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WD 2006/ 101603 PCT/ US2006/ 003657 7- Am no
Al kyl i denyl , Het erocycl i ¢ Qui nol ones and Napht hyri dones

w@e@saeikes erence to Rel ated Application 5 Thi SPCT/US2006/003657

application is a continuation-in-part of Application
Serial Nunmber 10/937238, filed Septenber 9, 2004

' ylidemyl-Heterpeyclig (Quinolones anddia iglones
to novel antimcrobial conpounds, their conpositions
and their uses. Background 15 The chemi cal and
medi cal |t er #rds8-HERtEAE fo RRIRRYMSpliLaioR! € sai d
to be antim crobral, I.€e., capable o0 i ng or
suppressing the growh or reproduction of

ant | bR PP pr Do g BRI Bag 4 AIERB b BeEel Number

@gm@@rm@@ge?)@nb@mgl’ AhsAnt i bacteri al Agents for
Di sease Control (M Geyson, editor, 1982), E Gale et

al ., The Mol ecul ar Basis of Antibiotic Action 2d
edition (1981), Recent Research Devel opnents in
Antim crobial Agents & Chenotherapy (S. G Pandal ai,

Edi tor, 2001), Quinol oFelddfilAven@bhal Agents (John S
Wl fson., David C Hooper, Editors, 1989), and F.

O Gady, H P. Lanbert, R G Finch, 25 D. G eenwood,

ecin. » T Sb R inyertbly. Rl 1o BB velc R TSR goipdunds, their
cmpdsiitéres dadl tlegeosss.vary. However, they are

generally believed to function in one or nore ways: by
inhibiting cell wall synthesis or repair; by altering

cell wall permeability; L ARL DI hing protein 30
synthesis; or by inhibitE%c'k Eﬁanthesis of nucleic

acids. For exanple, beta- |lactam antibacterial agents

act through inhibiting essential penicillin binding )
pr ot el clemisa) and padical fitgratyra dascrines eosppeuidn tat gre said
t6ehe ARhlicropRiines! i i

Bhe SmicmLRl E8!, Sapdble bf \eéxgggr{%?@,g g’ﬁ?%‘?@ﬁ%@%ﬁ? grgwth or
repegstuciion paf t migroorgainisnts, ngusly nabebasteih. DNPor  éxamsple, such

A S S e b Mreraharapeutics, ang
Raiicteriad Ay idr Disease Control (M. Greyson, editor, 1982), E. Gale et
al., The Molecular Basis of Antibiotic Action 2d edition (1981), Recent
Research Developments in Antimicrobial Agents & Chemotherapy (S. G.
Pandalai, Editor, 2001), Quinolone Antimicrobial Agents (John S Wolfson.,
David C Hooper, Editors, 1989), and F. O'Grady, H. P. Lambert, R. G. Finch,
D. Greenwood, Martin Dedicoat, “Antibiotic and Chemotherapy, 7th edn.”
(1997).

The mechanisms of action of these antibacterial agents vary. However,
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they are generally believed to function in one or more ways: by inhibiting cell
wall synthesis or repair; by altering cell wall permeability; by inhibiting protein
synthesis; or by inhibiting the synthesis of nucleic acids. For example, beta-
lactam antibacterial agents act through inhibiting essential penicillin binding

proteins (PBPs) in bacteria, which are responsible for cell wall synthesis. As
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suitability for any given clinical use, vary. For

exanple, the classes of 5 antimcrobial agents (and
Worembaosom t hin a class) may vary in 1) their PE/EB100€003657

efficacy against different types of m croorganisns, 2)

their susceptibility to devel opnent of m crobial

gnaiher expraplgnauigplanesi actpideasidBInggt Rainhibiting synthesis of DNA,

t@nég?&}e%,bgtthg%eﬁﬁg ?%l%gﬁhé bi oavai l ability and

Stri betion sel ection of an

appr Cfite @harmabolbfgmabi@hakacQQMR:SI of antiniceobial gea®Y, and their
sHB t| on 10 requires analysis of many factors,
UHEp ey rfer Y O &ﬂ'n@ﬁbélﬁesrﬁqerolF\PédeX@rﬁéle disi classes of

wel%b?é Disid g{érgﬁers c}ﬁlﬂ’nh oLakLL nrSnI & Jr‘? in 1) their relative

ction to be'tre t her "con
&ﬂbmyeagamh)dlﬁemht atypm’rmfsmicnoomdmns | Bpriosiedsusceptibility to
m cr b| al agents  yield egw voC resiﬂ ts. | ndeed,

t
C?n Iloéer? cPbbi 1cr%tagln Legistangt o tha eif; e Phagmacological
dHalHééteﬁéﬂdé' 59&4\ Yasaﬁ’r?&P'b?@el\%ﬂéﬁlhg:E\HB &%dfsﬂﬁﬂtloﬁpe%crcﬂmmgly,

antimcrobial activity, avoldance of mcrob
&eé@t@nantan aparqnfatﬁemﬁlmlggoblmhagemmm a |ga/ezm clinical situation
ntim.cro

S0 A AR rneRl rReBT Ja8GH5GE HeMpe S SrdREm invoved, the
desirediastho8asteadin st ﬂféUIbBth&P 81 tHeARRdioh tG'HéetrQéted and
rel ated heterocyclic 20 noi eties are known in the art

qtienepnsidgralioner obi al activity and are descrl bed in

}Qgge‘;l-?’é(;:\hhé’\)’(!vbﬁaarng(flﬁ[cﬂn&g&n?t%agtt?%rgaﬁc@wﬁoggﬂ aé‘lttl ?roblal agents

yidlt eeqivecadrpsiuite] andsed, Jemuaitimiefobidibdenis a8 pdduced that are
i gn. apd Resi st ance, and Spectra of Activity In

AGt .
tiuly i Qnically, achPRIANE TAJRRDS Of dHEIr TRARSUARIO! anjignicropial activity,

( %T@{E t
and%gm%bt9 ﬁ@roroﬁel Kje% ?L@%lp%%éﬁf%ﬂ) P%%g ﬁqe%é is a
ondtinbingdnead dor. brofamhspeRﬂmm dvitichiciObéh ggevit,. whizh are effective
145 1986§)ai1t3' B, Cornett et at., Ann. Rep. Med.
et BicroRes 39 (1986); P. B. Fernandes et al.

Ann. $%Re Nbﬂ-dll*@a?@umof&% Adphth I&I?‘Ig (érg%ate@ heterocyclic

Koga, et at. "Structure- Activity Relationships of
mpigfiga areknewn ) the aﬁdOT\a@emrﬁmbsmbnalta@ﬂwty and are described in

R N
(M77Drelalfeoretet al., . “The Nﬁdrocﬁ;}ﬁﬂbné@' Strﬁéturé’s M88hanisms of
(1988); T. Rosen et at 31,

Ch Vol .
Adlign %n@@s'sten%eaeﬁs%@@ct@ ofActivityudm \Gtref, ubntmceob Agents

ai??.éb?@"&ﬁ& 3 %850@{2 t(*g%%{zd‘géﬁq@%{}gﬁt Khenf8. Agents

mcusm&erqovalam Ml 183‘6 (1987)1 98- POQVEARSAR] et B, Ann. Rep.

aé 68%6632?/30?120'% 14%”??986 nJGtB aCornetir het al., Ann. Rep. Med.
Chem., Vol. 21, p. 139 (1986); P. B. Fernandes et al. Ann. Rep. Med. Chem.,
Vol. 22, p. 117 (1987); A. Koga, et al. “Structure-Activity Relationships of
Antibacterial 6,7- and 7,8-Disubstituted 1-alkyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic Acids” J. Med. Chem. Vol. 23, pp. 1358-1363 (1980); J. M.
Domagala et al., J. Med. Chem. Vol. 31, p. 991 (1988); T. Rosen et al., J.
Med. Chem. Vol. 31, p. 1598 (1988); B. Ledoussal et al., “Non 6-Fluoro
Substituted Quinolone Antibacterials: Structure and Activity”, J. Med. Chem.
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qui nol ones: Decades of devel opnent and use", J.
Antim crob. Chenother., Vol 51, pp 13-20 (2003); J.

wRaios/1016hechani sms of resistance to qui nol onesPCT/ERPOE/003657

alterations, decreased accunul ati on and DNA gyrase
protection” J. Antim crob. 5 Chenother. Vol. 51, pp
Malo§51p.1798-2003)993); WKK\S.dPateot 682%91 AA\/INmeerson et al., “The

TNURRE RSk AP BR, A bl B MBS Ehprytner, vol
5¥, 1320 ¥esb3) CheRuiY/oMiech@nishis é\gFé'%ls]tgﬂc?e td §QPBlones: target
Japanese Pat ent Publication 06263754; European Patent

Fhgsations idesreasedaBBUMUlRtiomand BYWA gptasenprobediion? dt Aotimicrob.

GodBoTsta: VoP<ST pbLATCmITTYCR: Jogs)BheBast et A Novel

Armtibechadl Oﬁ&lhlomum@ﬂorfél bitre ad | Dﬁtdﬂww&noﬁ%@ RN 1 -(5-
Pat ent Publicati on 572259; I nternati onal Pate

RIS 2 4eIEHOND TN OBTOLD”S, JpMeth Chema¥el. #hr cnpeérQOS -1917
GRS BT 4o POEREig BT EpARA Mot Buicaton

487@30Pa|h&ﬂ1aﬁm8931teriﬂ BubkRattient WI60228 6882 Intdrrfational Patent

b AT g PSR i SR iremationa

PaYeRt NRLbRAMonPalet20BBBEC At ) eawﬂmééf%ubl&%ﬂeﬂewzzsg
Pat ent Publication 01090184; [nternati onal Pat

Ipteshaiienal dratewioR obliszdion] WIQD 186408n ). SPRataT 5677456; European

Li cat,i,on,. W00 X urgopea t tlon
Aanb PR a2/ U SIPRERT, SR clm, FReR" as04sss;
Ewopeaan PR NPublidttiopate7gB24:13450; thetrﬂrnaﬂzzwl u S. Patent
Pat ent Publication WO0209758: International Patent

3256662at UoB. Vidatesb 1601758 t;erFiropeaal Patenterdfublication 304087;

BN BB TSIl ey st

WRHDEB386| mhpanese d?man@thatWolom@on 84 IMBOTHHB ; Patent
Pat ent Publicati on_WO0071

t t
tohiBaRar; SNBle20B578L, biematennl PR wDdicetion AN@O185728;
t
Ehropal FfibnbPaBHon M MA0aRESs Pl uBIRAEH 1@130241;
heopeaoy dPatenbnPubbicaten a#t 1345t sintebhatiemdli dehitent Publication

BRIl gl S oS TR S pa8le0 1 orpemationai
Pielt PRBIidAIONNWW09415933; International Patent Publication W09222550;
Japanese Patent Publication 07300472; International Patent Publication
WOO0314108; International Patent Publication WO0071541; International
Patent Publication WO0031062; and U.S. Patent 5869670.

WO03050107 describes a series of dihydroquinolone, naphthyridine and

related heterocyclic antibacterial agents. Of particular interest is the disclosure
of compounds of the formula,



X R/ T~-R1 RO wherein R8 and R8' are hydrogen, alkyl,
substituted al kyl, al kylamno, or arylalkyl, RO is
woyasogens al kyl, al kyl am no, di al kyl am no, arB€T/US2006/003657
arylal kyl, or trihaloalkyl, and X is hydroxy, alkoxy,
acyl oxy, am no or substituted am no. 5 European Patent
Publ i cati on 362759 di scl oses 1, 4-di hydroqui nol one and
napht hyri dine antibacterial agents ¢f the fornula, R3
00 RMORL WNXNR2 R6 RSlwhgrein Wis Cl1-3
al kyl i dene and R5 and enyor al kyl. 10
I nternational Patent 99/ 14214 and US
Patent 6329391 di §e | ole anti bacteri al
agents with C7-pi pergh : Cﬂ#%z@tidinyl, or C7-
pyrrolidinyl substituenits of the fornmula, RS O 0 OR3
XNRBRL X=R/l<~ R7T N RO ~N RO RO O particular

BT, B8 O30 SRR H0e: s sy ki, o
asghlegl ey fis dmydrggemgaliyl, Gllikgamdnay dialigdamino, aprbnarylalkyl, or
C2- C6 al k , C3-,C6 f d ' i .
talgRIk o AN Sb DAY AR oG Sr A IR RS SUpal iR ¥l

the 7-position of the 4 WO 2006/101603

PCT/ US2006/ 003657 qui nol onecar boxylic acid, ar,mrh(% the
pr ef &urepean biRatent dPiakiicatien 3362 4% discloses 1,4-dihydfoquinolone

and naphthyridine antibacterial agents of the formula,

Rs O o
™S OR;
||
W NTXTON
R
RN,

wherein W is C1-3 alkylidene and Rs and Rg are hydrogen or alkyl.
International Patent Publication WO 99/14214 and US Patent 6329391
disclose quinolone antibacterial agents with C7-piperdinyl, C-azetidinyl, or C+-

pyrrolidiny! substituents of the formula,

Rs O o
F
I OR3
Xy
Rs Ry
X= R
Rrse— R7<\/\N R 7r\’\N
N e N
Rg Rg

Of particular interest are those compounds wherein Rz is amino, aminoalkyl, or
substituted aminoalkyl and Ry is selected from hydrogen, C1-C4 alkyl, C2-Ce
alkenyl, C»-Cs alkynyl, or a Cs-Cs fused or spirocyclic alkyl ring. For

compounds with a substituted piperidine at the 7-position of the

4
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met hyl, 3-am no-4, 4-di net hyl ,
3-am no-4-spirocycl opropyl, 3-am no-6- cycl opropyl,
w@2@aitoen®t hyl , 4-am nonet hyl and 3- et hyl am nPCT/B82006/003657
conmpounds with a substituted pyrrolidine at the
sition of the 5 quinol onecarboxylic acid nucl eus,

7-

%‘E&QP?%@M& iecifer@@ongcihederefe(red awpsitiventsl are 3- amino-4-
d

AT b B S e o Ao Fimine

Mh&:ﬂbpylenﬂ -arhirtdmeetiylp osi-aminoréthyt hand  3-methylamino. For
lic agjd, the conpounds having the

ui nol o ecarRox
%@?Wd}eni"’g 3X auRstituted o pyrslidingy | atantpes- (Postignnoof  the
t f
K 2B S B S efls™ RoRER a-1-
aminoet s co’imuumlmeti‘fylt hed-( ﬂ{amlnbathy{)-m dimethylOH aMd  2-

A\J(u e}h)glcgl-zc}r uoansRCi] ag arﬁggr g nw%s@iuq@%ﬁ@, 7-position of

tthIWonedeﬁb@kyl@laé@ tﬁb odesShetWR%ﬂi@/su@tm%’hts 3-amino,

al koxy, or a ro$ of the fornula R5
&vﬁrrumpmetwloaed -G e mim- érmeml)aﬂe/ltra;resaneluded among the

%fé&%&% rﬁB%FeaCh represents a hydrogen atom a

group or an arylalkyl group, and mis 1
or 2.E@e baﬁyMntlButﬂ&ad@ﬁIMOGAZ RIS ARRE EbRPouRBs of the
of t he above nention publication. For the piperidine
fotmuld t uent at the 7-position of the 20
qui nol onecar boxylic acid, the conpounds having
substituents of 4-an1no-3- met
4- et hyl am no- 3- net hyl , Inmet hyl are included
in the preferred exanples o1 e - gﬂropean Pat ent
Publ i cati on 0394553B1 di sg i ral conpounds

25 of the fornmula, 5 WOYZ00¥ ' 603 PCT/ US2006/ 003657
Ry R
(i
Y= W ya
Rﬁ\B

wherein B is ~CHz-, -(CHg)z-, or -(CHa)s-, R4 is hydrogen, C4-Cs alkyl, hydroxy,
or G4-C3 alkoxy, W is hydroxy, C+-Cs alkoxy, or a group of the formula RsRgN-
(CHg)n- in which n is 0 or 1 and Rs and Rg are the same or different and each
represents a hydrogen atom, a C4-Cs alkyl group or an arylalkyl group, and m is
1 or 2. each symbol is as defined in the specification of the above mention
publication. For the piperidine substituent at the 7-position of the
quinolonecarboxylic acid, the compounds having substituents of 4-amino-3-
methyl, 4-methylamino-3-methyl, 4-hydroxy-3methyl are included in the
preferred examples therein.

European Patent Publication 0394553B1 discloses anti-viral compounds
of the formula,
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OOFI I OH R QNRL R21 (CH2)n R7 = N- R22 R23
wherein R21, R22 and R23 are each independently is a

whyasogens at om a hal ogen atom am no, Cl-C6 BECRYE2006/003657

Cl1-C8 al koxy, or amino Cl1-C8 al kyl and two of them
may be conbined with each other to forma Spiro ring,
and nis 1 or 2. 5 European Patent Publication
0572259A1 discl oses anti-vigal conpounds of the
formula, YOO X %¢ NIQNN, ( ;"n (In" RL
R7 R8 wherein R6 and y lje toe sane or different
and each representsg en atomor a | ower alkyl
group, mis O or 1, A" I's Ttor 2, n" is 1, 2, 3 or 4,
10 and R8 is a hydrogen at a |l ower al kyl group, a
hydr oxy group or a IOW%QA al(gayy group. International
Pat ent Publication W9 Hj scl oses conpounds of
the formula, 15 6 WR2006/ 101 '8% PCT/ US2006/ 003657 O
OF/ I OH Rao

Ros
wherein Rz, Rz and Ry are each independently is a hydrogen atom, a
halogen atom, amino, C4-Cg alkyl, C-Cg alkoxy, or amino C1-C8 alkyl and two
of them may be combined with each other to form a spiro ring, and nis 1 or 2.
European Patent Publication 0572259A1 discloses anti-viral compounds

of the formula,

O o
X |\ [ oH
R N N
N\( ‘/(ln" R1
R m/
7 Re

wherein Rs and Ry may be the same or different and each represents a
hydrogen atom or a lower alkyl group, misOor1,n’is1or2,n"is 1, 2, 3 or 4,
and R8 is a hydrogen atom, a lower alkyl group, a hydroxy group or a lower
alkoxy group.

International Patent Publication W09324479 discloses compounds of

the formula,
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I\NNRR RZ _ CH23 12 (R2)n wherein Zis an
amno radical, Rl is hydrogen, an (optionally

whyasosbnt ed | ower al kyl) radical, an acyl redi/wgtoo6/003657

derived froma carboxylic acid, an alkyl carbonic
acid or an arylsulfonic acid or an arylam no carbonyl
radical, R2 is an 5 oxygen atom and nis 0 or 1.
Exanpl es of bacterial infections resistant to
antibiotic therapy have beenr_regported]|in the past;
they are now a significant thrje toJpubbiHc health in
the devel oped worl d. The AN} 22y of m crobia
resi stance (perhaps as glizgggj ofi the intense use of
anti bacterial agepfs et d %%riods of time) 10
Is of increasingRtoncefn i n med@fal science.
"Resistance can be defined as existence of

ani , i.n a populatlon of a given m crobia

e i r«%?t arram% rpgiggl ,slasé%mydm@ert, ol Hepteralynhydrogylated
IBW\é?rhlﬁfi)t S E410Rin ahcﬂgt%'&ﬁcal TrRed' ﬁ8h13%a8§rﬁﬁkgl %a'lds an alkyl

part ar contern In environments suc
carbonicuadidl vg ancargisuifohieracid el ain mqlamihbgfarbanﬁ&adfcal, Ry is an
|nf ect| on an% |ntens use of 15 anti bacterial agents
é‘e’soeor., W Sanders, Jr. et al.,
| ndLEké%hBles%?‘b%c}&%‘i W@éﬁﬁ} @sls‘ﬂérﬁ% eﬁ‘ﬁl?lo'\ig therapy have been

Epi dem ol ogi c | Ications for the Use o
r@@pﬁaddsﬁbelmt,, thRyvarewnow arsﬂgaruﬁwarmthmaetdasrmﬂohcpheaﬂﬂm the

re3|03% aﬂqg@‘" e@?\/é@é@ ng%(?rltarfe knogn Fgg‘%?ﬂ%rhﬁgs as a

resal@bif‘mé irﬂ@néé usdef anhbatt@hapa@éhtﬁaﬁ/b? léb(fénd%@zaémfds of time)
., 20 1i-lactanmases hydrol yzi n?b penicillin
B

'%éﬁHaPr@@ﬁm eRyjoern érmmgdlca SQlﬁ@C%nt“ tstartca’jsiaﬁgbe defmed as

S B gy, I LBl e & 96 ekl gpocies

a(re Epss pesmeptlble rlJeH@nel at:ﬂdsmebfl B Yieseantidicrobial agent.  This

on rrhoeae and ac isitigon of a readily
'g %%H%u Bf g%ﬂ“&ﬁ"b)&'? e@%ﬂonnw}sow% agr basritals and

rﬁﬁ&hﬁt ﬁBhe%ar\/\Qfére(l%iél vely"‘ﬁngﬂ ?él]els' 8\”‘ frﬁébﬁ&r?ré%l iflerfsd use of

St aphyl ococcus aureus
aptibactssisil agestsparchogsmon. sBed, asg %r&mﬂerrs ndi. @$iakf anblumble

TGRS RO B TR Bt L2 e
CHsHHIdSHdNG” HeaVis iR MeieRASEO Diseases, p. 830 (1988).

Pathogenic bacteria are known to acquire resistance via several distinct

mechanisms including inactivation of the antibiotic by bacterial enzymes (e.g.,
B-lactamases hydrolyzing penicillin and cephalosporins); removal of the
antibiotic using efflux pumps; modification of the target of the antibiotic via
mutation and genetic recombination (e.g., penicillin-resistance in Neiserria
gonorrhoeae); and acquisition of a readily transferable gene from an external
source to create a resistant target (e.g.,, methicillin-resistance in
Staphylococcus aureus). There are certain Gram-positive pathogens, such as
vancomycin-resistant Enterococcus faecium, which are resistant to virtually all

commercially available antibiotics.
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Hence existing antibacterial agents have limted
capacity in overcomng the threat of resistance. Thus

WO eoonawdedd be advant ageous to provi de new ant i PEDUSI0&D03657

agents that can be used against resistant m crobes 5

Summary of Invention cants have found a nov
ser i egegee @aﬂsﬁag@ﬁwgagﬁ%@a aggw@ohav&vmga@h@@paﬁ@f 'th\éercommg

m.ffﬂﬁ{ew%f%@\s%cef esHfAN wWaluid %%e%dvﬁnﬁg%aweprowde new
s gni e art. In

I'cant activity advantages over t

aatibdoteria mgehtethahvambearseded getiest redidtdr naiorgbesnds
having a structure according to Formula (1) R4 0 0 R3
XR EAbYR ~t)n R (R6)z 15 Formula |

wherein: n is an inteffhnidrBfint@ntlon 20 Mis an
integer froml to 3; T‘?‘gn—l—n're“g'e“r- mO to 3; R
is selected from hydr ogen, hydroxy, and aI koxy:; R2 IS

hydr R4 are independently selected from
hydr ogeﬂl"carﬁ‘i%; o %‘ﬁa fQHf'Ho Fo%&f'esalqgoﬁ&”nogqqaﬁ {3\ related

ﬁ&r‘ﬁpbunéék a?é‘deﬁéil}%y' g}ﬂ@st' 5re§i%{£ﬁt ‘?ﬁﬁcfdbé@ and provide

ogen, ogen, oxy, and al kyl thi o,
ﬂgnlflsanhaelpehyom“alniram emretb\efatmmllalpajllqulalydmxwentlon relates
kox aIk | t.hi o, al keny
KaupHis hakh 3 aifisER aisorda iomBdi, (o form a
_ to 7- 8 WD 2006/ 101603 PCT/ US2006/ 003657 menber ed
carbocycllc ring wherein each carbon atomof the ring
can be optionally substltuteﬁ widgh B12, wherein R12

Is selected fromthe grou SI ti g of hal ogen,
am no, hydroxy, al koxy, al kenyl ,
al kynyl , oxo, al koxyl m %I m no 5Eis
sel ected fromthe gr 7 SI ét |bng 0

(RG)Z

Formula |

wherein:
n is an integer from 1 to 3;
m is an integer from 1 to 3;

z is an integer from 0 to 3;

R is selected from hydrogen, hydroxy, and alkoxy;

R is hydrogen;

R; and R, are independently selected from hydrogen, halogen, amino,
hydroxy, alkoxy, alkylthio, alkyl, alkenyl and alkynyl;

R;s is selected from hydrogen, halogen, alkyl, aryl, alkoxy, and alkylthio;

Rs is independently selected from alkyl, hydroxy, alkoxy, alkylthio, alkenyl,

alkynyi, aryl, alkoxyimino, and halogen; or Rs and R join to form a 4- to 7-
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1) R7 wherein, g Rg-Ni R1O0O 10 q is an integer from
1 to 3; R7 and R8 are each independently selected from

wog@eogens and al kyl, or R7 and Ra join to forPCHUS2006/a03657

6- menbered carbocyclic ring, or either of R7 or R8

can be JOI ned |ndependently to either of RO or R10 to
f orAerR ﬁé%peetgﬂ@wtc ripg rw‘%félﬂ aael GO AP fgibie BRGRAN be

to Rel
ar é)\e@ag ! g%tétr%éehnﬂ séFect déyﬁ r‘ﬁﬂs (I)%ig%é‘nﬁ?rﬁlﬁ]e group
aC)donSISahgoaﬁ/mdigaw | amirro, shydroRry, ,allm)(yalalleyltht?dl wlidyly alkenyl,
Fl Igntoformg‘yheterocycllcrlng
r@ﬁﬂ“ﬁ( e OKY'fT}'B‘EjéHd gFRXYENINS: ch they are bonded:;
2) g é@cb ’fronggw UpS q?%s‘i'i‘ﬁ ied above; R7 and R8
y sel ecte

are eac epen en rom hydr ogen and

al kyl 1) or R7 d R8wherainto forma 3- to 6-nenbered
car bocycl Ry .and R9 is selected from hydrogen,

al kyl , acy{lg,\_ ycar bonyl, or sulfonyl; 25 and 3)

al kenyl ; A”i s\'sel ect ed from N and C(R11), wherein R11
is selected fmﬂ{n hydr ogen, al kyl, hal ogen, hydroxy,

al koxy, alkylthio, and cyano; X is selected fromC and

N, where.if X.i qt is a double bond and b is a 30
S| ﬁ:b‘searbm%pera{m;n is N, ais a single bond and b

'c? L s Hcarbnth :ﬂﬂ@ pehdéntirdctsiied derﬁmMcEgén aRd alkyl, or Ry

with the prowsotha when Y iIs
andinghBs Jomutg frRB) 3- 30 Banambehed earbqeycius rlng etceﬁmbr of Ry or

2 160, 1 US2006/,0Q3657
cym%ﬁ‘rkbﬁ jopgd; 'Bg\o Q&’ngeﬁﬁﬁggc;{ﬁgo 18P 10U @heterocyclic

GmEEcEIRAIRthRhg! mﬁ*G&en éto@n E@Wﬁﬁi}?ﬁ h‘g& QFH Mbnded whereln
prow ded that" if AIiS

t hdt Rod Brdarl eash mdepemd;erftkyr aelacﬁad ﬁ’enbdﬂydobgen alkyl acyl,
heta oxy%gzlrlc;o%y OIg’su(l)fronyl, or alternatively Rg and Rje join to form a
heterocyclic ring containing the nitrogen atom to which they are bonded,;

2) . R, wherein,
g

q is as defined above;
R, and Rj are each independently selected from hydrogen and alkyl, or Rz
and Rs join to form a 3- to 6-membered carbocyclic ring, and Rg is selected
from hydrogen, alkyl, acyl, alkoxycarbonyi, or sulfonyl;
and

3) alkenyl;
A is selected from N and C(R11), wherein Ry is selected from hydrogen,
alkyl, halogen, hydroxy, alkoxy, alkylthio, and cyano;
X is selected from C and N, where if X is C, a is a double bond and b is a
single bond, and if X is N, ais a single bond and b is a double bond; and

Y is selected from N(R4) and C(Ry), with the proviso that when Y is N(R;), X
is C and when Y is C(R1), X is N, wherein Ry is selected from C3 to C6
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Sif Ais (R11), Xis Cand Y is N(Rl), then R2 and
Rl can join to forma nonocyclic or bicyclic

whedenawyxlic ring, or if Ais C(R1l), X is C pamUS2006003657

N(R1), then R2 and R can join to forma 5- nenbered
or an optical isonmer, diastereoner

2%@&35%%@4 {Clt ﬁgi%ﬁfo%cmﬁwhﬁbm alkeneya 6rmembered aryl and
acg@%&@alﬂeée O?V'aé'?’,\’i‘l%rd RLpdrug thereof. 1In

addi t1 on, nethods u g compounds of the invention
asifsA as O(Rgr), Xeis €@ iaabisY ds 8l(Rl)s sher R, £ @RHR £6an foif b Jorm a 6-
invention. It has @:een found that the conpounds of
thi”éemh%r@lqtf?%ﬁfocé{ﬁ "B%nPbsi ti ons containing these

co : ' : i i gl ept 15.

o et P, %% SEhu ¥ EREhRN B SRy ZansRin to fom a
wi toradyalin aglisyalic hatetdeycligrimgabnst resi st ant

RS R S s B N o e i o a 5

COoRErhh&rRdIRUSRIEYB: Mhg;.contributed to by bacteri al
i nfection, which corrprgt"ses adm nistering to said

ofedim@ptical isemepe diastarcbyer 20 erfdrtiomerethenanfnt Harhdseutically
nula 1. The present invention is

#C%?Bﬁag)?gagft,e}{fcﬁatet gF B B8P - pr eventi ng a  subj ect

f r omig udddifiom) Imbtsts2 of @Bﬁ'{gt E%P6§H§§%fqui@¥ention as starting

contributed to by bacteria nt ecti on,

"Baiepalssere alsecantonepipieg indhistieveniignect a .
compoti fn53eh X fodid sk e Famipunds BoSEE: Bpaich, and
doesmosiitirisocortaming thesd compenhtisNary eifbdipie BRIMRYBLRAI agents
ag@irg%gu él%ﬁ%k)rawl% q\é\\o ggt%%gg%i%&g%gpggén%%go%g?rggggntages of
aetiiEa§aiRst resistant microbes.

Accordingly, the present invention is also directed to a method of
treating a subject having a condition caused by or contributed to by bacterial
infection, which comprises administering to said mammal a therapeutically
effective amount of the compound of Formula 1.

The present invention is further directed to a method of preventing a
subject from suffering from a condition caused by or contributed to by bacterial
infection, which comprises administering to the subject a prophylactically

effective dose of the pharmaceutical composition of a compound of Formula 1.

Detailed Description

The subject invention provides compounds of Formula (1)

10
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a, b, nn m z, R R, R3, R4, R5, R6, A  E X and Y
are as defined in the Sunmary of the Invention
W@ ewbiloronbove. Rel ative to the above descri pt PONPS2006/003657
certain definitions apply as foI I ows. Unl ess
ot herw se noted, under stand ncl ature used
t hroughout 10 th| s di sclosu é t e erm nal portion of
t he designated side chal 'ﬁs first, foll owed

by the adjacent funct aB?re rd the poi nt of
attachrrent Unl ess 5 e | ADt rwﬁge the terns

"al kyl ", "al kenyl" glkynyl whet her used al one
or as part of a subsBst ent group, include straight
and branched chai ns(®farving 1 to 8 carbon atons, or
any nunber within this range. 15 The term "al kyl "
refers to straight or branched chain hydrocarbons.

"Al kenyl" refers to a stFaimgWelor branched chain
hydrocarbon with at | east one carbon- carbon doubl e
bond. "Al kynyl" refers to a straight or branched chain
whedeipear bon with at | east one car bon-car bon triple

bound. For exa al k ncl e neth

et hyl @, B-rigpgi | u@oﬂeoéyd 55 %lﬁﬁ k geﬁned in the
Mey! . 3- 2rreth| but yl

Szﬁﬁmg&¥ th? Ing%ﬁt%%%%; neopentyl , (n hexyIy )2 %ex I

and Rémlﬁ\myﬂortbet@ldove d@slcnp’grdn rcwjﬂam’aﬂeﬁmtlen@ﬁ?lb'rﬁs follows.

ethers for romt evi pus descr

o brieratianiss piesk gt stk ARt b8 Boughout

RISt Sbu Eﬁb t%rmlr{w poRIdPoIStha b sRirelad siakychairt i deecrmgd first,

car bons. al kyl',; al kenyl, al kynyl, cycloalkyl
fgttawex by meaaqunt@wwmahwowarctmeu prisiRfieshment.

subst,i t ut ed wi 0 g & " "
i ncl LHP'ﬁ pﬁﬁ# Ho&%ﬁmf’? Eﬁ? g‘é Hﬁ drglo mglﬁtoemjI ?nd alkynyl,
Vvithdtnby L@b&ezﬁmhe & Ky nydrt cﬁY@@m@Eﬁwent glbkp,xmclmje)stralght and
al koxyimno aryl, heteroaryl, heterocycl o,

braxmhradgchamgi@gmg e B cargm@omssgg ¥ numwrﬂyn "{Ris range.

'%%‘IW%%MH el n R13 andcarlbl0 n\?\b "Alkenyl

r&&lﬂﬁ/tbo%@]@raigwl?réﬁaaeﬁéemﬁv hyamfam@ i\l\tﬁﬂiﬂe@bl@;@éhtoh? carbon-
t . .
e A B 2] s e G e o
@ﬁr%%wl\ﬁ}ﬂ‘&klea%?@ner@ér%ﬁ%ﬁ%cﬁﬂrlﬂé boBhd. For example, alky!

érnative oin to forma
ﬂadicmlsmycﬁldecmethyh,gethyhmpnmpug isqpropyl ﬂd@éw okt osec-butyl, t-

W E A S BB ANPGRS OB, oS8 ey, 2

5883 bhHURHetig)|SetRyl. MPaRSxARaditaRMre d)@@en%thélt@vfbnged from the
to 6 carbon atons” (branched or strajght chain

previosly fdeserikad stigightcondrangied shalaalky grﬁezas “Cycloalkyl”
groups contain 3 to 8 ring carbons and preferably 5 to 7 ring carbons. The
alkyl, alkenyl, alkynyl, cycloalkyl group and alkoxy groups may be
independently substituted with one or more members of the group including,
but not limited to, hydroxyimino, halogen, alkyl, alkenyl, alkynyl, cycloalkyl,
alkoxy, oxo, alkoxyimino aryl, heteroaryl, heterocyclo, CN, nitro, —0COR;s, —
ORys, ~SRys, —SORi3 -SOsRis, —COORis, —NRigRys, —CONRisR1, -
OCONR;3R14, -NHCOR;3, -NHCOORs, and -NHCONR;3R14, wherein Rqs and

11
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hydroxyl group. The term "Ac" as used herein, whether
used al one or as part of a substituent group, neans

wae@bsh160310 The term "hal 0" or "hal ogen"” neansP€T/us2006/003657

chioro, bromo or iodo. (Mmno-, di-, tri-, and

per-) hal o-al kyl is an al kyl radi cal substituted by
Rndependegparsiehiy eselectad  trom Hydhrogem aliofts alh@mglonalkynyl

‘i}’&ﬁqalﬁf l og% bst‘é(e)(%qugr"bedﬁm%’g Ozt %Pt@gd ﬁtg%earﬂal@?’ and

Wét@F&Hyblba'lléW' @.abltémahv@xrmm ad Fﬂthéq'{ f}blhel@ fopm a heterocyclic
phenyl - - thyl and the like. The

Gy bmtwﬂm@tm oitragen aﬁ@aut@a{vhmwﬂyea@maqh@m ed by

at ome! PhPLBn s rearypd Herdin, dufeilpr aEAHERANRE s gart of
étﬂ:fs@mmﬂ gidiup’, Omeand e afiB- mdﬁ}dl hmng:& tal Becarbon atoms

Cl Ik I, Cl1-C8-al kylthi Cl- C8- al k
e IOEX rﬁgghtmam)?q%rﬁ@d Irgm antgrgaﬁkcaéaldag;/ remo(\j/al of the

@ &{/\%8 ?kk?ﬂ Ctér@ R, as@é&fﬁ-& en%d%ﬁlﬁmrﬁ%yélone or as part

ofaaibubaifudBtgrbUbuﬁblaaslaoetﬁryl radl cals include, for

Sf??ﬁ%ggpﬁgﬁ{jyﬂ\’lo'ﬂa i h E}ﬂa&%yﬂ N uorhqgr enlgro‘rno or iodo.
g\ﬁ{éﬁ’@et thpihe h)ﬂcPQRW'ls @hhwhﬁdﬂdbal substituted by

noxyphenyl’, ydrox phenyl ; car boxy

irudepbudemhepl&dememwf fhe h@dmgp@ﬁwsﬂgeﬁeﬂn with halogen.

ana ORI wntudusd albne GLAThAY GRLRRRIGLE Woup. is o

gamptesicoargnitic rMbRbhaRcluaRg a:hﬁnﬁo'plhrrﬁl%dp&ftpbén)ﬂ - or 2-
substituent group, heteroaryf" refers to a

napmt@ylja@@ﬁm@ Yiked Thedsarapcyrligi afgnatisriadiopt may %@ ﬁupﬁwgted by
g%naéngﬂép(f% & 19024 gg‘tt\é I‘rfﬁn?&% £ Gtdh@Theredh with aryl,

ons are a eteroat ons
hé@@@nwehhlogeaﬁ‘l@blt eONf rmer&ptd, nitnl Bmiaod GkHBg-alkyl, Ca-Cs-

AACTHel M Ko s R N M S oo I L
gmeﬂo-at&”stn- Eéijﬂ'pé?rr %aﬁtﬁé@pp%}%gg rc(%‘Béxy n&lkHﬂR}arﬁéﬁyl C1-Cg-

pyr azt nyl yrimd ?/
pikyl- G&anl(h y-alkg-CO-Nplr auxod:a}mpxammdmzo Iylstra'uve aryl radicals

VLGSt AR, o SR TR ooy, corshen
BEASYI 1 Ad&Ry F&&-ﬁbhﬁgﬁo%é}%@@%xyéh@my ! acewlph@*lyl nyé’[hoxyphenyl

|squ|noI|n I sot hi azol 0X0

phenoxyhptmy i ’enwdrobwmﬁwhl az@arppxymtﬁ;wd)xasz%promefhylphenyl
t
A T —

ReOmesli ‘?Fh”rbf"‘PH” Rlenatapiesrany B2 dutated bbnzoyl
i ndol iz benzofuryl, cinnaglinyl, quinoxal Jﬂ ”
pyrr owMiea uggd alang @phss Partefia suhstitterd group, eteroaryl refers

tynoheid-elipYhsdiurded il Raging iR 6 ten ring atoms of which

one ring atom is selected from S, O, and N; 0-2 ring atoms are additional
heteroatoms independently selected from S, O, and N; and the remaining ring
atoms are carbon. The radical may be joined to the rest of the molecule via
any of the ring atoms. Exemplary heteroaryl groups include, for example,
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrrolyl, pyrazolyl, imidazolyi,
thiazolyl, oxazolyl, isoxazolyl, thiadiazolyl, triazolyl, triazinyl, oxadiazolyl, thienyl,
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or furo[2,3-b]pyridinyl), imdazopyridinyl (such as
i m dazo[ 4, 5-b] pyridinyl or imdazo[4,5-c]pyridinyl),

woa@aibmsns di nyl , pht hal azi nyl, purinyl, pyri dopgr/u806/003657

qui nazol i nyl, thienofuryl, thlenopyrldyl and

hi enot hi.enyl . The heteroaryl group
é‘{ﬁﬁ\t"l t‘ﬂH'BeP(ragt: i ISRSWBRHMA "}/169? &céﬁ%thtazatyl,l Neoxo-pifridyl, 1,1-

dlbﬁotmé‘i'fypgﬁﬁn%ﬁhﬁéz%iﬁ tdé‘?\&@?%d’?{gt rbéﬂ%lthlengge@ﬂ{)lﬁyl N-oxide,

cato

b:enznatdazbbdgybenmpy@aw lghzisothiazOl, CBerailkobtaz@ml nbenzodlazmyl
tri

%%{ZO}H‘@IZ@”Q} k%d)angtpnynéapw%own@ beiﬁt‘%ﬂ%‘ﬁﬁ&l quinoxalinyl,
@ét er oaidﬂy " %@émdlﬁ%l @tc ﬁtée@dku%gj%]%%n@g?mg‘?? bjsyf'd'“y'

qrotur@{(%.ﬁm]eyradmyl ;1 $nisheazopyridinyli (mldhneas Tmtdalze[m b]pyrldmyl or

SRS i) STy, POl e Pyrcopyridy,
cﬁtﬁﬂ‘uél@hw tﬁl@hdf@?leﬂue@épﬁ@@t %rn‘%ﬂ%éﬁotﬁﬂéﬁgl' CThé h@téf?oaryl group

ch is, for exanple nmber ed nonocyc
f"?'ayttb9 fl!bs’iﬂélfﬁﬂerb&dlnldewmﬂéﬂd replaceinentoofl 3- ’meﬁbet ¢hb hydrogen

A h_h st
o0 Bl WIR AR BB oL R B AR i, amino
C{-Cgalkydc h Os-@galkbxyll heCheheiathid,i COgICRUmkpIAthmion! ”&1(01 Cg-
eﬁtﬂet eroatom may have 1, 2, or 3 heteroatons sel ec

JRMiNer odBPNgr om@li-s oxtf/'gen apél onper-fsdo-allvi,ur fQiﬂ't)’l‘rB carboxy,
I i L e

opt i dietergarpemaydicesubystitated Mith Bahenooxe!to Gigs forex@mple a 4-

na 15‘l_tie attached at any heteroatom or carbon atom The
cﬁ@% FSUIE group  may be substltut ed by independent

repl aﬂﬁé‘“@éﬁnéﬁ'hétetr@c (D "f\ e%ﬁl aﬁ@t@foé ﬁf"efa?er to an

with aryl, heteroar ogen, nerca
aptionslly aubsftﬁutedciultyssatu:rayed ma]mmay aaﬂucatpd or non aromatlc cyclic

gaq%ﬂé/:g‘ﬁvghhy&st w@?m m&%r i k‘%/ an} %8) Hlaqrtpcgplp&,ﬂ- to 11-

rhembeled BRVBIS Yor 1B0t0a) Qﬁm@fﬁﬁémk C|IC fin t h
Cl1- C8- al kgﬂy CO- O, Cl-Cs-al ky NXI— orggg? e&a%lgg has at

lesst Anehsteraiony il ﬂtdeﬁ@t%@@r@mcﬁtgﬁb@@ﬁainm tiog. Each ring of

d |
4 B o Sl SR, TP 2 or o
hteﬁ;?matmt;s mﬁllectecﬂ Hiroma crhtr@@é‘ry :atomsobhy@ﬂbltdihgyand sulfur atoms,
etr i n i perazin -
WisiB/ % @99%19@@?83 89@%9&0?@5@@3@@%& Phtjonally be oxidized.

TAONRRIGRAT Aty | p' !
KRR )%r ok rngl‘s)’n §nay2 o@?@@%l Q{jp% t(ﬂxaﬂé mzeAd AR H4RSREyclic group
noayt bat@ltaahehh @tpamyamtersatdnmm carhmm raihmim nThe heterocyclic group
th| i n thlormrdp ?I P/ sul f oxi de
@ﬂ% thl Ib¥df'?'%'?%‘ ent repfacement of 1 to 3 of the hydrogen
atoms thereon with aryl, heteroaryl, halogen, OH, CN, mercapto, nitro, amino,
Ci-Cg-alkyl, C4-Cg-alkoxyl, C;-Cg-alkylthio, Ci-Cg-alkyl-amino, di(C1-Csg-
alkyl)amino, (mono-, di-, tri-, and per-halo-alkyl, formyl, carboxy,
alkoxycarbonyl, C4-Cg-alkyl-CO-O-, C4-Cg-alkyl-CO-NH-, or carboxamide.
Exemplary monocyclic heterocyclic groups include pyrrolidinyl; oxetanyl;
pyrazolinyl; imidazolinyl; imidazolidinyl; oxazolinyl; oxazolidinyl; isoxazolinyl;

thiazolidinyl; isothiazolidinyl; tetrahydrofuryl; piperidinyl; piperazinyl; 2-
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1, 3-di oxol ane; di oxanyl; thietanyl; thiiranyl;
2-oxazepinyl; azepinyl; and the like. 5 Exenplary

wh@gahice3 het erocyclic groups include qui nucl i BCTYE2006/003657

t et r ahydr oi soqui nol i nyl ; dlhydroisoindolyl;
di h dro U|nazoI|ny such as

’ 4- . e

'ﬁ‘ybxo qdr ericinyl:  di rraxeRerdlisingy| ;. 4-piperidonyl;
. hi . _ . .
i Sr%%g'%&@ i BYahydiRHIEBHANIRY " Wahydraniopyranyl  sulfone;
momrm’meyl trhxenr‘]rmpiymlmwIthlomm*pdol@’qéBul{gmdeﬂmrl]cf:morpholmyl sulfone;

. cou n i sochr oman
Soiné dioxangotsianyt: fa @ﬁy%paaaewaw Agepahainchige like.
Eké‘rﬁ IaWe tﬁfcgghccar br?é?tléFddg?hc ref@r pso g ﬁcgﬁét'é at gngﬁhchdmyl,

unsa urated n- aromati mono rocar
ﬁa‘rragydifm@ctbmomnghr Utbuydmmmndolgl,lbdhydmcgnhaazqhhyl (such as 3,4-

S LT - L S rzomi
Béndothigp @ﬁ?ﬂddlﬁyéﬁildeh%@ﬁb yﬂfén;heto%mbwénzcﬁhlo?yw%lfone

substltu ed heterocyc e to give, for exa
gizopyranyly | -dimetigberzopyraidi diindalinyl;- pmkmgrrnonyl coumarinyl;

O BRRR SR HinE RN R S iy Tt e

car bdThat e i“tardacydlicy! redsrsCYs | ®asdtvkatBBi 6F Yudatuta®ed, non-
t he aI kyl portl on of a larger substituent in which

giomatica faaecyclies hydeoggren ing 2H3redt Carbﬁné?é@m§pe0| fied
ot herg‘bﬁﬁrt fely é@l sﬂbgﬂﬁf‘éﬁ ﬁ&%?oérpfe a‘fil s'ﬁhﬁ?d glﬁt%ﬁx%cle may

substit uen parti CU oca |

aiebebejlalmmtedewdhdanse@cind Islu@s’dm&emla hns sécssnheubstituted
t hat, nol ecul e. s..unde st ood t hat substltuents

@%Sr%qﬁﬂstqrt ﬁt?%ﬁ?”&at%‘é?“#gt% EHIOEYHID don8eoffof igxample, a 4-
hyHEAL1- 9|Upﬁ‘é}1;y| 6?435?}}@% od Jg)ureﬁg' one of ordinary skill

i'n the art provide co that are chemcally
st abl [Besignatenanumberd of rasaloon \ateyst (eegi, Z2dChyr Cq.g) shall refer

h
bEEOPATTHEIEF Runthes W sPifort e o ST Rupiar Bdgrorety or
toether Skylop@tion F X NeryBr sObétitBedt in Alch §lk9lha;2;%é}§5é% its prefix
Commonly used hydroxy protecting groups are cl osed

gk 30 exanple, in T. H Geene and P. G M Wits,

OO GLE G ol R SRR B BB of any

suhsutuwnt @ﬂfeydrlhbreeatﬂa particeiarleogton i huﬁblb@blevl@e independent of
rotecting groups i ncI ude but are no

s|y ?@éoqlg LWRETE dPokat ARgleculgen ftyis: understood that substituents
Jﬁ@?ﬂbﬂﬁbmﬁﬁréms ot thc%ﬂ'gﬁi Q%%%PPQT{VQ%QQ 038 8lected
et hyl t hi onet pi val oyl enyl sul Tonyl;,
by bphmfydamatrylskllt in shebsri taipealide lepmpounds that are chemically
stable and that can be readily synthesized by techniques known in the art as
well as those methods set forth herein.

The term "hydroxy protecting group"” refers to groups known in the art for
such purpose. Commonly used hydroxy protecting groups are disclosed, for
example, in T. H. Greene and P. G. M. Wuts, Protective Groups in Organic
Synthesis, 2nd edition, John Wiley & Sons, New York (1991), which is
incorporated herein by reference. lllustrative hydroxyl protecting groups

include but are not limited to tetrahydropyranyl; benzyl; methylthiomethyl;
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such as trimethylsilyl, triethylsilyl, tributylsilyl,
tri-isopropylsilyl, t- butyldi nethylsilyl,

wao edostietsos vl si |yl , net hyl di phenyl silyl, PCT/US2006/003657

ethyldlphenyIS|IyI t- butyldlphenyIS|IyI acyl and
aroyl such as acetyl, benzo plvaloylbenzoyl

4
aﬂw bwmhxﬂowwal@ym phemdsis y,aﬁwmlra@t;hwl wmtluﬁ@d silyl

%Pougg fe gﬁ&rhghilglm e &t\ﬂg )}P\rﬁ;nﬁlgg Ig‘l ngI |§0%?3;§y|3| Q/l t-
EG’@'Iﬁlm@Wsﬂyl VW&lﬁtebllitDl%HylPOﬁﬁ@mv Wys teﬂﬁyl@iphémyisllyl t-

stereogeni ¢c centers, they may additionally  exi st

EWH&'@BW‘@WB aqyliandeniayt SUCE Rfe 266ty rkert,zpy!gtquﬂpw@enzoyl 4-
éfb%hzé)ﬂeﬂnﬁ{r gp%ﬁd gﬁ){?%l st as pol ynor phs and

as su lnten e in the present
i nvenWhre the eolsibbunds e&muadm@ tbhibisc inemtiodshangey at deast one

| t th { t
Seracuic Cantprs domy mae dsbeRiia: SIS SrERNEder Juhere the
g@@g@ﬂﬁ@ %g)s%éé‘ 't\ﬂotcﬂe ‘?é’ %@et‘éﬁgbﬁi'csceﬁtaiée %ég rinn%%%ddltlonally

ounds t he sent 1 nventio
brigt asrdlastema@rnem s Elﬂtimmmrel somedot itoan crysiallive tthems for the
s for the 0

EoaPinTy My XSt P PERTORNGA 71 S4ch BFPIPIEH fg be included

i ShEPressm fventiBBSE Ih SRIEch, "BomBeof eRET @rRfolds may form
conventional techniques such as preparative

soivaiest vifhapeier (e bydisdesider ayrmen wrgpaicegolyents, and such

Pk, A P RAGRIEL B o RO WV e Sibot s

entiénobt ai ned by either synthesis or resolution. The

conmpounds may, for exanple be resolved into their

conpoPeme ehahe icemmain dgyo fsthgneresant BveRtigudeay bavg tgans and

;:Eelsfo%é@t' é)édﬂér?sﬁvﬁ%?é)rfﬁé' ;?ro%@%ée?s Yy 64t preparation of the
or mati on npdunds SO be resolve 9

comploantis Iacﬁbacgleg tto theZﬁvemi]ldralgl\@umsé itamyixturel d)fosWededJsomers

§ise SOORE HRGY ; BRosapagHeq nBY chPR tanal | appiues such as
@héﬁdr?ﬂ%%ﬁ?dnatb?ﬁappﬂym%dé mBBMn@§ nﬁ@yﬁ%levﬁl%p‘é%@%s a single

I'ra romat ogra The rase “a pharnmaceuti cal
aterepisabyies os dih rdcetvicdiossn ama roixturerad some pessible ht@remsomers

h d
ThEmAEaRagiie MG che b BBy Rifiet Stk ofrerquton. The
86hfhoanRd3RRAP Mok ANFINE, BEIreEoleEE il thBRTcdhPbigHtCandntiomers
nor ot herwi se undesirable. These salts may be deri ved

py(ﬂtanqiqrdrtgghnlgugqs, TG ETER dhgépm@,athg(gh@ rgpmerlcl pairs by salt
(18R o BE.EBO G thAL 4R §° Bclest B s fikage to
Ekirapdedlizny, foldwed by chromatographlc separation and/or crystallographic
separation, and removal of the chiral auxiliary. Alternatively, the compounds
may be resolved using chiral chromatography.

The phrase "a pharmaceutically acceptable salt" denotes one or more
salts of the free base or free acid which possess the desired pharmacological
activity of the free base or free acid as appropriate and which are neither
biologically nor otherwise undesirable. These salts may be derived from
inorganic or organic acids. Examples of inorganic acids are hydrochloric acid,

nitric acid, hydrobromic acid, sulfuric acid, or phosphoric acid. Examples of
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WD 2006/ 101603 PCT/ US2006/ 003657 organic acids are
acetic acid, propionic acid, glycolic acid, lactic

wa@eood/10wys uvi ¢  acid, malonic acid, succinic apCTUS2006/003657

malic acid, maleic acid, fumaric acid, tartaric acid,

citric aC|d benzoi c Cld ci,nnanj c aC|d ndel.i ¢
lgegic ﬁ@dﬁaafesaﬂeﬁlerﬁ , RIOPIPNiG ARkh ROlis AGd, daelie acid, pyruvic

é’cnfi{’cy élé.lcfoo WScifd derEaéu@”%?d"ﬁw%[&&a@ﬁ %ménc acid, tartaric

IC aC| nd t ui't a
&cid} bitricrackl, tdepeeicobcidnoingamic awid, magdelic abmise\sethanei;ulfomc

| %‘%pﬁﬁ’éﬁhan“%ﬁfca{fﬁﬁ?#' loligrBRHPAR, sl derrenesulfonic acid

‘byat egCI | drlY f?metl% S@Lﬂféﬂ)l@%a&é‘%ré El)’rﬁ’@rh@?e HSsd Bﬁnorgamc or

orms of the nmpounds t cont ai n vari ous
tanmum: lbagss, sackas KQH, Naﬁl-&a,rﬁ@(OItlheAi((]lH)@,tmpendme morpholine,

dr at e nd. se hydrate forns. The present
?ﬁ%’f@nﬁﬁ@@ aming Wﬁb%ﬂf% nits scope prodrugs of
the CRgRRISOFINHh thBistop8\Rthé Qrﬁ\/erlt@nge@r@Gch@hyd‘i’él‘éG forms of the
prodrugs will be functional derivatives of

eonpounds thajagoniake varius gmogioiss of Waiee thlnﬁﬂWQ rthe hydrate

HOBHDRB! 5 RS i TSP RBAT o also s

witkiml ity S¢spe pdredabt tRNEONpaands of tHiS inveribABNh d¥neral, such
the various di sorders described with the conpoun

Rioskugs vl e fynstional ederdyativeshob t%n‘?ﬁﬂﬁ‘éw’\m‘ﬁ dhair@ye readily
?kﬁrﬁve?ﬁ’olépff 'vfcyoc Htd Yind! rcéi:{]u%ﬁ Bun&’” %ugowgb%gwtemods of

e speci conpound 1 I'vo a ter adm st
h’h&tmep&tofethlb pfespittirvieatian, ﬂTe()tea'duf‘@drnfrm“tetlng shall encompass

6 FRaimans O VRSl WsRers geSeiipr i The cotipaug spcifcally
HisE6EESor wifl: a@omﬁ&x@%@?ﬂguty HotHH § ec@ig@lﬁr disdfosed, but

term "subject” includes [T mtat
whichetomvertsr ta fha: spétified mompouwrd! énivivel aft@tsadmnmstratlon to the

Baicnt dodtyrReRe| Bliboayietigr 15t Belactibn et PRDagEh gf sutable

pmr@@aéﬁvawesséne%s@hb@d 15r &xahfié AnSWesigreof Prddifgs”, ed. H.
Eresence of a currently available antimcrobial agent

gndgasidaElseniesni98F.otic at its routine, effective

conc 0 7 .
ConCCRE 338 hABRELARGS, PETANE G B0 or ariiany
modifizidnaigme, F«eranp&mchlar efrfdddiméntitheetibjeet 185 human.
ubstltu nt Copmpoupd Nunmber F 1 OO -
he term “drug- re3|stant or “drug-resistance” refers to the characteristics of a
microbe to survive in the presence of a currently available antimicrobial agent

such as an antibiotic at its routine, effective concentration.
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FOHCH3I 2 NH2 ONNNC 3 R5 CH3CH2 69 0 O F ' |

CGNH2 F4 FFF5 0OO0OFI I CHO 65 F6F6 00F
WO 20060H6@ 7 10 CH3 70 R5 CH3CH2 71 17 WD PCT/US2006/003657
2006/ 101603 PCT/ US2006/ 003657 OOF 8 F ~ ~ OH NH2 N
NCJO_FCH39 500 / | ( CHNHNNF 10 OwA
able 1 contains a non-limiting list of preferred compounds of Formula .
Table 1
Structure R5 Substituent| Compound Number
F 1
0O 0
F
~ OH CH, 2
a8
NH, N” °N” N
= A Ccl 3
Rs
CH3CH, 69

N 7 F 4

N,
g/Q A o o5

F 6
o} 0
E Cl 7
I CH

N,
= -~ A CHs 70

R5
CHaCH, 71
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RS OO0 Fjl GHNH2 NNF 11 OWARS OO F OHF 12

NH2Z NNOBA RS OO 1.1 U FOPH NNCOC 13 H2N
wWOWAIRB0D O F/ OH NN d 14 Ove~ RS NH2 1BCTINOS2006/003657

2006/ 101603 PCT/ US2006/ 003657 O OF OGHNH NI N C

15 _Owve~ RS OO

- Q9 F 8
I OH
NH, N N
% & CHs 9
Rs
I\QZ/Q /Q:uj/“\ F 10
OMe
O O
F I OH
F 11
NH, N N
_ OMe A
Rs
0 (0]
R I OH
F 12
NH, N N
= OMeA
Rs
O O
F [ oH
N N Cl 13
HoN / OMeA
Rs
(0} (0]
R I OH
N N Cl 14
OMeA
r—
° NH,
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F/ OCHMHNN~NC 72 OBAR5S OO FOHC 73 qyN
NH2 NA RE5FOOOCH F\ 1 MHNNNOG 74 ARF 5
WO2@6M1603 OH F EEHN NN Cl 75 Ove~ R5 O O FPCHUBROMS/003657

d 76 H2N- X R5 19 WD 2006/ 101603 PCT/ US2006/ 003657
OO0 F/ | | OHC 77N

— —

N

o O
OH

|
NH, Nw cl 15
P OMeA

Cl 72
MeHN N N
L OMeA
R OH
| cl 73
NH» N N

F I OH
MeHN N N Cl 74
=

EtHN Nw Cl 75
_ OMe A
cl 76
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HZN RS 0 O F ~I

OHF 78 NNHNOW)~ RSOO0OF/ I |

OHF 79 NNNMHNRS F80 OO0OFOH NNN/L QG 81

woR0eRBI6B3 303 O 0 NH2 F / | |

OH C 261 R 5 RCNMUSHB6/003657
CH3 302 OONH2 F/ I I OHC 257 RS NN 20 W
2006/ 101603 PCT/ US2006 s 260 {IOH NN

0o O
F \ OH 77
N N
& O\)\
HoN

o O
F i OH e 78
N N
P OMGA
HoN
Rs
o O
F CH
NTTNT N
MeHN Z A
Rs

o o = 80
NG~ ) OH
N7 NN
HQN/\%/ A Cl 81
Rs

E 303
o 0O
NH, F OH
2 \ cl 261
Rs ~ N N
OMe A

CHs 302

o O
NHp F \ OH cl 257
R RN N X
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H2ZN C( FR5 C 268 H2ZNF OO F\ { ~ OHC 277 NH2

N NO" R5 5 CGeneral Reaction Schene for Conpound
wee@paowbs on | n maki ng the conmpounds of the i NRENUSING/003657

the order of synthetic steps nay be varied to

Ld—of—desired—prodyet—In—addi-tion,
the skilled artsaB wi Il also recagnize the judﬂci ous

choi ce of reactipnsj sol yentsF and |10 te®p®ratur¢s are

an inport QITDRTETH i n successfyl synthesis. Wile
the deter @l op of opti mal condijtions, etc. i$
routine,/ Y | I'be understood tThat a variery of
compoufids carf! ferated in a sinilar fashion, |using
the guddance df thhe schenes $el ow| The $P8rting
materials usled i preparing the conpounds of the
invention 15 ar& known, {made by prIlshed synthétic
methods or avaitabte from conmerci gl vendors. 19§ is

recogni zed thap the skilled artisan in the art of
an readily carrly out standard
S oflth@Horganlc conmpounds wi t hout
Preetion; that ifs, i¥is vell wi#Rin the
and p actlce of the skilled 40 artisan to garry
' tions. These inclyde, but are ngt
reductlons of carbonyl| conpounds to|their
correspondlng al cohol s, o¢xidations,| acylations,
aromati c substitutions, both electrophilic and
nucl eophilic, 21 WD 2006/ 101603 PCT/ US2006/ 003657
etherifications, esterification and saponification and
the |ike. Exanples of these manipul ations are
di scussed in standard texts such as March, Advanced

et Cangal Rdasiinn Sthemé tarcompoug ?&lg%za#enser

Reagent s for Organic Synthesis (16 volunes), L.

In making the compounds of the invention, the order of synthetic steps
may be varied to increase the yield of desired product. In addition, the skilled
artisan will also recognize the judicious choice of reactions, solvents, and
temperatures are an important component in successful synthesis. While the
determination of optimal conditions, etc. is routine, it will be understood that a
variety of compounds can be generated in a similar fashion, using the guidance
of the schemes below.

The starting materials used in preparing the compounds of the invention
are known, made by published synthetic methods or available from commercial
vendors.

It is recognized that the skilled artisan in the art of organic chemistry can
readily carry out standard manipulations of the organic compounds without
further direction; that is, it is well within the scope and practice of the skilled
artisan to carry out such manipulations. These include, but are not limited to,
reductions of carbonyl compounds to their corresponding alcohols, oxidations,

acylations, aromatic substitutions, both electrophilic and nucleophilic,
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5 Paquette, Encyclopedia of Reagents for Organic
Synthesis (8 volunes), Frost & Flem ng, Conprehensive

w@e@andwosynt hesis (9 vol unes) and the |ike. TPET/US2006/003657

skilled artisan will readily appreciate that certain
actions are best carried out. when ot

?ﬁﬁefwrmsp tgptedfiGatiore ang rsanosification ﬁﬂgtﬁr’?@ Heg-ecBxamples of
friade rﬁ‘é{ﬁ’ihﬂ!a?u%né%)(e %‘&%béﬁm ePdRd fé@/g%u%g%sgmg@c Advanced

I NCr easi O reaction
@kd;aﬁied)rmrm:s’sa(lvwmy) iCarsy pndtSurtdbeyg gAdvarscadOrganic Chemistry

onpl i_.sh such. .i ncreased, vi.el ds or, t oi d e
Bliiomy: Eap it theutdd: FonmeaiLaSt, Dranlicc Suihes e, {1 velumes), L.
Pégu@c?e f EHE%IBQédIE’@m%e‘nT‘s for @g‘_é_ﬁit%yﬁh%%%cg USIumes) Frost

ups i eST S ner a

&&lemrr@&ﬂmm“@@mﬁmu@mumea) mdkth&;hkelS
ol 1 onB SR Attt Bt bR R sy fehctioRs are best

B@h@drbtﬁtl \Wﬁéﬁddtﬁér ﬂiﬁdti@hﬁﬁg isSthadked i grotdted in the molecule,
references): U S, Patent 6329391, European Patent

tbun§| aveiding erysgsiesirablenside raactiong amgios increaging dheivisld of the

OETAO S FALSR L PABLARRL 0 aRENG gpoompen suon

h‘n@%a&‘é@ yirfd £ ope anoidatientundebiré d ateaetiod©38BRamples of these
Eur ppean Patent Publication 191451 Eur opean Pat ent

m%m%%\ttQ%C%@?PG@U%fop@%“ﬂﬁt ‘énT ﬁEBPn%@P [Qigeting Groups in
éﬁ&%&gs;m%?@@ean Pat ent Publication 976749,

‘Pat ent Publication WO0118005,
| nt er GaherzigiroPadenes féulprepating heWBAPAIR7Buciel Bseful in making
at ent 7253, European Patent . Publ n 4216
{78 G RRpiBa 0T e GNETBE ! S Satibgd e islBuing relerences, al
iﬁ%ﬂﬂﬁéﬂédpaﬁfmre@%decahé@h 2%98@1@1%] NHATNA | F?é’téb within  the

Pat ent Publicati on W9914214 at ent Publ i cation
pgeznoasre 2. S. IFi‘ﬁtenhaﬁ(iZ%@ﬂ FEtmr@neaPuRatefm iParplication 342849,

(0958362 Pefer RODIGHEN MIDERY PR FifbbErh aisan dapiication

i 95®18)atE Bpban PRgart FuBlicatdn 0!10’59@8@97@% Patent 6025370
| nternational Patent Publication V\09619472 30 Ge

Prropeanpiisiant deullisatien 3123688y Elllrﬁpéﬁﬁa?a’tﬂﬁﬁlplﬂdtcéﬁ?n "91451,
BARFGR: PAry SRTRERER 13BNk, PRI pytigatn 20000
Eufipeanl nPatemat iRubAicaien _e@f76P4IQJ i raéimation@D3Pakh, Ruldication
PaFEss, doseratonshcPaisbopicaion N GuiTes, .S Patent
g T A g ot gty pan
Publication W00248138, European Patent Publication 230295, International
Patent Publication W09914214, U.S. Patent Publication 20020049223,
International Patent Publication W09921849, International Patent Publication
WQ09729102, International Patent Publication WQO0334980, International
Patent Publication WO0209758, International Patent Publication W09619472,
German Patent Publication DE 3142854, International Patent Publication
WO0334980, International Patent Publication W00328665, European Patent
Publication 47005, International Patent Publication WO0311450, and

European Patent Publication 688772.
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i nvention are shown in Schene | below, where L is a

| eaving group such as fluoro or chloro: Schene I
woiwallogos nol one or R4 0 R4 O napht hyri done R3PCBR006283657

I ()—Isynthesis I L L L AN R2 Rl f ft Sidechain R4

0 0 Coupling NAby R PRE

| an Re comppnay'% of (h%wbjsctr mvem’f\svn myt%p@&@ée%bﬁ/eéa'

y}{{ \?’s%lg mé&ho%@gbéésofo??geﬁra |§ﬁ§f tk@@orﬂ{a tﬁﬁ%@ﬂﬁtk@ 0

rogen, rotec
ilneemlmlarmshmmg anStioerabfl daiow, e\lvleercel Iyes a teanémg gooupt such as
the desired product (Schenme 1I1). In such case,

HYQIRRL IR ne protecting groups known to those
skilled in the art, such gghbémjaut oxycarbonyl (Boc),
benzyl oxycar bonyl (Cbz) benzyl (Bn), 15

9-fl uor enyl net hoxycar b Frmc) al | yl oxycar bonyl
(Alloc), 2 trimethylsi I(EG?’/%F‘E%OXO)?EM bonyl (Fkeo@,

N-fornyl, I\I-Face(t)yl N- beREAWdonlr  Phihal | i be
used to th 5}?”“ n‘gﬁy@%,ras%% as |Fr:1{ nq uny g@é
! L
AL 21
| i

Sidechain
Rk, O ©

Couplin

pling Rs Ay | R

{m a
- E \?[LN \A)EY R,
== \/5 5
R /(n (RG)Z

i v

In the case where E is o R,
oy

‘é‘m
and at least one of Rg and Ry is hydrogen, it may be necessary to protect the
terminal nitrogen to effect selective conversion to the desired product (Scheme
l). In such case, standard amine protecting groups known to those skilled in
the art, such as t-butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz), benzyi (Bn),
9-fluorenylmethoxycarbony! (Fmoc), allyloxycarbonyl (Alloc), 2-
trimethylsilylethoxycarbonyl (Teoc), N-formyl, N-acetyl, N-benzoyl, or
phthalimide, may be used to mask the terminal amine, as in compound V.
Following side chain coupling, the protecting group may be removed under
standard conditions known to those skilled in the art to obtain the desired
product VII. VIl may be further elaborated, for example by alkylation, to other
compounds of the invention VIII.
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Fol | owi ng si de chain coupling,
may be renoved under

the protecting group
standard condi ti ons known to

wo bewsaoski [ led in the art to obtain the desirePCR0S2006/003657

product VII. VII
exanpl e by al kyl ati on,
invention VIII.

to ot her

may be further el aborated,

for

conmpounds of the
23 WD 2006/ 101603 PCT/ US2006/ 003657

Schene || Usual qui nolsgpémeNI R4 0 R4 O napht hyri done
R3 CO2R R3 |1 OHsynthesis LANR2 ALRLI N R4 0
A *CO2R Sidechaiqjﬁﬁﬁin upling R6 R7 N R2 N
Deprotection R R f --Ngh-n®gl d ~i RS6FP
(R6),. MRs-dN g in adphthyPesde RS (RE)z LV R4 6oR4 0 R3
002 onl L_Rehesis ~ R R~ ( [N Opt i onal
Alkylafligh R6 /~n NR2 Rs, Ri rRRL HRS5 ~-n
R o ((R6Yz (R6)z R,
]
: Ry O
Sidechain Ra~ - CO2R
Coupling Ay R, /( m Sy rl\ll R Deprotection
- R
R, o Ro~N ‘CIH /Mn 1
RB NH Pll 5
= (Re)>
Ro~N‘ /g /Mn VI
'Pu RS
6)z
v
Ry O Ry
Ra< COR Ra_~ COzR
R {dm | l Optional Alkylation R Rr { r?\l x l l
Ra ’. o N A rl\l RQ - R:\ q/ Jj A II\I H2
Ro~N' /g /ﬁx Ry N R ST R,
H P o (Res
(Re)2
vil Vil

P = protecting group
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VIl MIl P = protecting group 24 WO 2006/ 101603

PCT/ US2006/ 003657 Met hodol ogi es for providing the
weoempousads of the invention where X is N and NCT/8S2006/003657

C(R1) are shown in Schenme Il below Scheme Il Usual

pyridone R4 O R4 synthesis R4 CO2R R3 NN { L A .

L~ A MeRiodotogies Svrdpronigiing the gompeuprs o the inventor V%fe Xls

N PR dlerpoph T SahelpS i BRGWE) 2 (RYZ X oo

and at | east one of RO and Rkhems Ikl/drogen, it nmay be
nelcessfary to protect the termnal nitrogep tq effect
sel ective convegsion to tHeadesireed product™ (Hch 10
V). In such cage, standardVdifshe prot dttyn o Eggﬂ

known to thos ;S\Hﬂled imthe art, such ™
Kt

t - but oxycarb Boc), benzyl oxycar bon)'/“l Cbz),
benzyl (Bn), 9;f! uorenyl nethoxycarbonyl (Fmoc
al |yl oxycar bonyf (Al'loc), 2-

Sidechain

‘ Ry O
Coupling R A N } COzR
(dm A A
= - /Mn Ry
R
Xi

5
(Fo). (Fo):

Ra

. Ry
As before, where E is st]%

Rio
and at least one of Ry and Ry, is hydrogen, it may be necessary to protect the
terminal nitrogen to effect selective conversion to the desired product (Scheme
IV). In such case, standard amine protecting groups known to those skilled in
the art, such as tbutoxycarbonyl (Boc), benzyloxycarbonyl (Cbz), benzyl (Bn),
9-fluorenylmethoxycarbonyl (Fmoc), allyloxycarbonyl (Alloc), 2-
trimethylsilylethoxycarbonyl  (Teoc), N-formyl, N-acetyl, N-benzoyl, or
phthalimide, may be used to mask the terminal amine, as in compound V.
Following side chain coupling, the protecting group may be removed under
standard conditions known to those skilled in the art to obtain the desired
product XIll. XIil may be further elaborated, for example by alkylation, to other

compounds of the invention XIV.
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trimethyl silyl ethoxycarbonyl
N- benzoyl, or
am ne,
Fol  owi ng side chain coupling,
and

N-acetyl,
wore®k/101e3 t er m nal

may be renoved under
those skilled in the a

product X11I.

Xl
exanpl e by al kyl atdu@guncién® ot her
06/ 101603 8P

I nventi oa XI'V. 25 V\Qﬁ

)

may be further el aborated,

(Teoc), N-fornyl,

pht hal i m de, may be used to

as in conpound V. 15PCT/US2006/003657
the protecting group

d conditions known to

btain the desired

for
conmpounds of the

/ US2006/ 003657

Schemg | Y Usual qufy e R ofs Gfepht hyri done Ra
CO2 R A~N L synt eS|s L A | X X Sidechain
R4 0O |lngRDeprotect|on mﬁa 'T%II Al RR Re R~
NH Rs-N;qun R RO"N /q /~'~ (/xn (| 1R5 P'" R5)z

(R6)z Xl

X'V

Optional AKYlation R R IE} Af 9
RI RsN4 CoplimR1 Rs N R5 /| /L%Dg

RBMNH H9‘N i
Rg~
9 r]\l qR / Pll

P" @),

v

R O

I:‘Q\N q /JSn

(P X

"

P = protecting group

Rsl/k - nes@
Optional Alkylation By M AN A
Y Re /TN Ro
RS\II\] q /Jjn

Ry

In the case where E is

a4 ORA O R3 N COZR R3LN C2R R7 M

ttN~—~. . AR2 s 2
)erfotéCFQ@Z X111

R4

Xiv

Rs

¥

HQ\N q

|
Ry

and both Ry and Ry, are hydrogen, selective alkylation of the side chain amine

of LXI may also be accomplished by protection of the amine with a standard

protecting grbup, such as Boc, utilizing reagents and conditions apparent to
those skilled in the art to give LXHl (Scheme XXXVI). The protected amine

(LXN) is then treated with an excess (>2 equivalents) of a base, such as, but

not limited to, sodium hydride, in an appropriate inert solvent, such as

dimethylformamide or tetrahydrofuran, followed by the appropriate alkylating

agent RgX to yield the boc-protecied secondary amine as the corresponding

ester LXIII.

Typically, the reaction is run at temperatures ranging from —20°C
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P = protecting group In the case where Eis R7 R8 5
RO-N gl R o and both RO and R10 are hydrogen,

w@edoeaoicv® al kyl ation of the side chain am ne POf/UE2D6/003657
may al so be acconplished by prot ection of the am' ne

with a standard 10 protecting oup, such as
it BOIG ifery froemdetar 48amRHrs s¥RRENAHIE ORpINS @ﬂctlv@y Of Hbe ealkylatlng

BH41, 535 A A i oS 1 Wi

4Ry BoHiived and ik C?nfsu&oba@e Fhee bsies LXINtmay bk Hycmaryz@u under
to, sodium hydri in an appropriate inert solve

bage canditiineetoyafeenthg @@rr@nsp%@lmah%rrb@mlt%r@md LXIV. Ester
d th
F})?Aeljf)&‘@% rggﬁ& g?rg@wt?&’g@égto ol I§.W5ﬁﬁl'id“r%%ﬁo§?%ﬂﬁle§9%tﬁ@ art, in
p@ﬂﬂb&l&pdﬂdem!oy@ﬁg &rbas¥lduch é@m a&daJhyneﬂam hydexide for éxample,
run at tenperatures rangi ng fr -20C 2
Serje 0aE0H PEPr By alsel dosieh sartanakn & %u'%ﬁ@\fﬁet Ayich as
h t
At meandl, oinpol, D6t [ ERELX, Atofll iftfod pfld temperature
ranrglntﬁﬁro(rs 20PCas 1Ay fori fodiinde)to 48ahkyts. bRemaled odiride amine-

al ké sul fonates. The,ester LXl |
qt|

may be hydral yzed
ROEGEORD IR NGO FRETSRI SiP SQHPELD At Fiigaffords the
CS%YE'/ X t
con ucte b@glrrg)t(godgﬁ ftgéncﬁ%gfwbgﬂ{ Eﬂoés/ ?I?FF?%?OUP '8 oc, for
axampien repgants culchras Whewﬂllomawtla amebrﬁumhllmwﬂmmethylene

| kal,i netal dr.oxi d exa odi um
RRER o Ctoroitte) rary HABTITE APisE i BRI may, k) wsed for
gepiedtitionsuch as water, nethanol, ethanol, or aqueous
al cohol m xtures, at a tenperature ranging from 20C
to 100C for from1l to 48 hours. Renoval of the am ne
10 protecting group under_ conditions apparent to one
skilled in the art af fordichepe XXZ¥dndary ani ne LXV.
In the case where the protecting group is Boc, for
exanpl e, reagepts_such as wth trifluoroacetic @Cl

optional ly wth*ngth chl ori de as co-saql ve or
hydr ochl OrlRé ¥J)%oxaﬁfé‘e“‘“i’f*ay be used fgi’ 4 l [ COH

dept otfect it me ~XXXVi——— Ry
p& L l Eg RB —
H‘N o / Rq H-n al /
1"
(RG)Z ' P
LX| LXH
N CORe f'j[“ticozl-i
Alkylation M Hydrolysis \(;)\,/ZJ\
Re~N" ‘4 /Mn I ” Re~N' 4
- u 5 1
P" ™ (o), P
LXin LXIV
Ry O
Raw_ CO.H
Deprotection Ry (m e 1
Rg L NTKTONTOR,
Ro~N* ‘g / n Ry
hoPs
(Hs)z
LXV

P = protecting group
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WORL0bI16EB0R5 ( 6
|

Protection R7 R~ ~ ( ( CO2H

R4 O R4 0 RR3 H
N N ANR2 HNN"y Il nR1HNGQgRN

I 1 Co2

20 Ra L'7 R2 Ra N
)z (R6)z LX1 LXII R4 0 R4 0 R3PCARRDOEH3657

CO2H Alkylation RR~( NAI NRHydrolysis R7 N A |
NRR8 ,~2Ra2 25 ----- RO-NNu ~n R1 R9- q ./ R1L 1
11 R ! 1j.. B (RB)z ( 6)z LXI11 LXIV R4 0 R3 COzH
Deprotection 1 30 Ra R NANR2RY'NgQR~~n RL H5
(R6)z LXV P protecting group 27 WO 2006/ 101603
PCT/ USecdsértllys 55ide Ocbaini @nsihey, ard desuffieientlpniessdivar ® add
iasuf ntly reactive to add ficiently tq..the, .
#liSinie o fik hbtdBera fudst @ 61 Khbnderaie bapiipas dustrated in
%(':Hé%ﬁéé aLigd pdﬁ.c&aﬁyhﬁﬁa& A- |bVC(rH?ﬂ5t w{’q\é'rélh' M”V\h@rhlléo)&ys The

1), wherein Rilis nucl eus can
RUGIe YR caN bem@wd@drmwa@d@ hucleoplalhc atlackypytthe a;lsthnctn oiha Lewis

0 R4 P AEHBR 5 T b b S8 g v
dreridns.ef The eﬁre‘f@ﬁré@dﬂ@fho@icbf vadtivation Sis d@esdriveedin U.S. Patent
U.S. Patent 5,157,117. The qui nol one nucleus is

.84 - Wl e avinolans: BkGIews i téeatsdewﬁi ipcetoxybogateuprapared in
aRJ YrFf WhRUE gu%"cl’ grslgﬂlbg A8t itnitBh 4§ 9alSic AERLAFpRPIGhi®Acid and is

ionic ac
heated for 1 to 24 h at a temperature between 60°C and 120°C. The diacyl
quinolinylborate (XV) is isolated by filtration after removal of the solvent.

Scheme V illustrates this preferred method of activation.

Scheme V
1) ZnCls, Ac,O
) b, Acp R O o
HO 2) AcOH Ra X
‘5-OH ) | l (OAC),
- -
OH 3) L ONTR,
R4 (0] (o) I:11
Rg XV
| N I “OH
LRONTR,
Ry
4) H,0
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heated for 1 to 24 h at a tenperature between 60C and
120C. The diacyl quinolinylborate (XV) is isolated by
wo pdobneteddN after renoval of the solvent. ScheP@®US2006/003657
illustrates this preferred nethod of activati on.
Schene V 1) zZnd 2, Ac20 R4 O0Q HO 2) AcCH -
OB( GAnpiher prefayred methrdior agtivagingdhe hRiengy%O ”L@%?”Oioﬂ’ard
1 89809 Hfefolone
nmm@‘ﬁ altarE Rl ESPBReRRER, Tt

cABORYIRCAAHIE éét&'o@#ﬁatlw@red mbemlllwh:eratrt Rd& hiydrogen or
ilTTuStrated in Scheme XXXV

looerrediyd aad Lc@rabl@;aymgcgraéphlscire%@?élY'tho*é?vagf'ﬁw' efperate,
SLSFBRAY by 5Bt L PRED o bl

térﬁFéﬂaWebsdgngmaercah @°C50|{ﬁ0§Cethrbr>cqahng, e praduet LXVI may
vent SucC

as THF, for fro hou 0 4

bpanpepheeideom dhe reRstionaRPBay tecadiidhf g gotag Yowvent,
' e&diRidaas\efltrhfiomof fiee resulting solid.

SP%@@? %H&] etbé?lea Fh‘g‘%iﬁglﬁgn of)pm sui tabl e J
sol vent, such as d| ethyl ether, and the chelate
i sol at ed by filtration of the resulting solid. 10
Schene XXXVII R4 0 R 1. BF3 Et20, THF R3
CPBF2 L A N R2 reSﬁhgl’% R 2. diethyl ether
R 1 :

Ry, O Ry O
Ry Y CO:R 4 BF,EL,0, THE Rs N COLBF>
> =
> N7 R, reflux L N R,
R, 2. diethyl ether By
I LXVI

Precursor Preparation — Side chain amine Il

Scheme VI illustrates the synthesis of the side chain amine I wherein E

RB\F!{;;*%_
Ro—N @
b

R; and Rg are hydrogen, and q is 1. The trisubstituted or tetrasubstituted
alkylidenes XX can be prepared by a Peterson, Wittig or Wadsworth-Horner-
Emmons olefination of an appropriately substituted ketone (XVI) in a solvent
such as, but not limited to, tetrahydrofuran, dimethylsulfoxide, or methylene
chloride for 1 to 24 h at a temperature between -78°C to 120°C in the presence
of a base such as, but not limited to n-butyl lithium, sodium hydride or
potassium carbonate. The resulting ester (XVIl) can be reduced with a

reducing agent such as, but not limited to, diisobutylaluminum hydride, lithium
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11 LXVI 20 Precursor Preparation - Side chain am ne
Il Schenme VI illustrates the synthesis of the side

waeb@enomni ne 11 wherein E is R7T RS g RION 25PRI/0SHRB6/003657

and R8 are hydrogen, and q is 1. The trisubstituted or
tetrasubstltut ed al kylidenes XX can be prepared by a
yiberohyaridei or sodividsowohytiridiimersolEmtosueh as, but not limited

B i o L et 6 1
ttemnpahsidreobetivien @mah&m'z@%ft%fféﬁd HR cgﬁég%r?d?ﬁg plgahol XVl

chloride for 1 to 24 at a tenperature betwee

tero =i h @@Vﬁf@'@ﬂlﬁealcoholaxvmseo mm/ﬁngagrodwxmosuch as, but
I 0.0 h| um sodi um hydri

6{8?1 a&@ﬁﬁ@n %ﬁ% Fmides ;e Sﬁgt%s%rtofs)@@ﬁ)u'ﬂ‘é?f isdandard
cedditieds Vartd1 d%plddh@bl @h@ G @RS gréHs WithSan %pragﬁateygs%muted

limted to, d||sobutyl al um num hydride, [1'th
5518 1671663 SotveNtS2008/ @S365ut n@h dtmmdaotoohmeuwlformamlde

éﬁfg\gkﬂﬂtbgmg (rg):r Sg’tﬁéﬂycﬂoﬁﬁéx zﬂrt‘ 13 02? é}b at f,emperature between

D&Cramydeofmrwmvéae thetélc&%lfxvﬂl 155) ah%?ﬁﬁfeakw €Removal of the
bet ween 0C and. 120C to afford the correspondi ng

RIUEAMY SKayp, P, upsier stanpdard coaditioas tknayntthdhase skitled in the art

X¥bid v Xl X, such as, but 5 not limted
to, cSh @ﬂegm \’\E‘%r&h%& a,{)r tosyl ate under

standard conditions and ng the | eaving group

with an appropriately sub FtNJt dd “anine in a sol vent

such as, but not limted to, Fd,lomet hyl f or mam de,

di met hyl sul f oxi de, or tetrahydrofuran for 1 to 24 h at

a tenperature between O0C and 120C converts the
c&i%ﬂa)ﬁrelhydrogem amd geisXX. ARmmatilelnfditdi® réBlacement of the

PlSSRE XY oAt acrompletizg Viga righaai reachion, wih phihalimide
mﬁ@:cgggxﬁakédl%rbl%gymtél A?tagfror?éo)l(%gl y’e@'lgpeclﬁﬁna&ethe phthalimide
)\é)g ) abighmdrydraging He a solvent such as methanol or ethanol affords the
amine (XX), wherein Ry and Ry, are hydrogen. Alternative methods of
deprotection include treatment with methylamine in methanol or with 6N
hydrochloric acid. The protecting group, P, may be removed from XXI under
standard conditions known to those skilled in the art to provide the amine V,
wherein R; and Rs are hydrogen and Ry and P” together with the nitrogen to
which they are attached form a phthalimide group.
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al cohol XVII1Il can be acconplished via a Mtsunobu
reaction with phthalimde and dialkyl

wa@:zwdilewphoxyl ate to afford XXI. Deprotection BPET/URE06/003657
phthalimde (XXI) with hydrazine in a solvent such as
met hanol or ethanol affords the amne (XX), wherein
RO and R10 are hydrogen. Al t3¢hemeVd net hods of 20
deprotection include treatment with nethylamne in
met hanol or with 6N hydrochloric acig. The protecting
group, P, may be renpveg from XXI _undér _standard
condi ti ons known tBsp kil l eds \t h&%art to

a,

pr ouR he anmine ergl N RRHAY ar e nediicigen
and RO aa%h)R" together “wi Rt he ni{ 3 to__which
they aren®ttached fgrm a phthalimde @group. 30 WO
2006/ 101608 PCT/ USZOpG/ 03657 Schenme VI o ORP OR RS
1fl-OR Reduct i ons; g1 R R5 Base (ROY 11 m ( nN
mnNOX3pP Xxvi % XVIY,e R5 BaSE L R5 Aq

(R5)z'~ ) Activation (= mNHRORIO nN OH P RloN-Rs R
XIK51Rq (R6)z )M(R6)z Nt )m P nN

Rg~ X)

RN
n

q

Activati (Re)2 \ )

. ctivation N m NHRgR1g

OH / \P \ R10\N’R9
R ) XiX
g Rs~ X )

Felen ) L
(3% Vim (Rs)z(\\ Ym

nN\

P \
P
XV Q / XX
o N0 Deprotection

DEAD or DIAD, PPhy
o}
NH
(RG)Z
©E§ RNV
o} nN
P

XXl
L is Leaving Group
P is Protecting Group

It will be apparent to one skilled in the art that the conversion of ketone
XVI1 to olefin XVIl may lead to geometrical isomers (Scheme VI), specifically in
the case where XVI is asymmetric (i.e., the value of m is not equal to n). In
such a case, the geometrical isomers may be separated by a number of
methods known to those skilled in the art, including selective recrystallization,
flash chromatography, high-performance liquid chromatography, and the like.
It should also be apparent that separation may be achieved at various stages
in the synthetic process, including at intermediates XVII, XVIll, XIX, or XXI, or

alternatively at the final product stage XX.
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N. XVIIlI XX DEAD or DI AD, PPh3 O N O Deprotection O
RS / NH(R6)z (n~) m ON XXI L is Leaving Goup P

WO g00Pnateexti ng G oup It will be apparent to oneCEKB10W&3657

in the art that the conversion of ketone 5 XVI to
olefin XVIl may |ead to geonetrical isonmers (Schene
VI) specifically in the case where XVI is asymetric

case, SehtgReRTNf Iy s b STt 2 dhe, ade A afhine LXX

Whaike EGE et hods_known to those skilled in the art,
i ncl udi ng sel ecti VBW crystallization, flash

chr omat ogr aphig erformance liquid

chr omat ogr ap N tdle like. 10 It should al so be
apparent that geagr ation may be achieved at various
stages in the synthetic process, including at

i ntermedi ates XVI'T10XVI 11, XI X, or XXI, or
alternatively at the final product stage XX. 31 WO

ﬁFOQQ/ R0 3R{’ GHAUR,! %gé?g%ﬁé’g trhS&H@ i&XKVl e tetrasypstituted

l'ustraté he synt e Si d chai n am ne
akglidsnesE LXVIR Ban I5e Rprépayed Rby RS Wadwmbh I-Rﬂ‘nanEmmons
ar e rogen,

ﬁgﬂwﬁl%ﬁgganrppggfe%béulge’@HThegteetnreg&\Pﬁtm a solvent such as,

1
appr opr| atd_ﬁ/qg{r%mut ed Ql%rﬁ@b?%h?é‘ & my Hyieng chioride for
Bownt &s 24 tuat mmmbemﬁm!@obﬂwememaa‘f@m beOr é)nm the presence of a

t hyl sul f th i d
353000 . 20 B uriled® BA-RIGHALTS <eiym Jagider Y ppigssium
SAPoARke Ofhet cyaﬁe%ubeﬁﬂtéﬁ?,almw Nbndiddd (@A LAdergo bromine-
n-butyl lithium sodiumh de "or potassium

agbesisie exthangy awidh sichy: QBrutFE(ﬁmllm@h)ﬁIOl\tﬂfﬁmSﬂéh ganlHF, at

%ﬁ%%{%ﬁ{@égﬁb@ﬁg*?@ﬂﬁ—ﬂ%ﬁ? %Ma%% Wty gfg’é{gghadﬁe&um

species, as a solution in a suitable solvent such as THF, may be treated with
an electrophile such as formaldehyde, optionally stabilized with
methylaluminum bis(2,6-diphenylphenoxide), in a suitable solvent, such as
methylene chloride, for from 1 to 24 hours at temperatures ranging from —20°C
to 37°C to give the alcohol LXVIIl. Direct replacement of the alcohol LXVIII
can be accomplished via a Mitsunobu reaction with phthalimide and a dialkyl
azodicarboxylate to afford LXIX. Deprotection of the phthalimide (LXIX) with
hydrazine in a solvent such as methanol or ethanol affords the amine (LXX),
wherein Ry and Ry are hydrogen. Alternative methods of deprotection include
treatment with methylamine in methanol or heating with 6N hydrochloric acid.
The protecting group, P, may be removed from LXX under standard conditions
known to those skilled in the art to provide the amine V, wherein Rs is cyano,
R; and Rs are hydrogen and Ry and P” together with the nitrogen to which they

are attached form a phthalimide group.
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tenperatures ranging from-78C to -20C. The resulting
or ganomagnesi um species, as a solution in a suitable

wa@olosameoszuch as THF, nay be treated with an PCT/US2006/003657

el ectrophile such as fornal dehyde, optionally
stabilized with nethylal um num

bi s(2, 6-di phenyl phenoxiSd¢b¢me XXXVELi t abl e sol vent,
such as 20 nmethylene chloride, for from1l to 24 hours
at tenperatures rangl ng from-20C tQ 37C to give the
al cohol 4XVII1I. D Yepl ace )% t he al cohol

LXVI i an be aCCIOIT'[HrI shed via a¥t,sunobu r®aétMoen
wi t h pht mmﬂe—aﬁd—a——d*l—af-kyl |E‘ar boxVyT ng]

af ford L} X. Deprotection of the phtihalim de ?’L H%
with hydrazine in a solvent such as_nethanol or

et hanol ¥V ords the anine (LXX), 23" XHerein RO and R10
are hydrogen. Alternative method f deprotection

include treatnment with net hyI a i n nmet hanol or
heating wth 6N hydrochl oric aci/d. The protecti mg
group, P, Qray kg,gmgm\beﬁbhfrom L St gndard NP
condi tNC kn I led i n tm:

pr ovifde. tthe ani ne V, Q/vherel ms {is cyano, R7 (®hd|R8
are hyg\;‘g em an d P 03 gr With the nity i
to which" \g]ey Bttache orm a phthal i m de"™®

group. 32 WO 2006/ 102603 PCT/ US2006/ 003657 Schenme P
XXXVITT OXviD~p CN Br CN (Rs)z\(yxigr Base (Rs)z\ 1)LxX
i-PrMgBr nNN)mn) mN2) HCHO 5 "P P XVI LXVII p O
Rlo N. R9s Prap¢timEmror DI AD, PPh3 N Deprotection NC NC

nN P '@ éy%c(v P b8hpotla IR hay Mo B2 contdhed S attemate

functionalities, such as carboxy or alkoxycarbonyl, to afford amines LXXI or
LXXIl (Scheme XXXIX). For example, basic hydrolysis of nitrile LXIX with an
alkali metal hydroxide, such as potassium hydroxide, in a suitable solvent, such
as water, methanol, ethanol, or aqueous alcohol mixtures, at a temperature
ranging from 20°C to 100°C for from 1 to 48 hours, followed by acid hydrolysis
of the phthalamido group, with, for example, 6N hydrochloric acid at a
temperature ranging from 60°C to 100°C for from 1 to 48 hours affords the
corresponding amino acid derivative LXXI where Ry and Ry are hydrogen.
Alternatively, acid hydrolysis of nitrile LXIX with a mineral acid in the presence
of an alcohol at a temperature ranging from 20°C to 200°C for from 30 minutes
to 48 hours, optionally under microwave irradiation, provides the corresponding
amino ester derivative LXXII where Rg and Ryo are hydrogen. Suitable mineral
acids include, but are not limited to, sulfuric acid. Suitable alcohols include, but
are not limited to, ethanol. Although Scheme XXXIX illustrates the conversion
of nitrile LXIX to amino acid derivative LXXI and amino ester derivative LXXII
with the ring nitrogen attached to a protecting group, the ring nitrogen may also
be bound to the quinolone or naphthyridine nucleus as in compound VIl while

performing the above transformations.
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LXVITT LXIX LXX P is Protecting G oup The cyano group
of conpound LXI X may al so be converted to alternate

wa 2006000503 onal i ties, such as carboxy or al koxyPer/De2wgé/003657

to afford am nes LXXI or LXXII (Scheme XXXl X). For
exanpl e, basic hydrolysis of nitrile LXIX with an

al kali netal hydroxi dehemeckXXdXpot assi um hydr oxi de,
in a suitable solvent, such as water, nethanol,

et hanol , or aqueous al cohol m xtures, at a tenperature
rangi ng from 20C to 100C froml to 48 hours,

fol | gyed by acid hydrol ysi 0 of the phthal ammjg .Ro
group, W th, for exanpl =/ 6N_hydrochloric acid at M
te ur.e ngi.n rom 68C to 100Cfor fr oio,4 48
hq;%tge \affor%{ﬁm&e gegrm@s ndi ng") BfichysiSd (M&és ive

LXXI ;2 RO and Ri o€\ hydro id h nati m

aci d( dr ol ysis of ni trl\e LI X%\?\Aﬂ%h y‘gl()%négr1eral Yg\‘d}‘d in

the preBence of an al cohncb{ at a tenperature rangfng

from 20qt 0 200C for from 30 minutes 25 to 48 howxsi
optionally under m crowah@Xirradiation, provides the
corresponding am no ester derivative LXXIl where R9

and R1@isafecitydfpgen. Suitable mineral acids include,

but are not Iimted to, sulfuric acid. Suitable

al cohgéiserhBCX XA aluditties @mee coRlelsidH bﬁ@lé&ol@b‘ﬂ@@ﬁhula XVIll to
Al t hough Scheme XXXI X illustrates the conversion of
earmpourds o formapilaai, wdheseinds dealkeayl (L TIXIN @ddjtl@rmthe Scheme

GRien F hed or Gevipntngp stibmille I WhPtait FdSen ey o
%-

al so be bound to the quinol one or naphthyrldlne
nucl eus as in conpound VIII while performng theRQ\O
above transformations. 33 WO 2006/ 101603

CT. 06l 0 S / ' ! i
G T A W TR e Al EraloRiy RestiBy wo.
Oxidafiba of dfcold XVIINWith any of a number of suitable oxidizing agents,
such as Dess-Martin periodinane, the Corey-Kim reagent, or the Swern

reagent, affords the corresponding aldehyde (LVI). The aldehyde may be
subjected to a base promoted olefination reaction, such as, but not limited to,
the Wittig reaction to give LVII, wherein R is hydrogen or alkyl. Removal of
the protecting group, P, from LVII under standard conditions known to those
skilled in the art affords amine Hll, wherein E is alkenyl (LVIlIl). Scheme XX also
illustrates the conversion of alcohols of formula XVIII to compounds of formula

Ill, wherein E is R,

Rz and Rg are hydrogen, and Rg is acyl, alkoxycarbonyl, or suifonyl (LX).
Reaction of alcoho!l XVII with an acylating agent in the presence of an amine
base, such as pyridine, in an inert solvent such as dichloromethane,
tetrahydrofuran or toluene at temperatures ranging from —20°C to 60°C for from

1-48 hours provides compounds of formula lll, wherein E is R,
Rs 2?
re

34



10

15

20

25

30

PnNPLXXI PLXXI LXIX 10 Pis Protecting G oup
Schenme XXII illustrates the conversion of al cohols of
wo oo oXVI 11 to conpounds of fornula 11, WET/85200&003657
is alkenyl (LVIII). In addition, the Schenme outlines
the synthesis of conpounds of fornmula IIl, wherein E
is RR7 15 RO OR7 and R8 are hydrogen and R9 is acyl,

I f | i i . .
o SRR et B abfL . AR ichude ol
I@eﬁid@cs:éiaﬁ'@ Wiﬁes, @r:ntlacids irﬁma phdsenice gien axdiva?i?g ,agent such
t he Corey-Ki mreagent, n agent . affor .
2hedignilp Pﬁ@i%ﬂid&e héé@tl ( Wéhh%bg, gébﬁé@@nayd pie like.
AR, B i Y F R SO B R RRCH a1
whegmeih @ik, wherein Rc is hydrogen or al kyl. Renpval of

the protecting group, P, fromLVIlI under standard
condi t ons known to those skilled in the art affords

anpne IVI% wherein E is al kenyl (LVIII). Scheme XX
alcﬁs% strates the conversion of al cohols of
fdrgiDa VI 11 to compounds of formula 25 111, wherein

[ R R9 O R7 d R8_ar d . [ yl, .
g o Bny WIS ncay 1S alkeySRem RERO by edibg; with
&obhyMtihg RRnBGY I pRBABS R dnNahie PASSRh & P?{'itiine, in an

am ne” 30" base, such as pyridine, in an inert sol vent
ech saivehicHushorast hdiebloromethangdr detrahysrefuran| gentoluene at

enperatures ranging f - fonof .
RG-S b PRSI R R SR gl Gl Bgnyating
Bfelids 34nd€a@006hIbEIBHRaRET/ USRS ai6s,7 dXldsforméis, and
are hydrogen and R9 is acyl (LIX). Acylating agents

pwecathonatess Aleahalr of faipiule KMl drayde, camgnas iato pempounds
I es . .activatjpng agent such as

éF@&”ﬁ%@@ﬁ‘@%‘B%ﬁ i e, IZJ%L BOP-Cl, BOP, PyBOP,

and the like. 5 Al cohql$ rnula XVII T may be

converted into conpourdds~@f fornula I11, wherein Eis

R; and Rg are hydrogen and Ry is sulfonyl (LIX) by reaction with a sulfonyl

chloride or sulfonic anhydride in the presence of an amine base, such as

pyridine, in an inert solvent such as dichloromethane, tetrahydrofuran or

toluene at temperatures ranging from —20°C to 60°C for from 1-48 hours.

Removal of the protecting group, P, from LIX under standard conditions known

to those skilled in the art affords amine Ill, wherein E is

R; and Rg are hydrogen, and Ry is acyl, alkoxycarbonyl, or sulfonyl (LX).
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Rg R7 10 R7 and R8 are hydrogen and RO is

al koxycarbonyl (LIX) by reaction with a carbonyl ating
wa@o@atloiend t he presence of an am ne base, such BGT/US2006/003657

pyridine, in an inert solvent such as

di chl or omet hane, tetrahydrQfdhe &Rnor tol uene at

tenperatures ranging from-20C to 60Cfor from1-48

hours. Carbonyl ati ng agents includge chl orofornates, R;

f1 uorof or mates, azfdof or mat es, and pyrocarbonat es. &

Al cohol s of forr&ul Xvill may be con rted into

conpounds of formgl &7 I?‘ef‘“%%'ér ei n |%1 R7eAREectyn R7Rs )q-1

and R8 @&y dR amd Re—"s sbbanyl) (LEO—by (g, ) \

reaction WI/I/I'Ya dtfonyl 20 chl or or sul fonic (9\N Jm

anhydride-in the presence of an am nepbase, such as "

pyriding, in an i h¥rt sol vent such ¥4 di chl or onet hane,ym
t et A nofurah or toluene at tenperatures ranging
fr(@éyg}t to 60C for from1-48 hours. Renoval of the
prot ¢ d group, P, from LI X under standard

condi t'l gns known 25 to those skilled in the art

affords amne Ill, wherein Eis RR8-- 7 R.-Oq R7 and
R8 ar &ydrqgen, and R9 is acyl, al koxycarbonyl, or

sul f onyl (N 35 WD 2006/ 101603 PCT/ US2006/ 003657
Schene MlafionR0O OH%1 R8Rslg 1 G efination RsPRe

Depr ofBRAVHAN RS Oxi dat i ag_ )
(Rg)r; te'opﬁg‘?nN annﬁII%L ) }Eez)wl LV%IZ }Vlllq R5

q(Re)z~)mnN PRX)VH: Jm
nN nll}ll

AY

P

P is Protecting Group LIX LX

Scheme VIl illustrates a direct conversion of ketone XVI to olefin XX
using a base promoted olefination reaction such as, but not limited to, the
Wittig, Wadsworth-Horner-Emmons, or Peterson olefination procedures.
Alternatively, amine XX could be prepared by an olefin metathesis procedure
from terminal olefin XXII using an appropriately substituted amine XXIiI.
Removal of the protecting group, P, from XX under standard conditions known
to those skilled in the art affords amine Hl, wherein E is

Re— 1.5,
g

|
Rio

and Ry and Rg are hydrogen.
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R5 /q Deprotection Rt q (R6)z )M(R6)z )M nN nN P
WG12006501803 s Protecting Group LI X LX Schene VI | PCT/US2006/003657

illustrates a direct conversion of ketone XVI to

olefin XX wusing a base pronoted ol efination reaction

such as, but not limted to, the Wittig,

Wadswor t h- Hor ner - Enmons, orSehgraes¥H o efi nati on

procedures. Alternatively, am ne XX could be prepared

by an olefin nmetathesis procedygre 20 fromterm nal

olefin XXII using an aﬁgﬁ Nately substit Hied @ ne

XXI'11. Renoval of the Progectrmg group, P, f om XX

under st an%%rdoconditions hown to thoserski [

the art affov gine 111, wherdaseE is ) :

q'N 25 i \ a@fid R7and R8 are ﬁydrggfé’&.\ WD

2006/ 101603 PCTUS2006/ 003657 Schene VI | QF}N B NI
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N-(iIN'm i Pxfg R metathesis XX
\( o
Base Rgly N‘R
(\Q\H )m ﬁq s
N R
) 5

P XX

P is Protecting Group

XXt

Scheme VIli illustrates the hydroxylation of XXIV with selenium dioxide
to afford the allylic alcohol XXV. The transformation is performed in a solvent
such as, but not limited to, methylene chloride, toluene or tetrahydrofuran at a
temperature between 25°C and 150°C, optionally in the presence of a co-
oxidant such as tert-butyl hydroperoxide. Removal of the protecting group, P,
from XXV under standard conditions known to those skilled in the art affords

amine I, wherein E is

R R7%$
8 -
AN g
]
Ry

and one of Rg is hydroxy.
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seleniumdioxide 5 to afford the allylic alcohol XXV.
The transformation is performed in_a solvent such as,
but not limted to, net hyl§¢’éelﬂl¢l\51 Hde, tol uene or
tetrahydrofuran at a tenperature between 25C and
150C, optionallyRpn the presence of a cdi oxi dant such
as tert-butyl hyadr roxi de. Renoval of ih 8 protecting
group, P, frbm #7nder st andard chh@n-M' As known to
those skilled i t gart afggrd 10a n qITI,
Ndg ~T"* Rlo

wherein Eis R %m
i s hydroxy. (@a)y 9%101603 PCT/ L@@
VIII RO RO | RS I 0-N R7 R10-N R7
OH (Rs)y- -T- ) mBRs)y 4 K?) mNN{ 5 Pp
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of R6
657 Schene
e R5 p

P is Protecting Group

Scheme IX illustrates the preparation of a,B-unsaturated carbonyl
compound XXVI, where Ry is as defined previously, using a Peterson, Wittig or
Wadsworth-Horner-Emmons  olefination procedure of an appropriately
substituted ketone (XVI) in a solvent such as, but not limited to,
tetrahydrofuran, dimethylsulfoxide, or methylene chloride for from 1 to 24 h at a
temperature between -78°C to 120°C in the presence of a base such as, but
not limited to, n-butyl! lithium, sodium hydride or potassium carbonate. The
resulting carbonyl compound (XXVI) can be reduced with a reducing agent
such as, but not Ilimited to, diisobutylaluminum hydride, lithium
triethylborohydride or sodium borohydride in a solvent such as, but not limited
to, toluene, methylene chioride, or tetrahydrofuran for from 1 to 24 h at a
temperature between 0°C and 120°C to afford the corresponding alcohol
XXVHI.  Alternatively, the carbonyl compound may undergo nucleophilic
addition with an appropriately substituted organometallic agent (RsM, wherein
M is a metal), such as an organolithium species or a Grignard reagent, to
afford the corresponding alcohol XXVII, where Rg is alkyl. Suitable solvents for
the latter transformation include, diethyl ether, tetrahydrofuran, or toluene, at
temperatures ranging from —78°C to 20°C for from 30 minutes to 48 hours.
Where one of R; or Rg are hydrogen, converting the alcohol functionality in
XXVII to a leaving group, such as, but not limited to, bromide, mesylate or
tosylate as in XXVIIl under standard conditions and displacing the leaving
group with an appropriately substituted amine in a solvent such as, but not

limited to, dimethylformamide, dimethylsulfoxide, or tetrahydrofuran for from 1
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or tosylate as in XXVIIIl under standard conditions
and di splacing the leaving group with an
appropriately substituted amne in a solvent such as,
but not 25 limted to, dinethylformm de,
di met hyl sul f oxi de, or tetrahydrofuran for from1l 38
WD 2006/ 101603 PCT/ US2006/ 003657 to 24 h at a
tenperature between 0C and 120C converts the al cohol
XXVI1 to an am ne XXX. Renoval of the protecting
group, P, from XXX under standard conditions known to
those skilled in the art affords amne II1, wherein E
is R R 5 RO-N i
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Rlo and one of R7 and R8 is hydrogen. Alternatively,
where one of R7 or R8 is hydrogen, direct replacenent
wotoosheleas cohol XXVII can be acconplished vi a BCT/L82006/003657
M t sunobu reaction with phthalimde and a di al kyl
azodi car boxyl ate fol | owed dpnefRAKOt €Cti Oon of the
pht hal i mde with hydrazine in a solvent such as
met hanol or ethanol to afford am ne XXX. The
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standard condltlogsls];I wn to those skilled in the art
to provide the e V,pripeBakn R8 is hydrogen and RO
and P" together wef ekt mbotrogen to 15 which they
are attached form arphthal i m de group, 39 WO
2006/ 101603 PCT/ U82Q06/0003657 Schenmejll X C 0 0 PPh3Br,
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L is Leaving Group
P is Protecting Group

Scheme X depicts the preparation of XXXVI, wherein Rs is halogen.
Alkylidenes XXXI, wherein Rs is hydrogen, can be halogenated with an
appropriate halogenating agent such as, but not limited to, 1-bromo-2,5-
pyrrolidinedione, 1,1,1-tris(acetyloxy)-1,1-dihydro-2-benziodoxol-3(1H)-one and
a tetraalkylammonium bromide, or thionyl chloride to provide XXXIl. Alkylidene
XXXl can be reduced with a reducing agent such as, but not limited to,
diisobutylaluminum hydride, lithium triethylborohydride or sodium borohydride

in a solvent such as, but not limited to, toluene, methylene chloride, or
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and one of Ry and Rg is hydrogen. Alternatively, where one of R; or Rg is
hydrogen, direct replacement of the alcohol XXXIll can be accomblished via a
Mitsunobu reaction with phthalimide and a dialkyl azodicarboxylate followed by
deprotection of the phthalimide with hydrazine in a solvent such as methanol or
ethanol to afford the amine XXXVI. The protecting group, P, may be removed
from XXXV under standard conditions known to those skilled in the art to
provide the amine V, wherein Rg is hydrogen and Ry and P” together with the

nitrogen to which they are attached form a phthalimide group.
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24 h at a tenperatureybetween 0C and 120C converts
XXXI'V to an am ne 1}@)9\#\. Renoval of the protecting
group, P, from XXXVl BndéfM%t%¥hdard 15 conditions
known to those skil? g THiehe art affords amine 111,
wherein Eis R8 4- RJ~N, i Rio 20cand one of R7 and

R8 is hydrogen. Altg! ng vely, rRone of R7 or R8
is hydgQ di rectw repl ’acerrqﬁss the mabgeRiel XXX
can be ac shed_su_a_a_a_sﬁ&Ats Mreaction wth

deprot ection‘of the alimde with hydrazine in a
sol vent sueh as net I Ror ethamol to afford the

am ne XXXVI. The protecti ng *group, P, may be renpved
25 from XXXV under standard conditions known to those
skilled in the art to provide the amf eV, wherein R8

i's hydpegen ) " adi@g et Haiegen " the nitrogen
to whi caq)oget héy are gc%%t atéﬁééadd l%orm @) dl i m de group.
41 WO 2008h1D1603 PCT/ US2006/ 003657nN Chene X 0 1)

0>---\PPh31§1r Base 2) HO, THF, RCO OO0 R R P J~

R7 HR7 (R6)z OR Base (196) Y\ ) xwmHal oglmnatrpmnPPraN

( N Np O QP
Actlvatlon ©:/<‘<
L
Halogen\gquﬂ8
\ A7
(Rs)z\ )
L is Leaving Group HRN m O

P is Protecting Group p N
XXXV Halogen R,
(Re)
Deprotection z\ N
NHR9R1 0 / n

R10\

Halogen 1 R7
(Res)z Ry Ym

nN

pht hal i m 3enNand a di alﬁ/é azodi car broxyl ate foll owed by

P
XXXVI

Scheme Xl illustrates the synthesis of the side chain amine Il wherein E

S 3
8 -
Rs\\i\lwq

|

R1o

R; and Rs are hydrogen and Rs is substituted or branched-chain alkyl.

3

In Scheme Xl, halogenated carbonyl compound XXXVII, wherein R, is
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BbGen ot o Biboanad e Sl fot e belenated
%rﬁ%%&@p%unWXlﬁlOCa%gﬂyl"@J)ﬁ%ﬂnESXX'X\ﬁZ whBRiZ Ra is
hydrogen or alkyl, may be reduced with a reducing agent such as, but not
limited to, diisobutylaluminum hydride, lithium triethylborohydride or sodium
borohydride in a solvent such as, but not limited to, toluene, methylene
chloride, or tetrahydrofuran for from 1 to 24 h at a temperature between 0°C
and 120°C to afford the corresponding alcohol XXXVHI where R, is hydrogen
or alkyl, one of Ry is hydrogen, and the other R, is hydroxyl. Alternatively, the
carbonyl compound XXXVII, wherein R, is alkyl, may undergo nucleophilic
addition with an appropriately substituted organometallic agent, such as an
organolithium species or a Grignard reagent, to afford the corresponding
alcohol XXXVIHI where R, is alkyl, one of R, is alkyl, and the other R; is
hydroxyl. Finally, carbonyl compound XXXVII, wherein R, is hydrogen or alkyl,
or alcohol XXXVIII, wherein R, is hydrogen or alkyl, one of Ry is hydrogen, and
the other Ry is hydroxyl, may be fluorinated using a nucleophilic fluorinating
reagent, such as but not limited to, (N-ethylethanaminato)trifluorosulfur (DAST)
or bis(2-methoxyethyl)aminosulfur trifluoride (Deoxofluor), in a suitable solvent,
such as methylene chloride, for from 1 to 24 h at a temperature between 0°C
and 60°C to afford XXXVIIl, where in the case of the carbonyl compound
XXXVIl as substrate, R, is hydrogen or alkyl and Ry, is fluorine, and where in
the case of the alcohol XXXVIII as substrate, R, is hydrogen or alkyl, one of Ry
is hydrogen, and the other Ry, is fluorine. Halogenated alkylidene XXXVIII may
be carbonylated in the presence of a transition metal catalyst, such as but not
limited to palladium acetate, dicarbonylbis(triphenylphosphine)nickel, or tetrakis
(triphenylphosphine)palladium, under an atmosphere of carbon monoxide in
the presence of a second additive such as methanol, optionally as solvent, or
in a solvent such as, but not limited to, dimethylsulfoxide or tetrahydrofuran, for
1 to 24 h at a temperature between 0°C and 120°C to afford ester XXXIX.
XXXIX may be reduced with a reducing agent such as, but not limited to,
diisobutylaluminum hydride, lithium triethylborohydride or sodium borohydride
in a solvent such as, but not limited to, toluene, methylene chloride, or
tetrahydrofuran for 1 to 24 h at a temperature between 0°C and 120°C to afford

the corresponding alcohol XL, where q = 1. Converting the alcohol XL to
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20 44 WD 2006/ 101603 PCT/ US2006/ 003657 Schenme Xl 0
Reduction or Rb Ra CO, Pd, MeCH or Hal ogen Ra

woe@anowses al | i ¢ addi ti on Hal ogen Rb (Ph3P) 2Ni (BC)/BS$2006/003657
McOH, NEt3 or hal ogenation (R6)y (R)y ) m nNnN %P
P XXXVLI XXXVIII ORRb HO( g Ro Ra b 1 MeOR
R8I it Ronot RB) is- hpdrogeniverds the otherpis mikyl, BEAD swbstituted or

Hethedichn Wﬁ{@@ he: @@Eﬁom“*ﬁ%% e dhgorbec

éﬁicwa) m ble@aF&tR@/laté‘dhn the pfeeRhoé f hitRihdifdh mefallalaly$t such
e’t\'éHEStRlnotohrﬁted %g_pel\lladlum acetate, dicarbonylbis(triphenylphosphine)nickel,
or tetrakis (triphenylphosphine)palladium, under an atmosphere of carbon
monoxide in the presence of an organometallic reagent R;M, wherein Ry is
defined previously and includes reagents such as tributyltinhydride or alkyl
indium agents (Organic Letters 2003, 5(7), 1103-1106), in a solvent such as,
but not limited to, methanol, dimethylsulfoxide, or tetrahydrofuran for 1 to 24 h
at a temperature between 0°C and 120°C to afford XLIV, where Ry is as
previously defined. Carbonyl compound XLIV may be reduced with a reducing
agent such as, but not limited to, diisobutylaluminum hydride, lithium
triethylborohydride or sodium borohydride in a solvent such as, but not limited
to, toluene, methylene chloride, or tetrahydrofuran for from 1 to 24 h at a
temperature between 0°C and 120°C to afford the corresponding alcohol XLV.
Alternatively, the carbonyl compound may undergo nucleophilic addition with
an appropriately substituted organometallic reagent, such as an organolithium
species or a Grignard reagent, to afford the corresponding alcohol XLV, where
Rg is alkyl. Suitable solvents for the latter transformation include, diethyl ether,
tetrahydrofuran, or toluene, at temperatures ranging from -78°C to 20°C for
from 30 minutes to 48 hours. Where one of R; or Rg are hydrogen, converting
the alcohol functionality in XLV to a leaving group, such as, but not limited to,
bromide, mesylate or tosylate as in XLVI under standard conditions and
displacing the leaving group with an appropriately substituted amine in a
solvent such as, but not limited to, dimethylformamide, dimethylsulfoxide, or
tetrahydrofuran for from 1 to 24 h at a temperature between 0°C and 120°C
converts the alcohol XLV to an amine XLVIIL. Removal of the protecting
group, P, from XLVl under standard conditions known to those skilled in the

art affords amine lll, wherein E is

R R“%
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car bonyl conpound nay undergo nucl eophilic addition
with
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an appropriately substituted organonetal lic reagent,
such as an organolithium species or a Gignard

wo e@ganmtep3 t o af ford the correspondi ng al cohol MUIKPS2006/003657
where R8 is alkyl. Suitable solvents for the latter
transformation include, diethyl ether, 20
tet rahydrofuran, or tol ueneSchgme eratures ranging
from-78C to 20C for from 30 mnutes to 48 hours.
Where one of R7 or R8 are hydrogen, converti ng the
al cohol funBtjy/dnality in XLV to a JBayl'ng diegigenosy {1
as, bub@gst~ti et ed comrd, RiyIroN de% yI '%vt GEngrisialiq aggitien é gn
as in XloRgy -~ i r standard condi tR d di spI aci ng
the | eavinghgf dup with an appropria &substitut ed
amne in a 25psol vent such as, but notr limted to,
di met hyl f or mam de, di net hyl suI f oxi de, or
tetrahydrofyykap for froml to 24 h gt,a tenperature
bet ween O0C and 120C converts the alcohol XLV to an
am ne XLVIII. Renoval of the protecting group, P,
from XLVIIl under standard condubi ogsfknown to those

skilled in the art affords am L erein Eis 30
R7 04 RO-Ngi RO 46 WO 2006/ 07603

PCT/ US2006/ 003657 one of R7 an %ﬁ\t )dydr ogen and
the other is alkyl, RS is substltute‘d"or

branched-chain al kyl, and g is 1. Alttfrnatlvely, wher e
one of R7 or R8 is hydrogen di r ectX¥epl aceReARor BIRD, PPhy

t he al cohol XLV can be accon‘pl i spred via Mt suno
reaction with phthalin ™88 & di al kyl
azodi car boxyl ate fol | oned by deprotectio

phthalim de with h drppzmbne in a solvent suc
nmet hanol or et hap { ford amne XLVIII. The

protecting group, H:g), yie renmpved from | under
standard condltl ons” to those skilled the art
to pg é%ﬁi e lﬁ'ﬁ) ani nenY, wherein one of FI=gnd<KBi S
hydrogen and the ot her Fs alkyl, RO and P" t b

with the nltrogento’(fvl‘ﬂchthey are attachedrforyfl &

phthalim de 10 group, RS is substituted or (Rex/
br anched- chai n al kyjg ,;?m q |s 1. E9ORE 2006/ 163505"
PCT/ US2006/ 003657 Sc P

R XLVl
vo R

Ry~ N B Rp
Rg \ Ra
(RS)Z(\Q\\ )

nN

N

P
XLvil

Scheme Xlll illustrates the conversion of ketone XVla to olefin LIII using
a base promoted Stork-Jung vinylsilane Robinson annulation protocol
(Tetrahedron Letters, 2001, 42, 9123). Condensation of ketone XVla with allyl
iodide XLIX , wherein R is an alkyl group and P’ is a hydroxy protecting group,
(Tetrahedron Letters, 2001, 42, 9123) affords alkylated ketone L. Epoxidation
of ketone L with epoxidizing agents such as, but not limited to, dimethyl

dioxirane or m-chloroperbenzoic acid, affords oxirane LI. Protodesilylation of
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Rb Ra O Rb Rb Reduction or Hal ogen Rb CO Pd, (R7)31n
R7 Ra organonetallic addition (R6)y ) m(R6)y ) mnN

WoDD06R0M03 XXXVI 1| XLIV HOR7 Ro Ra R6 Ro  ( RBOBUS200/003657

nN P XLV DEAD or DIAD, PPh3 O Activation (rlINH L

0t Bopfl, SETe Y 8 e Sqh R bPfhAAh o or
PRregnium Pepy(bydroyenriluctide) dha ajuediRuBH) with dn¥leMiilant epoxide
Iri(r)1g opening affords ketone LII. Ring annulation of LIl may be accomplished
by treatment of LIl with a base, such as but not limited to, sodium methoxide to
afford LIll. a,B-Unsaturated ketone LIl may be reduced with a reducing agent
such as, but not limited to, diisobutylaluminum hydride, lithium
triethylborohydride or sodium borohydride in a solvent such as, but not limited
to, toluene, methylene chioride, or tetrahydrofuran for from 1 to 24 h at a
temperature between 0°C and 120°C to afford, following removal of the
hydroxy protecting group, the corresponding alcohol LIV, wherein one of Rys is
hydrogen and the other Riz is hydroxy. Alternatively, LIl may undergo
nucleophilic addition with an appropriately substituted organometallic reagent,
such as an organolithium species or a Grignard reagent, to afford, following
removal of the hydroxy protecting group, the corresponding alcohol LIV, where
one of Ryz is alkyl and the other Riz is hydroxy. Suitable solvents for the laiter
transformation include, diethyl ether, tetrahydrofuran, or toluene, at
temperatures ranging from —-78°C to 20°C for from 30 minutes to 48 hours.
Finally, carbonyl compound LIll, may be fluorinated using a nucleophilic
fluorinating reagent, such as but not limited to, (N-
ethylethanaminato)trifluorosulfur (DAST) or bis(2-methoxyethyl)aminosulfur
trifluoride (Deoxofluor), in a suitable solvent, such as methylene chloride, for
from 1 to 24 h at a temperature between 0°C and 60°C to afford, following

removal of the hydroxy protecting group, alcohol LIV, where Ry, is fluorine.
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XIll illustrates the conversion of ketone XVlia to
woe@b@bitmehd | | using a base pronoted Stork-Jung PCT/US2006/003657

vi nyl si | ane Robi nson annul ati on protocol 5

(Tetrahedron Letters 2001, 42, 9123). Condensation of

ketone XVla wit'h aIIyI i odide XLI X, wherein Rc is an

al kyl group and\P' is a hy¥heme XHbt ecting group,

(Tetrahedron Letjters, 2001, 42, 9123) affords

al kyl ated keto iR Epoxi dati agr,0f ketone L with o SiRes

epoxi di@i ng agents suchoas b t not limted toQ

di nmet h dP'Oxi r ane or gnzm c acid OP"
af f or Xi r_ane_u.__Brg

1|yl at+-6r—ef—48-
2006/ 03 PGI{i%¢S200 3657 LI wiEpbxiggemt s s,
but ™t linmted to, tetra-n- but yl ammoni um f | Hori de or
pyri di ni um pol y(hydrogen fluoride) and aqueous acid,
with odconi tant epoxidd. ring opening affords ket one
LIl. Ring annulation of LIl nmayyRe acconplished by
treatnment of LIl with a base, 8uch as but not Iimgged

to, sodiumnethoxide tqQq 5 afford LIII. a, R-Unsaturpate

ket opiokbdijiatdRy be redfjced/w a redsséng agent s
S+—btt—nroet—-+m-ted

ass I sobut yl-atumnum-trydri de,
[ithium triethyl bor )"lde or sodi um bor ohydri d¢)mn

a solvent such as, b &' linited to, toluene, N-¥), 4
nmet hyl ene chloride, or tetrahydrofuran for from 1Pt o
24 h at a tenperature petween 0C and 120C to affordyy
follow ng renoval of the 10 hydroxy protecting group,
the correspondi ng al cohol LIV, wherein one of R12 is
hydr ogen and t he oth P R12 is hydroxy. Al tegpatjrgely,
LI Re r\%der@ Ri,Jic addition with af R,
appgrﬂ il d U)S or ganomehatisni ¢ r eageht , k2
ﬁ.oLgan_olJJ hi peci-es—er—a—G- gnard

afford, owi ng renoval of the Xy
pr otgg@%t?ﬁgggr oup, th(m Q{{esporﬂjlpﬂ@wb!ﬁcohol LI Z/g;ere
15 one of R12 is al Ryl and the OW 2|shalr
Suitabl e solvents for the |attef “WEYHRY f’i‘)‘rmatlon
i nclude, diethyl ethany tetrahydrofuran, or tol ddhe,
at tenperatures ranging from-78C to 20C for from 30
m nutes to 48 hours. Pis Protecting Group

Alcohol LIV may be converted to leaving group, such as, but not limited
to, bromide, mesylate or tosylate under standard conditions. Displacement of
the leaving group with an appropriately substituted amine in a solvent such as,
but not limited to, dimethylformamide, dimethylsulfoxide, or tetrahydrofuran for
from 1 to 24 h at a temperature between 0°C and 120°C converts LIV to amine
LV. Removal of the protecting group, P, from LV under standard conditions
known to those skilled in the art affords the corresponding secondary amine lll,

wherein E is R,

Rg \%%9

Rg\N q
l
R1o
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Fi nally, carbonyl compound LIIl, may be fluorinated
using a nucleophilic fluorinating reagent, such as
whoadoenateod i mted to, (N 20 PCT/US2006/003657
et hyl et hanam nato)tri fl uorosul fur (DAST) or
bi s(2- et hoxyet hyl )am nosul fur  trifluoride .
Radd &l arerhydrege ans Raend Redpieia: formy 2 G-membereg carhecyclic
%rnigd[% {_or from1l to 24 h at a tenperature between
6cto afford, following renoval of the
Pl)ﬂdlrematl\/@lyjrgﬂﬂ\?gt g{&l)%mmt oil thehtnjdraxy,grabe of akithal £1V can be
uori ne. . 101603 PCT/ US2006/,003657, Schene ..
sqgomnrished; Niss @ MjitRuRobipgegeiiop @ cﬁi‘q‘q%"fm% Anchg dialky!
SsigrbErRio R REDY SRPIRE oM pifbploc i Tydragine i
& kblvieht bucH hs Reethanholoor ethambl, Rl affeidtheRemine LV, wherein Ry and
organonetal lic addition or Rl2 R12 R12 hal ogenati on
FRyo Eth¥P9¥h 2) Deprotection ( m2) RORIDNH m PN n-1
N n-1 or Mtsunobu rxn. P LIVLV Pis Protecting
G oup Al cohol LIV may be converted to | eaving group,
such as, but not limted

Experimental Section

Precursor Preparation — Heterocyclic Nuclei

All heterocyclic nuclei such as 1-cyclopropyl-1,4-dihydro-6,7-difluoro-8-
methoxy-4-oxo-quinoline-3-carboxylic acid, 7-chloro-1-cyclopropyl-6-fluoro-4-
oxo-1,4-dihydro-naphthpyridine-3-carboxylic acid, 9,10-difluoro-2,3-dihydro-3-
methyl-7-oxo-7H-pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid, 1-
cyclopropyl-1,4-dihydro-6,7-difluoro-4-oxo-quinoline-3-carboxylic acid, 7-chloro-
1-(2,4-difluorophenyl)-6-fluoro-4-oxo-1,4-dihydro-naphthyridine-3-carboxylic
acid, 1-cyclopropyl-1,4-dihydro-6,7-difluoro-5-methyl-4-oxo-quinoline carboxyiic
acid, 1-[(1R,2S)-2-fluorocyclopropy]l-1,4-dihydro-6,7-difluoro-5-methyi-4-oxo-
quinoline carboxylic acid, 1-(6-amino-3,5-difluoro-2-pyridinyl)-8-chloro-6,7-

difluoro-1,4-dihydro-4-oxo-quinoline-3-carboxylic acid and 1-cyclopropyl-1,4-

dihydro-7-fluoro-8-methoxy-4-oxo-quinoline-3-carboxylic acid were prepared
according to literature methods (see above discussion about general
procedures for preparing heterocyclic nuclei) or were purchased from

commercial sources.
+

Precursor Preparation A - Preparation of Diacyl Quinoliny! Borates
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5 to, bromde, nesylate or tosylate under standard
condi tions. Displacenent of the |eaving group with an

wappeapredat el y substituted amne in a sol vent BODESAS6/003657

but not limted to, dinethylfornmam de,

di met hyl sul f oxi de, or tetrahydrofuran for from1l to
24 h at a tenperature betvigendC @mgd 120C converts LIV
to amine LV. RenovE e g otéctlng group, P, from
LV under standard con ong| 100knd¥¢ to t hose skilled
in the art affords ¢ éspondi ng secondary am ne
111, wherein Eis -46(RQ'NNg |l RLO 50 WO

2006/ 101603 PCT/ US2006/00 7 R7 and R8 are hydrogen,
and RS and R6 join to formg 6-nenbered carbocyclic
ring, and q is 1. . Aternatively, direct replacenent
of the hydroxyl group of alcohol LIV can be

ac Gumpowied9Farrauld X¥uhebE, Aca@-Odte WiRih= SlyclopropyidB, = H,

and a dial kyl 5 azodi carboxyl ate, followed by
[ﬂiﬂiﬁ&ﬁ&a&ibf the phthalimde with hydra2| ne in a

SO' v Ot bbddie rted

oo woThg BB L 3hhrckplfOfoccitre reporc

Exiret. r&ruaadantgew?;dn? P& extuss of E’olecpacaft(ﬁoﬁhgr% 7 mmol), acetic

L Gty BIRk: 1A TamoDet G ifiplide, 168 Y, G216 i) was

ML AEEHOXPIONT RS H e h3 1Rt b@ With Cackgicdacid- @1l &il9- And was
-cycl opropyl - 6-fl uoro- 4-

ox@llmmddtm)sﬂr@magmtlnpgk hauhat 3L WEPooxhla cesiing mixture was
e o e YR eprepy LA g ore

C &fribthdxy-4- oxo quinoline-3- carboxyhc acid (18) (7.3 g, 25.9 mmol) and

ycl opro I 4-di hydro-6, 7-di f| uor o- 4- oxo- qui nol i
@@852;%@ (g@mL) 7%’@|¢| @S@It@. solution was warnqed to GOQ’ ?or 5 h,

t hy o gead{cf gcﬁbgg grq'niurél\‘éthre(s e(r{dj%g “Brd8Rerdeet i A0 - TiRe Residue
1- oysd DeaieRyWitd Mﬂ@ (IEXDOh'lb) ﬁnd’ thib §olicbwas Boliedtbyl by filtration. The
[1462‘);@[885:52)3' L\@%C%%Rgé wnthcwater & ]50[ rg'\ll_ anc? ﬁzled %o af#ord the

I - ]t {)lt?‘%) hﬂd6a§ A Ghioronia Wridy vdks @%ed 881N i the next

car oxy
1.-(r§aeimmo 3 5 dlfluoro 2-pyridinyl)-8-chloro-6,7-
glngl % g§0%64 di h%{gﬁ%é géoa u\}en%e'lsneus?édc rboxrxll [ Ce%?:hdof the

di hpedpctitre | Hét@?oc‘%/cn@t ReoEX ackid NEteédeis- Tablkoxgl ito  the
c acid were prepared

corresponding diacylborate derivative (17, 21, 23, and 83).
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according to literature nmethods (see above di scussion
about general procedures for preparing heterocyclic

wWoe@badieodr were purchased from conmercial soRPCTES2008M03657

Precursor Preparation A - Preparation of D acyl
Qui nolinyl Borates 51 WO 2006/101603
PCT/ US2006/ 003657 O O QAc F OB, OAc F N 1-110 A 19
Compound 19 (Fornula XV: L = F, A=CO0Ow, Rl =
Cyclopropyl, R2 = H _ R3=F, RR4 =H) The di acyl

5 quinolinyl borates were prepared by the procedure
reported 5 in U S patent 5,157,117. A m xture of
boric acid (2.4 g, 38.7 nmmol ), acetic anhydride (13.8
m., 146 mmol) and zinc chloride (52 ng, 0.38 mml) was
warmed to 110C for 1.5 h, treated with acetic acid (51

10 1. ) and was allowed to stir an additional hour at
110C. The resulting mixtureTahl 2 al|l oned to cool to
60C, treated with
1-cycl opropyl -1, 4-di hydro-6, 7-di fl uoro 10
8- met hoX ofm@a 0~ qULHHonE T~ 3 dorlotd@X Y | Doy @i Borakas ) (| 7 - 3
g, 25.9 pmol) fand agetic acid (26 nl). The resurying
sol ution{was Warned o j60C for 5 h co«lep t rogm
tenperatpre, an S gonheentrated i . &
resi due |wd$ tr ith wat éf (|50 and the solid
was col |l ected|by filtration. The resul i ng solidjwas
washed wWth water (37 x 50 niL), and dri to afforg the
15 ti t| efTcompyunmd—as—a whirtfe—sotijch—whirch—was—tusedq as
such in fhe ngxt reactjon.| The sane procedurg as
above wap used i onvert each of : -s»ec ive
het er ocygl i2e (ar | fc ¥ci dszilsted %to t he
correspondi ng |di afylpor at e |deri vat 21 23| and
83). 20 |25 30 0\)\

a4 Q o o
B.
. m‘\m i mko/ o
A° A ~° A
. Q9 o 0 oA
WOH DO RS
82 F N 83 E7 NN
0O
\Fr A Fl/o A
15
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52 WD 2006/ 101603 PCT/ US2006/ 003657 5 10 Table 2
Conpound Qui nol one Conpound Di ac Qui non Borate 0o

W@O@2006f01603 - A 16 17 o0 0 0O ot 20 of 21 cf Rox PCDUS2006/003657

ok 22 H23 &0 . OO0 0 OAc FI OHF O cAc 82 F N
NF F F 0 F F 15 53 V\D 2006/ 101603
htrecuksen Meeparatien C pPreparati hos® (uinalinyl Borates
Prepar ation of Difluoro Qu nobl nyI Borates 0 F CO2BF2
F N sO 223 E
1- Cycl opropyl - 1, 4-di hydrg
- qui nol i ne- 3- carboxylig
(223). 51
- Cycl opropyl - 1, 4-di hydr o- 8 7-%fl uor o- 8- met hoxy- 4- oxo-
qui nol i ne- 3-carboxylic acid 8) (10.08 g; 34.14
mmol ) and boron trifluoridexet herate (30 nL; 236

[ nhydrous THE (1 nL) were heated at refl ux
PJ;M@;Q&M@ /- élfluoro 8)methoxv 4-ox0-quinoline-3-carboxylic

acid difluoroborate ester (223).

AIUEr - 8- et hoxy- 4- oxo0
fl uoroborate ester

1-Cyclopropyl-1,4-dihydro-6,7-difluoro-8-methoxy-4-oxo-quinoline-3-carboxylic
acid (18) (10.08 g; 34.14 mmol) and boron trifluoride etherate (30 mL; 236
mmol) in anhydrous THF (150 mL) were heated at reflux temperature under a
nitrogen atmosphere for 36 hours. After cooling, ether (250 mL) was added.
The resulting white solid was collected by filtration, washed with ether and
dried to give 1-cyclopropyl-1,4-dihydro-6,7-difluoro-8-methoxy-4-oxo-quinoline-
3-carboxylic acid difluoroborate ester (223) as a white solid (7.29 g; 63% yield).
MS 344 (M + H).

1-Cyclopropyl-1,4-dihydro-6,7-difluoro-5-methyl-4-oxo-quinoline carboxylic acid

difluoroborate ester (224).

This was prepared in a manner analogous to 1-cyclopropyl-1,4-dihydro-6,7-
difluoro-8-methoxy-4-oxo-quinoline-3-carboxylic acid difluoroborate ester (223)
but starting with 1-cyclopropyl-1,4-dihydro-6,7-diflucro-5-methyl-4-oxo-quinoline
carboxylic acid (prepared as described in Bioorganic and Medicinal Chemistry
1995, 3, 1699) to afford (224) as a white powder (58%). MS 328 (M + H).
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15

ni trogen atnosphere for 36 hours. After cooling, ether
(250 nmL) was added. The resulting white solid was

waeolobaeteesl by filtration, washed with ether aneC1/0S2006/003657

dried to give 1

-cycl opropyl -1, 4-di hydro-6, 7-di f| uor o- 8- net hoxy- 4- oxo-
qui nol i ne- 3-carboxylig aC|d “ifkﬂgé ppborate ester

(223) as a white solid ) yleld) M5 344 (M
+ H. 0 F C2BF2 ( F- N

1- Cycl opropyl - 1, 4- dlhydro 6, 7Nd|fluoro 5- net hyl - 4- oxo-
gui nol i ne carboxyllc aC|d1)d| | uor oborate ester (224).
This was prepared in a nmanner | ogous to

1-cycl opropyl - 1, 4- di hydr o- 625 -

di fl uor o- 8- nethoxy 4- oxo- qui nol i ne- 3-carboxylic acid

qL. hw bop

opy y
ngumﬂlmaes zarhoa(ylubagdudﬁltmoldo@@ eg’mrgé;m& descru bed i n
31oor ani ¢ and .Med

1995, 3. .1
2 Pa5ag eadn 2 mAnDe! pomlaBrus kv RRronl T %dipv 0-6,7-
i F@%W@%x@%[fﬁ&%@%gﬁﬁ%ﬁc it SFRBFe oior (220
Fbuzsyarﬂngiw,tberBLZﬁ)raﬂybrOCprmMHT G-dihydroi-6,7 el o re-5-

4-
e P swoifao B &bp i aci i iad a8 BrSkrined i WO
TAPOES7 39) 3 ﬁ%k@ zﬂas ég@y%narmbe/ g PxGH) S
di fl uoro-8-neth oxy 0x0- qui nol i ne- 3- car boxyl i c acid
dlfluoroborate ester (223) but starting with 1 -[(1

, Ri- 1L, d-di hydro-6, 7-di fl uoro-5-

=—0%X0- 2 poxyi i ¢ acid (prepared as
descrlbed in VWO 01/072738) to afford (225) as a grey
solid (49%9. MS 362 (M + H).

Scheme X1V
\—o 1l (0] OH
(0] O/P\/U\O/\ o A~
/— ] DIBAI |
N
Boc NaH, THF N g
Boc [o]#]
0 24 25
O O
(0] O N O=™N
DEAD, PPhg l TEA
II\I N
Boc H
o) 26 27
Boc = LL'-(JLO

Compound 27 of Scheme XIV:
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10 Precursor Preparation B - Side Chain IlIl Schene
|

XIV~0OH O~0- PO a~O 0O 0----, DI BA N Boc NaH,
wakiEeN0N03 Boc Boc 24 25 NH ~\ / \ OO OO ITNUBR006/003657
DEAD, PPh3 TFA N N Boc H p 26 27 B OGO15

24@6&1%@&%%&@&9@ RIRCABEH Gh Byto bt ﬁﬁrfb&éyd@b%s 2001,

prepared accordi ng the procedure describ
i9f, %470 et al. Heterocycles, 2001, 54, 747. 5 t- Butyl
4- (2- Hydr oxyet hyl i dene) pi peri dinyl -1 -carboxylate (25)
was prepared according the procedure described in

; I5146ar56% Iaté Ywas prepared
hyl i den

. Yy
@ICCQT l@@u’tfm ﬁ;qceﬂure;dewmdanesqtg@t a\lds!etpr@cp@/@mﬂm ab4, 747.
procedure adapted from Synthesis 1995, 10 756. A
solution of 25 (250 ng, 1.10 mmol), phthalim de (208
. a .

- oHW-@ﬁt@)@‘QﬁhQ@iﬁth@ iBBridinyl-1-
mol ) in dry THE was treate |et§/ _
@&m@_@dzﬁma@ pEPRsedby alpm:eﬁm)ao@@m frigim Synthesis 1995,

LIRS 28T WSS A8 M1 Bl o 119 40 e,

thridltr@%ewylphogplﬁl%b (8e6traye1 de0mmhdl) imash TPt mL9%as treated

aqueous sodi
with diethyl azodlcarboxylate (0.25 mL, 1.40 mmol) added via syringe in the

dark under nitrogen. After 5 h, the reaction mixture was treated with water (10
mL), diluted with ethyl acetate (50 mL), washed with 10% aqueous sodium
bicarbonate (2 x 25 mL), and dried (MgSO,). Purification by flash
chromatography (0-30% ethyl acetate/hexanes) afforded the title compound
(389 mg, 78%) as a white foam. MS 357 (M+H).

4-[2-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yi)ethylidene]-1-piperidine
trifluoroacetate (27). A solution of 26 (380 mg, 1.08 mmol) was dissolved in

CH2Cl; (50 mL) and was treated with trifluoroacetic acid (1 mL) at room

temperature. After 1h, the reaction mixture was concentrated in vacuo to
afford the title compound 27 (363 mg, 100%) as an oil. MS 257 (M+H).

1-(tert-Butoxycarbonyl)-4-piperidinone was reacted with each of the respective
phosphonoacetates listed in Table 3, and the products subjected to analogous
procedures as in the synthesis of 27, to prepare the corresponding alcohols
(28-30, 84) and the derived amines (31-33, 85).
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15 bicarbonate (2 x 25 nL), and dried (MJSH).
Purification by flash chromatography (0-30% et hyl

wacwbatwdhexanes) afforded the title conpound PCB8S2009003657

789% as a white foam M 357 (MtH)
4-r2-(1, 3-di hydro- 1, 3-di oxo- 2Hi soi ndol - 2-yl ) et hyl i den
el -1-piperidine 20 trifluoroacetate (27). A solution
of 26 (380 ng, 1.03 mmol) meg ﬂg§solved in CH2Cl 2 (50
m.) and was treated with tri Puoroacetic acid (1 n)
at_room tenperature. After 1 h, the reaction m xture
ndl n Ydesio It gMHRT IF ofadpcti e (.t | Addines (M)

cogmpound 27 |(363 1o, % as anf oil. M5|25 MHH) . 2B
1-((tert-But oxycar banylj) - 4-pi peridi none was act ed

wifth each of| the fespecti vie pholsphonoacetaje i st ed

[
in Tapl ¢ 3, fand the oduct s subﬂected t o Gnal ogous
pro@? g as Ph fhe synthesP% of 271 to are|ttre
carrespondi ng al cophoNs | (28-30, 84) and fhel_deri yed

ani nes (31-33, 85). k6 2006/ 101603
Cralfi e 3

PCT/ US2006/ 003657 e at es [Conpound ohol $
- pound Anji nes H/ \|F- 000 ONOl W~ " ¢a 28
246 31 F 279 c~FINN H |[OH/ \| M OO| O N 11 oH
29 242 32 Mg 271 |N NOHH JOH
Me
o o I O N (0]
Cﬂ\gj/u\ca 29 242 32 Me 271
o | N |
Ao N
H
OH
ci
o O | 0PSO
f;kTﬂ\m % 262 3 cl 291
g N |
A<
N
H
OH
N q
0. W)L | oAhyso
Et O/ OFEt 84 256 85 Et 285
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Cl - 0O0ONO CrR1,13026233C 291 aNOON H
OHEt /\ OOEK o No EtOP OEt 84 256 85 Et 285 Et
OR@O1N60H 5 10 57 WD 2006/ 101603 PCT/ US2006/ BOBES2006/003657
Scheme XL EEOQ, 0 OOHOH OEO COREt RS RS R5 5 R

OEt DIBAL/THF 5 + ~NBoc NaH THF N Boo N Boo N Boc

226: R5 = F E-228: R5 = 11227:P{i5 =d E229: RS =(C
Z-229: R =C1 | | | NH P , PPh3 10 /A 15 O
NOTFA/ CH2CI2 ONOO O
Eto\g 0 o OH OH
EtO™"\,_CO,Et R 5 R
8’) ;75/ ? " OBt DigaL/THE g %5
o o R +
Nogye ~ NaH/THF Negye N.goc N
226: Rs = F E-228:Rs=F
227: Rg = Cl E-229:Rs =Cl  2-229: Rg =Cl
o 0
o Crw
© o
DIAD, PPhy DIAD, PPhs
07 PNﬂ =0 TEA/CH.Cl O7™N0 O™N0
R5 RS R5
|
NH N‘Boc N‘Boc
E-232: Rg=F E-230: Rs =F 2-231: R5 =Cl
£-233: Ry = Cl E-231: Ry =Cl
TFA
CH,Cly

Boc = fj\o/k Rs

2-233: Rs = Cl

Compounds E-232, E-233, and Z-233 of Scheme XL.:
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&
I

RS R5 1 NHNBoo NBoo E-232:. RS = F E-230: RS
= F Z231: R =C 20 E233: RS =d E-231: RS =

WA BMNG/10RCI 2 25 0 ON O Boo =\~ OR5 NH Z-PGBUSIRB6/603657
A 30 Compounds E-232, E-233, and Z-233 of Schene XL:

58 WO 2006/ 101603 PCT/ USZOOG/ 003657_ (E Z)-t-Butyl
I kA1 doend )i ﬁ‘u!’ 1-¢a

29_ X}Q atlg (226 R5: F) ThIS was prepared by the
dure as in the synthesis of 24 except that
Thistvedd kbfia@é& Ba e BiMe Sropbaaid 48 fPIhe SyBhekiedf 28 except that

{)I ace o tert- 5 butoxycarbonyl)- 4C§JI peri di none and
KT%’('*M%OXSBC&TWW%QMBWH@@%et\é(ﬁé wased ydad placgl aek 1-(tert

l?tgp%gé_qerbgﬁ{/lgfﬁ-&'ﬂén‘?&nRBH&SEHB”?@&%F“f—flul\/%p%%p%’%\?éetate was

GeddLincplbos of &i@hwwmlarmphyhb@ma’b& piiged1al{MyNal- ca
rboxylate (227; R5 = d). 10 This was prepared by the
same procedure as in the synthesis of 24 except that

) rbox late

@7 AYNB). (E12)-t-Butyl o

Ao i YUY G B S B o e
f , 23 I d 3
B ooy 80 It o

beioxatarboniiHgripérddinohe.) MS 328§M3Na)der ni trogen and
the m xture was stirred at the sane tenperature for
5h, then warned to roomtenperature and stirred

Y5 B30 @nlMoQQWV@%@e%ﬁ@bheEQ@%HM-Qfbdrﬂ@xxfﬁﬂe (E-229
and EtOAC (80 mi-) was added to the reaction at UC

g Z-229; Bs = CI).

A 1.0 M solution of DIBAL-H in toluene (8.2 mL, 8.23 mmol) was added to a
solution of 227 (1.0 g, 3.29 mmol) in tetrahydrofuran (10 mL) at -78 °C under

nitrogen and the mixture was stirred at the same temperature for 5h, then

warmed to room temperature and stirred overnight. 0.5 M Rochelle’s salt
solution (40 mL) and EtOAc (80 mL) was added to the reaction at 0°C. The
resulting mixture was stirred at rt for 3h. After phase separation the organic
layer was concenirated. The E/Z isomers were separated by flash
chromatography (0-40% ethyl acetate/hexanes) to afford E-229 [200 mg, 23%,
MS 284 (M+Na)] as a yellow oil and Z2-229 [250 mg, 29%, MS 284 (M+Na)] as
a white solid.

(E)-t-Butyl 3-(1-fluoro-2-hydroxyethylidene)-piperidinyl-1-carboxylate (E-228; Rs
=F).

This was prepared in a similar manner to the procedure described above
except that 226 was used in place of 227. MS 268 ( M+Na). Although Z-228

was present in the crude reaction mixture, it was not isolated in pure form by

flash chromatography.
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resulting mxture was stirred at rt for 3h. After
phase separation the organic |ayer was concentrat ed.

wab@eHEN 1603 soners were separated by flash PCT/US2006/003657

chromat ography (0-40% et hyl acetate/ hexanes) to afford
00

3% S 284 (MtNa)] as_a yell ow oi l )
vhratBylidene]-

tROT0 2a6t, 31ckoxmm 1, Srdiikena-2 H4soipndol2
i > -04pf Ruar@- 2- hydr oxyet hyi dene

-pIr pe riai =228; R5 = F)_ This was

ﬂ'ﬂ@mopnepaeedsbyml similamproeeduee B5en B@epRtESs of 26 except that

?aéél bed abpve 30 exceﬁ that 226 was used in place
was\sessin RlRsagl 25AMP88GHMENDS  was present in

the crude reaction mxture, it was not isolated in

pure formby flash chromatography. 59 WO 2006/ 101603

PEX-B8N06/ 84 8€bloro{2=)1.8-diakoyi ,33dihydro-2H- |somdol 2-yl)-ethylidene]-

-f.I uor. o- -di hvdro- 2H-i soi ndol -2-yl ) -ethy
il afpaddlate (E-230; R5 = F).

lT'y”ﬁf Wé?f%@éﬁ‘%%ésﬂﬁﬁmﬁaf% oo ER TR Budfieb 4 groopt tha

H-229 wa@wm(pmmw 25, (M3 41 3BMENa)3- Fl

-chl oro-2-(1, 3-di oxo-1

3-di hydro- 2Hi soi ndol - 2-yl) - et hyI I denel -
E .

prepare a similar

mﬁm&ﬂmwz&HQus@) in place of 25. M5 413

I hl - 2- -
%I\%ﬁ rpgeaé[q?dsla( Il@rsg,r%fegﬁﬁ,% fethe %yne”thgle.lgxof 26 except that
2229 ivdis)el mfp@ééé)efﬁ/é@t s Z@Q\%a 5 Cl) This was

prepared by a simlar procedur n the synthesis of
26 except that Z-229 was used in place of 25. M5 413

: )|.- ? )1 ' gl-piperidine

tﬁflddr@@é&é@@@tsz(ﬁs Zﬁ, R5 = F) Th' S WaS prepared by
the sane proceduré as 1 n the synthesis of 135 except

tThig wesagepaeas by dde isame poecasiurd 38, inMBe2gymthddisof 185 except
that E-230 was used in place of 133. MS 275 (M+H).

(E)-3-[1-chloro-2-(1,3-dioxo-1 ,3-dihydro-2H-isoindol-2-yl)-ethylidene]-piperidine
trifluoroacetate (E-233: Rs = CI).

This was prepared by the same procedure as in the synthesis of 135 except
that E-231 was used in place of 133. MS 291 (M+H).

(Z2)-3-[1-chloro-2-(1,3-dioxo-1 ,3-dihydro-2H-isoindol-2-yl)-ethylidenel]-piperidine
trifluoroacetate (Z-233: Rs = CI).

This was prepared by the same procedure as in the synthesis of 135 except
that Z-231 was used in place of 133. MS 291 (M+H).
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(Q 341 -chloro-2-(1, 3-di oxo-1
3-di hydr o- 2H i soi ndol - 2-yl ) - et hyl i denel - pi peri di ne

wao eiobliowpdacet ate (E-233; R5 = Cl). This was prepasm®de/003657

by the sane procedure as in the synthesis of 135
except that E-231 was used in place of 133. M5 291

(MH). 25 (2)-34l -chl oro-2-(1, '

3-di hvdr o- 2Hi soi ndol - 2-yl ) - et %/cﬁegfé‘%gﬁ%i peri di ne
trifluoroacetate (Z-233; R5 = CO This was prepared by
t he sanme prg@g&ure as in the nt hesi s of 135 exXtept

that Z-231 was usesben pl 3. M5 29H,C E?O
60 2006/ 101603 PCT/ US2006]j003887 Scheme XLI|Et 8F 0
0 O CEB“H3C OR H3C 5 H3C - . + N-BOG NaH
/ THF ABoc N %%TH% 234 E-[234] DIBAL BIBAL |THR, THF
OH HhcH3C oc a Boo~ 2:@a5 E-235 Ms “Bloc

TEA TEA 15 d O H3C CH8 L.ssfN, BOG N Boc  £9336
E-236 20 OO

DIBAL DIBAL
THF THF
OH OH
HaC CHs
| |
N‘Boc N “Bac
2-235 E-235
MsCl MsCl
TEA TEA
Cl Cl
HaC CHs
| |
N “Boc
£-236
0]
DMF +K Nf;()
O o}
N CHa
|
0]
N “Boc
E-237
TFA TFA
o) O
HaC N N CHa
; / |
o O
NH NH
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Il f NKDW DMFKN™"1 000O HCNNZICH3 O
25N Boc 'Boc Z-237 E-237 TFA TFA CH2Cl2 CH2CI2 0 O

wa@obi3Aeh8 N CH3 0 O NH NH Z-238 E-238 61 WPCT/US2006/003657

2006/ 101603 PCT/ US2006/ 003657 ( Conpounds Z- 238 and
E-238 of Scheme XLI: (Z)-t-Butyl

& @irdsxZ-288 @l B- i pe

ridinvl-1-carboxylate (Z-2341 and (E)-t-Butyl
3- (1- et hoxv- 1- oxo- 2- propvl i dene) - pi pe _ _
) KB B-PRERRKVLRER-LEropyidhe)-plSe RN ILNT Ak des  (Z-234
o1 n Ol n erayrouran
and ) (EMF-BUO Geld -attideyt1 toxced py plipeiio Fearhox
00 nmL, 32.0 mmmols) and the resultlng m xture was
red for 20 m n whereupon
( C gl 1o W@téﬁé t
T B HRSCRLIO Y i) QOREI IRAT LERARRIUIEAE (50 mL) &
‘(G a{asrartdedtteaﬁenl-atpmsphvhepmmn&te (Wé)@ mhn 8@t mmnale) and the

GoultinBt it Wos, sty oL e iR Rngt 1 X Ainbyiitony)-5-

ﬁiﬁbrcﬁﬁéﬁe wb%xsilblt@cb gw nNﬁ8 Fhs Seiebahd @hﬁdd aMfdrther 5 hours
romat ogr aphed on silica usi ng 10% et hy

ak doomeidroparddreas ellhenmix UlﬁwéN@%d?%lceﬂH’at%né'Me%Wéh half

HAELAB S5 NGTACR (20 o O BERSAT M ST K0s0 )

ghé | srynicRf extra@smewere Balried Movel8ANGMBO)Y, (Cdheéntrated and
ut

ghrpma%g;@naeia?dzorbr%lm ogbheing 1 Be isdinv vaceiatelhesnipeane eluent.
{Fe GBIt sttt Vi&i@Tsbifod BO R SAE! RL (achBfZiByided 1.66

Intetra uran
gda8%) if Biae I‘(gheﬁ RiLE-idorBeivaind 3.01 ue(tde) Ththarowtarts Z-isomer.

Both: MS 284 (M+H).

(Z)-+-Buty! 3-(1-hydroxy-2-propylidene)-piperidinyl-1-carboxylate (Z-235).

To Z-234 from the above reaction (0.4982 g, 1.758 mmoils) in tetrahydrofuran
(6 mL) at —78°C was added DIBAL (4.0 mL, 1.0 M in toluene). The mixture
was stirred for 5 hours at ~78°C and then 30 min at room temperature. After .
concentrating and cooling to 0°C, 0.5M aq. Rochelle’s Salt (50 mL) and ethyl
acetate (20 mL) were added and the mixture stirred for 3 hours. The mixture
was extracted with ethyl acetate (5 X 20 mL), dried over Na,SQO,, concentrated
and chromatographed on silica gel with 30% ethyl acetate/hexanes as eluent.
The product was obtained as a clear oil (0.3163 g, 74% yield). MS 242 (M+H).

(2)-1-Butyl 3-(1-chloro-2-propylidene)-piperidinyi-1-carboxylate (Z-236).
To Z-235 from the above reaction (0.1607 g, 0.6658 mmol) in CHxCl> (3 mL)

was added triethylamine (0.28 mL, 2.0 mmols) and then methanesulfonyl

chloride (0.08 mL, 1.0 mmol), and the resulting mixture stirred for 2 hours. This
mixture was treated with sat. aq. NH4Cl, extracted with CH.Cl» (4 X 7 mL),

dried over Nay,SO., concentrated, and chromatographed on silica gel (0-100%
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was stirred for 5 hours at -78C and then 30 mn at

roomtenperature. After concentrating and cooling to
wO®06A0BM aq. Rochelle's Salt (50 nL) and et hyPCT/US2006/003657

acetate (20 nL) were added and the m xture stirred for

3 hours. The m xture was extracted with et h¥ acetate
e(tl5yl>é1cé¢ht&lh)exade$ giadiont analeot), tocgive Snt 11 8d65%) sl @ clear oil.

g @) raphed on silica gel with 30% et hyl

@tﬁg)t anes as eluent. The product was obtai ned

as a clear oil (0.3163 g, 74% yield). M5 242 (MtH).
(2)-t-Butyl 3-(1l-chloro-2-pro vlldene) pi peri di nyl - |
(ZbaButmy| at e ( -[298)3-diowo A3 W
(.0. 1307[;_4 g665§ )lln CH2CI2(3n1 ) 30 was

I 8 nmL, 2.0 mmols) and then
[gi‘zﬁéu'f?&ﬂy' thechkgbidle eAchsh my0.0859 myp! )0.38nd mimel) in
res

g mxture stirred for 2 hours. This _mxt

diathyleanadchios t (3 ). wag. adpad) pot@%mabmmumlﬁecﬁb@ﬁg 4.0

?{}%ﬂ;t% Hﬂﬂgge' @%ssq‘ﬂ,nfeg'\%%@%‘% W Gg\'% 'FU]H’]L) and brine

@A00SLI W dietl HiS3 A6/ ARG TwastexrachekitheCHeBlar(dsX 8 mL),
gradi ent as eluent) to give 0.1118 ?0&65&@%& a.clea

diied ovesN2680g\eeCeNtAted.- argﬂncl]nrorga of; glica _ge[ (0-40%

%ﬂ{(gﬁ%s 63?/%5?5?% h' g;’ées) éﬁ%gp&ﬁ' Q@%g%‘z 3675 as a wrt]%te solid
gwbomswﬂm@) 0.331 mml) in

di net hyl formam de (3 m -) was added potassi um
phthallmde (0. 0759 4. O mmol s). The m xture vvas

@rﬂb@kﬂa{edr(%zsshu 10 drled over Na2SO4, concentrat ed,

d chronat hed | Q- 40%
Tt wine PieRSREG iR Pame a'go%éﬁﬂsen@% o dhg; ) BtReis; o1 135 prcept

t@%t :?sf’ W(a% Ljf(eg |9ﬁc%fgof £50 My B (- HyEH) -

- di hydr o- 2Hi soi ndol - 2- yI ) 2- propVi i denel - pi peri di nvI
T 0 ;

of reactl ons as for the conversion of Z-234 to Z-238.
M 271 (M+H).

Scheme XXIII
O
O O
O P(OEY); O [ 1)NaH |
?§’Br L lg\’O g
O 2
< ) O N
Boc
86 N 87
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Scheme XXl ||

25 0 O P(CEt)3 O ?Br

1) NaH 2) ON Boc

30 86 N 87 Boc 63 WO 2006/101603 PCT/ US2006/ 003657

W@ 2e0enat6d®t r ahydr o- f ur an- 3-yl ) - phosphoni ¢ aci drdi/Es1v9é/003657

ester (86; Scheme XXII1) was prepared according the
procedure described in Mirphy et al. Cheni cal
Qe@mn-rhsiatmi*u idoodurbagEy!) ®horghiosic aid diethyl ester (86; Scheme XXIII

2- Ox i hydr of -3-ylide
o Biepered eobaihie beRBolulr AGRE M 1By Gl rnloal
@5%,91;3,!;5;,@{99@@ ogplgs procedure to that described
In Sato et al. Héterocycles, 2001, 54, 747: M5 = 267

(M + H). Scheme XXV 10 0 0 0 EtOF Oft PO(CEt)2 F C
. . , B

b ( 4 XQ- @) o

Qg, ts%@h%é XRHI)%aé §r%pa§§di‘ EV%n éﬁ@lb@o
ng procedure deScrib

iBrgato eitl“adam-lemmyclasa 2001.354,00452 . MS_@: 267 (M + H).

4- (2- Et hoxy- 1-f l uor o- 2- oxoet hyl i dene) - 3, 3- di et hyl pi pe

ridi ne-1-carboxylic aSh mteengi\ptyl ester (89; Schene

Vprdveelnﬁé ﬁﬁthat described
i ce et al

XXI'V) was prepared by a proce

ure anal ogous to that
described in Sato et al. Heterocycles,

2001, 54, 747.

Schene XXV o o
F F
0 o) FtO | OFEt
PO(OEY),
NaH, Mel N
T y )
Boc Boc NaH, THF Boc
88 89

3,3-Dimethyl-4-oxo-piperidine-1-carboxylic acid tert-butyl ester (88, Scheme

XXI1V) was prepared according the procedure described in Vice et al. J. Org.
Chem. 2001, 66, 2487-2492.

4-(2-Ethoxy-1-fluoro-2-oxoethylidene)-3,3-dimethylpiperidine-1-carboxylic acid

teri-butyl ester (89; Scheme XXIV) was prepared by a procedure analogous to

that described in Sato et al. Heterocycles, 2001, 54, 747 .
Scheme XXV

1) NaH, THF
2) Allyl Br R
or

0 Ao

EtO

| OEt

3) NaH, THE N

PO(OEY), L

O
90:R=H
4)

91: R=CH3

-Z

Boc
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25 1) NaH, THE 2) Allyl Br RO or OBt OC Eto N
PO(CEt)2 3) NaH, THE 30 Boc 0 90: R=H4) N91. R =
W@kB6/18m603 64 WO 2006/ 101603 PCT/ US2006/ 003657 PCT/US2006/003657

4- (1- Et hoxycar bonyl - but - 3- enyl | dene) pi per| di ne- |
-car boxyl [ c aC| d tert butyl

400 b SeBbn SO0, AU TR Bt 1B i

THE 8160/ fth);l%t &f¢ erudfermitrogehe wasr easfuln tmaXédJr\ﬂlth trlethyl
was treated with allyl bromde (3.3 nL, 37.6 mmmol)

pitesphosearsiairy (Fi12 file J46 EIM (% SNEIR?+ oS 35, BHin, the

el R E YL R S i R4 70 mmo) anc e

ﬁé@.alt|nlgaﬁbdtdinlenga§ hllowsd VmwaahltO\mﬁCtm/emth f The36suttimg mixture
t 0C. A solu

was 6@%&%6@@ 9‘» H%’fe&ewa(ﬂa SR bgdﬁd@ (1.68 gmifi-§ mmokygnd the
ﬁ%@ntm ?sﬁu}‘ﬁf] d@%w’éoﬁtol%n? f6f 0. Oa{e@"cloA”éé]uﬁm of 1-(tert-

ution was al to warmto 25
bul@uydé?bbnyl)’-ﬁqonpea«imone (5f)sg, cﬁﬁannh@l&ilrbTHFr(éOamtl) Waeradded via

f 15% a bi b )
2 caieiengran 17 i 2sia eS RS Al ot WP 2bwefde Wity 25°C
mfér 1?ﬁﬁhe¢h\é" tduclishe was equsnched pyn thecaadaoat s §8% aqueous

, and concentrated in vacuo. Purification by
scbmlurmb@@rtaqmte (695044 BHdEtheAtgsvingh BXXtuEg N\(ﬂsdék‘jﬁ@dtwlﬂ”' ethyl

%f% beo( r%L()) Sﬁasﬁgcﬁmltﬁ‘sl 5% %%Ue8us gbhrunﬂvglca?%ﬂ_gte 12 x 100mL),

énél 105hhé%ﬁ’e§t%blqu|va%u66t hM*urﬂld:hﬂBnerW i crromatographyg  (0-50%
i ne-1-carboxylic acid te
EtOAc/hexanes) afforded title compound (1.93g, 25%) as a yellow oil: MS

(M+H) = 310.

4-(1-Ethoxycarbonyl-3-methyl-but-3-enylidene)piperidine-1-carboxylic acid tert-

butyl ester (91: Scheme XXV) was prepared according to the procedure

described for 90 except methylallyl chioride was used instead of allyl bromide.

Scheme XXVI1

1) NaH, THF O

Br
o 2) Bry | OEt

EtO/uﬁ >

PO(OE),  3) NaH, THF
vy O
SIE
>t
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butyl ester (91; Scheme XXV) was prepared according to
the procedure 20 described for 90 except nethylallyl

w@ebkioenides was used i nstead of allyl brom de. BCHEsm®06/003657

XXVl 1) NaH, THE 0 25 Br OEt oz) 8r2 EtOC PO(OEt)?2

3 NaH THE N 4) O 92 30 06/ 10160
» vip )| < '4.-,0 acuwO thv? ester ég :écheme XXVI).

AR GIRSEL15 2530, 1 Y OB unor
Bitrogenmwhy dareflitz t(éleﬂéd niijh &ietby@ pinosphonoiate@ge(8W@smL, 37.6

%%%gé%!@ya ﬁﬁ%‘ﬁtggs, gﬁ:rﬁlbg%gﬁ{égg honoa ertef1 ]tqlgs(’?régt%d with

g@gﬁﬁ?{g ?E%Er %W%Hoﬁa%?dav\ﬂrbbp@@hﬁmé?eo\fe? 5 n‘ﬂa and the

via a droppl unnel over 10 mn and t
resing ntytme(waseallmeechﬂol stuvefdr 8d.siThe rEac’uQn mlxt’uh@ was treated

) e%Ct Idgi.x Hﬁﬁa\%%sg,%fét od Q&q(f ﬁh%cg)rglgﬁ ?%was allowed to
%M NI frth aﬁb"@) A%roll.ﬁfb%frﬂ %bn@ﬁg pénam 111 g, 25 mmol) in

1- benzyl pi peri di n-4-one .
mHF @Q;rrd.ddfe@ls added mmrmwﬂ/@wemonmm alndj tlﬁehéesultmg solution

Rk Tl A5 HeR b e A o2 SRS by e

h@%t@ﬂttﬁoll&% SRUeu s BoaRIND Bltatsor(ie (B0 midnghd the resulting mixture
resul ti na mxture was diluted with ethyl acetate (100

s, difier aditthiethy! 1aerialgud@smiddashes with ﬂ&q/ataéu@% sodium

n n rii.f on
2 8" B0, SRR ] yAghae Blnation by
tchtdreaiognagshyn (0-609:3 HIOAcAEXERES) aﬁoaﬂadetheohi@g:empdumd (6.35g,

jsted in Table 6 were

I
Ef‘eé)eﬁﬁe@ reqk Oéa@%’#idgf(&gﬁ%n ‘descri bed for
-butyl 4-(2-hydroxyethylidene)pi peridinyl -1

-carboxyl ate (25), except the correspondi ng
diteyélcolavie Ilsmobmuyalale@ weese psepRiedsnendindfartiashionlas described

?géﬁ%&xa?gf(g Zy%igxfégﬁu@ﬁl &SQH& Puylp‘F rc'adbor;?{/‘ate (25), except the

corresponding ethylidene carboxylate was used instead of {-butyl 4-(2-ethoxy-

2-oxoethylidene)piperidinyl-1-carboxylate (24).
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30 66 WO 2006/101603 PCT/ US2006/ 003657 Table 6
Et hyl i di ne Al cohols Conmpound (M+H) Car boxylate HO O

WO eHep3 94 272 N 93 OO 0 OH F Ot F 96 27HCT/NS2006/003657

O-1k 95 0 OH HOEt 98 268 N 97 0,0 j<

100 282 N 0J--ON 99 o-~

Y O OH oEt

Pyfds 0 Br L CEL B 102 207
3

NNi | 101 5 67 WO 2006/1 PCT/ US2006/ 003657
Ethylidine Alcohols Compound (M+H)
Carboxylate
"N o HO OH

[ OEt ] 94 272
Lk
N
o~ O
93 Oél\OJ<
9 OH
??Loa = 96 274
N
Ak N
(oo}
. Ao
X0 x OH
o 98 268
|
LK
N
07 "0
97 O OJ<
2 OH
[ OE 100 282
!
Lk
(s N
o A K
OH
(l)\ Br
BP% OFt ; 102 297
N N
101 ©)
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Scheme XXVII OHOH R5 RS TFA TFA 5 N CH2CI2 N Boc H
25 RS = H103: RR = H 28 RS =F 104: RS = F 29: R5

WE2@6bI30605: R5 = CH3 10 2- Pi peri di n-4-yl i dene- BCTYHAING6/003657

trifluoroacetate (103; Scheme XXVI1). A solution of
25 (191 ng, 0.5 I jssolved in CH2CI 2 (10 m -)
and(vvas treated n\%?'ﬁz{'etvfiyﬁhoroaceti c acid (0.5 m-)
at roomtewerature. After 1 h, thegyeaction mxture
was cBegcedtrated in vacuo to affsqrdjthe title conpound
(64 ng, |LO0% as afgil. M5 129 |MH—I). 15

2- Pi pepith n-4-vl i dene- propan- 1- rifluoroacetate
(105; Schenme XXVIT) was prepared accorili ng t he
procedun\e descri bedH,0r, 103 excepfi”29 was used. M5
142 (l\/Hﬁ)oc 20 2-Fl uoro- 2- pi peri diA-4-yl i dene- et hanol
trlflgz‘%ﬁa etate (104; Schene XXVII) was prepared

accori he procedure descri H%iRs5f 103 except 28
MS 146 (MtH). Schen¥xRvrFl 25 N BOC Pyr,
Cl CO#Rt s TEls N BOC TFA, CH2CI 21@RRNFHCHEFA  HO' A CH2CI 2
c1-n O1~- O FFF 28 106 107 t-Butyl
4- (2- et hoxycar bonyl oxy- 1-f | uor oet hyl i dene) pi peri di ne-1

“XRj| mﬁ Alyfidefe %MHmol ﬁﬁh@ﬂ@aé@%el (:1)03, §9héﬂn%0>bﬂ{/n)’;8A solution
21281 Byrfngl,l %3 mmoﬂalvaﬁ_dlssowemnm ICH-jodm(d Otrhbhaed hyels treated

f 0. t Ll
PRl RiSR e S8l Mot Fad M laioerglubS L aBigh" By i maction
gigmtu#é veRXédrehnaeied inv4atdGbAflord Yhd fitiebdmpduhadea ey, 100%)
as an oil. MS 129 (M+H).

2-Piperidin-4-ylidene-propan-1-ol trifluoroacetate (105: Scheme XXVII) was
prepared accordihg the procedure described for 103 except 29 was used. MS
142 (M+H).

2-Fluoro-2-piperidin-4-ylidene-ethanol trifluoroacetate (104; Scheme XXVII)

was prepared according the procedure described for 103 except 28 was used.
MS 146 (M+H).

Scheme XXVIII
N’BOc Pyr, CICO4EL, OEt N’BOC TEA, CHxCly OEt NH “TFA
HO N CHLCl o)\o Z o)\o Z
F F F
28 106 107
Butyl 4-(2-ethoxycarbonyloxy-1-fluoroethylidene)piperidine-1-carboxylate

(106; Scheme XXVIII). To alcohol 28 (0.5064 g, 2.064 mmols) in CHxCl, (10
mL) at RT was added pyridine (0.23 mL, 2.8 mmols) and then ethyl
chloroformate (0.22 mL, 2.2 mmols). After stirring overnight, sat. aq. NH4ClI (10
mL) was added and the mixiure extracted with CHxCl, (5 X 10 mL), dried over
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WO 2006/ 101603 PCT/ US2006/ 003657 Na2SO4, concentrat ed
and chromat ographed on silica (20% Et OAc/ hexane as

we@bkwenvisoz o provide the title conmpound 106 (0.HBSHESWN6/003657

69% as a clear oil. M5 318 (M+ H). 5
ANZ{?é(QEt hoxycar bonyl oxy- |
19 CQFH?'W@F@HG%“%PW@W%DQ@R@WOH siliterf@0%xZtOAcinexane as

AR 0 By 02 o TERbly T SELA el .

@18t e K¥X.irred for 3hrs whereupon all voI atile
materials were renoved in vacuo to provide the crude
title conpound, which was used w thout further

pueE-Elffade on%x?é%&%f’%ﬁ%i %ﬁe@@néﬁdj@h%oﬁ?%ggvm)

H oG armgourt A 061(0 @r78¢lg, 03B630MMOPin ChL,TEAS rebRwhg allded TFA

110 t -
48(5% '@E GrpMQIS) o%it%&hei Midee-siirgest fonBhes whetsuponyalhyeatile
R R e pE S et Shold S BEANAS 1P gl o oridathel qunich
vas Deackwitbout fortheaperificatidh. M 214\ +pl s) and the
reaction mxture stirred overni ght whereupon the
m xture was washed W th SadpenGxixNa2S203 (60 m -) and
sat. aq. NaHCO3 (3 X 30 nmL). The organic | ayer was
dried over Na2SO4, concentrated and chronat ographed on

silica %OQS Et OAC/ Hexan(;i as ,aent,) to row de th
titl ound™ e Da % as /\fc
M5t % [Tne solid. M 260O t - - BUfyl Z

4- (1- Cnl or o- 2- propenyl i dene)cbl perl di ne-1 -carboxyl%te
(109; Sthene XXIX) Methyltri pH8nyl phosphoni um br oriogle
(5.51 g, 15.4 mols) in THE (40 30 m-) at OC was
treated W t#as &6 um bi s(trimdthyksilyl)am de (15.4 ni,
1.0 Min AN

Cl
110
#Butyl 4-(1-chloro-2-oxoethylidene)-piperidine-1-carboxylate (108: Scheme
XXIX) To alcohol 30 (6.01 g, 23.0 mmols) in CHCl, at RT and open to the air
was added the Dess-Martin reagent (21.17g, 49.9 mmols) and the reaction

mixture stirred overnight whereupon the mixture was washed with sat. aq.
NazS205 (60 mL) and sat. ag. NaHCO; (3 X 30 mL). The organic layer was
dried over NapSOy4, concentrated and chromatographed on silica (25%
EtOAc/Hexane as eluent) to provide the title compound 108 (5.22 g, 88%) as a
white crystalline solid. MS 260 (M + H).

t-Butyl 4-(1-Chloro-2-propenylidene)piperidine-1-carboxylate (109: Scheme
XXIX) Methyltriphenylphosphonium bromide (5.51 g, 15.4 mmols) in THF (40
mL) at 0°C was treated with sodium bis(trimethylsilyl)amide (15.4 mL, 1.0 M in
THF) and stirred for 20 min whereupon compound 108 (2.05 g, 7.89 mmols) in
THF (15 mL) was added via cannula and the mixture stirred for 3hrs, warming
to RT. The mixture was quenched by adding sat. ag. NH,CI (20 mL) and the
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(2.05 g, 7.89 mvols) in THE (15 nm-) was added via

w@eamab®moand the m xture stirred for 3hrs, warPE€NyS200€003657

RT. The mxture was quenched by adding sat. aq. NH4C

(20 m-) and the 69 WO 20%6/ 101603 PCT/ US2006/ 003657
LAE8HS '@wewawtr@mdawm IQACHOERX 8&mis X reocempined organic
concrgﬁwgpgg (F:“ﬁ\lr?a S@%gégcé{q’ﬁ daﬁgﬂ rds CRIV %?Ngga%%q[ on silica

e(g[adlemt alirtion 0H’[1h(I%1 OB GHCHRTL to prawedmet itfe EbinbBund 109

I8 Yhsthss awile efsteling qalis. WS 0. ' "

- Chl or 0- 2- propenyl i dene) pi peridi ne TFA salt (110;
Scheme XXI X) To conpound 109 (0.1415 g, 0.5489 mmol)
i4n(leARlore-2-propenylidenadipeddifeA FA 8af%11;, SGnémm)OUX) To

d the d f wh
Fomaating 1041 Te 1 o) hEeeTemmbda CTbath i) s adder TFA
T Py R PR o7 St Reliparit Wik
|m@t1egala wielEaliehwovednie Bmcp::e Jheardude tide compamnd ss bblained was
r .- byt
j‘-SSFQ-"? i Igﬁ‘rﬂ“ r%’-rti'}’éﬁa’?{-d%@-%ﬁrﬁ'\%i'ﬂho| -2-yl) et hyl
i denel - piperidinyl-1-carboxylate (26), except the

corres ondi ng al cohol was used 15 instead of t-butyl
@&ﬁmlh% ll%tédel) T|@b|@e7 lweaie meparmd -l ardiovigt teshion as

.6
&f%% q 'Syl '
Iﬂlrﬁrrdlrﬂﬂﬁ%r%%éﬂé)m%)%ﬂ W@&%WQ a%%h@ was used
mstead of t-buty! 4-(2-hydroxyethylidene)piperidinyl-1-carboxylate (25).

Table 7
Alcohol Protected Amine Compound (M+H)
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N
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F "o
5
N
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The amines listed in Table 8 were prepared in a similar fashion as described
for 4-[2-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl)ethylidene]-1-piperidine

trifluoroacetate (27), except the corresponding protected amine was used

5 instead of t-butyl 4-[2-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl)ethylidene]-

piperidinyl-1-carboxylate (26).

10
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NO NH 114 119 311 ON H 5 10 72 WO 2006/ 101603

PCT/ US2006/ 003657 Scheme XXX 5 NON O Br 1) ACE-C
wW®roosid160N 2) MeOH, heat 10 102 120 PCT/US2006/003657

2- (2-Brono- 2- pi peridin-4-ylidenyl ethyl)isoindole-1

3-di one hydrochl oride (120: Schenme XXX). A m xture of

102 (0.50 g, 1.17 nmol) andlfablet or oet hyl 15

o (0 7 ™ nAithnrntl

b

-eg-oreferpate {0+t 62 mmlr—n—di-echl-eregthane (10
n%o\fﬁ%t?av@i‘”?@d to rdfN% temper aPEMPURd o | The (MH)

resulting solugion was alJ OWeq tO0 cool to roagm
tenperature and concent ed ifn vacuo. The resi due was
di ssol¢ped in methanek (50 nlL) and wpygred to |refl uxggq
tenperature fon > Then-Reactijon m xture wag al |l owed
to cool to roomte ture apd concentrated|in vacuo
to 20 afford ajwhit olid. The residue was washed
with diethyl ether (2 and dnied to affordijtitle
compound (432 mgy, 10Q% as an|orange oil. M5{336 (M +
H). Conpounds|Z-37 and E-37 of Schenme XV: (K Z)-Ethyl

e

chioro( I-benzyl- 3-pyrrof i dinylidene)acetate (34~
Prepared by the 25 sa rocedure as in the|synthesis
of 24 ppecept that 1 4 | -pyrrolidj{y 3-one| was u
in place of 1-(tert-bu ycar bonyl ) - 4- pi peri di none and
triethyl 2- ©

T
=z —

113 Oi)? 118 297
N

oy
Q

NE

yora
O
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chl or ophosphonoacet ate was used in place of triethyl
phosphonoacetate. Ms 280 (M+ H). 30

W@ BogNe@eX 1- Benzyl - 3- pyrrolidinylidene)-2-chl opPOBUREN®D03657
(35). Prepared by the sane procedure as in the
synthesis of 25 except that 34 was used in place of
24. M5 283 (M + H) ScirgneXXE006/ 101603
PCT/ US2006/ 003657 Schene XV 0 0-~ 0 - od ™
dO/-CIOINNN NaH, THF e 34 35 0e OO
N OONOOWO DEAD, PPh3CI+ -Cl / G NNN
H &&36 Z- 36 Z- 7 ACE-CIl ONO H E—37
(E/ 4-242-8 o

- Benzyl - Be roI i dj e ddene) - 2 chI roet hyl I -
H i soi ndol et 1, 3(2 I one (E— d Z-36). Prepared by
the sane pro edure as in the sy esi ggof 5 26 except

that 35 (1989) wasuedsextai N pl ace ¢of 25. The B/ Z

i somer s—\ere separated by MPLC (\J- 45% et hyl

acet atnes) to afford z-36 (430 ny, M5 367 (M +
H) as @ reddish oil and E-36 (420 ng, M5 367 (M + H))
as a reddi $d 120

2-(2-Bromo-2-piperidin-4-ylidenylethyl)isoindole-1,3-dione hydrochloride (120:
Scheme XXX). A mixture of 102 (0.50 g, 1.17 mmol) and 1-chloroethyl

chloroformate (0.7 mL, 6.2 mmol) in dichloroethane (10 mL) was warmed to

reflux temperature for 2h. The resulting solution was allowed to cool to room
temperature and concentrated in vacuo. The residue was dissolved in
methanol (50 mL) and warmed to reflux temperature for 2h. The reaction
mixture was allowed to cool to room temperature and concentrated in vacuo to
afford a white solid. The residue was washed with diethyl ether (2x) and dried
to afford title compound (432 mg, 100%) as an orange oil. MS 336 (M + H).

Compounds Z-37 and E-37 of Scheme XV:
(E/Z)-Ethyl chloro(1-benzyl-3-pyrrolidinylidene)acetate (34). Prepared by the

same procedure as in the synthesis of 24 except that 1-benzyl-pyrrolidin-3-one
was used in place of 1-(tert-butoxycarbonyl)-4-piperidinone and triethyl 2-
chlorophosphonoacetate was used in place of triethyl phosphonoacetate. MS
280 (M + H).

(E/Z)-2-(1-Benzyl-3-pyrrolidinylidene)-2-chloroethanol (35). Prepared by the
same procedure as in the synthesis of 25 except that 34 was used in place of
24. MS 283 (M + H).
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(E)-2-[2-Chloro-2-(3-pyrrolidinylidene)ethyll-1

woRicsoiwadl e- 1, 3(2H) - di one  hydrochl ori de ( E- 37¢T/U$2006/003657

10

15

m xture of E-36 (0.430 g, 1.45 nmmol) and 1
-chl oroet hyl chl or of or mat@péRe XvL, 6.2 mmol) in

di chl oroethane (10 nd-) was warned to reflux on

tenmperature for—Qp. JThe resuld)] sol ution was all owed
to cool t roog)—o‘t 8rature, ncbconcenta at ed i n ?

vacuo. Th -sso| ved in 15 nethanol (50

nm.) and rrredtorefluxterrpraturefor 2h. The N
r eactd mi xt ur'@ s al | to cool to room ©)
tenmp ure and concentr at I p,vacuo to 74 WO

2006/ 101603 PCT/ US2006/ 003657 afford a white solid.
The resi due was washed with diethyl ether (2x) and

dried tojafford E-37 00 ny, as a brown oil.
277 ( Ho (2)- 2f | oro-2 yrrolldlnyllden
(0]

35

et hyl I'= i soi ndol e- <2H) d| hydr ochl ori de

(Z- 37%%\ Prepared byC, sane proc dure aspbdy the 0>y
synt h P-&F E- 37 except that Z-3 (WaS—US'e’d—I—ﬁ’m ace

of E-36. IVS 277 (M/\H). Schene 1000 "R=0 O

Se02, tBuOOH O N 1) ss-Martin xndatlon ON 15I—ION
2) l\/bONI—IZNNN OCBOCB 6 38 40 20 TFA TFA H
25 2.00 ON N N 3936HH39 41 Za7

ONO
cl
3

N
H

E-37

(E/Z)-2-[2-(1-Benzyl-3-pyrrolidinylidene)-2-chloroethyl]-1H-isoindole-1,3(2H)-
dione (E-36 and Z-36). Prepared by the same procedure as in the synthesis of

26 except that 35 (1.58g) was used in place of 25. The E/Z isomers were
separated by MPLC (0-45% ethyl acetate/hexanes) to afford Z-36 (430 mg, MS
367 (M + H)) as a reddish oil and E-36 (420 mg, MS 367 (M + H)) as a reddish

oil.

(E)-2-[2-Chloro-2-(3-pyrrolidinylidene)ethyl]-1H-isoindole-1,3(2H)-dione
hydrochloride (E-37). A mixture of E-36 (0.430 g, 1.45 mmol) and 1-chloroethyl

chloroformate (0.7 mL, 6.2 mmol) in dichloroethane (10 mL) was warmed to

reflux temperature for 2h. The resulting solution was allowed to cool to room
temperature, and concentrated in vacuo. The residue was dissolved in
methanol (50 mL) and warmed to reflux temperature for 2h. The reaction

mixture was allowed to cool to room temperature and concentrated in vacuo to
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35 Compounds 39 and 41 of Schene XVI: t-Butyl
(E)-4-f2-(1, 3-di oxo-1, 3-di hydro-2Hi soi ndol - 2-yl ) et hyl

WO d@a/1e1608- hydr ox -- pi peridi nyl - 1- car boxyl at eP¢B8¥2004003657

sI urry of Se02 (0.5g, 6.06 mmol) in CH2ClI 2 (5 rTL) at

C was treated with tert-butyl hydroperoxide §2
@ff@@;d Anwhite soligl. he residua wariweshed withadigihyy e hﬁje(2x ) and dried

88 Bbuf Pt7 ook, PP ks Lefiod! Ui et £ "

CH2Cl 2 (15 nlL) and the resulting m xture was aIIovved
to stir for 12h at roomterrperature The reactlon was

mﬂlfdb'ﬁ‘ll grn%ré‘ (%@ ) %ﬂ;&&%@g@t g%aﬁ%gpo ne%l‘r&n?*gﬁé mthe le gynthesis of E-

&7 estcegt thictt Z-381AGsidedSnPldce ofTESB6. MR RF73Me+ H).

separated, and the organic | ayer was washed with 15%
aqueous SOdI um thiosulfate (15 nmL), dried (MgSOH),

filtered and concentrat ed inéaﬁ: &b}lfication by

flash chromat ography (silica g oethyl 5

acet at e/ hexanes) afforded t title conpound 38 (0.51

g, 38 as a white solid. 73(M+ H. (E)-4-f2-(

, 3- diBRo- 13d|hydro 2H- i sol 2y|)ethyI|deneI 3- hy o
droo,<' Sl ). Pr y the sane procedurg

as in Illhe ssénteﬁesés of 27 except t1h%°css %ﬁ'""fﬁ')f?/{)as used

in pllace of 26. M5 273 Q%+|l—|) j)-t-Butyl

4-[ 2-11, 3-di oxo-1, 3-di hy -2H | s@ MefiHz 2- yl ) et hyl |

el - 84 msthoxylmno pi peridipyl -1 -carboxyl ate (40). N
solutBéen of 38 (0.51 g, 1.3 mol) in CH2A 2 (15 m-)L .

at 25C was treated with DesSoRKartin peri odi nane 15
(0.25%% g, 0.60 mmol ). After XJgh, the reaction mxture 4
was diluted with CH2CI2 (25, nL), washed with 10%

aqueous NaHCO3 (3 x 25 nl), Aaed (MgSOM), filtered lTFA
and concentrated in vacuo. Tne residue was used in the
next step wthout further rification. A solution o

the residue in pyridine ( -) in nmethanol (36 mM-)

at 25C was treated with h m ne hydrochl ori de o)
(0.835 20 g, 6.0 mol). Aftd&f 2 nin, the reaction 9 N

m xture was warned to refl for 5h, diluted wtho |
ethyl acetate (25 niL),H d with 10% agueous Na

(3 x 25 n), dried (MJS®), filtered and concentrated

in vacuo to afford 40 (23 ng, 42% as an orange N

resi due. The residue was used in the next step w thou
further purification. M5 4008{M + H). 25

Compounds 39 and 41 of Scheme XVI:

+-Butyl  (E)-4-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethylidene]-3-hydroxy-
piperidinyl-1-carboxylate (38). A slurry of SeO; (0.5g, 6.06 mmol) in CHxCl (5
mL) at 0°C was treated with tert-butyl hydroperoxide (2.5 mL, 9.09 mmol, 5-6

M, 10% in undecane) via a syringe. After 20 min, the reaction mixture was
treated with a solution of ethylidene 26 (1.44g, 4.04 mmol) in CH,Cl, (15 mL)
and the resulting mixture was allowed to stir for 12h at room temperature. The

reaction was carefully quenched by the addition of 15% aqueous sodium
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(E)-4-f2-(1, 3-di oxo-1, 3-di hydro-2H-i soi ndol - 2-yl ) et hyl
i denel - 3- net hoxyi m no- piperidine (41). Prepared by

W0 b@cdense3 pr ocedure as in the synthesis of 27 PERTBNG6/003657

that 40 was used in place of 26. M5 300 (M+ H). 30 76

@g%&%q 3%%];,9@%5’115%%986&%%%6@ ?fé%cﬁﬁﬁ%’ M_}fﬁi‘kﬂalg 25 mL).

(3%@ Féﬁgrf‘ ard9 ségarkied,Cangothed ofdanit BysenkaxMvhshdd with 15%
- u y

Aqpgoy sedligino krogyitatei(h§ drbl, 2iedsdlgies). fligred angrepRgentrated

Tﬂ;\}ééuﬁenehpﬁgc%%% %)(\.({y TI%&H e&lln%hi’él’tbgf an%rg "(QM' %_; §-%5% ethyl

(abétdtéfhbxénﬁeé)@ff@ﬁ&ed tieatigel cwﬁdmuhdr:i& Myg 33% ) as a white solid.
ddroperom de (4 nL, 22 mml, 5-6 M 10% i n undecane)
343dM#ilde. After 20 nin, the reaction nixture was
treated with a solution of ethylidene 29 (3.4 g, 9.1
mmol) in CH2C 2 15 (15 m -) and the resulting m xture
WES-4eP4 (0 \8dioko-158-dihidvo-2ER I3 oiridal-Qeyt) etih diteaedBehyelroXypdperidine
reaction was carefully quenched b the dditi of 15%
439k oberaiRd ihthe s8ad ?ré)p@dvrﬁ,am thesHnthoRis of a7 §XgRpt that 38
2 (25 m.). The | ayers
V\V/\éar%bgée:dp?g?aa %bPé@gM@he o gani C | ayer was washed with
15% aqueous sodi um thiosul fate (15 nL), dried (MSH),

rated in
3-cioxos1 .3

(M thCleCE d50mh.) ]at@&?@yud:sotréa’eedsmthdbéssEMaryrl-prDdlnane

b s Gu0 ) TS AP e dhereadleT HRHE u(ri Hded i OH.L
@5 rﬂﬁgeﬂhsﬁé@twlﬂ?1m§ Apedus NaHeTs @ x285 Mb),2died MgSO.),
flltered and concentrated in vacuo. The residue was used in the next step
without further purification. A solution of the residue in pyridine (6 mL) in
methanol (36 mL) at 25°C was treated with methoxyamine hydrochloride (0.835
g, 6.0 mmol). After 2 min, the reaction mixture was warmed to reflux for 5h,
diluted with ethyl acetate (25 mL), washed with 10% aqueous NaHCOs (3 x 25
mL), dried (MgSQ,), filtered and concentrated in vacuo to afford 40 (230 mg,
42%) as an orange residue. The residue was used in the next step without
further purification. MS 400 (M + H).

(E)-4-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethylidene]-3-methoxyimino-
piperidine (41). Prepared by the same procedure as in the synthesis of 27
except that 40 was used in place of 26. MS 300 (M + H).
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ON HHFF 15 NN H Boc 47 48 Conpound 48 of
Scheme XVII1I1: t-Butyl-3-fluoro-4-oxopiperidinyl -

-car boxyl ate (44) was prepar ing to 20 U S

Pat ent 5837715. (BZ)-t-Butyﬁ%ﬂe‘%SWIg

4- (2- et hoxy- 2- oxoet hyl i dene) -3-f | uor opi peri di nyl - 1-car
boxyl/ aye (45) Prepared b e sanme procedure as i

L hesi s of 24 except t 44 was wused in pla

et~ husbpisysar bonyl p rPeri difpgne. M5 2880 N

of

H . R5J(E,LZ)-t-Butyl .

4- (2-hydroxyet hyl i dene) - 3- fl uggopi peri di nyl - 1- car bo yIOH
ate ) Prepared by the(sa procedure as in th
syntheSis of 25 except thaty45 was used in place

24. MB246 (M + H). 30 (E Zoct-Butyl H
4-f2-(1, 3-di hydro-1 3-di oxo-ng-i soi ndol - 2-yl
et hyl i'denel - 3-f | uor o-

Compound 43 of Scheme XVII:

(2)-t-Butyl _4-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)-1-methylethylidene]-3-
hydroxy-piperidinyl-1-carboxylate (42). A slurry of SeO, (1.8 g, 11.4 mmol) in
CH.Cl, (15 mL) at 0°C was treated with tert-butyl hydroperoxide (4 mL, 22
mmol, 5-6 M, 10% in undecane) via a syringe. After 20 min, the reaction

43

mixture was treated with a solution of ethylidene 29 (3.4 g, 9.1 mmol) in CH.Cl
(15 mL) and the resulting mixture was allowed to stir for 12h at room
temperature. The reaction was carefully quenched by the addition of 15%
aqueous sodium thiosulfate (15 mL), and the reaction mixture was diluted with
CHoCl (25 mL). The layers were separated, and the organic layer was washed
with 15% aqueous sodium thiosulfate (15 mL), dried (MgSQ,), filtered and
concentrated in vacuo. Purification by flash chromatography (silica gel, 0-75%
ethyl acetate/hexanes) afforded the title compound 42 (1.2 g, 34%) as a white
solid. MS 387 (M + H).

(£)-4-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl) 1 -methyl-ethylidene]-3-hydroxy-
piperidine (43). Prepared by the same procedure as in the synthesis of 27
except that 42 was used in place of 26. MS 287 (M + H).
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35

pi peridi nyl -1-carboxvl ate (47) Prepared by the sane
procedure as in the synthesis of 26 except that 46

wor®enswd i n pl ace of 25. M5 375 (M + H). 35 7BCTINIS2006/003657

2006/ 101603 PCT/ US2006/ 003657 (E/ Z)-4-f

2-(1, 3-di hydro-1 I . _ i
3-di oxo-2H-i soi ndol - 2-yl )ethyl i denel - 3-f| uor opi peridin
e trifluoroacetate (48). Pg%ltf’é‘i“’egvly;}[ t he sane
procedure as in the synthesis of 27 except 47 was

used in place 06 28. M5 275 (M + H). Schenme XIX 5
O~©OO—|OC—}_(650/@0';'\O’\ FuO Y F1 F Super hydride N, OH

# MaH, THE M- N 10 & | \ T~9 " \ %\ %ead9 50 I
(E[-5] (Z2-51+—00-15NH F O O DEAD_PPh3 DEAD, F
PPh3"0 O ' R= R= O N ACE- Cl OOONOI ~1 FFI

ACE-B® N N 20 NMaH™F N N H (%-53 (E)-52 (2).53 (2)-52°N
Conpounds Z-53 and E-53 of Schéne XI X: Ethyl Boc

1- f 34net hyl - IP- ( phenyl et hyl ) -4- pi peri di nyl i denyl | -1-fl 46
uor oacet ). 25 Prepared by the sanme procedure
as in thmt@ﬁesi s of ZCept that 49 was usn
pl ace of 1-(ftcert-butoxyca n%l ) - 4- pi peri di none aid o
N

triethyl pgip, pph, o TFA 0=y
H

H

F. ] F. |
N

N H

Boc

a7 48

Compound 48 of Scheme XVIII:

tButyl-3-fluoro-4-oxopiperidinyl-1-carboxylate (44) was prepared according to
U.S. Patent 5837715.

(E/2)-t-Butyl 4-(2-ethoxy-2-oxoethylidene)-3-fluoropiperidinyl-1-carboxylate (45)

Prepared by the same procedure as in the synthesis of 24 except that 44 was
used in place of 1-(tert-butoxycarbonyl)-4-piperidinone. MS 288 (M + H).

(E/Z)-t-Butyl __4-(2-hydroxyethylidene)-3-fluoropiperidinyl-1-carboxylate (46)

Prepared by the same procedure as in the synthesis of 25 except that 45 was
used in place of 24. MS 246 (M + H).

(E/Z)-t-Butyl _4-[2-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl)ethylidene]-3-fluoro-
piperidinyl-1-carboxylate (47) Prepared by the same procedure as in the
synthesis of 26 except that 46 was used in place of 25. MS 375 (M + H).
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fl uor ophosphonoacetate was used in place of triethyl
phosphonoacetate. Ms 292 (M+ H). 30 2-13-nethyl -]

WO ¢hamebiret hyl ) - 4- pi peri di nyl i denyl | - 2-f | uor oRCTYEHEZNG6/003657

(E-51 and Z- 51).. A solution of 50 (2.68 g, 9.19
h f
I2 tet_raydro ua neﬁy%?fimoplpendme

ot

E/Eh4 = R G y
ilpgoMg'gQFaté 3% ﬁf‘hyiglre?fa'r‘é@% t u%@hﬁgé R e? ’é]sl @qtﬂr@r‘sgnthdess of

27 eRcepti4Tanal usda implaceddflag. ®45 R76HMet W)l acetate (50
m.), 79 WO 2006/ 101603 PCT/ US2006/ 003657 washed wi th
10% aqueous NaHCO3 (3 Xpé dried (MgSO4) and
concentrated in vacuo. PUTiTi c%(ti on by MPLC (silica
gel, 0-50% e y @cet at e/ hexanes) afforded thg

Z-isorer 51 (0° EL)Q ~37%Wr 250 (M + H))
col ord’:\%s oi I/-an e E—|sb r Qb k0ud7 9, @%%/ NE\S
250 ( H) as a 5 c¢ol il

(Z@)[ 2- ( 3- metahythe | N
- ( nyl met hyl ) - 4- pi per@nyl i denyl)-2-fl thy@’lJ
H 1'soi ndol e-1, 3(2H) - di“efle (Z-52). Prepye y th

same grocedure as in the gynthesis of
Z-51 was used in place of 25. M5 379“(M+ H). 10
(E)-242-(3-nethyl -1 -(phenyl neth
-4-piperidinylidenyl)-2-f|uoro
i soi ndol e-1, 3(2H) -di one (E-52).
procedure as in the synthe&sis of 26 %except that I':9-5
was used in place of M5 379 ORP£PR)) . 15  DEADPPR

(2)-2-f | uoro- 2- ( 3- .hyI -4-pi peridi pyl i denyl
-ethyl | -F\H.i soi ndoI 2H) - dione h%;gl oride B:
(Z-53)° m Xt Aee of Z 52 (0.550 g, 1. ) and N

chl or oétyyl chi-erof or rat e (0.63 nm., 5. % | pebn  F
di chl or, ane (15 )Twas warned to_réf | ux—— '
t enper re for 2h. e resulting solufion was allo
to cooltto roomt erature, and conceftrated in
vacuo. The residu s 20 dissolved in nethanol (

NH
red by th me

2

m -) andyswarmed to refbux tenperature for 2h. The
reaction m xture was allowed to cool tad@fio0om @)-52
tenperature and concentrated in vacuo to afford a
white solid. The residue was washed with di ethyl ether
Conpouants A58aihd &-58 6b8dhameXIK260 ny, 55% as a

! é' @94(& ith t 49 was
Eq-e%%\rjreg by tﬁarilne rgéé%crl%r%eﬁf\eﬁ%gé S{Pﬁﬁ%ﬁ © synth %?l S % wa
0s6@ déxcepdce hat E-(EH-batoxysationyl)-drpiperidihodes andvstriethyl  2-

uoro&)hospﬁgnoacetate was used in place of triethyl phosphonoacetate. MS

292 (M + H).

2-[3-methyi-1-(phenylmethyl)-4-piperidinylidenyl]-2-fluoroethanol (E-61 and Z-
51). A solution of 50 (2.68 g, 9.19 mmol) in tetrahydrofuran (50 mL) at 0°C was
treated with a solution of Super-Hydride™ (23 mL, 23 mmol, 1.0 M in

tetrahydrofuran, Aldrich) under nitrogen. After 1 h, the reaction mixture was
carefully treated with methanol (10 mL), diluted with ethyl acetate (50 mL),
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80 WD 2006/ 101603 PCT/ US2006/ 003657 Schenme XX O O

cl?:1 0 10Ac C AcO CAc N C NaH, THE N Bu4NCl N Boc
wBAB6/18eB 54 N\N 55 OH O N o NaBH4 ClI DEAD, RPIYBSI1006/003657

TFA O N 10 Boc (JIINHBoc / \ 56 O57 ONOOC N

SHitn?10%5 Wadees) s pgr 501 A1 drie

%gﬁggxy Ithc @gfl% lé‘lfgtgt%gutyl ?étgg (54) Pr arne @Ag{%}Oaf) and

saneemirateddin evaxsiodes Gurifiedtiom bthPrhﬁ [ aniwla Red,e®-50% ethyl

20 Pub] i cati 0

aopat PEARS). aﬁvéggﬁﬁ %#—M@jf&w B 87 7o) M 800 (M. + H)) as

Ck u ter FY29h (M

A PeIghEES e e S (1O G M E M+ ) as e

@blRﬂeEs(oHO m-) at 25C vvas treated with

1,1,1-tris(acetyl oxy)-1, 1-di hydro-1, 2- benzi odoxol 25

3(1H)-one (17.0g, 40.1 mmol) and the resulting |ight

-bayL s ohathiey- INREL-dige ridihiideAY) PO Beth e1H-

reaCtion m Xture was reat e a solutiron o
Mmﬂcﬁeﬂ@ )-diomend A52). rlféepated@ysmansame mec%ddrevml in the

synﬁ1e3|s of 56 except-{hat Z-51 was used in place of 25. MS 379 (M + H).

(E)-2-[2-(3-methyl-1-(phenylmethyl)-4-piperidinylidenyl)-2-fluoroethyl]-1H-
isoindole-1,3(2H)-dione (E-52). Prepared by the same procedure as in the
synthesis of 26 except that E-51 was used in place of 25. MS 379 (M + H).

(2)-2-[2-fluoro-2-(3-methyl-4-piperidinylidenyl)-ethyl]-1H-isoindole-1,3(2H)-
dione hydrochloride (Z-563). A mixture of Z-562 (0.550 g, 1.45 mmol) and 1-
chloroethyl chloroformate (0.63 mL, 5.8 mmol) in dichloroethane (15 mL) was

warmed to reflux temperature for 2h. The resulting solution was allowed to
cool to room temperature, and concentrated in vacuo. The residue was
dissolved in methanol (50 mL) and warmed to reflux temperature for 2h. The
reaction mixture was allowed to cool to room temperature and concentrated in
vacuo to afford a white solid. The residue was washed with diethyl ether (2x)
and dried to afford Z-53 (260 mg, 55%) as a white solid. MS 289 (M + H).

(E)-2-[2-fluoro-2-(3-methyl-4-piperidinylidenyl)-ethyl]-1H-isoindole-1,3(2H)-
dione hydrochloride (E-53). Prepared by the same procedure as in the
synthesis of Z-52 except that E-52 was used in place of Z-52. MS 289 (M + H).
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light yellow solution was carefully poured into a 10%

aqueous sol ution of sodium bicarbonate (100 niL),
walrdogtiedoni th CH2Cl 2 (50 L), to induce 30 PCT/US2006/003657

precipitation, filtered, and the precipitate was

di scarded. The resulting clear 81 WD 2006/ 101603

PCT/ US2006/ 003657 sol ution was washed with a 10%

aqueous sol ution of sodi um biSchemmen¥Xe (1 x 100 nl),

brine (1 x100 m.), dried (MySO4), and conceytrated in

vacuo. Purificatjonoby MPLC (0-40% et hyl| dcetate /
hexanes afforﬁetdggS)Lgl. 249, 34%p as I ess oil .o
M 274H M+ H). >1—OAc cl
4-(1- r 0- 2-hydr oxypr opyl i deng) pi per i di*fedc |

-carboxy) i cacrd—tert=butyl este 56—A softuttom of
(1.24 ﬁ 4.53 mpl)En ethanol\ (25 nl -) BwalsCitreat ed\
with ¢li um bor ohydri de (102 g 2- 12 nmol ) at 25C. Boc

After 1 h, the reaction 10 m xture was concentrated
in vacuo, diluted with ethyl acdtate (40 @ 55
carefully treated wth 5% agqueous hydroch c acid (1
x 25 nmL), the Iayersoieparat ed, and dri SO4).
The resul ting soélluti was concentrated 9 n"Wactio to
af f or dNaliQ ( 902. ,>729% rcEaberrapl or | &g si due t hat

was—used—w-thout t her —purificati on. 298 (M+
Na). 15 0

441- Chl or 0- 2- (1, 3-}i oxo- 1, 3-dihydr o- i soi |-2-yl)-pro
pyl i denel pi peri di nBed - car '& LN aci d tgyt - butyl
Prepared by the sane\ procedure as in the

synt hes of 26 exéept that 56 was used in5pl ace of
M+ Na). 20 2-f

orv- 1-net hyl - 2- (4- pi peridinylidene)ethyll-1

H i s9i e-1, 3(2H)-di one 58 Prepared by the sane
proce e as in the synthesis of 27 except that 56
was used| in place of 26. M5 305 (M+ H. 25 30 82 WO
2006/ ﬂ 603 PCT/ US2006/ 003657. Scherme XXXI 0 O O R5
R5

58

4-(2-Oxo-propylidene)piperidine-1-carboxylic _acid  tert-butyl ester (54).

Prepared by the same procedure as described in International Patent
Publication W00285901.

4-(1-Chloro-2-oxo-propylidene)piperidine-1-carboxylic acid tert-butyl ester (55).
A slurry of tetrabutylammonium chloride (11.1 g, 40.1 mmol) in CH,Cl, (50 mL)
at 25°C was treated with 1,1,1-tris(acetyloxy)-1 , 1-dihydro-1,2-benziodoxol-

3(1H)-one (17.0g, 40.1 mmol) and the resulting light yellow solution was
allowed to stir for 10 min. The reaction mixture was treated with a sol.ution of 54
in CHxCl> (50 mL) and the resulting solution was allowed to stir for 3 h. The
light yellow solution was carefully poured into a 10% aqueous solution of
sodium bicarbonate (100 mL), diluted with CH.Cl, (50 mL), to induce

precipitation, filtered, and the precipitate was discarded. The resulting clear
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OOPI 0OOH ~OR5 DIBAI NNN 5 NaH THE I/ I/ s
121 122: R5=F 124: R5=F 123: R5=Cl 125:R5=CI O\ NH O 4

W@ 206D N 10 DI AD, PPh3 RS R5 1, ACE-Cl 2.PWE0OB2006/003657

heat N H ol o 128:R5=F 126: R5 = F 129: R5 = Cl

%%Kmoﬁfwas Wasﬂ'ngd]wiﬂf’ nﬁ:}g daroaﬁe% tdoflitfdns oiogﬁ%&mm%%nate (1 x

pared accor oce ure desc
C‘DO@l b nebrinet (Al XWD MOM (Etg&m),lalﬁkj concentrated in vacuo.
- di phenyl net hlngzet 1 -fluoro

Proicaign by MF 'KPT"&/hﬂhyiaPP%$ Zhgxw@ m@é@%ﬁﬁ 49, 34%)
dded NaH (60% I,
%%E?GEOIBHSS%?& §|'%3}4)% anhy drgust '(I)'HE (6 $rL) alt nOOCI

After Stll‘l‘lng 20 for 15 minutes, a solution of ketone

zve){red over ni ght The reactl on was dil uted vvlth et hyI

ate (100 nmL), washed w th saturated NaHCO3 (2 x
¥OGotdtion df i56d (1.2 S§A1.53f mrel) ed alhdnobr(@@nht)at\/\m treated with
vacuo. The cru (?ﬁe mat eri al s ch ormtq%

éﬂét&lf@)bqrehﬁ% 4193 ragt 721 t—2§fc) aSRf ex S.ilh,owe reaction
%IB(’[[{{" Ehatedin Rrkiof Mlgtgr'?évlvmﬁbﬂyhla&ét%te 40 mL), carefully

ylazet|d|n3vll oroacet ate
(tmmed RBth:S?Za aquedus Isydvashlprlepmncbm x2a neli )rithea layiess separated,

S inbIMESRE pRBR Seubsd SRR e FaBieriiey it il o atford
56 @MH mg, 72%) as a colorless residue that was used without further
purification. MS 298 (M + Na).

4-[1-Chloro-2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-propylidenelpiperidine-1-

carboxylic acid tert-butyl ester (57). Prepared by the same procedure as in the
synthesis of 26 except that 56 was used in place of 25. MS 427 (M + Na).

2-[(2-Chloro-1-methyl-2-(4-piperidinylidene)ethyl]-1H-isoindole-1,3(2H)-dione
(58) Prepared by the same procedure as in the synthesis of 27 except that 56
was used in place of 26. MS 305 (M + H).
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30 2-fluoro-2-phosphonoacetate in the reaction. Ester
123 (R5 = d) was isolated as a white solid (77%. M5

wWQ@4R6/18%43 (M + H). 83 WO 2006/ 101603 PCT/ US200B¢D0SHBB 003657

2- (1- D phenyl net hyl azeti din | i dene) - 2-f | uor oet hanol
(124; R5 = F). DIBAL E(CEemﬁXéﬁX{ol uene, 4.2 nL, 4.2
mol ) was added to a solution of ester 122 (R5 = F)
(510 ny, 1.56 mml) in toluene §8 m -) at -78Cover
several ninutes {THE reacti's s~stirred for 5 B
and t hen quenchg yothe sl owfadditi on,af a 5 sol %i on
of metpanol _i toIFiaene The raaction_was _dil uted th
et byl Jacgtate (100 nl), ith NaCH (1 N, ~ 5Q
rrL walt (50 Nat.YHF dri ed S and concent @‘- w
vacuo,f,0 af ford al cohol 124’_?% = F, 289 ng, 65% as a
t

pal e yeIIow solid after tri |§n wth 124:Rs =F
et her/ hexanes. M5 284 (M + 10 125: Rg = Cl

2- (1- D phenyl net hyl azet idi n-3-yl i dene)-2-chl or oet hanoi
(125; R Jy This repared in a si mmanner
to the dure descri e __(?bove except that\ester

123 (R5 = CP) was used®™ ™ pl ace of ester 12Z>('R5 = F).

(20% ethyt—acetat e/ hexahes) as—a—whi-te sol jid (53%) .
M5 300, 302 (M+ H) 2. MeOH, heat

2-f2-(1- Di phenyl net i.di n-3-ylidene)- 2f’fl uor oet hy
1 50 ndol - 1, 3-di ohe) (128, R5 = F). DI AQwQ, 89 ni,
4.489 mmol ) was added to a_solution of al a@dmj cl24
(R5 = F) (1.00 g, 3.5 I) tri phenyl phosphi ne

(1.14 g, 4.34 mvol) and pthallmde (0.648 g, 4.527

Wb%zﬁ%@ﬁ%ﬁ&ﬁ@oﬁé"%kf E1|p)r ﬁérggcdcc-gpcﬁa&?o 'H‘?%Ech%@ure

Al cohol orD2%h; (R5 = leisggés i sql ated by chr ogr aphy
e

Rs

e and stirre
fdascsbedireClallmd)m’eL ekal WE 91,@\196& ated and the residue
0 et hyl
n:P[J/-g 18] ¥ 12 sic JUOL g

(ﬁ%m,-ﬂ&mz Fﬁo%hdﬁﬁdc@ta‘fté rgo @3 rM§ 443 rhM wv%s a%léﬁd to NaH

242- ("1- D phenyl nmet hyl azeti di | I dene) - roet
6@% incl, é15 ng .87 enmol) anRgdmuGl'leF'(‘mmL)vmsO"C After stirring

d | d
TREDS PRy st oo KEHoE T2} Sae dh 2657 RGN g prbdrous
Ul (6 L) hvaeeLadded ‘Fﬁb%acﬁb%‘\méé?ﬁ/am?}i tbr}obﬁ*\etemperature and

M t sunobu reaction. Phthalinide 127
istigediaveright. c e readignawas dijutedodthhgthyl acetate (100 mL) washed

j@q’lt %ﬁ(ﬁ% N’é%éo%‘?z % 1% rTnE Scmedd(l\ﬁg@cﬁ flf@redaancf1 Concentrated
In (2edg.eTheictude Miatdﬁmemé’s éHyraﬁfe@@gﬂaphbuqcpoo%d:erg@lz;%tcdafford

one drochl ori de (128;
ester 122 (Rs = F) as a yellow 0|| (392 mg, 66%). MS 326 (M + H).

Ethyl 1-[1-diphenylmethylazetidin-3-vlidenel-1-chloroacetate (123: Rs = Cl).

This was prepared in a similar manner to the procedure described above

except that triethyl 2-chloro-2-phosphonoacetate was utilized in place of triethyl
2-fluoro-2-phosphonoacetate in the reaction. Ester 123 (Rs = Cl) was isolated
as a white solid (77%). MS 342, 344 (M + H).
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F). Phthalinide 126 (R5 = F) (350 ng, 0.8491 rmol) and
ACE-Cl (0.50 mL, 84 WD 2006/101603 PCT/ US2006/ 003657

wd2@6/1ms03 ) in 1, 2-di chl oroethane (20 m -) werBCHE81086003657

at reflux tenperature under a nitrogen atnosphere for
24 hours After cool i ng,l_ the vol atl Ites vvere
DhEes lage N ] : N )

Dyt tasthg
| h h | u
4%@&@@%@?'& g, ﬁéﬁﬁwo&“@% aﬁﬁ%@ﬁo B0 e atentee s =
ngsm mgegég@ nﬂﬁwwtomeﬁne( (%Bﬂ)f bl -728°Gobel 88vdraMRiutes. The
zechlomz\@w atl/r?ﬁe@fqn 5 h@w@a;nd:tm@rq;@rﬁ:hed by the slow addition of a

e84 B B B e e

cqw@: meewasﬂ@d amnweacebqqqm 26080 nith h@keﬂBO&nﬁ)ZarléBE(M'gSOA,)
was used in place pht hal i m de 126

@ﬁé qanseniraied erélcagrt@@ﬁﬁai algehpk s {Ra= éi-( 2§9vmg¢ @5%) asa

BRIy S@@ef&éﬁ“ﬁﬁét'%ﬁ@ﬁh%“ﬁ/@@%%%é%@

Et3N/ ACN NN N Boo Boc Boo 28 R5 = F 130: RS =
132, 144 147 2|4O 242; IR5 = F 20 30 hR5 = C 131 IR5
« li.i N .

%%r%ﬂé)r 26 A5 5@%@5%@9@@? paéénbé&%aov':e excopt

Ahdtles?erd w(wﬂﬂlhwbsls dxeed)mpllju@gb ailea;yér-ﬂzzaiwefyl Alehol 125
31; RS = CQO.
i @'iﬂ’@ﬁ)'ﬁéﬁﬁ?i 8@&%539%9@( 86%6 gihyl a@@gtﬁéh@@nes )asa

wmﬂl?)asndélgéﬁg%ﬁlyﬁﬂ ?@lggwﬁgﬁﬂeagidgg tmrlnl) at 0C,

then warned to rt and stirred over night. The

2-[2-(1-Diphenylmethylazetidin-3-ylidene)-2-fluoroethylliscindole-1,3-dione
(126; Rs = F). DIAD (0.89 mL, 4.489 mmol) was added to a solution of alcohol
124 (Rs = F) (1.00 g, 3.533 mmol), triphenyl phosphine (1.14 g, 4.34 mmol) and
phthalimide (0.648 g, 4.527 mmol) in anhydrous THF (30 mL) at 0°C. The

reaction was warmed to room temperature and stirred for 36 hours. The

volatiles were evaporated and the residue chromatographed on silica gel (5%
ethyl acetate/hexanes) to afford phthalimide 126 (Rs = F) (952 mg, 65%) as a
white solid. MS 413 (M + H).

2-[2-(1-Diphenylmethylazetidin-3-ylidene)-2-chloroethyllisoindole-1,3-dione

(127; Rs = Cl). This was prepared in a similar manner to the procedure

described above except that alcohol 125 (Rs = Cl) was used in place of alcohol
124 (Rs = F) in the Mitsunobu reaction. Phthalimide 127 (Rs = Cl) was isolated
by chromatography (15% ethyl acetate/hexanes) as a white solid (68%). MS
429, 431 (M + H).

2-(2-Azetidin-3-ylidene-2-fluoroethyl)isoindole-1,3-dione Hydrochloride (128: Rs
=F). Phthalimide 126 (Rs = F) (350 mg, 0.8491 mmol) and ACE-CI (0.50 mL,
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resulting m xture was quenched by addition of
saturated aq. NaHCO3 (100 ml-) and the product was

weziocacteesl i nto CH2Cl 2. Purification by flash BSI/W&2006/003657

2006/ 101603 PCT/ US2006/ 003657 chr omat ogr aphy (0-20%

t [
BB rROIEI] 2 AEBRRMark, (1 65 WIS HoplePaCRIPR t9fporature
uhdéuanitezdey atdms@hpr@mﬂaﬂ ImWrs:L Aftﬁ{rdooklyg dhe volaies were

h
proscairbanisuhnd EBI0 weseBuBuin i wBHE! rSsiigeeThis
%Na@hé@éd 48 R iuxeRipReRURS R TROWNs atter(Wifiichrtd tnethanol was

&v@gor@l@d)mwaﬂ/cbrdl\mﬁe(tﬁxw fireae) baige ipowdes (230 Mk $8%). pd6 247

Q\% E'& - carboxylate (133; RS = d; RO = nethyl; R o
yl). 10 A solution of 131 (R5 = d) (600 ng,

2.14 mmol)) and triethylamne (1.5 nL, 10.71 mmol) in

acetonltrlle (18 m - ) vvas treated vvlth_

ﬁ%%ﬁ%&%@? n%?%”v'%t”%éﬂeﬁ %{hv‘&aﬁ%%eﬂﬂf g gescribed
‘é!bbhe @kbé’ﬂ)t tﬁﬁ?ﬂ)lﬂhﬁllrh?dé 27 (Rs M@P%S\Msbh lM@ila?de 61?phthémmde

nd dried (MgSQ4). Purification by f

d aﬁaﬁam'@)r inghe r@antm%mmyomaégndwsﬁlémm ps @fwblied pawder

%%QM%?’%W*'M?% my, 88% as a white solid. M

4-f2-(N-benzyl - N-net hyl am no) - 1- f | uor oet hyl i denel pi per
i dinyl-1- carboxyl ateschd@eXIF F;, RO = nethyl; Ro =
benzyl). 20 This was prepared in a simlar manner to
t he proceFFIure descri bed akpve exgept that chl egl 8o
130 F) was usedd.n gl ace of ¢hfioride 131 (

a). 349 (hGIH) . Rm

N-Ben I-I\F“““t“ﬁ‘}{l‘l'“(’z o-2-‘p'T‘pFr'r‘di—rr-‘zr-yI|de e) et hy
| ami e (J135NREM:Cl - = meEMIACNR 0 = 1).
A sol mon of 133 (R5 = ) (690 ng, 1.89 mol }ywas

di ssol ggd in CH2Cl 2 (15 Bal -) and was treated whih

trig

cetic acid e ) at rt.
reag$ Pénqg} Xture was ég‘iﬂ% ntcglat ed in v%%gq’ %ﬁ\ég&]?’gz R5-0|
t he 'e”conpound (quant.) as an oil P Lds
in the next step without further purification. 30 M

265 (M+H) . Ro~ - o

N-Benzyl - N-net hyk- (2-f | uor o- 2- pi peri di n-4-yl i dene) et hy

| am ne 1¢A34; RSF; = methyl; Rlo = benzvl). 86

CH,Cly o
N Boc = /k

134; 156-159, 244, 246: Rz =F
135; 148-155, 243, 245: Ry = Cl

+-Butyl 4-(1,2-dichloroethylidene)piperidinyl-1-carboxylate (131; Rs = Cl).

A solution of 30 (Rs = Cl) (4.24 g, 16.20 mmol)) and triethylamine (6.8 mL,
48.60 mmol) in CH2Clz (120 mL) was treated with methanesulfonyl chloride
(1.9 mL, 24.30 mmol) at 0°C, then warmed to rt and stirred over night. The
resulting mixture was quenched by addition of saturated aq. NaHCO3 (100 mL.)

and the product was extracted into CHxCl,. Purification by flash
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WD 2006/ 101603 PCT/ US2006/ 003657 This was prepared in
a simlar manner to the procedure descri bed above

wez@epoicdhat am ne 132 (R5 = F) was used i n plBCEUSL006/003657

amne 133 (R5 = Cl). M5 249 (MtH). 5 Table 9 lists
ERRNRAS PJ tﬁ%@w%@efal%ekéﬁés)ambraaa tHE titl¥ @@mpound

am nes 59) prepared by anal ogous procedures to

(31&)@66%)&&13 advhilecsadid. The 2-(2- aminoethyl)-1

H- i soi ndol e- 1, 3(2H) -di one used in the preparation of

241 was synthesized by a simlar procedure as that

e |I4b chlBrol etfakesh ditienehsiyen@ihy 1 28Mbxyiste (180.R: = F
oC- F . _Am ne

mbmbwas prenaarederai ammﬁ@rrmannﬂet R progedung describgd abpye

B Somgnl Aephef i ) a5 Usecly pideg ¥ aEBoRer .

139 C1 315 151 C 215 NHN

-Butyl 4-[2-(N-benzyl-N-methylamino)-1-chloroethylidene]piperidinyl-1-
carboxylate (133: Rs = Cl: Rg = methyl; Rig = benzyl).
A solution of 131 (Rs = Cl) (600 mg, 2.14 mmol)) and triethylamine (1.5 mL,

10.71 mmol) in acetonitrile (18 mL) was treated with N-benzylmethylamine

(0.45 mL, 3.43 mmol) at rt and stirred overnight. The resulting mixture was
concentrated in vacuo, and the residue was diluted with ethyl acetate (20 mL),
washed with water (2 x 10 mL), and dried (MgSQ,). Purification by flash
chromatography (0-15% ethyl acetate/hexanes) afforded the title compound
(690 mg, 88%) as a white solid. MS 365 (M+H).

-Butyl 4-12-(N-benzyl-N-methylamino)-1-fluoroethylidenelpiperidinyl-1-

carboxylate (132; Rs = F: Rq = methyl; Rio = benzyl).

This was prepared in a similar manner to the procedure described above
except that chloride 130 (Rs = F) was used in place of chloride 131 (Rs = Cl).
MS 349 (M+H).

N-Benzyl-N-methyl-(2-chloro-2-piperidin-4-ylidene)ethylamine (135; Rs = Cl; Ry
= methyl; Riq = benzyl).
A solution of 133 (Rs = Cl) (690 mg, 1.89 mmol) was dissolved in CHxCl, (15

mL) and was treated with trifluoroacetic acid (1.5 mL) at rt. After 5h, the

reaction mixture was concentrated in vacuo to afford the title compound
(quant.) as an oil, which was used in the next step without further purification.
MS 265 (M+H).

N-Benzyl-N-methyl-(2-fluoro-2-piperidin-4-ylidene)ethylamine (134; Rs = F; Ry =

methyl; Rio = benzyl).
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olJITOH 87 WO 2006/ 101603 PCT/ US2006/ 003657 140 a
329 152 ¢l N229 ONHNH OCND O C 141 331 153 231

w@RoosMo1603 H N o~o H H, N" H-N~\ 142 a 303 RGHUL1006/003657

203 HH o0-0 H N N 143 HN 332 155 HN1 232 ci CI
NH2Z NN oo ' 144 F | 363 156 F 263 HN F -"
1his was pg@prgd jryg similaygngnner to the procedure descrlbed above

except that amine 132 (Rs = F) was used in place of amine 133 (Rs = Cl). MS
249 (M+H).

Table 9 lists the Boc-protected amines (136-147) and the derived amines (148-
159) prepared by analogous procedures to those detailed above. The 2-(2-

aminoethyl)-1H-isoindole-1,3(2H)-dione used in the preparation of 241 was

synthesized by a similar procedure as that described in Tetrahedron:
Asymmetry 2000, 11, 1907.

Table XX
NHR9R1p | Cmpd. Boc- (M+H) | Cmpd. Amine (M+H)
Number | protected Number
Amine
/\N/\© P
~ Cl
O | 136 Eg 379 | 148 | ™Y > 279
N
Aot !
~u N
SN cl J Cl J
i 137 | 289 149 189
N
Aot !
NN SN
Cl
S| 138 317 | 150 | O 217
\ N
)Yo)*o H
S & ()
N 139 ¢! 315 151 c | 215
]
H N
Aok !
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25 piperidinone (2.52 g, 12.7 mmol) in THE (10 ml -)
was added dropwi se over 10 mn. and the resulting

waeloatidwns was al l owed to stir at room tenper at BEBUS2006/003657

overni ght. The reaction was quenched by the addition

dilutediwith ethyl acetate |(100 mJ-), washdd with
90 V\D 2 06/ 101603 PCJ{AS2006/ 003657 NHACI (1%4“&

by i (100o4%) , |and _concentfrabgg i|n paguo.| ¢ 187
PUY T tion by| chifomatogriaphy (it OAc/ hexaneg§ = 1:4)
yl‘éldedthetltle gpound(Z 0, 74% 4gs ite

solid. 301 (w+

4-(1-cyano- 2- hydroxy\eﬂdjyll ene) - pi peri di ne- | ﬂ
- car box I|c acid tert® butyl ester | (279). |To a

sotuttormrof—26=drphenytphenct—(10. 5 g, 42 nmmol ) N 6
nL CH2CI 2 at roomtenperature was added AlMe3 (2.0 M
in hexane, 10.5 niL, 21 mol) fﬁ evol ution was
observed and the mxSchemeX d at room
tenperature for 30 mn. The solution was cooled to O
Cand 1,3,5-trioxane (630 ng, 7 10 mmol) in 6 nL
CH2Cl 2 was added dropvvi se an% t hgysol uti on wasNGy | SH
for 1 h. Inas aéeflas _
4- (br on§- cyano- E"I éene) pi_ peri di NEPMIE ar hoxy N, c

i ss d

amj«d@&t;@‘&t
in 20 MO THE at -409C and to i s s®pIHEH®N was ded
in THF, 8.4 nL, %o@

i sopr opyl magnesi um Bxom de (1
mol ) dropwi se. 2ZThe mxtuevva §t|rred at -40 C.;é)
.30 Cfor 1.5 h. 15Fne"a8Bove #%eshly prepar ed

Grignard reagent wag added dropwi se to the
f or mal dehyde sol utlon and the m xture was stirred at O

Cfor 1 h. ater was carefully added and the n1xture
was exita .d with ethyI ac tate. Purification

chroma ' (Et = 1:1) vyiel dedNE
conpound”( 8T (te SO|Id M5 25
(MtH) . 20 4- @I

- cvano- 2- (1, 3- di oxo- hydro I Soi N oI 2- yI) et

enel - pi peyr, diare- 1- car’\boxyl ic acid t 2’outyl eé‘ter
(280). This compound W& prepared in a simlar HaniéA
as in the synthesis of 280except that 279 was usesl in
place of 25. M5 382 (MrH). 25

1 3 di oxo- 1 h

@%@E‘Wﬁg@"@“%"V%Q@E%Z@@"%p@?c”;@'%‘mﬁz‘w “‘SS)E‘ @Pfg”‘der
nitrogen was carefully treated with diethyl cyanomethylphosphonate (34 g,
19.0 mmol) via a syringe. Aiter gas evolution ceased, the reaction mixture was
treated with bromine (3.04 g, 19.0 mmol) via a dropping funnel over 10 min.,
and the resulting mixture was allowed to stir for 2 h. The reaction mixture was
treated with sodium hydride (0.76 g, 19.0 mmol) and the resulting slurry was
allowed to stir for 30 min. at 0 °C. A solution of 1-(tert-butoxycarbonyl)-4-
piperidinone (2.52 g, 12.7 mmol) in THF (10 mL) was added dropwise over 10
min. and the resulting solution was allowed to stir at room temperature
overnight. The reaction was quenched by the addition of water (50 mL) and

the resulting mixture was diluted with ethyl acetate (100 mL), washed with sat.

90




10

15

20

25

30

30 91 WD 2006/ 101603 PCT/ US2006/ 003657 Fi nal Product
Preparation 0 F CO2H NNN 5 HNA F 1

W@ 2004A0BOAN no-|1 -fl uoro-ethvlidene)piperidi n-BEWIUB2006/003657

-cyclopropyl 6-fl uor o- 4- oxo-

l-‘rlutl on o ;Hrﬁ]rﬁée(‘l%gyrdé%zw&“%félpﬁ‘ﬁ\}dcsﬁoaqmlﬁlfk&oﬁby

thiioenatgbeapihyd E(OAT/ helanes & hﬁbylieldemi theditlerdanpound .8 g,

%%%%t bf}at eP?H h@gaﬁﬁfg )1, 4- di hydr o-

napht hpyri di ne- 3- car boxylic aC|d (222 ng, 0.787 mol)

under nltrogen and the reactl on m xture was al | owed
T 2 arbexvligsacid tert-butyl ester

%ﬁf”fé%%o%w@ﬁ%ed eﬁ%ﬁwé@?@éﬁ?gﬁ“&aﬁm@ﬁ“ﬁ%a“{vl%eelz
BPFodkh t rdiife S@lsi Sddss A Ex0eVl.in HexaHePeOBesLL 21 mmol).
nmet hanol (5 nL) and the reaction mxture was treated

fashevalyliprm wageoliserved angsthe migtyrervas prred & 1Pem temperature

AratvEmaTnd™di fgsctiden 3% e PR (600 mo
rnsblyire6wals CHOlcwat laatied dmpweeuamd el sdlatibrwvbl swared rfor 1 h.

and the solids were collected by 20 filtratjon
51 2 sapaEte fiagkct-(Rreanuayanrermgt %wldmeéwplqegleknezé q&r?oxyhc acid

AU oefor Gy o0 SRRiNaL AL BSdl B ] i S TBE and 10

thig sBlut‘(}n[Wa$ Added nsnpropylmagnesmm bromide (1M in THF, 8.4 mL, 8.4
-f
l u [?89[2\&{%\?” I(ﬁ]q %&Brp 4w%§(§{] rad hk -4b °C to -30 °C for 1.5 h.

The above freshly prepared Grignard reagent was added dropwise to the

formaldehyde solution and the mixture was stirred at 0 °C for 1 h. Water was
carefully added and the mixture was extracted with ethyl acetate. Purification
by chromatography (EtOAc/hexanes = 1:1) yielded the title compound (800 mg,
45%) as a white solid. MS 253 (M+H).

4-[1-cyano-2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethylidene]-piperidine-1-

carboxylic acid tert-butyl ester (280). This compound was prepared in a similar

manner as in the synthesis of 26 except that 279 was used in place of 256. MS
382 (M-+H).

3-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-2-piperidin-4-ylidene-propionitrile (281).

This compound was prepared in a similar manner as in the synthesis of 27
except that 280 was used in place of 26. MS 282 (M+H).
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1, 4- di hydr ogui nol i ne-3-carboxylic acid trifluoroacetic
acid salt (5 A solution of 30 amne 31 (311 ng, 0.80

worabjlomnsl triethylamne (0.55 ni, 4.0 mol) iPCT/US2006/003657

acetonitrile (4 nL) was treated with diacetyl

ﬂ.'qeﬁ@rb@%t @gggp@o}j (300 ng, 0.60 mmol) under

» n, the reaction m xture was warned
to reflux and the reaction mxture was allowed to
stir for 12 h. The resulting m'xtur@ was 92 WO
2006/ 101603 PCT/ US2006/ 003657F ddaogHcool to room
tenmperature, concentrated in v puo gnd the residue
was washed with water (3 x1 N THe residue was
di ssolved in tetrahy farap (3 nmL)l and treated with
10% aqueous hydrochl'ériclacid (5 i at room
tenperature. After 30 m h, the.reaction nixture was
concentrated in 5 vacuo, diluted with water (10 min)
and the solid coll ectled by fi Itratllor11 Tre soI [ d

ar g ! o
'(13*2 Lﬂﬁ% W@ﬁ Frfrﬁ@l %@'\d\/\tﬂéﬂw)ﬂé{rﬂi@z '((W th |5LO mrbl)eih Zcetonitrile (4
e

reacti on m xture was warned to refl ux
tfﬁh)pel\/\éﬁsur beated t Wéth eJuthlpiegTeyRioarepyidsfiugrpuiweyolgt-dihydro-

Sht 'p'hgl‘gb&gdan o5+ rboué/gl g%?oc Z‘pégprln %ﬁn\"ﬁ@ﬁhﬁﬁa&emfogbﬁ%nd the

pba@tﬁarﬁﬂﬁﬁtm@lwa@ aldwEPd@ catir ofor t 12 Ihe/ WBlherresulting mixture was
cont ai ni n% 0.1%trifl uoroaceél c acid
cl

{GONEeRERSEciBt Yacugs iands e residus W@élw%S*%%q ?'\féfﬁ?g/;vggetgh@ x 10 mL).
'JH@ eé’lgBEOWa%O LiiGweBi3 Wy (15 din0 TP Rld WliNeHliected,

Fed@spehdad morbthanmr G- ml.hyahridjélne)raaﬁicirdinnixtl.vrqlvvasuneﬁted with
| -6-fl 4- di h
RS Chii: Ao FMy 8 542000 T was Waimela reflux and

'tﬁé%@@lﬁﬁgyhmture was allowed to stir for 1 h. The reaction _rnlxture was
| uor o-4- oxo-1 di hydr onapht hyri di ne- 3-car boxyl i

mnde(!tsatedgln aag@q,adulufﬁm with aralee amtstrqawhdﬂww@?cw@cted by

S TFRe bl S LR AFdL pfilateh G820 plowed o

R aght to7diRIrd edtitld gompblAd Vo4 4 1868 MS 391 (M+H
?Jgporg{%d and the resi dueptguspended Pﬁ?wat e)re (25 rrLg -

The resulting solid was col |l ected byglltratlon and

dried. Ethanol (5 nlL) was mmzl—l

A

7-[4-(2-Amino-1-fluoro-ethylidene)piperidin-1-yl]-1-cyclopropyl-6-fluoro-4-oxo-

1.4-dihydroquinoline-3-carboxylic acid trifluoroacetic acid salt (5) A solution of

amine 31 (311 mg, 0.80 mmol) and triethylamine (0.55 mL, 4.0 mmol) in
acetonitrile (4 mL) was treated with diacetyl quinolinyl borate 17 (300 mg, 0.60
mmol) under nitrogen. After 5 min, the reaction mixture was warmed to reflux

and the reaction mixture was allowed to stir for 12 h. The resulting mixture was
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added to the solid followed by hydrazine (0.01 ni,
0.3138 mmol ). The reaction m xture was heated at

wo edobasicdenperature for 1 hour after which thePGDUS2006/003657

vol ati |l es were evaporat ed. Vﬂter (15 nmL) was added to
si due and the, resu | ected b

olid.cal _
AlPwpaiogiol Jadne i iPt PoRGeTtaLPa i gty ALY the residue

' ( £f - R sy
g%%@(vgﬂa&éﬂ) L TBer o800 SRR T BSRAE Mas \ssolved in

mz&hydfoﬂurm(@ inl) arfel Faaed wigh 16% aquéws( Iayehmchlmric aC|d (5 mL)
@Tt#r%%%f@lqu @ene,%ﬁ %,'Ho ) ieachon r¥|%(|tl9 e v?/gglc'o%centrated in
4a8lLibydinesy Wil waer 86;@{;2 rg)%yd e @&iddcdlléﬁf@d gﬁflltratlon The solid

sol ution of am ne

desidue yWasgunshed wth \M@tneat(% X 51m 3ar(d1aliowgd tgdpafcg 15 min. The

TR Sellbe Bh"4d ePFonchiabah sbindFgl, & bl o reacton

voikiire vess ma’%oﬁWﬁﬁQiWr&‘@Ine gndmtnemfiers tfinthe rédtdion mixture
10% aqueous HCl (4 nl) were added to the residue.

TrassWaTmed @ refix tempearature @lndébﬁrféﬁlﬂlﬁﬁﬂ anixcture g allopyed to stir
| |
{571 B S ClohoR duptilel GRS Chrpenfiddd 4 y2byorERE s resicue

(p@mﬂéd mhy HWOLE a(d@ktm‘sé ophdee SOl tigd mh.dnh,hm Bswtadeltomtnle/water
eated at reflux tenperature f 1.5 hours.

&Pﬁ%ﬁi'&'ﬂgv%é%ewb&f%%'q Acighiq algrd t%ﬁ%ﬁ’“”@é@etﬂﬂ?c'd salt of 5
d
367 Rinboad & gS Rl VRloWReRe: WS s5OTMRA. € o sot i o

(209 . I\/IS428(M+H) 0 20 F C2H N/ N ON7i) /
Ove~ ()"~Me Cl 161 25

7-(4-f2-(N-Benzyl - N-net hyl ami no) - 1- cfil or get hyl i denel pi
peridin-1-yl}-1- F I\ | COzH

NN A

F
80

7-[3-(2-Amino-1-fluoro-ethylidene)azetidin-1-yi}-1-cyclopropyl-6-fluoro-4-oxo-

1,4-dihydro-[1,8Inaphthyridine-3-carboxylic acid (80). 7-Chloro-1-cyclopropyl-

6-fluoro-4-oxo-1,4-dihydronaphthyridine-3-carboxylic acid (57 mg, 0.2016
mmol), amine 128 (Rs = F) (67 mg, 0.2389 mmol) and triethylamine (0.5 mL) in
acetonitrile (10 mL) were heated at reflux temperature overnight. After cooling,
the volatiles were evaporated and the residue suspended in water (25 mL).
The resulting solid was collected by filtration and dried. Ethanol (5 mL) was
added to the solid followed by hydrazine (0.01 mL, 0.3138 mmol). The
reaction mixture was heated at reflux temperature for 1 hour after which the
volatiles were evaporated. Water (15 mL) was added to the residue and the
resulting solid collected by filtration, washed with additional water and dried to
afford 87 (49.1 mg, 69%) as an off-white powder. MS 363 (M + H).
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cycl opropyl - 6-f | uor o- 8- net hoxy- 4- oxo- 1, 4- di hydr o- qui no
i ne-3-carboxylic acid trifluoroacetic acid salt

W@ 2®@8)101688 sol uti on of am ne 135 (1.89 nmol) anPiCT/US2006/003657

triethylamne (1.2 nL, 8.59 nmmol) in 30 acetonitrile
(15 m) was treated with diacetyl g)w nolinyl borate 19

(727 mg, 1.72 mmol) under nltroge. Qt’(% 5 mn, the
reaction m xture was warnmed 9 . %Hrperature and
tir for 24h. The

the reaction mxture was Io 5
resul ting m'xturq_lz aLlo
tenperature, and then cfoncent rched 94 WO

0 (N)ol to room

2006/ 101603 PCT/ US2006/f0036E:HC vacko. The resi due was
di ssol ved in tetrahydrofuran ag , treated with 10%
aqueous hydrochloric acid (5 9 roomtenperature

and stirred overni ght. The resulting m xture was

e i e LR e o Tl v

@@241'11%9 NO'\QANSNmnH@) G'ndlﬁlethylamlne (0.5 mL) in acetonitrile (10 mL)

N-Benzyl - N- et hyl am’'no) - 1- chl or oet hyl i denel pi
peEre dlaaiad yt refiux t@mperature overnight. The volatiles were evaporated

SHBER TP 10 i b M U e aton e

Thi miReird 3ad @tiksd %B'a)pp@@dnialtel thyHoum n€hé Oregﬁltm‘g sohd was
mmol in acetonitrile was treated wt

¢o&¢@tgdo%n-f&ty@nq5pr\@§§me¢ wltm(yyq;emeélgodieq Ethanol (4 mL) and
g“yg%ﬁrﬁrﬁ) C}O @DW%E@/ g?gg% ﬁh&%ﬁ? Ejtﬁe%bgkérjr%%af% at reflux

It@mperamreﬁoﬂusmdv&s \/\Bhiermﬂqarmlnme exaperaped in waeuo andl water
t he reactlonls&mhxture was all o ir for

(35 i sren 1o po SR g metegdls Bhe st s geficied ARG dried to
\ the resi due

%ﬁ?ﬁép@ﬁp{a;ges? ﬁ@ﬂ:ﬁ&@&idf‘é@%ﬂa%@u al-nvvrf;i*s' col l ected by

filtration, and then washed with water and a smal |

amount of methanol to afford the titbe 25 conpound

(178 ng, 87% as a white soli 5 deHl).
/\/Q OMe
Me Cl

7-14-[2-(N-Benzyl-N-methylamino)-1-chloroethylidene]piperidin-1-yi}-1-

cvclopropyl-6-fluoro-8-methoxy-4-oxo-1,4-dihydro-quinoline-3-carboxylic _acid

trifluoroacetic acid salt (161).

A solution of amine 135 (1.89 mmol) and triethylamine (1.2 mL, 8.59 mmol) in

acetonitrile (15 mL) was treated with diacetyl quinolinyl borate 19 (727 mg, 1.72
mmol) under nitrogen. After 5 min, the reaction mixture was warmed to reflux
temperature and the reaction mixture was allowed to stir for 24h. The resulting

mixture was allowed to cool to room temperature, and then concentrated in
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tmﬂtmroacétmradld) to affbesl thesiifluprapoetis tagic salhof 161 (632 mg, 56%)
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Rareye §e|ﬂ3 lﬁ]@g‘éﬁﬁ\ﬂ QFI owed to dry overnight to
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744- (Hydr oxyet hvl i dene) pi peri d|4|p 1-yl - COLH
-cycl opropyl - 6-fl uor o- 4- oxo- 1 2

64). A solution

di hydr ogui nol i ne- 3- car boxyl i
of amine 103 (146 ny, 0.61 ) %lnd NTiethyl ani ne
‘ 0 rile (A nm) was 20

(0.55 mL, 4.0 nmp N

treated with dggi l'inyl bordate 17 (125 ng,
0.60 mmol) under TMitrogen. Aftegg® mn, the reaction
m xture was warnmed to reflux tenperature and the
reaction mxture was allowed to stir for 12 h. The

W_IBZI) 10% aqueous hydr ochloric acid (5 nmL) at room
g@gﬁ §f ga‘n %5566%8%%0”5}% {rle Cyt/llclr(r)xrl]nem(d(.bg rrneL,VgiB mmol) in

acetonitrile (7 mL) was treated with 7-chloro-1-cyclopropyl-6-fluoro-4-oxo-1,4-

dihydro-[1,8]naphthyridine-3-carboxylic acid (113 mg, 0.40 mmol) under
nitrogen. After 5 min, the reaction mixture was warmed to reflux temperature
and the reaction mixture was allowed to stir for 24h. The resulting mixture was
allowed to cool to room temperature, concentrated in vacuo and the residue
was diluted with water. The product was collected by filtration, and then
washed with water and a small amount of methanol to afford the title
compound (178 mg, 87%) as a white solid. MS 511 (M+H).

0
F A~ COH
HO™ ™ A
163
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diluted with water (10 mn) and the solid collected by
filtration. The solid residue was washed with water

W@ 2006/1816n3.) and allowed to dry for 15 min. ThePCHUB20d6/003657

was collected to afford 157 (5.1 ng, 2.2% as a |ight
el | ow sol i d. I\/S 373 30 (MrH). 96 WO 2006/ 101603
4 drexpethg b =1 -y 1 lo I-Gxfioro-4roxo-§.4-

o ASRplgy o mipe 103

(mdfmhg dﬁoe)mm@ﬁahdltﬂethylavﬁlhe E(OIBEHIQWM rani)lin acetonitrile (4
- di hvdr o- gui nol i ne- 3- carboxylic acid trifluoroacetic

g&u)d wagl ¢ reatss) . wilhi né-chlero¢ beygloriaRy-6-fluoro-4-oxo-1,4-dihydro-

1

bf:)htfﬁ‘rﬁﬁ%@ gwénﬁé(n anh d(r)gl]s&ace onldte?q]%oggz‘% and the
mé:—)ctmr enikieiad eﬂa&atallbafelduto sitlerfpeﬁﬁ lh\r e WQFSLﬂtIng mixture was
ni t rogen tnns r our s. er cooling,
\98F%?'%F%§8\M%Wé ‘é‘\’/’a@f; @Sl e\)/&%sawas BHAAE W@?rr@)x 1:9'1@["— ) and

j d o
b EEDIO Y Wielloft BafolRhe RETEmbupERessibRifio, 40%). M
BAd (Wbt i | es were evapor at ed and the residue was
purified by HPLC 15 (reverse phase C- 18 col unm, 36-50%

acetonitrile/water containing 0.1% trifluoroacetic
acid) to afford the trifluoroacetic Hcid salt of 252

(11.4 ny, 20% as a |light yeF i dCOB 462 (M+H) .
O NH2 FCO2H 20 FNNN 110 53 |5
(E)-7-[3-(2- Am no-| N N
-fluoro-ethylidene)-pi ipt1-yll-1-cycl opropyl-6-fl
uor o- 4- "% A

oxo- 1, 4-di hvdro-[1, 81naphthyr|d|ne 3-carboxylic acid
trifluoroacetic acid salt (25364

7-[4-(Hydroxyethylidene)piperidin-1-vli-1-cyclopropyl-6-fluoro-4-oxo-1,4-

dihydroquinoline-3-carboxylic acid (164). A solution of amine 103 (146 mg,

0.61 mmol) and triethylamine (0.55 mL, 4.0 mmol) in acetonitrile (4 mL) was
treated with diacetyl quinolinyl borate 17 (125 mg, 0.60 mmol) under nitrogen.
After 5 min, the reaction mixture was warmed to reflux temperature and the
reaction mixture was allowed to stir for 12 h. The resulting mixture was allowed
to cool to room temperature, concentrated in vacuo, and the residue was
washed with water (3 x 10 mL). The residue was dissolved in tetrahydrofuran
(8 mL) and treated with 10% aqueous hydrochloric acid (5 mL) at room
temperature. After 30 min, the reaction mixture was concentrated in vacuo,
diluted with water (10 min) and the solid collected by filtration. The solid
residue was washed with water (3 x 5 mL) and allowed to dry for 15 min. The

solid was collected to afford 157 (5.1 mg, 2.2%) as a light yellow solid. MS 373
(M+H).
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A solution of am ne E-232 (0.276 mml) and
triethylamne (0.16 nL, 1.152 mmol) in acetonitrile

W@ 2ooaiidieams treated with 7-chl oro-| PCT/US2006/003657

-cyclopropyl 6-fluoro-4- 30

0x0- 1, 4- di hydro-[ 1, 8] napht hpyri di ne$3- carboxylic acid
(65 ng, 0.230 nmol) under nitrogen, ~Aft€@P2t6 nin, the
reaction mxture was heated to t enperature and
the reaction mxture was "olvedAAopstir for 24h. The
resulting m xturelwas. allo to room

q %&?
tenperature and conce&ntrfated in va . 97 WO
2006/ 101603 PCT/ US2006/ 603657 The resi due was
resuspended in net hanol (5 nm) Z%d the reaction

-%" t'?m'e’éﬂHx anexgqn&em ?é dmdﬂné@ce@rboI & eei%:l tlml@jov‘@etlc acid

Ur i y reverse phase C- 18 colum, 25-40%
aabn nrlle/water cont ai ni ng 0.1%5 trifluoroacetic

Rauing b T0.93iradlSilhpiet AR B b 4 iy 816 ). anc
'Fnéfﬁ?lhﬂ‘mﬁ@ (@.07NnlY) ir28fhydroliE)acétchitrike 42inMoy Were heated at reflux
| uor o- ethyl i dene) - pi peridin-1-yl|-1- c%\cl oprd% -6-1|

mpezaiur@xundemadnﬁmea gmePﬁﬂheﬁ% for 24r HOXA- | gooling, the

A SBEE Be hagELB TGS 05
Were ) addedresting i fesidue. ( SThid Wasmaeatecbat adflu ttemperature for 19
di acet ﬁ'!hpqw nol i nyl borate 17

heyes- iTiher jeliles Avererevangrated buans” insaBasighe ag Brifieghby HPLC

f o
TP, e, P ol 408 Saddianats ebrianng 01%
niifkiarogacetizsacit) twefotdotheduiflubmacetienacihpalt af 262 (am mg, 20%)

concentra in resi due was di ssolved in
h ﬁmd(ﬁﬁﬁ%ﬂf ed with 10% aqueous

hydr ochI oric acid (2 nL) at roomtenperature, and
stirred overnight. The resultingm xture was
concentrated i n vacuo, the I;resi du ’_esuspended 25
in methanol (2 nl) an A lre was
treated with hydra2| (0.5 lm) Te resul ting

m xture was stirredFat Y oofh t éNpeat ure overni ght and
concentrated i n vacuo. resi dug was purified by
HPLC (reverse phase C

253

(E)-7-[3-(2-Amino-1-fluoro-ethylidene)-piperidin-1-yl]-1-cyclopropyl-6-fluoro-4-
oxo-1,4-dihydro-[1,8]naphthyridine-3-carboxylic acid trifluoroacetic acid salt
253).

A solution of amine E-232 (0.276 mmol) and triethylamine (0.16 mL, 1.152
mmol) in acetonitrile (5 mL) was treated with 7-chloro-1-cyclopropyl-6-fluoro-4-
oxo-1,4-dihydro-[1,8]naphthpyridine-3-carboxylic acid (65 mg, 0.230 mmol)

under nitrogen. After 5 min, the reaction mixture was heated to reflux

temperature and the reaction mixture was allowed to stir for 24h. The resulting

mixture was allowed to cool to room temperature and concentrated in vacuo.
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18 col umm, 25-50% acetonitrile/water containing 0.1%
trifluoroacetic acid) to afford the trifluoroacetic

wa@eood/18®b3 of 256 (27 ng, 25% as a yel | ow sol PAT/UMD06/003657

30 390 (MtH). 98 WD 2006/ 101603 PCT/ US2006/ 003657 O
TE%_r%iﬁ% ’(%as’?%sHé(;%Méﬂ in¥BiranoP (#R/L) and the reaction mixture was

trehtenr ovittt hydriadimee)t phikr i Ther-réswiling imixture was stirred at room

- I | -6-1] - 8- . . -

It heiRYre. heaniane e RYReeRIPHdn vAgLS. ThPBRGHecvaR pyified by
HPLIfC% H%K/@%%Le}&rﬂé‘seaeh% &&\linn, ©3640% A¥siositriFe/ddel SorAfing 0.1%
mol), di fluoroborate ester 223 (73 ng, 0.213 m’mlg,
#ifthordAcetic atity tarafiosd (toe 15iflnbroacketic saviy deduel E-232 (95.6 mg,

tonitrile m, - rg, heated at refl ux
géﬁﬂé?%@ﬁ%@eG%ﬁQT“@%ﬁpﬁﬁﬁb' *at nosphere for 24 hours.
After cooling, the volatiles were evaporated in
vacuo. Ethanol (5 nmL) and triethylamne (0.5 ni-)
were added to the residue. This was heated at refl ux
tenperature for 19 hour The volR@tiles were
evaporated, the residu s Fre - @24 n 15 met hano
(2 m.), and the reactign p xt g treated with
hydrazine (0.5 ni). FThe(re¥ultfngNTi xture was stirred
at room tenperature overnight and Aconcentrated in
vacuo. The residue was purified b PLC (reverse phase
C 18 colum, 35-50% acetoni tgdg e/ wat er containi ng
0.1%trifluoroacetic acid) to afford the
trifluoroacetic acid salt of 261 (26.6 ng, 23% as a
yellow solid. M5 20 436 (MtH). 0 F CO2H 1~ 25 ON N

'(Ei\-wrg-(zﬁm%oJ -fluoro-ethylidene)-piperidin-1-yl]-1-cyclopropyl-6-fluoro-4-
oxo-1,4-dihydro-quinoline-3-carboxylic acid trifluoroacetic acid salt (256).
A solution of amine E-232 (0.260 mmol) and tristhylamine (0.15 mL, 1.085

mmol) in acetonitrile (5 mL) was treated with diacetyl quinolinyl borate 17 (85

mg, 0.217 mmol) under nitrogen. After 5 min, the reaction mixture was heated
to reflux temperature and the reaction mixture was allowed to stir for 24h. The
resulting mixture was allowed to cool to room temperature and concentrated in
vacuo. The residue was dissolved in tetrahydrofuran (2 mL), treated with 10%
aqueous hydrochloric acid (2 mL) at room temperature, and stirred overnight.
The resulting mixture was concentrated in vacuo, the residue was resuspended
in methanol (2 mL) and the reaction mixture was treated with hydrazine (0.5
mL). The resulting mixture was stirred at room temperature overnight and
concentrated in vacuo. The residue was purified by HPLC (reverse phase C-
18 column, 25-50% acetonitrile/water containing 0.1% trifluoroacetic acid) to
afford the trifluoroacetic acid salt of 256 (27 mg, 25%) as a yellow solid. MS
390 (M+H).
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7-f-4-(2- Am no- |
-chl oroet hyl i dene) pi peridin-1-yl}-1-cycl opropyl-6-fluo

WO 2008101503 PCT/US2006/003657

nmet hoxy- 4- oxo- 1, 4- di hydr o- qui nol i ne- 3-car boxylic acid
(7). Amne 33 (34.95 mml), difluorgborate ester 223
(7.29 g; 21.25 mmol) andNH,r ket '
anhydrous acetonitrile (250
tenperature under a %u
After cooling, the b 2006/ 1016P3
PCT/ US2006/ 003657 vol at i we M aporated i n vacuo.
Et hanol (350 ni) and triethylam ne 0O m-) were
added to the residue. This wapeheated at refl ux
tenperature for 38 hours. The volatiles were
v Rp4B-42 dunimoe -shibes-efRAident)-pivesidimd tigil- 1-oyclbpropyl-6-fluoro-8-
. d

eated at refl ux
here for 36 hours.

icy acid_salt

B sol [ d vvas suspended in et hanol (100 m-) and
zine (2.5 nL; 80 mmol) was added. The reaction
Wasinb d2288 ( 012560@na:h)ddrflmrobmr’atmgeher228t(§'ﬁhng,eo Pd8 rdmol), and

e 0K FE B EL RSLINER, bt Srostd at e
fé?hb@l“a&% uH@élh%anoanV@ltrﬁdspﬂé‘?e fQF'ZQﬁ hbgrsaf fo'iéjr ooling, the

MS 436 (M + H)
volraiILeS(\QemTevaporabldl lomcaphﬁthaanb@mand trlathyleyhme (0.5 mL)

i VR 2 ehii8! O This TS Poatsel 4F 38yx tamppratyre for 19
h&uﬂé nrak) voldtlfebuWe@@oé\?érﬁ)rﬁl%fdefthézﬂeéldd@ WHs fstidgended in

and 20 triethylamne (2.5 nL) in anhydrous

arteéhémlt(?’.mb @ndl the reagiionembdurewas treeéed with hydrazine (0.5 mL).

h
TREP VButhy HlRhe wds. SBHER 3 BN Erpfaify, SRt it and
obhcerdtdtad oh vé2lo.nThe residue welshyrifisidniey (I-HDL@(re)vevw ﬁhase C-

ded and th Suspensjon heated at reflux tenper
g Mo /Urﬂget%lt%!?(vr’%t@r wenta'@oap%ﬂaé éHﬂU%{i@?f'C acid) to

Qﬁgrdqhe)tr?fﬁﬁ cf%‘é’%t ¢ g‘cﬁiyé%\l?f)f 961 Qgﬁe '\ﬁgéﬁe %)d tﬁ'y%%{)\grsohd. MS

Was col trat
466 (N’HHz)d to afford

0
F CO.H
]
N N

7-[-4-(2-Amino-1-chloroethylidene)piperidin-1-yl}-1-cyclopropyl-6-fluoro-8-

methoxy-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid (7).
Amine 33 (34.95 mmol), difluoroborate ester 223 (7.29 g; 21.25 mmol) and

triethylamine (35 mL) in anhydrous acetonitrile (250 mL) were heated at reflux

temperature under a nitrogen atmosphere for 36 hours. After cooling, the
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the phthal i m de-protected am ne (226 ng, 93%. This
solid (220 ng; 0.40 mol) and hydrazine (0.05 ni;

wa289/1s03 ) suspended in nmethanol (30 nL) werBCTE810061003657
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at 60C for 5.5 hours. The volatiles were evapor at ed

anolatirisewerd %5ap%ra}eoﬂﬂﬁjeﬁcﬁ@ tEtﬁaHHf"{R]Sd ﬁ@adé*fd. t/gtﬁ@émme (30

several mnutes, a solid fornmed. 30
WS ¥R addachicethearasidye. elihis263s hestedsat a&f&nk l@mpnrature for 38

D885, 07 e Sl R aBP i Sd Ao WarsTagsn iy ks Agded to the

Cresititte.5 TR rdahiting@lif was §ol(e'%:te9d!”b‘9°hliratmn w%sho_ed with additional

-chl oroet hyl i dene)azeti din-1-y1R 1-(6-amn
rWﬁ?f'r"l&md giied. This solid was suspénded in ethanol (100 mL) and hydrazlne

y{%?( Srpllilglsggﬁlg@czlg é/%%r 89!@ &XOrtfe Fo St WML AR Re685¢ nder a

1rifrégani attmo'Spﬁecb ffd)marhm&spyrhéll\f(b\éﬁlesgv@?éoé g@rgteg' f hfter the
uor%ﬁh di hvdr o- 4- oxo- gui nol i ne-3-carb

ﬁ’ﬁﬂ‘{a)ter(tﬁrt@ﬁé?@guﬁythﬁlfé’“ﬁ‘éwﬁ)d@ll@é%d;rwa@ted Wlm)] water and
V@,@&{ ond S, am ne 129 (0.455 mmo
and gcrl?@%hyl amér?éé?gﬁ | n anhydrous acetonitrile
(10 m.) were heated at 55C under a nitrogen
atmosphere for 1 hour. After cooling, tfie volatiles
were 15 evaporated in vacuo and_water S gg @d to the
residue. The resulting solid mg
filtration, washed wi th addi and dri ed.
This solid was suspended [ 0 nmL.) and
2.233 jmmol ). The

treated with hydrazi
a nitrogen nosphere for 6

reacti on was sti rrecﬁ%nde
hours. The volatiles wer§! evaporgled. After the

addition of water to the residue,”the solid 20 was
coll ected, washed with nethanol and dried to afford

tf‘gé (g 4@; 5?'&_&@9 egjﬁ%@we)d\(ger%) b AW -Eotostopyi-6aboro-5-
methyl-4-oxo-1.,4-dihydro-quinoline-3-carboxylic acid (263).

Amine 33 (1.15 mmol), difluoroborate ester 224 (145 mg; 0.4433 mmol) and
triethylamine (2.5 mL) in anhydrous acetonitrile (10 mL) were heated at reflux
temperature under a nitrogen atmosphere for 48 hours. The volatiles were
evaporated. 1,2-dichloroethane (10 mL), ethanol (20 mL) and triethylamine (2
mL) were added and the suspension heated at reflux temperature for 36 hours.
The volatiles were evaporated. Water (30 mL) was added to the residue. The
resulting solid was collected by filtration, washed with water and dried to afford
the phthalimide-protected amine (226 mg, 93%). This solid (220 mg; 0.40
mmol) and hydrazine (0.05 mL; 1.59 mmol) suspended in methanol (30 mL)
were heated at 60°C for 5.5 hours. The volatiles were evaporated and water
(25 mL) added to the gummy residue. After several minutes, a solid formed.
This was filtered, washed with water and dried. 263 was isolated as a pale
beige powder (146 mg; 87%). MS 420 (M + H).
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H2N F 270
74-4-(2- Ami no- 1-chl or oet hyl i dene) pi peridi n-1-VI}-1-(6-

wW@rioaaed9d- di f | uor opyri di - 30 PCT/US2006/003657

2-yl)-8-chl oro-6-fl uoro-4-oxo-1, 4-di Esdro-qui nol i ne-3-c¢c
arboxylic acid (270). Amne 33 (1.0%muol),
1-(6-am no-3 F. COsH

5-di fl uoro-2-pyridi nVl)-8-chl of] | uor o-

1, 4- di ydr o- 4- oxo- qui nol i ne-_3- ¢ acid (0.5
mol ) (prepared by the bed in

W09/ 11068 and US 4 ; tbflamne (1.0
101 WO 2006/ 101603 %CT/ 1) in

anhydr ous di et hyl sul f oxi re heated at
70C under a nitrogen atnosphe 1 hour. Then,
ethanol (25 m-) was added to t?p r&action and it was
heated at 90C for 10 m nutes. er cooling, the
resulting solid was coIIected,b fllltratlon

\ﬁ"[t‘&'(mlﬂp ol anlog

washed
rdifiuoropyridi-2-

un@eamﬁndns Btdiﬂﬁélro@-fmﬁﬂml’)@ cl’ﬁloro 6;7 amuom 1'Elhd|hvdro 4 -0X0-

volatiTes were evaporat ed After the t
) 2 O 2l) {prapase éhgﬁ%@gscnbed

£0 'F‘ gu G’ 4687 %hmol), and

(t@th?tahﬂné 4003 ma!;t) hN |e£ﬂﬁydfbds acetonltrlle (10 mL) were heated at 55°C
-fl uoro-ethylidene)-piperidin-1-yll-8-difluorg-2, 3-

dineedra MBiregem atmespReter foiyr hael- 1Ales Goeling, e gioliles were
éﬁgg%’[&?w %th %n?icwgtetrgﬁsghgg-erﬁ{[? taglsﬂég%]‘glgd FRé resulting solid

I'n acetoni

Svds tolfbcldd bRGiliatidny owvastd3wilh ladditerEd mettay bnd dried. This solid
- 7- 0x0- 7TH pyr,i do

d/@so%g@nqn@egdp@né a@%@%d]nL%aQq (eaken Wit bﬂgfd%gﬂe 0.1 mL, 2.233
trfu‘n%gh &9 Wad éﬂrfed dider a mtﬁggkéheatiﬁﬁ)% h&fd f@?@hours The

days an t hen sol vent was renpbved I n vacuo. he
nedatiles nwgre evaporsad.diftes e addition; ¢fewage|r§g|tln©>re@ldug,ntme solid

pursl fcé)l?ectgg, wasﬁ:ed with methanol and dried to afford the title compound
(87%). MS 501 (M + H).

o)
F CO,H
l
N N
NN NP ‘ F
Cl
HoNT Y
F.'
270

7-[-4-(2-Amino-1-chloroethylidene)piperidin-1-yi}-1-(6-amino-3,5-difluoropyridi-

2-yl)-8-chloro-6-fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid (270).

Amine 33 (1.0 mmol), 1-(6-amino-3,5-difluoro-2-pyridinyl)-8-chloro-6,7-difluoro-
1,4-dihydro-4-oxo-quinoline-3-carboxylic _acid (0.5 mmol) (prepared by the
methods described in WO09/11068 and US 4,885,386), and triethylamine (1.0
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(reverse phase C 18 columm, 10-90% acetonitril e/ water
containing 0.1% 25 trifluoroacetic acid). The

waeolobacteesl fractions were |yophilized to proviPET/0SHDO&R3657

g of a yellowsolid (3.5%yield for TFA salt). M5 434
(M- 0O FCOH NI N 30 NC1 298 102 WO
P06 mmmsdmus/ dismibysolb®dds (1.5 mL) were heated at 70°C under a

ngrngkla%és?pgfﬁréad' niewc])}/xlr a“]‘ﬁ‘eon eétﬂ%hofjfﬁ?)mﬁ' %rs' gchdeal fo the
FoatQfop- AP Qrds ﬁegtefamr@owrmd) ﬁﬂn@rte%am%%%bbﬁnn%gh@ resulting

trifluoroacetic acid salt 298 . To 149 (0.506
BplldamasmllecteHdOXﬁltmtleb\ washmjwh eudobtmab@mmdl a]:dédrieﬁi This

g/gegs 807 d"f{%{:]rl-?o n?gﬁiﬁ ﬂ?l e )grb?{éél 1%’?46n ethanol,

01—*05 milt)i RadagbEee TRS ré&ftldhxﬂ/ﬁsféfﬁ're'él GRYS é‘rﬂﬁirogé?ﬁatmosphere
sol vent was renoved in vacuo. The resulting solid wa

torsEd howts. i e wplatitasyweis evaparatashdAfier the @@ldlbcyn pPWater to the

G800 508 AN W R FEP SO il LAl e

bbﬁmdundgsi%)wswmmmrl zed to provide O. 1024 g of a
tan solid (71%vyield for TFA salt). M5 434 (M+H).
Table 4 |lists the additional conpounds of the instant

i nvention prepared by the exper| rntal procedur es

det ai | ed above. In the casd: KR r i di nes 2-
15 4, 59-63, 69, and 173-176 3 gous experi nent al

procedure to that for cenhpound w@s used in their
preparation. For_the naphthyridi nesg 171, 172, 185 and
271, an anal ogousNpr oged t™or 163 was used.

For the naphthyridines 81, 183 and 184, an anal ogous

experimental procedure to tha9for 80 was used. For

ol -@tm@ﬂh IVfb)Idﬂ'ﬁH @Io 2 AR ) h%ér%o&ﬁﬁmafedﬂcé’ﬂ%x lic acid
an_anal 0gous experi mental procequr e

und 253 was used in their preparati on QJI nol ones

ﬁi&%&&%ﬁ?%k%ﬁ%@iﬂ R G ieadied 300,10
gg%@é%g% gﬁm&/d%ls -méthyl-3-0x657H ¥ fido[t88,3-dé)11,40bnzoxazine-6-

carboxyli¢c acid (0.0762 g, 0.271 mmol) and then triethylamine (0.79 mL). This
mixture was refluxed for 5 days and then solvent was removed in vacuo. The
resulting solid was dissolved in dimethylsulfoxide and purified by HPLC
(reverse phase C-18 column, 10-90% acetonitrile/water containing 0.1%
trifluoroacetic acid). The collected fractions were lyophilized to provide 0.0052

g of a yellow solid (3.5% yield for TFA salt). MS 434 (M-+H).

0]

chozl—i
l
N N
N A

C
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25 272, and 274-277, an anal ogous experinental _
procedure to that for conpound 5 was used in their

w@e@padtwmbs on. I n addition to the nethod descri PErUS2006/003657

above, quinolone 7 could also be prepared by an

anf-00eRRorBBs. Bi‘ﬁ?_ejﬁﬂahﬂﬁé eﬂiﬁi@eﬁ@f QEvendﬁP'i ﬂ]bﬁcyclopropvl 6-

ul nol ones 70, Y, alr _dndai oy
-1 -dlh dro- mnohr@(ivmbux\ﬂﬂ apidt hetnﬁuoroacetlc acid salt

§ rati on. For the quinolones 190-200 and 248 30 251
gz—gﬁal ogous procedure to that for 161 was usedf For%3
t i n | ecsdyr at 4 I )
e 1030 BN, HeBIQRIIE (P REY Mt kiR i olobiobyi1,4
(mhydfbtﬁqwlfaﬁ)'re%m&quln@haécﬁgMboeylmeralcmsrQO @699 g, 0.264mmol)

R B FiehBuadite (CamyBhRa T8 merturades roflutes for 5 days and
Rh@r@aﬁmérﬂnwa%ﬁfdvéﬂemzﬁgcﬁ@s ?g@ﬁ%ﬁﬁﬁlnpnsolﬂf‘g\@ags dissolved in

anal ogous manner to gqui nol one I holrones

shoeipsulifoxidepane gurified byarBLGgpevesarptaset O- futolahmm e 0-90%

e red i a

SRt B SR o Pl brediau i ahcilsciast actions

a dyashilizecato oadednys24 asdtiDfant SIRU7AM 9%y FRTFA salt). MS
FW B y(?hStruct uF?e Am ne Co%‘pound Nun‘ocLa’(lr7 3 SQ%?M + H?
4 7@' 32 2MrH=387 F \ cH 33 3 M+H 407 ( 39 60
M+H 389 ~"re 41 61 MtH =416 A43 62 M+ H = 403 48
63 M+ H= 391 129 81 (MtH) = 379, 381 148 165 M+ H
:Tatb%4 lisEsAthbedgddWtionat oenﬁﬂcﬂmdb?& the inddant tr\venﬂ&5 pré;?a@ed by the

M+ H= 509 158 169 M+H =447 159 170 (M

@g@enmggt@pfomqmreg gletailgghahgye. vin-the eas® of the naphthyrldlnes 2-

4, 59-63, 69, and 173-176 an analogous experimental procedure to that for
compound 1 was used in their preparation. For the naphthyridines 171, 172,
185 and 271, an analogous procedure to that for 163 was used. For the

naphthyridines 81, 183 and 184, an analogous experimental procedure to that
for 80 was used. For the naphthyridines 165-170, 177-182, 186, and 247 a
similar procedure to that for 162 was used in their preparation. In the case of
naphthyridines 254 and 255, an analogous experimental procedure to that for
compound 253 was used in their preparation. Quinolones 262 and 273 were
prepared in an analogous manner to the preparation of 7 above. For the
quinolones 6, 8-15, 64-66, 70, 71, 73, 78, 187, 188, 201-204, 206-208, 210,
272, and 274-277, an analogous experimental procedure to that for compound
5 was used in their preparation. In addition to the method described above,
quinolone 7 could also be prepared by an analogous method to that used for 5.
For the quinolones 786, 77, 189, 205, and 209, an analogous procedure to that
for 160 was used in their preparation. For the quinolones 190-200 and 248-
251 an analogous procedure to that for 161 was used. For the quinolone 211
a similar procedure to that for 163 was used in its preparation. In the case of

the quinolones 257-260, an analogous experimental procedure to that for
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85 69 M+ H =401 118 173 M+rH =413 119 174 M+ H =

427 117 175 MtH =419 120 176 M+ H = 452 155 177 M
WG-204640%F8 110 178 MrH =404 107 179 M + H = BGHUSH48003657
180 M+ H= 435 152 181 M+H =475 157 182 M+H =419

780mBPfind 56 e D in e BibeERg". Oy loiong 3694kad prapared in
Han =addbgotks Hidnnér WO RANEI6AE 1968 P@_[(lﬁ@@ﬁ@@/ ﬁb?%a L300 were

129 184 (M + H) = 451, 453 103 185
1BEPeiRd. iRy an: Amjogals mANnerKe) quin rte a932 @umMoﬂeH;Bm was

p'?%"e‘ggta"’ f%?"%@&%ﬁéﬁ%l@% qfop 82%%2& jolbNég 202 and 303

5 1BerpRipiiidd) Irdd8 anagodd Sadhibrt idumofi 261.

Table 4
Structure Amine Compound Number
27 59 (M + H) =373
o 0 32 2 (M +H) =387
N 33 3 (M + H) = 407
P 39 60 (M + H) = 389
fire 41 61 (M +H) =416
A 43 62 (M + H) = 403
48 63 (M + H) = 391
129 81 (M+H) = 379, 381
148 165 (M + H) = 525
154 166 (M + H) = 449
134 167 (M + H) = 495
156 168 (M + H) = 509
158 169 (M + H) = 447
159 170 (M + H) = 550
105 171 (M + H) = 388
104 172 (M + H) = 392
85 69 (M + H) = 401
118 173 (M + H) =413
119 174 (M + H) = 427
117 175 (M + H) = 419
120 176 (M + H) = 452
155 177 (M + H) = 478
110 178 (M + H) = 404
107 179 (M + H) = 464
149 180 (M + H) = 435
152 181 (M + H) = 475
157 182 (M + H) = 419
246 247 (M + H) = 433
E-233 254 (M + H) = 407
Z-233 255 (M + H) = 407
i T 31 4 (M + H) = 463
T
N 128 183 (M + H) = 435
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E-233 257 (M+ H) = 406 Z-233 258 (M+ H) = 406 128
272 (M + H = 362 157 299(M+H) =418 152 300 (M + H) =
wadZeboAe@ad8 301 (M + H) = 386 105 WO 2006/ 1016BGI/US2006/003657
PCT/ US2006/ 003657 Table 4 continued Structure Am ne
Conpound Nunber 31 6 (M&H) =420 0 Q 7Z-53 11 (M +
H = 434 F OHE-53 12 (M + = 434 Amine N Z-37 13
(MHH =422 E-37 14 ( ﬂag = 42984 9 4 B) M5 H53
450 | 129 189 (M + H = 408, 410 148 190 (M + H) = 554 -
149 191 (M + H = 464 150 192 |(M r? = 492 151 193
= 504

(M+ H =490 152 194 (M 403 8%V 19H) EM46 H)
=506 154 196 (M+ H = 478134 197 (M =+ H) = 524
156 |198 (M + H) = 538 157 (M + 48 158 200
(M4 H = 476 32 70 (M + ﬂ)%%i4 g?aﬁ%\ﬂ(h\)r')k =491=
430 | 116 201 (M + H) = 44%
33 271 (M + H) = 479
] o 0 32 64 (M + H) = 386
W“
poirs A 33 65 (M + H) = 406
129 76 (M + H) = 378, 380
135 187 (M + H) =510
134 188 (M + H) = 494
154 248 (M + H) = 448
246 249 (M + H) = 432
E-233 257 (M + H) = 406
Z-233 258 (M + H) = 406
128 272 (M + H) = 362
157 299 (M + H) = 418
152 300 (M + H) = 474
Z-238 301 (M + H) = 386
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119 202 (M+ H) = 456 118 203 (M + H) = 442 117 78
(M+ H) = 448 106 WD 2006/ 101603 PCT/ US2006/ 003657
WA20620603 M + H) = 481 27 212 (M + H) = 402 1BBIRIB0(M3GST
+ H) = 392 7-238 302(MH) =416 E-232 303 (M+ H) =
420 129 205 (M + H) 446tinddg 106( MrH) =576 O
F off 134 207 (M + '%’2%4 Amine N 31 208 (M+ H) =

20N [ 1
Z

456 F-F H A 33 7'2fhv...:ﬂ" 45 1
246 51 (M 4Stpciineys £ o31Amige[), Lom DU@NuEﬂw'Q
260 M+H):472 pp31]031\/|+|—|):5 3 onNoff
129 209 (M + H) = 390, 392
374 (33 275(M+H) =418 31 8|{(M+ HH) 406 0 0 32 9 (M +
H ={402 Anine N OH 43 66 {M=+ #) = 418 o >~ \ 39
210 (M + H = 4040 103 WO 2096310160311 (M + H) = 434
PCT/ US2006£003657
| ©OH | E53 12 (M + H) = 434
Amine N
e A Z37 13 (M + H) =422
E-37 14 (M + H) = 422
58 15 (M + H) = 450
129 | 189 (M + H) =408, 410
148 190 (M + H) = 554
149 191 (M + H) = 464
150 192 (M + H) = 492
151 193 (M + H) = 490
152 194 (M + H) = 504
153 195 (M + H) = 506
154 196 (M + H) = 478
134 197 (M + H) = 524
156 198 (M + H) = 538
157 199 (M + H) = 448
158 200 (M + H) = 476
32 70 (M + H) = 402
85 71 (M + H) = 430
116 201 (M + H) = 446
119 202 (M + H) = 456
118 203 (M + H) = 442
117 78 (M + H) = 448
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=422 F1 OH
105 211 (W) =427 0 0 33 277 (M+ H) = (M+ H = 3904
Amine N 128 276 (M + H) = 262 (M + H) = 454 PE€DUR2008003657
W@9®6/101603 F OH Ani ne N gg 269 (M+ H = 484 N HN F
F CO2H, Am ne N5 gloFoél 00|F):I(:,, | OH1) OxO
EChcezlnecrﬁzoélizlc: OH N Nreflux,| 30N N 1200MQ F9- 24
NaHCCB [Bn CI H20/ THF H CI 161 't7-52 Ne)TIPAM + H) = 202
7-[4-(J-Chloro-2-m=3thy|<"‘|mg°]'§thg'ce M+ H) =
i din-1-yi]-1-cycl opropyl - 6- fitooro= : .
He?lhgxl- ZI Lxcla- iy4 d!ohydr oqui nol2Be3- c @73y L 1) agd
triflugroacetic acid salt 2238 302 (M + H) < 416
E-232 303 (M + H) = 420
129 | 205 (M + H) = 444, 446
BS 106 (M + H) = 576
O o
F 134 207 (M + H) = 560
T~ oH
Amine N 31 208 (M + H) = 456
F__O
g A Lss 73 (M +H) = 472
H
154 250 (M + H) = 514
246 251 (M + H) = 498
E-232 | 259 (M + H) = 456
E-233 260 (M + H) = 472
o 5 31 10 (M + H) = 402
i OH | 129 | 209 (M + H) = 390, 392
Amine N
_0 A 128 274 (M + H) = 374
|
33 275 (M + H) = 418
31 8 (M + H) = 406
O o 32 9 (M + H) = 402
F
[ OH 43 66 (M + H) = 418
Amine N
o_A_ 39 210 (M + H) = 404

1
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(72). A solution of 161 (160 ng, 0.24 mmol) was
di ssolved in 1, 2-dichloroethane (4 nL) and was
wo e@atiedowni th 1 - chl oroet hyl chl or of or mat e (0. BCTIS2086/@3657
mol ) under 108 WO 2006/ 101603 PCT/ US2006/ 003657
nitrogen. After 5 mn, the reaction m'yfurp was war ned
to reflux tenperature andithe_reactiaon re was
allowed to stir for 3h. The AB3ullti ng? i T4s/
all owed to cool -to roomter,,erai—tme—and—t—hen—l—t—was_
concentrated in vacuo. The residgue was dissolved in

t et rahydr ofur an (8 , adjlus3®d |t o @EIT(Mby Hhe 422
addi t|i on o\ MNaHCEB _aHd wat er at room tenperature and
stirned over TheCHr equr T ng T xt ure was
concentAnghsd gcuo and thgogesi due gHPLC
(reverse phasg 8 col um, gg 90% aceto |trmj 1@7 ter

contdining 0.1 % Trifl uorgaceti¢actd)—to—affordthe
triflluoroacetic acid salt aof Z—ﬁd

yel | ow sol i d. M5 450 (MkH). iéaTabl 274y H= 34,5
finallproeducts (74 75 791 213.-220) prep

anal ggous pr ocedue to that] above. Tabl e 10 Structure
R5 R9 Conpolynd ( H) O Numbdr CI |[Et 75 464 0 FN CO2H

| F Ne 213 ?E@ Et| 214 448 HR5 C M 215
421 |0 F COoH 216 435 33 N 262 (M + H) = 454

0
F. COLH
|
Amine N
Cl (A F 128 269 (M + H) =484
|
HoNT
F
Scheme XXXHi
0 O o ¢l
F o 1) oo™ . o0
| CICH,CH,Cl | OH
/\(O\J N reflux, 3h N N
10 ~ = /
N 2)NaHCO;  NTT /
Bn H,O/THF H Gl
161 rt 72

7-[4-(1-Chloro-2-methylaminoethylidene)piperidin-1-yl]-1-cyclopropyi-6-fluoro-8-
methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid trifluoroacetic acid salt
(72).

A solution of 161 (160 mg, 0.24 mmol) was dissolved in 1,2-dichloroethane (4

mL) and was treated with 1-chloroethyl chloroformate (0.8 mL, 7.3 mmol) under
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10

RON/ F Me 79 405 H RS Et 217 419 C M 218 420 O F
CO2HI I NF M 219 404 RO.Ne HR5 C M 74 486 O F
wa@abi101600N N F Me 220 470 R3.N O H RS FF 109 REX/US2006/003657
2006/ 101603 PCT/ US2006/ 003657 Scheme XXXIV OO O O F

éibrgaeﬁ 18}&%?1%& O Yadediof rhixtd¥eNvaBlafrthe RO AKNGRMPMrature
AndDyted ogzratipy imiGiure wnesoalBwest toostir 13- Bl Therresilfingminivese was
he{l igéene)gi peridin-1 10 . .
gliowed ¥ goal ta raemyiaMmpgiatvgsansl Begd} Was peneeriggigd in vacuo.
Lt liss @b d irs@hlah(drotr i fio 67 b
[DhA4BUR%E hesfud B dtiyan & mo) dcjangto by
additiorriof Ne4COg entiedhter atrob0viarap@at®s ang stired avernjght. The
lrjensotlj tfngnrlntlitl?%evr\}asa tc;orrmctzeana'tF]aqed in vacuo and the residue purified by HPLC
(reverse phase C-18 column, 35-90% acetonitrile/water containing 0.1%
trifluoroacetic acid) to afford the trifluoroacetic acid salt of 72 (37 mg, 27%) as

a yellow solid. MS 450 (M+H).

Table 10 lists the final products (74, 75, 79, 213-220) prepared by an

analogous procedure to that above.

Table 10
Structure Rs Ry Compound (M+H)
Number
. Cl Et 75 464
F. CO,H
] F Me 213 434
N N
Rg- O
’ '}’KKC) P A Et 214 448
H R
Cl Me 215 421
o]
F COoH
DO Et 216 435
Rg.
Y A F Me 79 405
H Rg
Et 217 419
Ci Me 218 420

F Me 219 404
HQ\N = A ’
1

H Rs
Cl Me 74 486
O
F. CO,H
|
N N
P ﬂ/o N F Me 220 470
! N
H Rs F"F
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stirred for 3h. The resulting m xture was filtered and

concentrated in vacuo. The residue was purified by
woRw@10reeyer se phase C- 18 col um, 35-90% 15  PCT/US2006/003657

acetonitrile/water containing 0.1 %¢trifluoroacetic

acid) to afford the trifluoroacetic acid salt of 221

(8.3 ng, 15% as a yellow solid. M5 416 (MtH). Schene

XXI 00Br NOO ONOFFOG67 (j I OH FN

Pd2(dba) 3, S-BINAP, F / S@eme2NXNMCs2CO3 F N H 2)

conc. HCl 3) N2H4 68 31 7-[4-(2-Am no-|

-fluoroet hylidene)yppperidin-1 -yll-1 -cyclopr opyl

20

di f 1 uor omet ho <@ 0K0° 4- di hydr o- gui nol i';

ic acid ( s ut i on1°/0?d’%m ne 31 .

ol ) %(58/ g, 1. 46 mrw@

descrlébe i n EPlO 569) MeQHSIOHN cah‘ bonat e (71 , 2.2

mrol ), (15)-[1, %51

blnaphthalene] 2,2 dlylbls[dlphenylphosphlne] (137

21@?{56)3&1@E&hBGEEIdeSﬁﬂmﬁL@Géﬁﬁ)lY(vlldramtjurlﬁumacem mlalld stadt (221)
refTux. After 12 h, the resulting m xjure was
fosolytin ot 161 6EhMae Pkt MRl m%mﬂ)ff%@e aeif G/A\Eﬁ% (14
)

B e (BB Rl Mgl vhlel nPognky tand
afifreddexdla Y hélresultn&g mixiere Mlas frlteseabl aad wascentsaiedve sacuo.
i_Ln concentrated ric acid and r
Therrpcls wag puitest ﬁy%f%ﬁe&h besp o, Y890

l and

PRI ESr Ontaie 0, P liacrtckle wRidt F‘?*%“’J"e“ﬁ due

\m‘momad:mm adid lsaltatf @21 ((8 amg, GYe) asca selawedlid.t MSi4y6 (M+H).
for 15 min. The solid was collected and resuspended in
met hanol (5 nL) and the reaction m xture was treated
with hydrazine (1 mi)Schamee¥XE nin, the 10 reaction

m xture was warned to reflux and the resulting m xture
was allowed to

Pd,(dba)s, S-BINAP, o) A
e
F
N 082003 HgN
H 2) conc. HCI
3) NoH,

68
31

7-[4-(2-Amino-1-fluoroethylidene)-piperidin-1-yi]-1-cyclopropyl-8-

difluoromethoxy-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid (68). A solution
of amine 31 (534 mg, 1.94 mmol) quinolone 67 (587 mg, 1.46 mmol) (prepared
as described in EP1031569), cesium carbonate (717 mg, 2.2 mmol), (15)-[1,1"-
binaphthalene]-2,2'-diylbis[diphenylphosphine] (137 mg, 0.22 mmol) in toluene
(75 mL) was treated with Pdy(dba)s (66 mg, 0.072 mmol) and the reaction
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30

stir for 1 h. The reaction m xture was concentrated in
vacuo and purified by HPLC (reverse phase C 18

we loarme0D- 55% acetoni tril e/ water containing OPQRAIS2006/003657
trifluoroacetic acid) to afford the trifluoroacetic

il S wBlnblFe ALE AREPPLRE IS Rebulngnik@dhagsalowed to

cﬁzol’iltd:'rdﬁég t%m AaROchndbemiraded iz vatuoNamd Bye residue was washed

withy waer_ (Boe{ Q1nak). nBLEfigRHIanHRY: MPpo rgg 1087 efhyl )ﬂcletelte/hexanes

PLo 4 0 2
ISR Pl R, STREC i St dssov, b, goncgnuted

hiydtbcmen@bcww(m d warnosy torreflux. aftlenddt ithe reaction mixture

‘gg; @%%edrft@ §é l? V]agpo,l I?Lﬁgao w%gwate%h(g bdrjrewgﬁ ﬁwdnme) S u?%"eded
Wﬁh&%ﬁeﬁm@éaf& ferélduéﬂ%@ wadHed With rvmed(sex@mmmmmmwed

and allowed to dry . overni

ﬁoodnyﬁbloi@l mme Thetmqua@@jmt@ctan@ Igswﬁjvensi@%m nn@%aﬁ@l 5mL)

30 111 20086/ R 0
309 e, resesop ot MRS SEARS Wi YRERTE (Lo AR Ein, the
ﬂﬂchon anl@re Wa@%aﬂ‘nec?ﬁﬂreﬂlt& arfd muwm&tmmS aIIowed to
| | 10 DMF Me, Ns [0 MeOH THE MBAN /0
ﬁm:focﬁ Q65Tlm¢e@tl%mlxture was concentrated in vacuo and puritied by
HPLC (reverse phase C-18 column, 0-55% acetonitrile/water containing 0.1%
trifluoroacetic acid) to afford the trifluoroacetic acid salt of the title compound

68 (75 mg, 12%) as a light yellow solid. MS 438 (M+H).

Scheme XXXV
O o
E
N” "N° °N
Pyridine o) fo A
N

HoN
59

7-[4-(2-Acetylamino-ethylidene)-piperidin-1-yi}-1-cyclopropyl-6-fluoro-4-oxo-1.4-
dihvdro-[1,8lnaphthyridine-3-carboxylic acid (222). A mixture of 59 (25 mg,
0.067 mmol) and acetic anhydride (94 L, 0.100 mmol) in pyridine (1 mL) was

allowed to stir for 12 h at 25°C. The resulting mixture was concentrated in
vacuo, and the residue was washed with water (3 x 10 mL) and allowed to dry
overnight to afford the title compound 222 (15 mg, 54%). MS 415 (M+H).
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0O HCl, dioxane F CO2H N1 e NI CH2Cl2 Me,N/ /0O 15
Boc A 72 7-[4-(2-N nethyl am no- |

WO ehbaswes hyl i dene) pi perdin-1 -yl |- PCT/US2006/003657

-cycl opropyl - 6-fl uoro- 8-net hoxy-4-oxo-1

4- di hydr ogui nol i ne- 3- car boxyl i ¢ acid hydrochl ori de
salt (72). Step 1. 20 To 7-[4-(2-am no-|

- chl or oet hyl i dene) pi per dicheme XL | - cycl opr opyl - 6-f | uor
0- 8- met hoxy- 4- oxo- 1, 4-di hydr oqui nol i ne- 3-car boxylic

acid (7) (1.96 g;94. 496 ) Oi nhydrous THE ( OO
mL) at OC, ﬁcbﬁ\tqu\giﬂérbonatef COeH

4/ 994/@ i on
stirre enperaturerf or 3 ho
vol & vveré e porated to afford”@% (2 N-/t é
but oxycg'r bonyl am no- 1- chl or oet hyl i dene p| perdi neéa-y| | -
1- cyclopropyl 6-fl uoro-

8- net hoxy- 4- oxo- 1, 4- di@ydroquinoline 3-carboxylic agid

(264) as a yel |l ow_f Qam 97% . Ms 536 ,CO,H
St 8Bl To NaH 60n || 19i9i""°” 4.98 mol) ’
anhydrous DVF (4Nl ]ZX OC Wﬁ? Tgﬁp added dro

o

fr ofMSt ¢~ mgP 1A719 DMD
m.). The reeacti on vas stirred for 15 maautoes thgg

nmet hyl iodide (0.23"nl; 3.69 mol) was added The
reaction was warned to roomtenperature and stirred
for 24 hours. The reacti opp was careful |y added

dr opniis@et 0 water (¥ 006/ 101603

PCHUS20606/ 003657 stirring. The solid was
col laeted Ry fi and dried to give nethyl

7-[ 4- (2- N-t - BUt 3xy>'N- et am no- 1- chl or oet hyl i dene) pi

y
pe rdin-1-yl]®1¢ 72
cycl opropyl 6-f |l uor o- 8- net hoxy- 4- oxo- 1, 4- d| hydroqw nol

fsrau@ . 23550 dr A Rblbee Aol {larido salt (72).
ne ano tota wer e eat ed at

&Dfep_ﬂt)r 30 ninutes under a nitrogen atnosphere. After
L e R e
(P8t B3ky-4-okael ,ﬂrcﬂﬁmr@quinoline-3-carboxyllc acid (7) (1.96 g; 4.496 mmol)
in anhydrous THF (100 mL) at 0°C, was added di-t-butyldicarbonate (1.09 g;
4/994 mmol). The ice bath was removed and the reaction stirred at room
temperature for 8 hours. The volatiles were evaporated to afford 7-[4-(2-N-t-
butoxycarbonylamino-1-chloroethylidene)piperdin-1-yl}-1-cyclopropyl-6-fluoro-
8-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (264) as a yellow foam
(2.33 g; 97%). MS 536 (M + H).

Step 2:

To NaH (60% in oil, 191 mg; 4.98 mmol) in anhydrous DMF (4 mL) at 0°C, was
added dropwise 264 from Step 1 (920 mg: 1.719 mmol) in anhydrous DMF (5
mL). The reaction was stirred for 15 minutes, then methyl iodide (0.23 mL;
3.69 mmol) was added. The reaction was warmed to room temperature and

stirred for 24 hours. The reaction was carefully added dropwise to water (150
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10 I ayer was washed with water (2 x 25 nL), dried
(MgSH), filtered and evaporated. The resulting waxy

weemAswwbl d was triturated with cold ether to PEf/82066/003657

7-[4-(2-N-t-butoxycarbonyl - N-net hyl am no- 1- chl or oet hyl

F R sgf‘/r[: om%epi?hd was Sglr'%Ctgd by, fhtratxon and dﬂ?d Jo g, methyl

r7oéh (Mo gy-damietxygamnino- a@hdzbr()é'tb‘@hdm)plqmdila -6l J1ow

69 \Y/S) 0
Belobroid Mo ds gfa@a/ny%xw%ﬂa@ydaﬁqwaoun%ﬁrmexmne (265)

Iaé,e@eaéarﬁ%bm 29
%d opr opyl (gé)d ngrﬂcl?} - met NoXy /Z? ox05P4(N(IJI|+hl—)I/)drqu| nol

ep3:carboxylic acid (266) from Step 3 (207 nuy;

Eoiérese T ot B0 G671 G sed A DyaGi T TEBmL in 1:1

treaBanak THE (20 rlY 83t8 Pidre h@ah@d af %%?ar‘eﬁﬁmﬁﬂg&* uf\ﬁgr a

f
the solid was col gedb filtration
Afsegeroatmnosahese., Aﬁﬁd cdolnrtg;i the phf Was ddjusted td pld=4 with 1N HCI.

ﬁﬁ@%ﬁ?ﬁo%%%?@w@aﬁﬁﬁacﬁ % Qﬂ@’l %a?g K—f:’%“'-ﬁﬁ e élrSggmc
Ta)ﬂeflr-véa&r wasmdwtarwat@r 237 Q'S%Q)etdﬂbéh' AR D! fesredidid

\// cycl OR - 6-f 1 uor o-
& ﬁpa'faéf%gi/ ) sxgsmtlrag wwsy@emlmhﬁdvaammamwamcbictether to

r
%?ffaﬁjd ?gql\(gcl‘ﬁ‘lé‘g){h'téi@cﬁ otn f\lﬁ%%@r@% chlojoethylidene)piperdin-
-leyl]- d)fOtyeprpydi@Ffe)quﬁanwmoxyA -0x0-1,4- dlhydroqumohne 3-carboxylic
325% clo 6-f.l uor o- 8- net 4- 0X0- di hyd
Aol b Ak e Yeloweolia ] 4 mus i PeTessb i ooabs7
%@qul ate (264) (242 ng; 0.4298 mmol) in
concentrated HCl (2 m-) was heated at 100c for 1

Heldr(2- Nﬂém@warbnnwmbnmmrchﬁd dkﬂbrdémyﬁdéne)plperdln -1-yl]-1-

Ebélo 10 \Mgg b ﬁ’l‘? ddf e‘i resi due foll owed by
ArobylbdLoE e -0¥¢H] roqyiRglingsBparkexyliic  acid

gm@rfﬁ t e .
[i gﬁ{vva(gsteco?l ggt? e\g?gsvvgssr?efge Ebefgﬁ%:ﬂ élaﬂPﬁgga({@ (4M in

gdioxang; ti.5 | @Ltdﬁpmﬂwlm chdaride mére yirédvatsedord fehFerature

. 0,
ggern?&h@ ' Em%rd(g(amu\/lmfas'_%dded and the solid was collected by filtration,
washed with additional ether, and dried to afford the title compound (72) as a

yellow solid (183 mg; 93%). MS 450 (M + H).

267
7-[4-(2-N-methylamino-1-chloroethylidene)piperidin-1-yl-1 ~cyclopropyl-6-fluoro-

8-hydroxy-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid hydrochloride salt
267).
Methyl 7-[4-(2-N-t-butoxycarbonyI-N-methylamino—1-chloroethylidene)piperdin-

1-yl]-1-cyclopropyl-6-fluoro-8-methoxy-4-oxo-1,4-dihydroquinoline-3-
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Scheme XLITI O OF,000H 10 NCIl NF ~COOHNN A O
+ C | NNONCJICT NN282 281 00 F COOH 15 1)

wQ@3MsNMetdb® N I N N 2) 1 NHCI in ether NC/ H2ZNeEICUSRBB003657

7-f4-(2- Anino 1- cyano- ethylidene) pi peri di n- 1 yl'l-1-cy
cl opropyl -6-fl uoro-4-oxo- 20 1 ,4-di hydro-f
cammplatmy(ZGﬂ)n(QAQ gy K4898 anmol)din( Qm;entrsmcb HC! @ mL) was

B2 0081 for. o hgko- TE8: AERTHon. J1as £vaPaEted; fo. iyness.
Metﬁm (5 nﬁepwag 'aHHéH 9o (7S 16sid&O famdwed @)ﬂtmﬂdpmﬁémgaddltlon of

triethylamne (0.6 m-) in acetonitrile 4 m-)
eihegiundl thie $olution became cIoudy This was stirred for 30 minutes and the

affdh RS S Eies, SPBALuth Bt a888 16 st BE dhofiound 266

dQ@%alé'ybll@@%héW%h@ EReAC tMeMas giurig).was al | owed
to stir "at 60 deg. for 12 h. Theresultlng m xture

was cool ed down and the premﬁjltate was filtered,
washed wi th acetonit Schems XL ed to give the
a, fi-unsaturated nitrile (282) as a yell ow solJld (%70

my, 61 %. PM5 528 (MrH)o 30 Step 2: The N COCH
a, fi™ l ated nr of60 nmy, 0.11 J

di ssol thanpl . To-thi.s sgbution was

added| 6 o metdyl@mthe i n et hanol Qan he m x4ure

was stired at roomtenperature for_ 12>~ The sol vent
was 114 2006/ 101603 PCT/ US2006 6R7 282
concentrated and the residue was di'ssol ved in CH2Cl 2

(5 m). To this solution o
N COOH
1) 33% MeNH, N IN/ N‘
—_—
2 INHClinether O~ A
HoN HCl 283

7-[4-(2-Amino-1-cyano-ethylidene)-piperidin-1-yl]-1-cyclopropyl-6-fluoro-4-oxo-
1.4-dihydro-[1,8]naphthyridine-3-carboxylic acid (283).

Step 1:

A solution of 3-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-2-piperidin-4-ylidene-

propionitrile (281; 180 mg, 0.64 mmol) and triethylamine (0.6 mL) in acetonitrile
(4 mL) was treated with 7-chloro-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydro-
naphthpyridine-3-carboxylic acid (150 mg, 0.53 mmol) under nitrogen and the
reaction mixture was allowed to stir at 60 deg. for 12 h. The resulting mixture
was cooled down and the precipitate was filtered, washed with acetonitrile and
dried to give the o,B-unsaturated nitrile (282) as a yellow solid (170 mg, 61%).
MS 528 (M+H). '

Step 2:

The o,B-unsaturated nitrile 282 (60 mg, 0.11 mmol) was dissolved in 3 mL
methanol. To this solution was added 6 mL 33% methylamine in ethanol and

the mixture was stirred at room temperature for 12 h. The solvent was
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was added 1 N HC in ethyl
resulting precipitate was

weetwenomndl dried to give 7-f4-(2-am no-|
_y|

et hyl i dene) - pi peri di n- I
cbn@éﬁﬂr

ether (0.15 m-) and the
col |l ected, washed with
- CyanPET/US2006/003657

f1, 8l nap thyrl g{\éneéS car o%o@eg{:iﬂd@%qg%@)(g(rﬂlo) L0 this solution
302 add@l 398 KIGK i) ethyBetImn(O)QLﬂ MLQ e(hd:tﬁméulthd@ @réﬁl[ﬁtate was

g%lf"‘ 9 \ggs)ﬁ W(Q;Lthh%%d ‘N'

N Zz .28’ 0 284 O
110, Pive thMf{légmmo 1-cvano-

ridl'

-8-eariokylidrami I(AOen@; 8Gv6OMEB 398 Qi)
(285). Step 1: The a, R unsaturated nitrile (284) was

prepared in a simlar synt hesi s of
282. M5 527 (MrH). Step 23%%?‘?%§8Lﬁﬁe conpound (28
compound yas prepared in a sinmlar manner as for h

symt h of 283 I\/SSQ'P(MH—I) Schene XLV O F |
oﬁ QQ@H H20/ Et OH, ;3@ N
NC__~ A

N (o]
s
o]

COOH

284
281

1) 33% MeNH,

B ————

2) INHCl inether ~ NO~F

HaoN HCI 285

7-[4-(2-Amino-1-cyano-ethylidene)-piperidin- 1-yl]- 1-cyclopropyl-6-fluoro-4-oxo-

1,4-dihydro-quinoline-3-carboxylic acid (285).

Step 1:

The o.B-unsaturated nitrile (284) was prepared in a similar manner as for the
synthesis of 282. MS 527 (M+H).

Step 2:

The title compound (285) compound was prepared in a similar manner as for
the synthesis of 283. MS 397 (M+H).

Scheme XLV

F COOH Q
NN 1) KOH, HpO/EtOH, 90 de, LA
oMo A ke 9 deg. N7 NT N
HoOC
2) 6N HCI, reflux 48 hr. < A
N 283
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[ 283 2) 6N HCl, ref lux 48 hr. HOOC A 1-12N TFA 286
d-~"O 115 WD 2006/ 101603 PCT/ US2006/ 003657

W 2006(1@t68311 NO- 1- car boxy- et hyl i dene) - pi peri di n-PCF/vE1006/003657

-cvcl opropvl - 6-fl uoro-4- oxo-1, 4-di hydro-f

1, 81napht hyri di ne- 3-carboxylic acid (286). Ntril e 283
(26 nmg, 0.05 mmol) and potassi um hydroxide (17 ng

1218 AhiseHvestbbry-ethydidehe-dipetidins -giid -ewdlepropyl- ﬁﬁﬂyoro-4-

Neé m xture was heated at 90 %e f or [}ﬁ
ek iy Chasd Sinaphihvedine-Seabosuis Aeiad2d). Miile 263 (26 mg,
i due
85 BN POl yli Sydfchlicn b7 V) wahél dRKolvaet Bthiel 41 mb)
L vkt e it 8 S i Yo
in
ampepiRtLHeWGRIh BORComFleth <105 GeslAuB cie? atf i Wiy 1N HO
%ﬁﬁj §8 tEH%ﬂPhéjﬁ%?nmrcﬁ}éﬁfd%e 'ﬂ’ﬂ@%ﬁgé?ré?aﬁ'vwglconcentrated to

acet onl e ter cont al nin
give fd lightomtieni suolm:(am) mg@ dthieoalbveneolid Wasudiserived e 10 mL 6N

aCI d S \ %({lr@tt ?éf\uqx pga?@ngg%%%ﬁ&ﬁc%%%ﬁﬁﬁi@wa%oéﬂa down
%Wuﬁﬁ@@%y'\l-lﬂL@ (PRleBb@Hask E-18\ca®mr2M0-56% a8atonflile/water

doritdinirRy Avii%k drifluaronostje acid) iy Rifetcthihe tillheyognatieradiy gak of the

cvcl,opr
?‘q%ﬁ?@pﬂugqggfo'ﬁgdﬂﬁé’a‘r N %@Wﬁﬂt hyri di ne- 3- car boxyl
ic acid (287). The nitrile 283 (40 ng, 0.08 mml) was

di ssolved in 10 nL et hanoSché@detXXIL. M s m xture was
added 0.5 nL concentrated sulfuric acid. The reaction

was heated at 25 160@ for 1 h. under m crowave e}

i rradiation. @akas cool ed down and i f Med cooH
by HPLC (reversel phas¢ C 18 col umrm, 10-90% | |

acet oni tri| ¢ Vgt en ontai%@ﬂ‘j&s@%l%triflu ACEINCN
aci d) {0 the Ari HUoToaCeTit awiab.sahiof the

title gomgound (3.0 , 799 . N5 445 ( MHH) |
N (283 [Tg /() ( H:I\lj) TFA 287
< i Yo

7-[4-(2-Amino-1-ethoxycarbonyl-ethylidene)-piperidin-1-ylj-1 -cyclopropyi-6-
fluoro-4-oxo-1,4-dihydro-[1,8]naphthyridine-3-carboxylic acid (287). The nitrile

283 (40 mg, 0.08 mmol) was dissolved in 10 mL ethanol and to this mixture

was added 0.5 mL concentrated sulfuric acid. The reaction was heated at
160°C for 1 h. under microwave irradiation. The mixture was cooled down and
purified by HPLC (reverse phase C-18 column, 10-90% acetonitrile/water
containing 0.1% trifluoroacetic acid) to afford the trifluoroacetic acid salt of the
title compound (3.0 mg, 7%). MS 445 (M+H).
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30 116 WO 2006/ 101603 PCT/ US2006/ 003657 O Schene XLVI |
NOFCOON C OFCOONTr I NHI I _NN +C NCOC

wWG2006/1046D8 H N 288 245 O O F COON NHZNH2 r PCTI/OS2064003657

G i 289 H2N 15 7-{4-f2-(2-(1,2-D hydro-1
3- dioxo- 2Hi soi ndol - 2-yl ) - et hyl am no) - 1- chl or o- 1-
et dgmel - pi peri di n- 1IS¥hende ENIAr opy! - 6-f | uoro-4-o

X0 4',\P” hydro- [ 1, 81lnapht hyri di ne-3-carboxylic aci
trifl)ornpacetic acipd salt (288). Step 1: CoupF COOH
ag n& 245 wi tzh 7- cHil otooh

-Ccy o@}r opyl -6 orjo- 4-.0xo-1,4-di hydro-

na I yriding oxylic acid in a

apt _perd
Si r manner as fior the prepa f 162. I\/S 581
(MH). Step 2: Hydrazinolysis of p I'mi de 28

proyide the title conpound 289 wasy p ormedlna
Si ar manner as for the preparation of 68. M5 450
(MrH). 25 30 117

o)
P COOH
NHoNH, | L]
-— NN N
Cljyo A
/j\l 289

HN

7-{4-[2-(2-(1,2-Dihydro-1,3-dioxo-2H-isoindol-2-yl)-ethylamino)-1-chloro-1-

ethvlidenel-piperidin-1-yl}-1-cyclopropyl-6-fluoro-4-oxo-1.,4-dihydro-

[1,8]naphthyridine-3-carboxylic acid trifluoroacetic acid salt (288).
Step 1:
Coupling of amine 245 with 7-chloro-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydro-

naphthyridine-3-carboxylic acid was performed in a similar manner as for the
preparation of 162. MS 581 (M+H).

Step 2:

Hydrazinolysis of phthalimide 288 to provide the title compound 289 was

performed in a similar manner as for the preparation of 68. MS 450 (M+H).
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WD 2006/ 101603 PCT/ US2006/ 003657 Cbz N Schenme XLVI I |
o FCOON N~OCI COOHNCN 5C NNA NAJ 29 H

waEbwoNw160243 0 F - 10 NHA+HCO2 | N *N Cl Pd/ B FHI82006/003657

N 291 OHC Nv 15 74441
- Chl or0- 2- (4-fornyl ) - pi perazi n-1-yl - et hyl i denel - pi peri

di n- 14 }-1-
cyclg l;gpyl 6-fl uoro- 4- oxoh‘frqeg(%‘(fjﬂol F1, 81nap thyrl d

I ne- rboxylic acid trlfluoroacetlc acF
Step 1F Coup |n%& am ne 243 wit 710 or| -
opropyl i <4-0x0- 1, 4-di hydr ¢-
napbthyr i di+n§ Q Xyl iTacd wa$ rred |&
' mann as for the preparatign of 162. 611
Step 2: Cbzﬁrotected pi perafine deriygtive 290

(0.0%05 g, 0.070 mml) in tegrabydrofuran (3 n),
net kanol (6 nL), and dinethylformam de (4 nL) was 25
treated with amonium formate (0.16 g, 2.6 nmol) and
10% pal | adi um on carbon (0.0195 g, 0.018 mmol ) added
in three portions over 1lodays. The m xture was
filtered through celrit ooHed wi t h net hanol . The
m xture was concentr ted, ffaken up in

di MEtAYERAI f oxi d I ed by HPLC (reverse phase
C 18—cotum, d 0/ acet oﬂtri | e/ water containing 0.1%
tri fbw@roacet ic

N

291
OHC/N\)

7-{4-[1-Chloro-2-(4-formyl)-piperazin-1-yl-ethylidene]-piperidin-1-yl}-1-

cvclopropyl-6-fluoro-4-oxo-1,4-dihydro-[1,8]lnaphthyridine-3-carboxylic acid

trifluoroacetic acid salt (291).
Step 1:
Coupling of amine 243 with 7-chloro-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydro-

naphthyridine-3-carboxylic acid was performed in a similar manner as for the
preparation of 162. MS 611 (M+H).

Step 2:

Cbz-protected piperazine derivative 290 (0.0505 g, 0.070 mmol) in
tetrahydrofuran (3 mL), methanol (6 mL), and dimethylformamide (4 mL) was
treated with ammonium formate (0.16 g, 2.6 mmol) and 10% palladium on
carbon (0.0195 g, 0.018 mmol) added in three portions over 11 days. The
mixture was filtered through celite and eluted with methanol. The mixture was
concentrated, taken up in dimethylsulfoxide and purified by HPLC (reverse
phase C-18 column, 10-90% acetonitrile/water containing 0.1% trifluoroacetic
acid). The collected fractions were lyophilized to provide 0.0081 g of the title
compound (291) as a white solid (19% yield). MS 504 (M+H).
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30 acid). The collected fractions were |yophilized to
provide 0.0081 g of the title conpound (291) as a

wonitbaosed i d (19% vyield). M5 504 (MrH). 118 WIPCT/US2006/003657

2006/ 101603 PCT/ US2006/ 003657 Schenme XLIX 0 0 COON F
COON N N N HCO2H NI N * cl 3o ¢l Pd/IC 290
NN 292 Cbz H I%CShBIIleAXLI)(

7-f4-(1-ch|oro-2-piQgrazin 1-yl -ethyl i dene) - pi perigin-
1-yll-1 -cycl
4- oxo- 1, 4- di hydr
trifluoroacety
conpounI
was ey

ropyljt 6- r o-

fil, B na&ﬂt hyri di ne- 3-car box I | HC:iOOH

dsalt  1@cbaP2). To a
0. 0475 g, 0.066 mmol) ip netha oI qArrL)
orm c aéind (0.5 o 132 ) ~and 10
paIIa[dm*\l on carbon (0.0149 rré gaol ), and the
m Xt uy s stirred overnight. \7%[ ure was 292
flqbtzer d through celite and el ute th methanol. The
mxtl1Jre|vvas concentratled taken 15 up in

- -5 AL 40aro Qa1 Skt gﬁ&@@ éFé #b%/x% 3C|d:|‘¥flﬁl?dr858&lc aCId salt

2. | yophilized to provide 0.0173 of the title

compound (292) as an __oran e SO|Id 459 . M5 476
T poluties chodmmouan 29D & RN PreepphOmL) was

Naded fofhictidi (.6 hiN £82 m?r?bl"'aﬁ@%d}}b‘é phlli2ditm on carbon (0.0149

g, 0.014 mmol), and the mixture was stirred overnight. The mixture was filtered

through celite and eluted with methanol. The mixture was concentrated, taken
up in dimethylsulfoxide and purified by HPLC (reverse phase C-18 column, 10-
90% acetonitrile/water containing 0.1% trifluoroacetic acid). The collected
fractions were lyophilized to provide 0.0173 g of the title compound (292) as an
orange solid (45%). MS 476 (M+H).

Scheme L o

Cbz
N

[ j F. COOH
N .

NS
F. F N COOH N N/ N
Cl N™ °N
' A
H

(\ \ 293

244

N
NH4*HCOy" N7 N SN

Fur A
Pd/C

HN \) 294

119



O F COON NH4+HCO2 NN F/ L 30 Pd/CN HNJ 294 119
WD 2006/ 101603 PCT/ US2006/ 003657

W@ 20b6(1416H3 uor 0- 2- pi per azi n-1-yl - et hyl i dene) - pi PET/U81006/103657
-yl -1- cyclopropyl 6- quoro- 4-0xo0-1 4- dlhvdro f1

Uup
Z- cndml—bnenllhvdro‘,{ctlajmmiﬂhwcﬂne-l&jmrbonvlm(acru zﬂnfwdmmﬂc acid salt
ht hpyri di ne- 3-carboxylic acid was perfornmed in a
ar manner as for the preparation of 162. M5 594
% Step 2: Cbz-protected piperazine derivative 293
. 3 g, 0.104 mol) in 10 tetrahydrofuran (1 ni)
5 Godplieg odreshing3244. Wwithag-chiarat ledyaldpriopadivionemd-dxor hedt @ihydro-
7 0, 60 d 10% aIIalumoncaro
%epb%@ ling 2p8arooml pSdauas prRPiReT I A HER iter as for the
é% NBe162) s 8941 poh celite and eluted wth
t anol. The m xture was concentrated, taken up in
Stexehyl sul f oxi de and purified by HPLC (reverse phase

Ghisp ER R, PIRRIBENE. GBIV (GUTEA & alt] Ghatmo) in

Y&Fshydyohad i(FeghL) téhd”rﬁé‘ﬂh@ﬁop é@i’a%ll_ 9Nz§§ tkdted | Wit ammonium
compound (294) asavvhlte sol i M5 460 (MHH).

somate (moszcz 5,00, 60BMOINAR 10%GpaNRdITFo0saben (4. OQ5 g, 0.005
mmolN and sl}llrr%d é\'vermght. The mixture was filtered through celite and eluted

el

with methanol. The mixture was concentrated, taken up in dimethylsulfoxide
and purified by HPLC (reverse phase C-18 column, 10-90% acetonitrile/water
15 containing 0.1% trifluoroacetic acid). The collected fractions were lyophilized
to provide 0.0321 g of the title compound (294) as a white solid (54%). MS 460
(M+H).

20

Scheme LI
CHa Q i COOH
o /\(j F NN COOH |
N N + cl N/ N ch N
0O H A
7238
25 Q

30  (2)-7-[3-(1-Amino-2-propylidene)-piperidin-1-yl]-1-cyclopropyl-6-fluoro-4-oxo-

1.4-dihydro-[1,8Inaphthyridine-3-carboxylic acid trifluoroacetic acid salt (297).
Step 1:
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OHA Z-238 296 25 NH2 F COON NH2NHZ HBC N N N A
297 30

W@ Z)06/1d30% 1- Ani no- 2- propyl i dene) - pi peri di n- 1- yPCF/LS2006/003657

-cycl opr opyl - 6-fl uor o- 4- oxo- 1, 4-di hvdro-f

y e r vl -
CoBRTET 1Y Shho Zpse A erpisd i hpyeesebica oo
Qﬁvﬂlltdsﬁ@;ﬂlﬁh@@riﬁcfﬁﬁé’ -3- @Dbpkylmga@ﬂ veas perf@n®sBinag tskmilar manner as
chloro-1-cycl oprop 4- oxo-1, 4-

fﬂ%%%ﬁﬁ?&ﬂ?@’hﬁﬁﬁ%l Masg %A&H&Byl ic acid was performed

g simlar manner as for the preparation of 162. M
J[’lb‘ﬁ\%l\/rlrl—|) Step 2: 5 Hydrazinolysis of phthalimde 296
Hydml lgists tdfephithialimidzo @296uted p(@9de thastlthoeof‘rqnormd (297) was
a simlar manner as for t ar at 6

peseymed g @|Sts@sl%ramam@6naﬁ@ '%?18 eggﬁeiﬁ '3533%*

the present invention possess anti bact erial 10

activi_ty due to their novel structure, and are useful
Biblammalbmttvﬁvi al agents for the treatnent of

it bTD8cpnaRsids.deacrBad (S pisenEBARLRH piaPesh gtibacterial
gﬁ:’[tl\}'lﬂl tﬁué §® th&Phbbacstlidiale, %fﬁd Mid Msé‘mﬂ%Yarﬂﬁ)@@téri&I bgents for

einvitro antlmcro i al act|V|ty of
thentreatnasntved Hadtarial rﬁfﬁ@wrwntménan&:m@l ammal@n br ot h

oo o S BRob Eat BTG e A BR PP i viro
5ht1§aéf§h5]l0ébﬂvﬁy G}ﬁ§§lzld%%d ihthé ket. NCRs $n DnmJaﬁmhldelélflactlvny of
ods for Dilution Antim crobi

mg@@pppnndss stteéermlaed Bydhemigradilgtion &rey method following the

ﬁéégt ﬁ'ﬁdd ¥ro pg ) e% El{léat%'i (%’&pmfé‘@éng?% C‘ém d&‘F q.fa‘PJ% dé%gﬂ Standards

QNC@US)HS’ hief mdstivigd iis deadribed adjhes NECLM &) dorimertti M7 eAd, Vol.17,
broth are added to wel di | ut

Nes2, dYigtedsnfer Qifution An’umlcroblalr %uscept%b?ﬂytf 8t Yor H.]acterla that

Grow Aerobically--Fourth Edition", which is incorporated herein by reference.

In this method two-fold serial dilutions of drug in cation adjusted Mueller-
Hinton broth are added to wells in microdilution trays. The test organisms are
prepared by adjusting the turbidity of actively growing broth cultures so that the

final concentration of test organism after it is added to the wells is

approximately 5 x 104 CFU/well.

Following inoculation of the microdilution trays, the trays are incubated
at 35 °C for 16-20 hours and then read. The MIC is the lowest concentration of
test compound that completely inhibits growth of the test organism. The
amount of growth in the wells containing the test compound is compared with
the amount of growth in the growth-control wells (no test compound) used in
each tray. As set forth in Table 5, compounds of the present invention were
tested against a variety of pathogenic bacteria resulting in a range of activities

depending on the organism tested.
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prepared by adjusting the turbidity of actively
grow ng broth cultures so that the final

weomweaotepnat i on of test organismafter it is adEI@fﬂUsm06/003657
the wells is 4 approximately 5 x 10 CFU wel | .

{ray RS, MGV ALGSTBimE PGy SoriEobibady °i¥@e Frgfent

read. The MC is the | owesihveptiopntrati on of test
?npound that conpletely inhibits gzowth of the test
apiafy| OFIQQCU%\%W QE4LFB\atrins By Ge andl D are fluoroquinolone-

¢ ‘?Bglgta‘?ﬂ ?ﬁn IEQlei §P§P§{?’fé Mé@u&‘éﬁﬁ?@fﬁ&@%té&k chcgﬂgigsq ifferent
conpo Lmﬁh)stellaﬁdns I@f aau@@@budtsrumsntmngeﬁ tﬁ@dﬁDRﬁeﬁ]@ﬁl E:
5, conpounds of the present invention were tested

agai nst a vari &VP&C%&%QQQHW“E@:AEQWQ@EQ)I ting in

T ange of —activittes—dependng—on—the—ofrgatt-sm
f ested. 121 W) 2006/ 101603 @@I%g)ﬁggoe/ 003657 Tabl e 5.
MC Val ues (g/m ) of Sone s of the Pregent
Bld@Blgardidh| SUAPNYT OGPCCHS guraus [(POAT72 st ai ns
&t D-are— ot O =Yoo e— cal
i sol at ds of StjrepPdcocc?s phe®onilae thaf doit aln
di fferent 5 dongbel | atgns| of yam|no ACI 0.12
Subst i taut 1 ons | g bd1e | QRIR TEGHOH; B pire 0 Cus.
pngurlogl Ja_e‘AI(&h&Qéai ?) Nlj\ll L(gﬁ nL} Tpé)llpt)gl&ggé) ani sm
TAY ?ﬁbd AI:mJ__ E} ﬁ"jo.ﬁ’d 0 ND\ 2 1/_ p URID ‘_TO:DGT .12 3
06102516 4 6N 1+-2025—5—-0-03] ND 1
o008 6003 WBols W5 ol 0@5 710 WP ¢ 898 o 0 12
06_d 0 25 2 8015015 0.6 o[ 5042516 &1 ] 0 0 03 ND
51 &12 11 PMW NDES5N 0812 8 0.5
9 0.5 4 >16 >16 1
10 0.03 ND 0.5 1 0.12
11 0.03 ND 0.5 1 0.12
12 0.12 2 4 4 0.5
189 <0.12 4 2 4 2
76 0.03 2 1 2 0.25
77 0.12 8 16 16 1
80 0.06 0.5 2 1 0.12
205 0.25 2 8 4 0.5
81 0.06 1 2 2 0.25
160 0.06 2 2 1 0.12
183 0.12 ND 2 2 0.25
182 0.06 ND 1 2 0.25
209 0.12 ND 8 16 2
166 0.5 ND 4 4 1
191 0.25 8 8 2 0.5
193 0.12 8 8 2 0.5
194 0.12 2 4 1 0.5
195 0.12 8 8 2 1
196 0.12 ND 4 2 0.5
199 0.06 1 2 1 0.25
206 1 ND 4 4 4
207 1 8 8 2 4
72 0.03 0.25 0.5 0.25 0.12
75 0.12 1 1 1 0.25
213 0.12 ND 2 2 0.5
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wWO206/121683 4 0.5 81 0.06 1 2 2 0.25 160 0. 06 PCRUS2006/003657

0.12 183 0.12 ND 2 2 0.25 182 0.06 ND 1 2 0.25 209

N_--41929 N - D

Q 1L 100 P
103 0305 g 5 3 @& oty Il S LR 1%,
1 1988 12 Nh A 0[5 210d 036 1 224 o[ 28%2ds 1 \D
4 4 421007 1 8 99 4| 9920103 D 2% a5 o[ 2824 1 75
0.12 179l 1 0.250.013|{O.N® ND 22 (.51 12D 9&p
067 532603 PCT/dE2006/M3657 2 214 0.206 NDoB51 0. 25

W 2 t.ﬁ_fgg 25§ 0.[06 9. 12 221 0] 2%5.0579| 0. 06
NP P AT i T T R L A

“““““ 5067 [ ND T’L'T"“ 025 o427

220 0.12 2 4 0.5 0.5

221 0.12 2 4 4 0.5

201 0.12 ND 2 8 0.5

208 0.06 0.25 2 0.25 0.25

73 0.06 0.5 1 0.25 0.12

202 0.5 16 16 8 2

173 0.5 8 16 8 1

70 0.03 ND 0.25 0.25 0.12

69 0.06 ND 1 2 0.25

71 0.03 ND 0.25 0.5 0.12

65 0.03 ND 0.5 1 0.12

14 0.03 2 1 1 0.25

64 0.12 8 2 8 1

163 0.12 4 4 ND 1

185 0.12 16 16 ND 1

59 0.06 8 8 ND 0.5

164 0.12 32 >32 ND 2

172 0.06 32 16 ND 1

211 0.03 4 4 ND 0.5

60 2 ND 16 ND 16

61 0.12 ND 16 ND 1

210 8 16 16 ND >16

62 2 >16 >16 ND 8

204 0.25 0.5 0.5 0.5 0.12

176 0.25 0.5 1 1 0.12

175 0.5 2 2 1 0.25

78 1 2 1 ND 0.25

173 0.06 1 2 2 0.25

203 0.06 0.06 1 0.5 0.12

212 0.06 1 2 2 0.12

177 1 8 >16 >16 4

178 0.5 1 8 4 4

179 0.5 >16 >16 >16 2

180 0.5 ND 8 2 0.5

181 1 ND >16 8 2

247 0.5 ND 8 2 0.5

248 0.5 ND 16 4 2

249 1 ND 16 4 2
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220 0.12 2 4 0.5 0.5 221 0.12 2 4 4 0.5 201 0.12 ND
28 0.5 208 0.06 0.25 2 0.25 0.25 73 0.06 0.5 1 0.25
wWO2®8/10802 0.5 16 16 8 2 173 0.5 8 16 8 1 70POr/0S20062003657
0.25 0.25 0.12 69 0.06 ND1 2 0.25 71 0.03 ND 0.25

g:%nu?}?én 65 U4U§5 g.@ﬁl U.Alqzlh 4 9"“95\&41* 1 0. 25
06 5 4 Boob Wb lo 15 3h G NpE 1% 0 06
32 162D 1211 8503 aMP o8 do »2nol16'ND 6 61
0.12 NB316 ND 10®1o 8 16 16 N§ >16 %2 » 0% >116 ND 8
204 0.2 0.5 (. .@® 5/0.N® [17640.25 G5 | D2.1p 175
0.5 22851 0.25 @8 1/2 2 NO 0.25 [1/360.06 & 2 P 0.25
203 O.é%@ 006 ldj%s D12 IT27Pp 06 1T 2 Z2[0gd [L77 1 8
16—>16—4—174 HBA—A4 170516 F16==16| 2

257 S0 855 5 05 9.061°

258 <4 8 >16 >16 8

261 <0.015 0.06 0.06 0.06 <0.015

259 0.03 0.5 1 0.12 0.06

260 0.03 ND 0.5 0.06 0.06

262 <0.015 ND 1 1 0.25

263 0.03 0.5 1 0.5 0.12

267 0.12 2 2 2 0.5

268 <0.015 0.06 0.12 0.12 0.03

269 <0.015 0.25 0.06 ND 0.03

270 0.06 ND 4 2 0.5

271 <0.015 1 1 1 0.12

272 <0.015 4 0.5 ND 0.5

273 0.03 4 0.5 ND 4

274 0.06 4 1 ND 1

275 0.03 1 1 1 0.12

276 <0.015 0.5 2 4 0.25

277 <0.015 0.25 0.25 0.5 0.03

283 0.25 2 4 8 0.5

285 0.25 ND 8 >16 1

286 4 ND >16 >16 16

289 0.5 ND 1 2 0.25

291 2 ND >16 8 8

292 1 ND >16 16 4

294 2 >16 >16 >16 8

295 0.5 16 16 8 2

297 0.25 16 16 16 1

298 0.25 16 16 8 1

299 0.5 16 >16 2 1

300 0.5 >16 >16 2 2

301 0.12 8 8 8 0.25

302 <0.03 1 <0.5 1 <0.12

303 <0.015 0.25 0.12 0.25 0.03

*ND = not determined
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180 0.5 ND 8 2 0.5 181 1 ND >16 8 2 247 0.5 ND 8 2

0.5 248 0.5 ND 16 4 2 249 1 ND 16 4 2 123 WO
wWQO®611B4603 PCT/ US2006/ 003657 252 0.5 ND 8 4PAT/BSI06/003657

0.25 ND 8 0.5 0.5 251 0.5 ND 16 >2 1 253 0.06 4 >16

@"’%&5 Cﬁéq“%d ND 4 4 0.25 255 0.5 2 4 16 4 256

. ?. 257 0.03 0.5 0.5 0.5 0.06 258 :54 8
>16 > 261 015 259 0. 03
o 3.7 Befmptiog hauRg St Beeotimgdod stttk
:50.015 ND110.25 263 0.03 0.51 0.5 8 12 267 0.12
22205 268 : 0.0150.06 0.12 0.12 0. 23 269
:50.015 0.25 0.06 ND 0.03 270 0.0O6 ND 4 2 0.5 271
70015111012 272 :50 0184 0@ ND@. 5 273 0.03

.40.5ND4 27400641 Dl 75 0403 1{|1 1 0.12
276 :_0.015 0.5 24%(3 5 25 0.5
8.5

0.03 283 0.25 2
e\ )\
)

Rs
wherein:
n is an integer from 1 to 3;
m is an integer from 1 to 3;

z is an integer from 0 {o 3;

R is selected from hydrogen, hydroxy, and alkoxy;

R: is hydrogen;

Rs and R; are independently selected from hydrogen, halogen, amino,
hydroxy, alkoxy, alkylthio, alkyl, alkenyl and alkynyl;

Rs is selected from hydrogen, hydroxy, halogen, alkyl, aryl, alkoxy, cyano,
COzR13, and alkylthio;

R is independently selected from alkyl, hydroxy, alkoxy, alkylthio, alkenyl,
alkynyl, aryl, alkoxyimino, and halogen; or Rs and Rs join o form a 4~ to 7-
membered carbocyclic ring wherein each carbon atom of the ring can be
optionally substituted with Ry2, wherein R,z is selected from the group
consisting of halogen, amino, hydroxy, alkoxy, alkylthio, alkyl, alkenyl,

alkynyl, oxo, alkoxyimino and hydroxyimino;
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285 0.25 ND 8 >16 1 286 4 ND >16 >16 16 289 0.5 ND 1
2 0.25 291 2 ND >16 8 8 292 1 ND >16 16 4 294 2 >16

Woi®oa108 295 0.5 16 16 8 2 297 0.25 16 16 RGI/US2089803657

0.25 16 16 8 1 299 0.5 16 >16 2 1 300 0.5 >16 >16 2

2 o6 By ey i

_ 0.03" *ND = not det'erm ned
124EV‘D 006/,101603 PCT/ US200 /00%657 What is d ai ned
i s:F Ip SSeRgHAOmM N IAURL AR ur e according to
Formula I: (1) RAOORIe". XR (Rs)z(" E _\ N by
R2 \\)n R5 5 Fe(h,erei n: nis an integer froml to 3; m
is an inte m1lto 3; zis an integer fromO to
3; 101R i spgelgcyed from hydrogen, hydroxy, and
al koxy; R2i1§ hydrogen; R3 and R4 are independently
sel ected fronmPaydrogen, hal ogen, amino, hydroxy,
al koxy, al kylthio, alkyl, alkenyl and al kynyl ;

wherein,

q is an integer from 1 to 3;

R; and Rs are each independently selected from hydrogen and alkyl, or Rz
and Rg join to form a 3 to 6 membered carbocyclic ring, or either of R7 or Rs
can be joined independently to either of Rg or R1gto form a heterocyclic ring
containing the nitrogen atom to which Rg or R1g are bonded, wherein

Re and Ry are each independently selected from hydrogen, alkyl, aryl,
arylalkyl, acyl, alkoxycarbonyl, or sulfonyl, or alternatively Rg and Ryo join to
form a heterocyclic ring containing the nitrogen atom to which they are

bonded;

wherein,
q is as defined above;
R~ and Rg are each independently selected from hydrogen and alkyl, or Ry
and Rg join to form a 3- to 6-membered carbocyclic ring, and Ry is selected
from hydrogen, alkyl, acyl, alkoxycarbonyl, or sulfonyl; and

3) alkenyl;
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R5 is selected from hydrogen, hydroxy, hal ogen, alkyl,
aryl, al koxy, cyano, 15 CO2R13, and alkylthio; R6 is
wo paepersadent |y sel ected from al kyl, hydroxy, aP&D¥§2006/003657

al kyl t hi o, al kenyl, alkynyl, aryl, alkoxyimno, and

h I

el B3Ekel 250 AR N T BB B 5 oI frogen,
can

tlonaII stitu with R12, wherein R12
%@Y'e@? ey BYH' 83%@% g@’%%@i@t%’ﬁ@%f hal ogen,
am no, Ydroxy, al koxy, al kyl t hi o, alkyl, alkenyl,
al k)ﬁns; iselasted framk OxgnariNhovherd lf@(dscﬁ(,ya i acloubBsbwad and b is a
2006/ 101603 PCT/ US2006/ 003657 R13 i s hydr ogen, al kyl,

ar ysinglerband; anblaixX lis N, ads & sﬁlﬁ@bﬁtﬁrid%d}bqyﬁ dd_ablé bond and
sel ected fromthe group consisting of:

R gr'ée?%%'a?%%' o N(F) BRI BT Ene PRI %"%‘?‘83@8@?%1) X
e A BhendP s SRR R ot Yt WRovan T SelBetad ke C3 to C6

j oi ned |ndegendently to either of RO or Ro to forma
het &ciRa} 4ripfef hetatoeyaioallsyk nikyhialkenssra Gtnaembered aryl and

which RO or R10 are bonded, wherein RO and R10 are
eac&nG'rmdefrbemtéheie]oasrql;@wovsideﬁ tieah hydr ogen, al kyl ,
aryl, arylalkyl, acyl, al koxycarbonyl, or sulfonyl,

or il ier® H) X 6 89ar@d1¢ B]JQ(B?' fhehORnfe%dTm can ]toin to form a 6-
heterocyclic ring containing the nitrogen atom

Whi Ry %&er&éelﬁ??fﬁ%ogﬁ%mé@ sﬁbstﬁﬁte%i WPesSe br nidfe alkyl

qis as de i ned above;

andIBAPS B0 FatBafH e Y ABeBR ARRer ca car bosyel fc

r| Pa & %(Rn), X lse(|3ee(1:r¥d q{ is N(R1), then Rz and R4 can join to form a
monocyclic or bicyclic heterocyclic ring optionally substituted by one or
more alkyl groups for a corresponding hydrogen atom; or
if Ais C(Ry1), X is C and Y is N(Ry), then Rs and R can join to form a 5-
membered heterocyclic ring optionally substituted by one or more alkyl
groups for a corresponding hydrogen atom;

or an optical isomer, diastereomer or enantiomer thereof; a pharmaceuticaily

acceptable salt, hydrate, or prodrug thereof.

2. The compound of claim 1, wherein A is C(OCHj;), C(OCHF,), CH, CClI,
or N.

3. The compound of claim 1, wherein A is G(Ry1), X is C, Y is N(R;) and

R11 and Ry can join to form a 6-membered heterocyclic ring optionally

127



10

15

20

25

from hydrogen, al kyl, acyl, al koxycarbonyl, or
sul fonyl; and 3) al kenyl; 126 WO 2006/ 101603

wWERIbWEB0O6/ 003657 A is selected from N and C(RILYS2006/003657

wherein R11 is selected from hydrogen, alkyl,

ol ccrdi BT onl b LS ehl @8 (@S opdipgiyarogen

bond and b is a single bond, and if Xis N, ais a
singl 89%%%¥nd and b is a double bond; and 5 Y is
selected fromN(Rl) and C(Rl), with the proviso that
when Y is N(R1), X is Cand when Yis C(Rl), X is N,
wherein R1L is selected fromC3 to C6 cycloalkyl, C4

t 0 46 Thetcamopyuricbef kigim Bl Wéreirmlvkisnl(Re dndrentisrsetbcted from
aryl and a 6-nenbered heteroaryl; provided that if A

i's C(@@%C%ﬂ/cﬁoéfkglg& eXmietnb¥rBYhetérloR cl,@_ﬂn ind R1 can

join to forma 6- menber ed heterocyclic Ting
optionally substituted by one or nore al kyl groups

for a correspondi ng hydrogen atom if Ais C(R11), X
isr?'CzilEins N%F%)’I .thﬁn ang.Rl can jointo forma
nomocy EF COMROUWNS G heVRPEEEIB ¢ ri ng ot i onal 1y
substituted by one or nore alkyl grw,a
correspondi ng hydrogen atom or 15 if [ R11), X
is Cand Yis N(RL), then R2 and R cafjNin'to forma
5- menbered heterocyclic ring optionallyg ({J,)Jbst ituted
by one or nore alkyl groups for a corresi ndi ng
hydrogen atom or an optical isoner, diastereoner or
enantioner thereof; a pharmaceutically acceptable

salt, hydrate, or prodrug thereof. 20 2. The conpound
of claiml1, wherein Ais C(OCH3), C(OCHF2), CH, CC,

or A\ . Of [ Jerein Ads 71 .
% 16 Te gERARERS et 1 R ¥ A B B Lanfe Pl mis 2
6- menbered .heterocyclic ring optionally 127 WD
2006/ 301683 BEHNIES006/ 003687  substi t ut ed by one or
nore al kyl groups for a correspondi ng hydrogen atom
4. The conmpound of claiml1l, wherein Yis N(Rl) and Rl
is selected from
7. The compound of claim 1, wherein z is 0 or Rs is methyl and z is 1.

8. The compound of claim 4, wherein R; and Rg are hydrogen.
9. The compound of claim 7, wherein q is 1.

10.The compound of claim 8, wherein Ry is hydrogen, methyi, or ethyl and

R1o is hydrogen.

11.A compound of claim 1 selected from the group consisting of:
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5 C3 to C6 cycloal kyl or 6-nenbered heterocyclic ring.

5. The conpound of claiml, wherein Eis RB R7 R9-.N
wo- o603 10 6. The conpound of claim 1, wherePOT/Ii51086/403657

and nis 1, mis 2and nis 2, or mis 1 and nis 3.

15 7. The conpound of claim1l, wherein z is 0 or R6 is

methyl and z is ¥. The conpound of cl aim 4

wher ei n

claim?7,

Q%drogen 9. Thepco

T 20 10. The conpdun cl aDhh
drogen, nethyl, aor_et
conpound of &lHai fi 1 Nel edf edNf rom

consi %ﬁng of: 25 1 2096/ 1016%{
/ US2006/ 003657~ O O O O F / FT 1 ~ 1 | NH2 N

P

NRN2 NNNAAFCH OOOOCHz/ | | OHF/ ( OH
| NH2 JCJNNNNH2 ONNNA C CH2CHB 0000 \ | (
OHF/ I | OH Ng NONNNH NN o o

N NH, NT SN N
@ A LT

CHoCHg

O O O O

F
/IIOH : [~ OH

NS
N™ N NH, N N
F g A
F
O O
F F
N NH, N N
Z&X = (MM?ZX
F
O O
F
| OH ] | OH
N NH, N N
4 A
CHs

OMe
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F FA F FOOOOF | OH~li'crOF1 ON\ OWA C F
OO0OO0OO0O F:(Y OH):- FO4 NH2Z NNNH ON N/ Owe~ /
WO®A10B0L] CH3 129 WO 2006/ 101603 PCT/ US2006/ OB 6ES2006/003657
OOOFI OHF/ I OH NH2Z NNNH NN oMA 0" CH2CH3

F 0000 OHF@EH N2 NNN2 NN ' OwA OMe5F

5000 O~ | HJ offf NH2 NN G\NgN
OH l OH
INH, N NH, N N
P OMe A P o\
CHoCHa E

OMe = OMe A

F
} OH
v@w oy

N N N N
HQN\/? Ome \ )
Cl

10
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0" Oz~ CHBFOOOO0O OHF/ I 1
Owve,~Ovw C Cd NH2 10 130 WO 2006
wWEANWEB0D6/ 003657 OOOOF/ | OHF/
NNN AMHN'~-OLAC CO OOOO F
OH NH2 NNNN F4MHNC FA FF O
F/

|1 oH NNNRINN{EEHNOBANC ¢ 00 QO
OHF -~ OH N O OweA F oH
NH; N N N
Z A MeHN"

CPCT/NBER 06003657
I OHF | |

Fal
N
OMe OMe A

Cl Cl
O O O O

Cl E Cl L
O O O O
F F
l OH l OH
N N NH, N N
NN OMe A K{C/ A
Cl Cl
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OCH F op
H2 F OH
WO2006 160D O NH2 | A N H3C OVEPCT/1I$20061603657
compound of cI aim1 having the formula: OO F OH NH2

NN / Owee 133 WD 2006/ 101603 PCT/ US2006/ 003657

12. The corrpoun ofij cl a| m 1 having the fo;rrul a:
/] OH 1 1"

TITI
QZ
Z T
ZZZ
0oz

Z

Cl
N
HaN HoNT Y
F F
O O O (@]

FJ;O N

OH NH, F | OH

HaC Xy N N

11.The compound of claim 1 having the formula:

O O
F
| OH
NH, N N
= OMe A



Cl 13. The conpound of claim11 having the formula: O
OI0 FOH N2 NNC OF, F 15 14. A nethod of

WO e@atldregd a subj ect having a condition caused BET/U82006/003657
cgntri buted to by bacterial infection, which conprises
a ' t eutical
ef ﬁeég;rﬁ\é/g%mﬁﬁa Ozf?"l@ﬁle@ggpmgutﬁg fgrgr@@rgdi ng to yCI aim
1. 15. A method of preventing a subject fromsuffering
froma condition caused 20 byQor c¢pntributed to by
bacterial infection, ich conrisdls adm nistering to

the subject a prophylas al Ay ~eff eghlijve dose of a
compound according to C . :

5 MeHN P OMGA
Cl

13.The compound of claim 1 having the formula:

O O
o ) | OH
NH, N N
y 0 A
Cl F/i
15 14.A method of treating a subject having a condition caused by or

contributed to by bacterial infection, which comprises administering to said
mammal a therapeutically effective amount of the compound according to
Claim 1.
15.A method of preventing a subject from suffering from a condition caused
20 by or contributed to by bacterial infection, which comprises administering to the

subject a prophylactically effective dose of a compound according to Claim 1.
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