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NOVEL COMPOUNDS, PHARMACEUTICAL COMPOSITIONS
CONTAINING SAME, AND METHODS OF USE FOR SAME

BACKGROUND OF THE INVENTION

Fatty acid synthase

Fatly agids 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
intraceliular 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

as neuiral fats.

There are four primary enzymes involved in the fatty acid synthetic pathway, fatty
acid synthase (FAS), aliynyl CoA carboxylase (ACC), makic enzyme, and citric Iyase, The
principal enzyme, FAS, catalyzes the NADPH-dependent condensation of the precursors
malonyi-CoA and aﬂcy;zyiwCoA to produce fatty acids. NADPH is a reducing agent that
geﬁe:faﬁy serves as the essential electron donor at two points 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 exampls the enzymes that produce WADPH, are also involved in fatty acid
synihesis, |

FAS has an Enzyme Commission (E.C.) Ne. 2.3.1.85 and is aiso known as faity
acid synthetase, fatly acid ligase, as well as ifs systeaﬁatic name acyl-CoAnmatonyl-Cos, C-
acyltransferase (decarboxylating, oxoacyl- and enoyl-reducing and thioester-hydrolysing). There
are seven distinct enzymes ~ or catalytic domains - invoived in the FAS catalyzed synthesis of
fattyl acida: alkynyl trangacylase, malonyl transacylase, beta-ketoacyl synthetase (condensing

enzyms), beta-ketoacyl recuctase, beta-hydroxyacyl dehydrase, encvl reductase, and thiesterase,
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(Wakil, S. T., Biochemistry, 28: 4523-4330, 1989). All seven of these enzymes together form
FAS. |
Althongh the FAS cataiyzed synthesis of fatty acids is similar in lower orgassme,
such as, for exarmple, bacterie, and in higher orga;zisms, such as, for example, mycobacterie,
yeast and hurnans, thers are some imporiant diffsrences. In bacterin, the seven enzyinatio
reactions are carried out by seven separate polypeptides that are non-associated. This is
lciassiﬁed a8 Type I FAS. In contrast, the enzymatic reactions in mycobacieria, yeast and

hmans are carried out by muliifimctional polypeptides. For example, yeast have a complex

~ composed of two separate polypeptides whereas in mycobacterium and humans, all seven

reactions are carried out by a single polypeptide. These are classified as Type IFAS.

FAS inhibitors

Variows compounds heve been shown to inhibit fatty acid synthase (FAS). FAS
irhibitors can be identifisd by the ability of a compound to inkibit the enzymatic activity of
purified FAS. FAS activity can be assayed by measvring the iﬁcmporaﬁon of _méinla’beleé |
precursor (L.e., alkynyl-CoA or malonyl-CoA) mto fatty acids or by spectrophotometrically
measuring the oxidation of NADPEL. (Dils, et al,, Methods Hnzymol,, 35 (T4-83).

Tabie 1, set forth below, lists several FAS inbibifors.



Tabiel

Renrsgentative Inhibitors OF The Borvmes OF The Fatty Acid Svnthesis Patrway

Tihihitors of Faity Acid Synthase |
1,3-dibromopropanone i cerulenin
Rliman's reagent (5,5 -dittdobis(2-nitrobenzelc phenyocerulenin

acid), DTNE)} melarsoprol
4-(2'.chiorobenzyloxy) benzyl nicotinate (KCD-  iodoacetate

232} ‘ phenylasineoxids
244 chorobenzyloxy) benzoie acid (MIT) pentostim
2{5(4-chiorophenylypentyl)oxirane-2-carboxylate  meliftin

{POTA) and 45 CoA derivative fmolactomycin

ethoxyfomic anbydride

Inbititors for clirate lyase

{-) hydronyeitrate

(R8)-S-{3,4-dicarbary-3-hy drowy-5-motyl-
ButyD-Cod

§-carboxymethyl-Coh

Inhibitors for walic enzyme

periodato-oxidized 3-ammepyridine adenine
dinucisotide phosphate

3, 5-dithiobis{2-nitrobenzoic acid)

p-hydeoxymercuribenzoats

Neethylmaletride

exatyl faiol esters such as S-oxalylghutathione

gossypol

phenyliglyoxal
23-buanedions
bromopyravate
pregnenclone
Inbibitors for alynvl Cod carboxylase

sefhoxydim

hatoxyiop and its CoA. ester

diclofop and its CoA ester

clefhodim

allowydim

triiop

clofibric acid

2,4-D mecoprop

delapon

Zuglheyl ghutarate

2-istradecanyighuterate (TDG)

2-ootylghutaric acid

¥6,02-doutyryl adenosine cyciic 3\.5-
monophosphate

N2,02-dibtyry] guanosine cyclic 3,5%
montphosphate

Cos denvative of 5-(tetredecyloxy)-2-fureic
acid (TOFA)

23,7 S-tetrachlorpdibenzo-p-diexin

. 9-decenyl-l-pentenedioic acid

decanyl-2-pentenediols asid

decanyl-1-pentenadioic acid

{Sr-ibuprofenyl-CoA

{R)-ibuprofenyl-CoA.

fimazifop and #ts Cod ester

clofop

Se(tetradecyeloxy)-2-forotc acid

bota, beta'teramethyThexadecanedioic acid

trallonydim

free or monothioester of betz, bete prime-znethyl-
sobstituted hexadecanedioic soid (MEDICA
16}

sipha-cyanco-4-lrydroxycinnamsts

S-{dbrome-2, 3-doxebuiyl-CoA

phydexymmercwibenzoate (PHMB)

N6,02-dibutyry] adenosine cyclic 3,5
mionophosphate
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Of the four enzymes in the fatty acid synthetic pathway, FAS is the preferred

target for inhibition because it acts onty within the pathway to fatty acids, while the other faree

-enzymes are implicated in other cellular fumctions. Therefore, inhibition of one of the other three

enzymes is more Hicely to affect normal cells, Of the seven enzymatic steps carried oud by FAS,
the step catalyzed by the condensi.ﬁg gnzyvme (i.e., beta-ketoacyl synthetase) and the enoyl
reductase have been the most common candidates .for inhibitors that reducs or stop fatty acid
S}mﬁes-ié. The condensing enryme of the FAS complex is well characterized in teyms of
sructure and funetion. The active site of the condensing enzyme contains a critical cysieins
thiol, which is the target of entilipidemic reagents, such as, for example, the iﬂhi’;::itar cerulenin.

Preferred inhivitors of the condensing enzyme include & wide rangs of chemical
compounds, inchiding alkylating agents, oxidents, and reagents capable of mdﬁgsmé Gisulphide
eﬁchange. The binding pocket of the enzyme prefers long chain, E, E, dienes.

In principal, a reagent containing the sidechain diene and & sroup which exhibits
reactivity with thiolate anions could be & good inhibitor of the condensing enzyme. Cerulenin
[(28, 3R)-2,3-epoxy-4-0x0-7,10 dodecadiency! amide] is an sxample!

O
PN , NHs
5 o
Cerulenin covalently binds fo fhe critical cysteine thiol group in the active site of the condensing
enzyme of fatty acid synthase, mmactivating this kev enzymatic step (Funabashi, ef al., .
Biochem., 105:751-755, 1288}, While cerulenin has been noted to possess other activities, these
sither ocour in microorganistms which may ﬁot be relevani models of human cells {e.g., inhibition

of cholesterol synthesis in fungi, Omuza (1976), Bacteriol. Rev., 40:681-697; or dirimshed RNA

synthesis in viruses, Perez, et al. (1991), FEBS, 280: 125-133), occur at a substantially higher
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drug concentrations (inhibition of viral HIV protezse at 3 -m;g,/ml, Moslling, ot al (1990), FEBS,
261:373-377) or may Bs the divect result of the inhibiﬁon of endogenous fatiy acid synthesis
{inhibitior-of antigen processing in B ymphocytes and macrophages, Falo, st al, (1987)_, I
Immumnol., 139:3918-3523). Some data suggest that cerulenin does not specifically inhibit
myristoylation of proteins {Simon, et al, J. Biol. Chem., 267:3922-3931, 1992).

Several more FAS inhibitors are disclosed in U8, Patent Application No,
(8/060,908 and its CIP filed Jan. 24, 1954, the disclosures of which are herebyy insorporated by
refevence. Included are inhibitors of fatty acid synthass, citrate Ivase, CoA carhoyviass, and
malic enzyme.

Tomoda and colieagnes (Tomoda et..al., Bioéhim, Biophvs. Act 921:305-598
1987; Omura el al, J. Autibiotics 39:1211-1218 19806) describe Triscsin C (sometimes tarmed
WS-12284%, a naturally occuming acvi-CoA synfhetase inhibitor, whick is a product of .
Streptomyces sp. SK~18%4, The chemical structurs of Triacsin C is I-hvdroxy-3-(E, K, E-2' 47"
undecatrienylidine) triazene. Triacsin C canses 50% inhibition of rat liver acyl-CoA synthetase at
8.7 udk; & related compound, Triacsin A, inhibits acyl CoA-synthetase by & mechanism which is
competitive with long-chain fatty acids. Inhibition. of acyl-CoA synthetase is toxic 1o animal

cells. Tomodea et al. (Tomoda el. al., 7. Biol. Chem. 266:4214-4219, 1991} feaches that Triacsin

'C causes growth inhibition in Raji cells at 1.0 M, and have also been shown to inhibit growth of

Vere and Hela cells. Tomoda ¢l al. farther teaches fhat acﬁl—CeA synthetase is essential in
amimal cells and that inhibition of the enzyme has lethal effects.

A family of compounds (gamma-substituted-alpha-methylene-beta-carboxy-
gamma»butyralamoﬁes} has been shown in U.S. Patent No. 5,981,575 (the disclosurs of which is

hereby incorporated by reference) to inhibit fatty acid syathesis, inhibit growth of fumor cells,

e
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and induce weight loss. The compounds disclosed in the ‘575 Patent have several advantages
over the nahﬁai product cerzlenin fo? therapentic applications: [1] they do not contain the hghly
reactive epoxide group of cerulenin, [2] they are stable and soluble in aqueous soluiion, [3] they
oan be produced by 2 two-step synthetic reaction and thus easily produced fnn large quantities, and
[4] they axe easily tritiated 1o high specific activity for biochemical and pharmacological
apaiyses. The syn&esis of this family of compounds, which are fatty acid synthase inhibitors, is
described in the ‘575 Patent, as is their use as & means to treat tumor cells expressing FAS, and
their vse as & means to reduce body weight. The 573 Patent aiso discloses the use of any fatty
acid synthase inhibitors to systematically reduce adipocyts mass (adipocyte cell numbsr or size)
a5 & means to reduce body weight.

The primary sites for fatty acid synth&:sis_ in mice and humans are the liver (see
Roncﬁ, Can. J. Biochem., 52:221-230, 1974; Triscari et al., 1985, Metsbolism, 34:580-7;
Barakat ef al,, 1991, Metabolism, 40:280-5), lacteting mammary glands (sez Thompson, &t 4l,,

Pediair. Res., 19:138~143, 1985) and adipose iissue {Goldrick et al,, 1974, Clin. Scl. Mol Med.,

46:469-79).

Tuhibitors of fativ scid synthesis as antimgicrobial agents

Cerulemin was originally isolated as a poiential antifungal antibiotic from the
culturs broth of Cephalosporium caerulens. Structurally corulenin has been characterized as
(2R,38)-epoxy-4-0x0-7,1 0-rans, rans-dodecanoic acid amide. Its mechanism:of acﬁon has been
shown fo be inhibition, through irreversible bimnding, of beta-ketoacyl-ACP synthase, the
condensing enzyme Tequired for the biosynthesis of fatty acids, Cerulenin has been categorized as
an antifungal, primarily against Candide end Saccharomyces sp. In addition, some in vifro

activity has been shown sgainst some bacteris, aclinomycetes, and mycobacteria, although no
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activity was foumd against Mycobacierium tuberculosis, The activity of faity acid synthesis
nhibitors and cemﬂaninrin particular has ﬁct been evaluated against protozoa such as
Toxoplasma gondii or other infebtious evcaryotic pafhogens such as Preumocystis carini,
Giardia lamblia, Plasmodium sp., Trichomonas vaginalis, Cryptosporidium, ) r;vpanasoma,
Leishmania, and Schistosoma.

Infectious diseases which are parficularly susceptible to treatment are diseasss
which cause lesions in externally accessible surfaces of the infscted animal. Externally accessible
surfaces inciude all surfaces that may be reached by non-invasive means {without cutting or
punctaring the skin), including the skin surface iiself, mucus membranes, such as thoss covering
nasal, q;‘al, gastrointesting], or nrogenital snrfaces, and pulmonary surfaces, such as fhe alveolar
sa0s. Susceptible diseases include: (1) cutansous nrycoses or tmeas, especlally if caused by
Microsporum, Trichophyton, Epidermophyton, or Mucocutaneous candidiasis; (2) mucotic
keratitis, especially if cansed by dspergilius, Fi wsarium: or Candida; (3) amosbic keratiils,
especialty if cansed by dcanthamoeba; (4) gastrointestinal disease, especiaily if cavsed by
Giardia lamblia, Entamoeba, Crypiosporidium, Microsporidium, or Candide {most commonly in
immunocompromised arimals); (5) urogenital infection, especially if caused by Candida
albicans or Trichomonas vaginalis, and (6) pulmonary disease, sspecially if cansed by
Mycobacterium tuberculosts, Aspergilius, or Preumocystis carinii, Infectious organisms that are
susceptible to treatment with fatty acid synthesis inhibitors mmclude Mycobacierium fﬁberculosis,
especially multiply-drug resistant siraing, and pretozoa such ¢ Toxoplasma.

Any compound that inkibits fatty acid synthesis may be vsed to inhibit microbial

cell growth. However, compounds adnzinistered o 2 patient must not be equally toxic to both
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patient and the tmget microbial cells. Accordingly, it is beneficial to select inhibitors that only,
or predominantly, affect target microbial ‘calls.

Eukaryotic microbial cells which are dependent on their own endogenousty
synthesized fatty acid will express Type ITFAS. Thisis shown both by the fact that F
inhibitors are growth inhibitory and by the fact that exogenously added fatly acids can protect
nermal patient cells but not these microbial cells from FAS inbibitors. Therefore, agents winch
prevent synthests of fatty acids by the cell may be used to treat infactions. In eukaryotes, faity
acids are synthesized by Type I FAS using the substrates alkynyl CoA, malonyl CoA and
NADPH. Thus, other enzymes which can feed substrates into this pathway may also effect the
rate of fat_ty scid synfhesis and thus be important in microbes that depend on endogencusly
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 sndogenously synthesized fatty aci&.

The product of Type I FAS differs in various organisms. For example, 1a the
fingus 5. cerevisiae the products are predominately paimitate and sierate sterified to cosnzyme-
A I Mycebacterivan smegmaiis, the products are saturated fatty acid CoA csters ranging n
length from 1610 24 cafnans. These Iipids are often further processed fo fulfill the celis nead.for
various lipid componenis.

Inhibition of key sieps in down-stream processing or wiilization of faity acids may
be sxpected to inhibit cell function, whether the cell depends on endogenous fatty acid or uiilizes
fatty acid sepplied from outside the cell, and so inkibitors of these down-stream steps may not be
sufficiently selective for microbial celis that depend on endogenous fatty acid. Ho{svever, 1t has
been discoversd that administration of Type I fatty acid synthests inhibitor to such microbes

makes them more sensitive to inhibition by inhibitors of down-stream fatty acid processing
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and/or utilization. Because of this synergy, administration. of a faity acid synthesis inhibitor

combination with one or more inhibitors of down-stream steps in Lipid biosynthesis and/er

utilization will selectively affect microbial cells that depend on endogenously synthesized faity
acid. Preferred combinations include an inhibitor of FAS and alkynyl CoA carboxylase, or FAS
and an inhibitor of MAS,

When it has been determined that a mammal is infected with cells of an organism
which expresses Type I FAS, or if FAS bas been found in a biological fiuid from a patient, the
mammal or patient may be treated by administering a fatty acid synthesis mhibitor (Pat No.
5,614,551,

The inhibition of neuropeptide-Y o depress appetite and stimulaie weight loss 18
described in International Patent Application No. PCT/US01/05316 the disclosure of which i
hersby incorporated by reference. That application, however, does not describe or disclose any
of the compounds disclosed in the present application

The stimulation of camitine patmitoy! transferese~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 does not describe or disclose any of the
compounds disciosed herein, either,

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

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 hersby moorporated by reference. That

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



Sumenary of the Invention

In accordance with a first aspect of the present mvention, there is provided & compound of

formmla:

- O '
1
S R

S
K
RE R
I
wherem:
= OH, ~0R5 C{G)Rf SOCH,C{ONEER, -OCONRE, -OC(O)OR?, OCIOYNHNER,

ot —OC{O)NRSR where R and R® are each independently H, Ci-Cy alkyl, cycloalkyl,

alkenyl, aliomyl, aryl,
arylalicyl, or alkylaryl, and where R’ and R® can opuonaﬂy comntain halogen atoms;

BEde‘ the: sume or different from each othes, are Ci-Cao 2lkyl, c}"‘ioaﬁ:yi, aﬁmy}, aryi,
arylaliyl, or alicylanyl;

with s proviso that when B? is—OH, -OCH;, or ~0b(o)csg and R.,;\.'is (T, then Ry is 1ot —
CE,CH,0B, -.é:gz,(cggg, or — CE=CE-CH, and

i fhe furier p;ov:-.s'a that when B 1s-CH{ CcHg), then B is ot —CH; o7 ~CE,CEs. -

In accordance with 2 second aspect of the present invention, there is provided 2 compound of

formuta I



RE=Criy aI}:)ﬁ, cyclcalkyi, alkenyl, alkynyi, aryl azyiaIkyL or anqriarﬂ, CHRMORY,
-CO(O)R” -C(O}NR“‘R“ -CHC(OR', or —-{IEZQC(D)NBR“’ where R' and %Y are
cach independentty H, Cy~Cly, alkyl, cycloalky, alkmﬁ, alicynyl, aryl, arylalicyl, or
alkybaryl, optiopally containing izaiogm afoms, but Ris 0t dii- fri-, or tetre-aliy]
substitated ph-:myl, _
R7= O, -0R>, -OCE,C{OJRE, OCECONER?, “OC(OIRE, -OX(0)0R?, OC(OINENER
or DC(OINR PR Y, where K and R zre each indepeadently H, Cr-Cn aliyl, qmlcaﬁif}i
allenyl, aryl, arylalkyl, or alkylaryl, and where R znd Rﬂ can optionzily contain halogen
R® and R, the same or different from eaéh other, are as follows: R” is cycloalkyl, aryl, arylalkyl,

or alkylaryl; R® is Cy-Cyq alkyl, cycloalkyl, aryl, arylalkyl, or alkylaryl,

with the following promcs
when R¥ s efityl, i R® and B are not fhe same, thin B® or R? are not ethy, —cgzcooﬁ .
CBC(OYNED, -CECeH), but K and R® can bothi same, oven if R® s efiyl, ]
md | R ,
wien B is pheayl, and B s ~OF, X% and B camnot simnltaneousiy be ~CH; and
-propenyl, and |

when R is phoayl, R” and R cannot simultaneousty be ~CH; or OBy (G,



In accordance with a third aspect of the present Invention, there is provided a compound of
formula I} ‘

L4 i
!

whercin _

R ~-C(G)R“ where R' s H, C;-Cm alkyl, cycloaliyl, alicenyl, aryd, ary‘aikyi, or- alkyiazyi,
oPhonaHy contmnmg haiogcu atoms,
=~ -OH, -ORY, ~OCE;CO)RY, -OCH: C(O}NHRW OC(O B -00(0)03.{‘9
-ocgomﬂmm“‘ ar uoc.{om‘w“ whezs R“’ and R"’ e cach mdspmdenﬁyﬁ:, Ce-
Cpe alkyl, mioaﬂ:yi, a!kmy,., aryl, arylaliyl, or afkyxaxyi and wnmR‘ ind R? can cach |
optionally wntam haiege:n afoms;

_R“ and RY7, the same or differént from each other, are C;-Cm alkyl, GycicaH:yL alkeayl, ar_yi,
arylalkyl, or alkylaryl,

with ﬁm faﬂomg provises: .

~ when K™ m—C(Q}CH;, and R} and R aronot s&mﬁcal, then mm R“ or RY arenot
arenot geranyl, pﬁmmbmzyi, cinnamyl, farnesyl, me‘:thyi, or -CHy-{C¢Hs),and

~ when RM 5 ~C(O)CeHs, then either RY or RY are not are not methyl.

12



in accordance with a fourth aspect of the present Invention, there s provided 2 pharmacsutical

composition comprising 3 pharmaceutical dilnent and = compound of formula TV:

R

RS R
¥
wherei:

R¥=H, cycloalkyi alkenyl, aryl, arylalkyl or alkylaryl -CHoORZS mC(O)R”
| -CO{O)R -«C{O}I{R”R J:Hzcgom or mc:azqom whero R‘S and B2 are
‘cach independently H, C; -Cm alkcyl, mloaﬁni alkenyl, aryl, myialkyi, oralkylaryl, -
 optiopally conimnmg oneor more halogen atorns,
22 08, OR, -OCECOR", -OCERCIOMNERT, OO, -OC0)0,
OC(OMNENE-R, or -OC(ONETR, whero i&’f and BB oco cuch: J':ndcpsn;"imﬁyﬁ; Cr-
Gl oycloaliny, sficenyl, zryl, erykalicyl, or alicyiaryl, aod viere B and B2 oam cach
opdionally contain balegen atoms; |

R™ and R*, the same or different from each other, are as follows: R® is cycloalkyl, aryl

arylatkyl, or alkylaryl; R* is C;-Cyp alkyl, cycloalkyl, arvl, arvlalkyl, or alkvlaryl.



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

composition comprising a pharmaceutical diluent and a compound of formule 1.

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

composition comprising a pharmaceutical diluent and a compound of formula IL.

In accordance with a seventh aspect of the present invention, there is provided a
pharmaceutical composition comprising a pharmaceutical dilnent and a compound of formula
I

In accordance with an eighth aspect of the present invention, there is provided the use of a
compound in the manufacture of 2 medicament 1o induce weight loss, where the compound is

of formula IV.

In sccordance with a ninth aspect of the present invention, there is provided the use of 2
compound in the mamufacture of a medicament to treaf cancer, whers the compound is of

formmla TV,

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

formmuda IV,

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 a twelfth aspect of the present invention, there is provided the use of &
corapound in the manufacture of 2 medicament o inhibit fatty acid synthase activity, where

the compound is of Tormula IV.
In accordance with  thirtesnth aspect of the present invention, there is provided the use of a

compound in the manufacaire of 2 medicament to inhibit growth of invasive microbial cells in

humens or animals, where the compound is of formuia Iv.

14



In accordanoe with 2 fourisenth aspect of the present invention, there is provided a compound

of formula:

Ci

ZL

ST=

In accordance with a fifteenth aspect of the present investion, there is provided a

pharmaceutical composition comprising 2 pharmaceutical diluent and the compound of the

formula 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 a medicament to treat cancer where the compound is of the

formula according to the fourteenth aspect.

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

cornpound of formuda:

i

Iz

1%



In accordance with 'an eighteenth aspect of the present invention, there is provided a
pharmacentical composition comprising a pharmaceutical diluent and the compound of the

formula according to the seventeenth aspect.

in accordance with 2 nineteenth aspecs of the present invention, there is provided the use of a
compound in the manufacture of a medicament to treat cancer where the compound 15 of the

formula according to the seventeenth aspect,

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

of formula:

ZT

O

in accordance with a twenty-first aspect of the present invéntion, there is provided 2
pharmacentical composition comprising 2 pharmaceutical diluent and the compound of the

formula according 1o 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? i5 -OCH,COMNBR®, where R® s Ci-Cio ary! containing a halogen atorm;

R* is -CH;

R is eneCe-C aﬁcyl

18



In accordance with a twenty-fourth aspect of the present invention, there is provided a
pharmacewtical composition compsisisg a pharmaceutical diluent and -the compound

¢

H
according to the twenty-thind aspoct. ;

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

defined in the twenty-third aspect.

oy
—~I
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New classes of compounds have besn discovered which have vesiety of thexapeutically - |
valuable pmpmix;s, eg. FAS-inhibifion, NPY-inhibition, CPT-1 stimulation, hihty to
induce weight loss, and anti-cancer and anti-microbial pmpemm ‘

| Di;ciosed herein is a method of inducing weight loss

in animals and mmbyadnnmstmmgaphmamhca? somposition comprising a

 pharmsacentical dilnent and a compound of foramida I, IL XL or IV..

Disclosed further herein is a method of stimmulating the

activity of CPT-1 by administering to humans or animals a pharmacentical composition

‘comprising 2 phaumacentical diluent and 2 compownd of formule |, IL I, oz IV.

Disclosed further herein is a method of inhibiting the
synthesis of nevropepfide Y im hnmans or smimsls by administering s pharmacentical .
composition comprising 2 pharmacentical dilent ané a compoend of formmin L L TEL or IV,

Disclosed further herein is & method of inhibiting fatty acid

. gynibase acfivity in'humans or nimals by adninistering 2 pharmacedtical composition

. comprising & phammacoutical ditnent and 2 compound of formule I,-_H,-EH., orX¥.

Disclosed further berein is 2 method of eating cancer én-
apimats end humans by aﬁswaste:mg 2 phanusceeiics! composiion wmpzxsm: ising 2,
pharmaceatical &ituent and acompmndoffomuiah I oIV,
- Disclozed still further herci‘n is 5 method of preventing the
mowih sf‘cam‘az cells in enimals #nd burnms by mmrmstczmgaphmcamwlcoznpcmgn

compriging 2 phaonacsaticsl dilvent and a compoand of formula LYL I, or IV,

18
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Disclosed further berein is a method of inhibitng growth of ;

- invasive microbial cells by administering a pharmacentical composition comprising 2

" pharmaceutical diluent a0d 2 compotmd of formoula LIL ML, or IV.

Brief Deseripfion of the Drawings

FIG. 1-shows 2 synfhefic scheme to make thiolactamycin,
. FIG. 2 shows a synthetic scheme to make certain compounds according o the
wmvephion.

FIG., 3 shows a synthetic.scheme to make certein compounds. according to the

Invention.
f’IG. 4 shows asyntﬁetic scheme o malee cortain.compounds amoré;mg o fhe -
fmvention.
) FIG. 5 shows & syathetic schemes to mekes oertain compounds secording to the
- invention.
FIG. 6 shows a synthetic schenyes to make certain compounds according to the
invention. |
FIG. 7 shows 2 synfhetic scheme to male a compound ascording to ;thé mvention
FIG. 8 shows z synthetic scheme to malce cortain componnds accordmg o the
javention. |
FIG. 9 shows two syntbetic ‘schamw to make certain compounds according to the
mvention. .
| FiG. o shows 2 syn{hf:ﬁc scheane fo moake w:izmmmpeunds according to the

-
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FIG. 11 shows the resuits of i vivo testing for weight Joss of certain compounds

according 16 the invention.

FI3. 12 shows the results of in vivo testing for anti-cancer activity of a compound

according o the invention.

Detafled Description of the Invention

The compounds of the invention can be prepared by conveniional means. The
synthests of 2 nomber of the compounds 1s described in the exampies. The compounds may be
usefal for the treatment of obesity, cancer, or microbially-based mmfections.

One embodiment of the invention is compounds having the following general

fonﬁu}a:
O
S / R ‘
R T2 e
I
wherein:
R'=H

RY= -OH, -0RS, -OCHC(OWRS, -OCH,C(OINER?, -OC(OIRS, ~OC(O)OR’, -OCIONENE-R?,
or -OC(OWR’RE, where R is B, C;-Cy allyl, cycloaliyl, alienyl, , aryl, arylalkyl, or
alkylaryl, and where R® cen optionally contain halogen atoms;

R* and RY, the sarne or different from each other, are Ci-Cag alicyl, cyeloalkyl, atkenyl, arvl,

arylalkyl, or alkylaryl;



with the proviso that when R-z is ~OH, -OCH;, or -OC(O)CF, and R; 1s —CH;, then R‘:,- is not ~
CHCH,OH, -CHz(Cels), or — CH=CH-CHs, and
and tﬁs further proviso that when R® is —CHa-(CgHy), then R” is not —CH; or ~CH,CHs.
(¥ shouid be understood that, when applicable, the keto-tautomeric form ofthe

5 foregoiﬁg compounds is also included in formula L)

In 2 preferred embodiment R is C1-Cro alkyl, cycioalicyl, alkenyl, aryi, arvlalkyl,
or alkylaryl.

in snc;ther preferred embodiment, B is ~H or —CHa.

In another preferted embodiment, R is n-Cg-Cy alicyl.

10 Another embodiment of the invention is compounds formuia I

wherein

15 RS =Cp-Cy alkyl, cycloalkyl, alkenyl, allynyl aryl, aryialicyl, or afloylaryl, -CHR™ORY,

-COfOR'Y, -COMWNRYRY | -CHL,C{ORY, or ~CHLCIOINER ', where ' and Y are
sach independently H, Ci-Cyp alicyl, evcloalleyl, alkenyl, arvl, arvlalioyl, or alkylaryl, but
RS is not di-, tri-, or tetra-alkcy] substfuted phenyl,

R’ = .OH, -OR", -0CH,C(ORY, -OCH,C(OMWHRE, -OC(OR Y, -OC(OYORY,

20 -OC(OINENE-R?, or -OC{OINR¥RE, where R and R are cach independently 5, Cs-

=
s
!
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Cap alloyl, eyeloalkyl, alkenyl, aryl, aryiaileyt, ‘or allcylaryl, and where R™ and R* can
optionally contain halogen ati_:ms;
R and R®, the same or diffsrent from each other, are Cp-Clg alkyl, cycloalicyl, alkenyl, arvl,
| arylaikyl, or alicylaryl, |
with the following provisos:
when R® is ethy, if R® and R’ are not the same, then RE or B are not ethyl, ~-CH.COOH, -
CHFLC(O)NH,, ~CHa-(CeHs), but R® and R® can be the samme, oven iR is efhyl,
and.
\When R%is phenyl, and R’ is ~C3, R? and R’ cannot smanltaneousty be —CH; and
-propenyl, and

when RS is phenyl, R® and R® cannot simultaneousty be —~CHs or ~CHa-(CeHs).

In g preferred embodiment R is Cq-Cyp alkyl, cycloalicyl, alkenyl, arvl, arylalkyl,
or alkylaryl.

In another preferred embodiment, Riig-Hor ~(Has.

In another preferred embodiment, 7 15 n-Ce-Cy alkyl

Another embodiment of the invention comprises compounds of formula II

1

R‘M
e
S

17 ¢
R“S_R'iﬁ

131
wherein
RY = —CLOIRY, where R'® is HL, C:-Cyp alkyl, cyoloalkyl, alkenyl, arvl, aryiaikyl, or alicylaryd,

optionally containing halogen atoms,



R¥ = -OH, -OR", -OCH:C(O)R"”, -OCHC(O)NHR ™, -OC(OIR, -OC(0)ORY,
OC{OWEINE-RY, or -OC(OMNRPRY, where R and R are each independently H,
C1-Cao alkyl, cyéloalkyl, alkcenyl, aryl, arvialkyl, or alityiaryl, and where RY and B* can
each optionally contain halogen atoms;
5 B andRY, the same. or different from each other, are Ci-Cap alkyl, eycloalicyl, alkenyl, aryl,
arylalkyl, or alicylaryl,
with the foliowing provisos:
| - when R is ~C(0)CHs, end R'® and R are not identical, then either R¥ or R' are not
are not geranyl, p-finorobenzyl, cinnamyl, I“ax-nasyl, methyl, or ~CHy«(CgHy), and
10 - when R' 1s ~C(0)CHs, then either R or R are not arc not methyl,
Another embodiment of this invention is & pharmaceutical composition

comprising 2 pharmacentical diluent end a corapound of formule 1, IL T, ox'TV:

@1
| 21
b / R
R24
15 | R R
v
wherein:
20
R =11, Cy=Cag alkeyl, cycloatiyl, alkenyl, aryl, arvialkyl, or alkylaryl, -CH,OR®, -C(O)R,
-CO(ORY, -CLOINRFRY | -CH,C(O)R, or ~CHLC(OINERY, where R and B ars
each independently H, C-Cyg alkyl, cycloalicyl, alkenyl, aryl, aryialkyl, or alkylaryl,
R¥ = -OH, -ORY, -OCH,C(O)RY, -OCELC(OINERY, -OC(ORY, -OC(O)ORY,
25

LOC(OVWENE-RY, or -OC(OINRY R, where R¥ and R are each independently H, Cr-

23
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Cao alicyl, cyclozlkyl, alkenyl, aryl, aryialkyl, or aliylaryl, and where R” and R*® can each
optionally contain halogen atoms;

R* and R, the samne or different from each other, are C;-Coy 2¥kyl, cvcloalkyl, alkenyl, aryl,

arvialicyl, or alleviaryl.

The compositions of the present invention can be presented for administration to
humans end ofher anirnals in unit dosage forms, such as tablets, capsules, pills, powders,
granules, sterile parenteral solutions or suspensions, ora! solutions or suspnmsion.sﬁ oil in water
and water in oil emulsions containing suitable quantities of the compound, suppositoties and in
find suspensions or solutions. Ag used in this specification, the terms “phamacentical diluent”
and “pharmaceutical carrier,” have the same meaning. For oral adminisiration, sither solid or
fluid umit dosage forms can be prepared. For preparing solid compositions such as tablets, the
compound can be mixed with conventional ingredients such as talc, ﬁlagnesimn stearate,
dicalciurn phosphaie, magnesium aluminwn silicats, caleium sulfate, starch, lactoss, acacia,
methylcellulose and functionally similar materials as pharmaceuiical diluents or carriers.
Capsules ars prepared by mixing the compound with an inert pharmaceutical diluent and filling
the mixturs into a hard gelatin capsule of appropriate size. Soft golatin capsules are prepared by
machine encapsulation of a slurry of the compound with an aceeptable vegetabls oil, Hght liquid
petrolatum or other inert oil.

Fluid unit dosage forms or oral adminisiration such as syrups, elixirs, and
suspensigns can be preparved. The forms can be dissolved in an squeous vehicle together ﬁfith
sugar, gromatic flavoring agents and preservatives 1o form a syrup. Suspensions can be prepared
with an agueous vehicle with the aid of a suspending agent sach as acacia, tragacanth,

methvicellulose and the ke,

24
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For parenteral administration fluid vnit dosage forms can be prepared utiliziog the
compound and 2 sterile vehicle. In preparing solutions the compourd can be éis.s.olved in water
for irjection and filter sterilized before filling nto 2 suitable vial or ampoule and sealing.
Adiwvants such as a local anesthetic, preservative and buffering agents can be dissolved in the
vehicle, The composition can be frozen after filling into & viel and the water removed under
vacmnm. The lyophilized powder can then be scaled in the vial and reconstitatsd prior to use.

The clinica! therapeutic indications exrvisioned for the compounds of the invention
include: (1) infections due to invasive micro-organisms such as staphylococei and enterococct;
(2) cancers arising in many fissues whose cells over-sxpress fatty acid synthase, and (3) obesity
dne to the ingestion of excess calories. Dose and duration of therapy will depend on & vaniety of
factors, inchuding (1) the pa‘timf’s age, body weight, and organ function {g.g., liver and kidney
functiony; (2} the natore and extent 51* the disease process to be treated, as well as any existing
significant co-morbidity and concomitant medications being taken, and (3) drug-related
parameters such z¢ the route of adminisiration, the frequency and duration of dosing nesessary to
effect 2 cure, and the therapeutic index of the drg. In general, doss will be chosen to achieve

erm Jevels of 1 ng/ml to 100ng/ml with the goal of attaining sffective concentrations at the

‘target site of epproximately 1 pgiml to 10 pg/rml

EXAMPLES

The invention will be Hustrated, but not limited, by fhe following exampies:
A series of compounds according to the invention were synthesized as described
below. Biclogical activity of certatn compounds were profiled as follows: Each compound was

tested for; [1] inhibition of purified kuman FAS, [2] inhibition of fatty actd synthesis activity in

25
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whole celis and [3} cytotoxicity agamnst cultéreci MCF-7 human bre'asf cancer cells, kﬁom to
possess high levels of FAS and fatty acid synfhesis activity, using the crystal violst and XTT
assays. Select compounds with Jow levels of cytotoxicity were then tested for weight loss in
Balb/C mice, In addition, a representative compound from the group which exhibited significant
weight loss and low levels of cytotoxicity was tested for 1is effect on fatty acid oxidation, end
camiting palmitoyltransferase-1 (CPT-1) activity, as well as hvpothaiamic NPY expression by
Northern aﬁaiysié I Balb/C mica. Certain compounds were alse tested for achvity against gram

positive and/or negative bacteria.

Chemical Synthesis of Compcmﬁ}ais

{28 5By 2-t+-Butyl-5-methyi-1,3-oxathiolan-4-one (1).1 To z soltion of {(S-thiolactic acid’ (4.0
g 37.7 mmmol) in pentane (24 mL) was added trimethylalicynylaldehyde (4.5 mi, 41.5 mmol} and
rifluoroncetic acid {TFAY (48 ul). ’fha solufion wes heated at reflux using a Dean-Stark Trap
for 20 hours. Afier cooling, the solvent was removed to give & cisirans mixtre (2.5:1) of 1 and
2 (6.4 g, 99%), Recrystaliization (Pentane/BL0 (8:1) -78 °C) provided pure 1 [o)p™ = -38 (¢
0.4, CHCL). *H NMR (300 MEz, CDCly) Cis Tsomer 8 0.99 (s, 9 Hy; 1.53 (¢, J=7Hz, 3H},
3.94{¢, /=7 Hz, 1 H); 517 {s, 1 . Racemic 1 was also prepared from (&) -thiolactic acid.

o

Naglt
3
General Procedure A. (28,5R)-2~(t-Butyl}-5-(1-bydroxy-2-methyt-2 butenyi}-S-methyk-1,5-
oxathiolan-4-one (3}, To a mixiure of disoproplyamine (0.6 mL, 4.6 srumol) in THF (8. 0ml) at
-78 °C was added n-Buli 3.3 mL, 1.4 M in n-hexane) and the resulting solntion was stired for
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30 minmtes at °0 C ax then cooled to ~78 °C. Then 1 {800 mg, 4.6 ramol jin THF at-78 °Cwas
added by cannula dmpwis'e and the resulting solution stizred for 30 minutes at -78 °C, Trans 2-
mefhyl-2 butenal (0.4 mL, 4.6 mmol) in THE (1.4 mL), at -78 °C was then added via cannuia.
After stirring at -78 °C for 1.5 hours, 1 N HCI (25 mL) was added and the solution was extracted
with B0 (3 x 30 mL). The combined orgaﬁcs were drisd (MgS0y), filtered, and evaporated.
Flash chromatography (10% EtOAc/ Hexanes, /- =0.1) gave 3 (955 mg, 81%) as a 1.6:1 mixture
of diastereomers. “H NMR (300 MHz, CDCl ) § (major diastereomer) 0.99 (5, 9 H), 1.40 (5, 3
H), 1.63 (d, J= 6.7 Hz, 3 H), 1.69 (m, 3 H), 436 (s, 1 H},3.25 (5, 1 £, 5.60-5.65 {m, 1 H);
(minor diastereomer) 0.98 (s, 9 1), 1.39 (s, 3 H}, 1.63 (&, /=67 Hz, 3 H), 1.72 {mz, 3 H), 4.23
(s, 1H), 5.07 (5, 1 B, 5.60-5.64 (m, 1 E) BCONMIR (75 MEz, CDCl) 8 (major diastereomer)
12.5,13.2,24.3, 24.8, 60.7, 81.8, 87.9, 126.3, 133.8, 178.3; IR (ATR} 3466, 1743 om™.
Analysis Caloulated for Ci3Hnn0s8: C, 60.4; H, 8.58; Found C, 60.4; H, 8.60.

&O_//C}H

>k’\>/

(2)-2-(t-ButyD)-5-(1 -ivdroxy-2-octenyl)-S-metiryl-1,3-oxathiolan-4-one (4). From (=) 1 (800
mg, 455 and 2-trang octenal {0.58 mL, 5.1 mmol} following general procedure A was obiained
4 {1.1g, 81%) after flash chromaiography (10% EtOAc/Hexanes) as a 1.2:1 mixture of
diastereomers. ‘H NMR (300 MHz, CDClL) major diastereomer 8 0.85 (t, J= 7.2 Hz, 3 H), 0.97
{bs, 9 H) 118-1.35 (m, 6 H), 1.56 (5, 3 H), 2.00-2.08 {m, 2 H), 2.38 (d, J=5Hz, 1 ), 4.15-4.15
(m, 1 H), 5.13 (s, 1 ), 5.45-5.50 (4d, J= "7, 14 Hz, 1 E), 5.72-5.77 fm, 1 H); “C NMR (75
MEz, CDCls) 8 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. 'H
NMR. (300 MELz, CDCls) minor diagtereomer 'H NMR (300 Mz, CDCls) 8 (.85 (t,/=7.2 Hz,
3H), 097 {5, 9 H), 1.18-1.35 {m, 6 H), 1.40 (s, 3 ), 2.06-2.07 {m, 2 €}, 231 (¢, J=5 Hz, 1 E),
425-430 (m, 1 F), 527 (5, 1 H), 5.45-5.59 (dd, J=7, 14 Hz, } 5, 5.79-5.83 {m, 1 ¥); °C
NMR (75 MHz, CDCl3) 6 13.7,22.3,23.9,24.8, 28.5,31.2, 32.1,35.3, 61.1, 783, 87.8, 127 2,

1537.2, 177.0. IR (NaCl) 2959, 1765 om™, Analysis Calowdated for CigHne0:8: C, 63.5; H, 9.35;
Fomd: C,63.9;H, 5.41,

{i:}
>" L ))\/\/\
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(£)2-{t-Buty})-3-(1-hydroxy-2-hexenyl-S-methyl-1,3-oxathiolan-4-one. (5). From (=) 1 (860

mg, 4.59) and 2-rans hexenal {0.58 'mL, 5.1 mmo}) following general procedure A was oblained
5 (813 myg, 65%) after flagh chromatography (10% ExOAc/Hexanes) as 2 2.4:1 mixture of
dizstereomers, 'K NMR (300 Ivﬁ{z, CDCl) & 0.87 (¢, J= 7.3 Hz, 3}, 0.99 (5,9 H), 1.38-1.45
(m, 25, 1.41 (5,3 H), 2.02 (q, J=THz, 2 H), 426-4.31 (m, 1 H), 5.27 (s, | H), 5.45-5.63(m, 1
L, 5.74-5.83 (m, 1 H); PC NMR (75 MHz, CDCL) § 13.6, 21.6,24.1,24.9,35.2,37.2, 612,
78,5, 87.9,127.3, 137.3, 175.1. IR (NaCl) 2960 1763 om™ . Analysis Calculated for C14Hz0:S:
C,6L.7; H, 8.88; Fownd: (,61.74; H, 889,
(&} 0 CI’H

) &
{E)2-(t-Butyl)-5-( 1 -hydroxy-2-methyl-I-pentenyl-S-methyl-1,3-oxatbiclan-4-one (6}. From
(=) 1 (800 mg, 4,59 mmo?l) and 2-methyl-2-pentenal (0.58 mL, 5.0 mmol) following general
vrocedure A was obiained 6 (884 mg, 71%) after flash chromatography (10% BtOAc/Hexanes)
as & 1.8:1 mixture of diastersomers, H NMR (300 Mz, CDCly) § €.53-0.99 {m, 12 H), 1.40 (5,
3H), 168 (s, 3, 2.01-2.06 (m 2 H), 433 (4, /=69 Hz, 1 H), 5.24 (5, 1 H), 5.48-3.54 {m, 1
Hy; BONMR (75 MEz, CDCl) 8 12.6, 13.8, 20,9, 21.1, 24.8, 35.4, 60.6, 81.8, 87.9, 132.6,

133.9, 178.3. TR (NaCD) 2961, 1767 e, Analysis Caloulated for Cr4F540:8: -C, 61.7; L, 8.88;
Found: C,61.6;H, 2.90,

o

NN
. ,,"\ Ry
/j‘ 8 "Me!

.
General Procedure B, {28,5R)-2-{t-Butyl)-5-(Z-methyk-buts-1,3-dienyh-5-methyl-1,3-
oxsihiclap-4-ome (7). To 2 schution of 3 (3.’?_3' g, 12.3 mmol) in CHCHE)RCL (115 mD) cooled to
0 °C was added NE4; (4.2 mL, 30 mmol)} and 2,4~ dindtrobenzyl suifeny!t chlonde (6.6 g, 282
mmol ). The solution was warmed to room temperature for 30 minuies or until TLC
(10%EBEtOAc/Hex, rf= .55 major 17> .48 minor ) indicated complete formation of the
diastersomeric sulfenate 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 G °C, pentane

{50 mL) was then added and this mixture was fltered throngh Celite and evaporated. Flash
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chromatography (2% BtQAc/ Hexanes, rf'= 0.4) gavepure 7 (2.3 g, 75%). Tojp™ = +2374¢ 1.6,
CHCILy). 'H NMR (300 MHz, CDCla) 6 1.98 (5, 9 H), 1.72 (5, 3 H), 1.86 (5, 3 H1), 5.06 (&, J =
10.7 Hz, 1M, 518 (5, 1 M), 5.24(d, J=17.3 Hz, 1 H), 570 (s, 1 H), 6.24-6.33 {dd, /= 10.7,

17.3 Hz, 1 H); ®C NMR (300 MEz, CDCl ) 8 12.5, 25.1, 26.6, 34.9, 53.7, 87.4, 113.7, 132.6,

137.8, 140.9, 176.3; Analysis Celenlated. for CisEHaeGaS: C, 64.8; B, 8.38. Found: C, 63.8; H,
8.28, '

@ o
>“ B [\S)/’*W\/\

g
(-i-}-:z-(t~Butyl)»ﬁ-{ecia—ié—qiieﬂylyS—me’thyl~1,3~axathioim«4~ém (8).' From () 4 (306:mg,
1.00 mmol} following general procedurs B was obtained 8 (212 mg, 75%, 4:1 trans:cis) after
flash chromatography (2% EtOAc/Hexanes). 'E NMR (300 MEHz, CDCly) trans isomer § 0.84-
0.89 (m, 3 H), 1.01 (s, 9 H}, 1.22-1.38 (m, 4I%}, 1.61 (5, 3 H), 2.04-2.11 {m, 2 5), 5.63 (s, L H},
5.58 (d, J= 15 Hz, 1 H), 5.64-5.78 (m, 1 H), 0.96-6.05 (m, 1 H), 6,19 (84, J=16.1,15.1 Hz, 1
H). *C NMR (75 MHz, CDCls) trans isomer & 13.6, 22.0, 22.5, 25.2, 31.2, 32.1, 34.6, 35.9, 87.0,
128,58, 129.6, 130.2,137.2, 174.7. TR (NaCl) 2958, 1772 ennt HIRMS (BL m/z caleulated for
CieHae008 (M) 2821653, obsd 282.1681.

w F

g

(&)-2-(-Butyh)-S-(hexa-1 3-dienyD-S-methyl-1,3-oxathiolan-4-one (9). From {m) 2{690 mg,
2.53 mmol) following general procedurs B was obtained 9 (461 mg, 72%, 4:1 trans:cis) after
flash chromatography (2% BEtOAc/Hexanes). H NMR (300 Mz, CDClLs) 8 0.95-1.01 {m, 12 H,
1.61{s, 3H), 2.07-212 (m, 250, 5.05 (5, 1 H), 3.538 (4, /=15 Hz, 1 H}, 5.81 {d J=46, 15 Hz, 1
), 6.00-6.05 {m, 1 ), 6.15-6.24 (dd, J= 10, 15.2 Hz, 1 H); *C (75 MHz, CDCl) § 13.3, 24.8,
25.3,25.7,34.5, 56.1, 87.2, 127.4, 126.4, 130.0, 138.9, 175.1. IR (NaCl) 2966, 1771 cm”,
HRMS (ES) m/z calculated for Ci4HzO:SNa” Qv+ Na&') 277.1232, obsd 277.1237.
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(i}-2-(@:-3%33@1}»5~(2~methy§~penta~1 JS-dienyl-S-methykl,3-oxathiolan-4-one (10). From () 6
(500 mg, 2.51 mmol) following general procedure B was obiained 1€ (342 mg, 73% 14:1
trangicis) after flash chromatography (2% EtOAo/Hexanes), "H NMR. (309 MHz, CDCL) § 1.00
(s, 9H), 1.70(s, 35, 1.78 (¢, J=6.6 Hz, 3 H), 1.85 (5,3 H}, 5.18 (5, L H), 5.57 (5, L H}, 5.75
(dg, J=6.6, 16 Hz, 1 H), 5.57 (4, /=16 Hz, 1 H); “C NMR (75 MHz, CDCl) d 13.0, 180,
252,274, 34.8, 53.8,87.4, 1254, 129.3, 135.5, 137.8, 176 3. IR (NaCY) 2961, 1770 e’
HRMS (EI) m/z calculated for Ci4Hz0.8 (M) 254.1341, obsd 254.1305.
v j\,/ ,
E;of;?{;H 0 " ,,}'Sﬁg’\
y 11' B Jo1z
General Procedure C. 2-(F)- 2,4-Dimethyi-2-thippropionyl-hexa-3,5-dienoic acid ethyl ester
(12}, Cesiurn carbopats (3532 mg, 1.0 mmol) was added divecily to 2 solution of 7 (250 mg, 1.0
mmol) i BtOH (3.8 mL): After 20 minudes this mixture was ponred info 2 mixture of
NELCl(satyt N HCL (15 ml, 3:1) and extracted with B0 (3 x 20 mL). The combined organics
were dried (MgSO,), fltered and evaporated to give crude 11, To 11 was added CHRCL (7.5
L) znd the solution was cooled to 0 °C. NBt; (0.14 mL, 1.0 mmol) and propionyl chioride (.09
ml, 1.0 mmol) were added and the solution stirred at §°C. After 40 minutes, NHLCI (saf) (20
ml) was added and this mixture was extracted with CHoCl {2 x 15 mL). The combined
organics were dried (MgSO4), fltered and evaporated. Flash clwomatograpy (5% EtOAc/ﬁexs
rf=0.4) gave pure 12 (261 mg, 72%). [cp® =+ 4.2 (¢ 0.9, CHCL) *H NMR_ (300 Mz,
CDCLYS 111 (4, J=74Hz, 35}, 1234, /="70Hz 3 H),1.83 (5, 3H), L.B5 {5, 3 H), 248 (g,
J=75Hz, 2 H), 418(q, J=69Hz, 2 1}, 5.02 (¢, J=10.7Hz, 1 F[}, 5.18 (4, J=17.3 Hz, 1 £,
573 (s, 1 H), 6.24-6.34 (dd, J= 10.7, 17.3 Hz, 1 F); PO NMR (300 Mz, CDCly) 5 9.43, 12.9,
13.9,26.1,36.5,55.2,61.9, 113.1, 131.4, 138.2, 141.4, 1721, 198.9. IR (MNaCl) 2981, 1735, 1694
o HRMS (BD) m/z calculated for CisHa0s3 (M) 256,1133 obsd 256.1127.

&
=3 tGWA

ACS
13

(&) 2-Thicalkynyi-Z-methyvl-deca-3,5-dienoic actd ethyl ester (13). From 8 (200 mg, .71

mmol) and allynyl chloride (551, 0.78 numol) foliowing general procedure C gave 13 (119 g
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59%) after flash chromatography (3% EtOAc/Hexanes). 'H NMR (300 MEz, CDCl) 8 0.84-0.89
(m, 3H), 103 (.= 7.1 Hz, 3 H), 1.26-1.38 (m, 4 H), 1.71 (5, 3 H), 2.01-2.08 (mm, 2 FIJ, 2.23 (5,
3H), 4.18 (g, J= 7.1 Hz, 2 H), 5.66-5.76 (n, 2 H), 5.89-6.03 (m, 1 H), 6.20 (dd, J = 10.3, 153
Hz, 1 B).; PCNMR (75 MHz, CDCL) 5 13.8, 13.9, 22.2, 22.8; 28.9, 31.2, 32.3, 56.1, 61.5,
128.4,129.2, 132.2, 137.1, 171.6, 194.6. IR (NaCl) 2930, 1737, 1694 em™. HRMS (BS) m/z
calewlated for CrsFpa0-8Na™ M+ 307.1338 obsd. 307.1339.

) i e,
520)5{\/\/\
AcS

14

(&) 2-Thicalkynvi-l-methyi-octs-3 5-dienoic acid ethyl ester (14). From 9 (353 mg, 1.35
mmo}) and alkynyl chloride (98 ml, 1.39mmel) following general procedure C gave 14 (142 g.
40%) afier flash chromatography (5% EtOAc/Hexanes). "H NMR (300 MEz, CDCL) § 083 (¢,J
=7.3Hz, 3H), 1.24 (/=71 Hz, 3H), 1.72 (s, 3 H), 2.03-2.17 {m, 2 ), 2.25 (s, 3 H), 4.17 (g,
J=7.1Hz, 2 H),5.72-5.81 (m, 2 H), 5.95-6.04 {dd, J= 10, 15 Hz, 1 2, 6.18-6.27 (ad, J= 10, 15
Tiz, 1 H); PO NMR (75 Mz, CDCl) 6 13.2, 13.9, 20,8, 25.6, 30, 56.1, 61.9, 128.2, 1284,
132.1, 138.3, 171.6, 194.8, IR (NaCl) 2929, 1736, 1693 o™ ; HRMS (BS) m/z calculated for

- CisH5p0:SNa" (M+Ne™) 279.1025 obsd 279.1032.

(m)atoi?/.;\é/:/ |

(=} 2~Thicalkynyl-2,4-dimeth yi-hepts-2,5-dienoic acid ethyl ester (15). From 10 (369 mg,
1,46 mmol) and alicynyl chioride (303 pi, 1.46mmol) iollowing general procedure C gave 15
(271 mg, 77 %) after flash chromatography (5% EtOAc/Hexanes). 'H NMR (300 MEz, CDCls)
§1.26 (4L, J="7.1Hz, 2 H), 1.74 (4, /=66 Hz,3 F), 1.81 (5,3 ¥, 1.85 (5, 3 H), 2.25 (s, 3 H),
417 (q.J="7.1Hz, 2 E), 5.56 (5, 1 5), 5.63-3.73 (dq, J= 6.6, 16 Hz, 1 H}, 5.99¢d, /=16 Hz, 1
H); PCNMR (75 Mz, CDCh) 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. TR NaCl) 2026, 1737, 1694 o™ ; HRMS (ED m/z calculated for CysHaOsS
(M) 256.1133 obsd 256.1118,

&) j’W\
iy o
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(&> 2-Thisalkynyl-2,4-dimethyl-hexa--3,3-dienoie acid ethyl ester (16). From (£)7 (3 )
mg, 1.56 mmol) angd alicynyl chicride (110 pL, 1.56 mmol} following general procedwre C gave
16 (230 mg, 61%) after flash chromatography (5% EtOAc/Haxanes). *H NMR (300 Mz,
CDCl) §1.25 (& J="7.1 Hz, 3 H), 1.84 (5, 3 5, 1.87 (5, 3 B), 224 (5, 3 H), 421 (g, J="7.1 Hz,
2H), 5.03(d, =106z, 1H),5.21 (4, /=17.3Hz, | H}, 5.74 (s, 1 H), 6.26-6.35 (dd, J=10.6,

17.3 Hz, 1 Hy; °C NMR (75 MHz, CDCls) 3 12.9, 13.9, 25.9, 30.1, 55.8, 62.0, 113.3, 1313,

138.3, 141.3, 182.3, 194.6. TR (NaCl) 2982, 1735, 1692 cm™.

Me

in

General Procedure It 5-(R}-4-Hydroxy-3,5-dimethyi-5-{2-methyl-buta-1,3-dienyD-5-H-

thiophen-2-ane (17) (Thioclactamyein), To 12 (315 mg, 1.23 mmol) in THF (18.5 ml.) at-78
°C was added LiIHMDS (3.1 mL, 3.1 mmol, 1.0 M in THF) and the solution was aliowed i
slowly warm to - 5 °C. The solution was then poured mto 1 N HCH {25 mL) and axfracted with
BtOAc 3x 15 mLl). The combined organics were dried (MaSOy), filtered and evaporated, This
ci'ude mixiure was taken up in NaHCO; (sat, 15 mL) and extracted with BtO (3 % 10 mi). The
agueous layer was then acidified to pH 3 (pH paper) with 1 N HCl and exfracted with ERO (3 x
10 mL) and EtOAc (2 x 10 ml). The combined organics were drisd (MgS0y), filtered and
svaporated to proﬁde pure 17. {182 mg, 70%, 96% ee). Reorystallization from |
Hexanes/Acetons (3:1) gave optically enriched 17, [alp™ =+174 (¢ 0.6, MeOH), mp 119.5-121 .
°C (it felp™ +176 (c 1.0, MeOHS, mp 120 °CF.  'H NMR (300 MHz, CDCl) 8 1.72 (5,3 H),
176 (5,35, 1.6 (5, 3H), 505 (¢, J=107Hz, 1 H), 5.23 (4, /=173 Hz, 1 H), 5.58 (5, 1 H},
£.23-6.33 (dd, J=10.7, 173 Hz, 1 H); BCONMR (300 MEz, CDCla) § 7.60, 12.0, 28.8, 55.3,
110.6, 113:9, 129.1, 140.3, 140.7, 179.2, 196.7, TR (NaC}) 3422, 1607 e Analysis Calculated
for CyiFha0s8: C, 62.8; B, 671, Foumd: C, 62.1, 6.71.

¥

() A H
V\/\/\ﬁ
Sy e s

Hg\'.‘: OH
18
(&)-4-Hydroxy-S-methyl-S-octa-1,3-dienyi-5-H-thiophen-2-one (18). From 13 (62 mg, 0.22

et following general procedure D was obtzined 18 (21 mg, 41%). "H NMR (300 MHz,
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CDCly) (keto tantomer) & 0.88 (t, J=0.9 Hz, 3 H), 1.15-1.41 (m, 4F), 1.75 (5, 3 H), 2.03-2.1%
(m, 2H),322(d,J=21Hz, 1 H),351(d, J=21Hz, 1 H),5.67(, J=15Hz 1 H), 5.80(dt, J
=7,17Hz, 1 H), 6.02(dd, J=10, 15 Hz, 1 H), 637 (4d, J= 10, 15 Hz, I H), 'H NMR (300
MHz, MeOD) enol tautomer § 0.97-1.03 (m, 3 Hj, 1.36-1.53 (m, 4 H), 1.87 (5, 3‘ Hy, 2.15-2.22
{m, 2 H},5.78 (d, J= 15 Hz, 1 H), 5.82- 5.90 (m, 1 I}, 6.10-6.19 {m, 1 H), 6,38 {dd, /=103,
15.4 Hz, 1 H); ©°C (75 Mz, MeOD) enol fautomer & 14.4, 23.3, 25,2, 32.6, 33.4, 60.9, 102.1
(1o}, 130.7, 131.7, 132,7, 137.5, 188.9, 196.9. IR (NaC1) 2927, 1588 cm™; FIRMS (ES) calenlated
for CpaFp0.SNa"™ (M+N2") 261.0011; obsd 261.0912.

=]

“
WOH

48
{(£)-4-Bydrory-S-methyl-S-hexa-1,3-dlenyi-5-H-thiophen-2-one (19}, From 14 (364 myg, 0.46
mmol) foliowing general procedure [ was obtained 19 (180 mg, 60 %). 'H (300 MHz, CDCl,
exists as a mixture 2.3:1 of the keto:enol tautomer) keto tautomer: 8 1.00 (4, J= 74 Hz, 3 HY,
176 (5,3 H); 2.09-2.16 (m, 2 H}; 3.21 (¢, J=21 Hz, 1 H); 352 (4, /=21 Hz, 1 H); 570 (4, J=
15 Hz, 1 H), 5.86 (dt, J=15 Hz, 68z, 1 H),6.02 (84, 7= 10, 15 Hz, 1 H), 638 (a4, J= 15,30
Hz, 1 H), "E NMR (300 MHz, MeOD) enol tavtomer § 1.09 &, J= 7.4 Hz, 3H), 1.87 (5,3
214220 (m, 2H), 578 (d, /=15 Hz, 1 H}, 5.87 (dt, /=15, 6.57 Hz, 1 H}, 6.09-6.18 (m, 1 H),
6.38 (dd, J=10.2, 15 Hz, 1 H); C NMR (75 MHz, MeOD) snol tautomer & 14.1, 25.2, 26.9,
61.0, 101 fm), 129.7,131.7, 132.7, 1389, 188.5, 197.1. TR (¥aCh) 2965, 1592 om™; HRMS (ES)
w/z calculated for CpyH140,8Na" M+N2") 233.0607, obsd 233.0626.

o

b OH 20

{Ep4-Hydroxy-5-methyl-5 (2-methyl-penta-1,3-dienyl)-5-H-thiophen-2-ons (20). From 15
{226 mg, 0.9 mmol) following general procedure D was obtained 20 (95 mg, 49%). ‘H NMR
(300 Mz, CDCly) (keto-tantomer} & 1.75 (s, 3H), L.77 (6, /= 3.2 HZ, 3H), 184 (s, 3H), 3.42
(&, 7=1:5Hz 25}, 543 (¢, J=21 Hz, 1 H), 5.65 (bs, 1 ), 5.78 (dd, J=6, 22 Hz, 1 F), 6.04
(d, T=15Hz, 1 H); "B NMR (300 MHz, MeOD) (enol tautomer) & 1.80-1.85 (m, 6 H), 1.96 (s, 3
H), 5.59 (s, 1 H), 5.80-5.95 (m, 1 ), 6.17 (4, 7= 15 Hz, 1 H); C NMR (75 MHz, MeOD) (encl
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tantomer) 6 13.4, 18.4, 30.7, 55.2, 101.2 (m) 126.2, 128.4,136.9, 140.6, 1902, 187.6. IR
MNaCl) 2929, 1593 6:11”3; HRMS (ES) m/z caleniated for CpiHy40,5Na” (M+Ng") 233.0607
obsd. 233.0597,

&) ﬁjyﬁ
7

g g
o, O
2%

(&)}-4-Hydroxy-5-methyl-S 2-methybbuta-1,3-dienyl-5-H-thiophen-2-oue (21). From 16

1

{181 mg, 0.75 mmol) following general procedurs D was obtained 21 (66 mg, 45%). “H NMR
(300 MHz, CDCly) (keto tantomer) 6 1.78 {5, 3 ED), 1.86 (5,3 B}, 3.43 (4, J=35.6 Hz, 2 H), 5.12
(6, J=10.6Hz, 1H),5.27(, J=173Hz, 1 H'}, 5.83(s, 1H), 6.27-6.37(dd, J=10.6, 173 Hz, 1
H). 'H NMR (300 MHz, MeOD) {eno! tautomer) 3 1.79 (s, 3 H), 1.84 (5, 31, 5.04 (¢, J=10.7
Hz, VH), 525 (d, /=173 Hz, 1 H), 5.66 (s, 1 H), 6.36 (dd, T = 10.7, 17.3 Hz, 1 7); PC MR
(75 MHz, MsOD) & 12.6, 30.4, 59.0, 102 ém), 116.9, 131.4, 140.6, 142.3, 185.9, 197.3. HRMS
(BD) m/z calcuiated for CioF0.8" (M) 196.0352 obsd. 196.0552.

R

[£3] H
By O
22

(i}-S-Benzyl%-hydraxy%«methyi—5—H~thiﬁpheﬁnzuana (22). From 31 (L4 mg, 5.0 mnol)
following general procedure D was obtained 22 (500 mg, 45 %), "H NMR (300 MHz, CDCl) §
171(s, 3 1), 2.85{ab q, /=22 Hz, 2 H), 3.17 (gb ¢, J= 14 Hz, 2 K}, 7.26 (m, 5 H); "CNMR
{75 MHz, CDCl;) d 26.2, 46.6, 48.5, €7.9, 127.7, 128.6,130.6,134.9, 195.35 207.3.

" o]
il

P Ty NG
t

b=

General Procedure B, (Z)-2-ters-hutyl-5-methyl-S-octyl-{1,3]-oxathiolan~4-one (23}, To s
mixture of LIEMDS (6.2 m1, 6.20 mmol, 1 M in THF) in THF (9.7 ml) at =78 °C was added
(£p1 (1.00 g, 5.75 momol) in. THF (9.60 mL) by cannula dropwise, and the resulting solution
stirred for 30 minutes. at ~78 °C, Then, octyl trifiate (1.63 g, 6.20 mmol) in THF (4 mL) at 78

34



L¥ ]

Lh

ey

°C was added via cannula. After stirring at —78 °C for 2 hours, 1 N HC1{10 mL) wes added and
the solition was extracted with EeO (32 15 nﬁL}. The combined organics were drisd (MgSG,),
fltered and evapor_ated“‘ Flash chromatography (2% BtOAc/Hexanes) gave pure 23 ag 2 2:1-6:1
mixture of separable diastereomers (133 g, $1%). “H NMR (300 MHz, CDCls) 8 0.86 (8, J=
6.5 Hz, 3H), 099 (5, 9 H), 1.24-1.26 (m, 12 H), 1.34 {5, 3 H), 1.72-1.834 (m, 2 H}, 5.13 (s, 1 H};
B NMR (75 MHz,CDCls) 6 13.9, 22.6, 24.9, 25,1, 25.5, 29.2, 25.3,28.5,31.8,35.2,41.2, 353,
86.5, 177.7, IR (NaCl) 3443, 2629, 1829, 1769 cm™; Analysis Caloulated. for C16Hag0:S: C,

67.0; H, 10.6; Found: €, 66.3; H, 10.5. HRMS (BD m/z caleulated for CieHlan0nS (M)
286.1967 obsd. 286.1969,

[E38 o

H
P e
24

{£)-2-tert-batyt-S-methyl-5-hexyi-{1,3}-oxathiolan-d-one (24} From &1 (500 mg, 2.87 mL)
and hexyl wiffats (738 mg, 2.87 nmmol) following general procedure E was obtained 24 {557 mg,
75%) 25 a 2:1~6:1 mixture of separable diastersomers. 'H NMR (300 MHz, CDCl) 8 0.87 (t, J=
6.5 Hz, 3 H), 0.99 (s, 9 ), 1.24-1.2 {m, 8 ), 1.54 (5,3 F), 1.72-1.80 (m, 2 I, 5.13 (s, L ED);
BCNMR (75 MHz, CDCly) § 13.9, 22.5,24.9, 24,5, 25,1, 25.9, 29.1, 31.6, 41.2, 55.3, 867,
177.8. IR (NaCl) Analysis Caloutated. for CiH2608: €, 65.1; H, 10.1; Found: C, 64.5; E, 10.1.
HRMS (B]) m/z caloulated for CiaHps0,8 (M) 258.1654 obsd. 286.1653.. '

o
@ 5§ &y
’ : - zm/"ﬁ/\. T
EtG)\?{\{DH e B o 5 (Chipg
HE Y @
53 28

Gereral Procedure F. (Z)3-2-Alkynylsulfanyl-2-methyl-decanoic acid ethyl ester (26}, To Z3
(650 mg, 2.27 mmol} m BtOH (141 mL) was added NaQEt (2.1 M) (2,16 mL, 4.54 mmol)
{(freshly prepared from Nz 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 NEHCl ge/1 N
HC (25 mL, 3:1) and this mixture was extracted wifa Bt;O (3 x 20 mL). The combined organics
were then washed with 0 (3 x 25 mL), dried (MgS80y), fittered end evaporated to give crude
23, To 25 dissolved in CH,Cly (26 mL) at 0. °C was added NEf; (0.5 mL, 3.4% nymol) and
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alkymyl chioride (0.3 mL, 3.45 mmol). After 40 mimutes at O °C, NE Cliy (30 mL) was added
and the scluilon was extfacted with CHaCls. The ;:Dmbincd organics were dried (MgSOy),
filtered and evaporated. Flash c}xromatogmﬁhy (3% BtOhc/Hexanes) gave pure 26 (542 mg,
79%). 'H NMR (300 MFz, CDCl) & 0.87 (4, J=6.9 Hz, 3 H),; 1.22-1.27 (m, 15 H), 1.61 (s, 3
H), 1.75-1.84 (m, 2 H), 2.26 (5,3 H), 4.18 (g, J=7.1 Hz, 2 Hy; “C NMR (75 MHz, CDCl) 3
13.5,14.1,72.6,23.4,24.4,20.1,29.2, 29.6,30.3, 31.8,38.3, 55.8,61.5, 173.1, 195.8. IR (NaCl)

3430, 1868, 1693, 1644 o™ Analysis Calculated. for CisHzs0CsS: C, 62.5; H, 9.78; Found: C,
62.6; H,; 9.85. '

=

w T @ P
E{OJ\/{\{CHQ,,/ Etc)\/{\(CHz}f
e pes

27 28
(=)-2-Alkynyisuifanyl-2-methyl-octanoic acid ethyl ester (28) From 24 (940 mg, 3.63 mmol)
and alkynyl chicride (0.3 mL, 3.63 mmol} following general procedure ¥ wes obtained 28
(727mg, 77%) after flash chromatography (5% BtOAc/Hexanes). ‘H NMR {300 MHz, CDCh) d
0.86 (t, J=6.9 He, 3 1), 1.22-1.27 (m, 11 H ), 1.61 (s, 3H), 1.75-1.79 (o, 2H), 2.25 {5, 3 H),
417 (g, J="7Hz, 2 5} "CNMR (7% MHz, CDCl) 8 13.9, 14.1, 22.4, 23.4, 244 29.3, 30.3,
31.5,384,55.7, 61.5 173.0, 194.7, IR (NaCl) 3449, 1736, 1694 em™; Analysis Calculated. for
Cual058: C, 59.9; H, 9.29; Found: C, 60.6; H, 9.44, '

(23] j a /ik/\ e
B0 7 e O 7, R
HE ¥
28

{Z)-2-Methyl 2-propionylsulfapyl-decanocic acid ethyl ester (30), From 23 (613 mg, 2.14
mmol) and propiony! chioride (0.19 ml, 2.14 mmo!) following general procedure F was obtainsd
30 (484 mg, 75%) after flash chromatography (5% EtOAc/Hexanes), 'H NMR (300 MHz,
CDCL) & 0.84 (4 J=69Hz, 3H), 110 {t, /= 7.5 Hz, 3 H), 1.18-1.24 (m, 15 1), 1.58 (5, 3 H),
1.72-1.77 (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, 141, 22.6,_.’23.5= 24.5,29.1, 26.3, 29.7, 31.8, 36.9, 38.5, 55.5, 61.4, 173.2,
199.2. Analysis Caloulated for CigHze045S: €, 63.5; H, 10.0; Fomd: C, 63.7; H, 10.0,
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31
(= 2-Alkynylsulfanyi-2-methyl-3-phenyl-decaneic acid ethyl ester (31). From 5-Benzyi-2-
ter-butyl-5-methyi-[1,3joxatiolan-4-one', (1.2 g 4.7 mmo]) following general procedure F was
obtained 31 (954 mg, 76%) afier flash chrornatography (5% EtOAc/Hexanes). ‘B NMR (300
MHZ, CDCl) 8 1.19 (4, J="THz, 3 ¥}, 1.55 (5, 3 ), 2.26 (5, 3 F}, 3.12 (g, J = 13 Hz, 2 1), 4.13
(g,J=7 Hz,2 H), 7.1 {m, 2 H), 7.2 (m, 3 H); CNMR (75 MHz, CDCly) & 140, 23.1, 30.3,
43.6, 56.3, 61.7, 127.2, 1281, 130.7, 1354, 172.8, 1948,

& Ay
—'\CHZJB s 1]

HiC  OH
eneral Precedure G. ()~ 4-Hydroxy-S-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, 4.3 mmol, 1.0 M in
THF) and the solution was allowed ta slowly warm to -5 °C. The sotution was then poured inic
1 NHCL (40 ml) and extracted with BtOAc (3 2 25 mL). The combined organics were drsd
(MgS0y), filtered and evaporated. Flagh chromatography (20% EtOAc/2% CH:CO:H/ Hexzanes)
gavs 32 (308 mg, 73%). "H NMR {300 MHz, CDCls) (keto-tawtomer) & 0.86 (4,7 =6 Hz, 3 H),
1.16-1.24 (m, 10 ), 1.48-1.53 (m, 2 §), 1.65 (5, 3 H), 1.77-1.85 fm, 1E), 1.94-2.01 (m, 1 H,
3.36 (5, 2 H); 1H NMR (300 MHz, MeOD) {encl tastomer) 0.87-0.85 (m, 3 5}, 1.29 (m, 10 50,
3.29 (s, 3 H), 1.81-1.87 (m, 2 H); *C NMR (75 MFiz, MeOD) (enol tautomer) § 14.7, 23 8, 26.4,
27.1,30.5,30.6,30.8,33.2, 39.8, 613, 103.1 {m), 189.8, 157.8. IR (NaCl} 3422, 1593 e}
Anajysis Calenlated for CiaHan008: C, 64.4; 1, 9.15; Foumd: C, 64.3; H, 9.10.

o}

) \ﬁ,&%
—{(Ch)y HC o B
=) 4-Hydroxy-S-methyl-5-heryl-5-H-thiophen-2-one (33). From 28 (715 mg, 2.75 mmol)
following general procedure G was obtained 33 (402 mg, 6% after flash chromatography {20%
BtOAc/2% CHiCO,H/Hexanes), ' NMR (300 M3z, CDCI:S & (keto tantomer) 0.86 (£, /=7
Hz, 3H), 1.27 (bs, 8 H), 1.68 (5, 3 H}, 1.94-2.26 (m, 2 H), 3.35 (5, 2 H). *H NMR {300 MHz,

MeOD) (enol tautomer) 8 0.8% (t, J= 6.5 Hz, 3H), 1.21-1.36 (m, 7 H), 1.46-1.54 (m, 1 H), 1.64
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(s, 3 H), 1.80-1.90 {m, 2 H); C NMR (75 MHz, MeOD) 8 14.6,23.8,26.3, 27.1, 30.5, 32,
30.8, 61.3, 103.5 (m), 189.8, 197.8, Analysis Calewtated for C1Hu0,S: €, 61.6; H, 847,
Found: C,61.7;H, 8.67.

o

7
. S\ fi Chy
—fCHp g ot
; OH

Hel
34 :

{} 4-Fydroxy-3,5-dimethyl-S-octyl-5-H-thiophen-2-one (34). From 30 (469 mg, 1.55 mmel)
and NaHMDS (3.87 mL, 3.87 mumol, 1.0 M in THF) following general procedure G was obtained
34 (397 mg, 70%). "H NMR (300 MFfz, CDCl) (enol tautomer) 8 0.86 (1, /= 6.8 Hz, 3 1), 1.23
(s, 11 H), 1 50-1.45 (m, 1 H), 1.59 (5, 3 H), 1.74 (5, 3 H), 1.84-1.88 (m, 2 H; BCNMER (73
MHz, CDCl) 8 7.48, 14.0, 22.6, 23.2, 25.9, 29.2, 29.4,29.6, 31.8, 38.5, 58.2, 110.5,180.5,
198.0. IR {(NaC1) 2827, 1601 em™

o

(&) o H
g

Fet  OCHy
as .

General Proceduare H. {d:}—4-M¢thﬂxy~5~methyi»5uocty1~5-§{ -thiophen-2-one (35). To 32 (70
mg, 0.27 yomol) in DMF 1,1 mL}) cooled to - 46 °C was added NaH (14 mg, 0.35 mmol, 60% m
mmineral oil) and the solution was aliowed 1o warm and stir at 0 °C for 30 minutes. Dimetiyl _
sulfate {50 111, 0.55 mmol) was then added directly and the mixture was altowed to warm and sty
for 2.5 hours at room temperature, NF4Cliy'1 N HCL(3:1, 10 mi) was added and the solution
was exiracted with B0 (3 x 10 mL). The combined organics were washed with H,O 313
L), dried (MgSCy), filtered and svaporated. Flash chromatography{w% BiOAc/Hexanes)
gave pure 35 (59 mg, 80%). VH MR (300 MEz, CDCls) 8 0.85 (4, J=7 Hz, 3 H); 1.07-1.18 (m,
{ED, 1.23 (5, 10 E), 1.43-1.49 (m, 1 H), 1.61 5,3 H), L74-1.81 (m, 2 H),3.81 (5,3 H), 529 (s,
1ED; PCNMR (75 MHz, CDCL) 8 14.0, 22.6,25.1, 26,4, 26.1, 29.3, 29.5, 31.8.38.8, 393,
59.4, 101.3, 187.3, 192.8. Amnalysis. Caloulated for C1aHa:0n8: C, 65.6; H, 9.50; Found: C,
65.8; H, 9.50.
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()~ 4- Miethoxy-S-methyt-5-hexyl-5-H-thiophen-Z-one (36} From 33 (40.3 mg, .19 mmol)
and dimethyl sutfate (35 pL, 0.37 mmol} following general procedure H was obtained 36 (25 mg,
58%}4 after flash chromatography (15% BEtOAc/Hexanes). 'H NMR {300 MHz, CDCL) § (.86 (4,
J=67Hz, 3H), 1.08-1.13 (m, 1 H), 1.24 (s, 6 A}, 1.35-1.3% (m, 1 H), 1.61 (5,3 H), 1.75-1.82
{m, 2’H), 3.81 (s, 3 H), 5.30 (s, 1 Hy, PC NMR (75 Mz, CDClLi) 6 14.0,22.5,25.1, 26.4,29.2,
31.5,38.9,50.4,59.4,101.3, 187.3, 153.8.

H
& CHy

“CHZC)Q\F;“;%M{GCHS
a
) 4- Methoxy-3.5-dimeth vi-S-octyl-5-H-thiophen-2-one (37). From 34 (4Q mg, 0.16 mmmol),
KH (27 mg, 0.20 mmol, 30% in minera] oil) and dimethyl sulfate (30 ul, 0.31 mmol} foliowing
general procedure H was obtained 37 (30 mg, 71%). "H NMR (300 MHz, CDCL) 6 0.86 (4,/="7
Tz, 3HD), 1.06-1.00 (m, T H), 1.24 (g, 108, 1.41-1.48 (g, 1 H), 1.55 (s, 3H), L71-0L.79 (m, 2
ET), 1.98 (s, 3 5D, 4.09 (s, 3 H); C NMR (75 MHz, CDCl) 8 9.59, 14.1, 22.6, 25.2, 26.5,29.2,
29,4, 29.6, 31.8, 38.9, 58.7, 59.8, 1113, 180.2, 195.7. IR (NaCl} 29027, 1676, 1631, 1582 con™.

Anslysis Caleulated for CisHys0,8: C, 66.6; H, 9.69; Found: C, 66.5; H, 9.67.

' )
)
g N
HaG OCr

3B
(F)-5-Benzyi-4-methoxy-S-methyl-5-H-thiophen-2Z-one (38). From 22 (50 mg, 0.23 mmol),
and dimethyl suifate (44 ul, (.45 mmol) following general procedurs H was obtaimed 38 (38 mg,
74 %), "HNMR (300 MHEz, CDCL )& 1.65(s, 3 H), 3.1 (q, J=7Hz 28}, 3.84 (5,3 H), 5.19

(s, 1H), 721 {m, 3 H); BCNMR (75 MHz, CDCIy § 26.0, 45.0, 59.5, 59,9, 101.9, 127.2,

128.0, 1304, 135.9, 186.5, 192.9,
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(:k)-5-Methyl-S-octyl-2-oxo-thiophen-4-yioxy -acetic acid ethyl ester (39). From 32 (3% myg,
0.16 mmel) and ethyl bromeﬁcetate (36 pL, (.32 mmol} following general procedure I was
obtatned 39 (3% mg, 73%) after fiash chromatography (15% BiOAc/Hexanes). S NMR (300
MHz, CDCly) 8 0.86 (t, /=6 Hz, 3 H), 1.24 (5, 11 ED), 1.29(t, /=7 Hz, 3 ), 1.47-1.48 (m, 1 H),
1.68 (s, 3 H), 1.85-1.88 (m, 2 ), 4.25 (q,J =7 Hz, 2 H), 4.54 (5, 2 H), 5.20 (s, 1 H); “C NMR
(75 MHz, CDCl) § 14.1, 14.1, 22.6, 25.1, 26.4, 20.2, 20.3, 29.5, 31.8, 38.8, 59.7, 61.5, 67.9,
102.3 166.2, 185.3, 193.4, IR (NaCl) 2928, 1762, 1682, 1612 e, Amnalysis Calculated for
Crrias0a8: C, 62.2; H, £.39; Pound: C, 62.2; H, B.67.

d
C3] A aH
%)T

(g

HsC D‘"\roa

a8 &}
{+}~ S-Methyl-5-hexvi-2-oxo-thiophen-4-vloxryl-acetic acid ethyl ester (40}, From 33 (Ee'mg,
0.09 mmol) and ethyl bromoacetate (20 pL, 0.2 mmol) following general procedure H was
obtained 40 (18 mg, 67%) efter flash chromatography (15% EtOAc/Hexanes). "H NMR. (300
Mz, CDCl3) 4 0.86 (4, J= 6.8 Fz, 3 H), 1.24-1.27 (m, 7E), L32{, J="7Hz 3}, 147-148
(m, 1H),168{s,3E), 1.84-1.88 (m, 2 ¥}, 4.25 (g, J=THz, 21}, 4.54 (5, 2 H), 5.21 (g, 1 H};
BENMR (75 MHz, CDCl) 8 14.1, 14.1,22.5, 25.1, 264, 29.2, 31.6, 3.9, 59.7, 61,9, 68.0,
102.3, 166.2, 185.3, 193.3. IR (NaCl) 2032, 1762, 1682, 1612 cm™. Analysis Caleulated for
CisHLe0s8: €, 59.9; H, 3.05; Found: C, 59.9; H, 8.08. ¢

o

(f-'-v(ﬁ/l—i
&
e

M Dr’\/\,’c‘e

41

7]

(Z=)-4=-(4-Chloro-butoryy-S-methyl-S-~octyl-SH-thiophen-1-one (41} From 32 (47 mg, 0.18
oty end 3-iodo~1-chiorobutane (40 pl, €.36 mmol) following general procedure H was
obtained 41 (46 mg, 85%) after flash chromatography (20% RtOAc/Hexanes). "H NMR (300
MEz, CDCl) 6 0.86 (1, /=7 He, 3 H), 1.07-1.27 (m, 12}, 1.24 (5, 10} 1.48-1.51 (m, 1 H},

40
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1,62 (s, 3 H), 1.75-1.82 (m, 2 H), 1.89-1.98 (m, £ H), 3.59 (5, J = 5.9 Fiz, 2 H}, 3.95-3.98 (m, 2
H), 5.28 (s, | H); “C NMR (75 MHz, CDCL) 8 14.1, 22.6, 25.1, 26.0, 26.5, 26.0,29.2, 203,

29.5,29.7,31.8, 44.1, 59.6, 71.7, 101.6, 186.1, 193.8, Anatysis Caiculated for Cp7F20CI08: C,
61.3,H, 8.78, Found: C,61.9;H, 9.01.

(Fp4-{4-Chioro-butoxy)-S-methyi-S-hexvi-5 Ho thiophen-2-one (42}, From 33 (36 mg, 0.17
mmol) ané 3-iodo-1-chlorobutane (40 i, 0.34 mmol) following general procedore B was

obtained 42 (32 mg, 75%) afier flash chromatography (20% BEtOAr/Hexanes), "H NMR (400

Mgz, CDCL) 8 0.86 (1 J = 5.1 Hz, 3 H), 1L.05-1.14 (m, 1 H), 1.25 (5, 6 H), 1.46-153 m, 1 1),
(163 (3 3, 1.77-1.85 (m, 2 H), 1.90-2.00 (m, 4 FL), 3.59 (¢, J = 4.5 Hiz, 2 ), 2.95-3.99 (m, 2

H), 5.28 (5, 1 H). "C NMR (75 MHz, CDCls) 8 13.7, 22.3,25.1, 26.1, 26.4, 20.1, 26.1, 315,
39.0,43.9, 39.5, 716, 101.5, 185.9, 192.9, IR (NaCl) 2927, 1683, 1607 om™’. Analysis
Calculated for CystosCl0,8: C, 59.1; H, 8.27; Found: C, 593 H, 8.39.

o

Q
(&) N b2y S/k/\'/
e e,

Hl  0Ne= H,& OH
43 44

(&)-4-aliyloxy-S-methyl-5-octyl-5 F- thiephen-I-one {43). From 32 (31 mg, 0.12 mmol) and
altyl bromide (21 uL, 0.2 mmol) following general procedure ¥ was obtained 2 3:1 mixtore of
43 and 44 (26 mg, 74%) which could be separated and purified using flash chromatography (15%
2t0Ac/Hexanes). O-alkylated product 43, 'H NMR (300 MEz, CDCi) 8 0.86 (L, J=63Hz, 3
H), 112117 (m, 1 H), 1.24 (5, 10 H), 1.45-1.49 (m, 1 H), 164 (g, 3 H), 1.77-1.84 (m, 2 1), 4 47
(d,J=5.6Hz, 2 H}, 5.25 (s, 1 H), 5.31 (&, J= 11 Hz, 1H), 5.39 {d,J=17Hz, 1 H}, 590559
{ddd, J=35.6, 11, 17 Hz, 1 H); °C NMR (75 MHz, CDCly) 6 14.1,22.6,25.1,26.5, 28.2,29.3,
29.5,31.8,38.9, 59.7, 72.8, 102.0, 119.5, 130.8, 185.8, 163.8. IR (NaCl) 3441, 1681, 1608 em™.
Analysis Calenlated for CisHp60.8: C, 68.0, H, 9.20, Found: C, 68.1; K, 8.34,

41



2

10

26

{44 C-alkylated product "H NMR (300 MHz, CDCls) 8 0.86 (1, J=6.5 Hz, 3 H), 1.25 (m, 12
H), 1.54 (5, 3 ), 1.79-1.84 (m, 2 H), 2.43-2.47 (m, 2 F), 5.05-5.11 (m, 2 H), 5.57-5.69 (1 Hj.

o o

w L n @ A~z

§) \ﬁ/\/
L T el 2
Fot O e Hl  OH
45 : 48

{4~ allyloxy- S-methyl-5-hexyl-5 H- thiophen-2-one (45} From 33 (270 mg, 1.3 mmol}
and allyl bromide (6.2 ml, 2.52 mmol} following general procedure H, was obtammed 2 2.3:1
mixiure of 45 and 46 {205 mg, 58%; which conld be separated and purified using flash
chromatography {15% EtOAc/Hexanss). 'H NMR. {300 MHz, CDCI3) (45) (O-alkylation) § 0.84
{t,J=7Hz, 3H), 1.09-1.17 (m, 1 H), 1.23(s, 6 IT), 1.40-1.51 (m, 1 I, 1.62 (5, 3 H), 1.73-1.83
(m, 2 H), 446 (4, J=5.6Hz, 2H), 533 {8, J=10Hz, 1 H),5.38 (d,J= 17 Hz, 1 H), 5.28{s, 1
H), 5.87-3.98 (add, J = 5.6, 10, 17 Hz, 1 H); "C NMR (75 MEz, CDCL) 8 14.0,22.5,25.1,
26.5,292,31.6,38%, 58.7, 72.8, 1019, 119.6, 130.7, 185.8, 103.9. Analysis Caleulated for
C1eH2:0,8: C, 66.10; F, 8.72; Found: C, 66.04; H, 8.72. _
(46} (C-alicylation) 'HL NMR (300 MHz, CDCL) § 0.86 (1. J =7 Hz, 3 I, 1.24 (bg, § H), 1.54 (g,
3H), 1.81-1.84 (m, 2 H), 2.42-2.48 (m, 2 FI), 5.05-5.10 (m, 2 ), 5.56-5.67 (m, 1 5.

2 i
& )K/,cr-g 3 S)S(m{s
5% i 1 \/\\

L S el el
M O ’ WD
47 4B

(E)dealiyiory-3,S-dimethyl-S-octyl-3 A- thiophen-2-one (47). {&43-Aliyl-3 5-Dimethyl-A-

oetyl-thiophene-2,4-dione (48). From 34 (70 mg, 0.27 mmol) and allyl bromide (47 ul, 0.55

mmol) following general procedurs H, was obtained 2 2.3:1 mixture of 47 and 48 (C-»a]kylation
data not shown) (67 mg, 82 %) which could be separated and purified using flash
chromatography (20% BtOAc/Hexanes),

(47, B NMR (300 MHz, CDCly) 8 0.86 (1,7 =7 Hz, 2 H), 1.06-1.48 (m, 12 H), 1.58 (s, 3 5,
1.75-1.82 (m, 2 FL), 1.94 (s, 3 H), 4.80-4.82 (3, 2 H), 5.28-5.46 (m, 2 H), 5.89-5.03 (m, 1 H); *C
NMR (75 MEz, CDCl) 8 9.65, 14.0, 22.6, 25.2, 26.6,29.2, 29.3, 20.6, 31.8, 35.2, 57.5, 72.5,
118.2.119.5,132.6, 179.4, 193.8, IR (NaCl) 2855, 1676, 1628, 1580 cm™.

42



10

15

28

(48). "H NMR (300 MEz, CDCly) 5 0.86 ¢, J=7 Hz, 3H), 1.16-1.47 (m, 15 H), 1.57 (s, 3 H),
1.74-1.96 (m, 2 ET), 2.42-2.46 (m, 2 H),. 5.04-5.10 (m, 2 H), 5.53-5.67 (m, 1 H).

(£} S"%/ H
._132‘3)-4\/}“‘(\

HL O
s N
49

E-5-methyl-5-4-prop-2-yaylery-5 H- thiophen-2-one (4%). From 33 (45 ﬁag,, (.21 nomol)
and propargyl bromide (37 pl, 0.21 romol) following geﬁ.sra} procedure H was obtained 49 {21
mg, 40%). "H NMR (300 NJ'HZ, CDCL) d0.86 (1, /=7THz, 3H), 1.11-1.20 (m, 1 H), 1.24 {5, 6
B0, 1.41-1.49 {m, 1 H), 1.63 (s, 3 ), 1.76-1.86 (m, 270, 2.59 (4, J=2.5 Hz, 1 H), 462 (4, J=
3.7 Hz, 1 H), 463 (4, J= 3.7 Hz, 1 H), 543 (5, 1 F).

g
{£} H

8

TP

Fel D’\ﬁ,-ﬁlﬁu
5 &

()~ 5-Methyl-5-octyl-2-oxo-thiophen-4-ylexy-acetic acid rert-butyl ester (50). From 32 (60
mg, 0.25 mmol) end rer-butyl bromoacetate (73 pL, 0.4% mmol} following general procedure I,
wag obtamed 50 (62 mg, 70%) after flash chromatography (15% EtOAc/Hexanes). "H NME (300
MHz, CDCI) 8 0.86 {t, /=7 Hz, 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); PCNMR (75 MHz, CDCh) & 14.0, 22.6, 25.2, 26.3, 28.1, 25.2,

203,295, 318, 38.9, 59.7, 68.5, 83,4, 102.1, 163.2, 185.5, 183 4. Analvsis Caloulated for
CioHs 0480 C, 64.0;, H, .03, Found: €, 64.1; H, 8.08,
g E?/ H
(Ha )y

Fl . G,?’Dm

(&) B-Methyl-5-bexyl-Z-oxe-thiophen-4-yioxy)~ncetic acid fers-butyl ester (51). From 33
{169 mg, 0.79 mmol} and fers-butyl bromoacetate (0.23 mL, 1.58 mmol) following general
procedure H, was obtained 51 (206’ mg, 80%; after flash chromatography (15% BtOAc/Hexanes).
"H NMR (300 MEz, CDCL) 6 0.82 (t, J= 6.8 Hz, 3 H}, 1.21 {s, 8 E), 1.47 (s, 0 H), 1.64 (5, 3 H),
1.78-1.83 (m, 2 F), 4.41 {5, 2 ), 5.15 (5, 1 H); ®C NMR (75 MHz, CDCh) 8 14.0, 22.5, 25.1,
263, 28.0,29.1, 31.5, 38.9, 59.6, 6.4, 83 .4, 102.1, 165.2, 185.5, 193 4,

vty
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{£)- 5-Pheryl-S-methyl-2-0xo-thiophen-4-yloxy)-acetic acid ferr-butyl ester (52). From 22
(150 mg, 0.68 mumol) and ferz-buty! bromoacstate (0.20 mL , 1.36 mmel} following general
procedure H, was obtained 52 (159 mg, 74 %) after flash chromatography (20%
Et0Ac/Hexanes), "H NMR (300 MHz, CDCl; )& 1.49 (5, 9 ), 1.65 (5, 3 1), 3.17 (5, 2 B), 444
(q,J =8 Hz, 2 1), 5.13 (s, 1 H), 7.24 (m, 5 E}; C NMR (75 MHz, CDCls) § 25.8, 28.1,45.0,
60.1, 68.4, 83.6, 102.6,127.2,128.1,130.5, 1355, 165.3, 1849, 192.8.

G

1
AHCle o
Hal ’}roﬁ
82 0

General Procedure L (5 5-Methyl-S-octyl-2-oxo-thiophen-4-viexyi-ancetic ackd (533, To 50
{65 mg, 0.18 mmol) dissotved tn CHLCl (1.4 ml} was added trnifluoroacstic acid (TFA) (0.7
mL} and the solution was stirred at room temperature for 4 hours. The solvents wers evaporated
and the crade material was chromatographed (20% BtOAc/2% CH.CO-H/Hexanes) 1o give pure
53 (48 mg, 89%). H NMR (300 MHz, CDCly) § 0.86 (1, /= 6.9 Hz, 3 H), 1.24 (5, 11 H), 1.47-
1.48 (m, 1 H), 1.68 (s, 3 ), 1.84-1.88 (m, 2F0), 4.62 (s, 2 H), 5.31 (s, T F); °C NMR (75 MHz,
CD(Cly) 8 14.1,22.6,25.1,26.1, 28,2, 283, 20,5, 31.8, 58.9, 60,1, 67.7, 102.4, 160.8, 183 8,
195.4. IR (NaCl) 3442, 1645 cm™; Analysis Caloulated for CisHn04S: C, 59.9; H, 8.05; Found:
G, 60.0; 1, 8.09,
o

.
#
g
_—(HEC‘M\Q/

Fal . O/ZFOH
(&)~ 5-Methyl-S-hexyl-2-oxo-thiopber-4-yloxy)-acetic acid (54). To 51 (177 mg, 0.54 mmol)
end irificoroacetic acid (TFA) (2.61 mL) foliowing general procedure I was obtained 54 (144 mg,
98%) after flash chromatography (20% BtOAc/2% CHiCO.H/ Hexanes). "H NMR (300 MHz,
CDCiz) 6 0.85 (t, J= 6.8z, 3 ), 1.24 (5, 7H), 1.44-1.47 (m, 1 H), 1.68 (s, 3 H), 1.54-1.91 (m,
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G

2H), 462 (s, 2 FI), 5.33 (s, 1 H); PCNMR. (75 MHz, CDCly) & 14.1, 22.6, 25.1, 26.1, 29.2, 31.6,
38.9, 60.3, 67.7, 102.4, 169.8, 185.9, 196.1.

g
rﬁ\g} g y i
S =
f}f/
56 o

(:"}- 5-Phenyl-S-methyi-2-oxo-thiophen-d-yioxy)-acetic acid (55}, To 52 (117 mg, 0.35
mmol) and friftuoroacetic acid (TFA) (1.4 mL) following general procedure I was obtained 55
(68 mg, 70 %) after flash chromatography (30% EtOAc/2% CHaCOH/ Hexanes). 'H NMR (300
Mz, MeOR)} & 1.63 (5, 3H), 3.11 (dd, J= 6.8 Hz, 13.6 Mz, 2 H), 4,56 (5, 2 H), 5.21 (s, 1 H}, 7.1
(m, 5 H); “CNMR (75 MHz, MeOD) § 26.7,43.7, 61.9, 67.1, 103.9, 1283, 120.1, 13L8,
137.5, 1693, 187.3,195.8.

ol

@ h7,w
=

~Cgn H

G !!
=T

55

N

(8]

(E-N-Adlyl(S-methyl-S-octyl-2-oxo-thiophen-4-yiosyi-acetamide {41). To a cooled sointion
(0 °C) of 53 (64 mg, (.21 mmol} m CH,Ch (1.1 mL) was added 1-[3-(Dimethylaminoypropyl)-3-
sthylcarbediimide hydrochioride (EDC) (49 mg, 0.25 mumol), DMAP (3 mg, 0.02 mmol), and -
allyl amine (18 pl, 0.25 mmol) and the mixmure was allowed to warm fo room temperature and
gtir for 12 hours. The sohution wes poured indo a solotion of 1 N HCl g (1035 and extracted with
BiyO 3% 10 mL) The combined crganics were dried (MgSC,), filtered and evaporated to gve
crnde 56, Flash chromatography (50% BtOAcHexanes) gave pure 56 (50 mg, 66%). ENMR

(300 MHz, CDCl;) 5 0,86 (t, /=7 Hz, 3 H), 1.12-1.22 (m, 1 H), 1.24 (s, 10 H), 1.41-1.51 (m, 1

H), 1.68 (5, 35, L.82-1.87 (m, 2 H), 3,98 {app t, J=6 Hz, 2 H), 4.50 {5, 2 I}, 5.20 (4, J= 10
Hz, 1 H), 5.22(d, J=173Hz, 1 H),5.35 (5, 1 H), 5.80-3.50 (ddd, J=6, 10, 17 Hz, 1 H), 6.19
{bs, 1 H); C NMR (75 MHz, CDCL) 8 14.0, 22.6, 25.3, 26.5, 29.2, 20.4, 29,5, 31.8, 39.1, 41.6,

59.3,70.3,103.4, 117.2, 133.2, 165.3, 183.9, 192 8. Analysis. Calculated. for CiyHoeaN0s8: &,
§3.7; K, 8.61; Found: C, 63.4; H, 8.67. '
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General Procedure J. (E{3-methyl-5-hexyl-2-oxo-thiophen-d-yioxyalkynyl-methyl
ghycinate (57). To a solution of 54 (42.4 mg, 0,15 numol) in CHCN (0.86 mL) was added tris(2-
oxo-3-oxazolinylyphosphine oxide’ (91 mg, 0.20 mmol), methylgiveinate hydrochloride (18.7
mg, 0.16 mmol) and NEts (43 ul, 0.31 mmol) and the solution was allowed to stir at room
temperature for 20 minutes, The mixture was poured into a solution of NHClesy/t N HCI (10
ml) and extracted with Bt0 (3 x 10 mL). 'The combined orgamics were dried (Mg8Q,), fltered,
evaporaied and chrometographed (40-50% BEtOAc/Hexanes) to give pure 57 (43 myg, 80%). 'H
NMR (300 MHz, CDCl3) 6 0.85 (, /= 6.8 Fz, 3 H), 1.23-1.26 (m, 75, 1.49-1.55 (m,“l Hj, 1.65
(s, 3H), 1.84-1.90 (m, 2 E), 3.79 {5, 3 H}, 4.11 (4, J =5 Hz, 1 H), 412 (4, J=5Hz, 1 H), 447
(s, 25, 5.36 (s, 1 ED), 6.76 (bs, 1 H). |

H
HsC  © M. O
3 "\ﬁ, ACOH
] o

(E{5-methyl-5-hexykl-oxo-thiophen-4-ylozy)-alkynyl givcinate (38). To 57 (22 me, 0.06
mmol} dissolved in THF/ELO (4.5 mL, 3:1), cooled to 0 °C was added T3OH {3 mg, 0.07 ool
and this solution was aliowed to stir for 45 minutes. Then the mixture was poured info & solution
of HC (10 mi, 1 N) and exiracted with B1p0 (3 x 10 mL). The combined organics were dried
(MgSQy), filiered and evaporated to pive crude 58. Flash chromaiography (50%
EtOA/2%CH;COH/ Hexanes) gave pure 58 (19 mg, 86%). 'HL NMR (300 MHz, CDCla) 8 0.85
{t, J=6.7Hz, 3 H), 1.25 (5, TH), 1.48-1.52 (m, 2 B}, 1.68 (5, 3 H), 2.08-2.10 (m, 2 H), 4.05(s,2
H), 4566, 2H), 541 45, 1 H).

{=) N-{4-Bromobutyl)-(Smethyi-5-bexyl-2-exo-thiophen-4-yloxy}-acetamide (55}, To 54 (61

mg, (.22 mmol) end 1-aminopropano! hiydrobromide (30 mg, 0.23 mmol) following general

45
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précadure T gave 59 (65 mg, 74%) after flash chromatography (50% BtOAc/Hexanes). " NMR

(300 MHz, CDCL) 8 0.86 (¢, J= 6.9 Hz, 3 H), 1.12-1.15 (m, 1 H), 1.23-1.28 (5, 6 H}, 1.46- 1.53

(rm, L H), 169 (s, 3 H), 1.82-1.88 (m, 2 H), 2.14 (quint. /=6 He, 2 H), 3.42 (m, 2 H), 3.54{q, J
=53 Hz, 2 H), 445 (s, 2 ), 5.35 (s, 1H) 6.45 (bs, 1 H).

el h
st
4

() N-aByl-(5-phenyl-5-methyl-Z-oxo-thiophen-4-yloxy}-acetamide (60}. To 55 (72 mg, 0.26

mmol) and allyl amine (21 pL, 0.28 mmol) following general procedute T gave 66 (39 mg, 47 %)

afier flash chromatography (gradient 10-50% EtOAc/Hexanes). 'H NMR (300 MFz, CDCL) 8
173 (s, 3 H), 3.17 (5, 2 H3, 2.93 (m, 2 H), 441 {5, 2 H), 522 (m, 2 H), 5.24 (s, 1 ), 5.80 (m, |
), 5.83 (s, 1 H). 7:24 (m, 5 F) PO NMR (75 MHz, CDCL) § 26.0, 41.6, 45.4, 59.7, 70.3,
1038, 117.], 127.5, 1283, 1302, 133.3, 135.6, 165.3, 1834, 192.0.

o

4 o
~{CH}
3G o J{

HsC oSt

General Procedure K, (&)-4- Carbonic acid ethyl ester-S-methyl-S-octyl-5 H- thiophen-2-
one (61). To asolution of 32 (95 mg, 0.3% mmel) in THF (1.8 mL) cooled to 78 °C was added

LiHMDS (0.58 mL, £.58 mmol, I M in THF) and the solution was allowad to stir for 30 minutes

at =78 °C. Efiyl chloroformate (60 L, 0.62 mmol} was then added and the mixture was
transferred to an ice bath and then allowed to slowly warm o room temperature. Adter [ hour at
room temperatare the mixture was poared into & solution of HCL (1 NYNELCl gy (10 mL) and
extracted witk B0 (3 x 10 mL), The combined organics were dried (MgSQy), filiered,
evaporated and chromatographed (20% BEtOAc/Hexanss) to give pure 61 (111 mg, 91%). "
NMR (300 MEiz, CDCls} § 0.85 (1, J= 6.9 Hz, 3 H), 1.12-1.17 (m, 11 H}, 1.38 (t, J=7 Hz, 3 H),
1.42-1,50 (m, 1 H), 1.67 {3, 3 H), 1.82(d, J=9Hz, 1 H), 1.85{d,J= 9 Hz, 1 H},4.33 (q./=7
Hz, 2 F), 6.38 {5, 1 H); ®C NMR (75 MHz, CDCly) 8 14.0, 14.0, 22.6,25.2, 25.8,20.1,29.2,
20,4, 31.8, 38.4, 60.1, 66.0, 112.8, 150.2, 175.6, 193.9. IR (NaC1) 2928, 1782, 1690, 1625 cm™.
Analysis Catoutated for CigHa0sS: C, 61.1; H, 8.33; Found: C, 61.5; H, 8.32.
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(#)-4-Carbonic acid methyl ester- S~-methyl-S-octyl-5 B- thiophen-2-one (62). From 32 (73

mg, 0.30 mmol) and methyl chloroformate (37 ul, 0.48 mmol) following general procedure K

was obtained 62 (63 mg, 70 %) after flash chromatography (20% FtOAc/Hexanss). 'H NMR (300
Mz, CDCl) & 0.85 (4, J= 7 Hz, 3 H), 1.15-1.21 (o, 1 H), 1.22 (5, 10 E), 1.41-1.51 (m, 1 50,
1.66 (s, 3H), 1.81(d, J=9 Hz, 1 H), 1.83 (4, /=9 Hz, 1 H), 3.92 (s, 3 H), 6.39 (s, 1 H}; °C
NMR (75 MHz, CDCL) 8 14.1, 22.6, 25.2, 25.9,29.2, 20.3, 20.4, 31.8, 38.4, 56.2, 60.2, 112.9,
150.9, 175.5, 194.1. IR (NaCl) 3382, 1626, 1560, 1542 cm™. Analysis Calculated for
C15H,4048: C, 59.9; H, 8.05; Found: C, 66.3; H, 8.10.

S i

g, F

Mo O O/\y
83

{(z)-4-Carbonic acid allyl ester- S-methyi-5-octyl-58 H-thiophen-2-one (63). From Si (515
mg, 0.21 mmol} and allyl chioroforzate (33 ul, 0.32 mmol) foliowing general procedure K was
obtamed €3 (46.3 mg, 67%) after flash chromatography (15% EtOAc/Eieganes). “H MR (300
MHz, CDCly) 8 0.85 (¢, /=7,3 E‘i}, 1.16-1.23 {bs, 10 H}, 1.41-1.51 (m, 2 ), 1.67 {5, 3 H), 1.81-
187 (m, 2 H), 474 (app &, J=6, 1.3 Hz, 2 1), 5.37 (app dq, J=10.3, 1.02 Hz, 1 H), 5 44 (app
dg, J=15.9, 1.02 Hz, 1 F), 5.90-6.0 (m, 1 H), 6.39 (s, 1 H); “CNMR (73 MHz, CDCl) 14.0,
22.6,25.2,258,28.1,20.2,29.4,31.8 384,601, 70.2,112.0, 120.6, 130.23,150.0, 175 5,
1937, IR (NaCl}y 2927, 1782, 1691, 1606 cm™. Analysis Caleulated for Cr7M 60,0 C, 62.5, H,

8.03; Found: C, 62.6; H, 8.07.
o
& ﬁ
—{Chalp { Jz/
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84 .
(&=)-4-Propionyl- S-methyl-5-octyl-5 H- thiophen-2-one (64). From 32 {40 mg, 0.17mmol) and
propionyl chiotde (20 kL, 0.22mmol} following geﬂerai procedure K was obtained 64 (23.1 mg,

47%) after flash chromatography (15% EtOAc/ Hexanes). “H NMR (300 MHz, CDCly) 3 0.85 (1,
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J=THz, 3 H), 1:12-1.25 (m, 13 H), 1.42-1.49 (m, 2 H), 1.64 (s, 30, 1.78-1.84 (m, 2 H}, 2.57

(q,/=7.5 Hz, 2 H), 6.39 (5, 1 H); C NMR (75 MHz, CDCls) & 8.71, 14.0, 22,6, 25.1, 259,
27.9,29.1,16.3, 29.5, 31.8, 38.6, 60.4, 113.8, 169.1, 177.0, 179.9. IR (NaCl} 2928, 1787, 1688
am'g‘;.Analysis Calculated for Cit:0:8: C, 64.4; H, 8.78; Found: C, 64.3; H, 5.89,

o
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{)-d~ earbonic acid ethyl-ester- 5-phenyl-5-methyl-5 B, - thiophen-2-ene (653, Prom 22 {50
mg, 0.23mmo}) and ethyl chloroformate (35 pL, 0.36 mmol) following general procedure K was
obtained 65 (67 mg, 88%). "H NMR (300 MHz, CDICL) 8 1.31 (t,J="7Hz, 3H), 1.69 (s, 3 Hj,
3,15 (s, 2 H), 4.36 {q, J="7 Hz, 2 H), 6.33 (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, 1282, 130.3, 135.4, 150.1, 175.1, 1923,

@ oH o oM
S )k 1
ii?/\\ 8 /]/’,\

HGIHOr Ly o HCHCI Ly o

&8 87
4- Hyvdroxy-3-(1-hydroxvethylr-S-methyi-S-octyt-5 B-thiophen-2-ons. (66, 67). To 32 (247
mg, 1.02 mmol) dissolved in hexanes was added tristhylamine (0.23 mL, 1.68 mmol) and
nmethylsiivichloride (0.21 mL, 1.64 mmol) and the solution was allowead to atir ai room
temperature for 4 b The mixture was fittered aver celite and evaporaied to provide S-methyl-3-
oetvl-d-irimethvisilanvioxy-3-H-thiopen-2-one. To a solution of TiCL (0.7 mL, 0.7 mmol} in
CH,Cly (1.95 mL) at 78 °C was added acetaldehyde (54 ul, 0.97 mmol) and this solution was
allowed to stir for 5 min at~78 °C. Then, $-ﬂ1ethyi-5-Octyi-é-trimeﬁlylsﬂanylaxy-S—H-ﬂﬁﬁp en-2-
one dissoived in CHLCL (04 ml) was canmulated into TiClu/acetaldehyde sohrion giving &
bright orange color, This mixture was allowed to wamm and stir for 20 min at 0 °C. The mixture
was potred into N Clyy {15 mL) and extracted with CHaClp {3 x 15mL). The organics were
comnbined, dried MgS0y), filtered and evaporaied. Flash chromatography (10%
BtOAc/Hexanes) provided pure 66 (34 mg) and 67 (24 mg) (50%). (66) "H NMR (300 MHz,
CDClL) 6086 (1, J=69 Hz, 3H), 1.05-1.08 G, 1H), 1.24 (bs, 11 HD), 149 (4, /=65 Hz, 3 K,
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rolamer ) 1.55 (4, J= 3’)}¥23Hroamer)loz(s,al{)17818“(m2ﬂ),468(q,§ 6.5

Hz, 1 H, rotamer), 5.04 (g, /=352 Hz, | , rotamer). HRMS (ES) m/z caloulated for
CrgHoe0:SNa" (M+CH,+Na") 323.1660 obsd, 323.1660.

(67 "H NMR (300 MHz, CDCls) 8 0.85 (t, T= 6.9 Hz, 3 H), 1.24 (bs, 12 H), L47 (¢, T = 6.6 Hz

3 H, rotamer), 1.54 (d, J = 5.4 Hz, 3 K, rotamer), 1.59 (5, 3 H), 1.76-1.82 (m, 2H), 4.65 (¢, I =

6.3 Hz, 1 H), 5.06 {q, J = 5.4 Hz, 1 H). BRMS (ES) r/z caleulated for Cy¢Fas0sSNa™
(M-+CH,#Na") 323.1660 obsd. 323.1560.

88

General Procedure L. 3-Alicynyl-d-hydroxy-S-methyl-3-ectyl-5 H-thiophen-2-one. (68). To

132 (94 mg, 0.38 mmol) in CHaClh (1.9 L) at 0 °C was added NEi, {58 L, 0.42 mmol),

dimethylaminopyridine (DMAP) (19 mg, 0.15 mmol) and acetic anhydride {43 pL, 0.47 mumol).
The solution stirred at 0 °C for 15 min then was allowed to warm and stir at room temperatire for
2-14 5 or uniil TLC indicated completion of the reaction, The mixture was poured into
NELCl(sat)/HCL (1 N) (3:1, 8 mL) and extracted with CHyCly (3 x 10 mL). The organics were
combined, dried (MgSOy), filtered and evaporated to giver crude 68. Flash chromatography
30%EBOAC/2%Ac0H/Hex (rf = 0.44) gave pure 68 (83 mg, 78%). 'H NMR (300 MHz, CDCly)
5084 (m, 35, 1.22(bs, 10H), 148 (m, 2 H}, 1.65 (5, 3H}, 1.77-1.92 (m, 2 H), 2.55 {5, 3 H).
PCNMR (75 MHEz, CDCl) 8§ 13.9, 22.6, 23.8, 25.1, 26.3, 29.1, 29.2,29.5,31.7,39.4,59.7,
109.7, 190.5, 195.5, 204.9. FRMS (BI) m/z celouiated for CysHsi087 (M) 284.1441 obsd.
284.1414,

S i 4

fH»C}e\r—{/ o
s

5341
4-Hydroxy-S-methyl-S-octyl-3-(2,2,2-trifluoro-allynyl)-5 H-thiophen-Z-one. (69), To 32 (90

mg, 0.37 mmol), trifluoroacetic anbiydride (114 ul, 0.81 mumol), dimethylaminopyridine
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{DMAP} (18 mg, 0.15 mmol) aud NEf (108 L, 0.77 mmol} following General Procedure L was _
obtained 65 (107 :{ixg, 86%) after flash chromatography (40%Hex/10% THF/2%AcOH/BtOAC).
LELNMR (300 MHz, MeCD) d 0.85 (t, 7= 6.9 Fiz, 3 HJ, 1.09 (m, 1 H), 1.21 (bs, 11 H}, 1.38 (s, 3

), 1.51-1.60 (m, 1 H), 1.65-1.71 (m, 1 H). ERMS (B m/z celenlated for CyBxF20:.8" M0
338.1158 obsd. 338.1171. -

w X
Ol
g .
. | Ohte
Hollr, 7 /

FaG OH

A

. T
4~Hyciruxy~§~methyl—S»act?j’b%exo-z,ﬁ-dihydro-thiaph ene-3-carboxylic acid methyl estey
{70). To 32 (81 mg, 0.37 mmol}, methy! chloroformate (63 gL, 0.81 mmol),
dimethylaminopyridine (DMAP) (23 mg, 0.18 mmel) and NEt; (108 pl, .77 mmol) following
(General Procednre L was obtained 70 (66 mg, 58%, 79% based on recoversd starting material)
after flash chvomatography (30% BtOAc/2%AcOH/Hexanes- 1 0% THEF/2%AcOR/EIOAC), H
NMR (300 MHz, MeQD) 5 0.86 {1, J=6.5 Hz, 3 H), 1.26 (bs, 12 H), 1.35 (s; 3H), 1.55(m 1
), L71-1.75 (m, 1 H), 3.59 (5, 3 H); PCNMR (75 MHz, MeOD) 8 13.3, 21.8, 24 4, 27.0, 28.5,
28.6,29.0,30.2, 31.0, 504, 58.3, 124.6, 168.1, 187.7, 196.7. mfIS (EY) /z caleunlatad for
CisHaaOu8™ (M) 300.1380 obsd. 300.1375.

o N
57
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Isopropyl-carbamic acid 2-methyl-2-octyl-5-0x0-2,5-dibydro-thiophen-3-y1 ester (71). To 32
{46 mg, 0.19 mumol} disselved in hexanes was added triethylamine (43 pL, 0.31 mmol} and
rmethylsilylehtoride (36 uL, 0.29 mmeol) and the solution was allowed to stir at room
femperature for 4 b, The mixture was filtered over celite and evaporated to provide S-methyl-3-
octyl-4-trimethylsilanyloxy-5-H »%hiopm;?.—ens which was redissolved in CH2C2 (0.4 mL). To
this pxture was added isopropyl isocyanate (1.2 L, 0.1 mmol) and the selution was allowed
to stir at room temperature for 2 hours, WH4CI(sat) (5 mL) was added md the mixture was

extracted with CH»Cly (3 x 10 mL). The orgenics were combined, dried (MgS04), filtered and
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evaporaied to give crude 71, Flash chromatography (20%FBt0Ac/ 2% AcOHEiﬂxanes} gave pure
71 (35 mg, 60%). 1H NMR {300 MHz, CDCL) § 0.85 (t,J=7.0 Hz, 3H), 1.14-1.24 (m, 17 H),
145 (m, 1 H3, 1.63 (5, 3 H), 1.76-1.79 (m, 2 H), 3.81-3.88 {m, 1 H), 516 (d, J="7Hz, 1 H), 633
{s, 1 H). "C NMR (75 MHz, CDCly) § 13.9, 20.4, 22.5, 22.8, 25.1, 25.9, 29.1, 2.3, 26.5, 318,

387,440, 60.2, 111.6, 1458.7, 176.2, 194.5.

o]

7
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General Procedure M. (&)-(5-MethyhS-cctyl-2-exo-thiopben-d-vioxy}-acetic-acid-N'-(2-

furoic)-hydrazide (72). To 2 cooled solution (0 °C) of 53 (100 mg, 0.33 mmol} in CHLCl (1.61

- mL) was added 1-{3-(dimethylamino)propyl}-3-ethylearbodiimide rydrochioride (EDC) (128 me,

0.43 mmol}, DMAP (6.0 mg, 0.05 mmol), and Z-furoic hydrazide (54 mg, (.43 mmol}. This
mixture stirred at 0 °C for 30 minutes,‘ﬂlen was aliowed o warm to room temperature and stir
for 12 h. The solution was poured into NELCI (10 Iﬂl , sat} and extracted with CH,Cl; (3 L éO
ml). The combined organics wérs dried (MNax30y), filiered aﬁd evaporated {o give crude 72
Flash chromatography (10% EtOAcfHex} gave pure 72 (91 mg, 68%). L NMR {400 MHz,

CDCl) 5 0.84 (5, /= 6.6 Bz, 3 ), 121 (m, 11 H), 143-1.47 (mm, 1 F, 1.66 (s, 3 H), 1.81-1.86

(m, 2 H), 4.64 (s, 2H), 542 (5, 1 5}, 6.47 (6¢, J= 1.6, 3.6 Hiz,, 1 H, 7.16 (&, J=4 Hz, 1 O,

745(m, 15,932 (4, /=4 Hz, 1 ), 9.44(d, J = 4 Hz, 1 F}; *C NMR (100 MHz, CDCl) 5

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, 1165, 145.1, 145.4,
156.4, 1642, 184.8, 1630,

o2
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73
(£)-(5-Methyl-5-octyl-2-oxo-thiophen-d-yloxy)acetic-acid-N'-acetylaydrazide  (73).To 53
(100 nig, 0.33 mmol} and acetic hydrazide (26.8 mg, 0.36 mmol} following General Procedure M
was obtained 73 (70.4 mg, 60%) after flash chromatography (2% AcOH/BtOAC). “H NMR. {400
MHz, CDCls) 8 0.85 (t, J=72 Hz, 3H), 1.23 (m, 11 Hj, 1.48-1.52 (m, 1 F), 167 (s, 3 H, 1.84-
L.86 {(m, 2 H), 2.07 (s, 3 H}, 4.64 (5, 2 H}, 5.42 (s, 1 ). PCNMR (100 MHz, CDCl) § 14.1,

20.6,22.6,25.2,26.0,20.2,29.3,29.5,31.8,38.8, 56.8, 68.9, 102.5, 163.1, 168.1, 184.9, 154.2.

e

i}
&) ﬁ*“ T
‘._ b v
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t

e O/\;f
o
74
(:i:}u(S-MethyhS~0¢ty1-—2-exo~mieghen—t%—ylumf}—aceﬁe-acisiwN’-{4—shiom-phenyi}-hydmzide
{74) To 53 (100 mg, 0.33 mmol) and 4-chiorophenylhydrazine hydrechionide (76.8 mg, 0.43
mmol} following General Procedurs M was obtained 74 (74 mg, 53%) after flash
chromatography (50% EtOAo/Hex). "H NMR (300 Mz, CDClg) 8 0.86 (t, J=6 Hz, 3H), 1.24
(m, 113, 1.46-1.54 (m, 1H), 171 (5, 3 1), 1.82-1.90 (m, 2 ), 4.57 (5, 2 H), 5.39 (g, | 1), 6.75
(¢, J=8.8Hz, 2H), 718 (4, J= 8.8 Hz, 2 H), 7.38 (5, 1 E), €09 (5, 1 H}; °C NMR (100 MHz,
CDCly) 8 14.1, 22.6, 25.3, 26.1, 29.2, 29.3, 26.5, 31.8, 38.8, 58.7, 60.7, 103.2, 1147, 126.4,

143.8,129.2,165.9, 184.3, 193.5, IR (NaC1) 2957, 1695, 1658, 1609 ¢,

53
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(&}-N»-Aﬂyl-N-—methyl-{&Methy}-S-oci:yluz-oX{}-thi{)phen-c%-y}oxy}ac&tamide (75).To 53 (83

mg, 0.28 pumol) and N—methyi,l\}—aﬁyahnine (28 pl, 0.30 mmel} following General Procedure M

was obtained 75 (51 mg, 32%) after flash chromatography (40% FEtOAc/Hex). 'H NMR {300
MHz, CDCl;) 8 0.83 (, J=6.9Hz, 3 H), 1.22 (m, 11 H), 1.43-1.47 {m, 1 H), 187 (s, 3H), 1.82-
1.86 (m, 2 H), ro&mm 1: 2.91 (s, 3 H}, rotamer 2: 2,95 (5, 3 H), rotamer 1+ 3.84 (d, J=4.8 Hz,
2 H), rotamer 2: 3.98 (4, /= 6 Hz, 2 H), rotamer 1; 4.62 {s, 2H}, rotamer 2: 4.65 (s, 2 H), 5.12-
5.28 (m, 2 H), rotamer 11 5.18 (5, 1 H}, rotamer 2; 5.25 (s, 1 H), 5.65-3.81 {m, 1 H): B0 NMR
{100 MhEz, CDCl;) 6 14.0, ’22.5, 25.1,26.2, 25.1, 20.3, 29.4, 31.7, 33.4 (votamer 2: 33.9), 38.8,
50.2 (rotamer 21 51.0), 59.7, 690 (rotamer2: €9.3), 102.3, 117.4 (rotamer 2; 118.2), 131.6

{rotamer 2: 131.8), 164.5 {rotamer 2 164.93, 1855 (1‘0tamér Z: 1B3.6), 1934,

2

2 H
¥ 4

MO HC) \g Ry,
e
7%
{£)-4-Berzyloxy-3,5-dimethyl-S-octyl-5-H-thisphen-2-one (76). To 32 (50 mg, 0.21 mmol)
and benzyl bromide (37 mL, 0.31 mmol) following Gensral Procedure H, was obtained 76 (49

mg, 75%) after flash chromatography (15% BtOAc/Hex). 'H NMR (300 MHEz, CDCly) 8 0.86 (1,

J=6.9Hz, 3 H), 1.24 (m, 11 ), 1.41-148 (m, 1 5, 1.66 (s, 3 ), 1.79-1.86 (m, 2 5), 4.98 (, 2

H), 5.30 (s, 1 H), 7.31-7.42 (1, 5 H); °C NMR (100 MHz, CDCls) & 14.1, 22.6, 25.0, 26.4, 281,

29.3, 294, 31.8, 38.8, 59.7, 74.0, 1022, 127.6, 128.8, 128.8, 134.3, 185.8, 1941, IR (Nalh

2928, 1681, 1610 cm,;.
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BIOLOGICAL AND BIOCHEMICAT METHODS

Pyrification of FAS from ZR-75-1 Human Bregst Cancer Cells.

Hyumen FAS was purified from cultured ZR-75-1 humar breast cancer cells
obtained from the American Type Culivre Collestion. The procsdure, adapted from Linn e al,
1981, and Kuhajda er af, 1994, utilizes hypotonic lysis, successive polvethylenegiyeol (PEG)
precipitations, and anion exchange chromatography. ZR-75-1 cells are cultared at 37 °C with 5%
CO; in RPMI culture mediurs with 10% fetal bovine serum, penicillin and swreptomyein,

Ten T150 flasks of confinent cells ave lysed with 1.5 mi lysis buffer (20 mM Tris-
HCL pH 7.5, 1 mM EDTA, 0.1 mM phenyimethanesulfony! fluoride (PMSF), 0.1% Igepal CA-
630) and dounce horogenized on ice for 20 strokes. The lysate is cm&iﬁlged in JA-20 rotor
{Beckman) at 26,000 rpm for 30 minutes at 4 °C and the sepernatant is brought o 42 mi with
Lysis buffer. A solution of 30% PEG 8000 in lysis buffer is added slowly to the supernatant 1o 2
final concentration of 7.5%. After rocking for 60 minutes at 4 °C, the solution is centrifuged in
TA-20 rotor (Beckiman) at 15,000 rpm for 30 mimates at 4 °C. Solid PEG 8000 is then added to
the supernatant to & final concentration of 15%. Afier the rocking and centrifugation is repeated
a8 above, the pellet is resuspended overnight at 4 °C in 10 ml of Buffer A (20 M K HPQ4, pH
74). After 0.45 pM fittration, the protein soiutios:i is applied to a Mono Q 5/5 anion sxchange

column (Pharmacia). The columm is washed for 15 minutes with buffer A at 1 ml/minute, and

o
93]
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bound material is efuted with a linsar 60-mi gradient over 60 minutes to 1 M KCL FAS (MW~
270 kD) typically elutes at 0.25 M KCl in thrse 0.5 ml fractions identified using 4-15% SDS-
PAGE with Coomassie G250 stain (Bio-Rad), FAS protein concentrafion is determined using
the Coomassie Plus Protein Assay Reagent (Pierce) accordin g'm manufacturer’s specifications
using BSA a5 & standard. This procedure results in. substantially pure preparations of FAS

(>95%) as judged by Coomassie-stained gels.

Megsurement of EAS Enzymatic Aciivity and Determination of the ICso of the Compounds

FAS activity is measured by monitoring the malonyl-CoA dependent oxidation of
NADPH spectrophotometrically at ODsqq in S6-well plates (Dils ef af and Arslanian er af, 1678,
Each well contains 2 ng purified FAR, 106 M EHPO,, pH 6.5, I mM dithiothraitol (Sigma),
znd 187.5 uM 8-NADPH (Sigma). Stock solutions of mhibitors are prepared in DMSO at 2, 1,
and 0.5 pg/ml resulting in final concentrations of 20, 10, and 5 pgiml when 1 ! of stock is
added par well. For each experiment, certilenin (Sigma) is run as a positive coniro] along with
DMSO conirols, inhibitors, and blanks (no FAS enzyme) all in dup}icai;a.

The assay is peﬁoﬁe@ on a Molecular Devices SpectraMax Plus
Spectrophotometer. The plate containing FAS, buffers, inhibitors, end controls are placed in the
spectrophotometer heated to 37°C, Using the kinetic protocol, the wells are blanked on duplicats
wells containing 100 pl of 100 mM E,HPO,, pH 6.5 and the plate 15 Tead at QD at 10 seo
mitervals for 5 minutes to measure any malonyi-CoA independent axidation of NADPH. The
plate is removed from the spectrophotometer ané malonyl-CoA (67.4 uM, final concentration per
well) and alkynyl-CoA (61.8 1M, final concentration per well) are added to each well sxcept to

the blanks. The plate is read again as above with the kinetic protoce! fo measure the majonyl-

[®4]
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CoA dependent NADPH oxidation. The difference between the A ODyyg for the malonyl-CoA

dependent and non-malonyl-CoA dependent NADPH oxidation is the specific FAS activity.

‘Because of the purity of the FAS preparatior, nop-malonyl-CoA dependent NADPH oxidation is

negligible.

The ICs for the ccmpouﬁds against FAS is determined by plotiing the A ODage
for each inhibitor concentration tested, performing Hinear regression and computing the best-fit
line, 7 values, and 95% confidence intervals. The concentraiion of compound yieiding 50%
hibition of FAS is the ICsp. Graphs of A ODssp versus time are plotied by the SOFTmax PRO
software (Molecular Devices) for each compound concentration. Computation of linear

regression, best-fit line, 1%, and 95% confidence fntervals are calenlated using Prism Version 3.0
ar

(Graph Pad Software).

Crystal Vioket Cell Growth Assay

The crystal violet assay measure cell growth but not cytotoxicity, This assay
employs crystal violet staining of fixed cells in 96-well plates with subsequent solubilization and
measurement of ODys on a specirophotometer. The ODygp corresponds to cell growth per unit
titne meesured. Cells are treated with the compotmds of interest or vehicle controls and ICs for
each componnd is computed.

To measure the cytotoxicity of specific corupounds against cancer ceﬁs, 5% 16"
MCE-7 human breast cancer cells, obtained from the American Type Culture Collection are
pkafad per well in 24 well plates in DMEM medivm witk 10% fatal bovine sermr, penicillin, and
streptomyein. Following overnight culfure at 37°C and 5% COs, the compounds to be tested,

dissolved in DMSO, are added to the wells in 1 1l volume at the following concentrations: 50,
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40, 30, 20, and 10 pg/ml in triplicate. Additional concerntrations are tested if réquérad. 1 phof
DMSO is added to {riplicate wells are the vebicle control, C73 {smun at 10, and 5 pg/miin
iriplicate as positive confrols,

After 72 hours of incebation, cells are stained with 0.5 ml of Crystal Violef stain
(0.5% in 25% methanol) in each well. After 10 minutes, wells are rinsed, air dried, and then
solubilized with 0.5 ml 10% sodium dodecyisulfate with shaking for 2 hours, Following transfer
of 100 !l from each well to 2 96-well plate, plates are read at ODyg on & Molecular Devices
SpectraMax Plus Specirophotometer };veragé ODgp velues are computed using SOFTmax Pro
Software (Molecular Devices) and ICs; values are determined by linear regression. analysis using
Pristm version 3.02 (Graph Pad Software, San Diego).

i

XTI Cytotoxicity Assay

The XTT assay is a non-radioactive aliernative for the (°*Cr] release cytotoxicity
assay, XTT is a tetrazolium salt that is reduoced fo a formazan dye only by metabolically active,
vizble cells. The reduction of XTT 1s measured specirophotometrically as ODygq — ODgss.

To measure the c.iftotoxiciiy of specific cornpounds against cancer cells, 9 x 108
MCF-7 muman breast cancer celis, obiained fom the American Type Culture Collection are
plated per well in 96 woll plates in DMEM medinm with 10% feial bovine serum, ingulin,
peniciliin, and strep‘toﬁzyciﬂ. Pollowing overnight culture at 37°C and 5% CO,, the compounds
10 be tested, digsolved in DMSC, are added to ihe wells'in 1 ul volume at the following
concentrations: 80, 40, 20, 10, 5, 2.5, 1.25, and 0.623 pg/ml in friplicate. Additional
concenirations are tested if required. 1 pl of DMSO is added to triplicate wells are the vehicle

control. C73 is run at 40, 20, 10, 15, 12.5, 10, and 5 pg/ml in triplicate as positive controls.

&8
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After 72 howrs of incubation, cells are incubated for 4 hours with the XTT reagent as per
manufacturer’s instructions {Cell Profiferation ¥it I (XTT) Rochs). Plates are read at ODug and
ODgso on & Molecular Devices SpectraMax Plus Spectrophotometer. Three wells containing the
XTT reagent without celle serve as the plate bianic XTT datz are reporied as ODygp ~ ODgs.
Averages and standard error of the mean are computed using SOFTmax Pro software (Molecular
Dynamics).

The ICsp for the compounds is defined as the concentration of drug leadingto &
50% i'eduction i ODugg —~ ODgsp commpared to controls. The ODygg — ODsse are computed by the
SOFTmax, PRC software (Molecular Dev‘i::fss} for each compound ccncentréﬁon. 1Cs 18
calenlated by linear regreséion, plotting the FAS activity as percent of conirol versus drug

. . . N - 2 ‘o , B .
concentrations. Linear regression, best-fit line, v, and 95% confidence intervals are detemined

wsing Prism Version 3.0 (Graph Fad Software).

© Measurement of ! 4Cjias:ettzte Incorporation into Total

Lipids and Determination of ICsy of Compounds

This assay measures the tncorporation of [ *Clacstate into total lipids andisa
measurs of fatty acid synthesis pathway activity in vire. I is ufilized to measure inhibition of
fatty acid synthesis in vifFo.

MCE-7 humam breast cancer cells culiured as above, are plated at 5 x 10° cells per
well in 24-well plates. Following overnight incubation, the compounds to be tested, solubilized
in DMSQ, are added 2t 5, 10, and 20 pg/mlm triplicate, with lower concentrations tested if

necessary. DMS0 is added to triplicate wells for a vehicle control, C75 ismam 2t 5 and 10 pg/ml
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in triplicate s positive conirols. After 4 hours of incubation, 0.25 uCi of [“Clacetate (IQ ul
volume) is added to sach well,

After 2 hours of ndditional incubation, medinm is aspirated from the wells and
800 ul of chioroform:methano] (2:1) and 700 pl of 4 mM MeCly 1s added fo sach well. Contents
of each well are transferred to 1.5 Eppendorf tubes, and spuﬁ at fu]l-;speed for 2 rvinutes ina
high-speed Eppendorf Microcenirifuge 5415D. After removal of the agueous (upper) layer, an
additional 700 1l of chioroformimethanol (2:1) and 500 1l of 4 mM MzCl, are added to each
tube and then centrifeged for 1 minutes as above. The agucous layer is removed with z Pasteur
pipette and discarded. An additional 400 plof cblorofamzmefhanoi (2:1) and 200 1l of 4 mM
MgCl; are added to each tube, then centrifnged and agueous layer is discarded. The lower
(organic) phase is transferred into a scintiliation vial and dried at 40 °C under Ny gas. Once
dried, 3 m! of scintillant (APB #NBC5104) is added and vials are counted for “C. The Beclman
Scintiliation counter calculates the average opro values for triplicates.

The ICs Tor the compounds 15 defined as the céncentraﬁon of drog leading to a
50% reduction in [ "*Clacetate incorporation info lipids compared to contols. This is defermined
by plotting the average opm for sach inhibitor concentration tested, performing linear regression
and computing the best-Iit Hne, e values, and 95% confidence infervals. The average opm values
are computed by the Beckman scintiflation counter (Model LS6300) for each compound
concentration. Computation of linear regression, best-fit Iine, 1, and 95% confidence intervals

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

Larpitine Palmitoylivansferase-] (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
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membrane for activity, enzyvme activity ‘is measured in permenbilized cells or mitochondria. This
assay uses permeabilized cells to measure the transfer of [methyl-"“C]L-carnitine to the
organically soluble acyl-carnitine d.eriv’iaﬁve.

MCE-7 cells are plated in DMEM with 10% fetal bovine serum al 105 cells in 24
well plates in triplicate fc;: controls, drgs, and malonyl-CoA. Two hours before COMIIENCINE
the assay, drugs are added at the indicated concentrations made from stock solutions at- 10 mg/ml
n DMSQ, vehicie controls consist of DMSO without drugz. Since malonyi-CoA cannot enter
ntact cells, it 1s only added in the assay buffer to cells fhat have not been preincubated with
drugs. Following overnight incubation at 37 °C, the medium is removed and replaced with 700
wl of assay vuffer consisﬁng‘ of: 30 mM imidazoie, 70 mM KCL, 80 mM sucrose, ! mM EGTA, 2
mv MeCl, 1 md DTT, T mM KCN, 1 m ATP, 0.1% fatty acid free bovine serum albumin,
70 uM palmitoyi-CoA, 0.25 nCi imefyl-*C1L-carnitine, 40 ng digitonin with drug, DMSO
vehicle control, or 20 uM malonyl-CoA. The coneeniréﬁoms of drugs and DMSO in the assay
buffer is the same as used in the 2 hr preincubation. Afier incubation for 6 minutes at 37 °C, the
reaction is stopped by the addition of 300 pl of ice-cold 4 M perchloric acid. Cells ars then
harvested and centrifnged at 13,000 % g for 5 minwmtes. The pellet is washed with 500 ul ice cold
2mM perchioric acid and cenfrifeged again. The resulting peliet is resuspended in 800 ul dFL,0
and sxtracted with 150 ul of butanol. The butanol phase iz counted by Hguid scintiliation and

reprasents the acvlcamitine derivaiive.
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‘Weight Loss Screen for Novel FAS Inhibitors

" Balb/C mice (Jackson Labs) are uiilized for the mitial weight loss scresning,
Animals ars housed in temperature and 12 hour day/night cyele rooms and fed mouse chow and
water ad [ib. Three mice are niilized for each conmpound iested with vehicle conirols in trilicate
per experiment. For the experiments, mice are housed separately for each conmound tested three
mice to 2 cage. Compounds are diluted in DMSO at 10 mg/ml and ﬁ:zics are mected
miraperitoneally with 60 mg/kg in approximately 100 1l of DMSO or with vehicle alone. Mice
are observed and weiphed daily, average wéights and stapdard errors are computed with Excel
(Microsoft). The experiment continues until treated animals reach their pretreatment weights,

Select componnds ars tested in animals housed in metabolic cages, Dosing of

animals are identical to the screcning experiments with three animals to 2 single metabolie cage,
Animal weights, water and food consumption, and uring and feces production are meagured

daily. The results for fhe testing of Compounds 21 and 44 are shown n FIG. 10.

Antimicrobial Propertics

A broth microdilution assay is used to assags the antimic&ohial activity of the compounds,
Compounds are tested at twofold serial dilutions, and the conceniration that inhibits visible
growth (ODggs at 10% of cazztrel}_is defined as the MIC, Microorgamismus tested include
Staphylococeus aureus (ATCC # 29213), Enterococcus faecalis (ATCC # 29212), Pseudomonas
aeruginosa { ATCC # 27853), and Escherichia coli (ATCC # 25022). The assay is performed in
two growth media, Musller Hinton Broth and Tryplicase Soy Broth.

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

T soy broth contzining 10% glycero! and incubated overnight at 37° C. Colonies are suspended in
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sterile broth so that the turbidity matches the twbidity of a 0.5 McFarland standard. The
moculum is diluted 1:10 in sterile broth (Muelier Hinton or Trypticase soy) and 195 ul is
dispensed per well of a 96-well plate. The compounds to be tested, dissotved m DMSO, are
added to the wells in 5 ul volume at the following concentrations: 25.12.5, 6.25,3.125, 1.56 and
0.78 ug/ml in duplicate. Additional concentrations ave tesied if required. 5 ul of I)MSlO added o
duplicate wells are the vehicle control. Serial dilutions of posiiive control compounds,
vancomycin (E. feecalis and S, aureus) and tobranryein (E. coff and P. aeruginosa), &rs included
in each rup.

After 24 hours of incubation at 37 °C, plates are read at ODgyy on & Molecular Devices
SpeciraMax Plus Spectrophotometer. Average ODgqp values ars computed using SOFTmax Pro
Software (Molecular Devices) and MIC valuss are determined by inear regression analysis using
Prism version 3.02 {Graph Pad Softwars, San Diegoe). The MIC is defined as the conceniration of
compound reguired o produce an ODgg reading equivalent to 10% of the vehicle control
reading,

In Vive Tesiing for Angi-Tumor Activity

‘ The results of this experiment are shown m FIG. 11, Subcutaneous fHank
xenograits of the human colon cancer cell tine, HCT-116 iIn nu/mu female mice (Harlan) were
used to study the anti-tumor effects of Cornpound 36 iz vive. All animal experiments complied
with institutional animal care guidelines. 10" HCT-116 cells (~0.1 ml pecked cells) were
senografted from enlture in DMEM supplemenied with 10% FBS into 10 athymie mice.
Treatment began when measurable tumors developed about 4 days after inoculation. Compound

36 (10 mglig) was diuted into 20 ul DMSO and treated infraperitoneally, i.p, Five animals



received IMM-TI-265 Lp. at days indicated by arrows in FIG. 11, and 3 recetved DMSO control.

Tumors wers measured on days mdicated, BError bars represent steandard error of the mesn.

Resuits of the biological festing
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82
EE/ME (MG BrTsoy Ve, | Bool/bE (MIC) | Beol/ Tsov (AIG] |
73 upimi &5 npiml 296 uphm Teg
PAS(ICat L PO A XTI (I Cr. Vioiet (1)
5.5 goimi | 14,2 nefml 34.8 + 10.0 ue/mi 35,8 nefmi
7 CPT 1 o Weight Loss
@) S/\/}, Not Tested 60 medlee £.2% (dev2) : 30 mpdee: 19 (day 24
3 8] H
.-—-(CH 5 < d i % -~
2k e oA s _CAMBOMIC) | SANsoyiiC) | PSABNE (MO, | PSAE/Tsoy MG |
= ; 57 gl ] 5 oz g i Nez !
&3 ;

I BRI (MIC) EF/Tsoy(MIC; | BeolyME (MIC) | Beol/ Teoy (MIC |
: 79 ug/ml 73 vg/ml ] 82 ng/mi 87 ug/ml i
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FAS (Cq) B IC) XTTACe) | Cr Vidlet (10 |
Neg 20.6 ngiml 26.8+ 0.6 nefmd | 386 upAml
CPTI Stimn Wejohit Loss
& o Mot Tested Mot Tasted
/o '
«*(Ci“fz)e\«’}_'< ,/K/ SAME GIC) SAMTsov(MIC) | PSARME (MED) | AR/ Tsoy IMIO)
M O 8% upiml 62 nomi Neg Neg
84 TRV (MIC) R Le0y(MIC) | Beol/ME (MIC) | Beol/Tsoy (MIC) |
102 ug/ng 147 ug/mt Neg | Neg
Fa%1Cx) BC Gy ATT (0 Cr. Vioket (1Cs)
Nax Neg >80 voml =50 ng/ml
CPT 1 Stm Weight Loss
Nat Tested 60 medar 1.6% (dav )
SAME (MIT) A TeovMIC) PSAEME (MIC) | PSAR/Tsov (MIC
57 wefmd §7 ug/mi Meg MNeg
23
EF/ME (MIC) ERTsovdaC Beol/ME (MIC) | Beoli/Tsov (MIC)
128 perfml Neg Nagy 2898 veimi
FAS (10 MG (3 Ca) HITOC | Cr Viglet (0 |
Neg, Hot Tested 613+ 30 ol 1 205 upml |
CPT 1 St Weight Loss
Mot Tested Nt Tegted
SAMH (MIT) S A TaoyiMiIc) PSABAE (MICT | PSAR Taoy (MIC) |
33 ug/ml 1289 ug/m! Mev Nex
38 BRI VT EFTsovMICH Ecoli/ME (MIC) | Beoli/Trov (IC)
170 uefmi 180 ugimi Nex : Neg
FAS (1) O (TG | ¥TTOCw Cr. Vielet (101 1
2.8 nomi 21,7 ngieml | 216+729aeiml 232 ugml
7 O CPTI Sam Weizht Loss
- " Not Tested 30 mefke: 9,2% (Bav?)
54
HallHOY L o SAME (MIC) SAlTeoyhdc) PSAEME (MIC) | PRAR Teoy (MIC)
mhe 53.0+ 2.1 ugrmt 160+ 3.8 noim] Neg i e
86
BEME (MIC) BF/TsoviMIC) | BeolMH GMIC) | FeolifTsov IMID)
L 77 neiml 25 ugimi i Neg | 249 ughn

16
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10

FAS (e} MCACy | XTT(0CH Cr. Violet (Cx)
2.3 nfrnl 1T6ug/m | 238+ 2.0 ughyl 19.5 ugfml
C oM CPT1S8m | “Waight Loss t
. * Nt Tesied ; Not Tested |
7 )
HaC{HaC) SAME (MIC) SATsoviMIC) | PSARME(MIC) | PSAR/Tsoy (MIC)
CHj OH 55.1+05upml | 120+ 0.5 ngimi | Neg Teg
&7 FEAMEMIC) | ER/Tsoy(MIC) | BeoldMEMIC) | Eeoli/Tsoy (MIC)
66 veim] | 21 w/ml Neg Nep
FAS Ty | MO G | XTT(Cw Cr. Violet ACe)
Neg i 121+0.1 ugmd ¢ 125+ 07 umd B4 noiml
CPTIStm Weirhe Logs
‘Noi Tested 60 mefer 8.2% (dayi)
SAMH (MIC) | SATsoy(MIC) | PSABME (MIC) | PSAE/Tsoy (MIC)
3dugml | L4 pgml Heg % TNeg
&8 REMBOMICT | BFfTsov(MIC) Feoll/MH (MIC) | BeoliTsoy (MIC)
- 2.5 vgfrml i 2.0 nefmi Neg 7T wphnd
FAS (ICx) T XTT () Cr. Violet (1)
410 14.7 ugimi 184+ 2.7 ugiml 453 ugfml
O o CPT 1 Stirn Weight Loss
(&} M Not Tested Not.Tested
g .
,{chh\/}—( ~re SANEMIC) | SATsovMIC) | PSARMEMICY | PEARTsov(MIT) |
HiS oM 54 verml T MNeg i Neg i
58 BRAME OMIC | BE TeoviMIC) Bool/ME MIC) | Beol/Taoy (MIC §
ot Tegted | Mot Tested Not Tested | Mot Tesied i
FAS(Cw | eli{e™y XTT (ICq) Cr. Vialet 6Cq)
Nof Tested | Mot Tested Mot Tested Not Tested
o
& AL CrTTSi e o |
o) \j——~</ Ohie Not Tesiad i Mot Tested i
PSR Ao 1 B
HaC  OH SAMEL(MICY | SA/TsovMIC PSASME MICY | PSARTsov IMIC)
Nat Tested i 23 uglml Neg Neg
™ -
ERMH VIS | B TeoviMIC) | Heol/MA LG | ZeoliTsov (MID)
Mol Tested | NotTested | Yot Tested E ot Tested
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FAS (IC:) B (T e XTT (1Cx) Cr, Violet iCq) |
80.6 ug/mi 230+ 33 2 ughml {4574 25 Onp/m) 22.5 upfml
o CPT1Stim Weipht Loss
(:)\jﬁ Mot Tested Not Tested
AT SAME (MIC) SATsovMIC) | PSAEMHE GMIC) | PSAE/Tsov (MIC)
e 0~ 22 ugiml 3¢ il i Neg Neg
™oH BF/ME {MIC) EFTsov(MIC) | Beol/MH (MIC) | Beol/Fsoy (MIC
60 upfml 54 ng/ml Neg HNee
| FAS(Cq | HC GCep XTT (1) Cr. Violet (10
Neg ! 16.4 ug/ml 26.4 + ngiml (M} 56.3 ngiml
o , _ 21.3 ugml (OV)
o CPT 1 Sifm Weiplt Loss
S 4 H Not Tested 80 mufics: 6.3% (dav 4)
T N
s :
HOHOY e A S SAME (MIC) SATsovIMIC) | PSARMME (MIC) | PSAR/Tsoy MIC)
- G Nat Tested Mot Tested Not Tested Wot Tested
T REME 000 EFTsovIC) SeolME (MIC) T Feoli/Tsov (MIC) |
; Mot Tested Nat Tested i Not Tested Not Tegted |
|__EAS (G “C Ty XTT (ICowi Cr. Vioet (1Cq)
Neg 11,5 waimi 253 4+ agiml (M) 28.7 ng/mi
o) 16,8 ug/ml (OV
S% ___CPTISim Weight Loss |
) )_/\ [T G Not Tested 6 mufkr: 5.9% (dey 4) !
N i I
5 H SAMHMICI | SA/Tsov(MIC) | PSAE/ME (MIC) | PSAR Tsoy (MIC) |
73 Not Tested | Not Tested ot Tesed Not Tested |
| BRMEMAS | BR/TsowiMIC] | Prol/MH (MiC) | Beol/Teov (MIG)
[ Mot Tested i Not Tested Not Tested Not Tested
FAS (ICq) B () HTT (ICe0) C1. Viotet 1T}
Neg 10,5+ 2 6 upiml 5.7 4 nwimt W <5 nefml
o 8.5 agiml (GV)
S}& CPT [Gom | Weioht Loss !
LLI\ B Not ‘Tested ] 50 mefke 1.4% (day 2) !
Horer e )
o " NATOTTSME (MICT | SATTsovidic) | PSABME (M) | PSAR Teay (MICH
™ Wot Tested | ot Tested ] Not Tested ‘Not Tested
|
EPMME (MICH | EPfIsovdIC: | Eoow/ME (MICT | Bood/Tsov (Wil
Mot Tested i Mot Tested | Not Tested ! Mot Tested
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TEAS (o) " (I a ST 1Cag) Cr Vioet (10
Neg 25,7 wpimi 5.2 2.2 ugml (M) 8.0 yz/ml
ja]
. EPT1 Som Weight Loss
T4 Me Not Tesied B0 tag/ker. 1.5%% (6av 3)
N N
HaC{H:T) a ~R
S e /\gf SAIMIL(MIC) | SATTsouMIC) | PEABVEL(MIC) | PEAE/Teoy (WIC)
75 NoiTesied | Not Tested Mot Tegred | Mot Tested
BFME (MIC) BFTsoviMIC) | BooliAB OO | Feoli/Tsoy (MIC
Mot Tested Mot Tesied ! Not Tesied Not Tested
FAS (C) | B (e HTT OCa) Cr, Violat (10
0 Neg _ Tew (st 292 + upm! (M) 0.5 uofmi
77.8 ngiml (OV}_ |
g CPTIStm g Weietit Loss %
Not Tested 60 raprke: £.2% (dav 3y
Y
HaClHC pe 07 Y
v SAME MITY SATsoviMIC: PSAEMHE MIC) | PSAE!Tsov VD)
Not Tested Mot Tesred Mot Tested Not Tested
76
BFME (MIC BFTsovMLT) | Beol/ME (MIC) | Booli/Tsov (MID) |
ot Tested ot Tested ! ot Tested | MNotTested |
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We clatm:

~1, A componnd of formulz:

whersin;
Rl=H

R*= OH, -OK, -OCHCOR, “OCE,C{ORER’, -DCIORS, -OC{OYOR, OC(OINENER’,
or @C(O}NRSR§, where RY and R® are each independently H, C-Cop alkyl, cycloalinyi,

alkenyl, alkynyl, aryl, ~
arylalkyl, or alkytaryl, and where R’ and R’ can optionally contain halogen atoms;

B® and B, the same or @ifferent from each ofher, are Cy-Cap allyl, oysloalkyl, alicenyl, aryl,
arylaliyl, or allyiaryt; o |
it proviso st whea B s OF, -0CH, of ~OC(O)CF; i By i5~C, then Ry fsmot —
OB, CFO, -CEie{C354), o - C=CE-CF, and |
m&&mﬁrﬁmpmvisé izt wien B i5 ~CH-{ CeFi), then R is ot ~CHy or ~CHa2CHy-
2 | Accm;;-amdaﬁwrdingto cleim 1, whereln R® s H, Ci-émﬁmﬁ}’"ﬁloalk}'i, o
alivesryl, 2xyl, erylaliyl, or aliylaryl
"3 A campqﬁndm&ingm claim 2, wherein B is H, or Cr-Cre alkyl.
4. A compound according fo claim 1, wherein K and R* arc cach indepgndentiy H,

Cr-Cro ally, oyclonlio, alkmyl, ey, aryialiy, or alieylaryL
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5. A compomd according fo claim 4, wherein 2 md R ame sach independently H,
or C;—C;o aﬁ':j?l.

8. A comapounil according to claim 1, wherein, ¥ is-H or ~CE.

7. A compound according to claim %, wherein R* is -nCe-Ce iyt
5 8 A compound according to claim 1, wherein the compond is selected from the
group conststing of
, | 0 | _ .
e T Vo R SN Vs y Bpy "'1,
Bl , e 8,21 %3}‘1 , ‘ %Q‘E"I ,
0 _ . 0 c
) B @ y K B A S 4 H
RN —foHhle i L .
o e T e o RS O
' . - » *
o ii:‘;\j{?z,ﬂ Lo . [£44 JL,H & . g H
e A 5 K ,mzs»\,fs—-ii A
Rt DO y B OTN-0m e Oy oR
. » el ooy (3 E E;. *
o . T
Koy gy o Jo e
e - : S g . - -
ea, e 0N I e e T
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- : ¢ ’(M:oj - :GEN - :O,a/\

G o1 HC e MG ’ HC
» > :
%4, o
< B
g TR
. ) ' H
9.

wherein ‘
RS = Cy-Cap alicyl, cycloalicyl, alleny, alloynyl, aryl, arylalkyl, or aliyiaryl, -CHR'®OR™,
-cd(o)R“_", _CONRIR! , -CH,C(OIRY, or —CEHL,C(O)NER'®, where R'® and R*? are
10 each independently H, Ci-Cho alkyl, cycloalkyl, alkenyl, alicymyl, aryl, arylalkyl, or
ﬂcy}aryl, optionally containing halogen atoms, but R® is not di-, tri-, or tetra~alicyl
substituted pﬁenyl, | ‘
R’ = -OH, -OR", .-oéHzC(O)Rlz, -OCH,C(O)NHR, ~OC(O)R™, -OC(0)OR”, OC(OJNENH-R
or -OC(O)NRR"®, where k‘z and R* are each independently H, C-Cx alkyl, cyclcaikyz,
15 alkenyl, aryl, m@, or alkylaryl, and where R™ and R* can optionally contain halogen
- atoms; A

R®and R®, the same or different from each other, are as follows: R%is cycloalkyl, aryl,
arylalkyl or alkylaryl; R%is C,- Cyalkyl, cycloalkyl, aryl, arylalkyl, or alkylaryl,

77



it the following provisos:
ﬁhm RS is etiyl, if R® and R are not the same, then R® or R are not ethyl, -CH2COOH, -
CH;C(O)NEG, -CH-(CsH), but R® and R can be fhie same, even if R’ is efhiyl,” |
md _ R
when R® is phenyl, and R is~OH, R® and R’ canmot simultaneously be—CH and
-propenyl, and
when R® is phenyl, R® and R’ cannot Siﬁuh@wuéiy bé ~CH; or -CHzH(CeHy).
10. A compound according to claim 9, wherein R' is Ci-Cio alkyl, cycloalil,
alkenyl, aryl, arylalkyl, or allcylaryL |
1. A compound awordﬁg to claim 9, wherein R® is—H or —CHj.
12. A compound according to claim 9, v%hmin R®is ~nC4-Cy alkyl
13. A compound mg to claim 9, Wherein the compound is selected from the

groupwnsm.shng af

mww
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20

14, A-compound of formmla HE

wherein

R =-C(OIR", where Rw isH, CrCm alicyl, oycloalkyl, alkenyl, aryl, arylalkyl, oraliylaryl,

opﬁenaﬂy sontaining ha]ogsn atoms.

= .OH, -ORY, -ocz-zzcm)a“ OCH;C(E})NZHRIQ OC(O)R” -040)011‘9
~0{:(0}NHN§~R”, or “OC(OINRR?, where R” and R* are cach independently 5, Cr-

s i
o aliryl, oyoloalioyd, sllenyl aryi, arvialioyl or ‘:‘*I.‘C“_{‘Jy.t and whére RY and R™ can each

optionally contain halogen atoms;

R and RY, the same or different from each other, are Ci-Cag allyl, cycioaikyL alkemyd, arvd,

aryialkyl, or alkylaryl,

with the foliowing provisos:
- when R is —C(0)CH;, znd R* md R aze not identical, trem either K¢ or R are not
are not geranyl, p;ﬁuombcnzyl, cinnamyl, famesyl, mefbyl, or ~CHp-{CEls), and

- whan R™ 15 —CLOYCH, then either R or RY are not are not methyl.

i3. A compound according to claim 14, wherein the compound is selected from: the

group consisting ofl

) 7 : ey g
G { O . R

HE O and Be o

Oha
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16. A pharmacentical composition comprising a phamaceurtical dituent and 2

compoimd of formula IV:
o
S / R”
R '
R?3 RZ
5 B,
v
wherein:

10 R¥=H, cycloalkyl,. alkenyl, arvl, arvialkyl, or alkylaryl, -CH,OR”, -C({O)R*,
-COO)R, ;é(om”R“ ,-CE,C(OR™, or ~CEC{ONER®, where R* and R are
'cazl;hmdepan&cnﬂy H, Cx—Cm alkyl, cyclanyL alkenyl, aryl; myiakyl, or.alkylaryl,
optionally containing one or more halogen atoms.
R = OF, -OR¥, -OCH,C(O)R?, -OCH;C(OINHRY, -0C(O)R, -OC(0)0R?,
15 OC(OJNENE-R, o -OC(OINR"R?, where R and R are cach independently H, C-
Cao alkyl, cycloalkyl, alkenyl, aryl, arylalcyl, or alkylaryl, and where R and R? can each

optionally contain halogen atoms;

R*and R*, the same or different from each other, are as follows: R®is cycloalkyl,
aryl, arylalkyl or alkylaryl; R*is C;- Cy alkyt, cycloalkyl, aryl, arylafkyl, or alkylaryl.

20 17. A pharmaceutical composition according to claim 16, wherein the i:ompound is

selested from the group consisting of:

- O :
SRy Ny 2 R U T
] - . %
e, ae P e e
e F .
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18, | A phamaceutical gomposiﬁoﬁ oompnsmg a phamacentfical dilent and 2
 compotnd of formulis L . | ‘I

19, Apharmacw:hcai osmposiﬁcn‘coﬁxpﬁsing 2 phamaceartical diment and 2
compound of formmiz L. ' |

20, Aphﬁmgacuﬁcai composition compnmg & phamacenrtioal Gifnent and 2

compound 6f formals JL

82



21 The use of a compound in the manufacturs of 2 medicament to induce weight loss, where

e compound is of formula IV,

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

zdministration to a human, -

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

administration (o an animal,

24, ‘Theuse of a compound a5 set forth in claim 22 where the sompound is selected Fom the

group cansisting of!

&
3

i
@

25, The use of 2 compound s set forth in clairs 23, whers the compound is sslecied from the
group consisting off
| “- ?
C N i {:) n
il T l /
& » O o e i

S



26. Theuse of a compound in the manufzeture of a medicament to treat cancer, where the

.
.

compound is of formula IV,

27. The use of a compound as set forth in claim 26, where the medicament is suitable for

administration to 2 human.

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

_edministration to an animal.

20.  Theuse of a compound as set forth in claim 27, where the compound is selected from the

_group consisting of:

30.  Theuse of a compound es set forth in claim 28, where the compound is selected from the

group consisting of:



31, . The use of a compound in the manufacture of 2 medicament to stimulate CPT-1, where

the compound is of formula IV,

32. . The use of a componnd 25 set forth in claim 31, where the medicament 15 sultable for

admimstration to & buman.

33 The use of a compound as set forth in claim 31, where the medicament is suitable for

zdminigtration to an animal.

34, ' The use of 2 compound 28 5t forth in claim 32, where the compound is selected fom the

group consisting of:

or]
w




o
@
g o
7
i &
e 2}@\ - l\
. Chy, O OEL
33, Theuse of 2 compound a3 set forth in claim 33, where the compound is selected from the
group consisting of;
o]

34, Theuse of 2 compound in the mannfasture of a medicarnent fo inhibit nevropeptide-¥,

where the compound is of formula IV.

37 The use of 2 compound zs set forth in olaim 36, where the medicament is suitable for
administration o a hurnan.

38 The use of & compound s set forth in claim 36, where the medicament is suitable for

administration 1o an apimal.
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3% Theuse of a compound inthe manufacture of a medicament to inhibit fatty acid synthase

-activity, where the compound is of formula TV.

40. The use of 2 compound as sef forth in claim 39, where the medicament is suitable for

adminisiration to & hutnan,

v

41. The use of 2 compound as set forth in claim 39, where the medicament ts suitable for

administration to an atimal,

42,  'Thewuss of a compound in the manufacture of 2 medicament to inhibit growth of invasive

microbisl cells in humans or animals, where the compound 15 of formonla IV,

43, The use of & compound 23 set forth in claim 42, where the medicament is suitable for

administration to a human.

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

adminisiraiion to an animal,

45, The use of a compound according to claim 43, where the compound 1s selected from the

group consisting of:




46.  The'use of 2 compound according to claim 44, whers the compound is selectad from the

group conststing oft

47, A compound of formula

48. : A pharmaceutical composition comprising 2 phermaceutical ditwent and

the compound of claim 47.

49 The uee of 2 compound in the marmrfaciure of o medicament 1o reat cancer

B

where the compound is 29 set forth in claim 47.

50, | A compound of formula:

B8



Sk , A pharmaceutica) composition comprising & phammaceutical diluent and
the c;:?mpound of claim 50,

52, The use of 2 compound in the manufacture of 2 medicament to ﬁsat cancer
where the compound is as set forth In piaim 56,

3. A compommd of formula

o
|
i

g o
: ‘
/
a N\
’ C W CH
[ o
;
<
54, A phmaceutical composifion comprising & pharmmacentical dijvent and
the compound of claim 53,
55, The use of 2 compound in the manufactore of & medicament to treat cancer

where the compound is as set forth in clatm 53
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56, A compound according to claim 1, where:
R isH; }
R%is -OCHC(OINFR?, where R is C-Cyg -aryl containing a halogen atom,

R3 18 —CH;;

R s - Cy alleyl.

57. A phamaceutical composition comprising 2 pharmacentical difuent and the compound of
claim 56.
58, The use of 2 compound in the manufactre of & medicament to

eat cancerwWhere the

compound is as sef forth in claim 56.
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NOVEL COMPUNDS, PHARMACEUTICAL COMPOSITIONS CONTAINING SANE,
AND METHODS OF USE FOR SAME

Abstract

A pharmaceutical composition comprising a phamaceurtical diluent and a compound
of formuia IV wherein R¥'= H, C,-Cy alkyl, cycloalkyl, afkenyl, aryl, aryvialkyi, or
alkylaryl, -CH,OR™, -C{OJR®, -COOR®, -C{OINR®RZE, -CH.C(OR®, or
CH*C(O)NHRys, where Rgs and Ry are each independently H, C-Ce alkyl,
cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, optionally containing one or more
halogen atoms. R = -OH, -OR¥, -OCH,C{OIRY, -OCH,C(OINHR | -OC(OR7, -
OCIOIORY, -OCIOINHNH-R®, or -OCONRPR®, where R¥ and R* are each
independentiyM, Cy -Cyp alkyl, cycloalkyl, alkenyl, aryl, arvialkyl, or alkylaryl, and
where R* and R® can each optionally contain halogen atoms; R™ and R¥, the same
or different from each other, are C,-Cy alkyl, cycloalkyl, alkenyl, aryl, arvialkyl, or
alkylaryl. Methods of using such formulations for the freatment of cancer, to effect
weaight loss, to reat microbially-bhased infections, fo inhibit neuwropeptide-Y and/or
fatty acid synthase, and to stimulate CPT-1.

{no suitable figure)
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