxy) - 2119 -
4- oxo- |, 4-di hydro-qui nol i ne-3 -carboxylic acid benzyl

e84 @154 R9J-(12res AbiktoBfcafdfyd-hi MK §-4CI8 RS Astthyl-pyrrolidin-
2-ylmethoxy)]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic

acid benzyl ester;

- 1-cyclopropyl-6,7-difluoro-8-[(2S,4R)-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy]-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-((2R)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid ethyl ester;

- 8-((2R)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid,;

- 8-((2R)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-

6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-[(2R,4R))-(1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic

acid benzyl ester;

- 8-[(2R,495))-(1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid benzyl ester;

- 1-cyclopropyl-6,7-difluoro-8-[(2R,4R)-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy]-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 1-cyclopropyl-6,7-difluoro-8-[(2R,4S)-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy]-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-((S)-1-rert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-ethyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid ethyl ester;

- 8-((S)-1-rert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-ethyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid,;

- 8-((S)-1-rert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-ethyl-
6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-((25,45)-1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)-1-ethyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
benzyl ester;
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- 1-ethyl-6,7-difluoro-8-((25,45)-4-hydroxy-4-hydroxymethyl-pyrrolidin-2-ylmethoxy)-
4-0x0-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- 8-((25)-1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
7-fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid ethyl ester;

- (25)-8-(1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-

7-fluoro-4-o0x0-1,4-dihydro-quinoline-3-carboxylic acid;

- (25)-8-(1-tert-butoxycarbonyl-4-methylene-pyrrolidin-2-ylmethoxy)-1-cyclopropyl-
7-fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

- (25,45)-8-(1-tert-butoxycarbonyl-4-hydroxy-4-hydroxymethyl-pyrrolidin-
2-ylmethoxy)-1-cyclopropyl-7-fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
benzyl ester;

- (25,45)-2-(3-benzyloxycarbonyl-1-cyclopropyl-7-fluoro-4-oxo-1,4-dihydro-quinolin-
8-yloxymethyl)-4-hydroxy-4-hydroxymethyl-pyrrolidine;

- 8-[(25,4R)-1-tert-butoxycarbonyl-4-(zert-butyl-dimethyl-silanyloxymethyl)-pyrrolidin-
2-ylmethoxy]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid ethyl ester;

- 8-[(25,45)-1-tert-butoxycarbonyl-4-(tert-butyl-dimethyl-silanyloxymethyl)-pyrrolidin-
2-ylmethoxy]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid ethyl ester;

- 8-[(25,4R)-1-tert-butoxycarbonyl-4-(zert-butyl-dimethyl-silanyloxymethyl)-pyrrolidin-
2-ylmethoxy]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid;

- 8-[(25,45)-1-tert-butoxycarbonyl-4-(tert-butyl-dimethyl-silanyloxymethyl)-pyrrolidin-
2-ylmethoxy]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid;

- 8-[(25,4R)-1-tert-butoxycarbonyl-4-(zert-butyl-dimethyl-silanyloxymethyl)-pyrrolidin-
2-ylmethoxy]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic

acid benzyl ester;
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- 8-[(25,45)-1-tert-butoxycarbonyl-4-(¢ert-butyl-dimethyl-silanyloxymethyl)-pyrrolidin-
2-ylmethoxy]-1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid benzyl ester;
- 8-[(25,4R)-1-tert-butoxycarbonyl-4-hydroxymethyl-pyrrolidin-2-ylmethoxy)-
1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;
- 8-[(25,45)-1-tert-butoxycarbonyl-4-hydroxymethyl-pyrrolidin-2-ylmethoxy)-
1-cyclopropyl-6,7-difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;
- 1-cyclopropyl-6,7-difluoro-8-((2S,4R)-4-hydroxymethyl-pyrrolidin-2-ylmethoxy)-
4-0x0-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester; and
- 1-cyclopropyl-6,7-difluoro-8-((25,45)-4-hydroxymethyl-pyrrolidin-2-ylmethoxy)-

4-0x0-1,4-dihydro-quinoline-3-carboxylic acid benzyl ester;

or a salt of one of these compounds.



