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NOVEL CLASS OF SPI RO Pl PERI DI NES FOR THE TREATMENT OF

NEURCDEGENERATI VE DI SEASES FI ELD OF THE | NVENTI ON The
w@e@sasd37e nventi on relates to the treat ment of PCT/IB2009/051896

Al zhei mer' s di sease and ot her _neur odegenerative and/or

neur ol ogi cal disorders in manmal s, includi ng humans.

This invention also relates to inhibiting, in mammls,

i ncl udi ng humans, the production of A-beta peptides

ot RS RTPIACRRE BRSPS

i nvent i FORGREATING BRCTERIAISINTERFINANDISEXSES ef ul
for the treatnent of neurodegenerative and/ or
neur ol ogi cal disorders, such as Al zheinmer's di sease
and Down's Syndrone, related to A-beta peptide
A RO ngﬁ
Th® éﬂ%‘éﬁ% A 0%&2% oo %I?rl%sg F%E} E%‘%ést i n@él &ﬁﬂllaoxazohdln 2-one
dcrp\atlheﬂ fogipcalenpng oe srs@ing ﬁiteetllmishscammclpatchmalus@ leaClostridium

ses .caus dene re Al zheiner's di sease
difcse) REUGE dr g s Signr BEshcHy e and
prionnedi ated di seases (see, e.g., Haan et al. din.
cﬁﬁﬁ rs@ainNA (IS4G uml&%zl eD2(A)i bR B@%@ln géﬂs%}r&&p}?ﬂoc@kem aureus
. Neurol. Sci. 1989, 94:1-28) affects near
aredﬁO@cnngpt@zms avhirdiseaushdiares. a"he gscurchec ﬂf)tél@sertapmdirgducmg strains
on_of ited States popul ation. As
is Oq{egwnﬂig%%%tt%use Off'11 B%Otg%tl ents in the United States
IS expected to increase fromabout 4 mllion to about
Andohgntihbdd atmilny Cherdiadldégfiale, taneamaeibic eporer forming, Grarn-positivc
Treatnent of AD typically is the support provided

bagigiHm yhateipdices Avaanireianee . (Astidrii)-at e sttty Farta but atso

mo%?crrﬁ)h§ %ﬁcs@ﬂalaccfnﬁgan sl ﬁ’fc-htﬁ%égtggﬁ‘lg? é@%ﬂ&aﬂu@‘%htls It is
but not stop, nenory loss. A fewdru or exanple

curAmitlyetht (ay) corpmouisderce roéanfweﬁnusoilamlﬁa Al losgitale rhd long-term care

I sease is char cter| ma atho oqi cal .
facRE 0 b BTV BRE Qe e Tt whitet RS e, P ppggpssively
incRet& vk abe a(éi!%mﬂ@é%ﬁ clihigdl RbAEMEs Nt Riefi€fand Europe. The risk

predom nantly of an aggregate of a peptide fragnent
facmﬁ@mcézgieﬁpthteca(rawomclo peilintes, des pyhatemmisemniaad jmmune system
res \fr | Jual Sc x1 CE rnot% Ité)l W 1cr: ra rag 1rtaer Snttatf:on

B 1%15 anyt8i &“%‘8 SSTEEORIP 8T BT Frappadmi

anyl oi dpl aques) and in cerebral bIood vessel s (beta
Tharykehd tremgicap hY)/o s divel nyﬁ&lé’lawo@fatddr tlatraey (CDAD) is either

t angl es. hburoflbrlllg@¥ t angl es occur not only in

vangpR sy metropidazgles Iy £38%5 quea@hg]rg relapse rates are observed and
thedﬁ%ﬁﬁédo% {;f“ HHGN I AisSQEd e % Pé{rthérﬁﬂ'ogset uﬁr%ﬁ{n%nt with
of these lesions are genera oun In areas of the

vaﬂcunnrninbloalmetmmduzbbnus faor adveti@ray factdr (Iogptiohiotm the emergence of

| er nunbers of these I@fgons in re.restri t%g
Va‘%?ﬁﬁ’tYB%‘r(?%\lPtaH‘i RS AET Oy & 7GRS PR Endidsia idyiaphylococcus
auﬂEQ§tstr§ﬁ1§d(\*RE7Qﬁ§ VRSAdFésﬁ&IUVB@)’ n Cthé rgu@ qgceAWN Al-N%ssur et al.,

| oi dogeni c pl aques and vascCul ar anyl o y
Anaflnsccolc h@eatst@kqnmhqrh@ubhmedghcéd pihphiv qué?i é t2ﬂ 8). Enterococci

arcl_%%rpr 1&158 \%chﬁ%c %{%aé 1@%’1“[2‘?‘[& 8 ct ga{sﬁo%csgnala}ract. However,

they can also become significant pathogens, causing endocarditis and urinary tract,
bloodstream, and wound infections. Once acquired, intestinal colonization by VRE can last
for years , serving as a reservoir for potential infection of the colonized patient and for the
spread of VRE to other patients. VRE can appear as co-infection in patients infected with

C. difficile, or more commonly cause infection in certain high risk patients such as
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Dut ch- Type (HCHWA-D), and ot her neurodegenerative

di sorders. Beta-anyloid plagues are predom nantly
w@owposas® of anyl oi d beta peptide. Several |i neGI/tE2009/051896

evi dence indicate that progressive cerebral deposition

of beta-anyl oid peptide (A-beta) plays a seminal role

i n the pathogenesis .of AD and can precede cognitjve . :
ha%t)%gméy)ng%lggg PaHes cRadigats 1ge1g’[e%§18? A ,eiclerly patients in
lon2&bihPare TR A ics NRY pALn®s WBJ recBRLEIAR &%atﬁfrg’@s‘pﬁan{sr om

neuronal cells grown in culture and the presence of

A-beta in cerebrospinal fluid (CSF) of both norna
Th¢ratiry theteails @ nepdl foxD Ysdet eertmcitder pasenoideRddsandatchatkd infections in

ee, for .exanple, Seubert et.al.. 1992,. Nature o
poriEGers 8. SSRGS pFUposiirs RACVIR. et A pdp filicite tha
sighigiebitl ddase afe @ximeRidl} thefprofiRtibh aFepsidd inl@Ywhich overcome VRE

bet a-secretase, thus inhibition of this enzyne's
while having g misordegpetam the ppmepwl gpeflrtaient of AD. In vivo
processing of APP at the betasecretase cleavage site
w93 BQ@@thW(t) QOB@.O%fzﬂta%alwm 30089 588GPdikdody Jﬁ?i;;)gcteria[% compounds
producti én, and is thus a therapéutic target for the
corttziemigmant ogfzoADineSeaoittyr aed anapll egychpbdysiHh; fludre-4etxoal ,4-dihydro-
1997, Alz. Dis. Rev., 3, 1-19. Beta:site APP-cleavin :
qQuigp3fC T%P’BYEt%El) KSBEkoutni ce TrCloPFYYPe 6%-3z\>.xs-eﬁ%-,dlhydr0-
[1,@ﬁgplﬁﬁﬁﬁﬁﬁg_3__@aﬂ)g&ﬂw adalpenot ype. \When crossed with
transgenic mce that overexpress APP, the progeny show

reduced amounts of A beta in brain extracts as ' o

Besi desp drceepmpauindg ohferotula hiaprde8nqd_weadter @ind th@pantithgtenipbactivity
ur.osci enc : 231-23 Thi.s..evide

o STMEE VIS ety PPl 5 T 2b 7854557

bet a- secretase activity and reduction of A-beta in the
Vahow dnpisoaiitheles o fitht eveapien hicpréghted tefeaftert he tr eat ment

of AD and ot her beta amyl oid disorders. At present
.. fhere are. ng effectiye treatments for halting,
) W@vﬁ% fhigs fgy ey, P Moo PSS RBHOB 1 ates to the compounds
of Ak@hgiimer' s di sease. Therefore, there is an urgent

need for pharnmaceutical agents capable of slow ng the
progressi on of Al zlei ner's di sease and/or preventing

it in yhe first pl/ace. Conpounds that are effective
i nhi bifd ors of /betf-secretase, that i nhkbit
befa- s ret age { at ed cl eavage of AP

effw i bit 0y5 oA A béthelproduct |

eff yve to \eduge anyNoi d peta |

Sre needed for the treatne and eve
ta

haracteri zed by anyloid sits

directed to a conpound, including the pharnmachuti’cal |y OH
acceptabl e salts thereof, having the structufe of

formula | : | wherein the stereochem stry own in
formula | at the carbon bonded to R and a he
spirocyclic carbon is the absolute stereochemstry; B

is aryl, heteroaryl, cycloal kyl, or heterocycl oal kyl
wherein B is optionally substituted

wherein
A 1s N or CH; and

nisOor I;
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with zero to three R4 groups; Z is (CH2)n-Op-(CH2)q,
or a cycloal kyl ene noiety, provided that when Z is

W@ SHINB3@- (CH2) q, the term nal nethyl ene of tPEr/{B2009/051896
)n- chain is bonded to the nktrogen of the piperidinyl
ring; Ais independently aryl, cycloal kyl,

or E%ng%ﬂn{ay:n? 1ac:aI % eqc&@g}g;ﬁ% gqra §/|tggp\0%: e'[{)g Irpg%\?egllpgg gry‘lreatlng intestinal
disOREL anald Xresé’eﬁ%&d ﬁo?t@a@te‘ﬂat R1Q0Y FBmt h%%ﬁfchﬁlm (ggm eRClostridium
I's 1 ndependentl|y kyl', hal ogen, cyano,
perfiOhdfeRe pr Stapﬁ)m&)m&wram N(Re) 2, N(R8) SO2 R8 CCR8
SCERS (C}Q)t cycl oal kyl, (CH2)theterocycl oal kyl,

Th{ %\ﬁél}s T %Vlgggﬁfe %83%%/ q(fVa£1016g§E'5‘§ &se@@efeétr la&ﬂ are intended

to z(@i‘?)lhlfdi’tﬁﬂ? tioMEh @ity dpecifichiZont ardl MhimsOlinless an otherwise expressly
(CH2)t-heteroaryl is optionally |ndependently
set 9ub@ﬁﬁnﬂtmnemom¢e%§/bwa CrrpgrowpRdABEit. or OR ; R2 is
al kyl , cycloalkyl or al kenyl wherein said aIkyI
“ ¥l ke na| i:
T L A
elthemdezpemdeimhge dogsl notgeeyr artit patiet er e@mal, or ehratadlthpligh the animal

opti onal substjtuted with R1 R3A and B .. .
or Pl Reptrstedh OF e Liseiion Pl e Qeromain ol L fisgpse are cither
redGc@ or@eNR8, a cycl oal kyl ene noiety or a
het er ocycl oal kyl ene noiety; each R4 is independently
hal ogen, hydroxyl cyano, halo, O alkyl, Ccycloal kyl,
Th@@mg”trqm(lm) Q‘Ue@dzag “tr@ﬂq(emg)@ed mlﬂyteference to a diseasec means cither
thaE %gdtlsegyeclls %%{reia éflé)%'fdz % %?taglrn? i?/ grl a% aml(’)%ggi tge ﬁﬂlmal or patient

et'eroary eréim

renﬁilﬂsyéffec(e@"@) tihe @y@h@abéﬁy br all @d29yimpiehebotecdig@abkytk either reduced
(CH2)t-aryl, or (CH2)t-heteroaryl is optionally

or &liipsriedut ed wi t h Rl; each R5 is independently
hydr ogen, al kyl, al kenyl, (CH2)t-cycl oal kyl,

Th% %'&?ﬁa@éﬁ%ﬁ# Q%ﬁyalble s(am&e@p/kﬁ?n Q)&fc 1nor%amc %l_%r)gamc acid

eteroaryl, erein said a
andzyrchasahddition §dDisPR ¢fetvate caochechadd ﬂoy1Salt@€Ibt2)cm far wglc dmugs", Int. J.

P R one or mor e hyaroxyl, aryl .

heteroaryl, hal ogen, al kyl, cycloal kyl, SO2R8,
The N COREog en@qgﬂcé%s 8 2ﬂuogm?@hlonﬁ\é Q)IBrIﬁne ofhbdifE, MdR ?Be?erably to

wherein Sald aryl, alkyl, cycloalkyl and heteroary
flugrinesarichlasine. i s optional |y substituted with one or nore
hal ogen, al kyl, hydroxyl, or -Oalkyl; each Ris

Unte%ﬂ'ﬁ 9@9 Iillng tg?{ger ?t%%@ th? éié‘g “abg%elce&%g%o%ala mﬁlnerlcal value “X”

e ro
refér@hﬁﬂie dtlﬁtﬁir ap@hyaltldnhe e I111ftelszal dxtétﬂr@ erMCX odhiky10% of X to X plus

e cl oal kyl , -aryl, or . .
% é%;,tanﬁ %f?r&ﬁf{yytp a%nfalaia S lg}g SabsKimigpe§Aqh X, @ielus 5% of
X. ik gﬁﬁf&uﬁr cas%%‘ftﬂe erhtfirds e Pé?ﬂld%BB ¥ pRlckY befoly Steipélature “v”
al koxy, hal ogen, ano, am no, ‘? %
refels ah kiyd awmirero appmk@l))n -toyapl mgdrkequxtendlng frorn the temperature Y minus

104G PRl El e el i e Haindfror YgipgB, o ¥ plus

5e@lbkyilies, tédmRidmpeyaheahkymearl EHRS Current patent application 25°C.

i1) Preferably, the compound of formula 1 as defined in embodiment i), or a
pharmaceutically acceptable salt thercof, will allow effective prevention or treatment of

diarrhea discases associated with enterotoxigenic strains of Clostridium difficile,
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het er ocycl oal kyl, (CH2)t-aryl, or (CH2)t-heteroaryl,
wherein said (CH2)r cycl oal kyl
W@ g9nse3met er ocycl oal kyl, (CH2)t-aryl, or PCT/IB2009/051896
(CH2)t-heteroaryl are optionally substituted with
al kyl, halo, or cyano; Rg is hydrogen or alkyl; nis
nteg?; sel ect ed fron11 2 and u? IS an i te er
T f

ClgRdity S irgoo ey 065?%.%@%&10 nctsea?%t ¢ §fffntation of
d Fols & NOEGEYin$ ted fromO and 1,

Vaé?géfdég§f%ai&§?@§mFs 0, fﬁeﬁggﬁis 0; each t is an

__integer independently selected fromO, 1, 2 and 3; or

iii) pMarerpedeablyalthy cam@emchblfefogamltasl ahalcbodd in rendhediment i), or a

phaé%g%ltlﬁﬁ a%{ep{aﬁg %a tvtgﬁﬁelog Wil nalI OSYV fffe%tgvegl%gyﬂlgi:on or treatment of

diaBfiBO AdibRREs Qlssdcied NVvRRAL bﬁl@notdklgéin@ stlathsORE  ER@diinmntdifficile,
of the invention, pis 0. In one enbodinment of the

CIas B RS imgens er iephylocaserefigisyt Poh redpctio ef diencqncprgration of

vREELhARgl the heterocycloal kyl is a heterocycl oal kyl
contaifning a nitrogen, wherein the nitrogen is
directly bonded to A and wherein the heterocycl oal kyl

iv) iﬁefemblyomd ¢qrnpdmdé$)eﬁﬁbemnlayl ssubrsined ut exk bfyeroy@diments i) to iii), or
al kyl , haI en or OR xanp of

the s Rcre @ﬁ%epr?&%ee%ém ook Yl q%w{ashﬂféu#mw
plper|d|nyl or norpholinyl, and is optionally

V) Pﬂ%@&@&? dret ﬂh}é OB tindsf Q‘anlﬁﬂa ¢ ¥ 28&Kncal ik ¥he ohahB8Emen) to iv),
I'n anot her embodi nent of the invention, R is

or @@RéarmﬁéﬁléiqallRa¢®p(au@)atts therof.oeidiccatikihat misdl .t i s
zero and the heterocycl oal kyl contains a nitrogen
- [tro ' h
vi) \ggc?c Iednl? H;grreg%r%edogﬁ%ﬁod%%ﬁg taolk émﬁﬁ@ grr?eg‘&syglta ﬂ( tli16 cornpound of
foropta Im”ratslmaﬁnttmtﬂidauyadcdpyabad daytl willlel seleced dypano. | n one
exanpl e of this enbodi nent, the heterocycloal kyl is

- RYdyeRIprdiiyhlLiludeb-gefd- [il-ﬂudro %R}T@ﬂﬁﬁﬁixlyﬁﬁé{hyl-@f&ol-dixazohdm -3-yl)-

optionally substituted al o, or cyano. In
p @ﬁéym@t&lyldrﬂbmr%hplp@fldmrﬂeyh} rﬂr@m ﬂérdlhxrdr01qsuns©nﬁ3 carboxylic
aclriivhereln Ris (CH2)t-heterocycloal kyl and t is zero and
h

e heterocycl oal kyl contains a nitrogen wherein the
- mctyrcttgwpyl-ss flicreqt {4y[2btinsted - (t(E) Bh@dﬁjxlyflﬁﬂwllQdelofdxrazdﬁdln 3-yl)-
O R and_saj d het erocycl oal k

ph@eﬁgmﬁt@m]e"dhwow RipPridifzl-yli- PX%Mrfghydrrﬁ [bﬁina@kvélafﬁfh@e-

3-fbok §%§gbod|nent the heterocycl oal kyl is
pyrrolidinyl, piperidinyl, or norpholinyl, and is

- dptyictpadyy- 6sﬁ|ﬂmd)-|7t{3t @dﬂmroall KR)-5-hydtoxymethyt-2 anxo-oxlamolidin-3-yl)-
one e of the.j.nye |on
o BRI R e R et RS ST R hiingtine Repgoryic

aCl@ptlonally substituted with one R substituent. In one
exanpl e of this enbodinent, R is independently alkyl,

BRI

vii) According to more preferred sub-embodiments of embodiments i) to iii), the
compound of formula I or its pharmaceutically acceptable salt will be 1-cyclopropyl-
6-fluoro-7-{4-[2-fluoro-4-((R)-5-hydroxymethyl-2-ox0-oxazolidin-3-yl)-phenoxymethyl]-
4-hydroxy-piperidin-1-yl }-4-oxo0-1,4-dihydro-quinoline-3-carboxylic acid or a

pharmaceutically acceptable salt thereof.
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(CH2)t-cycl oal kyl, (CH2)t-heterocycl oal kyl ,
(CH2)t-aryl, (CH2)t-heteroaryl, (CH2)t-N(R8)2, or
W@ BHIN363BR6 wherei n each Rl al kyl, (CH2)t - cycl Pel/kBe099/051896
(CH2)r heterocycloal kyl, (CH2)t-aryl, or
(CH2)t-heteroaryl is optionally independently

bstituted by c or OR In another
V“é%&?ﬁ%‘id@go’fo Ocnﬁ|a§P% g?ﬁ“ﬁ%‘ﬁ%‘enﬁl) fos Vlﬁaihé FEFenLpKgtion ﬁ relate to
theC¥@}H unids | §1 RRR@ Kyhs defhi) tin Cofe! 8R! dtodiments i) to V11) or the
(CH2)t-heterocycl oal kyl, (CH)t-aryl, or
phar@eRutichiét ecaataple, salfsetheicnf, efat hremlng Or2intestipall dia¢dsyd which are

cas bt DAGEEE SRS i, vt i, ity stsidign pertiingens and

StapBstIcb M @ffelry OR , al kyl, cyano, or halogen. In
anot her exanple of this enbodlnent R is

|ndependently aIkyI halogen cyano, - N(R8) COR8,
Ing tocmpprefeyed eyl cmbodynt vHt e pespentdaygagipn will relate

to t%e%}? %lc}v\fhfeo%lgpﬁ) fe ggﬁ&eﬁgé‘rﬁ (?ne 8%&@ B&?é 0(, 1) or the

pharfr@t&iticalhe hesepeiptd Smiskﬂdbneoﬂ%lﬁ)tﬂeaﬂmg/ lthe ﬁl‘testlﬁHZthseases Wthh are
e 0 r | is optjonally in endent | upsti t yt ed
caué?(saﬁ)é{ é‘%ﬁ”ﬁmmhgﬂé@@n (no%q,bly gg;gppnto§ﬁbﬂ)y C]él;gaﬁﬁlfﬂllé At C‘}/ostrzdzum
daﬁ&kﬁ enbodi ment, Rl is (CH2)t-heterocycloal kyl wherein
i'$ zero and the het erocycl oal kyl is pyrrolidinyl,
plperldlnyl or norpholinyl, and is optionally
x) dadthinguo @.dotlbyr myﬁanaspecaldf)@mbotian@@seﬁ,to ori),ARe presgmtinvention will

rel 5% I csBBRTRAT of b L RS perd S B, o e

phaﬁﬁlta@élﬁl@mw fctefstubleCsant aeRsofafon ipkdveaehl MrehRkinadl ieases which are
nitrogen is dlrectlé‘bonded to the carbonyl carbon of
e

causeiRyahdctead delestedr beyic ICdasmigivn ifGeHs. onbisirigium perfringens and
al kyl, hal o, or cyano. In an exanpl e of
Sﬂ%ﬁgéa%gﬁiﬁgﬁﬁir enbodlnent t he heterocycl oal kyl is
pyrrolidinyl, piperidinyl, or norpholinyl, and is
xi) eyacowig toyons qmbﬁemédmpdctw emlbbghlrnenha) a’he oeseaymnentidnnwill relate to

anot her ex le of this di nent, is.SO R .wherein
theRgOEOYgh 41 FRTBlbdy &sﬁ%&;ﬂo Bfepee Of STASREnGY it He V). or the

ph}EhLELRENH Q@Uebﬁéblecéaﬁﬁ "EHePe%f AR k&R, ’M%elﬁ%ktﬁhatl talﬁ‘seases which are
nitrogen is directly bonded to the sul fonyl sulfur of

cauSAl Ryaldsyadidmhdiferibc yoitdady Kyl ai ®xoptpratalngy strain of Clostridium

dx;ufitituted by al kyl, halo, or cyano. In an exanpl e of

Y6 particul ar enmbodi ment, the heterocycloal kyl is
pyrrolidinyl, piperidinyl, or norpholinyl, and is

xii PP fe@atay,| thie pé,th:ﬁfsl ih wilech By uﬂbéﬁlﬁhl dibéils& mettidh¢@iPembdtiments i) to
anot her enbodi nent of the invention, Ais aryl and is

X1) gy5¢ .1@ﬁ%dqdyt03bﬁa@fqvmr@édfv% b DefiratRITCat et ¥ ifh e@ﬁt antijotags or with

antﬁgﬁ%mhgra&fe Eét’f’en?m@l) %ﬁmm%ﬁlpﬁr&?% r&?,ﬁjg{nl ¥ua EX: ¢ytotoxic

chen(cfﬂlrﬁ)ﬂiy blem@aﬁ) eyind pbait lpydients, (G2t (6aKArs or older) patlents or patients
CH2)t-heteroaryl, -(CH2)t-N(R8)2, or -(CH2)t
of § lé(F RIS A@HS P&’O%IPRWG,HH-‘@@—@%“@%I oal kyl ,
-(CH2)t-heterocycl oal kyl, (CH2)t-aryl, or
xiif) ST hhotst ﬁﬁfﬁaérﬂll)od'lﬁelﬁmﬂ tRRahYohtibR QQ%Q@@Qtﬂlé{hod of preventing or
Substituted by cyano, alkyl, hal ogen, or -OR.
treatingt er patisodianeintesiofal tdiscaswenel an cawseil shyh éwaetﬁnarsylected from

d bst i ted Ri bstituent
iR BPe i iR B A PR ey method
corﬁlbﬂﬁéiﬂl tHrah REiaktraG Y@ AP sald!}liaﬁ@ﬂtcml eff6&eR8, amount of a compound of

%t cycl oal kyl, -( )t - heterocycl oal kyl

(C}Q)t aryl , (C}Q)theteroaryl



10

15

20

25

-(CH2)t-N(R8) 2, or -(CH2)t-OR6 wherein each Rl al kyl,
-(CH2) tcycl oal kyl, -(CH2)t-heterocycl oal kyl,

wo aInse3zg yl , or (CH2)t-heteroaryl is optional PgI/IB2009/051896
I ndependent |y substituted bygcyano, alkyl, hal ogen, or
OR In another enbodi nent of the invention Ais aryl

he cycl oa het.er ocycl oal k and A
vleée%g?? 95?%%0%6%5%&9 =) efu%é% 5@%@&?@“@ acceptable
salpd}esu@li(ﬁl@l?tlrlﬁoﬁfd fd?'asdum‘ﬁ%hmm t& A DerdRior | 'tr%at the intestinal disease.
I ndependently al kyl, hal ogen, cyano, SO2N
~CON(Re) 2, N(R8) COR8, SO2N(Rs) 2, N(R8) sost coRs '
xivEERRrablCHpt methokoaf Lsmbod(rmmuh etidr @liqml Qf&lckyft ,prevention or

tre% CHZ% tfo_faé%‘r' ll\il%é&glz th%%sreﬁ)rco lv&i(thl( 9{1!2‘)@% e&n Sggll%r& (?f Clostridium
dﬁc@&)@fobﬁklﬁh@%’&ﬁ@%&y lor (ng@z%bc@d‘cﬁk » afeus without increasing the
CH2)t - heteroaryl is optionally, |ndefendently

CO@G’H;&EHO&H FangopYEaFRsistaf rterocessi OGRE) inghe gt

anot her exanple of this enbodinent, each R is

XV)i_ %géé ,8&?%% ‘{If%lcr!ﬁ%%od gl g Iﬂﬂ)%ar(n% @(ﬁﬂh\éf%ﬂ:é ('f)%sz{%/ g%tkae yﬁ)r,evention or

treat(nChi? pt -daryiiea dl@éﬁdés tasdoetagrdo suithl ente(oﬁiﬁgdmd\l(sﬂ&)l@ ofoClostridium

dz'ff‘ cglg::g&{c_stﬁ Lgrlzmogcrf zzggﬁgsgr %@?@?{{cog@gﬂ aur. % uct%lon of the

coteh@ltRAMN VIS iRt banal | 'y |ndependently substltuted by
cyano, al kyl, halogen or -OR In anot her exanpl e of

this enbodlnent each Ri is alkyl optionally
XVij Mé@fémetntqny agpAss of @mb@djmlgyts ayiarie Xva thy preserdlivgpation ol relate
net exanpl odi ment ach Ri
to anraeetgoe(? g t{eia{m%llr& aI pae[hen gldelﬁ est(lrg?'éf %easec y}c 1 skyE}used %y bacteria
seléc@'&ﬁbnﬁ@?@frﬁtﬁ&ﬁbﬂﬁcﬂﬂ Clolsftd@ah IQWingeer and Staphylococcus aureus,
éCHQ;t heteroaryl, wherein each (CH2) t - cycl oal kyl
said mppphed ﬁ@@gﬁ@gg (qlq) gﬂl@y}lstra(cw?ts_agir piticng jof (ag_g‘chnve amount of a
HORF Vi, opt n ed:.by
co e B B R | R G SR, e i or of o
phdrimascweirblbyd acveptable saIt off eacit a oovapdrindi $or(aChRytion sufficient to treat the
. hetergcycl oal kyl whereint is zero and the
intgrEpd %989 oal kyl is pyrrolidinyl, piperidinyl, or
nor pholinyl, and is optionally substituted by cyano,
xvid) Kh’éordﬂﬂg'tg%g préferfelR aspdch oRRAHIBIME@X 3R EeOprebdbt Snvention will
enbodi neAt, at |least one R is COR8 wherein R8 is
relf(tc:HQ)er rheshast @éyctflat;ag klyl a gatientt 4rs 1Izteﬁ¢mah|dt$ea3¢ewhlch is caused by
roc k |ns a.n.tro rei.n th .
G APOPRLTROR BitefaPohe RERE of BBk oirigy
COR8 and sai d heterocycloal kyl is optionally
xvisi)l petoditged daythal kifect dadrbodimetty &ii0. to Ixv),ahe emaml iBvaition will
this particul ar enbodi nent, the heterocycloal kyl is
relde tp 5§ mathed) of prcparing; lﬁlyfil Pagient sy PrRstnalydiscage thl%h Is caused by
on QB4 S0 SHOPII 0 LI DR pBEn AT Aoy pcoccs
aursR Reidwhethed mrﬁi&lsug t(h@laﬂl)fﬂmhﬁttlenm@ yail patiday bf amelfféctive amount of

zero and e ocy al kyl contain nitr gen .
+ GRurut. vhdom ?2{;@% Gesii Py oFEBedignish Y o viD, or of a
phattaf Qimehily M abféfsaﬁ@@ﬁchf"ﬂ @oﬁl?bﬁincf' %1925 a6XebR AL ent %o prevent
optional I'y substituted by alk or cyano. In an

theatastplabdis¢asehi s parti cul ar enbodl ment. the
het er ocycol al kyl is pyrrolidinyl, piperidinyl, or
nor pholinyl, and is optionally substituted by al kyl,
hal o, or cyano. In another enbodi ment of the
invention, Ais aryl and is optionally
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substituted with two R substituents. In an exanple of
this enbodi nent, eachR is independently alkyl,
wh2000086379 cyano, -N(R 8)COR8, -COR 8, -(CH PCT/IB2009/051896
2)tcycloal kyl, -(CH 2)t-heterocycloal kyl, -(CH
2)t-aryl, -(CH 2)t-heteroaryl, -(CH 2)t-N(R8)2, or
mhere each

x1xi)ﬂccev%ﬂg)g1 U4 pref e( E?\P?Ctﬁglteé?%WF%divﬂ% the present invention will

reldtCH8 )t a4, ofofire(z tinhehefiQaral int&tRRt éh@é?l@é lVMllCh is caused by
i ndependent |y substituted by cyano, al kyl, hal ogen, or

Clos@Rliym |dyyfi oaike(netdbbdbm riximprotihang stvanof 6 strafiem [ifficde).
aIkyI halogen (CH 2)t-OR6, and the other R is

xx) rFF@E%t}lde[g %tf%lgﬁ Wi C edct Gl O%ug%/ IO:f oﬁe( %Tbodiments xiii) to xix) will

be %hflerh@ttﬁraﬁbdr With otﬁ@l‘btﬁf‘tﬁotlﬂ(s R§) &athoﬁntrvﬁrﬁ]*ﬂ%}&pl%atlents with an
wherein each Rl al kyl, -(CH 2)t-cycl oal kyl, -

IMImMYRQIREPEQIBISGE PYFAIR )S,lpch FsCpipotexig chpmothprapy or organ transplant patients,

eldgr&QS.t 3[1&?51 glr @ﬁ&g?aﬁeﬁné’ R ?Qtlné’ﬂt%qéﬁ fggkglggg grgr%%)é s of long-term care
facdiether enbodi ment of the invention, Ais heteroaryl,

and is optionally substituted with two Ri
XXI%I ?é Ifl:l gbgﬁ?& %;L lgf\’(% Onerﬁlg{eété(g IHle ngglcgg{é%wf OfCPOI'I’Ilula Ias
detﬁ‘)e@%%ne o%b@dlmeﬁtg") t%)\tl &M%Maceu{lgﬂy acceptable salt of such a

2)t-heterocycl oal kyl ", 2)t-ar
corﬂpqumét tar dbe plapufa¢tQre Qﬁ 1 nN(iRgl)nznt mtend@ct}e} Qt)e‘yer@@@ treat an intestinal

dls%sg r%hngfgg%&lﬁ%da%wy?{ac‘te(r l?c%%é &? t¥zdwm (cpfj_’l cile, Clostridium

periGEEn afeSRPRAS M ciisSaiPBiks. onal ly i ndependent |y
substituted by cyano, alkyl, halogen or -CR In one

enbodi nent of the invention, one is alkyl, halg
xxip Acqoeding fq orsrespestrRf anphodamnens rxxﬁlthesprPSﬁaéﬁléfﬁ%féQﬂ Vi) reléte to the

o PR, I o, o B v, o or

phmcaltmaldgacd'mcﬁita‘tﬂé ksdlt, of (CHdh2ht coyipboal kipk, the( @dnufacture of a
heterocy | oal ky CH)t-aryl, ar, . :
me% FHi. REPAFD L9 Jeat u aé?%t@ﬁlamseaysp NPt EHtSPy, by bacteria sclected
froﬁlt@@gt’ntdwn? it 1CYPRB-ididh '8l frin DB s Q88 Bra K‘M/loc*(ggul‘ Rureus.
anot her enbodi nent of thé Invention, Is aryl
heteroaryl, cycloal kyl or heterocyc!oalkyL‘ and‘A is
Xxmp)tA@mdmg/ teudrst prefitread wipeht bArcodoRIMentbstii)t tenimestinal discase

in RS AR bl B PSR PO L IRty T30 iy brigrsn producing

stradn 8f CNGRB) iciRO2N( R8) 2, N(R8) SO2R8, COR8, SC2RS,
(CH2)t-cycl oa kyI (CH2) t - het er ocycl oal kyl
(CH2)t-aryl CH2) t het er oar yl| gCHQ Jt-N(R 8)2 or
XXI(«bﬁzyqqé)mg tma?fé%%@a@wf R@bariwgﬁrn XEoHPY tpéfgﬁemdavwlon will relate to
( t,- I | (ﬁ}?
the '%ng Z%@Elgg%glfgll%lgh% F%tals(_ma %ymlasnﬁ/ e%fe Q‘gbodl?lents 1) to vii), or of a
phamiasduticailye chcbyptalanalt alf kych Iaabmgpmundorfoﬂ?ﬁlﬁ hranufacture of a
not her. ex |le of this enbo I rent
mefiGaBRIBERETY CalRYAT! R AVGHER év%ﬁ%s WhiY ﬁsﬁf&iﬁ@?y bastgrs, sclected
from((%gt)fzrdzz%%’ g {?@@Jek Eyostrzdz%e}?’ggg{/ﬁraﬁﬁ }S‘?gfg?/lo&’écus aur’eus
( ) - OR6 whereln each R al kyl, -(CH2)t-cycl oal kyl,
XX\L)( gpggrdmgetoe pPHS y@@fggp@ﬂspeo@ cqqﬁzymbq;hment gpclv(),cpl@) gntestlnal discase

1nten%t %rtg atge]y Rre{v%nt% fﬂnﬁl lc\é?serd&%p os zﬁtgzltu e%%gcs’zyen%t}ottaﬁ)q QXI a toxin
profdtictlﬁg @ﬂﬂﬁﬁ@f@%ﬁmdﬁﬁ%ﬁ’@le)l s alkyl optionally
i ndependent|y substituted by cyano, alkyl, hal ogen, or
OR . In another exanple of this enbodinent, each R is
i ndependent|y hal ogen, OR , cyano, trifluoroal kyl,
(CH2)t-cycl oal kyl, (CH2)t-heterocycl oal kyl,
(CH2)t-aryl, or (CH2)t-
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heteroaryl, wherein each R (CH2)t-cycl oal kyl,
(CH2) t - het erocycl oal kyl, (CH2)t- aryl, or

W@ g9se3met er oaryl i s optionally independent| yPCT/IB2009/051896
substituted by cyano, alkyl,ghal ogen, or OR I n anot her
exanpl e of this embodinent, at Ieast one R is

(. ).t - het roc.clo | Kyl erei is zer and t he
xxxﬂﬁgléfge@ IPRU$ntS ?OTF}W% thedn ?am%]lt B@Inpglicmq: aggprding to one of
emBBYiRRRAs XY to X§9ﬁwilﬁb@ﬁftérﬂ@@ Wity bb RAERRNGENL] With other antibiotics or

substituted by cyano, alkyl, halogen, or OR. In yet
withreotimeal @mapms,epzﬂfentshwsh enbnnimumn@mp@tnwe@laslstenn sudRj asi gytotoxic

ein t he roc Ioalk
ch B B R BT P R RS SR A o FPoRht. or patients
of WhRKSL BalchRitObf 60OREtdrf Gikd ﬁ’i@ﬂitﬂés bonded to the _
carbonyl carbon of 8 and sai d heterocycloal kyl is
optionally substituted by al kyl, halo, or cyano. In an
XX\éQaﬁﬂﬂaﬂ@ﬁp@qﬁ o8 tkp&mvleemrafeleé%f@oﬁ pgthod of fpgeventing or treating in an
l.0al p
amﬁﬁ %h%%( G d?g a{(é/a!é d Izlg, y % ona?:h&ys )u%tpftn?et%{dftwﬁ éiq%hse ﬁ%&seid by bacteria
seldftﬁd:(bfroﬁf Ci‘qsﬂftbumldiﬁ%:ﬂ@t Ok treianl e@‘rﬁ@eﬁsharﬂi Smph)ﬂbd?m’lﬁs aureus,
saiqitégeg}&%i;‘,%q%g]%igl%|tfleaﬁ§mtn%8tga\{\{gg :tgl sghg g]@l};;@l of an effectlve amount of a
i
ol BEOTISIIRL U o7 55,7 HACRASE NSAAL 5 il
accSRBS sah df swha doetpenod yot oditkiidn sitioiphi tortn&lal the intestinal disease.
substituted by al kyl, halo, or cyano. In an exanp!e of
xx‘ﬁg}i ‘?\8 a{ylfn!ﬁ (#’I og?r)rflsg)g?tog ﬁ&odl%t I:[]Fe%Yh@h re%% Crlltolg#iﬁfljioglwsﬂl relate to a
mefholli oTnkliyg SURSiifdl @0 Y addokyh cathalpy, aGdowe¥iad) BorstNan intestinal
one enbodi ment of the invention, Bis aryl. In one
diseasariphish os eawsed dibbasiterianseleged dragy b@lpwm@@ difficHe.o R¥aptridium

peerﬁgﬁ%eRf} aﬁ&'?%%%}l?ﬁ&%usagzg@ 5 sélﬁépgh&gg Qtji%1 {lllgtalaﬁltlrﬁsttratlon to said

'S su
patidt sufbsd idffieetinies aﬁf@dnteafhl Rémlpsuﬂtabﬁgﬁﬁnhla angt Befined in one of
enmhodi nent of the_invention, is a cycl oal kyl ene

emh%cilaeyts 1) 1 Yhothef2 E%@&P%ﬁ@l%?ccﬁﬂéblie o6 Rt Pesk, 2 gompound, for a
duhEF ARGtk e kil 0iEl fxagpl e of this enbodinent, p
. I'n one enbodi nent o e invention, R2 is aIkyI.

In one enbodi nent of the |nvent|on R2 is al kyl
xxi@ pAicoordinigyto smbthet ameetcbﬁm'rmlmdhatIUgcemi) Ithe pirestriy élnvention will relate
‘ enbodi n%nt of t.t he inventilog, R3Ad'aon RBtB are ea h
0 ?Hbegﬁéin MY dP 8RB Giskyt ¢ Ph B8 &Pawpt 80‘?51“ a horse) an
intdsfihsl @i Madh iR3AuKAd biR3Badiérea es@lébteayﬁ’bﬂg@'lost}fzﬂmm difficile,

anot her enbodi nent of the invention, R3A and
Clqs@”gétﬂnepemﬁrmgﬁmh@n@ aStophylodesgusararendudd t meﬁﬂ@d meemprising  the
adﬁiﬁ&s’tr@%é nN J[s Sal ]%aﬁ?/eglnogfa ankéﬂ”e%ﬁve rirl'{g'ol?r{t%f grco%BPund (?f f{)]ﬁnula I as defined

in endodi dﬂfﬂjﬁdlmﬁﬁﬁ ipmnsl VB$BOIt Gﬂ at plefimatdukicilie acaphoble sd1eyf such a
are bonded to forma C=O In another exanple of this

corapidi foi Atduraton seiigias e preya Hsrintgstingl diseasear bon t hey

are bonded to forma C=NR8. In yet another exanple of

Thi Hitéstlﬁgfo&lgéo %ﬁhtemﬁ@ﬁo%t@@&t%cp&eﬁ&%d WcBHhﬁ%]ﬁ) SRR ents i) to

hey are ed to forma cycloal kylene noiety or a
xx1x) of this invention comprise notably diarrhea, colitis and pseudomembranous colitis.

Preferably, said intestinal diseases will be caused by Clostridium difficile (and especially
by a toxin producing strain of Clostridium difficile).
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het er ocycl oal kyl ene noiety. In one enbodi nent of the
invention, R4 is COR wherein R8 is
W@ g9nsdsee er ocycl oal kyl and t is zero and the PCT/IB2009/051896
het erocycl oal kyl contains a_gitrogen wherein the
nitrogen is directly bonded to the carbonyl car bon of
COR8 an ai d .het erocycl oal IS opt|
The most %Ltl@?@oadwméﬁmn fopig k%er CQUYRAGS s ph ?Ogﬂ‘yu&%\ﬂiﬂdeaca?rdmg to
emb&ifheRA | loCUli Ao rRIbRdidTe MVenﬁ&?wh%@{hQ Q¥4 oAk, kA(Jlrnhﬁstratlon may
pyrrolidinyl, "piperidinyl, or nmorpholinyl, and is
be dptyi @nal, bye touibst titngs é@il}by)r atdyytic, lehrdrauentr(ecg.amaxe dvary other day
anoth r. enbo nt of the invention, R4 is SO2R8
OYWHQPE‘WCﬁg@e ) ‘CH2) t - het erocycl oal kyl and t is zero
and the heterocycl oal kyl contains a nitrogen wherein
Théup® tht tek@@eiIniisis@ihtioacddsys bpadBthpbend BE feiklufonyd dsfiddduih one of
of SO2R8 and said heterocycloalﬁyl i s optional
embe@EenisUY & VBY il afyd ph %ma@eutlé‘allsc§%fﬁatablerﬁaérnth@rﬁa¥rmlél hggve to be
det&l}ﬁlﬁe §§ {Hect*’gaﬁﬁg g@?ﬁéﬁ{&eteﬁﬂ%aﬂ eli] f‘sre‘?;%ﬁ&? fﬂa’t( XIL a11n8unt between

yrro

0. 5(a}ntil50ﬂﬂg bﬂc@m{hﬁmd fofi feehulby | & ﬂhﬁhnad&ﬂﬁ@lly(ﬁl‘cc@z&fh@sdltﬁhmebf per kg
anot her enbodi nent of the invention i s
of paigaphoryetieielt R day 1(%& CK3TBRIE @ﬁ@%ﬁb@%ﬁgﬂ &pl Rgngpf compound

of fbgﬂélﬁﬁggorﬁigﬁfrﬁ%%%{é%aé gnatclg at?g%w{ S R@J ké Bﬁpétfé\r@ﬂ&d}p@elght per
day() @H2ntoncy ot takk yhily KOCHZDJtatimﬁtoé Bdo )lél(b&d; (<fyt ¢xample for a duration of
I CH2)theteroaryl and R is substituted
7t%ﬁ%ﬁ3 éybﬁ%mﬁPﬁﬂﬁfls (CH2) t het erocycl oal kyl, t is
zero, and the heterocycl oal kyl contains a nitrogen
Thm%c&ﬂcﬁoﬁ RE phbiniRPetcal Tofpb&tbhsy chiRiifRg donpdufds of formula I as
car bonyl carbon of CORe and wherein the
defineddn gegef aabadiments Dgptviip paphaymaeysicaltyaceeptalle aligythereof can be
eff&%&gl}[]lt I%%Iﬁ%?u/%hchﬁgﬂl%%glﬁgar %5'%@&1{)&{1@ ﬁk@ithlla (ﬁllek slee for example
R enGH20, Tb’@lSE@énK&l and (T:??Qbrt’iceh er @mmab;@atksyl Edl(tl@iﬂZQZOOS) Part 5,
aryl, aor (CH2)theteroary] and R5 is substitute

Wt
“Phaeppeeutigile ManHiaRIng” ([QP@)‘%hﬁ@t‘é}f deprinents w}lharfls i% Wiins)) by
g SIS DSRESRRY! SO ) SPILSYBED RS9 i
optinmlaﬂpliuylcombinhtmn wﬁthS(tEeRetheIapﬂltmhléy ealnaltlbeubstances, into a galenical

adrﬂlg}wgrr ‘9 gﬁl CfJe ggetlill ° ﬁg g?bail ! Q}%‘Fq%&t,llth%% e&]ﬁrg%eﬁgcﬁﬁgr’compatible
solidWQﬁhi@&m&nétélilm if Jb%fr@d QR4 |pﬁ§tlnka)éleut%?£(ﬁh%n’{s i's

zero and the heterocycloal kyl I's pyrrolidinyl

pi peridinyl, or norpholinyl, and is optlonally
The eerapeunds efifommule lovea bemansfastusgdiinegordaagepyith the present invention

het, e I cycl oal kyl , SO2Re

usifi ISRl ?e&g%?%%§§5?r%%8, 2 (O R8, -CN, N(R8)2,
wherein said aryl, alkyl, cycloal kyl and heteroaryl
substituent is optionally substituted with one or nore
hal ogen, al kyl, hydroxyl, or -Oalkyl. In yet another
enbodi nent of the invention, R5 is independently
selected fromthe group consisting of hydrogen and
al kyl . I n another enbodi nent of the invention,
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Bis aryl; Bis substituted by only one R4 and R4 is
hal ogen; R2 is alkyl; Zis (CH2)n-Op-(CH2)g wherein n

WO 2009134379 s O A is aryl substituted with one RT/IB2009/051896

wherein R is ORand Ris alkyl; and R5, R3A and R3B
are each independently H. In another enbodi nent of the
invention, Bis aryl; Bis substituted by only one R4
and R4 is halogen; R2 is alkyl; Zis (CH2)n-Op-(CH2)q
wherein nis 1, pis 0; Ais aryl substituted with one
PREPARAGTON OBCOMPOUWNRDS GF WORMULASI0; said R
(CH2)T-heteroaryl 1s substituted wih alkyl; and R5,
R3A and R3B are each i ndependently H. In another
4 N 2Nt of the invention, Bis aryl; Bis
b@%‘g%t%ﬁt ed by only one R4 and R4 is halogen; R2 is
lyindatiBei - Q- rein. . is.0: 1 A
el dir Bt Eholl HeRbRaftep g B Sl
AcBef eroaryl; Rb.Jis ,alikyl ; and R3A and R3B are each
I ndependently H. I'n another enbodi nent of the
AD-RYeption, B i3 @iMlbydBquthi halhHhE K ¥ YR
and R4 is hal ogen;oARg isq alllt;egy VAN S (éHZS n-a/)[fz(CI—b)q
wherein n is E,O0i3HM); A is heteroaryl substituted
with one Ri wherein Ri is ORand Ris alkyl; and R5,
ADRGYx Bnd R B at d-l@g(dhyidrgepedidenhihplagine Ex &npe@EiN)s,  K2COs
compounds accgrdi the invention include the
conmpounds: ROIGDAD
R 7S)-1-(3- | )-8-(3-isopropoxybenzyl)-7-nme
All&?yl -2-thia- all,bg&é-%%tﬁgﬁlaspi ro[ 4. 5] decane 2, 2-di oxi de;
(5R, 7S5) - 1- ( 3- flysgrophenyl ) - 8- (6-1 sopropoxypyridin-2-y
Y et hyl ] - 7- néet hyf)- 2-thia-1
Boe 3, 8-t ri azaspid-obftodldaoape 2, 2- di oxi de;
(5R, 7S) - 1- (3-fl uorophenyl ) -7- et hyl - 8-[ 3- (4- et hyl pyri
-BAOR: 3- y| ) benzybthssidn tdrt-Butdlats3, 8-t ri azaspi r o[ 4. 5] decane
2, 2-di oxi de;

Cbz benzyloxycarbonyl

CDAD Clostridium difficile associated diarrhea
CFU colony forming units

CLSI Clinical Laboratory Standards Institute
DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene
DCM dichloromethane

DIAD diisopropyl azodicarboxylate

DIPEA N,N-diisopropylethylamine

DMF N,N-dimethylformamide

DMSO dimethylsulfoxide

EA cthyl acetate

EDC 1-(dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
ESI Electron Spray lonisation

ether or Et,0 diethyl ether

FC flash chromatography

and
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(5R 7S)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-3, 7-
di methyl -2-thia- 1, 3,8-triazaspiro[4.5]decane

WQ209d863%9 de; PCT/IB2009/051896

(5R, 7S)-1-(3-fluorophenyl)-8(.3-i sopropoxybenzyl)-7-me
thyl-2-thia- 1,3,8-triazaspiro[4.5]decane 2, 2-di oxi de;
(5f?,7S)-1-(3-fl uorophenyl)-8-(3-isopropoxybenzyl)-7-m
b ethyl -3-(pyri B?- 2-ylnethyl)-2-thia-1
o 3,8-triazaspir {‘4 5] decane 2, 2-di oxi de;
K [ (5R7S) - 1- {254 or opheny! ) - 3, 7- di met hyl - 2, 2- di oxi do
thia-1, 3, 8; 0
IC5t0r2| azaspiro 40%]Cantrat]§n tﬁt re(%uﬁeﬁh fff-ecfrtebt}’hyq/f)i phenyl - 2-0
LZD-R hnezohd-resmtant _
(5R7S)-1-(3-fluorop enyl) 7-met hyl - 8-[ 3- (4- et hyl pyrid
MJON 3-yl ) benzyhdetondtrilldi a-1 , 3, 8-tri azaspi ro[ 4. 5] decane
2, 2-di oxi de;
MQCRRAI or o- 4- { [ flofa2chi&@ppdrbéiBzoid avad ophenyl ) - 7- met hyl - 2, 2-
di oxi do- 2-t hi a-
MIC, 3, 8-t ri azaspinigium BhibelorBegncmtestion|td piheripbacterial gTOWth
&Sf’? 7S) - 1-( 3- quorophenyI)-7 net hyl - 8 [hZ - met hyl bi
MI ﬁ9| 3-yl) net ﬁ)},qu]n_a mhibjfoxy I:oncentratlon to in
,3,8-tri azaspgt; 4. 5] decane 2, 2-di oxi de;
(5f?, 7S)-8-[( I or obi phenyl 3-yl)nmethyl]-1-(3-fluor
mMrhenyl) - 7- metdlicili g efib@ntlSaphylococcus gureus
, 3,8-triazaspiro[4.5]decane Zpé/ di oxi d
MeDret hoxy- 4- { [ ilethandlS) - 1- (3-f | uor ophenyl ) 7-met hyl - 2, 2-
di oxi do- 2-thi a-
MSL, 3, 8-tri azasplasofpechpstpy8- yl | net hyl } phenol ;
(5R7S)-8-[ (2" -et hyl bi phenyl -3-yl)nmet hyl]-1-(3-fl uoroph
Na@Md ) - 7- met hybodlummsitlaylate, 3, 8-t ri azaspi r o[ 4. 5] decane
2, 2-di oxi de;
NMBR)S) A- { 3- f\Nd?l@tbh@ﬁWsldmomﬁet hy\-8-{3-{[* R) -

hyl propyl ] ox |)-2-1
ODrggtSS tri azasp?ﬁ’%}["ﬁg Egg’ﬁ@r?é?tsg?sd%de o
4-{[(5f?,7S)- 3-fl uorophenyl) -3, 7-di net hyl - 2, 2- di oxi
°"o- 2-t hi a- 1, 30@ e

[4 yphenol ;
P TP ol B b g D Pty
PP phenyl - 3- yli MehlyhdspBmt i a- 1
ll933 8-triazaspi )rﬁcl)ﬁgll}hg dIé)cane 2, 2-di oxi de;
rt (5R7S)-8-{[ 4- fdbymieﬁ@remwenet hyl)-1
, 3-thiazol -5-yl ] nethyl }-1-(3-
satf | uor ophenyl ) sé@dyratedi net hyl - 2-t hi a- 1
3,8-triazaspiro[ 4. 5] decane 2, 2-di oxi de;
SleSR?S) 1- (3-f pilieg pghenyl ) - 8- [(4 i sobutyl -1, 3-thi azol -5
nethyl]-3,7- dinmethyl-2-thia-1
TBI%/[ kri azaspfefbt’lkf}’]@}ra whylsdylzhboriieoxi de;

TEFA}SRZS)( 38 {[ 4- e ﬁ:yllé)nkl)llljltew nmet hyl ) -1, 3-t hi azol - 5-yl ] met hy

fl uor ophenyl) - th 2-thia-1,3,8-triazaspirol[4.
TF ] decane 2, 2 umo(mt?%¥¢ 7S5)-1
(3 quoropheQ%gg(ﬁo = methyl -8-{3-[(2-nethyl -1, 3-
Hgenzoxazol 6-yl )oxy]benzyl}-2-thia-1,
T™™S@- trlazasplﬁﬁﬁ&hg&gﬁQﬁnﬁmg 2- d|0X|de
(5R7S) - 8[(3eﬂwh
H i ndazol -5-yl ) net hyl ] -1-(3-fl uorophenyl)-3, 7-
dimethyl -2-thia-1 ,3,8-triazaspiro[4.5]decane
2, 2-di oxi de;
(5f?,7S)-1-(3-fluorophenyl)-3,7-dinmethyl -8-{[3-(triflu
oronet hyl )-1 Hi ndazol -
5-yl]methyl }-2-thia-1,3,8-triazaspiro[ 4. 5] decane
, 2-di oxi de;
2' -ethyl -5-{[ (5R7S)-1-(3-fl uorophenyl) -3, 7-di net hyl -
2-di oxi do- 2-t hi a-

1bit the growth OP >90% of
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1,3,8-triazaspiro[4.5]dec-8-yl]nethyl}bi phenyl -2-o0l;
2' -fluoro-5-{[(5f?,7S)-1-(3-fluorophenyl) -3, 7-di net hyl
W0 20094863eXi do- 2-t hi a- PCT/IB2009/051896

1, 3,8-triazaspiro[ 4. 5] dec- 8-yl.] net hyl } bi phenyl - 2- ol

5 -fluoro-5-{[(5f?,7S)-1-(3-fluorophenyl)-3, 7-di net hyl

-2, 2-di oxi do- 2-t hi a-

1,3, 8- triazaspiro[4 5] dec- 8-yl ] nmet hyl }-2' - met hyl bi phen
-quoro 5- {[(5f7 7S)-1-(3-fluorophenyl) -3, 7-di net hyl
2- di oxi

Thy C%m%wn@? af gP§‘E)H fﬂ&%ﬂ?ﬁ@%ﬁ@uéﬂwfm HgPranoc. with HpipsessREivention

byyl 2-o0l;
2' -chloro 5-{[(5f?,7S)-1-(3-fluorophenyl) -3, 7-di net hyl

2) fég%gg?%$%%g§%P§§fﬁngTélc 8- yI]nethyI}blphenyI 2-ol;
6-{[ (5R7S)-1-(3-fl uorophenyly -3, 7- dlneﬁhyl 2, 2-di oxi do
-2-thia-1, 3, 8-
trlazasplro[4 5]dec-8-yk;nﬂgpyl}

-ol;

2-cycl opentyl - 4- (5R 7$%;$/F3-
hyl - 2, 2- di oxi do-

, 3, 8- triazaspiro[4 5]dec 8-yl ] net hyl } phenol ;
4- {[(5f?,7S)-1- (3 f1 uorophenyly - 3, 7- di net hyl - 2, 2- di oxi
do 2-thia-1, 3,

4. yl ] met hyl } - 2-i sobut yl phenol ;
1%1%?&&%& OI?%?%L@? ﬁl 7S) - 1- (3-fl uorophenyl) -3, 7-di net
hyl - 2, 2- di oxi do- 2- thia-1 E

,3,8-triazaspiro[4.5]dec-8-yl]

gopr opoxypyridin-3
en9ﬁ)-3,7-dinet

t hyl } phenol ;

(5f7 7S) - 1- (3-f | uor oplkeiplrt - 8- ( prop ybenzyl) 7-m
et hyl - 3- pyr|n1d|HO -2-t o

, 3, 8- trlazasp|r0[4 5 can

(5f9 79) - 1- (B-f#@ ph - 8- (P nzyl)-7-m
et hyl -3- (pyrimdin-2-ylnmethyl)-2-thya- OH
,3,8-triazaspiro[4.5]decane 2, 2-di oy de;
(5f?,7S)-1-(3-fl uorophenyl)-8-(3-isppropoxybenzyl)-7-m
et hyl -3- (pyrimdin-2-ylnmethyl)- hi a-1

, 3,8-triazaspiro[4.5]decane 2, 2-di oxi de; and
(5f?,7S)-1-(3-f|uorophenyl)-8¥f3-isopropoxybenzyl)-S-(

i soxazol -3- ylnethyl)-7-nmethyl-2-thia-1

, 8-triazaspiro[ 4. 5l.decan oxj de;
GRCbATS RIS RUBthat doguTe 4 ThieRads (Crg-pigsulfony] (e
SRARAL RN 1), tthﬁubbeﬁem 1&ﬂfoﬁ Bl §Ily?stuﬁ§n)f1° (@%\C Bréfylt R p-tolyl-
i ndi vi dual’ ‘conpounds descri bed as - 1§& in
tshoBd hnysifersblg dstivem abfout he°G aid é@@"Ca(rpd)neqatfem’oly between about

S0P P PROL e PR aREa i HorBHe PRER a5 Cns appgmenic base

SOMEEHTE)SI ifi 6h BigsiclselvanCRIEP OMKE); sel ected from the
group consisting of:

4- (cycl opropyl oxy)-6-{[(5R 7S)-1- (3-fl uorophenyl)-3, 7-
d'net hyl -2, 2- di oxi do-2-thia-1
,3,8-triazaspiro[4.5]dec-8-yl]nethyl}pyridin-3-ol;

4- (cycl opropyl oxy)-2-{[ (5R 7S)-1-(3-fl uorophenyl)-3, 7-
di met hyl -2, 2- di oxi do-2-thia-1
,3,8-triazaspiro[4.5]dec-8-yl]nethyl}pyrimdin-5-ol;
2- (cycl opropyl oxy)-6-{[ (5R, 7S) - 1- ( 3-f | uor ophenyl ) -3, 7-
di met hyl -2, 2- di oxi do-2-thia-1
,3,8-triazaspiro[4.5]dec-8-yl]nmethyl}pyridin-3-ol;
6-{[(5R, 7S) - 1- (3-fl uorophenyl ) -3, 7-di net hyl - 2, 2- di oxi d
0-2-thia-1, 3, 8-



triazaspiro[4.5]dec-8-yl]nmethyl}-4-(trifluoronethoxy)p
yridin-3-ol;

W@2q0pAXR7YS) - 1- ( 3-f | uor ophenyl ) - 3, 7- di net hyl - 2PQF/tB2009/$1896
O-Z-thia'1,3,8' - 13-
triazaspiro[4.5]dec-8-yl]nmethyl}-4-(trifluoronethyl)py
ridin-3-ol;

b) el bR Rl Shatad 3 HHUCRIPRSRY Dol E B 1§ 2 A oxi d
triazaspiro[4.5]dec-8-y|]ne%hyl}-4-(2-nethy|phenyl)pyr
i di n-3-o0l;

4- (5-chl or o- 2-t hi =6-{[ (
3, 7-di met hyl - 22 ?@?f%mo >
,3,8-triazaspi No[A 5] decN8=

2-{[(5R, 7S) - 1- ( 3/f N\uor gphenyl

0-2-thia-1, 3, 8-
triazaspiro[4.5]dec-8-yl]nethyl}- i fl uororet hyl ) py
rimdin-5-ol;

6-{[(5R, 7S) - 1- (3-fl uor ophenyl ) -37-di net hyl - 2, 2- di oxi d
0-2-thia-1, 3, 8-
triazaspiro[4.5]dec-8-yl]nmethyl}-2-(trifluoronethyl)py
ridin-3-ol; V
2-{[(5R,7S)-1-(3-f|uorophenyls-3,7-dinethyl-2,2-dioxid

-2-t.hia-1,3, 8- . . . . )
OYIGIRSHi T 2. Acas-BID9 dedhymyleal (i ARCTBPb iR TBYg) - Seid

)év_blgiﬁbﬁﬁd&'o’?‘f@ﬂnhula IV can be obtained by treatment of compounds of formula I1I in
;aﬁléa?illz%_%%l_yga]?% %uct] 9%l lomehhyikdis %'yghtuﬁé fldgo5e %m onyiye?nporganic
,3,8-triazaspiro[4.5]dec-8-yl]nethyl}-2-isopropoxyphen
¢) %ééd@ih%‘ajeoﬁrpﬁnﬁdé)%ﬁﬁﬁ’liar\ﬂ[ 4.5] dec- 8-yl [ nethyl }-2-isopro
(1 ,3-thiazol-2-yl)- HO _&
5Td@c- 8-yl ] meEKhyl } - NH sopr o
A3 u‘i);hﬁ‘z—{ di oxi do
-2-thia-1 , 3,3
6-{[(5R 7S)-1-(3-fluorophenyl)-3, 7-di net hyl - 2, 2-di oxi d
) pyridin-3-ol;
,3,8-triazaspiro[4.5]dec-8-yl]nethyl}pyridin-3-ol;
,3,8-triazaspiro[4.5]dec-8-yl]nethyl}pyridin-3-ol;
in-3" -ol;
,3,8-triazaspiro[4.5]dec-8-yl]nethyl}pyridin-3-ol;
triazaspiro[4.5]dec-8-yl]nethyl}-4-oxetan-3-yl pyridin-

5R, 7S) - 1- (3-f| uorophenyl ) -3, 7-di net hyl - 2, 2- di oxi d
dhczpqup@elo,fga}rgorgamc base (e.g. TEA) or an inorganic base (e.g. K,COs or an
SofeB®.gl BMRY, ( 3- f | uor ophenyl ) - 3-i soxazol - 4-yl - 7- met hy
| -2, 2-dioxido-2- thia-1
oF; 4-{[(5R, 7S9)-1-(3-fluorophenyl)-7-nethyl-3-(1
, 3-oxazol - 2-yl) -2, 2-di oxi do-
poxyphenol ;
4-{[(5R,7S)-1-(3-f|uooophenyl)-ﬁ:nethyl-&ng-dioxido-3-

2]n
2-thia-1,3,8-tria6 i rof4.
poxyphenol ; N
6 - ([ (5RIS) e (3 1 uoyBpné
triazaspiro[4.5]dec-8-yl]nmethyl}-3-nethyl-2,4"-bipyrid
in-3'-ol; \V4
Qutferdifnds Is dofffied in formul
tﬁ%§£a5pfro 4.gfgééF%wjy%nethyl}-4-(3-nethy|-2-thieny|
4- (2-fluorophenyl)-6-{[(5R 7S)-1-(3-fluorophenyl)-3,7-
di nmet hyl -2, 2- di oxido-2-thia-1
4- (2-chl orophenyl )-6-{[ (5R 7S)-1-(3-fl uorophenyl)-3, 7-
di met hyl -2, 2- di oxi do-2-thia-1
RISM - CS-f | uor opheny O SJ- di et hyl A -di oxi do™-thia-i -
triazaspiro[4.5]dec-8-yl]nmethyl}-4-nethyl-3,4"-bipyrid
4-cycl obutyl -6-{[ (5R, 7S) - 1- (3-fl uor ophenyl ) -3, 7-di net h
yl -2, 2-dioxido-2- thia-1
6-{[ (5R, 7S)-1-(3-fluorophenyl)-3,7-di methyl -2, 2-dioxid
o-2-thia-1,3, 8-
3-ol;
4-{[(5R 79)-1-(3, 4-di fluorophenyl)-3, 7-di methyl -2, 2-d

-1- (3fl uorophenyl) -

3-ol;
2,2-dioxid
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5-fluoro-3-[(5R, 7S)-8-(4-hydroxy- 3-i sopropoxybenzyl)-3
, 7-di methyl -2, 2- dioxido-2-thia-1

WQ 20848G37azaspi ro[ 4. 5] dec- 1-yl ] pyri di ne- 2- car bR@i/1B2009051896

d)

4-{[(5R, 7S)-1-(5-fluoro-6-nethyl pyridin-3-yl)-3,7-di nme
t hyl - 2, 2-di oxi do-2- thia-1
,3,8-triazaspiro[4.5]dec-8-yl]nethyl}-2-isopropoxyphen
Glith 4 cdrhpdRd 6B ¥orhr]d V8- di met hyl -

H pyrazol -4-yl)-3,7-di met hyl -2, 2-di oxi do-2- thia-1
,3,8-triazaspiro[4.5]dec-8-ylpnethy }-2-i sopropoxyphen
ol ;

4-{[ (5R, 7S) - 1- ( 3- €t I
di oxi do- 2-thi a-
1,3,8-triazaspiro[4. et hyl } - 2-1 sopr opoxyphe
nol; 4-{[(5R 7S)-3% e Z(5-net hyl -

, 3-thiazol -4-yl)-2,2-dioxido-p- thia-1
,3,8-triazaspiro[4.5]dec-8-yl] nmethyl}-2-isopropoxyphen
ol ;

N-cycl obutyl -5-{[ (5R, 7S) - 1- (3-T 1 uorophenyl ) -3, 7-di net h
yl -2, 2-dioxido-2- thia-1

, 3, 8- triazaspiro[4 5]dec 8 yli%ethyl} 1

f{rqt»]ﬁla o @%lfﬁat lﬂyE haloé/enI gl?(y tléél XIY))d}olgen BF; or
fB(@U(QOBK@géanlﬁyﬂz, lrreg)aly(&r ?e g hﬁe%hﬂ; Sh8t, WL ragASRb I8 or rert-

decan

(@R’WS}‘»U}Zﬂ (@yHGJdEx)@lhyaln;(t E- Denzyli memhlybbersz-y{ [ - (poxetharybenzyl),

R e SR PAAT aian

At drly -6 @%élk%}s{lﬁ (fengczm b%ty[l&lgh g?mlty[)l fpkdfé&ﬁ@@t ﬂsatbvmﬂhmlt 10°C
]pyr|d| di oxi do-2-thia-1
-agd glQOp Caga)g@pg@%mbl\:ﬂ E@@l_egn wbylﬁteﬂ@]ﬁ pogd 80°C in the presence of an

Y,
POBLPITERIZKEA G DIPE. 30 e 8 Pt
-2,2-dioxido-2- thia-1
xﬁ,8-triazaspiro[4.5]dec-1-y|}-5-f|uoropyridine-z-carb
onitrile;
§§L§: ﬁgﬁ%ﬁ%@éﬁ&f’1bnn&£%qisopropoxycyclobutyl)nethyl]
2, 2-dioxido-2-thia-1,3,8-triazaspiro[4.5]dec-1-yl}pyri
di ne-2-carbonitrile; and
(5R 7S)-1- (3-fl uor o-4- et hyl phenyl ) 8- [
obutyl)met hyl]- 3, 7-dinmethyl -2-thi a-
,3,8-triazaspiro[4.5]decane 2, 2-di oxi
pharnaceutlcally acceptabl e salt¥s(th
enbodi ment the pregent invenfibn phovi des ne;é;is of

efls

.3, 7-di met hyl - 2, 2-
O—Rq y

treating neurologlial and psyghi atrfi c disord
conpr|3|n% adm pr'sSke ent in ne t her eof
an anount yof a dpnpoupd of fogpula | effecti n
treating sjch dilsordgrs. Neurol ogi cal and psychiatric
di sor der ¢l ude~ut are not |imted to: acute
neurolod?cal and psychiatric disorders such as

cer ebr al f'cits subsequent to cardi ac bypass surgery
and graftgng, stroke, cerebral ischem a, spinal cord
trauter—fiead traunm, perinatal hypoxia, cardiac arrest,
hypogl ycem ¢ neuronal danage, denentia, AlDS-induced
denentia, vascul ar dermentia, Yilxed dementias, age
aSSOC|ated menory inpairnment, Al zheiner's dlsease
dreréingRoms $CChorbal (agymerﬂmih eyl at-pramyl, siso-erapyl or rert-butyl),

TR o SRS e SRRk B R Rybenzy.  aity

schi zophreni a and bi pol ar disorders, idiopathic and
drug-i nduced Parkinson's di sease, nuscul ar spasns and
di sorders associated with nuscul ar spasticity
including trenors, epilepsy, convul sions,
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m grai ne, mgrai ne headache, urinary incontinence,
subst ance tol erance, substance withdrawal, w thdrawal

wo c@aidErat es, nicotine, tobacco products, al cetiDIB2009/051896

benzodi azepi nes, cocai ne, segatives, and hypnotics,
psychosis, mld cognitive inpairnment, amestic

cagnitjve i irment, nulti-domain cognitive . .

itﬁ'%gil' | y,151 e_sin@;ﬁ; Sctﬁlfnf i a,oranxfeétt-k)/l,ltyld.lmethylsﬂyl) or
QRIS LESAK PRI IElY. FbsMudRAiph SRR AKheind Al 5@ fMelefined in
pani c Jlsorder, post-traunmatic stréss disorder,

dbwgs il veto gherpertespomliog seonpamd efdformai d dryderdsglysis, saponification
depressi on, mani a, bi pol ar, di sorders, tri i nal . . .
REIPEERO R it YN PRI TG gy RoCIEnski, P.J. Thieme
egenpration of the eye, enesis, brain edenma, pain,

acute and chronic pain states, severe pain,

i ntractabl e pain, neuropathic pain, post-traumatic

Coparmng theradpove pipgesi thedoliowisg skguldibe setgér s, nar col epsy,

attention deficit/hyperactivity disorder, autism

Asgredige rvagani e tiseconmound oh derotula 4 godldr alinbe repdaned by an ester
rd sing. adm ni Stgrin the mammal an effective

gﬁ%ﬁ#ﬁ Lo 88}898%8%%%#% a | or pharmaceutically

acceptabl e salt thereof. Accgfdingly, in one

enbodi nent, the invention proX des a nethod for

treating a conditime%Jn a ma uch agpa human,

sel ected from HRe_cgndi t N\ons conpyi si ng

adm ni stering a coppound t he r@mal .

The nann&y I S prefer ny/% ma '

treat ment'. “exanpl es, the in

method for treating attention defi Ciy

di sorder, schi zophrenia and Al zhe

anot her enbodi nent the present

net hods of treating neurol ogica
di sorders conprising: adm nisteri

per actih iRy
r's Disease. In

i nvention provides

d psychiatric

g to a patient in
need thereof an anmount of a conmpound of fornula I
effective in treating such dilflorders. The conpound of

formula | is optionally used inconbinatio¥ Wi th
avteréiem, actand R ageras. deSnet imdomatle VH angeRt rapugsente allfydy allyl or

ex | e,. an.atypical antipsychoti a chol.i,pest.er ase.
FRATRYE p S KRt <28 0 BPER R S SR RIS REGon of the
aRhipp s RSt fosfulh NGI:UGEh BYtcoripRuA@tofl folintiRAITt General methods to
zi prasi done, cl ozapine, ol anzapi ne, risperidone, )
eefprmapthse estelr idsprotession estep altave e Peedio evicwed Hn NRIsecting  groups,
@g&ﬁg%g{Pqnh%%%&;@%§%hnclude but are not limted to

nmemant | ne:” ’and su

ol i nesterase i nhibitors include

but are not limted to do ezi.l .and | ant am ne :
Asier g e i e SOt SR iue L ul ety BPlaeRe by @ ity ether
ithdtedH, t.ra dor%guhwb'fﬁirﬁlqra)uma Mul tidrug Resistance

I nhi bitor ( -1 nhibitor), or a cytochrome P450

i nhibitor (CYP inhibitor) imcluding nmpre specifically
cytochronme P450 3A4 inhibigyor. The ipvention is also
directed to a phangceqs' I i On conprising a
conpound of fornué I, gnd Ay Leqlly

acceptabl e carriep. Thelconposit
exanpl e, a conposithafl for'treati a condition

sel ected fromthe group consisting of neurol ogical and
psychiatric disorders, includiggg but not limted to:
acut e neurol ogi cal and psychiatric

wherein PG represents a silyl protecting group for an alcohol function such as a

tri-(C;-Cs)alkylsilyl  (e.g. trimethylsilyl ~ or  tert-butyldimethylsilyl) or
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25

di sorders such as cerebral deficits subsequent to
cardi ac bypass surgery and grafting, stroke, cerebra

w0 sobani3z9 spinal cord trauna, head traunma, pePCTIER2009/051896
hypoxi a, cardiac arrest, hyppal ycem c neuronal danage,
denmentia, AlIDSIi nduced denentia, vascul ar denenti a,

ARG oSS it GUioRY BT U D erispgeton st

|V?6L§& alllosetng rr@a%h%n 0P el BinpaaRRELorfEtal INARATID Yvith the compound of
cognitive disorders, |nclud|ng cognitive disorders

desodi alfied (geinttal sndrth«zctspm enifarnandchipalt@ans diasortgen sreviewed in
opat hi c and dru on's di sease,
ntg Ibgrgrgﬂ%ss Clﬁﬂ%( ﬁ]ingo?ﬁ ﬂ@‘@ iated with nuscul ar

o SR DL LSS 8 SR LEPOY A S laced b «

Qﬁﬁﬁmfgp&ghgﬁaﬁce substance wi t hdrawal , wi thdrawal
om opi ates, nidotine, tobacco products, al cohol,

benzodi azepi nes, cocai ne, sedatives, and hypnotics,
psychosis, mld cognitiveq npai r mentf a t[GHﬂ
cognitive inpairnent, mnuljtidonmain oognltlve _W\
i mpai rment, obesity, I'xophr ¢ anX|ety
general i zed anxi ety difsords 2 y der
pani ¢ di sor d8?TPast tic s di sorder,
obsessi ve conpul si Y di sorder, nood di sorders,
depressi on, mani a, bi pol ar dlsorders, trigem na

neural gia, hearing |loss, tinnitug, macul ar
degeneration of the eye, enesis, brain edema, pain,

W&nqp% £NHGHA 19%&&15*%%{1 W%?@s@fﬁb R protec‘%lng group for an

intractabl e pain, neuropat ain, post-traunma
pddohpl fuacton/ e.glys Ialkry@]yhpr dﬂaaéepik}dlsliyirgﬁmsuchas cinethghsilyl, rers-

n.d |C|t/h tivi |sorde auti s
RebPipsnd i o @k e B Pumbutly B SBr aibichp Saiebim eppropriate
CRPRIELA g;te@d«%ma%%w Mg AdcEéd BF teV@nBHRHN bf $érmula Vp with the
conpound of formula | or pharmaceutically acceptable

sampotiie oé oformaladVa (9¢tmr¢’ra@@tlnpds: éblgﬁ@t@e@tcabteectlons have been
oSiti L. a . corrpri Ses
TRVEREE i BB RoARY BT, atichBk PﬁoWemet”Q % Com bl tor.
L P O e S %g'bfh a%ﬁi(ﬁ RS fnotegion step is required
Zb BB HAREs t%'}%ﬁ%ﬁh%ﬁch RlaefGRPARE bebi %@%Wéa%eprotecnng groups,

quetla ine, aripiprazole, paliperidone; such NVD
; Bt a@hmmst 619940 urkeseputforartee naases ivrHer el Ro is BF, or

AT O

Abdrkeipi ations and Definitions TABLE A -
Abbr evi at i onsS- HYDROXYMETHYL- OXAZOLI DI N- | - ONE

DERI VATI VES FOR TREATI NG BACTERI AL | NTESTI NAL DI SEASES
Thergempewsls o formpdnd ithi ipined rayt Helogsed. de @avergdnnto their salts,

an(ﬁn&mg Pt %Maﬁmﬂ&dl@' aﬁc%pt@cﬁg Feg%r i vatives for

preventing or treating rntestinal di seases which are
caused by dC ostrldlun1d|ff|0|le C ostridium
Begpdest mhegers thr c@hppings of doouda dure obtaingdrin ghe ferhy af mExtures of

f. do d di ff d tridi f
on: gty BlecTetibrais SHE o5 e aGr SRR S BOWRIG e Silgd in the

art @é.2r BN @Fmafibe aAE GeParfIYmeo fdiatt RBER it Xt o PP hohgbgraphy over a
strains is often l'inked with the use of antibiotics.
chiral stationary phase). Whenever the compounds of formula I are obtained in the form of

mixtures of diasteromers they may be separated by an appropriate combination of silica gel

chromatography, HPLC and crystallization techniques.
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Among these strains, Costridiumdifficile, an
anaer obi c, spore formng, G ampositive bacteriumthat
WQe@dnses3 t wo enterotoxins (A and B), causes nRCT/mBEI/051896
di arrhea but also nore serious intestinal conditions
such as |ife-threateni ng pseudonmenbranous colitis. It
i's curggﬁély t he qgit‘cpnnnn‘souyce of infectious
e apas senshesisgR@medigleyer m care facilities in
the industrialized world. Over the last years, its
Pragasdfiengend @ up@bepehNely increased and is now a
significant clinical problemin North Anerica and
Europe. The risk factors include prior treatment with
Thewomppwad of forpda dhdan koo abieteil sad hy dregenatiop safethe compound of
fo %ﬁybhing frome.g. cytotoxic chenotherapy or organ
ransplantation. The current treatnent for C ostridium
difficile associated diarrhea (CDAD) is either
vanconycin or netroni dgz2ol e. -
hi gh rel apse rates arejobserved
toxins and spores iGN
treatment with vancpmnyciN—of 2
addi tional fagor & onot e\t he/ ener gence of
vanconycin-resfgﬁhnt Ent erococcus spp. (E. faecalis
and E. faeciun) and StaphonQﬂ cus aureus strains (VRE
and VRSA respectively) in the @Ut (see WN. Al -Nassir
et al., Antimcrob. Agents Chenother., published ahead

ové@fa fIbldnc@N cABlyAuth ad PARMiunFot B8 GNn afoal in a solvent such as
TH%ran}p05|t|ve cocci that are normal inhabitants of the

adtaQdl ar BAthetwigent (hcand 445Gy &y hydrpdysicefningiresgnéseefonlution of
i.gni fi cant t hoge C b endocarditis
HEf PRl SEREQPAUAPETIEE SR C o ERSEER I kel once

acquired, intestinal colonization by VRE can |ast for

Propaddtfon,of sies stimp@uads & foeagnyioi r for potential infection
of the colonized patient and for the spread of VRE to

ot her tients. can appear as co-jnfection i
The,eRmpayngs Pﬁ%é@p@ﬁfﬁaﬂa?e@r%pafeﬁ aéisrl@ma@.ze%m%che@ﬁﬂﬂ}ﬂr%ﬂﬂer-
cause infection in certain high risk patients such

ashaenmat ol ogy and oncol ogy patients, patients in
intensive care yga{s, elderly patients in |omg-term

caigichasi i tive atieats who rquinggw§oli
trangpl a .+ Th i dere Ts™a nee or o)
Ha-eat for casesno By and r &l d ect

particul ar by idigrifying conmpounds with strong
activity agai nst difficile that significantgf(
reduce the toxin | oad, the production of sporesdland
whi ch gyercone VRE while having a m norgj.ppgct on the
commensal gut flora. WO 03/032962, WO %Qb%lgg%%Zl and
WD 2005/ 058888 di scl ose anti bacterial cofrpounds
cont ai ni ng an oxazolidine noiety and a

| - cycl opropyl - 6-fl uor o- 4- oxSdheedi hydr oqui nol i ne-
3-carboxylic acid or

-cycl.opropyl - 6-fl uqro-4- -1, 4-di hydro-
In SR Edann g 17 el oL kg pid eI BaRalsare & gfore
conmpounds of fornula | as defined hereafter and their
Th@BéhPeLsds bf Armaf MVivhdreMareis lse)gnimsewir%uakg, SEFReFdRGHYI or aryl
_in PCT application No. PCT/IB2007/054557. Vari ous
like rbeyeil wemtiolydfcanths etivinerd (Tehemeel)pes dhe sempeynsisfafdormula 114
L)... Ascor di i1s.fi ' i t t
whinCRE PR 2rehRidt fihy e bl R SR chighidy BT FR8Hee of an
orgahieakdisudh ias TNAOIH aGldlveanshich ak DM@ THObettvbBén -10°C and 50°C. The

pharmaceutically acceptable salts thereof, for
cO a ction o € compounds Or rormula
BPRPEh Of HRyMBY Iﬁ’pea%n Ay Prepied thyygpction of the compounds of formula VI
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di seases which are caused by bacteria selected from

Clostridiumdifficile, dostridiumperfringens or
w@Ge@phgdiacoccus aureus. The fol | ow ng par agr aphGI/IB2009/051896

provide definitions of varioys terns used herein and

are intended to apply uniformy throughout the

.specification and cl ai unl ess_an ot herw se_expressly
Wl@éﬁé BRETIEBFY P IBH R o éf?ﬁé%&?@rprwnﬁ%ﬁ anic base such
as HEAIRIDIPEA. bel D&t AP M anB1OYRN d Nblvent REGVAMF, BMF or NMP. If R?

~ "prevention" used with reference to a disease neans
is beénizlibrthe ratbosglid adids e $erndde d11n atan dee liberatedt dvsopplang éntstandard

or,animal, or. that, although the anina]. pati.ent i
progrdiify dn diySiie it SuRlebithHounsy KTk Ry hrr bl gi9o0) (e
hydrbgerdltis€ae@ PrE€). ei t her reduced or absent. The term

“"treating", "treat" or "treatnent" used with reference

to a disease nmeans ejther that said disease is cured
Prapgratioe of #hd enogtdsafi/arula dr that, al t hough the ani nal

or patient remains affected by the di sease, part or

f ' ' Kk
TR R RIR, € e e P 1 SR R BeheRr
salts" refers to non-toxic, inorganic or organic acid

and/ or? baseFadditioqoﬁay5§. Ref er ence Egn be jmadeofClln .
" Salor%gg i o%%rudmig& I nto~ 3 "{) N—PG
Hé;@éﬁy, 33,/ 201-2RPT tern1"hah@g§$l/re 0
fluorine, chlorine, bromne or iodine, and preferably

to fludtine or chlorineX Unless used regardi ng X
tenperatures, the term "about" placed before a
nunerical value "X' refers in the current applifcation
to an interval extending fromX mnus 10% of Xiyo X
plus 10% of X, and preferably to an interval rxtﬁg@hﬂg
fromX mnus 5%of X to X plus 5% of &Zjln Re NH
particul ar case of tenperatures, L?e ferk ouf

pl aced before a tenperature "Y' refefs in the current
application to an interval extending fromthe
tenperature Y nminus 10C to Y plus 1Q0C, and V
preferably to an interval extending fromY mnus 50C

to Y plus 50C;, besides, roorgdnefiieey ature shall nmean in
the current patent application 250C. ii) Preferably,

the conpound of formula | as defined in enbodinent i),
Thercomponadseé datmelal My cair depphgingd sby tdeprasscsige | thg; ggmpounds of

for%hla% Ghiked f’@?re{ﬂgﬁgﬁg%iaﬁﬂn@ rottéc%i‘ﬁ% ggcﬂl'p Qfndi karogg??arbonyl (e.g.

seases assocCl a h ent er ot ox nrc strains ©
Bo&), bstzyilakyaanbdnflf (eq. I&hzE ABoc bdbemmypeGémeraigeethody to perform such

St aphyl ococcus aureus wi thout increasing the . . .
ProiRgHBRHERGIT Y S1a5EiTES Sy S ROP R EnEn Patinbesp GEwigurd in Protecting
groﬁifﬁ,@oc‘iéﬂsﬁi@?.]?} tHhiend 01994\@ re preferably, the conmpound

of formula | as defined’in enbodinent i), or a

pharmaceutically acceptable salt thereof, will allow '
Thetérapaungde op f‘E‘UE‘Xﬁ Kbpapbe ebtaiacdrbntcasfing p gpmpesndioisternsels 11 with
associ at e .t t er ot oxi gefhG,StEai n f tridi
e RFRELAET b0 ST YRR RO TRSE B8 AR A Tor
lik@ph&iys oapctolye doiChy @¢hctifig h@dngnae Rif fatnngn 1DvitMREe iddrresponding

the gut. iv) Preferably, the conmpounds of formula | as
epaxidas lstivech fipmethe commppwelsra foumyly . Said poxidss qapde obtained from

i . e g il .
T s L
basofsufloasmiiEA, pyradinelef DB&Uoi an moezaofc b ewbhnBrK £ 0s)intacsolvent such
as Wh’ etgé %Hﬁ@%ﬁ%\?&%ﬁﬁ ééqglllcl XOO%C. %%g tcgr?llpoeurls’(fjs‘lotf%ortrnm ariov]:/l’lerein R

is H are either commercially available (e.g. compounds X wherein PG® = Boc, n=1 and
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vi) According to preferred sub-enbodi nents of
enbodi nents i) to iii), the conmpound of formula | or
wo e@Ipbariaceuti cal ly acceptable salt will be BE/EB2&@H51896
from -19 -
1- cyclopropyl b fluoro-V-{4-[2-fluoro-4-((i?)-5-hydrox

y y| - 2- ox di n-3-yl) - .
R R st eeamyes & W@ﬁ%&yowpéwﬁsaf formulg 4 whereisBG" = Boc, n =0)
or éatf‘béjﬂngél'éj ﬁsoe}ﬂﬂélﬂ&i jaR&-03: %"%Hﬁﬁ%l}z CthaCbfp ounds of formula XI can be
1-cycl opropyl-b-fluoro-V-{4- uor o- 4- ?) - 5- hydr ox
obtymed foy| re@etmmoefotha zainipdiund 3)f yfbr)mula IT with the cornpounds of formula X

xynet hyl .- 4- hydr oxy- pi peridin- 1-yl} -4-oxo-
Whgeng %3§P%¥T%4?%T¥QbﬂF%9EW'ine- 3-carboxylic acid; -
1-cycl opropyl -b-fluoro-V-{3-[2-fl uoro-4-((i?)-5-hydrox
Prpiaddiyl of 2 A/ S Ty ) -
phenoxynethylfﬂg hygyg;y pyrrolidin-l-yl} -4-oxo-
4- di hydr o- %Plnollne 3-carbgxylic acid; and the
%wama%iﬁ P Mephsisine Rs o t ydigspe dic ofjkit) are commereially
re k- ment sy af
avdblr%gl% Cfg gorhﬁolgﬁtatg gfhlglfe? ,% ¢ ;}ﬁg{ i%lrrpglulggpk ;llél)rhn/fl% or F[t or Y =F and
R’ Wz,pd)'tam‘lmmmﬂs odktein Accapt ¥bt €1 sadl iR H obEt). The cornpounds of

opro
forgiufy §1 IR 4C 15 OGS QE Gty Fidoniiestyfiom sgspgounds of
forﬁP&P&Z o1l @h&redr W) isPACRQSYITRE Y| WO 88/07998. The other compounds of
4- hydr oxy- pi peridin-I|-yl}-4-oxo-1, 4-di hydro-qui nol i ne-
forguikraY besybie th?amctia@prdangmeatmeimﬁd&ads fromaoepoandseof formula VI
salt 1ﬁ§%eof.viii) Accordi ng to one aspect of
ts i) tovii), the present invention wl|l
relate to the conpounds of formula | as defined in one
Pr&ar@rnagihesingpoundd 6 f¥imgla VoF the pharnmaceutically
accept abl e salts thereof, for treating the |ntest|na
di seases re caused by. bacteri selected fr
Th %P%P‘P‘P’&‘ﬁwgwf XH gan ky @%’t‘lfl?‘ﬁbhﬁ? erGoRteHadsy dormula V or,
A 0 etd
K g il Vo B A DG PR R R e iunds of
formalaa¥ Bas metibesly gia@mmemﬂhaﬁwmrasemsa@dhpamme gnrnetthyl ethyl,

f emhodi { t i), t
" pg%y e ErEs v s kBrEy O BB e B cgrigbenay! o
rRURESeR L, BT cauBRiN EOBIALA NI LBl Rimcthylsiy)

élnot ab %/ toxin pr oduci ng straln Clostridi'um
or kylgily

afyl(Ci- Ce))i heap rai-hgtyldplengtsHeb, umiphthagsp@ctcomiltlons as those

t he res nt _inve il
aesFIPRE 0T 31 riabiyh e B or e e s porgpqunds of
forfilul £VIR Qﬂthﬁf\%ﬁhﬁ)ohﬂdstcﬁ" fytrhyla VQlaré bs%dpﬂ@rd@f‘cﬁéﬂtlbﬁ atdpYean be carried
acce able salts thereof, for preventing the
outiakice dcicaupling 1sedi98s whi ch are caused by bacteria
selected fromdCdostridiumdifficile, Costridium
ﬂpg s aureus. xi) According
Fr gh%%@ efer egﬁ%sgﬁ%%gggggﬁbodlnent X), the present
invention will relate to the conpounds of forrmula | as
Theledmpauhdiof fameloV 1 wiobié oeainsd adcordngid WO 2004/0fk6221.
pharmaceutical |y acceptable salts thereof, for
reventi the inte al seases whi ch are caused by
Pregag FWlé?%Z(ﬁWFVV%S é?gtly by a toxin producing
strain of C ostrldlun1d|ff|0|le). xii) Preferably, the
Th@ aiohthﬁds r(bfV\ﬁbhﬁhllat ITe dant BstdbigsiheditsedsmbteoBs io¥nNE&sMpdunds of

i ments i) xi) are intended to be prevented
formum X&B pabh @gt l’zy tredieriofine rorseshending Bopipktteeted epmpounds with

TEW J'rl'l!)y hydrogenation of the corresponding Cbz protected compounds over Pd/C.
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antiviral therapies, patients with an
i mmunoconpron sed system such as cytotoxic
W@ b@a0sd3zy apy or organ transplant patients, elREr/IB20§E51896
years or ol der) patients, or,gatients of intensive
care units or of long-termcare facilities. xiii) Yet
anot her in errbo(? t of this invention relates to a
Propet sl bhesiospemt Srg?f’rm‘t?éfatl ng in a patient an
i ntestinal disease which is caused by bacteria
Thé 8dB561Rds b I8 cha 8 Propgiict friomh 1R m&hPRdeht dbdNBtives of formula
perfringens and Staphyl ococcus aureus, said nethod
XTcasrspmingarizgd trhBchgoheinhieseafigti on to said patient of an
effective amount of a conpound offornula | as defined

| e of enbodi nents | to vii), or of a [CH
E[ #ﬁ‘&eutl gally accept t]_\salt of such a coF'r% 2 N —pG?
861 om—suffi cFedt toNpPeVent of tFess
naI di sease. xiv) ferably, the nmethod o

errbodl ment xiii) will alloweffective preventi on qr

tredt‘ment of diarrhea di sédses associated with**

ent erot oxi genic strains of Costridiumdifficike,R =so,R’

Cl osttridium perfringens or Staphyl ococcus aureus

wi t hout increasing the concentration of

vanc i i i i — XV)

More preferably, the nmethod of enbodinent xiii) wll

al low effective prevention of.hhat ment of diarrhea

di seases associated with enterotoxigenic strains of

Clostridiumdifficile, dostridiumperfringens or
ThStappyunds o€ &umu@)(éuse dhreccongubuods offoafhulaé wherein R' is SO,R’, are

in the XV

ion of VRE i d| ng,t o
preg@Ba o he asatting Prirpyndoot e sk B AMRing he
sathd MRMHOUORs for the€b@hRrdi¢h 8f BRhPAMIObf tfdh%ﬁﬂé Ng, iflo @ompounds of
patient an intestinal disease which is caused by
formaba Blsi &ogwbeedsef rrywe Ko sithdr drunabtdingd ifeint he known methylidene
strigi rf ngens nd Stahloc ccu Beys
denvaﬁ&e et %lodmglgan”pjrqls? ﬁesea me rﬁlﬁs/t Y a?)l onat g%s Lb(?hzyl Boc or

berglox@edrb@fyl an sed fthMQO@@MnEPOBS@)ZSQ ng@otHdde Ofherein n=1 and
formula | as defined in one of enbodinments i) to vii),

PGor behzyd, dbrer reldielyt e areymeeddpt eiffice 8wl esnypms (jeroxgde catalyzed
t
oG RRRAujob e LML LS, (RS bl Epyion wing

ADagRectord) 8o i JXXi) ChéheSql GB)%ISD 110y €948, (IlheWohipounds of

relate to a nmethod of treating in a patient an
forptacXe.iigathe gpgwids demrddFom somaandy 0&59701@1’(535?(@@6@ obfpined either by
| Qggg
int oflécﬁla(kii ?13%&3(?3??% of P%ISISOU?(@%( Io?) wla n\%gﬁtagqg& ?ILIC base such as
K)@opectNafl @nhodirgamid dasel kich 40TRA) or tIBUploegntpoxidation of the

in ent| ate to a petho prevent i in a
mehyfid 3%»1?\{3 E@*@@?é PP ynd 9k rmfacﬁlh wit ]&éﬁé%ﬂg?uc}l as MCPBA.
Alt@ﬁ%ﬁ@& 1% S&k%d f reoih§th ORL  d-ghi U dbd fdvedih& by reaction of the
ostr pertringens and St aphyl ococcus aurgu
corwpdndmg hmj demmpives (cogimidreiabheheminst 0 a iloemdtRG salbz or Boc) with

wif St Pnd iRty Bl pb RS PycStnsey Pl yun alkal
hy(ﬁ[)xﬁg sAcPRPHSBGRIH hGdddide %@?Bhﬁ%leetﬂ%ﬂh af M bBtween 20 and
onpound, for a duration sufficient to prevent the

100°€t s tdepraibed is easlen. xihen. Socotl@bRy Ko 18¥e | préetst Ferdahedron Lett.
diment xviii), the present invention
09%§f3§ Eﬁ&tﬁﬁ? a method of preventing in a patient an
i ntestinal disease which is caused by d ostridi um
difficile (notably by a toxin producing strain of
Costridiumdifficile). xx) Preferably, the patients
subjected to a nethod of one of enbodinents xiii) to
Xix) wll be patients treated with other anti biotics
or with antiviral therapies, patients with an
i mmunoconpr om sed system such as cytotoxic
chenot herapy or organ transplant patients,

H
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el derly (65 years or older) patients, or patients of

intensive care units or of long-termcare facilities.
wo00p/13879 a further aspect of this invention rECHIB2E0%51896

the use of a compound of foryula |I as defined in one

of enbodinents i) to vii), or of a pharmaceutically

acceptapl e salt of such.a conpound, for t . :
Parkigtiat a@gef_flalea?s o e CHHRMET FROERR nife 5&@%}% Fgpmples, which
serld RATu@MHtd ML ERLnNG) irfinsRaRe i DitEdut 'li%_liﬁﬁ’g'ﬁ_@'g:g@( in any way.

bacteria selected fromdostridiumdiffici
Clostridiumperfringens and Staphyl ococcus aureus.
xxii) According to one aspect of enbodi nent xxi), the
tpénvention will relate to the use of a conpound
E)géﬁig?ﬂ%$a | as defined in one of enbodinents i) to
vii), or of a pharmaceutically acceptable salt of such

AllxcmpbRaudarcisedted hec@BAfaackHER @ pRepidiveaIBDC investigations on
intended to treat an intestinal disease which is

norgglisd dpkapeh are eprioraef ebtivg RPEnSCbesadr icalugms. Analytical HPLC
invgét{gfa{igﬁg afe ng@krd' o%lt . (Rﬁ%lfeﬁf 1ﬂ&ﬁﬂﬁetﬁ§%ﬁ§%9&|@¥ﬂr&% RFEYS min and
aureus.” xxtri ccording to one preferred’ aspect of
~3 e mhiadespeotivelxi Unlesst dikerivideesdtediahe dilaeaindicatet dod®i$ ¢ovrespond to
be treated will, be caused by ostridiumdifficile i
the(wamam%fs BMAH oxiith prgdaieth QgsJ“t/T Qinugh)- dnJIMR gpssike. coupling
cmﬂ%%&i }gg%@n§¥'%) According to another aspect of
enbodi nment xx.?j the present invention will relate to
the use of a conpound of fornula | as defined in one
Stapflard xoktiupemeeedine: t o vii), or of a pharmaceutically
acceptable salt of such a conmpound, for the
Afteadilitdat i the afppeopriatti @gnesitert s@nctecbspandige Eembplanext), the org.
i nt.estinal di sease which i aused by bacteri :
phasgia SERAARA G CIBNTRIRYY IeS Y id) |W@,teyrc&@s@rel?edﬁanﬁase of reaction
per?(ﬁ’ﬁfeﬂ'iﬁ‘ d8NRrARLbRE SRt ?&g%‘é@HaWPﬁuér DM@ég tl@%ﬁfb‘meﬁglq. layers
to one preferred aspect of enbodi ment xxiv), the
arei nckestashal wahgbasané noleadaded do perfome tenwerdkupi The bembined org.
caused by,.d ostrridiumdi£ficil tably by a Xin
PhaFo e R SPRMEEP Bhstiirt-uheiTR R Kesvpplgt fder reduced
preBhugd erably, the patients for which the nedi canent
manuf actured according to one of enbodi nents xxi) to
xxXv) will be intended will be patients treated with
Stapdard cheomatographycyoesduid: t h antiviral therapi es,
patients with an i nmunoconprom sed system such as
The ytusiconiteriglhisndissdobred pyp the noingawm tafasiepit dsac gratcspertdéng Example

R T AR I S N T -

unde¥Yéduke tdues. aspect of this invention relates to a

met hod of preventing or treating in an animal (e.g. in

a dog, a cat, a pig, a cow or a horse) an intestina
Exﬁ'ﬂ_n?l%_aﬁe 158 4% R0 _-dl_ﬁﬁbﬁf-1744—"[_ﬁiiﬁn@ﬁr@-d-(Elépsnh?dpﬁyﬁﬂéihﬂm-oxo-

difficile, C(lostridiumperfringens and Staphyl ococcus
oxmlléms?-yl:)aﬂtﬁnnémgﬁlyﬂ&rgydmxmg)lperedladhyl}'r%oml,i4cthhyd>r0-

sai.d gnj f .effective anmount of a conpound of
q“P@PHﬁ%ghPB%@ﬁﬁé%ﬂhed in one of embodinent i) to vii),

or of a pharmaceutically acceptable salt of such a
1.i.c@ypdiflyorbot-hadrdur-phdn®h-skifdr-bxnntyoeatolidat 2-bhe

i ntestinal disease. xxviii) According to one aspect of
A ERARnMRITt (RXYi(U-bentiexyP5-Em6ftt phdiyBIR-hRitovyrhdthyledx@kélidin-2-one
to a nethod of treating in an anlnalé§gvag}|n a dqgj a
(6., MY agecsiech WhapeEsOGR 1) re SRIFRIKOM Geaodld mi) was
' 14S ILa. select 0 ri dicu
By AP GREG Yt SR B B PR R i
aureus, said method conprising the admnistration to

said patient of an effective amobunt of a conpound of
formula | as defined in one of
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enbodi nents i) to vii), or of a pharmaceutically
acceptable salt of such a conpound, for a duration

wa@odobiigazent to treat the intestinal disease. XRERYB2009/051896
Accordi ng to anot her aspect_ff. enbodi ment xxvii), the
present invention will relate to a nethod of

VOB 9p0d HORED) Dbl fhaedis S8kd i BN BeleTtals were
colkRKAH MMaRAL 'éﬁde%lﬁ? h &l eehofyiam & LM Sk UBlid.

difficile, Clostridium perfringens and Staphyl ococcus
'H NMEL(DMS@A@IS ppihads Cman) Si.Gdig(nt, Hél)adl i ndd tira8.Bom4t IH) 3.99 (t,

=20 a6l ol réeﬁg i I e o T ba it <37 80 Ay 7.08 (dad.
1815, 0f6. 8 PNARESUL Fa11KS agcens abkeoplL of Such a

conmpound, for ‘a ratlon suff|C|ent to prevent the
MS @Sdyt228d1 di sease. The intestinal diseases intended
to be prevented or treated according to enbodinents i)
1.itt of-gxflixgro of (RN Shytironemt ihoh2-00ompki28d inol-ab phebxane tig H ;
colitis and seuzonenbran us colitis. Preferably, said
4-hy dosgvineaing: seyde¥ligiacrd Z)élaﬁiéeéd by O ostridium
difficile (and especially a toxin producing strain

A @ﬂut@l@tlmegp@m@tgﬂflf(ll &7|g§)an¢ﬂeo>q%gza5mnto%[5]@ctane -6-carboxylic acid
be&gﬂkdﬂér q! Oé g)rlq{agé&e e?l%:érgilﬁr%{]&telsjgl ?’E@%ﬁj%&’% d{sg&%ﬁ & DMF (15 ml)

ancpﬁrm@jﬂwth MNagOO} ON16\g). IThb ﬁuiﬁlﬁ‘c wishcatcaudt @00°C overnight. The residue
Admi nistration _nay be dail one to four

obtgmedd >grfcerowoﬂsélly (le\%bg@s pHIE Jéln]tEA( @nd ’616 soli¢h s éggecsyed by filtration
an@%ﬂlﬁéml@tﬂ wakh&Nefth BA &n¥!1 &, ‘Qﬁgllﬁllﬁr/? dZ 5% Q?Q‘ﬁgg‘%tﬁﬁd?&aé%elge solid.

ni st atr on doses of a céonpou ormul-a |

Hdﬁf/IRn(ﬂiMS@d@r&pmh) eh‘ﬁ)’btﬁmrréﬁlt),s3 |1)1 (tn) 2\H)r )5 54o(|rn ofH)z;\ 3 64 (rn 1H),
armaceutj cal |

th
3 T8 d0datah h et by S Eh-dht (3. pipsiciRan bith. 505 (o3 FNS.16 (.
— r r [ p e aty-a nt between
o R Ty 2D LSRN S S T e
Mt e @20t | caI |y acceptable salt thereof per kg of
patient body wei ght per day (for exanple an anount
1.iloetrRyeR - Auao - - nuiroty-gipemandyloferioqy)ipheyl - Okydroxymethyl-
pharmaceutical Iy acceptable salt thereof per kg of
OXCHQW 8mrotody wei ght per day) given once or twice daily
for a duration of 3 to 15 day sAé\éor exanpl e for a
A shypensiosnofointeymediatedl delys) einl EARdc@Hprlolr it ml) wWarehydrogenated
r o r ut | n
ovdl Podqg E?]Itjg@gf 'ﬁ“li;é) Ql% ?Ws?q% %vag gé%t ({r:: %}3&?? %n;()i e fcg{Mﬁ{ aQ Hiltered off.
The rfb@@tb eaxt Svdpprat€d Mhdex Ieﬂudehqrre@aﬁarhffcﬁhﬂglm cgem9&blyeeld) of a
salts thereof can be effected in a manner which wl
Ylb)éVP%‘ﬁﬁiqrr ar to any person skilled |n the art (see for

L9 S 09l T X A0S 208, FEohi D iy i 53

J= Ma)mfzapnmn); 31@6 (cﬂcpubcl 3. shez:lo bm)LBnpl(m,cmy; 3\8()I(Im ame) £05 (t,1=9.0,
% a? he descri bed conpound
1 Griral D). 165 |t Ao ) S e Depoatiia Bl t s,
NHP I g by in conbination wth other therapeutlcally
uabl e substances into a galenical adm nistration

fornrtogether Wi th surtable non-toxic, inert,
t herapeutically conpatible solid or quuid carrier
materials and, if desired, usual pharmaceutica
adj uvants. The conpounds of formula I can be
manuf actured in accordance with the present invention
usi ng the procedures descri bed hereafter. PREPARATI ON
OF COVPOUNDS OF FORMULA | Abbreviations: The foll ow ng
abbrevi ati ons are used throughout the specification
and the exanpl es: AcOH acetic acid
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AD-m x a 1,4- (dihydroquinine)phthal azi ne, K3Fe(CN) ,
K2CO and K2GsO4. 2H20 AD-nix b |, 4-

w@ eiobAtaiizequi ni di ne) pht hal azi ne, K3Fe(CN) , K2QOBBI/md09/051896
K20sO4. 2H20 Al I oc al | yl oxycagshonyl aq. aqueous Boc
te/t-butoxycarbonyl -BuOK potassiumte/t-butylate Cbz
benzyl oxycarbonyl CDAD Clostridiumdifficile

1.12SBeEdIeBropyIH-AndrHER! P16 CNY(R) BLIdIRS: yWiRiHy 6 2 ChSloxazolidin-
Ainical Laboratory Standards Institute DBU

3-Wgeaparstiyéy Esimxn p@etidite & - Eaeo- DM BT ridofroiseHigsboxylic

aci? AD di i sopropyl azodi carboxyl ate DI PEA
L/ -dii sopropyl et hyl am ne DI\/F L, L/ -di net hyI f or mam de

t.h X} ace
ﬁl?olystmnngﬂf’] tF%]ﬁ"gidﬁ%% Aol &)Ogén%l, hyfl},l%rrob 5 8}’(5?1?8@’1 6-fluoro-1,4-dihydro-
4- 05139553" @ﬁi%lﬁfeb@iﬁo@glc dﬁcﬁﬁdrbﬂ diaSpaycoh@PMxs@ulil @g; SidiRFedodccording to
Et Odiethyl ether FC flash chromatographyh hour Hex
WQSW@QQ% mds@llbliyhc(éﬂ@ et nrbﬁNMBa(tZ m@dwe%gtutrﬁb ateﬁﬁ%@:tfmb)i h. The
50% ezolid-resj CN acetonitri
reaflion BT oay ey it Goleh ke FimnE FMieebigfs Vo #hen up in
SMCHOE @NMSOH B nblp ahdBiiked. TRClcQItiAE sAlidWal cMILRY by filtration and
mnimal inhibitory concentration to inhibit the growth

wagfed ygtiolePHstoragions 2 AL (Aetenildil) ofi sy allewi splidnt

1 SRR HRSEG R L Beriom Wi Pl ds WY 128, 210, 195 (. 20,

3. 33\(/r ggighy'hvl PYIN Q| AFeh Bos'ye(rﬁJD§H§3 Dp1igal J densi By3, nBasredm, 2H),
3.09 (s 2H), %6°Eth 9(? lH) 4.69 (m, 1H), 7.24 (m, 2H), 7.60 (m, 2H), 7.90 (d,
J=13.3, 1H), 8.66 (s, 1H).

MS (ESI): 585.9.

Example 2: 1-cyclopropyl-6-fluoro-7-{4-[2-fluoro-4-((R)-5-hydroxymethyl-2-oxo-
oxazolidin-3-yl)-phenoxymethyl]-4-hydroxy-piperidin-1-yl}-4-oxo-1,4-dihydro-
[1,8]naphthyridine-3-carboxylic acid:

A solution of 7-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-
3-carboxylic acid (166 mg; commercial) and intermediate 1.ii1 (200 mg) in NMP (5 ml)
was treated with TEA (0.32 ml) and TMSCI and heated at 85°C for 5 h. The reaction
mixture was evaporated under reduced pressure and the residue was taken up in 5 HCI in
MeOH (3 ml) and stirred for 30 min. The solution was evaporated under reduced pressure
and the residue was taken up in EA. The resulting solid was collected by filtration and
washed with EA, affording 271 mg (78% yield) of a yellow solid.

'H NMR (DMSOqg; & ppm): 0.89-1.27 (m, 4H); 1.78 (d, J = 12.8, 2H); 1.90-2.04 (m, 2H);
3.53-3.88 (m, 6H); 3.88 (s, 2H), 4.06 (t, J = 9.0, 1H), 4.42 (d broad, J = 13.2, 2H), 4.44 (m,
1H); 7.11 (m, 2H); 7.55 (d, J = 14.5, 1H); 8.05 (d, J = 13.5, 1H); 8.60 (s, 1H).

MS (ESI): 586.8.
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Pd/ C or Pd(COH)2/C pall adi um or di hydroxypal | adi um on
charcoal PPh3 triphenyl phosphine rt roomtenperature

W@ 2009/13@tur ated Si 2 silica gel TBDWVSC PCT/IB2009/051896
te/t-butyldinmethylsilyl chlojide TEA triethylam ne TFA
trifluoroacetic acid THF tetrahydrofuran TMSC
trimethvlsilvl chlorideGeneral preparation nethods: The
compounds of fornmula | can be manufactured in

Exﬂﬂplﬁ&laﬂC@cmﬂrbpylt@ﬂﬂﬁﬂSM(RS)FBL{mnuOfb ba((la)s hmyﬂ@thyl-
the conpound of fornula || Wi t npound of
2- 0?‘8%?‘&“1‘!‘13'3[1} phepsyaethy] aﬂwd}&oweygghemﬁ&&%o-

f al kyl sul fonyl (e.gq.
1’4%39%02%';“?2&%_5%3@?’&%grgdisnzst hy?/sul fony?/ oE )

aryl sul fonyl (e.g. phenyl- or p-to\y\- sulfonyl)
3.1.pPéflbr-abtbgniyeqcid éenzabowtr: 100C and 1000C (nore

preferably between about 400C and 800C), in the
Beiptogs ehﬂoad@tlsmwmlmagatded doayseiss vedr HsmHEEBsaditicanof diallylamine

2 B Fa e ndSevanhauRes G Ehs fraeon oyt stined at
forCfHTHOTHg r@sflddeodlg{yllnéd la¥e! W ‘Plt‘%?)e('bljtl\r/l Q}ﬂfd riflel | chrgglag)graphy

defined in fornula I, as desc ction
(Hedhpdartd o gfvefZO g (&8%/5116@1)1 obe cazibttd@ss équioly tr e at nent

of 0 form | in the pres
Hﬁﬁﬂn@ﬁ\gg éé’( %Pm)l'é&%13 4d’ad lhé’rn&adl odds” é)%g5 18 (m, 6H);
576%Q§ﬁgﬁﬁggn7gb@@w Byl ate such as NaOVe or an
al kal ride such 'as 'NaH) in an organic sol vent

(e.q. DNF) or c) reacting a conpound of forrmula V V
31Mhbid%m¢w1mgndsidEWhnadchadﬁmnmﬂkawt,mﬁth a conpound

of formula VI Il wherein Ais as defined in formula
BehzyliMencsbik@t ogérhcaplgh&phine)digidoogeheniBk (6rg) was added to a solution

of @%do ( Ol.pq-,l 4) g%lilgﬁﬁl\gé}é(lgét}% @S%%E]Ftw%e%eﬂgﬁq gﬂactlon rnlxture was

stn?erdy he 4@ ‘*CC§drai Ky hind %oﬂcen%ﬂ%dyz{n’ vc{cuo nirhE RReMEY va@'purified by FC
?-met hoxybenzyl ), tri-(G -C5)alkylsilyl (e.g.

(HQPVEA@@N)@D &0 piyk 16:108t2ePl Xdyuclyl) off apellopt Bquigl ) or

' PR TN Qep oy Tes Sy i B b1 5 OB ol At 92 (m. 2H);
723006 (m, 5H).

3.iii. (RS)-3-hydroxy-pyrrolidine-1-carboxylic acid benzyl ester:

A 1M solution of borane in THF (9 ml) was added to a solution of intermediate 3.ii
(1.81 g) in THF (25 ml) at 0 °C under nitrogen. The reaction mixture was stirred at rt for
16 h and was cooled to 0 °C. 20% NaOH (1.8 ml) was carefully added dropwise followed
by 35% aq. hydrogen peroxide (1.2 ml). The mixture was stirred at 0 °C for 30 min and at
rt for 2 h. Et;0 and an aq. 40% sodium bisulfite solution were added and the reaction
mixture stirred vigorously for 15 min. The residue obtained after work up (Et,O) was
purified by FC (Hex/EA 5:5 to 3:7) to give 1.01 g (51% yield) of a colourless oil.

'H NMR (DMSOgs; & ppm): 1.67-1.82 (m, 1H); 1.82-1.96 (m, 1H); 3.16-3.25 (m, 1H);
3.28-3.44 (m, 3H); 4.20-4.29 (broad, 1H); 492 (d, J=3, 1H); 5.06 (s, 2H);
7.27-7.41 (m, 5H).
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and 1000C, nore preferably between about 400C and 800C

in the presence of an organic base, such as TEA or
WORMBEA363TN an organi c solvent, e.g. NVP;, or cOPVEIB200%051896

a conmpound of forrmula VI HOsVII wherein R3 is (G -

5)al kyl (e.g. methyl, ethyl, n-propyl, o-propyl or

tert-bvLy\), aryI (G -C 5)al kyl (e g. benzyl,

[ ?-ni trobe t ho ben allyl,tri-(C-C
”5)%%?%”?/% M sy deagartovers, (
A 1/1t§)-nb$lft 1nI dl tg&g{qhy]s(? g)sc,){n) 8(&%%& ngha/a%cgﬁ))lgli g%/ 0 "CI %llllld DIPEA
f
50 50O, 505 OGS e AR conic
(1. T‘@/gi)r ogBMSQ g6 B. Fhe asactien ingwade iwas Rtiofed ctt ingC gooupls and was

Thi e 4)). Concerning, the a
v G el Bior GG SHoLITE e BT B XELAPgH RGO Hex (111
3 VAR &b colibehcaUFRIAHNG s Herd B51¥hRattd bn \Gd%'db dTl?é 2Qidl8 obtained
replaced by an ester t reof i.e. a conpound of

aftgrovorisiup (EHD/HEX 18) whe patifichby KCARExRA 415 tagivddi0 @ 6% yicld)
fin I A I1l and R4 represents al kyl, allyl or
° %Yﬁiﬁwa@? in which case an ester deprotection step
HVYQNh@ Dasow: hepmgaotsisones Pf(nd, hﬁ{POSrBPJSFBﬂ) oh, lenmE @ (s, 2H);
I|HE with the conpound of fornmula I'l (general nethods
7.27 ¢/ Hlefnfi,thh t he ester deprotection step have been
reviewed in Protecting groups Koci enski, P.J., Thiene

994 d f
sor o A PSR P PR el By TP e
f la 11 PG.l11 PG wh
"Bﬁég 857 o ui, SR 1008t kTR B Gupisr SaRet G methy!
trlﬂhHﬂﬂbh(%Bh&HﬁB Bémadd (1198 &l in GRIRI Ky h3j hivik uﬁ@etgmtrogen The yellow
trinethylsilyl or te/t- butyldlnethyIS|IyI ordi a

susp@jaal kydss istigred (¥ gt for - blyt WCHI tbtre nsgloddd o ) ;10P@. VxﬁYu @(Hutlon of
1nte§ aR gla?e n%evp lg)tS O%C)t pay mJ{Ze 1%}) vi/as dF(? lfi'@%vvgléehe LS e@ gnt(%%%“g% ﬁlc? reaction

mlﬂﬁref\ﬂﬁﬂllo&letﬂtﬁ’@ahgﬁtﬂ% @ler MBL Md $cdcloP @fab QUEACHEE By the addition of
reacti ons have been reviewed in Protecting %rou

satycst NI (1 1) and drwfied preith B&oThy residus phtaingsigetiearyaakiup (EA) was
|
pufed by EhRIRAMIR AT COOR OuE Berb33 B8 BRAGERUTEEY yettowish

hqmﬂrnula V and P& represents a protecting group for an
al cohol functjon n s|I | or
H YRy YR v 9 DI 2 . 4k Piet 9108 RY);, 384401 (m, 2H)
[ %) ryqt utyl di phenylsilyl), in
49%@{&%&% ?ﬁgw%gp d%??gfg‘ﬁé rotection step would
follow the reaction of the conpound of fornmula Vp with
3.vi heoxwo dpounpiref2. 4/beprut a5 hriogeliveadd bereyhods: t o perform
such reactions have been reviewed in Protecting

A @lotigs of Keeimedisdte ,3.9.(3.21 @hinem'zl\(l 1904 )ni) wmgaxteldl Rgth MCPBA
vari ant is not H an additional este
(20d]e$)} @‘tdeg@glgﬁ)gs@gé g)satrtéq"al‘,ler ge&ctlon was stirred at rt for 2 h, diluted with

DCM (200 ml) and poured in a solution of Na,SO3 (45 g) in water (400 ml). The mixture
was stirred for 10 min and the org. layer was separated. The residue obtained after work up
(DCM) was purified by FC (Hex/EA 6:4) to give 4.37 g (56% yield) of a yellow oil.

'H NMR (DMSOqg; & ppm): 1.70-1.83 (m, 1H); 2.22-2.37 (m, 1H); 2.90-2.94 (m, 1H);
2.95-2.99 (m, 1H); 3.15 (t, J = 11, 1H); 3.39-3.77 (m, 3H); 5.09 (s, 2H); 7.27-7.41 (m, 5H).
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(general nethods to perform such reactions have been
reviewed in Protecting groups, Kocienski, P.J., Thiene
W@ 1®943379 except for the cases wherein R2 i s BFCDIB2009/051896

B(OC(=0O) (G - C4)al kyl )2 whereyg.he hydrol ysis takes
place al ready during the acidic work-up. The conpounds

f th ab ned i f desired e
veoﬁf\@ qu’ﬁ% " }t’yéjé we@za - BOARIA e éfolWényme’hyl]'
3R ORATBEAUIIIRRLL Y BECARLARIRnSALLS, Besi des, whenever
hpounds of for mul are obtained in the form of
X [
KGO e PR E‘éﬁ%@&%@l&ﬁ? RAEICIR P P20 8 andntermedinte
3.va(33§(mgyin DWF O3 mre). iThe I&Idlcﬁlemaﬂﬁhlm Sﬁrredl Aat@P@dorsilcand the
salts or by chromat ﬁ%ﬁr a chiral

SolyF SV eIl & Ctton i 415§ araup ?‘éF@D wals purified by
FCQEK?ME@QMH@St %)&95@39%@&%#%%&9% Qfagngéhﬁhpners t hey
be separated by an approprla e co nati on of
HQ‘IIMRC@MSDd@f&p}m?B) o]g%(hﬂ)@y (nHFlLH) ard- Zlﬁ&imallﬂ)zaﬁzdrw (m, 5H);
hnlques P brM ousj g .nthe
3 Ch g da: 5 o Bpar T bh 161 ORG <e@n1poéﬁadaf—9o»¢aaﬁa?7r4 09 (m, 3H);
.d 0 I I Cc b b
ORI B s 0f (ORI S0 (SRR GPRHAPE N IO 13723 (. 200
72@Vk&8@mﬁﬁbtéSﬁéd@ﬂftAMaiysﬂ4su€h as paIIadlun10r
' on charcoal in a solvent such as THF, MeCH or
M%ﬁ%@?n 00C and 400C or by hydrolysis of in
presence of a solution of HBr in water or AcOH between
3vQﬂQ@?@@B@@Qﬁbkm«RSﬁﬁmyﬁﬂ&y?ﬁ@bhﬁ§z¥¥#ﬁdﬁo eyl on of
t he conpounds of fornul a The conpounds of formula
S-hygnoxpaetheoxorfln-dcrrgs summari zed in Scheme 1

hereafter. IX VI IlIl A RI=HIII S S2R5 Schene 1
A JolutBohefmetetmediatei 35V1'1i—|(25§ﬂ mg]) in aHle/MGGH @rylm klj/)l Wasahy;tirogenated
ove};rhlr%r?}[ﬁ?kgﬁf m%y %%g !f%rl b@é)rrﬁgctlo&gn rﬁ dvaglclgi}izentrated in vacuo,

takbd irf DO/ HYD0: 1@rszarrmb ahdl k@rr@h @y for030 iid. A'hk\catadfit b«@s filtered
obt ai ned (Schene 1) fromthe conpounds of formula | HA

offipe thsi fHtrRE dogedatigipdrie detiodn eiict I4trre (108 eisldd alipmerange foam.

chlorides in presence of an organic base such
“4i1§S¥E§¥5% a sol vent such as DCM or THF between -100C

and 500C. The conpounds of formula | HA can be prepared
3.0yl -eedapropn-ofludrie - p(mpsqag@om 4f(ci?)nﬂ%pdr’dkméthyltm@xo-
i peridi hes or rr [ es of fo IX int
qu%?@érﬁc@) 8 e@ﬁﬂ%@é[ e @flﬁw -g¢0- é|4pvé§ydm quinoline-
3. Qg; n,490C and 1000C in a sol vent such as THF, DWF
- (ﬁﬁP m:?R 2 is benzyl, the carboxylic acid of

fs%'I lcrj;a dfl llﬁte &il!&g |3'\gﬁr ﬁﬁ%ﬁgg cfj N9 isPo %tc‘}@l‘aﬁfo%yl 6-fluoro-

procedures as escrlbe lng gr oups
1,4Ktiky d2o-8ikdxo- ?qﬂmphﬂ'd?daﬂnﬁyl(id.gﬁé)bo(cm diacduytd rcoglpmm(lzwmg, prepared
over Pd/C). Preparation of the conpounds of for

accpiHng PYSLHHET V) iHNME & L tﬁ‘@te&r\@ﬂapé%l%&l% ul) nd stired at
60CUFGTBY ZI%g réa{}tit?ﬁ? ﬁﬁ%rezwgseéo%%ﬁt%ed zln vc%ug(&ndﬁ%g ?&Ffdl?e was taken in

5M HCl in MeOH (2 ml). The solution was stirred at rt for 1 h, concentrated in vacuo and
the residue was purified by FC (DCM/MeOH/AcOH 95:4:1 to 90:9:1). The foamy residue
was taken in MeOH (2 ml), stirred for 1 h and filtered. The crystals were collected and
dried in vacuo to afford 23 mg (6% yield) of a beige solid.

'H NMR (DMSOgs; & ppm): 1.10-1.34 (m, 4H); 1.98-2.10 (m, 1H); 2.14-2.26 (m, 1H);
3.48-3.70 (m, 3H); 3.71-3.89 (m, 5H); 4.05 (t, ] =9, 1H); 4.09-4.18 (m, 2H); 4.66-4.74 (m,



10

15

20

25

The conpounds of fornula V can be obtained by
deprotecting the conpounds of formula Xl wherein PG

WO 2pPpa3@sm s a am no protecting group such as PCT/IB2009/051896
al koxycar bonyl (e.g. Boc), benzyl oxycarbonyl (e.g.
Cbz), Alloc or benzyl. General nethods to perform such

ectjon/ rotectjon_s e sec y.am.n
HR K GokmOr BUF viddo; HOP7Q0dEe ] mg: HROTHG T ROGPCHERIT S (.1 =2
andy <14, THDj; 9% ((1P94). 1H8. 5@5(5'131%“115"59? s, fippmula X1 can
be obt ai ned by reacting a conpound of fofnmula Il with
M$ (SIk éipdunds of fornmula X wherein R1 is SOR5, R5
bei ng al kyl, trifluoronethyl or aryl |ike phenyl or

/?-tolyl, or by reacting a conpound of formula Il wth
Exainplechr masibaciedrinl zepmtirodeastldﬂyi ofedhé rioventien comguumds against

of formu)a X  Sai be. obtained fromthe
refgrenoe staws of Cr"(ff”ﬁ%?‘ﬁ)o ”2(7\} Rfé ’Fé’”l”ép%”%e"ﬁpon
treatment with either an organic base such as TEA

4. PE AP Amddd: or _an inorgani c base such as K2Cg 3 in
a sol vent such as THF, ether or DCM between -100C and

Mlﬂ’%(l:mhﬁlﬁ?o&%eﬁl‘%i{ﬁl%ng \SMI@E)‘W&% déte}“fﬁﬁl & Eg a%:l-oﬂhsml'&d'ﬂ'ﬂﬁtlon assay.
either co rcial y aval | ounds
BrwdaBa draoth R@ppleBouted rwith 4 famad mncen&athmr off 1) mg/éxoﬂéﬁtarmn K; and

5 nhg?f‘l V%‘M&a@%‘é@”@&ﬁ%g%ge&% anl?]h%%yx sé&cigr soélﬂloFI)lgBof _the cornpounds
wehd prepdrad iy SO (182 6eIROYaAS 59fl JFar bR Xwdefild B&ial dilutions in
obt al ned by reaction of the conpound of fornula Il

50% DM&Q{éO%oprawﬁ@rg @ﬁpeﬁlsﬁdmlt@ IR-wiklb meiciotiRt plateH confgming 45 ul

su Ml n§rﬁ,|l%]l? F&c% zg Ib%éot a(l)lﬁins aEg arf? E_)? g{}ngf \/tPhRiﬂg?gpﬁu%%%uﬁ 24 h old

colhméﬁ Oﬂe’ndzﬂi@leogro&h ofmrBru@éll'ﬁT@'a@ isapplymentad bv&ltm L2 (lzﬂceg sheep blood,
rFJounds wherein A = CH, = O and R2 = Ve

S pgrofyhemipngnandzp +gppf Vltaémncl‘élﬁ@b OiSERs SW@rd@ﬂﬁnAuaplmemed Brucella

vl PR, BT GOl ORI 0 o o st

dildtiomnofabisposprdsion fwak asstdfoandulath drcew el IsRE ths 96tvadiqdatdirexgilting in

to WD 88/ 07/998. Th th d f
DTSR BHY AACaloEL TGS H5ts (GARPT WelL HBUsF RSO ESttentrtion
wa6 03Poundsiraf cé&%ﬁ@ﬂdtﬁ‘)n\&nmése@ 03 R 1'6514gHmLPr"IQ1QE}ﬂﬁE§ @@recﬂacubated

t he compounds of formula VI The conpounds of fornula
undér hnazaebid eombitumsrfed48iyat(36 001 After mmhacude mites wereukad M a plate

|ve , oCO0 ds . of mula-Vp as . ..
reafir o QS B ke GO TcBhipistisat D MEEAIY S piigly read at the
low&%ﬁéﬂn@é&ﬁ{ayloﬁ' @ﬁd)\ﬂi%@ >SOHCEM orbWaE inBbiti BRERSRKSto control wells. Plates
nmet hyl , et hyl, n-propyl, o-propyl or

G - CsMl ky :
Welgeeq:lw Q}m@mq Vls@ﬁlg/] w(thjthe@§ af qu:adgmg BlITgge p,tz@/MICs were confirmed by
p- met hoxybenzyl), allyl, tri-(C
thef% EPE %\ua@éﬁw%1 trimethylsilyl or
te/t but yl di net hyl S|IyI) or diaryl-(C -C5)al kyl silyl
4.iil Reguitst e/ t - but yl di phenyl silyl), under the sane
conditions as those described for the reaction of the
Th@ Wg opExarﬁplréy 2 Weil tbdled Ieviso TROMBH acmqu t@rlﬁlﬂﬂbﬁ growth of
he corrpoun s of fornmula Vp are used,
thf%?ei?f%@@@t stiginsstfep diffigilpor Edestiidigmapar/ratgesy. Th@eresults obtained are
t reparation of the conmpound of
?%?Hn%eldgg%ﬁ%q%ﬁ)&ﬂep ound of formula VIIl can be
obt ai ned according to WO 2004/ 096221. Preparation of
t he conpounds of forrmula I X The conpounds of fornula
| X can be obtained by deprotection of conpounds of

Su.

=
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formula X

(RL = H),

e.g. by treatnent of the
correspondi ng Boc protected conmpounds with TFA or

by

woydpogsmnat i on of the correspondi ng Cbz prot ecR@rIB2009/051896
conpounds over Pd/C. Preparatjgn of the conpounds of
formula X The conmpounds of fornula X can be prepared

from-the rethylidenederivatives of—formila—XH—as
sumari zed i MISehaie 3| herleafeteing AC MId regéadingR1| = MAC regarding
Schene 3 The go nds| of oyl a Xb, |. 1 he :
Coapopounes |of 'o%{éa X vvheér'gL nRLi|s SB %g?}eare C.-perfringens
prepared flr omItRéE3X¥6r r espOAEt A conmpoulid3yP f of nul ASM 756
Xa wherein Rl jugmi] usi ng thessgme et hoggmused for  fh@mn
enanvarct A oA eaoamornds Af fAarmall A HTLIA Nt A ~AmAninAe
CUTTVOCT O1T Ul A\ A \JU"PUU"UJ A\ A ToUTritTiuar ™ LILEL A YILELLL >4 CUITTPUUTTUO
Cipaflofacimul g 111 s.8 Conpounds o8 formjla Xa-®& ther|are 025
obtatned—firomthe—knowrrnethytdeng—derivativestof
Linfzohdrul a XlI{I (e.® those wheréin n 3 O and PG = benzyl 4
Boc oOr verjzytoxycarbonyt— see EP 441206 and EP
ExagBB025; or| t hodd2where| n n %135 and |PG = B¥nzyl , | Boc <0.03
W Ch are [COMmmercral j gr tner py OoSMi um tetrroxi de
Exegigledl yzed |c - di W8fdr oxy| ati oh!dr by |its a&¥mmetr{c  <0.03
Version (sharpl ess di hydroxytation [using AD-m X[ a or
Exagwleds desqri bed®n J .| Am &vem Sdc. (1988), 1p0, 01
1968. The conpounds of fornula Xc, i.e. the epoxide

derived from conpounds of T#®l&ldia X b are obt ai ned
either by intranolecular ring closure of conpounds of
Th¢ eemnoundx of Expmplean -3 seowethpeicias eitsu eetivaly dgaosBthgrstrains of C.

e
OoXl

o

or gani
heé' e

ene

[
e

dzf]l(i}g)_' ARt a(? %er rzo?erisctesteead?.’ sﬁr%flilg gctlavsl’tyg)&é%l?bﬁ SO (%)E%IEG% %gaqxst the quinolone-

y

resBenpRygendéntfsarimm@l 3366, Thé torapdedact Bxausibs aandMERBAe slightly

Al ternatively,

mofte4d
or

0C)

trimet

bn
u

oxoni um i

odi de or

conmpounds of formula Xc can al so be
mogh aefivigehath ther @eroupd oS fExaRwle & rand ahoBerm)

i‘(r@‘tﬂa‘ﬁ%@ﬁ&’%ﬁ{ T%ilqs

W t

e §eppounds were clearly
ep n=0or 1and PG= Cbz

trimethyl sul foniumiodide in presence of an al kal

O . as. S [ .
eI A8 BUERIE P Q2RI MO, Gindflgh Pk RUmple 1 agansc
collbetion obeléhical isolasnof Cliemidimlifficl®65) , 87, 1353-1364

and Tetrahedron Lett. (1987), 28,
.1877-1878). Partjcul ar enbodi nents of the invention are
SR §%VWK@W“W5%W& fol |l owi ng Exanpl es, which serve to

illustrate the invention in nmore detail wthout

The ChaSTresgmnpendse egferenes agy diletion ethfergnagrpbes (M11-A6) was used
t .t . i yt i
for SEEREHENN ESyHl BrikPh3e! drplomdilcd PRESH RG] B8 blood, S pe of
heraiémppentior pedfusitangn AP/1G1 1:8:is hhs echt addium s ThAnatk woimpalinds were
HPLC.i nvesti gatj ons ar erformed on t di fferent
serialy chlyire g afadodb maliey m?%?em%i. B2 (royfily cargrass perp done on
druSRREAEY Frdbr (HRLESS aRL I RBreSluBL@fired BB BhiYSRriched brucella
i'ndi cated for M5 correspond to the main peaks ((MtH)+
aganiftldtesn Reatarat coloneé were sGspsndedi tn) brukbellaNhRtls eatdag]ization with a
.coupl i.ng, const an J are gi.ven in Hz. Standard. -
Vit eHeT VoRnRat Baite et sy HosEn o6 B e B o> MeFartand
staSdr ¥, edprdx3R8ti O 6 SIFONR NG r E¥natc® abphdakion twigh @reers replicator.
phase is separated and sequentially washed wth water
Theyméptesr weks, inpubateds undst anaerebicorengddions fpeds hratad At dhe minimum
inhf§ %0 blcgnge%tr}{t%ﬁ 61(/&?9 'wa'yétge_"col Eltrgﬁo%gt’co Fet&l9 nghﬁ)?tgd visible
aq. 1ayers are back:washed W &' Samme sol vent use
groin@h peedrapdred ethwdrdgufce ddnerot XtbanidibtRk Guere prepared and tested along

with vancomycin and metronidazole as controls.
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20

phases are dried over MgSO and filtered. The filtrate
i s evaporated under reduced pressure. Standard

W@ broonsi3oyr aphy procedure: The crude material PGI/IB2009/051896
di ssolved in the m ni num of _gl.uent (see correspondi ng
Exanpl e text) and chromat ographed over SiO . The
rele nt fractions were pool ed and evaporat ed under

Sl d¥§¥6d pressure. Exanple 1:
I-cyclopropyl 6-fluoro-7-{4-[2-fluoro-4-((/f)-5-hydrox

Thd B&h PN ndZrEAmpaZ Phaditdited for its activity to 1nh1b1t growth of a collection of
3-yl) - phenoxynet hyl ] - 4- hydr oxy- pi peri din-1-yl }-4-oxo-

209 dwderhyzhnmqh;iSd@ﬂes néC @bﬁ@@lfebawtm cl lacqompound of Example 1 showed a

Mlg& émw(l@a Wﬁ%ltﬁ 88(? grrltgﬁ;’/og 0 (m Jb1)[ the é}%dr 15 &F’} ho\flstralns Or more)

of 0.281pAnIb eRZVIOXYbtambd viparePhen .06 &r hy @tl’gﬁmy ek Aydr Meadze more
olidin-2-one (6.34 g, prepared according to WO
acty@dharogmwcmn mtonidecele (2ad dinepggl, rlelCle%d MIC90s of 2, 1 and 8

%Pg%/\gd over Pd/C 10%( 1 g) overnight. The
%s s filtered off, the filtrateevaporated
under reduced pressure and the residue stirred in EA

Ex;}?nf)kecé y?ﬁ}@tﬁctﬁﬁﬁ R #ro a%ilgq heeslsl’ltvgl?ﬁtién CO%SWS?%taerobic
Gram-pebitveBacteih (m I H), 3 64 (m IH, 3.74 (dd, J =

88 64,IH) 3.99 (t, J =8.8, IH, 4.64 (m IH
6, IH, 693(dd J=9.7, 8.8, IH

5. =5 :
6175@88”("&1?&6“1"5”’40618 8, 2.6, 1.2, 7.45 (dd, J = 13.5,
2.6, IH, 9.66 (s, IH. I\/B(ESI(? '228.1. 1.H
Mlmn[ai inhjibigrp cancentrations (MICs) were eterrmned by a broth microdilution assay
h I NV«
ol AL I i o bR e

NC:EHISer]:99A] .SBlhiely,osto el Si)liltleflmﬁlthé &olkr)nplouﬁdls %regpr@ﬁﬂad in DMSO
- 0Xa- 6-aza- spi.ro[.2. 5] octa 6- car boxyl.ic aci

. &@éﬁnl@’lse@@”@ %ﬂﬁrﬁéplar@a%e&&éfafi r%\éu?lk?r%ém@zﬁrgg‘l &@3«(@113) and
dlsgél{%é@lﬁﬁ/ Gficrblite atésl@ tHthe g@lgtc;f& agg%c%%(wlé"%(?dg)l gﬁtetg%ﬁo]oog-@eckman

e m xtur heat e
Conlées).dlie ﬁimtldD]lv@@) atbrtoentrmmnkwps e D2Mpor wabws tRlatee dveran iedylated to

th [l ected s i ti d
e b T RN BN By G ey dhfpagon st ST°C for
184 QQ% #ho IMht@é ?/)eré)feﬁg ubﬁ|p@eﬁe §éh|db1dat ab, b g@n@%@iﬁora@ Laboratories).
Tth rMI(ES—DNer@ imgaliynregl BB tha4 @865( tcongen:&agor_l_ shQWHgg, >9,0°660f growth

1nhg3n%0n io’%are%?ol gél?[{jﬂl \&e% PISat/es é&ér? r?]lsol.)c}d’%_ﬁke% Mg 1%1 d)vfgh fhe aid of a

rcadidg rdirfol,. anWith B3 veb/ConBirmdd b¥ the absence of visual growth,
(R) 3- [3 f1 uoro-4-(4-hydroxy- pi peridin-4-yl methoxy) - ph
1%/ ] - 5- hydroxymet hyl oxazol i di n- 2-one: A suspension
6.ilpfResifser medi ate | . | (2.5 g) in EA/MeOH (1:1; 100 nl)
was hydrogenated over Pd/C for 48 h. The suspension
Thg\@%nﬁgﬁﬁcﬁgf Fxa é%@ec 120345 ttgk?eéicg aﬁhéfséraﬁ@ OglﬂlVé 8&88icObdcteria. The
trate was evaporate der redu pressure
resualftf adrtainedyart s6hngris @O0 Kabéd Uheredfta. yel | ow povvder 1H
NVR (DVSQd6; d ppm): 1.4-1.63 (m 4H), 2.67 (m 2H),
2.83 (m 2H), 3.53 (dd, J =4.0, 12.0, IH); 3.66 (dd,
J =23.3, 12.0, IH, 3.71 (s, 2H); 3.80 (m IH, 4.05
(t, J =9.0, IH), 4.48 (s, IH, 4.68 (m IH), 5.20 (s,
IH, 7.20 (m 2H), 7.57 (d, IH).



M5 (ESI):

| -cycl opropyl
WOreaonst3632% oxo- oxazol i di n-

341.5.1.iv

internediate |.iii (200 ny),

-6-fl uoiro-?-{4-[2-f| uor o- 4- ((R) - 5- hydr oxy

PCT/IB2009/051896
3-yl) - phenoxynet hyl ] - 4- hydr oxy.- pi peri din-I|-yl}-4-oxo-|
, 4-di hydr o- qui nol i ne- 3-carboxylic acid: A solution of

7-chloro-1-cyclopropyl-6-fiugro-1 4-di hydro-
4- 0X0- 3- qui nol i necar boxyli c, aci d boron |dj acetate : q
conpl ex (241 ny; pr &PalE S ¢ MGG 0 |Wh' ‘8B g)MIC measure
and DI PEA (100 m )| forvahivRy(i2| ni ) feas st|i rioeheatid 85C  for the
for 5 kThe reactjion,mxf ure WASHQYAPIr at del ompound of
reduced pressure and t e residue was tgken up in b
HO in MeOH (3 ml)| and stirred. ®8Dresul ting sol | d Examplel
was collected by fliltration and washed wth MeOH to (ug/ml)
afford—236 9 (G?n/u'y'i et d) of & yC|=uvv soH-e—3+—NWR
Sa@@NB@M€29@3ppn) 1. 66-11 35 (m 4Hﬁ5 1.75 (d,2J = 12.8025
95 (m2H) 17383 (t b Uau =410, —2H, 3857
wamwh%ﬂw(Mgsﬁﬁ (dd,| J = h2. 3, 3>1ﬁkb, 3.831m 2H), 025
(, J = 9]0, IH), 4769 (m 1 H)
8. avﬁe@@%ﬁ“%)(m%)fso (m 2H), 7.90%4, J|= 13.3, IH), 02
8. b6 g(s M5 ([EST): 585.9. Exanple |2 :
Sﬂf’f-%%r*&b%?%bw 6-f I juor o-7-{ 4- [ 2- 10y o- A- ((/%3%5- hydrox!
t ooxazo| i di n:
£ G PR G et byl | -a- hydr oky- pi Ber i i n- 1 -yi1-4- pxo- "%
thxlﬁ?ﬁgﬁfg% [, 8] napht byyi di me-3-garboxylic acid:|A 5
E. decGRHQh s | - cycl opropyl s 6y f1 uoro- I, 4- di Hydr o-A- oxo; 1, 8455
napht hyridine- 3-clarboxylic acid (166 ng; comercial)
Ejaggmmm@efnedlate [ 1116200 mg) i=ngNMP |(5 My was 1
| 032 M) af d heated at 85C
E. fheodlis B 094 The react|i on wBxture was 1evapgrat eds undef 0.5
Ad +than roacil A whe + AleAn N1 n EMN
LAY CITre LEAYE"A %A%\ VA O C INCTd UP L] TvT
E. f&dChlis HV40OH (3 ) and>31irred fort6e30 nmin. The 1
i ated—urdetr—reduced resstre—antd—the
E. freeigindJ€CWRAE4t aken jup i nl EA. The résultijng solid was 025
coftected by fittratiom and stiedw tiT EA —af forgimng
L. fprqiymBPOl078% yi el d) of é3%ellom136Hﬁd 1 NVR 1 DVBQU6; d!
pm . 0.89-1.27 (m %3 T /8 (d, 1278, ZH);
L. Jqecigy Haroby (m 2H) % 8| (m >619|) 3.88 (%, 2H), 1
J = 9 Ilﬁ d broad, J = 13 2, 2H,
Ef%f%ﬂ*é}r%“ 32ZH) 7. 5§1 d J=145 1h; °
J = 13 5 Ikﬁ NS (ES|):
Ej%@%méﬁéxannle 3 : l-cyc %propvl 5 Pluor -7-{ 0
o FHA3f uoro-4-(|( ) -53hydr oxynetipyl - 0.25
jﬁ%%xo oxazolidin-3-yl)-phenoxynethyl]- -hydroxy-p_rrm
Ej&gthémyl} 4- oxol ,| 4- dikydro{qui ngki ne-3-carpoxylic s
acid: i D all \/I - carbam c acid bhenzyll ester: Behzoyl
Ej@bh@mgde (15.5 n1) was>added | dr opwkse gqver 30 minfto aj
sol utionof Hl:\ll\/l:\mnn (12Qm) and TEA\(Zlm [ila
EfBGMn(LiQ_CZmR)) at OOC Th)es rea(ti on>1m' xture was stirred 2

= ~fle
IIIC f CDI e UUL O.I IICU at l. €t

V- |

N
J

Il. IUI J.U II

was purified by chro
give 20.71 ¢ (8896y|eld) 0
DNBCU6 d

In UIHBAE, 4

Staé

enzyl ester:

Wot«K—t

Q raphy (Hex/EA 95:5) to

oIourIes

s I|qU|d

1

gﬁﬁﬁ%;qp of5 %n@e éGha(quotglpji) in vytrgﬁct;w% a%qﬁlst strains of
}TDIOCO%CM' Are; B hygees BMRSA! exdre b RAXYhb&IRCId Enterococcus

NVR

faecium. It was active against strains resistant to vancomycin, ciprofloxacin or linezolid.
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Benzyl i dene-bi s(tricycl ohexyl phosphi ne) di chl or or ut heni

um (5 g) was added to a sol uti
W@ 200988638) in DCM (1.5 1) at

on of

internediate 3.1
rt under nitrogenPCIVER2009/051896

reaction m xture was stirreds;at 40 OC for 2 h and

concentrated in vacuo.
Hex/ EA 90: 10) to .give 14.08

(91%

Exhright 1. AeURARTBRADIET dehBily lythseom

pal(tfcula?tj'gnaeﬁolﬁé bRetedal malﬁﬁ)

The residue was purified by FC
ield) of a
B.%‘"{dm(’f Mamlge ésagalnst
7.27-7.41 (m 5H).

yel |

3.H.

- 3-hydroxy-pyrrolidine-I-carboxylic acid benzyl

est er

und

Exppie o (P O e

35% aq. hydrogen peroxi de

theg papntengngg of BT 1P

colftctifety A% Sl %hﬁhe%‘é%lf

actron mxture s

FC (Hex/EA 5:5

7 1.
Th%gﬂgs élmsmaneeéisarwhownfﬂﬁahk %&é@m d ppm:

(1.2 m)

3%&,@1‘{5’

' A \Msolution of borane in THF (9 '
Using thesenpgtimsntabfméthode desatibad eat3Examygle . 8Asqg) Siih ﬂﬂHF:O@Imund of

o e bR}

OUS

on

m ) was added

18h16)1t0%u %1 of certain

anddafBit baotianth)t at@gnead 6f tshyctedlidadays %f;}l%lﬁﬂlefr@hhﬂw fldya and in
e mxture

ing mrﬂﬁeﬁlq;h aeansty €. f@fficle povergrowtty hereatter
W%fg eﬁgé%e qh@ nc%mpound of
Exéﬁh@le rsesi WOe2 it51 88 &l (Iﬂf)tﬁﬂ o\imbﬂoxmn( @P)@)ermteﬁiw’[ Itlfd @the time.

1 g (5 1%yield)

1.67-1.82

(m IH; 1.82-1.96 (m IH); 3 16- 3. 25 (m IH)
3283 ZA (T SH 420429 (broad; [ /mf] " p—
3, IH); 5.06 (s, 2H); 7.27-7.41 (m syHS 1)
3- oxo- pyrroldieiRe- | - carboxyli g acid benzyl ester: A
solution of internediate 3.iiil (1R10 ¢) iHx.DCM|(8 q®)
was cooled to 0 OC and DI PEA (2.5 n) was added
—d+6'p-\7'oise, fCIIva‘Gd b_y aSuuu“Cﬂ Cf S'Ifur LIIUI\ide
Clopzy&liufiddiﬁcﬂ@MPllm( (1. 791*Cgl)336g [)1\/8%09\@\ ? mg)o oEThe’4 >32
YR RS e hd}on ARG DRR ooyt et 1(6 ). The ag. 4
HeX (1: 3 x5
J0 rg. lay congentrjated i n yacug.
Bac‘f’{]}%drseog? ug%oggt ai ned 9\fp[t%g\lr@‘\g}vork up (Et|20 6x 111) 1\%&3
by ( Hex/ gi ve 1./05 g (96% yi gl d)
pudiolghs iR Bl TP AR et d loom® 2.4 2761
8 ' 09 (s, 2H); J.2747.4
Bac%e%ld%ﬂ%émlgmomlcgo ’Qt9 é]dnﬁgﬁ? 209\7% olidine-| 1- carbo vl iI(]:6
Bac? Zor esvu? aYuSA‘a%Q %C(Q%Z ) nas addeéj I noneé,
N te suspensi on {of mst hyl
Bacttrrlo /ncy Bhoa&?om um br de (1.98 g) in THF (10 rr18)
at or r?c{ roqen e vel llow suspensi on was
t I ther oledto- 00C| A
Bacsferpzdfs ra alzsﬁ[g4% er nEdI ate (1. 5 o)l i HE (2 mS)
d se over m 1 t he reatlon
Bacvt\@mtdesr/ga %A'QPWOV\Bd t%%ggmtc rt over| 2 hg The 8
uenched gddi tj on [of sat. aq. PNH
B"Céf””?esﬁaﬁfl\A%S G ut ol SRt h el THe T ot dub obiai mad
r EA) wa i figd by chrlomat pgraphy
Bac?%l% SI'*L(\&D Alg()%‘to o] vzﬁgé (64% vi €l d) gf a 8
. h Li 1N 0|d6; dppn): .4842. 6
Ba{tﬁﬁoz%gﬁaggzs:g%&%gss W 3|8 Z 1)(m H) %
508 , 1); 7.27-[7.41 (m [5H) J
BaczVQZdeslf”@%ﬁA?maﬁza spi rg[gﬁgil] hegt and- 5- dar bokyl i ¢ acPd
benzyl ester:
Eubacterium limosum A-1259 DSM 20698 0.125 1 2
Table 3
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A solution of internediate 3.v (7.21 g) in DCM (400

m) was treated with MCPBA (20.1 g) and NaHCO 3 (22.3
w@00at136379 The reaction was stirred at rt for BCTHIB2009/051896

diluted with DCM (200 m) angl poured in a solution

O Na 2SO3 (45 g) in water (400 m ). The m xture was

ctirrad faor 10 mn and t+ha org Ia\lnr WAS cnnaraf nrl
>t+—t-eo—- v H—aho—+H1e—04 ¥ -t -

ot —ore

The resi due obtained after vvork up_ ( DAWCWeEMbLr i i ed
by FC(Hex/FS%gﬁ) to give 4.37 g (pbo%p yierdy of a
yel | ow oi | MR (DVBQd6; d [ppnki 1.[70-g; 83 (m ¢
2.22:2.37 (m |H); 2.90-2.94 (m Th): 2.95-2.99 (m

3 15 (t 1 = 11 3 39-3 77 (m 3H): % 00 (s

Fm%@é.m %a%gllg%‘rgnh E(S}(_%Sﬁ/g%ﬁ\z oxé?rg? hyll - 20 %Sxo- xaz%l i d

thyl J- 3-h l'i di
L Tt [ T A

glded to a suspension of internediate | .i (300|ng) and

DA LIRS v\gfdﬁ -Y258(33§§>s§7g%06i5$cf>”§-1%53 nl ). oEhe feaction

I rred a dthe sollvent

L R G o P oBF Y poa dugﬂﬁ%ﬂ 05 B Lo]gi V8 -

Lacﬁoﬁﬁﬁcﬂs% é*vo‘zf%ézel d) OIEDS% QO%égezf 8@8% m NNR (DN%(ZD g?SQd

(m 5H); 366(ddd J =3, J:6andJ: 3. 80
(dd, J =6 and J = 9, Ti‘ﬁle336@ﬁnﬁze99 (m 3H)
4.64-4.72 (m IH); 5.07 (s, H)519(tJ=6,IH)
5.23 (s, IH),; 7.18-7.23 (m 27-7.38 (m. 5H);

In UMY | thej cempouyly of Exq_rqplq H) shomeg {eElgpe)d agiaptho regarding the

cor%tﬁ)ghéﬁ'l Flét bfacteg? go%p?ree&ég C difi lreolj&r %Cifrterrgﬁdlesd SpD-» hlf:h are 1rnportant
merpprspdrethy | himan- ﬂsmdzlcn\xg/g‘eit ﬂgﬂa— theazotvitgi 10 -32- to 20 ﬁ?mes lower This
solution of intermedi ate. 3. vji F/I\/ECH
seliciwi ac%@tx.noife W@n&@]eﬁétsglac%\& El?lft&/gfpen éz 13 Wg‘ahe gut while
spakiak u%Borlﬂarﬁ‘%aétEma Jngg/?@grhon m xture was concent rat ed
I n"vacuo, taken iIn MeOH 90: 10 (20 m) and stirred
Boflfed bndbodfluing oS ERNSr ¥aRnbl! Sesedyal fo@nbssss. e
concent ra% I n vacuo t
corﬁﬂxﬁﬁh%qf IEBdadﬂpleof slaowalr iamgest casm? tM4thE§le}S addiR ity &galnst the tested

Ba?fewés(%m ol ISt b6 UvA @RS ior Fpperdprdun- (ipryrs An) 259 or

Fm@%%ﬁ’d*% AW % ‘P%ﬁp)‘s@éﬁﬂs' df r{o 8- Yilkes pi&@é"ozi&‘ﬁgﬁ§ hyddinst the tested
hydr oxXy- pyrro 1din- 1-ylj -4-oxo-I

Bifdlohyderawmgupmohnd - tidres alekoraplivity agiidst thes dhervbamlliof acidophilus

AP Gy oy ¥R o

Thﬁpg% VD SO B BB & PR 68 G P IS DS (R1). the
L&a%?@xa 1%&1@% @ﬂcaﬁﬁ? 1ds6 %@ttl\eedaéﬁﬁﬂshth@lé) E‘ﬁne(n%gl ut bacterla

and st . The reaction m xt
1ndmsng@1me<émnta<gtémt sehcﬁa&iyxhllhmgioﬁtﬁeclgﬁ‘ede duthc\gas t aken |n
5MHCO in MeOH (2 m). The solution was stirred at r t
for 1 h , concentrated in vacuo and the residue was
Expmpld §:edffogt dT@hé¢ DD dMpidHO AE Chin Ple: ol Ct diff3@dleXntin. proldection:
foany residue was taken in MeOH (2 m ), stirred for 1
8. h_and flltlerZ}? The crystals were collected and dried
Li FPREARS ! 81 8k9%r d 23 g (6% yi el d) of a beige solid.
Hy%%oﬁpl\{g%mc%%ﬁgzlg @tr@%n?\lppiﬁ%ég W}ﬁg 3%0\7@ ?(Wro?g)’_q)]éllg 81n supglernented
Bn?bﬁgg' bivt for(08 1 287°c40 Qt5ce(ltdens]ity ofgapperEDlmat"_é&;p Bord® g }J(/ﬂﬂ Bacteria
2H); 4.66-4.74 (mIH); 5.19 (t, J =6, IH; 5.40 (s,
IH; 7.09 (d, J =8, IH; 7.18-7.31 (m 2H); 7.59 (dd,
J=2and J =14, IH); 7.82 (d, J = 14, IH); 8.59 (s,
IH); 15.52 (s, IH.
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M5 (ESI): 572.3. Exanple 4 : antibacterial in vitro
activity of the invention conpounds agai nst reference
warwainss7of C ostridiumdifficile or O ostri di RET/1B2009/051896
perfringens: 4.i. Experinmentgl. method: M ni nal
i nhibitory concent rations (M Cs) were determ ned by a
br ot crodi | on assay. Bruc lla broths | enent e
Welf Wﬁgﬁg]f Pharmebiesion AR espedsg 50gF 1S3BE XA s %@p‘%mented
Bri®fla Broi® é&ntﬁ%fﬂgrhn%%tllﬁ 601 @8d & hp%/th? $ds Q&Wemhgkbﬁtﬁrélyoontamed
stock solutions of the conpounds were prepared in DMSO
no gﬁutmmmgmm Qujtues dvege fidrthef ircubatad enafrobivalyf @l XF°€eAl diy 5 culture

su@@%thQ%e@Bg?q %@e%gga?ygé f%rotﬂoi;l\g%] P%cg%%%elﬁ?dse gescn%ed hereafter.

suppl enent ed rucllab th and. shaken for .
T%‘Pe‘ga\”@ Ractedh dyugsiem B %ﬁtlag d@lncgnﬁ]@ B?ag@ %Fﬂ? fPreﬁeFI’e Analysis
Sy&érﬁ\ﬁﬁvﬁfbg@ﬁ Hpabh A a@&ﬁ'ﬂm YHRIt %g%%ﬁ&sw THa @e@téﬁ"fﬁ‘éeze anti Mouse

eep bl ood, 5 ng of n/m, 1'mg o tam n
Immmimdetampe kstt(kpemm WBH Qb)p&lvﬂhlramm €dTBr moe$d mdmaimﬂml antibodies

j yst.ed ensity matching 0.5 MFarl and
(P@(?&]]Slgl{o eSI%IbC{Zr&l %\%W%Sdls &l d dilution of this
Su. sion was used to.inoculate the wells of the
9%3’9%/% cypiaxe riasi (oK iH afr SxPiERgivy ddede by testing

supeaFnfgot i a%“ i Uﬁltﬁ% fc‘ﬁeééll-roﬁﬁﬁ %'a@ﬁ{nt PMBOHO cells. CHO cells
concentratio final concentration range
wemed):dOﬁto-%lﬁelrlr@aV bﬂltonil’platep I( Bt 163 colbsreell)rnnd Hbwed tonadtch for 3 h.

APPRGTAR o B RRPE @R er o e baer UiEBgs ol ad further

inc(ibdeéd amardc, iBisk @b#@ﬁ%r‘ﬁ(ﬁﬁ'cﬁ%hcuﬁﬁh@n MEESoWRliS: was determined
initially read at the | owest concentration show ng
um@@%l@f’er@dowmoscnm bitei t@ﬁlmbtepa’raéddetfmed aatthohighest| serial 10-fold
wer e a cked th the aid of a
dﬂw: dﬁﬁh %@Frofmgﬁﬁgg §eﬂr %ﬁﬁ%d by the absence
f visual esul t s npound

r.o
Cofepy ﬁ&@glg%t%&w 8’§f%§eﬁeﬂn’\9?@ 1 g REPRPREE: Givgipns of test
santlc}ﬁed 81'?'5’915151619519(@& BrRfella oL ah £ LEILRP &Bu S 4Rl Y Ipfncg’oatlon at 37°C
ficile or Clostridiumperfringens. The results

undsp epdonelic gemdidensmari sed in Table 1 hereafter. Table 1

The conpounds of Exanples 1-3 showed potent in vitro
811‘3%@ L\/rty against the strains of C difficile and C

per ri ngens tested. Strong activity was al so observed

Th 6}%292(60 ?S{ 89[8\31:;\%18gﬂ13 etg}a%é)%getrﬂﬁ? &)\{(I‘)J‘({J[J& 131? é}kguté)e%apants of static
h1gﬁ|d|eﬁ§ity| déll%[tﬁre@@f v giihiRrnNE he 360 ekimthypbrfrs&IPRIENAP1/027-type
| e conmpounds were clearly nore active

stratlm &wt @@%?‘b@ ntglscabs i hospitals weth bighomontsdypis ehgwvn in Figure 1.

anti bacterial in vitro activity of the conpound of
TheExmqniln&nllal algahmismemticumﬂlaepanagmpbﬂ% icvasnisedlto bbwinathe gesoflt shown

. tridiumd t hod
in Gl Sl fielntio FupEaiels gl i SRS e RRtndgp! Example 1
(Emwaﬁé&ﬁyoﬁMV)I n¥@bnitEgold @q?i af PAnSYREARr it hﬁtVeated (U); at day 5

testing. Brucella agar supplenmented with 5%
(D®h &@pﬁome@tﬁdof toxigA df thresHparnatantsawerc lanakysest ang @Oémaﬁed with those

t es nds
Obss?erl i &5¢e|eu i élg% l%%dlggﬂ]éie{m‘% ﬁve Ha ?L&g&gt&%np Wﬁfelgste cdlltures of
toxg@alc C. @’zjﬁ@flb 60 0bMPbEVEN Exalipie | dfhiblitdddid B8O tPkiateproduction at
Prior to testing, all isolates were subcultured tw ce
congRRtEAtIORP jof Heandog éml.g.e at 2 and 16x the MIC (see Figure 1). In contrast,
metronidazole and vancomycin did not inhibit toxin A production under these conditions

or did so only weakly.
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agar plates. Bacterial colonies were suspended in
brucell a broth. Standardization wth a Vitek

W@ onsaet er was used to prepare each i nocul unP@€DIB20€9/051896
equi val ent of a 0.5 MFarl angl standard, approxi mating
104- 105 CFU per spot after application with a Steers

licator. The at es, we i ncubat ed und anaero iC
Cu[&wﬁcﬁu??raﬁ@ntﬁ an&eras S aaﬁlygeﬂ@eorﬁlﬁe%ﬁ?wmwn PEiusgigythe cell-based

celﬁﬁﬁﬁ@fﬁ ra@ﬁdyotﬁel(tMn@i B SrabfiBh KON %%ﬂ(lﬁ@ﬁ 0P ﬁ@%rnatants of cultures
'etely inhibited visible growh as conpared to the

treajecugath rtb@cqmpuumdlof Eahinpknk wblreatdlwd\m Pe0%reopmred talt untreated

tested alon th vanconyci n and metroni.dazo a
cortihy o p@ENE, ity B SORiE B TR e el g were ot
redu&&t @61 f1@mlh bSreaGdddiytohly 90% Tk sb.u%may owt h of a
collection of 209 diverse clinical i soI ates of C.
In Qﬁﬁrﬁé&' {h% cb ngﬂhﬁd &F EJa!ﬂ?pl@@'ﬁBQH{édabﬂft e dert @rocl’l\@ Iﬁhesm of
(m ni I nhibitory concentralon oinhbit t
C. gyjﬁaxlernoeﬁls FudB etenanrisglo densty e)atiof cultu®S ang/imlabsdnke of killing,

Cs d f 0..06.to
whish S ot 5 S rolh ThotReemy ARy csyeae: B GRscurrenty
use@ﬁgrﬂrédﬁﬁé@df@.cé}zrﬂzléhnﬁ@t%nlﬂ C90s of 2, 1 and 8 mg/m,
respectively. anple 6: antibacterial in vitro

activity of the invention conpounds agai nst aerobic
Exﬁhﬁm Spo%l‘kétV(ﬁ tHé‘E&lﬁbbﬁ'ﬂd 6f ExalﬁiSRelr STENY, cziEes‘pBPéjformatlon
M nimal inhibitory concentrations (MCs) were
determ ned by a broth mcrodilution assay foll ow ng
9.it Rwegimened/imegdof the Cinical Laboratory Standards
Institute [CLSI, fornerly NCCLS, 1997]. Briefly, stock
C. gliffiota b0 (A%CCW@JN@S gvewe tprlepartbohid grddNE0Nn(EippRmented

Beiialf b RSB bty P BloF T8 Sl gorr o0 377C e

anm&ﬁ@édﬂdﬁ[on@j T@Srodividic HNeede! M iRfules %b@taﬁﬂfn%wspof supplemented
ﬁetl ng robot (Beckman Coulter). The final

¢ brath gentamingate 2n61%>b¢s Pelavous @ngerttatines & 2-fold dilution steps.

i nocul at ed t Chl |on of al |y
Tu%eSé&?f e By T RS BDET Colst BhsRoty oMy Fhe MIC was
defired apltiad mcmfaelohem mlﬁb@eophaﬁ)& grsazde(rtu@idlﬁ}%&ﬁpletely. 0.5x MIC
(Utramark, Biorad Laboratories). The MCs were
wag Fhetm%helsquné%mraa@n pherugsewinecupiblerewti on showi ng
>90% of growth inhibition conpared to control wells.
Aspissmes afeedony dornaihg okt (G Idfytowaltcr@llts heasapeffayined by plating

rea i rror. . and .t 0
oS doTple, i o Sy Sl . S Eo Riniian cee volk
susPpénsioraiid B, lywashor@sBlest agd M$tCEHoaiey PREd Eduviedadtcd Mdtibation at

acteria. The results obtained are summari sed in Table

378 foe A8 drunder araproRicXanditionfmeoye cquaes werRplonndy eelectively kﬂhng of
e SRR A RSl S A L OSSN St o
Brdziecalghsas demdlcEabeveococcus faeC| um It was active

agai nst strains resistant to vanconycin, ciprofloxacin

or_linezolid.SI - Exanple 7: anti bacterlal invitro
Vil RY{Xy of the conpound of Exanple 1 agai nst

particul ar anaerobic bacterial strains: Using the
éﬂfﬁ@fq HeAtSAPICNIOrMEY aearismpayl SROTES S3fp Persist (f%reé lgng yime in the

0 ( )
ro SRR O5oFEETRE Sy Bl Aan kS SR Tocturs
Thanfoes sfwires plag tae rml@ottinatrobne tkentrmtsnnmmu spkpdreidtchee of @ydifficile

a role.in.the normal gut flor
infections. Growing in v?tro cul‘a%res of Co c? ﬁ%ge Were treated with various sub-MIC

concentrations of the compound of Example 1, vancomycin or metronidazole and
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the mai ntenance of its role in protection against C
difficile overgrowth (hereafter collectively called

w0 edve/1asmmensal gut bacteria"). As references, PETEB2009/051896
conpound of Exanple 5 of WO 2005/058888 (R) and
ci profl oxacin (CP) were tested at the same tine. The

s .obt.ai ned_ are shaown n Table 3 eafter
mV?%ﬂﬂa@dQ# meeef%ﬁ{%%m fiop AT S fipr 4 t‘rﬁ‘éf ﬁ%{ﬂb&ﬁ fycubation
at ﬁeér@éeep&aggr 9*) 8 UGB HeRfatibY | 'r@ﬁfesreﬁﬂﬁ’é @'SQQhé NﬁC treatment with

conmensal gut bacteria conpared C. ficile. For
cormamndrqf | E:k@mpéqobr@sui/tm ohloayr aoqrwpmmts(ﬁl"/ﬁmpdue$ of tntaltohlé count) In
hunman pr ot

conlipdigies © hﬂﬁeé aéu%il Ié‘b‘ Wr?ﬁetrﬁ{lg‘? Sk %/\‘/‘bﬁ{“fyoB’rdéZ‘%?i pr°vindomycin

corRehtedtonglof ﬁ)qx HeNert kvsvddl hibh Rpordfation réted {9004 8pdrBs bhevtal cell
gut while sparing |rrportant bacteria of the gut flora.

0018@91 dbis, indiketes ehwinple eempaindied Bxmidar dhast thepatestial ® weluce the
product %Og{r 0§§15§8duﬁfgftr%%%§ ﬁ S Sog (g ]; %cla% y%ng“%cgtllloﬁgﬁm?% ee%fn iciently than
vaﬁceﬁltyeﬁh dBacdtentiadsls. spp., 4 tinmes less activity agai nst

the Eubacterium | i nosum A- 1259 or Fi negol di a nagna

A- 1254 strains, 4 to 8 tinmes less activity against the
Exh@pleerd: Bii vﬁiolaaﬁhq,r bfT MvPatiG€orApduntEih the XS dafikily havster

agai nst the Lactobacillus aci dOphI | us A-1255 and
mogdgkt ococcus lactis A-1256 strains. Therefore, when

conpared to the conpound of Exanple 5 of WO

10.208 %?ﬁ@%ﬁﬂ[elﬁl the conpound of Exanple 1 was

significant ess active agai nst the commensal gut
GoEo{aePl rlan h?rn (ejllrsgge%r!f: %C Ieﬁra]l s%g \fe? ﬂntéea&%{lfo? I%lxn alnrey%gnlsl\)/heolégl%ate {10 mg/kg

5.C Qfanﬁm&iaG]QEIBﬂMﬁﬂlaEfW&% aifpdted By gzlﬂva@e walihf If(]5 CH ot toXiglnic C difficile
product i on: perinmental nethod; Hyp per.toxi geni c
stra@ 1846 ﬁeful@l@m %lﬁlsm@étge@thﬁa@a@%«m9§ﬁa@f 8 and dgyelops 1
r ot 7
to S48 FIR Mhe ot RioR G dlgreBl Uit oS RofBides rapidly
and/\alsﬂseidtobgevetembhtlﬁ U‘@ﬁfoll’l(hagla mdcrosis v$ ﬂ&mﬂaeﬂiml amdtdlaethsﬁimacompound

of KRB o e S g ot gt SUsPERISE o (et osm evels (10 melke,
t d,, no C

0 o O R a0 o ) O af B ZS*‘“ TRYNEY fos used as

COIttISI)llt Amengs peem areateds oner dadyl foedt daysand aétsaayzfrds frggintain under

toxi.n A and t Xi s descri bed hereafter. Toxin A
obgitign fou gt et B35 B Ot L ing el mg  he NuPage

Large Protei | ysis . System (I nvitrogen
The, @GR RG™S egaeme% %éfter iaEy gnyy forrmer T fﬁp@sgé‘fé)r absence of
dla?rﬂBéa Wﬁnélngﬂ{%gﬂﬁt(ﬁCFHeoﬁug' tods! Mﬁvﬁpgﬁﬁlm\éﬁ Cégl%%d to be in a

ant i use nDnocIonaI ant i bodi es
moBbmmtbstatgr[e)Cﬁé’mEﬂimlodvaﬁ wagshtl losCprogirdsbing itd en elylaclatad istate, anorexia

fory B o Elipers Ay ey TEPTCIAgi iy Betf UFBLS o crosions or
traifh,| iuneHAH| b@élul%cﬁisydnﬁé’d laBdSPKA ] Rk Sout a8 Gﬂyl § si2lE€injection of
seeded into 96-wel|l flat bottom plates (1x1°0

sodgen psit@earbitaland al | owed to attach for 3 h. Appr opri ate
dilutions of filter sterilized supernatants were added

05“°the he.cells and further incubated at 37C, in 5% CO .
fter 50 h of incubation cell rounding was determ ned

usi n rt m crosc The  t
T Biep st S RLOE g oo ER RE BTG v e o arene meotocol of
pargHaph Mei. a3l theasfebiet RBtrNePHmRelidd b@wWBs Nend Sah@MWfter infection
formng units (CFU) were determ ned by platin

whegisps elbpigats tegatad wish 40.030 @relk}0 mg/kg of compound oFgExample 1 survived



sanpl es on suppl enented Brucel |l a agar and col ony count

after 48 h incubation at 37C under anaerobic
w@oditsisons. 8. U. Results: The outl ook of a WBCEIB2009/051896

Bl ot plate to analyse toxin_4 _production in

supernatants of static high density cell cultures of

C. difficile NC 13366 (a toxin-hyperpr in ) .
durlqygg‘%e(ée}a% ‘Sy?)aémglet!,%ﬁrwdt %étthec M@é‘rqggsatlg\feggﬁg/o ?%the animals survived
theNOBPLL Mla3c BF BN dP&Qthémfetaﬁhéﬁty‘)fhééassﬂﬂqw 30 nf! I%U gﬁ%/ﬁfévaggoups 80

The experinental " net hod nentioned at paragrap .
andu @Yo tod animtads survived matobt resdpoewV dngomiygorweit a S8tmgldypselwas used

NEINETEE TR I e -
treagt %in@dls Wit e/ inkeclbnd &nhpavdbié RAtREohdin. at day 5

), the contents of toxin A in the supernatants were
anal ysed and conpared with those observed at D (see
Figure 1). In high density five day old stationary
phase cultures of toxigenic C. difficile, the conmpound
of Exanple 1 inhibited de novo toxin A production at
concentrations of 1 and 8 ng/m, i.e at 2 and 16x the
MC (see Figure 1). In contrast, netronidazole and
vanconycin did not inhibit toxin A production under
these conditions or did so only weakly. Culture
supernatants were al so anal yzed for the cytotoxic
toxin B by using the cell-based cell-roundi ng assay
menti oned at paragraph 8.i. Activities of the
supernatants of cultures treated with the conpound of
Exanple 1 were reduced to >90% conpared to the
untreated control. In contrast, activities of
supernatants of vanconycin-treated cultures were not
reduced (at 1 ng/m) or reduced by only 30% (at 8
ng/mM). In summary, the conmpound of Exanple 1 has the
ability to stop efficiently the synthesis of C
difficile toxins A and B even in high density static
cultures and in absence of killing, which is not the
case for the vanconycin and netroni dazole, the
favoured drugs currently used for treatnent of
C.difficile infections. Exanple 9: effect of the
conpound of Exanple 1 on C. difficile spore formation:
9.i. Experinmental nethod: C. difficile A-1050 (ATCC
43596) was grown to logarithmc growh in suppl enented
Brucella broth resulting in turbidity matching
McFarland 0.5 standard (6-7 h at 37C under anaerobic
conditions). Cultures were diluted 1:50 in tubes
containing Im of supplenmented Brucella broth
containing the antibiotics at various concentrations
in 2-fold dilution steps. Tubes were further incubated
for 4 days at 37C under anaerobic conditions. The MC
was defined as the concentration that inhibited
visible growth (turbidity) conpletely. 0.5x MC was
t he highest concentration of drug allow ng visible
growt h. Assessnent of colony formng units (CFUs) of
total cells was perforned by plating appropriate
10-fold dilutions of the cultures on Brazier's agar
contai ning 4% egg yol k suspensi on and 1% | ysed horse
bl ood (Lab M. Col onies were counted after incubation
at 37C for 48 h under anaerobic conditions. Spore
counts were done by selectively killing of vegetative
cells by treatnent with 50% ethanol for 1 h at it and
sub-sequent CFU count on Braziers' agar as detailed
above.
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9.H Results: C difficile is a spore form ng organi sm
and spores can persist for along tinme in the hospital

W@paopnaament . Spores are very resistant to conP@HIB2009/051896
di si nfection procedures. Thegyefore spores play an
important role in the transm ssion and persistence of
C. difficile infections. Gowing in vitro cultures of
C. difficile were treated w th various sub-MC
concentrations of the compbtHiSof Exanple 1,
vanconycin or netroni dazol e andi nvestigated for the
effect on the production of spores after 4 days of
anaer obi ¢ incubation at 37C (see paragraph 9.i). At a
concentration re?resenting 0.5x the MC, treatnent

L Ajcempewifrfiaemys IExanpl e 1 resulted in | ow spore
counts (<1% spores of total cell count). In contrast,

d culturesfand cultures treated with

nmet ron dazole or yanconycin at concentgations of 0.5x

hig@h sporul ation rates 90% spor es of
unts) i s t hat
has t ent i

@Wodu i on of “Spof es dur :
i nfection nore efficientl t an vanconyw n

troni dazol e. Exanpl e 107 O i nVvivo actlﬁity
invention conmpound in the C. difficile hanst

totm

- OH
10.i. Experinmental nethod: Colden Syrian hangters were
given a single injection of clindanycin phggphate (10
nmg/ kg s.c), and a day later animls were {nflected by

gavage with 105 CFU of toxigenic C diffici strain
10465. A fulmnant colitis results in the majority
(-959% of animals and develops 1 to 2 days after the
adm nistration of C difficile. Untreated, the colitis
whpegr esses rapidly and turns into severe colitis,
henDrrhaglc necrosis of the cecum and death. The
Aig RyddAd¢f Exanple 1 was administered orally as a
nl§y§p§n3|on at three dosage |evels (10 ng/ kg, 30 ngy/kg
00 ng/ kg; n = 10 per group) Vanconycin (50
or ggﬁar%) ce 1caﬁ\2 qg%ls g%ss%g[ﬁher% for reV n% L?raegtrl]n%m? stinal diseases
whithseé %aisle@ yfactcan s@l@dﬂe& lfﬂﬁaxaClczstrldzdﬁy&ﬁcﬂb,ecmmmhﬁ perfiingens
were observed three tinmes daily for norbidity and
or SppdroECTauipsence of diarrhoea. The final endpoi nt
of the study was survival. Animals judged to be in a
2. MB@H% 5t %trﬁlu[aef(ﬁseﬂ]gﬁlgdq 1a?rg OforWed g m% ed 1n clalrn I,ora
progressing to an emacl ated state, anorexia
phdimapruticalhgadcptebla anlg thetaubrehdrinams B @ays), si gns of
paralysis skin erosions or trauma, hunched posture

3. A B Be T o PR R e 22 B R Nelfioped ingfagm 1, or

aphzﬁﬁfa@&ﬁiéﬁllﬁaéﬂe abIe}éathhetr&ff, whEpRUNd 10f Exanple 1 was
tested using the protocol of paragraph 10.i. Al the

infected untreated animals di ed between 2 and 5 days

4. Afcompopntt et farawlavhay deféncd| in dHmnhl & & plaamaecuficelhy &@eptable salt
thei%%f%hlg’ﬁ)% JIRKY ﬁ%fm .conpound of Exanple 1

survi ved urlng the 5 day treatnent perlod ﬁu the

; e(fyg?o 10 E— - ueo\lqu? 72(140 [é)ﬁ Qro- Q(ﬁ?% S Sur%yy OXIQ oxaz?hdin-3-yl)-

eas
phdnbgyla&hgr]m Hﬁ@ofsgfaﬂp@n@lmupg 48@xcamd (ﬂl@%%ﬁlrﬁ)ﬂlh%l-@rboxyhc
survived w thout rel apse. VanconyC|n with a 50 ng dose
acias used as a control. These results denonstrate that
t he conpound of Exanple 1 has the capacity to
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treat animals with C. difficile infections conparable

to vanconycin.Clains 1. A conpound of fornula I
wabL@pasa37A is Nor CH and nis 0 or 1; or a PCT/IB2009/051896

phar maceutically acceptabl e.galt thereof, for

prevent i ng or treating intestinal diseases which are

ﬁféjyfchm%, 1-6 te“ a S@’rﬁm . J(%g?@d&%ékﬂgm}%@mwdm 3-yl)-
phéii‘l'd%;%?l@thﬁﬁ 4 Iﬁrcﬁ@i@?ﬁ&@ﬁdlﬁﬁ §1? 415&@1 k. (ﬁﬁy&sf[u R&fphihyflRAEM

‘theé use nmentioned in cl aim1, or
3-cptharylacaud;iapdl | y accept abI e salt ther eof wher e| n Ais

- e E RO L B e S ARG A3 S B3 1.
phd%@ym?gu H}&irbﬁc’?f Wnﬁmlﬁ adxo- 1 niato-quRETRI- B‘-cﬁlrbbﬁyhc

A conpound of formJIa | as defined in claim1l

aCl@r a pharmaceutically acceptable salt thereof, whi ch

is selected from
or 3-1d3acm@<mutip@lly- bedeptableosalt- & sfich fil eworudd,( {dr Y)reGentipdr@xtreating
. ymet hyl - 2- xazol i di - . - o
1nt%ﬂ8?]lo W‘ﬁs@?% qk}l(c)ll1 Y CﬁaB%‘@ EY l%e?pfealla selictgﬂ }fro_nh_%ng(zdzum difficile,
Clolstﬁ’dzﬁm|29¥9‘Fz%g%bﬁ%bﬁbﬁ0c%‘c%dwé%l ic acid;

1- cycl opropyl - b-fluoro-V-{4- [2 fluoro-4-((i?)-5-hydrox

nmet hyl - 2- oxo- oxazol i din- 3-yl) -
/gweﬁmy b oh oMUl kg ﬁéﬁ@/@dpinp‘é?md il rpr 21 pRArmaceatiggdhy acceptable salt

thei'eof’ QA9 1 Fe S BRNM-AYS %872 PSR LRSSy A&y Tnethyl-2-0xo-
oxa]zoh&ml-bp]l)@;hyﬂloxbﬂfekhyQI @hydI{OSy-[pﬁ}efrlldUQ t-g144{okb-2)4-Bihder@unoline-

t hyl - 2- oxo- oxazol i di n- 3-yl)

3- Cﬁ%gﬁblﬁlﬁ‘é@ 1Y 1R ?@rrﬁ%p&p%g&lymgp?m@hlg st Fheyqo}f fog pgsyvgnting or treating
1ntést1ﬂald Hﬂ&%@@ V%U:ﬁ] b NGuFdC ﬁ§ b@c%yelrfaC?e%‘dt&%’] ffm 8Clostrzdzum difficile,

phar maceuti cal 'y acceptabl [t o a conpound
Cldsmdzwnwdmﬁgngonﬁtaph)d@ctacagv duntwsst i nal di seases whi ch

are caused by bacteria selected from d ostridium

ifficil ostridiu erfrin S Sta | ococ

6. K soatigunE of TR el BRes of SF 211U el Hel frpamgcptically
acc_épt@measanhﬂéra@fc et prevdnkivig 36 eRRERDING iBRktinal AREARE whidH &8 caused

IS
by Clasyediprddipyile-6- f | uor o- 7- { 4-[ 2- f | uor 0- 4- ( (i ?) - 5- hydr ox
ymet hyl - 2- oxooxazol i di n-
- - I Nz
7. & oo BRE O BTN b A i ot BRHEE Ui & b phapmagoutically
accpprablresak uhéreat, for @ecsaphg ol ercsiad thl‘ehﬁfeaﬁfal dfsofises which are caused
preventing or treating . inte di seases which are
by g &R arogycipacirano ré%lﬂ@ﬁ"lﬁ@?n C ostri di um
difficile, Costridiumperfringensor Staphyl ococcus
8. &Wo?df)%un(@ of Ao AP QUR M Pincd O BHE Bflclams detd Bedr hrbh‘aﬂﬁ‘aceutlcally
of clains 1 to 5, or a pharmaceutically accept abl e
accgptiablet badt dlodreoff dpr mr@vq:@hng nay trpatmgedtamﬂnga tdiscases associated with

estinal dis ostridiym
ent e G BB G o BT e TR el Sipvtococcus
auRRewetho@ligdrBiink the cOncerat®ridtaaABsRHtih-6alstant aseRRbaRithe gut.
salt thereof, for preventing or treating the
i ntestinal di seases which are caused by a toxin
9. preoawerng o§ dornHa draslchiged iigiofenod lfime] ) & Sgor A pharmaceutically

acc%ﬁlﬂgfr%u Bt Qﬂergﬁr Lo apré e?ﬁng & H@Qﬂﬂgn dPRB e diSdaBsMEssheibRd with

phar maceut i cal
enterotox1gemc strains of Clostrzdzum difficile, Clostridium perfringens or Staphylococcus

aureus and reducing the concentration of vancomycin-resistant enterococci in the gut.
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acceptable salt thereof, for preventing or treating

di arrhea di seases associated with enterotoxigenic
w@Leaiiss7of Clostridiumdifficile, Costridi unPCT/IB2009/051896

perfringens or Staphyl ococcus _aureus w thout

I ncreasing the concentration of vanconycin-resistant

terpcocci in the gut. 9. AC und of fornula | gs
10,385 Red FAmemgdont GPamHs ey gegnign _é)nﬁh%trr ﬁ@&r@%ﬁ; on i ypr of 4
phAFRERIRRANE RBbabibelRO0lr {iRh B BYARPSIMRY B fHeedfahBicture of a

di arrhea “di seases associated w th enterotoxigenic '
megdicrmemsinhd¢l wspreivetit wmtiataf d1 gitéseipalClissse wdiialns caused by bacteria

rfringens qor Staphyl acoccus aureus and, reducing the

sol GG bR Qb SR AP BT B SEBR GGk s

the gut.10. Use of a conmpound of fornula | as defined
11.ise0at@odingCload1nin &, Waerkin Bk rAédicanidha e eidtirédld Mtended to treat

acceptabl e salt of such a conmpound, for the
theripfgefinab €igeascof a medi canent intended to prevent or

treat an intestinal disease which is caused by

t i . : . i di i i Ci s

12 JFEEEN TR0 BENER, NS riof Blhita i is iende jo provent
thelbstestamt diselisng t o cl ai m 8, wherein the nedi canent

manufactured is intended to treat the intestina

i sease.,.12. Use .according.to.claim8, wherein th

13, i R AL TIRea a0t bk Rete cie diPEirahapHigerured i also
intdridt@ 5ibd t03hcreiss Bas@ncdmratib 8f AaOIBLMArcbiStafNGit@bcdelAinBe gut.

8 to 10, wherein the nedi canent manufactured is al so

i ntended not to increase the concentration of )
14.\as s ayreing to esic of ghime Stte rl@c wherein the mrgsliqpgient manufiggtared is also
intee}ﬁig(ﬁ) Eodf*elag(%et Be ¢ ceﬁ{rat%n ff@ngqrés?ci&%sis ?raﬁﬂe%cgpcg in the tgﬁlt.

nedi cament” manufactured is al'so 1 ntended to reduce €

concentration of vanconycin-resi stant enterococci in

t he gut.



