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BACKGROUND OF THE I NVENTION 5 Fatty acid synthase Fatty acids have three
primary in_the physiology of cells. First, they are the building
bocks 0?";%%(’@1%3 °Tal nenbr anes. Second, fatty acid Jgryrf[]\%@?%?"serve as

hor nones and i ntracel | ul ar nessengers. Third, and of particular inportance
to the present invention, fatty acids are fuel molecul es that can be
stored in adi pose tissue as triacylglycerols, which are also knowmn 10 as
neutral fats. There are four primary enzynmes involved in the fatty acid
synthetic pathway, fatty acid synthase (FAS), acetyl CoA car boxyl ase
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catal yzes mal ony

and acetyl %W?mwmﬁ@%%@ Eﬁéﬁgsr‘qﬁiﬁlgent t hat
generally 15 serves as the essential electron donor at two points in the
reaction c cle of FAS. The other three enzynes (i.e., ACC, malic enzyne,
and BAGKGROVMLOF FIHE INYENTAONecessary precursors. Other  enzynes, for
exanpl e the enzymes that produce NADPH, are also involved in fatty acid
synt hesi s. FAFablxacasyithaysre Conmi ssion (E.C.) No. 2.3.1.85 and is al so
known as fatty 20 acid synthetase, fatty acid ligase, as well as its

systemati ¢ narmaitpssids Heodehig| painisty 1oRAIGhe BIgNMloloe 0864 2PRst(HQSRE IexY! ati ng,

oxoacyl - and enoyl -reducing and thi oester-hydrol ysing). Theére are seven
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10  asneuiral fats.

There are four prima;y enzymes involved in the faity acid synthetic pathway, fatty
acid synthase (FAS), acetyl CoA carbdﬁ:ylase (ACC), malic enzyme, and ciiric lyase. The
principai enzyme, FAS, catalyzes the NADPH-dependent condensation of the precursors
malonyl-CoA and acetyl-CoA to produce fatty acids. NADPH is a reducing agent that generally

15 serves z;s the essential electron donor at two poinis in the reaction cycle of FAS, The other three
enzymes (i.e., ACC, malic enzyme, and citric lyase) produce the necessary precursors. Other
enzymes, for example the enzymes that produce NADPH, are also involved in fatty acid
synthesis.r |

FAS has an Enzyn_le Commission (E.C.) No. 2.3.1.85 and is also known as fatty

20  acid synthetase, fatty acid ligase, as well as its systematic name acyl-CoA:malonyl-CoA C-
acyliransferase (decarboxylating, oxoacyl- and enoyl-reducing and thioester—hfdrolysing). There
are seven distinct enzymes - or catalytic domains - involved in the FAS catalyzed synthesis of
faity qcids: acetyl fransacylase, malonyl transacylase, beta-ketoacyl synthetase {condensing

enzyme), beta-ketoacyl reductase, beta-hydroxyacyl dehydrase, enoyl reductase, and thioesterasé.



Al t hough the FAS catal yzed synthesis of fatty acids is simlar in |ower
organi sms, such as, for exanple, bacteria, and in hi gR@Deaeyher3)P6, such
as, for exanple, rirycobacteria, 5 yeast and hunans, there are sone
inmportant differences. In bacteria, the seven enzynat reactions are
carried &ﬁ(’“%(&?gsgéven separate pol ypeptides that ar é’Cﬁ’(S]ﬁ%(’&%‘Eg%?bat ed. This is
classified as Type Il FAS. In contrast, the enzymatic reactions in
nycobacteria, yeast and humans are carried out by multifunctional

pol ypepti des. For exanple, yeast have a conplex conposed of two separate
pol y qepkildey., Wieh i, D81 $0y| I reactions
are carriLed out b?ﬁgt%?ng%@%g%gggﬁmggggﬁgﬂgggﬁ%% %%g%ﬁgéﬁ“}%s Type |
FAS. gAAS i nhibitors Various conpounds have been shown to inhibit-fatty
acid synthase (FAS). FAS inhibitors can be identified by the ability of a
conpound to inQipit, th z tic.activ] of .15 purified FAS. FAS activity
can be assayed Oﬂkﬁﬁcﬁwﬁé‘i”ﬁ%?‘ﬁééﬁwsﬁ sipila 19 \oMsE OERmIsHEe cur sor
(i.e., -ac(e){oyl -CoA or nmlonyl-CoA) into fatty acids or by

* spec tShHAMoCHFRAMS hiqisria, sadas bighe graanisme cuelnas, fon cofmple\DRkObagRiins, et at,

Met hods Enzynol ., 35:74-83). Table 1, set forth below, |ists several FAS
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composed of two separate polypeptides whereas in mycobacterium and humans, ali seven

10 reactions are carried out by a single polypeptide. These are classified as Type I FAS. _

" FAS inhibitors
.Various compounds have been shown to inhibit faity acid synthase (FAS). .FAS
inhibitors can be identified by the ability of a compound to inhibit the enzymatic activity of
15 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 Spectrophotomct'rically
measuring the oxidation of NADPH. (Dils, et al., Methods Bnzymol., 35:74-83).

Table-1, set forth below, lists several FAS inhibitors.



et hoxyform c anhydride Inhibitors for citrate lease Inhibitors for malic
enzyme (-) hydroxycitrate periodate-oxidized 3-am nopyriSddeembdelidte
(R S)-S- (3, 4-di carboxy- 3- hydroxy- 3-net hyl - di nucl eoti de phosphate
butyl)-CoA 5,5' -di thi obi s(2-nitrobenzoic acid) S-carboxynethyl-CoA
p- hydr ¥4I benzoate N-ethyl mal ei mide oxal yl PERUSII0HQ0%P 5 such as
S-oxal yl gl ut at hi one gossypol phenyl gl yoxal 2, 3-but anedi one
bronopyruvate pregnenolone Inhibitors for acetyl CoA car boxyl ase
set hoxydi m 9-decenyl -| - pentenedi oi ¢ acid hal oxyfop and its CoA ester
decanyl - 2- pentenedioic acid .diclofop and its CoA ester '
decanyl - 1- pent enedi oic acid clethodim (S)-ibuprofenyl-CoA alloxydim
(R -i buprofenyl tri fop fl uazi fop and its CoA ester clofibric acid
A—D—re p—5= HEGYS v BN bet a,
#teharret hyI hexadecaned| 0i T ac d 2- al kyI gI ut ar at e tra koxydi m

2-tetfadec aﬁéﬁkeﬁbﬁﬁﬁv@ﬁﬁﬁnﬁ:rs(dfm)liﬁiu%f%e {d@_\%ﬁs?stﬁi%ﬂf bet a; beta
prime-net hyl - 2-octylglutaric acid substitute exadecanedi pi ¢ aci d (MEDI CA
N6, 02} 1ghidixois yiFydy Asd@hfsiene cyclic] 3 ,5 - 16) nonophosphate

al pha-1dpkingeerdpatpelr oxyci nnanmat e dé&eﬁn?-di butyryl guanosine fkyclic 3,5 -
S- ( 4-|Fillopns+@oeBt (39 Gitudhialpitpbe@oid.  phenyocerulenin '

acid), DTNB) melarsoprol
4-(4"-chlorobenzyloxy) benzyl nicotinate (KCD-  iodoacetate
232) phenylarsineoxide
4-(4"-chlorebenzyloxy) benzoic acid (MIL) peniostam
2(5(4-chlorophenyl)pentyl)oxirane-2-carboxylate  melittin
(POCA) and its CoA derivative thiolactomycin
ethoxyformic anhydride
Inhibitors for citrate lyase Inhibitors for malic epzyme
(-) hydroxycitrate periodate-oxidized 3-aminopyridine adenine
(R,S5)-8~(3,4-dicarboxy-3-hydroxy-3-methyl- dinucleotide phogphate
butyl}-CoA _ 5,5%dithiobis(2-nitrobenzoic acid)
S-carboxyméthyl-CoA p-hydroxymercuribenzoate
N-ethylmaletmide
oxalyl thio! esters such as S-oxalylglntathione
gossypol
phenylglyoxal
2,3-butanedione
bromopyruvate
pregnenolone
Inhibitoxs for acetyl 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)-buprofenyl-CoA
trifop fluazifop and its CoA ester
clofibric acid clofop
2,4-D mecoprop 5-(tetradecycloxy)-2-furoic acid
dalapon beta, beta'tetramethylhexadecanedioic acid
2-alky! glutarate tralkoxydim
2-tetradecanylglutarate (TDG) free or monothioester of beta, beta prime-methyl-
2-octylglutaric acid ~ substituted hexadecanedioic acid (MEDICA
N6,02-dibutyryl adenosive cyclic 33" i6)
monophosphate alpha-cyanco-4-hydroxycinnamate
IN2,02-dibutyryl guanosine cyclic 3',5'- S-{4-bromo-2,3-dioxobutyl)-CoA
monophosphate p-hydroxymercuribenzoats (PHMB)
CoA derivative of 5-(tetradecyloxy)-2-furoic N6,02-dibutyryl adenosine cyclic 3',5"-
acid (TOFA) monophosphate

2,3,7,8-tetrachlorodibenzo-p-dioxin




nonophosphat e p- hydroxynercuri benzoate (P1I MB) CoA derivative of
5-(tetradecyl oxy)-2-fiuoic N6,02-di butyryl adenosi ne c\yDheebei52006aci d
(TOFA) nonophosphate 2,3,7,8-tetrachl orodi benzo- -dioxin 3 1 29 Decenber
2006 WD 2004/ 006835 PCT/ US2003/ 020960 OF the four enzynmes in the fatty
aci d syMOPYWH3t hway, FAS is 'the preferred tar d’&'m%&ﬂm’f’%‘f%obition
because it acts only within the pathway to fatty acids, while the other
three enzynmes are inplicated in other cellular functions. Therefore,

i nhi bition of one of the other three enzynes is nore likely to affect

nornmal cells. (§¥théRAr &RYABs BMMERY Aid ShtiREc FaliwdyCPASWthdprefoid 5 the step

catal yzed by the condensi ng enzyne (i.e., beta-ketoacyl synthetase) and the
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reduce” or stop fatty aci nsi'’ng énzyme of the FAS
conplex i | l,.characterized in ter of. structure and.functjon. The
ot | omied Gty RAat i ereeity SRt Thfitur auittel plof B el BELIRE (hi o
which is the target of antilipidenic reagents, such as, for exanple, the
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i nclude a wide range of chemi cal conpounds, including alkylating agents,
oXi dhetstep calalizeddyytheondensprgishaynef (. e nehta-ldoaayl spitbethsohamishe enoyhange. The

bi ndi ng pocket of the enzyme prefers long chain, E, E, dienes. In

pr i neddpethse have tery rtmasbedn@hon dagditiites fot thibitads thatiedne aRtbpdatgraeidd whi ch
exhibits reactivity with thiolate anions could be a good inhibitor of the
condepestd. TR dbMBensinglethydlY ot theiAd éotmplex3Rivell cidr RROEYE bk of 10

dodecadi enoyl amide] is an exanple: 0 NH2 O O Cerulenin covalently binds
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10 Preferred inhibitors of the condensing enzyme include a wide range of chemical

compounds, including alkylating agents, oxidants, and reagents capable of undergoing disulphide
exchange. The bindil‘lg pocket of the enzyme prefers long chain, E, E, dienes.
In principal, a reagent containing the sidechain diene and a g‘r.oup which. exhibits
reactivity with thiolate anions could be a good inhibitor of the condensing enzyme. Cerulenin
15 (28, 3R)-2,3—epoxy-4-c;xo-7, 10 dodecadienoyl amide] is an exaI‘Iiple:

Q
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Cerulenin covalently binds to the critical cytsteine thiol group in the active site of the condensing
enzyme of fatty acid synthase, inactivating tﬁs key enzymatic step (Funabashi, et al., J.
Biochem., 105:751-755, 1989). While cerulenin has been noted to possess other activities, theée
20 either ocourin microorganisﬁls which may not be relevant models of human cells (e.g., inhibition
of cholesterol synthesis in fungi, Omura t1976), Bacteriol. Rev., 40:681-697; or diminished RNA

synthesis in viruses, Perez, et al. (1991), FEBS, 280: 129-133), ocour at a substantially higher



20 either occur in mcroorganisns which may not be rel evant nodels of human
cells (e.g., inhibition of cholesterol synthesis in f29Pece@hren29001976),
Bacteriol. Rev., 40:681-697; or dimnished RNA synthesis in viruses,

Perez, et al. %91), FEBS, 280: 129-133), occur at a substantially higher
4 29 De¥EBWSEZHE WO 2004/ 006835 PCT/ US2003/ 020986 THPHEC8KLent rati ons
(inhibition of viral I RV protease at 5 ng/m, Wlling, et al. (1990),

FEBS, 261:373-377) or may be the direct result of the inhibition of
endogenous fatty acid synthesis (inhibition of antigen processing in B

| ynphocyt es and r,.aphages, o, et . (1987). .. J. |
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inhibit 5 nyristoylation of proteins (Sinmpn, et al., J. Biol. Chem,

267: %@2.‘97333%191'14@%)&6 Gespiweanlt offiedniipgon afngpgenpes fatteacd syesEed in U S.

Patent Application No. 08/ 096,908 and its CIP filed Jan. 24, 1994, the

di sc(inisbitiers ofntipdn jrbceasing indd bbypheaytes ppbmnatephapes, Falgfepalefl887), J.ncl uded are

inhibitors of fatty acid synthase, citrate |yase, CoA carboxyl ase, and

nal | GBhdo TE39:3998-39T3)NSslAe d@ibolsugsdst aeften(n'dudPHét spécificlly inhfBitochi m  Bi ophys. -

Act 921:595-598 1987; Owra el. al., J. Antibiotics 39:1211-1218 1986)
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SK-1894. The ¢heniical UGLL € Tk i i.s . 1- hy 3-(E, E,
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of rat liver aryl.- ynthetase af, 15 8.7 M, .a rel ated conpound, Triacsin
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|l ong-chain fatty acids. Inhibition of acyl-CoA synthetase is toxic to

ani meglferensel Ingludetar inhititorsf fatyy peidisaiathase. citgate lyasp, Coh girboxgiaspnand

266: 4214- 4219, 1991) teaches that Triacsin C causes growh inhibition in

Raj i makd tmyme. 1.0 M and have al so been shown to inhibit growh of Vero

and Hela cells. Tonoda el. al. further teaches that acyl-CoA synthetase is

ggsential in 2ARndh ¥ colledgnss @ofholiél all, Bitichint. Basphed. Ache216535y398 has | et hal
effects. A famly of conpounds ' :
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of t
Streptomyces sp. SK-1894. The chemical structure of Triacsin C is 1-hydroxy-3-(E, E, E-2'.4,T-

undecatrienylidine) triazene. Triacsin C causes 50% inhibition of rat liver acyl-CoA synthetase at
15 8.7 iM; a related compound, Triacsin A, inhibits acyl CoA-synthétase bya mechaniém which is
competitive with long-chain fatty acids. Inbibition of acyl-CoA synthetase is toxic to animal
cells. Tomoda et al. (Tomoda el. al., J. Biol. Chem. 266:4214-4219, 1991) teaches that Triacsin
C causes growth inhibition in Raji cells at 1.0 uM, and have also been shown fo inhibit growth of
Vero and Hela cells. Tomoda el. al. further teaches that acyl-CoA synthetase is essential in
20 animal cells and that inhibition of the enzyme has lethal effects. |
A family of compounds (gamma-substituted-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, inhibit growth of tumor cells,



5 29 Decenber 2006 WD 2004/006835 PCT/ US2003/ 020960 and i nduce wei ght

| oss. The conpounds disclosed in the 575 Patent have S&Jcamberdddfint ages
over the natural product cerulenin for therapeutic applications: [1] they
do not contain the highly reactive epoxide group of cerulenin, [2] they
are st aBo20yA#83%p| ubl e in aqueous sol ution, [3] thE8GT/UEHM/BSHr oduced by a
two-step synthetic reaction and thus easily produced in |arge quantities,
and 5 [4] they are easily tritiated to high specific activity for

bi ochem cal and pharnacological analyses The synthesis of this fanly of

© 575 S48 Pl VU Pl tppe s s YR ARS8 el . PR o7 ossing
FAS, and_ th to redyce b ght . The o7e Patent al
i s PG e g gt S ?ﬁérapé@éﬁpéve 4] et P et | cal |y

reduce adi pocyte mass (adipocyte cell nunber or size) 10 as a means to

r eduEeactispoxids gparp oftealonis, i iheyara dable and splybleyn aguiconssplution §31dhdéyn i ce and
humans are the liver (see Roncari, Can. J. Biochem, 52:221-230, 1974;

Tr i scarbe modumbd by 4 8&bBstephynthétizl riea:tton &t th0sasily praamak'mtlaxgé qlihhtities,‘hﬁﬂl :

Met abol i sm 40:280-5), lactating manmary gl ands (see Thonpson, et al.,

Pedi rtheyaas@am ha@daoqﬁ &ikic aiNi ﬂiramﬁmﬁlbai%@pﬁaﬁﬁ&déw et al., 1974,
ci n%]Sm 159&1 6: 469- 79 I nhi bi tors of fattﬁm d synthesis as

ant i t|aI
antlﬁﬁﬁ§ ¥.§%?; %ﬁfb %%%?'OPC Itufe h% atgﬁﬁkg%ﬁﬂngporlur’ncaerulens.
Strugturall.y..ce in has, been characte

Cor S o 5%”&%'?%f@*ﬁ*?%%semwsaﬂa&aﬁe%ﬁm Sl ePEHIETAS, £ rechani sm
of actlon has been shown to be inhjbition, through irreversible binding,
of bEEH-WRITARAS Idusy hodteehty Bae ‘5o Ratewslsa diselessp ke e qEAWERY or t he

bi osynthesis of fatty acids. Cerul enin has been categorized as an

ant i fitifh geithaspinhibiioisity systgaiaticslly GaneH adipoayiemBesdadinoayteyeel sumber of sizdddi t i on,
sone in vitro 6 29 Decenber 2006 WD 2004/006835 PCT/ US2003/ 020960 activity
bas heemeskovredagdiodsveightre bacteri a, actinonmycetes, and mycobacteri a,

al t hough no

The primary sites for fatty acid synthesis in mice and hi_lmans are the liver (see
Roncari, Can. J. Biochem., 52:221-230, 1974; Triscari et al., 1985, Metabolism, 34:580-7; '
Barakat et al., 1991, Metabolism, 40:280-5), lactating mammary glands (see Thompson, et al,
Pediatr. Res., 19:139-143, 1985) and adipose tissue (Goidrick et al., 1974, Clin. Sci. Mol. Med.,

15 46:469-79).

Inhibitors of fatty acid smthesis as antimicrobial agents
Cerulenin was originally isolated as a potential antifungal antibiotic from the
culture broth of Cephalosporium caerulens. Struchnally cerulenin has been characterized as
20  (2R,3S)-epoxy-4-oxo-7,10-trans,trans-dodecanoic acid amide. Its mechanism of action has been
shown to be inhibition, through irreversible binding, of beta-ketoacyl-ACP synthase, the |
condensing enzyme required for the bios&nthesis of fatty acids. Cerulenin has been categorized as

an antifingal, primarily against Candida and Saccharomyces sp. In addition, some in vitro



activity was found agai nst Mycobacterium tubercul osis. The activity of
fatty acid synthesis inhibitors and cerulenin in parti29fPaemhas2086t been
eval uat ed agai nst protozoa such as Toxoplasma gondii or other infectious
eucaryoti c pathogens such as Pneunocystis carinii, 5 Gardia |anblia,
Pl asnodM§h3084006835r | chonmonas vagi nal i s, Crypt ospori @CHES200H2A%A0soma,
Lei shmani a, and Schi stosoma. |nfectious di seases which are particularly
susceptible to treatnent are diseases which cause lesions in externally
accessi ble surfaces of the infected animal. Externally accessible surfaces
include.all ,surfaces t.hat e reached by non-invasive_ neans (w thout
ot S Bas T GERS SOl Ay CORHEICEE, AR PHRODSRRtH SHPRGLE | 1 sel
mucus nmenbranes, such as those covering nasal, oral, gastrointestinal, or
ur og@sivity wvas fpund ageinst Mywpbaeieringnteboreularis. dbe sotivity effais aqtﬂ%mevéol ar sacs.
Suscepti bl e di seases include: (1) cutaneous nycoses or tineas, especially
i f coohibétdrsmd cérilenio $ppartienlar Ting wih bexnyevalnatedygabhst profpioatsosh asor  Mucocut aneous
candidiasis; (2) nmucotic keratitis, especially if caused byAspergillus,
Fus ayoAepladia gomis of athef BfccaémRebiatyotie pathbdenSsuch 2s Podamekalid arinti, caused by
Acant hanoeba; (4) gastrointestinal disease, especially iif caused by

¢ ar gh: } gy ekl 3 Wl or Candi da
o K B P, D bR ™ 2t on,
espegially.if sed Candi da al bicans or Trichononas vaginalis; and (6)
pul n%?fg’lf'@%ﬁll’ ecg‘gcg'f”g%’g%‘ci ally if caused by Mcobacterium tubercul osis,

Aspergillus, qrPneumgcystis .carinii. IpfectiQuys aorganisns _that are 20
susceptible t t@&?&e@%&sw‘v frg parijoularfyFu Pﬁlﬁ%@i@aﬁnﬁm‘ﬁ?@‘éﬁeﬁ ncl ude
Mycobacterium tubercul osis, especially multiply-drug resistant strains,
and yhish 6susa lesiganingztemally pecssstble suriages 6 the infenicd dnimal; Emerpllyaceessibly aci d
synthesis nmay be used to inhibit mcrobial cell growh. However, conpounds
adm sirBteriedudenllaugaics that magist reavbed lyenomejureadsivy nteans (erithout baiting dr 29 Decenber
2006 WD 2004/ 006835 PCTI US2003/ 020960 patient and the target m crobi al

06! | Suncfig il i) Machiding (o HERSIT64 el AR hREbrinb) SRS THsd divbrign] v, o
predom nantly, affect target m crobi al cells. Eukaryotic mcrobial cells

et g i O SRRSER Y pE  hdei 20 ¢ 1
© sacs., Suéqeptible diseases include: (1) cutaneous mycoses or tineas, especially if caused by
Microspoﬁm, Trichophyton, Epidermophyton, or Mucocutaneous candidiasis; (2) mucotic
keratitis, especially if caused by Aspergillus, Fusarium or Candida; (3) amoebic keratitis,

15 . especially if cansed by Acanthamoeba; (4) gastrointestinal disease, especially if caused by
Giardia lamblia, Entamoeba, Cryptosporidium, Microsporidium, or Candida (most commonly in
immunocompromised animals); (5) urogenital infection, especially if caused by Candida
albicans or Trichomonas vaginalis; and (6) pulmonary disease, especially if caused by
Mycobacterium tuberculosis, Aspergillus, or j’neumocystis carinii, Infectious organisms tﬁat are

20  susceptible to treatment with fatty acid synthesis inhibitors inclode Mycobacterium tuberculosis,
especially multiply-drug resistant strains, and protozoa such as Toxoplasma.

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



5 inhibitors are growh inhibitory and by the fact that exogenously added
fatty acids can protect nornal patient cells but not {Bdseember2dbbal cells
from FAS inhibitors. Therefore, agents which prevent synthesis of fatty
acids by the cell may be used to treat infections. In eukaryotes, fatty
aci.ds awe 284494¢¥8si zed by Type | FAS using the subsPERUSHIHBEOY| CoA,

mal onyl CoA and NADPH. Thus, other enzynes which can feed substrates into
this pathway may al so effect the rate of fatty 10 acid synthesis and thus
be inportant in mcrobes that depend on endogenously synthesized fatty -
acid. Lnhibjtion of the expressign or activity of any .of these enzynes wll
ef f ePEUGH Hvé'[tf%e {gfeet ;isrobal Egrigbip‘ﬁ?‘)r gly it 15 fepefigiablio selsetiphibitors athonbh dogenousl y
synthesi zed fatty acid. The product of -Type |I FAS differs in various

or gant pisgomipalyeslieniipiget migrobibeellsungus S. cerevi si ae the products are
predom nately palmtate and sterate sterified to coenzynme- 15 A In
Mycobact er i um Bukesyntid mirobidh eclrwdiliicirsdepeeiesiaintheit @ émloggnoasyd CoA esters
ranging in length from 16 to 24 carbons. These lipids are often further

pr oc g@fRdizbd fafty bdid Will éﬁiﬁﬁbsgf%dei FAGE G hisd showalboUsy the RAbChAGNIONeNnt s.
I nhibition of key stepS in down-stream processing or utilization of fatty

5 <y Bl N 8 B O, 7213
e i A Ao SR B e 11

acid. However, it has  been discovered that admnistration of Type | fatty
aci dPEypRtREghesisiof fitty aeids by the eqllapayrheisetia freatisfketions. Nypukyetes S4§i t i ve to
inhibition by inhibitors of down-streamfatty acid processing 8 29 Decenber
200 6acidgre gaitesios sl yPETF ASRE081he 2B 8desasaybCoAumdlomd Codrmd BEDREe of this
synergy, admnistration of a fatty acid synthesis inhibitor in conbination
Wi t hThus other diayrresiwlithuah fied selistrateyntothic pathway mpgalbdleffdcpihe rdit o8 hesi s
and/or utilization will selectively affect mcrobial cells that depend on

€0 d0 GG A SpMelis SHNLRES FRIr il Micrdded Hat d@f&ﬁ%ﬁ%ﬁ&g@&ﬁ@iﬁ%&@%ﬂiﬂ ude an
i nhi bitor of FAS and-acetyl CoA carboxyl ase, or 'FAS "5 and an 1 nhibitor of

R e B R L R S T

bi ol 8:9(';1‘8}%!?:1 c];hsughgt elfrcr c%ri%nadel%%tpln? Ql:tldo gén%gsly synthesized fatty acid.

™
el

The product of Type I FAS differs i;1 various organisms..For example, in the
fungus S. cerevisiae the products are predominately palmitate and sterate sterified to coenzyme-
15 A.InMycobacterium smegmatis, the products are saturated faity acid CoA esters ranging in
Iength from 16 to 24 carbons, These lipids are often further 'p'rocessed to fulfill the cells need for
vatious lipid components. |
Inhibition of key steps in down-stream processing or utilization of fatty acids may
be expected to iphibit cell finction, whether the cell depends on endogenous fatty acid or utilizes
20  fatty acid supplied from outside the cell, and so inhibitors of these down-siream steps may not be
sufficiently selective fqr microbial cells that depend on endogenous faity 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



manmal or patient maybe treated by adm nistering a fatty acid synthesis
inhibitor (Pat No. 5,614,551). 10 The inhibition of nei%Beembed20¥ to
depress appetite and stinulate weight loss is described in International
Pat ent | ication No. PCT/U801/05316 the disclosure of which is hereby

i ncor poM4! WH/WS3P ef erence. That application, howevdCT/HAWIRYO descri be or
di scl ose any of the conpounds disclosed in the present application The
stinmulation of camtine palmtoyl transferase-1(CPT-1) to stinulate weight
15 loss.is described in U S. Patent Application Serial No. 60/354, 480, the

di scl ogure.of .which is reb cor.por.ate reference, . That, application
does aH§)J  gdation, e?ﬂlsed:lfétﬂﬁﬂlﬁy ﬁ@meﬁlﬁ{% og%%ﬂﬁﬁ@l?n@?@é%@ tfer ei n,
either. The usg of FAS inhibitors to inhibit the growth of cancer cells is
des croppwbiation Witlsone qgiogsiphikiors of oy grpmm stepeindipid biessthssivradigri ch i s her eby
incorporated by reference. That 20 application does not describe or

di sclubidigationywilhfeleckively affgsbumiutebialicsldd thafaldpdnd oriendogeforRly spabesivbdfatt006 WO
2004/ 006835 PCT/ US2003/ 020960 Summary of the Invention New cl asses of
conpaesiddBrefeired chistinatidhsiaonmas atinkibiteiof FAgend asetyl Colyeafoxylhdecsrapesit i cal |y

val uabl e properties, eg. FAS-inhibition, NPY-inhibiti on CPT-1 stinul ati on,
algi | |ahuaﬁ&mbﬂgm_l ght loss, and anti-cancer and anti-m crobi al
properties. Disclosed herei nis a method of inducing vvei ght | oss in aninals

d h b .
phar ngff?ﬂf ok VAR Bh0eE ey IR RS R RERRR o o BRRERR 1° V)

Vi, 0 , crib i.n det Dsclosdherelnls
a et e&FeﬁE’Fﬁm ﬁl@qoﬁlﬁg“ggﬁéﬁ@ l%g‘ﬁﬁlbtiﬂ‘g\& mBEeRedie t o hunans
or animals a pharmaceutical conposi t| on conpri sing Ehar maceuti cal dil uent
and anangprhebpRtignigRaihs tieated by admlmstermgafarﬁvacldfsynﬂlesm\mhz itogKPat Noor | X.

Di sclosed herein is a nethod of inhibiting the synthesis of neuropeptide Y
in BaAISor ani mal s by administering a pharnmaceutical conposition
conprising a pharmaceutical diluent and a conpound of formula I, I, 111,
¥, V, VI, VIITheVhhibitioR6f detiropeptide-Y to depress appetite and stimulate weight loss is

described in International Patent Application No. PCT/US01/05316 the disclosure of which is
hereby incorporated by reference. That application, however, does not describe or disclose any
of the compounds disclosed in the present application

The stimulation of camitine palmitoy! transferase—1 (CPT-1) to stimmulate weight

15  loss is described in U.S. Patent Application Serial No. 60/354,480, the disclosure of which is

hereby incorporated by reference. That application does not describe or disclose any of the
compounds disclosed herein, either.

The use of FAS inhibitors to inhibit the growth of cancer cells is descxiﬁed inU.S.
Patent No. 5,759,837, the disclosure of which is hereby incorporated by reference. That

20  application does not describe or disclose any of the compounds disclosed herein,



Di scl osed herein is a nethod of inhi biting fatty acid synt hase act|V|ty in

humans or aninals by adm nistering a pharnmaceutical cd¥desembar2®6npri sing
a pharmaceutical diluent and a conpound of formula I, I, IIIl, 1V, V, VI,
VII, VIII, or I X Disclosed herein is a method of treating cancer in :

ani mal sWade+§e8¥ns by admi nistering a phar naceut i F&IUSEHHRPEPHP| on
conprising a pharmaceutical diluent and a conpound of formula I, I, III,
[V, V, VI, VII, VIll, or I X 10 29 Decenber 2006 D sclosed hereinis a
met hod of preventing the growth of cancer cells in animls and humans by

adm nd L tfe Q,ar ceutical conposition conprising a pharmaceuti cal
dlluem-c%‘rﬁg@ﬁi of formula I, I, 11, IV, V, VI, VII, VIIl or IX
Di scl osed herejn is a mfet hod of _i nhj bitj ng rovvt h of invasive m crobial
cells by adni e‘é’t‘"’ PR G %°WF%@§%PWB§FS%WQHWGGGWQ§ ng a

phar maceutical diluent and a conpound of conpound of formula I, H 111,

| v, \thergpeutieplly valynble properties, cg. rFAQ) -hibition ANPEhibitioe PT-b stimadeticded corpounds
of fornulal: 0 R 0 RZX1L 0 | wherein R=H or C-Co alkyl,

cyc| cibilityto,indick emight losy, whd andiroshedr kiyd antiomicedbill papwdties.=CHR , - C(O ORS, -
C(OR, -CH2C(O OR3, CHZC(O)NHRB wherein R3is Hor Cil- ClO al kyl ,

cycl oal kyl, or Disalok@ekein &3 metHod o E20uc sty aryl.
aryl al kyl, or aI1 k;l aryIﬁln X m[ISIHF{' ° V\hereéqglght%g%n%lf%agd% , k"cycl oal kyl,

al keﬁﬂﬁnms@ﬁﬁ@ a plEdcahodl oon@Bsﬁ(gn}%lr@ﬁth a é}%gr)?ﬁeutgcr p&iﬁeﬂ%«h 20 noa}nrpo}ﬁ?f ont ai ni ng

a carbonyl group, a carboxyl group, a ta group cohol
gr OUBK fofulAN ISHN @V, BrAURTI, VIE oROghAKR aI'eLHeEJﬁ%Ed %p&e{aﬁnauvy containing one or

Disclosed herein is a method of stimulating the activity of CPT-l by administering
to humans or animals a pharmaceutical composition comprising a pharmaceutical diluent and a
compound of formula I, IT, I, IV, V, VI, VII, VIII, or IX.

Disclosed herein is a method of inhibiting the synthesis of neuropeptide Y =in
humans or animals by administering a pharmaceutical composition comprising a pharmaceutical
diluent and a compound of formula I, 11, IIL, IV, V, VI, VII, VIII, or IX. | |

Disclosed he;ein is 2 method of inhibiting faity acid synthase activity in humans
or animals by administering a pharmaceutical composition comprising a pharmaceutical diluent
and a compound of formula ¥, II, ITL, IV, V, VI, VII, VIIL, or IX.

Disclosed herein is a me.thod of treating cancer in animals and humans by
administering a pharmaceutical composition comprising a pharmaceutical diluent and a

compound of formula I, II, IIL, IV, V, VI, VIL, VIII, or IX.

10



nore hal ogen atons. In a second aspect, there is provided conpounds of
formula Il: 11 29 December 2006 0 Rs ORT Xz 0 || 29pesember 86= H, or
Cl -C20 al kyl, cycloal kyl, al kenyl, aryl, arylal kyl, or alkylaryl, -C(O ORS,
-C(OR8, - CHZC(O OR8, -CH2C(O) NHR8, where R8 is Hor CI-Cl O al kyl,
cycl oal kyl, or alkenyl; R = Cl-C20 alkyl, cycloal kyl, alkenyl, aryl,
aryl al kyl, or alkylaryl; X2 =NHR9, where RO is H, Cl-C2o0 al kyl, cycl oal kyl,
al kenyl, aryl, arylalkyl, or alkylaryl, the RO group optionally containing
a carbonyl gr duglosed ieadibBxyhetigd @b preventiaathb groyaindfdencgr @ilpin anammlsaal cohol
group, or an ether group, the RO group further optionally containing one or
nor eandalmge by admoifBterity 4 fhatciRepical\comPositivatcompidingphksnac&itidsl ddmsht R i S
n- C13H27, X2 is not -NHC2H5. In a third aspect, there is provided
COoNpAdIA temphind 6fF oltuda 1L I, 111, Ov, Rt &1, @LR/IID6DQ. |v wherein R16 = H, or Cl-C2o
al kyl, cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl, -C(O OR18,
-C(OR18, - CH2C(O OR18, -CH2C(O NHR18, where R18 is Hor C-Cl O al kyl,
cycl oal kyl, or al kenyl ; 7

Disclosed herein is a method of inhibiting growth of invasive microbial cells by

administering a pharmaceutical composition comprising a pharmaceutical diluent and a compound

of compound of formula L, II, I1I, IV, V, VI, VII, VIII or IX.

I a first aspect, there is provided compounds of formula I;

wherein

R' =H, or C,-Cy; alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, =CHR?, -C(O)OR?, -
C(O)R?, -CH,C(O)OR’, -CH,C(O)NHR?, wherein R? is H or C,-Cy, alkyl, cycloalkyl, or
alkenyl;

R? = C,-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;

X' =NHR*, where R* is H, C,-Cyp alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, the R*
group optionally containing a carbonyl group, a carboxyl group, a carboxyamide group,
an alcohol group, or an ether group, the R* group further optionally containing one or

more halogen atoms.

- In a second aspect, there is provided compounds of formula II:

11



R' = G -C20 al kyl, cycloal kyl, alkenyl, aryl, arylalkyl, or alkylaryl; X4
=NHR19, where R19 is H, Cl-C20 al kyl, cycloal kyl, al ker®@IDecembér,2086y| al kyl ,
or allcylaryl, the RL9 group optionally containing a carbonyl group, a
car boxyl group, a carboxyam de group, |Ila 29 Decenber 2006 an al cohol
group, or an ether group, the R 9 group further optionally containing one
or nore hal ogen atons; with the proviso that when R16 is -CH3 and R 9 is
-CH3, then R' is not substituted_.or unsubstituted phenyl, -n-C3H7,

-n- C5H11, -n-C13H27, and with thg further proviso that mhen R16 is H and
R9is -CH3, then R" is not su M8t ed or unsubstituted phenyl or -CHS,
and when R16 is Hand R19 is - , then R" is not -iC3H7, or
substituted or unsubstituted pRenyl—=>%n a fourth aspect, there is provided
conpounds of formula V: 0 O R2/ 2 OH 0V wherein RR1 = H, or C2-C20
al kyl, cycloal kyl, al kenyl, aryl, arylalkyl, or alkylaryl, -CHR23,
-C(OR23, C(OR23, -CH2C(O OR23,I- CH2C( O NHR23, where R23 is Hor C-CO
al kyl, cycl oal kyl, or al kenyl, except when R21 is =CHR23, R23 is not H,
R22 vhefeir C20 aIkyI cycl oal kyl, al kenyl, aryl, aryIaIkyI or al kylaryl;

6l [ n. R2 R2 RO , -nC5H11 or
013%2 %QEG o f &%ﬁ?ﬁ%ﬁy}ﬁMﬁwnﬂ(ﬁ% é@)%ﬁs @}%}1 then R22
i's not CfI;em)ORWEJ@O)NHR& whéB R is,H WhEIE) AkyRZA cloalGd; &Alizhiyl , C6-Cl o al kyl
Cl2 al kyl, Cl4 aIkyI 016 C20 alkyl. In a fifth aspect, there is provided
CO”'%QU’E?SQO i O ML 2 Vikeny1 a1, arylatiyl, or alkylaryl;

X?=NHR’, where R’ is H, C;-Cy, alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, the R’
group optionally containing a carbonyl group, a carboxyl group, a carboxyamide group,
an alcohol group, or an ether group, the R’ group further optionally containing one or

more halogen atoms;
with the proviso that when R® is -CHj, and R” is n-C,3H,,, X? is not ~-NHC,Hs.

In a third aspect, there is provided compounds of formula IV

wherein

R' = H, or C;-Cy alkyl, cycloalkyl, alkenyl, aryl, arylatkyl, or alkylaryl, -C(OYOR'S, -C(O)R'®, -
CH,C(O)OR", -CH,C{O)NHR'®, where R" is H or C,-C), alkyl, cycloalkyl, or alkenyl;

R = C,-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;

X_4 =NHR", where R" is H, C;-C5 alkyl, cycloalkyl, alkenyl, aryl, arylatkyl, or alkylaryl, the R*’

group optionally containing a carbonyl group, a carboxyl group, a carboxyamide group,

11a



29 Decenber 2006 O RPA 0 Res OH VI wherein R24 = C2-C20 al kyl,

cycl oal kyl, alkenyl, aryl, arylalkyl, or alkylaryl, -CRORRaeber-20060) R26,
-CH2C(O) OR26, -CH2C(O NHR26, where R26 is H or Cl1-Cl10 al kyl, cycl oal kyl,
al kenyl; R25 = C1-C20 al kyl, cycloal kyl, al kenyl, aryl, arylalkyl, or

al kylaryl; wth the proviso that when R24 is -COCH, then R25 is not - CHS,
-nC51 111 or C13H27, and with the further proviso that when R24 is

- CH2 CO@tﬂ,alobh(ﬂrgTd%:f;&ﬂ a5 eftek grobbidhe R CldedapFurdien opudn@ﬁﬁ&amalhmg ansérxt h aspect,

there is %}w ded conpounds of fornmula VII: a OCH3 R27 CH 0 VI
wher ei ﬁ““fg Ogen@MEL 3] kyl, C6-C10 al kyl, Cl2 alkyl, Cl4 alkyl, C16-C20
alkyl. I'n a seventh aspect, there is provi ded conpounds of fornula VIII:

0 Chath tR2BrokisbithaOwhéinl R'® isWEH @inA R19(1280'H§ tKh-KC20 mat kapktituey ot oal kyl , al kenyl

?L)(l:l?,H?arXuﬁ’%ﬂ%ﬂ@hoé’}’a‘lhé% rzl}#:s . Ll e proviso that R28 is not-CH3,

and with the further proviso that when R'® is H and R"® is —CH,, then R"7 is not substituted or
unsubstituted phenyl or —CHj, and when R'® is H and R is —-CH,CHs, then R is not

—iC;Hy, or substituted or unsubstituted phenyl.

In a fourth aspect, there is provided compounds of formula V:

0
21
0 R

R2 OH
o)

v

wherein

R* =H, or C,-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, -CHR?, -C(O)R%,
-C(O)R”, -CH,C(0)OR”, -CH,C(O)NHR?, where R® is H or C,;-C, alkyl, cycloalkyl, or
alkenyl, except when R*' is =CHR>, R® is not H;

= C;-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;

with the proviso that when R*' is ~-COOH, then R*? is not —CH;, -nCsH,, or C;3H,;, and with
the further proviso that when R*! is ~CH,COOH, then R* is not —CH,, -CH,CH;, or —
iCsHyy,

wherein R*” = C,-C, alkyl, C4-Cq alkyl, C,; alkyl, Ci4 alkyl, C16-Cao alkyl.

In a fifth aspect, there is provided compounds of formula VI:

11b
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29 Decenber 2006 In an eighth aspect, there is provided a pharnaceuti cal
conposi tion conprising a pharnmaceutical diluent and a Jd8Mpeembersi00bor nul a
IXX 0 RO, R3OX OIx R2=H or Cl-C2o al kyl, cycloal kyl, al kenyl,
aryl, arylal kyl, or alkylaryl, =CHR31, -C(O OR31, - C(OR31, -CH2C(O ORrR',
-CH2C(O NHR', where R31 is Hor Cl1-Cl al kyl, cycloal kyl, or alkenyl; R30 =
Cl-C2 al kyl, cycloal kyl, alkenyl, aryl, arylalkyl, or alkylaryl; X5 =
-OR32, or NHR32, Wiere R32 is H, Cl1-C2 al kyl, cycloal kyl, al kenyl, aryl,
arylal kyl, or alkylaryl, the R34 grgup optionally containing a carbonyl
group, a carboxyl group, a car m de group, an al cohol group, or an

et her group, the R32 group furt optionally containing one or nore

hal ogen atons; with the provisb th Rvhen R29 is =CH2, then X5 is not OH.
In a ninth aspect, there is provi d®d a pharnmaceutical conposition
conprising a pharmaceutical dilugnt and a conpound according to fornmula I.
In a tenth aspect, there is provided a pharmaceutical conposition
conprising a pharnmaceutical diluent and a conpound according to fornul a

| | . Wheredh el eventh aspect, there is provided a pharnaceutical conposition

conng1écpgmag?pgﬁmﬁﬁggth@ghng;ﬁﬂggﬂ(ﬁquQQQO@pgmﬁgiqgggﬁdlng to formul a

V. In a twel aspect ere is, provi déd a pharmaceuti cal conposition
conprls?ﬂéxgxﬂ%ha?ﬁéagﬁﬂﬂgaﬂﬂﬁﬁﬂﬁeﬁﬁi@ﬁa‘%0€Bﬂﬁﬂﬁhﬁk§c@6W@?ﬂg to fornula V.

In a thirteenth aspect, there is provided a pharnaceutical conposition

{:/lcmpz{tiﬁcpgm alkyl) B SFBE B Wikl ard] drH8RY, @tkyRr@onpound according to fornul a
lid

with the proviso that when R** is —COOH, then R* is not —CHj, -nCsH,, or Cj3;H,,, and with
the further proviso that when R** is ~CH,COOH, then R*® is not -CH;, -CH,CH;, or
-1CsH;,.

In a sixth aspect, there is provided compounds of formula VII:

0
c
o Hs

R QH
QO

VI

wherein R* = C;-C, alkyl, C4-Cy alkyl, C,; alkyl, Cy4 alkyl, C;6-Cyo alkyl.

In a seventh aspect, there is provided compounds of formula VIII:

o}

CHy

S

R® . yOH
o

ym

wherein R* is C;-Cyq alkyl, cycloalkyl, alkenyl aryl arylalkyl, or alkylaryl, with the proviso that
R is not —CH3, —nC3H7, -HC“H23, or '—HC13H27

1ilc



29 Decenber 2006 In a fourteenth aspect, there is provided a
phar maceuti cal conposition conprising a pharnmaceutical 2% Detembeal(oa

conmpound according to fornula VII. In a fifteenth aspect, there is provided
a pharmaceutical conposition conprising a pharnmaceutical diluent and a
conpound according to fornmula VIIl. In a sixteenth aspect, there is

provi ded a pharmaceutical conposition conprising a pharmaceutical diluent
and a cormoundnaﬁ@fgm@ua@lgect Chef ik E]rﬂvﬁieh'a'phal%ac&ngal Bmpsitidh conbpeis@n R = H,
or CI-C2% al ky cIoaIk I e aryl, arylal kyl, or aIkyIaryI =CHR",
- C( O ORP: afm@e‘(’lé)c luentéptée(’@ @@EP@?‘NHR' where R' is Hor Cl-CLl0

al kyl, cycl oal kyl, or  al kenyl; R12 = Cl-C20 al kyl, cycloal kyl, al kenyl,
aryl, arylalkyl, or alkylaryl; XsOR 14, where R14 is Cl-C20 al kyl,
cycl oal kyl, al kenyl, aryl, arylalkykm or alkylaryl, the R® group
optionally containing a carbony® oup, a carboxyl group, a carboxyam de
group, an alcohol group, or an; - group, the, R19 group further
optionally containing one or | ogen atons. In a seventeenth aspect,
there is provided the use of a conpound in the manufacture of a nedi canent
for inducing weight |oss, where the conmpound is of fornula I X. In an

ei ghteenth aspect, there is provil§ed the use of a conpound in the

manuf act ur e of a nedi canent for treating cancer, where the compound is of
formy a I X ni net eent h aspect, % ere is prOV|deg the use of a conpound

in the Hedhf: aﬁ?t il Syelealkoalir et erviedio ot Rl FRERt @R virty of CPT-1
wher e rdo@)lébntplemd)oﬁ" OEHJRONHTE! Iwherel R*€is 200rRe T8 IR, 2004kyll it a twenti et h

aspect h?re is provided the use of a conpound in the manufacture

R*® = C;-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;

X® = -OR*, or -NHR™¥, where R is H, C,-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, the R* group optionally containing a carbonyl group, a carboxyl group, a
carboxyamide group, an alcohol group, or an ether group, the R* group further optionally

containing one or more halogen atoms;
with the proviso that when R* is =CH,, then X’ is not OH.

In a ninth aspect, there is provided a pharmaceutical composition comprising a

pharmaceutical diluent and a compound according to formula I,

In a tenth aspect, there is provided a pharmaceutical composition comprising a

pharmaceutical diluent and a compound according to formula II.

In an eleventh aspect, there is provided a pharmaceutical composition comprising

a pharmaceutical diluent and a compound according to formula IV.

In a twelfth aspect, there is provided a pharmaceutical composition comprising a

pharmaceutical diluent and a compound according to formula V.

In a thirteenth aspect, there is provided a pharmaceutical composition comprising

a pharmaceutical diluent and a compound according to formula VI.

11d



of a nmedicanent for inhibiting the activity of neuropeptide-Y, where the
conpound is of fornmula IX 1In a twenty-first aspect, t39%Peccinbepl®6i ded t he
use- of a conmpound in the manufacture of a nmedicanent for inhibiting growh
of invasive mcrobial cells, where the compound is of formula I X. Brief
Description of the Drawings FIG 1 shows a synthetic schene to nmake certain
conpounds according to the invention. FIG 2 shows a synthetic schene to

nmake certain qRBRALBES: AE&E g pioRdided £ pharideftichBdmpbdien BmpAGMS t he
in vivo testing of the anti-tunmor properties of certain

resul ts of
nﬁcﬂ&fﬁ‘&?c%e%ﬁﬂ?ﬁ‘?b“@&%‘ﬁ@‘inﬂ%cﬁfql%of‘if'lnéa VAL shows the results of in vivo

testlng of the anti-tunor properties of a different conpound according to
t he i nventi on.In FliGeenth Spishctdieploeided 4 @aﬁﬁaekﬁncmi cvpdsashico@pfigig avei ght | oss

of certain ound accor tion. IIf 29 Decenber 2006 WO
2004 ﬁﬁgg?gagggﬁg§?gﬁ§?ﬁﬁﬁﬁ ﬁa’E%FQ?F ulg Tlptlon of the Invention The
conpounds of the invention can be prepared by conventional neans. The

synt hesi s of anmﬁthMJaﬁaﬁhmweﬁmpﬁﬂhdsphﬁnm&m@ml@ﬁ@oﬁﬁmi@mmﬁﬁmmmles. The
cpnp unds

for th of obesity, cancer, or
PopP Rl 4 1A str sl -8R E%ﬂ Tiont of the invention is
conpounds of formula l- 0 R O R2 Xl

wherein

R =H, or C,-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, =CHR"*, -C(O)OR", -
C(O)R"”, - CHC(O)OR®, -CH,C(O)NHR", where R" is H or C,-Cy alkyl, cycloalkyl, or
alkenyl;

R'? = C-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;

X* =OR™, where R" is C,-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, the R™
group optionally containing a carbonyl group, a carboxyl group, a carboxyamide group,
an alcohol group, or an ether group, the R" group further optionally containing one or

more halogen atoms.

In a seventeenth aspect, there is provided the use of a compound in the

manufacture of a medicament for inducing weight loss, where the compound is of formula IX.

In an eighteenth aspect, there is provided the use of a compound in the

manufacture of a medicament for treating cancer, where the compound is of formula IX.

In a nineteenth aspect, there is provided the use of a compound in the manufacture

of a medicament for stimulating the activity of CPT-1, where the compound is of formula IX.
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| wherein RI = H or C-C2o alkyl, cycloal kyl, alkenyl, aryl, arylalkyl,

or alkylaryl, =CHR3, -C(OOR3, - 10 C(O R3, -CH2C(O OR39 P&eBaOINER3,
where R3is Hor Cl-Go alkyl, cycloalkyl, or alkenyl; RZ =C -C20 alkyl,
cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl; XI = NHR4, where R4 is
H, C-C2o al kyl, cycloal kyl, alkenyl, aryl, arylalkyl, or alkylaryl, the R4
group optionally containing a carbonyl group, a carboxyl group, a

car boxyani de g @ufentieth aspat, ke ¥ Rbvi@idoktiuse 6f a hpBhdiah tHEmMPactlidlde R4 group
en atops. .In a preferred

further tional ly _containing ogne or _nore hal og ]

enbd’g A Hié"ﬁ’t%?m?‘éf‘ tr tiiing e aacrlw% of ngyrepeptfa Vi hegq tﬁ%mnouadrwf fogpyjt al kyl, or

al kykaryl; or =CH2. In a nore preferred enbodinent, Rl is -CH3 or =CH2. In
anot her preferred enbodinent, R4 is -CH2C(O ORS or -CH2C(O NHRS, where RS
is 20 C-CO.alkyl cl oal kyl ,. al kenyl, aryl, arylalkyl, or alkylaryl. 12
29 Decenber 26’6%“¥%'%W3P?5B%§5‘SWﬁf@@b@ﬂ%%ﬁ@%@ﬂ%&tﬁ%r enbodi ment ~ of

t he manvfoiteaif a ndieangno i dhithititerandveh b in@sivRmidbiRdl cXbs, where hewherein R6 = H,
or Cl-C2 alkyl., c oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl,
-qé?’@?éé‘?‘gfscﬁ%&w}%‘mzqqms, _CH2C( O NHRs, where Rs is H or Q-ClL0

al kyl, cycloal kyl, or alkenyl; R7 = C-C2 alkyl, cycloal kyl, alkenyl,
aryl, arylalkyl, or alkylaryl; X2 = NHR9, where RO is H, C-C20 al kyl,

cycIg;gkbggcﬁmﬁjnlg)@&y])m@ihyg , arylalkyl, or alkylaryl, the RO 10 group
optionally containing a carbonyl group, a carboxyl group, a carboxyam de

group,

FIG. 1 shows a synthetic scheme to make certain compounds according to the

invention.

FIG. 2 shows a synthetic scheme to make certain compounds according to the

invention,

FIG. 3 shows the results of in vivo testing of the anti-tumor properties of certain

compounds according to the invention.

FIG. 4 shows the results of ir vive testing of the anti-tumor properties of a

different compound according to the invention.

FIG. 5 shows the results of in vivo testing for weight loss of certain compounds

according to the invention.
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an al cohol group, or an ether group, the RO group finther optionally

containing one or nore hal ogen atons; with the provi s @Stkeatmbbre0R6 | s
-CH3, and R7 is n-Cl3H27, X2 is not NHC2H5. In a preferred enbodi nent, R6
is Cl-Clo al kyl, cycloallcyl al kenyl, aryl, arylalkyl, or 15 aIkyIaryI

In a oM@ 2PHOPST ed enbodi ment, R6 is -CH3. In ano?ﬁé@SEF%P@W?ed

enbodi nment , F@ls-GmXQOmOOr-GQQOHMMQ where RtO is Cl-Clo

al kyl , cycloalkyl, al kenyl, aryl, arylal kyl, or alkylaryl. Another

enbodi mrent of the invention is conmpounds of formula M 0 Rl11 O R12 X3 20

0 i ﬁk or=lpes) It 6298 ventin 2004/006835 PCT/ US2003/ 020960 wherein RII =
H, , al kenyl, aryl, arylalkyl or alkylaryl,

—CHR13 - 0 7 ORL3 NHR13, re RI3'is H
or C-CO aI k ""89‘8?‘%? é&%@%F“$% fepaéedrbi’fm ee% ea&ﬁvk\%, cycl oal kyl ,

al kenyl yl al kyl, or alkylaryl X3 = OR14, \Were R14 is Cl-C20

al kylsyntéey@log&n ber 0§thﬁé?r9pounéwﬂescﬁb%mth@yﬁamplps aTtegpmpgunds MALDR 4 gr oup
optionally containing a carbonyl group, a carboxyl group, a carboxyam de
gr oupsefulsor the wedtmént gf ohesity, omcemorenimbialiy-beged infeaiol 4 gr oup fi nt her
optionally containing one or nore halogen atons. 10 In a preferred

egbodi ment, RIOnd embeliinfehtofahdiventiGy B combdunds offolepuly:, aryl, arylalkyl, or
al kylaryl; or =CH2. In a nore preferred enbodinment, Rl is -CH3 or =CH2. In
anot her preferred enbodi nent, Rl4pis -CH2C(O OR 5 or -CH2C( O NHR15, where
R15 i

‘ R

‘wherein
R =H, or C;-Cyp alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, 01_' alkylaryl, =CHR?, -C(O)OR?, -
| 10 C(O)R?, -CH,C(OYOR?, -CH,;C(O)NHR?, where R is H or Cy-Cyo alkyi, cycloatkyl, or
alkenyl;
R%= (;-Cyp alkyl, cycloalkyl, alkenyl, aryl, arylalky), or alkylaryl;
X' = NHR*, where R? is H, Cy-Cap alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or afkylaryl, the R*
group optionally containing a carbonyl group, 2 carboxyl group, a carboxyamide group,
15 an alcohol group, or an ether group, the R* group further optionally containing one or
more halogen atoms. .
* In apreferred embodiment, R is C1-Cyg alkyl, cycloalkyl, alkeny, aryl, arylalkyl, or
alkylaryl; or =CHj. In a more preferred embodiment, R! is ~CH; or =CH,.
In another preferred embodiment, R*is -CI-IZC(CI)OR5 or -CHgC(O)NHR5 , where R is

20 . Cy-Cyy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl.

12



is C-C O alkyl, cycloal kyl, al kenyl, aryl, arylalkyl, or alkylaryl.

Anot her enbodi nment of the invention is conpounds of fordbaember2006 0 R16
ORLf X4 0 .1V wherein 20 0=H, or C-C20 al kyl, cycloal kyl, al kenyl,
aryl, arylalkyl, or alkylaryl, -CCOOR g, -C(OR18, -CH2C(O) OR18,

- CH2C( OMQHRP4400683Bere RIS is H or Cl-Cl O al kyl, cyclP6&UN03/028%60a| kenyl ; Rn
= C-C20 al kyl, cycloal kyl, al kenyl, aryl, arylalkyl, or alkylaryl; 14 29
Decenber 2006 WD 2004/ 006835 PCT/ US2003/ 020960 X4 = OR19, where R19 is
Cl-C20 al kyl, cycloal kyl, al kenyl, aryl, arylalkyl, or alkylaryl, the R19

group optionall nt ad nk ng.a.ecarbonyl .grou car yl group, a

car boxyani de g%&%@r&%&éﬂl%é%ﬁﬁc&%%fno u&ﬁ“‘é‘%ﬁ%@“&cﬁup the Rig group
father optionally containing one o nore hal ogen atonms,- 5 with the proviso
that when R16 is -CH3 and Rig is - ,,then R17 is not substituted or
unsubstituted phenyl, -nC3H7, -n Ror -nC13H27, and with the further
provi so that when R16 is H and s -CH3, then Ru is not substituted or
unsubstuted phenyl or -CH3, andpgfhenyB% is H and R19 is -CH2CH3, then R17
is not -1C3H 7, or substituted or upsubstituted phenyl. 10 In a preferred
enbodi nent, R16 is Cl-Clo al kyl, cycloal kyl, al kenyl, aryl, arylalkyl, or
alkylaryl. In a nore preferred enbogi nent, RL6 is -CH3. In another
preferred enbodi nent, R19 is -CH2C(O OR20 or -CH2C(O NHR20, where R20 is

C]S' nghe%igyl , cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl.

R®=H, or C1-Cyp alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, -C(O)OR®, -C(O)RS,
~CH,C(O)OR®, -CH;C(O)NHR?, where R® is H or C;-Cyg alkyl, cycloalkyl, or alkenyl;
R’= C-Cy alkyl, cyclc;alkyl, alkenyl, aryl, arylalkyl, or alkylaryl;
X?=NHR®, where R® is H, C;-Cyo alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, the R®
10 . group optionally containing a carbonyl grouﬁ, a carboxyl group, a carboxyamide group,
| an alcohol group, or an ether group, the R’ group further optionally containing one or
more halogen atoms; !
with thé proviso that when R® is -CH, and R7 is n-CysHyz, X* is not -NHC;H, -
In a preferred enibodiment, R® is C;-Cyg alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or
15  alkylaryl, In & more preferred embodiment, R® is -CHs.
In another preferred embodiment, R’ is -CH;C(O)OR' or -CH,C(O)NHR ', where R¥ is
C1-Cro alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl

Another embodiment of the invention is compounds of formula Iil:

20 c
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Anot her enbodi ment of the invention is conpounds of forrmula V: 15 0 Rzt
R22 OH 0 V wherein 20 R21 = CZ-C20 al kyl, cycl oal kyl29 Rdckeshet 2004r y| |

aryl al kyl, or alkylaryl, =CHR23, -C(O OR23, C(O) R23, - CHzZC(O OR23,

- CH2C( O NHR23 \Wher e R23 is Hor Cl-Clo al kyl, cycloal k}/ or al kenyl,
except 049333 s —CHR23, R23 is not H 15 29 Decgﬁf)’é‘? Vo550 \nD

2004/ 006835 PCT1US2003/020960 0 = C-C20 al kyl, cycl oal kyl, al kenyl, aryl,
arylal kyl, or alkylaryl; with the proviso that when R21 is -COON, then R22
is not-CH3i -nC5H,1, or Cl131127, and with the further proviso that when
R21 i1@her&h2COOH, then e is not -CH3, -CH2CH3, or -iCSH, 1, and the fiuther
provi so that when RZt is -CHCH3, then R22 is not n- C5Hi1 51n a preferred

oo e o S e AT SRSt
0 Red OC%%‘%H?C(O}SRME -CH;C(O)NHR", where R" is H or Cy-Cyp alkyl, cycloa]]cyl, or
alkenyl;
5 RYZ= C-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;

X® = ORY, where R' is C;-Cyy alkyl, cycloalkyl, alkenyl, aryl, aiylalkyl, or alkylaryl, the R™
group optionally containing a carbonyl group, a carboxyl group, a carboxyamide group,
an alcoiml group, or an ether group, the R group further optionally containing one or
mc;re halogen atoms.

10 In a preferred embodiment, R'! is C,-Cyp alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or
alkylaryl; or =CH,. In a more preferred embodiment, R' is ~CHj; or =CH,.
In aﬁother preferred embodimént, R" is -CH,;C(O)ORY or -CHC(O)NHR'?, where R'*
" 18 Cy-Cyp alkyl, cycloalkyl, alkenyl, aryl, arylalkyl; or alkylaryl,
Another embodimen't of the invention is compounds of formula IV:

15

wherein
20 R'=H, or Ci-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, -C{O)OR™, -C(O)R",
-CH,C(O)OR", -CH,C(O)NHR"®, where R'® is H or C-Cyq alkyl, cycloalkyl, or alkenyl;

RY = C-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;

14



wherein R24 = C2-C20 al kyl, cycloal kyl, al kenyl,"aryl, arylal kyl, or

al kylaryl, -C(O OR26, -C(OR26 -CH2C(O OR26, -CH2C(O) KRORRSembreX086 R26 is H
or Cl1-d o alkyl, cycloal kyl, or alkenyl; 15 R25 = C,-C20 al kyl,

cycl oal kyl, allcenyl, aryl, arylalkyl, or alkylaryl; with the proviso that
when R2WO2804008883 then R25 is not -CH3, -nC5Hi 1i 8ET/EIBPPR6KNd with the
further proviso that when R24 is -CH2COOH, then R25 is not -CH3, -CH2CHS,

or -iCsHU In a preferred enbodi nent, R24 is C2-C Q al kyl, cycl oal kyl,

al kenyl aryl arylal kyl, or 20 alkylaryl. Another enbodi nent of the

pCT! 551 %%%%Qéié’éb%ﬂ&f%@wywl%ﬁwﬁﬁﬂ? B RS eyt

C6- C10 aI Kk Cl4 al C16- : Anot her, . enbodi nent of
Che inven#%f’ﬁ%ﬂon@ivnﬁé&iwao?a?b v SpTT G0 ey o RBEIG O 10 v ||
wherein R28 is Cl1-C20 al kyl, cycI oall cyl, al kenyl aryl, .arylal kyl, or
al kyl ary| 20 3lpehal g, 9 wyothes sraviy the grwweromﬂlymmgowmzs or
-nCLl3H27.

- more halogen atoms,

5 with the proviso that when R'® is ~CH; and R is ~CHg, then RY” is not substituted or

unsubstituted phenyl, -nCsH;, -nCsHyy, or -1‘1013.H27,

and with the further proviso that when RS is H and R is —CH;, then RY is not substituted or
unsubstuted phenyl or —~CHjs, and when RYisHandRYis -CH,CHj, then RY isnot
-1C3Hy, or substituted or unsubstituted phenyl. _

10 .In a preferred emboﬁﬁmt, R is C1-Cyo alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or

alkylatyl. In a more preferred embodiment, R'® is—CHa.
In another preferred embodiment; R" is -CH,C(O)OR™ or -CH,C(O)NHR, where R?

is C;-Cyo alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl. |

Another embodiment of the invention is compounds of formula V:
15
O
21
o R

R% OH
0

\Y
wherein

20 R® =Cp-Cy alkyl, cycloaikyl, alkenyl, aryl, arylalkyl, or alkylaryl, =CHR®, -C(O)OR®,
~C(O)R®, -CH,C(O)OR®, -CH,C(O)NHR?, where R? is H or C;-Cy alkyl, cycloalkyl, or

alkenyl, except when R?! is =CHR®, R® is not H;

&



15 Anot her enbodi ment of the invention is pharmaceutical conpositions
conprising a pharmaceutical diluent or carrier and a 8fsemteri00bor nul a
L, 1, i, v, v, Vi, VI VI, or 11X O RR9 ORao X8 0 11X 20 R29 = H,
or Cl-C20 al kyl, cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl, c
=CHR31,woQ@p@e3®l, - C(O) R31, -CH2C(O OR31, - CH2C( GLNfusm03/024p8re Rat is H
or Cl-C10 al kyl, cycloal kyl, or alkenyl; 17 29 Decenber 2006 WO

2004/ 006835 PCT/ US2003/ 020960 1(30 = Ci1-C20 al kyl, cycl oal kyl, al kenyl,
aryl, arylalkyl, or alkylaryl; XS -0OR32, or NHt32, Were R32 is H C-C20

opt | Bl ?‘ﬁl?ﬁﬁﬁi’:r Rtk M aé—f‘%%%‘?b%é%:%xyf" o oup. ) t E‘Srh boxyam do
. ; 32 ]
oot 1 DR se et et iseot St RaShour, st out ol M Yy so ¢ hat

when R29 is =CH2, then X5 is not -OH In a preferred enbodi nent, R29 is

Cl - Cl O al thy furtherprowise fhet whesy Bie isy{CELEPRIH, thenR aisiopt ~CHnprCHIGHs o vI | or =CH2.
In a nore preferred enbodinent, W is -CH3 or =CH2. In another .preferred
enbodi mentiCsHR3 2nd the- fFRHROHOYEREGE when IHACGLCHOHER3E:n R & nohe8HR33 is CI-Cl O
al kyl, cycloal kyl, al kenyl, aryl, arylalkyl, or alkylaryl. The conpositions
of the preseRéfetreyaifiddafent & RE, T, EHRM SRidalkyl, akeh) 91! aVlaR, bp humans and
other animal's in unit dosage forns, such as fablet’s, capsules, pills,
pomdgk@ pgranul es, sterile parenteral solutions or suspensions, ora

sol utr ﬁg'or suspensions, oil in water and water in oil enulsions

cont ai ni ng-sui £ 2ble QUBRLLL#%Sfvchii: S RTRSHALs o BRGSO €5 and i

O
R24-
S
R?S OH
(8]
10
VI ¥
wherein

R* = Cy-Cy alkyl, cycloalkyl, alkenyl, ‘aryl, arylalkyl, or alkylaryl, -C(O)OR?, -C(O)R%,
-CH,C(O)OR%, -CH,C(O)NHR?, where R is H or C;-Cip alkyl, cycloalkyl, or alkenyl;
15 R¥= C-Cyalkyl, cycloalkyl, alkenyl, aryl, arylaikyl, or alkylaryl;
with the proviso that when R* is ~-COOH, then R?* is not —CHz, -nCsHjy, or Ci3Hys, and with
the firrther proviso that when R* is —CH,COOH, then R* is not ~CHs, -CH;CH;, or
-iCsHys.
In a preferred embodiment, R* is C,-C)q alkyl, cycloalkyl, alkenyl, aryl, arylaltkyl, or
9 alkylaryl

Another embodiment of the inveﬁtion is compounds of formula VII:
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15 fluid suspensions or solutions. As used in this specification, the terns
"pharmaceutical diluent"” and "pharmaceutical carrier, '2902cembére20dane

meani ng. For oral adm nistration, either solid or fluid unit dosage forns
can be prepared. For preparing solid conpositions such as tablets, the
conpounWOPANM&3Ni xed wit h conventional ingredi ent BCHUSHMIFHBOIB] ¢, nmagnesi um
stearate, dicalcium phosphate, nagnesium alum numsilicate, calcium

sul fate, starch, |actose, acacia, 20 nethyl cellul ose and functionally
simlar materials as pharnaceutical diluents or carriers. Capsules are
prepared by m xi ng the conpound mﬁéh an inert pharnmaceutical diluent and
filling the mxture into a hard gglatin capsule of appropriate size. Soft
gel atin capsules are prepared byg B Decenber 2006 WO 2004/ 006835

PCT/ US2003/ 020960 machi ne encaps ion of a slurry of the conpound with an
acceptabl e vegetable oil, |ightr¥iqujrdoHpetrol atum or other inert oil.
Fluid unit dosage forns or oral admigistration such as syrups, elixirs, and
suspensi ons can be prepared. The fornms can be dissolved in an aqueous

- vehicle together with 5 sugar, aroggfic flavoring agents and preservatives
to fqf syrup. Suspensions can be prepared wth an aqueous vehicle with
the aid of a suspendi ng agent such as acacia, tragacanth, nethylcellul ose
and the_| ikea. r rent eral aﬂg&ni tration @%ﬂid unit dosage forns can be
prepared G?ﬁ??gﬁnﬁﬁﬁwéﬂwﬁ8ﬁﬁ@9’ ’éﬁ@ﬁaé§ﬁ§PP -vehicle. In preparing

sol utions the conmpound can be dissolved in water 10 for injection and
filter sterili Hembodimeni qfitheinyentign i compeunds of fprmaula ¥l:anpoul e and

seal ing. Adjuvants such as a | ocal anesthetic, preservative and buffering
agents can be dissolved in the véhicle. The conposition can be frozen
after filling into a vial and th @M renoved under vacuum The

| yophi |l i zed powder can then be s dinthe vial and reconstituted prior
to use. The clinical therapeuti mlnaiQﬁ{ions envi si oned for the conpounds
of the invention 15 include: (1) i i ec ions due to invasive
thro-organisns such as staphyl ococci and enterococci; (2) cancers arising
i'm many tissues whose cells over-express fatty acid synthase, and (3)
obesity due to the ingestion of e ss calories. Dose and duration of
therapy wll, depend on a variety of factors, including (1) the patient's

age, HSER Reitfr Comliarl sy demion mieonylonyh aplkyl o allsyland witkitariagviso that
st is not *-CHg, -ﬂCgH‘y, -IlCl 1H23, or -HC13H27. ‘

15 Another embodiment of the invention is pharmaceutical compositions comprising
a pharmacentical diluent or carrier and a compound of formula I, II, I, IV, V, VI, VII, VIII, or
IX: |

20 R¥=H, or C;-Cyo alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, =CHR®, -C(O)OR®!, -
C(O)R™, -CH,C(O)OR®, -CH,C(O)NHR®!, where R* is H or Cy-Cy alkyl, cycloalkyl, or

alkenyl,
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function); (2) the nature and extent of the disease process to be treated,
as well as any existing 20 significant co-norbidity and@9¥ecohint?dqé

nmedi cati ons being taken, and (3) drug-related paraneters such as the route
of admi nistration, the frequency and duration of dosing necessary to

ef fect WOAIWY0688hd t he t herapeutic index of the dr Hﬁ.TngW"{!fB%ﬁ’ al, does will
be chosen to achieve 19 29 Decenber 2006 WO 2004/006835 PCTI US2003/ 020960
serumlevels of 1 ng/mM to 1 OOng/mM with the goal of attaining.effective
concentrations at the target site of approximately 1 pg/m to 10 pg/m .

Exanmpbes .k S LAO M | I Str . but not limted, by the
f ol Im(;kvx,i ngclg;érrp légééﬁﬁﬁ:g]g?}%ﬂ ’M’%@hﬁ&@%&rdi ng to the invention were

synt hgsi ggek as aribed,zbel.ow. ~Bi ol pgi cal, activity .of rtain conpounds
wor e o6 B AT o VERER” Atk rua L B AR 0 £ on of
purified rian FAS., (2) inhibition of fatty acid synthesis activity in
whol e cel M&ylayhihe Rt grots prijopglly:pontainins aarbonylgpupracarboryhgiruh feast cancer
cells, known to possess 10 high levels of FAS and fatty acid synthesis

. acti vity, cafeixyamids groop,\esalgoheligiiupt oran ¢thaTEFows SRS granpl further optionallyi cr obi al
activity. Select conpounds with low | evels of cytotoxicity were then tested
for wei gluntdinisgoreror BokdHalogati atems) N addition, a representative conpound
fromthe group which exhibited significant weight |oss and | ow | evel s of
CYt olgkithd privivrattvtieh ®% keCH, liberet¥igaét om. fatty acid oxidation, and

cam tine palmtoyltransferase-1(CPT-1) activity, as well as hypothal am c

15. NPY expressi 73l ¥SksS i ! i onpounds
were al so 'Ito es'?ghi}&g%%d[aé@% IBVI °§t’ %gg%%EF’O%%%é%L%ﬁghgfgﬁiﬁgﬁgt irr\}:/)e
bacteri.a. rtai onmpounds.were al so yed | viyo for anti-tunor '
ot 1 01 Ptacp R 8RB iR GBS o i 1o oy 7L |
(f)-a-Methyl eggﬁ%ggrol a;ta%ne- 5@?%%%,{&%@%){389&1-%% é}l) T g) sol(z'(t)l on of
(f)-a-Methyle ﬁﬁf‘@l‘i pieent, Be X 2 , ny,
0.16 nmol )3 in.CH3CN (0.9 nL) was added iris (2-oxo0-3-oxazolinyl)phosphine
&% dwhere®T> i3 y-Cidalylmyoloyliylanlksriyh mivh erylaligyl, or atiylaryl.

The compositions of the present invention can be presented for administration to

humans and other animals in unit dosage forms, such as tablets, capsules, pills, powders,
granules, sterile parenteral solutions or suspexisions, oral solutions or suspensions, oil in water
and water in oil emulsions containing suitable quaﬁtities of the conmipound, suppositories aﬁd in

15  fluid suspensions or solutions. As used in this specification, the terms “pharmaceutical diluent™
and “pharmaceutical carrier,” have the same meaning. For oral administration, either solid or
fivid unit dosage forms can be prepared. For preparing solid compositions such as tablets, the
compound caﬁ be mixed with conventional ingredients such as talc, magnesinm stearate,
dicalcium phosphate, magnesium aluminum silicate, calcium sulfate, starch, lactose, acacia,

20 methylcellulose and functionally similar materials as pharmaceutical diluents or carriers.
Capsules are prepared by mixing the compound with an inert pharmaceutical diluent and filling

the mixture into a hard gelatin capsule of appropriate size. Soft gelatin capsules are prepared by
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20 29 Decenber 2006 WO 2004/006835 PCT/ 1JS2003/ 020960 nmol) and NEt3 (0. 04
m., 0.3 nmol) and the solution was allowed to stir for Z0D¢nembet2086 The

m xture was poured into a solution of NH4Cl(salj/1 N HA (10 nL, 3:1) and
extracted with Et20 (3 x 15 nL). The conbi ned organics were dried (MJSOH4),
filterelO¥HEBaEt ed and chromat ogr aphed (35% Et ORETASHE3828960t 0 gi ve pure
1 (26.2 ny, 54 %; np. 66-68 C. 1H NVR 5 (300 MHz, CDC13) 8 0.84 (t, J= 6
Hz, 3 H, 1.23 (m 11 H), 1.34-1.47 (m1 H),.1.60-1.71 (m 2 H), 3.43-3.46
m | H, 3.87 (dt, J=1.4, 5.7 Hz, 2 H), 4.74 (dt, J= 5,7 Hz, 111), 5.12

(
d, € : L , 5.76
g & jmacélix% ﬁkchabﬁillatil%nﬁf a sﬁrrﬂl ef ?ﬁa@ coxﬂpouilﬁ wﬁh K a t?éﬁlg v%g%?%ﬁ?ﬂ?%gl@?ﬁ%%? VR (75

VHz, @%ﬁﬂn&% 6 24 9, 29 1 29 2 29.4, 31.8,35.9,42.3, 52.2,
80.5,” 117.0, 124r3ert%§3 5,135.4, 168.6, 168.6. IR (NaCI) 2922,1771, 10

1756, 16421557 nal . Cal cd H27 .. H .9.28; FO nd: C,
69.5 H 9. 00. F%ﬁf ora{ adimm%raﬂony%assyrups elixirs, and !

(f)-a-Met hyl ene butyrol actone hexyl -4-allyl am de (2). From
(f) - SNREEHOISSARD %//Dfelbaa abe b??é'—@ dw&lwdmae aqusovsvehisletogather wish ngy, 0. 27

mml) and allyl amne (33 L, 0.29 15 nmol) follow ng the above procedure
webs  olga wemate flagaringg aggnts fud Brgsenhties t4 foaala sy:ﬂnpcﬂmpemg:bmadsm bé Bfpatedo
Et QAcl Hexanes). 1H NWVR (300 MHz, CDCl13) 8 0.86 (t, J=6 Hz, 3H ),

1. 26-itlbh agngouBveticld wiB thk aYd?of(amlsp%ndIhg ag%nt‘b@cl@as"a%a&%aéachﬁﬂl, 3.91 (app ft, J=
5.76, 1.44 Hz, 2 11), 4.72-4.78 (m1 H), 5.14-5.20 (f 2 H), 5.75-5.87 (m

111) m@yi@iliKse ohd tRo ez, 1 H), 5.93 (bt, | H), 641(d J= 2.9 Hz, 111);
13C NVR (75 Mz, CDC13) 8 13.7,22.3,24.7, 28.8, 31.5, 20 35.9, 42.3, 52.4,

2641 éé? ?miﬁﬁ P‘%ﬁ&ﬁﬁ”’ﬂfsﬁg‘m%@f%‘ﬁ%%ﬁiéégg%’%f%%é RSl R e
67.8. H
(f)- §°WB?‘H&9‘|"8%S JE@%%@%@W@%SOB\HP% the copppopnd gan healissalyed inmsiar

(to) % Net hy IeneﬁY
or myjection and filter sterilized before filling info a suitable vial or ampoule and sealing.

Adjuvants such as a local an_é,sthetic, preservative and buffering agents can be dissolved in the
vehicle. The composition can be frozen afier filling into a vial and the water removed under
vacumm. The lyophilized powder can then be scaled in the vial and reconstituted prior to use.
The clinical therapeutic indications enﬁsioned for the compounds of the invention
15  include: (1)infections due to invasive micro-organisms such as staphylococci and enterococc;
(2) cancers arising in many tissues whose cells over-express fatty acid synthase, and (3) obesity
due to the ingestion of excess calories. Dosé and duration of therapy will depend on a variety of
factors, including (1) the patient’s age, body weight, and organ function (e.g., liver and kidney
fumction); (2) the nature and extent of the diséase process to be treated, as well as any existing
20 significant co-mor_bidity and concomitant medications being taken, and (3) drug-related
parameters such as the route of administration, the frequency and duration of dbsing necessary to

effect a cure, and the therapeutic index of the drug. In general, does will be chosen to achieve
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25 butyrol act one- 5=butyl -4-carboxylic acid. (100 ng, 0.50 mml) and allyl
amne (41 L, 0.55 mmol) foll owi ng the above procedure 28d3ecobbei 2086d 3 (68
ng, 57 % after flash chromat ography 21 29 Decenber 2006 WD 2004/ 006835
PCT/ US2003/ 020960 ( 30- 40% Et CAc/ Hexanes). 1H NVR (300 MHz, CDC13) d 0.87 (t,
J= 6 HzWOR0$4/00688528-1.50 (m 4 H), 1.66-1.74 (m Z2CHYS2083/020%68. 45 (m | H),
3.90 (app It, J=5.7, 1.4 Hz, 211), 4.72-4.78 (in, I H, 5.14-5.20 (m 2
H) , 574587(m | H, 578 (d, J= 2.5 Hz,1 H), 6.12 (bt, | H, 6.39 (d,
J= 2.8 Hz 1 ; 13C NWR (75 MHz, CDCl3) 8

13. 6, 22 35 5 4 5,80. 3, 117 0,12 133.5, 135 5, 168.3,
168. §° "Y‘*i%a%l)“g]z@és%‘iﬂﬁg@ %‘g ziﬁ%fe"%lc%?efl%m&s%‘ YNCB: G,

65.8; H, 07; Found: C, 658H807 "H O H3C(HzCkfl Ove O 4

(f)- éarg@ﬁﬁeyvféaémgfmmlyil@g/adtt@mgmbctyl 4- car boxy-met hyl glycinate (4).
From C75 (39 ng, 10 0.15 mmol) and nethyl gl ycinate hydrochl oride (20 ng,
0.16 mol ) follow ng the above procedure was obtained 4 (28 ng, 56% after
flash chromat ography (35% Et OAc/ Hexanes); np. 94.5-95.5 C. 1H NMR (300
VHz, 8 0.85 (t, J=6.9 Hz, 3H)123(311H)141'149 (m1 H,

1. 63- 4 (m 2 H), 346349(m1 , 3.75 (s, 3 H, 3.97-4.14 (dd, J=

ot 3,2 gty e el kg o B s L
0. 2, 124, 5, 134> S ittt o Rpeaft S ulet st 1640 ono.

Anal far . CL{H27NO5; C, 62.7; H, 8, 36; und: C, 62,7; H 8.27.
H3C( hg%%?@égpla J'\«gtyfécertam compounds were profiled as tF I?ows ‘Compounds were

(t)-a-Met hyl ene-y-butyrol act one-5-octyl -4-carboxy-tent-butyl-glycinate (5).
Fr omtastes for1 00 mhﬂghomo umankehS; (2 bibition of fattyaeid siythiesiristiviey e (66 ny,
0.4 mol) follow ng the above procedure was obtained 5 (108 ng, 75% after
f | aslwhokrestin (I gyepixicity 3t lr<d WMCF-7 human breast cancer cells, known o possess

10 high levels of FAS and fatty acid synthesis activity, using the crystal violet and XTT assays, and
. (4) antimicrobial activity. Select compounds with low levels of cyiotoxicity were then tésted_for
weight loss in Balb/C mice. In addition, 2 representative compound from the group which
exhibited significant weight loss and low levels of cytotoxicity was tested for its effect on fatty
acid oxidation, and carnitine palmitoyltransferase-1 (CPT-1) activity, as well as hypothalamic
15. NPY expression by Northern analysis in Balb/C mice. Certain compounds were also tested forl
activity against gram posiﬁvc and/or negative bacteria. Certain compounds were also tested in

vivo for anti-tumor activity.

Preparation of the compounds

Hacmzc;%n\/\
(4}

20 i
{#)-o-Methylene-y-butyrolactone-5-octyl-4-allyl amide. (1) To a solution of (+)-0-Methylene-
v-butyrolactone-5-octyl-4-carboxylic acid (C75), (40 mg, 0.16 mmol) in CHzCN (0.9 mL) was
added tris (2-0xo-3-oxazolinyl)phosphine oxide' (91.7mg, 0.2 mmol), allylamine (12 pl, 0.2

20



Et OAc/ Hexanes).' H NMR (300 MHz, CDC13) 6 0.84 (t, J= 6.8 Hz, 3 H), 1.25
(s,12 H),1.44 (s, 9 H), 1.65-1.73 (m 2 H), 3.44-3. 48 2 rRecembyr 209692- 3. 95
(dd, J= 3.6, 5 Hz, 2 H), 4.76 (dt, J=5.7, 25 7 Hz, | H), 5.88 (d, J= 2 Hz,
| H), 6.41(d, J= 2 Hz,1 H), 4.47 (bt, 1 M "C NWVR (75 M4z, 22 29 Decenber
2006 \WORNOUPEESS35 PCT/ US2003/ 020960 CDC13) S 13POTUSRIBINWA. 8, 28. 0,
29.1, 29.2, 29.3, 31.7, 35.8, 42.2, 51.9, 80.2, 82.6,124.6,135.1, 168.5,
168.6, 168.8. Anal. Calcd for C201133N06: C, 65.4, H, 9.05; Found: C, 65.3;
H,_. 9.02. o HH H3C(H2C,W\L]O-I5

(100 i) BSASOABE X PuBhr R s Sty < SRR kD b i T (e

sol UtniiRirenes p@hﬂe@maﬁdlutﬁ)hlofNi‘QCI( /1N ERO1 (10 mL/8:1 d@ﬁ@d@@ﬁ&hﬁh%@f the
sol vent s, colum chronat ogr aphy 50%t OAc/ 29%H3CO2H Hexanes) pr ovi ded pure

6 (6 3 wd5 ntgoF bergquipimd onpoionMere drind OfySQa). diligred quapasatedrand, . 3  H), 1. 22 (s,

3. 76 orBRE PO Uhgmed g iepied (i Lhhe 5152 b, g8 L ﬁ&"‘M%Rss (bs.

ngwmcg)}zﬂﬁmor)&oﬁﬁlu—&}lbbs%lm (ﬁlduH):lz;Aa £Hz(mlél-ﬁ) 1,Befiﬂl\(aé275 Mz,

81. 7 Bohd33.4q G, 14H)ﬁc$’7édt,1~’f216 fﬁﬂZBZHP’R‘?‘}\@GIJ)"%QI@;11’9:1575@(‘1&-7?’31 1644 cni
iB C(Aggg)qéﬁgﬁﬁ% fgg@,ﬁl@z@%m 590 $ds (fn, 1), 8968, JEQWY,, 151, Ghatfg, H 8-05- O
(d) - d=Nk6 Hy,| 1cH); 6)50 Igbs, yml‘&mgﬁm YID ) @ardy 23.6) 221, 9@@9@! mﬂ;aan amde (7).
From C7 et hanol am mol ) foll ow ng

t he ?b@%%ﬂ%é%@oéakw%&ﬁ Ad¥3:7136 42 145p 19&&6]361@‘{399 21912%,515{ bhr omat ogr aphy
0 0 13) 8 0. 86
e B O s

H. 3A0-3.57 (m 3 H): 3.74 (t, J= 5 H, 4.73-4.79 (dt, J= 5.7, 7 He,
1 H, 5.82 (d, J= 2 Hz, 1H),6.42(,J—2Hz, "1 H). 000

HsClHCs

2O

(:l:)-a-Methylene—y—bufyrol'actone—5~hexyl—4-allyl amide (2). From (&)-a-Methylene-y-
butyrolactone-5-hexyl-4-carboxylic acid. (60 mg, 0.27 mmol) and allyl amine (33 pL, 0.29

15  mmol) following the above procedure was obtained 2 (51.8 mg, 74 %) after flash
chromatography (30-40% EtOAc/Hexanes). 'H NMR (300 MHz, CDCl) 6 0.86 (i, J=6 Hz, 3H
), 1.26-1.52 (m, 8 H), 1.63-1.77 (m, 2 H), 3.40-3.43 (m, 1 H), 3.91 (app &, J=5.76, 1.44 Hz, 2
H), 4.72-4.78 (m, 1 H), 5.14-5.20 (m, 2 H), 5.75-5.87 (m, 1 H), 5.78 (d,J= 2.4 Hz, 1 H), 5.93
(bt, 1 H), 6.41 (d, J= 2.9 Hz, 1 H); *C NMR (75 MHz, CDCl3) 6 13.7, 22.3, 24.7; 28.8, 31.5,

20 359, 42.3, 52.4, 80.3, 116.9, 123.9, 133.5, 135.6, 168.4, 168.5. IR (NaCl) 2923, 1755,

1641, 1557 om’™. Anal. Caled for CysHpNOs: C, 67.9; H, 8.74; Found: C, 67.8; H, 8.67.

(o]

HsClEzCl ;ﬁ\/\\x
0

3
(3)-o-Methylere-y-butyrolactone-5-butyl-4-allyl amide (3). From (&)-o-Methylene-y-
25  butyrolactone-5-butyl-4-carboxylic acid. (100 mg, 0.50 mmol) and allyl amine (41 pL, 0.55
mmol) following the above procedure was obtained 3 (68 mg, 57 %) after flash chromatography
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(t) ci i (t) CH3 (t) CHa H3C(H2C)i co2w H3c01l2c z COLH H3C(H2C4 COzZH 8
18, M nor byproduct 23' 29 Decenber 2006 WO 2004/ 00683% IRCHMSZDO8/ 020960
(8,9) To a solution of C75 (100 nmg, 0.39 mmol) in EtOCAc (3.0 nL) was added
Pd (30 ng, 10% on Carbon) and H2 (50 psi) for 2 h. The m xture was
filtere®WNP4HUEMS cel ite and evaporated to give a BEXUEH83/@H6HI ast er eoner s
(1.8:1 for trans 9:cis 8). Columm chromatography (20%t OAc/ 2%CH3CO2H/
Hexanes) vyi el ded separate trans distereoner with unseparable 5 isonerized
byproduct (9:10, 3.8:1, 59.5 ng); and pure cis i somer (8, 32.7 mg) (92%

(T a4 meidr SRR o lits ot s 7t i PR " ' § 1y
1. 23 4 H), 136511194 (il 230 3141- 345 (mhzm,;é, wxapp H9=%741 4:IHZ'SQ }gm; 7@417@)@,11 64-1. 69

2. 62-2, 69 J = 11.3, 7
|(4;n zﬂfl%142?%@]42&1@:5%1415S’AMH)QSH,S_@J%SH@,;D@WWZmIWS 3) S 13.9,

14. 5, Tﬁﬁ? 7n 3 176. 0,
176. 9252%%%5 é) g%%?{ghﬁnéghgﬁgfs 2%2%@&%%5@-3 %ﬁgﬁaso}%?,}%o’ g%é observed.
279. 1833, 13&55 1L68. 3368/&@@1\;@1)@5&&05@%521@5@- Qﬁﬂybalédﬁﬁ'd?ﬂm@§ @cid (Cs
di ast %rlvgh(ofz‘ % 300. Mz, CDC13) S 0.86 (i, J='6. 9 HZ, 3 H),
125{53’3 P{yFoundigCi@p 8 38974 1z, 3 H), 1.36-1.49 (m 2 H), 1.63-1.71 (m
3.14 (dd, J—6 9 Hz, | H), 3.02 (dg, J= 7, 9 Hz,1 H), 4.69 (qgapp,
J— 6 3 Hz, | H). 13C NMR (75 Mz, CDCI3) S 11.8, 14.0, 22.6, 25.3, 29. 1.
29.2, 29.3, 31.8, 34.7, 37.0, 49 % 79.5, 175.4, 177.3. HRMB (ES) m z

cal cul ated. For 20 Cl4H24O4Na ( 249. 1566 observed 279.1568. Q (t)
CH8 H H C(HCQ70N 11 ot o

s}

4

()-o-Methylene-y-butyrolactone-5-octyl-4-carboxy-methyl glycinate (4). From C75 (39 mg,

10 0.15 muol) and methyl glycinate hydrochloride (20 mg, 0.16 mmol) following the above
procedure was obtained 4 (28 mg, 56%) after flash chromatography (35% EtOAc/Hexanes); mp.
94.5-95.5 °C. "H NMR (300 MHz, CDCl) 5 0.85 (t,/=69Hz,3 H), 1.23 (5, 11 H), 1.41-1.49
(w, 1 H), 1.63-1.74 (m, 2 H), 3.46-3.49 (m, 1 H), 3.75 (s, 3 H), 3.97-4.14 (dd, J= 5.4, 8 Hz, 2
H), 475(dt, J= 5.7,7Hz; 1 H), 588 (d,/=2Hz, 1 B), 641 (d, /=2 Hz, 1 H), 6.55 (bs, 1 H);

15  BCNMR (75 MHz, CDCL) 6 14.1, 22.6, 24.8, 29.2, 29.2, 29.4, 31.8, 35.8,41.4, 52,0, 52.6,
80.2, 124.8, 134.9, 168.6, 169.0, 169.9. IR (NaCl) 2915, 1768, 1737, 1644 cm™; Anal. Caled for
CiH7NOs: C, 62.7; H, 8.36; Found: C, 62.7; H, 8.27.

HaC{HoCly H\/‘Liomu

20  (#)-o-Methylene-y-butyrolactone-5-octyl-4-carboxy-fert-butyl-glycinate (5). From C75 (100
- .mg, 0.39 mmol) and #-butyl glycinate hydrochloride (66 mg, 0.4 mmol) following the above
procedure was obtained 5 (108 mg, 75%) after flash chromatography (35% Et20-30%
BiOAc/Hexanes). "H NMR (300 MHz, CDCls) § 0.84 (,J=6.8Hz,3H),1.25(, 12H), 1.44 (s,
9 1), 1.65-1.73 {m, 2 H), 3.44-3.48 (m, 1 H), 3.92-3.95 (dd, J=3.6, 5 Hz, 2 H), 4.76 (dt, J= 5.7,
25 7Hz,1H),5.88(d,J=2Hz 1 H), 641 (4, /=2Hz 1 H),4.47 (bt, 1 H). ®C NMR (75 MHz,

22



(f)-a-Methyl -y-butyrol act one=5-octyl -4-carboxylic acid allyl am de (11).
From9 (52 ng, 0.20 mmol) and allyl anmine (16 |, 0.22 ra%dPecembéd ¥W@ng t he
above procedure was obtained 11 25 (30 ng, 51% after flash chromatography
(40%t 2O Hexanes- 30% Et QAc/ Hexanes). 1H NMR (300 MHz, CDC13) 8 0.86 (t,
J= 7 HzWOR0§4006835 23-1. 30 (m 1311), 1.38-1.49 (m ZETLSHIERIPY69 (m 2 H),
2.29-2.36 (dd, J=9.3,11.3 Hz, 1 H), 3.00-3.09 (dgq, 7 =7, 11 Hz,1 H), 3.92
(tt, J= 1.5, 5.7 Hz, 2H), 4.45-4.52 (m | i, 5.15-5.22 (dd, J=10,17 Hz, 2
H, 5.76-5.88 (m 2 .13C 24 29 Decenber 2006 WD 2004/ 006835

5. 5 CoboR) 155,35 %@*@%Zé&@%@%%ﬂﬁ?ﬂ b als B badlddl L 2o

(ES) 1883, Rl e &alEHRNC R o3k SEHY®02. 318.2040. 0
W ~cH, H3C(F H%m %néllgcag (Bfag)a Met h)t/jl\/lf{/\@b}tljtyr oIFggjggn%%g Slgiw 4- carboxyl i c

acid-allyl amde (12). From8 (32 ng, 0.12 mol) and allylanine (10 L,
0.13 mmol ) follow ng the above progedure was obtained 12 (20 mg, 53%

after flash chronmat ography (40% Hexanes- 30% Et OAc/ Hexanes).' H NMR
(300 MHz, CDCI3) 6 0.86 (t, J="T7 53\/%) 1.21-1.25 (m 1311),1.41-1.47 (m
2H)158167 (m2H) 28*1‘2‘”5_0’791(|n°*2l-|),383396(tt J= 1.5, 5 Hz,

4.71-4.77 (m1 H), 5.13-5.21 f)dd 10 =10, 17 Hz, 5.75-5.87 (m

2 H),
37 » mpelighigy Mirglsclpies ocasarphyl e %@Zi’é@lf(@ﬁg@?z FIRVS, (E9

Mz oGaRbisiH Ged, ?wm@&m&@fﬁ (1" d3SeohiRA waP RERFM st ¥ 34041. 0 CH3
FWHAI 13" 15-73- hyl octyl - 5- oxo- 2, 5-di hydr o-furan- 3-car boxyl ic acid

al | ylabxt dder qvapratiqorofghegsolvents, cofumn chromato graphy
et kom0 il yad 88 S8 A% Rt £, O 028 ol
MeOD) & 0.82 (t,J=7 Hz, 3 H), 1.22 (5, 10 H), 1.28-1.38 {m, 2 H), 1.57-1.69 (m, 2 H), 3.55-
10 3.59 (m, 2 H), 3.78-3.95(ab-q, J = 17 Hz, 2 H), 4.63 (qupp» J = 6.4 Hz, 1 H), 4.88 (bs, 1 H), 5.87
d,J=2.6Hz1 ﬁ), 6.19 (d,J=2.6 Hz, 1 H). °C NMR (75 MHz, MeOD) § 14.6,23.8, 26.1,
30.5, 30.5, 30.6, 33.2, 36.6, 42.2, 52.8, 81.7, 124.8, 137.4, 170.8, 172.6, 172.5. IR (NaCl) 2915,
1769, 1731, 1644 cm™. Anal. Caled for Ci¢HsNOs: C, 61.7; H, 8.09; Found: C, 61.7; H, 8.05.

o]

] ( H
HCibey W~ CH
' 6 7

15
) (:I:)-a—Methylene—y—butyrolactoue-S—octyl-4;carb oxylic acid ethanolamide (7). From C75 (30
mg, 0.12 mmol) and ethanolamine (7.8 pl, 0.13 mmol) following the above procedure was

obtained 7 (32 mg, 91%) after flash chromatography (50%FEtOAc/Hexanes-100% FtOAc/2%
CH;CO,H)."H NMR (300 MHz, CDCl;) 5 0.86 (t, J= 6.9 Hz, 3 H), 1.24 (s, 10 H), 1.35-1.48 (m,
20 2H), 1.64-1.75 (m, 2 H), 3.40-3.57 (m, 3 H), 3.74 (t, /=5 Hz, 2 H), 4.73-4.79 (dt, J = 5.7, T Hz,

1 H), 5.82 (d, J=2 Hz, 1 H), 6.42 (d, J=2 Hz, 1 H).

0 O 0

€3] é’{}h (£ ?{2“‘,(:“3 ) ﬁc&,

HOHCY  Com  HCUWC) ‘o HiCHLh oM

8 8 10,Minor byproduct
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(241, 0.19 mmol) follow ng the above procedure was obtained 13 (30 ng,
559 after flash chromatography (40% Et OAc/ Hexanes. ' RINMRefmBE2008zZ
CDC13) 8 0.85 (t, J= 6.9 Hz, 311), 1.22 (x,1011),1.46-1.55 (m 2
H,1.90-1.95 (m 2 H), 2.04 (s, 3 H, 4.02 (td, J=1.4, 5.7 Hz, 2 20 H),

5. 13- 5. MO 044/00483%) 5 18- 5.25 (dd, J=10.6,17.3 Hz PCHURY03/30%H_5 92 (ddt,
J=10.3,17, 5.7 Hz,1 H); 6.07 (t, J=1.4 Hz, 111). 13C NMR (75 MHz, CDCI3) 6
10.3, 14.0, 22.6, 24.8, 29.1, 29.2, 29.3, 31.8, 32.7, 42.0,
81.7,117.5,128.8,133.1, 153.7,162.1, 173.3. FIRVS (ES) mz «calculated for

T SRR gl drsiih s Do iR YPROAGs M e e SR BT BB Do °*

220308 2fhonPinda, E%)gaen h2PRSmix e 302411906 85 RGTLLSRNAPRAORO Bl OLOG CAL
AND B] OCHEM CAL METHODS Purification of FAS from ZR-75-1 Hunman Breast

Canc Eive@dpixire of thastereonsra (b 8: 140x tranp Q@isrd) dralwon ehypmato@mplys- 1 hunan br east

cancetna i i i P tion. The

ot 00 PR R0 Brot el (YRl Bl disBgfl A bl O )1

ubi | isoasribyiopaduc (9:16,i38:1, S8.508 Sind puizalisiedniy (& 132 Jnye {02 YRl

preci pitations, and ani on exchange chromatography. ZR-75-1 cells are
cultdedl- at 37 Cwith 5% C® in RPM culture nediumwi th 10% fetal bovine

serum penicillin and streptomycin. Ten T150 fl asks of confluent cells are
lysed with 1.5 m lysis buffer (20 M Tris- 10 HCl, pH 7.5, 1 nM EDTA, 0.1

mM p iiEry-Miethiayiastyilol aoto e-5-d cfiyivd-cheb PlibRYid (Dratddisgepaime)X9).630) and dounce

honpogeni zed on ice for 20 strokes. The Ié%lisate is centrifuged in JA-20 rotor

( BecK &30 HaIE S 0.8t (L3l AHgud B) 1688 (0 18 Hink3k We/sdpts Adbant i s

i -y S4 f tq f 50 0Q_in lysi
1007 Lo, L0 G 2, Yool 1, 248 Ao @ A B RET DY (P € YS! S
7. 5%11A 7 B, T Hy; Midagr.490kd, 66 40 Bizf £H).31C MMR, (75 ME5 ONAL) 3113195 1489206, f uged i n
15 JA-20_rotor (Beckman)_at 15 000 rpmfor 30 mnutes at 4 C. Solid PEG
8000272> #hboduded X - 3 -’ﬁé9s"u§§e9’ﬂgt5aﬁlﬁ-qs67%9-f?IHMS Esh Apedioinf  15%

N CCAARC ey o ST hMRRGLE LEPERLS] 28 20N, e B S
After 0.45 Mfiltration, the protein solution is applied to a Mono Q 5/5
algi ° ?:l:)?X if?&ﬂ?ﬁf—butyrolactoné-s-octyl#-carboiylic acid (Cis diastereomer) (8).

TH NMR (300.MHz, CDCl;) 8 0.86 (t, J=6.9 Hz, 3 H), 1.25 (bs, 10 H), 1.29 (d, /=74 Hz, 3

H), 1.36-1.49 (m, 2 H), 1.63-1.71 (m, 2 H), 3.14 (dd, J=6, 9 Hz, 1 H), 3.02 (dg, /= 7,9 Hz, 1

H), 4.69 (qapp, J=6.3 Hz, 1 ). CNMR (75 MHz, CDCl5) § 11.8, 14.0, 22.6,25.3, 29.1,

29.2,29.3, 31.8, 347, 37.0, 49.9, 79.5, 175.4, 177.3. HRMS (ES) nvz calculated. For

20 CyFaONa" (M+Na") 279.1566 observed. 279.1568.

o]
& wCH,
ey N .
LCHCl y: N\
1
_ (F)-a-Methyl-y-butyrolactone-5-octyl-4-carboxylic acid ally! amide (11). From 9 (52 mg,
0.20 mmol) and allyl amine (16 pl, 0.22 mmol) following the above procedure was obtained 11
25 (30 mg, 51%) after flash chromatography (40%Et;O/Hexanes- 30% EtOAc/Hexanes). 'H NMR
(300 MHz, CDCls) 6 0.86 (t, /=7 Hz, 3 H), 1.23- 1.30 (m, 13 H), 1.38-1.49 (m, 2 H), 1.61-1.69
(m, 2 H), 2.29-2.36 (dd, J=9.3, 11.3 Hz, 1 H), 3.00-3.09 (dq, T =7, 11 Hz, 1 H), 3.92 (it, J =
1.5, 5.7 Hz, 2 H), 4.45-4.52 (m, 1 H), 5.15-5.22 (dd, J=10, 17 Hz, 2 H), 5.76-5.88 (1, 2 H). 1*C

24



colum (Pharmacia). The colum is washed for 15 mnutes with buffer A at 1
m/mnute, and 20 bound material is eluted with a |ineaP IBoemiiergO8ali ent
over 60 mnutes to 1 MKCL. FAS (MM 270 kD) typically elutes at 0.25 M KCl
inthree 0.5 M fractions identified using 4-15% SDS- PACGE with Coomassi e
G250 st WOROMBPEIRad). FAS protein concentration i sPHEUSHOM/EEMO using the
Coomassie Plus Protein Assay Reagent (Pierce) according to manufacturer's

specifications 26 29 Decenber 2006 WO 2004/ 006835 PCT/ US2003/ 020960 usi ng
BSA as a standard. - This procedure results in substantially pure

pr epmi(gons of FAS i>95O as ju‘o;xged )% Coonmassi e-stai ned gel s.

Meas it Mbtz, ERCLER 33l thi0s 208:t25v: 291968, BRE. R, A4Ti 40, 422t Hedo | Cso of the
Conp d InV§ i r kLer + g - CoA
deponganfLe, TA5s b 1774, FEIR Q81 BT b €Lt TR | "0 vel 1

pl at 838.2039; bedrveall 3E8AP4Rr sl ani an et at, 1975). Each well contains 2 pg
purified FAS, 100 nM K2BPO4, pH 6.3, 1 nMdithiothreitol (Sigma), and
187.5 .tMa NADPH (Signma). Stocly sdlytions of inhibitors are prepared in
DVsO at 2, 1, and 0.5 ng/n resuﬂ% in final concentrations of 20, 10,

and 5 g/nml when 1 p.1 of stockscisyl ed per well. For each experinent,
cerulenin (Sigma) is run as a positd e control al ong with DMSO controls,

ot t G HEE TS R et e g patte ity il (B bBmiot or  The
pl at @ 19 Qha) MMy (Wﬁﬁ,ﬁ@’mhﬂgg@ﬁgﬁ%%e ARYe 5RBLARd Faibfidtgdged 1 n the

spect rophot onet ef heated to 37C. etic protoc the wells are
bl ankang,534) phérdesleciidmategriyhy ¢40% it 0/ HiexandsPH0% E(OIA cTHEands). KARAIR, pH 6.5

moas (A 18H5 G FOEER  THareRRa A o s B T N2 el B o (s
t I 7 '
g:éEgg%ﬁtﬁr@ggg?$§ﬁgﬂggg%ﬁ1'-’CoA’ g@%‘b%ﬁ?’?‘p%,ﬁlaﬁf;g bl\{rblfzgéinl[@ g’ti on per
| Sd}), 6.764 LEXCHMR (75 MHe, CIITigydkd.5, The, 2, A d i
ang‘)é? e ?5 me ﬁi rgg%;,}(mfngi&c I t( uge i)he rrsal og %ﬂ%giqzs (rjggenggﬁltn
NADPE AP 8 LS A 54 47 rlch BOPuLIED: L3etA6EAE o SRR EERaBny | - Co,
dep_eaﬂgﬁate@ﬂgcmgmll\@hﬁlﬁ Na¥) sieppnslentetIklae dation is the specific FAS

activity. "~ Because of the purity of the FAS preparation, non-nmal onyl - CoA
dependent NADPH oxi dation is ’ '

o

CHy
1 oy
! HC(HC)7' N\,\\

13

‘15 3-Methyl-5-octyl-5-0x0-2,5-dihydro-furan-3-carboxylic acid allylamide. (13). From 3-
Methyl-5-octyl-2-0x0-2,5-dihydro-firan-4-carboxylic acid (46 mg, 0.18 mmol) and allylamine
‘(14 pl, 0.19 mmol) following the above procedure was obtained 13 (30 mg, 55%) after flash
chromatography (40% EtOAc/Hexanes, "H NMR (300 MHz, CDCly) § 0.85 (1, J= 6.9 Hz, 3 H)
1.22 (s, 10 H), 1.46-1.55 (m, 2 H), 1.90-1.95 (m, 2 H), 2.04 (s, 3 H), 4.02 (td, J= 1.4, 5.7Hz, 2

20 H),5.13-5.15 (m, 1 H), 5.18-5.25 (dd, J = 10.6, 17.3 Hz, 2 H), 5.80-5.92 (ddt, J=10.3,17,5.7
Hz, 1 H). 6.07 (, J=1.4Hz, 1 H). CNMR (75 MHz, CDCl) § 10.3, 14.0, 22.6, 24.8, 29.1,
29.2,29.3,31.8,32.7,42.0, 81.7, 117.5, 128.8, 133.1, 153.7, 162.1, 173.3. HRMS (ES) m/z
calcutated for Cy7H;NO;Nat (M+Na+) 316.1883 observed 316.1895.

25 References: 1. Kunijeda, T.; Nagamatsu, T.; Higuchi, T.; Hirobe, M. Tetrahedron Lett. 1988, 29,
2203-2206., :
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negligi ble. 27 29 Decenber 2006 WO 2004/006835 PCTI US2003/ 020960 The | C50
for the conpounds against FAS is deternined by plottingStPaseb@Z®40 f or
each inhibitor concentration tested, performng |linear regression and
conputing the best-fit line, rz values, and 95% confidence intervals. The
concent WA 208#P0EES conpound yi el di ng 50% i nhi bi ti on PET/URNES428960 he | C50.
Graphs of A OD340 versus tinme are plotted by the SOFTmax PRO 5 software
(Mol ecul ar Devices) for each conpound concentration. Conputation of |inear
regression, best-fit line, r2, and 95% confidence intervals are cal cul ated
using PrismVersion 3.0 (G aph Pad Software). Crystal Violet Cell Gowth
Assay 10 The crystal violet assay neasures cell growh but not
cytotoxicity. This assay enploys crystal violet staining of fixed cells in

i DEICALANDE BTHODS7 ati on and neasurenment of OD490 on
a spectrophotoneter. The OD490 corresponds to cell growh per unit time
meas Jfusificatbat ofFAY from ZRat el Hiyman Rraest ConpoGolls of i nterest or vehicle
controls and 1C50 for each conpound is conmputed. 15 To neasure the
cytotoxicity offunzedASiwasporifialias cagadd FR-75-2hamen Behdt Sanch c¢lld 04 MCF- 7
human breast cancer cells, obtained fromthe Anerican Type Culture

Cal | bt fRdfhfthe Rhkigm THRE Cihrk Collectifin. Bk pr@e&i@,sadhlgeww&ﬂfn wi th 10%

fetal bovine serum penicillin, and streptomycin. Follow ng overni ght

Ly g LA S B RO Sl 11 20
st BipR s o afon bl 2ol e e €37 MBS ™ ©

vehi cl e .cqo ol. C75 is run at 10, and 5 g/m_in triplicate as positive
cont (St REMIsyise medigmywitinlle fojebboritrsens posciliomndsten@nsano60 After 72

hours of incubation, cells are stained with 0,5 mM of Crystal Violet stain
Ten T150 flasks of confluent cells are lysed with 1.5 ml lysis buffer (20 mM Tris-

(o4

10  HClL,pH75, 1 mM EDTA, 0.1 mM phenylmethanesulfonyl flucride (PMSF), 0.1% Igepal CA-

630) and dounce homogenized on ice for 20 strokes. The lysate is centrifuged in JA-20 rotor
‘ (Beckman) at 20,000 rpm for 30 minutes at 4 ‘5C and the supernatant is brought to 42 ml with

lysis buffer. A solution of 50% PEG 8000 in lysis buffer is added slowly to the supernatant to a
-final concentration ;)f 7.5%. After rocking for 60 minutes at 4 °C, the solution is centrifuged in-

15 JA-20 rotor (Beckman) at 15,000 rpm for 30 minutes at 4 °C. Solid PEG 8000 is then added to
the supernatant to a final concentration of 15%. After the rocking and cenfrifugation is repeated
as above, the pellet is resuspended overnight at 4 °C in 10 ml of Buffer A (20 mM KoHPO,, pH
7.4). After 0.45 uM filtration, the protein solution is applied to a Mono Q 5/5 anic;m exchange -
column (Pharmacia). The column is washed for 15 minutes with buffer A at 1 m]/minute? and

20  bound material is eluted v;rith 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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(0.5%in 25% nmethanol) in each well. After 10 m nutes, wells are rinsed,
air dried, and then solubilized with 0.5 M 10% sodi uRPdsdenlérsdd@lbate with
shaking for 2 hours. Following transfer of 100 | fromeach well to a
96-wel |l plate, plates are read at OD490 on a Mol ecul ar Devices 5 SpectraMax
Pl us SpgP OPYMEBDet er Aver age OD490 val ues are coRBTUSHOURINMY SOFTmax Pro
Software (Ml ecul ar Devices) and |1 C50 val ues are determ ned by I|inear
regression analysis using Prismversion 3.02 (G aph Pad Software, San

Di ego). XTT CytotoxlcityAssay 10 The XTT assay is a non-radioactive

ot raboiEigh e i The eSSt el uhba RS8P abot 1 a1

active, viable cells. The reduction of XTT is measured
spect?&bﬁlﬁsd%@edbﬁﬁfpﬁwasﬁ@*SMQﬁels 0D6so. -To neasure the cytotoxicity of
speci fi c conmpounds agai nst cancer cells, 9 x 103 MCF-7 human breast cancer
cells, obtained fromthe Anerican Type CuI ture Collection are 15 plated
per well in 96 well plates in DMBM nediumw th 10% fetal bovine serum

i Nsul MeesuR@ent of F i Engynthtis cteilyand Defermmatiboof the IOy of ike Yoinpoisdsur e at 37C
and 5% C02, the conpounds 'to be tested, dissolved in DMSO, are added to

the wells in 1p AS\éé‘thfis ﬁeasﬁﬂaswﬁioh@wn@%e 14 Aaehésnt ofatihbf 20, 10,
5, 2.5, 1.25, and 0.625 g/m in triplicate. Additional concentrations are

voni HADER! ﬁ%ﬁ’?ﬁq"m@éﬁ‘lﬁ’s S 4"89993%"4@6‘“ s i N D R
| ncureRyeH Bt hkéﬂ#@%ﬁ*ﬁiﬁwﬁéﬁi&ﬁg%f i iR '

instructions (Cell Proliferation Kit XTT) Roche) Plates are read at
oD49rng A7, wrai%m@uﬁmckﬁséwqyégfl Hers arewpkepared dn BMSQ #dphot onet er .

<Three wel s 29 29 Decenber 2006 WD 2004/ 006835 PCT/ US2003/ 020960

cont aindiOfgng/tnd rexiiliing indfiyehconpénitatiernts of 20,116, ad S\yg/ralswhend yllofisteckdb ank. XTT dat a

are reported as OD490 - OD650. Averages and standard error of the nean are

CIOYP uiddell pes wel). Béehetnespbyiment sefuloti (Signd) isaon hed pdsitivasdis) aloddweith C50 for the

conpounds is defined as the concentration of drug leading to a 5-50%

redU(?I{)Mgﬁbdoﬂtrcﬁpqﬁﬁbﬂor%ﬂaﬂ@r(ﬂ%&@eﬂz?m%})ﬂflﬁ@hﬁwat-ghe .0D490 - OD650 are
conputed by t

The assay is performed on a Molecular Devices SpectraMax Plus
Spectrophotometer. The plate containing FAS, buffers, inhibitors, and controls are placed in the -
specirophotometer heated to 37°C. Using the kinetic protocal, the wells are blanked on duplicate
15  wells co;ltaining'IOO wl of 100 mM K;HPOy, pH 6.5 and the plate is regd at QD349 at 10 sec
intervals for 5 minutes to ﬁeasme any malonyl-CoA independent oxidation of NADFPH. The
plate is removed from the spectrophétometer and malonyl-CoA (67.4 1M, final concentration per
well) and acetyl-CoA (61.8 uM, final concentration per well) are addéd to each well ex;:ept to the
‘ blanks. The plate is read again as above w1th the kinetic protocol to measure the malonyl-CoA
20  dependent NADPH oxidation, The difference between the A ODsyq for the malonyl-CoA |
dependent and non—maionyl—CoA dependent NADPH oxidation is the specific FAS activity.
Because of the put:ity of the FAS preparétion, non-malonyl-CoA dependent NADPH oxidation is

negligible.
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SOFTmax PRO software (Mol ecul ar Devi ces) for each conpound concentrati on.

I C50 is calculated by linear regression, plotting the 20A8canbend00¢ as
percent of control versus drug concentrations. Linear regression, best-fit
line, rz, and 95% confi dence intervals are determ ned using Prism Version
3.0 (G Hh20pHeRHft ware). 10 Measurenent of /' 4CJlac@FEUE20PHEBMPor ati on into
Total Lipids and Determ nation ofl Cso of Conpounds This assay neasures the
i ncorporation of [l4Clacetate into total lipids - and is a 15 neasure of
fatty acid synthesis pathway activity in vitro. It is utilized to neasure

t
coll s cul ur oo "B iG S IhombBIpE o Fahd eyt by Ol el BB 20 e

pl ateg. Fol.l.awi ng overni ght incybation, 'the conmpounds to be tesfed,

Dol b e e rseralpd ot i ing et oGP Bg PP RS WPt o i t b

| ower _co%cent rations tested if 20. necessary. DMBO is added to triplicate
vel | slipsF vlugs At 3% condidewse interyss.; Theqgnceatratonpf gompougd pielding'S0% i pl i cate as
positive controls. After 4 hours of incubation, 0.25 C of [14C acetate (10
111  inbibitiom)ofiF4S deiitie TCsh.0G@ahs pfdeOD;40 Yelrdue Kim2 atrequlotied by tedBFTmaxaPRO ncubat i on,
mediumi§ aspirated fromthe wells and 800 | of chloroform nethanol (2:1)

ansl 7@@waroMalcond MEted) fos et dedpdiad eawbntyiliibh. CEaptaPnSf liRer29 Decenmber
2006 WO 2004/ 006835 PCT/ US2003/ 020960 of each well are transferred to 1.5

m E i hgh- speed
N i etk el el AR U Rl e S Gl

| ayery g”% al 700 I of chloroformnethanol (2:1) and 500 pl of 4 nM
NgClZ((%{?ﬁeh%%$e3 oﬂeach tube and then centrifuged f.or 1 m nutes as above.

The aqueous |l ayer is renoved with a Pasteur 5 pipette and di scarded. An
addi tional 400 pl of chloroformnethanol (2:1) and 200 pl of 4 MM MO 2
are added to each tube, then centrifuged and aqueous | ayer is discarded.
The | e Viokt GehGegwihdss@ i s transferred into a scintillation vial and
dried at 40 C under N2 gas. Once dried, 3 ml of scintillant (APB #NBC5104)
i ¥} added and viTh¢ erysislerialefassay thedsures tdprowthdbuBeaticymtoxicity. This assay

employs crystal violet staining of fixed cells in 96-well plates with subsequent solubilization and
measurement of ODjg9 on a spectrophotometer. The ODqgg corresponds to cell g@wth per unit
time; measured. Cells ar.e treated with the compounds of interest or vehicle controls and ICsq for
each compound is computed.

15 To measure the cytotoxicity of spec;iﬁc compounds against cancer cells, 5 x 10*
MCF-7 human breast cancer cells, obtained from the American Type Culture Collection are
plated per well in 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,

20 40,30, 20, and 10 pg/mi in triplicate. Additional concentrations are tested if required. 1 pl of
DMSQ is added o triplicate wells as the vehicle control. C75 is run at 10, and 5 pg/ml in

triplicate as positive controls.
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Scintillation counter cal cul ates the average cpmvalues for triplicates. 10
The 1 C50 for the conpounds is defined as the concentrat29dPecemberif§6| eadi ng
to a 50%reduction in [14C]acetate incorporation into |ipids conpared to
controls. This is determined by plotting the average cpm for each

i nhi bi t OVt rati on tested, perforning |inear Pgﬁﬂgg'@?’@ﬁ%“and conputi ng
the best-fit line, rz values, and 95% confi dence intervals. The average
cpm values are conputed by the Becknman scintillation counter (Mdel

LS6500) for each compound 15 concentration. Conputation of |inear

regression, beAfid 72 hbirf8f indubatich) Se1 20 sttt WARREM| ggwlﬁoieﬁtﬁn cal cul at ed
using PrismVersion 3.0 (G aph Pad Software). Carnitiné

Cr ano{ e “PERCRRAT P oY AnGI0 Phaltuch SR B R 408 A B PP
i's inhihi. b I | - CoA. - Louif. | adri al nb
For abURUTE) oy MO A o g bt SRS S o ABa: FORRtEFete,

m tochondria. This assay uses perneabilized cells to neasure the transfer
of [ nk HPul frer qachowel {0 a%5-well plaie, pleespamrcadist QP mMelegdgn Devigeni t i ne
deriviative. 31 29 Decenber 2006 WD 2004/006835 PCT/ US2003/ 020960 MCF-7
ced | s Spechalhnllus SpestroplranpiternA t@agefedl valies irn eomsputedhositg ST nwalBres | N 24-
wel | plates in triplicate for controls, drugs, and mal onyl - CoA. Two hours

bef or Softwae@icieadar Dehied) S8EICs) vialutg arcalcRrBiedbl aieat fogrebsivii apallysishusing
concentrations made from stock solutions at 10 ng/m in DVSO, vehicle

cont r plism ¢@88h 5.02 RhraplVPid YWthiisi BafiDidge). Si nce mal onyl - CoA cannot enter 5
intact cells, it Is only added-in the "assay buffer to cells that have not

been preincubated with drugs. Follow ng overnight incubation at 37 C, the
mediumis renoved and replaced with 700 | of assay buffer consisting of.
50 i dazol.e, 70 mM KCl, 80 nM sucrose, | nmM EGTA, 2 nM Md 2, nM DTT, 1
M W%WAGMY% fatty acid free bovine serumal bunin, 70 pM
pal m toyl - CoA, 0.25 txC [nethyl-14C]Ircarnitine, 40 g digitonin wth drug,
O 10 vehi c| &2 &dtlrastay igs nopragipachixe aligmativeinr thee Clgplewsacyialorisiie of dr ags
and DMBO in the assay buffer is the same as used in the 2 hr
pr ei newEatXgnis aA¢trageivionsalidhat iowdiced tod: firimeazaredyeanlyy ii;tatiokieallyractiset i on i s
stopped by the addition of 500 | of ice-cold 4 Mperchloric acid. Cells are
t hen wviable cells. The reduction of XTT is measured spectrophotometrically as ODqgg ~ ODsso.
To measure the cytotoxicity of specific compounds against cancer cells, 9 x 10°
MCF-7 human breast cancer cells, obtained from the American Type Culture Collection are
15 plé,ted per well in 96 well plates in DMEM medium with 10% fetal bovine serum, insulin,

penicillin, and streptomycin. Following overnight cutture 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

concenfrations: 80, 40, 20, 10, 5, 2.5, 1.25, and 0.625 pg/ml in triplicate. Additional

concentrations are tested if roquired. 1 pl of DMSO is added to tﬁplicate wells are the vehicle

20  conirol. C75is 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
as per manufacturer’s instructions (Cell Proliferation Kit II (XTT) Roche). Plates are read at

-~ ODugp and ODgsp on a Molecular Devicés SpectraMax Plus Spectrophotometer. Three wells
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harvested and centrifuged at 13,000 x g for 5 mnutes. The pellet is washed
with 500 | ice cold 2nM perchloric acid and centrifuged Ragamnber 2086
resulting pellet is resuspended in 800 1 dH20 15 and extracted with 150 |.
of but anol . The butanol phase is counted by liquid scintillation and

repr eseM20048683 y| cani tine derivative. Weight Los&CEUPHEHINBP Novel FAS

I nhibitors Bal b/C mce (Jackson Labs) are utilized for the initial weight

| oss screening. 20 Aninals are housed in tenperature and 12 hour day/ ni ght
cycle roonms and fed nmouse chow and water ad |ib. Three mce are utilized

For _aBlARFIRUEL LSRRI BINGIELTAMbERNE KOTIEARIGRIG oP°"

experi nent. r the experinents, mce are house separ at each

conpo tested thre ' a_cage. - Conpounds._are dj ed 4n DVBO at 10
o i G AdEs sl sor s R R RSB R s SO RS0k a0

PCT/ US2003/ 96 0 ng/ kg, and 30 ng/mM when given at a dose of 60 ngy/Kkg,
and nﬁﬁ""’é‘f‘ ?Fﬁ“g‘éi)éﬁgﬁst raperitoneal ly with 60 ng/kg in approxi mately 100
| of DMSO or with vehicle alone. Mce are observed and wei ghed daily;
aver age wei ght sthadsoderdheenneporndsdy definpdeas dergoocaatiatipn of dmgdeddingtviacr osof t ) .
The experinent continues until treated animals reach their pretreatnent
wef ght8% réluSidnds ODagrpODacongraed tesinadlsi ThaODpgl OhaLtecbniputedbiyakeol | C
cages. FIG 5 shows the results of some in vivo testing for weight |oss.
Dosi NgOBTmaaPRORbEwRE EMbREITAd Betced) Forlehth REIpBATH dHc@NREd. NTERLS W th three
animals to a single nmetabolic cagé. Animal weights, water and food

o P Aok B PRSIt i, T

| ean Ba se chow, are treatfed with
conpounds t doses indicated .day 0 wi th vehicle control of
equal %ng?ntﬁggmcg‘%gﬁgegl% w’@@f‘ﬁb‘? 1379 g%% CP‘}&%BCQ mﬁ)@@%@%‘“@ﬁﬁpound 8
was sol.ubilized in_60"| . All were injected intraperitoneally. Wights
wer e Hﬁ%g?ms@’da?ﬂﬁo’aé%@?*}?%g§%@’a@rror bars represent standard error of
the mean. 15 Antimicrobial Properties A broth mcrodilution assay is used

t assess the antimicrobial activity of the :

 Measurement of 4Clacetate Incorporation into Total
Lipids and Determination of ICsy of Compounds

This assay measures the incorporation of ['Clacetate into total lipids and is a
15 measure of fatty acid synthesis pathway activity in vitro. It is utilized to measure inhibition of
fatty acid synthesis in vitro.

MCF-7 human breast cancﬁ;r cells cultured as above, are piated at 5 x 10" cells per
well in 24-well plates. Following overniglit incubation, the compounds to be tested, solubilized
in DMSO, are added at 5, 10, and 20 pg/ml in triplicate, with lower concenirations tested if

20 = necessary. DMSO is added to triplicate wells for a vehicle control. C75 is run at 5 and 10 pg/mi
in triplicate as positive Eontrols. After 4 hours of incubation, 0.25 pCi of [**Clacetate (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
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conpounds. Conpounds are tested at twofold serial dilutions, and the
concentration that inhibits visible growth (OD600 at 20%cwtmbert6l) is
defined as the M C. Mcroorgani sns tested include 20 Staphyl ococcus aureus
(ATCC # 29213), Enterococcus faecalis (ATCC # 29212), Pseudonobnas

aer ugi n¥ELH # 27853), and Escherichia coli (AFEHUR0EGIN) The assay
is performed in two growh nedia, Mieller H nton Broth and Trypticase Soy
Broth. A blood (Tsoy/5% sheep bl ood) agar plate is inoculated fromfrozen
stocks maintained in T soy broth containing 10% gl ycerol and incubated
over nj V/ i e, ;!

e LEBh Y st @AM Epbnctnr CRETIREbwe ARkl RPN 41 1

mat ches th urbj dity of a.0. Fard and s ard. The i ulumis diluted
T 0 e bR Bl R S ete: Byovl e abeond [ppr e 485 51 <) ¢

di spensed wel | of a 96-wel] plate. The_conpounds to t esjed,

i S afdgenl 70 ectiorotammpitinol @R At 309 1ot f G Saluase SHEL R e T ol | owi ng
concentrations: 25, 12.5, 6.25, 3.125, 1.56 5 and 0.78 ug/m_in duplicate.
Addi tubersad then perdrmfuged foo hmitgites as shove dThe agueays dayeis réaayed withpiyBgeuradded t o
duplicate wells are the vehicle control. Serial dilutions of positive

cont pipletie anipliscadsd. Awn adiiitondb400 i bf chl @efoarhinsetiemel (Z1) mad2003) ofehM obr anyci n
(E. coli and P. aeruginosa), are included in each run. After 24 hours of

i ncubgicinse added fo fach bRl B& &ﬁ@iﬂg@@ﬂl@dqu%@%%féi@ dRcdYidde ak fdwer 10 Devi ces

SpectraMax Pl us Spectrophot oneter. Average 00 val ues are conputed using

S@Tg@émlri’@%hé%fié %ﬁn&#@x‘t&ﬁ&n@ﬂla@%@ﬁ%ﬁé ik %%%Pﬁ@%%ﬁm%@t ermned by

i ne ressi on anal ysi'sS usin rismversion ad Sof t war e,

San Di.egq)., Fhe CJ i .as e cancentrat.i of ound required
o prthasiLel St (ARRATCATN S fidilnd SRR oRie e " REREURM o
reading. 15 In Vivo Testing for Anti-Tunor Activity Subcutaneous fl ank
x enogFitillatiogropier calgwiates thsppmage shagpluefor tnlig@es. HCT- 116 in  nu/nu fenal e
mce (Harlan) were used to study the anti-tunor effects of Conpound 1 in
Mlvo. Al aniTieICaxpetht composndsanpifined asdhe bhoticengtatiomef dngleading toed car e
gui-del i nes. WHCT-116 cells

50% reduction in [*CJacetate incorporation into lipids compared to controls. This is determined

by plottitig the average cpm for each inhibitor concentration tested, performing linear regression
and computing the best-fit line, 7 values, and 95% conﬁdence intervals. The average cpm values
are computed by the Beckman scintillation counte¥ (Model LS6500) fo_r each compound

15 concenfration. Computation of linear regression, best-fit line, 1*, and 95% conﬁdencg infervals

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

Carnitine Palmitoyltmnsfefase—l (CPI-1) As-say
CPT-1 catalyzes the ATP depéndent- transfer of long-chain. fatty acids from acyl-
20  CoA to acyl-carnitine that is inhibited by malonyl-CoA. As CPT-1 requires the mitochondrial
membrane for activity, enzyme activity is measured in permeabilized cells or mitochondria. This
assay uses permeabilized cells to measufe the transfer of [methyl-'*CJL-carnitine tc the

organically soluble acyl-camitine deriviative.
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20 (0.1 m packed cells) were xenografted fromculture in DVEM suppl enent ed
with 10% FBS into 20 athymic nice. Treatnment began whé? asambea8106 t unors
devel oped about 3 days after inoculation. Conpound 1 (10 ng/kg) was
diluted into 40 go DMSO and treated I ntraperi tonealls% (i @3 11 aninmal s
recei veWORMWAHM382 231 10 ng/ kg, i.p., at days indi cAEEYSHY3BA%99 Decenber
2006 WD 2004/ 006835 PCT/ U82003/ 020960 arrows, and 11 received DVSO
control. Tunors were measured on days indicat ed. One Conpound | treated

nouse died on day 10 fromrepeated i.p. inj ectlon The results are shown in

FIG 4. Error ﬁ@& 5 neous fl ank

xenografts of h%ﬁ%%gigﬁgrﬁé)anceﬁ,ﬂ%gp eta V{%Wmﬁé%gﬂfn%nu femal e

mce sed .t t ef fects of Compound 7 and
oSS e R Epmetafy . ol B w@&é?ﬁ%&r 1B FOPHERPEL | onal

an| rral care_gui deI ines. 107 HCT-116 cells (-0. 1 packed. cel | s) wer e

xenofieastayadmasre added ahte indicatpiaanoeniations rﬁ%arq? 3@“\&%’% 5‘119%115851(? wgal15 at hynic

mce. Treatnent began when nmeasurable tunors devel oped about 4 days after
i noc i BM3Eh velgcle kor@winronsisl of DMENO Edmbdmg. SinfdBalonyli(ipA eoaned eg@r di | ut-ed into
20 gl DVBSO for intraperitoneal (i.p.) injection. 5 animals received drugs

| 5 p. irddct déllssit is ondlt Aldedie thyassuybaiSy, to 941l that h&e@byRen Phbidubaat wigh . Tunors were
measured on days indi cated. The results are shown in FIG 3. Error bars

repr gaee! ral of28Ru testing 15
FAS I'C P Tol o %l\lfwém%t&%g:@a fhe Neg efti%\?'\ia}fé’ed%%‘gﬁ%&w%%aﬂgom 3330 CPT

H f&?ﬁf”&%@“s lf%‘ngxf BN PR

Tested Not Tested 8 EF/ VWH_EF/ Tso Ecoli/MJ Hcoli/Tso .
mM MgCl,, | mM DTT, 1 mM KCN, 1 mM ATP, 0.1% fatty acid free bovine serum albumin,

70 M palmitoyl-CoA, 0.25 pCi [methyl-*C]L-carnitine, 40 pg digitonin with drag, DMSO
1(5 vehicle control, or 20 pM malonyl-CoA. The conceni.:rations of drugs and ]__DMSO in the assay
buffer is the same as used in the 2 hr preincubation. After incubation for 6 minutes at 37 °C, the
reaction is stopped by the addition of 500 pl of ice-cold 4.M perchloric acid. Cells are then
harvested and centrifuged at 13,000 x g for 5 minutes. The pellet is washed with 500 pl ice cold
2mM perchloric acid and centrifuged again. The resulting pellet is resuspended in 800 (d dil,O
15 énd extracted with 150 pl of butanol. The butanol phase is counted by liquid scintillation and

represents the acylcarnitine derivative,

Weight Loss Screen for Novel FAS Inhibitors
Balb/C mice (Jackson Labs) are utilized for the initial weight loss screening,
20 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 2 cage. Compounds ar¢ diluted in DMSO at 10 mg/ml when given at a dose of
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Not Tested Not Tested Not Tested Not Tested FAS (Wo) 1"C C XTT C Cr.
Violet CNeg Neg >80 um 49.0 um O CPT | Stim Wi g Dersmber086 Not
Tested Not Tested H, C(HZC) COQH SA/ MH SA/ Tso PSApAm PSAFJTso | 43 u m 60
um Neg Ne 9 EFIMH C EF/rso Ecoli/MI| C Ecoli/rso 109 um 94 u m Ne Ne
35 29 683906 WO 2004/ 006835 PCTI US2003/ 02086H/UENS/2IBOC C XTT C Cr.
Violet Ne 0.75+0.4u m 0.81+0.0lu m 0.9+0.5u m CPT I Stim Weight Loss pp
400%0f control / MCF 60 ng/ kg-.3 of 3 dead (day 3); 30 ng&g. 10% day 2)

kHal XHa6 N~" at 10 ug.m 20 ng/kga 1% day 6); 10 ng/ kg. 8.3% (day 7);

i?()-@@%ﬁ%%ﬁ\%gng%%rso coh%%} E]c-(g?]g? sbléléguﬂmm 25 u m
%, R e ey et b o heBig. L1

. 2% da H SA/ M | C SA/ TsoyMC) PSAE/ VH MO) | PSAE Tso C&HZC)? N 107 u nm
Ne NGe gserver apd eFags weishis and standardrestors grerequuputed with Excel

(Microsoft). The experiment continues until treated animals reach their pretreatment weights.
5  Select compounds are tested in animals housed in metabolic cages.

FIG. 5 shows the results of some in vivo testing for weight loss. Dosing of
animals are identical to the screening experiments with thiree animals to a single metabolic cage.
Animal weights, water and food consumption, and urine and feces production are measured

10 daily.' Three lean Balb/C mice (Harlan) maintained on mouse chow, are treated with compounds
at doses indicated on day 0 or with vehicle (DMSO) control of equal voleme. Compound 6 was
solubilized in 40 ul DMSO while Compound 8 was solubilized in 60 pl DMSO. All were
injected intraperitoneally, Weights were meaéur‘ed on days indicated. Brror bars represent
standard error of the mean. | |

15
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 (ODgyp at 10% of control) is defined as the MIC. Microorganisms tested incluode

20 .S.‘taphylococcus aureus (ATCC # 29213), En?erococcus Jaecalis (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 frozen stocks

maintained in T soy broth containing 10% glycerol and incubated overnight at 37° C. Colonies
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91u 114u m 108u m Ne FAS C "4C XTT C. Violet C 133u m Nee 20.8+7.1u
m 30.0u O Ou CPTIStimWightLoss (t) nil ..CH3 Not 2%tethbsoR00kest ed
"~'"/~/~H SA/WH MC) | SAl Tso C PSAE/MH C PSAE/rso |I'll H3C(H2C) 0 80 u m
193 mM 218 u mM 160 u VREKI Wad 11 EF WH EF/ Tso EcoU M1 C Ecoli/rso 84 u
n Ne | 8P IBEEE3}] FAS C4C C XTT C a vi olet 93P YRUFINIB7. 8+3. 8u i
23.7u m 0 CPTI SOn Wei ght Loss / Cy Not Tested Not Tested :H H3C(H2CW N

SA/ WM SAl Tso PSAE/ MH PSAB/rso 0 79 um 87 um 280 um 137 u n

EFJMH (M C) BFtrso C Ecoli/MH C Ecoli/Tso C 115 um 203 um N 199 u nm

36 2%xmpaiiarindiile d 53 A0 ARGARy REFIGIRONAE

Cr. Violet ~) 8lunm 3.3um 1.6+0.2u nil 0.85+0.08u niL O CPT | Sthn Wei ght

Loss dhnbiai. TiRSh&SmAlisaiNed 1410 stdidtaeh (ﬂﬂiehelilmon%r %ryﬁ(h%e soy) Bhd

10

15

20

195 ul is dispensed per well of a 96-well plate. The compounds to be tested, dissolved in DMSO,
are addgd to the wells in 5 ul volume at tl;e 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 §. }zurgus) and tobramycin (E. coli and P. aeruginosa), are included
in each run.

After 24 hours of incubation at 37 °¢, plates are read at ODgno on a Molecular
Devices SpectraMax Plus Spectrophotometer. Average ODygq values are computed using
SOFTmax Pro Software (Molecular Devices) and MIC values are determined by linear
regression analysis using Prism version 3.02 (Graph Pad Software, San Diego). The MIC is
defined as the concentration of compound required to produce an ODggo reading equivalent to_

10% of the vehicle control reading.

In Vive Testing for Anti-Tumor Activity

Subcutaneous flank xenografis of the human colon cancer cell line, HCT-116 in

nu/nu female mice (Harlan) were used to study the anti-tumor effects of Compound 1 in vivo.

All animal experimens complied with institutional animal care guidelines. 10" HCT-116 cells
(~0.1 ml packed cells) were xenografted from culture in DMEM supplemented with 10% FBS

into 20 athymic mice. Treatment began when measurable tumors developed about 3 days after

inoculation, Compound 1 (10 mg/kg) was diluted into 40 pl DMSO and ireated

intraperitoneally (i.p.) 11 animals received IMM-II-231 10 mg/kg, i.p., at days indicated by
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H3C(H2C) N--~ SAMM WO | SAffso PSAEEMI (MC) PSABfTso 0 49 um 47 u ni
Neg Neg 2 BF/MI| EF/Tso Bcoli/MI| C Bcoli/Tso 103 u @PIB8cmbert208 Ne FAS
14C XTT C Cr. Violet C (t> 107u m 1.8+0.3um 2.4 + 0.2 um 2.2+0.3u m
.. CPT 1 StimWight Loss O Not Tested 30 m: 3 of 3 dead (day 2); 10
mAkg- . WO248608683% H H3C(H2C) N c SA/ MR SAf f so PSABLNI$204492¢96SAE/ Tso C C
65 umM 96 unm Neg Neg 3 EF/M X EFfl'so Bcof/ MX MM 1| Bcoliffso 190 u rot
67 umM Neg Ne FAS C14CC XTT CCr. Violet CNe 2.2+1.3um 4.1 + 2.2 un
2.2 +1.0umM CPT 1 StimWight Loss Not Tested 30 .5.9%da 10m. 1.7% da
H H3C(120Q) OH.S SAf f §0..C PSAE/ M | C PSAE/ Csq.,. 744 unm 48 un
Neg SvpEpd Al r‘"&“ﬁ%ﬁ%%@&‘i‘?ﬁy Hmers e ‘P‘F"F‘é‘cﬁg)ﬂ%ﬁaﬁ Sipa B§ Ne FAS C 14C
C XTT. Cr. Violet Neg 1.1+0.03u mi 2.0+0.5 u - 1.3+0.09u m . 0 CPT | Sum
Wi glftompeund 1 trgatedgnqyse divder day 19dtamywpeatedd P jcctien, Thy resulty 357 gWR M 194 da
H3C(H2C)7 v ' Ove SA/ MR SAftso PSAE/ MH PSAFi Tso

FIG. 4. Error bars represent standard error of the mean.

Subcutaneous flank xenografts of the human colen cancer cell line, HCT-116in
5  nu/pn female mice (Harlan) were used to study the anti-tumor effects of Compound 7 and
Compound 3 in vivo. All animal experiments complied with institutional animal care guidelines.
107 HCT-116 cells (~0.1 m packed cells) were xenografied from culture in DMEM
supplemented with 10% FBS into 15 athymic mice. Treatment began when measurable tumors
developed about 4 days after inoculation. Both Compound 7 and Compound 3 (10 mg/kg) were

10  diluted into 20 ul DMSO for intraperitoneal (.p.) injection. 5 animals received drugs i.p. at days

indicated by arrows, and 5 received DMSO control. Tumors were measured on days indicated.

The results are shown in FIG. 3. Error bars represent standard error of the mean.

Results of the biological festin

15
FAS (ICy;) HUC(ICs) XTT (ICs) Cr. Violet 0Cs) |
Neg 31 ug/ml >80 ug/ml >50 ug/ml
2 CPT1S6m Weight Lass
o&% - Not Tested 60mp/ke: 8.6%(day 3); 30 marke : 5.4 % (day2)
HRCHCY  CoM SA/MH (MIC) SA/TsoyMIC) | PSAB/ME (MIC) | PSAR/Tsoy (MIC).
8 Not Tested Not Tested Not Tested Not Tested
EF/MH (MIC) EF/Tsoy(MIC) Ecoli/MH (MIC) | Eeoli/Tsoy (MIC)
Not Tested Not Tested Not Tested Not Tested
FAS (ICsp) HC (ICs) XIT (ICx) Cr. Violet (IC<
Neg Neg >80 ug/mol 49.0 ug/mi
9 CPTISam - Weight Loss
(ﬁ-«@l‘h Not Tested Not Tested
Hacmzd'i, COH SA/MH (MIC) SA/Tsoy(MIC) | PSAEME (MIC) | PSAE/Tsoy (MI
43 ug/m} 60 ug/m! Neg Neg
9 FRMIE(MIC) | BE/Teoy(MIC) | Beol/MEL(MIC) | Eeoli/Tsay (MIC)
102 ug/ml 94 ug/ml Neg Neg
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04.3umM 26 umM Nog Ne 4 BF/fMM C BF/ Tso Ecolb C Bcoh/Tso 80 u ml 245 u
m Neg 275 um 5 37 29 Decenber 2006 WD 2004/ 006835 2POxictisba(@90620960
FAS C XTC CCr. Violet Ne >80 u nil >50 unil CPT | Stitn Wight Loss 0
Not Tested 60 ng/ kg. 9% day2),| death (day3y 9.2%day2),1 death (day3) xC
30 ng/ kYO 280498yl ), t death (day6)/ 10 ny/kg: 2. 6PCTHBAPIH020¥BC(HZC)| kI H4-
" '"OH SA/MH SA/ Tso PSAE/ M| PSAErTso O 72 ml 52u nil Ne Neg 6 Ecoli/'!so
EF/ MH (NUC) EFl TsovWQ Ecoli/MI (ARC) 1 219 um 215 u m Ne 235 u rot 38
29 Decenber 2006 WO 2004/ 006835 PCT/ US2003/ 020960 We claim 1. Conpounds
of formulal: OR OR2 X1 O ' '

FAS (ICs)) MC (ICx) XTT (ICq) Cr. Violet (ICs)
@ Neg 075+ 04 ug/ml | 0.80+0,01 ug/mi [ 0.9 +0.5 ug/ml
CPT I Stim ‘Weight Loss
400%ofcontrolMCE 60 mpfke:3 of' 3 dead (day 3); 30 mgfke: 10% (day2)
HaCH c}e n\‘/\\\ at 10 ug.ml 20 mg/kg119% (day 6); }0 mgf_kg 8.3% (day 7); Smgfkg:4.6% (dayl)
ML SA/MI (MIC) SA/Tsoy(MIC) | PSAE/MH (MIC) | PSAR/Tsoy (MIC)
1 91+19upug/ml | 12.040.5 ug/m! Neg Neg
BEIMEA (MIC) | RF/Tsoy(MIC) | Ecol/ME (MIC) | Beol/Tsoy (MIC)
36 ug/ml 25 upfml Not Tested Not Tested
" FAS (iCq) R iCa) XTT(Cq) Cr. Violet (ICs)
Nep 25.7 ug/nl 59.4+64ug/mt | 439+ 4.8 ug/ml
9 CPT I Stim Weight Loss
() o CHy Not Tested 30 me/ke: 2% (day 1)
HaGlH ci“ E SA/MH (MIC) SA/Tsoy(MIC) | PSAE/MH (MIC) | PSAE/Tsoy (MIC)
3 220
d 12\/\ 107' ug/ml Neg Nep Neg
EEME (MIC) EF/Tsoy(MIC) | Booli/MH (MIC) ] Ecoli/Tsoy (MIC)
91 up/ml 114 ug/ml 108 ug/mi Neg
FAS (IC.y) ¢ (ICs) XTT (ICs) Cr. Violet (ICs)
133 ug/ml Neg 20,8 + 7.1 ug/ml 30,0 ug/ml
g CPTI Stim Weight Loss
) wCH Not Tested Not Tested
H SA/MH (MIC) SA/Tsoy(MIiC) | PSAE/MH (MIC) | PSAE/Tsoy (MIC)
H3zC(HC)z
P N\,\ 80 ug/ml 193 ug/ml 218 ug/al 160 ug/m
1 EFMH (MIC) EF/Tsoy(MIC) | EcoltMH (MIC} | Ecoli/Tsoy (MIC)
84 ug/ml Neg Neg 155 ug/ml
FAS (ICq) RC (ICs,) XTT (ICsp) Cr. Violet (ICs) |
93 ug/ml Neg (stim) 27.84-3.8 ug/ml 23.7ug/ml
CPTLStim Weight Loss
Not Tested . Not Tested
SA/MH (MIC) SA/Tsoy(MIC) | PSAE/MHQMIC) | PSAE/Tsoy (MIC)
79 ug/ml 87 ug/ml 280 ug/ml 137 ug/ml
13 EBFRMH (MIC) EF/Tsoy{(MIC) _|_EcolMH (MIC) | Ecoli/Tsoy (MIC)
N5uy/ml 203 ug/mi Neg 199 ug/ml
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| wherein R = H or C-C2o alkyl, cycloal kyl, alkenyl, aryl, arylal kyl,
or alkylaryl, =CHR3, -C(OOR3, - C(OR3, -CH2C(O) OR3, -20tpceabeud0 where
R3is Hor C -C o alkyl, cycloalkyl, or alkenyl; R2 = C -C20 al kyl,

cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl; XI = NHR4, where R4 is
H, C, - CH® 2804004835 cycl oal kyl , al kenyl, aryl, aryl al RGEUSHP3RPRY| aryl, the e
group optionally containing a carbonyl group, a carboxyl group, a

car boxyam de group, an alcohol group, or an ether group, the R4 group
further optionally containing one or nore hal ogen atons. 2. The conpounds
of claiml1, wherein R is C -Cmalkyl, cycloal kyl, alkenyl, aryl,

I
— Theo comal d
ary =6 HC(LG&. e—¢-0h s

’ S—of—etaim-2—wherein R
is pCH3 or <H2. 4. T trrels—of 3 LA e T S Tl M b obbigpynd i.s
sel pcteffromthe gr S ULE 26) 29
Decenber 20 WO 2004/ 0fia8&Eb H Q6 HaCMz Cb
N~/ NC(H3@ A Hs Gl It Eested— | V ) L0/l Hs  All"
M3 H3C) * C].m H, O H2Ch—R G HRCE Nt \—ari——h-
HyC(H2C)s PR SAMIT(MIC) "1 SA/TsoyMICY | FSARME(MIC) | PSAB/Tsoy (MIC)
9 o 4% up/ml 47 ug/ml Neg Neg
EF/MH (MIC) EE/Tsoy(MIC) Beoli/MH (MIC) | Ecoli/Tsoy (MIC)
103 ug/ml 38 up/mt Neg Neg,
FAS (ICx) “C{ICx) XTT (ICs0) Cr. Violet (ICs)
( :k) 107 vg/ml 1.8+ 03 ug/ml 24402 ug/ml 2.2+ 0.3 uphnl
CPT I Stim Weight Loss
o Not Tested 30 meke: 3 of 3 dead (day 2); 10 me/ke: 4.4% (day 4)
HaCttch YN [ SAMHEQMIC) | SA/Tso,(MIC) | PSABMIT(MIC) | PSAY/Tsoy OMIC)
gtz : 65 ug/nl 96 ug/ml Nez Neg ‘
3
EF/MH (MIC) EF/Tsoy(MIC) EcoliMH (MIC) i Beoli/Tsoy (MIC)
190 ug/ml 67 ug/ml Neg Neg
FAS (ICx) He 0Cs) XTIT (ICs) Cr. Violet (IC5)
® ' Neg 2.2 4 1.3 upim} 4.1 +2.2 ug/ml 2.2 + 1.0 ug/mi
CPT I Stim : Weight Loss
Not Tested 30 mp/ko:5.9%{day?2); 10merke: 1.7%(day2)
H
HCEC Y ~"on | _SAMAQMMIC) | SA/TsoyMIC) | PSAEMH (MIC) | PSAE/Tsoy (MIC)
o 7 44 we/ml 48 ug/ml Neg Neg
EBE/MH (MIC) EF/Tsoy(MIC) EcoliMH (MIC) | Ecoli/Tsoy (MIC)
Neg 77 ug/ml Neg Neg
FAS (TC) MC dCs) XTT (ICx) Cr. Violet (ICs;)
’ ( :1:) Neg 1.1 40.03 ug/ml 2.0+ 0.5 ug/ml 1.3+ 0.09 ug/ml
1 CPT1Stm . Weight Loss
o Not Tested 30 ragkp: 3 of 3 dead (day 1); 10 me/kg: 3.1% (day2)
Hac(Hzci'; I&L)Lc}lvle SAMH (MIC) SA/Tsoy(MIC) PSAE/MH (MIC) } PSAE/Tsoy (MIC)
0 4.3 ug/mt - 26 ug/ml Neg Neg
4

EBF/MH (MIC) EF/Tsoy{MIC) FeoliMH (MICY | EcolifTsoy (MI
80 ug/mi 245 ug/ml Neg 275 ugfml
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H3C(H3C); 5. The compounds of claim1, wherein e is -CH2C(O OR5 or
-CH2C(O NHR5, where R5 is H, O-do alkyl, cycloal kyl 298)ckembér, 2086y |

aryl al kyl, or alkylaryl. 6. The conpounds of claimb5, wherein the conpound
is selected fromthe group consisting of: H3QHRC1 H~"'OM H3C(HzZG U

' OBU Hy@®O2Zom/ppeH O ~ and 7. Conpounds of fornul aPCRUSHH0OHE6O R7 X2 0 R
wherein Ro = H, or C-C20 al kyl, cycloal kyl, al kenyl, aryl, arylalkyl, or
al kylaryl, -C(OOR5, -C(ORs, -CH2C(OORs, -CH2C(O NHRs, where Rs is H or
Cl-Qo al kyl, cycloal kyl, or alkenyl; R7 = Cl-C20 alkyl, cycl oal kyl,

al kenyl, aryl, arylal kyI or al kylaryl; 40 SUBSTI TUTE SHEET (RULE 26) 29

Decenber 2006 \AD 20 an:Ql: PCT!. || 003/-020960 X2 —= e ROis H,
C, -|C20 al kyl, cycloa r\y]‘%zlgq‘al\tryl ; Efl%;l T Y‘>gi§4|u“§f$_1 IUI ;g{lio o AT ¥l ; the RO
group dpti onaIIy confalming a carbonyl gr Up, a carboxyl group, a

carjpoxyam d§ group, jancEuewnol]l group. or arWehites gr ouy 9 group

furft her op hnt Nt Fisiedry ne Smeke: PEdRE It he proviso
that when | I T R 'he conpounds
of |cH&(HHPY RT3 = ,ﬁ—ang%yhﬂ, TVCT O nyl

ary| al kyl, or® alkyl afyT™ *
 BEMBEMIC) | ER/Tsoy(MIC) | Ecol/MH (MIC) | Beolé/Tsoy (MIC}
219 ug/ml 215 ug/ml Neg_ 25ugml |
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9. The conpounds of claim8, wherein R6 is -CH3. 10. The compounds of claim
7, wherein RO is -CH2C(O OR1L or -CH2C(O NHR70, where RPEDé¢csmbier 2006C10

al kyl, cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl. 11. Conpounds of
formula lV: 0'a RL X' ON wherein RI6 = H, or Cl-C20 al ke/l,

cycl oal KA 20040083Ry| | aryl, arylalkyl, or alkylaryl FPCIES#R0966_ O R18,
-CH2C( O OR1B, -CH2C(O NHR18, where Res is H or Cl1-Cl10 al kyl, cycl oal kyl, or
al kenyl; R C -C20 al kyl, cycloal kyl, al kenyl, aryl, arylal kyl, or

al kylaryl; X = OR19, where R9 is C -C20 al kyl, cycloal kyl, al kenyl, aryl,
arylal kyl, or alkylaryl, the R19 group optionally containing a carbonyl
group, a carboxyl group, a darboxyam de group, an al cohol group, or an

et her group, the R19 group further optionally containing one or nore

hal ogen atons; 41 SUBSTI TUTE SHEET (RULE 26) 29 Decenber 2006 WO

2004/ 0We8Bsn:PCT/ US2003/ 020960 with the proviso that when R16 is -CH3 and
R19 is -CH3, then RL7 is not substituted or unsubstituted phenyl, -nC3H7,
-nC5H 1, -InCl3Fmmousdadf fwinte &t he further proviso that when R16 is Hand R 9
is -CH3i then Rn is not substituted or unsubstuted phenyl or -CH3, and

when R16 is Hand R19 is -CH2CH3,%then R17 is not -iC3H7, or substituted
or unsubstituted phenyl. 12. Th jounds of claim11l, wherein R16 is
Cl-d o al kyl, cycloal kyl, al keny aryl, arylal kyl, or alkylaryl.
R? X!
o
1
wherein

R!'=H, or C;-Cao alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, =CHR?, -C(0)0R3, -
C(O)R?, -CH,C(O)OR?, -CH,C(O)NHR?, where R is H or C-Cip alkyl, cycloalkyl, or
alkenyl;

R? = C;-Cy alkyl, cycloalkyl, alkenyl, ary), arylatkyl, or alkylaryl;

X' =NHR", where R*is H, C1-Cy alkyl, cycloalkyl, alkenyl, aryl, arylatky, or alkylaryl, the R*
group optionally containing a carbonyl group, 2 carboxyl group, a carboxyamide group,
an alcohol group, or an ether growp, the R* group further optionally containing one or

more halogen atoms.

2. The compounds of claim 1, wherein R' is C-C)g alkyl, cycloalkyl, alkenyl, aryl,
arylalkyi, or alkylaryl, or =CH,.

3. The compounds of claim 2, wherein R' is -CH; or ~CHa.

4. The compounds of ¢laim 3, wherein the compound is selected from the group

consisting of:

39
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13. The conmpounds of claim 12, wherein R16 is -CH3. 14. The conpounds of
claim11l, wherein R9 is -CH2C(O OR20 or - CHZC(O) NHR20,29 igsember20§6i s Cr d o
al kyl, cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl. 15. Conpounds of
formula V: O RR1 OR2 OH 0O V wherein R21= C2-C2 al kyl, cycl oal kyl,

al keny| WOL0400683%F | al kyl , or al kylaryl, =CHR23, - CPOF{URZIE3/020260 O) R23,
-CH2C( O OR23, -CH2C(O) NHR23, where e is Hor Cl-Clo al kyl, cycloal kyl, or
al kenyl, except when R21 is X23, R23 is not H R22 = O -C2 al kyl,

cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl; with the proviso that
when R21 is -COOH, then R22 is not -CH3, -nC5H11, or Cl13H27, and with the
further proviso that when R21 is -CH2COOH, then R22 is not -CH3, -CH2CHS,
or -iC5H11. 42 SUBSTI TUTE SHEET (RULE 26) 29 Decenber 2006 WO

2004/ PCTUS2003/ 020960 ¢ 6 The—ctonpoynds—ob—ctarmi5—wherein R21 is

Cz-Ct cycl oal kyl f all , aryl, arylalk or alkylaryl. 17. The
gzmguﬂgﬁﬁ, an 16, V\,h%arc(eﬁzlc)s ¢ Lis =CHz2. H];c%'cha nrﬂqggnds of fPrrmIa vVi: O

[o]

' @ wCHg 8 AN\ aCHy
HaCIH:CY E‘/\on HaCH:C) m/\ HaC{H,Cly N
1 g v had L) & SN Al pr \,\ , an d

[2]
& / CHa
HsCHCH n\,\\

5. The compounds of claim 1, wherein R is -CH,C(O)OR® or -CH,C(O)NHR®,
where R’ is H, C)~Cip alky), cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl.

6. The compounds of claim 5, wherein the compound is selected from the group

consisting of:

5
i g ; 9
) H \ \/ﬁ\ \ H
HeClHzCr AN Hacwzcg%n ofF meo Ao
o A and 5 )

H)

7. Compounds of formula IT:

wherein
R® = H, or Cy-Cao alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, <C(O)OR®, -C(O)R?,
—CH;C(O)ORg, -CH,C(O)NHR?, where R¥isHorCi-Cio alkyl, cycloalkyl, or atkenyl;

R7 = C1-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;
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Res OH O VI wherein: Rea = Cz-Czo al kyl, cycloal kyl, al kenyl, aryl,
arylalkyl, or alkylary |,C(OOR26, -C(O R26, -CH2C(, OR&embgH060) NHR26,
where R26 is Hor G-Cto al kyl, cycloal kyl, or alkenyl; R25 = Cl-C20

al kyl, cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl; with the proviso
t hat wh&P ¥YW6EPOOH, then Ru is not-CH3, -nC5HL1, F&T/UBABRE2H960and with the
further proviso that when e is -CH2000H, then R25 is not-CH3, -CH2CH3, or
-i C5H11. 19. The conpounds of claim 18, wherein R24 is C2-Cl o al kyl,
cycl oal kyl, al kenyl, aryl, arylallcyl, or alkylaryl. 20. Conpounds of
formula VI1: O 03 R2t COHO VII 43 SUBSTI TUTE SHEET (RULE 26) 29
Decenber 2006 WD 2004/ 006835 PCTI US2003/ 020960 wherein R27 = C3-C4 al kyl

C6- A o xALIHR’, Witz 1l ik Gl_%q@lcwéaqugﬁélggﬁwﬁg?ﬂg% %ky{#j&_tﬁélﬁpounds of

claim 20, selected fromthe group consisti oH, C(H CH
Co2H-H, Ca (eroupppiignaliysiopiaiiaga efbanyk sigiiped aprtoryl grpup, a carboxyamide group,

an alcoho? graup, or ah ether group, the R’ group further optionally containing one or

more halogen atoms;
with the proviso that when R® is -CHs, and R is n-CysHas, X2 is not -NHC,Hs,

8. The compounds of claim 7, wherein R® is C;-Cyp alkyl, cycloalkyl, alkenyl, aryl,
arylalkyl, or alkylaryl. '

9. The compounds of claim 8, wherein R® is ~CHs.

10.  The compounds of claim 7, wherein R® is -CH,C(O)OR™ or -CH,C(O)NHR",
where R" is H, C-Cyq alky), cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl.

11.  Compounds of formula IV:

wherein
R = H, or C1-Cyy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, -C(O)OR', -C(O)R*,
-CH,C(O)OR'®, -CH,;C(O)NHR"?, where R'® is H or C,-Cyo alkyl, cycloalkyl, or alkenyl;

R'7 = C}-Cyg alkyl, cycloalkyl, alkeny), aryl, arylalkyl, or alkylaryl;

X*=0R", where RY is Ci-Cag alky), cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, the R"
group optionally containing a carbonyl group, a catboxyl group, a da'\rboxyamide group,
analcohol group, or an ether group, the R" group further optionally containing one or

more halogen atoms;
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OCH3 R28 OHO WMIIl wherein R28 is Cl1-C20 al kyl, cycloal kyl, al kenyl,
ary], arylalkyl, or alkylaryl, with the proviso t hat m&Dercsmh@ﬁOD@I—B
-nC3H7, -nCl 1H23, or - nCl3H27. 23. A phar maceut i cal corrp05| tion conprising

a phar rraceutlcal di luent and a conpound of formula I X 29 O, RR3IDO

| X R29 WQROOHI6ES - 20 al kyl, cycloal kyl, al kenyl, d’FWUSZGS?f%O%ﬁPkw or

al kylaryl, =C110, -C(OOR31, - C(OR31l, -CH2C(O CR31 -CH2C( O NHR31, wher e
R3'" is Hor C-Co alkyl, cycloal kyl, or alkenyl; R30 = Cl-C20 al kyl,
cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl; 44 SUBSTI TUTE SHEET
(RULE 26) 29 Decenber 2006 WO 2004/006835 PCT/ US2003/ 020960 XS = -OR32, or
NHR32, Were R32 is H, Cl-C20 al kyl, cycloal kyl, al kenyl, aryl, arylal kyl,
or al kyth teyptaviso thet vARR RYrioui, apt R 'S kalCHy, team 5k it Bgs@ue@srbonyl group, a

car boxyl grou ar bo m rq an al cohol group, or an ether group,
the R32 groﬂf)'BFuﬁ?%’ "yeérﬁﬁbﬁ'g@@"ggﬁvﬁi ning one or nore hal ogen atons;
with the pI’OVI so that when R29 is =CH2, then XS is not OH 24. The

phar mag 0si t 16C %erel nR29 i .C -Clo al kyl,
cycl oaflg ‘{ 1%11(%% ]T%%)er TOViRY %”(ﬁ I EI}E%WRZﬁF kfh’:’é y IS ROt jf

unsubstuted phenyl or -—CH-,-, and when R'® is H and R is -CH,CH;, then R” is not

-iC3Hy, or substituted or unsubstituted phenyl.

12.  The compounds of claim 11, wherein R'® is Cj~Cyq alkyl, cycloalkyl, alkenyl,
aryl, arylalkyl, or alkylaryl.

13.  The compounds of claim 12, wherein R'® is —CH.,

14.  The compounds of claim 11, wherein R'? is -CH,C(O)OR™ or -CH,C(O)NHR,
where R? is C;-Cyg alky, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl.

15.  Compounds of formula V:

wherein
R = C,-Cyy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, =CHR®, -C(Q)OR%,
~C(O)R%, -CH,C(O)OR?, -CH,C(O)NHR?, where R? is H or C1-Cpo alkyl cycloalkyl, or
alkenyl, except when R*! is =CHR?, R is not B

R”= C,-Cy alkyl, cycloalkyl, alkeny), aryl, arylalkyl, or alkylaryl;

with the proviso that when R is —COOH, then R? is not —Cih, -nCsHyy, or Ci3Hay, and with
the further proviso that when R*! is ~CH,COOH, then R% is not —CHj3, -CH,CH3, or
-1CsHyy.
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25. The pharmaceutical conpositions of claim24, wherein R29 is -CH3 or
CH2. 26. The pharnaceutical conpositions of claim 23, widPebdember 2006
-CH2C(O) OR33 or - CH2C(O NHR33, where R33 is Cl-Clo al kyl, cycloal kyl,

al kenyl, aryl, arylalkyl, or alkylaryl. 27. The pharmaceutical conpositions
of clai MOBWRFMEI e R29 is -Call3 or -C$H, 7. 28. ThECHRERHHEELI cal
conpositions of claim23, wherein the conpound is selected fromthe group
consi sting of 45 SUBSTI TUTE SHEET (RULE 26) 29 Decenber 2006 WO

2004/ 006835 PCT/ US2003/020960 0 0 0 0 p &3 0 .nCF{3 (21 OOcn3 HH

H3C( H3C} > 002H H3C(H2Ch Co2K H3O H2C) , ~ H3GHxr)> 0 N~ 0\ (t) (t) (t)
(t) HH OHHH._ F{3C(HC) N~ FISC(HZ.C)I;:‘]I'[—BG(I—RCJI _ NgCMaCIN-~ O OH> O > O
\\> 0 O 160 oTherorgpoupds)of gl has R i5e-Crmikyl, cyadalisioplkemyl, argd, ~OVe, 29. A

phar meg@laiiys 84 all@MAosi ti on conprising a pharnmaceutical diluent and a
conmpound according to claim 1. 30. A pharnmaceutical conposition conprising
a pharmaceutical diluent and a conpound according to claim?7.

17.  The compounds of claim 16, wherein R%' is =CH,.

18.  Compounds of formula VI:

0
R24
'
R OH
0!
Vi

wherein;
© R™ = Cy-Cyo alkyl, eycloalkyl, alkenyl, ary), arylalkyl, or alkylaryl, -C(O)OR%, -C(O)RY,
~CH,C(O)OR?, -CH,C(O)NHR, where R? is H or C;-Cyp alkyl, cycloalkyl, or alkenyl:

R¥ = (C;-Cyo alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;

with the proviso that when R* is —COOH, then R” is not —CHs, -nCsHyy, or Ci3Hzy, and with
the further proviso that when R* is -CH,COOH, then R is not ~CHs, -CH:CHj, or
ACsHy.

19. The compounds of claim 18, wherein R* is C,-Cyp alkyl, cycloalkyl, alkenyl,

aryl, arylalkyl, or alkylaryl.

20.  Compounds of formula VII:
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31. A pharnmaceutical conposition conprising a pharmaceutical diluent and a
conpound according to claim11. 32. A pharnaceutical co2fpBsdetiben2®onpri si ng
a pharmaceutical diluent and a conpound according to claim15. 33. A
.pharmaceuti cal conposition conprising a pharnmaceutical diluent and a
compound GeHPHRg to claim 18. 34. A pharmaceut i cAICTESHIYEon conpri sing
a pharmaceutical diluent and a conpound according to claim20. 35. A
pharmaceutical conposition conprising a pharnaceutical diluent and a
conmpound according to claim22. 36. A pharmaceutical conposition conprising
a pharmaceutical diluent and a conpound according to Forrmula I11:. 46

SUESTLE T Pl 0 AR AR 0 000

cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl, =CHR13, -C(O OR13, -

C(O R13, ZC( s. H or. C1-C, 0 al kyl,
cycl oal kyl CZH aI(EETl %W%Q%% ﬁ?‘ﬁiﬁ%gouyc?nS%W' al kenyl , aryl,
aryl al kyl , or aI kylaryl; )e=OR 14 1 where R14 is C-C20 al kyl, cycl oal kyl,

al kenyl , aryl , aryl al kyI , or alkylaryl, theml%4 group optionally
contai ning a carbonyl group, a carboxyl group, a carboxyam de group,
o}

@ o&,% @ qﬁ;“%
H;C{Hg(:);"‘ COH HsctHzci; O.H

8 ]

22. A compound of formula VIII:

wherein R? is C,-Cyo alkyl, cycloalkyl, alkenyl, ary], arylalkyl, or alkylaryl, with the proviso
that R* is not -CH, -nCsHy, #1C1Hys, or -0C13Hz.

23. A pharmaceutical composition compnsmg a pharmaceutical diluent and a

compound of formula IX:

R* = H, or C1-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or atkylaryl, =CHR®, -C(O)OR®, -
C(O)R, -CH,C(O)OR”, -CH,C(O)NHR, where R*' is H or C-Cjp alkyl, cycloalkyl, or
alkenyl;

R*= C1-Cyp alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;
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an al cohol group, or an ether group, the R14 group further optionally
contai ning one or nore hal ogen atons. 37. The phar macel#tPesinbeo2(0dl at i on
of claim36, wherein R 1is C-COalkyl, cycloalkyl, alkenyl, aryl,

yl al k or al kylaryl, or =CH2. 38. The pharmaceutical fornulation of
cI a| m 3\4"0%%90@?3?1 RI' is -CH3 or =CHz. 39. The pha®FREEWOFRAI0F or nul ati on
of claim36, wherein R4 is -CHRZC(OOR 5 or - CH2ZC(O NHRt5, where R15 is
Cl-do alkyl, cycloal kyl, alkenyl, aryl, arylalkyl, or alkylaryl. 40. The
use of a conpound in the manufacture of a medi canent for inducing weight
| oss, where the conpound is of fornmula I X. 41. The use of a conpound as
set forth in claim40, where the nedicanent is suitable for admnistration
to a human. 42. The use of a conmpound as set forth in claim 40, where the
medi canent is suitable for admnistration to an animal. 47 SUBSTI TUTE
SHEET éEULE 56) 29 Decenbe;}ﬁZOOG 43. The use of a conpound as set forth in
claim —-mR rce—NHR”p»ﬁ[mqﬂ H, @:l.g ;Y 1ob isting of 00
CH3 (+) lﬂgga[ry? ﬁ; ﬁ‘ﬂh’ g ﬂt@é licfaC(rHI]EeEZl:\? ﬂ%‘_’#ﬁ%lﬁﬁz& The use of a
conpound as® £ hg‘P'H"IPF‘ Qf’;‘“m‘\)&@rcé‘bﬂ%g'@me@mﬂi%o“@eﬂ ected fromthe

group consicatboxygmide group, an alcohol group, or an ether group, the R* group firther

optionally containing one or more halogen atoms;

with the proviso that when R® is =CH,, then X is not OH.

24.  The pharmacentical compositions of claim 23, wherein R¥ is C)-Cp alkyl,
cycloalkyl, alkenyl, aryl, arylaikyl, or alkylaryl, or =CHS,.

25.  The pharmaceutical compositions of claim 24, wherein R? is --CH; or =CH.

26.  The pharmaceutical compositions of claim 23, wherein R*? is CH;C(O)OR® or -
CH;C(O)NHR™, where R* is C;-Cyo alkyl, cycloalkyl, alkenyl, ary}, arylalkyl, or alkylaryl,

T

27.  The pharmacentical compositions of claim 23, where R? is —CsHys or —-CgHyq.

28. The gharmaceuﬁcal compositions of claim 23, wherein the compound is selected
from the group consisting of:
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00 CH3(+) 00 H\N /~J aCHzOi.~, N L COzH, and H3C(HZC)7 \OH O
45. The use of a conpound in the manufacture of a nmedi Gemesemben200feat i ng
cancer, where the conpound is of forrmula I X. 46. The use of a conpound as
set forth in claimd45, where the nmedicanent is suitable for admnistration
to a hulEFo09835The yse of a compound as set fort hPCHUEIAYRHI%E where the
medi cament is suitable for admnistration to an aninmal. 48. The use of a
conpound as set forth in claim46, where the conpound is selected fromthe
group consisting of. 48 29 Decenber 2006 0 0 0 HH N H3C(H2O) s
HQC(HZCN, OO0 OO0 () () 00 CHH
o}

[+) [+ [«
: % s 3 HaCiHaGly YN
HaCngc} CQH, HSC‘HZC}? CQth 'HSC{H-"C)? ¢ ﬂ\,—\\\\ aCiH2G)7 4 \.’\\,
¥
Q [s] 2] [+)
) o &) o (£) o {£) o
HCHC ?‘\i cds YN HiCHCha H”\,.\ Heondy YN
Gy HaGlHC)s5 G (Hy $CAHzUy
d oH, g N, o Y, d “on,
[+
o .«\CHg (4}
s\ N ® g >
HSC(HZC)'J‘ \,-—\
0 ™, and s NP
HaC{HLly ;
O \JLOMe_

29, A pharmacentical composition comprising a pharmaceutical diluent and a

compound according to claim 1.

30. A pharmaceutical composition comprising a pharmaceutical diluentand a -

compound according to claim 7.

31. A pharmaceutical composition comprising a pharmaceutical diluent and a

compound according to claim. 11.

32. A pharmaceuticel composition corprising a pharmaceutical diluent and a

compound according to claim 15.

33. A pharmaceutical composition comprising a pharmaceutical diluent and a

compound according to claim 18.

3. A phaﬁmaceuﬁcal composition comprising a pharmacentical diluent and a

compound according to claim 20.

35. A pharmaceutical composition comprising a phanmaceutical diluent and a |

compound according to claim 22,

36, A pharmaceutical composition comprising a pharmacentical diluent and a

" compound aceording to Formula IT:.
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H3C(H2C) 7 H3C(H2C7 CHand 0 0 O () 0 0O H H3C(H2Ch\" N' ~ 0 49. The
use of a conpound as set forth in claim46, where the c%gnlaﬁﬁﬁ’ﬁﬂ’e?%o@el ect ed

fromthe group consisting of 49 29 Decenber 2006 0 0 (+) () OO0 HH N

H3C( H2Gwl 4iiobdGs)a . N OO0 OO0 0 h\\\". N H3CiRSdiEehsdeC ) 7 \\
Hand HH HCO O(+) O

\Y

wherein ,

RY =H, or C;-Cyo alkyl, cycloalkyl, alkenyl, ary), arylalkyl, or alkylaryl, =CHR", -C(O)OR", -
C(O)R”, -CH,C(O)OR", -CH,C{O)NHRY, where R" is H or C-Cio allyl, cycloalky), or
alkenyl;

R'= C-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;

X? = OR", where R" is C;-Cy alkyl, cycloalkyl, alkeny}, aryl, arylaikyl, or alkylaryl, the R
group optionally containing a carbonyl group, a carboxyl group, a carboxyamide group,
an alcohol group, or an ether group, the R' group further optionally containing one or

more halogen atoms.

37.  The pharmaceutical formulation of claim 36, wherein R' is C)-Co alkyl,
cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, or =CH,.

38.  The pharmaceutical formulation of claim 37, wherein R is —CH; or =CHa.

39.  The pharmaceutical formulation of claim 36, wherein R** is -CH,C(O)OR" or -
CH,C(O)NHR'®, where R" is C1-Cjy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl.

40. The use of a compound in the manufacture of a medicament for inducing weight loss,

where the compound is of formula IX.

41. The use of a compound as set forth in claim 40, where the medicament is suitable for

administration to a human.

42, The use of a compound as set forth in claim 40, where the medicament is suitable for

administration to an animal.
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O HHIC(H2O)7 N Ow 0 50. The use of a conpound in the manufacture of a
medi cament for stimulating the activity of CPT-1, wher? Persndbenéond is of
formula I X. 51. The use of a conpound as set forth in claimb50, where the
medi canent is suitable for admnistration to a human. 52. The use of a
conpound as set forth in claimb50, where the nedicanment is suitable for
admnistration to an animal. 53. The use of a conpound as set forth in

cl ai4m 51, Thetosy o atcbRp&ATROENBrth $i clail4 128146 68 BhBFourdRBelededdrdth thEBC( HZC) ~ N\
0 54. The use of a ggnpound as set forth in claimb52, where the conpound

is: 0 HOWPPSIERko(HzC)7 C 0 55. The use of a conmpound in the
manuf acture of a nedi canent for inhibiting the activity of neuropeptide-Y,
where the conpound is of fornmula I X

o

()
s- &
HaC(HzC)7 copH »and HOHCR

44, The use of a compound as set forth in claim 42, where the compound is selected from the

group consisting of:

& O
&
HaC(H,C)7

()
COH »and Hac(HEC)?‘ \/[L

45, The use of a compound in the manufacture of a medicament for treating cancer, where the

compound is of formula IX.

46. The use of a compound as set forth in claim 45, where the medicament is suitable for

administration to a human.

47. The use of a compound as set forth in claim 45, where the medicament is suitable for

administration to an animai.

48. The use of a compound as set forth in claim 46, where the compound is selected from the

group consisting of;
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56. The use of a conpound as set forth in claimb55, where the nedicanment is
suitable for adninistration to a human. 57. The use of2%Desmbeuioas set
forth in claim55, where the nedicanent is suitable for admnistration to
an animal. 58. The use of a conpound in the manufacture of a nedi canent for
inhibiting the activity of fatty acid synthase, where the conmpound is of
formula I X. 59. The use of a conpound as set forth in claimb58, where the
medi canent i suitable for admnistratgon to a human. 60. The use of a
conmpound as t forth in claim58, wherg the nedicanent is suitable for
adm ni &rat | n animal. 51 29 Dec er 2006 61. The use of a conpound
as set for ai m59, where the ebdnpo is selected fromthe group
consi sti ng \of 0 CH3 A 1pNCH3 OO 2C) 7 CO2H H3C(H2c)t COzH O (+) O

O O CH3 I\:\l H2CN7N\/'Z . N H3 7400 00O
HsC(H L) R NS X
o o)
0
) @)
o)
\‘\\\ H s
HyCHL) HCHCY \/\OH and
o}
0
)
o)
o]
& N
HaC(HClr OMe .
o}
49, The use of a compound as set forth in claim 46, where the compound is selected from the

group consisting of:
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OH CHHHCH2C7 OHHC(H2CO5'" N\/ \W C 000O0OO¢() (+) 00 H H

H3C(H2C) 3~ N \/ \\ H3C(H2CQ)7 ~~ N~ OH, 0 0 O O .111123M@embey2@6p 01  H
H3C(H2C) 700 N and H3C(HzC)i Ove O 0 52 29 Decenber 2006 62. The use of a
conpound as set forth in claim®60, where the conpound is selected fromthe
group consisting of: OO0 CH3 Ip\CH3 Op H3IC(H2C) 7H3C(H2Ch%o"

o 0
() ()
Q o)
. \‘\“ H - H
N N AN N N
H3C(HC)s N HaC(HAC)y \/\
0 0 -
0 0
) @
0 e}
\"\“ ﬂ \““ H
& &
HsC(HLC) Sy HOHER S oy and
o o]
0
H
0
0
HyCHLC) oMe
o}
50. The use of a compound in the manufacture of a medicament for stimulating the activity of

CPT-1, where the compound is of formula B{.

51. The use of a compound as set forth in claim 50, where the medicament is suitable for

administration to a human.

52. The use of a compound as set forth in claim 50, where the medicament is suitable for

administration to an animal.

53. The use of a compound as set forth in claim 51, where the compound is:
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COPH CO2H 0 OC CH3 HNH H3Q(H2Q) i

0O O000O0 HH Ne,

H3C( H2C) 7

OH HBG(H2O)5 ~'. 00 O(+) () OO0 HH HCHC N 3 (z 393 sgember 2H06( H2C) 7

SOH

0

54,

55.

56.

57.

58.

59.

60.

0 OO ,ppCHB WOOO HN X

69
HaC(HLC) & \/\

The use of a compound as set forth in claim 52, where the compound is:

)
e \/\

The use of a compound in the manufacture of a medicament for inhibiting the activity of

neuropeptide-Y, where the compound is of formula IX.

The use of a compound as set forth in claim 55, where the medicament is suitable for

administration to a human.

The use of a compound as set forth in claim 55, where the medicament is suitable for

administration to an animal.

The use of a compound in the manufacture of a medicament for inhibiting the activity of

fatty acid synthase, where the compound is of formula IX.

The use of a compound as set forth in claim 58, where the medicament is suitable for

administration to a human.

The use of a compound as set forth in claim 58, where the medicament is suitable for

administration to an animal.
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H30(H20) 7 and Hsc(HzC)j Ove . O O 53 29 Decenber 2006 63. The use of a
compound in the manufacture of a medicament for inhibi t3%Jgeagmber 206f

i nvasive mcrobial cells, where the conpound is of formula | X. 64. The use
of a compound as set forth in claim®63, where the nedicanent is suitable
for admnistration to a human. 65. The use of a conpound as set forth in
cl aim 63, where the nedicanent is suitable for admnistration to an

ani ral .  6fhe uidd aWSApdihd as OB IElaihS9SPheré QE Lénpoin® 15310t &onMA8T € t he
conmpound is selected fromthe group consisting of. 0 0 00 0 H HIC(H2Q)7
N OVe H SPUP COmyRingple po)7°°, \/ \\ OO 67. The use of a conpound as set
forth in claim65 where the conpound i % selected fromthe group
consisting of:}l0 0 WO OO HIC(HO7 M H CNN O, and HaC(H2C) 7

CHsy ‘\\\\CH3
) [8) -
\\\“‘- \\\\u'
HaC(HzC)7 ’ HaClHaClY
COH 3C(HClr COzH
Q 0
)
Q o CH3z
\“‘\‘- n ¥ H
HoClHC R AN S N
HC(HAC) S X
O :
o H
o] [8)
@ )
! o}
HaCH2C) - oH HiC(H.C)s RN
o o)
(o] O
) (1)
0 0
o
HsC{HC R N S Non
o] 0
0
8]
\\\\\CH3 (1)
0 - o]

o
HsC(H2C)?

H &
N\/\ sand  HyC(HLC) H\).LOME.
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62. The use of a compound as set forth in claim 60, where the compound is selected from the

group consisting of:

(@]
CHS ‘\\\\CH.'S
o) 0
e \\\“"
HaC(H2C) ’ HaC{H2C),Y ’
aC(H2C)7 CO,H 3C(H2C)7
0
() i
o) CHa
HaC(HzC & n\/\ 3 N
N
L) AN HaC(HCY \/\
O H
O 1
0 0
@) el
0 Q
o}
HaCH0) on  HCHCR S X
0 o
o}
) ()
o} o}
H H
3 N N N
HICHCY g N T Nou
0 0
o)
o
\\\\\CHS )
o) o}
o}
* ¥ 3 l;!\/U\
v N
HsC(HoC) N sand  HyC(H,C)
OMe
o
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63. The use of a compound in the manufacture of a medicament for inhibiting growth of

invasive microbial cells, where the compound is of formula IX.

64, The use of a compound as set forth in claim 63, where the medicament is suitable for
' administration to a human.
65. The use of a compound as set forth in claim 63, where the medicament is suitable for

administration to an animal,

66. The use of a compound as set forth in claim 64, where the compound is selected from the

group consisting of:

O Q
()
()
0 o o
> .
HaC(H2C)7 OMe & H
HyC(HaC)Y S R
& and 2C(HC)7 N
4 .

>

67. The use of a compound as set forth in claim 65, where the compound is selected from the

group consisting of:

0
®
)
o
o) 0
HyG(HC) OMe H

HaC(H:C)y ST

B and 3C(HC)y AN
. 0 '
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