WD 2008/ 057585 PCT/ US2007/ 023552 NOVEL COMPOUNDS,

PHARMACEUTI CAL COVPCSI TI ONS  CONTAI NNG SAME, AND
WORMBIODSSOF USE FOR SAVE BACKGROUND OF TAE | NMENUBIONT/823552

Fatty acid synthase Fatty acids have three prinmary

roles in the physiology of cells. First, they are the

bui | di ng bocks of "biol ogi cal nenbranes. Second, fatty

acid derivatives serve as hornones and intracellular

R I, ST ANBAKTEGDSOF DOE TR SAME

triacylglycerols, which are also knowmn 10 as neutral

BACKUROUNB OF THE [NVENTIOR' y enzynes involved in the
fatty acid synthetic pathway, fatty .acid synthase

5 (FAS), G Xéid hG&¢ boxyl ase (ACC), nulic enzyme, and
citrat e&-?asv'%e—p rincipal enzyne, FAS, catalyzes
t he NADPH dependent, condensatj on of the .pr r S
mal onyl -a@a&cgﬁ&‘a‘éﬁc ?ﬁPréﬁﬂytr?)fef)%tg‘ﬁ@éysfl%l?@ggéeﬁlgs.%mt’ they are the
NADPH i s a reducing agent that tgener_al l'y 15 serves l;i\s
buildingebasks efbivkogical membmmesiopesond: fattnacid defyatives s¢rkg as hormones and
reaction cycle of FAS. The other three enzynes (i.e., )
intradQGlar fRdsbehgRZ Third, Anicbfgiatticatas impersamce fiv the peesentripvention, fatty acids
necessary precursors. Qther enzynes, for exanple the
jab Py BlckRt, wWhidhedré Mso known
are S B s e (B )
No. é.3.1.85 and is also known as fatty 20 acid ,
10  asneufgk@lfse, fatty acid |igase, as well as its systematic
name acyl - CoA: mal onyl - CoA C- acyl transf erase, .
(decar bi?ku;rb ars foyr pamanEpZymasmvalyeg m the dat 3fid syphetic pathway, fatty
t hi oester-hydrolysing). There are seven distinct
‘acid ERAYAFRFA SR Rcesl @b A tchtbogtylard (ACC), mmalio enzyuing, and higrafengase. The
catal yzed synthesis of fatty acids: acetyl

pﬁntgié%{%m%e , cHBly28Yihe NADPRCIpBSRt EtidandsbR8E e precursors

ondénsing enzyne), beta-ketoacyl

LS50 e 4 SR g oo ey

t hi oesterase. (Wakil, S, J., Biochemstry, 28:
15 servasmdba s30T Sleeyon deror sbEHAQRS o BEdeHzY U of BS e other three
form FAS. Although the FAS catal yzed synthesis of .
enzyinmdst(i/e. AACAS miadic shzymhe and nittatﬂ/\le'aseg produtesthg necessany paesursors. Other
for exanple, and in higher organi snms, humans for
enzyRNA R @xarhPIR ke GHz§mes (it bridasd WADPH, are also involved in fatty acid
synthesis.
FAS has an Enzyme Commission (E.C.) No. 2.3.1.85 and is also known as fatty
20  acid synthase, fatty acid ligase, as well as its systematic name acyl-CoA:malonyl-CoA C-
acyltransferase (decarboxylating, oxoacyl- and enoyl-reducing and thioester-hydrolysing). There
are seven distinct enzymes — or catalytic domains - involved in the FAS catalyzed synthesis of

fatty acids: acetyl transacylase, malony! transacylase, beta-ketoacyl synthetase (condensing

enzyme), beta-ketoacyl reductase, beta-hydroxyacyl dehydrase, enoyl reductase, and
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5 differences. In bacteria, the seven enzymatic
reactions are carried out by seven separate
w@eogpesss des that are non-associ ated. Thi s i SPCT/US2007/023552
classified as Type Il FAS. In contrast, the enzymatic
reactions in mycobacteria, yeast and humans are
carried out by nultifunctional polypeptides. For
exanpl e, yeast have a conpl ex conposed of two separate
: epihgh G [ n LI
thiocBRLAT-PULEES, 1A BRERRiS, THER30. DR R MR Tr e buzymes
ol ypent, These are classified as Type | FAS. FAS
tOgeégﬁrfﬁyE‘P?dﬁg Vari ous conpounds have been shown to
inhibit fatty acid synthase (FAS). FAS inhibitors can
be | denAltbmé thy FAISecawéyzedtsyntbesmomﬁpeud@llﬂsumlmbower organisms,
the enzymatic activity of purified FAS. FAS activity

such @8 fobexangsie wad ibkighensryinisigs, tHﬁﬁlahQﬂﬁfeﬂﬂﬁpFeJ hBreQire some important
r adi ol abel ed 15 precursor (i.e., acetyl CoA or

diffefIRkANYh HaBia thE &v@ ﬁé&n?a@cqéac‘ﬁ(m?é‘r carried gut b}é seven separate

spectropho tomstrl ca y measuri ng the oxi

polyRéAgE: ke op Bhsopiioh, (43 SeLsSBoL i PP AT, 1B Ebigrest he

2 WO 20(_)8/ 057585 PCT/ US2007/ 023552 Table 1 . )
enzymafie eegetionstin mycphantesia, yeast @id umearsaps earsedputyemplsifunctional

Acid Synthesis Pathway Inhibitors of Fatty Acid
polypmptidesa sfeor Ex@mgliepy easvipave panaiptexcaintostd of twiol sap@atesolypeptides

reagent (5,5'-dithiobis(2-nitrobenzoic phenylcerulenin

wher@gd ﬂ)myéaﬁmémﬂﬁ'aaa RORGR, aft sévkn: 16 i%&@?r‘éré%bﬂe@i)\ﬁ} bfg gﬁﬁghe

ni cotinate | odoacétate 232 enyl ar si neox

il TRBARTIRBRRRIBIEAS 5= & 1, it

carboxyl ate (POCA).and its CoA derivative
t hi ol acEASBRIBILOES hoxyf or ni ¢ anhydride Inhibitors for
citrate lyase Inhibitors for malic enzyne (-)
hydr oxy¥atiowstcempenndsizzve besn shoxarto 3ntdbit faifyyacidlsymthase (FAS). FAS
adeni ne
inhibitors can be identified by the ability of a compound to inhibit the enzymatic activity of

purified FAS. FAS activity can be assayed by measuring the incorporation of radiolabeled
precursor (i.e., acetyl CoA or malonyl-CoA) into fatty acids or by spectrophotometrically

measuring the oxidation of NADPH. (Dils, et al., Methods Enzymol., 35:74-83).

—Table-1;set-forth-below; lists-several-FAS-inhibitors:



di nucl eoti de phosphate S-carboxynet hyl - CoA

5,5"-dithiobis(2-nitrobenzoic acid) radicicol
w@20vgas8y mer curi benzoate N-ethyl mal ei m de  orel/y52007/023552

thiol esters such as S-oxalyl gl utathione gossypol

phenyl gl yoxal 2, 3-but anedi one bronopyruvate

pregnenol one Inhibitors for al hTyl CoA carboxyl ase

set hoxydi m 9-decenyl - | - pent enedi oi ¢ acid hal oxyfop
and its CoA ester decanyl -2-pentenedioic acid
di cl of op and its CoA ester decenyl-I|-pentenedioic acid

cl ethodi m (S)-i buprof enyl - CoA al | oxydi m

L e of Al O A +r|‘Fr\_nJ|_||:L-l¢‘Fr1p ﬁnr*l |fe CoA-

jes{ elrmﬂéi gf?b?l cw;gi d ZUZLID mscopr opdal apon
o (Rte Es ?‘uvc %ﬁnj‘b ?39’(%{ ”l%e%ﬁgvglgscoﬁﬂ f‘iatta Agid E\)lntheg Itl \? te
befa, pe -Tetranet nyl nexagecaneuror ¢ ac

ThifeT utarate ﬁD(J
ﬁ“?fg:ﬁ;“;ﬁ’ga gfﬁ';3a_‘z[?t_l:ﬁ%gaC| d free-Qp@not hi oester of -beta,
EllmaR€fegbeR (3,5 Rithiobistoniobetbid Ut YinklyladgRpsi ne cyclic 3', S -

acid)EiTIMBh - subst i t ut ed hexadecafedpel ¢ acid rmnophosphat €
4-(4'-chivEdbbrzAoxHheny? niedingle (MODy I yibdggeearrosi ne cyclic 3", 5" -

23231 pha- cyano- 4- hydr oxyci nnammﬁyarsimmdaphosphate
4-(4"-QBlofahergyloyybbepzad adidédBbut y| ) pefostam CoA derivative of
2(5(4‘511 TP@FWHPR!WP 2-2. fur0| cmglittity dr oxyner cur i benzoat e

tWBFAb%‘F’éFS? Ay atiNg , ozﬂualaﬁm)ymyl ‘adenosi ne cyclic
eﬂ‘°"3§°’m5’anh % 7, 8- tetrachl orodi benzo- p- di oxi n

Q—

,.__._....n;g.p}g.phgs [?hat‘l
Inhibitors for citrate Tyase Inhibitors for malic enzyme
(-) hydroxycitrate periodate-oxidized 3-aminopyridine adenine
dinucleotide phosphate
S-carboxymethyl-CoA 5,5'-dithiobis(2-nitrobenzoic acid)
radicicol p-hydroxymercuribenzoate
N-ethylmaleimide
oxaly] thiol esters such as S-oxalylglutathione
gossypol
phenylglyoxal
2,3-butanedione
bromopyruvate
pregnenolone
Inhibitors for alkynyl CoA carboxylase
sethoxydim 9-decenyl-1-pentenedioic acid
haloxyfop and its CoA ester decanyl-2-pentenedioic acid
diclofop and its CoA ester decanyl-1-pentenedioic acid
clethodim (S)-ibuprofenyl-CoA
alloxydim (R)-ibuprofeny!-CoA
trifop’ fluazifop and its CoA ester
clofibric acid clofop
2,4-D-mecopropdalapon S-(tetradecycloxy)-2-furoic acid .
2-alkyl ghitarate beta, beta'-tetramethylhexadecanedioic acid
2-tetradecanylglutarate (TDG) tratkoxydim
2-octylglutaric acid free.or monothioester of beta, beta prime-- -
N6,02-dibutyryl adenosine cyclic 3°,5'- methyl-substituted hexadecanedioic acid
monophosphate (MEDICA 16)
N2,02-dibutyry] guanosine cyclic 3',5'- alpha-cyano-4-hydroxycinnamate
monophosphate ~ S-(4-bromo-2,3-dioxobutyl)-CoA
CoA derivative of 5-(tetradecyloxy)-2-furoic p-hydroxymercuribenzoate (PHMB)
acid (TOFA) N6,02-dibutyry! adenosine cyclic 3',5'-
2,3,7,8-tetrachlorodibenzo-p-dioxin monophosphate
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3 WO 2008/ 057585 PCT/ US2007/ 023552 O the four
enzynes in the fatty acid synthetic pathway, FAS is

wo b@spsBsserred target for inhibition because i PCHUS®07/023552
only within the pathway to fatty acids, while the
other three enzynes are inplicated in other cellular
functions. Therefore, inhibition of one of the other
three enzynes is nore likely to affect nornmal cells.

O the ofiRFo@vhryRES I the By £7T fynfdtie gathb\aéymﬁs is the preferred
the step catal yzed by the condensi ng enzyme (i.e

e A A DO L A e
reduce OL %g&ﬁgg%ng glch h]ﬁJSI %r,e ond qsi):qrz)%meotherﬂuee

terns of _structure and function. The actlve site of ‘
enzymigeisquorgdikelyrig afleetnremabeellai O the sevén énzamatiy steps oasried out by FAS,
thiol, which is the target of antilipidemc reagents,
the s&p@blta@@ed by thecooadgdséng dnzgme e, PhetPket6 &I kﬁ:ﬂhétase)—gnd the enoyl

Preferred |nh|b|tors of the condensi ng enzyne i ncl ude

redu&f.éé"qq e bédidhe ﬁfos?éb%ﬂﬁ@l: qgf‘ﬁ&bxéo%%ﬁ% ¢ o stop fatty acid

at | ng agents OXI dant s reagents ca

nde dISU| The ndi n ocket of
synttiie TS Cdiening cRgmeof B E%%nc Siplentis wIGpEGEt eﬂﬁe& in terms of
r|nC| , a reagent containing the sidechain diene
struc @mp whiecaetizg bithof the condensing enzyma eontaing oeritical cysteine
anlons could be a good inhibitor of the condensing

thiol ewlrighris th€eargdtfiantiligiderhic2Eagesfs) su%h%s Sopesantpl®the ihhiftor cerulenin.
dodecadi enoyl ami de] is an exanpl e: O NH2 (ONO)

Cer ul enpRELQRNGhEBHSY of 't}ﬁ%nfléhsldgee e%y\%d% -fifpe of chemical

thiol group in the active site e con enS|n

comfo%é%c?%dﬁ gl {aﬁﬁ'ﬁ g%%“ nRRs fits qn%ag%e\ﬁ gag%H Prf uncharé/omg disulphide
105: 751-755, 1989). VWhile cerul enin has been noted to

exc ﬁt&ss&f‘s latiwerpoaﬁtloe? thej eazyme peafers Jonggheing £, Ecdignes; n
m croorgani sns whi ch may not be rel evant nodel s of
human clal princ{pal, @ reagentitontaihing nhedidevhaineli¢rerant a group which exhibits
synthesis in fungi, QOmra (1976), Bacteriol. Rev.,

i .
reactégt?gvgﬂt %tﬂﬂgte anong lc@illﬂ 'bISE lé Soﬁegl%ﬁoﬁifd%tzog ﬁ)iesc%)nﬂéhs Cgr é&gﬁe.a Cerulenin

[(2&@%%3?9%5@045%%% ?éﬁ%ﬁé%’%é SRR BRI 2 Ty

protease at 5 ng/m, Wélllng,

/\/\/\/\H/A\H/NHZ

o) O

Cerulenin covalently binds to the critical cysteine thiol group in the active site of the condensing
enzyme of fatty acid synthase, inactiv‘ating this key enzymatic step (Funabashi, et al., J.
Biochem., 105:751-755, 1989). While cerulenin has been noted to possess other activities, these
either occur in microorganisms which may not be relevant models of human cells (e.g.,
inhibition of cholesterol synthesis in fungi, Omura (1976), Bacteriol. Rev., 40:681-697; or

diminished RNA synthesis in viruses, Perez, et al. (1991), FEBS, 280: 129-133), occur at a
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et al. (1990), FEBS, 261:373-377) or may be the direct
result of the inhibition of endogenous fatty acid

W@ usloes8s (i nhibition of antigen processi ng i PCBUS2007/023552
| ynphocyt es and macrophages, Falo, et al. (1987), J.
| mmunol ., 139:3918-3923). Sone data suggest that
cerul enin does not specifically 5 inhibit '
nmyri stoyl ation of proteins (Sinon, et al., J. Biol.

hi | .
substlglr;tﬁilﬂgi 1%1%‘?33 ﬁ%&n@&ﬁﬂaﬂoﬁ?@ﬁ&bm g%‘f%g@l W@t&ﬁat 5 mg/nil, Moelling,

are disclosed In t ent

ot al (45 RERS. T 070D o B #beci" Lyt PERE PRUBRER oF ndogenous

synt hase, citrate |yase, acetyl CoA _carboxylase, and

fatty peifisynthesis fiphibt Antigen praeasting iR 1¥‘¢B‘Pﬁ5dg95@f1d mpcrophages, Falo, et
Bi ochi m Bi ophys. Act 921:595-598 10 1987; Onura el.

al. (1887), J. Imndurtol bi 30:8 2k8-3%23) Raimel it Bs1p@ 88 that eemiéniedoes not specifically
Triacsin C (sonetinmes termed W5-1228A), a naturally

inhibRGRWistdVIAH AL préRMsIIMAE LASS JI Bidl. I0HeRY , 263 92h.- 39@16\1992)
product” of Streptorryces sp. SK-1894. 'I’he chem cal

ot fzucauge?e?iq Binfishs ofe E%%%’&{a{rzx gfnée %q&t No, 5,614,551 , the

eca rreny

0
disclgq%lflg ng 'vy 2 A) | equrI byg{nlg%ge@% ml éré[/x}eqrea go qndﬁho?égfs fatty acid

acyl CoA-synt het ase by a mechani smwhich is 15
synthaseypétate lyase, wedtil C@Anganbbaylase‘ and snabic ewrymel nhi bi tion of
acyl - CoA synthetase is toxic to animal cells. Tonobda

et al. Ta—lﬁﬂ@ﬁﬁldedolle%ules (PomBdDit.. al%é‘ﬂbrﬁ%m%ﬁ% A8 921:595-598

1991) teaches that acsin C causes grow
987, e 1 %ﬁﬁiogirc%m%'h%ﬁ‘u%&%d@%@?i@%ﬂ?‘% Eefitcs e

a el. further t aches that
WS- &%ﬁr@ge% Baturaly ogEnE Ry Colk e [eabiier, M s gproduct of
inhibition of the enzyne has |ethal effects. 20 A
Strepitemydey spSkcd b (g shemical structure of Triacsin C is 1-hydroxy-3-(E, E, E-2'4',7'-
(gamma- subst it ut ed- al pha- net hyl ene- bet a- car boxy-

undeg@riviylidine) hod-Rfé. MRSin Teaubes 0% bdibitibm ot kablivéldc$RCoA synthetase at
No. 5,981,575 (the dlsclosure of whi ch is hereby

8.7 MY pﬂéﬁo%q%@}ﬂgrﬁflfc@ﬁln& il f)fnﬂét%e% 38nechanism which is

syn esi s it growth o I ce i'nduce

comp R pilidoRe oS f%w”%a%aﬂa?@a i o8] ShR DL oxic to animal

PCT/ US2007/ 023552 over_the natur aI roduct cerul enin L
cellsf Bemodaetabddomedaply al-,cJaBminGheqx.l%ﬁ‘St‘f?é9—48é9,rﬂ<9t9lbtm@is hat Triacsin
the highly reactive epoxide group of cerulenin, [2]
C cahdes grawth ishibition imRelji sellet!1e0 0, and leave alsodeeh lsown fo3hhibit growth of
they can be produced by a two-step synthetic reaction

Veroazﬂﬁ HdK éel?saTanlSdﬂ) E0GUGthet ﬂ:a&%’s%t AANEIA SHisthetadt/id §.§s€1mal in

hey are easi |l ytrltlated I gh specific activit
ynalﬁéﬁﬁh Phiiigr e %99% W BB e {hare fatty
aci d syntth ity olf rc];gxlngéntmd’s (gamma-subsntuted-alpha-methylene-beta-carboxy-
gamma-butyrolactones) has been shown in U.S. Patent No. 5,981,575 (the disclosure of which is
hereby incorporated by reference) to inhibit fatty acid synthesis, iﬁhibit growth of tumor cells,

and induce weight loss. The compounds disclosed in the ‘575 Patent have several advantages
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described in the "575 Patent, as is their use as a
nmeans to treat tunor cells expressing FAS, and their
WaQIs®sas7s8s means to reduce body wei ght. The ~57BCREs®EN1/023552

al so discloses the use of any fatty acid synthase

inhibitors to systematically reduce adi pocyte nmass

(adi pocyte cell nunber or size) as a nmeans to reduce
body weight. 10 The primary sites for fatty acid

over ﬁ%%ﬁfﬁlp‘rodd&t BérﬁFenﬁﬁBr hié?@%ﬁu 2@1{&&@&54 MS theyS@not contain the highly

Roncari , . Biochem, 1- 230 74; Triscari
I
i L eS80 Ao,
e SE ISR PSS RoS A s Bt e,

Sci. Mdl. Med. 46:469-79). 15 Inhibitors of fatty
and [4}thdy m;uaamk;strmam tarighnspecidiviagtivitygion b@cm%amdrphaa@acologwal

originally isolated as a potential antifungal

analy38. | THeQivhthebik @Fﬂﬁ?ﬁmﬁ%ﬂd@b@obﬁd&‘; hith ate falnrl aokRinsynthase inhibitors, is
y

caerul ens. Structurall cerul eni n has been
rAGH S
as a means to trea or cells ex ress FAS, and
descrf RIS Pl aﬁ%s%iasenans s 0 treaf tumor cells expressing

eul%%gsgq p}:%q‘} tgf;# éﬁg} ors 559 E’ tl):g eﬂﬁo glscaoses tﬁe use of any fatty
bet a- ket oacyl - ACP synt hase the 20 condensi ng enZ){l
acid syndhdse ethilitors tmysmydtmdu@ agipocytetnyass €adipocyte cell number or size)
Cerul enin has been categorized as an antifungal,
asaﬁeaﬂg&médmagady]%lgﬁanm da and Saccharonyces sp. In
addition, sone in vitro activity has been shown

agai nst |
”8 o Io bz c?g? FﬁmgépstlﬁE igsh fatty i %&ﬁﬁﬁ mi8@8nd humans are the liver (see

ough no fvity was found agai nst

ron RS S PRI L k5 07

i nhibitors and cerulenin in particular has not bg@@
Barakoicft abit K9 1 alietabolistps 41 28b3), instating snanysary plandiks ppson, et al.,

or other infectious eucaryotic pathogens such as
PediftpcRu¥nA9sI30sl 46at 985 )iand adipasedisaud @dddnck, etl. aE9d¢ Clim Sci. Mol. Med,,
sp., Trichononas vaginalis, Cryptosporidi um
46:486yppnosoma, ~ Lei shmania, and Schi stosoma. 5
I'nfectious diseases whi ch are particularly susceptible
totrea1i > ts|n
ext er naf o—ani mal .

Ext er nal | y accessi bl e sur&aces i ncl ud alge%ahjrfﬁ}%:es

that mafeBdeniaXean oaempln el fecl 254 RAtertiah iofic from the
cutting or puncturing the skin), including the skin
cultwrabfal of Cepfailésporiumrsertdertsr Stmecturallyi cerulesin basdgen characterized as
covering nasal, oral, gastrointestinal, or urogenital
(2R,§.S’)tép‘é§‘{?3koﬁﬁ¢,lgiﬁa@,ﬁﬁﬁyd@déﬁiﬁbﬁ@@cid smide. s miebkanism of action has been
shown to be inhibition, through irreversible binding, of beta-ketoacyl-ACP synthase, the
condensing enzyme required for the biosynthesis of fatty acids. Cerulenin has been categorized
as an antifungal, primarily against Candida and Saccharomyces sp. In addition, some in vitro

activity has been shown against some bacteria, actinomycetes, and mycobacteria, although no

activity was found against Mycobacterium tuberculosis. The activity of fatty acid synthesis
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10 al veol ar sacs. Susceptible diseases include: (1)

cut aneous nycoses or tineas, especially if caused by
wob@sosT3eF um Tri chophyton, Epi der mophyt on, orPCT/US2007/023552

Mucocut aneous candidiasis; (2) nucotic Kkeratitis,

especially if caused by Aspergillus, Fusarium or

Candi da; (3) anoebic keratitis, especially if caused

by Acant hanoeba; (4) gastrointestinal disease,

inhib@SR8Ad 8brulenid m;]@avé&waxhﬁs n&t REA efalhBDhdAnst BRIt6/TAR0h as
Cryptosporidi u M crosporidium or Candi da (nost

comonl y..i n I, oconpr.on. se [ : ,
Tovof SRR Rpr O QRer EREOR SERRIPUT Peln Pl Riebles Arglonauriygorini,
. albicans or Trjchononas vagi nalis; and (6) pul nonary :
Giarqjp danaldia, Plasnodinr 58, Trichomogay vaginalisy € oypiesperidiwn. Trypanosoma,
tubercul osis, Aspergillus, or Pneunocystis carinii.
Leishmati; and Sehisrogzame.sns t hat are  susceptible to
treatment with fatty acid synthesis inhibitors include

My cobaghfictibii disdRECWhieR bfe part®RiREB/ siksteptiBlel tbitRRhimet B@ diseases
resistant strains, and protozoa such as Toxoplasma. 20

. n .

which Ba€ PRI ehedftbit ALAHIS shificet oP GefinUA BB, Bty

coupounds adm ni stered to a patien st not he ,
acce%ﬁ% cesgrrlude all suares gt e asgbedy pof-guvpsive means (without

m crobial cells. Accordingly, it is beneficial to
cuttingairgancturing et skir), imhxiingtgg skin gurfanedtsolfi muensimembifanese such as those

target mcrobial cells. 7 WD 2008/ 057585 -
covefitgnddax Ofhl/ 335t stifM ke it O dnttalduefabdy, and pdidosamtbuefaces, such as the

are dependent on their own endogenously synthesi zed
fat : L y e _
aveclfysho, Sficptble g ENRRERRGRY I chtabéihsplylofes ot (HRRY BonBlly i caused
nd by the fact thal exogenousl dded fatty agjgds.c .
by Matﬁ’ Bpecm ’Bﬁt#@%’ ”%’E?J”g"%ﬁt]‘?’fﬁ%”’f’ﬁ%‘g@ cﬁf’é’ (o)) fsa&r)] mucotic
cells from FAS inhibitors. Therefore,hggents which 5
keratjfiseespacialy ificdanssddyotspergillns, Husarinbor Corndida|(B) amgebiekeratitis,
used to treat infections. In eukaryotes, fatty acids
espedidlly ISy aisee by zedniumbyRE (4) fadGoiutstigal divaseyBspeciallg if caused by
acetyl CoA, malonyl CoA and NADPH Thus, other
Giar A e Y o RSB o i R o commonly in
.__thus be inmport.ant .in, mcraobes & hat depe .
i BRSOy S G VAL OB L Pt SFOCY AR g byyCandida
_the expression or activity of any of these enzynes
albicgps or Brighogtona veginglishawst (&) pulmAnaiodisense,cspecsallyif caused by
dependent upon endogenously synthesized fatty acid.
Mycobwetepiuactubercolosiby pspekgitsS od Phéenaxystls caainiiolifectious organisms that are
organi sms. For exanple, in the fungus S. cerevisiae

suscdpfiBleRb AdHhcht IR BEF Qﬁmsf?ﬁhi@s'iyul\\dﬁlﬁtﬁfstiﬁélﬁd@N@cé‘Ea%&rrﬁ{nﬁtubercul osis,

esterified to coenzyme-A In cobact eri um smegnati s,
espedilify ALREYY it AeistRf aftlsCthd RblokofSlc £530x b
Any compound that inhibits fatty acid synthesis may be used to inhibit microbial
cell growth. However, compounds administered to a patient must not be equally toxic to both

patient and the target microbial cells. Accordingly, it is beneficial to select inhibitors that only,

or predominantly, affect target microbial cells.
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ranging in length from16 to 24 carbons. These I|ipids

are often further processed to fulfill the 15 cells
woewd/ 05385 vari ous |ipid conponents. | nhibitionPOf/UREY7/023552

steps in down-stream processing or utilization of

fatty acids may be expected to inhibit cell function,

whet her the cell depends on endogenous fatty acid or

utilizes fatty acid supplied fromoutside the cell,

and so LA - 4 SR
oo So PRl PR AR SN B, Y el

depe on _endegenousf at Ci . e [
syntSER [ SGTOVLE RIS Ten K8t s SRUSH Y e Hac Pas
. ..acid synthesis inhibitor to such m crohes es them
inhibfgFseare, greyyth infubitasy apth by the; fast tﬁ@} CKABEDOHELY Péd@”?fl;ﬁy acids can protect
down-stream fatty acid processing and/or utilization.
normiBkbpatientceadls buhnet thesaanigybiah delisfrerh FAS inhibitbrsa Thetefgre, agents which
acid synthesis inhibitor in conbination with one or

preveR s enthédl &F fafdy Gcifd bfieren il Bb@ RStréat infedtiodls. In e otes, fatty
bi osynt hesi s and/ or" 8 WD 2008/ 057585 PCT/ US2007/ 023552

Ut b i I RV 1.Cir O] I
acids ik b RRISIAR Y ype T PASCIIREEY sOU Bl a0 O Hhalbiyt Gpa and
Preferred conbi nati ons i nclude, an inhibitor .of FAS and
NADREL: Thuscather enaymes wm, cap, e qse3bStggtes o tsRAag My als0 effect the
MAS. \Wen it has been determned that a mamual is
rate ofifhtty bad sywthesicaid thusbe mpostagtinirsierobss that dépead pn endegenously
Type | FAS, or if FAS has been found in a biol ogical

syntHeksizkdl fAfyQiFid Iiabition bf tHeRKpreREIONB activith 3 kel tiese dpgymes will effect
treated by adm nistering a fatty acid synthesis

i . .
exovlt e bk bbbt e gk hppd BRGSOy S7BRgiard fatty acid
describ in, US._ Pa 0. 5,759,837, the .

di scl osiﬁ%l”@ldu fJWPFiﬁ%r‘g 61 YERIOHS OngasiF sy For example, in the
reference. That 10 application does not describe or
fungus § olerryiésiamipe produks azoprsdeminstedy palmitgtecend stearate extyrified to
cl ass of conpounds which can act as FAS inhibitors is
coendyrael I8 dhicabdtferidd SmMédnaR [ the priductl s barsrated fatty adid €loA esters
is hereby incorporated by reference. That application

rangg:%% lerp® £ORSE tb llzg c%fboﬁé.sﬁu!eeéﬁgia@ YreQffieh Fertie? gﬁﬁgwﬁgéa to fulfill the

al ne erein. ummary of the Invention

nc:I a&z of .con{l)ognds has,k been di scovered which has a
cells ngpdt Jqryvagpus g cOMBORSNS, ||y val uabl e properties, eg.

FAS-i nhi bition, and anti-cancer and anti-m cy.obi al )
pr oper t irsbition of key steps in down-stream processing or utilization of fatty acids may

be expected to inhibit cell function, whether the cell depends on endogenous fatty acid or utilizes
fatty acid supplied from outside the cell, and so inhibitors of these down-stream steps may not be
sufficiently selective for microbial cells that depend on endogenous fatty acid. However, it has
been discovered that administration of Type I fatty acid synthesis inhibitor to such microbes
makes them more sensitive to inhibition by inhibitors of down-stream fatty acid processing
and/or utilization. Because of this synergy, administration of a fatty acid synthesis inhibitor in

combination with one or more inhibitors of down-stream steps in lipid biosynthesis and/or
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It is an object of this invention to provide a nethod
of inducing weight loss in 20 aninmals and humans by
wa@diws/ss8Eri ng a pharmaceutical conposition coP@I/USiongyo023552

a pharmaceutical diluent and a conpound of formula I.

9 WO 2008/ 057585 PCT/ US2007/ 023552 It is a further

object of the invention to provide a nethod of

inhibiting fatty acid synthase activity in humans or
utilizatvnwilisseliti eelrafib & trgiciobial delidwhnndepend o endogempuslyi synthesized fatty

conpri sing a pharmaceutical diluent and a conpound of

acid. i’?erféﬁ’éégcolmblﬁit ons 119: ddarhhekinas &@A@M %rl C%)A%lb&&lés@ or FAS

hod o treating cancer ani mal s and
b ni stering a phar maceutl cal conposi tion
aﬂdae&ﬁﬁ%‘ﬁé@gg] phar maceutical diluent and a conpound of
formula I. It is still a further Obj ect 0
i nvent i When & has beandistesminediibat agn ﬁ@‘a @cellsofanorgamsm
growm h of cancer cells in ani mals and humans by
whiclexpredsed BypelgF AS jurdf FAS dias beanl foomdinasbivlogival ﬂmdﬁram apgtient, the
a pharmaceutical diluent and a conpound of fornula I.
mamﬂ'xgl ot patienBmybé BEfte LBy S&hmﬁteﬁd@ SfattP ¥&ia siethedi ©iniior @Rat No.
met'hod of 1 nhibiting growth i nvasi ve m crobi al

56142%3 by adm ni stering a phar maceutl cal conposition’
’ Tising a pharnmaceutical diluent and a conpound of

formula |. Brief Description.of the awi ngs 15 Fl 1 .
show syﬁ%ﬁpfgwgrsﬁ%m&%@%w&ﬁ%?‘ S7ie 18 Geschibed in USS.
internedi ates pertinent to the invention. FIG 2

Paterst INowS, 759 89 i the tlisclosurk effevhiclr is ireseby incarpooatpb b tefensdes: That
the invention. Detailed Description of the Invention

appliéfichNReS AIRRUAHR RididchRe ARy 8Pib @BmpaindidiRIRBAheRidY

conventional neans. The synthesis of a nunber of the

compoungg | 3. AFSGEIR ds"{,‘hl%{,‘ %@'a?i:ﬁgeSI pﬁor‘é‘?mg&iaﬁe%mwo

may be trea cancer
or mcrobially-based. inf ons. 20 8/ 057
20041852 Ut diselofme of Wi &;@ ip 8 Wgﬁqpogar‘.e referente, 5[2# application does

conmpounds having the follow ng general formula:
not describe or disclose any of the compounds claimed herein.

Summary of the Invention

A new class of compounds has been discovered which has a variety of
therapeutically valuable properties, eg. FAS-inhibition, and anti-cancer and anti-microbial
properties.

It is an object of this invention to provide a method of inducing weight loss in
animals and humans by administering a pharmaceutical composition comprising a

pharmaceutical diluent and a compound of formula I.
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ORL S~RA RBR 5 wherein: R = H C-C20 al kyl,

cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl,
weyasorsshyl , - OCH3, -0OC(O CH3 or -0OC(O CF3 RPCEHUS2007/023552

-OCH2C( O NHNH- R5, where R5 is (a) phenyl, optionally

substituted wth one or nore of hal ogen, C -Cs al kyl,

10 optionally substituted wth hal ogen, -CH -0OR6,

where R6 is Cl-C8 alkyl, optionally substituted with

hal ogeny; rfin(tﬂ fect PhvettiBy fd S¥Vide aRbdtRoRot inhibiting fatty acid
substi?tultsg vmatrﬁ)%fwec f the v C%G,l\e/vh i g fatty

al ogen, -OH, - ere R6 is
Cl - | kyl . optiagnall £ ] i : "
synthiey e Ui ok SRR oL TSR Al Rl EBmpition
of iniidazole, thiazold, 15 benzij da ohe,
compriging gpiapnaceutieh silpent 2pd a comppynd ofifermyla Loz o e, and

am not hi azole; or (d) -C(OR7, where R7 is a Cl-C20 .
al kyl , Itiscd faethérydbjech bk this/inyentiopl to peawdesd mgthod @f treating cancer 1n
al kylaryl, or a heterocycle selected fromthe group
anim@@ Bd Rl B adeMhist¥ing al phafiadcelifical céhpesitdrecomprising a
enzi m di zol’e, benzoxazol e, benzthi azole, tetrazole,

triazol a i N [ : d 20 R3 and R4, the
phang%lcﬁﬂé%# ﬁHP?"?gP@hwtw&&’%%c n%‘tdﬁg'r, are Cl-C20 al kyl,
cycl oal kyl, al kenyl, .aryl, . arylal kyl, or al kyl gryl ; .

11 Vo dopeiilsisabensbisaiesiiyinyéanad piavids pmetiogf gfsventing the
that when R is -H -0OCH3, or -0C(OCF3 and R3 is .
growth THANTEIdBlls infrmim &R ahd huwans ly adniisteongpPHAFNIYE utiGH ep@position

R5 is -p-C6H4ACL, -C(OCH3, or O It should be

com ﬁ'@é}%&?ﬁaédﬂﬁbal difeR AAgR! dosfioltd of foemidatio- t aut omeri c

formof the 5 foregoing conmpounds is also included in

forml %t ks a further object of this invention to provide a method of inhibiting growth of
invasive microbial cells by administering a pharmaceutical composition comprising a

pharmaceutical diluent and a compound of formula L.

Brief Description of the Drawings

FIG. 1 show synthentic schemes for making compounds and intermediates
pertinent to the invention.

FIG. 2 shows a synthetic scheme for making a compound under the invention.

Detailed Description of the Invention

The compounds of the invention can be prepared by conventional meauns. The
synthesis of a number of the compounds is described in the examples. The compounds may be

useful for the treatment of obesity, cancer, or microbially-based infections.

10



In a preferred enbodinent, R is H |In another
preferred enbodinent R5 is O -Clo al kyl, cycl oal kyl,

wa@bdosyisss aryl, arylal kyl, or alkylaryl. |In apoO/ngsr007/023552
preferred enbodinent, R3is -Hor - CH3. 10 In
anot her preferred enbodinment, R4 is n-C6-Cg alkyl. In

anot her preferred enbodi nent, R6 is Cl-Cl10 al kyl .
Anot her enbodi nent of this invention is a

phar macgut i cal ..conposition .co | Sj . :
bhar macett PEEPiERT A be L Erist s Ra Rt haying the follpwing general
The conpositions of the present invention can be

f01’1111531@%3sented for adm nistration to 15 humans and ot her
animals in unit dosage fornms, such as tablets,
capsules, pills, powders, gr@nules, sterile
parenteral solutions or suspefsions, oral solutions or
suspensions, oil in water é. r in oil emulsions
cont ai ni ng suitable quantit es/ f the conpound,
suppositories and in fly#4 ensi ons or sol utions.
As used in this specificati terns
"“pharmaceutical diluent” a armaceuti ca
carrier," have the sane nmeaning. For ora
admi ni stration, either solid d&r 20 fluid unit dosage
fornms can be prepared. For preparing solid

5  whefefiposi tions such as tablets, the conpound can be

m xed with conventional ingredients such as talc,

1| esi um st ' j j .
R G A SRS elfeb R B SR RE BB iRy, -OCHS,
acaci a net hyl cel | ul ose and functionally simlar
PO Hp ot QCENSFamceut i cal dil uents or carriers. 12
WD 2008/ 057585 PCT/ US2007/ 023552 Capsul es are
R? =nr@PH; &O)DFMNELR nwhetedR donpound with an inert
pharmaceutical diluent and filling the mixture into a

hard ge k@tﬂhenﬁ,a@;%dnﬁlcljja fuRBRRQPWitEbEe 61 mbre cSdhloges| GitChalkyl,
capsul es "are prepared by machine encapsul ation of a

10 2: ﬁ{)ﬁ%ﬁ}%l&fhﬁﬁl&l&?@%%éliq}ro ) ﬁ,h -G8, -Qﬁgeﬁﬂe)?xté!l? i¥ ?Qﬁﬁslaﬂbg, optionally

at um or of inert oil.
Fluid unit dosage forns or oral admnistration such as
syls\lttft?g?“t%cﬁ}”%g 0ggM®T suspensi ons can be prepared. The
fornms can be dissolved in an aqueous vehicle together . 6
with st ot onheyridyl, epieanally substigyteswith halpges; oPHa OR > where R
agents and preservatives to forma syrup. Suspensions

calis 0pCpakph optondl lyhsubstitagd edthchalegehcdre with the aid
of a suspending agent such as acacia, tragacanth,
et hyl cely HheRfscgRE stidgted Bk the group consisting of iridazole, thiazole,
15 benzimidazole, benzoxazole, benzthiazole, tetrazole, triazole, and aminothiazole; or
@) —C(O)R7, where R’ is a C;-Cag alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, or a heterocycle selected from the group consisting of pyridyl, imidazole,
thiazole, benzimidizole, benzoxazole, benzthiazole, tetrazole, triazole, and aminothiazole;

and

20 R3and R4, the same or different from each other, are C1-Cyq alkyl, cycloalkyl, alkenyl, aryl,

arylalkyl, or alkylaryl;

11
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10 For parenteral admnistration fluid unit dosage
fornms can be prepared utilizing the conpound and a
wat@siobmsvehi cle. In preparing solutions the cpoposId7/023552
can be dissolved in water for injection and filter
sterilized before filling into a suitable vial or
anpoul e and sealing. Adjuvants such as a |ocal
anesthetic, preservative and buffering agents can be
1. ) 2.
it FOAS f EIR) 258 ks, BHEOCRRIS 4t R0 ACHAFCH, e i
under 15 vacuum The | yophi lized powder
scaled in the vial and reconstituted pr/
clinical therapeutic indications envisiondd fp»r the

-OCHAPINENH R, Whéere RMEH-CoCl] JIO{OYOH;, of 1) i°nLcti ons

due to invasive mcro-organi sns such as staphyl ococci

an then be
use. The

and enterococci; (2) cancers ar|S|ng in many tissues
whose cgl re
obesityﬁ bﬂ&8¥ %%BPH§§§£%§ﬁ¥£$ %%g&caﬁ%FwQQngé%nnofﬂm
and duratign of therapy wll depend on a variety of.
foregping eampauads isrpds Oueﬂﬁeef{@) forpabatient' s age, body
wei ght, and organ function (e.g., liver and ki dney

functi oh:)apl(eﬁrreﬁltmbmdtmcm,lhlnid}éxtent of the disease
process to be treated, as well as any existing

si gni fi kot feré&édiéxhwocﬁﬁemq@hs @ml@ﬂﬁwmﬁéwﬂkylomienyl aryl,

bei ng t aken, and (3) drug-related paraneters such as
[ o adm ni stration, the frequency and
Hylaglﬁlﬁa?r'%lfﬁ%& ‘dosi ng necessary to 13 WD 2008/ 057585

PCT/ USZOO?/ 023552 ch ect .a cukt %'3 t her apeutic
i ndex ofn anpthey prejerredrerghodimgnt hse be chosen
to achieve serumlevels of I 9 to 100 ng/m wi th

t he goaln axfotlsr paéfaredjerabédimenty B ton€eflzralityl.ons at the
target site of approximately 1 g/m to 10 g/m. 5

EXAMPLES, ditthdrpyéiBire®eémbbdimehs R id OsCisadlied, but not
limted, by the follow ng exanples: A series of

conpounskﬁ,gg)gs: Bhbdithehfol i lheqﬁaﬁ wgmsce}ﬁe&l%ﬁip%ﬁﬁon

as descr I cal actl certalrn

oungds was pr of, Ied foII ounds were
compRhga W%?“‘Pcég@t‘“% FompRIOA S } “ﬁf‘gfm[ 1]
|nh|b|t|on of purified hurmn FAS, [2) inhibition of 10
fatty adihdcempesiensofals prosany mvanwae bearessnigd dor asministration to
cytotoxicity against cultured MCF-7 human breast
hum@ANERY oth&l dnfmalk frounit dssagofems ssubh ghtabletse bapsales,pills, podiders,
fatty acid synthesis activity, using the crystal

‘élegl ﬁénl@ grefitblal 35RBYSs or%%ﬁé?l%mﬁ? PP UBRS oM :Szhsulsﬁ%(swns oil in water

eve cytotoxicity were then tested for weight

LA M—

negati ve bacteri a.
fluid su%pensmns or solutions. As used in this specification, the terms “pharmaceutical diluent”

and “pharmaceutical carrier,” have the same meaning. For oral administration, either solid or
fluid unit dosage forms can be prepared. For preparing solid compositions such as tablets, the
compound can be mixed with conventional ingredients such as talc, magnesium stearate,
dicalcium phosphate, magnesium aluminum silicate, calcium sulfate, starch, lactose, acacia,

methylcellulose and functionally similar materials as pharmaceutical diluents or carriers.

12
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15 Chem cal Synthesis of Conpounds Synthesis of TLM
derivatives bearing O-acetic acid hydrazides Tf20 H
w@idospi758fuantitati ve by TLC) Pyridine, CH2O POr/081091/023552
triflate (1). To octanol (4.6 g, 35.3 muvol) in CH2A 2
(212 nL) cooled to -40 C was added pyridine (freshly
distilled fromCaH2, 3.28 nm., 40.6 mmol), and triflic
anhydride (6.41 niL, 38.1 mmol), and the sol ution was

Capsileb 26Gflefa@edty mifing thiQofipouad with@n Tnerilflafmbdvatical diluent and filling
reaction mxture was slowy allowed to warmup to room

o SRS o S0 Sop S By o ot
ot et B OO . e i

Erem pitate present. Hot pentane (70 nL) was added

petro onptheningttgile was filtered to renove any remaini ng
14 WO 2008/ 057585 PCT/ US2007/ 023552 pyridine salts.
The fi |Florthwivdsagfonns oy apbadhiaibtrttosuch ad sptupsleligik,and
orange oil | (quantitative by TLC rf = 0.64 10%

susp%%g éeb'?ﬁ@ %%QAIE@ MRSoHREhr BIERELRER Y an aqueBiBvEHIBe tokether with
sugaf f?ﬁzaislﬁék%f FEry %ci%g’%c {fobiad B R Bt hivdR g fprg 2

was added 2- et hoxypropene (50 5 nm., 528 muol)
Suspemsignica® be srepgrediwiktian aqusaus yehigkewith theaid of aﬁwr%n@eag agent such as
allonwed to warmto roomtenperature, then heated to
acaciaptdgasarfthrmetByloellulddet and thobkeé.ng t o room t enper at ure,
Et 20 (200 nL) was added and this m xture was extracted

th '
\>/<VI 100 Nan%%%h e glo%ig?&lr}égggéﬁégﬁfi ?gg %Sq%e%ﬁ(&rﬁr@é&uhMg the

ilter orated t.0
compgeg ﬁﬂ&gﬁ&?ﬁ%ﬂﬁ%&ﬂ@p@ﬂ%g%@ﬁ?@a@ &gv%@slf%ﬁ”bg étsseéged in water
torr) at 80 95 C to give_pure
for injemipnigng filtersteribizedde %ors Eilling intp a-suetableﬁzal 03 aq.qpoulg atpé seahng
(s, 3H, 1.74 (s, 3 H, 410 (g, J =6.9 H, 1 H. "C
Adjuvants such as a local anesthetic, preservative and buffering agents can be dissolved in the

vehicle. The composition can be frozen after filling into a vial and the water removed under
vacuum. The lyophilized powder can then be scaled in the vial and reconstituted prior to use.

The clinical therapeutic indications envisioned for the compounds of the invention
include: (1) infections due to invasive micro-organisms such as staphyi;vcocci and enterococci,
(2) cancers arising in many tissues whose cells over-éxpress fatty acid synthasé, and (3) obesity
due to the ingestion of excess calories. Dose and duration of therapy will depend on a variety of
factors, including (1) the patiént’s age, body weight, and organ function (e.g., liver and kidney
function); (2) the nature and extent of the disease process to be treated, as well as any existing
significant co-morbidity and concomitant medicatiqns being taken, and (3) drug-related

parameters such as the route of administration, the frequency and duration of dosing necessary to

13



10

15

20

25

NVR (75 MHz, CDC13) S 17.9, 30.8, 31.4, 42.5, 86.2,

175.0. 0 0 OCH, LtHMOS, THF, -78 C p (CH2), CH,
wO/Re08857TFB( CH2) , CH, (1) Me f S CH3 Me 2 Me (3, FCPAIS2005023552
2,2,4-Trimet hyl -4-octyl-[1, 3]-oxat hi ol an-5-one (3). To
a mxture of LiHWOS (31.7 nm, 31.7 nmmol, 1 Min THF)
in THE (47 nmL) at -78 C was added 2 (4.3 g, 29.4 mol)
in THE (47 L) dropvvi se by cannula, and the resulting

eﬂ'ecg% {:VF otb? gl}egappffci % g oIr 1%5 dﬁ;gﬁ) rf’wrgeﬁérsfé a‘?noge ?Jéll };E@Hosen to

was added sl owy at room e ature VI a c
achiqvp seryy lgvels At bpimpldo dAP lna/tﬂé rrﬁ“i‘? §o8 %%?FCFPY%OMW&“°“S
at -78 Cfor 2 h, 1 NHJA (200 n) was added and the
atthestatgﬁtisimmoﬁ/@qarceoimam bgg/mlttt 16ugml(3 x 75 nL). The
conbi ned organics were dried (MpSO™4), filtered and
evapor at ed. Fl ash chromat ography (2% Et OAc/ hexanes)
gave pure 3 (5.45 g, 72 %9. 'H NWR (300 MHz, CDC13 S
-MM 3 H, 1.2525 (m 10 H, 1.63 (s, 3 H, 1.73
, , 1.80 (s, 3 H, 1.5-1.81 (m 4 H); 13C NWR
(75 MHz CDC13) 9.3 .
20, 4. 3 Thepimvgiids wiyBbesilugited, byGao Yy b5 foowing expples:
2008/ 057585 PCT/ US2007/023552 1. NaCEVEtOH 0 o | )
(CH )' CAZefitnof] corBionaiisacchdingstothe inyentimacyere Npathesized as described
CH ClZ ACS CH3 Me (3, 72% U C (4, 54%

belo@r 'ﬁiﬁbﬂcﬁw&@n}’ bf Sertidt Bothpatedaas profitédchsebliyws:eShecompounds were
. 3 (5.33 g, 20.6 nmmol) in Et(]—|(anhydrous

teste?l#Or at t %%epgfr{g 7 %'@Fﬁé{bﬁonj‘% p;m@cd héé ﬁ] inhibition of
faﬂyraaﬁfaséﬁxe@%’e&\a?y”d e pls 'e‘fﬂ %%ﬁéﬁi i 8»4%3@ . b

poured into N144Cl(S )/1 N HCG t(100 L 3 2) and
breastcanees celds, knewn  pessess highylsvels 9f FAR and &ty %@&%ﬂ‘&éﬁ@é‘é‘fﬁya using
were then washed thoroughly with H20, dried (MJSQ4),

the dridtalesisiet andVXPD asdagsl Belett comipownls wath Tow léb‘ﬁﬂnﬁcy(tdiﬁﬁicity were then
m.). To this precooled solution (0 C was added NEt3

testeddFoswright 136s i BATBIO mARd CRegnYonipBheds Wete affodestd foft detity against

gram positive and/or negative bacteria.

Chemical Synthesis of Compounds
Synthesis of TLM derivatives bearing O-acetic acid hydrazides

T£.0
/\/\//\/\OH

A0 (1, quantitative by TLE)
Pyridine, CH,Cl,

Octyl triftate (1). To octanol (4.6 g, 35.3 mmol) in CH,Cl; (212 mL) cooled to -40 °C
was added pyridine (freshly distilled from CaHj, 3.28 mL, 40.6 mmol), and triflic anhydride
(6.41 mL, 38.1 mmol), and the solution was allowed to stir for 20 min at -40 °C. Then the
reaction mixture was slowly allowed to warm up to room temperature over 3 h. The white solid
was then filtered through Celite, which was washed with pentane (2 x 70 mL). Most of the
solvents were evaporated leaving approximately 5-10 mL of solvent and a white precipitate

present. Hot pentane (70 mL) was added and this mixture was filtered to remove any remaining

14
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nmmol ). After 40 mn at 0 C, NH4CL(s,j) (200 nL) was
added and the solution was extracted with 10 CH2Cl 2 (3
WO 2008/051535 The conbi ned organi cs were dried (MxSDE¥2007/023552
filtered and evaporated. Flash chromatography (5%
Et OAc/ hexanes) gave pure 4 (3.1 g, 54 %9. 'H NWR (300
l\/Hz CDA3) S0.87 (t, J=6.9 Hz, 3 H, 1.22-1.27 (m
H, 1.61 (s, 3 H, 1.75-1.84 (m 2 H), 2.26 (s, 3

iy g flrar s glalfaforgh o 85 et e Yings S T Ghantitaive by

TLC36=3).6810%, EtOAcAlexywiHich tas bsed iritheliatelP5. 8. | R (Nad )

3430, 1868, 1693, 1644 ¢m 15 Anal . (Cl15H2803S) C,

62.5; H, 9.78; Found: CJl_ 62.6; HJ]9.83. EOO

(CHz) ?CHa U HVDSKAHF ACS @3 - 78 leClzH2h CH3 COH

(4, 549 (5, 46% “comH Me"] S

4- Hydr oxy- 5- net hyl - 5- oct yl - 5- H ¥hi ophen- 2-one (5). To
- I

adggdjﬁrﬁlnl\/gégl Eléﬂﬂﬁkfhldlﬂn 5l (Q?% t.ﬁielal\(jlﬁlt: gcléglﬁmgam 0 mmol)

coolgdhte 0 mwsmdgied @ﬂnwhgxmropme 45a.5 dl, 528 ymmlb drwe using 4n addition
nd then kept at -5 C for

od
i The SostiBn Sps aftived h Som iR ko ipRe vy R bead fa e for 48 .
Aftei\l:ddﬁﬁé £0fbom-enfREhtE%! EGOY260 MY Rragha&d(a%d&m% QB x#ikd was extracted

he conbi ned organics were drieéed , filtered and
mthé(aa@Gg B x FhGsil), zuidr\mhed)gmth ;im;ae (ZZQ%)&'UIMC /Th®combined organics

wer%&%fg? xrfi'n e %’gﬂﬂ’fﬁ % tcsgx%e gé:n(q(? yeblczweg)l\]7 w;qu% was distilled (H,0

aspu?'?or pi'esﬁ?e 1252§57 )él%@(% 2?5 Cjc?_éﬁr %ugi?z %%2(22@) HH l\ﬁvfg?%%o MHz,

CDC(1§S R56H4d, Ji=. BIII/B 63{)91 Ims,3 H?};‘W(é &), 4tmmpm~er6)9Hz 1H). B¢
0.87-0.89 (m i‘ 3.29 (s, 3 H,

M(&W@@Q@h)élm,%&sﬁ MQS(%ZNMSOI\/EOD) (enol
tautoner) 6 14.7, 23.8, 26.4, 27.1, 30.5, 30.6, 30.8,
33.2, 39.8, 16 WD 2008/ 057585 PCT/ US2007/ 023552 61. 3,
103.1 (m, 189.8, 7.8. IR (NaCl) 3422, 1593 cni -1;
Anal . (Cl3H22Q2S) /G Cro4"¥S: !‘E\f.’é 15; wich, C, 64.3;
H 9.10. 00 o DIVF Tid@&h,t () c8H Br-, - YO Bu
H3C(- 2Cto"~ O Bume Q 0(5, 469 6( i 280729
5- Met hyl - 5- octyl 2 oxo-t hi ophen-4-yl oxy)-acetic acid
tent-butyl ester (7). To 5 (1.4 g,

2,2,4-Trimethyl-4-octyl-{1,3]-oxathiolan-5-one (3). To a mixture of LIHMDS

(31.7 mL, 31.7 mmol, 1 M in THF) in THF (47 mL) at ~78 °C was added 2 (4.3 g, 29.4 mmol) in
THF (47 mL) dropwise by cannula, and the resulting yellow solution stirred for 30 min at ~78
°C. Then, octyl triflate 1 (9.0 g, 35 mmol) in pentane (8 ml) was added slowly at room
temperature via cannula to the solution of the enolate at -78 °C. After stirring at -78 °C for2 h, 1
N HCIl (200 mL) was added and the solution was extracted with Et;O (3 x 75 mL). The
combined organics were dried (MgSOs), filtered and evaporated. Flash chromatography (2%
EtOAc/hexanes) gave pure 3 (5.45 g, 72 %). 'H NMR (300 MHz, CDC}; 6 0.86 (bs, 3 H), 1.25
(m, 10 H), 1.63 (s, 3 H), 1.73 (5, 3 H), 1.80 (s, 3 H), 1.5-1.81 (m, 4 H); *C NMR (75 MHz,
CDCl) 6 14.0, 22.6, 25.5, 29.0, 29.1, 29.3, 29.4, 31.8, 32.5, 33.5, 41.4, 58.1, 84.7, 177.7.
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5.8 mol) in DM (23 nmL) cooled to -40 C was added NaH

(326 ng, 8.15 mmol, 60%in mneral oil) and the,
w@odoansses was al l owed to warm and stir at 0 C POT/USD07/023552

mn. t-Butyl bronpacetate 6 (1.29 nL, 8.73 nmol) was

then added directly and the m xture was allowed to

warm and stir for 3 h at roomtenperature.

N114Cl(sat)/1 N HC1(6:1, 100 nlL) was added and the 10

sol ution was extrfcted W|th Em%(s X 76 ). The

conbi ned or gani cHas h  H20, Pt
(MgsS™®), fil tehge}isami evap ot NeeCH.q| ashcscigHomat ogr aphy
(15% Et OAc/ hexauhess)ng)ave pure oF (1.7 g, 824% . 1H NMR
6 (t, J=.6.9 Hz, : .
Zzﬁcet}jsq@n@gz-mghyb-deeg(ngg: geid et@y]_ﬁs’terl{_iégli' ] 32]376%3,%5 3026 mmol) in

m gy B GBSO, 11 195 A Bl ey s

from29a metaBll.34 g 384 BimoPGin EtOBB(28 mIB3 ard theGalutipn #&S allowed to stir at room

185.5, 15 193.4. Anal . (Cl9H3204S) G .05
tempeivg: Adter 80 min, the s‘gluu@g wappqyrad inte Dl ) gl@dhﬂﬂ@&ﬁg’@ 3:2) and

oS LB P 1o R i 3 kb Bt i

HzO( &ed (Mgsm Jﬁl?@ed 4viporaml )md sbdiselvecih @HzW&ﬂLBZ To this

n.) was added trifluoroacetic acjd (TFA) (9.1

precegied gqiumn G Chrags addedNEL (84 nak, 30s0mm a5} f"aﬁie (32mL, 412

mmﬂ%t ‘éﬁ? Sﬁl m—ygg&% é@f)gﬁ?z %ﬁ%@ B GBIt was extracted with

@!‘ﬁ@@(ﬁﬂ’lﬁﬁ a’[‘l%doxﬁlﬁn@i afiog We& c(ribd 1J0) lteﬂdd diihﬂ%va orated.
(300 MHz, )éDC13 6 0. 8%1% mg 4%ﬁ P

Flas11 chugatography (5% @ﬁc/hevqanyleSB ga@spt{rg‘i (él 54 % sleM@e(?’OO MHz,
CDGIYS B85k 47 5 g3 1B,bhs 1278, 15 1y 5'1(5233@ 15 P, 21, 2.6
(s, 3@5528%{.},& @%1%23 42‘3-'0 Ifg@%? szréﬁgzménél%gs 83.918P1822.6, 23.4, 24.4,
29.1( BL5H6)489)3, G].8598.9; 558, 6.0373 Fplo5ds. TR, (NaCI)(B436, 185809693, 1644 cm'
.17 \\0 2008/ 057585 PCT/ US2007/ 0 %ké gg/c CH2 O 2
; Apal dGudby 039 (€142 5@*1:&9?%«1’0@4-&% 798 O-("W CHa O

(s, 77x) 0 (9,77%

(5 Met hyl - 5- oct yl - 2- oxo-t hi ophen- 4-yl oxy) acetl c-aci d-

4- chl or ophenyl
- P Yo CHLCH Li HMDS/THF s
Eto)g(( H.);CH, P
HiC(HLC)y

Acs” by, -78°C LYo
(4, 54%) (5, 46%)

4-Hydroxy-5-methyl-5-octyl-5-H-thiophen-2-one (5). To4(3.11 g, 10.8 mmol) in
THF (155 mL) at -78 °C was added LiHMDS (134 mL, 134 mmol, 1.0M in.THF) and the
solution was allowed to slowly warm over a 2 h period to ~5 °C and then kept at -5 "C for an
additional 20 min. The solution was then poured into 1 N HCIl (200 mL) and extracted with Et,O
(3 x 100 mL). The combined organics were dried (MgSOa), filtered and evaporated. Flash
chromatography (20% EtOAc/2% CH3CO,H/ Hexanes) gave § (1.2 g, 46 %). 'H NMR (300
MHz, CDCl3) (keto-tautomer) & 0.86 (t, /= 6.7 Hz, 3 H), 1.19-1.24 (m, 10 H), 1.48-1.53 (m, 2

H), 1.65 (s, 3 H), 1.77-1.85 (m, 1 H), 1.94-2.01 (m, 1 H), 3.36 (s, 2 H); 'H NMR (300 MHz,

MeOD) (enol tautomer) 0.87-0.89 (m, 3 H), 1.29 (m, 10 H), 3.29 (s, 3 H), 1.81-1.87 (m, 2 H);

13C NMR (75 MHz, MeOD) (enol tautomer) § 14.7, 23.8, 26.4, 27.1, 30.5, 30.6, 30.8, 33.2, 39.8,
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hydrazide (9). To a cool ed solution (0 C of 8 (1.1 g,
3.67 mol) in CH2CI 2 (17.3 nL) was added

wda2008~0¢8Fet hyl am no) propyl ] - 3- et hyl car bodi i nmi BeT/US2007/023552
hydrochloride (EDC) (1.4 g, 7.3 5 mol),
4- chl or ophenyl hydr azi ne hydrochl oride (854 ng, 4.77
mol ), NEt3 (0.51 nL, 3.67 mol), and DVAP (67 nyg,
0.55 nmol ). This mxture was stirred at 0 C for 30

inq e I k. i . .
61343 G oo oK eI PRA U MACHIIOR, 8441, .15
Foun@4€164.38, 9. and extracted with CH2CI2 (3 x 30 nl).

The conbi ned organics were dried (MSO, filtered and

evaporated to give crude 9. Flash chromatography [30%
Et OAc/ Hex 10 (rerm\oes bypr oducts) - t heng35%t QAc/ Hex

(500 rrL)- 40%EtOA :«mw& gave e 9 (1 2 g
77 % . 'H NWR ,
H, 1.24 (m™ 2°PI) dH46Bff\m'4 °“§% ‘B(’s

. 1.82-1.90 4. 2 H,. 5, Sob(s. 1
Ic;|?75(o|, J= s.gmﬁz‘e@ ,57 (12 dH)"’ g (S H),

7. SM(thyl-S-obbyl—28oib9tlﬁmheh-4-b’loxyx}x¢dﬂa a(:ﬂﬂartm&tyl @B@I @3). To5(1.4g,
5.8 nggo]g in Qﬁ(zgggL)]cooi%toﬂ% @z]wap adg!ggNng (%mg, g’iégngol 60% in
i3 sy e g 8 80 29500 -GBS0 465

brom{odceétdte 6f(1 29 AL C8573mmiql) Wadthen added)direntl ChRIGhe nfittude wiad allowed to

Warrawgf%?tggfgﬁ%bww&m wepsratye! TN Cheand N BOb 661§ HROJBL) was added and the
solw aty az%ﬁfgg ‘\amgh% éﬁ 8 gbd@? I’I‘he ﬁoﬂkﬁg&' '()}c’ﬁjahcs wele washed with H,O,

eriva
d:@mgs 04, FiRefed abévapbraled. dash\chyontaicgriphyell5ys E‘@Acﬂfbexanes) gave pure

.0 eq UIV i f drochloride salt was used in th
7(L ea&} %an Hmﬂgbﬁz Kd2Ch) § PBEdt, Jat6. @H@; BcH) 3@416@ A2 H), 1.49 (s,
o W hE8 (e Fatk S48 el BRI o Bl P | DR VMR 5tz opey &

14. 0C Gel,fﬂ/'s 3&2@?2?3 W 3d Gg2Ch3 5 ki gsiy, 9@%&%&?@“1’02(52%5 2, 185.5,

gave ‘puré product”
193. 4) Xnhl. (QhHeOLB) C164.0y3 2N0B/Fonrd:85, 3ATHSIB07/ 023552

" TFA, CH,Ch a
HACHC) ’)ﬁs / ‘ ﬁ
H o HiC(HoC H
3421CH,0/ﬁ]/ v 3(2)7CH,0/ﬁr0
@,82% °© @ 7% ©

_5-Methyl-5-octyl-2-oxo0-thiophen-4-yloxy)-acetic acid (8). To 7 (1.7g, 4.7 mmol)
dissolved in CH,Cl; (32 mL) was added trifluoroacetic acid (TFA) (9.1 mL) and the solution was
stirred at room temperature for 4-5 h. The solvents were evaporated and the crude material was
chromatographed (40%EtOAc/2% CH;CO,H/hexanes) to give pure 8 (1.1, 77 %). 'H NMR
(300 MHz, CDCls) 6 0.86 (t, J = 6.9 Hz, 3 H), 1.24 (s, 11 H), 1.47-1.48 (m, 1 H), 1.68 (s, 3 H),
1.84-1.88 (m, 2 H), 4.62 (s, 2 H), 5.31 (s, 1 H); *C NMR (75 MHz, CDCL) 8 14.1, 22.6, 25.1,
26.1,29.2, 29.3, 29.5, 31.8, 38.9, 60.1, 67.7, 102.4, 169.8, 185.8, 195.4. IR (NaCl) 3442, 1645
cm’’; Anal. (CsH404S) C, 59.9; H, 8.05; Found: C, 60.0; H, 8.09.
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(5- Met hyl - 5-oct yl - 2- oxo-t hi ophen- 4-yl oxy) - aceti c-aci d-

N - phenyl hydrazide (10). To 8 (15.0 ng, 0.05 nmol) and
w@b@aypbisgdir azi ne (6.4 L, 0.065 nmol), foll ow neCyesRm0nan23ss2

procedure A conpound 10 was obtained (15.0 ng, 77 %

as an oil (cis: trans ratio - 27:73). IH NVR (400

MHz, CDCI3) 8 0.80 (t, J=8.0 Hz, 3 H), 1.10-1.24 (m

11 H, 1.41-1.51 (m | H), 1.66 (s, 3 H, 5 1.78-1.84

(m2H),450(s 2H) 533(s 1H) 675(dd J—

Repr esen

8 0, ’16 %Q‘vé"dcg é bs(s
th ve peaks for qy sﬂ
4. 7HCES) oH 13cr(+w CllBC N @ﬁ,cﬂﬂm’

514. 1, 22”67% 5.4, 26.3 29 2. 29. 3 2957 %73%. 8,
39.0, 598 ™%0.0, 103.5, 113.6, 122.0, 129 4 147. 0,

g@-lwgltef]hyllge’o&y11?-3x&thﬂ)Qh&-4%]&n@n&ﬁt-acxd%@@bﬂﬂb%pﬂehﬂ)—

hydr@zlﬂle@)- 65@)?1 eonleshsndution (P °6 f 8441 3.63amolin CHCl2 (17.3 mL) was

saaegtc B TSRS prpral oy R e Rischibaar ey 48, 7

mmo()lﬂ cRl her@?&raﬂiﬁ@'h)rdroEﬁlbh@W(m f mewmmwpmw(oes Aml, 3.67
oune %5

11 was obt ai ned ny, as an oil
mmod)camd DMAR €67 mej G55 mrgoly. s mPFtWRVE(SzﬁJUC‘Il/FTzO °Cfs 3§) mig, then

wamled,st_oL r(gmg ;é]ngpﬁz%aqqu_ﬁnd S ;& fc(r 15 }ég}:ﬁe so? t%)g]vié? ’f'x%erg] intp ]|\_T6-]4C1m ‘HCl
( 1N’)§43 01dGmi g%nﬂ)exuécté@'wﬁtﬁ CHZCH‘QS x %0 111‘!1) ("Ebe dord’d}ned organics were dried

(I\'IgS’OO?ﬁI!erQ@ alqd]walpora}éd ] gg@(q(;'udq 9. |Ejésh pb@mg@gm [38% EtOAc/Hex

eV S pieug S incie SR A 6’2354%5 L} AOAGRRA g mD) gave pure 9

(12%9)3(159'%) ‘ﬁﬁl@ml 309 Mz, EBCH 60(103 641z ?91)21 22?36111{) 1.46-1.54

7.20 (dd,

31.8, 3 .5, 59.0, 0, 110.b
(m, 11H7, 1571 (]sZIDH) 1.839 9@(m147H)o4 516(5,2&1) 589.(5, 1 HY%.T5 (d)J = 8.8 Hz, 2 H),

CF
711850, T~ B Ha 2 ). 7 R TICRE 18,209 (5. 1 BB IR (100 Miz, CDCL) § 14.1, 22,6,
25.3,26.1,29.2,29.3,29.5, 31.8, 38.8, 59.7, 69.7, 103.2, 114.7, 126.4, 145.8, 129.2, 165.9,
184.3, 193.5. IR (NaCl) 2957, 1695, 1658, 1609 cm™.

General procedure A:

To a cooled solution (0 °C) of 8 (0.05 mmol, 1.0 equiv.) in CH,Cl, (1.0 mL) was added
1-[3~(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (EDC) (0.1 mmol, 2.0 equiv.),
hydrazine derivative (0.065 mmol, 1.3 equiv.), and DMAP (0.0075 mmo}, 0.15 equiv.) and
triethyl amine (1.0 equiv.) if hydrochloride salt was used in the reaction. The mixture was stirred
at 0 °C for 30 min, then warmed to room temperature and stirred for 12 h. The reaction mixture
was transferred to a silica gel column packed with CH,Cl,. Flash chromatography (20%

Ether/CH,Cl,) gave pure product.
0

3@ i
HsC(HoCly 0/\3'/ )

10
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(5- Met hyl - 5-oct yl - 2- oxo-t hi ophen- 4-yl oxy) - aceti c-aci d-
N -(4-trifluoronethyl phenyl)- hydrazide (12). To 8

w@ 18051385 0. 05 mmol ) and PCT/US2007/023552
1-[4-(trifluoromethyl)-phenyl]hydrazine 19 WO
2008/ 057585 PCT/ US2007/ 023552 hydrochl oride (14.0 ny,
0.065 mmol ), follow ng general procedure A conmpound 12
was obtained (12.0 ng, 53 %9 as an oil (cis:trans

[ Y . .y 0 '
{3a(gllﬁgthy%%%%@liz-&%&-wggﬂ{nﬂwm%d-l ( h%?ﬁqlh@ﬁrazld‘e (10). To
8 (15b Iﬁg .65 m°m andép yﬂay&%zfnm@ 3 é,llﬂg3 0.068. n’i:?(zl() gfpg&whi)g ,general procedure
A corlalpounzl quesjobtamecB(ld CHpg, 7 ‘as gn pil {aa;s frans 1P - 27: 73)- 'H NMR (400

Vi RIS 35BS, LoBE i ) L5 o310,
1.78- tr%gymggrg*t sb%s, A, Mbstsftﬁ' i, %1% ﬁ,é%;lfioz gL IE%EFI;; 590 (dd, /=80,
16.0 H&3) H),Th2@(dd1 3 =(B ocol,6. (DH@,'SZ Hix8.03(s,ridH); Representative peaks for cis

ot S ATV AR 33105 0 SENOR o oty 01, 26,
254185, BBIAT A Mgl P B .00 1470, 1656,

183931©3Idz 3 H, 1.08-1.24 (m 11 H, 1.41-1.51 (m |
6 (s, 3 H, 1.80184(m 2 H, 3.69 (s, 3 H,
4. 50 (s 2 H, 5.33 (s, | , 6.76 (s, 4 H, 7.90 (s,

1H); Representative peaks bor CI S co ound: 1.63 (s, 3
15 H), 3.71 (s, 311), 4.76 15 (s, 1 H;
13C NMR (75 MHz, CDCL13) Ssl .4, 26.4,

29.2, 29.4, 29.5, 34 &Hzois, 4, 69.9, 103.5,
114.3, 114.7, 139.7, '155. 3. 16 *!L83 8, 192.9. 0
HCL ¢t S ON H3Q(HZO) 1 O

(S-Methyl-5-0ctyl-Z-oxo-thiophen-4-yloxy)-acetic-acid-N'-(3-methylphenyl)-
hydrazide (11). To 8 (15.0 mg, 0.05 mmol) and 1-(3-methylphenyl)hydrazine hydrochloride
(10.2 mg, 0.065 mmol), following general procedure A compound 11 was obtained (7.0 mg, 35
%) as an oil (cis:trans ratio — 29:71). "H NMR (400 MHz, CDCls) & 0.87 (t, J = 8.0 Hz, 3 H),
1.19-1.29 (m, 11 H), 1.51-1.57 (m, 1 H), 1.74 (s, 3 H), 1.85-1.91 (m, 2 H), 2.30 (s, 3 H), 4.59 (s,
2 H), 5.14 G, 1 H), 6.62-6.65 (m, 2 H), 6.77 (d, J = 8.0 Hz, 1 H), 7.07-7.19 (m, 1 H), 7.93(s, 1
H); Representative peaks for cis compound: 1.69 (s, 3 H), 2.33 (s, 3 H), 482 (s,2H),523(s,1
H); PC NMR (100 MHz, CDCl3) § 14.1, 21.5, 22.6, 25.0, 26.4, 29.2, 29.4, 29.6, 31.8, 38.5, 59.0,
70.0, 103.0, 110.5, 114.0, 122.5, 129.0, 139.0, 147.0, 165.0, 184.0, 193.0.

0

CF,
S i,
H3C(H,C); 0/\‘[)1’ I'_il

12
(5-Methy}-5-octyl-2-0x0-thiophen-4-yloxy)-acetic-acid-N'-(4-trifluoromethylphenyl)-
hydrazide (12). To 8 (15.0 mg, 0.05 mmol) and 1-[4-(trifluoromethyl)-phenyljhydrazine
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20 14

(5- Met hyl - 5-octyl - 2- oxo-t hi ophen-4-yl oxy) -aceti c-aci d-
woN2008@57588i chl or ophenyl ) - hydrazide (14). To 8PCWOS!07/023552

ng, 0.063 mmol) and 1-(2, 4-di chl or ophenyl ) hydr azi ne

hydrochl oride (17.5 ng, 0.082 mmol ), follow ng general

procedure A conpound 14 was obtained (17.0 ng, 59 %

as a solid (cis:trans ratio - 20:80). 1H NWR (400 Mz,

i 140, 8e 20 bl oo, Bl ol s 12 v

obtaiféd (1@ (th 5310/? ab ahsnl %Zﬂanﬁaﬂ&;(lifﬂ) 1|§I N\I]\ﬁ?: %4@1) xvmz I:DCI;) 50.80
(6 780 Bz, T 1104 Amatd 1,0.4%1.51 @y 1 19, 1635, S 0 1.76-1.85 21,

w55 BT AR 35EB %) T B0 25, ) P some 2 )

. i 1 ,
7.94 gss.:ig’),(lge&r%s’eﬁ%’gyé[ﬁ%m &A&Bin%éh&d ﬁ@,@@ﬁ)s }g 474 s, QZHﬁ 5. 18 (s, 1 H).

, 29.4 59.5,
103.5, 114.4, 120.5, 126.5, 127.8, 129 4, 141.9,
165.5, 183.9, 193.0. 0 Clg Hci ~ H3(( HZC) 7slo O 5
15

N
(5- Met hyl - 5-oct yl - 2- oxo- hllophenH4y)-aceti c-aci d-
N - (3, 4-di chl orophqm{,j, y Be (¥5) . To 8 (19.0
nmg, 0.063 mmol) and (yé, 4-di c r“ophenyl ) hydrazi ne

hydrochloride (17.5 ng, O. 08 :{)nm fol |l owi ng general
procedure A conpound 15 was Dbt ai ned (12.0 ng, 42 % -

aS(531\'%%‘15531)étﬁli%-%gﬁ-thio?ﬂ@ﬁ-4£ﬁ6kﬁ-aceﬁs?-a&3)N' -(&mumx@ﬂﬁenyl)-
hydl(mde113)H)To 8 (1360 mga0.Ofynmolypnd 1-(4: me(ﬂsoxyghq:pyl)hxdramf hsdrochlonde

1 4 i, 515ty o35y Vol g om 5

%)aklhnoﬂ(&}ﬁ(a%raho32§75¥‘Hm 460&414280]33@13)50(8(5)0 J=8.0Hz, 3 H),

Representati ve peaks for cis conpound

1.084L.273(ng, <11 ), A} 1-B51 6m 5 H),I w(slaiﬁ)l\wwﬂm(m;@,m@@ 5, 3 H), 4.50 (s,
2 )38 35 1 4305676457 B 0B s, THy Reotaseita e opks 1 cispprapound: 1.63 (s, 3
H), 37823} 4016'es, 2 B5; P15 (8418; BERMR (75MBz, CDCL) § 14.1, 22,6, 25.4, 26 4,
29.2,29.4,29.5, 31.8, 39.0, 55.6, 59.4, 69.9, 103.5, 114.3, 114.7, 139.7, 155.3, 165.5, 183.8,
192.9.

(o]

ci o]
1w Y
HsCH,Clr 0/\(1; N

14

(5-Methyl-5-octyl-2-0xo-thiophen-4-yloxy)-acetic-acid-N'~(2,4-dichlorophenyl)-
hydrazide (14). To 8 (19.0 mg, 0.063 mmol) and 1-(2,4-dichlorophenyl)hydrazine
hydrochloride (17.5 mg, 0.082 mmol), following general procedure A compound 14 was
obtained (17.0 mg, 59 %) as a solid (cis:trans ratio — 20:80). 'H NMR (400 MHz, CDCL) 6 0.86
(t,J=7.2Hz, 3 H), 1.15-1.31 (m, 11 H), 1.42-1.51 (m, 1 H), 1.72 (s, 3 H), 1.82-1.90 (m, 2 H),
4.77(s,2H),5.41(s,1 H),6.38(, 1H),6.76(d,J=84Hz, 1 H),7.14(dd,J=2.0,84Hz, 1
H), 7.32 (d, J=2.0 Hz, 1 H), 8.11 (s, 1H); Representative peaks for cis compound: 1.65 (s, 3 H),
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Cl 3' p NNaCF3 H3C(HzO)7 H 16

(5- Met hyl - 5-octyl - 2- oxo-t hi ophen-4-yl oxy) -aceti c-aci d-
WON2008@5758% or 0- 5- (trifl uoronethyl) phenyl ] - hydrezi/ds2007/023552

(16). To 8 (15.0 ng, 0.05 rnnol) and 1-[2-chloro-5 20

(trifluoromethyl)phenyl]hydrazine (13.6 ng, 0.065

mmol ), follow ng general procedure A conpound 16 was

obtained (10.4 ng, 42 %9 as an oil (cis: trans ratio -

123 654852011 VB, CE bl ORI, o, Fe2y o 5

&%, 5,69.8, 1035 114.4, 120.5, 126.5, 127.8, 1294 141.9, 165.5, 183.9, 193.0.
293, 3 96??9%9(m 58(s, 2H), 5.37(s, 1H), 6. 53(d, J= 3.3

Hle) 698(dJ15Hzl H, 7.07 (dd, J = 1.8, 8.4

Hz, | H, 7.3 7 (d, J =81 Hz, | Hg 8.03 (s, 1 H);

Represent ative peaks 25 fér cis co upg: 1.60 (s, 3
H, 4.77 (s, 2 H, 5.28 §s, | I'Iﬁ WO 2008/ 057585
PCT/ US2007/ 023552 efde /ﬁ[f Cch'( N O 17

(5- Met hyl - 5-oct yl - 2- oxo-t hi ophén- 4-yl oxy) - aceti c- aci d-
N - (2-benzot hi azol e) - hydrazigge (17). To 8 (22.0 ny,
0. 07 nmol ) and 2-hydrazi nobenzot hi azole (14.6 ng, 0.09

gb%ie glisﬂdtﬂvﬂ-ﬁgoﬁhﬂphgt—4gﬂ¢;xg?:ﬁgetm—ﬂcnﬁdﬂﬁ6;Aﬁdichlbmgkenyl)-
bydrapidakiS)( 4005 (0 MErk06] mad 8 (-3 -dicblpraphipy Dy gine

hydr(lchgcgld% (gg EI]E% &@%%mgl)sgo%%\&sﬂ%gﬁe@ pr ;2-3\% (Ascoréﬁc@nd 15 was
obtmﬁ&i (112 d'ﬁmg, )] ﬁ? ak bsemﬂsoﬁd (czatrbhs rai;a) H)17: 873)4 mmo m CDCl3) &
0.80 Hz./—l6 8—|Hz 3 H)pl. 0914312,31(52 N:H);Lm@-l L] (@1;3 H) 1. 67 G, 3 H), & 71184 (m, 2
H), 4.54 (s, 2 H), 5.35 (s, 1 H), 6.21(s, 1 H), 6.60 (dd, J=2.4, 8.8 Hz, 1 H), 6.84 (4, J=2.4 Hz, |
H), 7.21 (d, J= 8.8 Hz, 1 H), 8.0 (s, 1H); Representative peaks for cis compound: 1.65 (s, 3 H),
473 (5,2 H), 5.18 (s, 1 H); PC NMR (75 MHz, CDCly) § 14.1, 22.6,25.4,26.3,29.2,29.4,29.5,

31.8,39.0, 59.5, 69.8, 103.5, 113.2, 115.2, 124.8, 130.9, 133.2, 146.7, 165.9, 184.0, 193.2.

o]

Cl
i L
HyC{H,Cl °/T N CFs

16

(5—Methyl-5-0ctyl-2-oxo-thiophen-4-yloxy)—aceticfacid-N'-[2-chloro—5-
(trifluoromethyl)phenyl}-hydrazide (16). To 8 (15.0 mg, 0.05 mmol) and 1-[2-chloro-5-
(trifluoromethyl)phenyl]hydrazine (13.6 mg, 0.065 mmol), following general procedure A
compound 16 was obtained (10.4 mg, 42 %) as an oil (cis:trans ratio — 14:86). "HNMR (300
MHz, CDCl;) § 0.80 (t, J = 6.6 Hz, 3 H), 1.06-1.24 (m, 11 H), 1.41-1.50 (m, 1 H), 1.67 (s, 3 H),
1.76-1.89 (m, 2 H), 4.58 (s, 2 H), 5.37 (s, 1 H), 6.53 (d, /=3.3 Hz, 1 H),6.98 (d, /= 1.5 Hz, 1
H), 7.07 (dd, /= 1.8, 8.4 Hz, 1 H), 7.37 (d, /= 8.1 Hz, 1 H), 8.03 (5, LH); Representative peaks
for cis compound: 1.60 (s, 3 H), 4.77 (s, 2 H), 5.28 (s, 1 H).
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ONNHC(H2C)7 0 OH 18
(5- Met hyl - 5-octyl - 2- oxo-t hi ophen-4-yl oxy) -aceti c-aci d-
WN200805758% hyl -4 (trifluoronethyl)-2-pyridyl]-hpdr/agiodso23552
(18). To 8 (15.0 ng, 0.05 mmol) and 1-[6-nethyl-4- 15
(trifluoromethyl)-2-pyridyl]hydrazine (12.5 ng, 0.065
mmol ), follow ng general procedure A conpound 18 was
obtained (12.5 ng, 53% as an oil (cis: trans ratio -
10:90). "H NWR (300 WMHz, oCDC13) b 0.79 (t J- 8.4 Hz,
3 H, 1.10-1.29 (m 11HL 1.44-1.52 1.70
(s, 3 H, 1.82-1.89 (m 32| 2"!11/% : 4.57(s,
2 H, 5.37 (s, 1 I—Mc@,aﬁ, (Sp 81 (s 1H), 7.31
(bs, 1 H, 8.70 (bs, 1 ; Repoes ntative peaks for
cis conmpound: 1.62 (s, 3 4. 74 (s, 2 H, 5.29 (s,
201 H. 0 ( N, I—BC(HZC)?SC}HHCI
( 5(5Mmtwy|l S%aymybxe.fmﬁhtmqmwéefyd mi;i)N'a(adidmoﬂxtizHe)-
((2 chl or ophen I& ydrazide (19). To
hydnavsls FholTo & Ongh o7 m@h%%hy%rﬂlﬁebwath&@ﬁ eo(H &ng, 0.09

e e R 18 BB o st

7 7
(smgg@ig%ﬁ&?. PR 40@321@19,(: 5@8%#3%@? gsmiﬁ)éi@ 11 H),
152(m1H),H)75as 691)(1;86-1:9931; 21H)3ﬂ8ﬁ(8,92mn5 )21, 582 (s 1 H), 736 @,

7= T 1 5lad Rt o Y410 g3 T g B ssa) o 1,

mp.WR16366 Miz, CDC13) 614.0, 22.5, 25.3, 26.2, 29.2,
20.3, 29.5, 31.7, 38.9, 59.5, 69.7, 103.3, 113.5,
119.8, 122.0, 122.7, 129.6, 142.9, 165.5, 5 184.1,
193.3. 0 S( HO O-N.Ng

2~ -CF3
ii Y
HyCHC)r °’\ror N

18

(5-Methyl-5-octyl-2-oxo-thiophen-4-yloxy)-acetic-acid-N'-[6-methyl-4-
(trifluoromethyl)-2-pyridyl]-hydrazide (18). To 8 (15.0 mg, 0.05 mmol) and 1-[6-methyl-4-
(triflucromethyl)-2-pyridylJhydrazine (12.5 mg, 0.065 mmol), following general procedure A
compound 18 was obtained (12.5 mg, 53%) as an oil (cis:trans ratio — 10:90). H NMR (300
MHz, CDCl3) § 0.79 (t, J = 8.4 Hz, 3 H), 1.10-1.29 (m, 11 H), 1.44-1.52 (m, 1 H), 1.70 (s, 3 H),
1.82-1.89 (m, 2 H), 2.41 (s, 3 H), 4.57 (s, 2 H), 5.37 (5, 1 H), 6.59 (s, 1 H), 6.81 (5, 1H), 7.31 (bs,
1 H), 8.70 (bs, 1 H); Representative.peaks for cis compound: 1.62 (s, 3 H), 4.74 (s, 2 H), 5.29 (s,
1 H).

O

HyC(H,C)y °’\|°r )

19
(5-Methyl-5-octyl-2-0xo0-thiophen-4-yloxy)-acetic-acid-N'-(2-chlorophenyl)-
hydrazide (19). To 8 (98.0 mg, 0.33 mmol) and 2-chlorophenylhydrazine hydrochloride (77.0
mg, 0.43 mmol), following general procedure A compound 19 was obtained (91.0 mg, 60%). 'H
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H3C(H2Q)7 H~ .N O 20

(5- Met hyl - 5-octyl - 2- oxo-t hi ophen-4-yl oxy) -aceti c-aci d-
wN200845738% | dyl ) - hydrazide (20). To 8 (100.0 npCT/0SBB7/023552

mol ) and i sonicotinic hydrazine (59.0 ng, 0.42 mol),

foll owi ng general 10 procedure A conmpound 20 was

obtained (118.0 ny, 86% after flash chronatography (5

% McOH/ CHC13). '"H NWR (300 MHz, CDC13) 6 0.85 (t, J=

ol e b S8 AT o300 B A P g 0100
3 H)(1381 isbixm ZH§44 66 (s %{)55137% IH,?62|7929—65§1 gﬁ (1, 6%14 6.94 (m, 2H), 7.12-

7.35 @ﬁ, zzH) 2&9313(d s 351 Hz]1 H). ”GSNMR(&@O 5411:59:17(;13)1&34 8, 22 5,25.3,26.2,

292,955, 30,5338 7038 S SO mEp T B3, 8 S0l W 220, 1387, 129.6, 1429, 16535,

184.1&519%{3? hyl - 5- hexyl - 2- oxo-t hi ophen- 4-yl oxy) -aceti c- aci d-
-(4-chl orophenyl ) - hydrazide (21). This conpound was
prepared according to the scljeme shown in FIG 2. To
26 (83.0 ng, 0.29 mmol) ang chl o[‘opaenyl hydr azi ne
hydrochl oride (68.0 ngE ng gener al
procedure A conpound (\'Rﬁéi dl-(3 N g, 30 %.

"H NWR (300 MHz, CDC13) 6 0.86 (m 3 H), 1.26 (m 7
H, 1.45-1.50 (m 1 H, 1.71 (s203 H), 1.85-1.90 (m 2

H) cs-@ ﬁgyl-@dcﬁ@-%-f,?o-gﬂiagﬁgﬁ,i@&«?q){qud,a«ggif-(&9qyri§ylﬁh§3drazide 20).

2
To 8 gl @lo Cg%IAE A oléﬁn%@g%ﬁ@@c%ﬁgﬁ %ﬁ%x)xg @F%@J%Og gftﬁlq%ﬁgg foﬂowmg general

procddunmd Zrripsudd 2iwas oBrimed (1 I8ahmgr 8656) fter ﬂashrahromgmﬂly (5%
Me@li&h?h?%%%&ﬁbé M a0 3 Zs'ﬁ%ﬁé?%iﬁ Hir £25 (m, 11 1D, 1.44-
L4555, 851 8 T poonsbn o g 9 L B phe 0,055

2 H)) /67 @m, M@QBNMR‘(MWHEZWD @Imcomcspﬁﬂ 26.2, 292 29.3,29.5, 31.7,
precipitations, and ani on exc e chromato h
38. 9,259 56947, 403.B.sl 13r% 180481 1220 132 73? BON42D, 1654 ct£4 f/r193 3.

RPM culture nediumwith 10% fetal bovine serum

penicillin and streptomnmycin.
o/\n’ N :
21

HaC(H2C)s CHs

(5-Methyl-5-hexyl-2-oxo-thiophen-4-yloxy)-acetic-acid-N'-(4-chlorophenyl)-hydrazide (21).
This compound was prepared according to the scheme shown in FIG. 2. To 26 (83.0 mg,
0.29 mmol) and 4-chlorophenylhydrazine hydrochloride (68.0 mg, 0.38 mmol), following
general procedure A compound 21 was obtained (34.0 mg, 30 %). "H NMR (300 MHz, CDCl)
5 0.86 (m, 3 H), 1.26 (m, 7 H), 1.45-1.50 (m, 1 H), 1.71 (s, 3 H), 1.85-1.90 (m, 2 H), 4.57 (s, 2
H), 5.39 (s, 1 H), 6.74 (d, /= 8.8 Hz, 2 H), 7.20 (d, /= 8.8 Hz, 2 H), 7.59 (s, 1 H), 8.21 (s, 1H).
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Ten T150 fl asks of confluent cells are lysed with 1.5
m lysis buffer (20 MM Tris- 10 HCl, pH 7.5, 1 mM
waED08sBs1 nM phenyl net hanesul fonyl fl uori de (RVBEY2007/023552

0. 1% 1 gepal CA- 630) and dounce honobgeni zed on ice for

20 strokes. The lysate is centrifuged in JA-20 rotor
(Beckman) at 20,000 rpmfor 30 mnutes at 4 Cand the
supernatant is brought to 42 m with |Iysis buffer. A

sol ution of 50% PEG 8000 in |lysis buffer is added

sl ovvly to the supernat ant to a final concentration of

: at 4 C, the

CeHET e & 20 rotor (Beckman)
at 15 OOO r mfor 30 mnutes at 4 T. Solid PEG 8000 is
Purfw@wnabfdé‘a?frem LR Sl Hane Breast:Ganser Cells
concentration of 15% After the rocking and
cent ri f thmhdndPAS svas ppeifie Eftomasltated 7R - 75-i dupeinl betast sancer cells
resuspended overnight at 4 Cin 10 nl of Buffer A (20
obtaitbd HSHREY Ant¥ficad Thbe cﬁttﬁ&rcemeééod\/l Thel pro@diuR) addph&i from Linn et al,

protein solution is applied to a Mono Q 5/5 anion

5w SRR S oot LIS BT S B8l o)

material js eluted wwth a Iinear 60-nil gradi ent over
precigijatiang, Anskanien exchpnge chrqmatography. WSRID)CHWTEE% gd at 37 °C with
elutes at 0.25 MKCI in three 0.5 nl fractions
5% COgintREME dultise npditind $4h S0P feAGEVinG s¢rulp perdsiflircar@&@ptomycin.
stain (Bio-Rad). FAS protein concentration is

det er m TegTUSO ﬂssksfoheor@ﬁfeﬁﬁ@&ﬂsaxﬁbsbﬁ Wi Sirfl 19616 Bffer (20 mM Tris-
Reagent (Pierce) according to manufacturer's

HC‘qu‘e i LERESEA, ‘fgr’w‘ﬁ@?ﬁg“?ﬁﬁfg@‘;@r BT RGO PABRP 1% Tgepal Ca-
630)2 Eiteﬁg%l}l%és‘éﬁ’g@ o ke 1o Bhstikes “TaliSie b rerifufodindA-20 rotor

Enzynatlc Activity and Determ nation of the |IC50 of
(Beokmenmrﬂ@cﬁmaaumﬁ@mmtemtw G andribe supeowhtany isfyangls e A3 ml with
t he mal onyl - CoA dependent oxi dation of NADPH

lysisshuéfet.r Apbhitiofiof S0%MEQ 8000 inD$4e bufferQ6 addekdlslqwlste the supernatant to a
(Dils et al and Arslanian et al, 1975). Each well

a4 ?%??z-ﬁ%f SR 40 GHCEEPE ik fion § g i
S O S L Mlaueaaﬂﬁﬁaéo‘é%%ﬁ??@ﬁs s

of 20 10 and 5 g/mM when 1 of stock is 10 added
the sypernelent to afanal eencaniEatinarafiksi.  ARenthe reking(agd gaeiyifugation is repeated

run as a positive control along with DMSO controls,
as abavkj the peliet is resaspbhdadisefmight EAS "€ iz yrm)l ofiBuffenA (20 mM K,HPO,, pH
duplicate. The assay is perfornmed on a Ml ecul ar

7.4)DR¥erEa5 %Mﬁlﬁa%%me"pkﬁem%B%'bﬁ KPR £Mond!Te5/3l Al exchange
contai ning FAS, buffers, inhibitors, and controls are
coluﬂmet?ﬁg'n{a@las.h‘fhe column is washed for 15 minutes with buffer A at 1 ml/minute, and
bound material is eluted with a linear 60-ml gradient over 60 minutes to 1 M KCl. FAS (MW~
270 kD) typically elutes at 0.25 M KCl in three 0.5 ml fractions identified using 4-15% SDS-
PAGE with Coomassie G250 stain (Bio-Rad). FAS protein concentration is determined using

the Coomassie Plus Protein Assay Reagent (Pierce) according to manufacturer’s specifications
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spectrophotoneter heated to 37C. Using the kinetic

protocol, the wells are bl anked on duplicate 15 wells
wae@oeowsastsshg 100 | of 100 mM K2ZHPO4, pH 6.5 andP¢hes2007/023552

plate is read at OD340 at 10 sec intervals for 5

m nutes to neasure any mal onyl - CoA i ndependent

oxi dation of NADPH The plate is renoved fromthe

spect rophot onet er and mal onyl - CoA (67.4 M fi nal

. ntrati,0 er I = . .
using PSA BRGARUAT, TR prdute B:s%) SN PR brhabdions of PAS
except o the bl anks, The plate is read again as
(>95%Bé$/51dﬁﬁ‘ihyf:ﬁemﬂ%ft?’é“‘g%‘ﬁocol to nmeasure the mal onyl
20 CoA dependent NADPH oxi dation. The difference
between the A OD340 for the mal onyl - CoA dependent and
non- mal onyl - COA dependent NADPH oxi dation is the
Measil¥Bkhi &f FASERSShiric Activilpanhd Deterilinitin 6fihé 1G5,f thd€ompounds
FAS preparation, non-mnal onyl - CoA dependent NADPH

per Us2S PEsIBES e P by froplilice B8 idBeon dependont oxidation of
NADPE s LB At G el Biefes SPHF o tnian et i, 1975).

regression and conputing the best-fit line, r2 . )
Eachwedlleontaing?| u@%lﬁgdprASe KellPQu.ooH §Ael mM dithiothreitol (Sigma),
concentration of conpound yielding 50% inhibition of
and R4S sl B-NA DS Sigiiai pRBclofolGtiéAsdGnhibiters aret prepared 8 DMSO at 2, 1,
plotted by the SOFTmax PRO 5 software (Ml ecul ar
n .
and (5 WohBP destifthy B2 iflal 8 o98N8, 3hd @lefg/rgﬁgﬁg% il Bfistock is

gression, best-fit lide, r

onfidenge intervals are cal.cul.ated. using Pri.sm .
adcerayell Btsach kDediosh roufi B teya ok DO esongg] plong with

Gowt h Assay 10 The crystal violet assay neasure cell
DMS» eonttoly anhibisers.capt danks Gia FAS earanasdldny dupligsioy s

crystal violet staining of fixed cells in 96-well

pl at es Thé ssapizyrefonned oroh MulédulaDevivea SgectrabaiPlasrent

of OD490 on a spectrophotoneter. The OD490 corresponds
SpecEIng]gcfigﬂge%f. O'Eﬁz{‘glﬁﬁzr coltfiding FA@bﬁE&i%ﬁgim&eﬁdﬁz_oﬁF&s are placed in the

t e conpounds of interest or vehicle

controls and, | §0r . .each conmpound iS..C t .
spects ok dte R 3 7T VPR i BROREREREDE BRI itk on duplicate
agai nst cancer cells, 5 x 104 MCF- 7. human breas{)Ha
wellg gonsapingdOP 4l of HOQmM KoHP O RH: 65496 thecplate s Frad @f PDasoat 10 sec
Collection are plated per well in 24 well plates in
interDAEKorrfaminmesvd tead@emhy malonybCoAdndependgnt pridagon 0§ NADPH. The
and streptonycin. Follow ng overnight culture at 37C

platedi8 ferRGocddrom tHeaspeaFaphuidetetdranh ehd RE1EDA (67.4 uM, final concentration

per well) and alkynyl-CoA (61.8 pM, final concentration per well) are added to each well except
to the blanks. The plate is read again as above with the kinetic protocol to measure the malonyl-
CoA dependent NADPH oxidation. The difference between the A OD34q for the malonyl-CoA
dependent and non-malonyl-CoA dependent NADPH oxidation is the specific FAS activity.
Because of the purity of the FAS preparation, non-malonyl-CoA dependent NADPH oxidation is

negligible.
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di ssolved in DVMSO, are added to the wells in 1 |

volunme at the foll ow ng concentrations: 50, 20 40, 30,
wQ@oosasmdsd0 .tg/m in triplicate. Additional PCT/US2007/023552

concentrations are tested if required. 1 gl of DVSO

is added to triplicate wells are the vehicle control.

C’5 is run at 10, and 5 pg/m in triplicate as

positive controls. 26 WO 2008/ 057585 PCT/ US2007/ 023552

After 7 r ' '
0. 5 5pE R Bordhe bttt kot Fu'ss BEEmBhAN BEBloflig e 4 0D
in each well. After 10, minutes, wells are rinsed, air

for eagh iBAIDIAR EPICHRIFATION 475Uk PFRIERing iAeas TegreRsIongop SomPHRE the bestfit
dodecyl sulfate with shaking for 2 hours. Follow ng

line, r waledseand 5% tofidente mwdshmwncem@og@fmpmpicbmddmg 50%
plates are read at OD490 on a Mol ecul ar Devices 5

inhibHRAL T TRAG s the 1S5, SIBREHs @I AODIB Verkustae agelédeddy the SOFTmax PRO
are conputed using SOFTmax Pro Software (I\/bl ecul ar

softwaY| Q:ulﬁpﬁe%?ésg £3AaLE \s.orﬁfxgmglgér%ﬁé%g% b%pﬁ&g@t%@% Bglinear

reg SSI on ana I'S uUSIn

Pad Soft t oxi cit sa Q .
regrepign, ﬂ%rf %%%@éﬁnsw ity e Glalard g Prigm Yersion 3.0

[51 Cr] release cytotoxicity assay. XTT is a
(GrapePad3oftwane).salt that is reduced to a formazan dye

only by netabolically active, viable cells. The

reduction of XTT is nmeasured spectrophotonetrically as

OD490 - OD650 To neasure the cytotoxicity of specific
Ckm%gqg&gpg§”@99%gp sgancer cells, 9 x 103 MCF-7 hunan

reast cancer ce obtai ned fromthe American Type

Cul ture | ection are | at in, 96 .well .
pl at es Fﬁom Wmeﬁs'g lfgo@ﬁﬁ B'\éﬁoﬁgy@&xﬁﬁ‘\'& This assay
insulin, penicillin, _and stre cin. Follow ng .
emplyys ﬁWS@h violeisteinieg of Fogcelinin S5 el platesith grbsesnentsolybilization and
be tested, dissolved in DMSO, are added to the wells
meaguferiert of ﬁmwaaorazi spebieophotdmeten gThecODgE bortespomisso cBl) growth per unit
40, 20, 10, 5, 2.5, 1.25, and 0.625 g/m in
time!rhdaRhre 2 CRls ﬁ‘éqfetateﬁ r‘bﬂth the €5 gﬂﬁﬂcﬂto‘fﬁﬁ&eﬁro? vEiefe@@ntrbls and ICs, for
reqwred 1 O is added to triplicate wells are
e vehicle 2 ontrol C7’5 is run at 40, 20, 10, 15,
eacthrné)o % uée%lg/m intriplicate as positive
control s. After 72 hours of incubation, cell|ls are 4
i ncubat 48 TeRSUE thesgitetoficity; of w@cmmg@qlﬁ agampst eancer cells, 5 x 10
manufacturer's instructions (Cell Proliferation Kit 11
MCF-XTitinaRdcées) canbératells, obtanadefaoin dhe AMeriedh Byt @D65O CoHection are
Mol ecul ar Devi ces SpectraMax Pl us Spectrophot oneter.

platelfee veli9h 24 well plates in DMEM medium with 10% fetal bovine serum, penicillin, and

streptomycin. Following overnight culture at 37°C and 5% CO,, the compounds to be tested,
dissolved in DMSO, are added to the wells in 1 pl volume at the following concentrations: 50,
40, 30, 20, and 10 pg/ml in triplicate. Additional concentrations are tested if required. 1 pl of
DMSO is added to triplicate wells are the vehicle control. C75 is run at 10, and 5 pg/ml in

triplicate as positive controls.
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WD 2008/ 057585 PCT/ US2007/ 023552 containing the XTT
reagent without cells serve as the plate blank. XTT
W@l 2408/050565 r eport ed as OD490 - OD650. Aver agesPemnus2007/023552
standard error of the mean are conputed usi ng SOFTmax
Pro software (Ml ecular Dynamics). The 1C50 for the
conpounds is defined as the concentration of drug
|l eading to a 5 50% reduction in OD490 - OD650 conpared
to cont Aqts72 HdiRs 6E3h86batiok N0 aRf aikediih 04 xﬂb’oft(::r?stal Violet stain

SOFTmax PRO software (Mol ecul ar Devices) for eac

(0.5% WL EADHILLAL . AHEPED Ilpu e Ll BESHBY o) B and then

regression, plotting TvPty as perc

control rsus. dru concentrations. Ljnear )
solubilizrdauith é-%,mld&s“/? sqdtyumdodeeylyutate; gt 7 e Following transfer
intervals are determ ned using Prism Version 3.0
of 100@1dsim Each vB3F toveeéevell pliate, pbates are read tat 0D ba@MolerularDevices
I ncorporation into Total Lipids and Determ nation of

Spectra®fax PlusEyepessbtonlétes Adefay ORaSwWHl®s atd ®wmputed using SOFTmax Pro
i ncorporation of [l4C]acetate into total lipids and is

f i i t i-vi N
Sofoar [TOREARY DRy e 1035 s AR AR Bphth by in
. fatty aci thesis.in vitrQ., -7 human breast
P ns”égﬁrééfl%c@dq@x@hpi‘cﬁ%%w%}?’ %’6’0’3’@30 re plated at 5 x 104
cells per well in 24-well plates. Follow ng overnight
i ncubation, the conpounds to be tested, solubilized
in DMSO, are added at 5, 10, and 20 g/m in

XTTtCyiedtbiiensy Assapi th | ower concentrations tested if 20
necessary. DMBO is added to triplicate wells for a

vehi cl ergoRirQleay Gl énbﬁ-raaiaaaqvg Qu%pg%\ge%ﬁagigf‘grgrflease cytotoxicity

triplicate as poSitive contro r

[ ation, Q.25 . Of 4Cl acetate (10 Al . volu . .
assay. oKL AR iR stliion™s it B lolineoadys gup B mabbticaly active,
.. incubation, nediumis aspirated fromthe wells and
viablggellsal Therreduntion®f Kk isweeravist spertropheipmietrigally\ns @D —¥Deso-
MyCl2 is added to each well. Contents 25 of each well
are tr afis easwe texylotoxiEity efispetifictcohpsundsngamptsanedr cells, 9 x 10°
full-speed for 2 mnutes in a 28 WD 2008/ 057585
MCHEECh(MRR 844104383 2elld) ioBhAitA RS BRISRAESah Type Culture Collection are

M crocentrifuge 5415D. After renopva f t'he aqueous

0

u ro:l ayer aqdi 4k onal.. 700. 0 . o
platef REEH i 3 et e MNP B i icn 1 Yyt sy psolin,
penigﬂi%?gn gtre%?o?rl;ycin. Following overnight culture at 37°C and 5% CO;, the compounds

to be tested, dissolved in DMSO, are added to the wells in 1 pl volume at the following -
concentrations: 80, 40, 20, 10, 5, 2.5, 1.25, and 0.625 pg/ml in triplicate. Additional
concentrations are tested if required. 1 pl of DMSO is added to triplicate wells are the vehicle
control. C75 is run at 40, 20, 10, 15, 12.5, 10, and 5 pg/ml in triplicate as positive controls.

After 72 hours of incubation, cells are incubated for 4 hours with the XTT reagent
és per manufacturer’s instructions (Cell Proliferation Kit IT (XTT) Roche); Plates are read at

ODyg and ODgsp on a Molecular Devices SpectraMax Plus Spectrophotometer. Three wells
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tube and then centrifuged for 1 m nutes as above. The

aqueous layer is renoved with a Pasteur pipette and
walcasasesl. An additional 400 | of chl orof or m pet/bszwet/ 023552

(2:1) and 200 pl1 of 4 MM 5 MyCl2 are added to each

tube, then centrifuged and aqueous | ayer is discarded.

The .lower (organic) phase is transferred into a

scintillation vial and dried at 40 C under N2 gas.

contagg.ééglean df?eag? t'%lrﬂggué géljlins?ggl la§@l§e é{é@ %J[%NBg&gliﬁ@ta lare reported as
Sci tion coynter aI cul es t he aver c

OD sy Q. Bpereiosiabf Slapdart Sy of o8 nchd e SRR HSURSOF T Pro
defined as the concentration of drug leading to a 10

softvaeMeldadan Bynankic§)14C) acet at e i ncorporation into
i pids conpared to controls. This is determ ned by

pl ot t i Nphe 103, fr Sica@mpRnts Brdefinadas thbtdticentration of drug leading to a
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sorfagegkl sofiveee BroEEHRE eSS neeft 'fcf’a”x?oﬁﬁﬁ%fﬁa&?ﬁw Ifis

of linear regression, best-fit line, r2, and 95%
calcudated byllinere regiessionaplottinesthe FAS@gtivity as reacant phepntiol yersus drug
- Version 3.0 (Graph Pad Software). Wi ght Loss Screen
concéfatiday, elinEhSegrebyidu, bestsfitBakr’ Gndi 9584 ¢abdidenaninteaval) are determined
are utilized for the initial weight |oss screening.
: ofeRer at ure and 12 hour
usmggphﬁl g g;i‘érig:;/((:) I"e rogbrégrsand feéd nouse chow and wat er ad
I|b 20 Three mce are utilized for each conpound
tested with vehicle controls in triplicate per
experi men For the experjinents, mce are housed
Mewesmea{m{yqleqet«eaéw d"‘f’ezé’f dd three nice to a
Lipidszaye. D@ompioatiors ofFEso dif| upds DVSO at 10 ng/ml  and
m ce are injected |ntraper|toneally with 60 ng/kg in
appr oxi MiiedsgaylBashresitheMB6poration of [ Y€Jacetate infodotal lipids and is a
Mce 29 W 2008/ 057585 PCT/ US2007/ 023552 are observed

meaditof'G E:g Qﬁq Fﬁ‘ b, apg Lﬁﬂl@éﬂiﬁ‘f HefUfinBibition of

are co ute rosoft). The experi ment
tinyes untll treated anlrmls reachthelr
fatty&:@t Q‘Fﬂém Vi@ ghts.  Anti i crobi al Pr operties 5 A
broth mcrodilution assay is _used to sess the

ant i m cM§Hh-humanibygast cagperaghs E‘éﬂ*ﬁ% ove,@snpiatsads 5 x 10° cells per
are, tested at twofold serial dilutions, and the

well & 24-evellrpdateo P dlloating overhighsinculsatiohghe gmmmﬂnd(s GDbotestetl, solubilized
10% of control) is defined as the MC. M croorgani sns

in DMEO, Qe Addel uels, 105haphy %l%‘gﬂ% splRefeOWith (W& Coticet®tians tested if

Ent érococcus faecalis # 29212), Pseudononas
necessary. DMSO is added to triplicate wells for a vehicle control. C75 is run at 5 and 10 pg/ml

in triplicate as positive controls. After 4 hours of incubation, 0.25 pCi of [14C]acetate (10 pl
volume) is added to each well.

After 2 hours of additional incubation, medium is aspirated from the wells and
800 pl of chloroform:methanol (2:1) and 700 pl of 4 mM MgCl; is added to each well. Contents

of each well are transferred to 1.5 Eppendorf tubes, and spun at full-speed for 2 minutes in a
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aer ugi nosa (ATCC # 27853), and Escherichia coli (ATCC

# 25922). The assay is perforned in 10 two grow h
wore@sas7skbiel | er Hinton Broth and Trypticase SopCBUS1007/023552

A bl ood (Tsoy/ 5% sheep bl ood) agar plate is inocul ated

fromfrozen stocks maintained in T soy broth

cont ai ni ng 10% gl ycerol and incubated overni ght at 370

C. Colonies are suspended in sterile broth so t hat

i R0, e ity B S o
T A A e AL

conmpounds to be tested, dissolved |n DVBO, are added
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tested if required. 5 ul of DI\/SO added to duplicate

MgCiEl:t Sdd¥d%0 b ’3{1 'tﬁér?c ub&tls l&?e'r i dl@&ﬁdé?if The lower

positive contr O COfT'pOUI’] vanco cin(E faecalis

aur eus. d. tobr in
<°rg%5@>§ iRl g § Efa%ﬁYa%QB viah ity %% *Fmder Y ges. Once
hours of |ncubat|on at 37 C, plates are read at_OD600
driedo 1l cfiSeiatlinnt (ABBANIEGS 014) Etaddaf/and palsgre counted for "'C. The Beckman
Spectrophot onet er. Average OD600 val ues are conputed
Scintilddtion cOGhiEnealcultstes theaierape eprh Malues forariplidatesces) and
M C val ues are determ ned by |inear regression

anal ysi $heiftp 90r R0 c&%ﬁ%ﬁ?’l@&ﬁ%@@ M&b&?&%ﬁ&?&&ﬁag leading to a

Prism version Pad Software, San Di ego)

0 ed as the co ent tion
S0% SR Pl f‘o&%?% SRS AR B B el BRFR g getemine
of the vehicle cgontrol. readi ng 31 WO 2008/ 057585
by plottira ke averesepss for epglsiphibitop oncrrirasion) tegie Rerfemaing figear regression
FAS C C (ICSO XTT (1CSO XTT C Meg 12.7+3.7u m
and énipriing theflest-fit Boe,nt vATS, and 2593 edifidennt infler8als. he 8vezage cpm
um (SKBRR Me N/ C. Violet ICo4.7umM 9949unmn

valué’s?%e E@% HEEDY 11 Bedinfan sbinfillatiorocounty (MBYEDLS6580 ) forkach compound
i ght Loss

concentration. Computation of linear regression, best-fit line, 1, and 95% confidence intervals

are calculated using Prism Version 3.0 (Graph Pad Software).

Weight Loss Screen for Novel FAS Inhibitors

Balb/C mice (Jackson Labs) are utilized for the initial weight loss screening. Animals are
housed in temperature and 12 hour day/night cycle rooms and fed mouse chow and water ad lib.
Three mice are utilized for each compound tested with vehicle controls in triplicate per
experiment. For the experiments, mice are housed separately for each compound tested three
mice to a cage. Compounds are diluted in DMSO at 10 mg/m] and mice are injected

intraperitoneally with 60 mg/kg in approximately 100 ul of DMSO or with vehicle alone. Mice
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9 60 m: 1.4%da 2 FAO SC 150 FAO MAX Meg 107%

@. 195ug/mM 5 FASICC C XTT (I1CSO C. Violet IC O
woeaosHessed 7.2 umM 6.9 tig/mM 8.4 um s i 1BCRURDOTMN23552

NN O Weight Loss H3C(HzZC)? 0 H Not Tested FAO SC

150. FAO Max 10 Meg 126 % at 6.25 ug/m FAS C 14C IC

XTT (1CSO Cr. Violet C Not Tested 12.0 u m 9.0

Ag/m 21.9 gglm 10.1 m O Weight Loss s oy -~ Not

are o??eg&éﬂdal%d'«'é'?\e? 6%@)@%?% ?%S tidand \/ 2| etéola%@ted with Excel
(I\/Ilc%ft{' ed %1 %nmn“tlpuq_sdgﬁg %m%tﬁﬁﬁ%{xgls r%acgo}htzla ngfh'%nrﬁe weights.
FAO SC 150 FAO Max Meg 118%at

Antimicrobial Properties

A broth microdilution assay is used to assess the antimicrobial activity of the compounds.
Compounds are tested at twofold serial dilutions, and the concentration that inhibits visible
growth (ODgoo at 10% of control) is defined as the MIC. Microorganisms tested include
Staphylococcus aureus (ATCC # 29213), Enterococcus faecalis (ATCC # 29212), Pseudomonas
aeruginosa (ATCC # 27853), and Escherichia coli (ATCC # 25922). The assay is performed in
two growth media, Mueller Hinton Broth and Trypticase Soy Broth.

A blood (Tsoy/5% sheep blood) agar plate is inoculated from frozeﬁ stocks maintained in
T soy broth containing 10% glycerol and incubated overnight at 37° C. Colonies are suspended
in sterile broth so that the turbidity matches the turbidity of a 0.5 McFarland standard. The
inoculum is diluted 1:10 in sterile broth (Mueller Hinton or Trypticase soy) and 195 ul is
dispensed per well of a 96-well plate. The compounds to be tested, dissolved in DMSO, are
added to the wells in 5 ul volume at the following concentrations: 25, 12.5, 6.25, 3.125, 1.56 and
0.78 ug/ml in duplicate. Additional concentrations are tested if required. 5 ul of DMSO added to
duplicate wells are the vehicle control. Serial dilutions of positive control compounds,
vancomycin (E. faecalis and S. aureus) and tobramycin (E. coli and P. aeruginosa), are included
in each run.

After 24 hours of incubation at 37 °C, plates are read at ODggp on a Molecular Devices
SpectraMax Plus Spectrophotometer. Average ODgpp values are computed using SOFTmax Pro

Software (Molecular Devices) and MIC values are determined by linear regression analysis using
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nore of hal ogen,

Cl1-C8
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--1. A conpound of forrmula: ORi

C20 al kyl,

or al kyl aryl,
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al kyl, opt

S~RAR3
cycl oal kyl ,
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-OCH2C( O) NHNH- R5, Where R5 is -p-C6H4CL, -C(O CH3, or
110// 5 2. A conpound according to claiml, wherein

W@Re008®351485 3. A conpound according to claim1, PMEUSI0N7/023552

R5 is Cl1-C10 al kyl, cycloal kyl, alkenyl, aryl,

aryl al kyl, or alkylaryl. 4. A conpound according to
claiml1l, wherein R8is -Hor -CH3. 10 5. A compound
according to claim1, wherein R4 is n-C6-Cg al kyl. 6.

We cfai ompound according to claim1l1, wherein the conpound

-1,

I's selected fromthe group consisting of HH H CF3
FbC(HzCh Ol~'y N ,N H3C(H2C) 7 O(N N FbC(HzC), O N N\
OHOHOMH Cf;I G H3C(H2C) e ' O-N H Na K+C(HzChs OL(N
NAeupppodoffosmpls)l \ O H S N O dl  H3C(H2Ch O (
H3C(HZCh Q(N.H, H3C(H2C)7 O-N\ G O O¢ci 0 F3 HN
CF3 ~ N3C(H2CG}i O f(M N HsC@zCO' "y H ~S H3C(HzChS
O-H OHOA , 0, O157. A phaétr{aceutical
conposition conprising a pharmage™ical diluent and a
conmpound according to clai 3. A pharmaceuti cal
conposi tion accordi ng tg K7, wherein Rl is H 36
WO 2008/ 057585 PCT/ US2007/ 02355%2

wherein:

R'=

H, C,-Ca alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, -OCHj3, -OC(O)CH; or

-OC(O)CF;

. R*= -OCH,C(O)NHNH-R®, where R’ is

(a) phenyl, optionally substituted with one or more of halogen, C;-Cs alkyl,
optionally substituted with halogen, -OH, -OR®, where R is C;-C; alkyl, optionally
substituted with halogen, or

(b) 2-, 3-, or 4-pyridyl, optionally substituted with halogen, -OH, -OR®, where RS
is C;-Cg alkyl, optionally substituted with halogen, or

(c) a heterocycle selected from the group consisting of imidazole, thiazole,
benzimidizole, benzoxazole, benzthiazole, tetrazole, triazole, and aminothiazole, or

(d) —C(O)R’, where R is a C;-Cyp alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, or a heterocycle selected from the group consisting of pyridyl, imidazole,
thiazole, benzimidizole, benzoxazole, benzthiazole, tetrazole, triazole, and aminothiazole;

and
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9. A pharmaceutical conposition according to claim?7,

wherein R5 is Cl-Clo al kyl, cycloal kyl, al kenyl,
waeyB/03Bm8y | al kyl, or al kylaryl. 10. A phar naceptT/v84007/023552

conposition according to claim?7, wherein R3is -H or

-CH3. 11. A pharmaceutical conposition according to

claim7, wherein R4 is n-C6-Cg alkyl- 5 12. A

phar maceuti cal conposition according to claim?7,

A P R 8 SRR o o
%%Hs%@ )7 O VVNNI OH ~ H3C(H2C)5Sl
0~ ; O(NHIOHSC(HZC)?O(NHa~~O ds
- S 14, ° o(H2Q) 7
with meqrw&@rwkemﬁ <L aORED, pr@CEIGT ps B 1 (R CHp then R s not
CF3 Fhgf ¢ Oa N. G HsC(HZC)' O O HS HZC)7OOH

13. A nmethod of treating cancer in an a or human
subj ect, conpri sSi ng adm' ni stering an A\ve anount

e S S e R DR

> wherein the s ect ., 15, Th rret hod of
cl&i m 1é,°°mewé fdéﬂ%mq%‘a »whezgin Ryl 15 16.
The met hod of claim 14, wherein the ar maceuti cal
cohposi Aicompounpadcertingito dainphwvheren R és €ctCio dkyk epsloalkyl,
group consisting of: 20 37 WD 2008/ 057585
alke G TSR0 235Ky lary B ~
4, A compound according to claim 1, wherein R? is ~H or -CH.
10 5. A compound according to claim 1, wherein RYis n-Cs-Cy alkyl.
6. A compound according to claim 1, wherein the compound is selected from the
group consisting of
CFs
H =~ I Ho [ ] H Q
Hacwc»i& O’YN‘QB‘CN Hscmzc»iﬁg\O’\rrN'u Hscmzc»i& 0’\11’“‘”
0 0 , o) c o,
Cl
S H |: J s, ] H ]: |
HaC(HzC)s’&O/\gN'ﬁ Hacmzc» /O H;c(HzC)v/&O/\gN'
o~ o
(3 ] H H [ 1
H:C(HzCh/& ’\n’n H,c(mch)& O/WA’N‘NJ:EF HsC(HzChS&O Nu
& CF
motor 1 O N ’ Hoey | O NS L oY '
15 7. A pharmaceutical composition comprising a pharmaceutical diluent and a

compound according to claim 1.

8. A pharmaceutical composition according to claim 7, wherein R! is H.
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H3C(H2Ch O~-N N ° N H3C(H2Chs OH3C(HzC) 7S OL~-f TIN OH
OOHcl (N C SHSTf Akl~ H3C(H2C)6 0O H
woBEsREEY O N N\ H3IC(H2CQ) 7 0""( ONH O C BDUkB7/623552
f ' aq HCHZC7 p~N H H33C(H2Ch O-N H , H3C(H2C) 7
O-~} A O0pdC O0F3N1HCHC Sf 0)'NNNONN
4 H3C(H2C)7 | O'V CF3 H3C(H2C)7 HHg OHOCO , OO0
17. The method of claim 15, wherein the pharnaceuti cal
c 0Si h .
aroup c/{s Q%}g??ﬁ%fdﬂf%&ﬁ“&%?%#ﬁﬁhﬁ%ﬁ?% PR RoB Lo el
[

cyclo i BRSO, ORN o

HOHSfHH O HPC S |-|TH,C(7Ch 3.
I—BKQ Hp Gh plannacedisab e)mpapitian agcerdipg to claim 7, wherein R” is ~H or -CH.

11. A pharmaceutical composition according to claim 7, wherein R*is n-C¢-C alkyl.
5 12. A pharmaceutical composition according to claim 7, wherein the compound is

selected from the group consisting of:

CF
s&. P )& WO S~ M
| | (o) N
s A U o ’ HC(HC)7 TNy

o)
jl HU ;& 1,0 jl 1,
HCHLS S 0 Y MOy 0N MO\ 0 Y N
o o H N o >
O~ Cl Ci
1 O A Xeu S, X
HiCCy | O AN Y AN ¢ T
2

{]\ & CF3
H;C(H:C)y : HC{HC)y HsC(HC)y q

13. A method of treating cancer in an animal or human subject, comprising
administering an effective amount of a pharmaceutical composition according to claim 7 to said

10  subject.

14.  The method of claim 13, wherein the subject is a human.
15.  The method of claim 13, wherein the subject is an animal.

15
16.  The method of claim 14, wherein the pharmaceutical composition comprises a

compound selected from the group consisting of:

20
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F3 ~rHH S NCF3 H3C(FzCl~ O 11 N N H3C(H2C), 01--rN
HS H3C(H2O)r Of OHC , o0 5 18. A nethod of

WO pduslosts8hg fatty acid synthase activity i n anP@nUREN7/023552
or human subject conprising admnistering an
effective amobunt of a pharnmaceutical conposition
according to claim?7 to said subject. 10 19. The
nmet hod of claim 18, wherein the subject is a human.

38 2008/ 057585 PCT/ USR007/ 023552 20. The nethpd of
ere| n the sbject HI W“am mal . 21.
iti asive m cfpehjc o’\;r"
wﬁBT ey el ng(r& L8 ,

urran os bj ect conprising the ©

ni stration of an effegti ve anount of a
ceyti @ conposi tiq 5ac§%@ngto claln}) /@\
% 22. T ~QfN. m 21 54‘}?N
mc(§8%] ect oi é* I']_E%ﬁgh \ME?JCT

a human. he retthod of claim 21 ,
wherein the subject is an animal. 10 24. The net hod
of | ai m 22, wherein the gonpound is selected fr mthe
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17.  The method of claim 15, wherein the pharmaceutical composition comprises a
compound selected from the group consisting of:
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18. A method of inhibiting fatty acid synthase activity in an animal or human subject
comprising administering an effective amount of a pharmaceutical composition according to
claim 7 to said subject.
10

19.  The method of claim 18, wherein the subject is a human.
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subjett comli'ansing e administration of an effective amount of a pharmaceutical composition
5 according to claim 7 to said subject.

22.  The method of claim 21, wherein the subject is a human.
23.  The method of claim 21, wherein the subject is an animal.
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24.  The method of claim 22 , wherein the compound is sejected from the group consisting o
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25.  Themethod of claim 21, wherein the compound is selected from the group
consisting of: ‘
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