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| SOTHI AZOLOQUMAOLONES AND RELATED COVPOUNDS AS
wEDOE/01d¥ECTI VE AGENTS FI ELD OF THE | NVENTI ON p@0042004/025365
The present invention provides
I sot hi azol o[ 5, 4- b] qui nol ones and related conpounds,
whi ch possess antim crobial activity. Certain
conmpounds provi ded herein possess potent
ant i bdSOIHIAZOTDQUINOLOXBSI ANDREDATEDUaMPaRtipst ¥ -
Particul ar conmpounds rovi ded herein are al so potent
and/ or sel ectivel} ANTBTM@TWE@@EHWOH c DNA
FIELBYOY PEH RnARgidgigokaryotic reproduction. The invention
provi des anti-mcrobial conpositions, including
pliad0ty dtwetpresaht 10 GHTIOR ipkd vadEs isFRIREAG 31 438 gBRR1Res TR Rlated
carrier, diluents, or_ excipients. e ’I'nvention
compgyndls; Whish prssepmabigticiohial asivitys Cettamsoopatadsmiragdahherein
i ' . 4-hl.qui ine or. rel d conmpound as
possep Rkl AL o M. BBl PARBRAP CorfBounas
providesidtendin am A§bpotert hadi R QEIet/eQfihibitYs %Y?fbkﬁ%ﬁ@ 3¢ Shhthesis and
conbi nation wth one or nore other active agent, suc
prokagyotig gepreduchign.e The iyertiqparpwides gisi-microyialagonipostigas, including
The inveption. provides methods for treating or
pharn e o o Bt e Fap At iyt roipliats! The
inventisrepreriiel phaniac@ltisal ddynpasifibad @dn@‘_{ihiﬁ? afl 'i‘sotlﬁﬁzfo%{gu\_/}g]quinoﬁne or
mount of a isothiazol o[ 5,4-b] quinoline or relate
rela‘fe@ EPFBBRHIY a5 dheomdyipethieyasen or sorthiafrigay ifotbiazalp[5,4-b]quinoline or

' . M. tal _infectipn. The invention al so
s USAEE L h51OB A LTI/ SDUL 21,250,
other antinvicroblial by agtifivhytl AgenANTRS fn@@ﬁﬁdﬁ%r@ﬁﬁ%etﬁgd@foa treating or

i sot hj azol o[ 5, 4-b] qui noline or related conmpound.
preventmgapicropiad infggtionsiin pularyotespprolarads amioads, by admimeeting a5

, . . hesi
AN N N—————
sufferihgdronnyeslistepiiba 5 AnibroBial HEctiolE TR0 dsveRfio S ¥18S H‘Exg)m]%g bf¥%hods of

. .....sothiazol o[ 5, 4-b] qui nol ones and rel ated co
inhibitfygrigreRiNEror thrad suriEbYy @pplyBgea]efant verintoub bl
‘o I . C ounds capabl e of destroying or
180th1a%§1§£$’g s% gﬁg&?}%&g&%ﬁfﬁ OGPt Epr oduct i on of
Ni0O0RPTEeIMvSiitEon 36CHtoAdedRFePinkdme@infl Q4Q8 for Ehe for the synthesis
asma, yeast, and fungi. The mechani sns by m%lch

._nycopl
of isothiazelal %4-bisluinolenspod riaedhompainys. Thioweweion disveyrovitles
metho PSRl B ATk BbnoRG ot Rl ooondt s or

repair; by altering cell wall perneability; by
inhibiting protein synthesis; or by inhibiting
synthesis of nucleic acids. For exanple, beta-lactam
anti bacterials W 2005/019228 PCT/ US2004/ 025365 2
inhibit the essential penicillin binding proteins
BACKAREPSND OF liatt eqvBNTWINCh are responsible for cell
wal | synthesis. Quinolones act, at |least in part, by
i[ARPYi Antigicsapial isemipgunsts apNRmpduags capable of destroying or

suppressing the growth or reproduction of microorganisms, such as bacteria, protozoa,

mycoplasma, yeast, and fungi. The mechanisms by which antimicrobial compounds act vary.
However, they are generally believed to function in one or more of the following ways: by
inhibiting cell wall synthesis or repair; by altering cell wall permeability; by inhibiting protein

synthesis; or by inhibiting synthesis of nucleic acids. For example, beta-lactam antibacterials



preventing the cell fromreplicating. [0004] Mny
attenpts to produce inproved antimcrobials yield
we@owsvor2d results. Indeed, few antinm crobi al BCEUS2004/025365

produced that are truly clinically acceptable in terns

of their spectrumof antimcrobial activity,

avoi dance of mcrobial resistance, and pharnacol ogy.

Thus there is a continuing need for broad-spectrum
inhibétrihé essartabpalisillirebiddiag peotéine (HBHs) be®@tdriaf which are responsible for

antimcrobials effective against resistant m crobes.

cell ‘T%ébiys hegiat Rugomes B%Ic@téeqsg\ma?aét Rrigwibiting awfaisiseof DNA, thus
prevé’nﬁﬁ ﬁ%o\{ﬁﬁe#’%?%‘ al distinct mechanisms including

inactivation o Eantibiotic by bacterial enzynes

( €0004] Metipattdngsé Raséscetimptovy eitthicZehifle Hetd éduivbcaln@sults.
cephal osporins); renoval of the antibiotic using
Indeegs fom{ Jntisnipiobialsasapraduged hat ase u%llyeclmsp@gﬁ@cwptabken terms of their
nbi n
specﬂz]ﬂﬁ bﬂrﬁfrﬁgﬁro‘éﬁaﬁl F%l%bxpm ag%g 8:91?&?{& &1 rg§1§ﬁ1§ceg &t OPI%%ggiology
Thusalidte &cOtonshbinghe@f for bfaddbedtrunt fafisicRbad, andepartichRiheed for
an external source to create a resistant target (e.g.,
antinjerebials gffertive geaiistresisteat misrdheaphyl ococcus aur eus)
T i ens,. .S
vASoSTRet Batat ATARRS 1 K BRHTERER i R Pl g
mechbising irMidit@indttiatiah by thalahtisie By Bhdédial en@iﬁés' (8], ®eta-
antibiotics. [0006] Resistant organisnms o@ﬁgart icul ar
lactamates thap bydrgkyzeraeieidin andrreplalospoeng); wampvalefitbe ayt@hietic using
efﬂu:%?&ﬂi%% %&%%azieﬁﬁg ﬁl%ﬁgr%gtsofqﬂg %Lf%iotf%ev% ﬁllu eltlloﬂ a%@%l?r%e fant

recorfth /DO gq Ipem%ilhh@&@i’s‘tdrﬁ@ irDN@sé’rﬁz‘ézl g@tz@ﬁ%ecﬁ aﬁ‘(piidqulsltlon of a readily
cephal ospori n-resistant aerobic gram negative rods

transfgralq gang divanen edensk sepcems @t@a@r@rreﬁ@tgmaténgagﬁermgaethmﬂbse
ni fiscant cause

res1st%g% tS?ag ngl%goec ?{% rbéreu'i)ear Fre e gelta a{}ra&n \Rno%l 7 Paﬁ[%?%eg%lsH&h as

vancd1Byd-edsisyand ieserdocalsl ﬁzé’czu;ﬂ_ hﬁhlbllﬂ Grc@asibthet t6 WIRRIIS alfcommercially
el derly and inmunoconpron sed patients are

availabde gntbigtiesl y at risk for infection with these

D 200 e BEGERAS SRt il b R Ao HETER SRR e
vanco%hMﬂﬁRé’m%f@ﬂ%]bM\égNﬁk %e{ug AiciliR@ediMMB BiePibcBEQRY bA8Snoniae,

conpounds of Formul a ormula Il (shown bel ow)
VanceRi- mlsmgntﬁ@@@ml Mﬂummlt@}nqasmﬂ E.rrod, eaphialospainergsistant

ti ti
acrobfe BBy Buf T DOTRaR (AT OR ol Girtingly TG
organkisms dabi g8 c2M a8kt 2 ASsoREh AV RARDIE 2RBE® clodrlh ASReRted with

potent and/ or selective antibacterial, antiprotozoal,
incregsinganenbiditygaid reertaliyy. t The impreasingwenbdre af eliedy prdovi des

o RGO % S S o
ThereF@eV@bR,is 8largS Whraétefledddad ﬂéééiqopfhe%@Géloﬁkn%"ﬂf%%%tlﬁ‘ﬁ&oblal

one or nore carriers, excipients, or diluents.
agents.

SUMMARY OF THE INVENTION
[0007] The invention provides compounds of Formula I and Formula IT (shown
below) and includes isothiazolo[5,4-b]quinolines and related compounds, which possess

antimicrobial activity. The invention provides compounds of Formula I and Formula II that



[0008] The invention further conprises nethods of
treating and preventing mcrobial infections,
w@assioobar |l y bacterial and protozoal infecti oPSI/D$2004/025365
adm ni stering and effectives anount of a conpound of
Formula | or Forrmula Il to a eulcaryote suffering from
or susceptible to a mcrobial infection. These
m crobial infections include bacterial infections,
possdse potentaand! er delectiod antitattetibl, amtiprotokeddvtlaat Adghlsactivity. The
infections, Salmnmonel|la infections and protozoal
invextiop alsojpaeig dess asi-hagierial eonenpsiiops pentaiRmEe oF S1orTprimpounds of
t 0
Fom e o ulo L R kARl or ARRIHSAE P SRD prapound, and one
ornxnamumkm%exmpkmednﬂﬂu&uﬁans but al so enconpasses
mstog&%s of, preventing or treating mcrobial infections

efhe igygrdigndurther cpurariseg nqtheds abiteating ndareyeagng microbial
mfecﬁ%% ﬁclﬂ:g?ﬁel?]il g%éelgag %%% %rogé?ztoplqﬂfecﬁé l{yea%&xﬂﬁﬂf_ermﬁ%*uaj gﬁ?ctlve

amovat ofec@spdund ofFogheladot ForemAYHRS a@ukAUSTE BuSéraig A ar
ound of Formula | in conbination with one or nore
susceaflﬁg

o ¢ ﬁéFfé’B@letqf%méi’@e rihesegicrrbad fgetignsiinededhactgrial igfections,
an I
for exarty l{l gn%} nl_gfelcﬁﬁn% @'Mgﬂzlro%cgzéf%ﬁ%cﬂgﬁ 4 nSgérrgonell% 1rbfec{tlons alac}

protoamm’(femone Oliop exaneple Chlanaid iafdctions. FiiertiVéntioh is pAB&Mdr1y
|nvent|on al so provi des nethods of jnhibiting

1ncluqlﬁsd‘pc3]éq>c§§| of preyraBnSpIcireating mlqrablabl}nf@ﬁgng,mﬁgaramals mncluding
humaﬁg lfbgl‘t: Bel g @n@oﬁ%ﬁ%ea %e{.@ﬁs o} g}e%ﬂﬁl% Q‘[tI%fié%%Jn ﬁof 1nFect10ns in other

ammﬁx,afmh@ng ifiigh,baedis, Rptiles) Aind atiphBidrscr obi al  gr owt h and
survival on me |cal instrunents or on surfaces used

f dPOYd ddethedsrfrteanfraent ieludssidyiinigtering & epppeind effformula I or

Foro L LRI P i € R i
combhetionl wdthl ongrd nfoeé olkathblapelRie d3efk, RehQis @n BatibAdter, wffAntifungal,
NR7 Ae NAt R7 Aa NAl RO R9 Formula | Formula Il

an anm)l@ql 230 1Ateé§§fﬁjb an aC-mrerminhibitpr, afhgta-lgetamase inhibitor, or another

compg R o B RePPedBB30 G2s565 4 A e 3. 0. SO or

SP2010] RAheiisvenyioh age i)rovﬁes nk&2hdds ofintikigthg Wiecrobial growth and
C2- Coal kenyl , C2-C6al ky
surVI‘@]; b]zj?ﬂg}@[ng @p|eff9pt(\@@1m@g¢ibm1§@hw(ylo[5 4-blquinoline or related

A d
complifsd (LTSRS 17 LR lscbioinniting iespbicl rowth and
survn@]l oA h’(bﬂh:ﬁﬁﬁl}!ﬂrt)tné{ﬁ@ br & subbic6duses frBSd pieph@omby Bpflyih® a

5 substituents i ndependently chosen
composition containing a compound of Formula I or Formula II.

[0011] Thus, the invention include compounds of Formula I and Formula II

R+ O o Re 0 o-Rs
R5 7z RG 7 N\
~ I ' N-R; N | Il N
R Az N Ay R/ Az "N A
R9 R9
Formula I Formula II

[0012] A compound of Formula I

and the pharmaceutically acceptable salts thereof, wherein:



from hal ogen, hydroxy, am no, cyano, nitro,
G -al kyl, G -Cal koxy, G -C2hal oal kyl, G -
w@&2haborbkoxy, nmono- and di-C -C4al kyl am no, PCT/US2004/025365

C2- C4al kanoyl, G -C4al kylthi o, =NORi 0, =NRi o,
-(CORoO, -(CCONRIORI i, -OC=0 NRlOR11, -(C=OORi O,
-(C=O NR10OR11, -NR1O(C=OR11l, -NRio(C=OORi i,
-NR1o(C=O) NR11R12, -NRi o(C=S)NR11R12, - NR1oNR11R12,

- SABRBH O, SCSaPOR 0, - SO2R13, - S02NR1oR11, and

R13; where R o, Rl1l, and R12 are independently

hD@(‘SE@ Og@‘i Cdal kyl, or aryl, and R13 is O - C4al kyl

croglisc i, Crgighiyc. SnSaal aroUlofBAE: Chapotion
C4-Cﬂ:fychvh]ikellnyl(($0 @M:bﬂiohydrpbdary\I(CJlCQ;atbbh§d1§rl«)bSEJGGh'&%Sycloalkyl(Co-

dent h f hal hyd
Cwa@]&@ﬁ}e’ 5] ﬁi?cgqufy chgq_féngﬁﬁé@gdmwhﬂ%&gg %gqqgst%/mén?;( ﬁldegergdre]r(l)tly chosen
I 0 kal
fom Qo Bl O € S SRS GrsGhlhony G Gaplostion. -

Czhalaniknry, neyr@nand di-Cr- 034a1bylamh&d[\|62 C48¥kandyh (;SCfalkyFhml iNﬂRlo,
G - C4al koxy, mono- or di- (G -C4)al kylanmino, nono-, di-
8r tri- O-C4 al kyI hydrazi nyl, C2-C4al kanoyl

oSyttt SRR e oS R

m1¢(@é®3ﬂdmiomz@m% -NRogCk: M'ng, -NIQJQGW‘SMQH?P
0XO0 C4al C2hal oa - C2hal oal koxy, and

koxy (X
NRIO%@IZ:aﬁ@ﬂ&nO» o@%wkﬂoaﬁ%nog Mml%uhg@rwbﬁ?emSOzRu, where Rio,

R11, ﬁ'}é@%ﬁ{% %gﬁ@e?ﬁﬁg h9 Q&i (f: %%nﬁ)(& PIQ/ ylagaﬁﬁ)ls C@&@%}%OI aryl.
- FQARCHC oyt Wk&f@w,,m or 8-0;-apdikfRddbaaseyoldde

definitions set forth above. R7 is brono, iodo,
Csalky]@l@@j,@pgc o whiglp srsgbstiptegryvithd) tﬂﬁ,«;ubmplgs 1r)depg1denﬂy chosen

from E%g E&Rgmlh% a|ck¥yr}%!:|:“{%j_ft &- £ y?cji{%&f’ irré%ﬂ%~ ar% dl'-_hl-C4all<ylam1no,

C,-CHdtotlkgl ahd® & KBhylbalkéxy/- 10 member ed bi cyclic
saturated, partially unsaturated, or aromatic

cé%s%bxflfpge@, 9@19&?31; hydrgxy aaneh syand, sitou pet HNH,.
DR K2 I S BT S LSRG 58P o
Ci- CM@Bﬁﬁﬁc&Zﬁyﬂ @mmg)ﬂ/@ﬁgl@les@r c@t@;hﬁlldam 1, 8f CP—@JHQoalkoxy,

via .a carbon or nitrogen atom whe is - or -
each Of whigh i spistituted avith- Ol Jneibbtitnends md@wdmﬂ)sdtomrafrem hydroxy,

iR oo BB O A LB DL RS s B .

C4a1k531amhmmd vi a a carbon or nitrogen atomwhen X is
or -C EC-; each of which RAis substituted

\MRt6 s 1®’dlf ogen, kalogm; hydspss amined eprende nﬂ4§lk¢1h Gs-éhalkomrmono or

ol 56 S S SRR Xy

deﬁn1t1mh&féefdi*&ﬂ“dbbye.

R7is bromo, iodo, —O(SO,)CF3, or -N,BF,, or R; is XR.

Where, X is absent, -CH,-CH,-, -CH=CH-, -(C=0)-, -(C=0)NH-, or -C =£-.

R4 is C3-Cgalkyl, C4-Creycloalkyl, C4-Creycloalkenyl, a 7-10 membered bicyclic
saturated, partially unsaturated, or aromatic carbocyclic group, a 5-6 membered saturated,
partially unsaturated, or aromatic heterocylic group bound via a carbon atom when X is

absent or



chosen from (i), (ii), and (iii). O, R7 is XRc, where
Rc is cyclopropyl with O to 5 substituents
wo pepencent |y chosen from (i), (ii), and (iiPQT/Usiond 025365

the proviso that Rc is not substituted with am no, or
nmono- or di- (Cl-C4)alkylamno. O, R7 is XRD where RD
is phenyl fused to a 5- or 6-nmenbered heterocycl oal kyl
ring containing 1 or 2 nitrogen or oxygen atons,

~CHan Bl oRBDunsl BaibstrbowbenitropéatOmtvehed 3 WOSIHACH et € =€~ or a R, is

o 71 R B R e Dbt O et ermtooi ey

bound ivia) dslaa %ﬁ%%&ﬁ%aﬁﬁ%%oxy ?EOM@ C]% Y? %oﬁ&[%a ‘a carbon or nitrogen

atom dvhe(l@[ isCCHal(Hydra@i=flg,ca€ll ofGZhiah R@llkMibstltuted w1th 0 to 5 substituents

oI el 6 O
g;t;rcﬁéoﬁ&gga\&lgé?% ké %Plge f;rﬁg}ﬁ?@éﬁ%g{ ]E<t(§)x5y iu’.bstituents independently

chose@Zrdd6 (it (6), any ¢liipal kyl (Co- C4car bohydryl),

h%&g oar Co OGcar boh dryl a Cl - Coal kyl t hi o, =NORI O,
b with 0 to 5 substituents 1ndependently chosen

from (1? )%&*@l&%@%ﬁﬁ%t at(Igo1 %ﬁlﬂ,@i{ )uﬁ %\?%@%?U&%}Bnono or di-

(Ci- CnIaﬁkyla(ﬁd;abkyl )NR Q(C=O RI 1, (Co C4al kyl ) NRI O( C=0) ORI

Caal | cyl ) NRLO{C=O) NRI | R12
(Céof‘dﬁ lyr%)hﬁr%?/ )@ég(esélfus)e%fp p Sy91) NRemberad)fetaragycloalkyl ring

contal_n%r%{ %ﬂ%&%\l&lﬁg&% %&E JV% B(.%aflf(bf 1%(}\&{%0 to (’5 Sybstitutents

choseG4mint 6iy;|(HSEBRIG). - ( Co- C4al | cyl ) (S=0) ORI O,
(V% Cdal kyl ) SO2R13, - ( Co- C4al kyl ) SC2NR1oR11, and
( Z®4al kyl ) NRI OSOR2RI 3i and (iii) is chosen from

RD, wh RD
A R R,
CZH)GS bidsen @omsc pakMyI( @C@%MIOZTC@MWQH Coanky¥(Co-Calkyl),
(CO- C2al kyl ). WD 2005/ 019
monop@#? %&nﬁg %12%%510 61 ﬁ@l@l@édﬁl tha(qaqllsoxanas Créicloafleyl(Co-

C4car§cﬁg/a§pt ?fr—%@c {a&gﬁ@o &dflt {;S Eq%ﬁeﬁ?‘?{:b

c4carmxydr>4)cawco-@mbahyd@1) @ﬁa{@qy@au@aﬁ) @a}atsh@t@ﬁdc?cloaucyl(co-

kynyl, Cl-C4al kox oxycar bon
C4caﬂ%1y%®ybﬂs@law% ocSpscaibg Hyrdeepilyylthio, ”‘NORIO; =NR 0, -(Co~

ChalkcCesre| oal kyl (Co- C4al koxy), nono- and
4@ }g?}( QB )aI kyl am no, Cl- C2hal oal | cyl,

-(Co- Gzhuc@aﬁew@@mmxyco-w@ﬁt*ﬁ@mmommOkogfmaud_\/l)c)%@—ommm1, ~(Co-

erein, R8 1s hydrogen, hal oge

C4alkys]g(§|rr S&QRua:ﬁanalkyHNBlo(ﬁr@]&u, 1660-CM11<Y1M10(@TOR8R11S-(Co-
C4aﬂ<}§:}m%é§ﬁ%\ﬂ} ky’lzglf@?] é‘ﬁé%lp}g?m?% &(Cb sCaglkyDRR11(C=0)O-Ryp,
-(Co-Caalkyl)NRo(C=S)NR ;1R ,, (Co -C4alkyl)NR1oNRR13, -(Co-Caalkyl)N=NR;3, -(Co-
Caalkyl)SO3R 10, -(Co-Caalkyl)(S=O)OR 0, -(Co-Csalkyl)SO,R13, -(Co-Caalkyl)SONR R 1,
and -(Co-Csalkyl)NR10SO;R13; and

(iif) is chosen from —ORp, ~(C=O)Rp, -SO;Rp, -SO3Rp, -NR19SO,Rp, where Ry, is C;-
Caalkyl, C3-Cseycloalkyl(Co-Caalkyl), Co-Csheterocycloalkyl(Co-Caalkyl), aryl(Co-Csalkyl),
or heteroaryl(Cy-C,alkyl).




C4 al kyl hydr azi nyl, C2-C4al kanoyl, d -C4al kyl ester,

Cr C2hal oal kyl, or d -Czhal oal koxy; each of which is
woebshieed ed with 0 to 3 substituents independerit/Ug2004/025365

chosen from hydroxy, am na hal ogen, oxo,

Cl - C4al koxy, G -C2hal oal kyl, d -Czhal oal koxy, and

mono- and di-Cd - C4al kylam no. R9 is O -C8al kyl,

C3- Crcycl oal kyl (Co- C4al kyl ), or phenyl, each of which

| sWhelsstich of @l and\(ifijisGubait@ed wixhto tb Benbstitadeprissaabhtyy

chosen from hal ogen, hydroxy, am no, cyano, nitro, -
ChOS%JP ha YAoKy HRINR/AY 200Gt AR et OHCoC Ok G nrfehaliyl, Co-

G -G7 -
caGy St AP AR Y oot
Cscardbohydey), ()@} dyyloality1i0y-C, kb aahd< hd di@i-@lthﬂgﬂﬁhiﬁ@,xélr
uae

anﬂ(é(cz- Aal kanoyl . [0013] The invention inc s novel
Cohajoafkyl}, fudi-helealkg¥n Gt Cplieneyiand phabsi s of
ang j ;i j onpounds of Forrmula | and Formula H
Tﬁ%ggh?ﬁggéﬁggggtes are conmpounds of Fornmula | and
FoWhedem, Rk is ydvdpea haRgeh shyldeauypaminddeyano KiOLorCREINDL, or
- N2E5FA§:.3 The invention provides nethods of . .
syhiR&sizplkyl Corfpalsayy tegnorer dnlCa-G+)alkdamgioninonos, (di-, or tri-Ci-
j S Cc ' i iat f _the ipv i.0 _
Ce AR LT SEMILRg, B I S TR IE of EYEah8kony:
each af whichis dubktitndwith ®ar daibstiaeitd itBheidenty clesreR GRS droxy,

. Substituted with Li, B, A, S, Zn, Cu, Zr, or Sn
aming,thafqgen,onE1-Ghalkexip Cifghalomtins CE6-ipiwsdienT Rehmono-Tg di-Ci-
C4alkgm| ON CHEM CAL DESCRI PTI ON AND TERM NOLOGY [ 0014]

rior to setting forth the invention in detail, it may
b R qHe CpiQghlktlo Corbuydiiealk yd@,i QyalkiyDNSr tHengle Bdchi oF WIREHE shistituted
e used herein, ounds of the present invention are

b Co

with Qo pubistifpepte srdiopprisnil Firrgen frapdealeenomisiien va Buine, CYADO, nitro, -
9228-P 2004/ 045 | i

coofP AR SOBTHALERET L LICESL A SPELS, B

CaalkyByC$Ontyaioalkyl{Qg- Caalkony) EmasL AR (€, -} IE Hinsing @?{(Czﬁﬁoalkyl,
e,

stereogeni ¢ centers, stereogenic axes and the Ii
Ci-Cobalgalkgxy, and Geilwalkan®dn at ons, so that the conpounds

c [ - ' reoi s ric ros. These

c o0t 78 ihn L LB B8 SILRRAR Sl R TR R of
antiméedbixlecohiposids dfHormaRITRAY Fesmith [ Thate iterfRARtes are compounds

asynmetric el enents, these conpounds can additionally

of Fopila fang Horguilpil ig whichdiels hrameo, igttss —Q6¥P0CGHa o1 WyBlhg The

- ' | .. shoul d be ers d ,that al

oven G DS B Sl D SRR LBt

comp#siag opRsingdn intBroaelitité bOhe inveAABPtESappkdpiiate aryl or heteroaryl
car bon-car bon doubl e bonds may occur 'in Z- and _

boronge. geif, @y ofhetaroaryl bprogieeacicdestarorrpomppundsesubeiitpted vdth Li, Mg, B,

D8] i-nc ed.in the bresent invention. In these

Al SIS?%"%’iZSth,%\ %éh@gql%tg?fgo%ﬁg}% ionmers, i.e., optically
active forns can be obtai ned by asymmetric synthesis,
synthesis from opti cal :E%Ygure recursors, or by

DETAIRED PEPGRIBFIOMQF EER NTI@¥Nsol uti on of the

CHEMICAL DESCRIPTION AND TERMINOLOGY
[0014] Prior to setting forth the invention in detail, it may be helpful to provide
definitions of certain terms to be used herein. Compounds of the present invention are

generally described using standard nomenclature.



racemat es can al so be acconplished, for exanple, by
conventional nethods such as «crystallization in the
wee@semnees of a resol ving agent, or chromat ogr apdiyUsS2004/025365

using, for exanple a chiral F PLC colum. [0016]
Where a conpound exists in various tautoneric fornms,
the invention is not limted to any one of the
specific tautoners, but rather includes all tautoneric
f opouss] IQRHAih s-EﬁﬁldﬁE QA& B mpSMRAB b Pornha 1 mcpmﬁmé 10 may contain
i ncl ude all |sotopes of atoms occurring in

one qymaaye asylmonipg Gletieents| syoh epsiereoganiachaters (s@eeogtzmmxmmdnge like,

. AR R SR S gL AR BHE Sish T P, tersoisoheri
formé. SPARE 8SmPbund3 i BEFHr éxaﬁip%d %ac%ﬁﬂaiew 3@;@119%@1:0% For

and i sotopes of carbon incl ude
compjop0dBYitltere ai morsoaspometise dcleem:t&shwe lsenhphendsican additignadly be
mlxt%gs 0 ast%{%gr%lfa Ftﬂgggrgépgl%% a5 f]?ﬁ %sgzrgu%t%ﬂ %tér@qt sh/_c\>|uld b%z’
undeSRRE thit@, o FERESH AT ikGRES andvfikthRes %&lﬁébf%ré QicBHpasskd In addition,
defi ned i ndependently of other variables. Thus, if

compuprodgwith cathpu-carbon Jeulde bendsturyeatcusing - amdﬂihfomls, WAth all isomeric

form} e £ S R BBinE Hcledrgh naresseEiny g I8 e stRiohs, he
singlé BSHRPIBRGANT. E}’oﬁtfc@ﬂ%ﬁaﬁ/e%ﬁﬂﬂah'b@ Rb@findd by etric synthesis,

conbi nati ons of substituents and/ or varlab es are
synthgsis fiiogsénicellypiuyg prdcursarsh onb»mt@smiaumronﬁthc exginatesi Resolution of the

st abl e conpounds. 9] The.t rm 'substitu ", as
rocengt el B SLTURHEN ot ol B Spripp e iR B s,
crystalli@atfb@sh Mr@ﬁn@é%@ﬁolﬁh WPert Sor' BRIAAE S apthy ﬁlsﬁ’l% for example a
sel ection fromthe indicated group, provi éd t

chlrabIHEL@rmtlmuh atom s nor nal vaI ence i s not exceeded, V\hen

o DY PR soniboe Sxibit wis ?t%g,%ﬁnéﬁncgﬁegﬁﬁgh%fng?@qnés not
hmltémo?agg) 30 $PAE8pddHld LAY 8203 8Rr iR IROLAGRIMAR forms.

0Xx0," Imne, or oxine subBstituent on an aromatic
gr 60b7]oThdmt@ntnawcmmnus:mt@dedl o alekitle alf $sotdpes af atomis ioccurring in

character o bstituted
the PPt COPAOWE. MM K ist AL b S o pnber but
dlffeﬁﬂ%gsrs n\aﬁ{weﬁb@}sw@@f %ﬁst a%&'nﬁh@ a8kt bﬁt BHELo jsotopes of

mbi nati ons reésul I e ‘conmpoun s or usefu
hydrcgym mtvéudedntmmnemdtddutamms ané\lsytq;ieh ef carlborpinciude d)leI%b lamd 14C.

str ure i.s neant .to i | nmpound t hat
JP¢ f@ S corppayags qrg de dn@ﬂ%@? b%femswr&q geral 69%11& that includes
Vanalglgggt ., KQXRWR% RAMG, &Y %ﬁ&weg{wés%me%‘ﬁ ciﬂehoea%ﬂ variable

ive hera euti'c agent €ss O
withis pedh 4 foetiubub dtﬁrtederﬁe@emieﬁﬂ}n afrettier virmbieh. eThmsr ef a group is said to
od t hat

be suRFiGetyoh SR A Ry PyaiSrpynspat b S st Bar bt g (o o R* groups
and M%ﬁéﬂ (%%ﬁﬁeﬂé%(?s ﬁé?éc%d Rle gﬁh&é@ﬁ Sz tlf%fde'fhﬁﬁn of &1 i Also,

substituent to the core structure is in
combpotibhoof subSiiBe]ts sndiarshariebled yretpeahissiblervaly i eﬁdkﬁ@mbm\anons result
. g ers or synbols is used to indicate a point of
1nsm‘§f§€ﬁﬁ%ﬂ S-for a substituent. For exanple, -CONH2 is

atrherd) ethelt &P UBstitHe € A5 RO herein, means that any one or more hydro gens
on the designated atom or group is replaced with a selection from the indicated group,
provided that the designated atom's normal valence is not exceeded. When a substituent is

0xo (1.e., =0), imine (e.g. =NHR), or oxime (e.g. =NOR) then 2 hydrogens on the atom are



atom [0021] As used herein, "alkyl" is intended to
i ncl ude both branched and strai ght-chain saturated
wa@biophaex hydrocar bon groups, havi ng the specPdT/e82004/025365
nunber of carbon atons. Thus, the termC - C6 al kyl
as used herein includes al kyl groups having from1l to
about 6 carbon atons. Wen Co-C' alkyl is used herein
in conjunction with another group, for exanple,
replaggdy | DD “ @il Iyihe, drlorimaslibsi@iiet oardWpomatit %rbh}& ofl@i&oaromatic
aryl, is either directly bound by a single covalent
8T°“%6%98" Oy arrpatig GaraRiey 0%@1&8%0%1@3&- a@md}% sHbsHitwtgd with oxo is
i chdqh SHRET, ; ' hi.s ..case, f.rom 1
P A A s AL o e 0 PR Sy e
combimetioas eesnldin sthblecompodnds ofredeliylsyntBetiyinterfe@aRBY I stable
i sopropyl, n-butyl, t-butyl, n-pentyl, and sec-pentyl.
compspRg gk %‘Hﬂ SFSHTeds By taeply gwemparid, thatjis sufficiently ostaist to

. . i 8 rbaon ato .
i 0 RS R LA 0ot 0 00 SR e
theraprsitid apente Unless nthieoeisespeaifiey dulntiardagbre haned Bio BlelbRY st@cture.
For 62%{1@'8 ht or branched configuration having one or nore

I i 4P 6 MGG seP@ thebwheevsdnalkyialkoyh ipdisted ate nessite
: j ' | f alk
R e Y

portims used herein, indicates a hydrocarbon chain of

ei@?er a i%fgh ht or branched configuration having
orh B8 (7T {hekls aat briweendmisdattess Atieymbnds iswasd wdodicate a

s [ ' .such, as, et h I
point oF a®btimeft &% SRR B MG SohPE T (5t RadRurogh He carbon
atom.[ 0024] " Car bohydryl " as used herein, includes both
br@géged an strahﬁht;chain hydr ocar bon groups, which
al @V AAsrused bergin, (alkd? thrinteaded fednelnde otk bepelidf anddtraight-chain
. - Cncar bahydryl . i s .used
saturs{efiphaf nydi SO AOMT haiER Shec RSO Pl facorab S Thus,
the teen &ipCealkplraslSet K eiariuiged aiidyl gioips hAAdh /bR ©BrBYR: 6 édtbon
tfwg c&se aryl, is either directly bound by a single
atomsg, oy 4¢Tbhe-Ch gl 15 sgd hespinn eeniwection ywithranethen gtoygy fpir example,

cO
chai =y .chain, ; .havi ng.t specifi ed
aryICECRIEY, SYUATE R, B 0% o, if U BiriciB SRS bisginase
covalad bbnd (@), arattachicd diah iyl eHHinBe/ifg theBpddidd mshle ofSarbon
or 5-but C2- C6al kynyl such and hexynyl, and

t hyl , I,
atomS 55 caw%wwl,w@ﬁ@tﬁ “eegrbpngitespe nixampleoofilkyl Mdhadey but are not
. ¢ . fiped, ab i th th
timitel BRI, St e, U Aok B FE L Seighcnan
Prefercedyadiey] ghoupd g lotmspaiRy1e5ows, BbkAiyli Gikpddavind Yom BESabout 8

not limted to, nethoxy, ethoxy, n- propoxy, I-

carbonigRisxs e (u-Butnshdy-Lstllivlaxgupst - but oxy, n- pent oxy,
2 Bf @ » .. S nt neopent oxy, . .
R et af B Rein, s REG o SEREM B et srae o
brancled@26{i guirAtidraiey g’ orlertitin€2é €5bam catbl How10Hoh ASoride WINBH may
above, attached through a keto,
occur at any stable point along the charn. Examples of alkenyl groups include ethenyl and
propenyl.
[0023] “Alkynyl” as used herein, indicates a hydrocarbon chain of either a straight or
branched configuration having one or more triple carbon-carbon bonds that may occur in any

stable point along the chain, such as ethynyl and propynyl.



(-(C=0O-) bridge. Al kanoyl groups have the indicated

nunber of carbon atons, with the carbon of the keto
wa@emspides ng i ncl uded in the nunbered carbon apEIES206:0025365

exanpl e a C2allcanoyl growp is an acetyl group having

the formula CH3(C=0O)-. [0027] As used herein, the

ternms "nono- or di-al kylam no" or "nono- and di-

al kyl ami no" indicate secondary or tertiary al kyl am no

gr [©0p4], “@drboteidrylt heused kiyteing ielies 86 basnche®hid @i QY SN
hydr have the jndicated nunber of carbon atons. The
YAroRarqon S5euns: WhitchiEntatugated pransatuested hianing dheowscified opmbiof
' e N - i.-al kyl am no..,gr oups
carb(ifﬂnéé Iggewe%emh%g@%&%{lﬁ?F%ﬁ%ﬁ% in gﬁg}ﬂn&lon Ll group, for

exampixt, apll € pCopybohadiyl)ahe ARABH gldi, trethi¥ cabPAL, isdither directly bound

I -al Ié‘}lfl carbamat e” indicates 1 or 2 independently

d
by 2 gipgle savalentpopd fro gygitached yran sarbahysirel chatmy;, sethed an alkyl chain,

. . [ - =0O.NRR) |inka ere R
hav1r%g2f6€ 2 eh%&@@%ﬁ%ﬁog%‘%gly@é% %a_slg ?ﬁgﬁgg} g gll}g% garbon atoms.
ExangresipsluiaCe Gshikylf auchnak anefhnyDESQuiRC, LQARMYy1 T dr@tékynyl, and

"al kyl ester” indicates and al kyl group as define above
C2'C@%i(§%e%‘°h%}'d9€@¢nﬁn ester linkage, i.e. a group of

t re = = [, l..Fhe term "nmono-,. di -

on 0 SRy PRl atiol fos BOegb BT The inlatea

numbien dé@ebatesatbiy atibse thraddhydn fyetdbradzed eixm@lbs 3PSy include, but
tached through a single-bonded nitrogen-nitrogen

at
are not kg0, methpew sthoghen-ProRay, iaPrpoXbbIEexy,3-batoxackedoxy, n-

tok0 - 1 ' he nitrogen noj. bound,to
penic  HBENLEL T Bk 0RO IR Dol PBO0S HEH 5 oy, e
3- methylpdnkodyhydr azi nyl is WO 2005/ 019228 PCT/ US2004/ 025365

10 used only the termnal nitrogen is alkyl

h
s UBHA] i eamoyEriagipttessancilod kgt asydfiaed shpive gatiedips! through a keto |
(-(C=?j—g {?{1&3?@%@%{1@[&?@% 31%\?6;‘[;1? %rlilqic’at%dhl&unber of carbon atoms, with the
carbod o2ttt keed frplip Beipp diYildel in theHusbertl cardodAdkhs. T ck&hifle a

"al kyl thi 0" i1 ndicates an al kyl group as defined above
C2alkgnoy greup is op peaigrerenpshaving the forralpeCHB(G0). group of

t r vl =S, Exanpl es i.nc¢l yde. et hyl.t hi o and.
o e BB e B S L By ey 3 -
alkylanmido’Ciald RateaseCoTRlalyCor 961641160 BinBdd kB 8p<0 Wh¥reiCAE RBH1 bfbups are as

the aromatic ring or rings. Typical aryl groups
definedpboye andihavs the ndisaied nembeiefadrbopratomse ibzointi afgtacimaent of

AT L MR
includetetliyianing Udigtetyldngido Vnk in &RY15R8py@anfi@d) - car bon at ons

or G%ou s. Such substitution may incl ude fusion to a 5
t &0 ﬂr&ﬁ%éﬁi@d ngegton pradieadkdgarbamatet imdizates hawr 2dpddpenddnitly chosen

! 0208 AR S| BB P LS RRS Bkl Ve
3ntd el | e g L COHHUELS

O el o Tpnerr b Broufds oo P CORE SONITR.
9[992?1 LY Fﬂfﬁy{;lk}’h?ﬁ@r’bﬁndbh@ﬁ gid alkylQBep sndefine abeverattached

througg?gy éts&;g hig%%%t P .%f%rgéupaoqqhg %oif‘%lulaa—r&(}g%)glﬁgﬂ ned above,

[0030] The term “mono-, di-, or tri-alkylhydrazinyl” indicates from 1 to 3

independently chosen alkyl group as defined above attached through a single-bonded
nitrogen-nitrogen linkage. At least one of the alkyl groups is attached to the terminal nitrogen

(the nitrogen not bound to the core structure). When the term mono- or di-alkylhydrazinyl is



attachnment is on the alkyl group. This term
enconpasses, but is not limted to, benzyl,
w@besyierdyl , and pi peronyl. Likew se, in the PEI/US2004/025365
aryl (car bohydryl), aryl andocarbohydryl are as
defi ned above and the point of attachnment is on the
car bohydryl group, for exanple a phenyl propen-1-yl
group. [0034] "Cycloal kyl" as used herein, indicates
used dalythe tepthirldy H1REaH RAMy kittifh QL ASsampl&Vd Ayl Rrazinyl groups
. specified nunber of carbon atons, usually from3 to
inclugp dvhrtd- Irhysigazimyl Sbhutat-2mesthydrl -hyidrazingg, and labdimetizyl-2-propyl-1-
hdrcarkion atons. Exanpl es of cycloallcyl groups include
¥ opropyl, cyclobuyl, cyclopentyl, or cyclohexyl as

weloo3 BT feftfl CfIkPRhi6 BRItk afa bl m;e?mﬁ' RYdEHRURB o v ithched
as norborane or adanmantane. [0035] "Cycloallenyl" as

through edsubfur Wilkege.iied i geovp of the farmswle abkat-8¢ , Examplesinclude ethylthio and
ent omati c, hydrocarbon ring having at | east one
Pent ¥ bon- car bon doubl e bond. Cycl oal kenyl groups

COMD32NAS LN Irdi® tBPRH "ég%&aeﬁe@&leﬁﬁﬁc R Bk bonthih P shly

to about 7 carbon atons. anples inclu

carbanyigltihargmmaiit riagdr uyegs dipicamyyl grgu@s 36htainnl toheseperates fused, or

pentu SRS bl 15 S S EROSUN diyhbes.
Whef A 5Y6h arANSods ne80L fRfiReratbdRhM/Gth AN néfilarbon atoms
the point of attachnent is on the al kyl, carbohydryl,

or groupsalSuclysybstjudiop nrayspdeds fusioy to WO 1@ FoB¢OM@aPSturated cyclic group

o G R b L AR BERTH S5 1o
for efateplONEXYInRR&M oxyRENA %%@;3 %Vér%ﬁﬁ@’iﬁéMde,[pr&a}nﬂlél phenyl,

the terns "cycl oal kényl ("al'kyl

naphthyl; ¢habadikg hyhapbithyb a2 ngihthyl sand titpbenydr ns
I [, .al . d bohydr yl defined .
COZA 560 Bl AR oKk oVl o
attacEASRANYE el alig)] QLIRp! GRRAEH Hﬁdoﬁapaﬂ%?,ﬁﬁt {8l Bindifa@ kd!dRnzy1,

exanpl es such as “cycl obut enyl et hyl
phenylgthlyb hed pipgramyt. Hyikewiaadn dyedbmn exyl(cpbolpeinyl), ar{1008 8rbohydryl are

a5 oGhE] P EP et AL PO APBORE GBI U Ro o REpIe

phenplpRfpehilef sotgper of carbon atoms, substituted with |
or nore ~ hal ogen atons, generally up to the maxi mum
al [I003HBICyctratidy€t asafsedbdreigeindahmrsatufakaiipidesarboh ring groups,
. hal oal k i ncl.ude ut are not Jimted to, :
havingpy PR SHERpeT ofsieF W%ﬁ%ﬂlﬁw{y £50rm B i, st yin cgrgn atoms, or
from &R bBot AN dhs, EOBRNs ot BRK P Yupd iNALGAL 1
OmhaI oal I cyl group %s def’i nseodf'égboveg%t %%Sﬁeg tﬁrﬁoﬁolgﬁ
cyclobutylyemclopéntgeor dyoheyl Aidaield s bridgddair cggad'sansated gidg groups such
qg%ein refers to fluoro, chloro, brono, or iodo.
as oy Or AU Ger e n, "heteroaryl" indicates a stable
5-100951 *CTRMARCEHN” AP RQANE! it Vi\%cﬁ{: tds drlunsur A& 'Bﬁf &# aromatic,
bicycli c "heterocyclic ring Ich contains at l[east 1
hydragadoatring having at keagt one carbon-carbon double bond. Cycloalkenyl groups

contain from 4 to about 8 carbon atoms, usually from 4 to about 7 carbon atoms. Examples
include cyclohexenyl and cyclobutenyl.

[0036] In the terms “cycloalkyl(alkyl),” “cycloalkyl(carbohydryl),” and
“cycloalkyl(alkoxy)” the terms cycloalkyl, alkyl, carbohydryl, and alkoxy are as defined
above, and the point of attachment is on the alkyl, carbohydryl, or alkoxy group respectively.



contains froml to 4, or preferably from1l to 3,
het eroatons chosen fromN, 0, and S, with renmaining
WO 20egoazests bei ng carbon. Wien the total nunmbepcDiUS$04/025365

and O atons in the heteroatyl group exceeds 1, these
het eroatons are not adjacent to one another. It is
preferred that the total nunber of S and O atons in
the heteroaryl group is not nore than 2. It is

ThesB adrinis Gudhadd okadipRk Siidhedd dyblaprophndiiefl adycoheametiyl, S and

atons in the aromatic heterocycle is not nore than
CYCIOlleX)&PWP@Mg@d catlopsntyle@yemst er oaryl group may

g PRhye Bt G Rah Bt Byl BReERET P and et

cycldaiieR N alQﬂll BRDcHBOHYER] atei¥Rlefiféd HoRbmd tRSdInt of attachment is on
substitution may include fusion to a 5 to 7-nenbered

the alit o crleadyéiyd Biogp gm@mlveiyh dibeapteironiaclude examplensuch agr

oAt one nde en.from 0, and S,

cyelchyRRFIAMTRIbSRRRIRT 1t SPRRERBRIL: o) hy et dyi

groups] @Xﬁ&lkﬁs indicabg betoRbydhed bAY B$ai gm&ihuﬂ%atu?éﬂtéd aldfiftic

not limted to, pyridyl, indolyl, pyrimdiny
hydrwrbo@, gqmgmhawpg ﬁl@@quﬁgﬂlﬁed nmanzqﬂcyxbon @t@zs@ pl}hstltuted with 1 or more
halogeﬁ gﬁo&% Olg yrlleralﬁplll.p tg?{%%v%al)?mg%g? F%?Wer‘t}ler %@f@e} g}ﬁltogér{ gtomsy h’xamples
of hakRN&( HchideoRharytot linsRdYs) Itﬁﬂumineﬂgw | ERbin B 1, 2-fluoroethyl, and

qU|noxaI|nyI thlenyl |50|ndolyl and 56,7,
penta-Begraefnl oi soqui nol | ne. WD 2005/ 019228

P LD RRE P P B P BT oy ftached through an

oxyghebgdgaryl , alkyl, and carbohydryl are as defined
above, and the point of attachnment is on the al kyl or
C a[.oaamy‘amq»” @ balosere psased hastip refersds dlupen, plorq bramie or 1odo

o DDA R Ty oot “reieien pEbBIRGTE  hg ety RS focveli

or 7-toN@- Gednferal HIUE ﬁét@ﬂ)c?édﬁu' 1§z Whiek Bo:t@ink af 184 d afrcslﬁmc ﬁng that
to about 3 heteroatons chosen fromN, O, and S, wt

contai@n@rnulrtg 4g ¢>1rrge@tabm;fr@au Irig 3¢ h¢tbmatomsreéspsancfcqm H\b&} La;uﬂ S, with

rema uxg%g %r\ﬁﬁ g&@%% l%l%e g%taal H%Pw%dag atoms 1n the

hetergﬁ'y%ﬁﬁ BXQR6HLCI, @l@ésg Méteﬂfa%ﬂ% e{%@ﬁétaddﬁ‘a%eﬁtrtg Bhe aﬁ&hé}b QUK preferred
carbon ring at oms and at |east one ri ng atom chosen

that the tofal Munber efidasl O Bicampindke béteioatybgoop i mmnqub thgnAudsis

part AR IRG A s it R PS50 e B o b et
not O HAn TRYA ARoENAbinYin *aqlemﬁrg%@;% 2y 69 B&%ﬁhy E@ QudtsiiBed. When

"het erocyclic group” indicates a 5-
indicatad, sueh b@tempry& gioaps may be Sather sutstitut@irwrﬂn oarhmn or mamgprbon atoms

cont m1lto 4 het en from
or grbi Sult AbseloBh may Sadifrtisin IS 0 F srehsErt g faien Gfelic group
that dPkioRalkr cbtMRMOEG! Erbtb e als ik @ﬁdéhﬁ& Bbsen BB Nab! ¥nd S, to form,
unsaturated, or aromatic heterocy ic ring systen

for exzomtlgiar]il ﬂ@dlaxolbbla%c]plnﬂwm@aﬂbmnpﬂﬁs afhetetoaoyl igragps include, but

are nBH R SRR AR L G b Riie B e SR i Ro b oxaoly
furangl) %1§)Heﬁyle ﬁﬁ:ﬂzo[}}l Neaglylt ﬁ:?raid’}?, fsbﬂ&oﬁﬂ,scf _ llnypﬁ%%&yl, pyrazolyl,
e hete y beé

ot herwi se |n|cated th rocyclic rin
benz[hithmphenyltisoquirlipgh dmnazogimuh guizpxalinyl, eiteyl piaoindolyt, and 5,6,7,8-

tetrahydroisoquinoline.



carbon atomthat results in a stable structure. \Wen

i ndi cated the heterocyclic rings described herein nmay
weoosubrges t ut ed on carbon or on a nitrogen at opaT/iS100£025365

resulting conpound is stabliz. A nitrogen atomin the

het erocycl e may optionally be quaternized. It is

preferred that the total nunber of heteroatons in a

het erocyclic groups is not nore than 4 and that the

t dtOQﬂZJrimnbetennsf‘h@gerammamm @‘hegfm@mmyml)amﬂrml, alkyl,
ret n rmre rerera not nore than 1.
and %ﬁ’é’ﬁiﬁ‘ﬁ‘é@o arg s ff I&ﬂ&bwa pid Bedgpy of %4%6@9? ispRithgalkyl or
| .
cubd ) o R LDl e RS M gy
thmphmn&ma%y]andpﬁnﬂyblyﬂmbjsoxazolyl qui nol i nyl ,

I e . e e
1to a@bﬂﬁ’ﬁﬁ&él%gﬂoﬁQQ:!hXéeg o N/ Bahfs r\?ﬁ‘l}( ?e?# gﬁhg ﬁebelmg carbon.

pyridinyl, pyrim > “furany
Heterpyycdeaikytigroupy hevd fminl?oytb abmli&limg atonk,, anfinee @;alldlﬂll have from 5 to

B e A e
and af leﬁéttoﬁg rﬁag atonk? E'ﬁcﬁﬁﬁ &?SZ oé)}’a(lgn ejre%écgfx oalkyl groups

I ndazol yl'; benzot n2|m
1nclucﬂremzqmuhmylyﬂup ex\i@n?l@ﬁi@éﬁdﬁ% &@@fdlﬁ?r@ﬂ) éfo@@5 3ATitrdgkn in a
: hydr o- benzod|OX|nyI oxadi azol yl ,

I
heter?%éah{%gy ey PSRy S BT |

@%&ﬂyrl %Iﬂ*y fﬁélterod oggl%af;y{aggera azosl-é fh%h@i {8 ¥brated, partially

unsatmatekiobn aryinatic Sng l:trrmznﬁmglﬁ;onc b E@M@@Mhter@fﬁrﬁﬂﬁﬁ%n from N, O,

t et dr oi soqui nol i nyl , |30|ndoI|nyI
and §; %’&E}éﬂ‘g%@g% TB§ ‘Eﬁ“é&%r Qe @mﬂ&rﬁdchlmcwémtwat%
r| di
SR B e AT Dl i

the twplmnglgybtenbcﬁmze)dfrmnﬂ \0,,and Brandbbﬂmimng&iiﬁﬂ@%@ﬁﬂ L¥édteroatoms
S5 pteridinyl, benzothiazolyl,

t hi azi nyl,
mdepgl}ﬂ%a ¥ GRPER &‘p , O, angi SymesemTing of §h|e two ring system. Unless otherwise
dicdl | , _benzoxazi
indic édﬂn%:}%g%ﬁ : gg ?ﬂg ?{rrl]))l? laﬁgcgléﬁ 2% i ﬁénﬁgﬁlt group at any {é}{oa‘tom or
carbofy eta)nothlat xa:plyltsaﬂ)alstabmme When ingiested ﬂﬁfﬂeﬁ&‘bcychc rings described

hyd I |, dihyd ,
herelrbmﬁx,gagéﬁ : et ot/ orlloo%glp%ﬁlrgeg@@m;l ,1%111[: ?ﬁggfg‘vﬁg clorrr%ound is stable.
W At ———

' non
numbgrysftheteydatdinoit desterpyyclit Rictiph ndi\'nﬁ%é fian 4ne st Zhdwbtal h'nmber
oxi de, pyrazinyl N-oxide, quinolinyl N oxide, indolyl

of S apd g@t@@s 1 %Q@prpﬁxghc I9rQ3wpi ig aot mg@qhalh@ryue pmfmb]dmot more than 1.

T I N e p—

imidaRélylx oxteolyd famally thidpheay] d&zolymltﬂéﬂﬂ})l' tetfafdt)19Roxazolyl,
I.ndol i zi nyl N oxide, _indazolyl N- oxi de
quinolgsd Mﬂz@ﬁ%olwmﬂp&mlmﬁlﬂlmm@w Nuimezaliny], qumoxahnyl

oS, S SR L PR A it
furany$- thDenyﬂEpyrr@y\ld pj&ﬁﬂﬂ?ﬁ bﬁﬁﬂiﬁﬁlﬁﬂ,\’lhoéhghlwl Cﬁib&@zm{zlopx%@ﬂldlﬁ?l and

used herein "Active agents" are corrpounds t hat
pyrrolidiid pceutical  utility, e.g. may be used to treat a

n@oﬂ?ﬁka&%ﬁﬁ B(QI‘gpfeg Bgflel%c%liséeg% eps%clu e, gut are not hmlted to,

phthalazmyl oxazolyl, indolizinyl, indazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl,



used prophylacticly to prevent the onset of a di sease

or condition in a patient, or that may be used to
we@nhanore2d he pharmaceutical activity of other PCT/US2004/025365

conmpounds. [0047] "Salts" a8 the conmpounds of the

present invention include inorganic and organic acid

and base addition salts. The salts of the present

conmpounds can be syntheS|zed froma parent conpound

i T ST el G B AT e
oxazolopyﬂﬁlﬁl_&?rn%gia%{g}rﬁﬁgﬁ Wi %ﬁgl ﬁ%ﬂﬁlh 1A, &ﬁn&lﬁ?@ Qarbazolyl, beta-

aun 'stol C fretri ¢ anount of

carbolinyl fipeuhednirgll ehbasmopsl chroamnNatetr@bydridyoquinoliayl, hwjndplmab
carbonate, bicarbonate, or. the |ike r eac

isobenzotetiabyrphaanyt. d?%n%ﬁtetfaﬁ’é@@th‘%’&p}éﬁh‘?%g%epﬁl enaof &ty
pyndopym? g/ L Qﬁ%ﬁgﬁﬁoﬁﬂg@% ?&Eot@@ﬁlﬁﬁﬁﬁfé 1 flidn@Aedlzodibredlyl,

Irons ar carried o in viater or in an
triazinyl, pheS@iziys @lhvmhl,azmyl Smtaldms&thﬁnmtbfazqﬂbrh imidazopyridinyl,
Ceneral ly, non- aqueous nedia | |Fe et her, 4 et hyl
lmldaZOth@é@lﬁ’h@@Yd&h?‘éﬁéq’xaziné’b %P%%ﬂ’f&%mﬂo CILOEI I trile are

dlhydrobegfﬁg%cﬁa%ﬁ b%gé?xgﬁ{do?&%gt?u@ C}Hnyfs%g&ﬁé%%&ouﬁfhnmﬁr e

resent conmpounds furt her
dnmnmwlnﬂhhﬁﬁoth&mh&shhﬁhtmnmﬁqu@mmmmmmmﬂnmﬁﬂthe conpound

alts. [0048]."Pharnmaceuyt.i call C abl.e alts
dihydroisqopinoliaesyldb R aEpRRagh Cityarcifotey %‘é‘gyt‘
r QHRQ ' b ﬂ;ﬁﬂn 1 N-
benzodlox‘ﬁﬂﬁ ?5{%?%&?}:1?@{& yEl)"%se sg)lﬁtq g p%]tnﬁgigg% Rdoz;ﬁde ?@h t hery
oxide, pyrﬁﬁﬁﬁrl‘&okmepdpﬁnﬂml}l—mmdé liyd odid e pxiaib) sdelinyl N exdefiseguielyl
npounds _and such

N-oxide, GHAPRUBEN PEAFI GATEBpY AP IR AR s e
oxide, 1304(2:{251){11 RAotife, oxdbAIF! 0:Bfe, %19 lCN-%ﬁidé SablifinffN baRieC

ues such as” am nes; or organic salts of
indazolyl Bedxdde betizshiatodg N—loxidealsenzmnlbazcﬂ!ﬁll\éomﬂledgyrrcdﬂd\f -ppqgle

like. The phar ceut.ical | bl e sa ts inc
oxadiazoly s oxis BHEFGAN NOHAE G20 BN BX AR TR ED hiyrce
f the parent conpound forned, for
andbenzo?ﬂg%%lg ﬁg{%ﬁ%n toxi c inorganic or organic acids.

[0646] /exaep hereirctAntrtapentsi] are nampawois thatbivd: ﬁwlrmsceutlcal
i ncl ude those derived fromi norgan%c aci ds

utility, e.ghingy @g Hpqg]rqoéreat zhgzg}egb?xg‘ fFriag fogt ¢ gispase oF ﬁ?’?dolﬁ?% or may be

used propﬂg%t eveﬁk el dasé atdﬁ’s%a%' d?%omﬁﬂgn Iﬁ‘§¥§tﬁ$n§ Sr that may be
ared rom organi ¢ acids such as ace

used to erxhamm tbmplmmmam arcnvxyj/ yﬁmiheroconmbemis c, lactic, malic,

(OhGBr Srlaidhecopinung SEbePTeetaMrRdR Hn%l‘gdéﬁg%ﬁgel}ic and
organic aé&‘ Ltﬁd:wsle %% JilER ¥AitsC T heQaiYd 6fcthe Px%§éﬂt 'cSm Silds@Bh bk Synthesized

acet oxybenzol c, fumari c, uenesul OnIC
from a parert bamesmt ftie icontainetfbasie od acsdulcfrmwtg byeravintional chemical

methods. | GeRetaIgs i saloaa g 4naFe) uER g e as Oing Be

duehl &@ €RoS, or K
compoun(%s‘%yﬂﬁia s 1&1ométE ag%}l?g]fﬁ%g P%Wéégst A ralls . §,, or

hydroxide] 44rBorfatQBEarbdr@®4 6] thT hidse), er by tepetinly figpstiase ﬁunudééheaﬁy

oun

compoun(gsd\mtlﬁq gg%zﬁhtw!?a% Hct:) g&%ﬁrre ¥ ?PP&P[S}%‘C?{CMF §1bc %gﬁls %re typically
carried ou'{“'ﬁ{ ﬁg‘i% blcm%'h(b(fgaﬁﬁé Qavak, Jrh@a kR dGhe E%@”Gbﬁ&al@}f non-

rugs 1 nclude, but are not limted to, acetate,
aqueous rﬁmhmhkeeethmd ethghamette ethanol, isopropanol, or acetonitrile are preferred,




and |i ke derivatives of functional groups (such as
al cohol or am ne groups) in the conpounds of Fornula

wo 2@sg192es mul a | 1. [0050] The term "t herapeut i pai/U§2004/025365
effective amount” of a conpeund of this invention
means an anount effective, when admnistered to a
human or non-hunman patient, to provide a therapeutic
benefit such as an anelioration of synptoms, e.g., an

wter R S S50 o BE SR o componns

andoftﬁyécfm}igdlﬁatsamp reduce the synptons of a bacterial,
or protozoal infection. In certain

a
311 TRieamecsyticeliyactaprble witt mcludgs darmatmesmfcthmsdbsed

oo YRS FAEE S P L
thereof, lafid &lr8fRr Ad¥erd W@ﬂlﬁkﬁmﬁé&fuﬁbﬂl}ﬁi& Gﬁté’ol@ E(ﬁV@cQé offsuck b&ﬂb{}ﬁrﬁi@ Rhd

i ncrease or significantl uce the detectable [evel
such saltst Exdroples o Gehvirmaseuticalip a@@@ﬁdb@a_m ndhClE, bIS200 46 0RBBEO,

miner 328 SR 5 P SRR B it he sas o i
residuestsuslp BeSarbYc hEiMS Hhil Yk 1S OTHe "ﬂﬁhﬂx‘i’&%uﬁb%ﬂ? e CRMBRRES include
of Formula’l and Fornula [1 in prophyl actic
the convehiaprzg) nels-tommsadﬂs eng qu&mtenmft’y pnnphmnasalﬂs cofdre pal ent compound
revent t|ve treatnent a. "therapeut, CE ective

formed, St SAARDTS: SORRCTHB i PP OF G Goip Rt e, onventional
non-toxG&eIeARE idchfle iR Bllveda M Morgadid &5dQfuck WhYRELHING., 2

m croorgani sminfection. A significant reduction is
hydrobreynig, Sld@tr@cwé@hec pbgsrthovie, rotrizregd thehte; andﬂieaaitspneparbdi from

cant st andard anetrjc.t
orgac GG Hich g Attt PP ol e ich i e g ot maligdrtaric i,
ascorbicp@h&icmile}; Rriro A1, %%1&3@%(&%\@%&&9@ Js]ihézfﬁ'é hB&lic,

pur poses of this docunent [ ow'ng nunb
esylic, begydicelfanilic, Zpestexybenroidy éurnarice toluenesulfonic, methanesulfomc

ethane désgllfflf)SOt Al Eﬁllgq {51?)@14{: ﬁb@ﬁl Z@]’é %0301—41 W e?eng 1s(O 4, and the hke Lists
of addltlbﬁﬂ%ﬂﬁéﬂl@ﬁﬁbs InBIRULRY, 'e%e i3 REm ] é@éhes ﬁﬂ}%}gf&cﬁnml %1)1 7th

structure. The nunbers$ T throug er speC| I ca
ed., Mack@ublshing Gompaiy, fastonRa. .ty 141&8(10985). i ng syst em wher eas

(DR oA g o st el b porarh oaR el o
Formulad&¥ W admiféefed t8 a %ﬁr@alian@uw egt gu §g&1 %g%lg[)'ﬂ;pé&?és of the

addition to the conpounds of For
prodrug.deeowildsed papsiowgs indlede, bovarnpolimatdo, aetdteldesnate msrbbmﬁsme
|ch the variabl es

and Forrru all i
and like 8@1\6‘%"6% taﬁwlo pgggrom S hcels)a c‘@QV\f 2ERS Zioup$)ia thy gpsppounds
of FormitlB@8nd hegssat forth above. The AI vari abl e

[0050] The term "therapeutically effective amount" of 2 compound of this invention

means an amount effective, when administered to a human or non-human patient, to provide a
therapeutic benefit such as an amelioration of symptoms, e.g., an amount effective to decrease
the symptoms of a microbial infection, and preferably an amount sufficient to reduce the
symptoms of a bacterial, fungal, or protozoal infection. In certain circumstances a patient
suffering from a microbial infection may not present symptoms of being infected. Thus a
therapeutically effective amount of a compound is also an amount sufficient to prevent a

significant increase or significantly reduce the detectable level of microorganism or



[0053] In certain enbodi nents, the invention includes
conpounds of Formula | and Fornmula Il A is Sulfur.
wQ 0@54]92087 ot her enbodi nents Al is SO [0055] A¢IBUS2004/025365

i nvention al so includes conpounds of Fornula | and
Formula Il in which Al is S02. [0056] In still other
enbodi nents Al is 0. The R2 variable: W 2005/019228
PCT/ US2004/ 025365 16 [0057] The invention includes

antxbcdm.vpﬁgamd;s&mfmﬂéwongahmﬂ ini the pédtientis BRoid ssehymly aby@rboddy fluids, or

T%? R2 is O -C6al kyl, or
tlssufés aoengan rlye r@&d@wm%wrslpméé At Beroyyla Eand Bormula Il in

T
“therapeaticallysaffestivd ahechtistah athount SifBeibtH ‘Sngejﬁcantly decrease the treated

[ ndependent l'y. chosen from haI ogen, o] ami. no,
animalysgk of popfrasting @amieroorganNppinfestions Ay akgl}lﬁcae}( regugliquyisgny

o GRS SE IO A PO P o

statisded) gtinifvahse uch b Stuld ey T-test) wierd i<0.G50 conpounds of

Formula | in which R2 is hydrogen. The R3 vari abl e:

[0059] The invention includes conpounds and salts of
ANTIﬁ%R%b&édé\d}l ich R3 is Cl1- Ceal kyl, d -C6al kanoyl,

I - -C6al kyl car bamate, or
d [OQBE]I Hoy liisaubdrposas ef thatvoument, theifolioving siulnderiigisyettm will apply
to 3 substltuents |ndependentl chosen from

to th%ﬂr% aléﬂsothgaaqlew-b qHiAoHBe- 361;7(&1%6 (Whepr gylivehsiryedirg or core 9H-

1SOM@E gi’ oa cl)%}mgﬁogé%ilg% e | n'v e n %}ﬁlscgﬂee ﬁécljj u%%ggerg through 9

refer SgutITvdNg so Pusitiona mtithirothe lﬁfi)ct’yﬁlib éing Isyst&’m witiegehs B3 léters A, B and C
Cl- Coal kyl or d -C6al kano each of which is

refer gq;%@m%ﬁwx {WiRgs AoandyBpor: Wrxg&‘émeén o Hashendenty below.
chosen from hal ogen, hydr oxg, no, cyano,
d - C2al koxy, nono- and sdi - yl am no,
d - C2hal oal kyl, andsCl=Qhatwal kdxy. [0061] The
i nvention al so incl ug n@éq d salts of Fornul a
Il in which R3is C6al kanoyl. The R5
variable: [0062] Certar enblodi mgnts of the invention
pertain to conpounds afid sabts of Formula | and
Formula Il in which R5 is hydrogen, am no, (-C2alkyl,
d - C2al koxy, nmono- or di-(d-C4)al kyl am no, or nono-
o 002] @4 additieh koythh goimpaurmly lof FHMDEB] aﬂ'a’@orhnﬂaam desorilzddsabove the

i.ncl ydes conpounds and_salts_of For or mul
invenfipn also ?nclucﬁas compounds o? Formula I and Formula ﬁ in W%IC% the Vg‘luab?es (e.g.

Aj, Ry, R3, Ry, etc.) carry definitions other than those set forth above.
The A; variable

[0053] In certain embodiments, the invention includes compounds of Formula I and
Formula IT A1 is Sulfur.

[0054] In other embodiments A1 is SO.

[0055] The invention also includes compounds of Formula I and Formula II in which
Alis SO2.

[0056] In still other embodiments A; is O.
The R, variable:



in which R5 hydrogen, am no, nono- or
-(d-C)allylam no, or nono- or di-C-C2
w@bdoghingely azi nyl . WD 2005/ 019228 PCT/ US2004/ 02B3866520047025365
[0064] The invention includes conpounds and salts of

Formula | and Formula Il in which R5 is hydrogen. The
R6 vari abl e [ 0065] The invention includes conpounds
and salts of Formula | and Formula Il in which R6 is

hykﬂ]()é@]e"ﬁhe lhabrﬁ@erinclodesa:ninpowc[s(lﬂ’ &6imila [ dewhihrR2 is hydrogen, or
e ' n pertains to conpounds and
PSR G R eohior B R ik (Gor il Pioh (g high i substituted

ot S A, (ST .

CONgthdlarkebis suibstitited with Owb Bahbditudnss independeritiy@osen from halogen,

h Q(S2) CF3, or, - F4. These conpounds_are
A By g Tt G100t B Gar AlBd: ¢ Cialeorsy Gt febtlaalkyl

u rmul a

R e P R T B b B Tt

of [0P58ntéreein eraballifientswlf thelihvéntion phitaih tdorhsoukRéofRGneula I in

h%{&{s bsent CH2-CH2-, -CH=CH, or -CEC; and RAis a
whick Ry b5 hy0£og58r ed bi cyclic saturated, partially
Tkejg‘r\,%altay[eat ed, or aromatic car bocycl ic group, or RAis a
nmenber ed saturated, partially unsaturated, or
ar[6a3Q]i Thehevention yddlwdeg compomisadd vild of Formila@hinatideh R; is C;-

Csallgvﬁe(ﬂ (éag% a qulg%q-\?g%Q;T%Hzésgggl:c@]qg%p&og{]&:é:;agkﬁ@ﬁ?oggt%?\each of
which & @bdtit@d %Wo%dsu%'st‘&ﬁ@ﬂté ﬁxd% ﬁgﬁﬁf&osaﬁsﬁ%ai%gn hydroxy,

unsat urated, or ‘aronmatlc rocyl’i ¢ group bo
aming, ayamd) mttnal(ﬁn@%lmxy}(moﬁoadjﬁleﬁtc 1oC4aliHi@msd2 €1 - @Zhaldﬁﬂb}m thnd C1-
C2h¥gﬂ<a carbon or nitrogen atomwhen X is -CH=CH or -
32 X0Z¥ch of which RA is substituted with 0 to 5
S t i)y and .
L[@§§d] T\‘;\fﬁ%vsenh?lq ?ﬂg é)efon Eé’%ﬁl}g ﬁ{l{i giﬂg %T%Rmél}lgzl(]? Lin Wiich R3 is
Cl- camtkwoqr Qly@6akarmyl] eadh crﬂwvhlam stibétitutes mthQBtaf’B JubStifuents

. Cl1- Chal ﬁyl C2- Cgal kenyl , C2-C6al kynyl, nono- and

mdepapdeggvc @&51 Sior halpgenehydepx oot sYquey €1-C2alkoxy, mono- and di-C1-
Co- C4al kyl C3-

Cog AN YRR -1 ).

qamqme@melnemy hle@imcGriab kothpounds yhd §0ts OB Fafrah YIdh Ydhich R3 is

oxy) ,

C1-Cf &%&é@?@ﬂal | cyl (Co- Caal kyl ),

het eroaryl (Co- Cécar bohydryl ), Cl-Coal kylthio, =NOCRlo,

-(Co-C4al kyl ) (CCO R 0, -(Co-C4al kyl)O(C=O R o,

- (Co- C4al kyl ) (C=0) NR1oR11,

- (Co- C4al kyl ) O C=0) NR1oR11, -(Co-C4alkyl) (C=0O R o,

- (Co- C4al kyl ) NRI O( C=O) R11,
The R SRas#Aal kyl ) NRl o( C=0) ORll
Co- C4al | cyl ) NRI O C=0) NR11R12, - ( Co-

CAa062Y I0eNRIn Qo &its 6Zkak Kyzleﬁtﬁﬁlﬁe(r@n%(éoﬁﬁ)%unds and salts of
‘ééio al |l cyl ).NRLlo(C=S) NR11R12, - ( Co-
Form Fompels N 1ich Rs i eydiogen. Rpiaehs@alkyl, Ci-Coalkoxy, mono- or
di-(Cq- ggﬂ(%ﬂilﬂ ot RBRLG d1-(§ %)4 %L&&Lglﬁ}%_o) ORlo,
[0063] The invention also includes compounds and salts of Formula I and Formula II
in which R5 hydrogen, amino, mono- or di-(C1-C2)alkylamino, or mono- or di-C1-C2

alkylhydrazinyl.



- (Co- C4al kyl ) SO2RI 3, - (Co-C4al |l cyl ) SO2NR10R11, and
- (Co- C4al kyl ) NRI OSO2R13; and WO 2005/ 019228
wOWDsB2004/ 025365 18 (iii) is chosen from - QREX/US2004/025365
-(C=O RD, -S02RD, -SOBRD, 4NRI OSC2RD, where RD is Cl -
C4al kyl , C3-Crcycl oal kyl ( Co- C2al kyl ),
C2- Cohet er ocycl oal kyl (Co- C2al kyl ), aryl (CO C2al kyl ),
or heteroaryl (CO C2al kyl). [0069] Were each of (ii)
an@064]i The ingersiohsndltdes edmpbidis@nd a1 o Foshilade@nd Formula I in

. j nde ently chosen from hal ogen, hydroxy, am no,
th%?@ﬁgﬁycﬂps% 0x0, -COON, - CONH2, G- Caal kyl,

The%‘a%ﬁ)@kenyl C2-Cal I cynyl, Cl-C4al koxy,
- C4al koxycar bonyl, C3- Crcycl oal kyl (CO C4al kyl ),

C300rElyEiedal dnyiof Gael ddea Ickmpsyinds abd altsaf@Formula I and Formula IT in
cyl am no,. Cl-C2hal oal kyl,
Whlcglk6é§ch¥ﬂ Bé‘flnk glpgencor #aMPKkanoyl , and phenyl. [0070] The

IF gp?m ]Ilﬁlgeﬁélgglu;%r nﬁfég&%}j{, ) n%%éﬁﬂ%ﬁ%?gmiﬁ%nsﬂ%%%% salts of

Formabslemt] FoGhifta THa-whiclCRs SHlyore br hfdregenand RA i s
t di hydronapt hyl, tetrahydronapthyl, pyridyl,
Thelgﬁrﬁ% nyl, pyrazinyl, fuanyl, benz[b]thiophenyl,
BNl T P e i
whlc]pRﬁ rsdjrgrﬂno, ipyo, a{]IBSDIZ)CIFZmod aNIBBA. , T}tehda &bnqboundls s p’mﬂtﬁﬂlﬂdﬂy useful

oi soj ndol yl tetrahydropyr| din
as mt?’é%%éaﬁwpéh%%yameﬁlé Iof AjHmiCEbig] .cg@pmt% o4 Formulg { gogh Formula IL.

Tdnt ﬁl}tlgﬁ %@Rﬁ bt nf) (?Hl)dwaﬁcpsa?tf op Igﬁxaﬁ%ig ? 5%1& Ho ttﬁa Oin

whiclaRé mXRrAeWherred( Bhbsent, (IOPTH]-, JTWH=CHY,@RtCe0-;ahd R, is a 7-10
udes, conpounds and salts of Formula | and Fonnul a

meml?qfeA bigyelisisahrated, Péﬁﬁﬁxmwgatﬁmr@fomwww ic. grpRGIar Ry is a
5-6 rrféﬁlbelgdgg% uratél] gﬁ%llﬂf ﬁn&ﬂg‘gtlteg yclr ar&hmé;q{e? rllg(g,thfé rggbup nliﬂund via a

t et rahydronap pyrim
carboﬁlatcmm when Beis 2[).«13:}1’( v —Cﬁiﬂﬂﬁﬁﬂbw, obBRIdlvig @t‘)atbon Gﬂmﬂﬁlgérﬂéftbm when X
ui nol i nyl, quinazolinyl, quinoxalinyl

is -CHESORAOBIGEC o Adon 5P/~ 1) modberes gisygiic saawtp@ Rartially unsaturated, or
aromﬁ%rlﬁ%é%éﬁhm gkﬁ?g%ﬁﬁh ¥ aa JaEB J)m Whgﬁ% %%% éﬁt or —CH,-CHj-, or

roi’soi’n tetr ropr

bound eﬂaraa:layhd)hw ﬁﬁﬂigbﬁ] atoniyhen Mris FIEIH@CHdbfLG‘ESU eaclld¥%hich R, is
is substituted with O to 5 substituents

Substﬁﬂﬁaféwéh&’éﬂ t5I syb%ﬁ%%wnfimﬁd@myv ch%einu fiom émdul,uamd)(m) | nwhere:

th
¢ &) P RGP TR Batolebd bl 18, bl b Rl i S,
hm)newoseamonocl cyanyl amﬁﬂkéﬂy@ Cz(Céa)kyhﬁ ﬁi&%eﬁﬁdlqml-
C2- C4al k , nono- an
C4)allailan(ﬂep»Ctﬁ;@ﬂq@hyarﬁlm&hatgaﬂ@zm@aoﬁf ll)éamyl(co-c‘;alkyl) Cs-

R L I -
c4a1kmg;;grzil ggméaaé%lgmcggyl(fomalkgl)lﬁebfaar%rg@g gg%dgytkﬁyl)) C-Cialkylthio,
—NOI%W -FrofC iyl (Eg0Ma) 'I(éb 534alfc)y1 O(C= O)R10> ~(Co- C4alky1)(C O)NR1oR 1,
«(Co-CaalkyDO(C=0)NR Ry, -(Co-Cualkyl) (C=0)OR15, (Co-Caalkyl)NR 1o(C=O)R;
~(Co-Caalky)NR1o(C=0)OR1, -(Co-Csalkyl)NR;o(C=0)NR;R 5, -(Co-
Caalky)NRo(C=0)(C;-Cialky)NR;;(C=0)O-Ry3, (Co-Caalkyl)NR10(C=S)NR1 1R 15, ~(Cy-
Caalkyl)NR1oNR 1R 12, ~(Co-Caalkyl)N=NR3, -(Co-C4alkyl)SOsR 19, -(Co-Caalkyl)(S=O)OR;,,

-(Co-C4a1k‘y1)802R13, -(Co-C4alkyl)SOp_NR10R11, and -(Co-C4alkyl)NR1oSOzR13; and



WD 2005/ 019228 PCT/ US2004/ 025365 19

t hi onor phol i nyl (C0- C2al kyl ), pyridyl, pyrimdinyl,
w@yoaninyd , furanyl, benzofuranyl, pyrrolyl, PCT/US2004/025365

pyrazol yl, imdazolyl, thiesayl, Cd-C4al kylthio,

=NORI O, - (Co-C4al kyl ) (C=O R o, -(Co-

Cdal kyl ) (CCO Rt o, -(Co-CAal kyl)(CCONRIORI I,

-(Co-Cal kyl ) CCONRIORII, -(Co- C4al kyl) (C=0 ORlo,

- ((©o-iCédskey frphiRHOR 6= FD)R b, -SERAAHDIRY, YNR](SORE) vikiire Rp is Ci-

C4a1k_‘/ (&aflw%l?@b?@% %;:P AR %9%m(?éaﬂétlh|agf1@oc%zalkﬂ>

S)NRLIRI2, - (Co- CAal kyl ) NRI ONRLI R12,
°rhe%@ir§1&‘wf< I%I&N%?l& -(co RSW kyl) sée)mo,

([OOéWIth}eI ep¢ISaiPRAd (iii) {s Cobdbietbdk with SAR Bl sBibstituents
. - - yl d Co- C4al kyl ) NRLOSO2R1
mdepgﬁggn(t 5,5%%0@%@\{@% %#Px%mé GO R, 01)5@2?5@ T CONH,

c- OB, AR o i o
Creygbakyl(@j- @wﬂé@mbycdyamyl(copcmm) mdn@Cm&aa(@yC))amymmmo,

cre R SLSTER by T B | <)
gg(l)fl L@kﬁq&%ﬁ 345)) gyﬁ?l’ﬁé ggu%-rﬁ%}u%%a_n%g tié %(’mnula I and Formula

II'in Which[ b] t hi ophenyl (CO C2al kyl ),
N R U AR
d| hy r ol n(}-‘ gf%ﬁlz%%}y&y?t aﬂg%ﬁ%{é“‘@ é@y@ﬁ%ﬁm pyrazinyl,

furangly baﬂ@?]gﬂgg@:enyﬁlﬂaizbfﬂr)myh qnngtallzng} %dc@:ogﬁigoﬁlﬁsﬁll F%dhamlmﬂ
1.en Cc I SOI hdo a ,, . Or .
qumqaaahwdrlé%aépwadn@ﬂlykﬁﬂwﬁ oIy pyypebflrzayra\mbﬁ,einémlséfthlenyl,

lsom&dlgétl utoeér?%ﬂsfﬁj 1})1 Stgéégg/ﬁ}éi gk{i{h‘ﬁ&j os e}’ﬁ? (ilﬁﬁﬁ llmc}/éfeoﬁ ,piperidin_d'_yl

groujh) yedcrloocfwlnahmsrmbstﬂmam &ithr0 forsosubstitoents fudePéndefiNtidsen from (i),
Cl- CAal kyl , C2-C4al kenyl, C2-C4al kynyl, C -C4al koxy,

(id), a@i(@mhv%w%a%@é‘wﬂa be¥s. ' C7cycl oal kyl (Co- Caal kyl ),

IO B4 AL b R 0% o s Pt

in whith C2hal oal koxy, C2- C4al kanoyl, and phenyl. [0073] The
i nvention further includes conpounds and salts of

F&m@fu Xdnabeah fldzLHs iGH oo f7=fsapRa, X i s

nap’ht a]i’% %%UH?P%;?%&II}%E naj hygpgn%ld?ﬁﬁnfdﬁlﬁ pgra[zmyl

furanply benw b!llthwﬂ)henply bai‘zloﬂ;thnyl fqmﬁ@mylbll 1so@61ﬁ6[11b5}11 fuinplotinyll ,
benzofuranyl qU|noI|§¥ i soqui nol i nyl, quinazolin

qu1nq3<a]1%,xlgq))faﬁ9 indadyxdi r91rndo y},d)drrylyl mqﬁybﬂ,@m@p@pw tﬁlenyl

1s01n(§}f{l1 %ﬁ%{irgg?%%ﬁ@ltgﬂrathgkifggﬂﬁéﬁglyyrI rgjlggcﬁmnélf‘ngfll rbq(f)%ﬁéhdm- 4-yl

grou;i, ehdhadfwdnm Bagbetineted Myth,0 tors sabmﬁmﬂs iﬁdépéﬁklelg[}ﬂdlﬂserﬁ@@lh @),
which is substituted with O to 5 substituents

(i), arlﬁ Gé) eh’dbﬁtelniboéﬁ@@% ) (Edend (1) cary the fellvips dpfinitipgn 74)
h 3 Jtl@a?ossﬁfﬁggf }ﬁ% qg)draxg(d&n %%e&am; andff@ér@gen

r ox i'S chosen from
Cl(ﬂ)fi%a:hb&WfronCEq-@%alkkle ach4a1Ebn>ﬂ;4al @M%Xyﬂmﬁﬁo addli-(C;-
di - (C1 WO 2005/ 019228 PCT/ US2004/ 025365
C4)a1kylam1no C1-Cshaloalkyl, C;-Czhaloalkoxy, Cs-Creycloalkyl(Co-Cralkyl), Cs-
Creycloalkyl(Co-Caalkoxy), phenyl(Co-Caalkyl), phenyl(Co-Cralkoxy), pyrrolidinyl(Cqy-

Caalkyl), piperidinyl(Co-Csalkyl), piperazinyl(Co-Cralkyl), morpholinyl(Cy-C,alkyl),




20 A4)al kyl am no, d -C2hal oal kyl, Cl1-C2hal oal koxy,
C3- C7cycl oal kyl (CO- C2al kyl ), C3-
wE&Zowyoiazd kyl (CO C2al koxy), phenyl ( Co- C2al kyl )PCT/US2004/025365

phenyl ( Co- C2al koxy), pyrrohvdinyl, piperidinyl,
pi perazinyl, norpholinyl, thionorpholinyl, pyridyl,
thienyl, d-Calkylthio, - (CGGOOR O and
-(CCONR1oRI'1; and (iii) is chosen from - ORD,

thlomférﬁk@)@mo-@@lkm pyridSD REdnidingl, pysEtiBORIRMY], Weazauiahyl, pyrrolyl,

pyra%ﬂlﬂe%léﬂmyl tﬁgﬁﬁgﬁ@y CI4§ 'ﬁ §rr%010§f L@T% 1 )Fﬁﬁgﬁw’rﬁ
ol (D R A PR S C I 0@ DR R, (Cr

C4a11t551)36®©©001%i6n (@ C@MM)NRMICHCD& 19)(030 cmmmmaemu, ~(Co-
Cal kyl, Cl- C4al kox oxycar bo

CaallNB ol T DN Reghe O A RTINR ) oty D1 {(C=0)0-R12-Co-

R e R

C@ll@ﬂ)SU}Rld, RGBT IR ED)ARIG -(C-CARIDSOIR 130 €ablks)OD,NRoR 11,
rmul a | andForrruIallln\/\h|chR7|sXRA Xis

and é@@@mlky Eﬂ&wmwa andp=cH- -C-: and RAis a
t dg§
S SR S KON o e -
C4alltsemﬁCwyalbmkyl(qs»mﬂkywyrrohﬁmll(lcmhalhw pl}fmdlraﬂ(«ﬂo@wﬂcyl)
qui noxal i n i soxazol i ndoI i hydr oi ndol
biveig Ly Coalbgh Ayl (o Gas By lorasrE oy HCh-C ek mpenyl(Co-
CtP IR0, phERDADH il oy prosisic

Caalipay hur@ﬁylmL(CJalkﬁ) Bttt JiiogRdyC-0, 4kt balﬁiﬂilnahﬂ((t{ﬁ@;ai;kyl),
[ ndig:endent |y chosen from hal ogen, hydro ef
quin@ljnyH&o-Grplky D, iseguintiyi(pr-C zékyla;mn@éﬁwyl(%r z@lkénl)k tﬁsevyazolyl(co-

R L

CoallGTR il - CoullPRIthion3IICo OB (sGIrGBACKT MG, or
(Co- C2al koxy), pyrrolidinyl, piperidinyl,

. henyl
dlh}"gpﬁéméﬂy}@o -Coals¥Bhol i nyl , thi onorpholinyl, pyridyl,

PP s ST R T b ERRR,

mde;idﬁdértﬂy&:heg@mbmmogaphly&ro@ -dfiad keyhno, Riths oik6] \OYOOH, -CONH,,
, thyl, or pyridyl; ' and each RD is
C1-Chllh - Grionod i @etloh, Gubsilketiokh C mikarpsrrasb G-

c7cygh S’%ggp?( bﬁ’iﬁ({lj‘ (%2961'&%%9@%91%%&&1%51%0& IR di-(C,-Cy)alkylamino,
C1-Osthal Dyl @}@Lmydaawxwgz Cellkaricghahdphdyl., and

Cl- C2hal oal koxy. [0078] The Inventijon i ncl udes certain

c oW@%@ﬂnBlse igvertionrfurtheringdydes compoyngdsiand s¢ts ffiosulri apd Formula

IIin ?Nnven 7#%%&{39?5 gl et bgp?&]loh’r%!ﬁa lg q; 2%&1 ?—‘6 it Qﬁ%’lﬁthyl’

d1hy@f6ﬁ|apﬁ@l Wéir@(gd_ll;oﬂaﬁth% |p9ﬁdﬁﬂpyrﬁnﬁiﬁ§§1 géagi}-l gg%@ﬁfd;

benz[:bd;thﬁqulgg@d@qygg@wyl Zipinolinyl, 1soqu1nohnyl quinazolinyl, quinoxalinyl,
isoxazolyl, indolyl, dihydroindolyl, pyrrolyl, pyrazolyl, imidazolyl, thienyl, isoindolyl,

dihydroisoindolyl, tetrahydropyridinyl, tetrahydroisoquinolinyl, or piperidin-4-yl group; each
of which is substituted with 0 to 5 substituents independently chosen from (i), (i), and (iii).
[0074] In this embodiment (i) is chosen from halogen, hydroxy, amino, cyano, and

nitro, (ii) is chosen from C1-C4alkyl, C2-C4alkenyl, C1-C4alkoxy, mono- and di-(C1-



and RAis a pyridyl, pyrimdinyl, furanyl, quinolinyl,
i ndol yl, pyrrolyl, isoindolyl,
w0 edosaimeely oi soqui nolinyl, or thienyl group; eaetr/0$2004/025365
which is substituted with @Qto 3 substituents
i ndependently chosen from hal ogen, hydroxy, am no,
cyano Cl- Hal kyl, Cl-4al koxy, nobno- and
-(G -4)al kyl ami no, Cl1-C2hal oal kyl, and
C4)an;|yla@2ha,l (b]aCthadyalkflOO&S{I}Zhﬂmlhoﬂy,dIﬁ C@wcadaﬂqlﬁam(:ﬂdﬁﬁl) C3-
la | and_ Fornula

CTesp ol G RS B oD, Bpp s tkexs), pyrmolidiny,
piperfHhY! 1?%1%215%//]?/ {noaéjﬂbﬁlﬁ i ﬁuéﬁ{lm]‘pﬂwng@,! ﬂr?glg?f, g{jﬁy’l, C1-Caalkylthio, -

qui no ’n-6
(C=Q)eRalayd FE=EONR eRak amdiﬂy I1s choed%rr fabuy HOR 5 0@HO R, 5O,Rp, -

drqi so I in-7-y
SOuR e, YRS P by e piskyLally. hpolgayl( Cotniogh, piperidinyl,
h thOtonubstltuents

plper?%ggp%ﬁ%g%?ﬁeﬁﬁ*}ose ro'm hal ogen, hydroxy, amno, C -

C2[90k§ﬂ| Eachnd (i) ahd (g likabytitufed Gl 0 o8 sdtatituents |11l1!cﬂ3‘péndent1y

ein ertai n conpounds’ and salts of Formnu I
chos m Bafomen il.*/ihioxmrmﬁpcqa/almlmgo > 9594 -“GHQH.. ﬂOI&Hz, C-Caalkyl, C1-
- f

e kB T e AR b bl b RICE
C4)alkytinongy, Cle§ 2irdoallayi 0C tre2hyloalkpoQ €2} Cadikarionl, @nd phehyhl so

provi des conmpounds and _salts of Fornula | and Fornul a

[%Jﬂﬂ togs emfz 3@%9? %9WP%H‘E¥F%%% tPrgoBpppnds and salts of

t
Fom A RURIE AL 115 X PN QISP D o, o -

and RoAJ ixst maphthet] dwhyﬂkmﬁpihgl Setaiibdohdpsien pyndlyl’,l PERRNUBYI pytazinyl,
[0083] Also included are

fumnéfﬂﬁ%%ﬁﬂ&éggw&d% ggl?zlﬁgglﬁnwwhm 1ssﬂermpbw%u<utanaz|ohnﬂ
s, 3, LA G BROAAOh I Syleofh gicuoty, iny

1som®1ljzisﬂlih§/drbfsd1ndmlyﬂ helﬁaliydro@yﬁdnbylt tdtﬂabydr&sbqlﬁ@cﬂﬁ@@,&ﬂﬁ)ipéndm- -yl
nmpounds and salts of

f r.om C - C3al kyl 0[
groupﬁ&?“rsmr hichhsupitved it taé&%ﬁ&wx*ﬂ%@dﬁ@némﬂy ¢hoserhirerm
halog% Hga c?txgt a{rﬁlljﬂx dé}ahg' Qﬁ‘ﬁ'{) r@l C{én@&% é{éﬁéﬁ&lt % 4a]?5 e)% n?ono- and di-

posi'ti‘ons

(Ci- CLIM]@E_,mIEUJ(Elhéfhalldad:ltyﬂl,cteldCﬁfaR)aﬁi@W,@Bn@&yalﬁglk§ECB-€2ﬂf(yl) Cs-
and Formula Hin which [0086
C7°Yq1%3éﬂ@rcz@ﬂs%’b Bb@ltymgt(éakod)mhe@yl( @za mm@hﬂmyl

e BGRB8, LOORT

(C=O§»®R10F€(Cnﬁm)HRIwmm—(§R5rml all, in whi ch RA is
] %) substltuted at the 1, 2, or 3 positions
'(C‘Q\)%tD g1d NyesPRrent s. WO 2005/ 019228

PEd4 odi
i, R AL i
and etcrRadsaubstianted Withroub 3 dubstitﬂeﬂﬁd‘ﬂnﬂ@peﬁaeﬁt@ okBEenRGh @albgh:S
absent, CH2- CH2- CH=CH ,
hydroxy, amino, cyano, C1- Cialkyl Cl- C2alkoxy, mono- and di-(C1-C2)alkylamino, C1-
C2haloalkyl, and C1-C2haloalkoxy.
[0078] The invention includes certain compounds of Formula I and Formula IT in
which R7 is XRA and X is absent.
[0079] Other embodiments of the invention pertain to compounds and salts of

Formula I and Formula IT in which R;is XRa, X is absent, CH,-CH,-, -CH=CH-, or -C =-;



C W; and RB is phenyl; substituted with 1 to 5
substituents i ndependently chosen from (i), (ii), and
w@ aospr192wherein (i) is chosen from hal ogen, hyetDK$2004/025365
am no, cyano, and nitro, (i21) is chosen from
ad -Callcyl, C2-C4al kenyl, d -C4al koxy, nono- and
di-(d- C4)al kyl am no, Cl-C2hal oal kyl ,
d - C2hal oal koxy, C3-Crcycl oal kyl ( Co- C2al kyl ), C3-
and Hmmqily?ggl gﬂlllﬁilﬁln}@ﬂﬂrmk ¥1)11n|0hgﬁnm:d(>1©h p@‘éb&%@lndolyl,
a pyrrolidiny :
tetra@dwngqp}myb@r tl;zq]y gq()}l ; eigp]b af ‘XE%CHW %L@étlm W(’;ﬁl‘ 5) to 3 substituents

|
BN S )t RS 1 s
and ch@Z—Qh)alllé}ﬂ)athlnopQ{-Cgia%alkyl,mﬁﬂﬂ aCybloalkokgazol yl ,

" ené&@l@%"?@&%& lgflblgdqs(gsgttamg{np9m}@a@é @lpgngonnula Iand

T

qumel(r@-y%aido}dh)ﬂ\ﬁlm()ﬁdﬁl)-ﬂﬁlj tetrabiCdroisGguih&iy- }ENIRI teﬁlﬁ)‘ﬁ@)léﬁhmohn-
1 R 2, -(CoCdal kyl)NR. o(C=0)(C.l -C4)NR

6-yl, Myer{S%um@ygﬁyé, £ mﬂ@@gmﬁm,zor 1ndol- -yl eac of which is

substg&al M%Wu%ﬁdfp§f@; 8?1%&?%4 ﬁali‘gégﬁ,l ﬁydm)gy?ghmo, Cl1-

C2alk{lCand@RRyIkpHPRL3, - (Co- CAal kyl ) SO2NRI oR1l,  and
- (Co- C4al kyl ) NRIOSO2R13; and (iii) is chosen from
- ORBS1] Kurthey mpludedibpiem are sesgaRbeompgndssepdesl tsmgpamﬁml and

Fondpl)l?}ar ;fél;fll wgd(: ﬁf( 1&@1%(%3%9 p9lg%1 Ey 1 %‘a ?}E.(\)C% (J;E lllqstltu]tsd with 1 or 2
substifupres ﬁﬁbpﬁtld(aﬁﬂ)y Btk §rbin, fluves, phihd, ﬂhyﬂt(o@ dyand, kil methyl.

th| onor phol i ny| (Co- C2al kyl ), phenyl (CO- C2al kyl)
Q@}Y@]@m@qqpro‘z}%q pr%d%| s;w:f 9f Formula I and Formula II

n wlﬁé(}{ Rnyﬁdf(e%oﬂ)@gﬂf%%&ﬁ #1 e@%ﬁﬁﬁglg#gﬁ%%o%g&i}%ﬁmsoqumolm—

7-yl, baneedhydinok (otif-Baylksdch of whilehioibstifu{ddonifi2akdk ¥ kibstituents
i soqui nol i nyl| (Co CZaI kyl ), quinazolinyl (Co-C2al kyl),

lndenegéséﬁlz/dahwe(ﬂ@m yd i ndol yI (Co- C2al kyl ),

Sly@g F? %Oo\f&c%%f&ﬁ%lﬂ%ﬁs s t? {é&@?@lﬁé&mlan in which

RA i§ fétﬁﬂydrélg@qlﬁﬁcﬂiﬂ@-ly) or ﬂeﬁﬂi}ﬂﬂﬂéqqhﬁﬁﬁn@ | &a¢h)of wabiish is substituted
di hydr oi sol ndol yl ( Co- C2al kylfz go 89] Each of (ii) and
with Qjtg | )SUbSéltlseatﬁslndWﬂé@tWhﬁs o Lt utent's

| HBRENISALbohas SAPSAREO13Y PR NS pr B BSercin i
whickAalik Whydr@gofﬂﬁélkyﬁ-yl subslitufedial theax 2, and 3 positions with 0 to 3

a - C4al koxycar bonyl Crcycl oal kyI (C0- CA4al kyl),
methzziaiue%tym%al kyI (oo C4al | coxy), nono- and

0&%1] ]lgflgrglﬂ%* S &% B%é)lol,uggasnoyl(gglu( c¥fl op él%]a H and\};’ﬁrmula Iin

whm8005/019228 PCT/U82004/025365 23 [ 0090] The i nvention
al so i ncludes conmpounds and salts of Formula | and

FAPRBOIaR A fis ISpwd vhsyptifutedyrth 0 {thd indeperidentipehosen C1-C3alkyl

Ghie or -C MC; RBis phenyl; and (i)
Subsl S é[%ngn from haI ogen, hydroxy, am no, cyano, and

Ni [0087] In still other embodiments the invention provides compounds and salts of

Formula I and Formula II, in which RA is isoindol-5-yl substituted at the 1, 2, or 3 positions

with 0 to 3 methyl substituents.



(ii) is chosen from Cl - C4al kyl, C2-C4al kenyl ,

Cl - H4al koxy, nono- and di-(d - C4)al kyl am no,
wakeoSBimaboal kyl , Cr - C2hal oal koxy, PCT/US2004/025365

C3- C7cycl oal kyl ( Co- C2al kyl p2 C3-

Crcycl oal kyl (C0- C2al koxy), phenyl (Co- C2al kyl ),

phenyl ( Co- C2al koxy), pyrrolidinyl, piperidinyl,

pi perazi nyl, norpholinyl, thionorpholinyl, pyridyl,

t hi088Y] StilCbtheAahbyditbits of the (=0} GRidluderdmpounds and salts of

Forny e @&R?)‘r"]’gwg@l% IP& )KRI ;H@Q?Qiﬁzﬂgﬁrég%chWD B R=GH-, or -

C-cSaB Yo EREFSE) it G b A o .

(ii), dodqlii)pWhérein) and (| ii) in this enbodinent is
substituted with O to 3 substituents | ndependent Iy
c héki8 §hoses Aoma hagess, }’f%ﬁé)@{ﬂm"aﬂ’ﬁ@ apd/Bie; nitro,

OX&I& %ycar bo'_@‘ialkygscz cyc Fgﬁ %@W‘ fn}d d-(Cr-

C4)a1k913ﬁnn@l¢d Cz@a}oétkﬁiz} CHGhhloylkary, 03, C7@01@hﬂ(@ﬁciﬁﬂﬂtyl) C3
1- C2hal oal kox C4al | canoyl, and phenyl. [0092
Cvcyqiﬁelkﬂﬁ%ﬁtzalbw%mhemcq -Gl gh @Wﬂfﬁ?@éﬁéﬂ(oémpﬁa@lt%nbé@cv

Czallgg); weﬂd@gﬁﬁéaw ufipe &%m;h{)t: V@%ﬁ%e%o oﬁﬁﬁéﬁgﬁﬁﬁwﬁ

thionsatpBélinyl(CgaC,wiki1), @rid@l Bysmbdhyl] pieatisyl] fidensndamifinanyl, pyrrolyl,
chaosen from hal ogen, droxy, _amno, cyanQ, nitro,
pyrazolylGaaifagplyl, @@nlzﬁéhﬁ ylthigy ‘T@Blltkcf)@y CatB{C=AR 10, -(Co-

oAU AR FIE i M et

c4a11@3) (@}@/)GRQ@;I K%L«ﬁ@kym KOD)R, 1, R@Whlk@NE?&Ck@bO)Ru, ~(Co-
Co- C2al koxy) , rrolidi né er| di

C ol YR TG yl)NRuqeco R Rl CZAOR (Cor

C“alﬁ%?(k‘ﬂs%%ﬁn@ @ggc% )N% 'S sEFbg(t tlj'? % DI S g

c4a118/1)smgmd, t(@g@sﬂ@)@g@@@ptm -G @Rgm(egimal ]‘Q SOgNRloRu,
C=O RD, - SC2RD RD, and OZRD wher e

o@@ékbﬂ)}‘ﬂ&o%@ﬁ’em; andny| | phenyl napht hyl, or
R rnisreven R Y R
c4autw omao@a_»eg%ammg:o cyaRy), p%oﬁ@awgd czﬁylf%qiéﬁﬁiﬁgl(omglkyl)

y am no hal oal
plper@mn}zié(ﬁqa zﬁéllt)ﬂbmorpl[mwltpo ﬂz@lkylm\xbwmmhqlml(ﬁmtéisakyl) phenyl(Co-

oG BB G e B . pEB RSl Prasin(Ci

C,allBOT Fide3AQ@%, @Ak %nger&fvo {t@&iﬁéhylmecyméﬁr bh%ﬁﬁﬁﬁﬁ@mot@zau@l)
un 0

certain CO o ornu a rmul a

qumhﬂyt(h“?o-@éalﬂ{ MRBlvatmilnRBCoﬂz@hﬁh;ﬂulrsl@i@lm}ﬂﬁcmt@zﬂﬂw)t is0azplyl(Co-

ol M o D RGO R AR s R AR pagzonsicco

C,al uﬂidam}ll(cm)aalkﬁy lﬂﬁeﬂynqge @aﬁcyt)cl%bi@h@@l(ulczampg and

hal oal koxi rtai n enbodi ments of th
dlhydrﬂv@mdolaKCmCs@i pertain to compounds and salts of

[0089] Each of (ii) and (iii) is substituted with 0 to 3 substitutents independently
chosen from halogen, hydroxy, amino, cyano, nitro, oxo, -COOH, -CONH,, C;-Csalkyl, C,-
Cjalkenyl, C,-C4alkynyl, C1-C4alkoxy, C1-C4alkoxycarbonyl, C3-C7cycloalkyl(CO-
Cdalkyl), C3-C7cycloalkyl(C0-C4alkoxy), mono- and di-(C1-C4)alkylamino, C1-
C2haloalkyl, C1-C2haloalkoxy, C2-C4alkanoyl, and phenyl.



Formula | and Formula Il in which R7 is XRB and RBis
phenyl, substituted with 1 or 2 substituents
wo pspencent |y chosen from hal ogen, hydroxy, apP@mU$2004/025365
Cl - C2al kyl, and Cl - C2al kozy. [0097] O her enbodi nents
of the invention pertain to conpounds and salts of
Formula I and Formula Il in which phenyl substituted
with 1 or 2 substituents independently chosen from
f | [069@], Tleninmentionyatkodrglpdasycampoamds amd tshiyd of HodMBBY I and Formula II

e A P A T
%B@hm Pﬁ%lb@en?ﬂﬁﬂ& gagloa 6- menmber ed

erocyc ring conitaini’n Iﬁ ni trogen or
0 x(yg mms@nﬁodeE@Hd?D (Ezdmlmﬁylg Cuﬂaaikwy, haoﬁhot and3di-(C;-

ConRSBapas 1 kB kerEs a2
oGO MR o S i

piperfding] Mpémmnylo mohhoGRkia tiaah&pholifGi - (S2tdgl, debkydx@;,-Caalkylthio, -
- C7cycl oal kyl ( Co- C2al kyl ), C3-
(C= &1@@8 | kyI (C0- C2al koxy), phenyl ( Co- C2al kyl ),
(C_BMY £ al koxy), pyrrolidinyl (C0- C2al kyl),
|d|n (Co- C2al kyl ), piperazinyl (Co-Callryl),
fTD(mD)hQ bhmh (ﬁﬁﬁ& Gaﬂb,k YCFO)RH, S O4Ray, p$I0IR ) ythcl MR 3@k Ky, [Where Rp

r rim di razj nyl, furany
is Cl‘[élﬁ ?Qgé{%ycloﬁyylge& (}3&1 lgy%mpgl)égmy] plge}:ﬁzglé%,(ﬂhﬂlyl naphthyl, and
pyndtyl(?' enyl, G -C4al ylthio, =NORI Q
CoC4aIkyI)(C—O)R|o - ( Co- C4a|kyI)O(C—O)RIo
- ([009 T4Rd chkyaf Y i YCmd) (N0 Biid embddimefidia kikbstijuB¥dSm{Th NIRA O Rlbstituents
1ndegender§[]@d:h@%gqaf%§q¥ l}’l) (gg“{_ O&@Pmlgaamn(lgo celgpﬁln@g )C))I>Ic|$ I -C CO_I9 I?IIONHZ,

C-CHAR. YR R By Co b 7 T bt B G - one

di- (m)kmymma@eymmzmmﬁmmwg )(IZ)—N%I@:RML R@ phenyl.
(Co- CAal kyl )NENRI 3, - (Co- CAal kyl ) SGBRI.O
([@89@4’51}%%]3 @n@u@q dncl ud(e@@omglmggﬂ &ealtsf Formula I and Formula

Min wﬁ&ﬁﬁ??&ﬁ% L%?glﬁ&%% %Ha% (. %?—E_Q@ E}(l é %%q% %Fnényl

substittdad RiXh 0 R SIHRRMELts M&ependlaﬁlly shdsén fréhaiakogen, hydroxy, amino,
C3- C7c(%cloalkyl(CO C2al kyl pyrrolidinyl (Co

Kyl
cyangyigiE, | G r (apl iy d-2cOailepyly Ci llsors ppng el di-(C- C4)alkylgm2no Ci-

czhaFﬁQgH%fQ% @%%%gg G ac?*l%ﬁ?&ﬂ%}?ﬂ ﬁtév}éél%ﬂlgl&gﬂ-§zalkoxy)

phenﬁ((é@@l;a(ll@d) pﬁa@ﬂ@ldzalkﬂﬁp)bpﬁydl(dﬁ@flC@pﬂ:ﬂ@ﬂn}l, plperazmyl morpholinyl,
Co- C2al k L)ﬂ pyrimdin
1

thlorw?%@mﬁ prem sy C ekt (C O OB Ryl AC-OMNR R ; and

]ﬁ h| s%ﬁ?%ﬁ(tgg 995}(192?' f%la%tlitﬁerfts md]e}ze&lelay ?}195?3 from~ORp, -
(C= O)Re,msmau maRsom@ZNHsaﬂozRDQWhaem is Ky ety CRgdexidinyl, phenyl,
i soxazol - C2al kyl), .indolyl (Co-C2a

naphihiyh ¢ pm%wnph e@d@R@za ﬁwrlsutedpwlrl Ity B @W}@E@%ﬂ@dﬁ;pendenﬂy chosen

o BBEPASE 30 S R A a1

C2)alkylamino, C1-C2haloalkyl, and C1-C2haloalkoxy.

[0094] The invention includes compounds and salts of Formula I and Formula IT in

which R7 is XRB and X is absent.



di hydr oi soi ndol yl (Co- C2al kyl ); Where each of (ii) and
(iii1) is substituted with O to 3 substitutents

wo paepencent |y chosen from hal ogen, hydroxy, Bau/082004/025365
cyano, nitro, oxo, -COON, 2€ONH2, Cl -C4al kyl,
C2- C4al kenyl , C2- C4al kynyl, C -C4al koxy,
Cl - 4al koxycar bonyl, C3-Crcycl oal kyl (Co- C4al kyl ), C3
C7cycl oal kyl ( Co- C4al koxy), nono- and
di 0025 ] Ta9 mivensticarierteins @ GeﬁZthomzidnyﬂs of@formula I and Formula II in

S B e 25, LSO B P A0Bh ey anse
rom 3t U010, Sogi PRI TR R AR D,

C4)aB<=ylam1n6, GeBbaledkyletret Oty haahlkyky.ri ng containing 1 or
RD is substituted

Wi @R%ﬂo‘?%%zg %@B%{f ?4% éﬁ {f@%ﬁ%ﬁe& QPETHindp sampoyndg gnd salts of
Fornh# PARTForUeI 19 iiqywhﬁﬁ‘Rg % XRL 2f @ RE iCHleny R E@q 9&1’[&&2\? K PH¥ 2

The A8 vari abl e: The I nvention’inclu
SUbSthMQ mddlsemlnnﬂ}sdiosm ﬁ!bmﬁralrdgﬂﬂl dytireamgarmond]-a,dkylpand C;-
C whi ch A3 is nitrogen. Exanpl es of such conpounds

22lk9%¥| ude, but are not linited to, conpounds of Formul a

| | O&Hrmleﬁer}ﬂ)od%@leﬁ)ts Qr R iR &%%Eﬁrﬁﬁouggs %d %‘cg%f

Nyin R NN S R/
FOH‘ﬂlﬁtﬂ’ ImmldaF OlrmulaFIbmmhlah bherfybsubstitted With 2003 /50H$i2&Bts independently

choscgtors SRl amupo. PoFosY. TRY. AHYBREPbN al S0 i“ncf‘ZdESN 7
qu:p'gﬂiﬂnﬂ%lﬂgé? @nﬁ?hﬁ&n@sf ch gﬁ@?ﬁcﬁl Crﬂ%?cg)srrp bt a? and sa JQ of Formula
I andFotmaladl imovhich i t ed t o, conpounds of Fornmul a
V][%)(_)gfﬂrﬁn/jis Rv?he(r)e R;g plgengfl iRuSsec?topa_ ?—3 or 6-membered heterocycloalkyl
ring containing 1 or 2 nitrogen or oxygen atoms, where RD is substituted with 0 to 3
substitutents independently chosen from (i), (ii), and (iii).

(1) is chosen from halogen, hydroxy, amino, cyano, and nitro,

(i1) is chosen from C;-Cjalkyl, C,-Cgalkenyl, C;-Csalkoxy, mono- and di-(C;-
Cy)alkylamino, C;-Cyhaloalkyl, C;-Cshaloalkoxy, Cs-Creycloalkyl(Co-Caalkyl), Cs-
Cyeycloalkyl(Co-Csalkoxy), phenyl(Co-Cralkyl), phenyl(Co-C,alkoxy), pyrrolidinyl(Co-
Csalkyl), piperidinyl(Co-Csalkyl), piperazinyl(Cy-Csalkyl), morpholinyl(Co-Coalkyl),
thiomorpholinyl(Co-Cpalkyl), pyridyl, pyrimidinyl, pyrazinyl, furanyl, benzofuranyl, pyrrolyl,
pyrazolyl, imidazolyl, thienyl, C;-Csalkylthio, =NOR;, -(Co-Csalkyl)(C=0)R 9, -(Cq-
Caalkyl)O(C=0)R 0, -(Co-Csalkyl)(C=0)NR;0R11, -(Co-Csalkyl)O(C=0)NR0R11, -(Co-
Caalkyl) (C=0)OR g, -(Co-Csalkyl)NR1o(C=0)R 1, -(Co-Csalkyl)NR;4(C=0)OR 1, -(Co-
Caallyl)NR10(C=0)NR;1R2, -(Co-Cialkyl)NR;o(C=0)(C;-Csalkyl)NR;1(C=0)O-R,~(Co-
Csalkyl)NRo(C=S)NR11R 2, ~(Co-Csalkyl)NR;oNR 1R 12, -(Co-Csalkyl)N=NR3, -(Cy-
Caalkyl)SO3R 19, -(Co-Csalkyl)(S=0)OR o,

-(Co-CaalkyD)SO,R 3, -(Co-Caalkyl)SO.NR R, and -(Co-Cjalkyl)NR10SO2R;3; and

(iii) is chosen from —ORp, -(C=0)Rp, -SO,Rp, -SO3Rp, -NR;10SO,Rp, where Ry, is C;-

Caalkyl, C3-Creycloalkyl(Co-Caalkyl), pyrrolidinyl(Co-Csalkyl), piperidinyl(Co-Coalkyl),



I I NRZ ,N-R2 ~N3R RNYR pR/ NS R3

I Rs
RO RB RO RB RO Formula VIl Formula VIIl Fornula I X RS
w@®2s50B328 Rs | R N O R8 RO Formula X [ 0104] pdhes2004/025365
variables R2, R3, R4, R5, BS, R7, R8, and RO shown in
Formula Il11- Fornmula X carry any of the defuiitions
set forth herein for these variables. [0105] The
i nvention includes conmpounds and salts of Formula I

piperazidyGs-(hdlkyl), lmorphTDlQM(CJt}G?ﬁkyls ézhtr?ﬂlldiﬁlﬁigmyﬂ@b@ﬁﬁyl) » phenyl(Co-
al oa
Caaligh) 8?@5@63@8 Yo Alkeomaimein YCorCaiaD), pyrezinyl(Co-

Coatlyt A LELRNS) >”b%@ @ﬁ{f@%ﬂﬂ?‘%ﬁ%ﬂéﬁeﬁ%@%ﬁ@@@#evb
qulncﬂﬁly\l(%(ablk@l) l[sﬁhwﬂdhnmeo UaallEj?ﬂ) lqmmaaanﬁyy@%sczgmmomsﬁ&olyl(co-

alts of Formu Formula Il in which

czau@{b @4%2!}1% AHo; @Wi)oﬁlhwmndowcpﬁéﬁl}wl) BarRY1§Eo- Gmllam) ps*razolyl(co-

C SO SRS T Rt

dihydrbissiadolyt(Gpchalkelyen, hydroxy, anino, d -Cal kyl,
C2) al k{l am no,

Cl- C2al koxy, ..npno- and di - (Cl- Z?
Wheggjeagh abiid and (ifl) 1ssbtitsiodwithi \al e §tltu cots08]ependratly chosen from

o OB, G P Lo COTBRTE Cll, .

C4a1k1ynsﬂ4€11k34hlk0ky,@o@@mmmﬁkbonw 0%39:7b§c1@dﬂem¢o-0§aﬂl@§)t ctut ed

substituents chosen from hal oge r oxy

CreyalatR{Cict-cabehyRonoetod aoi Koy g, Cafahalosl Ci-

Czha%%n%g%r (%Zg%lioxyﬁn%rgp%gﬁcgrz?g: galelr(r%/)lodi ranre]ﬁt s of the

i r0e00]i lareitaialetbediemmppioddedhdcinat tis X, anﬁ@( LHbRert.
and Formula Il in which RO is ethyl, t-buty
c\lO1 Ol rlBsertaig ﬁ@odrma;ﬁnfﬂ nieyidpthkergin, R7a1ﬁd(Rliaand iXciglabgenyand RD is

e 058 MBS ik Bl £5, e
oxyg@f atEmS,rW]héie Rpagshbsttuead! vt O td D swdtifierdtddependently chosen from

halogen, hydroxy, amino, C;-Csalkyl, and C;-Csalkoxy.

| The Ag variable:
[0102] The invention includes compounds and salts of Formula I and Formula I in
which Ag is nitrogen. Examples of such compounds include, but are not limited to,

compounds of Formula IIl-Formula VI

Rs O o Rs O o O/R3
Re = Re =

< M LR, o Ml NR,
R N7 N S R7”™NTON O

Formula I Formula IV Formula V



variables Al, R2, R3, R5, R6, R7, AS and RO carry any
conbi nation of the definitions set forth for these
woa0osabl2es above. [0111] Certain conpounds of Por/osdosd/625365
and Fornmula Il exhibit posgess potent antibacterial,
antifungal, and/ or antiprotozoal activity. Particul ar
conpounds of the invention exhibit M ninmumInhibitory
nceptratiogns (MC) of 64 Icgl m or |ess against
| oceocts aureus and/ or Eschericia coli in a
\@ssay for determning the MC of a conpound
ag nst t Nese bacteria, such as the assay provided in
aniN’e 90 below. Preferred conpounds of the Fornul a
I andagll exhibit MC values of 10 g/ nl or less
agai nst St aphyl occocus aureus and/ or Eschericia
FormallVl More preferred conpound of the Formula | and H
exhibit MC values of 4 g/ ml or |less, or even nore
prl 8B difeynventjpn pdso orclides sompayaids ahd Sii@PRFLEEIN T HSd Formula I
. r d/..or Eschericia colj. [0112] Certain
- Wh%?aﬁn‘%ﬁg e Exdg anSF Shch copwoRRsneluda, Pukare neilimaited tpe compounds
of Formmila MIEF&Ridd X agents; having the ability to kill or
inhibit the growmh or reproduction of mcrobial
organi sms, while having little or no effect on the
Ggel 1§ of fish, anphibians, reptiles, birds, or
fnmgl s. P The sel ectifsi t§ of oconpounds offsFofmul @-Rs

o N ) NG

a% aRfish, reptiles, R%rrplfgg bi an, bird, or Rrgarﬁgal .
Certai n conpounds of the " invention exhibit a CC50 of

Formuja ¥&k er that 100FemsiloWwdiar for manmpdiam pel | s.
Certain conpounds of the invention exhibit a CC50 of
greater than 100 m cronolar for cultured human

Imgpabocyba% and al so exhibit MC values of 64 g/ m

ar ljess,/ preferably 10 g/ m or WO 2005/019228

Y 2094/ 025365 28 less, or nore preferably 4 g/ n

gor still nore preferably 1 g/ m or |ess

gai St aphyl occocus aureus and/ or Eschericia
8ol iRo [0113] Wthout wishing to be bound to any
articular theory it is believed that the

Formula K i cr obi al properties of conpounds of Forrmula | and

(L P Ry ed %31 B Rt anc Biabgy s Bt e
FormutaaX cagy byt dfltRe @¢firiGons@Ef Bfth neRit fF ARV QYRS enzy e,
Eggm sonmerase |1, present in higher organisns. Certain

(3drhednvestipe insdiiles tornpamidn wed sdlis of Roenil@ 0 af dFétnaila 1T in
. : tiye fo cterial rases than for
i R R o O oS e SRS o

CZhaloSINHYIETI C | NTERVEDI ATES [ 0114] The invention includes
novel internedi ates useful for the synthesis of

AP 9okCeriaim embodimersuatibe afveftomprrain toanehpoRfd8knd shifs of
' tign ccur .between R Mand R Y in the
Formulg?4hd f Qg Wi 1@‘5@8 BhyferLonpetdoxy. My, B, A, Si,

presence O
The R ZiviaKler, Zr, or Sn;

[0107] The invention includes compounds and salts of Formula I and Formula II in

which Ry is C;-Cyalkyl, cyclopropyl, or phenyl, each of which is substituted with 0 to 3



where Yis |, Br, d, -Q(SO2)CF3, or -N2BF4; and where
Qis Fe, Ni, Cu, Pd, or Rh. In certain enbodinents M
wo sooBoraaes di substituted with OH OG or G WhECBUS008025365

an optionally substituted2straight, branched or
cyclic al kyl group, or other suitable group; Y is Br,
and where Qis Pd. A general review of this chemstry
can be found in Tanao, K and Myaura, N. Topics in

substifuente mdefdnelentdy chos@ilfomha gé}iQ@’al)oxyParm@w EwQa2kikyh & usalkoxy,

B th
mondjagfl h{C Lt Sy8RaRTIRe: Chi28haelir o D el vt .

G EROEL SR PR ARIE LU LB b o1
Fomﬁmm%mlumanm which ROlisidesC4afltye bﬂeﬁﬂo@ir@gll Qr RESOik U byl
nd Fornula XIl: R5 0 0 R5°0 0-R3 1 & R6 N R2 At

substpuigd g sykgtifyerdy chesen fropmhalager) hydsesi peaings C1r Gl il

C2all§! , im0 Eﬁlgbdﬁig ?%&al&amﬁ‘{%d C%@Zh%%raﬁ%fl %}1@% {‘%l?léallg

- NRBO%Y. Cértaixs anbasmﬁem@ of ticdBvention GRUledmipoutddd $hSof
the _ Fornul a R— where Ris XRA where X is absent,

Formg _gngFormuleyibimywhicky R9 igethyd, t-butyly credoprepyter @Bﬂadxpﬂyprophenyl and

. CA- 7. ; ered
particei rlg%/lgggﬁlr?g%/ oo aﬁ #mg%%gd;“!tag?arf‘% @‘XL R gﬂ%ﬁ%l%%
PCWA L@Mﬁ@éﬁaﬁ Enchﬂﬁs asap@inids oNBo@AE yhnd:F@hmwnb@WMh the
via a _carbon atomwhen X is absent or -

variallgs, Ay Rop Ra.cdse Retfom As endhRe P@@éﬁl}’aﬁom’ﬁﬂvﬁﬁ@ﬁ Oﬁthesdeﬁ@%@siset forth

forth@éevaﬁabres%ov% RAis a 7-10 nenbered bicyclic
saturated, partially unsaturated, or aromatic

hg0erg @értam @mmqnnﬂmmﬂllbrmm& Tand GaEh0R [B&:BiVHEResy pofent
absent or bound via _a carbon or nitrogen

antlb%ﬁt‘?%l m@ﬁmxal 'rlléd/ orpptiptogeal ativity. Pagtiguiar sprppinds oRihe igvention

exhlbﬁh%@téxlrr]lh r i Y[’b&bo?wgé‘}ra%oﬁy ﬁ%[fd?) %lf%qgtfg/ igrﬁ e%r_.]\%gea%al;ler e

StaphBctecup anreyk asdios Eisthdketh sMlitih abtdn@ard aSé,aS)Sfbﬂ ddﬂﬁﬁhﬁmg the MIC of

i ndependently chosen from (i), (ii), and (iii);
acorquuyg%égau@%g}eé e pgctaria, @Jf@ Eheoaé%y mp‘(lﬁe(bmt]ij(ample 10 below

Prefel?ré‘cpééﬂ'l}g&b%@% 3{ 1]%1@ %ﬁg@gggﬁé ﬁagﬁﬁ%t%ﬁ %Pes {fbli)tprg? Eﬂl) aless against

Staphyxlotbbc@tﬁkznﬂzus aid/ rdiBE@cheB[&zadﬂo-lz( More lofed&ydcmiPontd oIRFrula I
s chosen from hal o hydr oxy, am no, cyano, and

and H.ﬁXiubé ¢ MG valupsofehig/ apl e @RV eB BIoks Prefegblyh algk e gt Jess,
agam&%’z‘% S IY /B %s&erz{:za coli.

[0112] Certain compounds of Formula I and Formula II are selective antimicrobial

agents; having the ability to kill or inhibit the growth or reproduction of microbial organisms,
while having little or no effect on the cells of fish, amphibians, reptiles, birds, or mammals.
The selectivity of compounds of Formula I and Formula I may be assessed by determining
the CCso (the concentration at which 50% of the cells are killed) for cultured cells of a higher
animal, such as a fish, reptiles, amphibian, bird, or mammal. Certain compounds of the
invention exhibit a CCs of greater that 100 micromolar for mammalian cells. Certain
compounds of the invention exhibit a CC50 of greater than 100 micromolar for cultured

human hepatocytes, and also exhibit MIC values of 64 pg/ ml or less, preferably 10 pg/ ml or



C4) al kyl am no, Cl1-C2hal oal kyl, Cl-C2hal oal koxy,
C3- C7cycl oal kyl (Co- C4al kyl ), C3-

wEImyoinad kyl ( Co- C4al | coxy), PCT/US2004/025365
C4- C7cycl oal kenyl ( Co- C4al kg8), aryl (Co- Cécar bohydryl),
aryl (C1- C4al koxy),
C2- Cohet er ocycl oal kyl (Co- C4al | cyl ),
het er oar yl ( Co- C6car bohydryl ), Cl-C6al kylthi o,

less, of more(prail‘ek@w}) Dig=0) &l less, of il dzl ﬁf@'ﬂex)albgzl)%tgd(&ﬁbglgg a(g)amst
- (Co- CAa R1oR1r (Co- C4al kY1) (C= I
Staph}{‘?&?%&f& ﬁ%ﬁ %g@rm col, (Oo C4al

cyﬂCO ﬁﬁ)@? C:%?mﬁ‘lkﬁf@ b&?@@l%ﬁ@% bEéved that the

a.ntmuyﬂo])NRpmﬁdamdezﬂcompc(uﬁds PRdrkayilg) INelRoBmula IT are due to the ability to
I kyl ). SC3RI Co- C4al k SSO ORI
these %’@5’0@&% Ml@éﬁfﬁfgﬁmy( Cgiceshial @%g\gwl)sw@h havinglittle or no

A ( :
i A SRR by SRR g
prefeirsd Cdmp&idals oy the 5206310 yrel 108k fsid drdoer€delbdtitle)for bacterial DNA
C2- f%eterocy | oal ky I’(Co C2al kyl), aryl (Co-C2al kyl),
gyrasgs e pam i fiey penisplagy hymagnkeneisemesresedl (i i) and
(iii) 1s substituted with O to 3 substituents
i ndependently chosen from hal ogen, hydroxy, am no,

SYNTHEaICANTERMADMTES COOH, - (C=0) OCH3, - CONH2, Cl1- C4al kyl,
- | kenyl , C2-C4al kynyl , Cl-C4a
%,Oglbégy’gl}eeggquOP @&ph%gg plg%l)mtermedlates usegﬂ for the synthesis of

anturga‘ ﬁé}:é’d&?ﬂ{lﬁy gy é}ﬂg%mrlﬁqpﬁ ?@T%%_reac‘uons occur between R-

M an@X63 io gh&kmesencaoftatlysCap hareayl is LMM@ B,iAl $8) ZnBCuAlr, or Sn;
or Sn; _or_ Mis Boron, disubstituted

Si,. Z
Whefw!YilﬁL?Ei %GO(SQﬁ)C@s, hbeleF qné‘*étﬁ:r%@tw Bad¥i (u, Pd, or Rh.

|
SR e RIS 0 A, L 0t

substiitifed straight, biahehegron wpclic\Wlky2 @ﬁﬁvb@d&ﬂﬁ& sB@HIU@&Q@4YQ2 B3Gnd
30 [0116) The_inyention also includes int er nedi ates of

wherg-G il a S@ansrd el BSehemisty canbe fourg in Temps, 1§ agsl Myaura, N.

ropiigh Erpsp ST 110 GRoR % gt BlyfE g TR fggomts in

whiclR®X 1s®3’r61ywtﬂha ld;aﬁJg of pdtaﬁ&l Bedoniites; tpbllﬁﬁﬂﬁ%aﬁ[}dtsl\/hﬂd reaction
or 3Sn; or

condifiPis gor e toubin i N. Giopicin GiTARGRSTES G 2 L5 1-59 (2002)
F{bi ﬁ'] aﬂ‘ﬂu¥ tl‘?el“!ig%ﬂtl{oﬂfug%%(fe% ﬁlﬁél@%@d{iat«%y c?‘q‘g)% an@f*%lnhﬁla XII:

rou an opt
aryI al kyIRgr@Jp Sr ot her suitable grouiaj ?Dhes

mter,gedl ar@g coupled to conpouqsds he Formul a
R Y wheng€ ca rlﬁsthe definition se rth|agve and
Yis X cf?soz)CFs or -N2 X

8 |

Rg R9

Formula XI Formula XII
In which Ai. As, Rz, R3, Rs, Re, and R, carry the definitions set forth above and Y is I
Br, Cl, —O(S0,)CFs3, or -N;BF,. These intermediates are coupled to compounds of the
Formula R-M where
R is XR where X is absent, CH,-CH,-, -CH=CH-, or -C =€-, and Ry is C3-Cgalkyl,
C4-Creycloalkyl, C4-Creycloalkenyl, a 5-6 membered saturated, partially unsaturated, or



PHARVACEUTI CAL PREPARATI ONS [ 0117] Conpounds and salts
of Formula | and Formula Il can be adm nistered as the
wmems/oohesyi cal , but are preferably adm ni st er eBCEES®04/025365
pharmaceuti cal conposition2or fornulation.
Accordingly, the invention provides pharnmaceuti cal
formul ati ons conprising a conpound or
pharmaceutically acceptable salt of Forrmula I or
-or qul 8 H FyidM ARehtTCEH,LCal-| o
e L e T e
bound &¥&a @d:r’l&ﬁﬁ or ﬁfr? @dnhesm gﬂr@g r)é'ﬂ;: -€Hi=CH-®t 1%]56031@&@ e 7 dg
general Formula | and Formula 11 may.. adm ni st er .
membeed bloylic 1R RAtIA BASHEBISS PYroByts RHEOSYropp Sound via a
spray, . supl i | TS O6h i ' en atom when X
carbory iyl BRA LY CIL TGS IR0EE Yio sl Sftogen slo
is -CHRICHYbr ot ber; eaasBwhich Rilds subatitutddt with @ kb balistibrests independently
contai ni ng conventional non-toxic pharmaceutically
chosemfromdi)atieanddiiph 8F s, exci pi ents, adjuvants, and

hi . 9 : L
\ég rJrlf) %Rgrswgérg :}%3 1%_81{‘%1‘&2 &g@&@gﬁ \Jvfg)l?ll & 9 TRREibdehNndependently

a“conpo Formula | or ormul a
choseh froWh@, @iNadd@ii)gerposi tion is fornmulated as an
i njectable fluid, an aerosol, a cream a. cPee

) I il
aRda¥Ral wherg Realp oegloprapeyitfh0 toy sybSHYGRIS i Pﬁ%@%ﬂ? 'Cfa?sb“ from
s ht h ' . Ut.i ' i. - i (Ci-
), Giaparorensnpei NI oS s RS fuhe. Siore g &+
Cyallly®ankile. subj ect conpound, the conpositions of the

i'nvention may contain a pharnmaceuti cal Ig/ a cetgg abl e
c AV herein (i) dndiogen Femdalagp V<Y PP LIBR >|%naﬂi’ﬂ filler

di . ti i .
SGPSEhER BRI RERIL, GRe Rkaal A CRIGIP. fiond ] dhd 21

Co)allEshinbeC 2C, 1allyt] @RCIhaldailghy poy-Cioyclanlty K Ut-Clalicgn Gy
"ow toxicity to render them

it f
CroyciaibylCat Gk, Co Crmeoathemal (bl AauliacCoopihghydryD, an(Cr-
C4a1kgg§}; Fe-?éﬁeg‘%o?ﬁééag\%_ o%%ﬂ(g% 6f0%?ﬁ®9~@§cé?ﬁﬁ{yﬂ%qﬁ @11@6@%}“}110,

unt carrier énployed I
(Co-CLNEMITEEONR 1 W(ER TRy INCRMNRGR, $ €L Ciabiy®(CEOMNR10R 1, -(Co-
provi'de a practical quanti tg&{o maéeri

f | 0
Callkg ECRO¥OR at #EorCoplky)NRi o CadiRa 1.of Car bl w{%fOM?l‘fCO'
I ti | artri -
Calkg N ERONR R SR GRYDKEEEBIRYR £ ATEICERY HNR1NR Rz
<co-ca£1k91§'ﬁ9m9 ;gd%ggﬁps@5m{osloe§c4ahﬁhsa@)©hm SCarGhlksBBOR 13, -

potato star ul ose and its derjvatives, such as
(Co-Caaitty DBO MR 0B xy At H{Gh-CadlkyiNB8O0:2Ruh3d cel | ul ose, and
met.hyl cel | ul ose, ., powde t Cé Tkt 509 8t Ry is Cy-
s PR RS OB er GRS ARk, TR LGS Ak Ro s C
C4aH€§E9:%§@Jc%[b§kﬁﬁC@C?alkﬂﬁ G iayhestdchdbdkyl@geiatintle axqu%_;Czalkyl),
uch as” peanut oil, cottonseed  oil, sesane _oil, O|bl %/te ¢
or hetrrbaryléfs Cole); oiters eh pB(15 200 6H) b BpiPH I (bicj gipstitents
., glycerine, r bi t.ol 14, .ol et RYLRNE(C=0)OCHS;,
eSS g bR, AL g PRl LEDENE(C- 0 0
_CONS, 14, 18,2139 DU S ali@HFIN CS b1yl AU §laliontlyf @1-€5cyelvlabayi (g Caalkyl),
agents; flavoring agents; tableting agent 8
C5-Creycloalkyl(Co-Csalkoxy), mono- and di-(C;-Cys)alKylamino, 1-Czhaloalkyl, Ci-
C,haloalkoxy, and C,-Csalkanoyl.
M is Li, Mg, B, Al, Si, Zn, Cu, Zr, or Sn; or M is Boron, disubstituted with OH, OG,
or G, where G is an optionally substituted straight, branched, or cyclic alkyl group, an

optionally substituted aryl or arylalkyl group, or other suitable group.



stabilizers; antioxidants; preservatives; pyrogen-free
wat er; isotonic saline; and phosphate buffer

waeolsbhiams. [0122] In particul ar, pharnaceuti ced1/¥S2004/025365
acceptable carriers for syseem c adm nistration
i ncl ude sugars, starches, cellulose and its
derivatives, malt, gelatin, talc, calciumsulfate,
vegetable oils, synthetic oils, polyols, alginic acid,

phosphat e buf.fer, sol ution .S Ei [ F6rmula XIV in
ot oha e S gt mens Mg BileB oL oimua M ol oyl
which Parenter al admnistration include propyl ene glycol,
et hyl ol eate, pyrrolidone, ethanol, and sesane Qil.
[0123] Bii €hal @ctive agents maybe intd uded i@ a°
i dal donposition, whichR N
i ere with the acti(itl ofl t e
conp A Apresent inventionmTOA 4INEf fective
concentratigns of one or nore of the conpaynds of the
i nvention including pharnaceutically acceptable
salts, estggsn@s xXomher derivatives FderdoX]Vare ni xed
with one or nore suitable pharmaceutical carri.er .
duoitpiteAt. AwBp.(ReaRs, Reopnd/Bhcarpthe |dﬁhplg'§f1%ﬁe§ Sertiy fljpve and M L,
| ¢h J he _comounds Rhit kb F k& loHB] drit Ywhere G is
Me, b Roda £8r 2581 081 T g S A S D AR Che
an op@ﬁ;l\%%&%ée@%ﬁﬁ@ﬁt, bechaly obeyclis eltkyl Soup, averptiodallagubstituted
nown to those of skill in this art, gn i ncl Ud?edtgm
aryl oraargaligk grot, roir bEgr swtabls U oLRASY BYFTECARIRS TGP
di met byl sul f gxi-de (,DVEE) ' ,abSWEES is 1, Br,
compopRgRn, (OB BT G B R R bt o
_ i [ _the conpounds, such as salts of the
cl, Oﬁ() gg%’doge%?@%rodr ugs of the conpounds may al so be
used in fornmulating effective pharmaceuti cal

conpositions. [Q125] Upon m xing or addition of the
PHARMY Eﬁf&(PéﬂEpﬁ?‘lEé%%’ul al and/or Formula Il, the

' o '7} CBGBdsUhe sieoftForaukdland Fomuls lsperbsiadministered as the

emul st on grthelike. The formof the . resulti

n
neat chintical; butdeppredieally edminisienss af 2 gharmaeqical COBRPaSﬁ%Pr?é
the intended nade of . adm njst hﬁﬁb. @04 fdRilations comprising a
forrn%%wabir‘l}cf’? 1@%%1]&3%'%08@%‘%%1{ e %ﬁ%sen car rier or p. .
comp&ﬁjﬂq &'(E)%anﬂel%@uﬁ&m 6dep1BleCaAN o€ Aomailh bor Berhfile etogether with one
amel 1 orating the synptons of the di sease, .dlxﬁor der. For other
or mogopletinnbcutivalbyeeceeptabie caraiyr, BEciBigpi s adiuant, duen, ForRag
) 0126] The pharmaceuti cal conpositions containing
ingre@®Mpounds of general Formula | and/ or Formula Il may

b i%i[ 1%{] Toothddbf @Rkl Férintd PdndUemufadl ey deptminigered orally,
t ets,

troches,  |ozenges, aqueoqus or oil .
topicallys peasteaily, bydinbgleties ¢ rayospbiaguly, E‘i‘%?ﬁﬁ‘inéail,y’ via buccal
_emul sions, _hard or, .spfit I $n 86 unit
adm1@pqrggop5r_ec1@}}m§ﬁ0p8ﬂ1§ﬁﬁnﬁtsélﬁgérg 0? g?' og{regi sé mayske)%e .
formipfdR (Blair ARE QI bittbrla PncixEitammedentuiytaocdplableatr e
e manutacture of pharmaceutical conpositions and

excip%m@;a@junmmﬂandads'dnay contain one or nore agents, such

aS[O%Y\é?lez{ %ﬂelmr‘]r%ceutical composition comprising a compound or salt of Formula I or

Formula II wherein the composition is formulated as an injectable fluid, an aerosol, a cream, a
gel, a pill, a capsule, a tablet, a syrup, a transdermal patch, or an ophthalmic solution is

provided herein.



agents, flavoring agents, coloring agents and
preserving agents, in order to provide
w@bmsoaeesiti cal |y el egant and pal at abl e pr eparedT/08904/025365

[0127] Oral formul ations caontain between 0.1 and 99%

of a compound of the invention and usually at |east

about 5% (wei ght % of a conpound of the present

i nvention. Sone enbodi nents contain fromabout 25%to

0%:0r £ invention ma

A R R e A A

contaift Qﬁhérﬁl\é@aiulc@lmy s Bpthile ichgier, pat at edrd mma@bw solid qu figuid filler

preparations = such as aqueous uﬁgen3|ons Ll
dlluen‘saplr gnqapﬁgatlr@ﬁyrogqameg w]gly @ﬁ@ht@}le gquaﬁpql ghon tgﬁﬁma
fheth
cariel 3 4Eb1 LT R TBS OB ReE S Gorpsas
sultabl‘é%ﬁa[dnﬁﬁmﬁ&t'itﬁf to3hé irahEbaishiredtal. tEfecraaiarsen bSinskt or it can
l'i qui d preparations _can contain c%pventlon? - nction
possesapuarmaaemcalsmﬁtﬁ@f ifs opendins gMeYR RIS GPlaysd i ¢y
it AR A S AR R b inrcion
pmqmﬁqk$@$@@econ@%uﬁ@ num stearate gel, and hydrogenated
edible fats), emrulsifying agen% | eci t hi ’ o
2[&1511)&@@218&119@1%@% galy 33¢pta g?fﬁ%% BPE ST RBISEEI %eé?oef a

sugarseaq a?@?c?sg g?gcosggllilc? gl]&‘?os\!: Qﬁlqlé:ss ?ucm% eHrnCRitch BSd pigo starch;

ractionated coconut
oellul(%'eland 8k ivdivaaivtE kech d@;rsoﬂiﬁlmb(gdymdiyl ae:iullteﬁehgthyl cellulose, and

al cohol), and preservatiyves P
methyp e¢lipdosoxydyedszeshiragagaih gpi 1;ig6lay 31 c sc[r{g]ilgéqlc a?ﬁl@l a)é stearic
mnistered ¢ a i @Weshut ofl, cott d
acid agg FI@EP‘E?HEH stg%&%ngegglyn &Eﬁ?pg%ﬂg%&}éd @udhea‘réélf) gur gln ucloe gnsee
oil, se%ﬂlé(bl'i Slivk NCANd ®%n oBydiyass suhds propylenk glycib'h glycerine, sorbitol,

phar neceut i cal | y acceptable carrjiers sui
mammlepmrmly@lmylafe Sunsh AisSIc FOHS IS W 15 BRGIFERS: Ketins

art . f ormuf 2 ) Yadidt ents,
agenty. i ALk DR A AL AnE LETRS @l R beonts
stabllﬁErssﬁﬁ&Qﬁfahﬁ feBSrV ARGk aigndgentaer; antbniolabnésagd phosphate

agent s. OleY Typi cal conponents of carriers for
bufferssolutpss. eI|X|rs enulsions and suspensions include

et@@gﬁ i) p%&\gﬁlal[ b% arcg ca %)ﬁﬁl‘%l éﬁ?gi?sYétﬁl@%dmlmstratmn

vvat er. rups

1nclu<?é% gfils] thibResTBNIREs aﬂfdm;d cwrﬁzdtlv\bd; madtveelatinj tadg, @gbmrg sulfate,
or ~exanpl e glycerol, propyl ene gl y oI rb|1t?
vegemukemsesynsmﬁs ditss nolyals; éllgsmﬁﬂyldap rgo udions)’

emul§1 éﬁ%?%ﬁ% ﬁfgmlep ﬁ% Igo %et[i-?f!a H orPere ﬁQﬁﬁ%rQE’or parenteral

e net [ ryl cel | ul ose,

admlﬁﬁ%ﬁaﬂ iR Ry pRERY klyeel, bthlyDSEateAMn@Elh.dﬁ@- B@anol, and sesame
tragacanth and sodi um al gi nate; typical wetting

oil. agents include lecithin and pol ysorbate 80; and

gﬁ@lﬂ%ﬂl %&r esg cit at Iﬁé&é&ﬁn lbé"ﬂl%lu'ﬁ@& iy é}énsn o@&ﬁ‘lcal%ﬁlposmon

Aqueous susp ns contain
which B8 n@@ﬁb%ﬁnﬁ@tyﬁﬁﬂeﬁ’eﬁe&htﬂ the activit afrtiee varhound of the present

invention.

[0124] Effective concentrations of one or more of the compounds of the invention
including pharmaceutically acceptable salts, esters or other derivatives thereof, are mixed
with one or more suitable pharmaceutical carrier, excipient, adjuvant, or vehicle. In instances

in which the compounds exhibit insufficient solubility, methods for solubilizing compounds



exci pients suitable for the manufacture of aqueous
suspensi ons. Such excipients are suspendi ng agents,
wo eooserappl e sodi um car boxynet hyl cel | ul ose, PCT/US2004/025365
nmet hyl cel | ul ose, hydropropyl net hyl cel | ul ose, sodi um
al gi nate, polyvinylpyrrolidone, gumtragacanth and gum
acaci a; dispersing or wetting agents;
natural |l y-occurring phosphatide, for exanple,
| eci,t ki Q . i farBBn@ideyldesut are not
may be i %annl% ﬂlelghé)td ? gl% g@?%@%b ?g) 3 @gf;%%'glhgth%oﬁqu et hyl ene
limite® oAt @sol9Ents,encle asditietrylsnifoxide (BMHO)euding enéctauisd guch as
with l'ong chain aliphatic al coholai, . fﬁr efgﬁ | e o such as
Tweerh epdissidetznat inagsemis s9dBmdyearbongte. LAHHaHE 9 gg%%‘i}‘@{ig
et hyl ene oxi| | ' L Vadofrhel Bin
salts 0? ﬁ'tetc)‘?n%’f? PI&C_ES AR a‘g@“# eéﬁ?%?ﬁgéjdéﬁ hsas glfsé (1)) >g( 31 gét;d/hlii Iqre ne °

effecti%@Rmxhﬁl:eutﬁulh&irﬂﬁo@ttiens.or condensati on products of
et

ylene oxide with partial ester erjved fromfatt
SHI36] Hna méxing OF adifget e eompoioE) SREVE Hof SR pt dihele -
sorbitan substit . Th u SRS RS 19AS THRYoh 80the
the re%lgtmggpﬁugﬁ &% rber?ouslrogltlp?rg’esglg vaﬁﬁ{/%éu,lﬁf or exanpl e et ﬁyl ,
resultiaf niixtuls @RkhdPaponydivmbeb ehtaoats indWdiRDMS igeaidgnode of

PCT/ US2004/ 025365 34 [0133] Ql uspensi.ons nﬁ?ége The
adminfstration anddhelsglubilgy ehite sgmpaidiahe, hoseraYPeH M &
veget abl €. 0j | . ' inealigdabe, disord
ettectfg 5irE Rl Bl 5y B oA o B Eif2ato disorder o
condi@sh trédidd shdnaspbd émpirithley ddtdnnisadspensi ons may contain a
t hi ckeni ng agent, for exanple beeswax, har&j clr%z:\r afflLI{‘onnulaI ,
001261 Fhe ahayotaetutical ROBIROSIQYS SRREHPLESARROURS Y £§E
faorth above, . and .f ' addesid troches,
and! G5 F5ymeE TR Lp SR sP RN RrRfAke, [P0 IAS troches
lozenSQTRARbES S Bily siBpenbiong despersibdepdyddrher grduliles, gmubsiongphard or
ant i - oxi dant such as_ascorbic, aci d. .Emul si ons 0134£ed
soft chfsatesEarSHIUDS &F claH SXmnasHions intendsd FoRALAL YSE aYLy PATRE,

e in the formof oil- i | rhA&uftdly
accorglﬂgg;%awet&lgdg{lg\g%g(ig Ia{etq%%l\@, ﬁ‘;ag?mgé(uzém&l{%aol ive ol or
compB&iABAY andQiubh c@fpetititng @ia! conialn orfecur neorampéngs, Ishduasgswestenng

paraffin or mxtures of these. Suitable. emdl sifyi e

agenta,gfavoEngragants, Aeloling PEPLsFRd F PSP GREFES, a8 T um
acacia . or.qumtra t ral |l y-occurring

pharmpacsutigally ie&%gnf?ap&p%%ﬁa%%}gp a%%)?/otﬂkg)'ean, | eci thin, and
egherA Gtal Riblafibneednedis betdeen 0.4 dnfl90% ¢t tcompmeind of Bhgd

hexitol, anhydrides, for e_xaq)'pl e sorbita nol eat e .
inverdiod and oswdly shlcpg nbprtdde (v ashii’e) ¢l WRPHBEP |Presepipgention.

wi th ethylens oxide 2 byREMShY £, of 2
soma g ppdiainanareare” o ge PP AP aR SRy Y
comﬂgiug@gfﬁivglﬁﬁmpwders and granul es suitable for

preparati on of an aqueous suspension by the addition
Liquid§ foxetuéatiops ovi de the active ingredient in adm xture

Wit h di spersi Qr. [ eNthngAdsRbarations

an 1%@&%‘@&&@8 Ogg‘ee ré‘Fe\I/V@Hl\clge}gt?eal%g%gﬁ%éﬁﬁdi spe’rqlsi ng@gr on

such%@acgdeegs SUSRL @gﬁdﬁdioﬁb&i‘sbﬁlﬂdhﬂ gmadpisssyas, exempisi for egample.
by those already 4
Moreover, formulations containing these compounds can be presented as a dry product for

constitution with water or other suitable vehicle before use. Such liquid preparations can
contain conventional additives, such as suspending agents (e.g., sorbitol syrup, methyl
cellulose, glucose/sugar, syrup, gelatin, hydroxyethyl cellulose, carboxymethyl cellulose,

aluminum stearate gel, and hydrogenated edible fats), emulsifying agents (e.g., lecithin,



nmenti oned above. Tablets and Capsul es [0136] Tabl ets
typically conprise conventional pharmaceutically
w@opaiakd e adjuvants as inert diluents, sSuchp@EUS2004/025365

cal ci um carbonate, sodi um garbonate, mannitol, |actose

and cel |l ul ose; binders such as starch, gelatin and

sucrose; disintegrants such as starch, alginic acid

and croscarnel ose; |lubricants such as nagnesi um

. stearagte, steari.c_acid . ' RludWalhlasils (e.g.,

sorviag st SR B, gl
almonEARFRELSLA&L ddesnfoil 518yl pavEEsTopylsicglgcol a@bktiy] sigohol), and

agénts, such as the FD&C dyes, can be add%g for
preservaﬁma(egnmethﬁweet@wbp@%m&ybeﬂﬁ%&%%wﬂé‘@é ¥ such as

aspartane, saccharin. [er I B solafichsl Miions,

DL R 550804 Pl R PERRE A ptigy s,

‘ 61 AGhMed, Bixitd, BRctiek esepsand thedikai Tlecphasneesygcally
S“Spe“g@)ﬁégbg’%lg%s PCT/ US3004/ 025365 35 for nul ations). o ..
acceptiby@tardbis suitaipfar pecperasion of frshEOTHPFHORS 31 é‘f?i@mown n '

di scl osed above. The sel eckion. of Il eBlenm@HROME Rush as
Oral fospulatiopsHan gatay p§%5818'ﬁ§_gersy h%\g(ﬁgx %(51 g?IgttQ’ i S?)J ns 1] %eré% taste,
sucros& 81%%1:1?&?1(1116&1@@[1{‘138@{ hts{and cbldtidglag&ush conpositions

may al so be coated by conventional nethods .tI}/pl gal lp%nsions

WOl B0 Py pical bomportatserf semerclon EYTHRSs S8, FIUfRIsERg sus

) subj ect conpound js rel ea ' 1@k &st §d¥Biko] and
nctoa§ e S SRR e SRR bl By oG
water. @%}i‘;s‘:%fd' @iirs Mayde 1868 with FBsctening axtms) dot ¢x@mple glycerol,
sited action. "Such dosage forns typical Ig{ inc udqc "
propylen glgea, seobitdliomstaoset @pcb?mm@}auom)n@y @glso catay gagnulcent.
acet ate phthal ate, pol yvinyl acetate phthal ate,
Susperj@iSoxypr opyl net hyl cel | ul ose phthal ate, ethyl _
cgj g g p@ea SL{;PQ{SQQIL typfapdusp@lin R as imriadeshethiylzellulose, sodium
[ f ormut ations for oral use rmdxs@%l so be Pt?senﬁe%ﬁm
carbo;@&ndﬂla}gde@tdbgd, mle@gdmégl,tm_e@a@ﬂha& ! &El%ﬁlli&la ® th“’a wethng
ingredient. is_ mxe th an . pert UL araben
agentscipglyae ec1thiy) aélfl@ﬁﬁl Sﬁrg\é\%gﬁa?%l,t gélcplrgs‘r%ﬁwpaﬁg%plh ate or e
[ as soft gelatin capsul es wherein the active
ands@gb?g?zgﬁﬁe'i s mixed with water or an ojl ,maagjigu}%ﬂl far,
exaURY| A queausisusiEnsions sapidin thsaackye matesial(S)gpagdegie W
. I'njectabl e and Parenteral for ' 9l cinient
oxcip PR AHURRE AL BB SR By BRI, S es n o
er i L& B ESHLABIEso R EAbSK RicD]Ietigloseurctbylsplirigicon.
SuSpeﬁ‘%llgéa %lé%g%m oﬁﬁma)? be for rruy;ﬂgted accordi ngﬁlt%@%he and cum
hydrolfepyimethgleelhilowg, sddoswe akginiate bp iy HyEP SRS, By eerseRE: and &
‘agents_and suspendi ng ent s e Ry R AhhIRMREithin, or
iR SR Ao 06 ol e BB by R e
oondéltse?t{dn'&ﬁoaﬁatse&ﬁ ARl ler®Qxild With BittySiisleefos exemyplapalyoxyethylene
non-toxic parentally acceptabl e diluent qr ]sol v.en{ ohols. f
steardi@lor exmtvpbaioaproductsaifigtiytame ioxide vathhlgna bR 8 iphatic alcohols, for

Accept abl e vehi cl es, and sol yen ' . :
examplergeragEacGBI BTN Go; O Gt 1o LBGIEF o thfibng onide it
partial ALt RAved fofddit} hQds andltaedxlt6l subh xepolgdtyetiniane sorbitol

substitute, or condensation products of ethylene oxide with partial esters derived from fatty

acids and hexitol anhydrides, for example polyethylene sorbitan substitute. The aqueous
suspensions may also contain one or more preservatives, for example ethyl, or n- propyl p-

hydroxybenzoate.



conventional ly enployed as a solvent or suspending
medi um For this purpose any bland fixed oil may be
we@ppboyees i ncl udi ng synt heti c nono- or di gl ycer@mes2004/025365
addition, fatty acids such4as oleic acid are useful
in the preparation of injectables. [0140] Conpounds of
Formula | and Formula 11 may be adm ni stered
parenterally in a sterile nedium Parenteral
i stration.incl 104 Bt ineredients in a
AT e Bl SR et Tt BP BUBndil RN Singnedicrts in
vegetablB bUS R RxABFBDEaHIesil, Jhve ofll sgame efien dbcupubeiltdién a mineral oil
vehi cl e and concentration used, can ji(her be P lo
such askigpé paeffinor T Glolskeasions HaE coriing thickening agent, for examp
Adyant a usl adj uv > rhSsbove, and
beeswa, b spEafn X%%@‘i’%okﬁggr\?%eg&g&%%g{sggﬂ{ ?/%ﬂggéo%? %’1922&
ﬂavorigg;'{%éﬂ%zﬁ%fng 2&R4 % pRRidegatlitatobiabpreparatibres. Vidlesedo@pastions
C ositions for parenteral admnistratjon the carrier
may bepreparivetlsy e afldision Oﬁ%mtl‘%%fwuwsg"ﬁﬁo%’fc e total
conposition. Suppositories [0141] Conpounds of
Formula | and Fornmula Il may al so be administered in
Emulsfo?? form of suppositories for rectal adm nistration
0

the drug. These con,?ositi ons can be pr e(gﬁr Edthb¥ £ oil-
nfot B4igPhammachutigalwiorpositiens fihe wvaRen mpy plpg by fyyfhe torm o
. exci pi ent at..is soli ' oAk Hi®Soil eanut
in-weigt Guigonr TRevPLRErmedpShy SpAuIenY SEPPRATE Uaol Bifem
oil, or Fehinelal ofl [¥er E:0@ipIITiEd pelagfaser hixeurds ofyhescSiipitable emulsifying
materials are cocoa butter and pol yethyl eng?@g%r%/&c?olst
agentsTop bahatfiHyroeutriing sUR farx anphpeiin <28t Ot & H-on
maybe fornul ated, for |0 [ . BlekieAldrartial esters
naturally;ocyEng BROPEAHIES; f_rogfff: i 01%1? c|§yoﬁne _ ’olg?hhén’g‘;@ i and r%u cous
derivedBTHN B6ScidUaH hasiol nhiididesyfor examyillsorbammonolgak.synd
creanms, "and lotions and for application to the eye or
condehstion procucissif drersaid pashalicptersacidh efhyicaspride4PT SHmpe
Topi cal ¢ oSi ti f?nf of the present invention may be
polyoxyPtrsRerserHia %y, for exanpl e, sol utions,
Dispe%ﬁl@?%wdé’iism ments, gels, lotions, mlks, cleansers,
noi sturi zers, sprays, skin patches, and the |ike.
[ p0¥83] Tespersilslopawiles endranpnples swiakls faf BEPHAten 843 PGS
i sotonic sqolutians, pH a = £ Wit B anahORMieAleh
sneyity SRV RS it apeppruisin o
i ' fRbt. shdpBREAEEFnalndeliE orirsdre ptasarvatiecsa Suitable
dlSpe{Sg{ggﬁ% ggatghs&) [01%4 Topi cal conposi ti ogs
dispersinpt axiwstting dgeatsaod svspeednp gt 48 PRI BaRosHAReY
,va&%% of carrier materials well known in the art,
mentigehatyy® f or exanpl e, water, alcohols, aloe vera gel,
AhE Ies9l ycerine, vitamn A and E oils, mneral
Table?l[%, p&égpﬁene glycol, PPG2 nyristyl propjonat eé. nd
t Hje136] KeableOtnEhIOrdmeprissworYIniipaal phatpasPriedy cogRatye
. topical carriers jnclude, far anpt [ $tol, lact
sciuvggh g s S gHectSheLe e e Eioaft Rl n colflis kol lactose
and cglflulgge‘f Bibrst088 & (PR SzeRitin and sucrose; disintegrants such as starch, alginic

acid and croscarmelose; lubricants such as magnesium stearate, stearic acid and talc. Glidants

such as silicon dioxide can be used to improve flow characteristics of the powder mixture.
Coloring agents, such as the FD&C dyes, can be added for appearance. Sweeteners and
flavoring agents, such as aspartame, saccharin, menthol, peppermint, and fruit flavors, are

useful adjuvants for chewable tablets. Capsules (including time release and sustained release



materials, which can be used singly or as m xtures of
one or nore materials, are as follows: [0146]
wdpmbhierd s, such as stearyl al cohol, gl ycerylPCT/US2004/025365
nonori ci nol eate, glyceryl 3%opnostearate,
propane-1,2-diol, butane-l,3-diol, mnk oil, cetyl
al cohol, iso-propyl isostearate, stearic acid,
i so-butyl palmtate, isocetyl stearate, oleyl alcohol,

fomul%%ggﬁtgg%ﬁllégogﬁgﬁ & 58.09% 8? fﬁﬂe %oﬁﬁrﬁdﬁ]h&ts Q{%GDélsecpAb%@é €The selection of

cetyl palmtate, WO
carrier g&gréér%ﬁ%?c%t%n I%Tén@§3ﬂ@édoﬁaﬁ§65ns1&?atmns Jike taste, cost, and shelf

pol ysil oxane n- butyl sebacate, iso-propyl
stabilityryr i state, i so- propyl pal mtate, iso- propyl stearate,

Saﬁ&S%Eeg{)%{)ﬁ?%ﬁ ng éXae talﬂl% be nc%aﬂ:'d g/%lonvérﬁlbﬁﬁlhﬂétﬁcﬁﬁ typically

onut oil, arachis
with plfl’ 'o¥ u 3& Bhdeft &oatlﬁg@hydhahadhé arbg)éc:t nomj)@uidois teleased in the
mneral oil, buty myri sf at.e, ggst ear t1%1es to
gastro1ﬁtesmhal ]Iad:tml thecvieinity of the é&?lﬁﬂ)wplﬁl [Bplcstign, qr Yt

extendkl?q(-: %%rg@ é(gz}/ §:51§11 Fé\sra?t%é e t)ﬁg&ﬁw in@L&2 b8t ar8 A6t IMATtESioy bne or

Suctt as ’propane, butane,
more of %91119%(:3&39&% ﬂl'tﬁ'&{té" )ﬁolﬁiﬂ}@icetaﬁﬂflbhuiatd,l Toydiadkeyprogid
Itrous oxide; solvents, such as ethyl al CIB{I%l 1
methylﬂﬂlﬂl@'ﬂe@hﬁlalaihl efnil gellulossoEyiraghpRANES é(%&? anyj heliac.
et hyl ene et h 1
e i e
where@ tﬂgﬁ{%i)(fg ket gxeddiimeititlrt sbidd dimenit,der example, calcium

uran hunect ants, such as

carborBie; baltmm prmpuua;nmrqu@ynmais gofh eclatin E%HS%{?{ W%ﬁlieéﬁ th 3PV e

1ngred§e81|é ;ﬁg]g(e@ WA t%/ aqr(%plto G, PGl nl@%bé’hut aidi & Fin or

ers eart aolin,” starch,
, coll oi daI silicon d| oxi de, sodi um pol yacr yl ate,
ohvecg . : ; .
etra al kyl amonium snectites, trial kyl aryl
InjectcabmbﬂdBmewm@ltfotlwdatiwﬁem cal ly nodified magnesi um
alumniumsilic an dicf 1.28F a sterile injectable
nHBRb PR PBATY t’é?a]cqo '%\/ 1%?% mf{)]r;nﬁm i cate,
aqueoflysﬁ G%I%du% %usp%ﬁil@ﬂ) XYM @ﬂdpeﬁ)@bﬂﬂﬁy be Muﬂmd according to the
el I ul ose, and et hyl ene glgp t< that have
lmowﬂifﬁm cnsmgahcme eulte{blbldllygermorc‘éiﬁfﬂ%l ABRIIDING HEPHPEAEFR

been rpprgg)gl@ Ll&x%is&niﬁeg%@e%r%ﬁaﬁﬁtas s %1 ll)ﬁ] %t@xglﬁ‘éﬁfegt?ble

solutidf ?1; éq éls dn"’lfl dG10HRb 8 pRleh@lly av@piabloaklueatrut solvent, for example as
'ar vesicles. Liposonmes can be fornmed
a solu¥iati et )3-hmftarmﬂmk phmqpmblﬁsvethng§0]é’ﬁ1§p acludeyater, nger §

st earyl am.ne phosghat.i
solutipgyrand 1SHLOTHR §od[0 ngf }19 %rb dhﬁff%hsécer% 21?)Eed oils are

conve%ttlgﬁélg) éﬁ%}lé}?’ Rt LA 1R dr\éﬁﬁpén@lﬁigtnli&hlﬁnl bFecthis mmpqsg anybland
e sublingual, buccal and nasal dosage fo (?'g ot d
fixed Sﬂ(iﬁh}diﬁmqﬂoyedonsludlyg syhetie m@mg-r[g),‘r diglyceHdes, In addigonfatty acids
soluble filler, subst ances[ S

rose, sorbitol
such %ﬁf&elﬁ@ﬁﬁ g pseliy p theRrrpEgHis sogéwgégﬁgééac?a >orP

gw@ d&%@ddnw@f E& i OsR Fogauhaknag bb yﬁmtmétbmﬂ pewsnterally in a
ar¥ ypropyl nethylcellulose. did
sterilé tediven riwagentsmzbahmn@trgﬁorcmpblﬂaﬁﬁ@cutaﬂ?qué b Eﬁi’ﬁ’f‘% Iggyenous,

flavorin i scl os
intrappseAby, @%ﬁsg@? 0. Qy Itk g %P«% i E{@%’y’%}ez(gl,l? giegéa}gilﬂgj&dthe
vehidld hd c%%geﬂtﬁtlbﬂ 8sdd0b4R éfhebe suspended or dissolved in the vehicle.

Advantageously, adjuvants such as local anesthetics, preservatives and buffering agents can




sol ution, suspension or enulsion that can be
adm ni stered as a dry powder or in the formof an
w@enemol2281si ng a conventional propellant (e.g.PCT/US2004/025365
di chl or odi f |l uor onet hane or 36trichl or of | uor onet hane) .
Addi ti onal conponents WO 2005/ 019228 PCT/ US2004/ 025365
38 [0150] The conpositions of the present invention
may al so optionally conprise an activity enhancer.
. The_activity, enhancer .can Frafofd8he carrier
be dlss9&??1€%@/‘eé’1e r ﬁPlggo?lﬁgltls {%? 8%&91?%21 ;lidnn%gl} Fferent ways
comprisBs SNBANGE oSG vehgtal ofehd eedlscoafpositigmounds of the
present invention. Particular classes of activity
Supposttobiancers include skin penetration enhancers and
absorbf i on enhapcers, [013]] ie@ministered in the form
d@h%‘&séqmmﬁ@g%f’ (ﬁrgmilangaélﬁlt i onﬁir%g%/ﬁg?g%%gont an

of supﬁ%%ﬁ%s%@*ecta@ GdihMEst@AE6R bSthe age MHesocompasititms wan bepygpared by
of nol ecu

es, which can function in _diff,grent.vva S L0 res

mixingthb dngewithe seiteblevhan disitatingsxcipirat Babisisphd af ALy grpg

. compound of the present .. L Ot in TRESE: I R&e the drug.
but liggidia thegegtal [EMRER %amaﬁgin&%lr%g%én 1 t lg;[e tygﬁgttgl Y, s

el gy sd B&Jﬁiﬁte@%m}%ﬂﬁmﬂaﬁe glgdold.he invention at a

Such eve rar?gi ng from about 0.01%to about 15% Sone

enbodi nents contain from about 0.1%to about 10% by

wei ght of the conposition. O her enbodi nents contain

from about 0.5%to about 5% by wei ght of the

; zgl;g,gg'ﬁ(j,gn. Packaged Fornul ations [0152] The
Toplccl9 ventéllor71 i ncl udes packaged pharnaceutic

I :
f [nwe] Gomposnds Sdtite ipekiagety bedpimlated Saidos oF tapieel
_pharmaceutj cal . c si.ti qn.comtal ni e it
ooty o SR P RSy iy
eye, it A8 tfﬁjn{]ﬁf o) dreaRis] fRaAbldhsiane fordPpliasionue thearys of o intracisternal
>using the conposition to treat an ani mal (tLypica I}/ a g
or intrfaspimal applidagon.) TepitflepinpgsitipesrafdbePierad ;rg/gﬂ‘p@%nay e In any form
i.nfection or prevent a m ¢r.oqrgani i . _
e e ST
' inf IhA@tHehBeconposition to treat a
mois S SRR kg

ing froma bacterial infection. B](%.lss]p bout
| 01B] Soéh sdhetidnsmenydierfgrrawaisd anBHL & A& ERRBGSARUGHS: PH abou

the i nti b dni,ni.st er.
5.7, WAhPUREEIR AN | GETBOMIaST PR ORCT Gy PP R PR igd for

L0k TGOS o (DRs@¥GHDiANLS as appropriate for the
trans‘?ﬁg‘%‘lcag??%n.r METHODS OF TREATMENT [0154] The inve ti.on

i 61443 @opivet dumimsisionp centainingiibe agiyecPBRPTuKhcan be admixe
. mcroorgani sm infectian rtihcul arl t eri.al
variety 08 FEHSRPAICRRISSRE W ) gt Sht ?0:%5*%{%%’ e ol BR6ls, aloe

bRabhie. vREHBCA bNEEMIMBUfineai olingropylenoglgcol, PPG-2
vera%eg%lgﬁtﬁg%bg? FOeI"XLH al and of Fornmula Il to an ani nal
myrisfl propicdatd, and thertiker oor gani sm i nfection or suffering

f r[8 {TJLS? O%grrn?lgt[e glg IS\% a 'lentto?ﬁgel i?lr‘gc')pic-:raﬁ%ar?f&ml:lude, for example,

emollients, solvents, humectants, thickeners and powders. Examples of each of these types of

with a

materials, which can be used singly or as mixtures of one or more materials, are as follows:
[0146] Emollients, such as stearyl alcohol, glyceryl monoricinoleate, glyceryl

monostearate, propane-1,2-diol, butane-1,3-diol, mink oil, cetyl alcohol, iso-propyl

isostearate, stearic acid, iso-butyl palmitate, isocetyl stearate, oleyl alcohol, isopropyl laurate,

hexyl laurate, decyl oleate, octadecan-2-ol, isocetyl alcohol, cetyl palmitate,



may be a fish, anphibian, reptile or bird, but is
preferably a manmal. Met hods of treating WO
WQRDSHhD228 PCT/ US2004/ 025365 39 and pr eventPayusS2004/025365

m croorgani sminfections i@d7livestock ani mal s,

conpani on ani mals, and human patients are

particularly preferred. [0155] The conpounds di scl osed

herein are useful for preventing and treating
- oaRacternial i pf egt ! I : dtb1as Csumpabetiso-
et e B e R e ey o
propylGedaghtd, ibafs steafateapolyethylicne glycolpaiethytena glicat, danolipnsgsame oil,

These i ncl ude di seases_an i sqrders caused fungal .
cocom_ptm][i]e glta:p]@ig 8il, A5t Bﬁa%cﬁ%ylzar‘c%!;j ].@E(?l;rbﬁgc?loh, 8?%@8%’ mmegaé o:;& butyl
.infections,. her :1G 8\/19{11’«9! R@tatd) e eist tate,
myns%‘iﬁglg?ﬁt%ai%.ab’[dg&ablo N %01%,3?@@%;'539 ggﬁv;l?%ta’nces an aef fect iy\I/)e :

decyl S18RE HndQhyristyd amypizting pospeHamtssuch 4s moparRpbwiane iSo-buiRfbe
an anmpunt sufficient to red

] ] ce the s to f. t.h
dimetil oot caman diaxiden R RGHS ORE P HATISVICD SR 1t fgofmethylene
.amunt of K detHRLHRE B&hARISl ol
Chlomil%f‘ F%P%%oﬁtcgﬁg?gﬁ{éﬁ}@%ﬁt cgy}élgﬁ ceem?he ano u_n?1 of o
monoBit§l U GfBh§Ihe plyasithbaditys cthgailinstthyl selphasdecdiasthel | n
a patient's tissues or bodill% fluids. 15741. N%—é‘ﬁ?oﬁidone—i
formaufide, feseahydrafura; Sgmesanis Rl AhBHFF I §ORIRy BAP YA
replication i ' | i BBhtiRtanl st db@! si@h as chalk, talc,
carbo’f?ﬁ%?’osé)?ug’gen‘foéfﬁg?rh}lﬁeb\(?twlgﬁﬁlg?ﬂ% 3?(15 g@i r119 a%l( Ig m such an
fullerd Sf-MCkAMR, staldl, @ehns, Boldidalisiigon dsudde, sidawm polyacrylate, tetra alkyl
concentration of a conpound of Fornula. |.. or Eonnul .
ammdngum SpRetEes, eyl @Fyl AMmey yRectts, w‘i’f?’&?‘”wo‘iﬁ?eﬁ fifhnbsiu
" suf f.i.ci.ent Pelel Bo RSN hed AN dhnsineig dilicate,
alumipyr ﬂhcaﬁ%toir%a%?cgﬁg %rﬁrnflgitrilétdq? rgﬁ%gggent r %tui 2n of the
fume® STBL YRG0 2MaY1 pblyendr sodiven earborimethyd pelidose; and gfhylgrgglycol
or conbat the infection. Such a concentration by be
monogisadiet ai ned experinentally, for exanple by assaying
b ncentr at | i 10fi AR ¢ t8pichIMeRTnisedd i the
b;ﬁ8‘g‘§ﬂgg’ﬁ&?ﬁ“i%a‘%{dé?’gé%ﬁ’%‘gﬁoﬁi 5. The gﬁrﬁgu% of &
form 6PRRALAE dskfdry 6ystdts, sach aafsinhiltuni acelarivabiclosrloige anilpmellar

vitro may be determned with a c%nve‘%tﬁonal assay: for
vesiclea,cndmindtilameHen vegiclesy dpposemehern\ic P oM GBS

centratio j ki meke 10,
phoSRﬁ’:ﬂB St a]? 8@@?&%‘%@89@%&%&%@% ti g%agpgl?@ ncl udes
O c 't herapi o5, I n Lho cont ext. af. pr ophyl act
or[OM&i\%fhm?ﬁqnﬁws'ﬁioéaﬂﬁﬁtfofaﬁtaé‘ﬁ%%Xsfe%ic %Sl.éfi%? e 358k
conpou of .t.he v [ ORHHHS. E&thBaHitidm typicall
compgRih 1wy Gty MR i by BaRER S CSMAS oF Pical

compzRBbh@6H hB& oF solubledfilleg 3ubstancesduels b givroseOsoEBifol and mannitol, and

Compounds of the invention are ggrti c%}arlﬁ 1usef l&l for
binddrs echias gcasied npierevRElling collypiss C4TBORYRRIG CHETES® Mese

i ncl ude for. e | &5 i loORSers Wolbrats, antioxidants and
hydr??%’ﬁf‘l?ﬁfﬁ’?’]e@‘ﬂc? E%'&Peu s(ﬁlrll(ga?l;g ’ ?{bgg%ﬂtgﬁgegen?rt al infections,
flavosig R @s GiadTBededbasimuy blsaby ichaled. i nf ections, acute

urrnary tract and genital ipfectiagns, 53%51 a,[il form of a

pyidIl é9epempesitionsdar iphalafionyyRITABE 630 OGP EEET Bhi&e *©

cystitis. —ur - | @lindstafRicts] #86MVdrGakhe form of
SOM&%‘I: SHpeRsign ?rnﬁlg%l%g%PL%{weﬁd?gPls{g%nqcggjggpoi nf ecti ons,
an aerosol using a conventional propellant (e.g., dichlorodifluoromethane or

trichlorofluoromethane).

Additional components



WD 2005/ 019228 PCT/ US2004/ 025365 40 and prostatitis,
respiratory infections, such as |ower respiratory
w0 p@sp192ed ecti ons, acute sinusitis, acute PCT/US2004/025365
exacer bations of chronic bs®nchitis,
communi ty-acqui red pneunonia, and nosocom al
pneunoni a, skin infections, such as skin-structure
i nfections, inpetigo, folliculitis, boils, scal ded
301407 S4RAEATBeir B GRL bidhdk Eiven @Hing} 66 op ity comprise an
on I'nfections, joint infections, infectious
activitgérbadeaThé ¥@ivitydnhacer canibetchascalfhonh Hade variebeef malgcules that
gynecol ogi ¢ i nfections,, incj.udi t gxi ¢c_shock
fimetiogymdifément waes {4 @ﬂlameea&%ﬁgklagﬁge%ﬁo@?%w&? qf the present

inventiiplg.]; 5%{&1‘8121?15 'cla@s%?@:lctiﬂiﬁ e anEdr0 5RELde RRPQIENBIFatIneent Sedetsl and

ng I'nfections caused by the follow ng
absorbib€ Esaneani sns: Aerobic Gram positive M croorgani sns:

IEBE !53}[:] glﬁggggpgmgag t@p]%h&l‘%grgpp% g@%g%%ﬁ@g?ﬁ%@%oséo%?ﬁﬂ lajicﬁtional

o St aphyl ocogc L deE M, dF SioleclfRWMEIPEACRHEon in different ways
active §%F§’$so%'ﬁ§/ courg,sél @fa{? ggl{i%{%occasecpneurmni ae, Streptococcus
to enh X UR B Simic:SbRPbythemparics:iiremmh poinposnd efiffie present mvention.

St aphyl ococcus horninis. Aerobic G am negati.v "
These hpidorabedaniciivg 22eis IR REFSER 41F T4 e iRgOYed T the compositions
Canpyl ohacter . j.ej Ui L it'0QR 86 t-dbott V8% S 88me embodiments
of the @VEB%%%&@F‘FG} é%dﬁg]lgll‘@érgﬁf&é&rtgbact er ol oacae, Escherjchia
contaif Blokn aboiaemoPi dbust 10% byerizheof thecompeditiers Other embodiments
par ai nf |l uenzae, Ki ek%si ella pnFe1 noni ae,. .Moraxel | a
contain ditoar atwat P§% tRbgRinSe X WrAgH) SRt © COmPAFILON | 5
onprrhgeae, Proteus rnirabilis, Proteus wvulgaris,
Packagb P i dl: ot geri, Providencia stuartii,
Pﬁﬁ@dpmﬁfﬁﬁeﬁwmumwpack@eé pbammpbwivehfesmilatipese phichpackaged
Sal nonel l a typhi, Serratia marcescens, Shigell
formubedipds includglai pénenwewty@é FRIBPGSHION CERtATLRE §0% ?%Qﬂrgf‘iofnpounds o
i gel | a _sonne; i Ry inc AR @isfaisons for using
salts Q?S'J aﬁaﬂﬁm"ég"%ﬁ%}%rﬂé\@iag I%%%plt%g%[ggod Ent e}:} ]é)bact. er . ,
the coﬁﬁfo@i@i‘éﬁ@@treztﬂaﬁbﬁirﬁiﬂ(@pi@xm ohamai pafienfjeufiaring from a microorganism
pneunophi | a, Pasteurella nultocida, Sﬂ{no eléf%odhnmﬁsﬂw
infectiemtagpieviedi sMicPYERRSTB HBEEoRdn afapya) [ certai

instru, ﬁ{rgggeg%l?ﬁ%ﬁtggg gciralsﬁg%%ﬂﬂasmoﬁl t& USat afetishi¥udfering from a

orii. Non-bacteri al
bactelfAIGhRSEGANI s Mycopl asma, Legionel la and Chl anydi a.
[0161] Dosage |evels of the order of fram.about 0.
t GOLASd dm atl qgthvg”ovgpmg iemegimntsdne B‘E}H?P%g‘i 4 e ‘S@?&H’é’y"% be
.are yseful in t reat A€ nBR R Rndr 16 fMditional drugs
admn%tﬁﬁﬁlaifo&l’?sor@%gl %ﬁ rets’oaﬁ@ tfr%%no&{asg%&t 799 perr pati ent per
or exagﬁé)l’es ol BfpropRaetforahe aidatien.i ngr edi ent that maybe
conbined wth the carrier materials to produce a

singl e dosage formw || vary depending upon the host
MET}&%%?@%&&E%EEWgaH : ICUI gcranglr)glel sf cgg?]arkst;?&/{egﬂ. from

L1095y AL s et
infections, particularly bacterial and protozoal infections, by administering a therapeutically
effective amount of one or more compounds of Formula I and of Formula II to an animal at
risk for a microorganism infection or suffering from a microorganism infection. The animal

may be a fish, amphibian, reptile or bird, but is preferably a mammal. Methods of treating



[0162] Frequency of dosage may al so vary dependi ng on

t he conpound used and the particular disease treated,
wolowswen2s for treatment of nost infectious di SBCTEsS®N4/625365

dosage reginen of 4 tines3tlaily or less is preferred

and a dosage reginmen of 1 or 2 tinmes daily is

particularly preferred. [0163] It wll be understood,

however, that the specific dose | evel for any

and pr vge{u&gc %lliﬁ%é%lggl’glgﬂﬁ Gfl[ﬂf{e%tYHns iy AEREIY a#ﬂﬁ’aﬂs oMPEAIBH ¥in@als, and

e activity of theé specific
human%ﬁﬁ@x?cb‘ﬁﬁ aﬁmha@b&qﬁefetrb@ age, body wei ght, gener al
alth, sex diet, tine of admnlstIxBatlon d%r{
a{@ﬂrﬁilﬂter@mmﬁndsafhépl?sﬁfl@eﬁn AR L ﬁPfearF%ng and tredling

t t d t
e SPERIEN tl S1E Sld RIS e =

a Vaneft}oériﬁﬁ)hdf{ﬁﬁs SevmRRIBORE tebadtdrial mfvc&mns o'lﬁhmynczlu@)dlb@ses and
useful in conbination wth of har mac

disorders teweed digreat @f@u@hs AECAPIRF PR E satlpg pg@tgmai fjgcﬁ{op@yor other

ents, .ant|

cond1t} él}vpévrl%mf%#]]p § or agepts., anti-inflanmatories,

urrp i nhi bitors, and beta-| act amase
58] 1nQotne anﬁinlstbhwslaﬁ effgetiviesnionat ofeccmyound|of Egimeula [ or

t at tends to prevent, inhibit or d strgg lif.e and %%
Formlﬂwﬁhnay brecin ey ai ficisaicie asduer tESemPLOmSO e fUFGPEEE
f%&ﬁﬁiaq 4 ]amount
s LSt A AL
sufficien®o iR fidhay tedube the@mdunadfimicraokganisanot amibodige agpinst the

nore anti bacterial agent, ~antiprotozoal agent,
detectalrit iif aipajient’s sigaigs or begk] Ifluidy agent, interferon,

R S i s e i

comnposi tions of
vivo, 1&1@@1 ARt Hefor @Qﬁl@ﬁ)@r%?amﬂgi ﬁfﬁéﬁsngsdffﬂrmg fromm puchi aniipggction,
a conpound of Formu and/ or For

by admrmstmr@ osufbeicniciongentiatem of a cofpROYGE oA P 1838? EPWLﬂa Ito
1nh1b1F act%[wg g\?ré/gvggyz 1{1%8 ggn Ao R JBﬂl:éhtﬂauQRdéf @Eorﬁﬁﬁdﬁﬂ'a@mlmstered

Aistration of a conpound of
to the ﬁﬁ@ﬁth@m'eaﬁnﬁé fncE@fatich af the cotipbumhaxtdileblean thioyamimal’s system to

[0167] The followi ng active agent
prevemsqumtnhahthc omfbétinat i S@ﬁb a@pnqeﬁ‘gathwel?ﬁ qssg%alw%exggnmentaﬂy, for
examg y%%%%glfgaﬁwﬁ g r ﬁ E}r"]{hlg%gingf)&ﬁ% oF ﬁl@BHi@iCﬂgﬁ BY clEulating

se of ordinary
bioa ﬁéﬂ1 ityl Thb Qﬁlo@ﬁﬁoﬂfcoﬁﬁﬂlm‘d neticiehigtoiishibiy b@crterpal setvieé én vitro

rom “a conmercial source. [0168] Anti -
may lmﬂatdmmmadomélg eneByeniienal awsay Eﬂnba%fﬁléalﬁwwq %‘e%f%% Minimum
p S :‘éﬂﬂ? thailon égﬁﬁgg\ésagﬁg;cioﬁ%% g]bcl%{%lﬁgﬁg PH&MBich follows.

6!1 S IFHEGRPrEIBA alsWEhcla¥s ibih B 28 p Hiks tdSFoﬁnulazm@Boana Lin
copepti des, quinolones, tetracyclines nP i de
prop}@ﬂmbtﬂ: IthevameniIn dheorratext gERromaApcics PERyputative I eI Satfective

amount of a compound of the invention is an amount sufficient to significantly decrease the

treated animal’s risk of contracting a microorganism infection.

[0159] Compounds of the invention are particularly useful for treating and preventing
infectious disorders. These include for example: ocular infections such as conjunctivitis;
urinary tract and genital infections, such as complicated urinary tract infections, acute urinary
tract and genital infections, such as pyelonephritis, cervical gonococcal infections, cystitis,

urethral chlamydial infections, cervical chlamydial infections, urethral gonococcal infections,



Exanpl es of antibiotic agents include, but are not
limted to, Penicillin G (CAS Registry No.: 61-33-6);
wadkiokiooizkd i n (CAS Registry No.: 61-32-5); Naf cpd1/U82004/025365
(CAS Registry No.: 147-52-4); Oxacillin (CAS Registry
No.: 66- 79-5); Cloxacillin (CAS Registry No.:
61-72-3); Dicloxacillin (CAS Registry No.: 3116-76-5);
Arrplc:lllln(OASReglstryNo 69-53-4); Amxicillin
St edtiohS acute
o R RS Mg B BB
smus1tBe£Bu$et é)éé&&batlcéﬁ of eﬁﬁnﬁ)b‘roﬂ&itisomrhmllmtx -CABIRS gngp;mgm@ and

51481-65-3); Azlocillin st r
nosocc@’?l@]gppegﬁmm)aa skip g@eq;)@pp |qu>h 7(1 ‘ugte ﬁllgﬁj\?@ns, impetigo,

oo bl i s AL @ﬁ%‘%ﬁ?%éfi%d%“ﬁ%mfez“éé%%?%?ﬁ??e

1nfect1&1§§°j%1ﬁqme§ﬁ6ﬂé h@eouoaésaiaﬁneazjyphﬁelffamj mtra(a@zt@nm@gmﬁwlyns
25953-19-9); Cefaclor (CAS Re P d post-surgical
gynecoTIOQSmf@i“o‘wﬁ)‘ ‘incladingierdoshock éYrHjé?‘BeéB’ 1&H% %“@Q?%S and post-Surg
Regi stryNo.: 42540-40-9); Cefoxitin (CAS Regi stry
infectifs”. “35607- 66-0): Cef uroxi me (CAS Registry No.
66 TiRs Biclodeaiconipointis@EAS R dorstaaying info@ibny oeed hy the
f| net azol e (CAS Regi stryNo.: 56796-20-4); Cefotetan
follow@@qﬁlcmgmm No.: 69712-56- 7) Cef prozil (CAS

,\ggro% ﬁ%&?‘ﬁ%%@@‘%%‘ffg%né%%% Ih?tfél%t%ﬁ%ggtlf rgotﬁ ?ff/}&ﬁ?@& Eslebdcoccus

faecal@SQ%r&%cé}u)s fa&@f;ﬁ) F&&]ﬁ&maecc@t@&eaggﬁtmmmccus epidermidis,
62893-19-0): Cefotaxime (CAS Registr

Sfaphﬁmauﬁwwhywst S’fZW?‘i?éCl(S(B&S“’R%’EjF’%t‘%VW coccus pyogenes,
84018 Ceftri try No.

Smphgg%ﬁ” Ozy gty #8Y gg]%n‘gl %@% }éggl?lést ry No. :
7%%&5%108@ra$a-ne gaive Mmofgaﬁsnﬁe@chﬁmg bukloot 1uagem@ Gaumyobacter
Cefixime (CAS Registry No.: 79350@3 E() &% %acoh

jejuni( Cit®bRetgi divergus, atrobagtey fgngdis, Aynteregdd cgaq%e( eric

Haemggg &ussgﬂrgééggzafz %}?1% iR é?%)fam %e?%%??&b%ze&@?gﬁ%&zé& Mor axella

camrﬁzﬁzz@&z&mm&b ﬂﬁIszis@%EB gBegi Bdieray Pitdoets niQrisis, %otw
G profloxacin (CAS Regi stryNo.: 85721-33- 1):,
vulgafk,| Revidenciq m@enegrcg»zc?eycm m@tamlsé’woeen%)ae’ 684 n

Stenofegelancpyls oo G 59Gr e BEn e kBB L ARG RIS bovet

Al fleboRsy, SYhidellng ;(r@ASicngwlxzbtey Twi, Aeromonas
Shlgehgdyse?l[%@)@l;Z mgnocﬂ:l i ne (%ﬂe\S R?a i st r%lagglegylolls

..-.

hydropétla, a’i‘z@cﬂr&lxndlc( 1ar&, Batgrehqcier aREpgeness OXJREG, 2,8$zﬁ)1élla

pneurp@zlg??%st%e%a my 16@5%?0;5&% a)ﬁgteﬁgz?%'amébzisor%g% rI/;z/brzo
paml&!@molf/@@@@’ 'V@l;m&ulnzﬁ@&d \Yeiseiim eteiBoReqi atdrl. Ridorii.

56-1); Tobranycin (CAS Registry )
3 MGbaﬁt&rm) mugpergpmgm d\lypap@a\ga R@@zg}te{ anﬂlghlamydza

a [Q?ﬁ] t]#%sﬁ%% eﬁgr AR AL nolgl %oﬁeﬁgﬁ{ o. gl o ab%m 182 pakilogram

of bog WelthOpdad afé%&%ﬁﬁ%th&ttﬂeymi\dm of thé dbcﬁ)v"e-la)heated condltlons (about

I C‘AS R
0“%%?*%';3;%5%%5 ik e
comt@ilesgl[\ﬁ]?l'b vsnlo m ?s tLPI' Dr (‘?(fﬁl%g ? éﬁ: cﬂ)%g’éezfoﬁﬁ Al wary depending

Registry No.
upon%ﬁé)_ﬁc?st #3atéd ancEﬂhE fpbftiamaf: inode bﬁﬂh’ﬂ)lblsma’ad)lﬁ T{EAS Retfoss yill

3847-29-8) thronycin stearate . (CAS. Re
genefdﬁy Cco1B4B- between from out 1 nrﬂg to about 500 mg of gn ac%we 1ggre31e1¥t



22-1); Vancomycin (CAS Registry No.: 1404- 90-6);

Tei copl anin (CAS Registry No.: 61036- 64-4);
wakdospazpheni col (CAS Registry No.: 56-75-7); PCT/US2004/025365

Cindanmycin (CAS Registry Mo.: 18323-44-9);

Trimet hoprim (CAS Regi stryNo.: 738-70-5);

Sul f anet hoxazol e (CAS Registry No.: 723-46-6);

Ni trofurantoin (CAS Registry No.: 67-20-9); Rifanpin

( | St I - 5 ¢y dép | Jnasb B Iﬁgé\ﬁid used and the
F@gég;ﬁgqﬁﬁéc}yo%é%e%?%% 6%&%1 %%errlliwgiayzo! e (O_CA Regi stry
particul@ .diseas‘k‘%?eat)%a: BI))Weﬁﬁpfd)a heactm?’( AsoRetfeaiouy diorders, a dosage
15686- 71-2); Roxithronycin (CAS Registr im e .
regimeg@F #4ings-dr)ly orksss REREEPhshhdRsase 1%8%‘?%%4??5%“‘81@5 daily1s
. P Pera ilLin and Tazobactam and their various salts,
particUlgriy RICICPEh s “and ot her derivatives. [0169]

Aot 6311 R@RbS ua@Estbsd, howkudethbithe spesifirodost laviet f ampparticular
Amphot erichi B, Candicidin, rqost atin i lipi
patienFuigdephmcbyon, 2 Yasichi ohastars 1%1“‘}%% ﬂPe aofish Q%tﬁﬁ SP%}E" compound
MepartriGi ' . S{at bty tiRRAla@fliMstration, route of
employsh F%Oﬁx%e's}%?%?}a&?%%bé dIvin, Qigonycins,
admin]NGRIME iafd rat&¥f &@tetioh) drag cGnbimatiomandTihb eevekith of the particular
Viridin, Butenafine, Naftifine, Terbinafine,
diseasBirhdamgoing therapBut oconazol e, Chl or dant oi n,
Chlormd \ oconazol e, Cdotrinmzol e, Econazole,
COW%T?M@I%&EAE@#H conazol e, Flutrimazole, .
Lﬁg%@ﬁ@ﬁ@é&npd@ﬁ@ 6DMha idleation mapelsn hz obefjil invonbingtion &vith other
conazol e, Oxi conazol e, Sertaconazol.e ul cona%(%llmegall agents,

pharniibetionllizastiae agenss wichiaa pribasistipkfgarls, afigirALFeras il

..Fluconaw e, .Itrac ¢ : Blt6rs.
mtl—lm%?%?snint%%%%#ﬁ@ gﬁlgcﬁ%?ns? %g; 0418 lactAh &R NAFIBt&rs

AntibBHieABSAS ineMids Bhpr@nichiedBat t@us topamerdeinhibal aridgstroy life and as
Propionate, Chlorphenesin, G cl Tcl)lgi rox, C oxyqui ﬁ asitic
such, Gopuleniti-hanterial BEents, FRG-SIEiCIgsea Pl Y ,agelﬁm%@tas PRe!
Hal et hazol e, Hexetidi ne, Loflucarban, N furatel,
ageltpot assi um | odi de, Propionic Acid, Pyrithione, .
Sab 163y |nestirhp BRioneeipeiginBraapinpoandor Bitldfatimie I or Formula I n
Tenonitrozol e, Triacetin, U othion, Undec%(l eni ¢ ﬁgifgﬁ al
combimatioZimith aPpibet eeaaranore @ntieReteial 287nh ANTREGRAPY 4R, (LTS

€,

but. are not.limte ) e @Mz orHefRfaeifase inhibitor is
agent(g}}tlg}rgﬁqgﬁgt; m&%&%&’% g%@ngélﬁ% g%h?%ltdéhcﬁose i ne, Edoxudi ne,
proviE&f‘Kér&h-OVi r, Floxuridine, Ganciclovir, Idoxuridine,
I nosi ne Pranobex, Larnivud ne, MADU, Pencdgcl. o

. X [,
S60166) dihsracosiea) rinpRaitionsiof fisrntanan MElids gl osage forms

Vi.dar abi ne, Zal ¢i.t abi ' i 8.other acti .
R e
dosa%%%ﬁﬁ’sr Otainih P Ehdr@tah onk Bé@pheidaT FormulbAteed fefonmpla I, and

nterferon-D, Kethoxal Lysozyne, hi sazaone .
separhisradmymd streion Né\aicp@pph@d, Of%@ﬁéﬂfpﬁ)g‘fg %QYIW,J a@%i&]{} P?(?the,:r active
Ri mant adi ne, Ritonavir2, Saquinavir, Stailimycin,
agenlst at ol on, Tromant adi ne, and Xenazoic Acid. WO

2(11@56#3 102281185 USB PO AAR5R A aftuseil il fombinations of the
il :

I nflammatory agents include, but are not |i Hite%b
inverttion, Ay baismatedAeorg an omagFEhhAERTedUcES thedgant & SRUPE!=ed bY
| soni xi n, Mecl af e 1.G.-AGI 1: biflistN Jr bUfohesed fr
metngy gpovrp N E har ity i i the AERET bl cr phfthsed from
a corhbBkiptapas, Acemetacin, Al clof enac,

[0168] Anti-bacterial antibiotic agents include, but are not limited to, penicillins,

cephalosporins, carbacephems, cephamycins, carbapenems, monobactams, aminoglycosides,



Anfenac, Antolnmetin Guacil, Bronfenac, Bufexamac,
C nnetacin, Copirac, Dclofenac, Etodolac, Felbinac,
wdenshoreg Aci d, Fentiazac, G ucanetacin, | bufBEUS$2004/025365

I ndonet haci n, |sofezol ac, 42soxepac, Lonazol ac,

Metiazinic Acid, Mfezol ac, Oxanetaci ne, Pirazol ac,

Progl unetaci n, Sulindac, Tiaram de, Tol netin,

Tropesin, Zonepirac, Bumadi zon, Butibufen, Fenbufen,

Xenpucin t see Table below).
glycopgpt eﬁ’d%‘}%ql%lhesdtﬁ %&Sb E&bﬁ&eée%{r%&?défg%ﬁ&ﬂ%ﬁ%s (OXI c )
Examﬁ%s' FanGRIbRE af i ma@ﬂ@,muoﬁxe mot Iﬁmua@toaﬁembﬂlm G (CAS Registry No.:

61-33- m‘i&@hﬁhﬁ; ?gas@fs@{&pe n@ga' PShaR C1W§%§s§§‘m 147-52-4);
Oxacﬂ@aé&éﬁﬂ{gg (P R ﬁggllogﬁaﬁwseﬁegﬁﬁamz ighie-Fei d,

enl C rofen,” Zal t opr of en,
D1clox@b1f11?r[‘§f¥kg Rle@wtrﬁmor 13 06-66- Ségpﬂmpmdhn wAsqu:mﬁ;yIm 69-53-4);

Feprazone, Mot ebutazone, Mrazone,
Amoxi%ﬂhnﬁ@bﬁtlﬁgm@ Nepj Yi8uz/Srd; Tiopisaiip I@% &% YF87-01-4);

Carbelﬂe{ﬁllrh&?@%gggls SW(RS bisgong. Tﬁeﬁéﬁllﬁr{‘@ R%g@ﬁy No.: 51481-65-3);

rin, enor Br onrosal | genl n,

AzlociHdh S@&@Régﬁ&y tmalmywse)) Epérbmﬂns(é]AS RegistspNat: 1477-96-1);
Fen

|, Gent Aci d, Sal | at
—T &eglstrb?y%qs E7§14A§'@@;ﬂ)s%¥tre@ywat(§ 'S:\%%i?@rﬁ‘]ﬂ%gﬁzo%eo>

cy

conPBBCATE TR P18 RO kb 5053199
Cefackfl g@ XE Registy Q. a10%56$atsa)ce&famm®1e SninataﬁodmndéCAS Regisiry No.:

cetic AC|d Sal i cylsulfuric Acd Sal s R No.:
42540840- 9h§&fmﬂlmé§A$\ﬁ§§glrSéx Noa R 69610 a‘;{fffuﬁo§3§{? @éﬁ? egistry

0 e

ool 3 L (I ol A8 oo
5679632(5’\51/3% féte %Asmgtswm £657d2-568] @e@rozuﬂe(CAB?e&ggmNo

am ne, gha Bi sabol ol , Bucol 0

926651229-&); dloracafarh (GAS Reaistrlr adil fol-22 gfeg%m@% grlde. No..

L s G e

No.: %sb?%%) , iz AGRITENT REARAATQNES401/8 1c0) Fefieistms,(CAS Registry
gestone, Anti noni de, Becl onet hason met h

No.: B38é{§6rﬁ)d@¢ftaz@hm@r(6ﬁ|8éﬁqg1s§wﬁ\éo %§%§g|e a0 plme?a%%eReglstry
No.: B %aﬁoaefé}gmeo(m]? g‘%@lﬁéﬁzg@% o dLW)!Be (,Qﬂfotdbfii‘ﬁ%t @ ABRegistry

soni d
No.: @?@)@2”@ esRIRINREAEREHASONE.: (E3FH1-8) (Fﬂmpxacm (CAS Registry

ucortol one, Difluprednate, Enogx I one,. Fl uaza
No.: ’F96L66+7dF3jnNdbd1XFe| i Bagisiry Bp g ARG OB Ao AR (GRS Registry

Ace | oc:| no, [ , CAS R
No.: H gc‘% ’Bop oxaﬂnu@fgge R?@tﬁpﬁg t8Hgbuper )(;ll) o%go}(Aa::cél% E’:lt e, cgistry
No.: M@rﬁdf)‘ ﬁﬁ@ﬁcﬁ@@ﬂ RegikiryNo € dn0 Elob &8, Lomefloxacin (CAS Registry

urandrénol i de, Fl uticasone Propianate, For
No.: 9@7@+5fi@71)| amoxﬂﬂhdﬁétséﬁqglstqyﬁ\ap, 7 e80-9) Doy HBE g%{{te/?é Reglstl'y

Nos BRSPS L SR g et s K

No. : 3:%0 2UaGnil A (@ASQ&%E’[W Mexir37s ones-sybPemamicio(@AS Registry No.:
Met predni sol one nmet asone Fur oat e,

1403%a)crﬁnnmm (C4b &eeistraNoat 8003 B elnNebiniifig, (CAS Regisiry No.:
Pr ed I 2
5639 L] SO FCRSR SBIAOS RABIALE, suEFIBRBALANRegisiry

No.: 57580 Rﬂﬁuomybmqewstméglst@m@nmmtmn@) Clarithropiyieml (e
Acet oni de, Tri anci nol one Benet oni de rﬁi he
Registry No.: 81103-11- 9); Erythromycin (CAS Registry No.: 114-07-8); Erythromycin

estolate (CAS Registry No.: 3521-62-8); Erythromycin ethyl succinate (CAS Registry No.:



Tri anti nol one Hexacetonide. [0172] Conpounds of the
i nventi on maybe conbined with one or nore Beta
wo ammsamase i nhi bitor when used in conbi nati on PET/USW04/025365
beta-l actam cl ass anti bi ot 48, such as penicillin or
cephal osporins. Beta-lactamase inhibitors include, but
are not limted to davulanic acid, Sul bactam
Sul tamacillin, and Tazobactam [0173] Conpounds of the
ma n - diXycin
3o SRR D0 G e es0 ooy miiony

unp
lactob1b1'i‘ﬁé tl":AQ'R% isfhy OToli 337 120-8); Erythromycm stearate (CAS Registry No.: 643-
nophenyl aI ani ne- 3- am noqui nql |

22-1); thqum@G@’iaRpglyqrﬁdié%iﬂ%@g gﬁlgﬂglamg (CASR TN H 61036-

64-4); %Eﬂé?ti%{l Xe%?gt r f(g%? gef%%sﬁ%; Ngu?g[éinﬂ @Alfngémycm (CAS Registry No.:

18323 Qh@}df S BihbpSinTEABOREi ALy K.+ quousmcsulfame)mm@ (hahRegistry
]-9,10-di hydr o- 5- met hoxy- 9- 0x0-4- Acrj. 'neC?&B&Xﬁ‘ q%NO

No.: 72%4@@1|Maofuwntb@r(%3ril{e&§tﬁ’clﬂ%n§7r8 egis

B A

xant hi nes,
443- 48Fh<)5Q;@ e % S ASIRYishe M. f 13686 7UrD); Rninutlhomgcm (CAS Registry No.:
gan1ne and ot her siderophares,

8021 4(&8(—:1 )o€poamnX1¢laV1Rm|ate;_ccgglggaf{q}jwﬁflpe@ﬂl}}p &pg Z’azcg)ﬁgta{nh 8nd their
G RO T A, Q1 1 (50) end

ng%]zj%ﬁl s ab@ftd SRiliE Hut aierriov atmwém ABpbdtenicin B, Candicidin,
434 osterol A; Pheophor bi de;
Dermcpsjlertlndﬁxjmum cﬂungiglgrogu@,ﬁlagglmycm Hamycm Lucensomycin, Mepartricin,

0- |
Ny S TR AR oSk Ot Neomyein,

Pyrrolg@ﬂﬁﬂ%@éahﬁf %bémdwp\zﬁ@ia/ mmemmmzmbmﬁm 531fomzole

OF COVPOUNDS [0174] The co oundsl% .
Butocbmazete, Chiordantoipr Sameidazede &}l@ﬁqaggzq ® F(Pnazo e,

kno .t hos IcC1 &5 £8]
Enilcapgrglg eé‘ingconiaﬁ‘é egﬁlg{;}rya&o eﬁgs%)g(rﬁ}agﬁfse %étg%lg‘%&ep%epar i ng >
Mlcoiagglecé%%*ﬁ‘é?zl%leobxchﬁazlo[bV Sbitdconazdle Skxhxomzolerrﬁ"d@obgzole
wh net hods, or are commerci all égval | abl 0175L Ie,
Tolcidlfite] ’Eolnﬂateg'rﬁolneﬂiat@,lﬂucoﬁlh\édesRCIE!CP%%?O AREEFPTIAROLE HECTEQEZO

:
Acrisigit, AP R BB LR BB RV, Bty e lium

Proplgﬁartg 1B heneERAORI ol Cﬁ)btfj‘cﬁmﬂﬁt‘bmhﬂfﬁhate,rﬁlamﬂmzole Exalamide,
scussed in standard texts such, as

Flucy@sg&nHalefHaeoﬁe,sItI@gctldu@hbpﬂmp.@yng\hmge\f Pfg@glun‘[ I@@fig?lgr?ﬁleomc
Ac1d,ngllgll‘r:]flpg]ge,11 gr gqyiang]é& gg raln% ?%Vﬁg%ﬁ%ghgaﬁhltﬁbka’fﬂacetm

UJothEcH{“ﬁﬂdQ%}@éﬂlé BRI, %@Zﬂ@?k@ﬂo@te protected in the
Apoun

t usmcreasmgthe yi el d of rl S:aﬁgo

arfdi 7] Aatoicl agenteripclude @g’; q;rg Bptehrg}t%to,, Aswsloyh Vi,

the skilled.artis ut . | P}b%ntii%e
cwarab@armdpwaémnﬁeﬁ@w@ . FRER QAR FARLRR R B
Ganc o 'Ic'ic%‘iimd{n%aﬁl% 5iQ0 Prandbas Qamﬁaﬂineo M:‘MaUePém:midVlr, iporifadine,

el’ature and are also well within the cope of, th

Stavudlne Trifluridine, Valacyclovir, Vidarabine, Zalcitabine, Zidovudine, Acemannan
Acetylleucine, Amantadine, Amidinomycin, Delavirdine, Foscarnet, Indinavir, Interferon-0,
Tnterferon-0, Interferon-0, Kethoxal, Lysozyme, Methisazone, Moroxydine, Nevirapine,
Podophyllotoxin, Ribavirin, Rimantadine, Ritonavir2, Saquinavir, Stailimycin, Statolon,

Tromantadine, and Xenazoic Acid.



skilled artisan. Exanples of many such mani pul ati ons

can be found in, for exanple, T. Geene, Protecting
wExmspm2e$1 Organi ¢ Synthesis, John Wley & Soneq¢T/@:9824/025365

[0177] The conpounds of the4invention may have one or

nore chiral center. As a result, one may selectively

prepare one optical isoner, including diastereoners

and enantioners, over another, for exanple by chiral

ting.nat er| - dBto, BhfeniiBy Acid,

gpgfpgn‘%% B%n?'lﬁ I@ @ﬁ%ﬁegtgtﬂlg%rﬁmg%? Egdolgtﬁii%cal I soners,, i

Etofenhmste Uty R aMicAAid] Boiirins Menlbferaman Ak shdfefenamio Aei, Niflumic

ic mxt . Si th ds of the jnventi
Acid, oy o bt T GO Bt Asp e B dac,
1 SO . N ; . wa ’
Amferig gl Shi, ModltARd, HA0RLS, OfthRRANCIGTRIODIdTenac

Etodol88 Helbasact Réreugic Abid, Bswiandc, Ghoametxapfiuénac Hndemetbagits
and

chiral chromat ography. 8] ILn additjon, jt J
Isofezoles dsprepasd Lonagelagndchpinie é\}cgq(,) Mﬁé@ olag, ﬁ’&ﬁaﬂ’&taﬁ‘g}wai’“az"%

di ast egepner - | QPRI 1R ZohRpR&, BafRMizoAPButibufen,
ngl“ﬁ%?@%“’f» §\‘}f§¥g§%’r gﬁg“‘?%‘g@?l:bfﬂé’%vé?‘?{shé ot hfér . \Wen a
FenbufeACRBABuCH, Klidiac Ketdidan Tiexdtidives dilminoptofers Behexaprgfen,

contenplated to include both t#cal [

n

Bermaprusbudhspiat ASieE SORIFS TAREPTB it ROMAPLSET piprofen
Ibupro%t:p: Eq%%l{}%%g}% %&oé?&%ﬁ ﬁéét?;lrb ¥nf Ef?g%fen,t r&lehieraﬂrQﬂiﬂQ]

SO ‘i ncludes” a includes all =~
PiketoBRE Plrpecibh, Prawpesisn, Pretizivio iobd, Bapicfera Tigpmefenis Adidnal

i somers of the conpounds. di scl osed. 2005/ 019228
Ximommﬂwmm%é@aﬁa@kfa@P@@HO?WZWWZ\Q%@&?W t PRFONe

inac ound af I Plpcbizde! P ne,
MOfeW‘ita&O%%g%g%\?nl? p gf( gg%gﬁ%{%‘ﬁogtei %{egr]l ougg,ib%ér Tex a%_rpl e mﬁ?ﬁwﬂam
Ramif%%azioﬁe,mrwgoﬁéﬁﬁﬁ@blllhﬁfg)aga)zon@wcet]agélﬁmloiaif’@mm msneryie,

the conpound are included. [018 Thi.s ipvention I.S.. A.:
Bromésaligéman, Ga1¢iu@tAx%ﬁtséwllsyla’tehQﬁ£®P%aé\}ét?réa%%]ﬁ%ﬂ%é?%al’t‘ﬁ%&tgw Acid,

Glycozgglﬂ‘:,yga[teg :i\tgxhc}gggle %%g?;‘gé#,?gyas%% é%) e@%1§ahi@91ate:rmsélt91ﬁh@9mr1ﬂfoline

ubl 1 shed patent

Salicy2RB) ILNeAphtBN Salidylfel Ol8laigl) Patsalntitls, Phppyli Acetylesticglets, Phenyl

i ncor porated herein by ref e,re&c,an. EXQ LES . Salsalate
SalicyBBREAcAmMbMs Saficyiapide thacstn Mg PRIiCK Bﬁ‘é‘?ﬁ Apidppasalpte

used in the react ORARE hh G xicamaTBhdScam,
Sulfasgiazgis ég}ﬂlrgwcalfthblg ?azlg’qlgdrg%ggigeant 1 0 be an o
epsildAL Acetfidbsdpysic lcsd, SoAdabbylmettadiion S -Amsmd4-hydiogbutyric Acid,

application as additional st ag(glalr %@grequu Ons.: je. Ditazol
AmixeingBendezace RanayglamigedlphaBisapglol, mEy PHFRRYTAH e pgtazol

rt of. organj ¢, synt i I S ek abdhréine line,

BmorEiph G Goh SHeL S 1S ufRibnd RS Skl Burny
PerisCiaf PrO@RA26, Sipddukide Didhniasey Tedidap Zilkuton, 21-Acetoxypregnenolone,

Alclometasone, Algestone, Amcinonide, Beclomethasone, Betamethasone, Budesonide,

Chloroprednisone, Clobetasol, Clobetasone, Clocortolone, Cloprednol, Corticosterone,
Cortisone, Cortivazol, Deflazacort, Desonide, Desoximetasone, Dexamethasone, Diflorasone,
Diflucortolone, Difluprednate, Enoxolone, Fluazacort, Flucloronide, Flumethasone,
Flunisolide, Fluocinolone Acetonide, Fluocinonide, Fluocortin Butyl, Fluocortolone,
Fluorometholone, Fluperolone Acetate, Fluprednidene Acetate, Fluprednisolone,
Flurandrenolide, F1uticasone Propionate, Formocortal, Halcinonide, Halobetasol Propionate,

Halometasone, Halopredone Acetale, Hydrocortamate, Hydrocortisone, Loteprednol



DVAP - 4-Di met hyl am nopyri di ne DWVF -
N, N- Di net hyl formam de DMSO - Di net hyl sul f oxi de Et OAc

wo 20@8shy22eacet at e NBS - N bronpsucci nam de  NGXF/US2004/025365
N- chl or osucci nam de Pd(PPh3j4 -
Tetraki s(tri phenyl phosphi ne) pal | adi um{O) PTLC -
Preparative thin | ayer chronmatography THE -
Tetrahydrouran TLC - Thin-1ayer chronat ography

GENERAL THﬁs 0k iGN {6364, MSm@hRne
Etabongley @%%%Bﬁ ?d%%ong’?% rﬁhﬂg?@%bgﬁ a(rhgg(% gas _
Furo at{w%%ra%%%ﬁasyﬁé, PedRYRFbate) PrddhBoRme Predhigilass¥iaDesthylamino-acetate,
crowave- assi sted synt heses are condu

cted _jn a
PrednisdomesSociivh PhospheisaRisdnisens; Bredppk @&ﬂ@%ﬂ%ﬂet Rippexeiane:
. Corporation). The progre : ide, and
Tixocoph RG0S 406 CRE T ELRE PRI [ 2HRahIPRE Bnctonide an
B hivps fgemat ogr aphy on gl ass plates coated with
TriamdiiGid Aol gel 60 (F254). Flash col ym t
ot TafeC agpapdy of the pavehbemmgy b capbinrd il qug of glorgFeta
(230-400 nesh). .Mel tin [ ) r i &k, such
lactamesegiPOPRR PR SeHERE T RS T Do 3 Bp i htadcpe] 3‘*‘8’%{ e
ici k spbikes. ERRALRchav@intitstody iaclutie tav ercagelivifited to
pemm@ﬁg)gé:@ﬁrrﬂégosgéﬂg%ents. aN!\/Ra spect roa are recorded at
Clavulanioiaeid; Stibagemafultanagilimgng Terehestaayance 300

t t 1H_.at. 300, .
SBEFA Cob il PRy i g
pump ﬁﬁl@oitoﬁ‘%ﬁ%@ﬁ 4,84 qhiRaRAnbee SRt Puhpiisiibiidry, d-etmthineed-t o

external tetramethylsilane and are r ef_gr enced to
homoptiegylalaninef3-aresioduiablins, Bhorsgbraphtyiette PRRAF OB fent .

pheno{h?fqir?egq%%%%gmﬁggqtf lgzﬁ%n}igr{ﬁib%{o? 18006 {811 drEhR AT §-[ RS, 4-

ernal

dihydlfggcid?-ﬁﬂ{aé' 8{9-9(121}]}1%% h AR linf5Eh@Tyenyl]-ofl 0dihyird-S1BEhoagvR 0x0-4-

a |I's based ensi ve two-di nensi onal, g[(qu)r el % [ OPN-2
Acridinsgebonmmids rétipideMitemycin Ginchenipg)erapapil, dPhgppialanyl-N-2-
and ' H' H NCESY) and the usual i-nai 95, YRy 1xanthines,
napht%@%%@%‘ﬂ?”?&éarﬁg%ﬁgﬂ)d331%8?18%%%%@ c gjn’st am s and
en ' itz aNoddrldting angethbosiderdpheesng
FKSOé’W&%%%yP{%&C%ﬁEO X 14. 6 cr)rm 5 urn colupmm w.th.an ¢
Amioll&0s¢, dlyictospdrint ApRobF-293% MMRP)H Quingine; andihe :Oeﬁll’sﬂ@r\fomers 0
containing 0.1 % .fall o] 4-m iyl | :
Proprgaleh GRS and it ERpe a0 dkfee, RRetn, e
: ' | Vel hRsid, MC-202254 Agusterol A; Pheophorbide;
Amn%%%‘??% ﬂ&Pd\LQCi:&?JSa pgrfor m;d usi n% a YMC, Pafg Pro C18
pyridddunotin2® s@hmn25 i@, & H)-rivmethylpyloid 2 P81 ut i on
of 0.24 m t 973 H20:.()H(g.){\| t.aly 20 TFA
di}’l)bfi‘iﬁmﬂam%{l\%@"ﬁmefi‘@l—'?ﬁl?flalnflﬂeéarl N gglgi agﬁtr@ e bl{}?%l?n/ from
97:3 to 0:100 at a flowrate of 18.0 nL/mn with W



detection at 254 run. Lowresolution mass spectra are
recorded on a Therno Finnigan Surveyor MSQ instrunent

w@ opsnaesg i n APCI node) equi pped with a G | sear/usmod/es36s
chromat ogr aph. Unl ess not ed6ot herwi se, the
quasi - ol ecul ar ions, [M+ H +, observed in the
| ow-resol ution mass spectra are the base peaks.
H gh-resol uti on mass spectronetric anal yses (ESI

usi n j j odi de as internal standard) are
SYNTH%sé??%Fﬁ@gngf%ét he W M Keck Foundati on %Bi ot echnol ogy
BRIITER cbpeRisef Yhe(iMedntiohiate mepired acchialing-ovaethodsyell-
- the reported exact nasses are the ave e of fi\{g. ' .
ownrg@awT seitlert 1. thepi af przanic shemigal %/nﬁ"?“fyefrﬁ% Ftﬁé’&gé’i‘a fials used n
Prevalere Lif ' it
g i iSont S S B e (PR p N
comméYBhitpavdimblet he Preparation of
9- cycl opropyl - 6-f 1 uoro-7- phen

| -
B L e
.. 9-cyc ro - 6-f - vl < i '
S LGB AR O o
Examﬁil\_ésthfrT s&&?nﬁﬁi@hﬁﬁbhsﬁars dhenseditstdndntdrickielsask asg. Mageh, Adyanced

‘ [ n-Buli F~OH 1. 50012 F -11 OEt Br F 2
Organie ChemistBulohnWep&nSes, P¥0 023 0000 0 0 (13.02 o

Bt e g O PRty b
out wHRS CRRR B)rfb i DM cNardGER AT B{@bfRtd 2n MeDibEipoNakidnG inFreasing the
~ JthiNH 20 :th; NMcK 2f1; NH H2NI DSO3H Ar B 2 7.
yield dTiEPreActioRRER/ARATYIAME @Y HogsRere 21%8 I‘Eﬁ%ﬂ@j@@éﬁ%ﬁ séﬂled artisan
.. ACID (2) [0185] Fr i t 4
utlhzemofotq_c&lg% g%ﬁurps ﬁcleg(cgﬂglgglgl%/séutcggﬂcfgéﬁg? gl\tla\dfﬂjto}’ %oo%dgg@gigo@gg&%rgﬂ
reactidlsNdhE®reddiods aréGoladsialthd litorature and etelajdo veelhwithinghe sope of the

skiue(g;r?igaarlo%%%éf&%&%%ﬁ@iﬁ@%&h“%%gg&fﬂ N8 fof gxatQpIET.
Greeng,tﬂrB{egtqngel E}rc;uz)g in Organic Synthesis, John Wiley & Sons, 1981.

[0177] The compounds of the invention may have one or more chiral center. Asa
result, one may selectively prepare one optical isomer, including diastereomers and
enantiomers, over another, for example by chiral starting materials, catalysts or solvents, or
may prepare both stereoisomers or both optical isomers, including diastereomers and
enantiomers at once (a racemic mixture). Since the compounds of the invention may exist as
racemic mixtures, mixtures of optical isomers, including diastereomers and enantiomers, or
stereoisomers may be separated using known methods, such as through the use of, for
example, chiral salts and chiral chromatography.

[0178] In addition, it is recognized that one optical isomer, including a diastercomer
and enantiomer, or a stereoisomer, may have favorable properties over the other. When a
racemic mixture is discussed herein, it is clearly contemplated to include both optical
isomers, including diastereomers and enantiomers, or one stereoisomer substantially free of
the other.

[0179] The invention also includes also includes all energetically accessible

conformational and torsional isomers of the compounds disclosed.



C for 2 hours to give a yell ow suspension. Sever al

pellets (-10) of dry ice are added to the suspension,
wowiosh19228 t hen all owed to warm sl owl y t 0 room PCT/US2004/025365

tenperature as it degasses47(approxi mately 40

m nutes). The resulting suspension is acidified with a

1 M aqueous solution of hydrochloric acid (500 m),

and the product extracted with diethyl ether (5 x 200

iRy Potn@lla (14s ¥ttached
e S M e

via an GNAEREEL aﬁlﬁﬁub groappfodxkamle wheR BT imphenyll€F2Gtalisprly, all
pressure, and the product V\g 2005/ 019228
geomeﬁ@mQﬂ@Qfeoﬂﬂ@ESWSUﬂdS@eé‘?&l?d& ted into a saturated

S 120 thwk ¥hould not
THLE BriS v s B RO HLtPueh S LIRRRL g ctmplod
be conSBiddyds eatiaH| Dhd éiﬁ}lte(n& of allQ8fendnes pdtemsladd pulelesheémthnt
hydrochl oric acid. The Eﬂr)oduqt i S exailg e‘?p@ fe ence
applicatioss kied rovghoytdhis applgrappy arcpeprperate T Organi ¢
extracts washed with water (2 x 200 m ), dried over
magnesi um sul fate, and concentrated under reduced
EXAMPPIESSUre to give (2) as a pale yellow solid. 'H NWR

(300 Mz, DVMBO-d6):,57.74 (dd, JHF = 85Hz, 6.5 Hz,
ABBREMH\TIORS 84 (dd, JH F = 10.0 Hz, 5.5 Hz, 13.7 (br,

1 wesdrfl Yntheti
@18%&%@ flg)l]f nag{ b‘% vll\!iv%'\g %%%f%ﬂ'%’l thg)i\@?&&@oyi 730 stgrn etic
examp]fé;s) whiéﬁ@oﬁox’vﬂ TM‘ﬂis( ilﬁldt/hlmanﬁb’ﬂi@aﬂ &)l—m@l&‘se Bst(o(j @bbrew@aqms
1 sindird ‘(9 cé\ eHé %rstood by
used 1h-lzhe a@pl)lg:atmg@s @d@laqnal Stangard ¢ br@wlanrrs Yﬁ‘l aiEES 11)21211
those éclgecﬂgx tﬁ?ﬁﬁtz?i%mg S{“gggs“ gn'%‘/ fSi)(b%gI]S-ed]Q tﬁ’e s;zﬁlgertlﬁ&cﬁ%a:e)s’and
exam%@é 4 (m CORH). STEP B. PREPARATI ON OF
4- BROMO 2, 5- DI FLUORO- PHENYL) - 3- OXO- PROPI ONI C ACI D
(Boc)EIHYh t-lﬁmma(@la{%l%] 4- Br ono- 2, 5- di f | uor obenzoy!
chlo S repar ed from 2 as described previously.
n-B “%‘RJ&EHW?“I\IA R P 3 Ned. Chern. (1995) 38,
DMA§534=D¥1%ééﬂhanﬁ4@ctﬁnﬁhﬁt the addi tion of

di methylformamde is omtted fromthis procedure. This
DMF HN 2-Pedéthyléornemided to prepare 3 as descri bed

ousl Werenga, W; Slcuhiick, H 1. J. Og.
DMSéhsﬁlim 11£° &f‘e 310- 311] . '"H NI\/R (300 MHz, CDC13):

. 4.26 (g, JI;-H=7.0 Hz, 2H CORCH2CH3),
NBSSNSBrc(mQSuQCt—mam]IdBC(O—D =CH OCRCH2CH3), 7.34 (dd, JHF =

H%E}é }-%? 1H, aromatic), 7.64 (dd, JHF = 9.0
NCS pgi-c Of@s“ﬁﬁglaml aromatic), 12.65 (s, 1H, OH). t9F{'H
?akM‘(B‘t h%f%ﬁ))s hibe)pdadBurt@) Jr-F = 17.0 Hz,
Pd(Pﬂgﬁ, -%1 (p Fp— 1)% O Hz, 1F). 3 (keto, mnor):
PTLC HPyRraiS0 Chivker dBomatoeraghy 1. 24 (t, JHH = 7.0 11z,
3H, CRCH2CH3), 3.93 (d, JHF = 4.0 Hz, 2H,
HF cizéep ' 4.19 (q, JHH= 7.

| 0 Hz, 2H,
CofiirGERIhrofath@rapd, JHr = 9.5 Hz, 5.5 Hz, 1H
TLCaromatu:) 7.68 gr((%)Id = JR-F =85 Hz, 6.0 Hz, 1H,
aromatic). 19F {'H NWR (282 MHz, CDC13): 5-114.3 (d,
GENE]Rl;-LrMETHODS.

[0183] All nonaqueous reactions are performed under an atmosphere of dry argon gas
(99.99%) using oven- or flame-dried glassware. Microwave-assisted syntheses are conducted

in a commercial microwave reactor (Discover System, CEM Corporation). The progress of



17.0 Hz, 1F), -111.7 (d, Jr-F = 17.0 Hz, 1F). WO
2005/ 019228 PCT/ US2004/ 025365 51 STEP C. PREPARATI ON
WER0024 {9228ROVD- 2, PCT/US2004/025365

5- DI FLUORG- BENZOYL) - 3- CYCL@ROPYLAM NO- 3-
METHYLSULFANYL- ACRYLI C ACI D ETHYL ESTER (4) [0187]
Cycl opropyl thioisocyanate (0.57 m, 6.15 mmole, 1.7
equiv.) is added to a stared solution of

Br.ono 5- Kk
S G S ol s ) e o
silica é&sm@rzs N@essh 36KATH dhirorh K0 HRapley e prEfdnm el onmferckrsdmtgebﬁp '

turé’is cooled in an ice bath and NaH MLOSO %}8(1 il
(23 0—4100 nmssh)r Melipig poi®s Ararpenrded oqargEle@iaq}hgm}al dely 00 digita
meltm,gg{gértt %g]?vgr?ﬂa%?ﬁ? %_pg{tgi \gaﬁﬁ%r & {ht% %Oera fﬂlre%qlqéa%ﬁl‘%ﬂrentts hemvr

spectra Q%F}@é'o?&éﬂ' £ aﬁﬁ@en% Eéﬁﬂ&ﬂu@tusmg@mmﬁmw@bmm spetiromdte o H at
cates there |S nO remal ning starting, m

300.1 @[—Hi HOaB3w. 5TMH5 a8d Hilfoit 8324 MH@q (ihg cheical ﬂéi% ]‘Smaf’éc?nd BC are
reportggio@tq?a% r@gra 1%%} A & de lil‘trfenetolﬁ')_('%e %grc ; Ieﬁﬂl&ﬁng %Ilédrjarg??ﬂréfrehgegd to
ﬂgnal?tof 1[691 H%ltp@%% B BelfiBtedRBMEn? THeWhsm(chLéhiAntbr LT dvBreported

determ ne reaction conpl etion). The 3
in parﬁ%&ﬁﬁﬁhl‘h&n {b)aclatishiecbxdrnal fhlmq‘mthQIHOIT@dla@VeASNglggm of Jignd °C

concentrated. The resy]ting crude
NMR glataiip besgd 99 egg’@pgﬁﬁt\%a %Q%Fﬁﬁrﬁl 1%11|e ]%éélme gﬁgelH 43-5 COSY,

- 135&@(53;{2 ?ﬁﬁ@q@h&dﬂ? C‘%{:}fg}z%g'?aﬁah%sdsumoprmcﬁdlﬁ & NIIR

spect&goo §Eﬂqe éﬂﬁudemofl(b'ﬁphng céBstdrss ardl$hemica8 Shifts). Ama)lytlcal HPLC is
EP’D.  PREPARATI ON OF

perfoﬁnﬁR@@d VIR @RARDP VL SS0RLHOmen 5 A PRI Y iRy [sografisgjution of

B e

elutlog'ﬁgfgo 10 @P1890aYa howsfataddgd rhl/néin wathi IﬂVeiéteenbmnu 15.4 Tof.
rono- 2, 5-di f | uor o- benzyl ) - 3- Celéfl opro(%l am _no- 3-m
Prepa@dthf)ﬂl—ﬁ'!]l@ a;rp,etfonam yeinga ¥MC PackhBio mmé 4o column

v e S DT R B st

- ﬁ?&f anggl et oo £l -'v_xhﬁtte 61912801 m@ymin with UV
10mn011 egpg%?ltgﬁtc%o edﬁ&gﬂqut ed with NI?|4C1 sol ution, and

detecﬁéiﬁ pteErsHeathn. Wb k-retolAmn 1ildse spastrg are tiseorde@oma Jhaana, Fingigan
Survq%rﬁi‘ g’ﬁdjglsﬁ'giglgtlﬂ- %@ergtgrgl%ﬁ%ﬂ{)\%i %%Bwacﬂg i g'@ﬁ%ﬁﬁ ﬁlaﬁﬁd

W @?% étﬁgrv‘)%é uabithéle&ilaidh, f[M?ﬁH]JQ bddved in the
cat ed>"98% purity). 1HNVR (CDC13) b:

low—lgsdlﬁtlc(rﬁnasl? H))ectrﬁ a9®th(edb,ase]p¢;aks ﬁ@-r@wluﬂmassgpg@omeﬁm analyses
49 (

(ESI p!(_gl)rg ssher 49(3@65 fer@eé %d)l-:a% pﬁM&ﬁ%ﬂfp 128 #oundation

Blo‘[eﬁf‘%ﬁﬁ% P15 UiR2i0: NERGARER- AT répelted exact
I NE- 3 RBOXYLI C ACI D ETHYL ESTER.

masskA8 W Serige of fiyemegemensents. Blemeatahapalygisgs peaermed ai%@valere

ui v i s added t stirred
Life S((:qlences )Inc (Wh?tesboro %\1%



sol ution of
7-Brono-1-cycl opropyl - 6-fl uor o- 2- et hyl sul f anyl - 4- oxo-
wo 2005did2ygir oquni ol i ne- 3- carboxylic acid ethyl PEEUSI004/025365
(5, 24ng, 0.06 mmole) in THE (tetrahydrofuran, 2 m)
under argon at roomtenperature. The reaction is then
stirred at 45 C until TLC indicated conpletion. The
reaction mxture is diluted with water and washed wth
| et hyl Ih ekt ol 1-6gRoRy 7 phenyl-OH-
S e L TR R il R B e
lsothlagen@ém piGRolies94tdioges (9 gani cs are washed with bri ne,
dried over Na2SO4, and concentrated in vacuo. The
crude product is purified byPTLC (20 % CH3OH in
t0,Qi Vv . r LV - 3,4-diones
SHIHT R R it TR ot BT AMERERES. -0

9) are%k/égafe%qn %Q:!o‘ﬂ(ldn@@xx@fh the y@Hede scheﬁfmgt fo@thMlqwml e) in
m) under aggon at roomtenperature. The

ct| on is }rhen tirred at 4Oscﬁ|2untll TLC indi cafles
m | et-Béh, €adti en—mixturegsgtituted vvlﬁjk)‘\%t
erz2 Coaci dj by I'N H@it-o a f_appr oy FY
2, and extrgéét ed with EtOAc. Tﬁ'@%ﬁ’ﬁng or gani cs
1are washed with %rine, dried over Na2SO»4, and 3
concentrated. The crude is purifi ed by PTLC (20 %
CH3OH in CHCL3) to yield 6. O HoNVR (CDC13) S: 8.40 (
1. NdH) . 8. 06](djl 1H), 4.71 28, 3.46 (m 111)F
SCNﬂm STEP Gt BIREPA OFt
CLOPROPYL 3 %IS@%II%@% ,
2-CBi'QJINCLI -3, 4- DIC)\lE(?) [ 0190] A ni xt 0f 0 NaHCCBA
solutitn (A1 ng, 0.9 m Watér) and hydroxyl ani ne- O°
sulfonic acid (27 ng, 0.24 mmole, 4.2 equiv.) is added
to a stirred solution aﬂpp&&wm;bos epEIRPBe opy|
- 6-f | uor o- 2- ner capt o-4- oxo- 1, 4-di hydroqw nol™ne- 3-carb

oxylic aci® ebhyl Ster (60220rrg, 57 m:glna in g o
THE Q- he ERRTt m ti ma@ehsat rc&cﬁfﬁNH
"e%arperlar el aWAI;o rs UTHiel NakBE, NS
H.Nosoga ¥ | on | conpl ete BThe re ction m Xt UKB{OFSH), A

acidified/y the addition of—0.5N HO and filtered.

The resulting solid is waghed with water (3X) and

dried yielding 7 as a white solid. '"H NWR (DVBO d6) S:

8.39 (d, 1H), 8.06 (d, 1H), 3.63 (m 1H), 1.41 (m

211), 1.26 (m 2H). 19F NMR (DVMSO-d.) S: 114.9 (s,

1H). WD 2005/ 019228 PCT/ US2004/ 025365 53 STEP G

PREPARATI ON OF TERT- BUTYL
STEp A: BREMRA@YCE GPROPYE2.5- DIJLLUQR@@I@JC ACID (2)

DI OXQ SOTH AZOL.A 5 1) @PB @2@6
TEEO](SBS)-I F[r?ﬁl 1t]1traL{e hﬁ&y@ pyr | E %MA 8 cat EI yti ?owly
(over%\#{'})b)mﬁﬂgsf 15040)7%0»({ %?utﬁﬁl of%hetl%ﬂ léthéﬁ(%)’l‘hs coftaiidng 1,4-dibromo-

are added to a stirred sol ution of
2,5-difhuBFsHRRzehe €V,CIOCIY ©10y0386n41). uB]nQ)rJesultmg yellow solution is stirred at —78

9H i sot hi azol o[ 5, 4- b] qui nol.i ne- 3, 4-
°C fof2®6@rs mivg)a yehowsr{egsmg \jeraa ﬁa]é?ts (%%5 Pgé%/nlce qr%'%dded to the
reaction is stl 8ithiebkss
suspaoer v ERS p b ST BrR FEDRICR Wb e 10 L e S
(appr%?llrﬁa@elfl b hEh@es). s hesdlitiuigtshspeasion is zz«mﬁﬁ@ﬂ weth aﬂd\’ly—’i%?@ls
white solid. 'H NVR (DNVSO d6) dOH ther5><200
olut%ng)fhydtocmbplg: a@d 580 1y), and)the mrog?ct(egtragpﬂ qu‘_l hgthyl'e

ml). The combined organics are washed with water (4 x 100 ml) and filtered. The ether

solution is concentrated to approximately 200 ml under reduced pressure, and the product



(m 211), 1.27 (m 2H). 19F NWVR (DVMBO-d6)) d: 111.1
(s, 1H). STEP H. PREPARATI ON OF

WO 2005/ CLIBROPYL - 6- FLUORO- 7- ARYL- 9H | SOTMAZOLJ 5p@F/US2004/025365
B] QUI NCLI NE- 3, 4- DI ONE (9) pB0192] Pd(PPh3)4 (6 to 10
nole % is added to a stirred suspension of 7-Brono-9-
cycl opropyl - 6-fl uor o- 3, 4- di oxo- 4, 9-di hydr o- 3Hi sot hi az
oIo[5 4-b] qui ndi ue- 2-carboxylic acid tert-butyl ester

extract%% mt? a gﬁ%raftgd quéoﬁEHMtﬁh of roié)ﬁfﬁ ichrblnhte quJ i@)’ﬁg e

oronic acid equi val ent s

cmnblfi@HJAq%)eo@rBitrhahi@l@Gwmémwun mnefhyléde dblctidel(3 x4L0B rebjaind agidified
under argon at roon1tenperature The reacti on tgbe Iﬁ
with hgdratidarianddt Fbepwdietrieexktiagted wﬂtbdlsmyb@her(@ OCRRO mBgang)the

IRy et v e
and con{:&t{a?e%%ndgl{}eﬁﬁ&tdlﬂr%sﬁé OBk (ﬂra‘%q ﬂ%l/e )Le@omolﬂﬂt i 1H NPIR (300

erial ‘remains.” The reaction m xture is
MHz, ]jms‘()fd6j tET RA(dng t he.5 HEL6.51He, L) Gt (dds bdr +10-08% de Hz,

Th d hed wi t h t f hy
1), 166her e oh: ANy oo b2 e DD Fle i ST g e 170

| | | d :

Hz, 1) oideh 6 req 7 HApEe. partf] NARR R MR BRI 91136 @
F=19.0H

o PSR B I SIS 6,25 1 o 00, L

12.0 Hz) Q@z | XEr: 3,28 (DHONEH], 0 193 ](dBdc(PPHB) A Hz35.5 Hig CFp, ]gifﬁ 8 (dd,

oronic acid or ester (2 equiv., 0.088 rnnole)
JC_F—eﬁﬁdI SBHH@CEBHSOCE},ﬂé%“(miWﬁ)Z m., 4.5 equiv.) under

argon at roomtenperature is added to a stirred
sol ution of

StEp B: ?’E{Bﬂ&i&gﬂ&\y 6F QR BROMOE2, 5 IDI0JUORO HEENBL -8 X0 ROBIOMBGAGD ETHYL
I nol'ine-3,4- dione (20 ng, 0.044mvle) in DVF (Inrl.).
ESTER'I(B)s reaction m xture i s degassed by bubbling argon

DT i R PO RS s

preVIéD%/CLfﬁnggﬂﬁ 045364, ﬁﬂfe@ @R (19953 38] ISBOWEEAS].( NOBMhat the

until "the réaction reaches completjon (10-20 4t
addition nﬂﬂmse)hyﬁoﬁhem@&@ pingtedrfiore thd%plioge@é%l Elis fge te is used to

tenperature and t filter it tr [
Prepagioh et RSrA EQCPI?WOVEPE el Wedlk Egd% sILi |Jgso|gv€g|em P
ATt Y (r&o'i 53.32:(t,0u5) = (74)Ilﬁ,)3Hand
310 ﬂl Ci pﬁhﬁew etlﬁ)wre et he% )Thl S (dl gsol ution and
COzCHIzG%P'AIISﬁGqQﬂh ﬁfﬂgom 2Hﬁ(E©gfIé£Clﬁs)15 B, 1HheHsetWHHE
ight yellow solid is washed with wat
CO,GHACEY), T34 @iHlf fr-o=tlRS Bt %Hédr%&mmau@m&;g@ Fui-r .01 6.5

H, 151 EparBERAB IO B T Ry AR e s GDy: §114:8 (@ Jrr =

] ! NE= -S3 1494 '"HNMR 300 MHz, CDCL): &
170% é&/ 101pqré dp\)@’ﬂé ngg;}b;)%%argl H_1Ingr3thl azol o ( 5, 4-Db] (h ’
1.24 (thel i #e-BH4; 3HL00esCHACES), 39%(dprepared Hizn2Bce 1R FECHy), 4.19
(q, Jggﬁ%@%ﬁ;ﬁ i SCheereﬁ%atfH_i gr9t 5h e% g‘f—’lz }H aromatic), 7.68 (dd,

Jur = 8.5 Hz, 6.0 Hz, 1H, aromatic). °F{'H} NMR (282 MHz, CDCl): 6-114.3 (d, Jr—r =
17.0 Hz, 1F), —111.7 (d, Je_g = 17.0 Hz, 1F).




ONF 2. H, Pd/CH2NI \F 2. LDA, CO2 Br | F 2 10 OH

/O11 OH 12 1. (COCl)2 2. HO2CCH2CO2Et nBuLi 0 OO
W®@2005(G192680 O O O YS-1 NaH S>-N=c=s CEt Br i Qdt/BsHn4/625365

N Nall, CH31 Br FA 15 iO0O % OH 13 ncpba 0 OOOOO

CEt 1. NaSH I NH Ar-B(OR)2 1 I NH Br NI S~ 2.

HSOANH2 Br N S Pd(PPh3)4 Ar NS 0O ~O A ~ O ~0O NaHC03

16 17 18 WD 2005/ 019228 PCT/ US2004/ 025365 55 STEP A.

STEP fg 1 %&?ﬁgﬁ@%(g?@%% %gﬂ%lag’ Lfﬁg-’k-'}ﬁciéﬂp)oPYLAwNo -3-

METHY%%N%Q\‘MRXLK%@D sehylisomr @) di et hyl f or nra| ni de (200

contai ning 2-fluoro-6-nitrophenol (10

qozaﬂ;ﬁy@lownml tlpivecyaphts (95 A0Y, hilrmﬁe 1. %e%gv Srbﬁ a?idsq toa
room tenperat ure.

sinsd SR AT R TR L M b il isd e

1. 06g,f3053ﬂih{ ‘gﬁﬁ AH '(ﬁﬂly&iﬂohéfltlﬁdnl\)\ﬂuh&br\&?g@rat rcﬂcﬁﬁ)&armﬁﬁ)“a,tumn @he

tract wi th hexanes (3 x 500 nl). The conbin
reactlcﬁnrrgmture iseoctolealdn s ageebaily ansldNald (Y0 Iﬁﬁg@e/s FWI?Eﬂlf)gt 7 gipgoles

1.07 egl;/l?i %qu%l gpﬁxg?oeﬂélw a g%ﬁﬁé}gg 81§ e}xgtglg%&/c@%cm g\ll(\al r(e)actlon mixture

is allowdl B REQIHEtoohSteberdthrd hitd @ittedPt Fddny tefitnefiibite hx;athEHZ‘ indicates
spectroscopy) to use directly in the next synth
there iSthe pemﬁhinl@l\iﬁr’(i@&@pal SH A £0. g& mlyo molepl.d V% %en added

to the Beagth)_& mu{cpre &_%%)F%S‘Jc Q’% hst d(ﬂglgeél Wlﬂ’; Et@ﬁc alicb(?qseﬁ’é_ged‘]xbhflfﬂﬁld_

solut1(§1 &3 ﬁr}fé_ak'rmn%te%lﬂéiaturé ttbr dﬁoﬁ’b éll_llggurg ernd z_lﬁ)d Lapyiamensed to
detern;’hﬁe iaac&bmgompletﬁ'c{rml—l}l“ thga(l@@fpgxyashéd _wg_g Ilzmng,scsnedfg@r{lj%goz;, and

concegl’qlg/ell:taecj}o gf;lpng%gggltglgﬁguzde%ﬂg@ % %115 ?ulilgec? H{%@uﬁﬁ?ﬁ)ag&%@a&y (Silica

gel, 4@ 4)(%0@1:%1?1 Béé%’lgs 4§1ﬁé8it ﬂk?fln&(%%g to@n@]ﬁA ab42eBowadil. JEFNVR

(CDCly) 8 : 7.15 (m, 2H), 3.89 (q, 2H), 2.96 (m, {H), 248 (s 3H), 0.85 (m, 7H).

STEP D. PREPARATION OF 7-BROMO-1-CYCLOPROPYL-6-FLUORO-2-METHYLSULFANYL-4-OXO-
1,4-DIHYDRO-QUINOLINE-3-CARBOXYLIC ACID ETHYL ESTER (35) '

[0188] NaJH (345 mg, 60 % in mineral oil, 8.6 mmole, 1.05 equiv.) is added to a
stirred solution of 2-(4—bromo-2,5-diﬂuoro—benzy1)-3-cyclopropylamino-3-methylsulfanyl—
acrylic acid ethyl ester (4, 3.46 g, 8.2 mmole) in DMF (anhydrous, 100 ml) The reaction
mixture is stirred at 75 °C for 18 hours (TLC is used to indicate reaction completion). The
reaction mixture is cooled, diluted with NH4Cl solution, and extracted with EtOAc. The
organics are washed with brine (4 x 30ml), dried over Na,S0,, and concentrated in vacuo to
give 5 as a light yellow solid. This intermediate is used without further purification 'H NMR
(CDCls) indicated > 98% purity). 'INMR (CDCly) 8: 8.09 (d, 1H), 7.90 (d, 1H), 4.35 (q,
2H), 3.22 (m, 1H), 2.49 (s, 3H), 1.3-1.5 (m, 7H).



(d, Jo_F = 251.5 Hz, G1). LCVs mz calcd for C7/H6FNO3

([M+) 171; found 183 ([M- CH20 + H +CH3CN] +, 26%,
wdd®sojdes CH2O + Hl +, 100% . [0196] A m Xt ur ePCT/US2004/0253653

cont ai ni ng 1-fl uoro-2-nmet héxy- 3-ni trobenzene (36.30 g,

0.21 nol), palladiumon carbon (10%ww, -8 g), and

nmet hanol (200 nL) is stirred under an atnosphere of

hydrogen (1 atm) for 27 h. The mixture is filtered and

STEP 238%]%3%&)@ 88}52} #kbl% 1 éﬁ?[)@ﬁ@ﬁ@ @Gk ubRo BLMPESSTOAdEX0-1,4-

've as a brown oil. This
DIEY DRIRASI NG - - dARBaﬁfzimlcmTHmmsmw (6)295% by NVR

spectroscopy) to use directly int ext
$0689] SbeivnRydro g’gm@llgjde (mz4. O@Hpmong Ig 5v8)y1 gfed té a stirred
= 1.5

solutlopl_ogl;g?ﬁamﬁ_ ]6?};01%)1*9@/1 EhRdro- 26 élyf ?1 oy Th4-REET, fl‘iﬁ’f@ uinoline-3-

(apparent. JLI_H'=
carboxgl'1'§ Kid eé?/ﬁesk& {5, égg@b mrh8ki ihl-? HNmral(}@B(fma)n 2 511)1@3165 argon

13): 560.7
at roonﬂar@eratm(% The @Qactmn] s tl:en)ﬂigreg > g%ua’sllchj_l:q_ épcg a?#'z o:rjr@l?:tlon

The rer(xc(glon nalgtu,ge 1% d%%te&lxwél we(eg?nd] x?as%eg W?t(}jl%l ¥:1 6@165) Th@ 3@68115 layer
is ac1dﬁie%1)bézl}@ﬂd‘ td Q}R/II{M approxidfdel P2 Hmd trdted w@h@tOﬁsicz Té)g|r@s@1tmg

+) 141; found 142 ([M + STEP
organi EREPARATIAGN IO ik, Brehoye NapSoren CWW%EW A@F grude

bt G UGN (AR e, #6-abiag o

hydro%ln%}’ﬂf%l t(90 @Bs GRb1eOf 5 ediiv ) ItaddBd ¢ 2 ﬂiﬁitada;ohmmmofs (crude,
The resultlng solid is brokeﬂlellp 1Sﬁ}en

96mg,dl. :f%anTodm) in aMF & mﬂ)n@demrg@r Fuepp tENPHAEIG: Sa‘moﬂ

ol ution nitrite
stlrred\?géﬂ@'é’c (ugg?’hj, calgf FOPiFtOn, h? Q%xcggﬂg %ngtgfgt 1ﬁ gi%tteld 'F?téldwater
amdlf%h g& rl%l KoM ﬁH Bfaphrétinatedy 2, dﬁﬂtehm@@hwnh Es@ine Thegesulting
romc acid, maintaining the tenp eraturﬁﬁo dhe  rified
orgamﬁzea@twashet:)d mthigune, dmgtzl @W@\I?S A q@glrcﬁpc‘eengraqegt i cpde 1S p
cuprous bromni de ;
by PTRE1(80 ?/mr@%apﬁl lﬁ&fé L) @O’g‘?]rﬁi_? TR @ﬁéﬂ@pﬁg‘@‘@ qu']% 06.(d,
1H), 4{212@ Ej&@;{{n&flﬁi{)bel ol@ﬁ%@{@l ng the tenperature of the

re W The resulting reaction
m xture i s heated at 60 Cuntil the evolution of gas

ceases 2.5 . r eact i
STEP! Gom (RAFARHRON cOF aTBROND br OGCT LY S 4Lr QG e ot azorols
| | 7 6 x 150 nL). The conbined or anlc
B]QUIEQ]?I&g?fAéBgr?\g shed with )brl ne (3 x 150 nl) g
oyerooregneaineof NalHG Gy wutmndS bn@@ﬁgpl@@a’cgﬁ @gqi hy@@&xl@:anne -O-
' t b 3: 1
sulforg‘cr; gg&g\lﬁﬁmgfo %#ﬁ@olﬁf%g gcgqlv p bt aglﬁr @ Eﬁ 3 é‘[ﬁ%égiggtém%ﬂ%?ﬁ%roﬁﬁ) -1-

0/ r ) 18 Iﬁ@drb(yx ilio t1|d®thy1 ester
CYCIOI&%’J? s";ﬁ%{% (YRR @ro 435,9@{;\)]&1 b %ﬁm 733, 93 (ydl, ThF
(6, 221%1850 b7 mﬁtdle)(iEFHHF (0 7611188 ’mlapqzaamemmlxtu@fl@i stirgqd gt repm

tempdratuse fqr aggp&ml_atsslyg h@mﬁim‘uh the I_Fgchgn ;Ssoggi?{pq‘%g‘ T a?'le}l. 1§18<ture is
ac1d1ééjd51%{_gle %ﬁ%ﬁgﬁbgg) SN‘%ES'Q{_&R H}fﬁﬁgl\/??d_%%lb%?_%i)ﬂl 5&&% 71é‘|!?8/,ashilad.-VFI‘[IFWater
(3X) dfadéd yi ngmamlte G, AHEMYR @B1$0=d5 50839 (d,(ﬂ;}qgﬁ.’% @

1), éulsg (fzﬁ 1%) s 2(%1%, 2265, sty op khvir (oMsod5-5: Ti4d &, 1.



Jc-r = 8.0 Hz, C5), 128.5 (d, JCGF = 3.5 Hz, C6),

145.7 (d, JCr =12.5 Hz, CG2), 156.2 (d, JCF = 250.5
woizo050193)s [ 0198] (b) Lithiumdiisopropyl am dep¢1D¥9004/625365

formed by dropwi se additiod3of n- butyllithium (1.6 M

in hexanes, 56.0 nL, 89.6 mmol ) to a stirred solution

of diisopropylamne (13.7 nL, 96.9 mmol) in

tetrahydrofuran (150 ni) at -78 C. The resulting

t L1 - -3 4.
step SPLU L ek 0L PR Har A T 9oty Spuono-ss
DIOXOI%OHEIQE@E(?[S fal MeURO2INEIRB HOMY, DERZ @RBOX VIS T2 gsg 74.5

tetrahydrofuran (40 nL) is ad ?lﬁq?cﬁ%f
t[owlje4 pnmvnhmlamlwwudm@ (DNAR, catab@c agpupt a%%% kg8 2
equlvag?tnts 933 ]r% _aLregldﬁtd tara stl’ﬁ‘feﬁ S&émﬁ%sf‘ ); @orh@-' RJp%ﬂyQG fluoro-
9H- 1so‘t1t1§zcﬂ@[%uﬂ | blqiSoRhect urcﬁoﬂesmati £1620.06 mmﬂa) 13IDMF)(O(75 Imlh ynder

t t th st {

itrogéeTis r?mﬁnmif it ramot R GIH hotr, S R P e to
5% | ut

the reagfign TG O ol tRRech vp R Waleh n@ ity o O ko white

solid. Tﬁe Coﬁ@ﬁ\ﬁgpﬁ 15523004/ 385365 (d,3F)eL. Issr(m( 6H) 115705788, 1.41

gani ¢ extracts are washed with brine
(m, 2161007 ) 2HANFFNMEIR (@NIB06ts))edct Hadt @dlWl-t h a sat urat ed
sol ution of aqueous sodi um bi carbonate (3 x 100 ni).
The conbi ned aqueous extracts (pH -9) are washed with

STEP di{Et hyg%f%t Fﬁﬁo&s (3% 191 gﬁépﬂ% @ ivdRbLEAR Bl-omhyotroaptilol5,4-

1"on of % aqueous sol ution of

B]anbdﬁﬁggm %m(ggm d ( 50 nmL). The product |s extract ed
wth di etg%)pether
5

L8] BAERb:)s 461051 Oaaley ARG D1 TR ATPRRLTh ) ! Bromo-
cid
cyclogBHIJ}\g%ﬁﬁver B%%r Qs dfglg Sﬁ%&g&lﬁ%cfl@[@ &.blgBkhdine-2- carboxyhc aci

er’re ressure to give 12 as an
tert- b&gf s (826 Rlgl 0,044 hrinsol@rin MMF (1 ml);ffoumﬁdfbymdémonmf gibogonic

% by NWR spectrosco [ ns t he
acid (g mmmdtsmte, G9&Smme}s) m@%ﬁﬁ)ﬁ@séo uﬁﬂn Enb&e Zb %‘1‘351 gé&er

argon\(jagrqgmtepggrqq%re ple ?’eﬁc%%ﬁ@é ésss%?lg& aﬁdjﬁyen %ﬁrré’dl & s&nﬁ:roxblive

(100\72' ij’&% T} QnifetiohHustAl)10 rﬂlaﬁqe%tmugh a(lmacugn fiipme, Ay be
G 1H NVR (CD30D); 562.

needembissomeﬂzoromc eeids). Ths yeaction mixgre g%n%“mi‘%?,y écgi‘églle’E‘El =
stml%ma%ngg{fmaT& - The rf%tf?)ﬁ\%‘?ﬁn&: %)therflﬁl_l%rgd bk the fllt't:ate c?no'éntrated in
vacuo] Gl;ﬂ:e resﬁ@@’}s SvdBed WAt ) mitface & NdOHI di¢thyl emem (agproximately 5:95,

MS mlz caled for C8H674Br FNa 9382
3X). (I[thm}tmg)hghf welloay sofid pyedugt isdtie é @f 1@%@@;\& rta,ycts require

BROMO- 2- FLUORO- 3- METHOXYPHENYL) - 3-
HPL%RB?JP@%’P%\IATE (13). [0199] Conpound 13 is prepared

usi ng the general two-step net hod of Werenga and
Skol ni ck. (Werenga, W; Skulnic

, H 1. J. O
ALTERSKOE PRGCEDYRE FGR TH SYEESIS OF %CW&%’BHWFS Fh‘é%‘(?fg "‘(%‘%“EQH -
0 is.a r pipette to a mxture
Iso%?f?@?ﬁr%Q%%gg\eﬁfg%% 3 mol ) and oxal yl chloride
i MoT8s1pd @Pe,); (3. 0kigle % tholk)Mordiic Acid or ester ( 2 equiv., 0. 088 mmole)
and NaHCO; solution ( 1M, 0.2 mL, 4.5 equiv.) under argon at room temperature is added to

a stirred solution of 7-bromo-9-cyclopropyl-6-fluoro-9H-isothiazolo[5 ,4-b]quinoline-3,4-
dione (20 mg, 0.044mmole) in DMF (lmL). The reaction mixture is degassed by bubbling

argon through for 10 minutes at room temperature. The reaction tube is sealed and then



m., 42.6 nnnol) at roomtenperature. The resulting
m xture is stirred until an anber solution forns and

wo bsewabsiti on of gas ceases (1 h). The sol utipar/us2004/025365
concentrated under reduceds4pressure to give the
internediate acid chloride as an off-white solid that
is used directly in the follow ng step. [0201] (b)
n-Butyllithium (1.6 Min hexanes) is added to a cool ed

heate dé678 O sol m@{; ]%fo dc)tlﬁ}u'i ﬁ{éyr?.&c%o e@d;géé&n{ﬂ}éﬁon (10-20)minutes).

rrogen nal ona
The reé&ﬁm?m&ture B dowldddy !rodn$ tefnpBatas and diendilergd. Thediltrate is

concentaated  vaeur g et B derseBAIA MBS IE H il MO0 -3
: 0.5) éur];:i( @'@'e ntpc1ﬁ1éa?%c¥ %{d& d}ﬁ%ﬁ %%Esﬁu%%sséfgtlé}gé}ﬂ%reé{gﬁ% oln(;%;c]ep 1S

repeat@é 5tibRsaghd re%ﬁ‘l'tlﬁg 1igBt feWbtieold Y washeOwAAOEAE1 2P ) and dried to
PCT/ US2004/ 02536 58 in nethylene chloride (20 nL) is

affordaleitde commpmadportion to the reaction mxture that has
been retooled to -78 C. The resulting mxture is
allowed to wvarmto 10 C (--30 mn), and quenched with
EXAMﬁﬂa ROGERkS 1 M HidDOORCTHEPREP OEATION OE9-EOHOFROMVIL-&EIBTHOXY-7-
. The reaction mxture is extracted with diethyl
ARYL-QHHISOTP(IBZQLOI@:G BIQYINOTRE-DHWHINFEd or gani c extracts are

é‘f@gﬁg 8%{02@(@ i Gur %fl%ﬁs ?%??‘—%sﬁ% %510%4 %E%lﬁﬂaiﬂé@ 4- d’10nes

o T%%@dfﬁf ERARRSIER G lshaheic saﬁdnevammlabédwunder
(ls)areﬂu d pragssure to give the crude product. This

material is purified by flash colum chromat ography

(eluting with ethyl acetate/ hexanes % 6 v/iv); CO,H
3) to PACHpure 13 pal el: NRad RS | thj{;[

\fied qupgp sta Fo2- ifﬁﬁc@]etlérl
O2Nconpouhd exi sts as aq_gﬁ Net uf e of keto (major) and jgnol
(gn¥or) tautomers at roomrtenperature in CDC13 12

DVSO-d6, and CD3OD. 1H NWMR (CDClS) 1 (t, JHH=
7.0 Hz, keto COeCH2CH3), 1.34 (t, 2_‘(580 Igd@ tenol
CO2CH2CH3), 3.96 (m overl apping keto F
and keto C(O)CH2C02CH2CH3) 4.22 (9,3 ter—70Hz

HR =7-0 Hz, enol o O
. , OHz, enol
:| gas JH H b—r&cssrlz

Br

(
J H-5), 7 47 (d%r J
“8. 5 %g—k = 7.0 Hz,_@nol matic H6), 7. 530('|dd 13
JHH= B5 H, JHF 2 7.8 H, keto aromatic H6)),
12. 6;1ngccpb enol OH). 19F{1H} NMR (CDO3): S -126.3 (s,
enol )y, -125.9 (s, keto). LCVMS 1n/z calcd for
Cl2HL279Br FO4 ([M+) 318; foupd 319 ([M+ H+). HRMBg

2d for CL2H1279Br FNaOf 34( 9801 ([M + Na]):

0]

40 &7917 NasSTEP D. Qir-BETRIYL NH
w VE ’~ - 454(PPh
Br sPYLI OISO VB CVETHYL),; %&%R@(Y L
; [0202] Sodi um hyd®i de (60% i n mner al 0i4Q
1.92 mmol ) is added ortionwi se to a coole

(OICassqution contai ning 13 (669 ny, 1.78 mol), 18
cycl opr opyl



i sot hi ocyanate (500 ,uL, 5.40 mmvol), and

di methyl formam de (5.0 nlL). The resulting m xture was
w@bdosied2d 0 warmto room tenperature with stirpeTgs2004/025365

overni ght (18.5 h). Methyl 55i odide (700 pL, 11.22

nmmol) is added to the resulting solution to give a

precipitate wwthin mnutes. The m xture is stirred

for an addltlonal 24 h. The reaction mxture is

h ) | ut
STEP‘Ab Pgﬁ%ﬁggpgﬁlog% or| r;z %T )féj ext rag%uggu\?\n fg uelt (r)]_\r)|
AOeYHFt Bothsdinkn a@@oma (59125eg, odshmoips addefhslpwlyetotarsabition of
are washed with brine (200 ni), W)ZOO&&T?@S? 1 mol) and
dimetlBPrusSato42@sEh sontgning2-Aeprevanraplsrak! Baldl m
dlmet}gﬁ%l&étea(gf@ alg}g% i@%gfg al Fo%%fae%pgfaﬁffé Ufrfe bQngé Hﬁ’xtﬁﬁqs stirred at 80

material I's purified by f

°C for®AH. UL [SBIRAR %&@mﬁm@e& eddlgtrowbarh tékfiSératie, dﬂuﬂag Iw1th water
acetate 1n nethylene chloride; Rf 0.59) to give 586.0

(500 nfily), fricb&ktsactet d\)ltlﬂfexmesdg x5 00insloo Ehe opmbinsg asganic eyifacgrre dried
over n&:pgcgecs}%@?é@g% ( r%oégled(qﬂde%qglﬂ%)dlﬂresﬁg cg %ﬁleézﬁ%ﬁ'o '231%16@10xy-

3 mtrc%zegz'_% gs §%%%é’?l ;%ocﬁfct {Hdr, sufgftc%(ﬁt ﬁlﬁhtg (99(5")“' by NMR

spectr&¥eoBy) to @sOdirdctd in tHd-ddszy&tlﬁtletep JIHNMR (GDElﬂz54p|8| @, Jur =
aromatic H6), 7.30 (dd, JH H =

2.0 H4 BH, é)C&i{n),t'l e (a-pﬁgrent tof dgiH_@ BvS- 5 1[I|Z|, Jlﬂ_l)— 5. Olg’ﬁ{ %ﬁﬁﬁm’?—& (ddd,
CDC13
Jur ﬂgjiizf; Hz)lél 5= 286%21 2 ”)1]5?](1}21115!i (%W%?agp%@m&ﬁ € =35 Hz,
Ji-n 1@33%2(, ?%(Cgﬁ%( %2611{ cﬁg (9@{ H}]% (%]‘;'vc(lg? lizlzgq@)z C{ 'H) NMR
(CDC%‘) O56H. 6 gd7 _F4%5 5%32@}{3@ 120@ (E fr i;rgtﬂﬁz (aﬁmgﬂ.k(d JC_F =19.5
Hz, C(@) 123]:cchJc_F1=4z§ 6 iz C-9r bqgﬂ:; (dCJ@F 1455, c% E’,d144}3djb,g, C-3), 156.2
e S TS At
CHZd*'%%@W%“ﬂ h431 f ?szzlogszcd \ L+ H%B HR\S
. (01068 A miktufe@on @itk D TOBIFNORH X3S m@a er(Z[em 608,021 mol),
palla&gr;wb%n%%@? dﬁ%gggﬂzgl %%?@R@Td%%lm% i under an atmosphere
of hy%%%@%ﬁkg%b'}fl B0nikifte i MR iNOkdsiNEing -sﬁ]t@lRBﬁ))é\ﬂyAﬂ'orated

Sodi um hydride (60%in mineral oi
to drybigssQuniigy; redua pressizy to givaddeda bpy pibnhis Predickis of sufficient

| ut f 14 (527,
puriteB i KO secpBI0o kg disety PO PeE ety pgp- FRAME

f 5
(CDCIgAgs! @ggggﬁaﬁﬁfzgﬁm @a‘]egnchegé’b{/ﬁ 'gerfpehs éﬁlOQli;Ierdrﬁppmg
H-4 a%at}tlsg%e@ @FRAHS 05 8) Lt i ©18. 0O z,aRDAS GrHLL HIED H-6e IE{?H} NMR
he m Xture is extracted with ethyl acetat
(DB, 132 5169, BT SOBAGRNS: 5607 doks: 358 Ne i fi @
b (75, m f at
Jor oVaBSHR Lo, SRRl pgd—uﬁzaazgﬁg@si#fﬂdé% o RG340 @
Thi t f nt
ses ARG IR B EOGEEE & O O [ LT S v
“mlz cﬁﬁé&tfoﬁ&—)HgFBIU (ogmf)elm fohinBIVER ([BDEFY)). 50.70 (m  2H,

, 1.18 (m 2H, c-Pr CH2), 1.39 (t, J= 7.0 Hz,
3H CO2CH2CH3) 2.63 (s, 3H S

STEP B. PREPARATION OF 4-BROMO-2-FLUORO-3-METHOXYBENZOIC ACID (12).




C113), 3.68 (m 1H, c-Pr CH), 3.80 (s, 3H, OCH3), 4.40

(q, J= 7.0 Hz, 2H, CORCH2CH3), 7.54 (d, J= 8.5 Hz,
wdbhosaramatic H6), 7.88 (d, J= 8.5 Hz, 1H, arpaBEUSI04/025365

H5). 13C{1H NWR (CDC13)56812.4 (br, c-Pr CH2), 14.2

(C2CH2CH3), 18.4 (S-CH3), 37.0 (c-Pr CH), WO

2005/ 019228 PCTI US2004/ 025365 60 60.8 (OCH3), 61.8

(CORCH2CH3), 122.7 (CH, C-5), 123.1 (C-Br, C7), 123.6

1[§ ]75)@ Qﬁﬁ?ﬂé&roﬁ% é?h (4%% 9%%&%92’48%16@%34@ 5?0\{116}18@1) aliquot of
11 (14(3@%'@@){2 Shidhol) ddedto( (M, Ths dpultinChBidnis braehag Wiy 2 glass rod

1879Br NO48 411; found_ 412 ([ M
and stimkd vigakedlyfap0 ° %10 ST RANREGLS of soliwB 36T Wﬂ%ﬁ Mimon

found . 43 P j
in ot ke AR GOAEIT 3 e ETRRE I P - o
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washed with a saturated agqueous
m1xtu1%% Hédt&ﬂat@() *gnditil hedsvortionnfpas deases (rd. h). Thie magtmn 1@1xture is

| ayer is dried over nagnesium sul fat
cooleditodeomrterdparetyre, @n@ﬁ@mr@dqcbeﬁra\q’@dt\qqgl @p@\dgetgﬁzr fst 0mL). The
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8sshiety! vlaﬁl-’&‘@nﬁ) Wiliub - Mdthhxybéﬂlzene
sulfat%q%&g @8@% &%dggrségﬁcﬁﬂr SlsH 8 g|13 b e A

(m
as a bidwn &it. PThiCpbda8)i} of ﬂufﬂi@lemmunm>9é£’/q:by sgquxpscomy)ztg use
1H c-Pr CH2 7
d1rectt§£j£@&@@xggyntlget@@teps f—l@ﬂ\/ﬂ{ %13&@%)95 @ ég}: (sl 3H OCHa;),

6.88 Wg%ﬁfﬁ %logmpr e ?514955_)' 7 oét%trhd i = 10.5 Hz, Joi
=8.0 %Cﬂ? 5"'H§ 113f ﬁJ%(ﬁzo (11=o al’el?[tt Jﬁdﬁ =28.0 it J@Hm SHz, Jur=

.S 10, _Pr, CH2
1.5 HeorH, E—ﬁ?r”EHH}(M)/DR (ﬂD@la) ((mzmz( jC{E8. 3@0‘54;5614@

Jor =? %;og;zg S( QO )81165@{d & Sf (S - g)é L 9?@2%'20@&;336% 9245 @,
N
Jop = ( {%?;&427 C 4). LCMB nn/z caled for C17H1879Br N(}SS

found 428 ([M+ H +). HRMS nt./z . caled
f 401981 (hLBT8 BrMiaQBSpY40i BIBPA) [isformsg by dranyies 2 dition of -

buty ABROS 1 BEePiRoP LT R 4R PRSP 4

| (G- | NG LA te kB @B urb@) 1 58nhEpateTs °€odih|ﬁm
dllsol?}]()%%lgg}e suI %’eﬁ(% ),]A}es%r 953 3 rrg; 0.95 mmol ) is
resul@gifleution i Brr@batt-781Ctfor Simsml QARG fom 16fmin, and then cooled again to —78

di nret hyl formam de (4.0 nL nt ai ni 6
°C. A semtiomof )-bmmcpéd‘momrﬁp@? 2&?}%}/% Q%rg%é%rﬂg’]ﬁi &n;gt i on
tetrahy%lro ?90 th) is’added %op%vlge t@rﬂ?e previous solution over a period of 30 min. -

to give an amber solution. After stirring this solution at —78 °C for 1.5 h, dry ice (~125 g) is
added, and the resulting mixture is allowed to warm slowly (~1 h) to room temperature with
stirring as it degasses. The reaction mixture is acidified to pH ~1 by addition of a 5%

aqueous solution of hydrochloric acid (~500 mL), and the product is extracted with diethyl
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to roomtenperature. The reaction m xture i s quenched
whyooaddi2es on of a 5% aqueous sol ution of hydrechiusb£025365

acid (50 nL) and extractedswith ethyl acetate (100

m.). The organic extract is washed wth brine (50 ni)

and evaporated to dryness under reduced pressure to
glve crude ethyl

ether (@ X H§)§ Sﬁt}u I”[:i% P 8%)5%381002‘?(]&%?9 El%lr\\‘?asg@% G&’tﬁ%rﬁlg Czeq%bgt;ﬂé/ and the
produog g%@ﬁlﬁ it Eﬂ%' sﬁﬁilraft% sc@tﬁiﬂ]@f % dﬂ@%&iluﬁl[%a)rbc&fﬁ’e (3f>ol|®ﬁij)

sol ution of sodi um
The comb@wdb‘qnedls eﬁ(&ﬁ.ﬁs Q)HT@?) a:%e waswlyh digthybetber (% H0jpl.) and
is added to a solutio

ac1d1ﬁ6t1 ﬂpwhﬁo |pI-L;y]C‘py5 addafign Ot ég%etogs solifiomafdydsockiosic acif (50
mL). crh?cﬁ lijslt a9l 8 aﬁﬂf@l&r lbé’%“(% X %‘E)() 91211{)391% %ﬁ} cofbihéd organic

extracts %.{ZEO\%S%&I "w@th Hﬁhg émﬂnamdmed @v&wlnhpdmus mezups{uzl ity and
. Is a

ed as a solid Q ort 40
conceﬁti'alted Imdﬁt md@cedm@ssu@ég gtvedd 2aaBe %n\g]aﬂtqﬁq @n P &l}C
sufﬁcgnf}knr o 9%”/ n@)hel(@g?y ou{SrgsSf:g t5[|0 21%@0?6 g ﬁ{ée[g:xp%lnthetlc step. mp

ydrochloric
168-1 85 Iﬁm)%glb@asgh iod (&, + 00T 368 ORHY) LA ldpfin = 8.5
ion an aqueous solution of 5%
Hz, J}Jﬂwn@cﬂk qH, ar a): |7065((adfo1@ B9 Hzwhistied- (W—Iz,ﬁm.ﬂ‘gé) | TREH) NMR

(DS a7 0 s oSk 0TS B AfcRer 2 BRI, S @
Jors =5&§$1{]r1'é'e@ '?S’Fiéﬁeﬁﬁ L o P e {S?i‘fd&%m?m“‘hgﬁ?m i,

c-Pr

5), 14?‘7@’ & ?Iz_‘%'ﬂb 2k, 157, E’gd OkR)= 263. mz(e 2)3H6. 0% = 3.0 Hz,

CO,HAY BIRBLS @r/4+e)d foF (EHC._%HI‘,FNhﬁs 87é 9&&2 ([M—ﬁ I\é?r%nﬁlurlé 27p 8577
11 67 (br, 1H). 13C{1H} NMVR (DVBO-d6): 511.5 (c-Pr
, 35.1 (c-Pr , 61.9 (OCH3), 107.7, 122. 9)3(CH,
Y4 ki3 -NEBjoxYRARNYL)-3-
STEP €C§§E‘3A]fg‘%é%' @%%f%gm %12%1\1%1 F(Q[(J:()ocHs) 164.5, 171.1
OXOPREPIENAE-@3). 171.2 (br). LCMS mz calod for

S EC I A

S THAN15OR THE
sl s TS SRR STy g mt BTOCD S

k2P Mﬁﬂﬁlmm}d@wﬁ G ISNIS- a@dqi [D' mw [cq)%gl; ture
Comp d 18
contapg@lg;&iJ gsrﬁ(bg, I]‘!% o e @oxa%baﬂ € 1n%§ﬁflé@&ﬁéﬁ%?(2 aOrM 21.3

mL, 4%? 5 %og)nfcsf‘&&ﬁ tér%eratﬁfé< Yihe- res[uﬂ%%%u&iﬁé% stﬁfbdatnlt(bamphmbﬁ solution

a reaction vessel is charged with 17 4
formm,ﬂﬂﬁthé gvalitict bfydak oeasasnildfé (The golption @tqoapgp(gqa@ﬁmngﬁ' r(séuce

pressgnxLy?té glvt_eglflé)gt%%%agel i’oré qﬁ%tgqb osph B)Ef %Iﬁlﬂ% L(ggfl tggl(olglséeél den;ectly in the
follov\é\i%gzs%%?/ 019228 PCTI US2004/ 025365 62

[0201] (b) #-Butyllithium (1.6 M in hexanes) is added to a cooled (78 °C) solution of
tetrahydrofuran (50 mL) containing ethyl hydrogen malonate (5.62, 42.5 mmol) and 2,2°-
bipyridyl (8.2 mg as indicator). The temperature of the reaction mixture is allowed to rise to
~0 °C during the addition of n-butyllithium. Sufficient n-butyllithium (~50 mL) is added

until a pink color persists at ~5 °C for 5-10 min. A solution of the acid chloride (vide supra)



(0.3-0.4 mmol ), and a 1 M aqueous sol ution of sodi um
bi carbonate (1-2 mml). The resulting mxture is

wo pgoadieaeed with mcrowaves at 130 C for 10- 20P@i/0$2004/025365
allowed to cool, and evapsésated to dryness under
reduced pressure. The isolated residues are purified
using preparative HPLC to give the desired products
(95- 99@6purity) The purified products are isolated

in metﬁ)a Aet O %{L 1% g&%ﬁ g gﬁ’e 1%(9‘[151@?0 RO BRMPAM AL that has been

Ion of a 5% aqueous
recoole°d)doU17'8@@ Olfher}}éﬁﬂﬁfg”khﬁdtmre mﬂlcﬂveﬂab mmdo b9 °€\aPoman)i Gt
his process is repeated tw.c IOE 3L
quencmma@ao@‘:solutmn of hydrochlonc a01d (1 M, 100 mL). The reaction

mixtuigig POGRF AL S5 RGN B oL o B R Ry ey e
washeé gé@lg saturated aqueokls solution of sodium bicarbonate (3 x 100 mL), followed by

2, 6-di net hyl - pyridin-4-yl)-6-fluoro-9
brine (100 ﬁﬂl)hd@éd:dw@f fadneshing silfetd, iand eBaparatiedowraler pagpcgdspressure to give

the cridspbafuch T mARIE RDHTAL R el oR it Elon R A Bhe win
ethyl af% ?%39% % (w );%0 EE{‘[Q N Bpere 1|§3a|§|%ale dNadd® dilhatsofdified

B, OHBr ~ NH nBuLi N N
upon stéfllide. Nnpgg-F3R). AT RS tRAcoByenNaiESRs 25nix STEPS igto (major) and

enol @ZEEE} omors Brosh seron e a6 D ISEeh hREHOH oy
Dk P27 Refitzohd B hg CEhH:Ce, 333 AHEL 10 e ol 100
COZCH[%@%) 9%Qﬁf‘b'g@la@&ﬂgfl{emaﬂg,adnolmceﬁmdelmm oxi mat el y

i s added, and the_ caoncentrati Q7n
C(0) QTR L), chialoe -t 56 1 hise COPRELEBRb dric @t & = 1 0 B

solutlonlsf rther d db -
enol o iRl 55 ot inp 4 B ol QBT IEORGRTBRA ] 30 e s~
¢ NVRS
8.5 HW‘Z} a'(:gég%’ %g&;drgigﬁfé M- 5&?% gﬂg% %ﬁ@stﬁz Jxlfh:’ i EES])_%AEO
aroma(tMﬂJS) 7245 (da20 4 )= 8. 5072005+ 0 10R2, 8B CROMSROBUS0 2 53664, Ju 1 =
8.5 Hz, Jiy_r = 7.0 Hz, keto aromatic H-6), 12.67 (s, enol OH). F{'H} NMR (CDCL): 6
~126.3 (s, enol), —=125.9 (s, keto). LCMS m/z caled for CoH1,°BrFO; ([M]") 318; found 319

(M + H]+). HRMS m/z calcd for C12H1279BrFNaO4 340.9801 (M + Na]+); found 340.9797.

STEP D. PREPARATION OF ETHYL 3-(4-BROMO-2-FLUORO-3-METHOXYPHENYL)-Z-
(CYCLOPROPYLIMINOMETHYLSULFANYLMETHYL)-3-HYDROXYACRYLATE (14).

[0202] Sodium hydride (60% in mineral oil, 73.7 mg, 1.92 mmol) is added
portionwise to a cooled (0 °C) solution containing 13 (569 mg, 1.78 mmol), cyclopropyl
isothiocyanate (500 L, 5.40 mmol), and dimethylformamide (5.0 mL). The resulting
mixture was allowed to warm to room temperature with stirring overnight (18.5 h). Methyl
jodide (700 £L, 11.22 mmol) is added to the resulting solution to give a precipitate within
minutes. The mixture is stirred for an additional 24 h. The reaction mixture is quenched by
addition of a saturated aqueous solution of ammonium chloride (50 mL) and extracted with

ethyl acetate (3 x 100 mL). The combined organic extracts are washed with brine (200 mL),



63 STEP B. PREPARATI ON OF 4- NI TRO- 2, 6-LUTI DI NE
1-OXIDE (21) [0211] A m xture of 2,6-lutidine 1-oxide
wd@ 28s5/01902¢9, 110 nmol) and concentrated sul f urpPcr/esiotds/025365
(98% 30 nil) and concentrated nitric acid (70% 12
nil) is heated under reflux for 3 hours. The m xture
is poured into a |l arge excess of ice and extracted
with chloroform (3 x 100 ml). The conbi ned chl orof orm

dried &é}{ré?gcntg%&m 1 Sulfd Sg'r?dje &ﬁteﬁ%ﬁ%d&éé?ﬁbﬂ}é% 8ive des cradud

over gnesi um sul fa Renoval of %he
produch OTNE Rdateti=R isdsurified ey)ﬂrabh enluisolchbmategxiphydelpting with 10% v/v
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X | DI NE
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e Fa s SISIED BB 21 PR e
t 13 f! 58.6 (c-
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Pr CH?CI&yS |((%39%%1/§RQH%)OB&D(&G%)QZ&3@QT mcmt@@(ngébi,@ 4 (d,
Jo-s =29 1z, n@cﬁm 1o§@gquc<c§@@cﬁ£ﬁ51?1 3368 0 ¢ <23 B2 aromatic
C-4), B3 g\gg z arggl%’oc%\& fﬁ-é’{ YE3 628) algadilc- 5) 131.9 (d,

|ng ovef 10 m nut'es,

Jor =49, 5208 gf&u 1]% @f1)4r4€nil (fleJC 2= 18; 511!41: iadometid @3), 126 (d, Jo-r = 253.0
e

appr oxi mat

n 48% HBr (12
Hz, CI) 1@%@?@»6}1266@ Ilﬁé 5t(eN—IQJOS€3H3A—)s of ﬁu(n@KCgﬁ) Q&@pgf,:.ﬁzCHa)—)

LCMSr-],;n%c!@ﬁcgl 19 r]%rﬁ"l\ﬁ?% ?L)fo our Q/I 2 %ﬁw X{Rﬂiﬁ%/z calcd
for cl"ﬁ%"’%%ﬁads %. Stzzfﬁ(é *t)efma 38210274, or 3 hours. The

tire s e0|I fraction of the
distillate is extracted with chloroform (3x10m ). The

nbi ned ext r act d fat
STEP b%(?PE]%Pn‘ ‘quw{qlex%ﬁrﬁa%ﬁ%“s T%E‘OMh'f P(gy\r/(gprlﬁog%%eﬁ\?# alrzed |anean
METHg'EﬁJLp% %%4'691 %MH?%MQJN&L@N#mdA&BbﬁWIQW il the

reac ['arge anount of salt forns. After
f mzmgtsbairmm hyeidEi(60% at minesalodh s bAmGLLEW mReDds pdded

portlo}pstlpgsl.edtlg;gg@ggbl;&og ro%?%@%ﬁ% rlng,,_é gi b (lfgn) dl%:@kmylfi%gial}hl\{% 5?’ nggd) at

room ene}éer%%‘é k%xf) cﬁ%&%&@%@%ﬁ%&k %M[%%i 75h, Wc)ooled to room

tempe%m Qﬁ@&@&cﬁé&mm&% cﬂ‘%&aﬁlﬁatecﬁmqqeﬁmsb]lutgmtqﬂammqmlprg@hlonde
2Min hexanes, 0.6 m, 1.2 mol

(75 rrﬂ()] UThé orixtofe 8 extyaatefowith byl asetah @éi % %gﬁg‘%&e @or?lﬁmﬁﬁl@{gfmc
L
reducdl Bredbure #0cite URAEN 5 RSk tABolid h&his product is of sufﬁc1ent purity (=95% by
NMR spectroscopy) to use directly in the next synthetic step. 'H NMR (CDCl3): §0.70 (m,
2H, ¢-Pr CH,), 1.18 (m, 2H, ¢-Pr CHy), 1.39 (t, J = 7.0 Hz, 3H, CO,CH,CHj), 2.63 (s, 3H, S~
CHs), 3.68 (m, 1H, c-Pr CH), 3.80 (s, 3H, OCHs), 4.40 (q, J= 7.0 Hz, 2H, CO:CH,CHa),
754 (d,J = 8.5 Hz, 1H, aromatic H-6), 7.88 (d, J= 8.5 Hz, 1H, aromatic H-5). Be{'Hy
NMR (CDCl): §12.4 (br, c-Pr CHy), 14.2 (CO.CH2CHa), 18.4 (S-CHs), 37.0 (c-Pr CH),



reaction is stirred at -40 C for 30 mnutes and then
warnmed to -20 T. 2N HC1(1 m) is added to quench the

wo emshiars The mixture is warned to room t enpep@t/usm04/025365
The aqueous layer is colleeted and neutralized using
5M NaOH. NaC (approximately 0.4 g) is added. The
aqueous layer is extracted with THE (3x10 nl), and the
extracts are evaporated to dryness, yielding white
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D net hyl pyrldyl)boronlc acid (5 23 ng, 0.12 nmmol) and
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Sea n"a mcrowave reaction
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utron of

tr®isHeitrel ol B dﬂu)e,d vmﬂdnﬂﬂlyme
mlL) af rﬁomatel%g?nﬁ@?ee ﬁﬂgaﬁfggzﬁlﬁ g is= 55 P e |\/|t—)|z g
chlori @nﬂb)), i Washed V\ath(a saturatef] aql(gqgs solutionsaf S()glung_lp‘car onate (

2.47 2

mL). @be m;gpplc Agyer 1s§1r§ (oaer rppgr? ui@% %&éu?%pgéémgerggduced
pressu%’:&d 6%%@%@&&& Mis nﬁ@nal lpriBi82 by Madh colintAbRiomatography
(cluting itk S ﬁfégmg?@%)ﬁ?ﬂgmﬂfwﬁ@i?@ CPRIBYE- Sel)ld H
NMREDAB)Q 044 1L, Crith, ¥ . i 1 Of FRF 1 BERIE o

| ! 2 3.26 (s, 3H,
ooy SR TR BRI LaI8 88 ey, 30
S(0) brg‘f%]@@cgs“%ﬁ FOBUTYBSTANYL; 72 (3764 mﬁnAfHDR@Flm% NE

utli on: organotin co r.
CO,CRHCHs 258, J A8-5 HaudEL, Eromﬁlmgxygéva(g ¥ A%P%k‘omatm H-
1 Y 4.1
). 2 f{g}j@ﬁéggﬁﬁﬁ qﬁfg(br 33161L3RHT 13,976, b BB |
cozéﬁdéﬁg%sh ‘(E-PP@H})' ALAFIONCH)PET.1 (DEH), 2 ) dERahbnEHy)s 118.9
epar ed usi ng t he two- st ep proce U{ &?ﬁc(%‘ Ee@& C8a)

(C- 3)pr:zezz$ (Lid) §-5) |<1|2él9y(C— r, &7, kzgg{gsﬁq 30.0 O 58 (C
14830 Scrbr 8! 4.0 ReSlcrsRiES! b4l (br, C-8(0)-CH:, C-2), 1746 (C=0, C-
4). LCMS m/z caled for Cy7H1s BrNOsS (IM]") 427; found 428 ([M + HY). HRMS m/z
caled for Cy7H s BINNaOsS 449.9987 ([M + Na]"); found 449.9977.

STEP G. PREPARATION OF 7-BROMO-9-CYCLOPROPYL—8—METHOXY—9H—ISOTHIAZOLO[5,4—
B]QUINOLINE-3,4-DIONE (17)

[0205] (a) Anhydrous sodium hydrogen sulfide (Alfa Aesar, 53.3 mg, 0.95 mmol) is
added in one portion to a solution of dimethylformamide (4.0 mL) containing 16 (158.1 mg,

0.37 mmol) at room temperature. The resulting solution is heated at 50 °C for 1 h and



Substituted Quinolones. U S. Patent 4,945,160, July
31, 1990). Because fornmation of 1-(4-
whymsowe2st-t ri but yl st annanyl pi peri di n-1 -yl ) et heaUs2005025365
reversible, this conmpound istused imrediately after
isolation (wthout purification) to generate
1-acetyl -4-tributyl stannyl -
1,2,3,6-tetrahydropyridine. The isolated crude
0,
o D R s R O S s P P 0B of a 5%
aqueo% ﬁblﬁtﬁbr( efhydrehtorieepid (60 mIgiaué ekﬂnamtetdi witle etﬂlybaiatate @e0anl).
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“c RN K 'si;%:”%ﬁ Lo el élralg%ﬁté?mﬁﬁ' biedo
(CH, dgrsisﬂé gﬁl n’ a ﬂ{ﬁg c’ontgilllrzl?? dl%ﬁﬁ) rre g:ng%' 14653

(C-OCHL )Y 6£p£1 AN %@ﬁ@l@ @)1Q7mz)(br)p LEMLP i/ Db absll fok @mﬂqf BiNJD;S
,of "hexanes (100 , and collected pq%bpltratlon

(IMInHi6s formd 569 M- ﬁnﬁﬂem wircealcdrine Coitb UBN:NeOpb 88987 ([M

ash col um WO 2005/ 019228
+Na ]ﬁcﬁﬂ“ﬂgﬁégﬁ?@%ses 66 chromat ography (eluting with 10%

nmet hanol in nmethylene chloride, Rf 0.50) to give pure
26 as a yellow solid (98% puri tg; by HPLC). np 243-244
STEP IE, GEHEWEMWQBEKA&TDN Qf ?YCEQPRQ)PYL-&MEQ{% -7-ARYL-

oo Pl (0 DAl 50 7 2 (1 2%,

Sfd)zzgzgcﬁpeﬂﬁd 18@%@@&@%@%@%&%@&@ 17 and aryl

111
boron(cmcld1 KR @pf) borpnggsteg ai—yilkml)u F = 6.0 Hz,

q H- 8 08

AP Sl oS ey e Yoshd lsvs;]lwge%sv&r‘é? Lz
mmolR ﬂﬂ&hﬁf&rﬂamﬁ@\@ 1Y @étfaaas;v@@mrsn dehg),col l ected at
tetrakis(triphenylphosphine)palladium(0) (0.01-0.02 mmol), the desired boronic acid or ester



room tenperature indicated that two confornmational
i soners were present. LCM5 n:/z caled for
wE2dsih 8ed303S ([ M +) 399; found 400 ([M + H]) .pEt/B84604/025365

mz calcd for C20HISFN3Na@S ([ MtNa] +) 422. 0951,

found 422.0951. STEP C. PREPARATI ON OF

7-(1, 2, 3, 6- TETRAHYDRO- PYRI DI N- 4- YL) - 9- CYCLOPROPYL- 6- FL

UO?O 9H- | SOTHI AZOLQ 5, 4- B] QUI NOLI NE- 3, 4- DI ONE ( 27)
(0.3-04 0218&? %3{? ?}M‘Qqu%gué go}ut%llr@"so&u%cdgﬁ&{a}e (152 6561 Yhel

an~aqueous solution of hydrochloric acid

resultlﬁéSthul% iQirPdd)atédwith nieoolahesat ¢80 aF f6010626 miy; atlowed to cool, and

solution. After 22 h of heatjin the so e(p
evapona‘eadmv duynessdeder iedunse Prosress dhe 15011%%{ gg?‘%ﬂ?ée p‘in%ﬁl using”
d
preparifVa LG g%%ﬁ&*@%ﬁ%ﬁ%é‘? gt Bobdel S The pBAidd olhes are

1solateﬁ%|s eat ﬁﬂs Biyd Ednveitéd foaRe covespetiing h)?drwiﬂ(mde(smts(bﬁ @ddmon ofa
, and dried in vacuo to give 27 as.a yellow s

i d
5% aq(laﬁfyosphmpn of hydregdla)c a%foﬂzwrd b svepogRbions S¥F REESS ¥ defeatcd
(DMSO-d6/ acetic acid-d4 (5:1 v/v)): 31.19 (m 2H, c-Pr
twice.cHp) . 1.29 (in, 2H c-Pr CH), 2.72 (In, 2H,
NCH2CH2), 3.33 (m 2H, NCH2CH2), 3.54 (m 1H, c-Pr
CH), 3.80 (m 2H NCH2CH), 6.21 (m 1H NCH2 .8
EXAMPIES. PHEPARATANOF9)CYTLOFROP /- (%ﬁDsPAF%RWPIN%%éL){g%JORO‘
[ acet v)): 5-121.4 (s).
9H48%¥bé9%§%aﬁﬁg‘dm% ﬁ%ﬁg‘%\%@@g}(ﬁm +) 357; fotlI;Iﬂ nd 135[3584
CahReh & ENBiNaE9B- azolo[5,4-
(F\%O?ﬁ@gcldﬂﬁﬁl I‘ﬂ(fggund 38}%)95(,)%473%\% 2005/ 019@ b
blquirRht BSR4 (225 SaFepBad Dosymimes, WitlHbp ARrietacapme set fort
(RAC) - 7- (6- AM NO- 5, 6, 7, 8- TETRAHYDRONAPHTHALEN- 2- YL) - 9-

belowEyCL OPROPYL - 6- FLUORO- 9H- | SOTHI AZOL] 5, 4- B] QUI NOLI NE- 3,
4-DI ONE (31) NaBH3CN Br ~oa}zN®- 2. nB81_: Boc) 20

)\/\/BL;;HNE é% BocH 0 0@3@ 0 }@Eﬁ b S 1 EQ%CN ' 6B
Ha, d/C N Bro. NaNO,,
NPREFREATP-ON OF

1oRAC) - TERT- BUT\igL(ﬁ» BROVD- 1, 2, é A TETRAHYDRONAPRTHAL EN-
2- YL) CARBAMATE (29). [0219] (a)

(N )-6-Bronp-1, 2, 3, 4-tetrahydrongphtfal en-2-ylam ne is

prepared from 6- Brono- 3, 4gdi hydto-/H napht hal en-2-0

(28) via a general procedurescrti bed previou
S

Br N NH
B(OiPr)s A
nBuLi
-40 C Pd(PPhz)s o5
DMF, NaHCO,

STEP A. PREPAMTION OF 2,6- LUTID]NE 1-OXIDE (20)

[0210] A solution of 2,6-lutidine (19, 23 ml, 200 mmol) and 50% hydrogen peroxide
(15 ml) in glacial acetic acid (100 ml) is refluxed at 110 °C for 3 hours. The solution is then
concentrated in vacuo at 40 °C to approximately 60 ml. Water (20 ml) is added, and the
concentration process is repeated three times. The concentrated solution is further dried by
lyophlizer overnight, yielding 26 g of 2,6-Lutidine 1-oxide (20) that contains approximately
10% acetic acid. "H NMR (300 MHz, CDCL) 6 2.52 (s, 6H), 7.15 (m, 3H). MS, m/z 124
(M+1), 247 (2M+1).



for the reductive am nation of ketones using NaBH3CN

as reducing agent. (Borch, R F.; Bernstein, M D.;
woroosnio2bd D. J Ani. Client Soc. 1971, 93, 289%cR8624009/025365

The purity of this materi& (brown oil) was >95% as

determ ned by 1H NWMR spectroscopy, and was used

W t hout further purification. 1H NVMR (CDC13): 31.45

(br, 2H, NH2), 1.56 (m 1H, H3), 1.98 (m 1H, H 3),

Stee B PRpe AT QeI e b MRRE 1,0 E0R D, % 7T 1 T

3@1 1} 'ﬁft&)e  F2%% hftl%n@]l—oﬁdé) (26z15 gH 10|'I|ﬂﬁlb1) a?ldz;ﬁnc(emrated
overTapping H5 and . 13C NVR CDClS% %Sf 8 i
sulfuri &3 (98%,480, mB 2n& c@@lelﬂt;rate:d gl)tnc a8d §/0%,3RomD) ds heptedpndgi T
for 3 h(()% thrfe Ezggxtuglpég pg % é}@ a(llargg ngf %éZe %&'—éx)t&ct%g witlid®idtoform (3

gﬁ? S8tS dx Qad2BrviNt o s?)ﬁﬁml hpdragide
x 100 égﬁﬁ?%ﬁ)ﬁl dr&ﬂ% 0220]g tf(r%;s:%‘ t ent rbu}?[l?%l 1():Sa onat e ld
and wdté&rAnd arieg ovét. 1ﬁeﬁgnbmnml splfete. Retieyplefdhei Y_ﬁl]"t éﬂ—? PUEE yerw_)yv soli

dded
snive ) eitdne rogan @S ke B SR L. Y 2 B K6/1208 (=, 2H).

al ns
r +}reeny- t et rahydr onapht hal en- 2-yl ani i ne
MS’“%%E@%@JH‘@,’ Qgﬁ)@% %IT?DII\? and triethylamne (1.1 nL, 7.89
rmmol ). After stirring at roomtenperature for 19 h in
air, the resultin er soI on is diluted with
STEPGTEPREPHMEOEIQIF&W@%C%? %;@ ed with a saturated
a ofli %i&leéhL&ﬁﬂéi 1( 2 g, 50 nirhdl), peitladided
@éi%dﬁ&‘%?ﬂﬁ%ﬁe and VO 2005/ 019228

charcd%?{r J0bISBA ) QR a6 a6ifl (2w pormetbencl 2 Wrphds Bydipgrapted under
reduced pre retq e.the title ¢
pressxly@(élIuOm) og(glf f(gllfoumgﬂ%ﬁ% fé,ro%?naillg%p%p( agunggfﬁm%g >]§? /P?dlféwed

ﬁt?:ﬁé’d ’ﬂ&dr wRhinglsktk further dried
v MR A sossons, ot sient

by lyogm yichiling5. S(gsof Qnino, GHIB\)@)le (22) Egntgmnglq.pprqlp@jately 15%
1H, W3 5 1
acetickdett)) | %{M@@g 60019013),9% & ql@ 9,3§|s ’@)4@35% éz% giém) 243
0 Hz,

]i 16.5 Hz, 5. 1H, H 1), 3.94 (br, 1H,
(PM-Q: 58 (br, 1H NH), 6.91 (d, J= 8.0 Hz, 1H, H-8) 722
(m 2H, overlapping H5 and H 7). 13C NMR ( CDC13):

527.1 (CH2, C-4), 28. 44&@@3}3 28.7 (CH2, C-3),
STEP B5 PREPATZION DR 4-BRONS-D 353 79. 4 (Q(CH3) 3)
11321%] ﬁ%@%ﬂe&gé lS' %@ A Qﬁmg,co\@r 10%1%11u@s (164, ml@tlﬂé of 4-amino-

P8R 137 8 (C 4a), 1
2, 61 N%)z 1%0&@@@1@@ 6d nﬁmol) mmmm mly pip19) c3§glowed by

CAH7 +

cooln@ﬂd?—]% °C8 1A s@lutumgqf sopipm ylltrgtg 4 ggg&ét@,\ﬁz’r mf) A%gdedfyg" ly. The
letL};l‘;L{EFS C?_IEKZKJOQ for I Pour, 288 tﬂeﬁll\&larm@ BN 9 tenprituiB. for 3
hours( Fﬁ@m&ﬁﬁg Isailgf\ﬂddﬁ Thé oll, flacherT ETRANET e i exdrapiedivashgitgyoform
(3x1(]m]2 Ehdc ATiRad-RAbrcks e ripd W@aﬁ&?%é%ﬁ" ngs’lltratlon the

0% &l ahli& Windi] the pH reaches 7.
B e
A larP@ Eutﬁo@ﬁt%(f BAIR RS aIA‘fﬁed fibmition, ths fittpikiseanceptratsd @ud dgied, yielding
4-bromo-2 6 1ut1d1ne (23) oll\{u{H NMR (300 MHz, CDCl3) 6 2.82 (s, 6H), 7.5 (s, 2H). MS,

m/z 186 and 188 (M+1).

STEP E. PREPARATION OF 4-(2,6-DIMETHYLPYRIDYL)BORONIC ACID (24)



M; Myaura, N. J. Og. Chem 1995, 60, 7508-7510.)
The crude product is purified by flash colum

wa@ boosoaegr aphy (el uting with 2% (v/v) net hanobCT/0S2004/025365
met hyl ene chloride; RT 0.4% to give pure

(rac)-ter2-butyl[6-(4,4,5, 5-tetranet hyl [1, 3, 2] di oxabor
ol an-2-yl)-1, 2, 3,4 tetrahydronapht hal en-2-yl ] car barmte
as an off-white, crystall|ne solid. nmp 53-54 C.

([QZlé%@@%gﬁfl hiégajee f%i( &2%9‘) gg_%%d%g)to a %olﬁéon of 4-

bromo?' g)lutgﬂng (423( @Q 6g ‘i“{ﬁiﬁoﬁ ahtf trﬁ&);ﬁ_oﬂz)l bor?litél(é)lﬂ%(]jr)dﬂ 1\]2. ﬁiﬁlol) 51;1
solutlohlb;f tcﬂuéhel-(li 6 rﬂ]l)i,ancﬂ-lT II)F (0. rglj ovprr 10 rm.q at HAQ) undergh eéqﬂn he

reac’nog 1sgst].q§ed aiFI40 |_§ ﬁ(rdSOfnglg%(s gnglﬁjg‘n V\&’Iggh 328 E]I\/él\ﬁ %Scfil wl) is

e i 3}@1‘119 d forroorattgm @a’m}e ’IZI& attmeous
B2 K N 0 T A B e B R W
layer istéollkciebifand Gitraiz@d usnTgSM IﬂaﬁH SeChepey oxnggtel?y 0.4 g) is ddde e

aqueoQIQeQiB%%(%@c@épglﬁé Iﬂ‘ %32)51,9 L{n]é a(nétlzle ?’Efaf%@ evaé}_r%t% th %;;Z )
st A SRS . Eabe o i, o

d6)62C5'@C6H)"72ﬂ(%2HBM3§ (0/m1152 QdHT)- +, 37% 315 ([M -
C5H702" + CH3CN| +, 1009, 274 ([M - C5H702]+, 82%, 257
([M - C5HLoNO2] +, 729 . WD 2005/ 019228

%{E Bec IS4h -DINREPARASMRONN G YL)-6-FLUORO-9H-
STEP F(p) géﬁgf@é% NoLéﬁ go7 G B PN AP T HAL EN 5. YL)- 9
ISOTHIAZOLO[ 5,4-B]QUINOLINE-3,4-DIONE (25)

CYCLOPROPYL- 6- FL | NE- 3,
4[031161\&% mixgyre P@?ﬁ‘zﬁf’mﬂa{l{’?&n?ﬂ 5&@5&1’% téﬁﬁg’%& e
dloxolsj) gua 192 %‘f@l fRER Dz(gﬂﬁr}f bHPE&b&!‘}Hdt@ @8 hanglCal s 1141281) 4-(2,6-
Dlmeiﬂ@@)yﬁdﬂ%or&nd 8ad r(rm:%)mg 0 12 mmol) and Pd (PPh3)4 4 mgg in a solution of

DMF :jlegxrbakl Y r I (Sé(lpﬁgﬁr; il ngl? E ZA | %Q(ggx';/r%{% rethlcgl \;@siel with a
stirrer’ gﬁl%irﬁhligo\k’ﬂfl hgl thé ﬂﬁkﬂt{f@ i® hﬁ%’ﬁl@{ﬂéﬂ & 10860 180 °0.fa&61D minutes.

Spar ge argon gas and irradiated with
The récE60RAGBSWEDbYLO- MSr Tike atacton mixtuzds Gjteretigad thesfilfrgteng

evapo%?cﬁ%ﬁ%?bkﬁéﬁmﬁaﬁ%&%&%ﬁ@&s‘g {of SRl UPRR! AhiSher
300 MH

o35t IFAEH %ﬁa%W@8?§§?%d5°F%W§%W<T i

DMS@&EBIIaﬂ K] (eh 450 GHEg),i 15 (sm Bt-0iER), Gttt & ﬁlmngzjy,o],w (s, 2H,

o LS A 5 B Sl B s SR R BB .

ion; this process is repeated once. The product
m/z 3i820$<£3§1'ed further wwth water (2 x 10 nL) and dried in
vacuo to give

EXAI\/,([I{LgZ) @&{%Is’iRASFliI(gI}I/ b s (f 336 S oREopY L -0 A 3. & dicB¥8sva.-6-

TR A 0 L

(93% urlby by HPLC t he renai | ngOmaterial is
opriopyl - 641 uoro Gk F
hlq olm{|52§ ]qU| nol i 3
5 3 CRBOD (t27 T v NS% e
CH2), |1.21 (m 2 cNPr .48 (s, 9HN )3),A
1.76 1H, H3), \ H-3), 2.68 (in, apH,

H8), 2.86 (m 2H, 0|+4) 3268 (m 1H, c-Pr CH), 3.12

(m 1H H




1), 3.94 (m 1_H, H2), 7.11 (m 1H, aromatic), 7.20
W(g.Lnlm/iH’ a{'on?t'%’p{ﬁrzl (m 1H, aromatic), 7.92 (m
sarapat i c) . NVR ( CDC13/ CD30D (12: 1pe1/u$20
C: S -123.8 (s). NWR speesra coIIected(at roon1$205@5y5
tenperature contai ned broad, unresolved signals. LCMV5
mz caled for C23H28FN304S ([Mi) 521; found 522 ([M +
H +). [0223] (b) In air, a solution of hydrogen

chloride in acet]
Step Ay BBRARIRN 3 TPS 5 3‘@5#‘*#?’%%“&% ?ﬁ?gggﬁ?%?fym "
E&%l% 'egz)u 242 hﬁBtﬂzgcoM[p@Q;)dstcﬁé toxic (Buck, B.; Mascioni, A.; Que, L, Jr.,

ccloro 6-fl uoro- 3, 4-dj 2,
Vegha ad})oy dwo {]'h&mt ﬂcvcaZﬁO?o [.755 AP eroli3adY 4 q@.dycflege)éges clt:?edéc‘rhereln) 1-@4-

hydroxmjl tr(]ﬁuélgaqiﬁ%y t {pglg dr Oﬂgﬁf z}nlgﬁé: e a)f (i &%ﬁ%ﬁ%@-s{eﬁ brékedure

Sreci pi

descnb%ﬁﬁ?e%ﬁou\éﬁf(ﬁlaym @UtL%§hé§f<1 adei; Sblﬁlﬂe@efr MhE. Brparaiiom opEertain 7-

rogen Ide.” After st h
Substi I atlone, BB, Bet 4.4diob; Tt ﬁg@g@@%ﬁ%ﬁ%ﬁt@ T a-

e BT B g
1mme(#i1%g%1&a s Qlati Wlﬁloﬁ@ﬁl!tﬁ’ﬁéaﬁo@) t% eﬁm‘aﬁe 13@06(}9—1%‘1bumylstaymﬂy
ySIS) as a ye ow po 7-
1,2,3 @@ﬁah;ﬂlrbﬂﬂhvlﬂll(emmteds@'udg ma@ya}zlf ppﬁ?le@p]y %es ?1@[;&)
bt DR EillekeeflAa
chrom@gg@)aph_\zl(e@{ljl V}% %/ 3no i Tﬁgg e 1%_|141 %EI%@% (IﬂﬂmﬁctRfe)) to
give th(eéléle pj‘ocil%t 651&810?2011 | Hy N’l‘fl_lﬂi)(l(}l_DIC?g,% 0N 5 GJ89 (i|1_|‘i- 41?}'_;1, B\l)lB 33
(m, 6EB- Big 1.50 (I&LBH fué)m 09@ 3H7moqcaﬂ3)ga3g(m, qu;t 3. ﬁggy 2H, H-
e el o g b
tempeH% Hed e cnbg(f {n b 1i ref, WNBEt#6 coffdrtional isomers
s el hdg

spectra coI I ected at t
were et fIﬁ‘Zﬁ\/IS bﬁ/@aﬂcd ftﬂrlCQﬁﬁ)shN ‘8 g4l E41i§)gdrﬁ/%§ﬁ{42# ﬂjﬁ

for C23H20FN302S ([M+) 421; found 422 ([M+ H +).
HRMS , nlz cal ed for 023H20FN3NaOZS ([M + Na] +)

4
Ay T
cycL %ggi%%@emgf ROUGRAITO[62 4] 2- K| RYRICDING- 24P EE 20Ny )
e T e D e s«
b]qulryoslgxre%ng gg)ng ﬁ;‘,l @b'o‘r ﬁlgq) %ﬂnﬁ’ﬁdlpm a‘égtyl A-tributylstannyl-1,2,3,6-

tetrah&hﬂéﬁg%ﬁwm ﬂng,acz% a{rﬁom sdsiabyis{triphemyiplosphing)ptadium(0) (16.0
065 mmol e% in

mg, Octidirming, &l Bime WVﬁWWF éﬂﬁéﬂ@éf Qs ‘1918?%@93 apd irradiated.

with mlcrowc)wes ?gj qu I8 X ions at 130 °C). (For cross-coupling experiments
described previously using C with conventional thermal heating, see: (2) Laborde, E.; Kiely,
J. S.; Culbertson, T. P.; Lesheski, L. E. J. Med. Chem. 1993, 36, 1964-1970. (b) Kiely, J. S.;
Laborde, E.; Lesheski, L. E.; Bucsh, R. A. J. Heterocyclic Chem. 1991, 28, 1581-1585. (©)
Laborde, E.; Kiely, J. S.; Lesheski, L. E.; Schroeder, M. C. J. Heterocyclic Chem. 1990, 28,
191-198) The resulting yellow solution is evaporated to dryness under reduced pressure (~6
mm Hg, 60 °C). The recovered solid is dissolved in a mixture containing 10% methanol in
methylene chloride (10 mL), precipitated via addition of hexanes (100 mL), and collected by
filtration. This process is repeated once. The product is purified further by flash column



amne (0.15 nL.) under argon at roomtenperature. The
reaction tube is sealed and then stirred in a

wore@sowaye (100W 90C) until conpl ete as noni t ecepUSHY4/025365
LCMS . The reaction mnixtwee is filtered and the
filtrate concentrated in vacuo. The residue is
dissolved in a mxture of DM CHC13: MOH (1:8:1)
and precipitated by addi ng diethyl ether (1-2 m).

chroma;’frgﬁl; gpfg’r(%gl%zlg |V\I{1 ed 5 g&% %gr)fe{ é&%o?ro&e,]ﬂj?gsoﬂb @ive pure 26

ol _244°C, ! Cl,/CD;0D (12:1
A oo

viv), 5@@@?5?1 :vrd th zrf;tcerrdmapi gﬁ‘r(ma%,ad-l)r CHIRE. 1,5,(@th¢@)01{3)
ed and anal yze ma
2,65 (o R NGk 6 (B Bl CEkanEL B L e O 6 1P
CH,CH), 7.88
NCH g NGO -1 e AT B0 fmy T, NCHLCED

@, JuSE. <FH9\H1 Rid1dneR11N),18.094dY. ik 6225] HA K| qmuo@med% sy °F{'H}
- cyclopropyl - 7- subst i t ut ed- 6- f | uor o- 2- net hanesul f |
NMR (@DOXLTL0D (i2hy whvd,- S@J’Cr) of - hEL 8 (0. a NBEK §PIEOSIPY ‘gaé
t
room é&g%ﬁ%ﬁc%ﬁ% tyo &P%f?ggg% na| 1s%§rg %Kr&f& ﬁ%sér?t7 Lgi‘MSéS m/z caled

for CZ@&L&%W&Q 394. @LAkIO { (o m]zomsmaalcd for

5365 72 rre hanol (5 m) is stirred
CyoH FrENA0gH (Mt NadOn22d9p ér farad €22.9%% - m xture is
evaporated to dryness in vacua. The resulting residue
was washed with 2% acetic acid. The remaining solid

SR ALESk PP FHIIOE Dy D)= ICY O QBRBIPE]. %, BLUORO-
Smpégﬁ)%?\hg Oﬁgﬂngg?’gne, (Y) is collected and dried in
9H-1syﬁﬁmLo@gAM?QﬁNememmmE2Fm N- AND O ALKYLATI ON OF

: [S(}g.lr %%&%@%@7 g) &%m@ is dgs%gl % i@ﬂn an ué'éus
solut1?rhﬁt§p§ rcg: éo(ncc): Gaé?d (BUR08 D n‘ﬁf)qn %ﬁ%lnd paitbalg: J0PCLed g‘-ivéﬁl amber

séquentially to a solution of
solutlbr?' oA ht@zoh efkdatial,ahesdl¥nt (Qrefidvedroder raguced pressure The residue

thyl f de (20 nl) te tu h
is drsso[bgzlm mge? ;rerngtrrnﬁ_r) znqi ttrated §¢ glg t7 %]?ho %@t (ﬁf aty it OX%dI-EO ﬁr‘he
precqﬁa%ﬂ% d} é%((f (2%'}) ?’ﬂfah oeﬁ\qrx\@te& ertﬁ.l]vgagerr (%'%) 10 ﬁr!ﬂgi aTn)H @ried in vacuo

acetate (
to give 27 as a yellow sohd (98% purity by HPLC). mp >241-242 °C dec "HNMR

(DMSO-dg/acetic acid-d4 (5:1 v/v)): §1.19 (m, 2H, c-Pr CHy), 1.29 (m, 2H, ¢-Pr CHy), 2.72
(m, 2H, NCH,CHy), 3.33 (m, 2H, NCH,CH,), 3.54 (m, 1H, c-Pr CH), 3.80 (m, 2H,
NCH,CH), 6.21 (m, 1H, NCH,CH), 7.87 (br, 1H, aromatic), 7.91 (br, 1H, aromatic). PrH}
NMR (DMSO-dg/acetic acid-ds (5:1 v/v)): §-121.4 (s). LCMS m/z caled for C;gHi6FN302S
(IM]") 357, found 358 ([M + H]"). HRMS m/z calcd for C13H16FN3NaO,S ([M + Na]h
380.0845; found 380.0847.

ah%q%cted at




The conbi ned organic extracts are washed with brine
(100 nL), dried over nmagnesium sulfate, and
weyaporated under reduced pressure to give ni Xear/es2004/025365
the desired 0- (B, mpjor) e6and N-alkylated (C, minor)
i sot hi azoqui nol ones. The m xture is separated into the
i ndividual 0- and N-allcylated products by col um

chr omat ogr aphy. EXAMPLE 9. ADDI TI ONAL COVPOUNDS OF
FORMULA | AND FORMULA || [0227] The foll ow ng

conmpounds shown in Table | are nmade by the nethods
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STEP A. PREPARATION OF (R4 C)-TERT-BUTYL(6-BROMO-1,2,3,4—TETRAHYDRONAPHTHALEN-2-
YL)CARBAMATE (29).

[0219] (a) (*)-6-Bromo-1,2,3,4-tetrahydronaphthalen-2-ylamine is prepared from 6-
Bromo-3,4-dihydro-1H-naphthalen-2-one (28) via a general procedure described previously
for the reductive amination of ketones using NaBH3;CN as reducing agent. (Borch, R. F.;
Bernstein, M. D.; Durst, H. D. J. Am. Chem. Soc. 1971, 93, 2897-2904.). The purity of this
material (brown oil) was >95%, as determined by '"H NMR spectroscopy, and was used
without further purification. "1 NMR (CDCls): §1.45 (br, 2H, NHy), 1.56 (m, 1H, H-3), 1.98
(m, 1H, H-3), 2.47 (dd, J=16.0 Hz, 9.5 Hz, 1H, H-1), 2.82 (m, 2H, H-4), 2.93 (dd, /=16.0
Hz, 4.5 Hz, 1H, H-1), 3.16 (m, 1H, H-2), 6.92 (d, /= 8.0 Hz, 1H, H-8), 7.22 (m, 2H,
overlapping H-5 and H-7). *C NMR (CDCls): §27.8 (CHy, C-4), 32.5 (CHy, C-3), 38.9
(CH,, C-1), 47.0 (CH, C-2), 119.3 (C-Br, C-6), 128.7 (CH, C-7), 130.9 (CH, C-8), 131.4
(CH, C-5), 134.3 (C-8a), 138.2 (C-4a). LCMS miz caled for CioH2BiN ([M]") 225; found
226 (M +HT").

[0220] (b) Di-terz-butyldicarbonate (575.7 mg, 2.64 mmol) in methylene chloride (5.0
mL) is added in one portion to a solution of methylene chloride (7.0 mL) at room temperature
that contains (rac)—6-Bromo-l,2,3,4-tetrahydronaphthalen-2—y1amine (591.6 mg, 2.62 mmol)
and triethylamine (1.1 mL, 7.89 mmol). After stirring at room temperature for 19 h in air, the
resulting amber solution is diluted with methylene chloride (25 mL), washed with a saturated

aqueous solution of sodium chloride (2 x 50 mL), dried over magnesium sulfate, and
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solid. The purity of isolated 29 was >95%, as determined by '"H NMR spectroscopy, and was
used without further purification. mp 107-108 °C. '"H NMR (CDCl3): 61.45 (s, 9H,
C(CHa)s), 1.70 (m, 1H, H-3), 2.04 (m, 1H, H-3), 2.55 (dd, J=16.5 Hz, 8.5 Hz, 1H, H-1),
2.84 (pseudo t, J= 6.5 Hz, 2H, H-4), 3.05 (dd, /= 16.5 Hz, 5.0 Hz, 1H, H-1), 3.94 (br, 1H,
H-2), 4.58 (br, 1H, NH), 6.91 (d, /= 8.0 Hz, 1H, H-8), 7.22 (m, 2H, overlapping H-5 and H-
7). *CNMR (CDCly): §27.1 (CHy, C-4), 28.4 (C(CHa)s), 28.7 (CH, C-3), 35.6 (CHz, C-1),
46.0 (CH, C-2), 79.4 (C(CHs)3), 119.6 (C-Br, C-6), 128.9 (CH, C-7), 131.0 (CH, C-8), 131.5
(CH, C-5), 133.3 (C-8a), 137.8 (C-4a), 155.3 (NHCO,). LCMS m/z calcd for C15Hz0BrNO,
(IM]") 325; found 311 ([M —~ C4H; + CH;CN]", 22%), 270 (M — CH,T", 81%), 267 (M -
CsH;0, + CH;CNT', 43%), 226 (M — CsH;0,]", 100%), 209 ((M - CsH1oNO,]", 94%).
STEP B. PREPARATION OF (RAC)-TERT-BUTYL[6-(4,4,5,5-TETRAMETHYL[1 ,3,2]DIOXABOROLAN-
2-Y1L)-1,2,3,4-TETRAHYDRONAPHTHALEN-2-YL]JCARBAMATE (30)

[0221] The title compound, 30, is prepared via palladium-catalyzed cross-coupling
reaction of 29 with bis(pinicolato)diboron using known procedures. (Ishiyama, T.; Murata,
M.; Miyaura, N. J. Org. Chem. 1995, 60, 7508-75 10.) The crude product is purified by flash
column chromatography (eluting with 2% (v/v) methanol in methylene chloride; R;0.41) to
give pure (rac)-tert-butyl[6-(4,4,5,5 -tetramethyl[1,3,2]dioxaborolan-2-y1)-1,2,3,4-
tetrahydronaphthalen-2-yl]carbamate as an off-white, crystalline solid. mp 53-54 °C. 'H
NMR (CDCls): 61.33 (s, 12H, OC(CH;),C(CH3)20), 1.45 (s, 9H, C(CHs)3), 1.73 (m, 1H, H-
3), 2.06 (m, 1H, H-3), 2.64 (dd, J=16.5 Hz, 8.0 Hz, 1H, H-1), 2.88 (pseudo t, J= 6.5 Hz,
2H, H-4), 3.12 (dd, J= 16.5 Hz, 5.0 Hz, 1H, H-1), 3.97 (br, 1H, H-2), 4.58 (br, 1H, NH), 7.07
(d,J=8.0 Hz, 1H, H-8), 7.54 (d, /= 8.0 Hz, 1H, H-7), 7.56 (s, 1H, H-5). BC NMR (CDCls):
524.8 (OC(CH;3),C(CHz),0), 26.9 (br, CH;, C-4), 28.4 (C(CHs)s), 29.1 (br, CHy, C-3), 36.3
(br, CH,, C-1), 46.1 (br, CH, C-2), 79.3 (br, C(CHa)s), 83.7 (OC(CH;),C(CHz),0), 126.3 (br,
C-B, C-6), 129.0 (CH, C-8), 132.1 (CH, C-7), 134.9 (C-4a), 135.4 (CH, C-5), 137.8 (C-8a),
155.3 (NHCO,). LCMS m/z caled for C21H3,BNO,4 (IM]") 373; found 359 (M — C4H; +
CH;CNT, 21%), 318 (IM — C4H71%, 37%), 315 ((M ~ CsH70; + CH;CNT', 100%), 274 ([M —
CsH,0,]", 82%), 257 (IM — CsH1oNO2]", 72%).
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[0222] (a) A mixture containing 7-bromo-9-cyclopropyl- -6-fluoro-9H-isothiazolo[5,4-
blquinoline-3,4-dione (8) (31.8 mg, 0.090 mmol), 30 (68.0 mg, 0.182 mmol),
tetrakis(triphenylphosphine)palladium(0) (7.2 mg, 0.006 mmol), dimethylformamide (1.5
mL), and a 1 M aqueous solution of sodium bicarbonate (360 L, 0.360 mmol) is sparged
with argon gas and irradiated with microwaves (5-min irradiation at 120 °C). The resulting
green, gelatinous mixture was filtered and evaporated to dryness under reduced pressure (~6
mm Hg, 40 °C). The recovered residue (orange oil) is washed with diethyl ether (10 mL) to
give a yellow solid. This material is dissolved in a mixture containing 25% methanol in
chloroform (2.0 mL), precipitated via addition of diethyl ether (10 mL), and collected by
filtration; this process is repeated once. The product is washed further with water (2 x 10
ml) and dried in vacuo to give (rac)-tert—Butyl[6-(9-cyclopropyl-6—ﬂuoro-3,4—dioxo-2,3,4,9—
tetrahydro-isothiazolo[S,4-b]quinolin—7-y1)-1,2,3,4-tetrahydronaphthalen—2-y1]carbamate asa
yellow solid (93% purity by HPLC; the remaining material is 9-cyclopropyl-6-fluoro-9H-
isothiazolo[5,4-b]quinoline-3,4-dione). 11 NMR (CDCl3/CDs0D (12:1 v/v), 50 °C): §1.10
(m, 2H, ¢-Pr CHy), 1.21 (m, 2H, ¢-Pr CHy), 1.48 (s, 9H, C(CHs)3), 1.76 (m, 1H, H-3), 2.10
(m, 1H, H-3), 2.68 (m, 1H, H-1), 2.86 (m, 2H, H-4), 3.08 (m, 1H, c-Pr CH), 3.12 (m, 1H, H-
1), 3.94 (m, 1H, H-2), 7.11 (m, 1H, aromatic), 7.20 (m, 2H, aromatic), 7.71 (m, 1H,
aromatic), 7.92 (m, 1H, aromatic). '*F{'H} NMR (CDCly/CDsOD (12:1 v/v), 50 °C): 6
—123.8 (s). NMR spectra collected at room temperature contained broad, unresolved signals.
LCMS m/z caled for CosHasFN304S (IM]") 521; found 522 (M + HID.

[0223] (b) In air, a solution of hydrogen chloride in acetic acid (1 M, 1.8 mL) is added
at room temperature to a solution of methylene chloride (0.6 mL) containing (rac)-tert-
Butyl[6-(9-cyclopropy1—6-fluoro-3,4-dioxo-2,3,4,9-tetrahydro-isothiazolo[5,4-b]quinolin—7 -
yl)-1,2,3,4-tetrahydronaphthalen—2—y1]carbamate (11.4 mg, 0.022 mmol). A yellow
precipitate begins to appear within minutes of addition of the solution of hydrogen chloride.
After stirring the mixture at room temperature for 18 h, additional methylene chloride is
added (2 mL). The precipitate is collected by filtration, washed with methylene chloride (4 x
5 mL), and dried in vacuo to give pure 31 (97% purity by HPLC analysis) as a yellow powder.
mp > 257-258 °C dec. 11 NMR (DMSO-ds, 60 °C): §1.21 (m, 2H, c-Pr CHy), 1.29 (m, 2H,
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2.90 (mMK, 1&ah, 3 T@dQe=17. OHz 60Hz 1H H-1), 3. 46 (rn 1I—I H-2), 3.57 (m, 1H,
c-Pr CH), 7.25 (d, J= 8.0 Hz, 1H, H-8), 7.37 (s, 1H, H-5), 7.39 (d, J=8.0 Hz, 1H, H-7), 7.93
(d, Jur = 10.5 Hz, 1H, ITQ H-5), 8.01 (d, Ju_r = 6.5 Hz, 1H, ITQ H-8). Yr{'H} NMR
(DMSO-ds, 60 °C): §—123.3 (s). NMR spectra collected at room temperature contained
broad, unresolved signals. LCMS m/z calcd for CpH20FN30,S ([M]+) 421; found 422 (M +

H]"). HRMS m/z caled for Cy3HaoFN3NaO,S ([M + Na]") 444.1158; found 444.1152.
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Exav¥LE6. BrBe Mk A2obF 9-cYCLOPROPYL-6-FLUORO-7-(2-(PYRIDIN-2-YL)ETHYNYL)

ISOTHIAZOLO[5,4-B]QUINOLINE-3,4(2H,9H)-DIONE (Compound 60)

(32)

[0224] Pd (PPhs)s (4.5 mg) is added to a stirred solution of 7 -bromo-9-cyclopropyl-6-
fluoro-9H-isothiazolo[5,4-b]quinoline-3,4-dione (23 mg, 0.065 mmole) in DMF (ImL),
followed by the addition of 2-ethynylpyridine (2 equivalents, 0.13 mmole) and diisopropyl
amine (0.15 mL.) under argon at room temperature. The reaction tube is sealed and then
stirred in a microwave (100W, 90°C) until complete as monitored by LC/MS . The reaction
mixture is filtered and the filtrate concentrated in vacuo. The residue is dissolved in a
mixture of DMF: CHCls: MeOH (1:8:1) and precipitated by adding diethyl ether (1-2 ml).
This process is repeated three to five times. The resulting solid, 9-cyclopropyl-6-fluoro-7-(2-
(pyridin-2-yl)ethynyl) isothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione, is washed with water to
remove salt.. The product is dried and analyzed. HPLC may be needed to obtain adequately

pure product.

)

EXAMPLE 7. PREPARATION OF 9-CYCLOPROPYL-~7-SUBSTITUTED-6-FLUORO-9H-

ISOXAZOLO[ 5,4-B]QUINOLINE-3,4-DIONES

O O O 0
F F
L LT
R N7 R N~ O
. A
X Y
[0225] A solution of a 1-cyclopropyl-7 -substituted-6-fluoro-2-methanesulfinyl-4-oxo-

1,4-dihydro-quinoline-3-carboxylic acid ethyl ester (X) (10 mg, 0.023 mmol), hydroxyurea (3
mg, 0.039 mmol) and 1,8-diazabicyclo[5,4,0]undec-7-ene (DBU) (6 pl, 0.04 mmol) in
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dryness in vacuo. The resulting residue was washed with 2% acetic acid. The remaining solid
(9-Cyclopropyl—7-subst1tuted—6-ﬂuoro-9H—1soxazolo[5,4-b]qu1nohne—3,4~d10ne, (Y)is

collected and dried in vacuo.

EXAMPLE 8. PROCEDURE FOR N- AND O-ALKYLATION OF ISOTHIAZOLOQUINOLONES
o o0 O ORg o o
F F A F
| NH —— | N+ I N-R
R; N Ry NS Ry N S
A A = A c A

[0226] Cesium carbonate (0.25 mmol) and akyl halide (0.10-0.50 mmol) are added
sequentially to a solution of isothiazoloquinolone (A) (0.10 mmol) in dimethylformamide (20
mL) at room temperature. The resulting mixture is stirred for 18 h. The reaction mixture is
quenched with water (100 mL), and the product extracted with ethyl acetate (3 x 150 mL).
The combined organic extracts are washed with brine (100 mL), dried over magnesium
sulfate, and evaporated under reduced pressure to give mixtures of the desired O- (B, major)
and N-alkylated (C, minor) isothiazoquinolones. The mixture is separated into the individual

O- and N-alkylated products by column chromato graphy.

EXAMPLE 9. ADDITIONAL COMPOUNDS OF FORMULA I AND FORMULA II

[0227] The following compounds shown in Table I are made by the methods
disclosed in Examples 1 to 8. Those of ordinary skill in the art will recognize that the
procedures and starting materials may be varied in order to obtain the compounds disclosed

herein.
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ExamPiig 103 AntnaicRoMh 0 ACTRITY dF CompouRDNOMEE INvENTIBN. M O 5,
m' ov~xo0oNboSte, ,ti oo, >03rno7?rn
r (9328] "Bhe. angipigebialragpvisy thth@cony(pounds of the invention may be evaluated by

a number of methods, including the following visual minimum inhibitory concentration (MIC)
assay. This assay determines the minimum concentration of compound required to inhibit
growth of a bacterial strain.
MINIMUM INHIBITORY CONCENTRATION (MIC) ASSAY

[0229] Whole-cell antibacterial activity is determined by broth microdilution using
conditions recommended by the NCCLS (see National Committee for Clinical Laboratory
Standards. 2001. Performance standards for antimicrobial susceptibility testing: 1™
informational supplement. Vol. 21, no. 1, M100-S11. National Committee for Clinical
Laboratory Standards, Wayne, PA). Test compounds are dissolved in DMSO and diluted 1:50 in
Mueller-Hinton II broth (Becton-Dickinson) to produce a 256 pug/ml stock solution. In a 96-well
microtiter plate, the compound solution is serially two-fold diluted in Mueller-Hinton II broth.
After the compounds are diluted, a 50 pl aliquot of the test organism (~1 x 10° cfu/mL) is added
to each well of the microtiter plate. The final test concentrations range from 0.125-128 pg/mL.
Inoculated plates are incubated in ambient air at 37°C for 18 to 24 hours. The organisms selected
for testing included laboratory strains S. aureus ATCC 29213 and E. coli ATCC 25922 (strains
purchased from American Type Culture Collection, Manassas, VA). The minimum inhibitory
concentration (MIC) was determined as the lowest concentration of compound that inhibited
visible growth of the test organism.

[0230] Compounds 104, 106-117, 119-153, 155-159, 161, and 163-250 shown in Table I
were tested in this assay and found to have an MIC of 1ug/ ml or less against at least one of the S.
aureaus and E. coli. Certain preferred compounds disclosed in Table were tested in this assay
and found to have and MIC of 100ng/ ml or less against at least one of the S. aureaus and E. coli,
and certain more preferred compounds were found to have and MIC of 10ng/ ml or less against at
least one of the S. aureaus and E. coli.

[0231] Table I below shows the minimum inhibitory concentration required to kill S.

aureus and E. coli cells for several compounds of Formula L
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32 0.007 0.06
33 0.007 0.003
34 0.125 1
35 0.03 1

EXAMPLE 11. CELL VIABILITY STAINING WITH ALAMAR BLUE

[0232] To determine whether the microcidal effect observed against S. aureus and E. coli
is specific to bacterial cells, compounds are screened for cell viability effects on several human
cell types.

[0233] Optimal cell density is first determined by plating cells in a 96-well plate standard
sterile tissue culture plates in 100 pl media, 10%FBS at six cell densities from 500 cells/ well to
15,000 cells/ well. A cell free well containing only media is used as a control. Cells are
incubated at 37 °C in a 5% CQ, incubator for 24 hours. 10% culture volume (10ul) of Alamar
Blue (Biosource, DAIL1100, 100mL) is then added. Cells are incubated at 37 °C in a 5% CO,
incubator and read in a Victor V plate reader, 544nm excitation, 590nm emission, at 3, 4, and 24
hours after the addition of Alamar Blue. The cell number vs. change in fluorescence is plotted
to determine linearity of signal vs. cell number. The optimal density varies between 500-15,000
cells/well depending on the specific cell type. The optimal density is selected based on the
highest number of cells that is still in the linear response range.

Determination of Compound Cytotoxicity

[0234] Cells are plated at optimal cell density in a standard sterile tissue culture 96 well
plate, and incubated at 37 °C O/N in a 5% CO, incubator. 12 to 48 hours post-plating media is
removed. The cells are washed 1 or 2 times with 1X PBS and replaced with fresh media
containing the test compound in 1% DMSO. 24 to 72 hours after addition of compound, the

media is removed, and the cells washed 1 to 2 times with 1X PBS. Fresh media containing 1/10
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volunigyofzAlamar Blue istthen added. Plates are incubated 4 hours at 37 °C in a 5% CO,
incubator and read in a Victor V plate reader, 544 nm excitation, 590 nm emission.

[0235] Compounds are diluted to 20 micromolar in 1% DMSO and media and screened
in duplicate to obtain single concentration cytotoxicity data. Eight concentration points from
0.78 micromolar to 100 micromolar, run in duplicate, are used to determine cyctotoxicity CC50
values. Cells with 1% DMSO and media are used as a negative control, compounds having a
known CC50 against a particular cell type are used as po§itive controls.

[0236] The change in fluorescence vs. concentration of test compound is plotted to
determine the cytotoxicity of the compound.

[0237] Sample media conditions, optimal plating densities, and positive control
compounds for two cell types screened are presented in Table I1I.

[0238] Preferred compounds disclosed in Example 1 to 7 exhibit CC50 values greater
than 10 uM against each of the cell lines listed below. Other cell types that may be used include
but are not limited to Balb/3TC, CEM-SS, HeLa, HepG2, HT-29, MRC-5, SK-N-SH, U-87 MG,
293T, and Huh-7. More preferred are compounds with a CCs; value greater than 50 uM. Most

preferred are compounds with a CCsg value greater than 100 uM.

TABLE 11

Cell Line Media Plating Density | Positive Control
CHO 1. F-12 Nutrient Mixture (Gibco | 7,000 cells/well Terfenadine CCsg=
(Chinese #11765-054) containing 10% 43-6.5uM

hamster ovary) | FBS, 1% Pen Strep, 1.5 g/L
Sodium Bicarbonate

2. McCoy’s 5a medium, 10%
FBS and PS/GlIn

Hep 2 Minimum Essential Medium — 7,000 cells/well Terfenadine CCsy=
(laryngeal Alpha Medium (Gibco # 12571- 3-5 UM

carcinoma) 063) containing 10% FBS, 1%
Pen Strep, 1.5 g/L Sodium
Bicarbonate
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[0240] 5 grams of A.M. is dissolved in 5 ml of 2-hydroxypropanoic acid and 15 ml
polyethylene glycol at about 60°-80°C. After cooling to about 30°-40°C, 350 ml polyethylene
glycol is added and the mixture was stirred well. A solution of 17.5 g sodium saccharin in 25 ml
purified water is then added. Flavor and polyethylene glycol g.s. (quantity sufficient) to a
volume of 500 m] are added while stirring to provide an oral drop solution comprising 10 mg/ml
of AM.

Example 12B. Capsules

[0241] 20 grams of the A.M., 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams
lactose, 0.8 grams colloidal silicon dioxide, and 1.2 grams magnesium stearate are vigorously
stirred together. The resulting mixture is subsequently filled into 1000 suitable hardened gelatin
capsules, comprising each 20 mg of the active ingredient.

Example 12C: Film-Coated Tablets

[0242] Preparation of tablet core: A mixture of 10 grams of the A.M., 57 grams lactosé
and 20 grams starch is mixed well and thereafter humidified with a solution of 0.5 grams sodium
dodecyl sulfate, and 1.0 grams polyvinylpyrrolidone (KOLLIDON-K 90) in about 20 ml of water.
The wet powder mixture is sieved, dried, and sieved again. Then 100 grams microcrystalline
cellulose (AVICEL) and 15 grams hydrogenated vegetable oil (STEROTEX) are added. The
whole is mixed well and compressed into tablets, giving 1000 tablets, each containing 10 mg of
the active ingredient.

[0243] Coating: Ethyl cellulose (0.5 grams, ETHOCEL 22 CPS) in 15 ml of
dichloromethane is added to a solution of 1.0 grams methyl cellulose (Methocel 60 HG.RTM.) in
7.5 ml of denatured ethanol. Then 7.5 ml of dichloromethane and 0.25 ml 1,2,3-propanetriol are
added. Polyethylene glycol (1.0 grams) is melted and dissolved in 7.5 ml of dichloromethane and
added to the cellulose-containing solution. Magnesium Octadecanoate (.25 grams), 0.5 grams

polyvinylpyrrolidone, and 3.0 ml of concentrated color suspension (OPASPRAY K-1-2109) are
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tif0244p (i’ﬂ.S bra¥as iethyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxybenzoate
are dissolved in about 0.5 L of boiling water. After cooling to about 50°C, 4 grams lactic acid,
0.05 grams propylene glycol, and 4 grams of the A.M are added while stirring. The solution is
cooled to room temperature and supplemented with water for injection g.s. giving a solution
containing 4 mg/ml of A.M. The solution is sterilized by filtration and filled in sterile containers.

[0245] (ii) 100.0 g of an acid salt of an A .M. of the invention is dissolved in boiling
water. After cooling to about 50°C, 37.5 grams lactic acid (90% by weight) are added while
stirring. The solution is cooled to room temperatutre and water is added to 1 L. The solution is
sterilized by filtration and filled in sterile containers.

[0246] (iii) 5.00 g of an acid salt of an A.M. of the invention is dissolved in boiling
water. After cooling to about 50°C, 2.20 grams lactic acid (90% by weight) are added while
stirring. The solution is cooled to room temperature and water is added to 100 ml.

Example 12E. Gel

[0247] A compound or salt of the invention may be formed as a gel for topical
application.

[0248] A gel is prepared by suspending A.M (0.2 g — 5.0 g) in benzyl alcohol at room
temperature. A mixture of hydroxypropyl cellulose (2.5) grams and demineralized water (q.s.
100 g) is added to the suspension with stirring.

Example 12F. Cream

[0249] Phase I contains Sorbitan monostearate (2.0 g), Polyoxyethylene (20) sorbitan
monostearate (1.5 g), Synthetic spermaceti (3.0 g) Cetyl stearyl alcohol (10.0 g) and 2-
Octyldodecanol (13.5 g). The phase I mixture is heated to 75 °C, stirred and mixed.

[0250] Phase II contains A.M. (1.0 g). Phase Il is added to phase L, stirred and
suspended.

[0251] Phase III contains Benzyl alcohol (1.0 g) and demineralized water (g.s. 100 g).
Phase III is heated to 75 °C and added to phase II. The cream is mixed intensively and cooled
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Example 12G. Sprays

[0252] The active compound solutions or suspensions prepared according to Example
12D can also be processed to sprays. For this purpose, for example, a 60 to 90% active
compound solution is mixed with 20 to 40% of the usual propellants, for example Nj, N,O, CO»,

propane, butane, halogenohydrocarbons and the like.



14, ~NNNOXCr ,~ |-~
0jli yili ' OONVLI OM

t"nnmao~~M Il v 7x O. Uv

WY

4 WVt M XVX~~V' ~v X~VWVW~Xt I
w O~

V]

o]

N
O~ NOd ti = 0OON
U N o ~! dl N oo

[
x~om~ UH -, [eUHVJ Nldi] ~w 7 W Ux ro U
r-0 F Z. J~4_Xi tlil4 Ip~n-~-V~Q NO
MV~u6xtI.~ooo é>aAmoTrn.octi.~
aca Uz\ O2\ o z~ 0Oz~ 0Zm Y LL \ /
CL/\ILMS/\\fzxz FZz~ m ONNNV\D2005/019228
b vM" NN”MI-t~w
q

PT US2004 025358 robdedY

~m

(0

~~WQ| ¥ I (11 4 b~

cp pC GO Nb MO. h%vd\/ICCB\IvC ~~[] ~"x ~+H M ..
I

-:MV "v0 "N | 00 QW
. N-R;
T N A’

R7 A3 I 1
Rg

bV
N |

Formula |

or a pharmaceutically acceptable salt thereof, wherein

Ay is 8, O, SO, or SO,;

R; is hydrogen, or

R; is Ci-Cgalkyl, Cy-Cgalkenyl, Cy-Cealkynyl, C3-Creycloalkyl(Co-Cacarbohydryl), Cy-
Creycloalkenyl(Co-Cycarbohydryl), aryl(Co-Cycarbohydryl), or Cs-
Ceheterocycloalkyl(Co-Cacarbohydryl), each of which is substituted with 0 to 5
substituents independently chosen from halogen, hydroxy, amino, cyano, nitro, C;-
Caalkyl, C-Cjalkoxy, C)-Cyhaloalkyl, Ci-Cshaloalkoxy, mono- and di-C;-
Caalkylamino, Cy-Csalkanoyl, C(-Cyalkylthio, =NORq, =NR g, ~-O(C=0)R,y, -
(C=0)NR R 1, -O(C=0)NR (R},
-(C=0)OR g, -(C=0)NR;9OR 1, -NRo(C=0)R |, -NR o(C=0)OR,,,
-NRo(C=0)NR 1R 2, -NRo(C=S)NR|R}3, -NR;oNR|,R 5, -SO;3R o, ~(8=0)0ORy,,
-SOzR 13, -SONR R, and -NR[oSO;R3; where Ryg, Ry), and Ry, are independently
hydrogen, C-Cialkyl, or aryl, and Rz is Ci-Caalkyl or aryl;

Rs is hydrogen, halogen, hydroxy, amino, cyano, or nitro, or

Rs is C-Caalkyl, C,-Cyalkoxy, or mono- or di-(C,-Cy)alkylamino, Cy-Cyalkanoyl, Cy-
Caalkylester, C-Chaloalkyl, or C,-Czhaloalkoxy; each of which is substituted with 0
to 3 substituents independently chosen from hydroxy, amino, halogen, oxo, Ci-
Cqalkoxy, Ci-Cshaloalkyl, C,-C;haloalkoxy, and mono- and di-C;-Cyalkylamino;

Ry is hydrogen, halogen, hydroxy, amino, cyano, C)-Csalkyl, C1-Cialkoxy, mono- or di-(C;-
Cyalkylamino, -SO3R 9, -SOzR g, or -SO,NR 1oR;;where R ;g and Ry carry the

definitions set forth above;
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X ;Lé a%)éen)st, -CH,-CHl,-, -CH=CH-, -(C=0)-, -(C=0)NH-, or -C=C-, and

Ra 1s C3-Cealkyl, Cs-Creycloaalkyl, C4-Creycloalkenyl, a 7-10 membered bicyclic
saturated, partially unsaturated, or aromatic carbocyclic group, a 5-6 membered
saturated, partially unsaturated, or aromatic heterocylic group bound via a carbon
atom when X is absent or —CH,-CH,-, or bound via a carbon or nitrogen atom when X
is ~-CH=CH- or -C=C- or Ra is a 7-10 membered bicyclic saturated, partially
unsaturated, or aromatic heterocylic group bound via a carbon atom when X is absent
or —CH-CHz-, or bound via a carbon or nitrogen atom when X is -CH=CH- or -C=C-;
cach of which Ry is substituted with 0 to 5 substituents independently chosen from (i),
(i), and (iii); or

R7 1s XRyp, where Ry is phenyl substituted with 1 to § substituents independently chosen from
(1), (i1), and (iii); or

Ry is XRp where Rp is phenyl fused to a 5- or 6-membered heterocycloalky! ring containing
1 or 2 nitrogen or oxygen atoms, where Ry, is substituted with 0 to 3 substitutents
chosen from (i), (i1), and (iii); where

(1) is chosen from halogen, hydroxy, amino, cyano, and nitro,

(i1} is chosen from C;-Cgalkyl, C,-Cgalkenyl, Cy-Csalkynyl, Ci-Csalkoxy(Cq-Cqalkyl),
mono- and di-(C;-Cy)alkylamino, C;-Cyhaloalkyl, Ci-Cshaloalkoxy, Cs-
Creycloalkyl(Co-Cycarbohydryl), C3-Creycloalkyl(Co-Cacarbohydryl-O-), Ca-
Creycloalkenyl(Co-Cycarbohydryl), aryl(Co-Cecarbohydryl), aryl(C-Cyalkoxy), Cs-
Csheterocycloalkyl(Co-Cycarbohydryl), heteroaryl(Co-Cycarbohydryl), C;-Cealkylthio,
=NOR g, #NR o, -(Co-Csalkyl}(C=0)R 0, -(Co-ChalkyDXC=0)R ,,
~(Co-Caalky ) C=O)NRoR 1, ~(Co-Caalky YO(C=OINR R,
-(Co-Caalkyl)(C=0)OR 9, «(Co-Cqalky)NR ;o(C=0)R;,

“(Co-Caalky)NR ;o(C=0)OR;, -(Co-Caalkyl)NR )NR ;R 2, -(Co-Cyalky)N=NR,3,
~(Co-Caalky)SO3R 10, -(CoCaalky)(S=0)OR g, -(Co-Caalky}SO,R 3,
~(Co-Caalky)SO2NR 6R 11, and -(Co-Cialky)NR10SO2R 3; and
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[0228] The antim crobial activity of the conpounds of

the invention maybe eval uated by a nunber of nethods,

i ncluding the following vidahl i nimuminhibitory

concentration (MC) assay. This assay determ nes the
(lityi im chason ConCeDR k,atC-eD) R, -SOIMN uid-IERA vaeketi, isThidjalkyl, C;-

growt f abacterlal strain. M N MUM | NH Bl TORY

By CnEsirterpamtaikwikot@atkel) aryl(Co-Coalkyl), and
a L@l t|V|ty|s determ ned by broth
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dilute 50.in Miell nII
(Bect ok BRIEgHT 64 ﬂﬁ-xga&e@ pgigOgf ek et Cr
sol uti Ofhaldalkoky 96;- @?Alkan Heh F plate, the conpound
solution_ is serlallytvvofol uted in

Ag is nifeeqner-GRsapberel | broth.  Aft er t he conpounds ar e

[ t he,. t est .qrk ism(_I x 106
R s BIILE i et ) MRl Baphy b e pRSR 3T £ o1
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plates are i ncubated in

afﬂézlg % | nocul at ed
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o SRS ST D5, SRA BB oG TR Trom
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nass m ni mum i nhi bitory concentration
(‘NP q}i}aéj‘ﬁﬁé?@?’ﬁ’%m&s the | owest concentration of
R L r
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18 Slibgituq.fﬁs.mdamd‘llﬁi}ﬁ deers fromvhai ageahyldeody, am@roe cyano, nitro, -
L(fé@?p in this assay and found to have an M C of 1g/
’l ess against at |east one of the S. aureaus and
ECoaohl,.C,Qepmlldd, m2m4@fk%ﬁy1e@2@ﬂnm0@, A 36,95 4.0 By cloalkyl(Co-

Table were tested in this assay
Cqalkyl), Cs-Creycloalkyl(Cy-Caalkoxy), mono- and di-(C;-Cy)alkylamino, C,-

Czhaloalkyl, Ci-Cshaloalkoxy, and Cy-Caalkanoyl.



and found to have and M C of 10Ong/ m or |ess against
at |least one of the S. aureaus and E. coli, and
certain nore preferred conpounds were found to have
and M C of 10ng/ nil or |less against at |east one of
the S. aureaus and E. coif. £0231] Table Il bel ow
shows the m ni mum i nhi bi tor1§/ concentration required to
kill S. aureus and E. coli cells for several

2. cAmpaipadsd of Fératutulla | . WO 2005/ 019228
PCTI US2004/ 025365 144 API -0003 PCT 144 TABLE I
COMPOUND M C S. auReu$P M ®@ERscoli  (ug/nm) (ug/m)
32 0.007 0.06 R83_MH0O% 0403 34 0.125 1 35 0.03 1
EXAMPLE 11. CELL T\?NSTAI NI NG W TH ALAMAR BLUE
[0232] To det erymi i the m crocidal effect
observed agai nst S. aqﬁ\reus and E. Pcoll ks specific to
bacterial cells, corrpounds are scriéé or cell

otaphéhﬁ&éuh&é’llyeicﬁﬁﬁﬁlﬁe M)t HEMSF alhdpdipan Cell types. [0233]
Optimal céll density is first determ ned by plating

At is §&),158.0n S82:96- vvel | plate standard steri I e tissue

100 g %:BS i X | .
R is el B bRk ote8e g G eoismefi of by ekpionace
Aack bl whictes wWitstitug@niah 0ith g sQﬁHtNuéﬁ%qh@epbﬁdéﬁﬁ/G ¢h&&ndFrom
control Cells are incubated at 37 Cin a 59

At Brdrpes apunch g, nteyd cdellipe, wsmanend digGi-§sadkylamino,

AL1100, 100ni) is then
Aaaca et T Bt o 37 cin & o6 e

Rs is hy drogbathatogamdydeng, amim, ¥ambosr Mr@loatte reader, 544nm

R« C:ﬁ: { ﬁg @POnm em ssion, at_ 3, and 24 hours
5 18 CarCeaaliovt: (e -Gralkory o nagmoas AiatC B%@ékyim@%é?mcmlhmﬁ s,
C@%H&?este’i’ ol @zq‘lraﬁ)%ﬁ@n% ¢ SC{EIIaR)tafk% v e%&*ﬁ@&ﬁlcmsn&lbsmuted with 0
nunber . e optinma

linearity of signal
dedssubstityents @Qc}tﬁaﬁmmlﬁl@ﬂ} ﬂSmOQﬁx oxgedrhimbyedlbgen, oxo, Ci-

ndi h P pe The  qpt.i nal .
JEREDRY Vel LR ebatbbafipe it Rongnass Gibet iogpminos
R is hg@bbén, th t ine n - or di-(C)-
UL, B B B v
&redalleylamind, afOdpi.i-RebR oed -S@eBidRy i n* a standard

. tissue culture 96 well plate, and incubated
RTISX%{/‘Q‘&E/‘J’g ONin a 5%C® incubator. 12 to 48 hours

XIQQB&ﬂt?'C&IzL(DIQrITEﬁH@CHS -(Ce0PYgd=0TNE- erlCscangd washed |
times with 1X PBS and repl aced Wi th fresh media
Ra é%(ﬁrgﬁ@ékﬁgct fRecyckostkyddrpownaloptirenylos DNBmengheredbiggelic

ROMF e P ohGlan L0400, & 81'}'{88&‘&%ocycﬁc group, or a 5-6 membered

saturated, partially unsaturated, or aromatic heterocylic group bound via a carbon

atom when X is absent or —~CH,-CH;-, or bound via a carbon or nitrogen atom when X
is -CH=CH- or -C=C- or a R, is a 7-10 membered bicyclic saturated, partially
unsaturated, or aromatic heterocylic group bound via a carbon atom when X is absent
or —CH-CH>-, or bound via a carbon or nitrogen atom when X is -CH=CH- or -C=C-;
each of which Ry is substituted with 0 to 5 substituents independently chosen from (i),
(11), and (iii);



nmedia is renoved, and the cells washed Ito 2 tines
with 1X PBS. Fresh nedia containing 1/10 WO
2016/ 019228 PCT/ US211114 /112 5 3 6 5 145
APl - 0003- PCT vol une of Alamar Blue is then added.
Pl ates are incubated 4 hours at 37 Cin a 5% C02
i ncubator and read in a Viétdbr V plate reader, 544 rim
excitation, 590 rimem ssion. [0235] Conpounds are
Ry is XIRA,WiRde R i2Phdil C4BBMURL with 186 DMBRi@BEs RRb&hRALy chosen from
screened in duplicate to obtain single concentration
cybatibenéd (ifly; cdat a. Ei ght concentration points from
: 7 1,.C O : icrenmolar., run in duplicate, ..
Ry is R SIER DTSR 0 a5 L S eyl ke iRy e Roncaining

Cebl 8 nitkdgden bYo DMBO atuneh, MidietR AlssubdR@e@Svilh 0B UbYRutents
control, conpounds having a known CC50 against a
p&oss (TPay (Ve 8D and (hid); #hefcused as positive control s.

() i9&Rkn £ %g@%gﬁhpng?% HARRS EERECantinGOfiGeNt rat i on of

est conpou ermne t
(ii)ciytcgpsm_nifo:im ¢ 16Falkhie c@Tn]mqmmd,d ci-cmnysairgl(:j@lqmg{@-cqalky;),
condi ti ans, .opt. )l at i n nsities, apd positive
AR g1 b By Gl a4 ReBRE Gre
. J r g _
O o ool (R RaRb Aty A LE A SRR RS e
t Gancloakantlbgeal wetbobpdii)odryt(Ne-Ceedrbollyidndy akyil@teCialkoxy), Cy-

LRt Rl o Uy tin BB s bR T e i i,
HINORy0, MR 5 -(GECMISHYCLORT o MEC,- CEIRT 0@BD)RYN- G, MY €
preferred are conpounds with a 0 'val ue greater than

56:almD(VESINR pRet elCodaaliy BOCETRBNR 08 1 mik (Co-(GalBEH A Cr &) QB 1o, -

Q0 gM | LAl dia Plati
A R D B P T ol R St ' ™
NCaatlyt ANKENREG R of -@QT akkdy ) BN b, -@_@Hﬁﬁﬂ@‘ﬂjmﬁf{ﬁ-}cﬁw I@Io-:
(Chinese #11765-054) containing 10% 4.3 - 6.5
AN S S K. FEECIalBB RGNS r iy Caalig DG OLNBoR wrnd -(Cr

i . y's ba nmedium 10% FBS and PS/d n
gte%ﬁg'ib%pﬂ%@oﬁa.é%@o b

R I'mum Essential Medium - 7,000 cells/well
(T esrche seandiirove “OB90-(€=)Rar WigRa) orABPRR,, Meldhr & RY, (ECPCRalltyl, C;-

SGR> donBytCa Cah, YT heiocas BakbE ek D) 200 aed). ad
e IS2ROAC0ARAG

where each of (i) and (iii) is substituted with 0 to 3 substituents independently

chosen from halogen, hydroxy, amino, cyano, nitro, oxo, ~-COOH, ~-CONH,,
Ci-Cyalkyl, C;-Cqalkenyl, Cy-Cyalkynyl, C;-Cyalkoxy, C;-Cqyalkoxycarbonyl,
C;5-Creycloalkyl(Co~Cycarbohydryl), Cs-Creycloalkyl(Cy-Cialkoxy), mono-
and di-(C,-Cs)alkylamino, C;-C;haloalkyl, C,-Czhaloalkoxy, C»-Cialkanoyl,
and phenyl;



146 API-0003- PCT EXAVPLE 12. PHARMACEUTI CAL
ONS [0239] Exanpl es 12A through 12G a )
Wlez’%m’@? of pharnmaceuti cal .orrp05| tions cont a}’ﬁpﬁ]ézoomb;ms

t he conpounds of Fornmula I. '¥he abbreviation A M

stands for an antimcrobial conmpound of the present
API-gooy@@n on. Exanple 12A. Oral Drops [0240] 5 grams of

A M is dissolved in 5 m of 2-hydroxypropanoic acid
As isapdoge ariCRspohsust hy| ene egcoI at about 60-80C. After

A (e Y e SN

Rg 150 -Q,4151,07 SOMIKGRY SA66D F tii’-l((Ier@eﬁkﬁhmlr@ymbﬁcb ;e@i V@REIC; G,
t hen added. Fl avor_and_ pol yet hyl en

( gtiihydryziayl €r-Geadlanoyt &1 4awpﬂ%%a% %5@1193 rG-Gaaiaglkoxy;
WL of Whidh'; ggabts?%mw#ﬂj@ toi;{' 1%)% II‘& %sé&d%gd osen from hydroxy,-

conpri sing
[ Oéhd;h]) mcgn;mm Qf-Qhikody, K- ,Czﬁalg:ﬂlayisCnglaﬂunmoaw z;ﬂd mono- and di-
% n%rams starch, 56 granms |actose, 0.8 grans
co 1 %¥m§1 t con dioxide, and 1.2 grans nmagnesi um
Ro is%, Q?yg]%ﬁcty? BLE,YI8AKPUS)-¢ alk%zi)' & p@fénﬂogeﬁfh Re WhichR€substituted with 0 to 3
resulting mxture 18 su seduent led into 1000
s WHubstiibients mddmnédntgec&@samﬁom hpisgetne hydrommmiirm', ngereagitro, -COOH,

iR el S B3SO e B GRSt G sproupai Co

A maxzq&oyw @3@70393%9@@(@ @Elkbklﬁ lﬁoﬁé—,ana Gi-0r 2a0Ba ke hn@seC, -

and rans starch is m xed and thereafter

h Urahdlop bl GM@zhalaalélf@mtan@)ﬁzﬁaalba@ybr ans sodi um

dodecyl sulfate, and 1.0 grans pol yvi nyl pyrrolidone
(KOLLI DON-K 90) in about 20 nil of water. The wet
powder m xture is sieved, dried, and sieved again.
Then 100 granms mcrocrystalline cellulose (AVICEL)
and 15 grans hydrogenated vegetable oil (STEROTEX) are
added. The whole is m xed well and conpressed into
tabl ets, giving 1000 tabl ets, each containing 10 ng of
the active ingredient. [0243] Coating: Ethyl cellul ose
(0.5 granms, ETFIOCCEL 22 CPS) in 15 m of

di chl oronmet hane is added to a solution of 1.0 grans
met hyl cel lul ose (Methocel 60 HGRTM) in 7.5 m of
denatured ethanol. Then 7.5 m of dichloronmethane and
0.25 m 1,2,3-propanetriol are added. Pol yethyl ene
glycol (1.0 grains) is nelted and dissolved in 7.5 n
of dichl oronethane and added to the

cel | ul ose-contai ni ng sol uti on. Magnesi um Cct adecanoat e
(.25 granms), 0.5 grans polyvinylpyrrolidone, and 3.0
m of concentrated col or suspensi-on ( OPASPRAY
K-1-2109) are WD 2005/019228 PCTI US2004/ 025365 147



APl - 0003- PCT added and the whol e m xture honogeni zed.
The tablet cores are coated wwth this mxture in a
coati ng apparatus. Exanple 12D. Injectible Solutions
[0244] (i)1.8 grams nethyl 4-hydroxybenzoate and 0.2
granms propyl 4-hydroxybenzoate are dissolved in about
0.5 L of boiling water. Af{&r cooling to about 50C, 4
grans lactic acid, 0.05 grains propylene glycol, and
43 9r amp Rfnpolfd b Miasreiadded: Wiheiftd i §ng. The
solution is cooled to roomtenperature and

suppl enented with water for injection g.s. giving a

Beri 1 RDen BT bR tyRRL Rl Pt A S0RT 16 " 1

cont ai ners. [0245] (ii) 100.0 g of an acid salt of an
A.M of the invention is dissolved in b0|I|ng wat er .
Arter Qs8npagnd or stoutClaod on% vehegpinds 13 8@ti ¢ aci d
(90% by weight) are added while stirring. The
solution is cooled to roomtenperatutre and water is
aflded Acofmhpbundbesasialf@laion] bis2, véteesin A, 4€0. by
filtration and filled in sterile containers. [0246]
(iii) 5.00 g of an acid salt of an A M of the
Iivent bV ly ter
ol 1 s LRl TG4y BP0l e 1 0% Hnerey T 9006 by
R; is hydioghm,)orar e added mhlle stlrrlng The solution is

. | ed, t d t
Rais GifCrafiy or el B Gty e ﬁtw&w'eﬁa? TG Ep iR Ruleast
| dheanbitRierlRNoRE ok ARGoRS athifle-COOH t- gpi R100Ry1, and —
Z&lecatlon [0248] A gel is prepared suspendi ng

th:2 g - 5 0 g) in benzyl alcohol at room

{ of ,hydr oxypr o el | ul os i
and is pSBERGE M0 16 TR o GEAA R BHORY i bl g
afiied, dyand,hetrs USITEMIS | QONME, NC sClalltyl nT,-CRXa®! €-E2mloalkyl, Ci-
Crean [0249] Phase | contains Sorbitan nonostearate
(‘helog OXP&HQGRW e éhe1-Cadkylawing aahC-farbatovhr at e
(1.5 g), Synthetic spermaceti (3.0 g) Cetyl stearyl
al cohol (10.0 g) and 2- Cctyl dodecanol (13.5 g). The
pghase A comybuiceor salthe@ligdnh T @hatbin®, ishiydmogeh.and mi xed.
[0250] Phase Il contains AM (1.0 g). Phase Il is
added to phase |, stirred and suspended. [0251] Phase
Id1 co neralized
vgat er &E%Béurﬁﬁ&z%é“ﬁ%ﬁ)gse ?Ké{a&%ggglagt%gﬂ 75 C and
Rs is hpdidech, aoriph 45 eClkyTHe -Créany| & mincedr dRt@ASH)alk) amdmd
cool ed WD 2005/ 019228 PCTI US2004/ 025365 148
API - 0003-PCT slowy to roomtenperature, with further

St 1 1 | AGomPhRY orGARlr 0%if® #RGEIL enper ature the cream

Rs is hydrogen, amino, or mono- or di-{C;-C,)alkylamino.
11. A compound or salt of Claim 10 wherein Rs is hydrogen.

12, A compound or salt of any one of Claims 3 to 11 wherein:

Rs is hydrogen, halogen, or amino.



honogeni zed. Exanpl e 12G Sprays [0252] The active
Q)%E ol uti ons or suspensions prepared acc [ o
W 9%%%85 12D can al so b?. processed to spr aylg&d/pg 041025363
this purpose, for exanple, 'a 60 to 90% active
nd solution is mxed with 20 to 40% of the usual
API"OO;?Sgp&g\uI ants, for exanple N2, N20, C02, propane,
byt ane, halRIRRGIUAPe3 g h Al VB
1. A corrpodﬁg ?Ih%ororml algl ﬁ%QBI&%B ﬁé?‘” ﬂyﬁ? g_R7 8
N Al RO Fornul a I or a phar maceuti cal ly acceptable
[t thereof 0, SO, . or SO2; R2is
by ogbrforEPiEdo rafief o Bk g IC s 28 U
Agis fBofhal kynyl, C3 C7cycl oal kyl (Co CAcar bohydryl ), C4-
Crcycl oal kenyl ( Co- CAcar bohydryl ),
aryl (Co- C4car bohydryl) or C2-

Cobet ool LS R L ST

chosen from hal ogen, hydr oxy, am no, cyano, nitro, G -
C4al kyI C, - C4al koxy - C2hal oal kyl , C, - C2hal oal koxy
b0 Areanippie or s aF Q%l@mSW@er@R@daﬂwg%wogen CrrCalicyl, C1-

R TS N P

(c__())NRuooR,,, NRo(C—O)Rl 1, -NRi o( C=0) OR11,

—-O) N )NR'R, 2,. -NR oNR'R_2,
o(*g%%@ “’i‘ﬁ}l @FQZE of %’gew@@z mryeirqgeﬁ or RRfRoxy.
-NR, 0SO2R, 3; where Rio, R,, and R12 are independently

hydr ogen, C,-C4al kyl, or aryl, and R13 is C -C4al kyl

ob8.ar yh coRpourgl dnydit ofery, orlealf €rams 3h“.y dv whﬂeixam' no,

Rsis GlCRol PR eariy Ry Rt psiRog O B Y soehcuene
Ghatpenbiasly@hoseifron? Rab e, Kydrozgo ﬁxtnoﬁld Clghieal kRXYa1k&aL hhono-

of which is substituted with subst1 tuents
i #dehéhobniaikylantos dn-Gahalonkyl pak () -Caldleatkoxyal ogen,
oxo, Ci - C4al koxy, C, -C2hal oal kyl, G -C2hal oal koxy,
and nono- and di -G -C4al kyl am no; R5 is hydrogen,
hEI ogem,cozlnpdtimbqt,salaﬂf Oim gy antereifl- C4al kyl ,
nono- or di-(C -
Ry is (31 Caal 'yl 01 cycfc)propy or

Ry is phenyl substituted with 2 substituents chosen from halogen, hydroxy, amine, Ci-Caallyl,
Cy-Cralkoxy, mono- and di-(C;-Cy)alkylamino, C;-Cohaloalkyl, and C;-Cohaloalkoxy.

20. A compound or salt of Claim 19 wherein

Ry is ethyl, t-butyl, eyclopropyl or 2,4-difluorophenyl.

21. A compound or salt of Claim 20, wherein Ry is cyclopropyl.

22. A compound or salt of any one of Claims 3 to 21 in which

R7is bromo, iodo, ~O(80,)CF,, or -N,BF,.



C4) al kyl am no, -SO03R, 0, -S02R, 0, or -SO02NRj oR ;where

Rio and R11 carry the definitions set forth above;
wd2005/0%9228S XRA where X is absent, -CH2-CH2-, -pchiaidshos/025363

-(CO-, -(CONH, or -C@Gs7 and RA is C3-Cbal kyl ,

CA- Crcycl oaal kyl, C4-Crcycl oal kenyl, a 7-10 menbered

. saturated, partially unsaturated, or
AFI oBb?ﬁer c carbocyclic group, a 5-6 nenbered saturated,

pard.i al A YoMpSaidwi 841e6k anlond bPOREhE 1 RES BHR&W C group
bound via a carbon atomwhen X is absent or
R7 is 2R whapp- or bound VI a a carbon or nitrogen atom
chg—& RAis a 7-10 nenbered
%Bseflg} K §a§ H- Plt' ICC_ an(H

I cyc ated, "pa unsat urated, or

Raripatit ]JO&né‘lﬁlt@éd)}mydehe s@l‘,lﬂtttﬂ ﬁkﬁtiﬂﬂ; ﬁﬁs@tuﬂ&téﬁ@bb@ﬁm@ﬁ@éﬁrbocy@hc
when X is absent or - -CH2-, or bound via a carbon

orZRRR OB Fers Bt 8rﬁlmﬁed>§aﬁ§at¢tm§mallywail€ﬂ£@: or aromaatin heferocylic

t tu
er%gﬁ[})e élﬁt% o4 T%déledfn&?%l\r% is bde tt?r) gH S%O%nd viag carbon or
i SnijkpgEen a@dmv@ems k@HﬁﬁHnyﬂ (S-ﬁbsﬂr EHR,{HEEG’ 7W0t1hed1bdréd Weyolic
subst ent s..i ndepend chosen from , (i1), and
(.ﬁaﬁafa’fe PRy Bnsg Eeﬁteﬂﬁwé Pénﬁflg F@r%ﬁléwp&z? havwti i gaTeen atom
OlwiRen e IPEGH oh et BL-CEHC PRI vid & %b&?&zﬁfr&%eﬂ%tor& whEn % is -
nitrogen or oxygen atons, where Rig is substituted
wi €H=CHt or € Hlberch pfiwbich R4 is hstmtdinoith Q t9 5 supistithentaivdependently
(1 hi); hosen from hal ogen, hydroxy,
arﬁhﬁ%)e,n%%gg (‘(‘a)"*‘a“’ﬁ f (ii) is chosen from
C- Coal kyl , C2- Ceal kenyl C2- Ceal kynyl ,
C| CBaI koxy(COC4aI kyl nono- and
di2% G J’eﬂ%wwﬂahﬁa%foof pimZhwherainky| , G - C2hal oal koxy,

Ra 1s%1a&7§§ly? hg@ st Og@éﬂyﬁm&y pwandmy] pyrazinyl, furanyl,

Cheyz:[b]ihiohleamyl @ghgmsfﬂsmﬁmﬁl?yﬂ, )qumazloimyl ;{umomalmyl , isoxazolyl,
ar, - ar Qo r ar Cl- Aa c2
%‘iﬁt(‘go@g%%g ?"&%’b@@@%@%%}dﬁmlyl th){enyl 1soindolyl,

@d@ﬁédh&o@mtgﬁ%ﬁ@%%& )elra%&@%éﬂ#{(oﬂﬁﬂ&r &%%119—4-3?1 group;

(e@@h m@hlklyis)spbsf@)tmmo td 5 sulfsGtueBtahfapendanly C)dNBL BR (1), (ii),
and(nS Cdal kyl ) (C=0) OR1O, -(Co-C4al kyl )NRi o(C=O R1
i, - C4al kyl ) NR, Q( C=0) OR11, - (Co-C4al kyl ) NRIONRi
i R12, -(Co-4al kyl ) N=NR13, - (Co-C4al kyl ) SO3Ri o,
- (CoC4al kyl ) (S=0O) OR1Q, -(Co-C4al kyl ) SO2R13,
- (Co- C4al kyl ) SO2NR1OR11, and - ( Co- C4al kyl ) NRLOSO2Ri 3;
and 151 (iii) is chosen fromOR ), -(COR0, -SO2R ),
and - SG3Ro, where RI) is G -C4al kyl, C3
C7cycl oal kyl ( Co- C2al kyl ),
C2- C6het er ocycl oal kyl ( Co- C2al kyl), aryl (Co-C2al kyl ),
and



het er oaryl ( Co- C2al kyl ); where each of (ii) and (iii)
IS substituted wth O to 3 substituents independently
chosen from hal ogen, hydroxy, am no, cyano, nitro,
oxo, -COON, -CONH2, G -C4al kyl, C2-C4al kenyl

C2- GAal kynyl, G -C4al koxy, % C4al koxycar bonyl ,

C3- Crcycl oal kyl ( Co- CAcar boh ryl), C3-Crcycl oal kyl ( Co-
CA4al koxy), nono- and di- (Cl-C4)al kyl am no,

CPs. CZhAIcoaiploynhd oGialt EZhairo2d k/hmyain C2- C4al kanoyl and

. S nitrogen or where R8.i s, hydrogen,
Rais fﬁa‘"ﬁ%‘ﬁ% %?Wy e fﬁa 1%199 Pﬁf!@}ﬂopwa"'fudﬂmmwemnyldpranyl
%en!z 1o Cﬁéﬁ’af(lkyénzoﬁ]‘ar@‘ﬂ ulﬁ&?fi)ﬁg '@Jﬂgmoﬂﬁyl %Linagglmyl

ylam no
aﬁMy@W&MY’az&mon)le@dﬁMhIdkfmduyhdol@l py}ztallyky)b/aﬁbigt, imidazolyl,

SV Rt 4o go ST SR by cFRh GhipgnSinyt, o

Céh@éxﬁﬂnfﬁlr-)qf@loﬂg/ RN, wmem RAubSRLRESth (P%S substituents
C4al koxy, C2hal oal kyl , Ci - C2hal oal koxy, and

nigdencndendlydihosn foaaI(RylidrAnd dii Rehersing - CKal ky!

K or. phen each of whi ch
(l)%Ch%Z%yﬂ)f%\a&(%e (’f?yﬁlr%(y, ?‘}é [%’ %Xﬁgg{)ﬂddﬁhf)’s i ndependent |y
(npib Q5&n fﬁl’oﬂi I 1h@4zﬂﬁﬂn Cziﬂxﬂk@g,, C |a(Ildl\1€bxyC Ml@ﬁ@« anldidi Q- -
C4al k C2- CAal kynyl
c@@ka awe)ra@ o @h@pe%l saﬂwale@ésoxsofarwygloalkyf(co salks1), Cy-

Céo%sél@ge KXJTl& %ﬁ%ﬁﬂ?@@ﬁ Fﬂg?ﬁ(}eﬁ?}nfbo-(}zalkoxy)

%H@lﬂﬁiydl(ﬂokm&w Yapigeri@ng@-Kautiop), pr;ﬂewlnﬂ(co&z@mpund

of For For mul a
rofrgp T e ¢ﬁ§i¥éhfhl@gpqp§205@6&w%wﬂlal)s av&ldbtlﬁéw sy
wéﬁhﬂkfgh agn'y? ’b‘é%chﬁlot_aﬁ‘g p%oli%&oﬁgw Yiméd ?ltﬂﬁ}ﬁllyc; C)-
C;&ﬂ?o(éthk)y FEIQ]K anéteCallgditb= GDRmh+(€h+G4$k§ium€{t=r@)tRn@d(Co~

Rer By Bre Ry “Eatrish bSO ke - Ertealy k50 0R .-
TORERIN (-l kel SANRACmgalL g and
é}ma}kdl)l\&?ydﬁ%],;R@; (ﬁig{(}@lk){ N=NRi3, -(Cy-Csalkyl)SO3R g, -(Co-
CaalkyD(S=0)OR g, -(Co-Caalky)SO2R 3, <(Co-Caalky)SO,NR R 1, and -(Cy-
CialkyD)NR (4SO2R3; and

(i11) is chosen from —ORp, -(C=0)Rp, -SO,Rp, or -SO3Rpy, where Rp is C;-Caalkyl, Cs-
Creycloalkyl(Co-Caalkyl), pyrrolidinyl(Co-Caalkyl), piperidinyl(Co-Caalkyl),
piperazinyl(Co-Caalkyl), morpholinyl(Co-Caalkyl), thiomorpholinyl(Ce-Caalkyl),
phenyl(Cy-Calkyl), naphthyl(Co-Caalkyl), pyridyl(Co-Caalkyl), pyrimidinyl(Co-
Caalkyl), pyrazinyl(Co-Caalkyl), furanyl(Co-Caalkyl), benz{b]thiophenyl(Cy-Csalkyl),
benzofuranyl(Co-Caalkyl), quinolinyl(Co-Cralkyl), isoquinolinyl(Cy-Caalkyl),
quinazolinyl(Cy-Caalkyl), isoxazolyl(Co-Caalkyl), indolyl(Co-Coalkyl),
dihydroindolyl{Cg-Caalkyl), pyrrolyl(Coe-Caalkyl), pyrazolyl(Cy-Caalkyl),
imidazolyl(Cop-Cyalkyl), thienyl(Cy-Cralkyl), isoindolyl(Co-Coalkyl), or
dihydroisoindolyl(Co-Caalkyl);



R5 is C -C4al kyl, C, -C4al koxy, or nono- or
di - (C -C4)al kyl am no, C2-C4al kanoyl, C, - C4al kyl ester,
WO, 2062 Ral kyl , or C - C2hal oal koxy; each of whPCHUBH04/025365
substituted with 0 to 3 sub¥tituents independently
chosen from hydroxy, am no, hal ogen, oxo, C, -
API—(%)?'— y, C, -C2hal oal kyl, C, -C2hal oal koxy, and nono-
a i -C, -C4al kyl am no; R6 is hydrogen, hal ogen,
hydr oxy wha dach oﬂﬁﬁ?ﬁh@i (1D is Cetatitydd with 6 @AabkeXMteniAGpendently
or di-(C - C4)al kylamno, -SO03R 0, -SO2R 0, or
- SO2NR! egjsen fropzhdl ageydiipies aniRo, &apth §éH, OXGHEOGHR -, -CONHy, C1-

- oom FETE Ltk o), CCion A ociikd Geabap, €

menber edlq@bbﬁﬁdygﬂo-(sakjd}, &I;;éﬂ;pyqiﬁlkj’la%@l-%tam&ﬁ%l ufog&%d di-(Cs-
or aromat.i arbocyclic group, or .a_5-6 menbere .
sat ur a?g@?ﬁﬁgﬂl}l%ﬁ%gﬂlfzk}?ﬂé’gﬁfﬂy g’d"@@ﬁal%"’rlk‘?i‘ryoﬁﬁ@@kanoyla and phenyl.

het erocylic group bound via a carbon atomwhen X is
absent or -CH2-CH2-, or bound via a carbon or nitrogen
atomwhen X is -CHCH or -CC or a RAis a 7-10
nmenbered bicyclic saturated, partially unsaturated,

or aromatic heterocylic group bound via a carbon atom
when X is absent or -CH2-CH2-, or bound via a carbon
or nitrogen atomwhen Xis -CH=CH or -C=C; each of
which RAis substituted with O to 5 substituents

i ndependently chosen from (i), (ii), and (iii); 153
R7 is XR13, where Ru is phenyl substituted with |l to 5
substituents independently chosen from (i), (ii), and
(iii); or R7T is XRJ) where RD is phenyl fused to a 5-
or 6-nenbered heterocycloal kyl ring containing | or 2
ni trogen or oxygen atons, where RD is substituted with
O to 3 substitutents chosen from(i), (ii), and
(iii); where (i) is chosen from hal ogen, hydroxy,

am no, cyano, and nitro; and (ii) is chosen from

G - Cgal kyl, C2-C6al kenyl, C2-C6al kynyl,

G - Coal koxy( Co- C4al kyl' ), nono- and

di - (G -C4)al kyl am no, G -C2hal oal kyl, G -C2hal oal koxy,
C3- Crcycl oal kyl ( Co- C4Acar bohydryl),

C3- Crcycl oal kyl ( Co- C4car bohydryl -G ), C4-

C7cycl oal kenyl ( Co- CAcar bohydryl ),

aryl (Co- Cécar bohydryl), aryl (G -C4al koxy), C2-

C6het er ocycl oal kyl ( Co- C4al kyl ),

het er oaryl ( Co- C6car bohydryl ), G -C6al kylthio, =NOR o,
=NRi 0, -(Co-C4al kyl)(C=ORi o, -(Co-C4al kyl)Q(C=O Ri o,
-(Co- Aal kyl ) (C=O NR, oR11, -(Co-al kyl)Q(C=0) NR1oRi
1, -(Co-Calkyl) (CCOOR 0, - (Co-C4al kyl)NRi o(C=0O R1
i, -(Co-Cal kyl)NRLo(C=O ORI i, -(Co C4al kyl ) NRi oNRi

i RL2, -(Co-C4al kyl ) N=NR13, - (Co-C4al kyl) S8R o, - (Co-
CAal kyl ) (S=O ORI 0, -(Co-4al'kyl) SC2R! 3,

- (Co- C4al kyl ) SO2NR1OR1 i, and - (Co-



C4al kyl ) NRLoSO2Ri 3; and (iii) is chosen from - ORD,
-(CCORL , -SO2RD, or -SO03Ro, where RD is Cl-4al kyl,
C3- Creycl oal kyl ( Co- Cgal kyl ),

C2- Cohet er ocycl oal kyl ( Co- Cgal kyl ), aryl (Co- Cgal kyl ),
and heteroaryl (Co- C2al ky I@)g where each of (ii) and
(iii) is substituted with 4o 3 substituents

i ndependently chosen from hal ogen, hydroxy, am no,

CY@ANO, AbipBund¥0salt-dEOMind 25 whERiH2, G - C4al kyl
C2- C4al kenyl , C2-C4al kynyl, G -C4al koxy,

R4 is aopapiityyil W%%M|tetrahydronapthyl pyridyl, pyrimidinyl, pyrazinyl, furanyl,

ge_ g}g%‘gqp?@ﬂll)ﬁyl%é(ﬂ%fu kcgﬁmgﬁqw s)ogumohrayl quinazolinyl,

diugdSiatiAl) abkadodut] mdoly(}-d@@hl&hﬁk&iiklybyrr@ﬂd- ovhabloRlikayoelyl,
%ﬁ tgl kanog$é and n%( WD 2005/,019228
2 5@85‘11’0@8@‘10 bitcedydeoppidingd, fairahydroisgesinglinyl, or
[8
Cq,;sgen%mﬁl t rgg&d ga&%ﬁhﬁg%g snggfe&sa‘ 8;..13(){%; %b?tﬂﬂérﬂéj
(Ihd@ﬁ:adeywhosmarfoemdr) (@), a(n@l(n@@.rhcbrkayll am no, nono-

t C2- C4al k |
)& el g diefieet: Toleshap Rino. il o conal 22f’¥oxy
(iyageRoseh okl eho4§k§1utt§1045m&%qi (wl ERIQxL OmdnSubaldi(ognt s

|nde endent osen from roxy, am no, hal ogen,

s el Sieplogiky Cah ADoK, . @thbdh‘}’ik@»(%allahh Ca

G GRSt IRy Lo i MC SN mpeligingt
iEpa sl piptagdin, thorPhdimyB thlﬁ#lbﬁ:ihbhhbﬂnﬁﬁ idyndrRgpdent Iy

chosen from hal ogen hydr ox am no, cyano, nitro,
epylthio, SGRIYORE, At Gy Gaafkenyl

AL LRt AT R B oo, -

dbcwbalﬁﬁll@d Kydliayty, Weﬂdm:r@thﬁér@ﬂhﬁmenﬂ ﬂﬁﬁhﬁlﬁP@' oxtyl;
and C2- C4al kanaoyl.. 155 or salt of Claim
| or ﬂh%@cg A () arrds(l@ is swbsuwt% %Qrﬁ@’ﬁé\ab%laleptr:dfldependently

d ai moQh f?om‘l‘{ﬂ g‘ﬁ‘r xxsamos%%noﬁﬁéﬁ@%u%@f{ O,

of aim1l or 2 ‘A conpound or
sal t df -Cladiyh Q- Iallﬂlxyv\ﬂeﬁemlhOWCa}lbsnﬂ CH-Céychombiydifh dsalkyl),

ﬁ; dfg'd%gp"f gﬁé‘é&?ﬁgc%fi kggg]ii@ﬁb(?z?lai%hlk% L Ratofors Cye

C3- Cr aygikardHydddGareldial kyl ), each of which is
substituted wth at 1east one substituent chosen from

hydr oxy, am no, -COCH, -(C=ONR, 00R,,, and-



CONH2; and is substituted with O to 3 substituents

i ndependently chosen from hal ogen, hydroxy, am no,
cyano, nitro, -COOH, -CONH2, C, -C4al kyl, C, -C4al koxy,
C, - C2hal oal kyl, C,- C2hal oal koxy, and nono- and

di - C, - C4al kyl am no, and C2- C4al kanoyl. 8. A conpound
or salt of Claim7 whereinl® is hydrogen. 9. A
conmpound or salt of any one of Claims 3 to 8 wherein

RS is bydr Og%mp@ﬁhdﬂ@r s ot €ahKyYd whirerC2al koxy, or
nono- or di-(C,-C4)al kyl am no. 10. A conmpound or salt

Ruois aqianhthy D dibiydrosppihib tdtahdranangesn, pyaidyheyriordinph pyraginy 1,

e RO 863&%‘3“3”&2”%2\}]%‘%n%é%‘ﬁgdiﬂy?s%‘l“ia‘%’f“y‘

afyineeingf, idokatoid, ddbig!, Hih R@H1 P, B 16l % 8/‘139@1"1(1&2013/1
hal ogen, .or am no. WD 2005/ 019228 PCT/ 68 04/ 025365

18éenxplseiydypdity drpoindobbripsahydrayridayt torahgiimisequinolinyl, or

nd.or
LB 0 Sl O & ORI ., £ RO
nnnﬂemdmtlylcﬁmsdh ﬂmn’pound or salt of any one of C ains
3 to 13 wherei nmpound. or salt

O ai m AoRRe it ﬂXBR@“E%l rcas@@nmtw@%ﬁeﬁlkybﬁz&ahmw &
a - CZ@J;aIﬂQ?& mbho %Ia% g?a%a%g%\%% &Zbﬁlg Ly d Ziloalkoxy,

A conpound or salt of erein
or net ﬁﬁﬁy@ycloﬁ&yl()@ofﬁzH!ﬂipi)n@g—6pcysh)latkyd:(Comylkomye) pﬁenyl(Cg-
d ains.3,t

17 wh in, RO is Cl- I kyl .. ..cycl
or *pheitts e BB e R & PEEHT b e i P BeE S
subst i fBRINbENyll mﬁﬁ%gﬂ&nm by A9 Bl YLO- b@éllﬁ,@ ) (C=0)OR 0, -
hydro e/ am no,

)Ryl aurindo ORG, - (@@Rrgaﬁ@&), anbtsomo,
a-Cc
Mere."‘?h&%&k> Kl oGRTBRYE bRty By i Ryd and cach

phenylRs Ushﬁb;ttttiﬂt%@ avithi (I fo 325u$>blt|i1§éxit§ %@b@]d@ﬂ%@ﬁbgéﬁ 8 halogen,
hal ogen, hydroxy, amino, Cl-C2al 82/
mono- hyideoy. apaio. enal Ky %ﬂocn alkszmmmomd Thia-

Ther o SORBV BB, 2@1‘\%&?@9&1 Ofersal bl Oaim 1o

I's et opropy
2,4- dlfluorophenyl 21. A conpound or salt of Claim

. any GO IR s e Glaigh P which X 1 absent

29. A compound or salt of Claim 28 in which
Ra is a pyridyl, pyrimidinyl, furanyl, quinolinyl, indolyl, pyrrolyl, iscindolyl,
tetrahydroisoquinolinyl, or thienyl group; each of which is substituted with 0 to 3 substituents
independently chosen from

halogen, hydroxy, amino, cyano, C,-Cyalkyl, C;-Csalkoxy, mono- and di-(C;-

Cy)alkylamino, C,-Cshaloalkyl, and C;-Cshaloalkoxy.



R7 is brono, iodo, -Q(SO2)CF3, or -N2BF4. WO
8 PCT/ US2004/ 025365 157 API-0003-P Ao
'“%)g%gé@%gg%r salt of any one,gf dains 1 to 21 %5@3%4’{02’363
R7 is XRA where X is absent, CH2-CH2-, -CH=CH, or -C
-; and RAis a 7-10 nmenbered bicyclic saturated,
API-(9@BiACT | y unsaturated, or aromatic carbocyclic group,
or RAis a 5-6 nenbered saturated, partially

Ansat ur Atompospd gy BHaf (laimedPdpddahi ¢ group bound vi a

. . X b - - - .oh:b o
R i R PO p Rl AN oot OO AL g 4 quif P2 Bpanotin-¢

- 9k isainkdAl-5-8/1,actzh@roiveqiieslad S 9, catahydroissaqtinglat-@ ¢},

tially. ur at ed, tic heterocgyl] e

g s TR T e

- Qs wiel 0 BPY BgbsMinen@ irﬁi@ﬁ&ﬂ@n\}ﬁf chBsdn’ PHR RaBEH YRRy, amino,

Xis - CHCH or -C 2-; each of ich RAls

substhalkiyleshdC-0-a0kaxy. 5 substituents i ndependently

chosen from (i), (ii), and (iii). 24. A conpound or

salt of Caim23 wherein RA is a naphthyl,

di hydr onapiplind bekdladnclsanapmiyich pyri dyl ,
_pyrimdinyl, pyrazinyl, furanyl, benz]| b]It hi ophenyl
R isquiridgh-3-o9 pr p il sesibi afywhichgis syhatioiadiyith 1 gu? sebstrientsl |

1

i's Lyl [ i h [ I rral

oy PaaERu iy b QR 0uSlop S TR oyl 4o ke

di hydr oi soi ndol yl, tetrahydropyridinyl,
tetrahydroisoquionolin&ih qr. .pi peridin-4-yl group;
eath of AwAMPAUIGOISHE of Haimed wieho to 5 substituents
j . ho AR ANA i )i kB8
R P R AP bl g PR b inoB 1, o
naptithydrqisajumpdinghgpedel lof wheshnaswpdtitored pritty0 jo Josubstitpents
pyri,m dinyl , razinyl,. furanyl, benz[b]thiophenyl,
belﬁgﬁ’feﬂflﬁﬁ{ylc}lg%eﬂ%?l"h")%?lﬂ}’isoqui nol i nyl , qui nazol i nyl,
qui noxal i nyl, isoxazolyl, indolyl, dihydroindolyl,

pyrrolyl, pyrazolyl, imdazolyl, thienyl, isoindolyl,
di ¥y dr oh sempewidr sakt ef Claimpd2dpyhicli nyl |

A L W ST
| ndspabdRuédty indbnsaamtfyrabicifom CiChallognd (iii),

wherein (i) is chosen from hal ogen, hydroxy, amno,
cyano, and nitro, (ii) is chosen from Cl-C4al kyl,

C4al i = ..and di-(C
g?fﬁd’m kyﬁ?ﬁhg@%@@hﬁ?fé‘gpﬁgﬁ? "HH ohal oal koxy,
R 1s@3xdBydypidogainklih-6Sa stiakdtsd gt thad3 2, and 3 positions with 0 to 3 methyl
C7CﬁC| oal kyl ( Co- C2al koxy), phenyl (Co- C2al kyl),
pHERSHIPESS: C2al koxy)

35. A compound or salt of Claim 30 in which
R4 is isoindol-5-yl substituted with O to 3 independently chosen C;-Csalkyl substituents.

36. A compound or salt of Claim 35 in which
Ry is isoindol-5-y] substituted at the 1, 2, or 3 positions with 0 to 3 methyl substituents.



pyrrolidinyl (Co-C2al kyl ), piperidinyl (Co-C2al kyl),
pi per azi nyl (Co- C2al kyl ), norpholinyl (Co- C2al kyl ),
t hi onor phol i nyl (Co- C2al kyl ), pyridyl, pyrimdinyl,
pyrazinyl, furanyl, benzofuranyl, pyrrolyl, pyrazolyl,
i mdazolyl, thienyl, C C4a|ky|th|o :NORIO
_(Co- C4al kyl ) (C=O Ri 0, -(Chd%4al kyl )O(C=O Ri 0, - (Co-
Cdal kyl ) (C=O NRi oR11, -(Co-C4al kyl)Q(C=O NRi OR11
-(Co-C4al kyl) (C=O QRi o, -(&)mmkW)NRoﬂ>©R I,
§Co Cdal kyl )NRi o(C=O OR1 1 éCb Cdal k I)NRIoNRn j R12,
Co- Chaoripoyngnrral of apceneabileiny S@B & whicloo-
a S=O ORI 0, -(Co-al kyl) SC2Ri 3,
Ry 13)6? uﬁéjfal kyl ) SCNRi ORI 1, and - ( Co-
X ebkdayy] QNRCBSORBH3CHanet (J=i(0-) arids chosen from - OR,,
-(CGORO, -SO2R[).,, or -S %,Mae%)isa HAal ky
Rpdg ph@yé,ysgpggptﬁg} |u(1€ljol %@%tptygnts independently chosen from (1) (11), and
p yl (Ca- C2al kyl ), pi peridi nyl (Co- C2al kyl ),
p?%];?‘lg?fgﬁ‘& (Co- C2al kyl ), nor phol i nyl (Co- C2al kyl ),
(Dtihcloser hol ialngde(CodG2al, buylir)o,, cygquioemyd §i@o; C2al kyl ),

i PRt £ o5 B e G PO hedin syhgccr-

f@mg}%ﬁa&@o @ﬁt}ﬁxio)alk&fp@ﬂz(f}ﬂ]ﬂbﬁlk@iélﬂ @ytk%ogﬁgﬂ(@%@amyl) Cs-

benzof uranyl ( Co qui nol inyl(Co

i @@ngﬁlévl(ﬁyﬂz@homwh@ﬂb’b(co Cq&lkﬂ&wlenﬁ&@c( Colicag).kyl ),

MRRSINCorGR D). sty TEC BT AT B o

PP ) b)) i

dergaRYi Beanvddieprgiamngl ayrly).; pwmomlm ghienyl, C-

U SR R L R

s@mﬂtwiﬁﬂ#émﬂlomﬂ efizrclaity)D(CeONIRB K 1, of@H @b gD C=0)OR q, -
dr ox am no, ano, nitro, 0Xxo COON, - CONH2,
SO kbR okt r&@mﬂéak@NM{:ﬁ%‘QRn 6eCaal Koy,

. | | k
G R AR 0 Gy O G SR LAIGARL O
ke S camissh (oo, =
en u
qgmﬁﬁihﬁféggﬂﬁéﬁg npRA Ys a napht hyl , dlﬂgdronapthyl
(m?estd}@mﬁdﬁ&ﬂa@m% &hl K dﬁOgRB%&ﬂJ”S@;R}é'Wh&WR%%@(l()mlkyl Cs-

ur an benz enzof uran qui nol i nyl
i @@qcﬁpai&wh(ﬁgrﬁzallqw rrafm@hdmyl(co (h@ﬂkmboqapmrynyl(co -Chalkyl),

soxazo h I

o PATARYIC L SRR PG icco-Caation,

A Hay gy ©j- sssan@dplrmbmhm@u @Eamﬂp wflusil(wbgafkyl? pyrimidinyl(Co-

tetrahy dr0|so?U|no |qg W‘({;‘Jerl di n 4b¥ group

syt pyaranl(Ce Caallowipi ftlmﬂélﬂc alkpl) 1 sng thb@h@tydl(é—“mtcszalkyl),
benzofuranyl(Co-Csalkyl), quinolinyl{Cy-Chalkyl), isoquinolinyl{Cy-Caalkyl),
quinazolinyl(Cy-Csalkyl), 1soxazolyl(Co-Caalkyl), indolyl{Co-Caalkyl),
dihydroindolyl(Co-Cialkyl), pyrrolyl{(Co-Caalkyl), pyrazolyl(Co-Coalkyl),
imidazolyl{Cy-Cjalkyl), thienyl(Co-Cralkyl), isoindolyl(Co-Cralkyl), and

dihydroisoindolyl(Cy-Coalkyl);



i ndependent|ly chosen from (i), (ii), and (iii),
ereln i) is chosen fron1ha|ogen hydr oxy, am no,
2@ Y3 nitro, (ii) is chosen from C - Caalk?FTﬂSﬂmMWﬁﬁ“
C2- C4al kenyl, C - Caal koxy, Hno- and di - (G-
Ca) al k Ianlno Cl - C2hal oal kyl , G - C2hal oal koxy,
APIL-QO83 el oal kyl (Co- C2al kyl ), C3-

onE {%e@%aﬁﬁ@%%ﬁﬁgxﬁ ond By ICI i i I hpyhaloati, i

plpgm@&ﬂmﬂ_ . C gﬁjm%%gonorphollnyl pyridyl,
t hi enyl aIkyIt O ORI o, and (C:C»NRlOR
1; and (|||) IS chosen from-ORD, -(COR ), -SO2RD,
and - SO3R0O, where RD is Cl-Caal kyl, C3-
G cycl oal kyl (Co- C2al kyl'), piperidinyl, piperazinyl,
phenyl, naphthyl, or pyridyl; where each of (ii) and
(iii) is substituted with 0 to 3 substituents

i ndependently chosen from hal ogen, hydroxy, am no,
cyano, nitro, oxo, -COOH, -CONH2, Cl-Caalkyl,
Cl - Caal koxy, G - Caal koxycar bonyl
C3- C7cycl oal kyl (Co- C2al kyl ), nono- and

i-(G -C4)al kyl am no, G -C2hal oal kyl, Cl1-C2hal oal koxy,
C2- 4al kanoyl, and phenyl. 161 27. A conpound or
salt of Claim26 wherein RA is a naphthyl,
di hydronapt hyl, tetrahydronapthyl, pyridyl,
pyrimdinyl, pyrazinyl, furanyl, benz[b]thiophenyl,
benzof uranyl, quinolinyl, isoquinolinyl, quinazolinyl,
qui noxal i nyl, isoxazolyl, indolyl, dihydroindolyl,
pyrrolyl, pyrazolyl, imdazolyl, thienyl, isoindolyl,
di hydr oi soi ndol yl, tetrahydropyridinyl
t et rahydr oi soqui nolinyl, or piperidin-4-yl group;
each of which is substituted with O to 5 substituents
i ndependently chosen from hal ogen, hydroxy, am no,
cyano, nitro, G -C4al kyl, C2-C4al kenyl, C C4dal koxy,
nono- and di- (G -C4)al kyl am no, ( -C2hal oal kyl ,

Cl1- C2hal oal koxy, C3-Gi cycl oal kyl ( Co- C2al kyl ),

C3- C7cycl oal kyl ( Co- C2al koxy), phenyl (Co- C2al kyl),
phenyl ( Co- C2al koxy), pyrrolidinyl, piperidinyl,

pi perazinyl, norpholinyl, thionorpholinyl, pyridyl,
thienyl, G-Cdalkylthio, -(COOR o, - (C=ONRi OR, 1;
and-ORD, -(C=OR ), -SO2RD, and -SO8Ro, where RlI) is
G - C4al kyl, piperidinyl, phenyl, naphthyl, and
pyridyl; and each RD is substituted with O to 3
substituents independently chosen from hal ogen,

hydr oxy, am no, cyan, C -C2al kyl, G -C2al koxy, nono-
and di-(C 2)al kyl am no, G -C2hal oal kyl, and

Ci - C2hal oal koxy. 28. A conpound or salt of Caim26 or
Caim27 in which X is absent. 29. A conpound or salt
of Claim28 in which



RA is a pyridyl, pyrimdinyl, furanyl, quinolinyl,
i ndolyl, pyrrolyl, isoindolyl,
t et rahydr oi soqui nol i nyl, or thienyl group; each of
which is substituted with O to 3 substituents
i ndependent|ly chosen from hal ogen, hydroxy, am no,
cyano, G -Cdal kyl, Gi-Cdal k&xy, nono- and di-(C
4) al kyl am no, G -C2hal oal kyl, and G - C2hal oal koxy. WO
23}05/ 0422 hobkd 6&&&%@1&1&5%&11@%@12 APl - 0003- PCT 30. A
npound or salt of Aaim29 in which RAis
(l)¢y9h0aer3ﬁ9m haéfgaendhy@w; amino, AyaionasLiire, gdr an- 3- yl |
[
G b e VO G Rl PR giipo i aiccr-

t@l)&lamadﬁﬁxb S]‘qq&jhﬁlbhikly% &:)¢ahaloalkoxy, Cs-Creycloalkyl(Co-Caalkyl), Cs-
roi.soqui nol i n-

-yl
ICE/ ﬁ9§%¥3@ Gatkpei wwgyiﬁ?o -Conlkylh b pnys (Gor C2alienesty), pyrrolidiny,

A, OB SR AL SR i, .
Gﬂﬂ@éthkykccmm-a@zadﬂmw&am;,a%dcorrpound or salt of

30 d I I d-.4-
G oa e e -€orsoFor SXEBovg D27 it Bt sty
f
e e i o S A R T

i n whieherRaadhsoft(dd &Iah@d)rls s@aqmtfnbwuh 050 9|Spbst1tuents independently

tet :gﬂ%ﬁdg egll *2%‘331 E"&F? Ty cig(‘y amino, cyano, nitro, oxo, -COOH, -CONHL,

t et r ahydCQilisAd0|-0ikdkyB CYIC, alR@GRa@ony C‘}J&b)ﬁ:loalkyi?co—czaikyl)

substituted with O to 3 substituents independently
chosermergindii-(Galipikylagano, £ carmpivalkal. 6 -Sabloalkpxy, Cs-
daim s tetrahydroi soqui nolin-6-yl or
tetraﬁ%éﬁ%ﬁgﬂh&%ﬂgﬁé¥f7 yl, each of which is
substituted with O to 3 substituents independently
chosen from Cl-C3al l cyl. 34. A conmpound or salt of
Caim33 in which RAis tetrahydroi soquinolin-6-yl
substituted at the 1, 2, and 3 positions with O to 3
met hyl substituents. 35. A conpound or salt of O aim
30 in which RAis isoindol-5-yl substituted with O to
3 i ndependently chosen O -C3al kyl substituents. 36. A
conmpound or salt of daim35 in which RAis

i soi ndol -5-yl substituted at the 1, 2, or 3 positions
with O to 3 methyl substituents. 163 37. A conpound
or salt of any one of Clainms 1 to 21 in which R7 is
XRa where



Xis absent, CH2-CH2-, -CH=CH, or -C=C-; and R13 is
phenyl; substituted wwth 1 to 5 substituents

i ndependently chosen from (i), (ii), and (iii),
wherein (i) is chosen from hal ogen, hydroxy, am no,
cyano, and nitro, (ii) is chosen from Cl-C4al kyl,

C2- C4al kenyl, G - C4al koxy, 1f®no- and di-(Cr

) al kyl am no, G -C2hal oal kyl, G -C2hal oal koxy,
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pi per i whary RGO CC2ahlkyl, })iperiﬂi:n@f«,‘ q;aélm%/ﬁa{p% Q%@Egﬂdiy)!; and each Rp,
. th Féo- al’kyl),

nmor phol i nyl ( Co- CRal kyl i onor phol i nyl

pheny!| ig dstiptiedcyith 0 th apsmbsiipngneoindprandgntly, chosen from halogen,

pyri dy, = P} YLl N | kyl .

pyr azi Ar?{? W %ﬂoi &f %gglr F@%gﬁé% C)ng dnd di-(C:-
benz[ bl Halkpipmeny I @hadalkky bdd Ci-Crhaloalkoxy.

benzof ur anyl ( Co- C2al kyl ), qui nol i nyl ( Co- C2al kyl ),
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Cr7cycl oal ky] ( Co- C4al koxy), nono-
dialqgen - odyalyk ginéne anoGl-Cadlky lo€hKyhlkog, mono- and di-(Ci-

X Vo - | kanoyl .. .and phenyl. 165 38. A
?&ﬂ%ﬁgﬂ%‘éh@r &é-gi%algélﬁ& gﬁl(fﬁ\fg;z%%qlng. (i) is chosen
from hal ogen, hydroxy, am no, cyano, and nitro, and
42, A compound or salt of Claim 41 in which
Rp is phenyl, substituted with 1 to 3 substituents independently chosen from halogen,

hydroxy, amino, cyano, C-Csalkyl, and C,-Cyalkoxy.

43. A compound or salt of Claim 42 in which
Rg is phenyl substituted with 1 or 2 substituents independently chosen from fluoro, amino,

hydroxy, cyano, and methyl.



(ii) is chosen from Cr-C4al kyl, C2-C4al kenyl ,
Cl- 4al koxy, nono- and di-(C - C4)al kyl am no,
G - C2hal oal kyl , Ci1-C2hal oal koxy,
C3- Crcycl oal kyl ( Co- C2al kyl ), C3-
C7cycl oal kyl ( Co- C2al koxy), ghenyl (Co- C2al kyl'),
phenyl ( Co- C2al koxy) , pyrro ai nyl, piperidinyl,
pi perazinyl, morpholinyl, thi ormrphol inyl, pyridyl,
thlenyl G Cdalkylthio, -(CQOR o, and -(C=O NRi oRi
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A - SeERMPOUPEPIEH9 28y e1e efialRys | Il in whic
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C3- Crcycl oal kyl (Co- C2al kyl ), nono- and
5 (G Acamapryd @mahd)fqlzélm%ml\dablk% is algenC2hal oal koxy,
Cz- C4al kanoyl, and phenyl. 166 39. A conpound or
salt of Caim 38 in which RB is phenyl substituted

Wid. h OAtcamposttbsit Jat W@l Sind ATi@PANeient | y chosen from
hal ogen, hydroxy, am no, cyano, nitro, G -C4al kyl,

Ro s sznﬂ‘faﬁq@éﬁ)ﬂs och: m@}aq‘f?‘i)h erogysierlkylning containing 1 or 2 nitrogen or
oS oM I_Qg%%ﬁaah%% % bt e IR RA1ERAY chosen
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chosen fro ogen, dr oxy, am no,
ml or 16s-aGRiabk¥ layrddis a02 &l ka’xy, nono- and di - (Cl -
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40. A conpound or salt of Claim38 or daim39 in
ch i :
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\an(}l' gﬁh@bﬁﬁ%@éﬁicaﬂg@m&sﬁmmﬂ)@is&@ a3¥hipohid & &ilBrddy bhe of

Claims 1 to 46 together with a pharmaceutically acceptable carrier, diluent, or excipient.

51. A pharmaceutical composition of claim 50, wherein the composition is
formulated as an injectable fluid, an aerosol, a cream, a gel, a pill, a capsule, a tablet, a syrup,

a transdermal patch, or an ophthalmic solution.

52, A composition comprising a compound or salt of any one of Claims 1 to 46 in

combination with another one or more other antibacterial agent, antiprotozoal agent,



R13 is phenyl, substituted with 1 to 3 substituents
i ndependently chosen from hal ogen, hydroxy, am no,
cyano, G -C2al kyl, and G -C2al koxy. 43. A conpound or
salt of daim42 in which RL3 is phenyl substituted
with I or 2 substituents independently chosen from
fluoro, amino, hydroxy, cy¥&ho, and methyl. 167 44. A
conpound or salt of any one of Clains 1 to 21 in which
antifuifial bgenKRintivhgra@el] fntdrfer@i) @NYilx-htse thhiiod, &r-beBFlactamase
. .. .6-menbered heterocycl oal kyl ring containing | or 2
inhibitert r ogen or oxygen atoms, where RI) is substituted
wth O to 3 substitutents independently chosen from
(i), (ii), and (iii). 45. A compound or salt of Caim
483.i n whiackepgX compekiag miic phadBacehticdrpopodiot of@latm 60 in a
.Caim45 in ich RD is phenyl fused to ,a 5- or
contalper ARG HSRY BiREhG 5P5WPSI¥%@ [E53h e AT gutiergie fom
microdtshliQgSMeOion. OXygen atoms, where R[) is substituted
wth O to 2 substitutents independently chosen from
hal ogen, hydroxy, am no, G -CQC2al kyl, and G - C2al koxy.

4 A ound ar.salt,of any one of Clains |to.46 .
Hae "ok BRKEEeA G o7 s Tolg Ao Ghetio S psRugidor wsing
the coMPbRHSn @ trdat a GAdnt sftorin FANROUAEAnSBtidn Of any one
of Clains 1 to 46 that exhibits an MCof 1 g/ m or
| ess against S. aureus and E. coll. 49. An
anti-bacterial conposition conprising a conpound or
salt of any one of Clains | to 46 together with a
carrier, diluent, or excipient. 50. A pharmaceutica
conposition conprising a conpound or salt of any one
of Cainms | to 46 together with a pharmaceutically
acceptable carrier, diluent, or excipient. 51. A
phar maceuti cal conposition of claimb50, wherein the
conposition is fornulated as an injectable fluid, an
aerosol, a cream a gel, a pill, a capsule, a tablet,
a syrup, a transdermal patch, or an ophthalmc
solution. 52. A conposition conprising a conpound or
salt of any one of Clains | to 46 in conbination with
anot her one or nore other antibacterial agent,
anti protozoal agent, 168 antifungal agent, antivira
agent, interferon, efflux-punp inhibitor, or
beta-lactamase inhibitor. 53. A package conpri sing
t he pharnmaceutical conposition of Aaimb50 in a
contai ner and instructions for using the conposition
to treat a patient suffering froma m croorgani sm
i nfection.



54. The package of C aim 53, wherein the instructions
are instructions for using the conposition to treat a
patient suffering froma bacterial infection. 169 55.
A conpound or salt thereof of Claim1, wherein the
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[ 4- (2- Ami no- 3- hydr oxy- propyl ) - phenyl ] - 9- cycl opr opyl -
fluoro-9Hi sot hi azol o[ 5, 4- Db] qui nol i ne- 3, 4-di one; or

7.

6-flu

?@(@ ﬁggopyl 7-[3-(4, 5-di hydro- 3H pyrrol - 2- ylpralsemale2s3es
6-fluoro-9H-i sot hi azol o[ 3g4- b] qui nol i ne- 3, 4- di one.

182 56. The use of a conpound of any one of Claiml
APLO ?@3 ppror 55 for the manufacture of a nedi canent for
reatl ng or preventing a bacterial or protozoal

9-cydlarepiilicefudre:2au, updtiBldro- 394 d:oIBQJ-yﬁﬁlyﬁﬁotﬁlb?ﬁ)lﬂ@ mplﬂbjﬁ‘iiolme—?-
accor di ng to Oaimb56, wherein the bacteri al

preotRexe®ide nfection is a urinary tract inf ectl on
a4 i1 LAl -

O P L Sy L) g E R BN o154

gdrqaiocidst3, #dfames i on, cervical gonococcal i nfection,

L urethral .chl dj I 0 [Vi C chl d al

9-Cy{lfpigay’ %HHOYB% lilhater Jaﬁ%onpfﬁr%ﬁ oot FGHdoL ST 08-

grisdthiaeqafsi A qQﬁ&%hﬁéB@ldlbrYbf ection, infectious

di arrhea, typhoid fever, prostatitis, acute

[4-(9dTsielopranys6- fh@cﬂ—é;‘r’ek@@e;t BA19-straledre-kaothdzol oy, bhdduingla-7-yl)-

pn intr nal infection, gynecologic
r@eﬁ‘]?gaﬁba%}c aﬁ?l%yge%p?ﬁ ection. 58. The use of the
9—Cy@@ﬁf@9ﬁrﬁiﬂﬁ@r@07r o gllél‘ph@x@ﬂlﬁéﬁlo%f) &%n%@ﬁeilsd’thiaﬁﬁoﬁ 4-b]quinoline-
or

animal is a fis anphi bi an, reptil bi rd,
jones9. The use of the compound accordl ng to daim

oSBT 6.0 BT Py O R TR 455
mefjyeholire-B4-divmean.
{[4-(9-Cyclopropyl-6-fluoro-3,4-dioxo-2,3,4,9-tetrahydro-isothiazolo[ 5,4-b]quinolin-7-yl)-
phenylcarbamoy!]-methyl}-carbamic acid tert-butyl ester
2-Amino-N-[4-(9-cyclopropyl-6-fluoro-3,4-dioxo-2,3,4,9-tetrahydro-isothiazolo{5,4-b]quinolin-
7-yl}-phenyl]-acetamide;
7-[4-(2-Amino-3-hydroxy-propyl)-phenyl]-9-cyclopropyl-6-fluoro-9H-isothiazolo[ 5,4-
b]quinoline-3,4-dione; or
9-Cyclopropyl-7-[3-(4,5-dihydro-3H-pyrrol-2-y1)-phenyl]-6-fluoro-9H-isothiazolo[5,4-

blquinoline-3,4-dione.
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56.  The use of a compound of any one of Claim [ to 46 or 55 for the manufacture of

a medicament for treating or preventing a bacterial or protozoal infection in an animal.

57.  The use of the compound according to Claim 56, wherein the bacterial or
protozoal infection is a urinary tract infection, pyelonephritis, lower respiratory tract infection,
skin infection, skin-structure infection, urethral gonococcal infection, cervical gonococcal
infection, urethral chlamydial infection, cervical chlamydial infection, bone infection, joint
infection, gram-negative bacterial infection, infectious diarrhea, typhoid fever, prostatitis, acute
sinusitis, acute exacerbation of chronic bronchitis, pneumonia, intra-abdominal infection,

gynecologic infection, or pelvic infection.

58.  The use of the compound according to Claim 56 or 57 wherein the animal is a

fish, amphibian, reptile, bird, or mammal.

59.  The use of the compound according to Claim 56 or 57, wherein the animal is a

mamimal.

60.  The use of the compound according to claim 59, wherein the mammal is a

human.
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