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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 bocks 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

10 as neutral fats. There are four rimar enz mes |nvolved in the fatti/
acid @ML@@WE@ %M&’OSIT ONS
carboxﬂ@@@mw@&@wm&hma&mm EEHK SAME

enzyme, FAS, catalyzes the NADPH-dependent condensatlon of the
PrECKRUNRIoTYEED Aamhalkgny|-CoA to produce fatty acids. NADPH

is a reducing agent that 15 generally serves as the essential electron

donor at twolpeintsid thekesction cycle of FAS. The other three enzymes

(i.e., ACC, malic enzyme, and citric lyase) produce the necessary

precursors. Biheraiyiymdbidorarampletie Baehod ey sebigutisst: they are the

" NADPH, are also involved in fatty acid synthesis. FAS has an Enzyme

BowintSeids PESp ] @@@@?&n@q@% ISR %ﬁ‘@‘fawﬁsf@%%f‘d {normones md
synthetase fatty acid ligase, as well as its.s stematl

HEeE RS RYC0A T C &E?zl?fd’ﬁ%‘fé?é%é AP LG: SH Ao 2
enoyl.-reduci nd thi ester sm Ther even distinc
ﬁ;ﬁl‘ggo 58??8 ?égfy%lg r%t%ﬁ%s \/I(})/ g % %icefyggéa{]%ynt gétllgo known

fatgl%ps allcynyl transacylase malonyl transacylase beta-ketoacyl
as 1165
etase (condensmg enzyme), beta-ketoacyl. reductase,

beta- hydroxy@ﬁylecg?pm[?mg%;&quﬁ&@éﬁe@ﬂ%@ I0851E5ASSn W Bhthway, fatty
S. J., Biochemistry, 28: 4523-4530,"1989). All seven of these enzymes

tagethen iRy £ASuAlhaugh dhekhS catalyzed muihesie, ohfdtyiasies iSThe

similar in lower organisms, such as, for example, bacteria, and in higher

rganismezsvelras, ane@mpley ayeohagterdant condensation of the precursors
malony-CoA and allynyl-CoA to produce faity acids. NADPH is a reducing agent that

| generally serves as the essential electron donor at two poiﬁts in the reaction cycle of FAS. The
other three enzymes (i.e., ACC, malic enzyme, and citric lyase) produce the necessary precursors.
Other enzymes, for exanpls the enzymes that produce NADPH, are also involved in fatfy acid
synibesis.

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

acid synthetase, fatty acid ligase, as well as iis systematic name acyl-CoA:malonyl-CoA C-
acyliransferase (decarboxylating, oxoacyl- and enoyi-reducing and thioester-hydrolysing). There
are seven distinet enzymes — or catalytic domains - involved in the FAS catalyzed synthesis of

fattv acids: 'alkynyl transacylase, malony! transacylase, beta-ketoacy! synthetase (condensing

EnZyIne}, beté—ketoacyl reductase, beta-hydroxyacyl dehydrase, enoyi reductase, and thioesterase.
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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
single polypeptide. These are classified as Type | FAS. F{AS inhibitors

1] ounds have. 1 | inQipI [ NeY-form
R e e S S R
ﬁ%ymatic activity of purified FAS. FAS activity can be assayed by
measuring the incorporation of radiolabeled 15 precursor (i.e.,
alkynyl-CoA gimalanyl-EoAkinte fatty.arids of Birspeeirophalanmelsieatlyrganisms,
measuring the oxidation of?QADPH. (Dils, et al., Methods Enzymol.,
357 4:83). L ahlae L sekforhdaeoshdisis:severakich Ssibilitang i Tablederia,
Renresentarive Inhibitors Of The Enzvms' Of The Fatty Acid Svnfnesis
RathwayhSvitih ased akibitas srjdratty iticds8sdibroartoproihaners enzymatic
cerulenin Ellman's reagent (5,5'-dithiobis(2-nitrobenzoic phenyocerulenin
asichioR ENB)mielans bp el 4: (pohlo mbprpjidse ey yprisseagiel(| ok
iodoacetate 232) phenylarsineoxide 4-(4'-chlorobenzyloxy) benzoic acid
(i Hreheo Ttarn TR BHIOMBRHS IFBErR6 KHasHans I8 arperBAsRE uiithind
(POCA) and its CoA derivative tuiolactomycin ethoxyformic anhtydride
Iititsins IS FOREinfhont RLBETAME oM RALYRENIEN A)fp &xemple, yeasthave a complex

composed of two separate polypeptides whereas in mycobacteriﬁm and humans, ail seven
reactions are carried out by a single polypeptide. These are classified as Type IFAS.

FAS inhibitors

Verious compounds have been shown to inhibit fatty acid synthase (¥ AS). FAS
inhibitors can be identified by the ability of 2 compound to inhibit the enzymatic activity of
purified FAS. FAS activity can be assayed by measuring the incorporation of radiolabeled
pracursor (i.e., alkynyl-CoA or malonyl-CoA) into fatty acids or by spectrophotometricalty
~measuring the oxidation of NADPH. (Dils, et al., Methods Fnzymol., 35:74-83).

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



(-} hydroxycitrate periodate-oxidized 3-aminopyridine adenine
(R,S)-S-(3,4-dicarboxy-3-hydroxy-3-methyl- dinucleotide phosphate
butyl)-CoA 5,5'-dithiobis(2-nitrobenzoic acid) S-carboxymethyl-CoA
p-hydroxymercunibenzoate N-ethylmale on de oxalylthiol esters such as
S-oxalylglutathione gossypol phenyiglyoxal 2,3-butanedione
bromopyruvate pre enolone Inhibitors for alhwnvl CoA carboxvlase
sethoxydim 9-decenyl-l-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 fluazifop and its CoA ester clofibric acid clofop
2,4-D nuecoprop 5- (tetradecycloxy) -2-furoic acid dalapon beta,

hata!

oTTA LCLI al I ICLI

|y|||c1\olu6l,cllleuu¢|‘§)gqm Z-alkytgiutarate tralkoxydim

2' mtradecanylglutarate (TDG) free or monothloester of beta beta

prime+# 3 T
(1'\/l|:hll(:‘A !\-'R,g?ﬂ oty "d\.-- sire-eyche-3 ,5' 16) IIIUIIU[JIIUb[JIId'U:
) o@roxycmnatn te . N2,02-dibutyryl guanosine cyclic 3
QEQ;QEQSZS, %lﬁlgéigbldﬁ@e@&é\ phenyocerulenin
acid), DTNE} melarsoprol
4-{#'cHiorobenzyloxy) benzyl nicotinate (KCD-  iodoacetate
2323 phenylarsineoxids
4-{4'-chlorobenzylaxy) benzoic acid (M) pea‘goeta.m
2{5{4-chlorophenylypentyljoxirane-2-carboxylate mehttm _
{(POCA) and its CoA derivative thiolactomycin

ethoxyformic arhydride

Inkibitors for clirate lyase

(<) hydroxycitrate

(R, 8)-8-(3,4-Gicarboxy-3-hydroxy-3-methyl-
butyl)-CoA

S-carboxymethyl-CoA.

Inbibitors for moalic enzyme

periodate-oxidized 3-ammopyridine adenine
dinveleotide phosphate

3, 5-difiobis(2-mitrobenzoic acid)

p-hydroxymercuribenzoats

N-ethylmaleqmide

oxalyl thiol esters such as S-oxalylghutathione

gossypol

phenyiglyoxal

2,3-butanedions

bromopyravate

precmenclons

Inhibitors for afiyavl CoA carboxviase

sethoxydin:

kaloxyiop and its CoA. sster

diclofop and its CoA ester

clethodim

alloxydim

wifop

clofibric acid

2,4-D mecoprop

dalapon

2-alicyl glutarate

2stradecanyigintarate (TDG)

2-octylglutaric acid

N6,02-dbutyryl adenosine cyclic 3,5
monophosphate

N2,02-dibutyry] guanosine cyclic 3',5%
monophosphate

Coh denvative of 5-(tstradecyloxy)-2-furoic
acid {TOFA)

2,37, 8~wtrachiorodibenzo-p-dioxin

. S.decenyl-1-pentencdioic acid

decanyi-2-pentenedioic acid

decanyl-1.-pentenadioic acid

{Sy-ibuprofenyl-CoA

(R-ibuprofenyl-Coh

flnazifop and its CoA ester

clofop

s-{ietradecycloxy)-2-furoic acid

beta, beta'tetramethylhexadecanediole acid

fratkoxydim

free or monothioester of beta, beta prime-methyl-
substituted hesadecanedicic acid (MEDICA
16)

alpha-cyanco-4-hydroxycinnamate

S-(4-bromo-2,3-doxobutyl)-CoA

p-hydroxymercuribenzoate (PHMB)

N6,02-Gibutyryl adenosine oyclic 3',5-
monophaosphate
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monophosphate p-hydroxymercuribenzoate (Pl-11vvm) CoA derivative of
5-(tetradecyloxy)-2-furoic N6,02-dibutyryl adenosine cyclic 3',5'- acid
(TOPA) monophosphate 2,3,7,5-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 FAS, 5

the step catalyzed by the cond,ensigfg enzyme (i.e,, beta-ketoacyl -
synthetase) SHdhEOW B RedTRESE N-Ar a8 HeBHBE e e prefered

andidates for. inhibitors that reduce or stop fatty acid. synthesis, Th .
BRI G AT A B BE TR e e To bl ek s e

%%rzlﬁ%‘ésre %E“I%gﬂé‘a% B Je &8 g slie: Ex}ﬁ!eﬁ%rr‘%g%skﬁﬁiﬁ'&%%{%CQQ%%}{Q%ther fhree
a critical cysteine t iol, which'is the target of anti lpldenuc reagents, such

W fOEEXaMPS; G 10 Qj%f@é?ﬁ&%(&i'@éﬂ@: &P hrelsued.nhibitors.of gﬁﬁed out by FAS,

coridensing enzyme include a wide range of chemical” compounds,

iﬁ%'%@ﬁé@%%%ﬂ&%nﬁﬁ;@aﬁﬁa 4 reagenis carahleeiundargeing

disu e exchange. The binding pocket of the enzyme prefers long

Ghaiftae HavSIRBE tad uPERGIRA RO ARIRRE §oNtaIiNG {iRsidachaindiensry acid
and a group which exhibits reactivity with thiolate anions could be a good

isfribitcie oThe aohdansingenzyhie; e wenilell {2 Bcharacterized in terms of
3R)-2,3-epoxy-4-0xo-7,10 dodecadienoyl amide] is an example: O NH2 |

5@ O endlémiciicov dlentbiterds ¢Otikeanticalnysteme thivhigsoupiintheystems
active site of the condensing enzyme of fatty acid synthase, inactivating
tHivkeghish 2y thatic sty (Ruiribeshirereis. sudissienssaaos: 7B iFghitor cerulenin.
1989). 'While cerulenin has been noted to possess other activities, these

20 either occHF e IBBRIRMSHSSFRRICIHAS FTDES FetBiiaft Witidengoe! chemical

human cells (e.g., inhibition

3

compounds, including alkylating sgents, oxidants, and reagents capable of undergoing disulphide
exchange. The binding pocket of the enzyme prefers long chain, £, E, dienes.

In principal, a reagent containing the sidechain diene and a group which exhibits
reactivity with thiolate anions could be a good inhibifor of the condensing enzyme. Cerulenin
[(2S, 3R)-2,3~epoxy-4-0%0-7,1 0 dodecadienoyl amide] is an example:

8]

Cerulenin covalently binds to the critical cysteine thiol group n the active site of the condensing

- enzyme of fatty acid synthase, inactivating this key enzymatic step (Funabashi, et al., 1.
Biochem., 105,751-753, 1989}, While cerulenin has been noted to possess other activities, these
either occur in microorganisms which may not be relevant modsls of human cells {e.g., inhibition
of cholesterol svnthests i fungi, Omura (1976), Bacteriol. Rev., 40:681-697; or diminished RNA

synthesis in viruses, Perez, et al. (1991), FEBS, 280: 129-133), occur at a substantially higher
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of cholesterol synthesis in fungi, Omura (1976), Bacteri.ol. Rev.,
40:681-697; or diminished RNA synthesis in viruses, Perez, et al. (1991),
FEBS, 280: 129-133), occur at a substantially higher 4 drag
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, Fain, et al. (1987), J. Immunol.,
139:3918-3923). Some data suggest that cerulenin does not specifically
inhibit 5 myristoylation of proteins (Simon, or al., J. Biol, Chem.

SIS Y NIHPS (SR OETHRHH: e sion el MRS ghitin ((PY): FEBS,
Pat Application;Ng. 08/096,908 and .its.CIP filed Jan. 24, 1994, t .
R e B PG TR PHH) ol eheag sk et ypesis

inhibitors of fatty acid synthase, .citrate lyase, CoA ¢ ng e, an ic
uﬂn monf a]il%é%n roceé%néolﬁte%ag&é% Exf reﬁoaélé? 1 cg p’ %y ﬁ?@,g?agﬁ)%%, L

Enzyme. oda an ochim.’Biop

AELIEAOPR0R ART: b Ll ANBIOGS SR AR AR

metimes terfted WS-1228A), a naturally occurring

%{%{fi%%ﬂ@%@ﬁ}@éﬁgy@ﬁﬂl&%e Aich 1@ REACHCYLEY :3%5@85%&%@9%).59

4. The chemical structure of Triacsin C is 1-hydroxy-3-(E, f,

E-2',4',7"- undecatrienylidinetiazene.  dacsinEicatises:pR%a phibitiamel

rat liver acyl-CoA synthetase at 15 8.7 uM; a related compound, Triacsin
As/imiEits acykCork-sathetase tnpa meehanismvichiis conepatitivecowithied by
long -chain fatty acids. Inhibition of acyl-CoA synthetase is toxic to animal
ceftsententaciadet ate (abinaaot faal 2didBioltiEhentr266/:42 (e A216;01 9849, and
teaches that Triacsin C causes growth inhibition in Raji cells at 1.0 MM,
amdihermymalso been shown to inhibit growth of Vero and Hela cells.

Tomoda el. al. further teaches that acyl-CoA synthetase is essential in 20
animal cells aridegtatarthitoiirsaies (Rerepdymhicthdddehival Bifelys. Act@mily 5598
compounds (gamma-substituted-alpha-methylene-beta-carboxy- N

G BB P oo PHAS DB Ao A OB RER RS 3 B gommes temed
(the disclosure of which is hereby incorporated %eference) to inhibit

AV HeatY oy ATHSRE ARG ROt of SR CERS B BHEr i aie WG BSE.

T9e Sompounds Aiselosad g AR AN PAYE SSVeIa] VANAgSs & roa,r
undecatrienylidine) triazene. Triacsin C causes 50% inhibition of rat liver acyi-CoA synthetase at
8.7 uM; a related compound, Triacsin A, inhibits acyl CoA-synthetase by a mechanism which ig
competitive with long-chain faity acids. Inhibition of acyl-CoA synthetase is toxic to animal
cells. Tomoda et al. (Tomoda el. al,, . Biol. Chem. 266:4214-4215, 1991} feaches that Triacsin
C causes growth inhubition in Raji celis at 1.0 4M, and have alsc bsen shown to inhibit growth of
Vero and Hela cells. Tomoda el. al, further teaches that acyi-CoA. synthetase is essential in
amimal cells and that inhibition of the enzyme has lethal effects.

A family of compounds (gamma-substitated-alpha-methylene-beta-carboxy-
gamma-bufyrolactones) 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 fumor cells,

h
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over the natural product cerulenin 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
575 Patent, as is their use as a means to treat tumor cells expressing
S Ra R, JORINASE A5 3 MEBNR IO RANEE PR WRIBH R DR IROmiages
Al aitlbees the uséof aﬁy%tty acid synthase inhibitors to

o%%?%ﬁ@ﬁ%ﬁ'%%%‘ﬂ%@ﬂ%%&%@ﬁt@%%%&ﬁ?ﬂk@%ﬁt $iz@%nkfe hishly

as a means uce body weight. The primary sites for fatty acid
éXMEe@%ﬁJ%Bﬁ Qﬂﬁl@ﬂiﬁrﬁéﬂ@r@é?ﬁ%ﬂé@ﬁ Rameah Lgasbud solution, [3] they
Biochem., 52:221-230, 1974, Triscari et al., 1985, Metabolism, 34:580-7;
Bamrkatslal vl 994 Meiabalisne, [42:280:8) tactating mranymady iglgngismiitics, and
(see Thompson, et al., Pediatr. Res., 19:139-143, 1985) and adipose
tisans feeldnck-whak1d 974, Bl SeitiMetioysidchchbodBad6 PhABiacological
Inhibitors of fatty acid synthesis as antimicrobial agents Cerulenin was
onpiralTisclatddsasatotntinl @ntfupgaldarwbidtierfriy thrad eyithres broipitors, is
of Cephalosporiuin caeruleas. Structurally cerulenin has been )
Ghraribelarized T P2ROB S-Sty acoRe-PEDSHRFSA BIReeR CARERSAEHAS, and
amide. Its mechanism of action has been 20 shown to be inhibition,
o ughairsverRs e IS g Lo A EALK Slsa Sy P RE s Hisksas dhe use of any faty
condensing enzyme required for the biosynthesis of fafty acids. C ruIegLn L
FEIS BEBASC RBORECA SSRGS IREETy B e A Lo o 520
Saccharornyces sp. In addition, some in vitro activity has been shown

B ATRRPS SR TEORsEeA: St iomycetes, and mycobacteria, although no 6

activity was t}?ﬁ'en dg%%%'r]n%t N ?a?élfcatcelr ug%ﬂé'é’z% E%‘”x&éésan Iﬁ%ﬁ%’své% 8L tiver {see
fatty acid syn e&ig"ihibitors and ceralénin In-particular has not been

valuated againstprotozaa-such, a7k oxoRIasMa999¢ Qfpihekdnfeations;;

eucaryotic pathogens such as Pneumocystis carinii, Giardia lamblia,

Rlasmoeditm sy, Trichomonam vaginalis: Srptosemdiviinkypanesapas, e o,
5 Leishmania, and Schistosoma.
Pediatr. Res., 19:139-143, 1985) and adipose fissue (Goldrick et al,, 1974, Clin. Sci. Mol. Med.,

AB1465-T9).

Inhibitors of fatey acid svothesic as aptimicrobial agents

Cerulenin was originaily isolated as a potential antifimgal antibiotic from the
culture broth of Cephalosporium caerulens. Structurally cerulenin has been characterized as
(2R 38)-epoxy-4-0x0-7,10-trans, trans-dodecanoic acid amide. Its mechanism of action has been
shown to be inhibition, through irreversible binding, of beta-ketoacyl-ACP synthase, the
condensing enzyme required for the biosynthesis of fatty acids. Cerulenin has been categorized as
an antifungal, primarily againsi Candida and Saccharomyces sp. In addition, some in vitro

activity has been shown against some bacteria, actinomycetes, and mycobacteria, although no
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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 puncturing the
skin), including the skin surface itself, mucus membranes, such as those
covering 10 nasal, oral, gastrointestinal, or urogenital surfaces, and
pulmonary surfaces, such as the alveolar sacs. Susceptible diseases
include: (1) cutaneous mycoses or tineas, especially if caused by

icrosporum, -Trichophyton, Epidermophyton, ar, Mucocut us . :
R o R Rl ity b R R B i
EUSA R QLR o (A Amaehicok ool U ebPRabu LARUSRCL K o
Acanthamoeba; (4) gastrointestinal disease, especially if caused by 15
Bladiaamblia: Faiae %9@&&&&&19&9&[&3&9@%@ LRSRQLIBIIN, QL GROGR,
(most commonly in immunocompromised animals); (5) urogenital .
intestionysspesialy inausedryionapehida, aisans-phdHeRemeNBspanosoma,
vaginalis; and (6) pulmonary disease, especially if caused by
Mysehacieram-kbeyeulosis, Aspergillus, or Pneumoeystis carinii.
Infectious organisms that are susceptible to treatment with fatty acid
synthesis inkititors:indhededMyidob act eritinnuhencukysisle RO0respeocialty diseases
multiply-drug resistant strains, and protozoa such as Toxoplasma. Any
vhiripouadehatinhibitsifally awickshisthiediseaeiybeinbstbdonnhibiEmicreliiaocessible
cell growth. However, compounds administered to a patient must not be
aylray insRide el bmniarep Sife MmarRe IRChafdtnMmcioBRY CBIESLNGEEIHhgRENE or
is beneficial to select inhibitors that only, or predominantly, affect target .
AiesEpRg bekiBuraGHe hRaopmriendRnHicrusrs BepEREEH SeT fidiose covering
own endogenously  synthesized fatty acid will express Type | FAS. This is .
S A B0 f Y T TRE BATPRR S i tor g '%Wi%‘ﬁ?Bﬁe&rﬁ‘%%H&S ¢ atveolar

the fact that exogenously, add ﬂfat acids can protect normal patient
CHs U O I B b R s A 1 e A A Shgecd
whish

| o o . | |
sgBi%r‘!ﬁ%ﬁ&(é"éﬁg%ggg%%%!gé:E%Jﬁ?uS%%%%ecb&?ﬁ%%}f A ucotic

nfections. tty  acids aré synthesized by Type | FAS Using

tﬁ&ﬁ%@,ségﬁéﬁﬁlﬂj lMll%@’%y E@QJQ%&E%:%M Q‘Bﬁzcﬂ? us, 2iPSic keratiiis,

enzymes which can feed substrates into this pathway may also effect the

atenofifatheaoid Sypiresisand thusseeiimpertaaiindicsphesiinatansed by
depend on endogenously ‘

Giardia lamblia, Entamoeba, Cryptosporidium, Microsporidium, or Candida {(most cormmenly in
immmmocompromised animals); (5) urogenital infection, especially if cansed by Candida
albicans or Trichomonas vaginalis; and (6) pulmonary disease, especially if cansed by
Mycobacterium tuberculosis, Aspergillus, or Pneumocystis carinii. Infectious organisrus that are
susceptible to treatment with fatty acid synthesis inhibitors include Mycobacterium fizberculosis,
especially multiply-drug resistant strains, and protozoa such as Toxoplasma.

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

cell growth. However, compounds administered to a patient must not be equally toxic to both



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, in the fungus S. cerevisiae the
products are predominately pahnitate and sterate sterified to coenzyme-
15 A. In Mycobacterium sniegmatzs, the products are saturated. fatty acid
CoA esters ranging in length from 16 to 24 carbons. These lipids are often
farther processed to fulfill the cells need for various lipid components.

Inhibition of key steps in g()“ n-sfream. proc ssing ar utilization of fat

TR e LS R GTAEH o T GO IR STRETTE (et ot ns
one dogengus tty acid or utilizes .20 fatty acid supplied from outside
?ﬁ%r%%(] , an <o tl%{ﬁ% %ﬁ%ﬁoeé%le%%éin-stream steps may not be

sufficiently SE#&%@&%@?&%@QP&%&@J&W%%p&ﬂ%eﬂqﬂ%%ﬁ%ﬁﬁmw

acid. However, een discovered that administration of Type I?atty

acid synthesis Jahibiecio sueh ficrobe stmakeadhe B erasensitive ts

inhibition by inhibitors of down-stream fatty acid processing 8 and/or

Wilsation Becausriabibis syeray. adminisitoianelp.taity acidsyntbasisotect
inhibitor in combination with one or more inhibitors of down-stream steps

i dipidhiesy it sis andios: uiikizatlonowil SeleEthfelyhiffect. Mitectiatceltsts which
that depend on endogenously synthesized fatty acid. Preferred
pambinatidnsiind fde andrinibitordf BaSanstaitcimyl iCoricarbbxgiiseyotss, faity
FAS 5 and an inhibitor ofMAS. When it has been determined that a
meainmatysiecté tWithcens Sdredhgantstraispaikirekprdssedonypeqa and
FAS, or if FAS has been found in a biological fluid from a patient, the

ANARTTRI Shysatiént Payrise Weshedbipuloriisrimedraty BvRY SitAlsigiect the
inhibitor (Pat No. 5,614,551). 10 The inhibition of neuropeptide-Y tq

A BT SH S TR R VT AT RS i R BT AL 77 TR SRfdRgr sl
Patent Application No. PCT/USO1/05316 the disclosure of whichis .
ORI e OF bR B 1SR CB AP A e oeE s il efes
describe.ar disclose.a f the compounds discl i N
DB SRR o e s DR D IR i
stimulate Wel%% product of Type I FAS differs in various organisms. For example, in the

fungus 8. cerevisiae the products are predonunately palmitate and sterate sterified to coenzyme-
A. In Mycobacterium smegmatis, the products are saturated faity acid CoA esters ranging in
length from 16 to 24 carbons. These lipids are often further processed to fulfill the cells need for
various lipid components.

Inhibition of key steps in down-stream processing or utilization of fatty acids may
be expected to inhibit cell function, whether the cell depends on endogenous fatty acid or utilizes
fatty acid supplied from outside the cell, and so inhibitors of these down-stream steps may not be
sufficiently selective for microbial cells that depend on endogenous fatty acid. HoWever, it has
been discoversd that administration of Type I fatty acid synthesis inhibitor to such microbes
makes them more sensitive to inhibition by inhibitors of down-siream fatty acid processing
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15 loss is described in U.S. Patent Application Serial No, 60/354,480, the
disclosure of which is hereby incorporated by reference. That application
does not describe or disclose any of the compounds disclosed herein,
either. The use of FAS inhibitors to inhibit the growth of cancer cells is
described in U.S. Patent No. 5,759,837, the disclosure of which is hereby
incorporated by reference. That 20 application does not describe or
disclose any of the compounds disclosed herein. The use of FAS
inhibitors to inhibit the growth of cancer cells is described in U.S. Patent

No. 5,759,837, the disclosure of which is hereby i ora
St e R s R e

- compounds disclosed herejn. .9 Su the Invent lon In. accardance
SRTRT RS, WUp 88? SF fﬁ%ff‘pl}é%n‘gﬁqr 5 Q?l %;t ?; S §1os &sis ahd/or

ompoun

%@%%r %ling%o (f%ﬁé%e\é@g %@el%%?é%ﬁ%&ngg&? en%ﬁ%ﬂgf}l%%m%d fatty
[9 (‘Oe)iN |T2y V\fﬂ%[&%cﬁ%gnS%Qnﬂﬁt%?g?ﬂ%eﬁ%%ﬂ%QYddﬂQ&rﬁgﬁase or FAS

cyc oa enyl aryl, arylalkyl, or alkylaryl, and where R

mg{goggyMy contain halogen atoms; R3 and R, the same or
different from each other, are CI-C20 alkyl, cycloallyl, alkenyl, aryl,

arylalkyl, or itkiaryk withthespravisedhal whtmRz is ndidied@Mhb @lis of an organism
-OC(O)CF3 and R3 is -CHSs, then R4 is not - CH2CH20H4 -CH {C&Hs),

Qi G \YGHs kI Bymdrandane Fusher peovisadbal wheRlgRa BuM 266 biijent, the
then R4 is not -CR3 or -CH2CR3. In accordance with a second aspect of
therpriesent-nue niiodheseds provides aicomfatyad dfynthesis inhibitor {Pat No.
5,614,551}

The inhibition of neuropeptide-Y to depress appetite and stimulate weight oss is
described in International Patent Application No. PCT/US01/05316 the disclosure of which is
hereby incorporated by reference. That application, however, does not describe or disclose any
of the compounds disclosed in the present application

"The stimulation of camitine palmitoyl transferase~1 (CPT-1) to stimulate weight
loss is described in U.S. Patent Application Serial No. 60/354,480, the disclosure of which is
hereby incorporated by reference. That application doss not describe or disclose any of the
commpounds disclesed herein, eithet.

The use of FAS inhibitors to inhibit the growth of cancer cells is described m ULS.
Patent No. 5,759,837, the disclosure of which is hereby incorporated by reference. That
application does not describe or disclose any of the compounds disclosed herein.

The use of FAS inhibitors to inhibit the growih of cancer cells is described in U.S,
Patent No. 5,759,837, the disclosure of which is hereby incorporated by reference. That

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



formula H: O Rs RR R7 H 10 wherein Rc Cz-Cio alkyl, alkyl, alkenyl,
alkynyl, aryl, arylalkyl, or = cyclo alkylatyl, -CffitLOOR", -CO(O)R1,
-C(O)NR'R" , -CH2c(O)R1, or-C112C(O)NHR1, where R' and R" are each
independently H, C3-C1o alkyl, cycloaUryi, alkenyl, alkynyl, aryl,
aryylalkyl, or alkylaryl, optionally containing halogen atoms, but R is not
di-,.tri-, or tetra-alkyl .substituted phenyl, R7=-OH,
-0R12,-OCH2C(0O)Rd2, -OC 12C(O)NnRI, OC(O)Ri2, -OC(O)OR12I
OC(O)NIINH R or -OC(O)NRuR'a, where R12 and RP3 are each
mdependently H C -C20 alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or
aptaryl e pEfioR'2 and R73 can optionally contain halogen atoms;
R$ and R9, the same or different from each other, are C,-Cz0 alkyl,
cycloetiphealkethyd, fary Bsraey il Ky wmkmpytwwmh@mesf@fméﬁ‘ba ﬁﬂ‘j‘%ﬂ%‘&d of
whem:& s ethyl, iftz and R9 are not the same, thou R' or R9 are not ethyl,
-CH2COOH, - - CH2C(O)NH2, -Cella-(C %), but R$ and R9 canbethc
same, even if R6.is ethyl, and when R6 g phenyl, and R7 is-OH, Ra and
R9 cannot simultaneously be --CH, and rop Ryl, and when R6 is
_phenyl, R$ and R9 cannot simultaneoggsly H3 or -CH2-(CsH5). 11 1In
- accordance with a th|rd aspect of tgg pkesént invention, there is provided

a compound of &3 R
I
wherem:
Ri=H

}*= -OH, -OR’, -OCEC(O)F, -0CHEC(O)NEE’, -OC{O)R?, -OC{OYOR’, -OC(OMNENE-R’,
or —OC(O)NR’R®, where R® and R® are each independently H, Ci-Cyo alkyl, cycloaliv,

alkenyl, alkynyi, aryl,
arylalkyl, or alkylaryl, and where R® and R can optmnally contain halogen atoms;

)i arxiR‘ the srme or different from cach ofber, are C;-Cap alloyl, oycloalicyl, a!ke:nyl, aryi,
arylalky, or alioylary; | '

swith the proviso that when R? is—OH, -OCHs, or ~OC(O)CFs and Ry is ~CH, thon Re i 10t~
CFS1CH, 0, ~CEi (3l o~ CE=CE-CE, and

and the farfher proviso that whea X is—CHy-( CeH), then R* is not —CB; or ~CECH-

In accordance with a2 second aspect of the present invention, there is provided a compound of

formuta O:
O
} RG
S h
/
RQ

r® R’

I

10



formula 1ll: O R14 R17 R16 R'5S M wherein Rat =-C(O)Rcs, where R1fl is

I, Cr-Cto alkyl, cycloalkyl, alkcayl, aryl, arylalkyl, or alkylaryl, optionally

containing halogen atoms. R15 = -Oll, -OR19, -OCH2C(O)R13,

-OCH2C(O)NHR24, -OC(O)Rt9, -OC(O)ORa9, -OC(O)NBNE-R19, or

-OC(O)NR19R20; where Rt9 and IC" are each indepevdentlyH, Ci- CCo

alkyl, c ycloalkyl, alkenyl, aryl, Kylaikyi, or atkylaryl, and where Rr9 and
wR@encan each optionally contain halogen atoms; R16 and R17, the same
s fﬁj:lfforat from each other areC -C20 alkyl,.cycloalkyl, alkenyl, aryl;

ary S hATI sbwﬂsd,snralhwﬁwﬁ,m@OR“
-C(O %QL o;oldentlcal then ejther R16 or RP are
not are not gera&%/g@ )Rcm?fa 'fg n’féiﬁle and K" are

or--mﬂ@d&m@@,w@m&u%ﬁ&% el e dﬁﬁx’a%me

not are not methyL 12 In accordance with a fo Sent
. inve memwhgmaﬁmﬁgm&ﬁkabP%ﬁ% SURRLSINY a
.pharmaceutical diluent and a compound of formula'IV: 0 R21 {224 S ~Rn
R22VPUMbRRS |
= -OH, -OR"”, -OCH,C(O)R®, -OCH,C(O)NHR™, {OCORY, ~OC(O)OR"™, OC(O)NHNE-R
: 12 : . ‘
or -OC(ONR R, where R¥ and R® are each independently H, C;-Cy alkyl, cycloalicyl,
alkenyl, aryl, axyla]kyi, or alkylaryl, and where Rn Rucan optionally contain halogen
. atoms;
R® and R, the same or different from each othé:, are C1-Cap alkyl, eycloalkyl, alkenyl, aryl,
arylalkyl, or alkylaryl,

‘with the following prcvxsos
- wheaR%js ethyl, if R and R’ are not the same, then R’ or R are not ethyl, -CH;COOﬁ, -
CHaC(O)NEL, -CH{C4Hs), but B and R® can befhe same, oven i R i elll, -
amd “ |
when R® is phenyl, and R” s ~OH, R? and RS cannot simu.lt;meouslylbe ~CH; and
-propenyl, and

when R® is pheayl, R* and R? cannot simultancously be ~CH, or -CH{C2H).



Red = H, C,-C20 alkyl, cycloallcyl, alkenyl, aryl, arylalkyl, or alkylaryl,
-CH20Ru, -C(O)RD, -CO(O)Ru, -C(O)NR2 le , -CH2C(O)RZ ; or -C
H2C(O)NfIR2, Where Ru-and R26 are each independently 11, CI-Cto
alkyl, cycloalkyi, alkenyl, aryl, arylalkyl, or.alkylaryl, optionally containing
one or more halogen atoms. . R22 = -OH, -OR29 -OCH2C(O;RF,
-OCH2C(O)NBPP, -OC(O)R", -OC(O)OR27, OC(O)NUM-R27, or-OC(O
NR27R28, where R27 and e are each independently$ Ca- C2 alkyl,

In acegrimRaRyTitakkanyl aampt, clieliykenr mlodany) dandinheraidn ane B2 can

formeiacit: optionally contain halogen atoms; R23 and R28, the same or
different from each other, are C'-C1o alkyl, cycloalkyl, alkenyl, aryl,
arylalkyl, or alkylaryl. 13 In accordance with a fifth aspect of the present
invention, there is provided a pharraceutical composition comprisinga .
pharmaceutical diluent'and.a cong "of formula 1. In accordance with a
sixth aspect of the present inyg there is provided a pharmaceutical
composition comprising a pharmag&iital diluent and a compound of -
formula Il. In accordance with a seventh aspect of the present invention,

: there is provided a pharmaceuticdfeomposition comprising a '

whapfi@rmaceutical diluent and a compound of formula “lll. In accordance with

an eighth aspect of the present invention, there is provided the use of a

RM comgnuitohineba: etury ' nt 10 induce, weight loss, |
where the com_po%?of'%ormu%@ﬁ%@f&&@éﬁm%ﬁ ct :

of tr¢iprdiyenttiinientioneshammds provided the use of a compound in the
1s manufacture of a medicament to treat cancer, where the compound is of -
R ForfRa0% i rPeEe6 i s e CENER Hs prcia)iih equesptinvention,
the_rg%gorﬁg%\ﬁeéghe use of a,cqmpound in the 2rpanufacturé of a
medi o St OB%- R vibre theé amdRpouerisivletfodemta N, G-
S(r:ovidqe%%%se on a Y QQ&%%’EQ%%’%% Qgﬁg%@ﬁ&h&eﬂ& cach
optionally contain halo geﬁ atoms; ‘ '

R and RY7, the same or differént from each other, are é:a-cm alkyl, cyczéalm_ alkenyl, aryl;
arylalky, or alkylaryl, | )

with the fonow.ing PIovisos: - )

- when R" is —C(0)CH;, and R™ and RV ars not id_mﬁca;,- then éith& R or R arc pot
are ot geranyl, p-fluorobenzyl, cinnamyl; famnesyl, methyl, or ~CHy{(CHs), and

- when R* is ~C(O)CeHs, then either R or RY are not are not methyl.

12



compound in the manufacture of a medicament to inhibit neuropeptide-Y,
where the compound is of formula IV. In accordance with a twelfth aspect
of the present invention, there is provided the use of a compound in the
manufacture of a medicament to inhibit fatty acid synthase activity, where
the compound is of formula IV. In accordance with a thirteenth aspect of
the present invention, there is provided the use of a compound in the
In gerapimgertiith aforihatest Aidht ReRTABRT GroRmheriRBIRTAS i PopRar egire!
coripokitionaos@isani nhlsmadectieat itheamipd 4 rRanpahfornietauty T4 In
accordance with a fourteenth aspect of the present invention, there is
provided a compound of formula: O CI 3H N Oz/~y H O In accordance
- with a fifteenth aspect of the present invention, there is provided a
pharmaceutical composition comprising a pharmaceutical diluent and the
compound of the formula accordifg e fourteenth aspect. In
accordance with a sixteenth f the present invention, there is
provided the use of a compound iﬁzﬂ'%zmanufacture of a medicament to
treat.cancer where the compound js of the formula according to the’
fourteenth aspect. In accordance with a seventeenth aspect of the present
whel B mventlon there is prowded a compound of formula; O S O

~H, C-Ca alkyl, cycloally, alkenyl, aryl, m}'ialkyi, or alkyiaryl. CH,0RY, -COR®,

~CO{0)R qom“R” —CH:C(O)R or ~CH2€(0)NHR where Rﬁ and RS are
‘each independently H, C-Cro allyl, cycioancyL slkenyl, aryl, azylalkyi, or.alkylaryl, -
 optionally oontammg oneor more halogen atorns.

= -OH, @R” @CﬂzC\O}Rﬂ, -OCHZC(O)MER” _GCORY, —OC(O)ORT’
oqommm ,or -QC(Q)NR”R” whers R” and R are e:ach mdq»m&enﬂyﬂ, Cy-
Cgoaikyl, cycloalkyl, alkenyl, acyl, arylalkyl, oralkﬁa:yi,andwhmk”mdk” can cach
opticnally contain helogen atoms; 7

RP and R, tho same or different from each other, are Cr-Cao aﬂcyi, eydloalicyl, alkenyl, aryl,

13



H O//N\H O 15 In accordance with, an eighteenth aspect of the present
invention, there is provided a pharmaceutical composition comprising a
pharmaceutical diluent and the compound of the formula according to the
seventeenth aspect. In accordance with a nineteenth aspect of the
present invention, there is provided the use of a compound in the

m agture icament to treat cancer where the compqund is of .
thgﬂl?grmu_ la gocﬁ%rrg i%%hto I%ﬁ% Osftt-:-%lg toenth aspect. Pﬁrgésc%r%l%%g PR ceutical
twETHRIH LS 5eEPEFsE Pragentuis dilbrm ansrecrpryvibddoasémpound

of formula:O SO H N\N O~/~H GH3 O An accordance with a
twWinfyetiinas paatoliheprasenbipreRion HAess, BPEQViRasiad a pharmaceutical
Phasmaseulicalcompastion.camenane.a pharmaceulieal dilugntand the
compound of the formula accordlng {o the twentie aspect. In

accordance with a twenty-second aspect of the present invention, there is

providedrheciseinf a sompousekin dfe trapsdastuisvedadedieamepitaded =
tr%&m%%&%u%%&%&mﬂ% hsp?lm%e;&{@ﬁ éﬁu%gtca%l&jamchégo%% of formula

twentieth aspect. In accordance with a twenty-third aspect of the present
invention, there is provided a compound according to the first aspect,
where: Rt is H;

In accordance with an eighth aspect of the present invention, there is provided the use of a

compound in the manufacture of a medicament to induce weight loss, where the compound is

of formula IV.

In accordance with & ninth aspect of the present invention, there is provided the use of a
compound in the manufacture of a medicament to treat cancer, where the compound is of

formuia IV.

In accordance with a tenth aspect of the present invention, there is provided the use of a
"compound in the manufacture of 2 medicament to stimulate CPT-1, where the compound is of

formuia TV,

In accordance with an eleventh aspect of the present invention, there is provided the use of a
compound in the manufacture of a medicament to inhibit newropeptide-Y, where the

compound is of formula IV.

In accordance with 2 twelfth aspect of the present invention, there is provided the use of 2
compound in the manufacture of a medicament to inhibit fatty acid synthase activity, where

the compound is of formula IV,
In accordance with a thirteenth aspect of the present invention, there is provided the use of a

compound in the manufacture of a medicament to inhibit growth of invasive microbial cells in

humans or animals, where the compound is of formula IV.

14



RZ is -OCH2C(O)NHRS, where RS is CI-CIO aryl containing a halogen
atom; R3is -CHS3; R4 is -n-C6-Cs alkyl. 16 In accordance with a
twenty-fourth aspect of the present invention, there is provideda
pharmaceutical composition comprising a pharmaceutical diluent and the
compound according to the twenty-third aspect. In accordance with a
twenty-fifth aspect of the present jnvention, there is provided the use of a
e e P il B P A E R R B
cBrpBUtd is as defined in the twenty-third aspect. 17 New classes of
compounds have been discovered wbich have a variety of therapeutically
valuable propertiesf eg. FAS-inhibition, NPY-m2nibition, CPT-I stimulation,
ability to induce weight loss, and anti-c&hcer and anti-microbial properties
Disclosed herein is a method of inducin weight loss in animals and
humans by administering a pharmace 4

comprising apharmaceditical ditvént and a compound_of formy
IV. Disclosed further herein is a method of inh%iting the synth
nenropeptide Yin humans or animals by administeringla p cal

composition comprising a pharmacen cal diluent and Qeonxpouadvf

formula l'l, M. or IV. Disclosed fu ther herein is a method of inhibiting fatty
acid 15 syntbase a otivityin humans or animals by eying a p cal

composition comprising a ‘cal diluent and a compound offormula I,_U, 11,
gr |@9°ﬂfﬂ§&638&#u?tﬁb%eﬂé?eﬁ%ﬂ% Pheffod 6t ABYRY RN BT AnRaided 2
apicrinaneatisbyoagmitiistestngisipg icaheompasitiddibem prsithg eompound of the

formuia according to the fourteenth aspect.

In accordance with a sixteenth aspect of the present invention, there is provided the use of a
_compound in the manufacture of 2 medicament to treat cancer where the compound is of the

fornmla according te the fourteenth aspect.

In accordance with a seventeenth aspect of the present invention, there is provided a

compound of formula:

ZT

\
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p tical diluent and a compound of formulal, IL 111, or IV. 20 Disclosed still
further herein is a method of preventing the growth of cancer cells in

animals and humans by administering apbarmaom ical composition

comprift a pharmaceutical diluent and a compound offormula I, II, Ill, or IV.
18 Disclosed. further herein is a method of inhibiting growth of invasive
micrebieidesits bithadminisiesirlg apbarnace yeahC HMBORIKOMGEOMPHSAged 2
2 pehaumaceylicaldlient ang.a £omRaund L RUMMIR) ndlinOLN; R BHEF: e
Description of the Drawings FIG. 1 shows a synthetic scheme to n%%e
thl%%&%?ﬁcyo(ﬁ IS SEHRGEY ERffietic scheme to make certain
compounds according to the invention. FIG. 3 shows a synthetic scheme
tomaekederrtaiitico mpounds:speg afdirgtadhenlofoventians Fkeidddshows of a
a&ﬁﬂf@ﬁﬂm%ﬁl@c%@ &ﬁ{é@@rﬁ%%%%aﬁg&%ﬂé@tﬁ@ y&%pound is of the
[ Ogg%ggécﬁlg. 5{05%%W5 a tsynthetlc schemes to make pertam compounds
according o 1he AV TSHTE #1es% shows a synthetic schemes to make
certain compounds according to the invention. FIG. 7 shows a synthetic
sehemetadake AGemPAURSACRARHING:IR hL eI HQR: £ G RidhO W@ ound
sgﬁtgx%li?a:scheme to make certain compounds according to the invention

20 FIG. 4 shows two synthetic schemes to make certain compounds
according to the invention. FIG. 10 shows a synthetic scheme to make
cettaincompounds according to the invengion. 1la

o)
. )k
N
N
o N Chiy
~H
o ,

“In accordance with a twenty-first aspect of the present invéntion, there is provided a

phanmaceutical composition comprising a pharmaceutical diluent and the compound of the

formula according to the twentieth aspect.

In accordance with a twenty-second aspect of the present invention, there is provided the use
of a compound in the manufacture of 2 medicament to treat cancer where the compound is of

the formula according to the twentieth aspect.

In accordance with a twenty-third aspect of the present invention, there is provided a
compound according to the first aspect, where: ' '

R'isH; |

R? is -OCHZC(O)NI-H{S, where R® fs C;-Cyp aryl containing a halo gen atorm;

R’ is -CHs; |

R*is -n-Cs-Cy alkyl

16



FIG. 11 shows the results of in vivo testing for weight loss of certain
compounds according to the invention. FIG. 12 shows the results of in

vivo testing for anti-cancer activity of a compound according to the
invention. 5 Detailed Description of the Invention The compounds of the
invention can be prepared by conventional means. The synthesis of a
number of the compounds is described in the examples. The compounds
may be useful for the treatment of obesity, cancer, or microbially-based
infECHERERER CTiB BrEOHREHEFERE iRy BB e o BEhaS Faving e @
folibwringyegarrrabriprsiiga; @rRABR2 \whensireul &R dituehR 2nd -BH compound
-ORS@GHRCUIRAPEHRC(O)NHRS, -OC(O)R5; -OC(O)ORS,
-OC(O)NI TH-R5, or -OC(O)NRSR, where R5 is H, CI-C20 allcyl,
cycloallcyl, alkenyl, , aryl, arylall>yl, or alkylaryl, and where R5 can
ophiditatiiasentaih hatered BicrpsciRBthmpraRen! theexiinmahsradiffepsidedrbmuss of
eacBopthhdaredte Infadidatd £ iRkt atk@Nydaaiee? Q| alk¥hn@found is as
aI%@%;g%%itgnw&grogi%%that when R2 is -OH, -OCH3, or -OC(O)CF3

and RS 18 CHS Ghen B4 B ot - CH2CH20H, ~-CH2-(C6HS5), or -
CH=CH-CH3, and and the further proviso that when R3 is -CH2-(C6H5),
then R4 is not -CH3 or -CH2CHa3. (It should be understood that, when
applicable, the keto-tautomeric form of the 5 foregoing compounds is also
included in formula I.) In a preferred embodiment R5 is Ci-C10 alkyl,
cycloalkyl, alkenyl, aryl, arylalkyl,
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or alkylaryl. In another preferred embodiment, R3 is H or -CH3. In another
preferred embodiment, R4 is n-C6-C$ alkyl, 10 Another embodiment of
the invention is compounds formula Il O R6 R9 R8 R~ H wherein 15 R6
= C2-C20 alkyl, cycloalkyl, alkenyl, alkynyL aryl, arylalkyl, or alkylaryl,
-CHR100Rn -CO(O)R'-C(O)NR10OR11 CH2C(O)R'o, or
-CHZC(O)NFIR'o, where R1 and R'1 are each mdependently H, C1- Clo

alkyl, eyeloallyl alk %rwg! WQH%,
81}”%? kﬁcsx ute Eny -OH -OR12 HZC(O;Rlz

-OCH2G(Q) %@Bﬁm@m&m%@mmﬁam Ry to
or-OC(O)NR12R'3,’'where R12 and Ri3 are each independently El, C,-

"r1 C2patitedisicioalion alkemderand rafiyiatigbizd peticpiisty|, and where

-

"R12 and Rt3 can 0£t|onally contai (ip al(g%en atoms; Re and R9, the same
kﬁ Wfilcr'H

or different fRIPRISSERGHSH G Tf<yl alkenyl, aryl,
arylalkyl, or alkylaryl, 5W|t1tkefoll wing provisos: when R6 | t,pxl if R$
RO TIAT gé' S ' arec%llﬂo lﬁ I—i?’é

CQZCSOEINC%%HFI Mmg RP-gag:ke. the same, even |f R6
ethyl, an en R6 |s phenyl, and R7 is OH R8 and R9 cannot

simultaneousty:ecdGitBeangdei s prepedyl amciiwherbR6 is phenyl, R6
and R9 cannot simultaneously be -CH3 or -CH2-(C( H5). ,
activity of CPT-1 by administering to humans or animals a pharmacentical composition

comprising 2 pharmacentical dituent and 2 compound of formula L, IL I, or IV.

| Disclosed further herein is a method of inhibiting the
synthesis of nenropeptide Y in hnmans or animals by administering a pharmacentical
composition comprising 2 pharmacsutical diluent and a compound.of forrmia LIE I, or IV,

Disclosed further herein is a method of inhibiting fatty acid

. synfbase ackivity in‘humans or animals by administering 2 pharmacsdtical composition

" comprising 2 pharmacentical diluent and a compound of formule f,"‘H,AHI, orIv.

Disclosed further herein is 2 method of treating cancer inr
animals aod bumans by admmxstexmg 2 phammacentical conposition oouiprising'a
pharmaceatical diluent and 2 compomld of formela L TE I, or IV,
l Disclosed still further herein is a method of preventing the
gmwthoflcanc&f celis in animals and humans by a&mm:stmgap}mmmuhcal composition |

compﬁsingaphmmmﬁﬁcaidﬁumtmdacmnpomdoffmﬁhlﬂ,m,mw. :

18
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In a preferred embodiment R1 is CI-Clo alkyl, cycloalkyl, alkenyl, aryl,
arylalkyl, or allcylaryl. 15 In another preferred embodiment, Rs is -H or
-CH3. In another preferred embodiment, R9 is n-C6-Cs alkyl. Another
embodiment of the invention comprises compounds of formula Ill: O R14
S R17 R16 Rae 20 m wherein 25 R14 =--C(O)R18, where Rib is H,
C7-Clo alkyl, cycloal cyl, alkenyl, aryl, arylalkyl, or alkylaryl, optionally
containing halogen atoms, 2 R15 = -OH1 -OR19, -OCH2C(O)R19,
-OCH2C(O)NHR19,-OC(0O)R19, -OC(0)O0, -OC(O)NHNH-R19, or
-OC(O)NR19R20, where R19 and R20 are each independentlyH, C1-C20

- alkyl,aygloalnaltenyl i Weandatkyhionadwlanth and where R19 and

R20 can each optionally contain halogen atoms; 5 R16 and R17, the

. areyomiiifhi ptl brddohster phrereteeize! sHBROWRI GHnyESHIKany |, -
“aryl, arylalkyl, or al ylaryl, with the followi ovisos: - when R14 is

Bodl PR L T ER A €5 “tRen either R16 or R17 are
not are not geranyl, p-fluorobenzyl, cinnamyl, farnesyl, methyl, or
-CH2-(C6H5), and 10.- when R14 is -C(O)C6H5, then either R16 or R17
HE.PELAUSHG tralhubAnether embodiment of this invention is a ‘
pharmaceutical composition comprising a pharmaceutical diluent and a
compound afTfarmatderd 2 Kyokictor stifeme to make thiolactamycin, :

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

mvention.’
FIG. 3 shows a synthetic. scheme to ﬁake certain compounds. according to {he
invention. |
FIG. 4 shows asyntﬁeﬁc scheme to make certzin.compounds accordmg tothe -
invention. ]
FIG. 5 shows a‘synﬁleﬁc schemes to make ccmm componnds accorﬁing to the
- invention.
FIG. 6 shows a synthetic schemes to malke certain compounds according to the
invention. | |
FIG. 7 shows a synfhetic scheme to malce 2 compound according to the mvention.
FIG. 8 shows 2 synthetic scheme to make cortain compounds according to the
invention.
FIG. 9 shows two synthetic schemes to make certain cpmpomds according to the
inveniion. . ‘
| FIG. 10 shows asynthzﬁc soheme to make certain compounds according to the
mvention. g 7

-
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0 Rzl R24 s 15 Rea R22 IV wherein: 20 R21 = H, C,, C20 alkyl,
cycloalkyl, allcenyl, aryl, arylalkyl, or allcylaryl, -CH20R25, -C(O)R25,
-CO(O)R25, -C(O)NR25R26 , -CH2C(O)R25, or -CH2C(O)NHR25, Where
R25 and R26 are each independently H, C1-C10 alkyl, cycloallyl, allcenyl,
aryl, arylaAcyl, or allylaryl, RZ2 = -OH; -OR27, -OCH2C(O)R27,
-OCH2C(O)N R 7, -OC(O)R27, -OC(0O)OR27, 25 -OC(O)NHNF-R27, or
-OC(O)NR27R228, where R27 and R28 are each independentlyH, C1- 23
C2o alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or allcylaryl, and where R27
and R28 can each optionally contain halogen atoms; R23 and R24, the
same or diff&iént fremveabh Gs odie Gl @20nglfoyl veidibmisyd! aieiinpompounds
aryl, arylallcyl, or alkylaryl. 5 The compositions of the present invention
esrbapretenteepfomadministration to humans and other animals in unit
dosage forms, such as tablets, capsules, pills, powders, granules, sterile

parenteral sERFidRASHIvELISsarRIbNE iBrave Srstish B LI eBERsRSHE R compound

water and water in_oil emulsions containing suitable quantities of the
BRRRTIBEHR SUBPESBries and in fluid suspensions or solutions. As used
in this specification, the terms "pharmaceutical diluent" 10 and
"pharmaceutical carrier," have the same meaning. For oral administration,

?}thﬁeﬁoﬂ% ok gg;ldo'}‘ t't&%%a Uforms can be prepared. For prepari_ng

sﬁ%mmrﬁvnvsu%ms—éﬁe%, the compound can be mixed with

conventional gredlents Sus A%l M 6 L S8R n Sl Beans. The
nes

phosphate, magnesium aluminum silicate, calcium sulfate, starch, lactose,

acRER;s Methyicriyess andfupetionallsiailar Raterigie@SThe compounds may be

pharmaceutical diluents or carriers. 15 Capsules are prepared by mixing

the GompaL pdwithasr IREphanacauticab silu enbaiad fillingns.

One embodiment of the invention is compounds having the following general

formula:
O
R1
2
R4
' 2
R® R
1
wherein:
R'=H

R? = -OH, -OR®, -OCH,C(OVR?, -OCH,C(OMNHR?, -OC(0)R?, -OC(OYOR?, -OC(OINHINHE-R?,
or -OC(OMNRR®, where R” is H, C;-Cag alkyl, cycloalkyl, alkenyl, , aryl, arylalkyl, or
alkylaryl, and where R can optionally contain halogen atoms;

R® and R*, the same or different from eech other, are Ci-Cyg aliyl, cycloalkyl, alkenyl, arvl,

arylalkyl, or alkylaryl;
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the mixture into a hard gelatin capsule of appropriate size. Soft gelatin
capsules are prepared by machine encapsulation of a slurry of the
compound with an acceptable vegetable oil, light liquid petrolatum or
other inert oil. Fluid unit dosage forms or oral administration such as
syrups, elixirs, and 20 suspensions can be prepared. The forms can be
dissolved in an aqueous vehicle together with sugar, aromatic flavoring
agents and preservatives to form a syrup. Suspensions can be prepared
with an agueous vehicle with the aid of a suspending agent such as
acacia, tragacanth, methylcellulose and the like. 24 For parenteral -
wirimsnetieniiriid iR SsHR. e R caim BCHrapEr eprldtiizing Hadben Re 1s not —
compound and a sterile vehicle. In preparing solutions the compound can
f GG i f

be dis&slvelAtvatdt-{6rijetiion st&flized before filling into a

suitable vial or ampaule and Sje.a“rﬁ%@ juvants slgézh as a

al
LR HPERER AR B D e R Tadas
vehicle. The co ition can be.frozen after filling in vial and the
water remov %ﬁ@g rg‘?/%%ﬁﬁsrtr? . #éa y‘g%%rlll i"‘?@é‘ %@ﬁﬁ%%gfﬁ%ﬁgﬁ%@g ¢ form of the
§caled in the vialdand econ&t&tg&e}% prior fouse. The clinical therapeutic

SHications envisioned for the compc?tﬁ%l&s of the invention include: (1)

infections dug, to inyasive MIGKA:AIARIAMS. suchias slapBACaGEhANGL, aryiatiyl
enterococci; (2)’cancers arising in many tissues whose cells over-express
f@ltt&i@gg{ﬁynthase, and (3) obesity 10 due to the ingestion of excess
calories.'Dose and duration of therapy will depend on a variety of factors,
including (1) theRatientsrans Dadiweight androsgagiunction (e.g., liver

and kidney function); (2) the nature and extent of the disease process to

be treated, asnvaling aryeaxistngodignificahtsaoSndroittity. and

concomitant medications being taken, and (3) drug-related parameters

such as the reuteticf acividististidiihthevtrstpren cyrapmieisrationiafidosing
necessary to 15 effect a cure, and the therapeutic index of the drug. In

general, does will be chosen to achieve serum levels of 1 ng/ml to |

OOng/ml with the goal of attaining effecti¥e concentrations at the target

site of approximately 1 ggini to 10 uglml, BEXAMPLES 20 The invention

will be illustrated, but not limited, by thefollgivi

wherein

R® = Cp-Cyp alkyl, cycloalkyl, alkenyl, alkynyl. arvl, arylaliyl, or afkylaryl, -CHRMORY,
COOIRY, -C(OINRYR! | -CH,C(OIR'®, or ~CH,C(OYNER®, where R’ and R!' are
each independently H, C;-Cs alkyl, cycloalkyl, alkenyl, aryl, arylaliyl, or alkylaryl, but
R® is not di-, tri-, or tetra-alkyl substituted phenyl,

R7 = -OH, -ORY, -OCH,C(O)R*, -OCH,C{ONHR?, -0C(O)RY, -OC(OHOR,

-OC(O)NENH-R, or -OC(OINR ™R, where R' and R" are each independently H, C:-

29



A series of compounds according to the invention were synthesized as
described below, Biological activity of certain compounds were profiled as
follows: Each compound was tested for: [lj inhibition of purified human
FAS, [21 inhibition of fatty acid synthesis activity in 25 whole cells and [3]
cytotoxicity against cultured MCF-7 human breast cancer cells, known to
possess high levels of FAS and fatty acid synthesis activity, using the

- crystal violet and XTT assays. Select compounds with low levels of

cytotoxicity were then tested for weight loss in Balb/C mice, In addition, a
representative compound from the group which exhibited significant 5

weight Bssilayiddminiive|slefyitetdxicitiips desteihfol isleffect B fathR' ca
acid oxidation, and carnitine palmitoyltransferase-1 (CPT-1) activity, as

well asdpyisotbislsmmisNRgsrstemsion by Northern analysis in Balb/C

mice. Certain compounds were also tested for activity against gram

 PosiiRariirermegatiEracionncachefreas fnthosik: o iglsenyt, aryl,

10

20

2
©wh

~HH 9 Rhe 3 Me 1 2 (2S,5R)-2-t-Butyl 5-methyl-1,3-oxathiolan-4-one
(1).! Toasslatial sF8yhiolactic acid' (4.0 g, 37.7 mmol) in pentane (24
mLY)E](\;vasnadded trimethylalkynylaldehyde (4.5 mL, 41.5 nmol) and 15

IS SRLER RS HTPTER) (48 .1L). The solution was heated at reflux using

a Dean-Stark drap.far 20hours. After cooling, the salyvent was removed

cive & B ARRIrE 0 P To S0 B 00t RS L Saior ZeCOOE -
(Pentane/Et2 : C)Rprovi = , pie) AP

'H NMR (300 (I\a/lél—?zé( Kl?:Ii’3)&(5:%’5\/‘7“‘;'605 i %Fg%%%aﬁﬁ% %%%%%J%%%zﬁ % by,

H); 3.94 (q, Jz,4 Hz, I H); 5.17 (s, 111). Racemic 1 was also prepared
from (f) -thiolactic acid, 20 dOH 3 General Procedure A.

(2S,5R )sgidh Bty Brenth v igky-2omettiyid Ratenyb: S1heiivdsS-ve ~CH; and

-propenyl, and

when R® is phenyl, R® and R® cannot simultaneousty be —CH; or ~-CHy-(CeHs).

In a preferred embodiment R'® is C1-Cyp alkyl, cycloalkyl, alkenyl, arvl, aryvialkyl,
or alkylaryl.

In another preferred embodiment, R¥is—Hor —-CHa.

Ir another preferred embodiment, RY 15 n-Ce-Cs alkyl.

Another embodiment of the invention comprises compounds of formula I

Q
4

S R
R /
R"e R15

131
whersin
R¥ = —C(O)ng, where R® is H, C;-Cyo alkyl, cyeloalkyl, alkenyl, aryl, arvialicyl, or alkylaryl,

optionally containing halogen atoms,
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oxathiolan-4-one (3). To a mixture of diisoproplyamine (0.6 mL, 4.6 mmol)
in THE (8.0 mL) at -78 C was added n-BuLi (3.3 mL, 1.4 M in n-hexane)
and the resulting solution was stirred for 26 30 minutes at 0 C an then
cooled to -78 C. Then 1 (800 mg, 4.6 mmol ) in THE at -78 C was added
by cannula dropwise and the resulting solution stirred for 30 minutes at
-78 C. Trans 2- methyl-2 butenal (0.4 mL, 4.6 mmol) in THE (1.4 mL), at
-78 C was then added via cannula. After stirring at -78 C for 1.5 hours, I N
HCI (25 rnL) was added and the solution was extracted 5 with Et20 (3 x 30
nL). The combined organics We{;%ggiimgo_ Hﬁ ed, 19
%vipb?ﬁe‘@Rdegpgﬁf%mﬁog’rg b A? é%n’es, 2 yave
3(955m 9 & 1.6:1 mixture of diastereemerszdH NMR-(300 MH2 1y
cDc18@?%%?&8%@%@%95(é,"b%ﬁ%ﬁ%zfﬁ (3,3 H), 1.63 (épf’ R
6.7 Ha, 310,1.09.10, 336 HBrR G e G005 BRI B
o o (S T il

(minor diaster (s, 1.63 (d, J= 6.7 Hz, 3 H),

1.72 (1,3 H Q7.(s, | H), 5.60-5.64 (m, 1 H) t3C NMR.
(75 Mﬁf‘zb? 8%210%% %&((?%%331 g%&%%ﬁ’er)_

12.5,1%2,24. 324 860781 BGF 942613133 8178, 11dR (NTREGHGBeny, ary,
1743 cm 1. Analysis Calculated for C13FI2203S: C, 60.4; H, 8.58; Found

C, 60.4;rk8100; Adyidy,
(s)-2-(t-Eutyl)-5-(1-hydroxy-2-octenyl)-5-methyl-1,3-oxathiolan-4-one (4).

RraMe HE03R0 nidring; 4.59) and 2-trans octenal (0.58 mL, 5.1 mmol)

following general procedure A was obtained 4 (l.lg, 81%) after flash16 -
chromatelgsaplii¢ LAY EIDADIHB e} asts dopidentisalitbepfeither R or R are not
diastereomers. 1H NMR (300 MHz, CDC13) major diastereomer 8 0.85 <(:t

J= 7.2 Hz, 3 W) ®0Feribs, o-forebeazyiagmpamglHimesys paetyypr ~CHx-(CeHs), and
2.00-2.08 (M, 2 H), 2.38 (d, J= 5Hz, 1 H), 4.15:4.19 (m, 1 H), 513 (s, 1

H), 5.45%8B& (i, XN +Pen s R o 7 615 PP EEPLSERTMR (75

20 MHz, CDC13) 8 13.7, 22.3, 24'@ 28.5, 31.3, 32,1, 35'3%601'6&;786%?&0:;

87.4, 127.2, Yather sBbp e iiais SO ARG SCBe RiRgs comP

diastereomer.'H NNR (30Q.MH DC13) S 0,85 {t, J5 .7 ), 0.97
(g?wﬁnﬁigbf%?‘t%?%ﬂ?%‘?‘ﬂff& sf*ﬁ‘i?rj??%%f’g.‘%‘?%‘%% Izzﬁ@z%if (d, 3=
5Hz, 1 H), 4.25-4.30 (m, i H), 5.27 (s, 1 H), 5.45-5.59 (dd, J= 7, 14 Hz, 1

H), 5.79-5.83 (m, 1 H); 13C -'NM (75 MHg, CDCI3) 8 13.7, 22.3, 23.9,
24.8, 28.5,31.2,32.1, 35.3, 61.1, 78.3, 848, 127.2,
s

R R2§ R

v

wherein:

R¥ =, C,-Cag alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alicylaryl, -CH,OR™, -C{O)R®,
CO(OR, -C(OINRERY | -CH,C(OIR?, or ~CELC(QYNHR®, where K™ and R* are
each independently H, C,-Cyy alkyl, cycleallcyl, alkenyl, aryl, aryialkyl, or alieylaryl,

R% = .OH. -OR?, -OCH,C(O)RY, -OCH,C(OINHRY, -OC(O)RY, -OC(0)ORY,

-OC(OYNHNE-RY, or -OC(ONR*R™, where R” and R” are each independentlyH, Ci-

23
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25 137.2,177.0. R (NaCl) 2959, 1765 cm'1. Analysis Calculated for
C16H25038: C, 63.9; H, 9.39; Found: C, 63.9; H, 9.41. (h) OOH s 27
()-2-(t-Butyl)-5-(1-hydroxy-2-hexenal)-5-methyl-l,3-oxathiolan-4-one. (5).
From (E)1(800 mg, 4.59) and 2-trans hexenal (0.58 mL, 5.1 mmol)
following general procedure A was obtained 5 (813 mg, 65%) after flash
chromatography (10% EtOAc/Hexanes) as a 2.4:1 mixture of
diastereomers. 'H NMR (3001viHz, CDCI3) S 0.87 (t, J= 7.3 Hz, 3 H), 0.99
(s, 9H), 1.38-1.455(m, 2 H), 1.41 (s, 3 H), 2.02 (g, J=7 Hz, 2 H),
4.26-4.31 (m, 1 H), 5.27 (s, 1 H), 5.45-5.63 (m, 1 H), 5.74-5.83 %9, I Hﬁzs
?).d can each

©13C NMIRE saliricalsysliass Bt Paigricnd vhoe 87

78.5,87.9,127.3, 137.3, 179.1. IR'(NaCI) 2960 1765 cm:'. Analysis -
CalculBREGCHY RS A% #OB 7. 1, '8.88: Found: C, 61.74: H, 8.89.
'21.) C LI S 10 . ‘ ~
Y BB S R S R Be S S Rl =
4- 6). From_ (f) 1 (800 mg, 4.59 mmol) and 2-methyl-2-pentenal (0.58
r?wr% 2@5& %rr%ﬁéﬁl owing general procedure A was obtained 6 (884 mg,

71%) after flagfy SE&E%}Q&%QE%@E% Q6 HOAGHXAReS) 283 4-Brhaministration to
mixture of diastereomers. 'H N VIR (300 MHz, CDC13) S 0.93-0.99 (m, 12

okt Oa6Rs oBdi sS85 (e 130 M erd00 (e thihed3cld sz &R Bowders,
11-1), 5.24 (s, | H), 5.48-5.54 (m, 1 15 H); 13C NN a (75 MHz, CDC13) 6
12:841:3. SRR Pardiidra P B1i3R by BRn83n8, &41 Yo1hiBEB 0rk3S BasdohB, illR water
(NaCl) 2961, 1767 cm i. Analysis Calculated for 014H24038: C, 61.7; H,
SafBivaleounsl] Endidibns bhrBaBh DsuBdbB hMaiid-2 0/GrnermpiiraCenuxaiBriss and in
(2S,511)-2-(t-Butyl)-5-(2-methyl-buta-1,3-dienyl)-5-methyl-1,3-

- dkathicigmefooner (fufiona solutidnndhB §8:28igptib8, Shemerol) pharmaceutical dituent™

CI(CH2)2C1(115 mL) cooled to _
and “pharmaceutical carrier,” have the same meaning. For oral administration, either solid or

Tieid unit dosage forms canbe prepared. For preparing solid compositions such as tablets, the
compound can be mixed with conventional ingredients such as talc, magnesium stearate,
dicalcium phosphate, magnesium aluminum silicate, calcium sulfate, starch, lactose, acacia,

methylcellulose and functionally similar materials as pharmaceutical diluents or carriers.

5 Capsules are prepared by mixing the compound with an inert pharmaceutical dilvent and filling

the mm:ure into a hard gelatin capsule of appropriate size. Soft gelatin capsules are prepared by
machine encapsulation of a shury of the compound with an acceptable vegetable oil, light liquid
pegolatum or other inert oil.

Fluid unit dosage forms or oral admministration such as syrups, elixirs, and
suspensions can be prepared. The forms can be dissolved in an aqueous vehicle together With
sugar, aromatic flavoring agents and preservatives to form a syrup. Suspensions can be prepared
with an aqueous vehicle with the aid of 2 suspending agent such as acacia, fragacanth,

methvicellulose and the like.
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0 C was addedNEt3 (4.2 mL, 30 mmol) and 2,4- dinitrobenzyl sulfenyl
chloride (6.6 g, 28.2 mmol ). The solution was warmed to room
temperature for 30 minutes or until TLC (I0%EtOAc/Hex, rf = 55 major 7f
=.48 minor) indicated complete formation of the 25 diastereomeric
sulfenate esters. The mixture was then refluxed 90 C for 4 hours or until
complete conversion of the sulf nate ester was indicated by TLC. After
cooling to 0 C, pentane (50 mL) was then added and this mixture was
filtered through Celite and evaporated. Flash -18 chromatography (2%

F1OAc Hexale T D RN RIS flfo Sl AL {SHRPASRtEnkech Bilizing the
CHC13). 1H NMR (300 MHz, CDCI3) 8 1.98 (s, 9 H), 1.72 (s, 3 H), 1.86

&ﬁn%o@d 209 (Eide Tl ﬁ?x&rﬁﬁés&ﬁﬁﬁ%mﬂ-tﬁ@ corald damlh dikdgiveiy water
5.70 (s, 1 H). 6.24-6.33 (dd, J=10.7, 17.3 Hz, 1 H); 13C NMR (300 MHz,

£0GIB SR e Relil 2606 BAT1BR inf /a 4uitd3e Fidl 32 Ay 118 &, bdling,
176.3; Analysis Calculated. for C13H2002S: C, 64.9; H, 8.38. Found: C,

6&8iahts BB () RaUesthetic, preservative and buffering agents can be dissoived in the
(=)-2-(t-Butyl)-5-(octa-1,3-dienyl)-5-methyt-1,3-oxathiolan-4-one (8). From

{En 13 UhermgnABificdtm o datioingi Gegcnd prodeudréBraasTebapoender

8 (212 mg, 75%, 4:1 trans:cis) after flash chromatography (2% )

Bt/ HlexhoebiizeH IwiRI(GOOTNIHE se{lfél'gatﬂ%m@% aphieroinipd grgy to use.
(m, 31-1), 1.01 (s, 9 H), 1.22-1.38 (m, 4 H), 1.61 (s, 3 H), 2.04-2.11 (M, 2 . |
H), 5.03 (s, T4y, chsal(Eemeept o idicppns eisiopdor op fOBRMEETE fyg mventon
1 H), 6.19 (dd, J= 10.1, 151 Hz, 1 H) '3C NMR (75 MHz, %J[?Clsg_tra({\s o
ishifisi 411 31609908 J901e IBBSH IYIGODIENIINE S & Yy qepcct and enderococcs
128.5,129.6,130.2,13-7,2,174.7. IR. (NaCl) 2959, 1772 cm.1: E MS (EJ) :
RS B DR TR 5 Ted Ba SRR LT g ) obesty

=)-2-(t-Butyl)-5-(hexa-|.3-dienyl)-5-methyl-1,3- ' -4 oty of
8@%0( T g%ghaﬁ(%%%(;?cass Bﬁ'%%gs) E)cggg ‘Imx c&sﬁ%tﬁé%%&l,eﬂ%y vﬁﬁ‘%eﬂ?ehf PP ari ty

g, mMmo owing general procedure B'was obtained 9

(461 m %, Arldransicis).aften Sigh x4 €%, 1i idney
GRS TR U R PN,

]ﬂgg:tﬁg?’%)ﬂag e 124(Bh it ORsd R lle 2528 6l indak 8, bizwdily abyBekisting
(dt, J=6, Hz, 1

significant co-morbidity and concomitant medications being taken, and (3) drog-related
parameters such as the route of administration, the frequency and duratior of dosing necassary 1o
effect @ cure, and the therapeutic index of the drug. In general, does will be chosen to achieve

serum levels of 1 ng/ml to 100ng/ml with the goal of aftaining effeciive concentrations at the

target site of approximately 1 pg/ml 1o 10 pg/ml

EXAMPLES

The invention will be illustrated, but not limited, by the following examples:

A series of compounds according to the invention were synthesized as described
below. Biological activity of certain compounds were profiled as follows: Each compound was

tested for: [1] inhibition of purified human FAS, [2] inhibition of fatty acid synthesis activity in

25
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H), 6.00-6.05 (m, 1 H), 6.15-6.24 (dd, J= 10, 15.2 Hz, | H); 13C (75 MHz,
CDC13) a 13.3, 24.8, 25.3,25.7,34.5,56.1, 87.2, 127.4, 129.4, 130.0,
138.9, 175.1. IR (NaCl) 2966, 1771 cm; '. 1 MS (ES) m/z calculated for
C14H2202SNa’ (M+Na') 277.1232, obsd 277.1237. 25 10 29
(t)-2-(t-Butyl)-5-(2-methyl-penta-1,3-dienyl)-5-methyl-1,3-oxathiolan-4-one
(10). From () 6 (500 mg, 2.51 mmol) following general procedure B was
obtained 10 (342 mg, 73% 14:1 trans:cis) after flash chromatography (2%
EtOAc/Hexanes). 'H NMR (300 MHz, CDC13) 8 1.00 (s, 9H), 1.70 (s, 3

"H), 1.75 (d, J= 6.6 Hz, 3 H), 1.85 (s, 3 H), 5.18 (s grézjssus 1 H), 575

whelg cslisems, BEMpIoKirily ssomyEuuss MET TRAV s known to
CDC13) d 13.0, 18.0, . 25.2, 27.4, 34.8, 53.8, 874 125.4, 1293135
negyoss high 18Y9R QNS poo ity PR EHRESEY W@f{éﬁ%@%ﬁ%ﬁﬁ&f@&l%w X7
C14H2 28( 254 134 21 309..00 EtO SH EtO | 1
iﬁaése 5? S Flé Yz} cng.\;ieve s of cyiotoxicity were then test 01 We1 t loss m

R o s Sl S e D A R s
poﬁrﬁdgaga&n%m@%z 35&8&@@%&&&?&?&%&4{% HIS, R UELINAS ana

into a mixture of NH4C1(sat)/1 N HC1(15 mL, 3:1) and extracted

W12 Chios AR T e @arpbingd: OrganiGR Ve i SlesLIMOR A by _Presswnby

filtered and evaporated to give crude 11. To 11 was added CH2C12 (7.5
mbokieng Hh8, SR IHIOR NS0l HRADEMIYEEIL Qrdd A1k td:i@arsPakliaidlagainst gram
propionyl chloride (.09 15 miL, 1.0 mmol) were added and the solution
shiietclaind/ 6 HAdiRr 4 B0atmdtes. NHAC1 (sat) (20 mL) was added and this
mixture was extracted with CH2CI2 (3 x 15 mL). The combined organics
were dried (MgSO04), filtered and evaporated. Flash chromatograpy (5%
Etwdh%fnﬂfesiﬂodmmw%ﬁe 12 (261 mg, 72%). [a]D23 _ + 4.2 (c 0.9,
CHC13) 'H NMR (300 MHz, CDC13) S 1.11(t, J=7.4 Hz, 3 H), 1.23 (t, J=
7.0 Hz, 3 H),1.83 (s, 3H)185(so 248(q
J=7.5Hz,2H),4.18(q,J=6.9Hz, zlapé«s J= 1&7&}4) 5.18(d,J=17.3Hz,1
H),

(2S,5R)-2-t-Butyl-S-methyl-1,3-oxathielan-4-one (1)." To a solution of (S)-thiolactic acid’ (4.0
g, 37.7 mmol) in pentane (24 mL.) was added trimethylaliynylaidehyde (4.5 mL, 41.5 mmot) and
trifluoroacetic acid {TFA) (48 ul). ’fhe solution was heated at reflux using a Dean-Stark Trap
for 20 hours. Afier cooling, the solvent was removed to give a cisttrans mixture (2.5:1) of 1 and
2 (6.4 g, 99%). Recrystaliization (Pentane/Et,O (8:1) -78 °C) provided pure 1 [a)p™ = -38 (¢
0.4, CHCL). 'H NMR (300 MHz, CDCly) Cis Isomer § .99 (s, 9 H); 1.53 (d, /=7 Hz, 3H};
3.94(q,J=7 Hz, 1 H); 5.17 (s, 1 ). Racemic 1 was also prepared from (=) -thiolactic acid.

;84

3
General Procedure A, (28,5R}-2-{t-Butyl}-5-(1~hydroxy-Z-methyi-2 butenvl)-3-methyi-1,3-
exathiolan-4-one (3). To a mixture of diisoproplyamine (0.6 mL, 4.6 mmol) in THF (8.0 mL) at
-78 °C was added n-Buli (3.3 mL, 1.4 M in z-hexane) and the resulting solufion was stirred for
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5.73 (s, | H), 6.24-6.34 (dd, J=10.7, 17.3 Hz, | H); 13C NMR (300 MHz,
CDC13) S9.43,12.9, 13.9, 26.1, 36.5,55.2, 61.9, 113.1, 131.4, 138.2,
141.4,172.1,198.9. IE2 (NaC1) 2981, 1735, 1694 cm t. FIRMS (El) m/z
calculated for C13112003S (M-) 256.1133 obsd 256.1127. Et0 ACS 13 25
(+_)- 2-Thioallynyl-2-methyl-deca-3,5-dienoic acid ethyl ester (13). From 8
(200 mg, 0.71 mmol) and allcvnyl chloride (55L, 0.78 mmol) following
general procedure C gave 13 (119 g 30 59%) after flash chromatography
(5% EtOAc/Hexanes). 'H NMR (300 MHz, CDC13) 8 0.84-0.89 (m, 3.H),
1.23(t, J=7.1 Hz, 3H), 1.28-1.38 (m, 4 H), 1.71 (s, 3 H), 2.01-2.§§%m, 2.,
B rzmeger °8 Fpnghes qeplodiv THE: SThep & 68 4 mon)) 51§80 378 °C was
ek w c%ﬁa(%pﬁsé%’tﬂ@f&uﬁiﬁg|sbi)1ﬁéa3@hWﬁr@@Mﬂ%@s@Q@@-@. 6Trans 2-
13.8,13.9, 22.2, 218, 29.9, 31 2, 32.3,56.1, 61.9, 5 %%8-4’ %é@zz, |
Tehyl-4 pyteah QuienieA e 2o 36T 17 47k gh ' R if e
cateulated dar CE5812#D3SMas; (MHENE-230H 11338 alisd 28074 338tion 46 exiracted
--\ 4 2-Thioalkynyl-2-methyl-octa-3,5-dienoj j | est .
T (Ao A0 R o e G B8 e i EhdHpored
fBllsihcpgeneraplipr O i & ghvenas, (1420g1) 3040985 aftay fikishas a 1.6:1 mixture
chramatography. (32 X o~ - 8
e e N sy e
H), 2.65 (6, /3167 B 7 19, 1069 71, HE).24 A8, (6. 73T5 823/, D) 55066 0% L H)

(Aeindz &%@&éoﬂég%b@ é@-éﬁ’)@ 1295 Qg,ds #5109, 89aH7= § 11 3G INMR §£53 1), 4.25
Hz, CDCI3) 8 13.2, 13.9, 2 -1:8, 25,6, 30.2, 56.1; 61.9, 128.2, 128.4,
16321 FD1 8875(51 ¥ b S 198 SANNN A81) 20D R 15601 S idrainsdipsgyeomen)

miz calculated for 4 5C131 k2003 5N (MitdNaad 27 Rr102Rpbssk, 1743 om™.
279.1032. Eto~~/ acs 15
Analysis Calculated for Ci3Hyn 0580 C, 60.4; H, 8.58; Found C, 60.4; H, 8.60.

{£) QJO ?H

ﬁ“"LsWW\

(ﬁ:)—Z-—{t—Butyl}-S-—(l~}1ydr0xy-2-octeny} -S-methyl-1,3-oxathiolan-4-one (4). From (=) 1 (800
mg, 4.59) and 2-irans octenal (.58 mL, 5.1 mmol} following general procedure A was obtamed
4{1.1g, 81%) after flash chromatography (10% BtOAc/Hexanes) as a 1.2:1 mixture of
diastereomers. "H NMR (300 MHz, CDCls) major diastereomer 8 0.85 (t, J= 7.2 Hz, 3 H}, 0.97
{bs, 9 H), 1.18-1.35 {m, 6 H), 1.56 (s, 3 H), 2.00-2.08 (m, 2 H)), 2.38 (d, J=5Hz, 1 H), 4.15-4.10
(m, 1 H),5.13 (s, 1 5, 5.45-5.59(8d, /=7, 14 Hz, 1 H), 5.72-5.77 (m, 1 H); BCONMR (75
MHz, CDCly) & 13.7,22.3, 24.7, 28.5,31.3,32.1, 35.2, 60.6, 78.8, 87.4, 127.2, 136.5, 175.7. g
NMR (300 MEHz, CDCls) minor diastereomer 'H NMR {300 MHz, CDCl3) 8 0.85(t, /=72 Hz,
3H), 0.97 (s, 9 H), 1.18-1.35 (m, 6 H), L.40 (s, 3 H}, 2.00-2.07 (m, 2 ¥), 231 (&, J=5Hz, 1 H),
4.25-4.30 (m, 1 H), 5.27 (s, 1 H), 5.45-5.59(dd, J =7, 14 Hz, 1 H), 5.79-5.83 (m, 1 H); °C
NMR (75 MHz, CDCh) 6 13.7,22.3,23.9,24.8, 28.5,31.2, 32.1, 35 3, 61.1, 78.3, 87.8, 127.2,
137.2, 177.0. IR (Nali) 2959, 1765 om™. Analysis Caleulated for CieHag0aS: C, 63.9; K, 8.39;
Found: C, 63.9; I, 5.41,

(£} 2 oM
o
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2-Thioalkynyl-2,4-dimethyl-hepta-3,5-dienoic acid ethyl ester (15). From
10 (369 mg, 1.46 mmol) and allcynyl chloride (103 L, 1.46mmol) following
general procedure C gave 15 (271 mg, 77 %) after flash chromatography
(5% EtOAc/Hexanes).1H NMR (300 MHz, CDC13) 208 1.26 (t,J=7.1
Hz, 3 H), 1.74 (d, J= 6.6 Hz, 3H), 1.81 (s, 3H), 1.85 (s, 3H), 2.25 (s, 3
H), 4.17 (g, J= 7.1 Hz, 2 H), 5.56 (s, 1 H), 5.65-5.73 (dq, J= 6.6, 16 Hz, 1
“H), 5.99 (d, J=16 Hz, 1 H); "C NMR (75 MHz, CDC13) 8 13.8, 14.1, 18.2,
26.2, 30.5, 55.6, 62.0, 125.2, 128.3, 135.7, 138.5, 172.2, 194.8. IR (NaCl)
2926, 1737, 1694 cm 1; HRMS (EI).m/z calculated for C1 H2005§I é’é"& ()1 (300

G384 BE Db SRR T2 RFeRt) Rewefhylaly{yxathiolan-2-one. {
2] higplkynyhRA-dimethyb e xd:; 3, bdiesip it oidret byl esterof6)rd-koms oblamed
7.(380.179, 1.5 ) and alk lori 56.mmal). .
oSG GRS D AR G e TS0 s e e o
chisematogsalih) B FOABHEREMS $)0 BA (MR T300:MIER, 0CDGIBYB 1.38-145
254t J1=7. 3.H), 1.84 (5.3 Ml 8753 H), H) i 21405 63 m
ég%’“ﬂf@é’ E%%Qzé 545%% %—I%zﬂlﬁl-%)d%s;l%%%ﬁl&?%gilz? }1ﬂH%)],’ﬁ"gOO 63 m, 1
57 4.76;3.43)(16. 261856 pRIG S O/Blz, KT8y 134,186 RMRAES WiRiA7.2, 612,
?ggﬁ@}%ﬁ%ﬁ.\% 1%)5:?.’ BOrnBR S 963 133, b3k ds A3GiBeckidd B, H,.0.8:

6. 1R (NaCl) 2982,1735, 1692 cm 1. 0 Me HO me 17 General
Br6eSaTe B8: Foud: C, 61.74; H, 8.89.

5-(R)-4-Hydrox'y-3,5-dimethyl-5-(2smethykbuta-1,3-dienyl)-5-H- 10
thiophen-2-one (17) (Thiolactamy n)f%i?&l& mg, 1.23 nanol) in THE
(18.5 mL) at -78 C was added Li1TMD$ (3.1 mL, 3.1 mmol, 1.0 M in THF)
and the solution was allowed to slowly Wane to - 5 C. The solution was

then ReBRe e NG (2 metiyand exdsreteshavithy EIOAxdBielkb-fdge (6). From

T PR e e

F30:(Brx ABvmloptdihed 6 (884 mg, 71%) after flash chromatography (10% BtOAc/Hexanss)
as 2 1.8:1 mixture of diastereomers. “H NMR. (300 MHz, CDCl) & 0.93-0.99 (m, 12 H), 1L.40 (s,
3H), 1.68 (s, 3 H), 2.01-2.06 (m 2 H), 4.33 (d, J= 6.9 Hz, 1 H), 5.24 (5, 1 H}, 5.48-5.54 (m, 1
H); PCNMR (75 Mz, CDCly) § 12.6, 13.8, 209, 21.1, 24.8, 35.4, 60.6, 81.8, 87.9, 132.6,
133.8, 178.3, IR (NaCl) 2961, 1767 em™. Analysis Caloulated for Ci4HyaOsS: C, 61.7, H, B.88;
Found: C, 61.6;H, 8.90.

“Me|

o
o4
;..HLSM
i 7

General Procedure B. (28,5R)-2-(t-Buty})-5-(2-methyl-buta-1,3-dienyl)-5-methyl-1,3-
oxzthiclan-4-one (7). To asolution of 3 (3.23 g, 12.5 mmol) in CI{CH,)»Cl (115 mL) cooled to
0 °C was added NBt; (4.2 mi, 30 mmol) and 2,4~ dinitrobenzyl sulfery! chloride (6.6 g, 2R.2
mmol ). The solution was warmed to room temperature for 30 minutes or until TLC
(10%BtOAc/Hex, 7= .55 major ;7= .48 minor ) indicated complete formation of the
diastereomeric suifenate esters. The mixture was then refluxed 90 °C for 4 hours or until
complete conversion of the sulfenate ester was indicated by TLC. After cooling to 0 °C, pentane

(50 mL) was then added and this mixture was filtered through Celite and evaporated. Flash

48
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15 aqueous layer was then acidified to pH 3 (pH paper) with 1 N HCI and
extracted with Et20 (3 x 10 nL) and EtOAc (2 x 10 mL). The combined
organics were dried (MgSO4), filtered and evaporated to provide pure 17.
(182 mg, 70%, 96% ee). Recrystallization from ‘Hexanes/Acetone (3:1)
gave optically enriched. 17. [a]D24 = -174 (c 0.6, McOH), top 119.5-121

C (lit [a]D20 +176 (c 1.0, McOH), nip 120 C)2. 1H NMR (300 MHz, CDCi3)
81.72(s,3H),201.76 (s, 3H), 1.91 (s, 3 H), 5.05 (d, J=10.7 Hz, 1 H),
5.23 (d, J=17.3 Hz, 1 H), 5.58 (s, 1 H), 6.23-6.33 (dd, J=10.7, 17.3 Hz, 1
H); 13C NMR (300 MHz, CDC13) 8 7.60, 12.0, 29.8, 55.3, 110.6, 1

3.9,
dpomstaerly 1% Fia4g Bermes rir (NHEayaaweT {50 2d3va: Awalygis237 (¢ 1.0,

@ﬁ@“gj‘iﬁ%ﬁ{ ObbRA02%5¢&;) 82-85Hs 69%%% Found: 3(%36?8]6§ Bs Qe @, =

H:0 18 25 O-4-Hvdrox7v-5- meth [-5-octa dienyl-5-H-thiophen-2-one
U09) Frr L5 (B0 2% (e 01wt Ty Al o G kb Bt (00, = 107,

obtained 48 (24 Mgr 4o AHYIR 300VHz, 82RO tketa, 113.7, 1326,

tautomer) 088(tJ 6.9 Hz, 3 H), 119141gn 4H)175

351499, 176.3; Analysis Calenlated. for Ci3Hae0,5: 'C, 649, 11, 8. g% %ound C, 638 H,

@m2H),3.22(d,J=21Hz,1H),3.51(d,J=21Hz,IH),5.67(d,J=15Hz,1H), 5.80
(dt,J =7,17 Hz, 1 H), 6.02 (dd, J= 10, 15 Hz, 1 H), 6.37 (dd, J= 10, 15
Hz,1 H). 1H NMR (300 MHz, MeOD) enol tautomer S 0.97-1.03 (m, 3
11), 1.36-1.53 (in, 41-1);1.87 (s,@ H),2.15-2.22 5 (m, 2 H), 5.78 (d, J=15
Hz, 1 H), 5.82- 5.90 (m, 1 H), 6.30-6,19 Tn1, "t ), 6:38 (dd, J=10.3, 15.4
Hz, 1 H); i3C (75 MHz, MeOD) erLloI tautomer 6 14.4, 23.3, 25.2, 32.6,

3o R by AR A 8 oo

J6100004D) G5l 2E120812 PORE B1BG GRHIS § (12 mg, 75%, 411 mahsics) afier

flash chromatography (2% FtOAc/Hexanes). "H NMR (300 MHz, CDCL) trans isomer & 0.84-
0.89 (m, 3 H), 1.01 (5, 9 H), 1.22-1.38 (m, 4 H), 1.61 (5, 3 H), 2.04-2.11 (m, 2 ), 5.03 (s, L H),
5.58 (d, J= 15 Hz, 1 H), 5.64-5.78 (1, 1 H), 0.96-6.05 {m, 1 H), 6.19 (dd, /= 10.1, 15,1 Hz, 1
H). *C NMR (75 MHz, CDCly) trans isomier & 13.6, 22.0, 22.5, 25.2,31.2, 32.1, 34.6, 55.9, 87.0,
128.3, 129.6, 130.2, 137.2, 174.7. TR {NaCl) 2959, 1772 em™'; HRMS (EI) n/z calculated for
CisHae028 (M) 282.1653, obsd 282.1681.

wy P _
o
g N
2" g7
&

(£)-2-(t-Butyl)-5-{hexa-1,3-dienyl}-5-methyl-1,3-oxathiolan-4-gne (9). From (=) 5 (690 mg,
2.53 mmol) following general procedure B was obtained 9 (461 mg, 72%, 4:1 trans:cis) after
flash chromatography (2% EtOAc/Hexanes). "H NMR. (300 MHz, CDClL) 8 0.95-1.01 (m, 12 H),
1.61 (s, 3H),2.07-2.12 (m, 2 ¥}, 5.05 (g, 1 }), 5.58 (d, J=15Hz, 1 H), 5.81 (&, J=6,15Hz, 1
), 6.00-6.05 (m, 1 H), 6.15-6.24 (dd, J= 10, 15.2 Hz, 1 H); C (75 MHz, CDCly) 8 13.3, 24.8,
253,257,345, 56.1, 87.2, 127.4, 129.4, 130.0, 138.9, 175.1. IR (NaCl) 2966, 1771 cm™,
HRMS (ES) mv/z calculated for Cp4H200,8Na™ (M+ Na™) 277.1232, obsd _277.1237.

Lt} 9]
O‘ﬁ/\/\\/
e 7 R
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10 (t)-4-Hydroxyy-5-methyl-5-hexa-1,3-dienyl-5-H-thiophen-2-one (19).
From 14 (364 mg, 0.46 mmol) following general procedure D was
obtained 19 (180 mg, 60 %). "H (300 MHz, CDCI3, exists as a mixture
2.3:1 of the keto:enol tautomer) keto tautomer: 6 1.00 (t, J= 7.4 Hz, 3 H);
1.76 (s, 3 H); 2.09-2.16 (m, 2 H); 3.21 (d, J=21 Hz, 1 H); 3.52 (d, J=21
Hz, 1 H); 5.70 (d, J= 15 Hz, 1 H); 5.86 (dt, J= 15 Hz, 6Hz, 1 H), 6.02 (dd,
J=10, 15 Hz, 1 H), 6.38 (dd, J= 15, 10 15 Hz, | H); "H NNIR (300 MHz,
MeOD) enol tautomer S 1.09 (t, J= 7.4 Hz, 3 H), 1.87 (s, 3 H), 2.14-229
m, 2 H), 5.78 (d, J=15 Hz, 1 H), 5.87 (dt, J= 15, 6.57 Hz, 1 H), 6.09-6.1 .
(P s e et opon e A B PRIl om €
taotamer.81kfnde 19 b Rowi Oyefick 0 pitdd(im) B1e8. dhiddRdA (1322/nE 3B A, 14:1

188.9, 197.1. IR (NaCl) 2965, 1 1; HRNS (E I | e

BRI RSASRE (HEREY a0 DA D oRre T T MBS G 6 1.00

GHBHff120 (54 3y tlroxy: S-me thif 5 (B3mat byl Sefitas 1 Bidiedl)s5Hs, 1 H), 5.75
iophen-2- ( F 5, (: aNe | ' r

EELRtE Bz hian oo e a0 T S s g 0

AGtR-2utoRdet) B 8, 75451 B M) 12977 {85 I=18 728168 HIR DB D529 )L 73 g™
(ﬁkiisjmﬁl%c%maérﬂéx(@q&ﬁﬁ%ﬁ 3,368 (BSdlH). B8 (dd, J=

6,22 HZ, 1 H), 6.04 25 (d, J =15 Hz, 1 H);'H NMR (300 MHz, MeOD) (enol
tautomer) 8 1.80-1.85 (m, 6 H),1.90.(s, 3 H?, .59 (s,.1 H), 5.80-5.95 (m,

1 H), 6.17 (d, J =15 Hz, 1 H)713 ‘NMR (75 %2, 1eOD) (enol 33
tautomer) 5 13.4, 18.4, 30.7, 59.2,:101.2 (m) 12%2, 128.4,136.9, 140.6,
190.2, 197.6. IR (NaCl) 2929, 1593 cfh 1: HRMS!(E®) miz calculated for

Qﬁéﬂé&f@%@ﬁ'&(@"ﬂ@?— %ﬁﬂ@@ﬁﬁ@%ﬁﬁ%@@&ﬂ&%ﬂc acid ethyl ester

(12). Cesium carbonate (332 mg, 1.0 mmol) was added divectly to a solution of 7 (250 mg, 1.0

mmol) in BtOH (3.9 mL). After 20 minutes this mixture was poured into 2 mixture of
NELCl(satyt N HCI (15 mL, 3:1) and extracted with B0 (3 x 20 mL). The combined organics
were dried (MgSQ,), filtered and evaporated to give crude 11. To 11 was added CH,CL (7.5
mL.) and the solution was cooled to 0 °C. NEt; (0.14 mL, 1.0 mmol) and propionyl chloride (.09
ml, 1.0 mmol) were added and the solution stirred at 0 °C. After 40 minutes. NH4Cl (sat) (20
mL) was added and this mixture was exiracted with CH;Cly {3 x 15 mL). The combined ’
organics were dried (MgS04), filtered and evaporated. Flash clwomatograpy (3% BtOAc/Hex,
rf=0.4) gave pure 12 (261 mg, 72%). {OL}D23 = 4.2 (¢ 0.9, CHCl3) 'H NMR (300 MHz,
CDCLY8 L1t(t,J=T4Hz, 3H), 1.23 (4, J=7.0Hz 3 H), 1.83 {s, 3 H), 1.85{s, 3 K), 248 (g,
J=T75Hz, 2 H), 418 (q, J=69Hz, 2 H),5.02(d, /=107 Hz, 1 H), 5.18 (4, /=173 Hz, 1 ),

573 (s, 1 H), 6.24-6.34 (dd, J=10.7, 173 Hz, 1 H); C NMR (300 MHz, CDCls) & .43, 12.9,
13.9,26.1,36.5, 55.2, 61.9, 113.1, 131.4, 138.2, 141.4, 172.1, 158.9. IR (NaCl) 2581, 1735, 1694
e HRMS (ED) m/z celoulated for CrsHae0aS (M7) 256.1133 obsd 256.1127.

o]
[ES I
Eto/%w/\

AcS
13

(&)~ 2-Thicalkynyl-Z-methyl-deca-3,5-dienoic acid ethyl ester (13). From 8 (200 mg, 0.71

mmol) and alkynyl chloride {55uL., 0.78 mmol) following general proc_e&ure Cgave 13 (1.19 g

30
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5 (=)-4-Hydrogy-5-methyl-5 (2-methyl-buta-1,3-dienyl)-5-H-thiophen-2-one

(21). From 16 (181 mg, 0.75 mmol) following general procedure D was

obtained 21 (66 mg, 45%). IH NMR (300 MHz, CDC13) (keto tautomer) S

1.78 (s, 3H), 1.86 (s, 3H), 3.43 (d, J=5.6 Hz, 2 H), 5.12 (d, J=10.6 Hz, |

H), 5.27 (d, J=17.3 Hz, 1 H), 5.83 (s, 1 H), 6.27-6.37 (dd, J=10.6, 17.3

Hz, I H). 'H NMR (300 MHz, McOD) (enol tautomer) S 1.?9 (s, 3 H), 1.84

(s, 3H),5.04 (d, J=10.7 10 Hz, 1 H), 5.25-(d, J=17.3 Hz,1 H), 5.66 (s, 1

1-r'"), 6.36 (dd, 1 = 10.7, 17.3 Hz, 1 H);-13C NMR (75 MHz, McOD) 6

12.6, 30 4, 59.0, 102 (m), 116.9, 131.4, 140.6, 142.3, 189.9, 197.3. HRMS

(b nafmchich ek or SEbHEYORS A (Ve 106,055 6BA01 BBIO5ERCH) 5 0.84-0.89

T A Bl R Bt gL Do Lo -2
)30 o Wélﬁ%ﬁ%érﬁéréﬁér@&e%jﬂﬁe@%@%%hﬁﬂ @é%ﬁgvh—rgw 3,153

%)ﬁ)l"%%@ﬁ‘??rbﬁﬁkzc%@% B2 1:7% (53 3 D), 822%»99(@@51,3%.12:%*['261 0,
H), 3117 (ab q, J= 14 HZ, 2 H) 726&2@ %3&30 NMR (75 MHz

é@dié%%Z@% 348%6,14875, 6679961 5 357 1894 oSTRMRES) m/z

2983 ckaaneralityecesidrenNsNa ) 307.1338 obsd. 307.1335.
(=)-2-tent-butyl-5-methyl-5-octyl-[1,3] gxathlolan -4-one (23). To a mixture

of LIHNDS (6.2 mL, 6.20 mmol, IWLt (9.7 mf.) at -78 C was
added (=)-1 (1.00 g, 5.75 mmol) in (9 .60 mL) by cannula dropW|se
and the resulting solution stirred for 30 minutes. at-78 C. Then, o

e TS o T s ol S SR a0 e AL G B3 g 139
CRRRYanA iRy sirkng-ak48 Gifor 2hews v HER M byovasrdtad: 14 (142 ¢.

and the solution was extracted with Et20 (3 x 15 mL). The combined

SHAN RIS BT PG S RARer R ARt UMz, CDCIs) 8 0.83 €, J
chrongtography {2 EIQATHeXBNES) gaverpuIe23. %(&221{@:1.2“%&1[@), 417 (g,

b reom rs%(; 3 / 0 MHz )8 -_ )
P g e A M PO .
1FE241E84' (@NMBI)Q% MEs CDHEDY) 6 13.2, 13.9, 22,8, 25,6, 30.2, 56.1,61.9, 128.2, 128 4,

132.1, 138.5, 171.6, 194.8. IR (NaCl) 2929, 1736, 1693 om™'; HRMS (ES) m/z calculated for

CraHp038Na’ (M+Na™) 279.1025 obsd 276.1032.
O

{*}Etom\./
(£)- 2-Thioalkynyl-2,4-dimethvi-hepta-3,5-dienoic acid ethyl ester (15). From 10 (36%mg,
1.46 mmol) and alkynyl chloride (103 ul, 1.46mmol} following general procedure C gave 15
(271 mg, 77 %) after flash chromatography (5% EtOAc/Hexanes). "H NMR (300 MHz, CDCls)
8126, J=71Hz 35H), L.74{d,J=6.0THz, 3 ), 1.81 (5,3 H), 1.85 (s, 3 H), 2.25 (s, 3 H),
417(q, J=71Hz, 2H),5.56 (s, 1 H), 5.65-5.73 (dg, J= 6.6, 16 Hz, 1 H), 5.99 (¢, J= 16 Hz, 1
E); PCNMR (75 MHz, CDClL) 6 13.8, 14.1, 18.2, 26.2,30.5, 55.6, 62.0, 125.2, 128.3, 135.7,
138.3, 1722, 194.8. IR (NaCl) 2926, 1737, 1694 cm™; HRMS (EI) m/z caleulated for Cr3Hz0038
(M) 256.1133 obsd 256.1118,

) fﬁ\/\/\
=iy A

AgS YT e
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13C NMR (75 M 1z,CDC13) S 13.9, 22.6, 24.9, 25.1, 25.9, 29.2, 29.3,

29.5, 31.8, 35.2,41.2,55.3, 86.5, 177.7. IR (NaCl) 3443, 2929, 1829,

1769 cm:'; Analysis Calculated. for C16H3002S: C, 67.0; H, 10.6; Found:

C, 66.3; H, 10.5. HRMS (El) mlz calculated for C16H3002S' (M+)

286.1967 obsd. 286.1969. 10 24
(t)-2-tert-butyl-5-methyl-5-hexyl-[1,3j-oxathiolan-4-one (24). From (t)-1

(500 mg, 2.87 mL) and hexyl triflate (738 mg, 2.87 mmol) following

general procedure E was obtained 24 (557 mg, 75%) as a 2:1-6:1 mixture

of separable diastereomers. 'H NMR (300 MHz, CDC13) S 0.87 (t, J=15 .
6:5-HzTE galicon gb2é- dippthyidexp-shdienoigacidetive! estep) GG (380

%ngj)z.g’ﬁjﬁx(&é%ﬂd e %Mﬁd%ﬁ Mz 1GREIR S A3Swid2 &ndthiPrddb@ire C gave
2571,25.9, 29.1, 31.6, 41.2, 55.3,

86.7, 177.8. IR (NaCl) Analysis
Ca(BaMns 618n algHishogoratiggaph S/ BiQAs( é\?}?aé‘?%4%?‘¥h’?1@‘i‘? Mz,
@BM% §ED4mhz cajquipteddor Gl4H260 A%y (MME)258d 654 ohst(q, = 7.1 He,
286.1653.. EtO~I~'(CHZ)E Etc (CH

)s HS AcS _20 25 26 G
B Gbotin ] T S ey RuAtan 2 Tt oo ATl gy G867 485, 1= 106
Ti0 2312(659:1¢; AR el EOE] (4.9, mi.p e axded Ng @RS, (211.3M)31.3,

(2.16 mL, 4.54 l) (freshl . tal (200 mg, 8.3
n%?‘ﬁél’)r?‘?ﬁlété%—%’rglr%(’? i)ﬁm(ﬁs&(@fﬁ%g\% g%gﬁ%l\fle&:j to stirm a% room

temperature. After 2 hours, the solutign Wwas poured into NH4CI (sat}1l N

25 HC1(25 mL, 3:1) and this mixture sextracted with Et20 (3 x 20 ML).
The combined organics were then waghe H20 (3 x 25 mL), dried
(MgSO04), filtered and evaporated to give ¢rude 25. To 25 dissolved in

%EL%&%?}&%@J&%% 0 &(ﬂ%ﬁ%%g%&%t%ﬁgéﬂﬁlst-(ﬂmql)a@ﬁdﬁ?ﬁdieny}}é-ﬁ-

alkrynyl chloride (0.3 mL, 3.49nunol). After 40 ‘minutes at’'0 C, NH4CI S?n?. )
(Yo enhynvaensdy e THislareEBriRior Wik @i atdditmrne BCIIT fheS mL) at-78

cempineshargamiapwese dried (MaaO4) Nilleredrmnddevaparaiedviaibwed o
chromatography (5% EtOAc/Hexanes) gave pure 26 ( L A9%). 'H
ROz o Ty 087 (TS B H B A1 T o hdeced i
1860 48,(8% 15 ml). The combined organics were dried (MgSOy), filtered and evaporated. This
crade mixture was taken up in N2HCO; (sat, 15 mL) and extracted with B0 (3 x 10 mL). The
agueous layer was then acidified to pH 3 (pE paper) with 1 N HCl and extracted with Etz0 (3 x
10 mL) and BtOAc (2 x 10 ml). The combined organics were drisd (MgS04), filtered and
evaporated to provide pure 17. (182 mg, 70%, 96% ee). Recrystallization from
Hexanes/Acetone (3:1) gave optically enriched 17, lolp™ = +174 (¢ 0.6, MeOH), mp 119.5-121
oG (lit {olp™ +176 (e 1.0, MeOH), mp 120 °CY. 'H NMR (300 MHz, CDCls) 8 1.72 (s, 3 H),
176 (5,35, 1.91 (5, 3H), 5.05(d, J=10.7Hz, 1 1), 5.23(d, J=173 Hz, 1 H}, 5.58 (5, 1 H),
6.23-6.33 {dd, J=10.7, 17.3 Hz, 1 H}; BCNMR (300 MHz, CDCls) 8 7.60, 12.0,29.8, 55.3,
110.6, 113:9, 129.1, 140.3, 1407, 179.2, 196.7. TR (NaCl) 3422, 1607 cm™. Analysis Calculated

for C1:H10.8: C, 62.8; H, 6.7, Found: C, 62.1, 6.71.
o

() g ) H
ST et
Hee oM

18
(£)-4-Hydroxy-5-methyl-5-octa-1,3-dienyl-5-F~thiophen-2-one (18). From 13 (62 mg, 0.22
mean® {pilowing general procedure D was obtained 18 (21 mg, 419%). H NMR (360 MHz,
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5 H), 1.75-1.84 (m, 2 H), 2.26 (s, 3 H), 4.18 (q, J= 7.1 Hz, 2 H); 13C NMR

(75 MHz, CDC13) S 13.9, 14.1, 22.6, 23.4, 24.4, 29.1, 29.2, 29.6, 303,

31.8, 38.3,55.8, 61.5,173.1, 195.8. IR (NaC1) 3430, 1868, 1693, 1644

cm 1; Analysis Calculated. for C15H2903S: C, 62.5; H, 9.78; Found: C,

62.6; H, 9.83. E~0t) 0 EtOC(CH,)( EIO (CHp}g HS ACS 27 2B 10
(=)-2-Alkynylsulanyl-2-methyl-octanoic acid ethyl ester (28) From 24 (940

mg, 3.63 mmol) and alkynyl chloride (0.3 mL, 3.63 mmol) following

general procedure F was obtained 28 (727mg, 77%) after flash
chromatography (5% EtOAc/Hexanes). 'H NMR (300 MHz, CDC13) d

@@@1@ (kete toukezneg) | )). 432124 Mz P1HH) L ﬂ_%i 145 (13=+4)H1 ¥551(%9 Fhh 203-2.10

d)=44L 2
R T 255 505 5s, o AT Tt a7 6 a0y T

Tou 7 Wi (ll@c‘i")oélﬁé 2738, o682 &rﬁhﬁ,&ﬁé%été%&#a%d Ligp- 1H NMR (300
B 24L035 kol 2R:Bntds §9i- E@Bﬂ@ﬁ §H§5Q 8sH,59.44, £, (CHZIg B0, 2.15-2.22

CHz}s Hs 29 ~30 (= Meth ro ionylsulfanyl-decanoic ac
i B Iy B9 1 1 Lo Sl A Ry adid = 10
(05 kmL, }Eﬁlmm|®m®&&&ﬁ&hﬁﬁ@@8dwﬁ Bwas obtaimee 3050.9, 102.1

50 o M 2 S P M e

m%&@mﬁ@a}mﬁa@ 0S1H) phE7ZELOPZIm, 2 H), 2.48 (g, J = 7.5 Hz,
2 H), 4.17 (q, = 7 Hz, 2 H); 13C NMR (75 NMz CDC13) 5 9.45, 14.1,

14.1, 22.6, 23.5, 24.5, 29.1, 29.3, 29.7, 318,369, 38.5, 55.5, 61.4, 173.2,
25 199.2. Analysis Calculated for €1 38 C, 63.5; H, 10.0; Found:
C, 63.7; H, 10.0. 36 0 Etc HS O

18
(£)-4-Hydroxy-5-methyi-5-hexa-1,3-dienyl-5-H-thiophen-2-one (19}, From 14 (364 mg, 0.46
mmol) following general procedure D was obtained 19 (180 mg, 60 %). tr (300 MHz, CDCl,
exists as a mixture 2.3:1 of the keto:enol tautomer) keto tamiomer: 6 1.00 (t, J=7.4 Hz, 3 H};
1.76 (s.3H); 2.09-2.16 (m, 2 H); 321 (d, J=21Hz, 1 H);3.52(d, J=21 Hz, 1 H); 570, J=
15Hz, 1 H); 5.86 (dt, J=15 Ez 6Hz, 1 H), 6.02{(dd,J=10,15 Hz, 1 H), 6.38{dd, J=15,10
Hz, 1 H); "H NMR (300 MHz, MeOD) enol tautomer § 1.09 ¢, J= 7.4 Hz, 3 H), 1.87 (5, 3 H),
2.14-228 (m, 2H), 578 (d, J=15Hz, 1 H), 5.87 (dt, /=15, 6.57 Hz, 1 H), 6:09-6.18 {m, 1 H),
6.38 (dd, /= 10.2, 15 Hz, 1 Hy; *C NMR (75 MHz, MeOD) enol tautomer 8 14.1, 25.2, 26.9,
61.0, 101 (m), 129.7,131.7, 132.7, 138.9, 188.9, 197.1. IR (NaCl) 29635, 1592 cm™; HRMS (ES)
m/z caleulated for CyiH140,SNa’ M+Na") 233.0607, obsd 233.0626.

i
{) H
S 4

= ?
2n, OF 20

{=)}-4-Hydroxy-S-methyl-5 (2-methyl-penta-1,3-dienyl)-5-H-thiophen-2-one (20). From 15
(226 mg, 0.9 mmol) following general procedure D was obtained 20 (95 mg, 49%). 'H NMR
(300 Mz, CDCls) (keto-tautomer) 6 1.75 (s, 3H), 1.77 (. /=32 Hz, 3 1), 1.84 (5, 3 1), 3.42
(d,J=15Hz 2 H), 543 (¢, /=21 Hz, 1 ), 5.66 {(bs, 1 H}, 5.78 (dd, /= 6, 22 Hz, 1 H}, 6.04
(¢, T=15Hz, 1 H); "H NMR (300 MHz, MeOD) (enol tanfomer) & 1.80-1.85 (m, 6 H), 1.90 (5, 3
), 5.59 (5, 1 H), 5.80-5.95 (m, 1 H), 6.17 (4, T =15 Hz, 1 H); C NMR (75 MHz, MeOD) (enol
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Acs 31 (t)-2-Alkynyisulfanyl-2-methyl-3-phenyl-decanoic acid ethyl ester

(31). From 5-Benzyl-2- tert-butyl-5-methyl-[1,3]oxatniolan-4-one'. (1.2 g,

4.7 mmol) following general procedure F was obtained 31 (954 mg, 76%)

after flash chromatography (5% EtOAc/Hexanes).'"H NMR (300 5 MHz,

CDCI3) S 1.19 (t, J=7 Hz, 3 H), 1.55 (s, 3 H), 2.26 (s, 3 H), 3.13 (q, J=13

Hz, 2 H), 4.13 (g, J=7 Hz, 2 H), 7.1 (in, 2 H), 7.2 (m, 3 H); 13C NMR (75

MHz, CDC13) 8 14.0, 23.1, 30.3, 43.6, 56.3, 61.7, 127.2, 128.1, 130.7,

1354, 172.8,194.8. H ~CHZ)0 /32 H,C OH General Procedure G. (f)-

4-1-lydroxy-5-methyl-5-octyl-5-H-thiophen-2-one (32). To 26 (500 10 mg,

Tavtonrem | Pibdtel08reIR7, i), 78(@M a6 AdRFFLIFRADI (4, 3 1AL, 1R3.6. IR
iRyl HFD, j oy Warn

B R S e e 0o

RtOReiB %P5 mL). The combined organics were dried (MgSO4), filtered

and evaporated. Flash chromatography (26% EtOAc/2% CH,CO2H/

Hexanes) gave 32 (308 mg, 73%). 'H NM 0 MHz, CDC13)

(keto-tautomer) 8 0.86 (t, J= 6 Hz, <o) -1.24 (m, 10 H), 1.48-1.53

(m, 2 H), 1.65 (s, 3 H), 1.77-1.85 (m, i El), 179452.01 (m, 1 H), 3.36 (s, 2

H); IH NMR (300 MHz, McOD) (enol tautomer) 0.87-0.89 ém, 3H), 12

(HOTO Sy ey m@é@lrw—%:ﬁ?&%bwm %ﬁ@r%rfﬁﬁ/@&goﬁmlﬁ

(erml iau@nen:81] & lowd 8pdtd] r20tdiiBO0L5 w30 Bbie:872 838,139 & 61 3 NMR

SRS e e g TS P S gt O S H P 28,512

-{OH2)0.633, 2EEHZOKI()J= 17.3 Bz, 1 H), 5.83 (5, 1 H), 6.27-6.37 (dd, J=10.6, 173 Hz, 1

;'_' 5y W‘%%@;ﬂ&%ﬁ%ﬂg DEN2 NG (3 1h 0438 §4d2 M (o =107
Hz, 1H), 525 (d,J=17.3 Hz, 1 H), 5.66 (s, 1 H}, 6.36 (dd, T = 10,7, 17.3 Hz, 1 H); C NMR
(75 Mz, MeOD) 8 12.6, 30.4, 59.0, 102 (), 116.9, 1314, 140.6, 142.3, 189.9, 197.3. FIRMS
(ED m/z caleulated for CyoFH 10,8 (M) 196.0552 obsd. 196.0532.

D
——f"\
i
o
e
i

S
Gy OH
2
(&}-5-Benzyi-4-hydrexy-S-methyl-S-H-thiophen-2-one (22). From 31 (1.4 mg, 5.0 mmol)
following general procedure I was obtained 22 (500 mg, 45 %), "H NMR (300 MFz, CDCl) 8
171 (s, 3 H), 2.89 (ab g, /=22 Hz, 2 H), 3.17 (ab ¢, J= 14 Hz, 2 H), 7.26 (m, 5 H); “CNMR

{75 MHz, CDCly) d 26.2, 46.6, 48.5, 67.9, 127.7, 128.6,130.6, 134.9, 1953, 207.3.

) 9‘{,\
Sl

o
o MCHE

23

General Procedure . (£)-2-feri-butyl-5-methyl-S-octyl-[1,3]-oxathiolan-4-one (23). To s
mixture of LIHMDS (6.2 mL, 6.20 mmol, 1 M in THF) in THF (8.7 mL) at ~78 °C was added
(=r1 (1.00 g, 5.75 mamol) in THF (9.60 mL) by cannula dropwise, and the resulting solution
stirred for 3C minutes. at ~78 °C. Then, octyl triflate (1.63 g, 6.20 mmol) in THF (4 mL) at 78
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following general procedure G was obtained 33 (402 mg, 69%) after flash
chromatography (20% EtOAc/2% CH3CO2H/Hexanes)."H-NTMR (300

MHz, CDC13) 8 (keto tautomer) 0.86 (t, J= 7 Hz, 3 H), 1.27 (bs, 8 H),

1.68 (s, 3 H), 1.94-2.26 (m, 2 H), 3.35 (s, 2 H). 'H NMR (300 MHz, 25

MeOD) (enol tautomer) 8 0.89 (t, J= 6.5 Hz, 3 H), 1.21-1.36 (m, 7 H),

1.46-1.54 (m, | H), 1.64 37 (s, 3 H), 1.80-1.90 (m, 2 H); 13C NMR (75

MHz, McOD) 8 14.6, 23.8, 26.3, 27.1, 30.5, 32.9, 39.8, 61.3, 103.5 (m),

189.8, 197.8. Analysis Calculated for C11H1302S: C, 61.6;H,8.47;

Found: C, 61.7; H, 8.67. 0 CiH3 -(CH2)e SIH,COH 534

ACHTRS RS a7 B- eRpmaiRy 155 SIS iR &2 Tomes (34 HE b 3094 added and

Y sRRAWROD ARE N HH£3: 8% ML), T chuBRbdlet:MiBs E»Jéﬁ)dned (MgS04),
following general procedure G was obtained .34(397 mg, 70%)."H NM

A DO (RSP ROREFE B (e SORG B pofepyyaspy 2 21-61
a3 Qrilsdiartibic kitbddiclebRds, @ b o1 8744(S, B NMR. BAMBEATDTH)S L36(t, /=

311838 81905 L85 180072580 1% (NAdh 3807 RS LA RO o 1
@CHI\/&Q’GQ\WHE@!EB@QWG Bl2.6,24.9,25.1,259,202,26.3,28.5,31.5,35.2,41.2,55.3,
G R RS R B e e SRR R o
(38, Hmols 5BMnih @mﬂnﬁgammﬁﬁw@&mmmmm&edﬁm&rw

and sk f&b‘%&v“é’é AQminutes. Dimethyl sulfate (50 1, 0.55 mmol) was then

added directly and the mixture was allowed to warm and stir for 2.5 hours
at room temperature. NH4C1(,t)/I N HC1(3:1, 10 mL) was added and the
solution was extracted with Et20 (3% %O L). The combined organics
were washed with H20 (3 x 15 >E . T

24
(£)-2-tert-butyl-5-methyl-5-hexyl-{1,3]- -oxathiolan-4-one (24). From &E)-1 (500 mg, 2.87 mL)
and hexyl trifate (738 mg, 2.87 mumo?) following general procedure E was obtained 24 (557 mg,
75%) as a 2:1~6:1 mixture of separable diastereomers. 'H NMR (300 MHz, CDCl) § 0.87 (, J=
6.5 Hz, 3 H), 0.99 (s, 9 H), 1.24-1.29 {m, 8 H), 1.54 (5, 3 H), 1.72-1.80 (m, Z-H), 513 (s, 1 H);
BC NMR (75 MHz, CDCls) § 13.9, 22.5, 24.9, 24.9, 25.1, 25.9, 25.1, 31.6, 41.2, 55.3, 86.7,
177.8. IR (NaCl)y Analysis Calouiated. for Ci4H3z60,8: C,65.1; H, 10.1; Found: C, 64.5; H, 10.1.
HRMS (ED m/z calenlated for CraH350,8" (M+ ) 258.1654 obsd. 286.1653..

S

w § w )\//\ P

EtO/\%\(CHz)E/ EtOAUS ", (CHaE
Hs 7 e

25
General Procedure F. (F)-2-Alkynylsulfanyl-2-methyl-decanoic acid ethyl ester (26). To 23
{650 mg, 2.27 mmol) in BtOH {14.1 mL) was added NaOEt (2.1 M} (2.16 mL, 4.54 mmo})
(freshly prepared from Na metal (200 mg, 8.3 mmeol) in BtOH (4.0 mL)) and the solution was
allowed to stir at room temperature. After 2 hours, the solution was poured into NH4Cl g/l N
HCI (25 mL, 3:1) and this mixture was extracted with Et,O (3 x 20 mL). The combined organics
were then washed with F,O (3 x 25 mL), dried (MgS0Cy), filtered and evaporated to give crude
25, To 25 dissolved in CH,Clp (26 mL) at 0 °C was added NEt: (0.5 mL, 3.49 mmol) and

()]
w



niL), dried (MgSO4), filtered and evaporated. Flash chromatography (15%
EtOAc/Hexanes) 20 gave pure 35 (59 mg, 80%). IH NMR (300 MHz,
CDCI3) 8 0.85 (t, J=7 Hz, 3 H); 1.07-1.18 (m, 1 H), 1.23 (s, 10 H),
1.43-1.49 (m, 1 H), 1.61 (s, 3 H), 1.74-1.81 (m, 2 H), 3.81 (s, 3 H), 5.29 (s,
1 H); L3C NMR (75 MHz, CDCl,) 6 14.0, 22.6, 25.1, 26.47 29.1, 29.3,
29.5, 31.8. 38.8, 59.3, '59.4,1013,187.3,193.8. Analysis. Calculated for
CIAH2402S: C, 65.6; H, 9.50; Found: C, 65.8; H, 9.50.38 C (t) SHH,C
OCH, 38 (t)- 4- Methoxy-5-methyl-5-hexyl-5-1I-thiophen-2-one (36). From

e s BB e A e SR o 20 i i adda
el timastgiap i EbackEtA/EBxEine Shit tMMR B0 Mictzy €O M gS0.),

6 (t.5.0= 6.7 H 08-1.13 (. |.H),1.24 (s, 6. H). 1.35-1.3
Ry sty i Sty L R ettty B3R Mt e

(P5MZHODOR G08 MED, ZD6105.0,526147 29.9 FB133188.925904 (5914, H), 1.61 (5, 3

1.3,187.3,193.8. (- ! S E GHin 3% %T%' |
%Aﬂétfgiy§?%§ggfﬁet y%gﬁg?;lyyﬂ}glgﬁtﬁl)@pl{en]? -oné(37). From 4(@8%% ,CDCE) 9
(CEIKS iﬁrhd?,-ﬁk(%-&2%92@12@@@%1‘,53@/5,ihlr-ﬁiri?éral -’eﬁlﬁ,aﬁcﬁdlﬁrﬁelh}%-& IR (NaCl)
Suligtes30 1&939ﬁmmml%%w'@&oqa@ﬁ%@gﬁ%@%:@@éﬁo?%?m?mﬁd; C,
37 (30 mg, 71 %). 'H NMR (300 MHz, CDC13) 8 0.86 (t. J=7 Hz, 3 H).
PP6-5H:0%%6n, 1 H), 1,24 (s, 10 H), 1.41-1.48 (m, 1 H), 1.55 (s, 3 H),

1.71-1.79 (m, 2 H), 1.98 (g, 3¢H), 4.09 (s, 3:H);91IC NMR (75 h4Hz,

CDC13) 8 9.59, 14.1, 22.6,&5@@6@{29.2,%{%{.\4@%6, 31.8, 38.9,

58.7,59.8, 111.3, 180.2, 195.7 IR (NaC1) 2927 1676, 1631, 1582 cm4.

10 gt%%ﬁ’-ﬂic%% AR GIRNEA%88: Guif 88 kbR AN L0868 25 P63 mmon)

15

bt
Lh

and alkynyl chloride (0.3 mL, 3.63 mmol) following general procedure F was obtained 28
(727mg, 77%) after flash chromatography (5% BtOAc/Hexanes). "B NMR (300 MHz, CDCL) d
086 (£, /=09Hz, 3H), 1.22-1.27 (1, 11 H}, 1.61 {5, 3 H), 1.75-1.79 (m, 2 EI), 2.25 (5, 3 H),
4.17(g,J =17 Hz, 2 H); “C NMR (75 MHz, CDCL) & 13.9, 14.1, 22.4, 23.4, 24,4, 29.3, 30.3,
31.5, 384, 55.7, 61.5 173.0, 194.7, IR (NaCl) 3449, 1736, 1694 cm™; Analysis Calculated. for
CiaHaaGs8: C, 59.9; H, 9.29; Found: C, 60.6; H, 9.44,

(F)-2-Methyl 2-propionyisulfanyl-decanoic acid ethyl ester (30}, From 23 (613 mg, 2.14
mmol) and propiony] chloride (0.19 mL, 2.14 mmol) following general procedure F was obtained
30 (484 mg, 75%) after flash chromatography (5% BtOAc/Hexanes), 'H NMR (300 MHz,
CDCl3) 6 084 (, J=6.9Hz, 3 H), L.10 (t, /= 7.5 Hz, 3H), 1.19-1.24 (m, 15 H), 1.58 (&, 3 H),
172-1.77 (m, 2 H), 248 (g, J = 7.5 Hz, 2 H), 4.17 (g, J = 7 Hz, 2 H); *C NMR (75 MHz,
CDClz) & 9.45, 14.1, 14.1,22.6,23.5, 24.5,29.1, 29.3, 29,7, 31.8, 36.9, 38.5, 35.5, 61.4, 173.2,
19.9.2. Analysis Caleulated for CigHzo0sS: C, 63.5; H, 10.0; Found: C, 63.7; H, 10.0.
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O(1 H H,0 OCH, 38 20 (=)-5-Benzyl-4-methoxy-5-methyl-5
[I-thiophen-2-one (38). From 22 (50 mg, 0.23 mmol), and dimethyl sulfate
(44 4L, 0.45 mmol) following general procedure H was obtained 38 (38
mg, 74 %). 'HI MR (300 MHz, CDC13) 8 1.65 (s, 3H),3.1(q,J=7Hz, 2
H), 3.84 (s, 3 H), 5.19 (s, 1 H), 7.21 (m, 5 H); 13C NMV R (75 MHz,
CDCI3) 6 26.0, 45.0, 59.3, 59.9, 101.9, 127.2, 128.0, 130,4, 135.9, 186.5,
192.9.390 tJ8 H Mz)e H,e O-TOEt 390
()-5-Methyl-5-octyl-2-oxo-thiophen-4-yloxy)-acetic acid ethyl ester (39).
From 32 (39 mg, 0.16 mmol) and ethyl bromoacetate (36 L, 0.32 mmol)
following general procedure H was# oftained.39 (39 mg, 73%) after flash
chromatography (15% EtOAc/Hexaries)y tHINMR (300 MHz, CD03) S
0.86 (t, J= 6 Hz, 3 H), 1.24 (s, 11 H), 1.2%(t, J= 7 Hz, 3 H), 1,47-1.48 (m,

5J:j)2 - ﬁsﬁfhﬁ?&%&%@ﬁ&@hﬁﬂ didarilacta Zﬁ:ﬂ_y!iz e&e'f'g%ﬁ 5:’@0@ 'SZBenzylu.’Z—

), 5.20 (s 1H)1CNM z,CDC13)S14.1,14.1
S0 >yl b@@@iﬂ@l@a‘@m 329 %m@olh@%vm@@%srswdm F was

%%@aﬁ’iadaz(M@@&Q%&)&e@?ﬂ&&%&ﬁ&%m&aﬂﬁ;(M@W&/ﬁ@i@ﬁ&@té@ﬁ%ﬁ@@oo
C17H2804S: C, 622 Found: C, 62.2;: H, 8.67. 0 Q H ~(H2 g{z
W{g@@%@( 7Hz 3H) 1.55 (s, 3}1),226(5 3H),3.13 (g, /=13 Hz, 2 H), 4.13

(q, /=7 Hz, 2 H), 7.1 (m, 2 H), 7.2 (m, 3 H); "C NMR (75 MHz, CDCl;) 6 14.0, 23.1, 30.3,
43.6, 56.3, 61.7, 127.2, 128.1, 130.7, 135.4, 172.8, 194.8.

o
"(CH;:\ﬁ/ H a2
Hie OH
General Precedure G. () 4-Hydroxy-5-methyi-S-octyl-3-H-thiophen-2-one (32). To 26 (500
mg, 1.7 mmol} in toluene (27 mL) at —78 °C was added LIHMDS (4.3 mL, 43 mmol, 1.0Min
THF) and the solution was allowed to siowly warm to -5 °C. The solution was then poured into
I N HCL (40 L} and extracted with BtOAe (3 x 25 mL). The combined organics were dried
(MgSO0,), filtered and evaporated. Flash chromatography (20% BtOAc/2% CH:CO,H/ Hexanes)
gave 32 (308 mg, 73%). "H NMR (300 MHz, CDCls) (keto-tautomer) 8 0.86 (1, J =6 Hz, 3 H),
1.18-1.24 (m, 10 H), 1.48-1.53 (m, 2 H}), 1.65 (5, 3 H), 1.77-1.85 (m, 1 B, 1.94-2.01 (m, 1 H),
3.36 (s, 2 Hy; 1TH NMR (300 MHz, MeOD) (enol tautomer) 0.87-0.89 (m, 3 ), 1.29 (m, 10 H),
3.29 (s, 3 H), 1.81-1.87 (m, 2 H); “C NMR (75 Mz, MeOD) (enol tautomer) § 14.7, 23.8, 26.4,
27.1,30.5, 30.6, 30.8, 33.2, 39.8, 61.3, 103.1 (m), 189.8, 167.8. IR (NaCl) 3422, 1593 e’
Analysis Caleulated for CiaHzp0,8: C, 64.4; H, 9.15; Found: C, 64.3; H, 9.10.

i
(=) \ﬁ,m
—(CHa)g o
{(£)- 4-Hydroxy-5-methyl-5-hexyl-3-FH-thiophen-2-oue {33). From 28 (715 mg, 2.75 mmol}
following general procedure G was obtained 33 (402 mg, 69%) after flask chromatography (20%
EtOAc/2% CHaCO,H/Hexanss), "H NMR (300 MHz, CDCL) 8 (keto tautomer) 0.86 (t, J=7

Hz, 3H), 1.27 (bs, 8 H), 1.68 (5, 3 HJ, 1.94-2.26 (m, 2 H), 3.35 (5, 2 F). *H NMR (300 Mz,
MeOD) (enol tautomer) 8 0.89 (¢, J= 6.5 Hz, 3 1), 1.21-1.36 (m, 7 H), 1.46-154 (m, 1 H), 1.64

37
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(t}- 5-Methyl-5-hcxyl-2-oxo-thiophen-4-yloxy)-acetic acid ethyl ester (40).
From 33 (20 mg, 0.09 mmol) and ethyl bromoacetate (20 L, 0.2 mmol)
following general procedure H was obtained 40 (18 mg, 67%) after flash
chromatography (15% EtOAc/Hexanes). 1H NMR (300 15 MHz, CDC13)
d 0.86 (t, J=6.8 Hz, 3 H), 1.24-1.27 (m, 7 FI), 1.32 (t, J= 7 Hz, 3 H),
1.47-1.48 (m, 1 H), 1.68 (s, 3 H), 1.84-1.88 (m, 2 H); 4.25 (q, J=7 Hz, 2
H), 4.54 (s, 2 H), 5.21 (s, 1 H); 13C NMR (75 1&lz, CDC13) S 14.1, 14.1,
22.5,25.1, 26.4, 29.2, 31.6, 38.9, 59.7, 61.9, 68.0, 102.3, 166.2, 185.3,

(57 IR (REN 2938, 0% A05R H612600, Braleim Galeuoed fon s, 25,

8.08. 0 2)e
19,8, @341ogﬁ;{m@l@ﬁh%ﬁ&%&@y}m&ﬁ@im@wsﬁm%%pﬂeﬁ e 47
414 Fr@r@@;? ﬁfl% g4, 0.18 mmol) and 3-iodo-I-chlorobutane (40 4L, O. 36
mmol) following general procedure H was obtained 41 (46 mg, 85%) after
flash chromatography (20% EtOAC/Hexaresk1H NNR (300 MHz,
CDC13) S 0.86 (t, J= 7 Hz, 311), 1.9%;1.27Z{(m, 1 H), 1.24 (s, 10 H)
1.48-1.51 (in, 1 H), 40 1.62 (s, 3 H), 1.751.82 (m, 2 H), 1.89-1.98 (m, 4
H), 359(t J=5.9 Hz, 2 H), 3.95-3.98 (m: 2 H), 5.28 (s, 1 H); '3C NIVIR

g 9}5 $or G 8) Bl ki 2200623 g—ﬁﬁe@h@@-ﬁoﬂ@(@éﬁ%&rﬁS@A@Qx@ 1.55 mmol)
8,44.1,59.6, 71.7, 101.6, 1861

S ATBEID R b 8] T8 bORTATR) B PE OO o ovned
52 BotBE Qs> HAGIR (300 MEz, CDCl) (enol tautomﬁ:r) a 0-86 {t, J=6.8 Hz 3 H), 1.23
(s, 11 H), 1.30-1.45 (m, 1 H), 1.59 (5, 3 H), 1.74 (5, 3 H), 1.84-1.88 (m, 2 H}; BCNMR (73
MEiz, CDCL) 8 7.48, 14.0, 22.6, 25.2,25.9, 29.2, 29.4, 29.6, 31.8, 38.5, 58.2, 110.5, 1809,
198.0. IR (NaCl) 2927, 1601 cm™

o}

€3} H
_{HCle {

We DCH,

Lrs]

[¢

35

General Procedure H. (3)-4-Methoxy-5-methyl-S-octyl-5-H-thiophen-2-one (35). To 32 (70
mg, 0.27 mmol} in DMF (1.1 mL) cooled to — 40 °C was added NaH (14 mg, 0.35 mmol, 60% in
mineral oil) and the solution was allowed to warm and stir at 0 °C for 30 mirmtes. Dimethyl
sulfate (50 pl, 0.55 mmol) was then added directly and the mixture was allowed to warm and stir
for 2.5 hours at yoom temperatire. NELClier/l N HCL (321, 10 mkL) was added and the solution
was extracted with B0 (3 x 10 mL). The combined organics were washed with HhO 3% 15
mL), dried MgSOy), filtered and evaporated. Flash chromatography (15 % EtOAc/Hexanes)
gave pure 35 (59 mg, 80%). YH NMR (300 MEz, CDCis) 8 0.85 (t, J=7 Hz, 3H); 1.07-1.18 (m,
1H, 1.23 (s, 10 ), 1.43-1.49 (m, 1 H), 1.61 (5,3 H), 1.74-1.81 (m, 2 H), 3.81 (s, 3 H), 528 (s,
1H); C NMR (75 MHz, CDCl) 8 14.0, 22.6, 25.1, 26.4,29.1, 29.3,29.5, 31,8, 38.8, 593,

50.4,101.3, 187.3, 193.8. Analysis. Caleulated for CiaHa:0a5: C, 65.6; H, 9.50; Found: C,
65.8; H, 5.50.

38
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(t)-4-(4-Chloro-butoxy)-5-methyl-5-hexyl-5 H- thiophen-2-one (42). From
33 (36 mg, 0.17 mmol) and 3-iodo-I-chlorobutane (40 pL, 0.34 mmol)
following general procedure H was obtained 42 (32 mg, 75%) after flash
chromatography (20% EtOAc/Hexanes). 1IE1 NMR (400 MHz, CDCI3) S
0.86 (t, J= 5.1 Hz, 3 H), 1.09-1,14 (m, 1 H), 1.25 (s, 6 H), 1.44-1.53 (in, 1
H), 10 1.63 (s, 3 H), 1.77-1.85 (m, 2'H), 1.90-2.00 (in, 4 H), 3.59 (t, J = 4.5
Hz, 2 H), 3.95-3.99(m, 2 H),5.28(s,1H). 13CNMR (75ME | z,
CDC13) 8 13.7, 22.3, 25.1, 26.1, 26.4, 29.1, 29.1, 31.5, 39.0, 43.9, 59.5,
71.6,101.5,185.9, 192.9. IR (NaC1l) 2927,1683, 1607 cm-". Analysis
Calculated for C15H25C102S: C, 59.1; H,i8.27; Found: C, 59.3; H, 8.39.
0 s -(H2C)SI H3C H3C OH 43 44,45 (t):44allyloxy-5-methyl-5-oetyl-5 HI
thiophen-2-one (43). From 32 (31 mg, OiE2 refimol) and allyl bromide (21
L, 0.25 mmol) following general procedure®H was obtained a 3:1 mixture

)48 8026106y 4% bich epidlsh bR Sepa B oraRE PUMBETUSINGS mmol)
flash chromatography (15% EtO Ac/Hexanes). O-al'xylated product 43.'H. .
RIVIRSEE Rﬁﬁ%g‘? &3)08 6 Bmeb PlEving genera pracedue Fps gl s (25 me,
630, ARl A9a(08rabite i 390 EAS AS/ B dn4df - IO, (RobiNiFiA TEO1(HS 0.86 (¢,

J=5.6 Hz, 2 H), 5.29 (s, 1 H). 5.31 (d, J=11 H , 5,39 (d,J= 17 Hz, 1.

T b ds Ll e 1, h7A ey 250 ik W) By -6

81415 226 (25.1) 2635, 29. 2129 SNRR 57 8M8, 389,591 7,(7228,202,06.4, 25.2,
5,.130.8, 185.8, 193.8,.1 [) 3441, 1681, 1609 cml1 . Analysis

ét%c??ﬁa']?eggfé’rjﬁgf&@a%z%?g, %\gag 11, 9.20, Found: C, 68.1; H, 9.34. 41

(44) C-alkylated product 'H NMR (300 MHz, CDC13) 8 0.86 (t, J= 6.5 Hz,

3 H), 1.25 (m,12 H), 1.54 (a, 3 H), 1.79-1.84 (m, 2 H), 2.43-2.47 (m, 2 H),

5.05-5.11 (m, 2 H), 5.57-5.69 (1 H). 0® I@\,&ﬁ,@h\, H3C CH

LI N N
MG OCHy

57
(£)- 4~ Methoxy-3,3-dimethyl-5-octyl-5-H-thiophen-2-one (37). From 34 (40 mg, 0.16 mmol},
KX (27 mg, 0.20 mmol, 30% in mineral oil) and dimethyl sulfate (30 gL, 0.31 mmol} following
general procedure H was obtained 37 (30 mg, 71%). YH NMR (300 MHz, CDCl) 8 0.86 (4, /=7
iz, 3 ), 1.06-1.09 (m, 1 F), 1.24 (s, 10 H), 1.41-1.48 (m, 1 H), 1.55 (s, 3 H), 1.71-1.79 (m, 2
D, 1.98 (s, 3 D), 4.09 (s, 3 Hj; PC NMR (75 MHz, CDCl) 8 9.39, 14.1, 22.6, 25.2, 26.5,29.2,
20.4,29.6, 31.8, 38.9, 58.7, 59.8, 111.3, 180.2, 195.7. IR (NaCl) 2927, 1676, 1631, 1582 cm™.
Analysis Calculated for CisHysO0S: C, 66.6; H, 9.69; Found: C, 66.5; F, 9.67.

(F)-5-Benzyi-4-methoxy-5-methyl-5-H-thiophen-2-one (38). From 22 (50 mg, (.23 mmol),
and dimethyl sulfate (44 pL, 0.45 mmol) following gensral procedure H was obtained 38 (38 mg,
74 %). "HNMR (300 MHz, CDCl3) 8 1.65(s,3 H), 3.1 (q, /=7 Hz, 2 H), 3.84 (5, 3 H),5.19

(s, THY, 7.21 (m, 5 H); PCNMR (75 MHz, CDCL) 8 26.0, 45.0, 59.3, 39.9, 101.9, 127.2,

128.0, 130.4, 135.9, 186.5, 152.9.
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45 46 5 (: -)-4- allyloxy- 5-methyl-5-hexyl-5 H- thiophen-2-one (45). From
33 (270 mg, 1.3 mmol) and allyl bromide (0.2 mL, 2.52 mmol) following
general procedure H, was obtained a 2.3:1 mixture of 45 and 46 (205 mg,
58%) which could be separated and purified using flash chromatography
(15% EtOAc/Hexanes). 'H NMR (300 MHz, CDC13) (45) (0-alkylation) 6
0.84 (t,J=7 Hz, 3 H), 1.09-1.17 (in, | H), 1.23 (s, 6 H), 1.40-L51 (m, | H),
1.62 (s, 3H), 1.73-1.83 10 (m, 2 H), 4.46 (d, J= 5.6 Hz, 2 H), 5.33 (d, J=
10 Hz, 1 H), 5.38 (d, J= 17 Hz, 1 H), 5.28 (s, 1 H), 5.87-5.98 (ddd, J=5.6,
10, 17 Hz, i H); H3C NMR (75 MHz, CDCI3) 8 14.0, 22.5, 25.1,
26.5,29.2,31.6,38.9,59.7,72.8,101.9,119b6,130.7,185.8,19-D.9. Analysis
Calculated for Cl4H2202S: C, 66.10;H,!8.72; Found: C, 66.04; H, 8.72.
(46) (C-alkylation)’H NTMR (300 MKz, &£DC13) 8 0.86 (t, J= 7 Hz, 3 H),
1.24 (bs, 8 H), 154 (s, 15 3 H), 1.81-1:84 fm;;)y#4), 2.42-2.48 (m, 2 H),
5.05-5.10 (in, 2 H), 5.56-5.67 (in, 1 H). (}*19 W~~CH3 CH3 H3" G"'~_

H3G Q1 4iy46-doivalyiomicpislimatiyl-a oty kdd-tithiepheEaroredd3) (39 mg,

DS EIb AR ARFBRI (40 B, 012200 Ve DR e
precedire (b was7stitainediask mm}mpf(mm@f&mxmp?@m {300
t 7 29 n rifi

e TG chi R OGrA G 2000 B A XA a7, 0 NAAR (300 1D,
Mbkz(sGOIG, 1335 10886r(t, 207411 (8, Vi 1106 A B4 (522HH), £.88 (51 314);C NMR

-1.8 : .80-4. 5.28:5. D,
AT e e SRR
262526802% 3, 29,5331 18, 89215 7987 2 5521 1682, 1618 511 32 8tustoQpliculated for
ﬁ%ﬁ%@:@a&lﬁ-%@%ﬁs&%m&ﬁ@SGzl@%@ gnid . 42 (48). 'H NMR (300

C13)8°0.86 (t, J= 7 Hz, 311),1.1;6-1.47(m, 15 H), 1.57 (s, 3 H),
1.74-1.96 (m, 2 H), 2.42-2.46 (m, 2 H&gioggs.lo (m, 2 H), 5.53-5.67 (m, i
H).

e

HaC O‘W/oz‘z

48 )

(&)~ 5-Methyl-5-hexyi-2-oxo-thiophen-4-viovy)-acetic acid ethyl ester (40). From 33 (ZG'mg,
(.09 mmol) and ethyl bromoacetate {20 pL, 0.2 mmol) following general procedure H was
obtained 44 (18 mg, 67%) after flash chromatography {15% EtOAc/Hexanes). ' NMR. (300
MHz, CDCly) d 0.86 (4, J=6.8Hz, 3 H), 1.24-1.27 (m, 75}, 1.32 (4, J="7 Hz, 3 M), 1.47-1.48
(ﬁn, 1H), 1.68 (3,3 H), 1.84-1.88 (m, 2 H); 425 (q, J=7Hz,2H),4.54 (s, 2 H), 5.21 (s, 1 H);
BCNMR (75 MEz, CDCl) 8 14.1, 14.1, 22.5, 25.1, 264, 29.2, 31.6, 38.9, 59.7, 61.9, 68.0,
102.3, 166.2, 185.3, 193.3. IR (NaCl) 2932, 1762, 1682, 1612 cm™. Analysis Calculated for

Ci5H24048: C, 59.9; H, 8.05: Found: C, 59.9; H, B.08. -
O

et {

b O’\\/‘\/ o
O
41

{£)-4-(4-Chloro-butexy-S-methyl-5-octyl-5H-thiophen-2-one (41). From 32 (47 mg, 0.18

]

8]

mmol) and 3-iodo-1-chiorobutane (40 ul, 0.36 mmol) following general procedure H was
obtained 41 (46 mg, 85%) after flash chromatography (20% BtOAc/Hexanes). YH NMR (300
MFHz, CDCl;) 8 0.86 (1, /=7 Hz, 3 H), 1.07-1.27 (m, 1 H), 124 (s, 10 H) 1.48-1.51 {m, 1 H},

40
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H --(HZC)e~ C ~/ Hat O™~, 49 (f)-5-methyl-5-4-prop-2-ynyloxy-5 H-

thiophen-2-one (49). From 33 (45 mg, 0.21 mmol) 5 and propargy!

bromide (37 uL, 0.21 mmol) following general procedure H was obtained

49 (21 mg, 40%). 1 H NMR (300 MHz, CDC13) d 0.86 (t, J= 7 Hz, 3 H),

1.11-1.20 (m, 1 H), 1.24 (s, 6 H), 1.41-1.49 (m, 1 H), 1.63 (s, 3 H),

1.76-1.86 (m, 2 H), 2.59 (t, J= 2.5 Hz, 1 h), 4.62 (d, J= 3.7 Hz, 1 H), 4.63

(d,J=3.7Hz,1H),543(s,1 M. 0 (t) )-~H _(HxC)aHaO tC--)T-Mu 50

0 10 (f)- 5-Methyl-5-oetyl-2-oxo-thiophen-4-yloxy)-acetic acid tert-butyl

efvée%; é%??ﬁﬁror? 32,(60 mg, 0.25 mmol) and tent-butyl bromoacetate (73

LD bl YOG Enr rob it Jods JBTa N SoH3 Ao 98 (. 2

8% 26ter flagh ahronriugmphy (5% QAT /Hexarasheld, MVIRAB000 2, 203,

M }% C,g% %O 8%( :iﬂ) gi—é) 1.24 (s, 12 H), 1.49 (s, 9 H), 1.68

(S LB (5 i, AL LS o8 S b i CIOS: C,

N2, ILDBCE.I)cshd. (7,2R.6; B592)126.3, 28.1, 29.2, 15 29.3, 29.5, 31.8,

38.9,59.7, 68.5, 83.4, 102.1, 165.2, 185.5, 193.4. Analysis Calculated for

C,9H3204S: C, 64,0;H, 9.05; Found:iﬂ@,ﬁ 'Jra H, 9.08. H -tH,C)4 H,C

O~OE6u 5. 0 5-Methyl-5-hexyl-2-exo-fhtiephen-4-yloxy)-acetic acid

tent-butyl ester (51). From 33 (169 m@fogz.‘?%mt) and tert-butyl

bromoacetate (0.23 mL, 1.58 mmol) following general
(#)-4-(4-Chlore-butoxy)-S-methyl-3-hexy}-5 F- thiophen-2-one (42). From 33 (36 mg, (.17
mmol) and 3-iodo-1-chlorobutane (40 pl., 0.34 mmol) following general procedure H was
obtained 42 (32 mg, 75%)) after flash chromatography (20% BEtOAc/Hexanes), 'H NMR (400
Mz, CDCls) 8 0.86 (t, J=5.1 Hz, 3F), 1.09-1.14 (m, 1 H), 1.25 (5, 6 1), 1.44-1.53 (m, 1 H),
1.63 (s, 3 1), 1.77-1.85 (m, 2 H), 1.90-2.00 (m, 4 H}, 3.59 (t, J = 4.5 Hz, 2 1), 3.95-3.99 (m, 2
H), 5.28 (s, 1 H). "C NMR (75 MHz, CDCly) 6 13.7, 22.3, 25.1, 26.1, 26.4, 29.1, 29.1, 313,
39.0,43.9,55.5,71.6, 101.5, 185.9, 192.9. IR (NaCl) 2927, 1683, 1607 cm™. Analysis
Caleulated for Ci5H25Ci0,8: C, 59.1; H, 8.27; Found: C, 59.3; H, 8.39.

O 0

@ A v ® A
~H2Cle _\ { _,_-{HQC}S\/}"{
43 44

(&)-4-allyloxy-S-methy}-5-octyl-5 H- thiophen-2-one (43). From 32 {31 mg, 0.12 romol} and
allyl bromide (21 plL, 0.25 mmol) following general procedure H was obtained a 3:1 mixture of
43 and 44 (26 mg, 74%) which conld be separated and purified using fiash chromatography (15%
EtQAc/Hexanes). O-alicylated product 43, 'H NMR (300 MHz, CDCL:8 0.86 (1, J=63Hz, 3
H), 1.12-1.17 (m, 1 H), 1.24 (5, 10 H), 1.45-1.48 (m, 1 H), 1.64 (s, 3 F), 1.77-1.84 (m, 2 ), 4.47
(¢, J=5.6Hz, 2H), 5.29 (5, 1 H), 531 (d, J= 11 Hz, 1 H), 3.39 (d, /=17 Hz, 1 H), 5.90-5.99
(ddd, J=5.6, 11, 17 Hz, 1 H); C NMR (75 MHz, CDCl) & 14.1, 22.6, 25.1, 26.5, 29.2, 29.3,
29.5,31.8,38.9, 59.7, 72.8, 102.0, 119.5, 130.8, 185.8, 193.8, IR (NaCl) 3441, 1681, 1609 cm™.
Analysis Caleulated for C,4Hz60,S: C, 68.0, H, 9.20, Found: C, 68.1; H, 9.34.

41
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20 procedure H, was obtained 51 (206 mg, 80%) after flash
chromatography (15% EtOAc/Hexanes). 'H NTMR (300 MHz, CDC13) 6
0.82 (t, J=6.8 Hz, 3H), 1.21 (s, 8 H), 1.47 (s, 9 H), 1.64 (s, 3 H),
1.78-1.83 (m, 2 H), 4.41 (s, 2 H), 5.15 (s, 1 H); 13C NMR (75 MHz,
CDC13) 8 14.0, 22.5, 25.1, 26.3, 28.0, 29.1, 31.5, 38.9, 59.6, 68.4, 83.4,
102.1, 165 2, 185.5,193.4. 430 H H,C O~ctBu 52 C
5-Phenyl-5-methyl-2-oxo-thiophen-4-yloxy)-acetic acid Pert-butyl ester
(52). From 22 (150 mg, 0.68 mmol) and tent-butyl bromoacetate (0.20 mL

1.36 mmol) foIIowmg general 5 procedure H, was obtained 52 (159 m
Fdey i oo MO AT BB B RS N6 aricss AR (560 . 12

MHFSQEQ% )1678.494$n9 ), 289 £ BH)2 31} 8 (8- 21 ). ﬁﬁ){g,sd%‘ 89 (1 1),
Hz, 2 H), 5.13 (s, 1 H), 7.24 (m, 5 H): i3C NMR (75 MHz, CDC13) 3 25.8,

28.1, 45.0, 60.1, 68.4, 83.6,

102612721281130513591 3184919?800 sH H,C)H,CO
-)/-OH 53 p 10 General Proced

5-Methyl-5-octyl-2-oxo-thioptiens ex;z;) -acétie (;53) To 50 (65 mg,
0.18 mmol) dlssolved in CH202 (1.3‘51r n-L) was added trifluoroacetic acid

(T oluton st re tro t r 4 o
%Ej é&ﬁi} oIven SW ere%e o{%vtedog nd t "én%:eru e)r?]%"f))e%gﬁ/%% £-3 mmol)

@h@ﬂﬁé@@méhé@@m@éﬁ)m@»ﬂ)mgwﬂ%m@m&m Pirinegg 2.3:1
(48.M989%4) 144 gﬂ@‘g %0(%9/0 1CRGdR §a Btk f&ge@ %sﬁJﬁash

1.24 (s, 11°H), 1.4 151“218(m 1 H), 1.68 (s, 3 H), 1.84-1.88 (m, 2 H),
ATBonEoRrmyS B S QA Hasanpr) FQHW%()O@@@@P@M@QQ etkzwn) 50.84
§}=3%% 283, 285 318, 3819, 68 ks, 6757, 19245 169, 8.:480.8 (1959, 1.73-1.83
(NaCl) 3442, 1645 cm 1: Ana3y5|s Calculated for C;5H2404S5: C, 59.9;
Ams?d@ B4k = 5.6 Hz, 2 1), = 10Hz [ H),538(d,/=17Hz TH), 528 (s, 1
H), 5.87-5.98 (ddd, J = 5.6, 10, 17 Hz, 1 H); *C NMR (75 MHz, CDCl) 6 14.0,22.5,25.1,
26.5,29.2, 31.6, 38.9, 56,7, 72.8, 101.9, 119.6, 130.7, 185.8, 193.9. Analysis Calculated for
CiqH20.5: C, 66.10; H, 8.72; Found: C, 66.04; H, 8.72.
(46) (C-alkylation) "H NMR (300 MHz, CDCls) 8 0.86 (t, /= 7 Hz, 3 H), 1.24 {bs, 8 H), 1.54 (s,

3H), 1.81-1.84 (m, 2 F), 2.42-2.48 (m, 2 H), 5.05-5.10 (m, 2 IT), 5.56-5.67 (m, 1 H).

(i} (£} i CHg
A R

(Hzma\/w\ (Hzc)a;/eg—\o

a7 48
(&)-4-allylexy-3,5-dimethyl-5-octyl-5 H- thiophen-Z-one (47). (£)}-Ally}-3,5-Dimethyl-5-
‘octyﬁ-thiepheﬂeaﬁ—ﬁiome (48). From 34 {70 mg, 0.27 mmol) and altyl bromide (47 ul, 0.35
mmol) following general procedure H, was obtained a 2.3:1 mixture of 47 and 48 (C-alkylation
data not shown) (67 mg, 82 %) which could be separated and purified using flash
chromatography (20% BEtOAc/Hexanes).
(47). 'HNMR (300 MHz, CDCl3) 8 0.86 (t, /=7 Hz, 3 H), 1.06-1.48 (m, 12 ), 1.58 (s, 3 H},
1.71-1.82 (m, 2 F), 1.94 (5, 3 5, £.80-4.82 (m, 2 H), 5.28-5.46 (m, 2 H), 5.89-3.03 (m, 1 H); °C
NMR (75 Milz, CDCls) 8 9.65, 14.0,22.6,25.2, 26.6,29.2,29.3,20.6, 31 .8, 39.2, 57.5, 72.3,
118.2.119.5, 132.6, 179.4, 193.8. IR (NaCl) 2855, 1676, 1628, 1580 cm™.

42
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C, 60.0; H, 8.09. /H MzO)e sHac C-'~-OH 54 20 ()-
5-Methyl-5-hexyl-2-oxo-thiophen-4-yloxy)-acetic acid (54). To 51 (177 mg,
0.54 mmol) and trifluoroacetic acid (TFA) (2.61 mL) following general
procedure | was obtained 54 (144 mg, 98%) after flash chromatography
(20% EtOAc/2% CH3CO2H/ Hexanes). 'H NMR (300 MHz, CDC13) 8
0.85 (t, J= 6.8 Hz, 3 H), 1.24 (s, 7 H), 1.44-1.47 (m, 1 H), 1.68 (s, 3 H),

'1.84-1.91 (M, 44 2 H), 4.62 (s, 2 H), 5.33 (s, | H);'3C NMR (75 MHz,

CDC13) 514.1,22.6,25.1,26.1, 29.2, 31.6, 38.9, 60.3, 67.7, 102 4,
169.8,185.9,196. 1. 0 H,C OOH 55 (t)-

@Bmﬁmﬂmbwﬁmmwmh@m ylexyjiacety, adi6H{55) (T4 SE(ILY (s, 3 H),
79,9302 AP 393 IO egcoggg%ﬁ 4 85 folgy ngggeneral

proce alned flash chroméatography
(30% EtOAc/Z% CH3C02H1 Hexane'g). ﬁ@’ NMR (300 MHz, MeOD) 8
H

1.63 (s, 3 H), 3.11 (dd, J=6.8 Hf\/ngié § ), 459 (s,2H),521(s, 1
H), 7.1 (m, 5 H); 13C NMR (75 267 45.7, 61.9, 67.1,
103.9, 128.3, 129.1,. 131.8, 137.5, 1609. 3,491873 195.8.100 ~(H2C)ay/
- 5 He -2 . 33 (45 mg, 021 1

G P R iSRS Mo S A R s, )
candlpﬂbmgy’umnﬁﬂiﬁﬁ @hﬁS%Eﬂm@ﬁEmm@Bm@l@Z@b@@ H mds)alviasied 45 (21
add %l Eﬁ%@;éké Sy rarbadiENgeIMIORNNAIYE, 124 c 6

9 mg, DMA mg, 2 mmol)
141 1.49 (m, 11—1),163 {S,JH) 176 186(111 2H},239(t J 25Hz, 1H,462(d, /=
3.7Hz, 1H), 4,63 (d,J=3.7Hz, 1 H), 543 (s, 1 H).
534 )K,H
(Hzciﬁ\/_-<
0’},0{&;
B8 O

(&)~ 5-Methyl-53-octyl-2-0xo-thiophen-4-yioxy)-acetic acid tere-butyl ester (503, From 32 (60.
mg, 0.25 mmot) and rert-butyl bromoacetate (73 pL, 0.49 mmoi) following general procedure H,
was obtained 50 (62 mg, 70%) after flash chromatography (15% EtOAc/Hexanes). 'H NMR (300
MHz, CDCh) 8 0.86 (t, J=7THz, 3 H), 1.24 (5, 12 H), 1.49 (5, 9 H), 1.68 (5, 3 H), 1.83-1.86 {m,
2H), 4.43 (s, 2 H), 5.19 (s, 1 H}; “CNMR (75 MHz, CDCl) &14.0, 22.6, 25.2, 26.3,28.1,29.2,
29.3,29.5,31.8,38.9,59.7,68.5, 83,4, 102.1, 165.2, 184.5, 193.4. Analysis Calculated for
CioH320.8: C, 64.0; H, 5.05; Found: C, 64.1; H, 9.08,

o

Big
AF Ty A 4
H

SC O felic]

(+)- 5~-Methyl-5-hexyl-2-oxe-thiophen-4-yloxy)-acetic acid tert-butyl ester {51). From 33
(169 mg, 0.79 mmol) and ters-butyl bromoacetate (0.23 mL, 1.58 mmol) following general
procedurs H, was obtained 31 (206 mg, 80%) after fash chromatography (15% EtOAc/Hexanes).
"HONMR. (300 MHz, CDCL) 8 0.82 (8, J= 6.8 Hz, 3 H), 1.21 (s, 8 H), 1.47 (s, 9 H), 1.64 (5, 3 H),
1.78-1.83 (m, 2 H), 441 (5, 2H), 5.15 (s, T FIy; “C NMR (75 MHz, CDCls) 8 14.0,22.5,25.1,
26.3,28.0,20.1,31.5,38.9, 59.6,68.4, 83.4, 102.1, 165.2, 185.5,193.4,
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15 allyl amine (18 L, 0.25 mmol) and the mixture was allowed to warm to
room temperature and stir for 12 hours. The solution was poured into a
solution of I N HCl/tsat (1:3) and extracted with Et20 (3 x 10 rrL). The
combined organics were dried (MgS05), filtered and evaporated to give
crude 56. Flash chromatography (50% EtOAc/Hexanes) gave pure 56 (50
mg, 66%)."H NMR (300 MHz, CDC13)-8 0.86 (t, J= 7 Hz, 3 H), 1.12-1.22
(m, 1 H), 1.24 (s, 10 H), 1.41-1.51(m, 1 20 H), 1.68 (s, 3 H), 1.82-1.87 (m,
211), 3.98 (app t, J= 6 Hz, 2 H), 4.50 (s, 2 li), 5.20 (d, J= 10 Hz, 1 H),
5.22 (d, J=17.3 Hz, 1 H), 5.35 (s, 1 H), 5.80-5.90 (ddd, J=6, 10, 17 Hz, 1
H), 6.19 (bs, 1 H); 13C N'MR (75 MHz, D513)814O 22.6, 25.3, 26.5,
29.2,29.4,29.5, 31.8,39.1,41.6 5

70.3,103,4,117.2,1-13.2,165.1,181. 9*&92 Mﬂaaluysis. Calculated. for
Ci8H29N03S: C, 63.7; H, 8.61; Found: &, 68.4; IT, 8.67. 450 ,(He)a 6/
HaC C-)I-h'CCpMe 57 O General Procedure J.

thyl-5- he oxo en 4 -met at
B R A R PR W CHCAT 0 AR} L o o 2
(ﬂé@ﬁng)&b%a@&&ibmwt)zmmmmmmmde{%e(@nmm 266mmol), following general

e B D o

31 mmo and e so utlon Wa§allo

B ihinesnThe FVMREIABouEihiba SaRtioh B1.VERIGIAR BATHGR H), 4.4
(G Ik kAN AR 1) PSSR0 MRS AAMAPEBLIGANES, 221, 452,

weére dried (Mg504), filteréd, evaporated and chromatographed (40-50%
BROASR-bxBhes) i3 §ive PUre & 1.(48 ind 380A05H, NimR (308 NEE,
CDC13) 8 0.85 (t, J= 6.8 Hz, 3 H), 1.23-1.26 (m, 7 H), 1.49-1.55 (m, 1 H),
1.65 10 (s, 3 H), 1.84-1.90 (m, 2 H), 3.7%(5+3 H), 4.11 (d, J='5 Hz, 1 N_),

H), 6.76 (bs, IM. O () H
/i

General Procedure L {£)- 5-hMethyl-S-octyi-2-oxo-thiophen-4d-yviexy)-acetic acid (33). To 50
{65 mg, 0.18 mmol) digsolved in CH,Cl; {1 4 mlL) was added trifluoroacetic acid (TFA) (0.7
mL) and the solstion was stirred &t room temperature for 4 hours. The solvents were evaporated
and the crude material was chromatographed (20% EtOAc/2% CHsCO,H/Hexanes) fo give pure
53 (48 mg, 89%). 'H NMR (300 MHz, CDCls) 6 0.86 (¢, /= 6.9 Hz, 3 H), 1.24 (s, 11 H), 1.47-
1.48 (m, 1 H), 1.68 (s, 3 H), 1.84-1.88 (m, 2 H), 4.62 (5, 2 H}, 5.31 (s, 1 F); "C NMR (75 MHz,
CDCls) 8 14.1,22.6,25.1,26.1,29.2,28.3, 26,5, 31.8, 58.9, 60.1, 67.7, 102.4, 169.8, 185.8,
185.4. IR (NaCl) 3442, 1645 em™; Analysis Calenlated for Cista048: C, 59.9; H, 8.05; Found:
C, 60.0; I, 8.09.

o

K H
Sty
(H2Ch g

HaG G/YOH

{=)- S-hethvl-5-hexyl-2-oxo-thiophen-4-vioxyl-acetic aciéd (54). To 51 (177 mg, (.54 momol)
and trifluoroacetic acid (TFA) (2.61 mL} following general procedure I was obtained 54 (144 mg,
98%) after flash chromatography (20% BtOAc/2% CH3CO.H/ Hexanes). "H NMR (306 MHz,

CDClz) 6 0.85 (t, J=6.8Hz, 3 H), 1.24 (s, 7 H), 1.44-1.47 (m, 1 H), 1.68 (s, 3 H), 1.54-1.91 (m,
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H3C C~NCCH 56 0
(-~)-(5-methyl-5-hexyl-2-oxo-thiophe)D-4-yloxy)-alkynyl glycinate (58). To
57 (22 mg, 0.06 mmol) dissolved in THF/EI20 (0.5 niL, 3:1), cooledto 0 C
was added LIOH (3 mg, 0.07 mmol) 15 and this solution was allowed to
stir for 45 minutes. Then the mixture was poured into a solution of HO (10

mL, | N) and extracted with Et20 (3 x 10 mL). The combined organics

were dried (MgSO4), filtered and evaporated to give crude 58. Flash
chromatography (50% EtOAc/2%CH3CO2H/I-lexanes) gave pure 58 (19

86%). 'H NMR (300 MHz, CDC13) 6 0.85 (t, J=6.7 Hz, 3 H), 1.25 (s,
7239 1o B33 )] Eb %NMH)C?QU%@ £50h) éH)M-%}é &b 2g. 292,316,
HY 4 5645727 H)oBA1dss 11KR,o_(l9g€)n - H H, 0-)- NwBr 590 ()
N-(4-Bromobutyl)-(5methyl-5-hexyl-2-ox05thiophen-4-yloxy)-acetamide
(59). To 54 (61 mg, 0.22 mmol) and_l-amingpropanol hydrobromide (50
mg, 0.23 mmol) following general 46! rS dure 7 gave 59 (65 mg, 74%)
after flash chromatography (50% EtOA@?Hé*x’&n@S) If NMR (300 MHz,
CDC13) 8 0.86 (t, J= 6.9 Hz, 3 H), 1.12- 1515(% 1 H), 1.23-1.28 (a, 6 H),

1465 hany (8, kvl BOEtBdpheh-83210:88-4001i2 &jd 233}, (qQuint. A 7600 20,35

én%%béé%l% gé/:%pfaqﬁg (’I]FA) EI%%%’) ?Fgwﬁng%e er% Hx)oc%d%?e gswas o)otamed 55

M@lzyg(éedhb&mslmmammwa@mmcm@ma@@@aﬂé{ﬁ@wa}o H5WMR (300

proce rtggé3 gg;%/rg%%a(‘ggnfngg 4 fz(a%ﬂjgefﬁﬁasﬁ ﬁrﬁrg?r: 85(?;% gﬂﬁ;d%n s 1H),7.1

105655 ELONSYReRAAEEY. MeNINIR 280049/HE1GDETIR) B13.9, 1283, 120.1, 1318,
137.5, 169.3, 187.3, 195.8.

(&}-N-Allyl-(5-methyl-5-octyl-2-oxo-thiophen-4-yloxy)-acetamide (41). To a cooled solution
{0°C) of 53 (64 mg, 0.21 mmol) in CHCl (1.1 mL} was added 1-[3-(Dimethylamino)propyll-3-
ethylearbodiimide hydrochloride (EDC) (49 mg, 0.25 mmol), DMAP (3 mg, 0.02 mmol), and -
altyl amine (18 pL, .25 mmot) and the mixture was allowed to warm to room terperature and
stir for 12 hours. The soluiion was poured into 2 sohution of 1 N HCV o (1:3) and extracied with
B0 (3 x 10 mL). The combined organics were dried (MgSO;), filtered and evaporated to give
crude 56. Flash chromatography (50% BtOAc/Hexanes) gave pure 56 (50 mg, 66%). "H NMR
(300 MHz, CDCl3) 6 0.86 (t, J=THz, 3 H), 1.12-1.22 (m, 1 H), 1.24 (5, 10 H), 1.41-1.51 (m, 1
H), 1.68 (s, 3H}, 1.82-1.87 {m, 2 H}, 3.98 {app t, J=6 Hz, 2 H), 4.50 (5, 2 H), 520 (4, /= 10
Hz, 1H),522(d, J=17.3Hz, 1 H), 535 (5, 1 £}, 5.80-5.90 (ddd, J=6, 10, 17 Hz, 1 H), 6.19
(bs, 1 H); PCNMR (75 MHz, CDCL) § 14.0, 22.6, 25.3, 26.5, 29.2, 26.4, 26.5, 31.8, 30.1, 41.6,
39.3,70.3,103.4, 117.2, 133.2, 165.3, 183.9, 192.8. Analysis. Calculated. for CiaHaoNO58: €,
63.7; H, 8.61; Found: C, 63.4; H, 8.67. '
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1.73 (s, 3 H), 3.17 (s, 2 H), 3.93 (m, 2 H), 4.41 (s, 2 H), 5.22 (m, 2 H), 5.24
(s, | H), 5.80 (m, 1 10 H), 5.83 (s, 1 H), 7.24 (m, 5 H) "3C NMR (75 MHz,
CDC13) 8 26.0, 41.6, 45.4, 59.7, 70.3, 103.9, 117.1, 127.5, 128.3, 130.2,
133.3, 135.6, 165.3, 183.4, 192.0. 0 s .~(cH"/J H,c O DoE; General
Procedure K. ()-4- Carbonic acid ethyl ester-5-methyl-5-octyl-5 H-
thiophen-2- 15 one (61). To a solution of 32 (95 mg, 0.39 nimol) in THE
(1.8 mL) cooled to -78 C was added LiHMDS (0.58 mL, 0.58 mmol, 1 M in
THF) and the solution was allowed to stir for 30 minutes at -78 C. Ethyl
chloroformate (60 L, 0.62 mmol) was then added and the mixture was
transferred to an ice bath and then gllowed to slowly warm to room
temperature. Ater 1 hour at room e ature the mixture was poured
into a solution of HCI (1 N)/NH4’&L (sat) anel 20 extracted with
Et20 (3 x 10 mL) The combined organigs were dried (MgSO4), filtered,

ted an graphed ( 0% tOAc/Hexanes) to give pure 6
R o e o005 L3y 3 B IR ety
1giRida 7T, Tl aH)d:iB8 eﬁf 534D Himg';’» H)3 rhrddl TBOHPONL 616 2By wiss dided tris(2-

P BB DAR S R ARG LA e o

2@31 046 @n@ 2N, @33&40 BOMNEB. §d1h2 B, el THo6ed 8858t 4Rroom
é}a%%%r 7 %@C%Oq‘}@%%&%@vﬁ%buﬁ&‘ alysis,Gaieyl %ﬂ‘?ﬂ{f‘l’e@%}\ g0

2604S: C, 61.1; H, 8.33; Found H, 832,470 W
/D%b) HdETenda B4 Earkore adke SHERyISS ISR T ATBDRASS):), fliered,

HevERIRRBE fnd Ra{A3) SN 32 473 119 030, mmaoh, 3nd PSR (43 me 0%) '
chloroformate (37.L, 0.48 mmo} following g{eneral rocedure K
NMR (300 Mz, CDCly) 8 0.85 (t, /= 6.8 Hz, 3 H), 1.23-1.26 (m, 7 F), 1.46-1.55 (m, 1 H), 1.65
{s,3H), 1.84-1.90 (m, 2 H), 3.79 (5, 3 H), 4.11 (d, J=5Hz, 1 H), 412 (d, J= 5 Hz, 1 H), 4.47

(s, 2H), 5.36 (s, 1 H}, 6.75 (bs, 1 H).
o

() s H
ARGl {

'3 : O"%I\vuOBH

(i)-{:”&’wmethyi-S-hexyl—Z—oxo»thi@phen~4-yisxy)nalkynyl ghycinate (38). To 57 (22 mg, 0.06
mmol} dissolved in THE/HO (0.5 mL, 3:1), cooled to 0 °C was added TiOH (3 mg, 0.07 mmol)
and this solution was allowed to stir for 45 minutes. Then the mixture was poured into a solation
fHCI (10 mL, I N) and extracted with BrO (3 x 10 mL). The combined organics were dried
(MgSO,), filtered and evaporated to give crude 58, Flash chromatography (50%
EtOAc/2%CH;CO,H/Hexanes) gave pure 58 (156 mg, 86%). 'F NMR (300 MHz, CDClLs) 6 0.85
(4, J=6.7Hz, 3H), 1.25 (5, TH), 1.48-1.52 {m, 2 H), 1.68 (5, 3 H}, 2.08-2.10 (m, 2 H), 4.05 (s, 2
H), 456 (s, 2H), 5.41 (s, 1 H).

T
& < #

T H
HL O N ~~_-Br
w I

(=) N-(4-Bromobutyl-(5methyl-5-bexyl-2-oxo-thiophen-4-vioxy)-acetanide (59). To 54 (61

e

mg, .22 mmol) and 1-aminopropano! hydrobromide (50 mg, 0.23 mmol) following general
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was obtained 62 (63 mg, 70 %) after flash chromatography (20%
EtOAc/Hexanes).1H NMR (300 5 MHz, CDC13) 6 0.85 (t, J=7 Hz, 3 H),
1.15-1.21 (m, I H), 1.22 (s, 10 H), 1.41-1.51 (m, 1 H), 1.66 (s, 3 H), 1.81

(d, J=9Hz; 1H),1.83(d,J=9Hz 11d), 3.92 (s, 3 H), 6.39 (s, 1 H); 13C

NMR (75 MHz, CDC13) 8 14.1,22.6,25.2, 25.9, 29.2, 29.3, 29.4, 31.8,
38.4,56.2,60.2,112.9, 150.9, 175.5, 194.1. IR (NaCl) 3382, 1626, 1560,

1542 cm 1. Analysis Calculated for C15H2404S: C, 59.9; H, 8.05; Found:

C, 60.3; H, 8.10. ,(CH2ie \ /0/ HaC C"~0~ 10 63 (=)-4-Carbonic acid allyl

ester: 5-methyl-5;0ctyl-5 H-thi 2= 1

R e e S e e

orofd nuno owing genera

 (Focatre RIS Obidindd 63 Hie Bthd.. 5796) Bfter s SRrbAtdo§raphy*- 1.53

15% EtOAc/Hexanes), | Ry( .CDCI346 085 ¢ , 54(q,
fé“f‘r),{oigiéﬁg.cﬁg;f@: %)‘z H{%]%I%ii.g%%mi\,égia),iﬁ? (s,é’?? g? %’fgﬁéz%’f e
Grf- DH) 24514 G0t D=6 5153 ¥R 624 Ri§b s 3 app dg, J= 10.3, 1.02 Hz, |
H), 5.44 (app dqg, J= 15.9, 1.02 Hz, 1 H), 5.98-6.0 (m, | H), 6.39 (s, 1 H);
13C NMR (75 MHz, CDC13) 14.0, 22@;{;&2&8, 29.1,29.2,29.4, 31.8,
38.4,60.1, 70.2, 112.9, 120.6, 130.23, t50:, gﬂs}gn 193.7. IR (NaCl)

2927, 1782, 1691, 1606 cm4. Analysis CalculatediforCi7H2604S: C,

62.5; H, 8.03; Found: C, 62.6; H, 8,07, 0 --(C¥iz)s ~/ /9, H,c Q-~" P
(5Pl e R B S SRS RS hh 52 T4 e 026
Mga ) Hmmaland (propionyt emaid (26 iuk con2Rnpmebited owing 66 (39 mg, 47 %)
general procedure K was obtained 64 (23. , 47%);, a

Rrit R AT 32?,(%% %@&Eﬁwﬁ 5
0183 (&, 48 J517 Hz2 B3, 9311225, (ny 113, AL 422 A 2 (FY, 2. H4)(s1164)(S, 80 (m, 1

10 BB CIC1 BT 6 DR 35 Mg D0 8 5 WK

15

T
Ln

103.9, 117.1, 127.5, 128.3, 130.2, 133.3,135.6, 165.3, 183.4, 192.0.

9
) ﬁ )
e Haé DJI\O&
General Procedure K. (2)-4- Carbonic acid ethyl ester-S-methyl-5-octyl-5 H- thiophen-2-
one (61). To asolution of 32 (85 mg, 0.39 mmol) in THF (1.8 mL) cooled to ~78 °C was added
LiEMDS (0,58 mL, 0.58 mmol, I M in THF) and the solution was allowed to stir for 30 mimutes
at —78 °C. Ethyl chloroformate (60 L, 0.62 mmol) was then added and the mixture was
transferred to an ice bath and then allowed to slowly warm to room temperature. After 1 hour at
room temperature the mixture was poured inio a solution of HCl (1 NYNHLCL gy (10 mL) and
extracted with EtO (3 x 10 mL). The combined organics were dried (MgSO,), filtered,
svaporated and chromatographed (20% EtOAc/Hexanes) to give pure 61 (111 mg, 91%). "
NMR (300 MHz, CDCl3) 8 0.85 (t, J= 6.9 Hz, 3 H), 1.12-1.17 (m, 11 H), 1.38 (, /=7 Hz, 3 H),
1.42-1.50 (m, 1 H), 1.67 (5, 3 ), 1.82(d, /=0 Hz, 1 ), 1.85 (d, J= 9 Hz, 1 H), 433 (q./=7
Hz, 2 H), 6.38 (s, 1 H); °C NMR (75 MHz, CDCly) 8 14.0, 14.0,22.6,25.2,25.8,29.1, 26.2,
20.4,31.8,38.4, 60.1, 66.0, 112.8, 150.2, 175.6, 193.9. IR (NaCl) 2928, 1782, 1650, 1625 cm™.
Analysis Caleulated for CieHasQsS: C, 61.1; H, 8.33; Found: C, 61.5; 1, 8.32.
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27.9, 29.1, 29.3, 29.5, 31.8, 38.6, 60.4, 113.8, 169.1, 177.0, 179.9. IR
(NaC1) 2928, 1787, 1688 cm 1; Analysis Calculated for C,5H2603S: C,
64.4; H, 8.78; Found: C, 64.3; H, 8.89. 0 (t) H,C O~OEt 65 ()-4- carbonic
acid ethyl-ester- 5-phenyl-5-methyl-5 H- thiophen-2-one (65). From 22 (50
mg, 0.23mmol) and ethyl chloroformate (35 L, 0.36 mmol) following
general procedure K was obtained 65 (67 mg, 88%). 'H NMR (300 MHz,
CDC13) S 1.31 (t,J=7Hz,3H), 1.69 (s, 3H), 3.15(s,2H),4.36(q, J=7
Hz, 2 H), 6.33 (s, 1 H), 7.18-7.27 (m, 5 H); 13C N1vIR (75 MHz, 10
CDCI3) S 14.1, 25.3, 44.6, 60.6, 66.2, 113.2,
127.4,128.2,130.3,135.4,150.1,175. 1&93 §D. OHgOH S/S H2C(H2Ch
CHI OH H,C(H2C)OH OH 66 67 4- J
Hydroxy-3-(1-hydroxyethyl)-5- metﬁ)ﬂH B gty EKI-Lthlophen -2-one. (66, 67).
To 32 (247 mg 1 02 mmol) dissolved in hezxanes was added
th 1 68 mn 5 tr| |J Io de (O L
644%?11 it cii ‘fhe ST ﬁf’owe © |r a )r/(t)% emaperé%tdgil)frcl?rr%n 3203
mg, NI?SQMH% mémﬁitetebllmv:éwmmwe(ﬁhp&e@a]@onmeu fidlprovitigeneral procedure K

. 4- il ]
SR s e T s s o
dﬂéial@‘é)@d@(@&ﬂlﬁﬁ §7 ﬁﬁmb@i}aﬁcﬂﬂﬂsédmtléﬁiwa@%ﬂow&@,té 4l Y Bo. 1 H),
MigeAk {81 ¢ 1 ke ﬁ@‘%@ﬁ"ﬁj%%‘ &tjmgtﬂ%%”ﬁﬁ“@@éycésﬂﬁh@@@@ 4 my; 0

20 one dissolved in CH2CI2 (0.4 mL) was cannulated into

ﬂ@ﬁ&]@é@#&l@eﬁﬁ%&@ﬂﬁ@r@é@ﬁg %; brighitotatigh Lofor Thidfixbire 60.2, 112.9,

wag alloysed towarmRndistinior 200minsah 0 4o The! Mg Was-Rees
into NH4CI sat (15 mL) and extracted with CH2C12 (3x15mL). The

orgE L Were’ combihed, B (MJSSusL fitkted and evaporated. Flash
chromatography (10% EtOAc/Hexanes:;%?glded pure 66 (34 mg) and 67

(24 mg) (50%). (66) 'H NMR (300 MHZ DC13) 50.86 (t, J= 6.9 Hz, 3
H), 1.05-1.08 (m, | H), 1.24 (bs, 1T¥);1#494d, 1=6.5 Hz, 3 H,

83
(E)-4-Carbonic acid allyl ester- S-methyl-5-octyl-5 H-thiophen-2-one (63). From 32 (51.5
meg, 0.21 mmol} and allyl chloroformate (33 pl, 0.32 mmol) following general procedure K was
obtained €3 (46.3 mg, 67%) after flash chromatography (15% BEtOAc/Hexanes). T NMR {300
MHz, CDCL) 6 0.85 (, /=73 H}, 1.16-1.23 (bs, 10 H), 1.41-1.51 (m, 2 H}, 1.67 (s, 3 H), L.81-
1.87 (m, 2 H), 4.74 (app dt, J= G, 1.3 He, ZH), 5.37 (app dg, /= 10.3, 1.02 Hz, 1 ), 5.44 (app
dg, J=15.9, 1.02 Hz, 1 H), 5.90-6.0 (m, 1 H), 6.3% (s, 1 H); "C NMR (75 MHz, CDCL;) 14.0,

22.6,25.2,25.8,29.1,20.2,29.4,31.8,38.4,60.1, 70.2,112.9, 120.6, 130.23, 150.0, 1753,
183.7. IR (NaCl) 2927, 1782, 1691, 1606 cmt, Amnalysis Calenlated for Ci7He048: C, 62.5; H,
8.03; Found: <, 62.6; H, 8.G7.

o

t:)j/b
7o
o (CHa)g I
2i6 N O’\/

B84
(E)-4-Propionyl- S-methyl-5-octyl-5 H- thiophen-2-one (64). From 32 (40 mg, 0.17mmol) and
propionyl chloride (20 pL, 0.22mmol) foliowing geaﬁ:rai procedure K was obtained 64 (23.1 mg,

7%) after flash chromatography (15% BtOAc/ Hexanes). 'H NMR (300 MHz, CDCls) 8 0.85 (4,
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49 rotamer) 1.55 (d, J= 5.2 Hz, 3 H, rotamer), 1.62 (s, 3 H), 1.78-1.82 (m,
2 H), 4.68 (q, J=6.5 Hz, 1 H, retainer), 5.04 (q, J= 5.2 Hz, 1 H, rotamer).
HRMS (ES) m/z calculated for C16H2803SNa+ (M+CH2+Na) 323.1660
obsd. 323.1660. 5 (67)1H NIv4Z (300 MHz, CDC13) 8 0.85 (t, J = 6.9 Hz,
3 H), 1.24 (bs, 12 H), 1.47 (d, J = 6.6 Hz, 3 H, rotamer), 1.54 (d, J=5.4
Hz, 3 H, rotamer), 1.59 (s, 3 H), 1.76-1.82 (m, 2 H), 4.65(q,J = 6.3 Hz, 1
H), 5.06 (g, J = 5.4 Hz, 1 H). EIRMS (ES) m/z calculated for
C16H2gO3SNa+ (M+CH2+Na ") 323.1660 obsd. 323.1660. 0 (hIsOls 9/
CH3 H,C OH 10 68 General Procedure L.

BAIGnyI-IhdifokgSamdihiih5-48tV148 FRisbhbadd A& @ds T4 5o (34, 2.57

QQJQ 38 HMORHINy QM%Q'%JJ%W@W% e NES (28 las42s 1, 25.9,

mol), “dimethylamino ne (DIVLA g 19°'mg, 0.15 mmol) and acetic
Ry A4S 1o 5 AT Snbach ornd ofuh TR0 o8-8, 1y G AR ar 757 1658

was, allowed g warmiapdstinabison temperaturs fafub® 22144t ar gl

TLC indicated completion of the reaction. ;I'he mixture was poured into
NH4Cl(sat)/HCI (I N) (3:1, 8 mL) andctsext cted with CH2CI2 (3 x 10 mL).

The organics were combined, dri d : 4ﬁflltered and evaporated to

giver crude 68. Flash chromatography 309 c/2%AcOH/Hex (if=

0.44) gave pure 68 (83 mg, 78%). 1H NM® (300 MHz, CDCI3) 8 0.84 (m,

bl e s, L eyl A4S ity L SBnés B-E AT AR Yo (65), B 22 (50

(s 3 H 20 13C NIMR Ulz 3 23.8,25.1,26.3
ol Y SPPREHS o Lo B LA s e K wes
m&aﬁw@a@uﬁﬁ@r BIS5HZARS: () R&m@mz@psds 2844141 5HD)s1.69 (s, 3 H),

-3(.'1'3@,61 ‘Eﬂﬁ.%'?q, J=7Hz, 2H), 633 (s, 1 H), 7.18-7.27 (m, 5 H); 13C NMR (75 MHz,

CDCls) 8 14.1, 25.3, 44.6, 60.6, 66.2, 113.2, 127.4, 128.2, 130.3, 135.4, 156.1,175.1, 183.3.

9 o o o

HiClHCl L Yoy BN Ly o

66 a7
4~ Hydroxy-3-(1-hydroxyethyl)-S~methyl-5-octyl-5 H-thiophen-2-one. (66, 67). To 32 (247
mg, 1.02 mmot) dissolved in hexanes was added tristhylamine (0.23 mL, 1.68 mmol) and
trimethylsitylchioride (0.21 mL, 1.64 mmol) and the solution was allowed £0 stir at room
temperature for 4 h. The mixture was filtered over celite and evaporated to provide S-methyl-5-
octyl-4-trimethylsilanyioxy-5-H-thiopen-2-one. To a solution of TiCl, (0.7 mL, ¢.7 mmol) in
CH,Cly (1.95 mL) at —78 °C was added acetaldehyde (54 1, 0.97 mmol) and this solutign was
allowed to stir for 5 min at—78 °C. Then, S-methyl-5-octyl-4-trimethylsilanyloxy-5-H-thiopen-2-
one dissolved in CH,CL (0.4 ml) was canmulated into TiCl/acetaldehyde solution giving a
bright orange color. This mixture was allowed to warm and stir for 20 min at ¢ °C. The mixiure
was poured into NH,Clis (15 mL) and extracted with CH,Cly (3 % 15mL). The organics were
combined, dried (MgS0y4), filtered and evaporated. Flash chromatography (10%
BtOAc/Hexanes) provided pure 66 (34 mg) and 67 (24 mg) (50%;). (66) 'H NMR (300 MHz,
CDCly) 5 0.86 {t, J= 6.9 Hz, 3 H), 1.05-1.08 (m, 1 E)), 1.24 (bs, 11 H), 149 (4, /=65 Hz, 3 H,
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69 4-Hydroxy-5-methyl-5-octy1-3-(2,2,2-trifluoro-alkynyl)-5
H-thiophen-2-one. (69). To 32 (90 25 mg, 0.37 mmol), trifluoroacetic
anhydride (114.tL, 0.81 mmol), dimethylaminopyridine 50 (DMAP) (18
mg, 0.15 mmol) and NEt3 (108 .xL, 0.77 mmol) following General
Procedure L was obtained 69 (107 mg, 86%) after flash chromatography
(40%Hex/10% THIF/2%AcOHIEtOAc). 1H NMR (300 MHz, MeOD) d 0.85
(t, J=6.9 Hz, 3 HI), 1.09 (m, 111), 1.21 (bs, 11 H), 1.38 (s, 3 H),
1.51-1.60 (in, 1 H), 1.65-1.71 (in, 1 H). FIRMS (EI) m/z calculated for

CLSHALFAORSY () 53391198 obsd, 338 4141 Q1) f OV (Z)e 15
By i anymb emeftiyd-G; 0ehA:2 0 R, Settibpe kiidp (S iend- caidudetydidoacid

e%w (gebslﬁer %ZP—QC%OJ%%*?%HH@ &6%7 5 ethyl chloroformate (63 pL,
g}é 2%/nr3no ? imethylam nop'yrlglne ?E)nl\ljjl%oég @3 mg, 0.18 mmol) and

NEt3 (108 L, 0.77 mmol) following 10 General I_Drocedure_ L was obtained

(668109 590611800 based angegoyered staring maiqral Afienflasty, 1 = 6.6 e,
chromatography (30%

E-fD iz dOB AdekaAdstE0d 4T ke p E OIE EORC ). - NIV Fey 360 vz (a. T =
MeQD) 80 86dt)FH:utiz, 3iiwikid8 (BS) A2 dhlediad® (Br 8,50, b3xEM,

| H),1.71-1.75 (m, 1 Hf), 3.59 (s, 3 H); i3C NIv (75 MHz, McOD) 8 13.3,
BN D7 55808 08 6256%030.2, 31.0, 50.4, 58.3, 124.6: 168.1,
187.7,196.7. FIRMS (El) m/z calculated for 15 C15H2404S4 (MO)

300.1389 obsd. 300.1375.0 (H,a)35/p H3 /O/ M1

{£) /

HeCl s /
Hat  OH

CHg

A

68
General Procedure L. 3-Alkynyl4-hydroxy-5-methyl-5-octyl-5 H-thiophen-2-one. (68). To
32 (94 mg, (.38 mmo!) in CH;Cl, (1.9 mL) at 0 °C was added NEt; (58 pL, 0.42 mmol},
dimethylaminopyridine (DMAPY (19 mg, 0.15 mmol) and acetic anhydride (43 pl, 0.47 mmel}.
The solution stirred at 0 °C for 15 min then was allowed to warm and stir at room temperature for
2-14h or until TLC indicated completion of the reaction. The mixture was poured into
WNHELCl(saty/HCE (2 Ny (3:1, 8 mL) and extracted with CHyCls (3 x 10 mL). The organics were
combned, dried (MgSOy), filtered and evaporated to giver crude 68. Plash chromatography
30%EBtOAC/2%AcOH/Hex (7= 0.44) gave pure 68 (83 mg, 78%). "H NMR (300 MHz, CDCLy)
50.84(m, 3H), 1.22 {(bs, 10H), 148 {m, 2 H), 1.65 (5,3 H), 1.77-1.92 (m, 2 H}, 2.55 (5, 3 H}.
PO NMR (75 MHz, CDCl) 8 13.9, 22.6, 23.8, 25.1, 26.3, 29.1, 28.2, 29.5, 31.7, 39.4, 59.7,
109.7, 190.5, 195.5, 204.9, HRMS (BI) m/z calculated for 615H2403§+ (M) 284.1441 obsd.
2841414,

O
= u .

S T e
,{Hzc}a\/5_< ¢
HaC OH

&0
4-Hydrexy-S-methyl-5-octyl-3-(2,2,2-trifluoro-alkyuyl)-5 H-thiophen-2~ome. (69). To 32 (90

mg, 0.37 mmol), trifluoroacetic anhiydride (114 ul, 0.81 mmol), dimethylaminopyridine
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Ti Isopropyl-carbamic acid
2-methyl-2-octyl-5-0x0-2,5-dihydro-thiophen-3-yl ester (71). To 32 (46 mg,
0.19 mmol) dissolved in hexanes was added triethylamine (43 L, 0.31
mmol) and 20 trimethylsilylchloride (36 L, 0.29 mmol) and the solution
was allowed to stir at room temperature for 4 h. The mixture was filtered
over celite and evaporated to provide 5-methyl-5-
octyl-4-trimethylsilanyioxy-5-H-thiopen-2-one which was redissolved in

‘CH2C12 (0.4 mL). To this mixture was added isopropyl isocyanate (19.2

niL, 0.19 mmol) and the solution was allowed to stir at room temperature

OB HO RS INHAE @y Y5 Y Rvd S 08 dde d- AhantedInfblioivang Sl Procedure L was

AR oV ng,l 2692 LR ADIMb)orh e QABRPIEEMEEE LABIResh dlieg 04 ),
(MgSO4) filtered and_51 evaporated to give crude 71. Flash

SRR 200 A ek Be’s P el dibbel 7435 TheD: 138 (5.3
6020)5 1K 5INM, (389, Misz1. QDB 18HE BISHILL T /0 ddenBied) £d: 431, 240,5 0v)

(A7 H). 1.4 H), 1.63 (s, 3 I-1), 1.76-1.79 (m. 2 H), 3.81-3.88 (m, 1
é?;gé.]l f’&?%%igﬂu%?ﬂl I-1), 6.33 (s, | M. 13C NTMR (75 MHz, CDCI3) 8

13.9, 20.4, 22.5, 22.8, 25.1, 25.9, 29.Jm 293, 29.5, 31.8, 5 38.7, 44.0,

60.2, 111.6, 149.7, 176.2, 194.5. 0 H(tm) SH C(H2C)~M C~NN/OH

O/ 72 General Procedure M. ~"*"3% on

(-)-(5-Methyl-5-octyl-2-oxo-thiophen-4-yloxy)-acetic-acid-N"-(z-

furaic)-hydrazide (72). To a cooled solution g) C) of53 (100 mg, 0.33

S TR I e G O S et o B Hen iy De acid methiyl ester

N ropyi-@-ethyloarbeeiin)ide-hydracasde(ERCIT1281mManH)43 mmol),

DMAP (6.0 mg, 0,05 g)@g and 2-furaic hydrazid\eé54 mg, 0.43 mmol). )

RO A DL 36 Frth G A HIONEE 1 AP Tlloving

r@emteMperdity & anedtisivkal T de s SUlUToN Yasi paueeskiitd starting material)

NTH 0 ml, sat) an tracted wit 212 (3x.1 | e .

e e P i S e e

chidB (220 Mg @Ryérvatogrdptes (H098 HiOAY ex) DEYel pure, BAIP1.55 (m, 1

Mg, 087607 HM 3 00 s w1y, “orom (75 Mz, MeOD) 513.3, 218,244, 27.0,28.5,
28.6,29.0,30.2, 31.0, 50.4, 58.3, 124.6, 168.1, 187.7, 196.7. HRMS (BI) m/z calculated for
CisH24048" (M™) 300.1389 obsd. 300.1375.

Ha

|
=
W
O
¥ B
¢ ﬁfb_
=0y
T

ye
w A
Isopropyl-carbamic acid 2-methyl-2-octyl-5-0x0-2,5-dihydro-thiophen-3-y1 ester (71). To 32
(46 mg, (.19 mmol)} dissolved in hexanes was added triethylamine (43 pL, 0.31 mmol) and
irmethylsilylchloride (36 pi, 0.29 mmol) and the solution was allowed to stir at room
temperature for 4 h. The mixture was filiered over celite and evaporated to provide S-methyl-3-
octyl—4~trimethylsﬂanyloxy-5-H-thiopen&»one which was redissolved in CH2CL2 (0.4 mL). To
this mixture was added isopropyl isocyanate (19.2 mL, (.15 mmol) and the solution was allowed
to stir at room temperatore for 2 hours, NFI4CI(sat) (5 mL) was added and the mixturs was

extracted with CH;Clz (3 x 10 mL}. The organics were combined, dried (MgSOy), filtered and

51
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CDC13) 8 0.84 (t, J= 6.6 Hz, 3 H), 1.21 (m, 11 H), 1.43-1.47 (m, | H), 1.66

(s, 3H), 1.81-1.86 (m, 2 H), 4.64 (s, 2 H), 5.42 (s, 111), 6.47 (dd, J= 1.6,

3.6 Hz, 1 H), 7.16 (d, J=4 Hz, | H), 7.45 (m, 1 H), 9.32 (d, J=4 Hz, 1 H),

9.44 (d, J= 4 Hz, 1 H); 13C NMR (100 MHz, CDCI3) 8 14.0,

22.6,25.3,26.0,29.2, 29.3, 29.5, 31.7, 38.8, 59.7, 69.1, 103.0, 112.3,

116.5, 145.1, 145.4, 20 156.4, 164.2, 184.8, 193.9. 52t) sHH

HgO(HZOh Me O~N H~OH, O 73

(LL)-(5-Methyl-5-octyl-2-0ao-thiophen-4-yloxy)-acetic-acid-N'-acetylhydraz

ide (73).To 53 (100 mg, 0.33 mmol) and acetic hydrazide (26.8 mg, 0.36

navaptyfeidning Cedreial Plededure i gvas oBRifE0 XG £70 Aciig/Hi8%)s) gave pure
I %o t H; Al Flz

g B T O Iy A o Hh L = 175

1167 (a1 3 H), 116845 3 BB (n762L A, (07 H3, R0 -486my$ ID.H)1 6(d2/(s 71z, 1 H), 6.33

H), 13§ NMBROSsNE, CBEIR 834 d 42965 22 8 251259 20.1.29.3. 20.5,31.8,
22.6,25.2,26.0,29.2,29.3.29.5,31.8,388, 59.8, 68.9,102.9, 163.1, 1681,

1847944.669-2.3 1} 5 4 N 176-840420)7 Me O"Y NN"vO H 74 10
(-)-(5-Methyl-5-octyl-2-oxo-thiophen-4-ylox3T)-acetic-acid-N'-(4-chloro-ph
enyl)-hydrazide (74) To 53 (100 mg, 0,33 mmol) and
4-chlorophenylhydrazine hydrochjgride (76.8 mg, 0.43 mmol) following
General Procedure M was obtained %4 mg, 38%) after flash
chromatography (50% EtOAc/EESS ™ HiNIST( , CDC13) 6 0.86 (t,
J=6Hz, 3H), 1.24 (m, 11 H), 1.46-1.54 (rgjl H), £771 (s, 3 H), 1.82-1.90
(m, 2 H), 4.57 (s, 2 H), 5.39 (s, 1 H), 6.75

General Procedure M. (&)-(5-Methyl-3-octyl-2-oxo-thiophen-4-yloxy}-acetic-acid-N'-(2-
furoicj-hydrazide (72). To a cooled solution {0 °C) of 53 (100 mg, €.33 mmol) in CH,Cl, (1.61
mb) was added I-[3~{dimethylamino)propyl]-3-ethylearbodiimide hydrochleﬁde (EDCj (128 mg,
0.43 mmol), DMAP (6.0 mg, 0.05 mmol), and 2-furcic hydrazide (54 mg, 0.43 mmol). This
mixture stirred at 0 °C for 30 minutes,‘men was allowed to warm to rooﬁ temperature and stir
for 12 h. The solution was poured into NELCI1 (10 ml , sat) and extracted with CH,Cl, (3 l 10
mb). The combined organics wérﬁ dried (Na;SOy), filtered alnd evaporated fo give crade 72,
Flash chromatography (10% EtQAc/Hex) gave pure 72 (91 mg, 68%). "H NMR (400 MHz,
CDCL)60.84 (t, J=6.6 Hz, 3 H), 1.21 (m, 11 H), 1.43-1.47 {m, 1 H), 1.66 (s, 3 ), 1.81-1.86
(m, 28}, 4.64 (s, 2H), 542 (s, 1 H), 6.47 (44, J=1.6,3.6 Hz, 1 Hj, 716 (d, J=4 Hz, 1 H),
745(m, 1H),932(d, J=4Hz, 1 H), 9.44 (d, J= 4 Hz, 1 H}; *C NMR (100 MHz, CDCls) 6
14.0,22.6,25.3,26.0,29.2,29.3, 29.5, 31.7, 38.8, 59.7, 65.1, 103.0, 112.3, 116.5, 145.1, 145 4,

156.4,164.2, 184.8, 1939,

52



16

15

15 (d, J= 8.8 Hz, 211), 7.18 (d, J= 8.8 I-Iz, 2 FI), 7.38 (s, 1 H), 8.09 (s, |
H); no NMR (100 MHz, CDC13) 8 14.1, 22.6, 25.3, 26.1, 29.2, 29.3, 29.5,
31.8, 38.8,59.7, 69.7, 103.2, 114.7, 126.4, 145.8; 129.2, 165.9, 184.3,
193.5. IR (NaCl) 2957, 1695, 1658, 1609 cm 1. 53 f) 5 H Me H30(H20)7
me N~\\ O 75
(t)-N-Abyl-N-methyl-(5-Methyl-5-octvl-2-oxo-thiophen-4-yloxy)-acetamide
(75).To 53 (83 mg, 0.28 mmol) and N-methyl,N-allyalmine (29 4L, 0.30
mmol) following General Procedure M was obtained 75 (51 mg, 52%)
after flash chromatography (40% EtOAc/Hex). '"H NMR (300 5 MHz,
CDC13) 8 0.83 (t, J= 6.9 Hz, 311),.1. 2 (m, 11 H), 1.43-1.47 (m, 1 H),
1.67 (s, 3H), 1.82- 1.86 (m, 2 H), rotamér 1: 2.|9 (s, 3 H), retainer 2: 2.95
(s, 3 H), retainer 1: 3.84 (d, J= R 2oy TotEmer 2; 3.98 (d, J= 6 Hz, 2
H), rotamer 1: 4.62 (s, 2 H), rotamer 2: 465C(s 21-1),5.12-5.28 (m, 2 H),
rotamer 1: 5.18 (s, | H), rotamer 2: 5.25 (s 1 H), 5.65-5.81 (m, | H); 13C

M@@ (ihy X = 7
351 (olamr 2 559 308, 1 80 2 boacs 5 B 57 g tadd e 53

((otarng 2. B%o0RBackhd ibdiotrmen hi2)k dadof FHIRIRME General Procedure M
131.8), 164.5 (rotamer 2: 164.9), 185.5 (rotamer 2: 185.6), 193. 4. 0 ()N

Hee{ldR@)eAMB| 7/ .4 mg, 60%) after flash chromatography (2% AcOE/BtOAC). 1H NMR. (400
(:)-4-Benzvloxv-3,5-dimethvl-5-oetvl-5_H..thiophen-2-one (76). To 32 (50

MgEL0. ZDMmol). S5 ade: Berizy) bromide (317 niln B4smamifollening7 ¢, 3 1), 1.84-
General Procedure H, was obtained 76 (49 mg, 75%) after flash

chisnfmtcyFBphy 11595 HOKE/te) H NeN(R (300 ME21ER QIS RBBEHCI) § 14.1,
J=6.9 Hz, 3 H), 124 (m, 11 H), 1.41-1.48 (m, 1 H), 1.66 (s, 3 H),

1298, 2.86, (1 2 286) 04298,(35 .2, }4); 5238,(38.5.H1.9,.81.9] U2 (] B 1) 14BC 184.9, 1942,
NMR (100 MHz, CDC13) 3 14.1, 22.6, 25.0, 26.4, 29.1, 29.3, 29.4, 31.8,

38.8, 59.7, 74.0, 102.2, 127.6, 128.8, 128.8, 134.3, 185.8, 194.1. IR

(NaCl) ]

& .
) ’Q'H /ﬁ\‘/@
HBC HgC}-,v O/\ﬂ/ /]\/J

74
(i-}u(S-Methyi»5—0ctyl—Z—oxt}-‘thiGphen—4—yioxy}~aceﬁc~acid—N’-(4-chlor(}—phenyi)-hydrazide

{74) To 83 (100 mg, 0.33 mmol) and 4-chiorophenylhydrazine hydrochioride (76.8 ‘mg, (.43
mmol) following General Procedure M was obtained 74 (74 mg, 53%) after flash
chromatography (50% EtOAc/Hex). "H NMR (300 MHz, CDCl3) 8 0.86 (t, J=6 Hz, 3 H), 1.24
(m, 11 H), 1.46-1.54 (m, 1 H}, 1.71 (s, 3H), 1.82-1.90 (m, 2 H), 457 (s, 2 H), 5.39 {s, 1 H), 675
(¢, /=88 Hz 21, 7.18 (d, /= 8.8 Hz, 2 H), 7.38 (5, 1 H), 8.09 (s, 1 H); “C NMR (100 MHz,
CDCly) 6 14.1, 22.6, 25.3, 26.1, 292, 29.3, 29.5, 31.8, 38.8, 59.7, 69.7, 103.2, 1147, 126.4,

145.8,129.2,165.9, 184.3,193.5. IR (NaCl) 2957, 1695, 1658, 1609 cm™.
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20 2928, 1681, 1610 cm 1. 54 References: 1. Strijtveen, B.; Kellogg, R.
M. Tetrahedron. 1987,43,5039-5054. 5 2. Sasaki, H.; Oishi, H.;
Hayashi,T.; Matsuura, |.; Ando K.; Sawada, M. J. Antibiotics 1982, 3.
Kunieda, T.; Nagamatsu, T.; Higuchi, T.; Hirobe, M. Tetrahedron Lett.
1988, 29, 2203-2206. 10 BIOLOGICAL AND BIOCHEMICAL METHODS
Purification of E4S from ZR-75-1 Human Breast Cancer Cells. Human
FAS was purified from cultured ZR-75-1 human breast cancer cells
obtained from the American Type Culture Collection. The procedure,
adapted from Limn et al., 1981, and KuQajda et al., 1994, utilizes
hypotonic lysis, successive polyeth)gj,e%ygol (PEG) 15 precipitations,
and anion exchange chromatography. ZR-75-1¥eells are cultured at 37 C
with 5% CO2 in RPMI culture rﬁ@ﬁﬁ%/hwdf\hﬁ%f’e\sal bovine serum,
penicillin and streptomycin. Ten T150 flasks 8f confluent cells are lysed

Eﬂﬁ--ﬁ]ﬂ&'—}v-%h%&%f‘f%ﬁ&ﬁ}ﬂ%ol&%%%%%@%%ﬁ'%ﬁ-ﬁ-&@"ﬁ%@dﬁ{é’e”ﬁl}@).z‘o 53 (33

phenylmethanesulfonyl fluotide (PM gepa

dﬁg‘,@%hﬁ%ﬁ%@@%@ﬁﬁ%@iﬁ&&g%ﬁ?@g@gd%& i%tﬁﬁevrétﬂic]; O%%xé??rocedurel\ﬁ

JA-20 rotor 20 (Beckman) at 20,000 rp minutes a an
sWRennatant issb@ gl t@zé}g gﬂe‘kaﬁ'asﬂyélﬁaﬁ{éftf%ra&ﬁw}? %ﬁ%éé;%ﬁﬁ% NMR (300

8000 in lysis buffer is added slowly to the supernatant to a

COneLUrAtionsof. g3 500 Afiergocking forqQ,minges at 4 &; the sglution | .
centrifuged in JA-JZO rotor (Beckr!ﬁgn) at 5,0ogffpm for SOE%ﬁriliﬁtﬂe’s? %?A{EC% H.18

Solidl (REGE0RRkiahemaridgdsten thersupesnatantitq afinal.eoncentration - 4 g m,,

of 15%. After the rocking and centrifugation is repeated 25 as above, the

peligt imrestispensied ovemightaldGidmda mi of Butfen AdRRdM 165 (s, 2 1), 5.12-
K2HPO4, pH 7.4). After 0.45 uM filtration, the protein solution is applied to

a’MoIw.Q Blsranion: ExcHange! EDJumargPharmatia)l Fhe e (s, 1 2); BC NMR
washed for 15 minutes with buffer A at I ml/minute, and 55 bound

mMateRdHE Sltdd Witht & IRearB60-rab Grafieneover 0, BliMutss4addMd 8133 .9), 388,
FAS (MW'- 2701cD) typically elutes at 0.25 M KCl in three 0.5 ml fractions
idrtifietrmeiny 4180 B19S69.0 (rotamer2: 69.3), 102.3, 117.4 (rotamer 2: 118.2), 1316

(rotamer 2: 131.8), 164.5 {rotamer 2: 164.9), 185.5 (rotamér 2: 185.6),193.4.

o/
HoOfHC3" 2 N
aG{HRC)y MeQ/\©

76
+)-4-Benzyloxy-3,5-dimethyl-5-octyl-5-H-thiophep-2-one (76). To 32 (50 mg, 0.21 mmol)

and benzyl bromide (37 mL, 0.31 mmol) following General Procedure H, was obtained 76 (49
mg, 75%)} after flash chromatography (15% EtOAc/Hex). 'H NMR (300 MHz, CDC13) 6 0.86 (¢,
J=06.9Fz 3 H), 1.24 (m, 11 H), 1.41-1.48 (m, 1 H), 1.66 {s, 3 H), 1.79-1.86 (m, 2 H), 4.98 (s, 2
H), 5.39 (s, 1 H), 7.31-7.42 (m, 5 H); “C NMR (100 MHz, CDCls) & 14.1, 22.6, 25.0, 26.4, 29.1,
29.3, 29.4, 31.8, 38.8, 59.7, 74.0, 102.2, 127.6, 128.8, 128.8, 134.3, 185.8, 194.1, IR (NaCl)

2928, 1681, 1610 cm.;.
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PAGE with Coomassie G250 stain (Bio-Rad). FAS protein concentration is
determined using the Coomassie Plus Protein Assay Reagent (Pierce)
according to manufacturer's specifications 5 using BSA as a standard.
This procedure results in substantially pure preparations of FAS (>95%)
as judged by Coomassie-stained gels. Measurement of FAS Enzymatic
Activity and Determination of the KC50 of the Compounds FAS activity is
measured by monitoring the maionyl-CoA dependent oxidation of 10
NADPH spectrophotometrically at OD340 in 96-well plates (Dils et al and
Arslanian et al, 1975). Each well contains 2 ug purified FAS, 100 mM
KZHPO04, pH 6.5, 1 mMI dithiothreitol (Sigma), and 187.5 M 3-NADPH
(Begpmamkesitock solutions of inhibitors are prepared in DMSO at 2, 1, and
0.5 mg/ml resulting in final concentrations of 20, 10, and 5 g/nil when 1 ul
of stockiigitaddesl gerlwell T-of. daoln/exdperirh®it, €2 iflgéhiF0{Sigma) is run
as &pdsitiie Eortrishialdnflayithilb; DASOuohtritsici BhilbitvrsiaalNd bldwkigotics 1982, ©
(no FABevedania) ikcimdigpliCaldictil, dssEyridpedfofimothaite Moldd#har2?,
Devices?8péétfaMax Plus Spectrophotometer. The plate containing FAS,
buffers, inhibitors, and controls are placed in the spectrophotometer
heated to 37 C. Using the kinetic protocol, the wells are blanked on

AL QG Cal AN EIOEHTNH G A MBTRGRS 1 P04, pH 6.5 and the

plate ' re * see 20 intervals for 5 mjnutes to measure
et LA e e BT SNABER CLb plate i removed

from the spectropho ter and nalon l&u Ae 4.M, final concentration

per wol) and SRV SO T W Hab Steh aSion g o Ao Aol
Qgaahelaxcontde. e Blanks, Lhe plate is @%%%%%&@%@%%&Dﬁgﬁ%m et al,

the kinetic protocol to measure the malonyl 56 CoA dependent

oxidatign. fhhg;differenescbetwesn the.A,00D340 £9££&'§1€?_@dﬁlﬁyé&hﬁ%g1ycol (PEG)
dependent and non-malonyl-CoA dependent NADPH oxidation is the
spreifiedids, asliviton Besanse:pidhe iy of re7FASIBEaRARALIORA at 37 °C with 5%
non-malonyl-CoA dependent NADPH oxidation is negligible. 5 The IC50
farGhen IR auds againstHAS 18 detarooiried dayuplottngi iheAdQR340n foin.
each inhibitor concentration tested, performing linear regression and
computing thetbeditit fimés i vallesiiantis 3594bveshfiden cenmiensdis{fah@0 m Tris-
concentration of compound yielding 50%

HCL pH 7.5, 1 mM EDTA, 0.1 mM phenylmethanesulfonyl fluoride (PMSF), 0.1% Igepal CA-

OFeHH iz Bl

630) and dounce homogenized on ice for 20 strokes. The lysate is cendrifiged m JA-20 rotor
{Beckman) at 20,000 rpm for 30 minutes at 4 °C and the supernatant is brought to 42 ml with
Lysis buffer. A solution of 50% PEG 8000 in lysis buffer is added slowly to the supematant to a
final concentration of 7.5%. After rocking for 60 minutes at 4 °C, the solution is centrifuged in
JA-20 rotor (Beckman) at 15,000 rpm for 30 minutes at 4 °C. Solid PEG 8000 is then added to
the supernatant to a final concentration of 15%. After the rocking and centrifugation is repeated
as gbove, the peliet is resuspended overnight at 4 °C in 10 mi of Buffer A (20 mM K;HPO,, pH
7.4). Afier 0.45 uM filtration, the protein solutimi 1s appiied to a Mono ( 5/5 anion exchange

column (Pharmacia). The columm is washed for 15 minutes with buffer A at 1 ml/minute, and
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inhibition of FAS is the IC50 Graphs of A OD34o0 versus time are plotted
by the SOFTmax PRO software (Molecular Devices) for each compound
concentration. Computation of linear 10 regression, best-fit line, r2, and
95% confidence intervals are calculated using Prism Version 3.0 (Graph
Pad Software). Crystal i7iolet Cell Growth Assay The crystal violet assay
measure cell growth but not cytotoxicity. This assay 15 employs crystal
violet staining of fixed cells in 96-well plates with subsequent solubilization
and measurement of OD490 on a spectrophotometer. The OD490

EPRONISIR RGN PeLURIL e measureds SEis21e HEAIRY WIS vy~

the compounds o erest or vehiclé controls an ac

COmRAY %%ik%ﬁ?E‘PLR&I%%.59@%@%(3%%%&%%%@})@%&3&%%%& using 4-15% SDS-

compounds against cancer cells uman preastcancer

cellgroRtained fan: thesHmarean fupe Gultue.callection are, pIated DEL 4 ysine

well in 24 well plates in DMEM medium with 10% fetal bovine serum,

RenicHihaande sl eRIRRR YL Rliowing euesnioht-Gul e L3 G 04 8% ifications
CO2, the compounds to be tested, dissolved in DMSO, are added to the

st B9 pds waluraerat thesiedowing concentations: B fafe0patiidds 8Nehs

10 ggiml in triplicate. Additional concentrations are tested if required. 1

ule? s IMS Dds=adiceibémitipticaieadelssare the vehicle control. C75 is run

at 10, and 5 ug/ml in triplicate as positive controls. After 72 hours of
incubation, cells are stained with 0.5 ml of Crystal Violet stain 5 (0.5% in

25% methanol) in each well. After 10 minutes, wells are rinsed, air dried,
aHgarermsmlabifizsEwanmaris ridyrsddiareraétsiop s dGithy shakmgponnds
for 2 hours. Following transfer of 100 ul from each well to a 96-well plate,

plates are read’ &t SHAY SRV Sz UeRisEREdss BpeatiMaxdmegadent oxidation of
g%%:_it‘g?fhot%rr] tetr Ave.ra%((e OD490,vaIu_es:_are corré[))éuteq using _ 1079,
ma%?’fS D. SHRARST &fe%ﬁ%?lﬁé)\?l%‘% AEE _](5 ?fﬂﬁ@gfr@lmaﬂ et al, 1975)

o B SO R AT S SR

agsayds & ApR-fadiastivaalieraalye Iorihe [R1GH islease oYIoloXCY o0 a2, 1,
and .5 mg/mi resulting in final concentrations of 20, 10, and 5 pg/ml when 1 pl of stock is
added per well, For each experiment, certdenin (Sigma) is run as a positive controt along with
DMSO controls, inhibitors, and blanks (no FAS enzyme) all in duplicaté.

The assay is perfo;fmed on a Molecular Devices SpectraMax Plus
Spectrophotometer. The plate containing FAS, buffers, inhibitors, and controls are placed in the
spectrophotometer heated to 37°C. Using the kinetic protocol, the wells are blanked on duplicate
wells containing 100 nl of 100 mM K,HPOy, pH 6.5 and the plate is tead at ODagp at 10 sec
intervals for 5 minutes to measnre any malonyl-CoA independent oxidetion of NADPHE. The
plate is removed from the spectrophotometer and malonyl-CoA (67.4 ub, final concentration per
well) and alkynyl-CoA (61.8 uM, 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-

(%3]
[9)]
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assay. XTT is a tetrazolium salt that is reduced to a formazan dye only by
metabolically active, 15 viable cells. The reduction of XTT is measured
spectrophotometrically as OD490 - 0D650. To measure the cytotoxicity of
specific compounds against cancer cells, 9 x 103 MCF-7 human breast
cancer cells, obtained from. the American Type Culture Collection are
plated per well in 96 well plates in DMEM medium with 10% fetal bovine
serum, insulin, penicillin, and streptomycin. Following overnight culture at
37C and 5% CO2, the compounds 20 to be tested, dissolved in DMSO,

dded t Is.in 1. ul i . o
SRR Sl i g g .o
8%%%83%{ g%gﬂgn%allt&ﬁlﬁéomr Wirgd; icpPMRG & addedleiiicaviry.

wells are the vehicle -control. C75 is run at 40, 20, 10, 15, 12.5, 10, and 5
HOmLIn FRlicate A RRSINE £l SBrANeTcf 2 R S RLIEHDRNOPEH oxidation is

‘cells are incubatéd for 4 hours with the XTT reagent as per

m%ﬂg;tggturer's instructions (Cell Proliferation Kit Il (XTT) Roche). Plates

are read at OD490 and ODG650 on a Molecular Devices SpectraMax Plus
Spectrophotametes, e cvelswdstairing Fies & XdFdmeagant plothogithe A ODssp
cells serve as the plate blank. XTT data are reported as OD490 - OD650.
Averaéshimotendatdtenoeseliyerfneanatacompes s georng e besi-it
Pro software (Molecular Dynamics). The IC50 for the compounds is
diefinddzscthend ibe pordidenco fpug e abin § 10ranSoTE R GEEoH1A g 0%

- OD650 compared to controls. The OD490 - OD650 are computed by the
TOBOPTABDAP RIS SiwaraBiiofé AUl BIRFEES Tt Ba8PEBhEoRnYCT Lmax PRO

concentration. IC50 is calculated by linear regressian, pl((_)ttin the F

ORI SBTCRAR B EBTHBF VTR S oR OB L BT s HRgEgHOD 02 Timear
regression, best-fit ling, r2 95% confidence intervals are determin _
R PRSI0 3 0 Ao P ST 1 LB B O o Vo 5.0

ACLS%Ja ate.Ilncorporation into Total Lipids and Determination of IC50 of
ﬁ&%ﬁ%@%gp S?S'say measures the incorporation of [i4C]acetate into

total lipids and is a measure of fatty acid synthesis pathway activity in
vitro. It is utilized to measure inhibition of 20 fatty acid synthesis in vitro.

Crysial Vielet Cell Growth Assay

The crystal violet assay meagure cell growth but not cytotoxicity. This assay
employs crystal violet staining of fixed cells in 96-well plates with subsequent solubilization and
measurement of OD4g0 on & spectrophotometer. The ODuge corresponds o cell growth per unit
time measured. Cells are treated with the compounds of interest or vehicle controls and 1Csq for
each k;ompound is computed.

To measure the cytotoxicity of specific compounds against cancer cells, 51 10*
MCF-7 human breast cancer cells, obtained from the American Type Culture Collection are
plated par well in 24 well plates in DMEM medium with 10% fetal bovine serum, penicilin, and
streptomycin, Following overnight culture at 37°C and 5% COs, the compounds to be tested,

dissolved in DMSQ, are added to the wells in 1 1 vohume at the following concentrations: 50,
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MCF-7 human breast cancer cells cultured as above, are plated at 5 x 104
cells per well in 24-well plates. Following overnight incubation, the
compounds to be tested, solubilized in DMSO, are added at 5, 10, and 20
g/ml in triplicate, with lower concentrations tested if necessary. DMSO is
added to triplicate wells for a vehicle control. C75 is run at 5 and 10 g/ml

59 in triplicate as positive controls. After 4 hours of incubation, 0.25 uCi of
[14Clacetate (10 41 volume) is added to each well. After 2 hours of
additional incubation, medium. is aspirated from the wells and 800 ul of
chloroform:methanol (2:1) and 700 ul of 4 mM MgCI2 is added to each
Heh0.Comuhild Beohbiadrniereard diifinsTal reRcRIRBoRBa it Haseersthdt 1iof
spun at full-speed for 2 minutes in a high-speed Eppendorf i
Rﬁ&?@ééﬁ%#ﬁﬁge Biplispe ﬂﬁ&raféﬁhwabﬂ&ﬁﬁ%ngahefg T EPpEr} faft Sdte ™
additional 700 ul of chloroform:methanol (2:1) and 500 ul of 4 mM MgCI2
LRHCHHRPRS R RORIBE-and then centrifuged for 1 minutes as above. The

agueous layer js removed with a Paste ipette and di fgge An . <. )
additional AGULT oF BT ST P TAA RS 57L§ ARS DORE oS ML, Violetsain

gﬂg%'z gz"a%/adg %nt&fa%gcgu\%ym%&ﬁy&gg 05k QAYEQUS JAVEEIS and then

I5Card e lower (organic) phase is transterred into a scintillation vial

chgb%&%g QH&%?W}; M&ﬂ%@@&%ﬂ@%&@ﬂﬁﬁq@@ ﬁQ&I@A@gﬂowing transfer

#NBC5104) is added and vials are counted for 14C. The Beckman
seiotliation.countecsalciaiasiiie.AVELAEPMN AUSS, fObtnlcAasaTHE ces

IC50 for the compounds is defined as the concentration of drug leading to
3220 BR SiRBHs bl ase lateineormnLatign dnie: pidsueampapetDBT max Pro
controls. This is determined by plotting the average cpm for each inhibitor
Senserratiordastankpeanmiag | intars reg ressiamedhg Tomputnesitreanalysis using
best-fit line, r2 values, and 95% confidence intervals. The average cpm

Valsre s sarierchiip(itegibyathecBeekartzan Soigtillation counter (Model

LS6500) for each compound concentration. Computation of linear

regression, best-fit line, r', and 95% confidence intervals 20 are calculated

using Prism Version 3.0 (Graph Pad Software), Carnitine

Pelihfsitrairéierisstl (CPT-1) Assay CPT-l catalyzes the ATP

PSR STl AL ST R ——
rgé:%%gh ?ijldlrilas'la tetrazolium salt that 1s reduced to a formazan dye only by metabolically active,
viable cells. The reduction of XTT is measured spectrophotometrically as ODygy — ODgs0.
To measure the cﬁotoxiciiy of specific compounds against cancer cells, 9 x 10°
MCE-7 human breast cancer ceils, obtained from the American Type Culture Collection are
plated per well in 96 well plates in DMEM medium with 10% fetal bovine serum, insulin,
penicilin, and streptomycin, Following overnight culiure at 37°C and 5% COs, the compounds
10 be tested, dissolved in DMSOQ, are added to the wells'in 1 ul volume at the following
concentrations: 80, 40, 20, 10, 5, 2.5, 1.25, and 0.625 ug/ml in triplicate. Additional
concenirations are tested if required. 1 ul of DMSO is added to triplicate welis are fhe vehicle

control. C75 is run at 40, 20, 10, 15, 12.5, 10, and 5 pg/mlin triplicate as positive controls.
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60 membrane for activity, enzyme activity is measured in permeabilized
cells or mitochondria. This assay uses permeabilized cells to measure the
transfer of [methyl- 14 C]L-carmfine to the organically soluble
aryl-carnitine deriviative. MCF-7 cells are plated in DMEM with 10% fetal
bovine serum at 106 cells in 24- 5 well plates in triplicate for controls,
drugs, and malonyl-CoA. Two hours before commencing the assay, drugs
are added at the indicated concentrations made from stock solutions at 10
mg/ml inDMSO, vehicle controls consist ofDMSO without drug. Since
malonyl-CoA cannot enter intact cells, it is only added in the assay buffer
to cells that have not been preincubated with drugs. Following overnight

incubation at 37 C, the medium js remoyed and replaced with. 700 10 41
B ERYBE RBRER G, B0 %%%&6@?‘%%%%%@%6%%@9awer

, 1 mM EGTA, MgCl2, 1.1r; M.K 1 mMATP n
oS L TN T TR N T R KOl BMATR . o
iCi thvl-14CIL.= iti 40.. .. . . - N
Al cEane 0 SRS S, Y

theags Bt Mﬁﬁéée&@ses&%% A3 sadin hes2rhr Peincubation. AR8Y,, - ODgs.

incuba or 6 minutes at 37 C, the 15 reaction is stopped by the addition

ofve0Q4R %ﬂfs@ﬁdﬁﬁi@ﬁo%%%@ﬂ%@%%ﬁ% wistherThanvesiesiane (Molecular
centrifuged at 13,000 x g for 5 minutes. The pellet is washed with 500 ul

ierealds¥mM perchloric acid and centrifuged again. The resulting pellet is
resuspended in 800 i dH20 and extracted with 150 | of butanol. The

butanol phasghisiCaufueitidyotigoichdsdirtilfatic nahe conpnaseits shémug leading to 2
acylcamitine derivative. 20 61 Weight Loss Screen for Novel FAS
|tibitdesBalb/ Onice: Jacksomjizaiisp aratmiliz Shéér e ritidlweignoyd by the
screening. Animals are housed in temperature and 12 hour day/night .

SRR rosriB Anoffesr arididecchoicaind aterchdppThreepres gien. 1Cs s
utilized for each compound tested with vehicle controls in triplicate 5 per
esddsainina Y, ISP FRTORpemMIeHISS Mifce aracHs i strseisar Alelgar eatHs e
compound tested three mice to a cage. Qompggyds are diluted in DMSQ ned
a%OWPﬂ@?Wﬂ%&d%&“ﬁFésﬁ%}“e gfeéam e, T, ana 7% confidence intervais are determine

using Prism Version 3.0 (Graph Pad Software).

Measurement of [ Claceiate Incorporation into Total
Lipids and Determination of 1Csp of Compounds

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

MCF-7 human breast cancer cells cultured as above, are plated at 5 x 10% cells per
well in 24-weli plates. Following overnight incubation, the compounds to be tested, solubilized
in DMSQ, are added at 5, 10, and 20 pg/mlin triplicate, with lower concentrations tested if

necessary. DMSO is added to triplicate wells for a vehicle control. C75 istun at 5 and 10 pg/ml



10

15

20

intraperitoneally with 60 mg/kg in approximately 100 | of DMSO or with
vehicle alone. Mice are observed and weighed daily; average weights
and standard errors are computed with Excel (Microsoft). The experiment
continues until treated animals reach their pretreatment weights. 10 Select
compounds are tested in. animals housed in metabolic cages. Dosing of
animals 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 daily. The results for the testing

of Compounds 21 and 44 are shown in FIG. 10. 15 Antimicrobjal
B TR FRCHER B BB e ok R RSB
ac{ivit% of t{tjde (f%rggc%uvge . Compounds are tested at twofold serial

dittitio slf And the Condentration that inhibits visible growth (OD6e0 at

2% of contigdp Aelned AR A (e MIIAOIRRIBMR [SBLEAIIAME e wells ma
Staphylococcus aureus (ATCC # 29213), Enterococcus faecalis (ATCC #

299 12)- Baeudainonas 20128 iginoss Y EEEneNBed) i ant-FREDRIGRIR Contents
coli (ATCC # 25922). The assay is performed in two growth media,

MriglerHinienBrathand Tryplicase SabRatk Hubleoti( e 300 SheRR:s in a

blood) agar plate is inoculated from frozen stocks maintained in T soy
brethssaataina oY alycangirand ncobated:averighifal S feot:aleniesayer, an
are suspended in 62 sterile broth so that the turbidity matches the

tedbititalofa 0l vMoleastand: ststhadatd2 Thendriddulled 4sxdvived’h: 40 anded to each
sterile broth (Mueller Hinton or Trypticase soy) and 195 ul is dispensed

pebavefl bEa®smieted| e | THeutormpdunds Thdrauestetivdissuivedsahwith 2 Pastewr
DMSO, are added to the wells in 5 ul volume at the following
conetsrrdtitiesT Ry, 12 8dEimaBi0d 5] oiTleredosrorrghaarilih Gupheatd. of 4 mM
Additional concentrations are tested if required. 5 ul of DMSO added to
diisfidates aidne Krextha Jsniere corftiBiscSena agersevsTt Bositvd Conthsiower

compounds, vancomycin (E. faecalis and S. aureus) and tobramycin (E.

) BR8P Tt AT SRR 7R 04 hBRAHE o 25 Once
CERelon AL ST BIIes AR K020 3] QRA00 O S NCIECHBHICRE. M petonan

Spectra us trophotomieter. Average es are

compiter 1sing. SORTMax Bro, Safware (Moleqyar Revices) and MIC

values are determined by linear regression analysis using
The ICs; for the compounds is defined as the concentration of drug leadingio a

50% reduction in ["*Clacetate incorporation into lipids compared to controls. This is determined
by plotting the average cpm for sach inhibitor concentration tested, performing linear regression
and computing the best-fit line, 1° valuss, and 95% confidence intervals. The average cpm values
are computed by the Beckman scintillation counter (Model LS6500) for each compound
concentration. Computation of linear regression, best-fit line, *, and 95% confidence intervals
are caleulated using Prism Version 3.0 (Gréph Pad Software),
Carnitine Palmitoyltransferase-1 (CPT-1) Assay

CPT-1 catalyzes the ATP dependent transfer of long-chain fatty acids from acyl-

CoA to acyl-carnitine that is inhibited by malonyl~-CoA. As CPT-1 requires the mitochondrial

&0
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Prism version 3.02 (Graph Pad Software, San Diego). The NEC is defined

as the concentration of compound required to produce an OD500 reading
equivalent to 10% of the vehicle control reading. 15 In Vivo Testing for
Anti-Tumor Activity The results of this experiment are shown in FIG. 11.
Subcutaneous flank xenografts of the human colon cancer cell line,

HCT-1166 in nu/nu female mice (Harlan) were used to study the

anti-tumor effects of Compound 36 in vivo. All animal experiments

complied with institutional animal care guidelines. 10' HCT-116 cells (-0.1

nil packed cells) were 20 xenografted from culture in DMEM - . ,
supplensdatedtinith TOYEBS TR L DB prercaiizsfreit Bagigshondra. This
when measurable tumors developed about 4 days after,jnoculation.

EORR BeIITBE L H T GRS ForaeeiiG fba FE 0D angriragrage to the
intraperitoneally, i.p. Five animals 63 received JMM-II-265 i.p. at days

A By o E P RIE Y Breceived DMSO control. Tumors

days indicated, ,
m(zrtranr;aer?su&g[&%% %%S%}nﬁé%%égca (ras |ngv% g@%?ﬁ%‘%ﬁ%ﬁ%ﬁ%@%ﬁm n 24-
Viglet (ICc_71.2 ue/ml 17.3 & 'ml > >0 4 1l A0 H GRS mmencine
W%Z‘}}%{‘! Sc?é‘szw‘igf’u{3 @5tc%%?%d%§%gg%g¥q;4g %&%aw)' I\l/fg OH I SSA%/MH MO T

B TR MIG E%Q&éﬁ'a@%%@ﬁ%ﬁg’%&% Iﬁgdg%ﬂls%@séﬁ%dﬂﬁﬁt 10 mg/mi
Neg 17 EFIMH (MIC) EF/Tsov(MIC) EcoiilMH (MIC) EcoliiTsov(MIC) Ne

Neseg, Ne: Fd\Rd6)s dadied POMAGHXoht HialetIites dAddy B0 watimit enter
16.9 ueixnl >80 ug/ml >50 ue/ml (t) CPT | Stim Weight Loss S' I /1 H Not
Tigsted-60 milkey3R4 (davb)ssay buffer to cells that have not been preincubated with
drugs. Following overnight incubation at 37 °C, the medium is removed and replaced with 700
w! of assay buffer consisting. of: 50 mM imidazole, 70 mM KCl, 80 mM sucrose, 1 mM EGTA, 2
mM MgCly, 1 mM DTT, 1 mM KCN, 1 mM ATP, 0.1% fatty acid free boyine serum alburmin,
70 uM palmitoy-CoA, 0.25 uCi {methyl-"*C]L-carnitine, 40 pg digitonin with drug, DMSO
vehicle control, or 20 uM malonyl-CoA. The concentrations of drags and DMSO in the assay
buffer is the same as used in the 2 hr preincubation. After incubation for 6 minutes at 37 °C, the
reaction is stopped by the addition of 500 pl of ice-cold 4 M perghloxic acid. Cells are then
harvested and centrifuged at 13,000 x g for 5 minutes. The pellet is washed with 500 ulice cold
2mM perchloric acid and centrifuged again. The resulting peliet is resuspended in 800 ut di,O

and exiracted with 150 ul of butanol. The butanol phase Is counted by lquid scintiliation and

represents the acylcamitine derivative.
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Me off SA/MI3 MIC) SA/Tsoy(MSC) PSAEMH (MIC) | PSAE/Tsov(MIC1
202 ue/mi 85 ua/ml Ne& Ne 19 EF/MR (MIC) EF/Tsoy(-MIC) Ecoli/MH
(MIC) Ecoli/Tsov (MIC) 186 u g /ml Ne 225 i UP/ml Nee PAS (ICs) 14C
(ICs) XTT (IC) 1 Cr. Violet ac') 8.8 + 0.02u'-/m1 40.3 1 11.5ueJm1 >80
ug/m >50 ue/ml (t) O CPT | Stun Weight Loss ¢ H 95% of conirol 60 m;Jk
: 7.8% (dav3) li at20ugim1(MCF7) Me OH SAIMH (MIC) SA/Tsov(MIC)
PSAE/MH (NEC) PSAE/Tsov MCI 235 u ml 102 ue/ml Nec Neg 22
EPMIFI WC) } EF/Tsov IC) Ecoli,% H (MIC) Eeoli/Tsov MIIC) 220 ue/mt
Ne; 290 ue/ml Nee let(1C.) FAS QC.) "C (IC) XTS (IC ") Cr. -V'08, 8.6 +

Prighthossigeanioadweld ALEifHPEL® + 4.IJm1 CPT | St= Weight Loss

1/ H 115% ofgopugl 60 mdk: 11% (dav6) pne OH at 2Qug/ml (MCFE7) :
SAIMH (M1C) SR B SN S0t BB SN b
sl e N S Lsou 1Cl EEIM (NG EETLSOUMIC) PSRN o
water ad 1ib. Three mice are utiized for each compound tested with vehicle controls in triplicate
per experiment. For the experiments, mice are housed separately for each compound tested three
mice to a cage. Compounds ars diluted in DMSO at 10 mg/ml and mice are injected
intraperitoneally with 60 mg/kg in approximately 100 ul of DMSO or with vehicle alone. Mice
are observed and weighed daily; average wéigh‘fs and standard errors are computed with Excel
(Microsoft). The experiment continues unti! treated animals reach their prefreatment weights.
Select componnds are fested in animals housed in metabolic cages. Dosing of
animals are identical to the scresning experiments with three animals to z single metabolic cage.
Antmal weights, water and food consumption, and urine and feces production are measured

daily. The results for the testing of Compounds 21 and 44 are shown in FIG. 10

Antimicrebial Properties

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

A blood (Tsoy/5% sheep blood) agar plate is inoculated from frozen stocks maintained in

T soy broth containing 10% giycerol and incubated overnight at 37° C. Colonies are suspended in

62



wh

10

15

20

FAS (IC'4C C XTT C Cr. Violet (IC Ne 16.5 + 3.8u ml >80 u ml >50 u~/mi
(t} S)" CPT I Stirs Weieht Loss Not Tested 60 m3 of 3 dead (day 4)
H,C(HZC)6 OH SA/MH (NHC) SA/Tso MIC) PSAEMH (lv1C PSAEITso
(MIC 3348 u"ml 31 u tsd Neg Nest EF/MH (MIC) EF/TSo (MIC)
Eeoli/MH (_MIC) Seoki/Tao (MICI 98 as/ml 43 u mil Ne Neg FAS IC, 14C
(IC,)) XTT (IC,) Cr. Violet (IC 4.5ug/ml12.6 + 4.4 ue/m117.6i10.1 uml
28.7 um! CPT | Stim Weight Loss (t) S H Not Tested 60m :2% and
0.3%(davl). 30me/k-:4.8%(dav3) H3C(H2C) t Me OH SA/MH (MIC)
SA/Tsov(MIC) PSAE/IVIR (MIC) PSAEITsov (IvilC) Net 47 u ml Nee Neg
32-HEPOH 6 HHERRRSOsHNHGHECDH trah(WidE) Ecolifl 8oy M@} 2610l Me
3.3 na/m] Nee 278 u ml FAS (ICE) "C (IC 0) XTT (IC Cr. Violet (ICE )
Engoudum & dibired1i618 inGigrils i@yl Hanenzo Bratgaerm) ©CPT s
Slim Weight Loss (t) CH3 Not Tested 60 mg/km 0% (davl). 30m /kg:+1%
@eransad ey ot omet prH Rt PoRgads (e seriesrismipl iy BHFO. are
PSAE/Tsov CHIC) 45 + 2 ugdml 23.5 + 0.4 u ml Neo Nee 34 EF

(FHES BB HICY E SOWAIAL (o PE PR . 156 220
e 280 uelml FAS (ICEC (10) XTT1C) Cr Violet B 14,0202 3l s,
duplicate wells are the vehicle control. Serial dilutions of positive control compounds,
vancomycin (E. faecalis and S. aureusy and tobramycin (£. coli and P. aeruginosd), arve inciuded
in each run.

After 24 hours of incubation at 37 °C, plates are read at ODgy on a Molecular Devices
SpectraMax Plus Spectrophotometer. Average ODggg values are computed using SOFTmax Pro
Software (Molecular Devices) and MIC values are determined by linear regression analysis using
Prism version 3.02 (Graph Pad Software, San Diego). The MIC is defined as the concentration of
compound required to produce an ODggp reading equivalent to 10% of the vehicle control
reading.

In Vive Testing for Anti-Tumor Activity

_ The results of this experiment are shown m FIG. 11. Subcutaneous flank
xenografts of the human colon cancer cell line, HCT-11¢ in nu/nu female mice (Harlan) were
used to study the anti-tumor effects of Compound 36 in vive. All animal experiments complied
with institutional animal care guidelines. 10" HCT-116 cells (~0.1 mi packed cells) were
xenografted from cenlture in DMEM supplemenied with 10% FBS into 10 athymic mice.
Treatment began when measurable tumors developed about 4 days after inoculation. Compound

36 (10 mg/kg) was diluted mto 20 pl DMSO and treated intraperiioneally, 1.p. Five animais



CPT I Stim Weight Loss W S H Not Tested 60 mg/kg: 3 of 3 dead(dayl);
30mg/icg: 8.7% (day!) 10 mg/kg (multiple doses): 1% (day3) HsO(H20)5
Me We SA/MH (MIC) SA/Isov(MIC) PSAF/Nffl (MIC) PSAE/Tsov CHIC)
45 ue/ml 48 u ml | Nee Neg 36 EF/MH (MIC) EFPIsoy(MIC) | Eooli(NHI
MC) Ecoli/Tsov (Mid 43 na/mi 126 ue/n i Nee 264 uu'ml 10 65 FAS QC
4C (IC XTT (IC) Cr. Violet (IC") Neg ILO u ml 16.4+2.3ue/m 21.4ue/ml O
CPT I Stim Weight Loss (~) H Not Tested 60 m :6.1%(davi).didn't regain:
30m : Oand 5.7%(day4 HsC(HpC}7 'M,e OMe SA/MFI (MIC SA/Ts o
(MIC) YSAE/ivll-I C) PSAE/Tsov C) 252 u 'nil 67 u /ml Nee Ne 35 EF/MH
(RSP ERMEEY 2N Cp e shVIMiRire e esorTS VI & 1. 224 5 rre auieg RGO control.
Neg FAS QC) 14C (IC XTT ac") Cr. Violet (IC") Nee 63.8 uml 17.3 5.9
GERFTSe e sl pipfisHist VS ghbrBSSRreskd RASETESTeF Righe mean.
Tested 5~ H3C(HZCL jvle OMe SAAMH. (IvMC) SA/Tsov(MIC)

PSAE/ME (M oy (MIC 132 ua/mi 108 ug/mi Neg Neg 37
EEIRAAHE WHE Eeoli/MB (MICI Eooii/Tsov (MIC
FAS (ICS’)\} 1(’C {1059) xTT (IC;;)) Cr. Violet (IC‘Q}
71,2 ug/ml 17.3 ugiml >80 ug/mi =50 ug/ml
(&) /?K, O T Stm_ | Woioht Loss
8 H Not Tesied | 60 mefke ; 4,1% {dav])
M on SAME VICY | SATsoy(MIC) | PSARME (MIC) | PSAE/Tsoy (MIC)
52 ug/ml | 27 npfml | Neg ! Neg
17 EFME (VICS T TaoyhIC) | Beal/ME (MIC) | BauiTeoy (MICH
Neg Nep I Neg i Neg
FAS (1) ST ) I XTI (ICq Cr. Vialet (I
50.0 ug/ml 16.9 naiml | =80 ugiml >50 ny/ml
) )D\\/ CPT I Stim i Weighi Logs 1
J\/\j—’z H ot Tested | 60 me/ke : 3.2% (Qavs |
ey \ v
w T Me OH S A/ME (MIC) SA/TsoyMIC) | PUAL/MIE (MICY | PSAB/Tsoy (MIC)
202 wg/ml 85 ngiml - Neg i Neg
19
EEME (MICh | B/ isowiMIC | Beol/MH (MIC) | BeoliTsoy (MIC) |
156 ngml ! Neg ] 275 ughml Neg
TAS (Cw) | B0 00 | XTPACe 1 CrViclet(ICxy) |
5.8+ 0.02usfml | 403+ 11.5umml | >80 ngiml [ >50 ngiml |
(&) ¢ CPT1 8tim Weight Loss
g H 95% of conirol 60 mo/ke | 7.8% (dav3)
| \ f at 20ughmi (MCF7)
= Me OH SAMEL (MIC) SA/TsovMEIC) | PSAB/ME (MIC) | PSAR/Tsay (MIC)
235 ugiml 102 ug/ml ! Neg Neg
21 . :
FE/ME (MIC) | PF/TsoviMIC): | BeolMH GAIC) | Booli/Tsoy OMIC) |
| 220 ug/ml i Neg i 260 ugiml Neg
| FAS(Ce | 5 () | XTTCy T Cr Viaet(Cw |
8.6+ 1. ug/ml | 257 ua/ml | 504+ bduvgml | 439 4Busml )
&) )O‘S/H CPTI Stim Weight Logs
§ 4 115% o santrol 60 mafke : 11% (dave)
ﬂm@ a1 20upml (MCF7}
SAMH (MIC) SA/Tsov(MIT) PEAEMI (MIC) | PSAR/Tsoy (MIC)
Neg 55 ughml Neg Nes
18 )
BV (MICT | EF/Tsow(MIC) | Beol/MH (MIC) | Eeoli/Tsoy (MIC) |
78 uginl | A2 ugiml .| Neg 263 ug/ml |

. B4
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1208 a ml 94 ua/ml Nag | Neg FAS (IC) "4C (IC4 1:. TT (ICs) Cr. Violet
(IC) Nog Neg 9.0 1.1 ue/ml 8.1 ag ml C CPT I Stim Weight Loss (~) A~ H
Not Tested 60m/kg:2 of3 dead(dav2: 36mufxa:8.8%(dav2) ~.(HZC}4~-~
SAIMH (MIC SATsoy C) PSAE(MH (MIC PSAE/ soy (i141C HaOON 73 u

‘ml 54 ug/m1 Neg Neg 45 EF/MH (MIC EF/TaoyMIIC Eeoli/MH (MIC)

Ecoii/isy (MIC Ne (1,58 u ml Neg | Ne FAS (ICs) 14C QC) ATT QCse)
Cr. Violet (IC.) Nee Ne 145+ 1.5um]111.0u/mi O CPT | Stun Weieht
Loss (t) H Not Tested 60 mg/kg: 3 of3 dead (day3); 30 mee/ke: 4.7%and

304 (day?) l

‘(H7(“\Q 1./.15 malle: 2.5/ {da\ll\ H36.0"\

b i (Gl r_Viplet (1Cs)
SA/Tsoy(M |C) PSAE/ )Eg’ 127 gw{uﬁ}oa ug/cl g\é(;—w,/nﬂ =
Nag Neg 43 EFMIIL (MTC EF/TSoy(MIC _Ecoll/bIf] (MIC) Eeou/Tso (HC)
238 ugimiA88+wug/ail N S+
VIOISE% Tested No-NOtTested 45
CHa ‘NGt T&std Not TeSiataic, | SA/isevMIC) | PSAENE (MG | PEARTsoy (MIC,
13 48 ug/ml i 31 upfml | HNeg ; Neg
EF/ME (MIC) FR/Tsoy(WMIC) | EeolMHE (MIC) | Eeoli/Tsoy (MIC)
9% ng/mi 43 ugml i Neg Neg
FAS (1) C (1Ca) XTI (o) Cr. Viotet (ICan)
4.5 no/ml 12.6 + 4.4 ugiml 1764 0.1 upimi 78.7 ug/mil
i CPT 1 Stim ! Weioht Loss
® g ) K Not Tested | 50 vag/ke2% and 0.3%(davl), 30melkm4d B%{day3)
i
HaCH2C) Me OH SAME (MIC) SATsovMIC) PIARME MIC) | PSAE/ Tsov (MIO) |
Neg 47 um/m| Neg | Neg i
32
EF/MHE (VIO TR/ TsovMIC) ool Vil (MIC) | BeeliTsoy (MIC)
16,9 ng/ml 3.3 ugrml Neg 278 upiml
FAS (}_Cm} HC (Ic%) % ~TT (1[:5'0) Cr, Violet (‘[Cm}
49,7+ 1.0 ugml 16.5+5.7ugml | 480+ 1.4 ue/ml 204+ 4.3 vpiml
. g CPT1 Stim ! Weieht Loss E
) ) CHg Wot Tested | 60 medke: 0% (dayl, 30mp/an +1% (davl) |
HsCGlHCl Me OH SAMH (MIC) | SA/MTsoy(MIO) PSAEME MIC | PSAE/Tsov (MIC) |
4540 pmt | 235+ 0.4 ugmi Neg Neg
34
BF/ME (MIC) TE/TsoviMIC | Bool/ME (MICY | Eeooli/Tsov (MID)
44 up/ml 105 ug/ml | Neg 290 ugiml
TAS (1) BC (I XTT {(ICx) Cr. Vigiet (ICq)
Neg 140+ 2.8ugAm! G4+ 1.5 ng/ml 26.3 nofml
.0 CPTIStm | Weisht Loss
) g Not Tested i 60 mgfieg: 3 of 3 dead{dayl}; 30mg/ke 8.7% (dayl)
g / 10 mwke (muliinle doses): 1% (day3)
HaClHCY Me Die SA/MH (MIC) SA/TaovMIC) | PSARME (MIC) | PSAF/Tsov (MIC)
45 ugiml 48 ngml | Neg Neg
36 ;
\; EFME MICY | BFTsoviMIC) | Beoli/ME (MIC) | HeolifTsoy (MIC)
! 43 ng/ml L 126 ugml Neg i 264 ug/ml

oy
[&4]
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'(HzC)s SA/MM (MIC) H,d SA/Tso (MIC) PSAEIMHtedC PSAE/Tsov (MIC
Not Tested Not Tested Not Tes Not Tested 47 EFMII3 ( EF/Tso MIIC
Ecoli/iMIl (MIC) Ecoli/Tso (MIC) Not Tested Not Tested Not Tested Not
Tested FAS QC) 14C (IC XTT QCs) Cr. Violet QC ) Ne 23.1 + 17.4ug/m|
55.0 + 2.0 ug/nl 22.3 u ml O CPT | Slim Weight Loss (t) s / 125% of
control 60 mmg/kg: 7.9% and 8.0% (da. 1 at 20ug/ml (MCF7) H3C(H2C)
Me OH S_A/MI-I (MIC) SAITso (IvIC) PSAE/MI: (MIC) PSAE/Tsov (MIC
Ne 98 u2/ml. Nag Ne 44 EFMIFi (MIC) EF/'Iso (IvIIC) gooli/MH (MIC)

Ecal 11Ten\l {lu7|f"|

A 160 Laloal-D

lo

LS W\ g my ) | kl 19 YA T Iklnn EAS IIC\ - r\ Ir‘ \ IV\TT lm\
i TV AR (1 AL ST il i w v v Sl Craviotet (1Cz)
Cr. Violet (IC ) Nev |¢r9um§§%—a—. 0041 >S50 T ER LI SN WEe/m!
ht Loss (-') £Ha Not Tested Nat Tested “(HaC)a SA/MM (M
A ST O APIK L as
SA/TSQM( LQFF)ISAE/I\ W kel o A 6. Palday] A ’t g a i"’! M) sy; §.70%(dayd) |
Ne Ne 48k MII3 a/mICY EETT S0 (MIC Ecoli/MH (IC) Ecoliflsov (1410)
ieC dm AMNH (MIC) SATsov(MIC) PSAE/MEL (MIC) | PSAE/Tsoy (MIC)
133 TP% h Weg l Neé 252 ugimi 67 ug/mi Neg Neg
33
® BE/ME (MIC) | EFR/TsoviMIC) Beol/MHE {(MIC) | Beoli/Tsoy (MIC)
2 nefml i Neg Neg Nee
[ FAS(ICs) BCICq | XTT(Cgq | CrVielet(ICq) |
Neg 65.8ugml | 173+5%ugml | 15.8+19ughnl |
? CPTI Stim Weight Loss
5] 3\ ) CHg Not Tested Not Tested
HaG(HzCly r‘we OMe SAME VIO SAMTsev(MIC) PEARMEHA (MIC) | PSAR/Tsoy (MIC)
132 ug/mi 10% ug/m! Neg | Neg
37
BEME (MIC) BETsoy(hMIC) E Ecoli/ME (MIC) Eceli/Teoy (MIC
208 ugiml 04 uofml i Neg Neg
FAS (1) S {1Cs) XTT (ICx) Cr. Violet (ICs)
Neg Neg 8.0+ 1.7 ng/ml 8.1 ug/ml
9 TP Stim Weisht Loss
(= )K/r! Not Tested 60 medke:2 of 2 dead(dav2); 30me/kg:8.8%{dav)
hzc}4\)—< _— SAME (MIC) SATsovMIC) | PSABMEL(MIC) | PSAE/Msoy (MIC)
HgC 73 up/ml 534 ug/ml Neg MNeg
45
EF/ME (MIC) EFTsovMICY | Beol/MH IO EeoliTsoy (MIC)
Neg 158 ug/ml | Neg Neg
FAS (3Ce) MC (10 XTT OCeq Cr. Violet (1Cq)
Neg Neg 14.54 1.5 up/ml 110 ug/mi
9 CPT1 5tm Veigat Loss
) i Not Tested 60 gl 3 of 3 dead {day3}; 30 mefke 4.7%and 3% {day2)
60 § / 15 mefke, 2.3% (davl
e . SAMEH (MIC) SA/TsoyMIC) PSAEME (MIC) | ESAB/Tsov (MIC)
HgC D/\\,-/-— e - ™ o
127 ug/ml 85 ug/ml Neg Neg
43
EF/MH (MIC) | EF/TsowMIC) | FcoME (MIC) | FooliTsoy (MIC)
[ 238 ugimi i 108 ng/mi Nag i Neg

B6




FAS (ICs) 'aC QC c) = (IC) Cr. Violet QCs Neg 21.9+ 14.4u,,, ml 8.9+ 2.3
uw'ml112.1 + 1.5 ue/ml CPT I Stim Weight Loss H Not Tested 60 mgik :3
of 3 dead(dav2); 30mg/ke: 5.9% (day 3) ~(H20)a 1/ SAMIH C)
SA/Tsov(MIC) PSAE/MH (MIC) PSAE/Tsov MC HaC O N 11 53 u/m1 80
ue/mi Nee Nag 49 EFMSH MSC EF/Tsoy(MIC) Ecoli/MH (MIC) Ecoli/Tsov
MC) Nag 93 uw mi 203 ag/ml Nee 5 10 67 s) XTT C 1 Cr. Violet RC FAS
(IC =E: Ne 8.6u ml 20.8+0.9u m1 16.3u ml C CPT I Stim 1 Wei t Loss (m)
H Not Tested Not Tested ..(HzC)a $ H30 O\ SAMIH (MITT SA/Tso C)

th

10

PSAE/MH 41C PSAE/Tsov (Ml 42 Cl 164 u /ml 50 uglml Ne Ne EMIH
IC) | EF/Tso (MIC) Ecoli/M lAlSﬂ(Ji;(S: ol (‘}m)\n\mﬂ-r) ﬁ’f?“(}i i aﬁr.\r}h?i J('ﬁm)
V. A AN LAALNLI T D '_[es III - T 5 L
Nag Neg FAS (IC 14C{ICy XTT (ICTCIV otet QCSITNEQF 6.8 ug/mi 353
ni CFOEE] Stim Weight | oss (f¥&0iat Tested
h A el Testedy o A (MALCA nc‘/\ Qt’-[ﬁ?fﬁ@nnl-r-r\
JINTVIT T IVIL/} JII\] IDUy\IVIIUJ. T OAL/TIVITI] \IV )
SAMH(MIC) | SATsoy(MIC) PSAE/MH (MIC) | PEAR/Tsov (MIC)
Mot Tested | Not Tested Not Tested { Not Tegted
EEMEMIC) | ERfTsoviMIC) EcoliMH MIC) | Ecoli/Tsoy (MIC)
Not Tested | Not Tested Not Tested Not Tesied
FAS (ICq) BO (G ZTT (ICa) Cr. Vilet (1Cq) |
Neg 23,1 + 17.4ngim] 33,0+ 2,0 up/ml 23 ugml |
g 7 CPTStm | Weight Luss
& o 125% of control | 60 mg/kg: 7.9% and £.0% (dayl)
\ / o Zongim (VCET)
HaC(H2C) Me OH SA/MH (MIC) SATsoyMIC) | PSARME (MIC) | PSAB/Tsoy (MIC)
Neg 98 ug/ml ! Neg Heg
44 BEME (MIC) ERTsov(MIC) Eooli/ME (MIC) Beoli/Tsoy (MIC)
Neg 169 ug/ml Neg Neg
PAS (ICe | B () NTT{IC« | Cr. Violet {ICsq)
Neg i 14.9 ug/ml 50,4+ 4,7 nghml =50 ug/ml
. T CPT 1 Stm Weight Logs
& g Chig Not Tested Not Tested
Y
HaC 3
e AN SAME (MIC) | SAMeov(MIC) | PSAR/ME (MIC) | PSAE/Tsoy (MIC)
# Neg i 57 uy/ml Neg Nex
48
EFMEH MIC) EFR/TsoyMIC) BooliVH (MICY Eeoli/Tsov (MIC)
133 ve/ml S1 ug/mi Neg Neg
FAS {ICe) B ) | XTT G £ Vioiet {1Cs)
Neg 218+ 14 4ng/ml | 89+ 2.3 uoimy] 12.1 4 1.5 ugiml
. 9 CPTiStm | Weight Loss
(—Lﬁ/H Mot Tested i 60 mafke:d of 3 dead{dav2); 30melke: 5.9% (day 3)
—H20) S SAME MIC) | SATsowMIOT) PSARMNME (MIC) | PSAB/Tsov (MIC)
& O/\\\\\ 33 ng/ml { 50 ug/ml New Neg
49
EF/MH (MIC) BR/Tsoy(MIC) EcolME (MIC) | EeoliTsoy (MIC)
Neg 83 ug/mi 203 uo/mt Neg

67
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H,6 C 115 uF m 34 a 'ml New Neg 41 EF/MH (MITT) EF/sov(MIC
EcolillAH (MITT) Ecoii/Tsov (MITT) 64u /ml Die New Neg FAS (IC 14C
(IC) XTT (IC) Or. Violet QCs ) Neg 242d0.2u hril 39.6+2.2 ue/ml
17.0ug/ml 0 CPTI Stim Wei htLoss (E) H Not Tested Not Tested
",(H20)4 S / HsC O~oEt SA/NIH (MITT) SA/Tso (MITT PSAE2cf (MITT)
PSAE/Tsov (Cvt[C) 40 o Ne 129 u ml N* Ne EF/ME (MCC) EF/Tso
(MITT Ecoli/MH (MiC) F EcolUTsov (MITT) 21.3 ug/ml Neg Ne 281 ug/mi
FAS ICs) "C (ICs) XTT QC<) 1 Or. Violet (IC) Nee 10.8+ 5.8 ug/ml 352 +

1nA||n/mI1 179-5.1

||r|/ng|

CCPT.1 th \Weight-l-ass-t-.0O
C Yy
Tested 60 mg/kg: 1 89t cllluNe
H36 O~--(9Et SAMMH_(MIC) SAJTs V(hﬂC\ PSAEMPrl LMLTT\ PSAE/TQOV
ol NeBLI Ry, o . Teight
(MIT(I 39,0 Ne 83 ugia-NEE B EFIMA-(LVHC-EFTSTIHT
VITTT) 86 ug/mlINeg Neg F Neg 5 1.0B3 ) RIS C)
SAMHE (MIC) SA/Tsoy(MIC) PSAR/MH MIC) | PSAR/Tsov (MIO)
164 up/m! 50 ug/mi Ner Neg
EFME (MIO) EF/Tsoy{MIC) Beoli/MH (MIC) | Feoli/Tsoy (MIC)
117 ug/ml 165 ugmi Neg Neg
FAS (ICGD) 1 MC (ICSQ\] xTT (’IC@ [ ViDlﬂf (ICQ!\}
Neg 6.8 nor/ml 353 + 2.2 up/ml 10.3 + .3 ug/mi
9 CPT1 Stim Weight Loss
& g ) H ot Tested Not Tested
HaC -
Pl T o SAMH (MIC) SA/Tsov(MIC) | PSAB/ME (MIC) | PSAR/Lsav (MIC; |
h “ Gt 115 ug/ml 134 ngim Neg Neg
EEAVE (MIC BFTsov(MIC) | BoolMI (MIC | Feoli/Tsov (MIC)
64 ngiml Neg i Neg ! Neg
FAS (Cay “C (1Caq) XTI (Cm | Cr.violet(iCq |
HNeg 14.2 + 0.2ugfm] 29,6+ 2.0 ngmi | 17.0ughmt
It CPTI Stim Weight Loss i
&) g H Not Tested Not Testad i
{HaGa : 4 ‘
- & 07 ot SAME (MIC) SATsov(MIC) | PSAEMEL (MIC) | PSAE/Tsoy (MIC) |
4 Neg 129 ng/iml | Neg Neg
BE/MH (MICY EF/TsoviMIC) | BeolyMH (MID) Ecoli/Tsov (MIC)
21.3 ugiml ! Neg | Neg 281 ug/ml
FAS (ICq) C (10 XTTCy) | Cr Violet(ICy |
Neg 10.8+ 5.8 ue/mi 355+ 10 4upml | 17,9551 ue/m |
" 7 CPT LSt Visight Loss
s)\///H Not Tesied 60 mo/ke: 1.8% and 3.6% (dav 1); 30 mefke 4.5% (davl}
_{HpOlen A
Hal O’YOE‘E SAMEL(MIC) | SA/TsoyMis) | PSARAME (MIC) PSAE/ Tsoy (MIC)
28 o] Neg i 83 ng/ml L Neg Neg
EF/MEL (MIC) EFTsoviMIC) | Foo/ME (MIC) | Beai/Tsov (MIC) |
86 nghml Neg Neg Neg I

88
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Ne 13.850.3 + 2.8u 'nil 33.7 ualml F AS C 14C aCimll OI CPT1 Stim Wei
ht Loss 9 H Not Tested Not Tested -(H2M p ) SAIPSAE/MH C PSAE/Neg
(NRC) H3(5 p ' OH SA/8 ughnl 98 uvml Neg Neo- 53 ) EFITso @MIC)
EcolWMH C Ecoli/Tsoy MIIC EF/MH (MIC 77 ualml 164 u ml Ne Neg FAS
(IC) 14C QC) XTT IC1) Cr. Violet (ICs) Ng Nev 12.1+0.6uJml 10.4 ua/nil
(t) Q H CPTIStim Wei htLoss i Not Tested 30 melka. 1.89% (dav2 ; 15
mJk : 0% (davt) _(H20), H H3C 0 N SA/MH (MIC) SA/Tso (MIC)
PSAE/MH MC) PSAE/I'soy QVIIC) 0 28 u ml 31 u/ml Ne Nee 56 EF/MH

(MIC) EE/Tsov(MIC E nll[l\lll—lél\/ll(‘\ anll/Tcn\/ (l\ 1IC)_Not ngzgrd_N.g.t_____'_
Lo EAsde.y O e e R (ICs0) Lo Wiolet TC0s)
Tested Not Tested Nat- cgfgw EASTEITIC WEQ Mlsi&lll?lbl (G ugjmlﬁ
Jdaiml, 325+ 11./uam; CPTI Stim Weight 1. 0ss
L o IN-OO2Me c’/_\‘ll\vﬁhtm&&ﬂp\
oF Tesien T Not\Teste
THTMSC) PSAE/TSOV 57 0 69 uglml J..I.J. ugiml
SAME (MIC) SATsoy(MIC) PEAE/MH (MIC) | PSAE/Tsoy (MIC)
98 ug/mi 60 ug/ml Neg Neg
FR/MHE (MIC) | ERTsovMIC) | EBeoli/MH (MIC) | Beol/Tsoy (MIC)
77 ugiemi l 164 ug/ml ! Neg Neg
FAS (ICq) B IC XTT (ICe) Cr, Vielet (iCs)
Neg Neg 12.1 4+ 0.6 ug/ml 1.4 up/mi
o 0 ! CPT1Stm | Weight Logs
§ Not Tested | 30 medkr 1.8% {dav2), 15 mg/ke: 0% {davl)
_(HaChe H
H3C QW,N\/\ SA/ME(MICY | SA/TsoyMID PEABMHE (MIC) 1| PSAE/Tsoy (MICY
O A 28 ug/mi I 31 ugmdl Neg Neg
56
EE/MIT (MIC) EFTsov(MIC) | BooliME (MIC) | Eeoli/Tsoy (MIC)
| Not Tested Not Tegred i Not Tesgted Not Tested
FAS (ICq | M () KTT (ICe) | Cr. Violet(ITs) |
Neg | 5.5 ugiml ACS + 50 uphml | 325+ 11.7ugml |
@) % y CPT 1 Stimn | Weight Loss
\/Srj’ Not Tested i Not Tested
_AHChe
’}vaCO Me | SAME (MIC) | SA/TsovMIC) | PSAB/MH (MIC) | PSAR/Tsov (MIC)
57 6% ughnl | 111 ugimt ! HNeg Teg
ERMHE (MIC) | EBF/TsowMIC) EeoliMH (MIC) | Beol/Tsoy (MIC)
E Neg l Neg 156 nafml \ Neg
FAS (1C5) B G KTT (TCx0) | Cr. Violet (IC) ]
Neg 6.6 upim) =80ug/ml | >S0upgml |
@ M CPT 1 Stim | Weight Loss
) Not Tested | 60 mpfker 3.5% (day 2)
_AHa5), : .
HsC O’Yﬁvmﬂ‘[ SA/NEH (MIC) SA/Tsov(MIC) | PSAE/MVE (MIC) | PSAE/Teoy (MIC] |
75 ugmt 225 ug/ml i Neg ] Neg |
EF/ME IS | EF/Tsoy(MIC) | Beol/MH (MIC) | Beoli/Tsoy (MIC) |
121 ug/mi 173 ng/ml ! Neg i 235 ug/ml i

SIS



EFHvU3 MIC) EF/Tso (MIC) EcoliMH (NEC) EcoliCso (MIC) Ne Neg 156
ug/ml Neg FAS (IC) 14C ac") XTT (IC) Cr. Violet (112- N 0 6.6 u ml >80
u~ ml >50 ugiml (t H Wei htLoss / 60 mJka: 3.5% (day 2) ~(H20)n H20
O~bICO2H C) SA/Tao C) PSAE/MH (MFC) PSA /Tsoy (NBC) ee 0 225
u/ml Neg Nea C) EF/Tso (MIC) Emil ,MFI (MIC) Ecoli/Tsov (MIC) 121
ug/mi 173 n /mil Nea 1 235 uJml 5 10 69 FAS aC 14C ac.) XTT (1C Cr.
Violet (I Ne 6.7 unil 21.2+1.1u ml 12.6 + 3.7 umi ~Ald t) HIEF/MH m
Weight Loss .._(NZO)4 - H H,c o~N~~er IC) SA/Tso (MIC PSAERVIFI

(I\AQP) BPSAR/Tsov (RAIP) 1-23Z u-ml-Ne 1&(‘}? 8% 1147 Pj‘{tﬂ?'f?g M !C)
NN DA Y L U (T ’ 33 Cr Viglet (ICs,
EF/Tsov(MICI Eooli/M cotif |50)5_qu£;;| 12T @_@m;wéfgm:s th. A0k 7 ugiml
FAS IC.),"C (IC of XTTaC.Cr. Viglet IC,)) 3.0 08145+69uml151 +
2.6um| 814+ 5.7u 'mi-60-EEF B im Weightoss—omiios
L1 PR - ' "
Wl TR T GAMEIC) | SATTaov(MIG) | PSABAE (MIC) | PSAE/Tsoy (MIC]
© 147 ug/mi 237 ug/mi Neg Neg
EF/MH (MIC) EF/Tsov(MIC) Ecoli/MH (MIC) | Ecoli/Tsoy (MIC)
99 ug/ml 121 ug/ml Neg 293 ugiml
FAS (ICe0) B (10 ! NTT 1C) Cr. Violet (ICs)
3.0+ 0.8 f4.5+ 6.9 wml | 15,1 + 2.6 ug/ml 314457 ugml
Cf CPT1 Stim Weirht Loss
() 5 150% of control 60 mgfke: 6.9% andS. 7% (dav2):30 mefke: 1.3% (dayd)
- /A 2t 20up/m (MCET)
B JIANE § SAME (MIC) | SA/Tsov(bIC) | PSABME (MIC) | PAAETsov (MIC]
2 OEt 45 ug/mi 65 ug/mi Neg Neg
61
EF/MH (MIC) EFRTsoy(MIC) Beoli/MB (MIC) | EeolifTsoyv (MIC)
97 ug/mi 62 up/mi Nee MNeg
FAS (ICs) 5C Gy i XTT(Cs) Cr. Vilet (gl |
1.8 ug/ml 10.7 ngmi 21.6 02 ugim | 411+ 14.0 ugnl |
7 CPT L Sum Weight Loss
&) 8)5 Not Tested 60 gk 7.65% (day 1)
R ® _
FYE b SA/MH (MIC) | SATsoy(MIC) | PSARMHMIC) | PSAE/Tsoy (MIC)
B Ohe 64 ag/ml | 41 peiml Neg Neg
62
EF/ME (MIC) EF/Tsoy(MIC) Beoli/MH (MIC) | Eeoli/Tsov (MIC) |
73 ug/mi 65 vp'ml 296 ugiml Neg
FAS (ICan) HE (ICx) HIT(ICs) Cr. Vicket {1Cs)
5.5 ug/mi 14.2 ugim! 34.8 + 10.0 ug/mi 35.8 ug/m!
L9 CPT 1 Stm Weight Loss
(& S)> Mot Tested 60 mafke: 6.2% (dav2) : 30 mefke: 1% (day 2)
\ o
—{(CHy)gm 4 :
2 ;;g"\o P | SAME MIC) | SATeoy(MIC) | PSAEMHE (MIC) | PSAETsoy (MIQ)
© 57 ug/mi I 28 ng/ml Neg Neg
a3
EF/AMH.(MIC) EF/Tsoy(MIC) EcolyMH (MIC) | Eeol/Tsoy (MIC) |
E 79 ug/ml 75 ugiml 82 ug/ml 87 ug/rrl |

70



(t) S 1 TOE -.f control 60 m'g:6.9% and5.7% (dav2):30 mglx: 1.3% (dav4)
at 20ug/mi (MCc 77 ( 2)e SA/MH (MIC) SA/Tsov(MIC) PSAE/MB (MIC
PSAE/Tsoy avllC HyG O "Oct 45 u mi 69 u mi Neg Ne 61 EF/MH
(MvSIC) EF/Tsov(-NLIC) Ecoli/ME (HC) Ecoli/Tsov (MIC 97 ug/ml 62 u
'ml Nee Ne FAS (ICO) 14C (IC,,) XTT (10 ) Cr. Violet (T, ) 1.8 u/nil 10.7
ug/ml 2i.6+0.2u/mi 41.1+ 14.1u nd CPT | Stim Weight Loss ({) Not Tested
60 mwlc : 7.65% (dav 1) .~IChi2)s O Hed O~ SA/MH C) SA/Tso (lvilC1 (
PSAE/MH,(MIC) PSAE./Tsov flvliIC) OMe 64 u ml 41 ug ml Nee Neg 62

EEMH (MIC) FF/Tso (MvIIC) i Ecoli/MH MC) Ecoli/Tsaov {MIC\ 73 um/ml
} iplet {(1C.o
65 ug/ml 296 ue/ml Nev:FRSRE6-H4e-LIEERTH ySgiger e
ua/ml 14.2 ug/ml 34.9#10.0 ug nil 35.8 ug/ml" O CPT 1 btlm Welgnt LOSS ()
Not Tg)sted 0 mg/kg: 6 ?%W\ 30mcg:-1% (de@i‘ﬁ‘ﬂDSS ((‘H7\6\-
—Not {1 ok A: 1
HsO O SAd (|\/||C) Sfl-\\lllbgvff\?ﬁ PSAEAVItS LIVII\.;) I"O%Df::‘lgl SO \?vnd) H—O
57@heb2Sugiml;Neg Nega68 BEEEMH (VHCHEELT sOyeMERE ootV HsEE) nvic)
ECO"/TM (M‘I't) 88 ugml 62 ug/mi Neg Neg
' 64 ER/ME (MiC) | BF/Tsoy(MIC) EeolME (MICs | Ecoli/Tsoy (MICT |
102 ug/rnl ! 147 ng/mi Neg Neg
FAS {I1Cs0) B0 (10 XTI 00 Cr. Violet (1Cs)
Nex Neg >80 ug/mi >S50 vemi
@ f CPT1 Stim Weight Loss
g ) H Mot Tested 60 ke 1,6% (dav 2)
1
Me OH SA/ME (MIC) SA/TeovMIC) | PSAEME (MIC) | PSAT/Tsov (MIC)
57 ng/ml i 67 ng/ml Neg Neg
22 '
EF/ME {MIC) BF/Tsoy(MIC) Eeolt/MH (MIC) | EeolifTsoy (MIC)
128 ugrmi Neg Neg 296 ue/mi
TAS (Cq) | BE (100 I HATT(ICsy Cr. Violet (ICq) |
Neg l....DNotTested | 61.3+3.9ug/mi 208 vofml |
w 7 CPTIStm | Welznt Loss ;
5 ) H Not Tested | Not Tested |
|
Me Obe SAME (MIC SA/Teoy(MIC) PSAEMHE (MIC) 1 PSAE/ Tsov (MIC) |
83 up/ml 120 uo/mi Neg Neg
38 EEMAE (MICT | EF/Tooy(MIC] | Beol/ME (MIC) | BooliTeo (VD)
170 ugiml 1 188 ng/m] Neg ] Neg
FAS (ICs) PCACx | XTT (ICq) Cr. Violet (ICyx) |
2.8 ug/mi 21,7 ngimi | 21.6+29ugiml 23.2 nwiml
Cli) O+ CPT 1 Stirn | i Weisht Loss
Q% Not Tesred | 30 meke: 0.2% (davd)
4
HOHC) o SAME (MIC) | SATsoviMICT | PSABAME (MIC) | PSAE/Tsoy (MIC)
& 53.0+21uvwml | 162+ 3.8 npmi Neg i Neg
86
BE/ME (MIC) | EBFTsoyMIC) | Eeol/MH (MIC! | Ecoli/Tsoy (MIC)
77 agiml i 25 ughml I Neg ! 249 ugimi -
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79 uml 75 un/ml 82 ug/ml 87 umi5 10 70 FAS C) 14C (JCs) XTT (IC)
Cr. Violet QC Neg 22.6 ce/ml 26.8 + 0.6 uml 38.6 u/ml 0 CPT | Stim
Weight Loss () Not Tested Not Tested .,(CHz)s SAIMH MIIC)
SA7Tsoy(MIC) PSAEMIH (MIC) PSAE/Tsoy MO HaC O 88 u ml 62 ug/mi
Neg Nee 64 EF/MII (Nil C EF/?soy(MIC) Ecoli/MH (MIC) Ecoll/Tsov (MIC
102 ue/ml 147 u ml Ne Neg PAS (IC 14C (ICs" XTT' (ICs Cr. Violet (IC
Neg Ne >80 u /ml >50 u /ml CPT I Stirs Weight Loss H Not Tested
60me/k: 1.6% (day 2) 61-281 Me OH SA/MH (MIC) SATsoV(MIC)

—PSAE/MH-(MIG)-RSA

(IVilC) EFfl'sov(MIC) E
299 ug/mt FAS JCL L

61.31- 3.9 Um1520.9 |

FraoydC) 7 velml-67 gt tleahieq 22 ERfyllte
-COIR Wit MTC] ECQUATSGY (N 1CE. gbzwl "Ned¥es/m

ot test
>SA/NM- (MIC)

Ol 1€
SAITSoV(MIC) PS AE/MH MIC)
SAME (MIC) SA/Tsov(MIC) PSAE/ME (MIC) | PSAR/Tsov (MIC}
53,1 +0.5 ug/ml 12.0+ 0.5 up/mi Neg Neg
&7 EF/MH MC) EFTsoy(MIC) Ecoli/MH (MIC) | EeolifTsov (MIC)
66 ng/mi 21 pgfml HNeg | Neg
FAS (iCqi | M (10 | XTT (ICa) Cr. Violet (ICg)
Neg [ 123500 uyml | 12.5+07ugml B4 nofml
o) o CPTIStm | Weight Loss !
() Not Tested | 60 mafke: 8.2% (dayZ) |
5 :
(0l ; i/ CHg SA/ME (MIC) | SA/Tsoy(MIC) | PSAEMH (MIC) | PSAE/Tsoy (MIC) |
H:C OH 3Augml | L4 ugml | Neg Neg
68 EFAVEMIC) [ BFTsoviMIC) Feol/ME (MIC) | Fooli/Tsov (MIC)
2.5 ug/ml i 2.0 ugfmi Neg 177 upiml
FAS (iCq) e NTT (104 Cr. Vioiet (ICs)
410 14.7 ug/ml 18.4 + 2.7 ug/ml 453 ngiml
O o CFT 1 Stim Weight Loss i
M Not Tested Not Tesied |
8 |
(HQC)B\/}——( SAMHE (MIC) | SA/TsovMIC) PSAE/MHE (MIC: | PSAR/Tsoy (MIT)
Hal 54 ugfml E 65 ug/ml Neg i Neg
85 BEME (MIC) | BEF/Tsoy(MIC) | Bcol/MH(MIC) | Eeoli/Tsoy (MIC)
Not Tegted | - Mot Tested i Not Tesred | Mot Tested
FAS (0Cay | 0 (ICa) I XTT{Cqg | Cr Vielet(ICg)
Not Tested | Not Tested i Not Tested | Not Tested
9
() M CPTiStm | Weight Loss i
. \/SL..</ OMe Not Tested ] Not Tested !
At s =
HaC  OH SAMHE(MICY | SA/ Tsov(MID) PSAEME (MIC | BSAR Tsov (MIC)
Nat Tested i 23 ugfml Neg | Neg
70
EFME (MIC) | ER/TsoviMIC) | Feol/MHE (MICY | Ecoli/Tsoy (MIC)
Mot Tested | Not Tested { ot Tested Not Tested
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83 u/ml 129 ag/mi Neg Neg 38 EF/MFI (MIC) i EF/Tsov(MICI EColi/MH
(MIC Ecoli~sov (MIC) 170 ug/ml 189 u m1. Neg Neg FAS (IC,,), 140 (IC4)
XTT QC4) Cr. Violet QC 2.8 ug/mi 21.7 u/mil 21.0 2.9 uJml 23.2 uviml
OH CPT | Sum Weight Loss Not Tested 30 m,,: 0.2% (dav2) H33(H2C)1
CH_ OH SAMIi (NIIC) SA/Tsoy(MIC) PSAE/iYH (MIC PSAE/T_eov QolICI
53.0 :r 2.1 ugiml 16.2 3.8 u ml Ne g Nea 66 EFMII3 (Mid) EP/TsoyMIIC) |
Ecoh/MH (NBC Ecoli/Tsov (MIC) 77 utdml | 25 ug/ml i New 249 u ail 5 10
71 FAS C 14C QC) XTT GC Cr. Violet QC) 3. 3 u ml 17 6 u mI 23.9+2.4

:\g rHI 105 4y ml -0k

CPTl -
. ) ,_,Cr leet (ICa)
H3C(H20)7 OH3 OH smw{;éﬁm y N
(MIC 53.1+0.5u/ml 1.0+0.S u /rru Ne Ne 67 EFMPrL (MIC) EE/Tsn
(MIC) (E,CO| ME (MIC) HESO > 1 ested _
0 14C (I TP QC) Cr.Vviolet QT ) Neg 1Z. T+ 0. T UEMI 125+ 0.7 U1ml
Aﬂﬁﬁ OL@DT | StiBAMASIRT | hs8ATsovMIC PSAB/MH O4IC) | PSAE Tsoy (VIC)
N—< 32 ug/oit 39 up/mi Neg Neg
moH EF/MH (MIC) | EF/Tsov(MIC) .| Ecoly/MH (MIC) | Beoli/Tsow (MICT
60 ug/ml ! 04 ng/mi Neg HNeg
FAS (ICq) | BC (1C ) XTT (1Cen) Cr, Violet {iCa)
Neg 16,4 ng/mi 26.4 + po/ml (M) 26.3 ng/ml
0 t 21.3 ug/ml (OV)
S : CPT I Btim Weight Loss
J/ b P ) Not Tested 60 mgfier: 6.3% {dav 4)
P
Cebo < 7
FOHCY Meo/\Tg m SAMILOMIC) | Sa/Tsoy(MIC) | PSAR/ME (MIC) | PEAE/ Teoy (MIC)
- _ Wot Tested Not Tested Wot Tested Mot Tested
EF/MHE (MIC) EFTsoy(MIC) | Hool/MH (MIC) | EcoliTsoy (MIC)
MNot Tested Nat Tesied { Not Tested Not Tegted
FAS (ICs) BT (G XTT (1Cx) Cr. Violet (1Cq)
Nep 11.5 ug/mi 253 + ug/mi (M) 28.7 ug/ml
O 16.0 ue/ml (V)
S% CPTIStm | Weight Loss
/ 0 " e
)\_\ n ),\ Not Tested ! 60 mefig: 5.9% (day 4)
HClHCl e 07 YN
5 f SAME (MIC) S AMTsoy(MIC) PSAE/MH (MIC) | PSAR/Tsov (MIC
73 Mot Testad Not Tested Mot Tested Not Tested
EF/ME (MIC) | ERTsovMICY | Tcol/MH (MIC) | Beoli/Tsoy (MIC)
Not Tested ! ot Tested | Not Tested | Not Tested
FAS (ICs) U0 (IC) XTT (1Cs) Cr. Vioket (1Cs)
Neg 10.5 + 2.6 ughml 6.7 + ugml (M) <5 ug/ml
O 2.8 worml (OV)
55 CPT I Stimn ; Weight Loss
| H Not Tested i 80 mafieer 1.4% (day 2)
oy et ™ ()
F0H SAME(MIC, | SAMTeoy(MIC) | DSAE/MH (MIC) | PSAE/Tsov (MIC)
74 Naot Tested | ot Tested | Not Tested ot Tested
SRMEMIC) | EPfisoviMIC) | BeolMH (MIC) | Beoli/Tsav (MIG) |
Not Tested Not Tested Mot Tested Not Tested |
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(t) NotTested { 60 mg/k : 8.2"/ode 2) (H3C)s / CH3 SA/MH(MIC) SA/Tsa
(M1C) PSAE/MEI (MICI PSAE/Tso ~(MICI H3C OH 3.4u 'ml 1Au /ml Nee
Ne 66 SF/MR (MIO EF/Tsov(M1C Ecoli/MH MC) Ecoli/Tsov (MSC) 2.5
UR/nl 2.0 a /ml Nee 17 vg/ml FAS (ICa) 14C (IC) XTT (IC,) Or. Violet QC
41.0 14.7u' 18.4+2.7 ue/ml 1 45.3u ml 0 0 CPT 15dm Weight Loss Not
Tested Not Tested 5 ~"\'(HZC)6 z CF3 SA/MA (MIC) SA/Tsov(MIC)
PSAE/MH Cl MIIPSAE/Tsov (MICI H3C OH 54 ag/nl 65 natal NeQ Ne 69
EF/ME (MIC) | EF/Tsov C) Egoli/MH (MIC Ecoli/Tsov (MIC) Not Tested |
Not Tested Not Tested | Not Tested FAS (IC) 14C QCs XTT QCs 1 Cr.

\iolat-G.)-Not. Taoactad

ot-Jaoct

oM
™

tTnh'I-r\nl T Y £ AW

LI

VTUTCT \J.\.I 7 I\I\.JL |l wzejaev | I‘F’AS {ﬁoseu NYOT EE? tc:lf Hc\ﬁl U 'yCEC V\.rt(-lc }
CPTI Stim Weight Lo%‘S‘ﬁ@ﬁl’e‘N%f‘l’BEh I INOT |ﬁ&£@.ﬂug(rsh%'|m 6- /%ﬁi@mmm

OH SA/M2 (MIC) { S /an\/'gl\/l’lf‘\ PSAE/MH.IC) PSAE/Tsov (MIC) Not
N t
Te'ste'd ml hee Neg—ﬁt%é%?m‘“ WHE+EH '°‘6¥£ﬁ‘g}{k!’
{:ficQh/FsQ WW Tested Not ested NGt Tested Not Tested 5 1072
G SAME (MIC) SATsov{MIC) PRABME (MIC) | PSAE/Tsov (MIC)
75 Not Tested Not Tested Not Tested Not Tested
BE/ME (MIC) | BF/Tsoy(MIC) Beoli/MHE (MIC) | Eeoli/Tsoy (MIZ) |
Not Tested | ot Tested Not Tested i Not Tested !
FAS (iCo | "C{Ce XTT (Ca G2, Vioie: (i
o] Neg Neg (stimn) 20.2 +ug/ml (M) 9.5 ug/ml
27.8 ng/mi (OV)
g ) CPT I Stim Weight Loss
Not Tested 60 rag/lee 5.2% {day 33
\
HoCHCl ™ e 07 Y
v SAME (MICH SATsov(MIC) PSARMH (MIC) | PRAEMsoy (MIC) |
Not Tested Not Tested Not Tested { Not Tested
76
BE/MH (MIC) EF/TsoviMIC) | BeoldMH MIC | BeoliTsoy (VIS |
Not Tested Not Tested ! Not Tested Not Tested !
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'FAS (IC, 4c (IC,) XTT C Cr. Violet IC 80.6 u ml 23.1+ 13.2 uelml 459 +

25.9u rtil 22.5 u /ml 0 OPTI Stim Weight Loss (=) S Not Tested Not
Tested ~(HzC)s / O SAllvIH (MIC) SA/Tso MIC) PSAE/MII MIC)
PS.AEITsov (Mid H30 O N~ 32 u /ml 39 um/ml Ne Neg 71 . EF/MH (MIC)
EcolilMH (MIC) Ecoli'Tsoy (lvid) 60 u ml 64 u mi Neg Ne FAS C) 14C
(IC) :TT (ICs) CL. Violet QG ) Nee 16.4 ug/nl 26.4+u inl.(M 26.3 u/m1 0
213 uml (OV) S CPT | Sdm Weight Loss H O Not Tested 60 m:6.3%(dav4
oP oh MeO~ ~ H 1 J SA1MI-I MG) SNTsov(MTC) FSAE/Svff-l MC)
PSAE/Tsoy (MIC) Not Tested Not Tested Not Tested Not Tested 72
EF/MIi (MIC) F EF/Tso (iyfC) * Ecoli/MH (MIC) Ecoli/Tsay (Mid) Not
TPésttgNot Tested | Not Tested Not Tested PAS (IC.) 14C ICs) XTT
QCG) Cr. Violet (IC) Net 11.5 ug/mi 25.3 + ug/ml Ml | 28.7 u ml 16.0
ug/ml (OV) S CPT'I Stim Weight Loss H 1 Not Tested 60 mJkg: 5.90/ (day

), 1H %%M@M 4/Mli MIC) SA/Ts0 (MIC) PSAE/MH (MIC
éAE Tsoy MC)

wherein:
R'=H |
R?= -OH, -ORS, -OCECOR’, -OCH,C(ORER’, -OC(OIR?, ~OC(CYORS, -OC(OMNHNE-R

cloalkyl,

or POC{O)NRSRG, where R® and R® are each independem‘ly H, C;-Cyy alkyl, cycloa

alkenyl, alkynyl, aryl,
arylalkyl, or alkyleryl, and where R® and R® can optlonaiiy contam halogen atoms;

R apd R*, the same or different from each other, &re Ci-Cap alkyl, cycloalkyl, alkenyi, aryl,
aylalil, or alicylary’s | '
with the proviso that when R? is OFL, -OCH, or -06(0)033 and Ry is —CHs, then Ry isnot —
CEH,CH,OH, -;?Hz-(CqHs}, or — CH=CH-CH, and
and the ﬁxﬁmprovisb that when B is —CH( CeHs), then B4 1s not —CH gr—CBzCH3.-
é.. | Acom;;omdmr&mgwczm 1, wherein R is H, Ci-Cyo alkyl, cycloalkyl, =
alkenyl, axyl, arylaliyl, or alicylaryl | |
3 Aoompqmdaccerdxn,toclahnz,whﬂrﬁnRsisH,orCrCm alicyl.
4. A compound according to claim 1,wh=r@inRsandR‘mc§chindspfzndmﬂy H,

-G sl cysloalicy, lkenyl, aryl, arytalky, or alkylarsL
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73 Not Tested F Not Tested Not Tested Not Tested EF/MH (MIC) EP/Tso
[IC Ecoli,MH (MIC) | Ecoli/Tsov (MIC) Not Tested Not Tested Not Tested

Not Tested FAS (IC,, 14C (IC) XTT (ICs) | Cr, Violet (IC ) Neg 10.5+2.6u" "~~~

/ml 6.7+u ml(M) <5ug/ml C 8.8 ug/ml (OV ) CPT | Stim Weight Loss H Not
Tested 60 maAcg: 1.4"/ (day 2) o H) ~ Ol SAME (MIC) SA/Tsoy0vfIC)
PSAE/MFI (MIC) PSAE/Teov C) 74 Not Tested Not Tested Not Tested
Not Tested EF/MI? MC) EF/Tsoy(MId Ecoli/1vill (MIC) Ecoli/Tsoy (MIC
Not Tested Not Tested Not Tested Not Tested H 5 73 FAS QC.) "C aC)
XTT QC Cr. Violetac m) M,: 9.2 2.2 ugJml (M) 9.0 u ml 0 CPWei ht Loss
/ Me Not 60 me/k : 1.5"/ (da H3C(H2C)~ 3 Me 0" f' C SAME PSAEMIE
(MIC) PSAE/Tsov (MI 75 NoNot Tested Not Tested EF/MEcoli/MH (MIC)
Ecali/Tsov C Not Te &g_glgg; JestedhetiTedtad Not FestetrmAsiré"C
(IC §<TT ( ) 0 Ne Ne” (sti- n) 29. +u 'ml (M) 9,5 o Iml

or C1-Cro alioyl
according to claim 1, wherein, Riis-Hor —CH:;.

whersin R? is -nCe-Ce 2yl

compound is selected from the

6. A compound

) - -
. A compound acCOrimg to chaim 1,

s A compound according fo claim 1, whcmhl the
group consisting of

| @ jY
A 7 o R CH;,:’“ ‘CH-“

-:C .

. * o!
o) 1 T ) H )
ed
= — - ot f{CH-Z)q _,JH.&-' H;,('i Ooth
Sy ;-CHQOH L . H:;f.; 0,.; .
5 3 B & {Kf,n &)\i\(ﬁ
N e o
- e OCH ) _ , | ) ,
: > s ooy 5
oW # =) W \ﬁ,
M,Ct}\j& J @quﬁﬁ/ L0 ; . Ak
TR T, e I, - Fos O\
*
T H
o
S Fl - Fat Wom - _H':é Dtﬂu’ HG "Wc’iﬁu’
C,’.\"QiA: 6 H 0. ) o
’ o &) H
- g 7 ‘ om H\,\
G H;é D’),OH - H’é“WOH’ ' H:;U'-WOH, ) ‘ \.
- o T o o
O O
f a A H ) bou
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527.8 ulml (C1V) CPT I Stun Weight Loss Not Tested 60 me/ke: 5.2%
(day 3) H3C(H,Ch Me C ~~ ~7 SA/MH (MIC) SA/Tso MHC PSAB/ME
(MIC) PSAE/Tso i (ME Not Tested Not Tested Not Tested Not Tested 76
EF/MH 1C) EF/TsovMHC) Ecoli/MH (MIC) Ecoli/Tsov MC) Not Tested Not
Tested Not Tested Not Tested 74 We claim: -I. A compound of formula: O
Rl R4 13% 5 Z wherein: Rt=H R'_-OIL -ORS5, - 2C(O)R5, -OCH2C(O)?
5, -OC(0)R5, -MO)ORS5, -OC(O)N.HNH Ry, or --CC(O)NRSR6, where R5
and R 6 are each independently H, CI-C20 aliyl, CyCloal yl, alkenyl,
=alkynyl, aryl, 10 arylalkyL or alkylaryl, and where R5 and R6 can optionally
contain halogen atoms; R3 and R4, the same or difrerent from each
other, ace Cc-C20 alkyl, cycloalyl, alkenyl, aryl, alylalkyd, or alkylaryl; with
the prowiso that when R2 |s- H, -OC'H3, o[;O0C(O)CF3 and R3 igr-
the‘ﬁﬁ@ﬁt CH2C120H Hg(CIH5), oL CRL{G > and 15 an
) S,Q that wHeR' s—’LQUr( CsH cr’rsét?CRB or CPWC‘§K’

; Jﬁ
Sk,

3

9. A compound of fonmula I

Q

wherem .
RS = Cy-Cyo aliyl, cyoloalkyl, alkenyl, alkynyl, aryl, arylalyl, or alkytaryl, -CHR"OR™,
-cd(O)R"’, _COMRIRM | -CHLC(OR, or —CEL,C(O)NER', where R md R are
10 each independently H, Ci-Cio alloyl, cycloaliyl, alke;xyl, alieynyl, aryl, arylalicyl, or
aikymri, optionally coniaining halogen atoms, but RE is not di-, tri-, or tetra-alkyl
substituted phenyl, | |
R’ = -OH, -OR"Y, -OCHZC(O)R“, _OCH,C(ONER?, -OC(OIRY, -0C(0)OR", OC(ONENE-R
or -OC(OYNRRY, where I{n and RY are each independently H, C-Cay alicyl, cycloaliyl,
15 alkenyl, aryl, arylalkyl, or alkylaryl, and where R and RP can optionally contain halogen
atoms; |

R® and R®, the same or different from each other, are C-Cao alkyl, cycioaﬂ:yl, alkenyl, aryl,

aryialkyl, or alkylaryl, '

77



2. A compound according to claim 1, wherein RS is H, CI-Cto alkyl,
cycloalkyl, " ~. u}'y mY',, a, ytaik,y |, or an,ik yyl...ya .r 3. A compound
according to claim 2, vthe ein RS is H, or CI-Cio Mk)& 4. A compound
according to claim 1, wherel R3 and R4 are each indcpcndmtly H, 20
C1-Cio alkyl, cycloalkyl, alkenyl, aryl, arylaltyl, or alkylaryL 75 5. A
compo(md according to claim 4, wherein R3 and R are each

independently E; or Cr-Cro ab~yl 6. A compound according to claim 1,
wherein, R3'is 41. or -CFF3. 7. A compound. according t o claim 1, whoa

R 4 is -e-6-CE a L 8."A compound according to claim 1, wherein the ,
compound is sele¢ted from the 5 group consisting of H 11/I\\ Qij Otio O

H_t TRA&%% %?%%SAK}%& i~ baHs OH FyG OH RIC 4 (x) ~/N (1i
when RE is ethiyl, if R® and R arc not the same, thén R® or R are not ethyl, —CH;COOH, -
CHoC(O)NE, -CH{CeHs), but R® and R’ can be the same, even if R is cthyl,
" o | ‘
when R® isphmyi, and R is ~OH, R® and R? cammot simultzneously be ~CH; and
-prbpwyl, and

when R® is phenyl, R® and R cannot simultaneousty be ~CHj or -CHz-(CeHy).

10. A compound according to claim 9, wherein RV is (y-Cho alicyl, cycloalkyl,
alicemyl, aryl, arylalicyl, or allyiay

11. A compound according to claim 9, whierein R is —H or —CH.

12. A compound according to claim 9, wherein R’ is ~nCq-Cy alkyl

13. A compound accommg to claim 9, wherein the compound is selected from the

group consisting of

mﬂvmﬁfmﬁi
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20

| VC ocb 4H 1+1 N Wi(t) H (t) H Ana, N+~ g, HsG~% > OH tl)HHC
OIDu. H30 ~~0S~ \R' _}JQ~X00>pO O-0%c,0OHaun>0~W760
0-~0.10w0 a)fit) Qr~oii'c iIS,Crv-vand.~R 9. Acompound of
formulaH: Rs SRR8R7 5

14, A compound of formuta I

Wh&rein- |

RM =-C(O)R", where R** is H, é,-cm allcyl, cycloallcyl, alkenyl, aryl, arylalkyl, or alkylaryl,
optiona}:lf containing halogen atoms.

RY = .OH, -ORY, -OCH,C(OR”, -OCH,C(O)NFIR Y, wOC(O)R‘_’, -OC(O)ORY,
-OC(G)NM-RW, or -OC(OYNRR?, where R*® and R*® are each independentiy H, Ci-
Coo aliyl, oycloatkyl, NK&R}?E., a,fyi, arylalicyl, or alkyiaryl, and where RY and R*® can each
optionally contain halogen atoms;

R and RY, the same or different from each other, are C;-Czo alkyl, eycloalkyl, alkenyl, aryl;
arylally, or allcylary, :

with the foﬁowﬁng provisos:
- when R" is ~C(0)CHj, and R' and R are not identical, then either R'® or R'” are not

are not geranyl, pﬁﬂuorobcnz.yi, cinnamyl, farnesyl, methyl, or -CHy(Cells), and

- when R™ is —~C(O)CeHs, then either R or RY7 are not are not methyl.

i5, A compound according o clalm 14, wherein the compommd is selecied fom the
group consisting of:
o] .
) {£) :
(e /T 0 fooch
! = ok = - o
HaC , and S :
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20

wherein R6 = CrC2o alkyl, cycloalkyl, alkenyl, alkenyl, aryl, arylalkyl, or
alkylaryl, -CHR'00OR"-CO(O)R10, -C(O)NR1ORI t , -CH2C(O)R10, or
-CH2C(0O)I4H R10, where RiD and Rt 1 are 10 each independently H,
CI-CIO alkyl, cycloallyl, alkenyl, alkenyl, aryl, arylalkyl, or alkylaryl,

- optionally containing halogen atoms, but e is not di-,.tri-, or tetra-alkyl

.Substituted phenyl, R7 = -OH, -OR'2,-OCH2C(O)Ri2 -OCH2C(O)NHR12,

-OC(O)R1z, -OC(O)OR120C(O)NH NNH-R or OC(O)NR22R13 where

Rig and'R33 are each independently H, C1-C20 alkyl, cycloalkyl, 15

alkenyl, aryl, arylaikyl, or alkylaryl, and where R32 and R13 can optionally -

contain halogen atoms; R$ and R9, the same or different from each

other, are CI-C20 alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, 77 -
RIBHGRYhA @Hﬁa

with thi.foll virgnprevisgSomprstHiFG SIS K ‘
same,; then R$ or R9 are not ethyl, -CH2COOH, - CHZC(O)NH.,

W‘(@@F@S&‘%WR$ and R9 can be the same, even if R' is ethyl, and
when R6 is phenyl, and R7 is -OH, RE and R9 cannot simultaneously be
-CEI3 and -propenyl, and when R6 isgphenyl, R and R9 cannot
simultaneously be --CH3 or -CH (C&Hs). #48. A compound according to
claim 9, wherein R.10 is C1-C10 alkyl, gyeloalkyl, alkenyl, aryl, arylalkyl,
or alkylaryL 11. A compound acddrdi claim 9, wherein R$ is -H or
-CH3. 12. A compound according to claim 9, wherein R9 is -nC6-C$ alkyl.
13. A compound according to claim 9gywherein the compound is selected
from the group consisting of O W -..k;egav!= A awe OH "i vmc oN

wherein:

=H, C;-Cao alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or allylaryl, -CH,OR%, -C(OR®, |

-CO(O)R , ~=C{OYNR¥R —CH:C(O)RK or —CHZC(O)Nmﬁ where RZ and R?6 are
each mdepundenﬂyﬁ, Cy~Cho alkyl, cycioaﬁiyl, alkcenyl, aryl, arylalkyi, or.alkylaryl,
optionally containing one-or more halogen atoms.

RZ = _OHL -ORY, -OCHC(OR™, -OCH,C(ONERY, -OC(OIR?, -OC(O)OR7,
OC(O)M-R”, or -OC(OYNRTR™, where R and B are cach independentlyH, C;-
Cag allcyl, cyéloalkyi, alkeenyl, arvl, arylalicyl, or alkylaryl, and where ®F and R*® can each
optionally contain balogen atoms;

R? and B%, ’;he same of d:ﬁerent from each other, are C;-Cyp alkyl, é}fcioalk)d, alkenyl, aryl,

arylalkyl, or alkylaryl
7. A ﬁharmaccmticai composition according to claim 16, wherein the compound is

seisgied fom the sroub c.m]s]ﬁ*-mﬁ

o o o ’
\
N OH 2y = s = =
HG , = \ = 'CH:,OH , CH:PH
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and 78 14. A compound of formula lll. O Rio R17S, Rte R15 5 ffi
wherein R14 =-C(O)R18, where R10 is H, C1-C10 alkyl, cycloalkyl,
alkenyl, aryl, arylalkyl, or alkylaryl, 10 optionally containing halogen
atoms. R15 = -og -OR19, -OCH2C(0O)R19, -OCH2C(O)NHR19,
-OC(O)Rt9, -(DC(O)OR19, -OC(O)NHNH-R19 or -OC(O)NR9R2, where
R19 and R20 are each independentiyH, C1- f ary ahd R20 Can each C20
'cica k'l, aik y~ dryl>la.' sI> or-1!- f> and :..ere R19 "ial-7" optionally
contain halogen atoms; 15 R76 and Ri7, the same or different from each
other, are C -C20 alkyl, cycloalkyl, aikenyl, aryl, arylallryl, or alkylaryl, with
the following provisos: when R74 is -C(O)CH3, and R16 and R17 are not
identical, then either Rt6 or Rt7 are not are not geranyl, p-fluorobenzyl,
cinnamyl, farnesyl, methyl, or -M2-(C6Hs), and 20 when Rt4 is

C(O)e6# n either R16 8 re not are nét 15. A @ -
com rding to ctdtf e vr..a me@ny, Ee group‘”ﬂ’)ﬂ%c o
conS|st|ng°Hff) 00 ~ ~Mzcb~, |’>t fc:PG WG OH '
) ) H o 5 {{%,H _ ) E(,(l??,n
A : : B Tt AHChen A
e ooy : K/fl\)ir ' WWOEI 4$ '
) | ch OOH, . 6 3 "0
O
5 H :}\ﬁ,ﬂ ) B & H
- Al : f ,»(Hzchxﬁ
HyC %’ e U_\’\,c:, ,—(FEC s o
, g 1 i
{ H &) H H
5
) 4 Hﬁh\ﬁr
O\ HeG O’}'D’B" FoC 0’),
a ’ T o
Q
ot M q)j\/ & ij
(PG e KJ\)—( e
HC O,)/OH L WOH WDH HaC C/},r
- T - )
® H %H 2] " e ;&) H
A A2
£ H S
T H& 2 H
Wﬁ"m’ o’g"‘v ’ 5 4 > e oa)f’“‘
4 (8}
o] [
) ) &) &)
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H;,C OH , and Hoc OH 79 16, A pharmaceutical composition comprising a
phamaceurtical diluent and a compound of formulaN: 0 R21 SiR24 5
sc herein: 10 R21 = H, C1-C20 alkyl, cycloalkyl, alkenyl, aryl, a ylalkyl, or
alkylaryl, -CH20e, -C(O)Ru, -CO(O)Ru, -C(O)NR2wR26 -CH2C(O)R2 ,
or -CH2C(O)NHR25, where RR' and R215 are each independently H,
C1-C10 alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or.alkylaryl, optionally
containing one or more halogen atoms. R 2 = -OH, -OR27,
-OCH2C(O)RL7, _OCH2C(O)NHR 7, -OC(O)R27, OC(O)OR21, 15
OC(ONHNkpREEontQICHmpMRRE R28pine repRaendidbiilare ssich
independentlyFl, C1- C alkyl, cycloalkyl, alkenyt, aryl; arylalkyl, or
cepaAERg PidprrtinEre e and Res can each optionally contain halogen

atom R23 and R24, the same Qr different from each other,. re Cu CZo
alkyl, cycloﬁéﬂfxy mafl%e:“nhy SRPSRTARIEEFREA R n;‘?ﬁaﬁﬁn??‘l

AcERticAH.gpmposition according to claim 16, wherein the compound
is “selected from the P .uh consisting of 0 0 0 137 (t) (t) H () di OH OH c~

80 O £0.(t} A pharmaceutical composition comprising a phamaceurtical diluent and a

compound of formauia L
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IHO)Ac @) H{t}t \ (e --ftk{CFF~s/~MzCle |~ C3CIt) I IKIHp (t} ,J° H
{tt HHat o~"b\}', HaC, ~"~OFi P(aC 4 yc OCth6Ne.o O () H (t) H (t} Fi
ffyH (3) Htt) HH H,C 0~~, H3C 0-\ _DIBU.C Y O\O .,tkau000 HH
-(9)\\ryH .fHzC ~IHZC1+ \ - ~fPh h+3G 0-\ Il OH, Hm H3COH H30 O 00
WH(XPHWH/(t) HHaC ~-as~C6tiAe H,ac O~\-n~/hh}f HiC O'er-I~~m
~Ca~K ~Qab90!'I/X O~p H,Cto oeVhCOH,Caa~ OxQAIl 01
. CHa3COH.rR14,00H ,aa H.3C OH Fiat O3C OH and H,0 OH

21. The use of & compound in the manufacture of a medicament 1o induce weight loss, where

the compound is of formula IV,

22, The use of a compound as set forth in claim 21, where the medicament is suitable for

administration 1o a homan, -

23, The use of 2 compound zs set forth in claim 21, where the medicament is suitable for

administration to an animal.

24, The use of 2 compound as sst forth in claim 22 where the compound is selected from the

group consisting of!

25. The use of 2 compound 25 set forth in claim 23, where the compound is selected from the

grovp consisting off




81 18. , A,ghannacenfical composition comprising a phamaceuufical
diluent and a compound of formula L 19. A pharmaceutical composition
comprising a phamaceuatical diluent and a compound of formula IL 20. A
pharmaceutical composition comprising a phamaceu tical diluent and a
compwand offoum’uia . 82 21. The use of a compound in the manufacture
of a medicament to induce weight loss, where the compound is of formula
IV. 22. The use of a compound as set forth in claim 21, where the
medicament is suitable for administration to a human. 23. The use of a
compound as set forth in claim 21, where the medicament is suitable for .

2BdminRLHAGH t6FPEAHIMAIC ETHE TG St aeorBBth( 48 58T fri™ ™

claim 2 .wi}efr'e t gf&)mpound is selected from the group consisting of: O
‘YU UN S H™M(cH:k * ' CH3 OH cx off 25. The use of a compound as
set forth in claim 23, where the compound is selected from the group
consisting of. UH H."",--(cHxk _ CH3 OH p OH 83 26, The use of a

gompaund in the manufacture,of i medicament t teatcanerwhiererthe

administration to & human.

28 The use of a compound as set Torth in claim 26, where the medicament is suitable for

_administration to an animal,

20, The use of a compound as set forth in claim 27, where the compound is selectsd from the

‘group consisting of:

30.  The use of a compound as set forth in claim 28, where the compound is sglected from the

group consisting of:
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compound is of formula N. 27_ The use of a compound as set forth in
claim 26, where the medicament is suitable for administration to a human.
28. The use of a compound as set forth in claim 26, where the
medicament is suitable for administration to an animal. 29. The use of a
compound as set forth in claim 27, where the compound is selected from
the group consistingof: UoUitU 5~H S H PK~ eH, ocH, | H30 % o fi
eeHsN CH O~ \~Clip.G' 30 Thp use of a compound as set forth in

i claim 28, whé re the coanourl is splected from th grg,up chnsi stlng of 84

/\‘/\/\

31.  The use of a compound in the manufacture of a medicarnent to stimutate CPT-1, where

the compound is of formula IV.

32, - The use of a compound as set forth in claim 31, where the medicament is suitable for

administration fo a human.

33, The use of a compound as set forth in clatm 31, where the medicament is suitable for

admuimsiration to an animal.

34, The use of a cormpound as set forth in claim 32, where the compound is selected from the

group consisting of:

les]
o




31. The use of a compound in the manufacture of a medicament to
stimulate CPT-I, where the compound is of formula IV. 32. - The use of a
compound as set forth in claim 31, where the medicament is suitable for
administration to a human. 33. The use of a compound as set forth in
claim 31, where the medicament is suitable for administration to an

- animal. 34. The use of a compound as set forth in claim 32, where the

i compound Is sel%scted from the group donsisiing of: R50 ©QH, off an d
OH,, 0 0=0°1 35! The use of a compoupd as set forttin cl 33, where

the compound i ectedfrom the group consisting of: o% , OH ,

and OR, £, Oct38( The use of a compound in the manufaetufe of %

medlcament tcz,lphl it neurope&;gple -Y, where the co compousmd |é>

IV. 37. The use of a compound as set forth in claim 36, where the

medicament 1S suitablé for administration 10 a human. 38. The use of a
compound as set forth in claim 36, where the medicament is suitable for
administration to an animal 86 39. The use of a compound in the
manufacture of a medicament to inhibit fatty acid synthase activity, where
the compound is of formula N. 40. The use of a compound as set forth in

clalm 39 where the medicament is suitable for administration to a hum%. )
. Theuse of a compound as set forth in clam 33, where the compound 15 selected irom the

group consisting of!

o] o]
- L - L
3 M/ 8 7
A » )1\
e (CHasg
Ths B

Hy  OH , and

Hin

9]

36.  The use of 2 compound in the manufacture of 2 medicament to inhibit neuropeptide-Y,

where the compound is of formula IV,

37 The use of a compound as set forth in claim 36, where the medicament is suitable for

administration {0 2 human.

38. The use of a compound as set forth in claim 36, where the medicament is-suitable for

administration to an apimal.
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41. The use of a compound as set forth in claim 39, where the
medicament is suitable for administration to an animal. 42. The use of a
compound in the manufacture of a medicament to inhibit growth of
invasive microbial cells in humans or animals, where the compound is of
formula N. 43. The use of a compound as set forth in claim 42, where the
medicament is suitable for . administration to a human 44. The use of a
compound as set forth in claim 42, where the medicament is suitable, for
Haministraton! fo SRRINIH ) S TREGRE 6f & BEHTEBGRT BECBrHIAG g5t Sythase
claim 43, where the co PO dis sﬁ&cted;from the group consisting of, O

B0 BT %?‘BPPF?IEEI #E?Fﬂ}k‘&? " ~~(CHZ ¢ CH, OHS OH ( CHz OH
and OF{~ OH 87 46. The use of a compound according to claim 44,
where the compound is selected from the group consisting of: O O o OH
1 H UTKE ke G cehhoartd €Ha @ inahtinctd av®t 4¢. edompounditafle for

2@5@&&@1&?&' humar.

471. The use of a compound as set forth in claim 39, where the medicament is sultable for

administration to an animal.

42, Theuse of 2 compound in the mannfacture of 2 medicament to inhibit growth of invasive

microbial cells in humans or animals, where the compound is of formuia IV,

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

administration o a hurman,

44, The use of a compound as set forth in claim 42, where the medicament s sujtable {or

administration to an animal.

45.  Theuse of a compound according to ciaim 43, where the commpound s selected from the

group consisting of:
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5/111 N((( H48. A pharmaceutical composition comprising a
pharmaceutical diluent and the compound of claim 47. 49; The use of a
compound in the 'mane cture of a medicament to treat cancer where the
compound is as set forth in claim 47. 50, A compound of formula: 88 0 |-
SH N OyHO0O 51, A pharmaceutical composition comprising a
pharmaceutical diluent and the compound of claim 50. 52, The use of a
compound in the manufacture of a medicament to treat cancer where the
compound is as set forth in claim 50. 53. A compound of formula: 0 1 5
JOHIC OHCH3 O54, A pharmaceutlcal composmon comprising a

_ pharmaceutical diluent and

44. The use of & compound according to claim 44, where the compound is selected from the

group consisting of:

47, A compound of formula:
0
Ci
5 /\/
/ 1 g‘i
|
| _ N
o ‘ N
H
o
48, : A pharmaceutical composition comprising a pharmaceutical diluent and

& compound of clatm 47.

49 The us ompound in the mannfacture of 2 medigament to freat cancer

where the compound is as set forth in claim 47.

50, . A compound of formula:

88



the compound of claim 53. 55, The use of a compound in the manufacture
of a medicament to treat cancer where the compound is as set forth in
claim 53. 89 56, A compound according to claim 1, where: R'is H; R2 is
-OCH2C(O)NHIZ5, where R5 is Ci-Cloaryl containing a halogen atom; R3
is -CH3; R4 is -n-C-6-CE alkyl 57. A pharmaceutical composition
comprising a pharmaceutical diluent and the compound of claim 56. 58, .
the use of a .crampou d camentto eamrw. er_ 4 compound is as set
forth in claim 56. 90

Z

Irz

51, A pharmeceutical composition comprising a pharmaceutical diluent and
the compound of claim 50.
52, The use of 2 compound in the manufacture of 2 medicament to treat cancer

where the compound is as set forth in clazm 50.

53. A compound of formula:

9]
H
AN
N CH
} H e
o
54, A pharmaceutical composition comprising a pharmaceutical diluent and
the compound of claim 53,
55, ' The use of a compound in the manufacture of 2 medicament to treat cancer

where the compound is as set forth in claim 53.
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56. A compound according to claim 1, where:
RisH: | )
R is -OCH,C({ONHR?, where R’ is Cy-Chp aryl céntaiﬁing a halogen atom,
R’ is -CHy;

R is -n-Cy-Cy allyl .

57.  Apharmacentical composition comprising 2 pharmaceutical dituent and the compound of

claim 56.

=

he e of 2 cor

5B I

AR DAAVe EAALELD LA LS Wa D dadadesad DT IL

. 5 . x =
upg.e_z_ad i3 the mamufactire of & medipament to treal cancer whers the

compound is as set forth in claim 56.
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