10

NOVEL COMPOUNDS, PHARMACEUTICAL COMPOSITIONS
CONTAINING SAME, AND METHODS OF USE FOR SAME
BACKGROUND OF THE INVENTION 5 Fatty acid synthase Fatty acids
have three primary roles in the physiology of cells. First, they are the
building books of biological membranes. Second, fatty acid derivatives
serve as hormones and intracellular messengers. Third, and of particular
importance to the present invention, fatty acids are fuel molecules that
can be stored in adipose tissue as triacylglycerols, which are also known
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FAS, catalyzes the NADPH-dependent condensation of the precursors

: 5 %ﬁ%%af%gh% 9@5 uce fatty acids. NADPH is a reducing
ﬁa%;‘aé?ﬁr%%{aé generally serv‘es%isgt e essential electron donor at two
points in theggagction §¥£’Ea§£ FAS. The other three enzymes (i.e., ACC,

malic enzyme, and CItri ) produce the necessary precursors. Other

enzymes, foggxamplenthe ﬁ?&)@ﬁﬁ:‘!}‘%19599&%%%535’5"O%E%ﬁ'.sﬁi(rét, Ct) ev are the

involved in fatty acid synthesis. FAS has an Enzyme Commission

Ndh3obdd andis alspknawn:as fath20:acid.SYnthetase. fath acidmones and
ligase, as well as its systematic name acyl-CoA:malonyl-"0OA C-
meyttinsiarase{decanexyating axeacy-apshenoyied peingraRdention, fary acids
thioester-hydrolysing). There are seven distinct enzymes - or catalytic
dorfiainsoldmialved inthe £AS catalyzed ynthe sisof dfaityoacidsiceiyiso mown
transacylase, malonyl transacylase, beta-ketoacy! synthetase (condensing
enuyeie) fdeta-ketoacyl reductase, beta-hydroxyacyl dehydrase, enoyl
reductase, and thioesterase. (Waldl, S. I., Biochemistry, 28: 4523-4530,

1989). All seVEF dRIhESE EHET AsriBrstEPTorin K SAlthisuyhtthacmaBway, fatty
catalyzed synthesis of fatty acids is similar in lower organisms, such as,
fiibxampte (batheiia aha i HigHeHefgAnsmE St cRaBIFoP éxirpiese. The

mryl/lclzob \cteria, . . . :
principal enzyme, FAS, catalyzes the NADPH-dependent condensation of the precursors

£x

majonyl-CoA and acetyl-CoA to produce fatty acids. NADPH is a reducing agent that gencrally
serves é.s the essential electron donor attwo poinis in the reaction cycle of FAS. The other three
enzymes (L.e., ACC, malic enzyme, and citric lyase} produce the necessary precursors. Other
enzymes, for example the snzymes that produce NADPH, are also involved in fatty acid
sy.nthesis.' |
FAS has an Enzyzr;e Commission (E.C.) No. 2.3.1.85 and is alsc mown as fatty

acid synthetase, fatfy acid ligase, as well as its systematic name acyl-CoA:malonyi-CoA C-
acyliransferase (decarboxylating, oxoacyl- and enoylreducing and thioester-hiydrolysing). There
are seven disiinct enzymes — or catalytic domains - Involved in the FAS catalyzed synthesis of
Tatty gcids: acetyl transacylase, malonyl transacylase, beta-ketoacyl synthetase (condensing
enzyme), beta-ketoacyl reductase, beta-hydroxyacyl dehvdrase, enoyl reductase, and t‘zzioestarasé.
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- 5 yeast and humans, there are some important differences. In bacteria,

the seven enzymatic reactions are carried out by seven separate
polypeptides that are non-associated. This is classified as Type Il FAS. In
contrast, the enzymatic reactions in mycobacteria, yeast and humans are
carried out by multifunctional polypeptides. For example, yeast have a
complex composed of two separate polypeptides whereas in

mycobacterium and humans, all seven 10 reactions are carried out by a
@ingle paly pepdideidihege: arexiassifiBdBs AVRedch AShd AR DRSS her form
Various compounds have been shown to inhibit fatty acid synthase (FAS).
A4S 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 tiéthesahpbrdibhcofiaaidbéieds pféttrsar{iesiatety-Godr ofganisms,

malonyl-CoA) into fatty acids or by spectrophotometrically measuring the
Bieltieriddt SrRbANCHD Hsanstina b firetbieasifmng whoblas 35: 7488l Tabtebbpteria,
set forth below, lists several FAS inhibitors, 2 Table | Representative
RGO rRUe o 81 2R i eS ORr e Sk oresiees yithesisip fithwrgn enzymatic
Inhibitors of Fa%/ Acid Synthase, 1,3-dibromopropanone cerulenin
(8L BY FRKTB SropiiRoBRrsstes S o petRs ARtptadidhis is
TNB),melars 4-(4'-chlorohenzyloxy) benzyl nicotinate (KCD-

L P s S B RN BT Bt e

11). pent 2(5(4-chlarophenypentyoxirane-2-carboxylate melittin
S o e S e ome
iniptarE A ltale JeAss MbILoG LA EORYING: () INETRYEN AP eeven
periodate-oxidized 3-aminopyridine adenine
reactions are carried out by a single polypeptide. These are classified as Type IFAS.,

.‘ FAS inhibitors
‘Various compounds have been shown to inhibit fatty acid synthase (FAS). 'FAS
inhibitors can be identified by the abiii‘sy of a compound to inhibit the enzymatic activity of
purified FAS. FAS activity can be assayed by measuring the incorporation of radiolabeled
precursor (L.e., acetyl-CoA or malonyl-CoA) into fatty acids or by sp ectmphotﬂmetﬁcaﬂy
measuring the oxidation of NADPH. (Dils, et al., Methods Enzymol, 35:74-83).

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



(R,S)-S-(3,4-dicarboxy-3-hydroxy-3-methyl- dinucleotide phosphate

. butyl)-CoA 5,5'-dithiobis(2-nitrobenzoic acid) S-carboxymethyl-CoA
p-hydroxymercuribenzoate N-ethylmaleimide oxalyl thiol esters such as
S-oxalylglutathione gossypol phenylglyoxal 23-butanedione
bromopyruvate re enolone Inhibitors 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-I-pentenedioic acid clethodim (S)-ibuprofenyl-CoA alloxydim
(R)-ibuprofenyl-CoA trifop fiuazifop and its CoA ester clofibric acid clofop

A4:-D mecoprop 5-(tetradecycloxy)-2-furgic acid dalapon beta,

eta'-tetramethylhexadecanedioic’@8igiL 2-allcyl glutarate trallcoxydim

2-tetradsganyiglutaiate (IREX I8 oL mengthigesterof beta. heta

prime- methyl- 2- octylglutarlc acid substituted hexadecanedioic aC|d

5= 10X0
PRV HIRRE OISR
232)
4-{#-chiorobenzyloxy) benzoic acid (MII)
2{5(4-chlorophenyl)pentylyoxirane-2-carboxylate
(POCA) and its CoA derivative
ethoxyformic anhydride

syl adenosing cyclic 3',5'- 16) monophosphate

( ' YILIE

3 . '

z‘%ﬂﬁs e ?‘@ W‘g}/gqub%/%cmél inate Nzﬂe%lenbutyryl guanosine cyclic 3',5"
- yN-Co

§

mon
) iodoacetate

fidgpnate

phenylarsineoxide
pentostant
melittin
thinlactormyein

Inhibitors for citrate Ivase

{-) bydroxycitrate

(R,5)-5~(3,4-dicarboxy-3-hydroxy-3-methyl-
butylp-CoA

S—car‘ooxymethyLCDA

Inhibitors for malic enzyme

periodate-oxidized 3-aminopyridine adenine
dimucteotide phosphate

5, 5-dithiobis(2-nitrobenzoic acid}

p-hydroxymercuribenzoate

N-ethylmaleimide

oxalyl fuio] esters such as S-oxalylglntathione

gossypol

phenylelyoxal

2 3-butanedione

bromopyruvate

pregnenolons

Inhibitors for acetvl CoA carhoxylase

sethoxydim

haloxyfop and its CoA ester

diclofop and #ts CoA ester

clethodim

alloxydim

trifop

clofibric acid

2,4-D mecoprop

dalapon

2-allyl glutarate

2-tetradecanyighutaraie (TDG)

2-cotylgiutaric acid

NE,02-dibutyryl adenosing cyelic 2,5
monophosphate

N2,02-dibutyryl guanosine cyvelic 3.5
monophosphate

Coh derivative of 5-{tetradecylony)-2-furoic
acid (TOFA)

2.3.7.8-tetrachlorodibenzo-p-dioxin

O-decenyl-l-pentenedioic acid

decanyl-2-pentenedioic acid

decanyl~1-pentenedioic acid

{S)-ibuprofenyl-Coa

{R)-Dbuprofenyl-CoA

fivazifop and ite Cok ester

clofop’

S-{ietradecycloxy)-2-farois acid

heta, beta-tetramethylhexadecanedioic acid

tratkoxydim

fres or monothioester of beta, beta prime-methyl-
gubstitirted hexadecanediolc acid (MEDICA
16)

alpha-cyanco-4-tiydroxycinnamate

S-{4-bromo-2,3-dioxobutyD-Co A,

prhvdroxymercuribenzoate (PHME)

N6,02-divutyryl adenosine cyclic 3',5'-
monophosphate
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CoA derivative of 5-(tetradecyloxy)-2-furoic N6,02-dibutyryl adenosine

cyclic 3',5'- acid (TOFA) monophosphate 2,3,7.8-tetrachlorodibenzo-

-dioxin 3 Of the four enzymes in the fatty acid synthetic pathway, FAS is

the preferred target for inhibition because it acts only within the pathway

to fatty acids, while the other three enzymes are implicated in other

cellular functions. Therefore, inhibition of one of the other three enzymes

is more likely to affect normal cells. Of the seven enzymatic steps carried

out by PAS{S ithefaiegneataly rethdistheddndehsingeneymB ABds, fhe preferred
beta-ketoacyl synthetase) and the enoyl reductase have been the most
tagehfomichitididates: foitintibid st ibdpethwrstoffatarideicdrbsiprithedisr three
The condensing enzyme of the FAS complex is well characterized in
ctepmssaiespbtarsl amdthenotbiaThectetive Hircbithaidbrgarsipey oh hpatier three
contains a critical cysteine thiol, which is the target of antilipidemic
s rsc i) o rdsempaardlm{sithr i ermmIerPiaTerrBdec out by FAS,
inhibitors of the condensing enzyme include a wide range of chemical

R FRE RIS MIRRSIRA S4B Co e A PEAER expip et
undergqing isulﬁhide exchange. Té}r%bin%inglﬁeg%ket oftthg enzyme Cati acid
TEPRPARE RSN RATRIC B B SRR ST DROAG B RoRATHi Ry ThR Mty act
sidechain.diene.and a group which ibits_reactivi ith thiolate anions
SBiEre e S T T Cn e A el e e e s

R)-2.3-epaxy-4-0xo:7, 1.0 do ien rnide] is.an le; 0. e
SRl R RO L e IO AR A0 SRR N Efdine

' %ﬁéiyffﬁ%ﬁ a@h{Q@afg%{‘9@&1&1&9@@@%{@&%@%@%9@&%15& {RaGHYBING erulenin,

this key enzymatic step (Funabashi, et al., ?. Biochem.. 105:751-755,
1989). WhilepegrgnipasResnHaeted4e:pessess othier acivilie s thesechemical

20 either occur in microorganisms which may not be relevant models of
beimanmeelisdedadrtibition: aieholeshrel, syathasiaiciatl mdagoing disulphide

(1976), Bacteriol..Rev., 40:681-697; or diminished RNA
exchange. The binding pocket of the enzyme prefers long chain, E, E, disnes,

In principal, a reagent containing the sidechain diene and a group which exhibits
reactivity with thiolate anions could be a good inhibitor of the condensing enzyme. Cerulenin

[(28, 3R}-2,3-epoxy-4-0x0-7,10 dodecadienoyl amide] is an example:

,O
N = . N,

a O
Cernlenin covalently binds fo the critical cyéteine thiol group in the active site of the condensing
eni;yme of fatty acid syn_thass, inactivating this key enzymatic step (Funabashi, et al,, I,
Biochem., 105:751-755, 1989). While cerulenir has been noted to possess other aciivities, these
either ocour in microorganisfns which may not be relevant models of human cells (e.g., inhibition
of cholesterol synthesis in fungl, Omura (1976), Bacteriol. Rev., 40:681-697; or diminished RNA

svnthesis in viruses, Perez, et al. (1991), FEBS, 280: 126-133), occur at a substantially bigher
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synthesis in viruses, Perez, at al. (1991), FEBS, 280: 129-133), occur at a
substantially higher 4 drug concentrations (inhibition of viral HIV protease
at 5 mg/ml, Moelling, 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 lymphocytes and macrophages, Falo, et at.
(1997), 1, Irnmunol., 139:3918-3923). Some data suggest that.cerulenin
does not specifically inhibit 5 myristoylation of proteins (Simon, et al., 1.

ABIPLSOE M5 28 (AFBAROF I 2R v&@ﬂpﬁ%&ﬁ%ﬁa@%@ Ar1090), FEBS,

disclosed in U.S. Patent Application No. 081096, 08’and its CIP filed Jan.
2843499471he fisqoawasQf whiah pre: hereRYolnoRRIAiRsh by IRIERERhesis

Included are inhibitors of fatty acid synthase, citrate lyase, CoA
(BABeXylasextand proalicianzy meithoham adaancoeplieagaas, (Eamadsy), 1.
et-al., Biochim. Biophys. Act 921:595-598 1987; Omurael. al., 1.
TARtibIet s R%01 288282 19 G6)degetib ehdiriresimi€ {semetipesieriiyehibit
WS-1228A), a naturally occurring acyl-CoA sy thetase inhibitor, which is a
pydsiogtattnStipptoim/Sesep 5K, T8B4h] TheeshShTcH BHIRAUrESsL T riaesin

C is 1-hydroxy-3-(E, E, E-2',4',7'- undecatrienylidine) triazene. Triacsin C
causes 50%¢HsibltioeroF fat inNepitey e ckdoprhatase. risn8apisahon No.
related. compound, Triacsin A, inhibits aryl CoA-synthetase by a
PREORNGmdiIERR SlebiapeiiveWithishtplenams rdihisaas haribidaigprated by
acyl-CoA synthetase is toxic tg animal_cells. Tomoda et at. (Tomoda el.
e PERER T 2 BB RS TS AT8Y 198 Py HRCheSTHANFIRcSA ErRandes, a0
growth inhibition in Raji cells at 1.0 gM, and have also been shown to
WH6iTGPEWith of Vero and Vela cells. Tomoda el. al. further teaches that

. acyl-CoA synthetase is essential jn 20 animal cells and that,inhibition of o -
 the enzyme ?gtg%l?eﬁ]a %ﬁfe%ru sf@mﬁm 5 .all Emc%gm. }g%ophys. Rc%%log% 398

effec mily of compoun

SOt ltuted-alphas ;! iacsin sc;mé imes terme
i@%ﬁzfgﬁ}b&ggﬁ fu ﬁ%ﬁﬁ%ﬁ@@%ﬁ?ﬁ@ﬁﬂ%@%%&mﬂmc ¢ {sometimes teme

gamma-butyrolactones) has been shown in U.S. Patent No. 5,981,

(he disglosure efwhichdshereydneaperated iy salerense) o.iphibit: of

fatty acid synthesis, inhibit growth of tumor cells, 5 and induce weight loss.
Fhepompauposidisiosertitmthiach énRalersiauessevaral Bivanages &, £-2.4.,7-
undecatrienylidine) triazene. Triacsin C canses 50% inhibition of rat liver acyl-CoA synthetase at
8.7 yM; a related compound, Triacsin A, inhibits acyl CoA-synthetase by a mechanism which is
competitive with long-chain fatty acids. Inhibition of acyl-CoA synthetase is toxic fo animal

cells. Tomoda et al. (Tomoda el. al., I, Biol. Chen. 266:4214.4219, 1991) teaches that Trizcsin

C canses growth inhibition in Raji cells at 1.0 ub, and have also been shown to inhibit growth of

Vero and Helz cells. Tomoda el. al. further teachss that acyl-CoA synthetase is essential in

animal cells and that mhibition of the enzyvme has lethal effects.
A family of compounds (gamme-substitoted-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 celis,
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over the natural product ceratenin for therapeutic applications: [1] they do
not contain the highly reactive epoxide group of cerulenin, [2] they are
stable and soluble in aqueous solution, [3] they can be produced by a
two-step synthetic reaction and thus easily produced in large quantities,
and 5 [4] they are easily tritiated to high specific activity for biochemical
and pharmacological analyses. The synthesis of this family of
compounds, which are fatty acid synthase inhibitors, is described in the

aniindiatentigasiisdhgli-usepaalantiatiostd ek T saelthexpiessingdvantages

FAS, and their use as a means to reduce body weight. The '575 Patent

misutit selose gl ctserdtainidabtyr-peidis yptiastoish [bit0rsytdo not contain the highty
systematically reduce adipocyte mass (adipocyte cell number or size) 10
rgscHvim emisdtogre i céchmtpwdiibeThee shibiapnd teiviforifattyp@cidsolution, [3] they
synthesis in mice and humans are the liver (see Roncari, Can. J.
Bioehaiviusz: Dy 1 pestapaitrhic s i dibeeamibtatonsed, iR xagauentities, and
Barakat et al,, 1991, Metabolism, 40:280-5), lactating mammary glands

by e RRE BB o specicaction Hu. Wieghomiesl pah ahaEmsalegical

tissue (Goldrick et al., 1974, Clin. Sci. Mol. Med., 15 46:469-79).

ThFGItErs Of PR SYHTNE S5eaRRmeerSoRN & St rmipgibibitors, is
riginally. isola s a-potentjal antifungal antibiotic from the_culture brqth

SN Spor iy b ORIy B0r TN FRLCLEGH St 1, g

Elastarizer a5 70 R Akohary el 1G-ans raps dodecanol

the use of any
acid amide. Its mechanism of action has been shown to be mﬁ%mon? Y ﬂy

taj%@ WE@Y&@R&%QM&?&M& é&ﬁgE%aa%y '&9&? ﬁﬂ@@:ﬁ%m cell nimber or size)
condensing enzyme required for the biosynthesis of fatty acids. Cerulenin
has-hesn cAleaerzed asian antifungal, primarily against Candida and
Saccharomyces sp. In addition, some in vitro 6 activity has been shown

against somerbagtetiayagtinpryestesd andnaycebariesa RithaughNe: ver (see
activity was found against Mycobacterium tuberculosis. The activity of

Rttycadid ayrithasihenhititors-a30) teryldnitan pesticLias, hdsnotiheer:580-7;
evaluated against protozoa such as Toxoplasma gondii or other infectious
EucaryiotielpdfiigdfmeboitimadPiié e doystis Carmiin ByGlandid seaibliapson, et al.,
Plasmodium sp., Trichomonas vaginalis, Ciyptosporidium, Taypanosoma,
Pediatr. Res., 19:139-143, 1985) and adiposs tissue {Goldrick et al., 1974, Clin. Sci. Mol. Med.,

46:469-79).

Inhibitors of fattv acid synthesis as agﬁrﬁiambi&i agents

Cerulemin was originéﬂy 1solated as a potential antifungal antibiotic from the
culture broth of Cephalosporium caerulens. Structurally cerulenin has been characterized as
(2R 38)-epoxy-4-0xo-7,10-trans, irans-dodecanoic acid amide. Its mechanism of action has been
shown to be inhibition, through ireversible binding, of beta-ketoacyl-ACP synthase, the
condensing enzymie réquired for the biosynthesis of fatty acids. Cerulenin has been categorized as

an antifungal, primarily against Candida and Saccharomyces sp. Tn addition, some in vitro
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Leishmania, and Schistosoma. Infectious diseases which are particularly
susceptible to treatment are diseases which cause lesions in externally
accessible surfaces of the infected animal. Externally accessible surfaces
include all surfaces that may be reached by non-invasive means (without
cutting or 10 puncturing the skin), including the skin surface itself mucus
membranes, such as those covering nasal, oral, gastrointestinal, or
urogenital surfaces, and pulmonary surfaces, such as the alveolar sacs.

aSHSEeRtibie-A @%@&M@a&@ﬁ&éﬁﬁ%@ﬁ&ﬁg&t&% SR ORNRAS83PEEIAN no

if caused by Microsporum, Trichophyton, Epidermophyton, or
MigoerianfeuS aand hass: 42y Mmusotic ket esnesialiyaifcausedihesis
byAspergillus, Fusarium or Candida; (3) amoebic keratitis, 15 especially if
ithibites by eanthdnioehaic@) yasteibiestnahdistastne spacialyith as
caused by Giardia lamblia, Entamoeba, Cr7ptosporidium, Microspor  *
Jdigplqoraandider (thastedemimnoryairyotin prainmcossprbre Sedamionss (),
urogenital infection, especially if caused by Candida albicans or ’
Fctioiods agnaigmng (B gummonary disdisenespeeiadieit. darswdsoya,
Mycobacterium tuberculosis, Asperagillus, orPneumocystis carinii.
herdetons srgansisfnsaprat are 20 susceptible to treatment with fatty acid
synthesis inhibitors include Mycobacterium tuberculosis, especially

multiply- drudﬂ%&?ﬁ%ﬁﬂl@?ﬁé?ﬁ&’%ﬁf&%@ﬂ%ﬁ%ﬁ%ﬁe&nfm diseases
RS O BN O FerCOMBSIRES MR ETe A gy st
€
tnot be:equally-toxic to bot and the tar et micr ial cell
Sﬁlgc%%llﬁa%drgg bene |C€|%1 l% Eﬁg% V%Sr% y.or prg ({)nmlnagﬁﬁ
BQE% OE&L&ﬁlésthEﬁ&ﬁl %8@%&% as those covering

dep ento eir own endogenously syn esmed‘#atty acid express

XIQQE é%&%&%@pmpﬂ E@ﬁafca'gt éﬁ@&)&lﬁéﬂ%nm & as the alveolar

growth inhibitory and by the fact that exogenously addéd fatty acids can

- pietestspnmalpatientealis-but netihesemicsehial ﬁ@élﬁ%,@%ﬁﬂ‘)&f cansed by

inhibitors. Therefore, agents which prevent synthesis of fatty acids by the
ssitnayrbe, iSechipireal Midetionsnineukaryaiesslatlys asidsiarg; (2) mucotic
synthesized by Type | FAS using the substrates acetyl CoA, malonyl CoA
apdthiADRERialty if caused by Aspergillus, Fusarium or Candide; (3) amoebic keratitis,
especially if caused by Aeanthamoeba, (4) gastrointestinal dissase, especially if cansed by
Giardia lamblia, Entamoeba, Cryptosporidium, Microsporidium, or Candida (most commonly in
immunocornpromised animals); (5) urogenital infection, especially if caused by Candida
albicans or Trichomonas vaginalis; end (6) puimonary disease, especially if caused by
Mycobacterium tuberculosis, Aspergillus, or Preumocystis carinii. Infectious organisms that are
susceptible to treatment with fatty acid synthesiz inluibitors include Mycobacterium tuberculosis,
especially multiply-drug resistant sirains, and protozoa such as Toxoplasma.

Any compound that inhibits fatty acid synthesis may be used to inhibit microbial

cell growth. However, compounds admirdstersd to a patient must not be equally foxic to both
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Thus, other enzymes which can fed substrates into this pathway may also
effect the rate of fatty 10 acid synthesis and thus be important in microbes
that depend on endogenously synthesized fatty acid. Inhibition of the
expression or activity of any of these enzymes will effect growth of the
microbial cells that are dependent upon endogenously synthesized fatty
acid. The product of Type | FAS differs in various organisms. For
example, inthe fungus S. cerevisiae the products are predominately
almitaeRndrsierateosierfiad. ta ceengymer tMeltiMycohagtaitiibrs that only,
sineginatis, the products are saturated fatty acid CoA esters ranging in
dengtatramto 10-24-aasbansodibesetdipids are often further processed to
fulfill the cells need for various lipid components. Inhibition of key steps in
down-strearfi:rogessingrovisitie ktidn cbf fattismidsimayhdieexpastegiously
inhibit cell function, whether the cell depends on endogenous fatty acid or
arithasizeg efaregid it lsuppiied fronFéutside tiresheiin dath v fhhibitoistgiAS
these down-stream steps may not be sufficiently selective for microbial

- ighibterptrd apeTia shididp gehbuStdng Beidagrvensdy sddeddatearids can protect

discovered that administration of Type | fatty acid %ﬁlthesis inhibitor to

WiekAeEbedisrhsmes BrsrTHsHTE SRSV hiBRIBICEY iRkfRifeTs #gents which

down-stream fag‘}{?'aCid proces‘sing 8 and/or utilization. Because of this

R AR SIS TG PAftSPACPSYRETESS RGP ConiteamsRies. fty

it inhibit f down-st teps in lipid biosynthesi
R 8 SR il bl AW S IOLIAr B hd BN . s NADPEL
S R
MaSherdhashesndeiainetyae: smannads HRCed i ala ok ey

an organism which expresses Type | FAS, or it FAS has been found in a

higlogicalfhsid frem.aRatisnt: theMammabouRatisbt may.he teated by of e
administering a fatty acid synthesis inhibitor (Pat No. 5,614,551). 10 The

intyhitiancefinaur apepliearY:tede pressappeliteand: stinTgte-weight loss

is described in International Patent Application No. PCT/USO1/05316 the
disclosure of Thighdsct of Type IFAS differs in various organisms. For example, in the
fungus §. cerevisige the products are predominately palmitate and sterate sterified to coenzyme-
A In Mycobacterium smegmatis, the products are saturated fatty acid CoA. esters ranging in
length from 16 to 24 carbons. These lipids are ofien further 'p'rocessed to fulfilf the cells need for
various lipid components.

Inhibition of key steps in down-stream processing or uiilization of fatty acids may
be expected to inhibit cell function, whether the cell depends on endogenous fatty acid or utilizes
faity acid supplied from outside the cell, and so inhibifors of these down-stream steps may not be
sufficiently selective for microbial cells that depend on endogenous fatty acid. However, it has

been discovered that administration of Type I fatty acid synthesis inhibitor to such nuicrobes

makes thern more sensitive to inhibition by inhibitors of down-stream fatty acid processing
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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 palmitoyl transferase-1 (CPT-1) to
stimulate weight 15 loss is described in U.S. Patent Application Serial No.
601354,480, 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
263RCRHEANIRIS BaRGEbetin Mkl ABRiNenBX 294837y 1R distlesire®hior in
which is hereby incorporated by reference. That 20 application does not
cdesarieonisale se any: ofibacoongovnds-eisclosed Rt S SEmal/ or

of the Invention New classes of compounds have been discovered which
indivaetianvaiietyiefithisrafetticaliyebdatblbap izperties, cadotebGrinhipitieaized fatty
NPY-inhibition, CPT-1 stimulation, ability to induce weight loss, and
a@itti Rrafeoerd aodamtbimiciobide propeibits. DiséHeetizherdinds. aarhethiostofr FAS
inducing weight loss in animals and humans by administering a

P artEdeiircdMédposition comprising a pharmaceutical diluent and a
compound of formula 1, II, Ill, IV, V, VI, VII, VIII, or IX, which are _
described inUbtaithetRfisEmEBe Bt eiieBAe B e S ikt Rels ¢ i organism
activity of CPT-1 by administering to humans_or animals a pharmaceutical
EBISaTSITEOmprhding: §fﬁﬁ§ﬁﬁg‘é§8ﬁ?}b%ﬁ?§ﬁtﬁdﬁﬂi%"% P8 AR Grpatient, the
formula |, 11, 111, 1V, \V/, VI, VIL,.VIII, ar IX. Disclased herein.is a method of
T s R S e TOAE SPU AR gyor (et o
gn(%milgiﬁéering a pharmaceutical composition comprising a pharmaceutical
diluent and a compound of formula I, II, I, IV, V, VI, VII, VIII, or IX.

Disclosed hargin,fsf e 1ol ol ahihilinc (it A niBass AGibE Beighoioss i

humans or animals by administering a pharmaceutiCal composition
eampiaingma pharmacextisal ditventatd accompeLnshol laEascbub dHwhich is

IV, V, VI, VII, VIII, or IX. Disclosed herein is a method of treating cancer in
anipals BAdAWDANS:RYence, That application, however, does not describe or disclose any
of the compounds diséi.osed in the present application |

The stimulation of carnitine palmitoy! transferase—1 {CPT-1) to stimulate weight
loss is described in U.S. Patent Applicatiqn Serial No, 60/354,480, the disclosure of which is
hereby incorporated by reference. That application does not deseribe or disclose any of the
compounds disclesed herein, either.

The use of FAS inhibitors to inhibit the growth of cancer cells is desczi’éed inU.8.

Patent No. 5,759,837, the disclosure of which is hereby incorporated by reference. That

application does not descrive or disclose any of the compounds disclosed hersin.



administering a pharmaceutical composition comprising a pharmaceutical
diluent and a compound of formula I, 11, lll, IV, V, VI, VII, VIII, or IX. 10
Disclosed herein is a method of preventing the growth of cancer cells in
animals and humans by administering a pharmaceutical composition
comprising a pharmaceutical diluent and a compound of formula I. 11, 1lI,
IV, V, VI, VII, VIII or IX, Disclosed herein is a method of inhibiting growth
of invasive microbial cells by administering a pharmaceutical composition

-Smﬁ&@@r&?ﬁ%ﬁ Qpa{rmaceutical diluent and a compound of compound of
ormuta T, T TV V, VI, VII, VIl or IX. In a first aspect, there is provided
compoungs,of fatmuia bR Ra R JMNREIRR: SdaqrGG20.aky,
cycloalkyl, alkenyl, ary|,§%’|a|ky|, or alkylaryi, EEH”F{',C%?O%R?S%%O)R:

therdpdidta(P1RARB1« bl (Q)NHRAS-whenein R Qs GeCioalvayelealivl,
or alkenyl; R' = C-C20 alkyl, cycloalkyl, alkenyl, aryl, arylallcyl, or

abikitiid aticXweiti Rsyvier enfRdaiso & abd o2 hallphacyeloalied, allcenyl, aryl,
arylalkyl, or alkylaryl, the R4 group optionally containing a carbonyl group,

a carboxyPgroup] eeearboxyetinidef growu s ariglcRhoGHOME: Of BN.BHehy
group, the R' group further optionally containing one or more halogen

adnugHASS hhrsBaeHCasiRERe tHere I3 P viterhvormsoimtisi o formdul aotipobid
of fogmula LILHL IV, V, VI, VII, VI, or I, which are described in detail below.

Disclosed herein is a method of stimulating the activity of CPT-1 by administering
to humans or animals a pharmaceutical composition comprising a pharmaceutical diluent and a
compound of formuia I, I, I, IV, V, VI, VII, VITL or I3

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, IT, I, IV, V, VI, VIL VIL or IX.

Disclosed herein is 2 method of inhibiting fatty acid synthase activity in humans
. or animals by administering a pharmaceutical composition comprising a pharmaceutical dituent
and a cornpound of formuta I, II, IIL, IV, V, VI, VII, VIL, or IX.

Msclesed herein is a melthod of treating cancer in animals and humans by
admunistering a pharmaceutical composition comprising a pharmaceutical diluent and a

compound of formula I, I1, ITL, IV, V, VI, VIL, VL, or IX.
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R& RT-XZ 01l wherein R'=H, or C1-C20 alkyl, cycloalkyl, alkenyl, aryl,
arylalkyl, or alkylaryl, -C(O)ORS, -C(O)RS8, - CH2C(O)ORe,
-CH2C(O)NHRS8, where R8 is H or C1-Clo alkyl, eycloalkyl, or alkenyl; R'
= CI -C2o0 alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl; X2 =NHR9,
where R9 is H, CI-C20 alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl,
the R9 group optionally containing a carbonyl group, a carboxyl group, a

carboxyasnide. grouR,, ;20 ALGARAL IRy &0 SI08I SroMP. 108 RP,group

further optionally containing one or more halogen atoms; with the proviso

and hthahwhen B dsrifeH 3nand-RidSaNclrb3biddh 6258t - biaiGRE b cAnda third
aspect, there is provided compounds of formula IV: 0 Rts f}/ 111 X4 0O

and alMnwherein (Rtouiz HIIOHCH-CR0 Ak, \GYctodlkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, -C(O)OR", -C(O)R18, - CH2C(O)OR18, -CH2C(O)NHR18,
where R18 is H or Cj Cjo alkyl, cycloalkyl or alkenyl; R" = C1-C20 alkyl,

cycloalkyl,. alke Ikyl, cor.al HR19 wh are R19.is H,
C1- czoxl’?ky\ Q yI ﬁ%n%/l ary arﬁl%%}})l%gra ary q[!ﬁ ﬁf[ S0y
adm&%@éﬂﬁ&%!ﬁﬁéibé&@at@dﬂg&ﬁoﬁ%m% r@@b’i&rﬂa@%@%}ﬂ HRURY &compound

carboxyamide group,

of compound of formula I, IL I IV, V, VI VIL VIT or X,

In 2 first aspect, there 1s provided compounds of formula I

wherein

R'=H, or C,-Cyq alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or allcylaryl, =CHR?, -C{OYOR?, -
CIOR’, -CH,C(OYOR?, -CELC(OWHR?, wherein R is H or C,-Cyp alkyl, cycloalkyl, or
alkenyl;

RY = C,-Cyp alkyl, cycloalkyl, allenyl, aryl, aryialkyl, or alkylaryl;

X! =NHR', where R is H, C;-Ca; atkyl, cycloalkyl, alkenyl, aryl, aryiaikyl, or alicylaryl, the R
group optionally containing a carbonyl group, a carboxy! group, a carboxyamide group,
an alcoho! group, or an ether group, the R* group further opticnally containing one or

more halogen atoms.

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

11



an alcohol group, or an ether group, the R19 group further optionally
containing one or more halogen atoms; 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-C1317127, and with the further proviso that when
R16 is H and R19 is -CHS3, then R" is_not substituted or unsubstituted
phenyl or -CH3, and when R16 is H gnd Rf9 is -CH2CH3, then R" is not
-IC3H7, or substituted or unsubstitutée ﬁenyl. In a fourth aspect, there is
provided compounds of formula V; 8Rp R22jOH 0 V wherein R2 = H,
or C2-C20 alkyl, cycloalkyl, alkenﬁ, aryl affylalkyl, or alkylaryl, -CHRZ2',
-C(O)R23, -C(O)R23, -CH2C(O)ORZ3,-CH2C(O)NHR23, where R23 is
H or C1-C10 alkyl, cycloalkyl, or alke Yl’ except when R2'is =CHR23,
R23 is not H; R22 = C1-C20 alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or
whalkylaryl; with the proviso that when R21 is -COOH, then R 22 is not -CH3,
,-NC5H11 or C13H27, and with the further proviso that when R21 iSS .
R* Chio006m 2k rrreishstkemzantantiial of iosri rCNeRin-REME. -
CBiGe@ioR* COICEmatkyk ‘CaReal byl i Gidratiyt, Glot G20 allkyl, Jnaacsifth;

aspect, there is provided compounds of formula VI: 131 R24 o ~ R25
R’ QH;—CN alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl;

X*=NHR’, where R is H, C,-Cy alkyl, cycloalkyl, alkenyl, aryl, arvlalkyl, 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 haiogen atoms;
with the proviso that when R® is —CHs, and R is n-C)3Hay, X7 is not ~-NHC,Hs.

In a third aspect, there is provided compounds of formula I'V:

O
Riﬁ
Q4

R Xt
o)

v

wherein

R = H, or C;-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, -C(O)OR', -C(OIR", -
CH,C(O)OR", -CH,C(O)NHR", where R'® is H or C,-Cyp alkyl, cycloalkyl, or alkenyl:

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

X =NHR", where R" is H, C,-Cy, alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, the R*

group optionally containing a carbony! group, a carboxyl group, a carboxyamide group,

12



0 VI wherein R24 = C1-C2n alkyl, eycloalkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, -C(O)OR2, -C(O)R2', -CH,C(O)OR2 , -CH,C(O)NHR26, where
R26 is H or C;-C0, alkyl, cyeloalicyl, or alkenyl; R25 = Ci-C20 alkyl,
‘cyci..oalkyl, alkenyl, an, arylalkyl, or alkylaryl; with the proviso that when
R2Q is -000H, then R25 is not -CH3, -nC5Ia'l t or 013H27, and with the
fuRthEF PRBVISEU Y hEHRER 1S - BRBOGORP HERRIBIIADY Sepfaning one or
-Ob e H3peen £05I4;11. In a sixth aspect, there is provided compounds of
formula VIl: O O CH3 R-70H VZI wherein R2'=C32 alkyl, C~4 alkyl or

wit HeGRA Rl B anerembagiment ihvere isprayided campouRds:Qfed or
formula VII: 0 fi O~CH;_ R27 OH_VII wherein R2'=3-C4 alkyl, CF-Cjo

alRFUest g Pherh ‘é?ﬂgﬁl%r 36/ oo kyt R a seventh aspect, there is
provided compounds of formula VIII: 0 OA,OH, R25fOH 0
and with the further proviso that when R'® is H and R'® is ~CHj, then R'7 is not substitated or

unsubstituted phenyl or ~CH,, and when R'® is H and RY’ is ~CH,CH,, then R' is not

—iC;Hy, or substituted or unsubstituted phenyl.

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

th

wherein

R =H, or C,-Cy, alkyl, cycloalkyl, alkenyl, aryl, arylalicyl, or alkylaryl, -CHR®, -C(O)R”,
-C(O)R¥, -CH,C(O)OR?, -CH,C(O)NHR?, where R* is H or C;-Cyg alkyl, cycloalkyl, or
alkenyl, except when R* is =CHR®, R*® is not

R* = 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 3Hyy, and with
the further proviso that when R*' is ~CH,COOH, then R¥ is not -CH,, -CH,CH,, or —
iCsHa,

wherein R* = C;-C, alkyl, C4-C) alkyl, Cy; alkyl, Cy4 alkyl, Cye-Cap alkyl.

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

13



VIIZ wherein Res is Cj-C2o0 alkyl, cyeloalkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, with the proviso that R28 is not-CH3, -nC,H-,, -nC,1H23,
or-nC,3H27. 14 In an eighth aspect, there is provided a pharmaceutical
composition comprising a pharmaceutical diluent and a compound of
formula IX: O Res a, i 0 Ix R29 = Hj or.G1-C2o0 alkyl, cycloalkyl, alkenyl,
aryl, arylalkyl, or alkylaryl, =CHR", @ PDR31 - C(O)R31, -CH2C(O)OR",
-CH2C(O)NHR31, where R" is H gC1Cialkyl, cycloalkyl, or alkenyl;
R30 = C1-C2 alkyl, cycloalkyl, alkenyl, &yl arylalkyl, or alkylaryl; X5
=-0OR32, or-NHR32, whereR32 is H, C1-C20 alkyl, eycloalkyl, alkenyl,

aryl, arylalkyl, or alkylaryl, the R32 grlp optionally containing a carbonyl
wheigioup, a carboxyl group, a carboxyamide group, an alcohol group, or an

R f@h@ gmypcg;laﬁaﬁ%agmp funthes ptionaliy,containinoronecen more
a atams; with the {leso t@“ﬁ!ﬁ é:% gk H2 ogilen g(&'?ﬂsglcgt
(3 Hith %BQECE) e i$provide arpiaceti a SpoSitio
comprising a pharmaceutical diluent and a compound accordlng to

:fé—‘rn%@l@f‘glﬁ%“t‘@ﬂ% a%ptt 2 Mefe 185ioVidEd apharmaceutical

composition comprlsmg a pharmaceutlcal diluent and a compound
with decorelitrg toaforhsnlE {lisinCaiPElebenth depett GHereisProvideda and with

phatmaceyticabeampasition:conrprising: apharacrutical dingutand a
c%%)ound according to formula IV.
A TR A

In a sixth aspect, there is provided compounds of formula VIL
G

)\/cag
)——\H‘Orf

VI
wherein RY=C,, alicyl, Cys alkvi or Cig-Cop alkyl.

In one embodiment, there is provided compounds of formula VII:

O/S’L’“
*\r@ﬁ

VIiI
wherein R =C:-C, alkyl, Ce-Croalkyl, Ci» alkyl, Cyy alicyl or Cre-Cop alicyl.

In a seventh aspect, there is previded compounds of formula VI

O

G
=

r? iTOH
O

ChHy

VII

whersin R*® is C,-Cyy alicyl, cycloalicyl, alkenyl, aryl, arylaliyl, or alkvlaryl, with the proviso that
R* is not =CHs, -nCiH,y, -nCy Has, or —nCHar.

14



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 V1. 15 In a fourteenth aspect, there is provided a

pharmaceutical. compositjon com(pr_i %g% ]%{‘)harmac utical diluent and a
n afi

compoult*AEEEFdiRG 1 ISR & T SEhh Agheer Hhere is provided

eenth aspect, there is prov

2@ phasratedtiCattompositionwornbrisingal’pharmaceutical diluent and a
compound according to formula VIII. In a sixteenth aspect, there is
provided a pharmaceutical compgsition comprising a pharmaceutical
diluent and a compound according tegFformula lll: 0 O R'2 Xs 0 fu
wherein R' = H, or C;-C20 aIkny cycloalkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, =CHR", -C(O)OR", rR€(O)R}- CH,C(O)OR", -CHZC(O)NHR",
where R" is H or C,-C,0 alkyl, cyclqﬁllkyl, or alkenyl; R" = C1-C20 alkyl,
cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl; X3 =OR14, where R" is
C,-C2o0 alkyl, cycloalkyl, alkenyl, &yl, arylalkyl, or alkylaryl, the R" group
optionally containing a carbonyl group, a carboxyl group, a carboxyamide

r2 =910 a1 Aleenolgreyp.eL.an sheraraup dhaRl. sret fudisor, -
0 tlonal{}r/{gontamlﬂg one or_more halogen atoms I%a ﬁr%genyfeptq
%@d@ct,‘ (U oviHe RIS, oF BetofnpBind iri e iaftTsatire of a
aikedicament for inducing weight loss, where the compound is of formula
R =Ia(;'-C20 alkyl, eycloalkyl, alkenyl, aryl, arylalkyl, or alkcylaryi;

3% = -0R¥, or -NHR¥, where R" is I, C,-Cyy 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;
. . . . N 5.
with the proviso that when R* 15 =CH,, thern X’ is not GH.

In 2 ninth aspect, there is provided a pharmaceutical composition comprising a

pharmaceutical diluent and a compound according to formuia L

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

pharmaceutical diluent and a compound according te formula 1L

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 corprising a

pharmaceutical dileent and & 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

15



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-I, where the compound is of formula IX, 16 In a twentieth
aspect, tﬁe{:ﬁrg J% &r%/ided t%e use of a.compound iqitge manufacture of a

. aspect, there s rovided a armacey COMPOesilion COmprising
medicament for in |b|II|Jngt e activity of n uroR§Et| e-Y, where the
S

a PhagpT Ry bt A S BRSTATGRaP IR FPE HRSTIE LFFSE ASPéct, there is provided the
use of a compound in the manufacture of a medicament for inhibiting
growth ofrinVdisivé: rsterolihatcie ibso wive repthenesnips yndnss b fornofaing 2

rhamBbieiRestrintion otthe Jrawings izl G d-showera synthetic scheme to
make certain compounds according to the invention. FIG. 2 shows a

synthetigsg¢ Qi%%tﬁoa%lf%gﬁr@%9&@3&%@%@&&%%@%&% c@{ﬁmm
FIG. 3 shows the results of in vivo tes%%g}ﬁf the anti-tumor properties of

pharmaeeife! SRRSO EREBPaRTG TS TR foll FIG. 4 shows the results of

in vivo testing of the anti-tumor properties of a different compound
according to the invention. FIG. 5cshows the results of in vivo testing for
weight loss of certain compoung brding to the invention. 17 Detailed
Description of the Invention Thelcampounds of the invention can be
prepared by conventional meaRé. T *synthesis of a number of the
" compounds is described in the exafples. The compounds maybe useful
. for the treatment of obesity, canceg, or microbially-based infections.

wherein

R =H, or C,-Cyp alkyl, cyeloalkyl, alkenyl, aryl, arylalkyl, or alkytaryl, =CHR" -C(OYOR", -
CIOR?, - CHC(OYORY, -CH,C{OWHRY, where R"™ is H or C1-Cyg alkyl, cycloalkyl, or

alkenyl;
RY = C,-Cyy aliyl, cycloalkyl, alkenyl, aryl, arylaliyl, or alkylaryl;

X3 =0R" where R'* is C,-Cyp alkyl, eycloalkyl, alkenyl, arvl, arvialkyl, or alicyiaryl, 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 TX.

In an eighteenth aspect, there is provided the use of 2 compound in the

manufacture of 2 medicament for treating cancer, where the compound is of formula TX

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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5 One embodiment of the invention is compounds of formulal; 0 R7 0
R2 X1 0 | wherein Rl = H, or CI-C20 alkyl, cycloalkyl, alkenyl, aryl,
arylalkyl, or alkylaryl, =CFIR3, -C(O)ORS, - 10 C(O)R3, -CHZC(O)OR3,
-CH2C(O)NEIR. , where R3 is H or CI-CIO alkyl, cycloalkyl, or alkenyl; R2
= CI-C2o0 alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl; XI = NHRa
where Ry is 4, GLele gl aveloniol alkenyl o, atvialo. r.alkyian
the R4 group optionally containing a car onyf’group, a carrbox)r/rfmroup, a
of a eegisenepa i GO BS U HY AICHHERGPE O o P AFT SHITSP o, e IRB¥6up
IX. further optionally containing one or more halogen atoms. In a preferred
embodiment, RI is CI-Co alkyl, cycloalkyl, alkenyl, aryl, arylakyl, or
alkylaryli9r méetly-inseuipereterefesfedembpeodingnt.dRiisined&eor =CH,. In
nother preferred embaodiment, R4.is :CH,C(O)ORS or -CH2C(Q)NE1RS5,
e L ar ol 2l O
compged/iapyEergiRdther embodiment of the invention is compounds formula
R Rs R7 X2 0 at 5 wherein

Brief Descrintion of the Drawings

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

mventiomn.

FIG. 3 shows the results of in vive testing of the anti-tumor propertics of certain

compounds according to the invention.

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

different compound according to the invention,

FIG. 3 shows the results of in vive testing for weight loss of certain compounds

according to the invention.
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R6 = H, or Ci-C2o0 alkyl, cycloalkyl, allenyl, aryl, arylalkyl, or alkvlaryl,
-C(O)ORS, -C(O)R8, -CH2C(O)ORS, -CH2C(O)NHR8, where R8 is H or
CI-CIO alkyl, cycloalkyl, or alkenyl; R7 = C1-C2 alkyl, cycloalkyl, allcenyl,
aryl, arylalkyl, or al wlaryl; X2 = NHR, where R9 is H, C1-C20 alkyl,
cycloalllyl, alkenyl, aryl, arylalkyi, or alkylaryl, the R9 10 group optionally
containing a carbonyl group, a carboxyl group, a carboxyamide group, an
alcohol group, or an ether group; the R9 group finther optionally

BeRiRNBSoRRieh paieiialagsn atoms; with the proviso that when R is
-CH3, and R7 is n-C13H27, X2 is not -NHC2HS5. In a preferred

- ~embodimentriRG s funGtor alkyhveytinaisyb atieprd awtoavyialkyd] meadd The

alkylaryl. In a more preferred embodiment, R6 is -CH3. In another
prefesied e mbnisinéiiie Rensuidd 2G(EXDRA hdhs SH42G1Q) MR dGpwindsanay be
Rio is C1-Cto alkyl, cycloalkyl, allcenyl, aryl, arylalkyl, or allylaryl. Another
estibbitinterttaftivetiofeity steempousdbififohesafbinkc®m®e.R11 R12
X3 200 Il 19 wherein RII =H, or CI-C20 alkyl, cycloaIIyI alkenyl, aryl,
arylalkyl, or AREPPRETIIR the-BIOYOREFOTIOIRER CHPEB)OR13,
-CH2C(O)NHRt3, where R'3 is H or CI-Clo alkyl, cycloallryl, or alkenyl; 5
R12= CI-C2o0 alkyl, cycloalkyl, aIIcenyIOaryl,1arylalkyl, or alkylaryl; X3 =
ORt4, where R14 is C1-C20 alkyl, ¢ , allcenyl, aryl, aiylalkyl, or
alkylaryl, the R14 group optionally c ining a carbonyl group, a
carboxyl group, a carboxyamide gro:ﬁp, afraicohol group, or an ether
group, the R14 group further optionally coftaining one or

¥

wherein

R'=H, or C-Cy alkyl, oycloalicyl, alkenyl, aryl, aryialkyl, or alkytaryl, =CHR’, -C(O)OR’, -

| C{OIR?, -CERC(OYOR?, -CE,C(OINEIR?, where R? is H or Cy-Cig allyl, cycloaticyl, or
alkenyl;

R*= (;-Cy alkyl, eycloallyl, alkenyl, aryl, arylalicyl, or aliylaryl;

X' = NHR®, where R is H, C1-Cso allcyl, cycloalicyl, alkenyl, aryl, arylalicyl, or alkylaryl, the RS
group optionally containing a carbonyl group, a carboxyl group, a carboxyamide group,
an ajcohol group, or an ether group, the R* group further optionally containing one or
more halogen atoms. |

© In a preferred embodiment, R} is C-Cyp alkyl, oycloalkyl, alkenyl, aryl, arylalkyl, or
aliylaryl; or =CH,. In a more preferred embodiment, R is ~CH; or =CHy.
In another preferred embodiment, R* is -CEHLC(O)OR® or -CH,C(OWHR?, where B’ is

C1-Cyyp alkyl, cycloalkyi, alkenyl, aryl, arvialkyl, or alkylaryl.

18



i

more halogen atoms. 10 In a preferred embodiment, RIl is C1-Clo alkyl,
cycloalkyl, allcenyl, aryl, arylallcyl, or allcylaryl; or =CH2. In a more

preferred embodiment, R11 is -CH3 or =CH2. In another preferred
embodiment, R14 is -CH2C(O)OR'5 or -CH2C(O)NHRIS, where R'5 is

Cl-Clo alkyl, cycloalkyl, allcenyl, aryl, arylalkyl, or alkylaryl. Another
embodiment of the invention is compounds of formula IV: 15 0 Ras a Rit

a,4 0 1r wherein 20 R16 = H, or C1-C2o0 alkyl, cycloallcyl, allcenyl, aryl,
arylalkyl, or alRUIREYLrESURRSH iR ko GHAHNRRI s T
-CH2C(O)NHRIS, where R'8 is H or Ct-Clo alkyl, cycloallcyl, or allcenyl;

RI-'= C1-C20 alkyl, cycloalkyl, allcenyl, aryl, arylallyl, or allylaryl; 20 X'=

OR14, where R19 is CI-C20 alkyl, cyclpallcye alkenyl, aryl, arylalkyl, or
allcylaryl, the R19 group optionally contafhing a carbonyl group, a

carboxyl group, a carboxyamide grogp, an.algohol group, or an ether

group, the R19 group further optionally cotaining one or more halogen
atoms, 5 with the proviso that when R16 is -CH3 and R'9 is -CH3, then

R17 is not substituted or unsubstituted ptienyl, -nC3H7, -nC5H11, or
-nCI3Hz7, and with the further proviso that when R16 is H and R19 is
-@h&ithen R17 is not substituted or unsubstuted phenyl or -CH3, and

when R16 is H and R'9 is -CH2CHS3, then RL7 is not iC3H7, or ,
Rizsttueed Funbobstwestphelighyl, aryl, arylalyl, or alkylaryl, -C(O)OR’, -CO)R,

~CH,C(O)YORY, -CH,C(ONHER?, where R® is H or Ci-Cyg alkyl, cycloalicyl, or alkenyl;

R = -Cyp alkyl, cycléaﬂcyi, alkenyl, aryl, arylalkyl, or alkylaryi;

X!=NHR® where B is H, C;aézo alkyl, cycloalkyl, alkenyi, aryl, arylalicyl, or alkylaryl, the R°
group optionally containing a carbonyl grou;ﬁ, a carboxyl group, a carboxyamide group,
an alcohol group, or an ether group, the R’ group further optionally containing one or
more halogen atoms; k

with t’né,‘ proviéa that when Rf is -CH,, and R7 is 1-CiysHys, X 1s not -NHCHs. -

In a preferred entbodiment, R® is Cy-Cyo alleyl, cycioalkyl, alkenyl, arvl, arvialkyl, or
alkylaryl, In a more preferred embodiment, R® is —CH;.

In another preferred embodiment, R’ is ~-CH,CO)ORY or -CH2C(O)NHRY, where R is
Cy-Cyo alkyl, cycloalkyl, alkenyl, aryl, arylalicyl, or aﬂ{ylaxyl.'

Another embodiment of the mvention is compounds of formula I
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10 In a preferred embodiment, Rib is CI-CIO alkyl, cycloalkyl, allcenyl, aryl,
arylalkyl, or alkylaryl. In a more preferred embodiment, R'6 is -CH3. In
another preferred embodiment, R19 is -CH2C(O)OR2 or
-CH2C(O)INIHR20, where R20 is CI-C10 alkyl, cycloalkyl, alkenyl, aryl,
ayylalkyl, or alkylaryl. Another embodiment of the invention is compounds
of formulaV: 150-t OH O V wherein 20 K21 = C2-C2o0 alkyl, cycloalkyl,
alkenyl, aryl, arylalkyl, or alkylaryl, =CHRZ3 -C(O)OR23 C(O)RZ3,

W2 (0)OR23, -CH2C(O)NHR23, where R23 is H or CI-CIO alkyl,
cycloalkyl or allcenyl, except when R2'is =CHR23, R'3 is not H; 21 R22

BILePowliRyiCayalioalkytl alliwhylkanyl, anjatkidloy aliculpyhsiithCHe >, -C(O)ORY, -
proviso that when R21 is -COON, than R22 is not -CII3i -nC5H11, or -
C13HAPRAHRRHCMOR NS GBSHRAL wheh RO isdL ot oMyltmsioalkyl, or
R22 is not -CH3, -CH2CH3, or -iC5HI1, and the further proviso that when
R21 A¥eHEH3, then RR' is not n-C5H11. 5 In a preferred embodiment,

R21is C2-Clg aIkyI cycloal |, alkenyl, aryl, arylalkyl, or alkylaryl.
3 RncthérémBbai %@é/ﬂnﬂﬁﬁﬁ%&l}%aﬁ%}@%mma VI: 00

R'@a &% where RM 18 Cy-Cyy alkyl, cycloalioyt, alkenyl, aryl, arylalkyl, or alkylaryl, the RM
group optionally containing a carbonyl group, a oarboi’yl group, a carboxyamide group,
an alcohol group, or an ether growup, the ' group further optionally containing one or
mc-srerhal.logen atoms,

10 In a preferred eﬁlbodiment, R is C1-Cyo alkyl, oycloalicyl, alkenyl, aryl, arylalioyl, or
allcylaryl; or =CH,. In 2 more praferred embodiment, R is ~CHs or =CH,,
In aﬁothe;— preforred embodiment, R* is -CH,C(O)OR Y or -CH,C(O)NHR Y, where Ffs

s C1-Cyo alkyl, eycloalicyl, alkenyl, aﬁrl, arylalkyl, or alicylaryl.

Another embodimea% of the Invention is compounds of formula [V:

15

ﬁ?’
whereimn

20 RY=H, or C;-Cy alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, -C(QIOR', -C(OIR,
-CH,C(O)OR™, -CHC(OYNHR ', where R'® is H or Cy-Cyg alkyl, cyeloalkyl, or alkeny;

RY = C1-Cyg alieyl, cycloalkyl, alkkenyl, aryl, aryialkyl, or alkyiaryly

20



10 VI wherein RZ4 = C2-C20 alkyl, cycloalkyl, alkenyl,'aryl, arylalkyl, or
alkylaryl, -C(O)OR26, -C(O)R26, -CH2C(0)OR26, -CH2C(0)NHR26,
where R26 is H or C1-Clo alkyl, cycloalkyl, or alkenyl; 15 R'5 = CI-C20
alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl; with the proviso that
when R24 is -COOH, then R25 is not -CH3, -nC5Hi 1, or CI3H27, and with
the further proviso that when R24 is -CH2COOH, then R25 is not -CEI3,
-CH2CH3, or 1CSf In a preferred embodiment, R24 is C2-C10 alkyl,

X el iy hwatke Ry ia0gCarylaiybycio-26/BMidang) sAnothemembegipgent ahe k'
the invention is compounds of formula VII: 22 O O CH3 R27 OH 0 VII
wherepBRAcni3-@dtatiy, CeBIfatoyh, € tatatkyl sy, alkarhoxyamide group,
C16-C20 alkyl. Another embodiment of the invention is compounds of
formulapvifehe eramrresioHz L thaR|’ group further optionally containing one or

1more halogen atoms,

5 with the proviso that when R'® is —CH, and R is ~CHj, then RY is not substituted or

unsubstituted phenyl, -nC3H,, -nCsHyy, or —1;4313;1{17,
and with the furthér provisd. that when R'® is H and RY is ~CHa, then RV is not substituted or

unsubstuted phenyl or ~CHj, and when R¥is Hand R is -CHyCH;, fhen R isnat
-iCsH+, or substituted or unsubstituted phenyl.

10 IIn a preferred embodﬁnent, R is C1-Cyp alkyl, oycloalicyl, alkenyl, arvl, aryialkyl, er

alicylaryl. In a more preferred embodiment, R'® is —CH;.
In another preferred embodiment, R™ is -CH,C(O)OR™ or -CH,C(OYNHR™, where R?
s Cy-Cyp alioyl, cycloalkyl, alkenyl, aryl, arvialkyl, or alkylaryl. |

Another embodiment of the invention is compounds of formula V:
15

wherein
20 R¥ = Cy-Cyp alkyl, cycloaliyl, alkenyl, aryl, arylalkyl, or aliylaryl, »»-CHR” -C{O)YORZ,
~C{OR®, -CH,C{O)ORP, -CH,C(OINHR®, where R* is H or Cy-Cyg allyl, cyoloaliyl, or

alkenyl, except when R* is =CHR® R is not H;
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wherein R28 is CrC2o alkyl, cycloalkkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, with the proviso that R28 is not -CH3, -nC3H7, -nC11H23, or
-nC13H27. 15 Another embodiment of the invention is pharmaceutical
compositions comprising a. pharmaceutical diluent or carrier and a
compound of formula I, II, I, IV, V, VI, VII, VIII, or IX: 0 ~Rte O R3a X5
0 1X 20 R29 = H, or C1-C20 alkyl, cycloallcyl, aicenyl, aryl, arylalicyl, or
alkylaryl, =CHR31, -C(O)W', - C(O)R31, -CH2C(O)OR31,

GH2C(Q)N 1, where R is H or.C1- Ikyl, cycloalkyl, or alkenyl; 23
éi%(f :%é:glaff’gldﬁg k?faga%%gvéﬁyglﬁ%ﬁfygar%@é%Iaé%)?fl‘f%;r alkylaryl; Xs

- [ Qo R332/ 15 Z%al{] yl ycjg I yl,éal l, ar l, ...
ﬁﬁﬁ%ﬁoﬁ%ﬁy 7t e%?%%%%#&%p%%nalﬁﬁcﬁ%inw%ﬁé‘tafréﬁ%f’ \“{"m
group, @GRERRX YA RadvicATRDXy amitle gray Rhéi{ka.’*‘ié’ﬁé%'—%ﬁﬂ@e%&%, or

ether group, the R32 group further optionally 5 containing one or more

halogencatomsauitrihe-psavise thatwherrRRAis e 6 H R hen 32,15 Rk, .
-OH. In a preferred embodiment, R29 is Ct-Clo alkyl, cycloalkyl, alkenyl,

aryl, arylalkdieoeedkiptaear Gk 2, 10, pamore pisiese OiMeMaticyl, or
R29 is -CH3 or =CH2. In another preferred embodiment, R32 is

{IHRGL0)OR33 or -CH2C(O)NHR37, 10 where R33 is Cr-Clo alkyl,
cycloalkyl, allcenyl, aryl, arylaikyl, or allrylaryl. The compositions of the
present inventioribcarribedpresieritid forcatministratiomds ohfimains and
other animals in unit dosage forms, such as tablets, capsules, pills,
powders,

wherein
R = Cp-Cyp alkeyl, cycloalkyl, alkenyl, aryl, arylallyl, ofazkyiam, -C(OYOR, -CLOR™,
-CH,C(O)OR?, -CHL.C(OMNHRY, where R is H or C1-Cyp alioyl, oycloalisl, or alkenyk:

R¥ = C-Cao alicyl, oycloalkyl, alkenyl, aryl, arylalkyl, or élkylaryl;

with the provise that when R* is ~COOH, then R is not ~CHs, -nCsH;,, or CisHyy, and with
the further proviso that when R* s —CH,COOH, then R” ig not —CHa,, ~CHzCH;, or
-CsH.
In z preferred embodiment, R* is C,-C,, alkyl, cycloalkyl, alkenyl, arvl, aryialkyl, or

alkylaryl.

Another embodiment of the invention is compounds of formula VI
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granules, sterile parenteral solutions or suspensions, oral solutions or
suspensions, oil in water and water in oil emulsions containing suitable
guantities of the compound, suppositories and 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 fluid unit dosage forms can be prepared,
For preparing solid compositions such as tablets, the compound-can be
mixed with conventional ingredients sugh as talc, magnesium stearate,
dicalcium phosphate, magnesium alumihumggilicate, calcium sulfate,
starch, lactose, acacia, 20 methylcell§los and functionally similar
materials as pharmaceutical diluentszor cafrieys. Capsules are prepared
by mixing the compound with an inert phagmaceutical diluent and filling
the mixture into a hard gelatin capsule of appropriate size. Soft gelatin
capsules are prepared by 24 machine spgapsulation of a slurry of the
c@mppaund with an acceptable vegetable oil, light liquid petrolatum or
other inert oil. Fluid unit dosage forms or oral administration such as
Sfup<-elixifkyand-Gyspensionsicantheaegpared,Jheytorms can be
dissolved in an aqueous vehicle together with 5 sugar, aromatic flavoring
agents and preseivativesdiofolvf e yrumiBuspensionsdan foenpiiepared
with an agueous vehicle with the aid of a suspending agent such as
acacia, tragacanth, methylcellulose ang the like. For parenteral
administration fluid unit dosage form Harepared utilizing the
compound and a sterile vehicle. In prepating solutions the compound can
be dissolved in water 10 for injectioRand ¥ terilized before filling into
a suitable vial or ampoule and sealing. Adjavants such as a local
anesthetic, preservative and buffering agents can be dissolved in the
vehicle. The composition can be frozen HiEr Riling into a vial and the
Wager remeved under vacuum, The lyophilized powder can then be

S

BN b1k A e LT e BON oo AR ELPSh s provio o

i%tﬁ%zr@ ﬁvi_%i&r‘}gd_%oét cglrr_lg(gugds of the invention 15 include: (1)
infections die*to invasive micro-organisms such as staphylococci and

oty oo sy BRSSO OIS EARRESRET SRF SR Bunprising

fatty acid synthase, an esity
a pharmaceutical dilnent or carrier and a compound of formula [, I, III, IV, V, VI, VIL, VIL, or

I

R* =T, or C1-Cyp alkyl, cysloalicyl, alkenyl, aryl, arylatiyl, or alkylaryl, =CHR, -C(O)OR, -
CORY, -CH,C(O)OR?, -CHC(OYNHR™, where R* is H or C1-Chp allov, cycloalkyl, or

allkenyl;
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due to the ingestion of excess calories. Dose and duration of therapy will
depend on a variety of factors, including (1) the patient's age, body

weight, and organ function (eg., liver and kidney function); (2) the nature
and extent of the disease process to be treated, as well as any existing 20
significant co-morbidity and concomitant medications being taken, and (3)
drag-related parameters such as the route of administration, the

frequency and duration of dosing necessary to effect a cure, and the
therapeuticairexyeidhrydrilBedit geneciaadaessydiibr.ghosen to achieve

25 serum levels of 1 ng/ml to IOOng/ml with the goal of attaining effective
Xonaconifatonstm thevarget’ sitel of aPpraikirm atelyaligyeto ] Bragémlaticyl, or
Examples 5 The invention will be illustrated, but not limited, by the
followitigyexantipés” Arseriegiofdbmpuemds acedrdinygothe icrreoridgroup, a
were synthesized as described below. Biological activity of certain
compeudEyweids grofite dres B BT orpUthtsweretheBiégrtom fufher optionally
inhibition of purified human FAS, (2) inhibition of fatty acid synthesis
activityoraipnelenecisnes) biremaiifsagainst cultured MCF-7 human

breast cancer cells, Imown to possess 10 high levels of FAS and. fatty

B ARt AP RsitiyTHdcridt iolet aRE-XTT assays, and (4)
antimicrobial activity. Select com WS with_low levels of cytotoxicity

vere thon b P TELRLTRRTR BaltTc b s RS Sty arl, iy
representative compound from.the group which exhibjted significant

\?\;elg iafgéso ranﬁé’w Svele 0 1%%&%%%%5 %%g%ggtedsfor itd effect on fatty

and oxidatiorfﬁa (thé@r %e@%%&%@ﬂ@ﬂmﬁsgﬁg&%;ﬁﬁﬁ %gg&%%@gmss:

well as hypothalamic NPY expression by Northern analysis in

Rige: ettain eompoundswarg areniesied ol acviy Againgt gram

positive and/or negative bacteria. Certain compounds were also tested in
vivo for anti-tgraepaskivitenk e alemofhe carapovigeentdd HRGdHR I ation to

bumans and other animals in unit dosage forms, such as tablets, capsules, pills, powders,
gramles, sterile parenteral solutions or susp 3ﬁs"10ns, oral solutions or suspensions, oil in water
and water in oil emulsions containmng suitabie quaﬁﬁties of the compound, suppositories and in
fluid suspensions or solutions. As used in this specification, the terms “pharmaceutical diluent”
and “pharmaceuntical carrier,” have the same meaning. For oral admmmsiration, either solid or
finid omit dosage forms can be prepared. For preparing solid compositions such as tablets, the
compound can be mixed with conventional ingredients such as talc, magnesium stearate,
dicalcium phosphate, magnesivm aluminum silicate, calctum sulfate, starch, lactose, acacie,
methylcelluiose and functionally similar materials as pharmaceutical diluents or carriers.
Capsules are preparad 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 1o (f)-a-Methylene-y-butvrolactone-5-octyl-4-allyl amide. (I) To a
solution of (=)-a-Methylene- 1,-butyrolactone-5-octyl-4-carboxylic acid
(C75), (40 mg, 0.16 mmol) in CH3CN- (0.9 mL) was added tris
(2-oxo-3-oxazolinyl)phosphine oxide' (91.7mg, 0.2 mmol), allylamine (12 t,
0.2 26 mmol) and NEt3 (0.04 mL, 0.3 mmol) and the solution was allowed
to stir for 30 Si at A. The mixture was poured into a solution ofNH4CI(,atVI
N EICI (10 mL, 3:1) and extracted with Et20 (3 x 15 mL). The combined
wegainicenvaprelsiitech (M gSOAY fikeret ewdporhtadansiehromaingrapati: iguid
(35% EtOAc/Hexanes) to give pure 1 (26.2 mg, 54 %); rap. 66-68 C. 1H
PelviRatE(300HRHCHBICI3) 6 0.84 (t, J= 6 Hz, 3 H), 1.23 (m, 11 H),
1.34-1.47 (m, 1 H), 1.60-1.71 (in, 2 H), 3.43-3.46 (m, 1 H), 3.87 (dt, J=
1.4, 5.7 Hz, Pwiyl uniz dqepgesforgis prirpral pemingsa atioe, sdch 40sgrispe, i)y, and
5.16 (d, J=17.3 Hz, 1 H), 5.72-5.85 (m, | H), 5.76 (d, J= 2.6 Hz, 111), 6.34
fRsPoReions 135 b§ RSP B0 TR Iarws cE3CaiaRITPS MMameeBhsle together with
14.0,22.6,24.9,29.1,29.2, 29.4, 31.8, 35.9, 42.3, 52.2, 80.5, 117.0, 124.3,
fggroarpmiRty Isermeness 4pd (KEIETa58220 ¥9i4 2 Firdpr Sy asmaprEsgy hefrepared
1..€nal. Calcd f% 17H2 No_g:q%, 69.5; H, 9.28; Found: C, 69.5; H, 9.09.
0 Py rerey é)?oﬁ‘ SonE B RSGE ASEH, T itetsy St

-a- lene- rolactbne-5-hexyl-4-carboxylic acid. (60 nig, 0.27
gnl(%)%%&%é %ﬁ@é 3?|§P g/nt%érjl%i?% }3.L, 0.29 15 mmol) following the above
procedure w. i 1. 74 9%) aft chromatography _ ... .
(30-40% BT R e g b e R R e e

gbﬁlﬁolﬂgﬁéﬂdé%ﬁﬁle%mmll: @35%2&1 shuildns 40 B%zﬁgoﬁmd éafl'ge %1?3]01(%8@& water
tt, J=5.76, 1.44 Hz, 2 H), 4.72-4.78 (m, 111), 5:14-5.20 (m, 2 B,

Fof Brfedbibr Bl itk Siflitdd Ierd izl ilth DsBBaRlADy Sl 2dd Lfing.
Hz, | H; 13C NMR (75 MHz, CDCI3) 813.7, 22.3, 24.7, 28.8, 31.5, 20 35.9,
4258y 524808 21469t 2B:0¢ k3% bry 13k Gnd 68H A6 8ot ANGCH: 2923, in the

1755, 1641, 1557 cm 1. Anal. Calcd for C15H23NO3: C, 67.9; H, 8.74;

Fountd: T Pi8p#4iBBTFantbe frozen after filling into a vial and the water removed under
vacuum. The lyophifized powder can then be scaled in the vial and reconstituted prior to use.

The clinical therapeutic indications en;visioned for the compounds of the invention
include: (1) infections due to invasive micro-organisms such as staphylococei and enterococct,
(2) cancers arising in many tissues whose cells over-express fatty acid synthase, and {3} obesity
due to the inpestion of excess calories. Dosé anid duration of therapy will depend on a variety of
factors, including (1} the patient’s age, body weight, and organ finction (2,g., liver and kidney
fimciion); (2) the naﬁ;re and extent of the disease process to be treated, as well as any existing
significant co—mor_bidity and conéamitmt 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 dmg, In general, does will be chosen to achieve
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H3Q~H20~~~~~ 3e (-I-)-a-Methylene-y-butyrolactone-5-butyl-4-allyl
amide (3). From ()-a-Methylene-y- 25 butyroiactone-5-butyl-4-carboxylic
acid. (100 mg, 050 mmol) and allyl amine (41 L, 0.55 mmol) following the
above procedure was obtained 3 (68 mg, 57 %) after flash
chromatography 27 (30-40% EtOAc/Hexanes).'H NMR (300 MHz, CDC13)
d 0.87 (t, J=6 Hz, 3 H), 1.28-1.50 (m, 4 H), 1.66-1.74 (m, 2 H), 3.41-3.45
(m, 1 H), 3.90 (app tt, J= 5.7, 1.4 Hz, 2 H), 4.72-4.78 (m, | H), 5.14-5.20

48 160615 of 4-Refhd) 6011 ot wiH thdpodi D Hraihite Bide D bobbbh B Rhd s the
J= 2.8 Hz | H);13C NMR (75 MHz, CDCI3) S

136, 2 226 303Pud8: 3 52,5, 8018, 4470, 123.9, 5 133.5, 135.5, 168.3,
168.5. IR (NaCl) 2958, 1768, 1652, 1548. Anal. Calcdfor C13H19NO3: C,
65.8; H, 8.07; Found: C, 65.8; H, 8.07. 0 H3C(H31 H-)-OMe 4
(s)-a-Methylene-y-butyrol2ictone-5-octyl-4-carboxy-methyl glycinate (4).
Emmin@E5 (39 mg, 10 0.15 mmol) and methyl glycinate hydrochloride (20
mg, 0.16 mmol) following the above procedure was obtained 4 (28 mg,

56%) after fldsh EresHEOEAsHNSBYEhD Aot iieisAds) tha followis o5 Bnples:
C. 1HNMR (300 MHz, CDCI3) 6 0.85 (t, J= 6.9 Hz, 3 H), 1.23 (s, 11 H),

1.41-1.49 (b S0P 9l 6EPoRRGHCSORIIRE ta dhs iHvepien TS zed oy desoribed
3.97-4.14 (dd, J=5.4, 8 Hz. 2. H), 4.75 (dt, J= 5.7, 7 Hz, 1H) 5.88 (d, J=
ey 1BAJOBSH A VY O FFaimE e %feiemof‘%g%tf RAES: ('?@%ﬂq%lds were

b S S PTG SN R (A US4 g i i
W’%cé}?b(%aé\%%é%r& ]|?|7gH27 Nol%ursd 1@1%}57 ’7'3'111181133:1 TeES Qa(.jncgf (cs:e 1; 1|:3_|1bwa 1C pogsess

high levels of FAS and fatty acid synthesis activity, vsing the crystal violet and XTT assays, and

. (4) antimicrobial activity. Select compounds with low levels of cytotoxicity were then iested for

weight loss in Balb/C mice. In additioﬁ, a representative compound from the gronp which
exhibited significant weight loss and low levels of cytotoxicity was tested for its effect on fatty
acid oxidation, and camitine pa}mitoyltramferase-i {CPT-1) activity, as well as hypothalamic
NPY expression by Northern analysis in Balb/C mice. Certain compounds were also tested forl

activity against gram positive and/or negative bacteria. Certain compounds were also tested in

vive for anti~tumor activity.

Preparation of the compounds

0
A
8]
; H

HeClHCly / e

4 ]

{=ra-Methylene-y-butyrolactone-3-octyi-4-aliyl amide. (1) To a solution of (£)-c-Methylene-
-butyrolactone-5-octyl-4-carboxylic acid (C75), (40 mg, 0.16 mmol) in CH2CN {0.9 mL) was
added tris (2-oxo-3-oxazolinyl)phosphine oxide* (®1.7mg, 0.2 mmol), allylamine (12 ul, 0.2 '
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C520

(t)-a-Methylene-y-butyrolactone-5-octyl-4-carboxy-tert-butyl-glycinate (5).

From C75 (100 mg, 0.39 mmol) and t-butyl glycinate hydrochloride (66

mg, 0.4 mmol) following the above procedure was obtained 5 (108 mg,

75%) after flash chromatography (35% Et20-30% EtOAc/Hexanes). 'H

NMR (300 MHz, CDCI3) S 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 (m, 1 H), 3.92-3.95 (dd, J= 3.6, 5 Hz, 2
thof). 6 (tBe, e B4mBO0A Ind))HabulBstatibn R Ad211b%4Y, 16 it £9 34 mdndZst. The

RSt G U A

(66815 1158 Byel@MBinthate@als o for 2O HBENDE,; Aliehil, 4vib B0E, dnound:
%T%?R%’e%ﬂag %@&'59@'%4:5%%5'%%%? & J%,QY.%T_’%%% 526.2 x[% ggteé,)(; i 66-6% °C. "H NMR.

ene-y-butyrolactone-5-oc Xy-g From'5
(A0 ViHg, OO (h-CHREA2 12,041 jwa$ HildetHTIRA (1.3 rbl) 109d1.71 (m, 2

€SOl Ui Il tir, for - Af yati f.t _
i o e e ST
)

Hrévided Burel (Y mg7-23%) LENMR-EE0mMHZD MO BY 0269y, JE)R 6.34 (4,

HzoF )L %é; Ssd B ﬁ)?gé%’gﬂ% 191048, 24) 038340 700 20 4.
3.59 (m, 2 H), 3.78-3. 95 ab-%é: 1

] 7 Hz, 2 H), 4.63 (gapp, J= 6.4 Hz,
SR o ST, K07 T O A4 5 Ao, 1S Ty 2aee, 1771,
MR 1G5 MtzcMeOR)B. 14161 2:3.8,,26:110:30:5688:57,3028; Bined: 36.69.5; 11, 9.09.
42.2,52.8,81.7, 124.8, .1-D7.4,170.8,172.6 , 172.5. IR (NaCl) 2915,
1769, 1731, 1644 cm 1. Anal. Calcd for CL6F125N05 : C, 61.7; H, 8.09;
Found: C, 61.7; H, 8.05.0 g H H,C(HZQ) N~~OH 150 7
@]

HBC(Hzc‘;\s_},/ ﬁv’\

2 ©
(:&)-a—Methylene-’y—buf,yroiﬁatene—-S~hexy§—4-aﬂyi amide {(2). From (£)-o-Methylene-y-
butyrolactone-5-hexyi-4-carboxyiic acid. {60 mg, (.27 mmol) and aliyl amine (33 L, 0.29
mmeol) following the above procedure was obtained 2 (51.8 mg, 74 %) after flash
chromatography (30-40% BtOAc/Hexanes), 'H NMR (300 MEz, CDCly) 8 0.86 {t, J =6 Hz, 35
), 1.26-1.52 (m, 8 HE), 1.63-1.77 (m, 2 H), 3.40-3.43 (m, 1 H), 3.91 {app tt, J=5.76, 1. 44 Hz, 2
), 4.72-478 (m, 1 H), 5.14-5.20 (m, 2 ), 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); "CNMR (75MHz, CDCly) 8 13.7,22.3,24.7, 28.8, 31.5,

35.9, 423, 52.4, 80.3, 116.9, 123.9, 133.5, 135.6, 168.4, 168.5. IR (Na(l) 2523, 1755,

1641, 1557 cm™. Anal. Caled for C1sHaNOs: C, 67.9; H, 8.74; Found: C, 67.8;, H, 8.67.

o
!
o}\xﬁ
H
‘ v K
hsc:(Hzan{r "
e}

3
(=ro-Methylene-y-butyrolactone-3-butyl-4-allyl amide (3). From ()-a-Methylene~y-
butyrolactone-5-butyl-4~carboxylic acid. (100 mg, 0.50 mmol) and allyl amine (41 pL, 0.55

mmol} following the above procedurs was obtained 3 (68 mg, 57 %) after flash chromatography
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(=)-a-Methylene-y-butyrolactone-5-octyl-4-carboxylic acid ethanolamide

(7). From C75 (30 mg, 0.12 mmol) and ethanolamine (7.8 gl, 0.13 mmol)
following the above procedure was obtained 7 (32 mg, 91%) after flash
chromatography (50%EtoAcrlexanes-100% EtOAc/2% CH3CO2H).1Fl

NMR (300 MHz; CDC13) 6 0.86 (t, J= 6.9 Hz, 3r1), 1.24 (s, 10 H),

1.35-1.48 (m, 20 2 H), 1.64-1.75 (m, 2 H), 3.40-3.57 (m, 3 H), 3.74 (t, J=5

Hz, 2 H), 4.73-4.79 (dt, J= 5.7, 7 Hz, I H), 5.82 (d, J= 2 Hz, | H), 6.42 (d,
(BE-BOBIZED MY HEx @ik, (Bl OMBH3Q) WiHz, BRI Q) F7QO)H HFE(H20,71.28-1.50 (m,

TR Ses DR ot 32 o I8 S o0l s .
B ShitioH) ema HR {505 16 2 H).THES e VHS it hirougHiochts (¢ /=

aadievappratadia: gy R@meBie dslaronersdd S iordianadicing o, 12,
éColumn chrom%{c:g aph p&)cr)ﬁOEtOACIZ%CHBCOZ HI Hexanes)

yretdetP sépHiate | Eﬁs@g etiwiFPinkeparabfe SRofripléd CraHNCs: C,
Bypredeait ¥ dthd3. 81559 .5 mg); and pure cis isomer (8, 32.7 mg,) (92%

overall yield). (-)-a-Methyl-y-butyrolactone-5-octyi-4-carboxylic acid

(Trans diastereomer) (9). 'H NMR (300 MHz, CDCI3) S 0.85 (t, J= 7 Hz, 3

H), L23 (s, 10 H), 1.31 (d, J=7 Hz, 3 H}, 10 1.41-1.50 (m, 2 H), 1.64-1.69

(m, 2 H), 2.62-2.69 (dd, J=9.6, 11.3 .91-3.0 (dqg, J= 11.3, 7 Hz,

| H), 4.42-4.49 (td, J= 4, 9 Hz, 1 K«:k3C MHz, CDCI3) S 13.9,
14.5,22.6, 25.2,29.1,29.2,29.3,31.8, §2.7, 39.9, 53.9, 79.5, 176.0,

176.9. HRMS (ES) m/z calculated for C14H2404Na+ (M+NTa") 279.1566

oseridetipiroersBatT sigptensettiilyisarhotastsieiziyetynis- chrboayife7s (39 mg,

acid Arigidiastasom ﬂ@o@)w%&%ﬁo@@ il @Qs%%)@? G B6vking ki Bdve
Hz, 3H)125 bsl @)é(lZQdJ 74Hz H), 1.36-
!

49 (m, 2 H

PBEAAGR TS T T2%, B Aoy g (350 ﬁ-ﬁ%c&éexmﬁ 1.
@lﬁ&ﬁg@m. JHM@OGM@@MR&(@@MH;Q@%% &l1.83 14.0, ), 1.41-1.49

9 8, 34.7, 37.0,49.9, 79.5, 175.4, 177.3.

é fé’ﬁ' c% eaf» AT, 15, 37508, 5 8),3.97-4.14 (dd, J= 5.4, 8 Hz, 2

H), 475 (dt,J=5.7,7 Hz, 1 H), 5.88 (¢, /=2 Hz, 1 H), 641 (¢, /=2 Hz, 1 B}, 6.55 (bs, 1 );
BONMR (75 MHz, CDCls) 6 14.1, 22.6, 24.8, 2.2, 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. Calcd for
CiB27NOs: C, 62.7: H, 8.36; Found: C, 62.7; H, 8.27.

o]

ey
HaC(Hzci%,N\/L\omu
: o

]

{3-a-Methylene-y-butyrolactone-S-octyl-4-carboxy-ferc-butyl-glycinate {5). From C75 (100

- mg, (.3% mmol) and f-butyl glycinate hydrochlonide (66 mg, 0.4 mmol) following the above

procedurs was obtained 3 (108 mg, 75%) after flash chromatography (35% B120-30%
BtOAc/Hexanes). "H NMR (300 MHz, CDCly) 8 0.84 (1, J=6.8 Hz, 3 ), 1.25 (5, 12 ), 1.44 (s,
9H), 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,
7Hz, 1 H),5.88 (4, J=2Hz, 1 H), 641 (4, J=2Hz, 1 H), 447 (bt, 1 H). °C NMR (75 MHz,
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20 C14H404NTa+ (M+Na) 279.1566 observed_ 279.1568. C CH,
H_C(H,C}} ry 11 (=)-a-Methyl-y-butyrolactone-5-octyl-4-carboxylic acid
allyl amide (11). From 9 (52 mg, 020 mmol) and allyl amine (16 1, 0.22
mmol) following the above procedure was obtained 11 25 (30 mg, 51%)
after flash chromatography (40%Et20/Hexanes- 30% EtOAc/Hexanes). 'H
NMR (300 MHz, CDC13) 8 0.86 (t, J=7 Hz, 3 H), 1.23- 1.30 (m, 13 H),
1.38-1.49 (m, 2 H), 1.61-1.69 (m, 21i), 2.29-2.36 (dd, J=9.3, 11.3 Hz, |

EDCR0913.0%(06,8 & 75 3. bbiz, Bl ) 302 (1, 9551482557 b1202 Blhig, 124.6, 135.1,
45-4.52 (r?r_:él H), 5.15-5.22 (dd, J= 10, 17 Hz, 2 H), 5.76-5.88 (m

4 8 (m, 2 M.

153 RIS Kty ISEPE stia 014G, S#d105%; Foundog:g05s B, 902
31.8,34.7, 405, 42.2, 57.4, 80.4, 116.9, 133.5, 169.3, 1.77.4. HRMS (ES)
m/z calculated for C17H29NO3Na (M+Na") 318.2039; observed.

318.2040. HO laC(FIzCh 125 ‘ : _

(t)-a-Methyl-y-butyrolactone-5-octyl-4-( Xyli% acid allyl amide (12).

From 8 (32 mg, 0.12 mmol) and%f"%fmi (10 SE, 0.13 mniol) following
~ the above procedure was obtained 12 (20 m}, 53%) after flash

e i 2
t J= , 71-1.25 (m. -1.47 ..
e T TN I L
#zt- 240 vpporalivn pd the- PRS- soldnfe dhupengtegr@rhy’7 Hz, 2 H), '
@%@K&M@Mc@@ﬁﬂ%g %Mt&%a%&%%%z%%%ﬂi%ﬂ&g%m,
9.1,29.2,29.4,31.8,34.8,37.4,42.0, 51.2, 80.3, 116.9; 133.8, 169.1,
MefD nR ME (BS) T/ FZed i Atéd ol CEPHIUNG a2 [+ Na) B €8 2o 3dD, 3.55-

10 8B3enved 818.2041006RY g 7= 17 Ha, 2 H), 4.63 (qup J = 6.4 Hz, 1 ), 4.88 (bs, 1 1), 5.87
(&, J=2.6Hz, 1 H), 6,10 (d J=26Hz, 1 2. °C M(*zs 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, 1374, 170.8, 172.6, 172.5. IR (NaCl) 2915,
1769, 1731, 1644 o™, Anal, Caled for Cy¢HasNOs: C, 61.7; H, 8.09; Found: C, 61.7; H, 8.05.

o]
T
5 H3c_:(H2c:}7"‘" ) N‘;/\OH
) (z)-o~-Methyiene-y-butyrolactone-S-octyl-4-carboxylic acid ethanelamide (7). From C75 (30
mg, (.12 mmol) and ethanolamine (7.8 pl, 0.13 mmol) following the above procedure was
obtained 7 (32 mg, 91%) after flash chromatography (50%EtOAc/Hexanes-100% BtOAc/2%
CH;CO,H)."H NMR (300 MHz, CDCls) & 0.86 (t, J= 6.9 Hz, 3 H), 1.24 (5, 10 E), 1.35-1.48 (m,
20 2H), 1.64-1.75 (m, 2 H), 3.40-3.57 (m, 3 H), 3.74 (t, J=5Hz, 2 H), 4.73-4.79 (dt, J= 5.7, 7 Hz,
1H),582(d, J=2Hz | H), 642(d, /=2 Hz, 1 H).

i

o o
) (&4{}53 ' & 7 zm.cws ) ﬁcm

HOHCH oo HoOlHCh oo HaClHCly o

B 4 10, Minor byproduct
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H3C(HpC)j' O 13 15 3-Methyl-5-octyl-5-0x0-2,5-dihydro-furan-3-carboxylic
acid allylamide. (13). From 3-
Methyl-5-octyl-2-o0x0-2,5-dihydro-furan-4-carboxylic acid (46 mg, 0.18
mmol) and allylamine (1.4 p1, 0.19 mmol) following the above procedure
was obtained 13 (30 mg, 55%) after flash chromatography (40%
EtOAc/Hexanes. 'H NNIR (300 MHz, CDCi3) 6 0.85 (t, J= 6.9 Hz, 3 H),
1.22 (s, 1011), 1.46-1.55 (m, 2 H), 1.90-1.95 (m, 2 H), 2.04 (s, 3 H), 4.02
I L BGHE 20D V0 ARMLoA5 % AR dide 18 60 mg, 10%
7.3 Hz, 2 H), 5.80-5.92 (ddt, J=10.3, 17, 5.7_Hz, 1 H).6.07 (t, J=1.4 Flz,
o (Qarhen) iRk (76 ot B mirtys, Yasdilsrgtnonugh sgit agbesaporated o
NS (S Splot atod Tor CITLBTNGENA (MNak) 318 (a0~
m/z calculated fo a (M+Na+ .
O Y5 L s tare Eleod SRR N EIpRBIL: frsepmrble
iktigatibéd Dyprtitnbe(9 N0, Retraie draiy); etid 9882 &03208; 2206n]1 (92% overall

BI@LOGICAL AND BIOCHEMICAL AUTHODS Purification of FAS from

)75-1 Human Breast Cancer Cells. Human PAS was purified from
cultured ZR-75-1 human breast cancer cells 5 obtained from the American

A e o L el

Ry EHEFeoTIREG) (e tipitations, BHY adft.atdiangd (/=7 Bz, 3 H),
’E.QEQW%%%@}{ 12421 Rokikellgrpre Gultueed at 370G with BY%1 @028 3.0 (dg, /=

re medium with 10% fetal bovine serum, penicillin and

straptdiay &) Fel T80 HasR S of B8nfiient e Ere BAEVHIACE P 195145, 22.6,
butfes{30-mM Kris-1QG Heh pik? 3,dL M, ERTA D MMMS (ES) m/z caloulated for

Ehenyimgttlanesulfgn%ll fluoride (PMSF7 0.1% Igepal CA- 630) and
@%mé% O it RIso Erdked e lysate is centrifuged in
IA-20 rotor (Beckman) at 20,000 rpm for 30 minutes at 4 C and the

erpatant is brought to 42 ml with lysis' b ffer..d? olytion -of 50% PEG
RN S R RS e et ST
' NMR (300 MHz, CDCli) 6 0.86 {1, J= 6.9 Hz, 3 H), 1.25 {bs, 10 H), 1.29 (4, J= 7.4 Hz, 3
H), 1.36-1.49 (m, 2 H), 1.63-1.71 (m, 2 H}, 3.14 (dd, /=6, 9 Hz, 1 ), 3.02 (dq, /=7, 9 Hz, 1
HD), 4.69 (qapp, J=6.3 Hz, L H). "CNMR (75 Mz, CDClL) 8 11.8, 14.0, 22.6,25.3, 291,
292, 29‘.3, 31,8, 34.7,37.0,499,79.5, 175 .4, 177.3. HRMS (ES) m/z calonlated. For
CrF5240,Na" (M+Na") 279.1566 observed. 279.1568.

7
{:t) nl‘CHa
M
RC{H G
& \/\\\

k|

- {x)-o-Methyky-butyrolactone-5-octyl-4-carbexylic acid allyl amide (11). From 9 (52 mg,

©.20 mmol) and allyl amine (16 ul, 0.22 mmel) following the sbove procedure was obtained 11
(30 mg, 51%) after flash chromatography (40%Et,O/Hexancs- 30% BtOAc/Hexanes)., "H NMR
(300 MHz, CDCL) 6 0.86 (t, J=7 Hz, 3 H), 1.23- 1.30 (m, 13 F), 1.38-1.49 (m, 2 H), 1.61-1.6¢
(m, 2 H), 2.20-2.36 (dd, /=93, 11.3 Hz, 1 1), 3.00-3.09(dq, T=7, 11 Hz, 1 H),3.92 (¢, /=
1.5, 5.7 Hz, 2 ), 4.45-4.52 (m, 1 H), 5.15-5.22 (dd, /=10, 17 Hz, 2 H), 5.76-5.88 (m, 2 H). °C
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final concentration of 7.5%. After reeking for 60 minutes at 4 C, the
solution is centrifuged in 15 TA-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 centrifugation is repeated
as above, the pellet is resuspended overnight at 4 C in 10 ml of Buffer A
(20 nnVf K2HPO4, pH 7.4). After 0.45 gM filtration, the protein solution is
applied to a Mono Q 515 anion exchange column (Pharmacia). The

SOl iachod for 15Jmiytes with buller At L, and 20, s ,

uted With & Tinear 60-m1 gradient over 60 minutes 1o 1~
NK IO BASTIIWEIZ20 K (FBLEIEENEs e 01REAfK CliFiatege. Svht Na')
fraclings identified using#-15% SDS- PAGE with Coomassie G250 stain

(Bio-Rad). FAS protein concentration isodetermined using the Coomassie

Plus Protein Assay Reagent (Piercey), ageorg ing to manufacturer's
specifications 32 using BSA as a stanodaggﬁ his procedure results in

" (395%) as judged by
Coomassie-stained gels. Measurement of FAS Enzymatic Activity and

substantially pure preparations of£{fS

Retermitgtonmefiheiicioh-of-tie Cornpesnge BRASIAGMIBe ISIMERIMET 32 mg,

5 monitorin ﬁf}he malonyl-CoA de end(\%]t oxidation of NAADPH i
SLEHTERRBROHENTEERS A0 S840 OB MBI TRe SN Eea Frer AR ed 12

Ellahg] 975) affca chavelronnteins R gipurifin O FRAGEOS VIR 2BRR4neH 'H NME.

ithi ito): (Sigma), .and 187. (3-NADPH (Sjgma)

R T i o T S Db 4] By 167
fesUlENGLIAfNAL coneehrafiedsLolR0]40,5aAds, §/mh), whed .17 of Stébkig3-5.21 (dd,
Q e I h efi t-ceruleni ' is,r .

ot S e DR e B ke 1 A
ehzya¥e) 3l duplichle Theladsalds PetfoinedIdn.& M8leclila® DEWBES(ES) m/z

%%%&@%ngﬁgﬁﬁiﬁﬁfmﬁ?@%:ﬁ% Blaganigingg FAS, buffers,

inhibitors, and controls are placed in the spectrophotometer heated to

37C. Using the kinetic protocol, the wells are blanked on duplicate 15

wells containing 100 t of 100 mM 1C2I P@4, pH 6.5 and the plate is read
splage

at OD340 at 10 sec intervals for 5 min #'measure any malonyl-CoA
independent oxidatiqn of NADPH «.Ehe, Ei\s&emoved from _the
spectrophotometer and malonyl-CoA (67.4 I\/Iﬂx final concentration per
3-Methyl-3-octyl-5-0x0-2,5-dihydre-furan-3-carboxylic acid aliyiamide. (13}, From 3-
Methyl-5-octyl-2-0x0-2,5-dihydro-fiman-4-carboxylic acid (46 g, 0.18 mmol) and aliylamine
(14 pi, (.15 mmol) following the above procedure was obtained 13 (30 mg, 55%) after flash
chtomatography (40% EtOAc/Hexanes. ML NMR (300 MEz, CDCL) 8 0.85 (8, J= 6.9 Hz, 3 Hj,
1.22 (s, 10 ), 1.46-1.55 {m, 2 H), 1.90-1.95 {m, 2 FI), 2.04 (5, 3 E), 4.02 (td, J= 1.4, 5.7 Hz, 2
H), 5.13-5.15 (m, 1 €}, 5.18- 5.25 (dd, J = 10.6, 17.3 Hz, 2 H), 5.80-5.92 (ddt, J=10.3,17, 5.7
Fiz, 1 H). 6.07 (t, J=1.4Hz, 1 H). PCNMR (75 MHz, CDCL) § 10.3, 14.0, 22.6, 24.8, 20.1,
29.2,29.3,31.8,32.7,42.0, 81.7, 11°.5, 128.8, 133.1, 153.7, 162.1, 173.3. HRMS (ES) m/z
calculated for Cy7F,NO:Na™ (M+Na") 316.1883 observed 316.1895.

References: 1. Kunieda, T.; Nagamatsu, T.; Higuchi, T.; Hirobe, M. Tetrahedron Lert. 1988, 29,
2203-2206.
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well) and acetyl-CoA (61.8 M, final concentration per well) are added to

each well except to the blanks. The plate is read again as above with the
kinetic protocol to measure the malonyl-CoA 20 dependent NADPH

oxidation. The difference between the A OD340 for the malonyl-CoA
dependent and non-malonyl-CoA dependent NADPH oxidation is the

specific FAS activity. Because of the purity of the FAS preparation,
non-malonyl-CoA dependent NADPH oxidation is negligible. 33 The IC50 -
for the compounds against FAS is determined by plotting the A OD340 for
each inhibitor concentration tested, performing linear regression and
sennuting ApebestdinlinersdivaluesangB5%6 confidence intervals. The
concentration of compound yielding 50% inhibition of FAS is the IC50
Banbsiok by PRSAHMEIRIT SUNH arerpBibact byibe- 8eik.Tmax PRO 5

software (Molecular Devices) for each compound concentration.
Computationtbfrtime BA S egressidied Hest-fitlhined IR -Gfd 9b8mcbriidenter cells
intervals are calculated using Prism Version 3.0 (Graph Pad Software).
crigsted Yoldh Chth Sramfinssalro Rifectystadlbviptetalsaypdnsad tives ldstlt < al,
growth but not cytotoxicity. This assay employs crystal violet staining of

fived esiisubanB-weth platds wilires ihrdeie iy b enstreatio m drrbyieneelycol (PEG)
measurement of QD490 on a spectrophotometer. The OD490

BBRUps Y CBIPEFOWARSR FRIRTRAtRRE TR ashrétrl caifasr euambe MAte with 5%

R A TR B Thb A BRSOy s omvei.

Core e A s G DR R g o e
el i .éy?cgg%%m EMEM O{;’ilsgiﬂﬁ%t%@s% ?tﬁgﬁfﬁhgeg' RyZBI T Toepal Ca-

3 - 10
penicillin, and streptomycin. Following overnight culture at nd 5%

@9%&9@&9&&@99&59@%@ Jested; disselved MbMI0;ale agded 10108 rotor
wells

in 1 ul volume at the following concentrations: 50, 20 40, 30, 20, and
18 geimhin: rnioatenfddiivpalcensentrations asg tested:ifraauingds kb afl wim

"DMSO is added to triplicate wells as the vehicle control. C75 is run at 10,

andshufgrnbinolation of 50% PEG 8000 in lysis buffer is added siowly to the supernatant to a
final concentration éf 7.5%. After rocking for 60 mimutes at 4 °C, the solution is centrifuged in
FA-20 rotor (Beckman) at 15,000 rpru for 3.(} minutes at 4 “C. Solid PEG 8000 is then added to
the sepernatant to a final concentration of 15%. Adfter the rocking and centrifugation is repeated
as abovs, the pelist is resuspended overnight at 4 °C in 10 ml of Buffer A (20 mM K,HPO,, pH
7.4y, After 0.45 M filtration, the protein solution is applied to 2 Mono Q 5/5 aui{;n exchange
column (Pharmacia). The column is washed for 15 minutes with buffer A at 1 mi/minute, and
bound material is eluted v.vith a linear 60-m! gradient over 60 minutes to 1 M KCL FAS (MW~
270 kD) typically elutes at 0.25 M KCl in three 0.5 ml fracﬁoﬁs 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 manufacinrer’s specifications
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triplicate as positive controls. 34 After 72 hours of incubation, cells are
stained with 0.5 ml of Crystal Violet stain (0.5% in 25% methanol) in each
well. After 10 minutes, wells are rinsed, air dried, and then solubilized
with 0.5 ml 10% sodium dodecylsulfate with shaking for 2 hours. Following
transfer of 100 1 from each well to a 96-well plate, plates are read at
OD490 on a Molecular Devices 5 SpectraMax Plus Spectrophotometer
Average OD490 values are computed using SOFTmax Pro Software

%%%ﬁﬁ%ﬁﬁ@&&%ﬂi?&%&éﬁlﬂ@§e§ﬁ§ﬁsqx‘?§%€{§%£ﬂﬁ§19ﬁé&%§a%;{&%%ﬁ§B%‘FAS

analysis using Prism version 3.02 (Graph Pad Software, San Diego). XTT

£ Qg{% SV I R6 X FRARYsIS @ non-radioactive alternative for
the [51Cr] release cytotoxicity assay. XTT is a tetrazolium salt that is
reduced to a formazan dye only by metabolically active, viable cells. The
reduction of XTT is measured spectrophotometrically as'OD490 - OD650
Teemeaswe e atolnsaityiof speagific.c Gmpowindsiagdinst kapeeriealleanPounds
x 103 MCF-7 human breast cancer cells, obtained from the American
Type CultureFadl ety anecdBustbbeduoaitwil theatalynillflatedapeBivE idation of
medium with 10% fetal bovine serum, insulin, penicillin, and streptomycin.
RONBRIh gpenrenmtigivmetiienity &t QTGanPEFct 0RitheBo M pberbisdeen e al. 1975).
tested, dissolved in DMSO, are added to the wells in 1 | volume at the )
TERERVTRY OBirEERIEBRAEEDE 48, TP B! 28R« b35S -antrabb SElig ety (Sigma),
triplicate. Additional concentrations are tested. if required. | gl of DMSO is

1o IR RFEH S0 the RN ERSH RO e (e RIPATAGT 2050 22 1,
10,15, 12.5, 10, and 5 gg/ml in triplicate as positive,controls. . After 72 e
R S R e e b R R T
as manuyfacturer's instructions l.Proliferation Kit Il (XTT) Roche).. .

BT S A OB S LR B8 g

SRR AAREL SRR elaelas T eE el 25 copiaiing the XTT

reagent without cells serve as the plate blank. XTT data are reported as

ODA490 - 01)65Q. Averagesanskatandardisor obihemean-algcomputed
using SOFTmax Pro u

Spectrophotometer. The plate contatming FAS, buffers, inhibitors, and conirols are placed in the

specirophotometer heated to 37°C, Using the Iinetic protocol, the wells are blanked on duplicate
wells coﬁiajning'lﬂﬁ ul of 100 M EHFP Oy, pit 6.5 and the plate is rea_d gt ODqgg at 10 sec
intervals for 5 minuies to nieasu:re any malonyl-CoA independent oxidation of NADPH. The
plate is removed from the spectmphdtometez and malonyl-CoA (67.4 M, final concentration per
well) and acetyl-CoA (61.8 pM, final concentration per well) are addéd to each well exéept to the
Blanks. The plate is read again as above with the kinetic protocol to measure the malonyl-Coé
dependent NADPH oxidation. The difference between the A ODssg for the malonyl-Cos
dependent and non—maionyE-CoA dependent NADPH oxidation is the specific FAS activity.
Because of the purity of the FAS preparation, non-malonyl-CoA dependent NADPH oxidation is

negligible.

33



10

13

software (Molecular Dynamics). The IC50 for the compounds is defined as
the concentration of drug leading to a 5 50% reduction in OD490 - OD650
compared to controls. The OD490 - OD650 are computed by the
SOFTmax PRO software (Molecular Devices) for each compound
concentration. IC50 is calculated by linear regression, plotting the FAS
activity as percent of control versus drug concentrations. Linear
regression, best-fit line, r2, and 95% confidence intervals are determined

using Prism Vfaesion R0iSianpoRad saftwarae) &M&M@Bﬁﬂ&%&}ﬁe AODsy

“)acetate Incorporation into Total Lipids and Determination of [C50 o
Gorepounhisibhisresayineasi sdierinterpasatieprakihdClacatatainiene bes-fit
total lipids and is a 15 measure of fatty acid synthesis pathway activity in
Viitne, it Vsl udslizetiofy menfimeinhtbiticn. (fhfatby@eithsyntiesiapowitrgiclding 50%
MCF-7 human breast cancer cells cultured as above, are plated at 5 x 104
calidhpan oféihmipthalEH platesh sl Wigovenmightincubatiohb ke SOFTmax PRO
compounds to be tested, solubilized in DMSO, are added at 5, 10, and 20
ofgrIERS (ifsiecaias IRAHicReWET ethcOmPRBA SapemRigHioR) Resestaign DNisa
is added to triplicate wells for a vehicle control. C75 is run at 5 and
TEFGATPPEipiciRe As Positivecenhifiore mttaras e aiard bRt Eersion 3.0
aCi ogg%aﬁgytate (10 gl volume) is added to each well. After 2 hours of

it &iiBAtdn, medium is aspirated from the wells and 800 41 of
chloroform:methanol (2:1) and 700 g1 of 4 mM MgC12 is added to each
well. Contents 36 of each well are transferred to 1.5 ml Eppendorf tubes,

a%&&y%%{l&ﬁ%‘g&ﬁ%ﬁ@ﬂnut% in a high-speed Eppendorf

Microcentrifuge 5415D. After removal of the aqueous (upper) layer, an

additional 700rgl efchiospfermmetnanebtzd) @Q@tﬁ%@tﬁo@gﬁdﬁ%mcﬂﬁﬁs assay
e

are added to each tube and then centrifuged for 1 minutes as above. T
agueYs daxer sersaretk with-aPasienr & RipeteRnddiSe8dad AR ubilization and

additional 400 | of chloroform:methanol (2:1) and 200 gl of 4 mM

measurement of ODagg on 2 spectrophotometer. The ODug corresponds to cell growth per unit
time measured. Cells 31:e reated with the compounds of interest or vehicle controls and ICs for
each compound is computed.

To measure the cytotoxicity of spec‘;iﬁc compounds against cancer cells, 5x 10
MCE-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% fotal bovine sérm peniciilin, and
streptomycin. Following overnight culture at 37°C and 5% CQO,, the compounds to be tested,
dissolved in DMSO, are added to the wells in 1 1l volume at the following concenirations: 50,
44, 30, 20, and 10 pg/m] in triplicate. Additional concentrations are tested if required. .1 plof

DMSO is added to triplicate wells as the vehicle control. €75 is run at 10, and 3 1g/ml in

miplicate as positive controls.
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MgC12 are added to each tube, then centrifuged and aqueous layer is
discarded. The lower (organic) phase is transferred into a scintillation vial
and dried at 40 C under N2 gas. Once dried, 3 ml of scintillant (APB
#NBC5104) is added and. vials are counted for 14C. The Beckman
Scintillation counter calculates the average cpm values for triplicates. 10
The IC50 for the compounds is defined as the concentration of drug
leading to a 50% reduction in [t4C]acetate incorporation into lipids -
compared to&hatfddosisfimdetgiminetls by plotidgritcOmiagEoptal Toplet stain
each inhibitor concentration tested, performing linear regression and
Coatp AT thectmeplititinech el lﬁ@rd@d@@%wf@ﬂﬂaém@mm@ﬂmd then
average cpm values are computed by the Beckman scintillation counter :
@isbisredseBn0)Stor d Ahsedmp Satrr s Hsiscaitinsnadem patasionolpwing transfer

linear regression, best-fit line, r2, and 95% confldence intervals are

AILLHAY Fﬁ@hﬁf‘sl}ﬁ pé’ﬁugﬁﬂt@gﬁ w5 deady 8@9 on a Molecular Devices
CarnitinePalmitgyltransferase-1 (CPT-1) Assay CPT-i catalyz the
dusertic i P@Fﬁ??&ﬂ@%ﬁsfn#aff@%c R GHLEL T S0 Bl e SOF T Pro

agyearniin ihat is nhined t malonyLCaA. A CRT TGRSR NG, weatsisusing
mem rane orac |ty, enzyme ac IVItyI measure

,rspne%tgé%gge trﬁs%&mi gcéfg) é’:l -EQE Q,g ay uses permeabilized cells

{0 measure t er o ethyl- 14 CILca nitine to the organically

- soluble acyl-carnitine der|V|at|ve 37 MCF-7 cells are plated in DMEM with

10

20

10% fetal bovine serum at 106 cells in 24- well plates in triplicate for

CRATQISioiLigsy andhnalonyl-CoA. Two hours before commencing the
assay, drugs are added at the indicated concentrations made from stock

solutions at 1@ eginT isBMaGowehitlaabrtrdiseansitt dd)MSOradibottotoxicity
drug. Since malonyl-CoA cannot enter 5 intact cells, it is only added in the

assay. BUffEite eelsdivat halvéiacs bdercpreindubated witvnliriysoetabolicalty active,
Following overnight incubation at 37 C, the medium is removed and
reptabertlisitirOG kot a§SEY butherwonsis At DG onmNCRATRa ey 700D sse-
mM KCI, 80 mM sucrose, 1 mM EGTA, 2 mM MgCl2, 1 mM DTT, 1 mM .
KCNT, 1 mM ATEcostss sty e e s ssrupaii asipst e pells. 9 x 10

almitoyl-CoA, 0.25 pCi [Methyl-14C]L-carnitine, 40, u.g_digitonjn wi
SM&F I\RW breast gance[r cellsyobtmne% from the Amencaxg Ty;?e Culture &ﬂection are

plateé per well in 96 well plates In DMEM medium with 10% fetal bovine serim, insuiin,
peniciilin, and streptomyein. Followmg overnight culture at 37°C and 5% CO,, the compounds
to be tested, dissolved in DMSO, are added to tha wells in 1 pl volume at the following
concentrations: 80, 40, 20, 10, 5, 2.5, 1.25, and (.625 pg/ml in friplicate. Additional
concentrations are t.ested if required. 1 pl of DMSO 15 added to trilplicate wells are the vebicle

control. C75 15 run at 40, 20, 10, 15, 12.5, 10, and 5 pg/m! in triplicate as positive controls.

er 72 hours of incubation, cells are incubated for 4 hours with the 3 TT reagent

as per manufacturer’s instractions (Cell Profiferation Kit I (XTT) Roche). Plates are read at

OD g and ODgsp on & Molecular Devicés SpeciraMazx Plus Spectrophotometer. Three wells
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10 vehicle control, or 20 pM malonyl-CoA The concentrations 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 p1 of ice-cold 4 M perchioric acid. Cells are then

harvested and centrifuged at 13,000 x g for 5 minutes. The pellet is
washed with 500 p1 ice cold 2mM perchloric acid and centrifuged again.

~ The resulting pellet is resuspended in 800 pl dH20 15 and extracted with
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15

20

tefaiah b a0l Thedttdatiobpbdbadseautitedliy liguid 3amtiatien spdried as
represents the acylcamitine derivative. Weight Loss Screen for Novel FAS
IBibito ST Balb/Carics (Jackedrrd sbs) cfrbamiize drovorhpoinitiatingsightlioes Pro
screening. 20 Animals are housed in temperature and 12 hour day/night
@pBeare O osRMBB198e chow and water ad lib. Three mice are

utilized for each compound tested with vehicle controls in triplicate per
experiment. B8P e dQpBfifTEMENih e deEabiha cuEiteRror Eaglrading fo 2
compound tested three_ mice to a cage. Compounds are diluted in DMSO

TG 10 v 4a BBEETE 6 SRR o0 FigAn FRRERPved by e

' t f 60 ma/ mi injected int it Ily with .

GO RS TSRS AL LU CATSMIGES SF AR VR STSF e are
' ily; weights.and st

R T A R B e

anipalseach thelrnptreatmentweights? 5, 3eieet COMPANDIS ARIGSIe ermined

in animals housed in metabolic cages. FIG. 5 shows the results of some in
vivg destingerweightiess: Pasingwirgnimals are identical to the
screening experiments with three 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)

nidintained:onf00ke e\ arpdreate davitfioedmpounds  at doses

indicdtedOhedany: 0 o omittl XehiefeCms@)scontrol of equal volume.

Compound 6 was solubilized in 40 sl DMSO while Compound S was N

solubilized in 634 TG AIEHEFEISATBETRE D Eritoriellipiofrsigeds and s a

were measured on days indicated. Error bars represent  standard error of

tﬁ@eﬁﬁ‘éfﬁﬁf fatty acid synthesis pathway activity in vifro. It 1s utilized to measure inhibition of
fatty acid synthests in viro.

MCF-7 humen breast cancer cells cuttured as above, are plated at 5 x 10° cells per
well in 24~well plates. Following overnight incubation, the compounds o be tested, solubilized
in DMSQ, are added at 5, 10, and 20 pg/ml in triplicate, with lower concentrations tested if
necessary. DMSO is added to tziplicaie wells for a vehicle control. C75 is run at 5 and 10 pg/mi
in triplicate as positive controls. After 4 hours of incubation, 0.25 pCi of [**Clacstate (10 pl
volume) is added to each well.

After 2 howrs of additional incubation, medium is aspirated from the wells and

800 pl of chloroform:methanol (2:1) and 700 1l of 4 mM MgCly is added to each well. Contents

35



5

10

15

20

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
(OD500 at 10% of control) is defined as the MIC. Microorganisms tested
include 20 .Staphylococcus aureus (ATCC # 29213), Enterococcus
faecalis (ATCC 9 29212), Pseudomonas aeruginosa (ATCC # 27853),
and Escherichia coli (ATCC # 25922). The assay is performed in two -
of vt ket ediasahipeier bl insanl Bipthdutialygtied seuS ay iBagheeA fotdodinutes in a
(Tsoy/5% sheep blood) agar plate is inoculated from frozen stocks
hiphintedd Enendostlyiorothntdintgi A 09 glycerot Andincupates (upper) layer, an
overnight at 37 C. Colonies 39 are suspended in sterile broth so that the
adsHsiatiny TARdd sithvectiorbiangitonel (25 Mek 2and oSfambhMeThernoddnd e sach
is diluted 1:10 in sterile broth (Mueller Hinton or Trypticase soy) and 195
pbseaidpencadribured & drattve Eptite. TIREESASOUIEE (S PRvEISEd, @ Pasteur

dissolved in DMSO, are added to the wells in 5 ul volume at the followin

RiBFie M RsHEleds Ameddigons! 409 s5o0f HOBLSTRERIBRGH i TSR O 4 mM
Additional concentr are tested |f ired. 5 yl of DMSO ‘add%?t

%&%w)\?&ﬁ&wﬁq oS T e AR R b RN B ot ap e
ompou é %ncofmry%n E fae ‘?lt and aurey %%%tgz&obrgm in EO

@r C’Zi ael?uglnos are e % cﬁ A each run. Jours nee.

9&&%@ 11%11 éctroﬁ%é%%f{s%&ﬁmm@%ﬂ%d%ﬁ%"% Beckman

traMax Plus Sp tometer. Average ODG600 values are

ﬁggm% using. SeETmanLre.Seftware Malesulasnidgvices) and MIC

values are determined by linear regression analysis using Prism version

3.02 (Graph PaaSoftware c%&@ﬁ@ﬁe@@d@é%&dﬁ%@ﬁ%@%g leading to a

concentration of compound required to produce an OD600 reading

squivadest 40 l0% el dhe vebiste fiontabresidingdbit Vivortestingiiets determined
Aitti-Tumor Activity

by plotting the average cpm for each inhibitor concentration tested, performing linear regression

and computing the best-fit line, 1* vilues, and 95% confidence intervals. The average cpi;n values
are computed by the Beckman scintillation connter (Model LS6500) for each compound
concentration. Computation of linear regression, best-fit line, r*, and 95% confidence intervals

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

Carnitine Paim itayltmnsfefased (CPT-1} As#ay

CPT-1 catalyzes the ATP dependent transfer of long-chain fa%ty acids from acyl-
CoA to acyl-camnitine that is inhibited by malonyl-CoA. As CP'I’—TL requires the mitochondrial
membrane for activity, enzyme activity is measured in penmeabilized cells or mitochondnia. This
assay uses permeabilized cells to measure the transfer of [methyl-'*ClL~-carnitine to the

organically sotuble acyl-camitine deriviative.
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Subcutaneous flank xenografts 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 experiments complied with
institutional animal care guidelines. 107 HCT-116 cells 20 (-0.1 nil 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 4@c-BMEQapthiseaiel ENaaerioneRIN Topind deRRMAIS® cells in 24-
received JMM-I11-231 10 mg/kg, i.p., at days indicated by 40 arrows, and
dllipleelyRdiplié SO eontrdk, Tpormdranybasuretianidayshisfoieategnencing
One Compound | treated mouse died on day 10 from repeated i.p.
thjestipndmbeare sulisiatereindivutinl FEiGeaiEroos bads fopresehtsstandara 10 mg/ml
error of the mean. Subcutaneous flank xenografts of the human colon
wdrieBCsatttinle, ca@rpld d@uist SRRV feraie diee (rotamiwetd odedinot enter
study the anti-tumor effects of Compound 7 and Compound 3 in vivo. All
iatiehatibx Pavipmbneddes imphe aSirh wasatatrsHal hava eeirecshideingalated with

107 HCT-I 16 cells (-,0.1 nil packed cells) were xenografted from culture in

BRIEMOSIFRIE MRS RoR EBS hdbesstiyinic oS e padgrered with 700

began when measurable tumors develo ed about&éda s after

&H&éﬁﬁéﬁ%ﬁﬁ%ﬁ?@&%&ﬁ Ry estl mM EGTA, 2
el %@z oA m&&m ) ) e d‘;ggﬁ%f%%%ﬁ% i
oIS e nessien andars eatod The S e oMo
R tefg?m% HYU AT AT TE Y -
B R BB R el S AR SRR SN w37, e

resction is stopped by the addition of 500 ul of ice-cold 4 M perchlorie acid. Cells ave then
harvested and centrifuged at 13,000 x g for 5 minutes. The pellet is washed with 500 plice cold
2mM perchloric acid and cenirifuged again. The resulting pellet is resuspended in 800 pl dH,0

and extracted with 150 pl of butanol. The butano! phase is counted by liquid scintiflation and

represents the acyloarnitine derivative.

Weight Loss Screen for Novel FAS Inhibifors

Balb/C mice (Jackson Labs) are utihized for the initial weight loss screening.
Animals are housed in temperature and 12 bour 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, iice are housed separately for each compound testéé three

Tice to & cage. Compounds are diluted in DMSO at 10 mgfm! when given at a dose of
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Not Tested Not Tested Not Tested Not Tested 6 BF/MH (MIC) EF/Tso
(WD Ecoli/MH (MID Bcoh/Tsov (MIC) Not Tested Not Tested Not Tested |
Nat "Pelted FAS aC 14C (ICs XTi (IC) Cr. Violet ac ) Nee Nee >80 ogled
49.0 u'ml CPT | Stim Weieht Loss JI p~-aCtis Not Tested Not Tested
[-t3C(I-hCh CO,H SA/MH (MIC) SA/Tso C) PSAEIMH (1VIID PSAE250v
(MSC) 43 ue/ml 60 u /nil Neo Nea 9 EF/MH IC) EF/Tsov(It4I1C) Eooli/MH
(IvilC Ecoii/Tsov (MIC) 109 ue/ml 94 u*1ml Neo Ne 41 HAS (IC 14C (IC)
30mIpl) £ MioletnflGrhed piNen @t 2568411 60|08l Hntivie G H@:Seriml

. CPT | Stim Weiaht Loss HH 400%o0fcontroVMCF 60 m tkg3 of 3 dead
{weypBio8aingyiy 00094/ kday DpN=amaelyd 0011205 RHERY drih(delyicd) alpge. Mice

mg/kg: 8.3% (day 7); SmgJkg:4.6% (dayl) HeC(HZ0)> SA/MH (MIC
SARTEENRPBATRAN RRV RYFRES AT d sEndatd oo grafoppesd vty Excel
ml Neg Neg EFIMH WC) | EFJTsov(MIl C'! Beoli/lv1ll (ivtl HeoWtsov )
(Mmsqfé-nggwwmmn?e%ﬁalm%%ﬂﬂﬁ% &y pretFEspse Froights.

gC Cc. Violet (1C) Neg 25.7uml 59.4+6.42 m| 43.9+4.8u ml|
elect compounds are tested m animals housed m metabolic cages.

FIG. 5 shows the results of some in vivo testing for weight loss. Dosing of
animals are identical to the screening sxperimmﬁ with thres animals to 2 single metabolic cags,
Animal-weights, water and food consumption, and urine and feces production are measured
daily.‘ Three lean Balb/C mice (Harlan) maintained on mowse chow, are treated with compounds
at doses indicated on day 0 or with vehicle {DMSO) control of egual volume. Compound ¢ was
solubilized in 40 ui DMSO while Compound § was solubilized in 60 ul DMSQO. All were

injected iniraperitoneally. Weights were measured on days indicated. Error bars represent

standard error of the mean.

Auntimicrobial Properties

A broth microdilution assay 15 used to assess the antimicrobial activity of the
compounds. Compounds are tested at twofold serial dilutions, and the concentration that inhibits
visible growth (ODgyg at 10% of control) is defined as the MIC. Microorganisms tested include
Srczpkylococcus aureus (ATCC # 29213), Enterococcus fuecalis (NTCC # 29212), Pseudomonas
agruginosa (ATCC # 27853), and Escherichic coli (ATCC # 25922). The assay is performed in
two growth media, Mueller Hinton Broth and Trypticase Soy Brotiu

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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DCPT | Stim Weight Loss (t) O/ ~..CH3 Not Tested 30 mm/kg: 2% (day 1)
H SA/IvM U'dtC) | SA/Tsoy(I/IC) PSAE/MI-I (MIC) PSAE!"Isov (MIC}
H30(H2C)7 N 107ueimi Neg Nen New O 12 SF/tvffi (1vliIC EFRsov M1C)
Bcoli/MH MC) Scaiillsov (ivlIICI 91 u ml 114 u 'mt 108 a /mt Neg FAS OC)
14C (ICs) X.TT (IC) Cr. Violet a co) 133u 'ml Nee 20.8+Ztuelmi |

- 30.0uc/mi O CPT 1 Stim Weight Loss (t} CH Nat Tested Not Tested- O H

SA/&I IC) SA/Tsov(MIC) PSAE/ Il (MTC) PSAEITso (MIC) H3C(H2C)zN
agosugricfiden in ogrilie iR $8thrg miub1BEY mateheOtiMEPAHOM IC) McFarland
EFflsovMC) 1 Ecoli/MH MC) Ecoli/Tsov (Mid 84 us/ml Nee Neg. 155
stpgemd Aoy s dilyisdriv 16 msorls e (MoshoHiema) o demiigss soy) and
27.8 =3,.8 nml 23.9 us/ml CPT | Stim 1 Weight Loss O OH3 Not Tested
Notrisdeeresad WAty SARSEIY B AR NIIIREES B SaEFstyifrlysd in DMSO,
H3C(H2C)7 o N~ 79 u Ié37 u /m%g%%\u ml 137 ug/ml.13 EF/MN (MIC) _
AT BN RE B AR LSRR 205 i R 1125 156
a]il%gt}!‘}%/gwgl/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 conirol compounds,
vancoryen {(£. faecalis and §. 'aureus) and tobramyein (E. coli and P. aeruginosa), are inchided
in each run.
After 24 hours of incubation at 37 °C, plates are read at ODgoe ona Moleauiar
Devices Spectraiiax Plus Spectrophotonieter. Average ODgng values are compuled 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 ODgyg reading equivalent fo

10% of the vehicle confrol reading.

In Vive Testing for Anti-Tumor Activiy

Subcutaneous flank xenografts of the human colon cancer cell iine, HCT-116in
nw/mu fernale mice (Harlan) were used to sﬁldy the anti-tmﬁor effects of Compound 1 in vive.
A1l animal experiments complied with institutional animal care guidelines. 107 HCT-116 cells
(~0.1 ml packed cells) were xenografted from culture in DMEM supplemented with 10% FBS

mto 20 athymic mice. Treatment began when measurable tumeors developed about 3 days after

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

mtraperitoneally (p.) 11 animals received IMM-TI-231 10 mg/kg, Lp., at days indicated by
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10

542 FAS C) 14C (IC) X'T C) Cr. Violet QC 81 us/ml 3.3 ufml 1.6 + 0.1
ughnl 0.85 + 0.08 u 'm7 O CPT | Stim Weight Loss O Not Tested 30 msk
: 1of -3 dead (davl . IOmg/h :6.7 % da 4 H HsC(HiC)s N- SA/MH MIC)
SAJTso MIC) PSAE/MH MIC) PSAE/Tsov(MIC O 49 uzlml 47 a /ml Ne
Neg 2 EF/Iff1 (MIC EF/Tsa IC Ecoli/ME (MIC Eooli/Tsov(MIC 103 uQ ml
38 usiml Ne Neg FAR (IC) 4C C XTT (IC 1 Gr. Violet ac,) 107 ue/ml 1.8
+6.1u ml. 2.4+0.2u ml 2.2+03u ml CPT | Sam Wei ht Loss Not Tested 30

IRGHS =Ri0N 346Reu(EANSD) oK T hARovER H=dsil SAME (MiGied. One
SA/Tsoy(MICI PSAP/MH (MIC) PSAE/Tsov MIIC) 65 u ml 96 ug/mt Neg -

Negoamd{d GrEaOiMIE Mok aaliTisRdh Ko dafed M hhidVAa. EREResi@0att shown in

- /m1 67 ue/mt Ne Neo FAS QC) 14C (IC ) XTT QC) Cr. Violet QC ) New

BRFiuadmi: badsdadginatadaddQuomb stk @A Stint Weight Loss O Not
Tested 30 m2 tce:5.9%(dav2); IOmg/kg: I.7%(dav2) FI

Subcutaneous flank xenografts of the human colon cancer cell ine, HCT-116in
pu/nu 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 émma.l care guidelines.
107 HCT-116 cells (~0.1 ml packed cells) were xenografted from culture in DMEM
supplemented with 10% FBS _i;nto 15 athymic mice. Treatment began when measurable tumdrs
developed sbout 4 days afier inoculation. Both Compound 7 and Compound 3 (10 mg/kg) were
ditnted into 20 ul DMSO for intraperitoneal (1.p.) injection. 5 animals received drogs L.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.

Eesults of the biolorical testing

FAS (IC0) B0 ) | ¥TT G Cr. Violet (1C«)
Neg 31 ugml | >80 ug/ml >50 ng/mi
f | CPT1 Stm Weight Loss
g CL I Nat Tested 60mp/i 8.6%(day 3); 30 mo/ke : 5.4 % {day2)
HiCCl O SAME (MIC) | SA/Tsov(MIC) | PSABME (MIC) | PSAETsoy (MIC |
X Not Tested : Mot Fested { Nof Testad Mot Tested
BEAH (MIC) | ER/Tsov(MIC) Eeoli/MI (MIC) | Booli/Tsoy (MIC)
Mot Tested | Not Tested Mot Tested | Not Tested
T FAS (ICu) POUCs) ] XTT(Csk) Cr, Violet ICs)
Nezx MNeg ! >80 no/mi 49.0 ng/ml
j] CPTI Stim Weight Loss
ojunCH:s- Not Tested Nt Tested
4
HyClHLClr \COEH SAMNE MICT | SATeov(MIC) PSAR/MEL (MIC) | PSAE/Tsov {MIC)
43 upfml ! 50 ug/'ml Neg Neg
? EF/AH (MIC) EF/Tsay(MIC) Beoli/MH (MICY | Beoli/Tsov (MIC)
109 pofml 94 ngfmi Neg Neg
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HsC(HzC}~/ 11-~'OH SA/NII~ MC) SA soy(MIC) PSAE/MEI (NEC) {
PSAE~"1'sov (MIC) 0 7 44 u/ml 46 ue/ml. Nee Neg EFMIH (NBC) |
EF/Tsov(MIC) Beau/ME C Ecoli/Tsov (vt1C Ne 77 u ml Neg Nee FAS
(1C) ('4C C) XTF QC) Cr. Violet UCS ) (_} Ne Lt+0O.03ue/mt 2.0+0.5u /ml
1.3+0.09u rill 0 CPTIStim Weight Loss O H O pTcaed 30 mg/Kg: 3 of 3
dead (dav 1 10 mg/k : 3.1 % (dav2 HaC(HpCj~ N~OMe SARAH | SAlLso
MIC) PSAE/MH (NEC PSAER'sov (IvIIC) O 26 ue/ml Neg Ne g 4 EF/Tso
(MIC Ecaii/ME C) Eeoli/Tsov (NEC) 245 ugiml Neg 275 usiml. 5 43

7SA'NM '4C XTT (IC LCcEAZidlet CS 11 $8R:4 mt >S0THY e 2M drifset ACs) |
1 75444 L) 1% 0+ 0,
69 mglkg: 9%(day?),! ideath fiay3)-9 25 (kST dedth Al Ao gl £ 02 urml
'mg7kg: 612%yt)'| death (deyd &0 mMa/ka: 2.6% (day2¥w-HgCGEH20)f ~V)
SA/Tso CLPSAB/MHNHEIRSRENEEC (gbuc‘;‘r'm?&ﬁ%fﬂM L g’ SEN g',gi’;ﬁﬂﬂ‘g’ﬁ 10% f’gg T
_ 3 L ; X X : : Y839 - Smgliged 5% (day
EFNRERVIIT EFTTSo R R BT S T Rk s T
235 u mt 44 We claim:li Compamindsipt tommuta 1. Q  Ner Neg
EF/MIL(MIC) | BF/Tsov(MICI | Boal/Wii (Wi, | Beoli/Tsoy [MIC T
36 nofmi 25 ug/mi Not Tested Not Tasted
FAS {IC.) O TC ) XTT (10 Cr. Viglet (1C)
Neg 257 upfml 59.4 + 6.4 ug/ml 43.9 + 4.8 up/ml
O : .
CPTIStHm | Weiaht Loss
=) Q)l\-CHs Not Tested | 30 me/ke: 2% (day 1y
. HaClH c}‘\ !&l SA/MH (MIC) SATeovMIC) | PSAEME (MIC) | POAR/Tsov (MIC)
3 2T g 12\/\ 1077 ufrny Neg Neg HNeg
ER/ME (MIC) EF/TsoviMIC) Ecoli/ME (MIC) | Beali/Tsov MEC)
St veiml 114 upind 108 ne/mit Nep
BAS(Cq | MCOCqy HXIT () Cr. Violet (5
133 ngiml i Tes 20.5 +7.1 ugiml 30.0 vhnl
T 1 Stim Weighi Loss
Not Tested WNot Tested
SA/ME (MIC) Sa/Tsov(MICT | PIARME (MIC) | PRAE/ Tsay (MIC)
80 ve/ml 193 ugimt 218 po/m! 160 ngim)
EF/MH (MIC) EF/Tsow(MIC! | Ecol/MH (MIC) | Ecoli/Tsov (MIC)
84 no/ml Neg Newm ! 155 yofml
FAS (ICs) BCacy WIT {ICe Cr, Violet (ICq)
93 ngind Neg (stim) 27.8 £ 3.8 up/ml 23.7 ve/ml
9 CPTISim | Weight Loss
g ; CH, ot Tested i ot Tested
: R H -
HaClH, 0} M SAMEL (MIC) SATsov(MIC) PSAEMMH (MIC) | PSAB/Tsoy (MIC)
O/ \/\\ 9 ug/ml 87 ugm 280 ug/m) ] 137 ug/ml _
13 BE/VEL (MIC) EE/TsovMic) Beol/MB (MICy | Booli/ Teay (M0, |
115 ugml 203 ug/mi Nex 199 uofml ]

(¥
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KIR O 0 Iwherein R'=H, or C3 -C20 alkyl, cycloalkyl, alkenyl, aryl,
arylalkyl, or alkylaryl, =CHR3, -C(O)ORS, - C(O)R3, -CH2C(O)OR3,
-CH2C(O)NFIIt3, where R3 is H or CI-Clo alkyl, cycloalkyl, or alkenyl; R2
= Ci-C2o0 alkyl;-cycloalkyl, alkenyl, aryl, arylallyl, or alkylaryl; X' = NHR4,
Where R4 is H, C1-C2o0 alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, the R4 group optionally containing a carbonyl group, a carboxy!
group, a carboxyamide group, an alcohol group, or an ether group, the
R4 group further optionally containing one or more halogen atoms. 2. The

compounds of claim i, wiereki R’ | = _q@nam al pﬁv}fmim\ﬂcml
arylajkyl, or alkylaryl,ler=&H .3.T.cc§ﬁ‘.“""3ﬁndo¢§la$ﬁa—%ﬂﬁl=u. i TR
P _
-CH3 or £CH2. 4. The Tompeghdsof taim 3, wherelivdhgieempound IS
selecte@*ﬁm the gr upMmgiﬁm&ﬂ_ﬂﬂwaW % (dayd)
N LNL L D1 MLl
Hgsg('jms MBS iR s e i nc T FeaE soy (MIC)
o 49 ng/mi 47 ugimil WNeg Neg
2
EE/MHE (MIC) ER/Tsevw(MIC) Beoli/MH (MIC) | Beoli/Tsoy (MIC
103 no/ml 38 ug/mi Neg Neg
FAS (ICay | M 0Ce XTT (1Cen) Cr. Violet (ICq)
) 107 veiml 17718 + 0.3 ugml 2.4 + 0.2 ve/mi 2.2+ 0.3 ye/ml
9 CPTI Sam Weight Loss
o Naot Tested 30 me/ke 3 of 3 dead {day 2} 10 me/ke: 4.4% (day 4}
HeC(HoC N, SAME (MIC) SA/TsowMIC) PSABMH (MIC) | PSAR/Tsav (MIC)
ghaizs ‘ 65 ng/ml 96 ue/ml Neg Neg
3
BF/MH (MID) EF/Tsoy(W0C) | Fool/MHE (MIC) | EcolyTeoy (MIC) |
180 ae/ml 67 ug/ml Neg P Neg
TAS (ICq) | HC (ICsq) | XTI(C«q 1 Cr Violet(ICs) |
) ‘ Neg 2o2+liupm | 43+22uwml | 22+ 10uyml |
s CPTI Stm | Weight Loss :
Mot Tested | 30 ropfice:3.9%{day2); 10mefkr: 1.7%(day2)
[al
HaG{H,Cl Neo~ou | SAMELOMICI | SA/Tsov(MIC) | PSAB/ME (MIC) | PSAE/Tsoy (MIC) |
4 fhugml | 48 up/ml Neg Nex
ERME (MIC) | EF/IsoviMIC) | Feol/ME MIC) 1 EHeoliTsoy (MIC) 1
i Neg i 77 ngfml ! Neg Nep
FAS(ICs) | M2 0 [ XTT{Cs) | Cr. Violet (fCo)
@) Neg 114003 ugml | 20+05wpmi [ 1.3+0,00 ug/ml
CPTISHm | W eteht Loss
o o Not Tested | 30 mpfkep: 3 of 3 dead (day 1% 10 mefkr: 3.1% {davd)
HaClR Ol OMe | SAME (MIC) | SA/Tsoy(MIC) | PSARMH (MIC) | PSAEMsoy MIC) |
4.3 ugiml E 26 up/ml 1 Neg 1 Neg 1
4
EF/ME (MIC) U TF/TsodMIC! | EoolMH(MIO) | BeoliTsoy (MIC) |
80 ug/ml | 245 yo/ml Neg [ 275 0giml |
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HaC(MizZC}j O OH HaC(HpC O HaC(HgC}~ n NV.~and O / CHa
HaC(HzChN~..-,0 \~ 5. The compounds of claim 1, wherein R4 is
-CH2C(O)ORS5 or -CH2C(O)NHR5, where RS is H, C(-Cm alkyl,
cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl. 6. The compounds of claim
5, wherein the compound is selected from the group consisting of: 0 0
HaC(HyCyz N OMe HzC(HpC)z * h " DOV and H3C(NpC}; N~OH 7.
Compounds of formula 11: 0 Rs R7 X2 011 wherein R6 = H, or C)-C20
alkyl, cycloalkyl, allcenyl, aryl, arylalkyi, or alkylaryl, -C(O)ORS, -C(O)R5,

“CH2C(O)ORS, -CAIC(@RHRS, Wheréds.is H or Craaalkyl, (cyalvalkylCs,)
or alkenyl; R'=C CZo_all@&-%-cydoalkyL_alkenyl—b,gA_&g&/gw_er___E lop 250 ueiml |

alkylaryl,p46 XZ = NHROzmhverg R isH; bJ. €20 aleg,mgMg,g@alel aIKenyl

aryl, ary. orslky 2RI Aroup fomr :

group,\\\ bgwg g QXY gm ] 'i"é..i:l QGO tF ‘9 - (MiC)
efif&Fgroup] the R?@mu%@ﬂﬁ@wmntammq BRE Of more Nex
halogen atomss with the_proviso.that whpn R6 |< -CH3 and R7Zis

n-C13H2r, X2 is not -NEEEHEIR e B miiihdb-SreRi T - wher o B

C;-Cio aikyt, cyctoalkyl, alkenyl, aryl, arylalkyl, or alkylaryr.
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9. The compounds of claim 8, wherein R6 is -CH3. 10. The compounds of
claim 7, wherein R9 is -CH,C(O)OR10 or -CH2C(O)NHR7D, where R10
is H, C1-Clo alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl. 11.
Compounds of formula IV: 0 O Rtis Rtt X,i 0 Ivwherein R16 =H, orC
-CZO allyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl., -C(O)OR18,
-C(O)R18, -CH2C(O)OR 9, -CH2C(O)NHR18, where R28 is H or C-C10
alkyl, cycloalkyl, or alkenyl; Rn = C-C2o0 alkyl, cycloalkyl, alkenyl, aryl,
arylalkyl, or alkylaryl; OR 9, where R19 is CI-CZO alkyl, cycloalkyl,
alkenyl, aryl, arylalkyl, or allylaryl, the R19 group optionally containing a
carbonyl group, a carboxyl group, a darboxyamide group, an alcohol ..
OneLlPIeR: an ether group, the R19 group further optionally containing one
or more halogen atoms; 47 with the proviso that when Rt6 is -CH3 and
R19 is 1CH3, Haemdrdd ¢ ootrdebstituted or unsubstituted phenyl, -n03H,,
-nC5Hj 1, -nC33H27, and with the furtger proviso that when R16 is H and
R19 is -CH3, then R17 is not substitutgd or, unsubstuted phenyl or -CH3,
and when R16 is H and R19 is -CH ,Fihen R17 is not -iC3H7, or
substituted or unsubstituted phenyl. +2:-\The,compounds of claim 11,
wherein RI6 is C,-Clo alkyl, cycloalﬁyl, al 'eﬁyl, aryl, arylallryl, or alkylaryl.
13. The compounds of claim 12, wherein R'6 is-CHS3,

H

wherein

R' =H, or €)~Cag alkyl, eycloalkyl, alkenyl, aryl, arvlalkyl, or alkylaryl, =CHR?, -C(OYOR?, -
CIOR?, -CHCIOYOR?, -CEL.C(O)NER?, where R® is H or C;-Cio alkyl, cycloalkyl, or
alkenyl;

R*= C-Cop alicyl, oveloalkyl, alkenyl, arvl, arylalkyl, or alkyvlaryi;

Xi= NHR®, where R*is H, C1-Cag alkyl, cyeloalf{yi, alkenyl, arvl, arylalkyl, or alkviaryl, the R*
group optionally containing a carbomy} group, 2 carboxyl group, a carboxyamide group,
an alcohol group, or an ether group, the R* group further optionally containing one or

more halogen avoms,

2, The compounds of claim 1, wherein R! is C-Cio alkyl, eycloalkyl, alkenyl, aryl,
arvialkyl, or alkylaryi, or =CHa.

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

4, The compounds of claim 3, wherein the compoung is selected from the group

conststing oft
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14. The compounds of claim 11, wherein R19 is -CH2C(O)OR29 or
-CH>_C(O)NHR2, where 120 is C,-Clo alkyl, eyeloalkyl, alkenyl, aryl,
arylalityl, or alkylaryl. 15. Compounds of formula V: 0 R21 O R22 OH O
V wherein R21 = C2-C2o0 alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, =CHR23, -C(O)OR3, -C(O)R'3, -CH2C(O)OR"3,
-CH2C(O)NHR23, where R2' is H or CI-Clo aryl, cyeloalkyl, or alkenyl,
except when R2' is =CHe, R23 is not H; R22 = CI-C2o0 alkyl, cycloalkyl,
alkenyl, aryl, arylalkyl, or alkylaryl; with the proviso that when R2'is -O00H,
then R22 is not -CH3, -nC5H11, or C13H27, and with the further proviso
that wh is - i - - -iC;
HI,. 48X%The compounds of CI%E%S, wherein R2' i
¢ycloalkyl, plkenyl, aryl, alylalkyl,-or alkylaryl. 17. T
CI4fTET6, A %e\/}%ip R2iis = 'Fﬂ*.zc’_’LSn(?B/rr)?%gunds of f

25 OH<0 9

)
St & wCHg
Dl N ™o Hal(Ho LY N\/\
(oI § [} "

b]

o]

oy
oy i
HyClHaCH “\/\\

¢}

3. The compounds of claim 1, wherein R is -CHRC(O)OR® or 'CHQC(O)NI'ERS,
where RY s H, 5;-Cio alkyl, cycloalkyl, alkenyl, aryl, arvialkyl, or aliylaryl.

6. The compounds of claim 3, wherein the compound is selecied from the gronp
congshng oft
| 9 1 o 3]
o & o
g \ i &{ o
HaCHChr N\/L“om chmzcﬁ“\)&oxau HaSHa O N\”kow
o n 5 and Q .
p)
7. Compounds of formula II:
]
&
O ); R
R —x
0
I
wherein

R® = H, or C;-Cao 2lkyl, cycioalkyl, alkenyl, arvl, arvialikyl, or alicylaryl, ~C(O)YORY, -C(O)R?,
-CHgC(O)ORS, —CHzC(Q)NHRg, where R® is H or Ci~Cio alicy?, cyeloalkyl, or alkenyl;

R'= C1-Cop alkyl, cycloalkyl, alkenyl, aryl, arvialicyl, or alleviaryl;
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VF' wherein: R24 = C2-C2o alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or
alkylaryl, -C(O)OR26, -C(O)R26, CFI2C(O)OR2b, -CH2C(O)NHR26,

where R26 is H or Ci-Cio alkyl, cycloalkyl, or alkenyl; R25 = C1 -C20

alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl; with the proviso that
when R24 is -COON, then R15 is not --CH3, -nCsH1 t, or C13127, and

with the further proviso that when e is -CH2COOH, then e is not-CH3,
-CH2CH3, or -iICSH 11. 19. The compounds of claim 18, wherein R24 is
C2-Cio alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl. 20.

Compounds of formula VII: 0 H3 NOH R20 VII 49 wherein R21= Ci, alkyl,

- CX 2R ovEEeR Gl ki ReclssRap livslor elai i) sulaliséa, the &’

from the:gte upcﬁﬁm@magxﬂﬁg 2BEHE0 dhO Cdiax(m)ﬁ golp, 1 cablSamhio) group,

Co.HH %L 1colﬂo? grou 2,20r aAn% Q%%g,%fﬁoérmgé éfo%tli_g)haﬁj? gogtéz%gg gt)ae or

more halogen atoms;
with the proviso that when RS is -CHz, and R is 1-CysHay, X7 is not -NHC,Hs.

8 The compounds of claim 7, wherein R® is C1~Cio alkyl, cycloalkyl, alkenyl, aryl,
arylalkyl, or alkylaryl, '

e The compounds of claim §, wherein RS is ~CHa.

10.  The compounds of claim 7, wherein R® is -CELC(O)OR™ or -CH.C(O)NHR™,
where R' is H, C-C)p alkyl, cycloalkyl, alkenyl, aryl, arylalicyl, or alivlaryl.

11, Compounds of fonmula IV:

1AY

wherein
R = H, or Cy-Cag alkyl, cycloalkyl, alkenyl, aryl, arvialkyl, or alkylaryl, ~C(O)OR', -C(ORY,
-CH,C(O)OR', .CH:C(OINHR'", where R is H or C,-Cy alkyl, eycloalkyl, or alkenyk;

R = C-Cyo alkyl, cycioalkyl, alkenyl, aryl, arylalicyd, or alkylaryl;
37 =ORY, where RY is Cy-Cap alkyl, cycloalkyl, alkenyl, arvl, arylalicyl, or alkylaryl, the R"
group optionally containing & carbony! group, a carboxyl groep, a dﬁrboxyamide aroup,

an alcohol group, or an ether group, the R group further optionally containing one or

more halogen aioms;
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VIII wherein R28 is C2-C20 alkyl, cycloalkyl, aikenyl, aryl, arylalkyl, or
allcylaryl, with the proviso that R28 is not-CI-13, -nC3H,, -nCI3H23, or
-nC13Hcr. 23. A pharmaceutical composition comprising a pharmaceutical
diluent and a compound of formula IX: 0 R29 R30 IXxR29=H, or C
1-Czo allryl., cycloalkyl, aikenyl, aryl, arylalkyl, or alkylaryl, =CHR31,
-C(O)ORs1, - C(O)R31, -CA2C(0O)0R31, -CHzC(O)NHR31, where R31 is
H or C1-Co alkyl, cycloalkyl, or aikenyl; R 30 = C1-Czo alkyl, cycloalkyl,
aikenyl, aryl, arylalkyl, or alkylaryl; 50 X5 = -OR32, or NHR32, where R32
is H, C1-C26 alkyl, cycloalkyl, alkenyl,aryl,_arylalkyl.or alkylaryl, the R32
oS ARSI i & AT BBRg  dFot et oty PO o
carboxyamidigieibean alCshotegrdup -wrszether group, the R32 group
further optionally containing one or more halogen atoms; with the proviso

that when R29.is =CH2, then X5 is;nat OR 24. The pharmaceutical .
ORISR ST S HETBI Ho R, 0y ot e g
aryl, arylaiystsrdakgisrgt ~SF=Er2e8 K e Hhed M cedtibaliootmpdditions
of claim.24rwhessiniBR9 dsulid3iaraGkidyi26, The pharmaceutical
compositions of claim 23, wherein R32 is -CHZC(O)ORS33 or -

CH2C(O)NT R33, where R33 is C-C1o0 alkyl, cycloalkyl, allcenyl, aryl,
arylalkyl%or alRytasmeemar pechim st ak Contpositng erdtaiml 2tkenyl,

wheyeR2i8, < hklawwr-C8H".
13, The compounds of claim 12, wherein R'® is ~CH;.

14.  The compounds of clatm 11, wherein R* is -CHaC{O)OR™ or -CH:C{OINHR,
where R is C1-Cyg alkyl, cycloalicyl, alkenyl, aryl, arylalicyl, or alkylaryl,

15, Compounds of formula V:

wherein
R = Cy-Cyyp alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, =CHR”, -C{O)OR™,
-C(OWRT, CHIC(OYOR™, ~CHC(O)NHR?, where R® is B or Cy-Cip atiyl, eycloallyl, or

alkenyl, except when RY' is =CHR®, R™ is not H; ‘
R¥ = ()-Cyp alkyl, cycloalkyl, alkenyl, aryl, aryvlalkyl, or alkviaryi;
with the proviso that when R* s —COOE, then R is not ~CH;, -nCsHyy, or €35y, and with

the further proviso that when R*! is —CH,COOH, then R¥ is not —(H;, -CH,CH;, or
-1CsH .
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28. The pharmaceutical compositions of claim 23, wherein the compound
is selected from the group consisting of: 51 Do 0 Lo CHZ .nCt, OH "
H3ICWGHH1, O0001~1*11 HHHH H3C(lizC)7 N H3D(FIY) N
HaCMzCh N HaC(HZC)7 NV\OOH O ~~0O ~OONE DIOCHa H (f) O
HaC(HZ)7 .., Noand" o H3C(HzCjN e OMe 29. A pharmaceutical
composition comprising a pharmaceutical diluent and a compound
according to claim 1. 30. A pharmaceutical composition comprising a
pharmaceutical diluent and a compound according to claim 7. 31. A
pharm ceguril%al comp Si i?n comprising g pharmaceutical diluent and a
compa)%nd according ‘t%oo PR 121 VB TR R i ket sy eleribalirml. e,
soiristnglaiptlarmaceutical diluent and a compound according to claim
15. 33. A pharmaceutical composition comprising a pharmaceutical diluent

and a, compound according o glaim 18,51+ o,

18,  Compounds of formula VI

wherein:
R* = C)-Cyp allyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, -C(O)OR, -C{OR®,
-CH,C(O)ORY, CHyC(O)NHR, where R* is H or C\-Cyo alkyl, cycloalkyt, or alkenyl;

R® = C;-Cyp alkyl, eycloalkyl, alkenyl, aryl, arylatiyl, or aliylaryt;

with the proviso that when R* is ~COOH, then R™ is not ~CH;, —nCSHu; or CraHay, and with
the further proviso that when R* is -CH,;COOH, then R is not ~CHa, -CH,CHs, o
—iC5H; }e

i9, The compounds of claim 18, wherein R™ is C,-Cy atkyl, eycloalkyl, alkenyl,

aryl, arylaliyl, or alleviaryl.

20, Compounds of formule VII:
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34. A pharmaceutical composition comprising a pharmaceutical diluent
and a compound according to claim 20. 35, A pharmaceutical
composition comprising a pharmaceutical diluent and a compound
according to claim 22, 36. A pharmaceutical composition comprising a
pharmaceutical diluent and a compound according to Formula lii:. 52 0
Rif 0 RIZ xa 0 lla wherein RI H, or CI-C20 alkyl, cycloalkyl, alkenyl, aryl,
arylalkyl, or alkylaryl, =CHR13, -C(O)OR13, - C(O)RL3, -CH2C(0)ORt3, -
H2C(O)NHR13, where RC3 is H or CI-Clo alkyl, cycloalkyl, or alkenyl,
Rizere@ R 020:alkyl cyaloabyd -alkemyt, aryl, arylalkyT, or alkylaryi; X3 =
OR74, where RI" is CI-C70 alkyl, cycloalkyl, alkenyl, aryl, arylallryl, or
alkylaiyl, the Ri4 group optionally containing a carbonyl group, a carboxyl
group, &lcarbb Ry ArREE g SU AR ARESKET %&Q&F%lﬁ’%%éﬁ%%&p, the
R14 group further optionally containing one or more halogen atoms. 37.
The pharmaceutical formulation of claim 36, whereig,RI I is CI-Clo alkyl,
cycloalkyl, alkenyl, aryL arylalkycI), or alkylaryl, gr=CH2. 38. The

pharmaceutical formulation ef claim,37, wherei |1 is -CH3 or =CH2. 39.
The pharmaceutical formulation-gf claim 36, wherein R 14 is

_CH2C(O)ORIS or - CH2E{tNfaRib, whera R15%s CI-Clo alkyl,
cycloalkyl, alkenyl, aryl, arylalkyl, or allylaryl.

22, Acompound of formuols VIL

O

:i C L3}
/
B

R2 O
o

Vil
wherein R* is C;-Cag alkyl, cycloalkyl, alkenyl, arvl, arylalkyl, or alicytaryl, with the proviso
that R is not -CHs, 0CsHs, -nCiHas, or -nCisHy.

23. A pharmaceutical composition cornpnising a pharmaceutical diluent and a

compound of formuia IX:

28
q s R

? ,
RSD }!___}(5
Q

I

R® =H, or C-Cy alicyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, =CHR®', -C(0)OR™, -
CIOWRY, -CE,CIOYORY, -CH,C(OWHR™, where R* 15 H or Ci-Cag alkyl, cveloalkyl, or

alkcenyl:

R¥= C-Cy alkeyl, eycloalkyl, alkenyl, aryl, anytalkyl, or alkylaryy;
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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. 53 43. The use of a compound as set forth in claim 41., where the
compound is selected from the group consistingof. 0O0CH3 ( 000 HL
H3C(H2C)i CO2H , and H3C(H2C)i N OH 0 44. The use of a compound
as set forth in claim 42, where the compound is selected from the group

consisting of: 00 CH3i)O0 LOH H3C(H2C)7 CO2H . and H3C(H2C)7
N j-~OH

%* = -OR®, or ~NHR®, where R* is H, Ci-Cyo alkyl, cycloalkyl, alikenyl, aryl, arylaliyl, or
alkylaryt, 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 OFL

24, The pharmaceutical compositions of claim 23, wherein R? is C1-Cyg alkvl,
cycloalicyl, alkenyl, arvl, arylalkyl, or alloylaryl, or =CH;.

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

-

26.  The pharmacentical compositions of claim 23, wherein R¥ is -CH,C(0)OR or -
CH:;C(O)_NHRﬁ, where R* is C1-Cio alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl,

27. The pharnacentical compesitions of claim 23, whers R is ~Colly or —CgHyn.

28.  The pharmacentical compositions of claim 23, wherein the compound is selecied

from the group consisting off
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0 45. The use of a compound in the manufacture of a medicament for
treating cancer, where the compound is of formula 1X. 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
animal. 48. The use of a compound as set forth in claim 46, where the
compound is selected from the group consisting of: 540 00 H
H3C(H2C)5 ~ H V/ VA H3C(H2C}3~~~HV/ Op0 OO HH

N =TVH3C(H2C)7 OHafd pQ 0 f) O HH3C

H3C(F2Ch~
OMe

49. The use

egrpolnd is selected, e

of a oimfound as

set forthqn %im 46, w

Hglit0) N
e 270/ \,,\?

H2C)ANN
here the™

HaliraCly N

g Y,
@ g ] 5
163 o ) 5 (&Y o t£) o
N SC{H@kﬁj H3C{HQC\E§[§ HSC{HzC‘QﬁmW chmzcgtﬁ\,\
d an d T ¢ R I oK,

¥

H

i1
o WG
: i o
HyCIHaCly B
= \/‘\‘\, and

HC(HCY Y
o]

29.

A phamaceutical composition comprising & pharmacentical diluent and 2
compound according to claim 1. . -

30. A pharmaceutical composition comprising a pharmaceutical diluent and a
compoumd according to claim 7.

31. A pharmaceuiical composition comprising a pharmaceutical dilvent and &

compound according to claim 11,

22, A pharmacentical composition comprising a pharmaceuticel diluent and a

compound according to claim 15.

33, A pharmaceutical composition comprising 2 pharmaceuiical diluent and a

compound according to claim 18,

34, A pharmaceutical composition comprising a pharmaceutical diluent and a

compound according to claim 20.

35, A pharmmaceutical compesition comprising a pharmaceuntical dilusnt and a |

compound according to claim 22.

36, A pharmaceutical comnposition comprising a pharmaceutical diluent and a

compound ascording to Formula TH.
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group consisting of. 550 Op HH HsC(HzC)s NH,C(H,C',N COp O
ppH N HCH2H Ch~aC(HzC)7 OHand O (-) O O HH3C(HZC)7
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 I1X.
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

153

wherein

R = H, or C;-Cap alkyl, cycloalky, alkenyl, aryl, arylalkyl, or alkylaryl, =CHRY, -C(O)ORY, -
COR", -CHU0)OR", -CHCOWHR ™, where R is H or C-Cyo aliyl, eycloalkyl, or
alenyl;

RZ= Clu'pgo alkyl, cycloalkyl, alkenyl, aryl, arylalicyl, or alkylaryi;

X’ = ORY, where R™ is C-Cyp alleyl, eycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, the R™
group optionally containing a carbonyl group, a carboxyl group, & carboxyamide group,
an alcohol group, or an ether growvp, the R group further optionally containing one or

more halogen atoms.

37.  Thepharmaceutica! formulation of claim 36, wherein R*? is C;-Cyo alkyl,
cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, or =CH,.

38, Thephammacentical formulation of claim 37, wherein R'! is ~CH; or =CHa,.

39, Thepharmaceutical formulation of claim 36, wherein B is -CHC(OYORY or -
CH,C(O)NERY, where R* is C;-Cyp 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 I,

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 & compound as set forth in claim 40, where the medicament is suitable for

adrministration to an animal.
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To44,

I
\‘\\C o H
N S N
HaC(HzClr coH »and HaCHC)R \)\

45,
46.
47.

48,

administration to an animal. 53. The use of a compound as set forth in
claim 51, where the compound is: 56 0 () 0 H3C(H2C),N O 54. The use
of a compound as set forth in claim 52, where the compound is: O (+) O
H C H3C(H2C),\\ ~ 0 55. 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. 56. The use of a compound as set forth in
claiftt 8% chffere thed et Caihdh RS ditalhe fobe Semistrantcts’ &4 han.
S57gdhecusetagaticompound as set forth in claim 55, where the
medicament is suitable for administration to an animal. 58. The use of a
compound in th manufacture of a medicament for inhibiting the activity of
fatty acid synthiase, where the compound is otformula IX. 59. The use of a
compound as set fortlhig claim 58, V\@gre the [nedicament is suitable for
administration to man. 60. The use of; as set forth in

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

group consisting of:

CHg ()

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

compound is of formula TX.

The use of a compound as set forth 10 claim 45, where the medicament is suitable for

administration to a human.

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

administration io an animal.

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

group consisting oft
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administration to an animal. 57 61 The use of a compound as set forth in
claim 59, where the compound is selected from the group consisting of: O
0 1CH3,\CH3 O O H3C(H2g7COzH H3C(H2C)7CO2H U-)O 000
CH3 HH HaC(HaC)i F13C(H2C)7\\W' NOO OHIIH NN C H3C(HzC)i
pH H3C(H2C) O 0 HH H3C(HzZC)a NV H3C(H2C)7\" NV OH, 00O

()
H3C(H2c:);~ \/\
()
HSC(HZC)T \/\OH and

g .

O

(£

HaClHaC)a

().

&
HyG(HCH

(1

D
«
N
HaC(H-Cly OM

0

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

group consisting oft
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OO H3(1))0 00 HHH3C(H2C)3 'and H3C(FizC)i IN OMe k 0 58 62.
The use of a compound as set forth in claim 60, where the compound is
selected from the group consisting of: O CH3 ,\\CH3 L H3C(H2C)7 ~ CO
2H H3C(H2C)7\CO0 2H 0O O CH3 HH3C(H2C) N V/VAN
H3C(H2C)~, 00 00

(=) (=)
o]
' ¢ \//\ \\\\0“
HzC( 20)5 HaC(HLC )

() £

\"\\c \/\ \\ \/\
GO RSN HaG(HaC)y OH  and

()

o
HyClHCl

50. The use of a2 compound in the manufacture of & medicament for stimulating the activity of

CPT-1, where the compound is of formula IX.

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

administration {o a human,

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

admintstration to an animal.

53, The use of a compound as set forth in claim 51, where the compound is:



34.

55.

56.

57.

59.

60.

00O NH HaC(H:C) OH H3C(H20)5 N 00 H H3C(H2C)3 H3C(H2C)7N\
COH 0000 aOCHaa) OO0 HHH3C4H2C.\O N and H3C(H2C)7 N
OMe . 059 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 ascset forth in claim 63, where the

medicament is suitable-for ad
compound as set forth in clat
the

inistration to an animal. 66. The use of a

\\\
7

HLGH,0)

The use of a compound as set forth in claim 52, where the compound 1s:

o

(+)

\
N
W

S
HaC(HZC)r

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

neurcpeptide-Y, where the compound is of formula X

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

admimstration to 2 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 TX.

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

administration to a humat.

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

administration fo an animal.
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group consisting of. 00 () ~I 00 H\/INH3C(H2C)7 * OMe H3C(H2C) N
0 and O 67. The use of a compound as set forth in claim 65, where the
compound is selected from the group consistingof: O0 W0o H
H30(H2C)7N OMe H N and H3C(H2C)\" 00 60

61. The use of 2 compound as set forth in claim 59, where the compound is selected from the
group consisting of:

8] O

CHz

\"“l‘ W
HaOHC) : H3ClH O

COH COgH

) i
o o CHs
HsCHC) P N HecnorS M S
o ' ol

8]
) ()
O 8]
S & §
H3CHC ) HC(HC) S Ny
G
&
) ()
O 0]
o =
HiGiHC ) N N e S
G
o
e}
[0
[»}
o < ﬁ \)k
Al &
HaClHC) S Sy, P R oM .
o]
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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:

0
CHs
o\ Q”
\“u‘ " -
H3CH Ty . GG ,
3CHCly Ok 3C(HCYy
0
0
(1)
0 o CHa
i
S N . K H
HaCiHC)Y S R S N
sCiheCy = HAClH2C) Sy
0 ’ K .
() ()
0
HaGHeCl H HaC{HaCls
i e
&) 5
o) o
o
HeC(HROK S~ HaGHCH SN
E E)
0 C
0
F o]
: \\\\\CHg 6]
) o o
o i < ﬁ\/lL
o N
HsClti 0l Moy ™ HCHOY OMe .
0
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63. The use of a compound in the manufacture of 2 medicament for inhibiting growth of

invasive microbial cells, where the compound is of formula [X.

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 te 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 O
) |
&)
")
| o} Q
3 ﬁ\)L
o ! .
HaC(HLC) / OMe o H
HaC(HC e
A and $C(HCly N
3]

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

group consisting of:

O
l @
@)
8]
\ e ]
S \ \)L
H3G{t2C)r OMe & H
' HaG(HaClr S
K and 5C{HClr X
o]
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