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BACKGROUND OF THE I NVENTION 5 Fatty acid synt hase

Fatty aeids -have three primary roles -yn the physiol ogy

of CZ 22 Flrst they are the bU|Id|ng 325 82009021700
%ﬁ menbranes. Second, fatty acid derivatives

serve as hornones and t, intracellular nessengers.

Third, and of particular inportance to the present

invention, fatty acids are fuel nolecules that can be

stored in adi pose tissue as triacylglycerols, which -~

O R mone R S

car boxyl ase malic enzyme, and citric |yase. The
BACQKGRQURNRIOE ENKIONCat al yzes t he NADPH- dependent

condensat i on of t he precursors  mal onyl - CoA and

alkynyﬁﬂﬂbﬂgiﬁ@ﬁﬂﬂﬁuce fatty acids. NADPH is a

reduci ng agent that 15 general |y serves _a

essent FwywidehﬂpﬁmmwfalﬁslpwPB}ﬁ‘ﬂ?@qfﬁc Lgmf’élé"gﬁeghe

cycle of FAS. The other three enzynes (i

il oot bplogicalawanbones Iwﬁwmﬁmw#w égEes P

precursors. ~Qther enzynes, for exanple the enz :
intracdillar reaehges. TAldPad Oépfemalll% EDMWF © Pﬁseptdf“fe?héenfagy aclds
synthesis. FAS has an Enzyme Conmmission (B, C Q%D
are 361 3noleclBs thatdar b storekin idipnsptissue 7 diacylgtycagols eﬂhwh are also known
synthetase, fatty acid |ligase, -as-well as its:
as noual fawat i ¢ nane acyl - CoAnl al onyl - CoA C
~acyltransferase (decarboxyl ating, oxoacyl- and

enoyl - hﬂﬂﬂ@hﬁgn@hﬂmmhmmns$EWNMWUnSBﬁ@Wﬁgﬁﬁmﬁﬂﬁﬁﬂhﬁﬂ%@“y :

seven distinct enzynmes - or catalytic donmins -

acid spMBAsy GAS),Alkyine CEASabatybse/ (A1) symlic keying, 29 citrjedyasg The

aci ds:  al kynyl transacyl ase, nal onyl transacylase
rireiphiRnsaie Y, batslyset the NADPE dsovndon sendgnsaiionaf the presyradie

enzyne), beta-ketoacyl reductase, beta-h droxyacl
maleSMIA abPalkynpeGdA nmnmfsrer acigds. ONADBH
generally serves as the essential electron donor at two points in the reaction cycle of FAS The
other threo enzymes (i.e., ACC, malic enzyme, and citric lyase) produce the necessary precursors.
Other enzymes, foi: example the enzymes that produce NADPH, are also involved in fatty acid
synthesis. ‘

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

acid synthetase, fatty acid ligase, as well as its systematic name acyl-CoA:malonyl-CoA C-
acjwl'u'ansferase (decarboxylating, oxoacyl- and enoyl-reducing and thioester-hydrolysing). There
are seven distinct enzymes — or catalytic domains - involved in the FAS catalyzed synthesis of
fatty'acids: alkynyl transacylase, malonyl transacylase, beta-ketoacyl synthetase (condensing

énzyme), beta-ketoacyl reductase, beta-hydroxyacyl dehydrase, enoyl reductasg, and thioesterass.




WO 2004/ 005277 PCTI US2003/ 021700 (Wakil, S. 7.,9February 2007
Bi ochemi stry, 28:4523-4530,1989). Al seven of these
~enzynes- t-ogether -for m-FAS. - At hough t he ‘FAS cat al yzed "
synthesis of fatty acids is simlar in |ower
organi sns, such as, for exanple, bacteria, and i-n
hi gher organisis, such as, for exanpl g, C acter
WO 20MB8827T7and hunmans, there are sone |rrpor:'%ﬁ 20031021700
di fferences. In bacteria, the seven enzymatic
reactions are carried out by seven separate
pol ypepti des that are non-associated. Tins is
classifi ed as Type Il FAS. In contra—st, the enzymatic .- -

S L M P e Y LS

exanpl e, yeast have 'a conpl ex corrpo'sed of two-
AS.separ at e pol ypepti des whereas in rrycobacterl um and -

humans, aII seven 10 r actlo.ns e .
si.ngl e AlbrughthsFAg e Eﬁ&% %mgs%%)pe |§Eﬁ§ '
FAS i nhi bi tors Vari ous conmpounds have: been, sho
mhanﬁrwmlebmm&cﬂp mﬂ%&“"‘(’ﬁﬁ@fﬂ % Wc?{gr S ¢an
be identified by the. ab|I|ty .of ndtondlblt
5 yeasttahéhmﬁyﬂh‘tf?%e%ﬁw flpéﬁ?gjﬂég" TR eugymAlic ty

can be assayed by neasuri ng the i.ncor porat,i

mmmﬁwqugsmmw@@@ﬂﬂ%%?ﬁw 'ﬁngFB?‘s e
mal onyl - CoA) into fatty acids or Q

classifizd @t TypeADEAS e cdntradt|fhe enzymahﬁéeafs‘mﬁ'g}nxcﬁm?vmad‘ﬂ .
of NADPH. (G l's, et al., Methods Bnzynol -, 35:74 83),

hnmé latercartied sty uhifincteetmlypentides; Eos otepgle, yoashave a complex
inhibitors. 9 February 2007 -.WD 20041005277%

compRisad d1SR0OPHOR PAEpUds wbersasiwmwyeahasieri 418 hppans;

.+ The Enzymes OF The Fatty Acid Synthesis .Pathway

10 remﬁ@bmucmmombymglqp@mnh@'ﬁhmw ckissa‘iqéuabﬂ'mvéﬁ%panwe

cerui cum El I man' sreagent

(5, 5' - A8 inkibitexs 2- ni t robenzoi c phenyocer ul enin aci d) ,
DTNB) el ar sopr ol 4( W chl or obenzyl oxy) benzyl , :
ni cot i mmoﬁﬁﬁi)xpounddhnaemﬂmm@ bty agidsylask (FAS). FAS
m]n'bltors can be 1d-t1ﬁed by the ablhty ofa compound to mhib:t the enzymatnc actmty of
purified FAS, FAS activity can be assayed by measm'mg the incorporation of radlolabelcd
15 precursor (1 Cey alkynyl—CoA or malonyl-CoA) into faity aclds orby spectrophotometncally
measuring the oxidation of NADPH. (Dils, et al., Methods Enzymol., 35 .74-83)

Table 1, set forth below, iists several FAS inhibitors.
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2(5(4-cbl or ophnyl

anyl )0*2 -2-=boxylate melittm
“(POCA) and'its 'CoA dérivative thiolactonycm - s

et horcyfmm c anhydride Inhibitors for citrate |Ivase

Inhibitors er

mal i c enzyne
eri odat o- oxi'di zed 3-ammopyri di neadeni ne
@N”gygﬁﬁ 4- di car boxy- 3- hydr oxy- 3- et hyl -

)l rydroxycitate

dmcl eot i dephosphat e butyl ) - CoA

5, S-di t hi obi s(2-nitrobenoic acid)
p- bydr oxyner cunbenzoat e

t hi ol
phervil gl yomal
I nhi bitors for

est er r‘lnc‘_gn_r\ll o)
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al kvnvl
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- CoA

oxal yl
gossypol
br onopyrwat e enol one

CoA car boxvl ase sethortydinr

haloxyfop and its CoA—

- CoA ester decanyl-l

0A ester

= Puut,lpi)ic”ll ot-C—act u

enedi oi c aC|d

4-h

dirctofop—arnd
cl ethodi
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2 : i) Sykdeds Pathwaly Op - f-htlazi f op
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ggggggggg&aQQEQEMEh7decycHoxy}2 fiuoic acid dalapon

'ladﬂmummwwwﬁrarnet

| 4_(4-3%%% Lkl ﬁici‘»

232)
4@ chlorobenzslory) benzois acid (MI

henylarsineoxide

%ﬂe§|0|c aC|d vaRoxydl

bet a,
na e-

2(5(4»chlorophmyl)pentyl)omane‘2-carboxylate mehttm ‘ )
(POCA) and its CoA derivative thiolactomycin
ethoxyformic anbydride B
Inhibitors for citrate Tohibitors for malic enzyme
O h):dmxyc:tmte : periodate-oxidized 3-ammopyndme adenine
8)-5-(3,4-dicarb -3—hydroxy—3-meﬂxyl— dirmcleotide phosphate )
(R’buty])-CoA o - | 5,5%dithiohis(2-nitrobenzoic acid) . .
S-carboxymethyl-CoA . | p-hydroxymercaribenzoate
bo Y N-ethylmaleimide
' oxalyl thiol esters such as S-oxalylglutathione
gossypol
phenylglyoxal .
2,3-butancdione
bromopyruvate
' _preguenolone
i 1.Coh lase : L ‘
.m;? : . 9-decenyl-1-pentenediodc acid
haloxyfop and its CoA ester decanyl-2-pentenedioic acid
.| diclofop and its CoA ester decanyl-1-pentenedioic acid
clethodim (S)-buprofenyl-CoA
alloxydim (R)-ibuprofenyl-CoA
trifop finazifop and its CoA egter
{ clofibric acid clofop
2,4-D mecoprop S{tetadecycloxy)-z-ﬁumc acid
dalapon beta, beta'- teuamcthyﬂlexadecmedmm acid
2-alkyl glutarate tralkoxydim . .
z-ﬁalkhiﬁmy]g]umte (TDG) free or monothioester of beta, beh prime-methyl-.
2-octylghataric acid substitnted hexadecanedioic acid (MEDICA
N6,02-dibutyryl adenosine cyclic 3',5" 16) - _ )
‘monophosphate alpha—cyanco-#—h).rdmxycmnannte
N2,02-dibutyryl guanosine cychc 3'5- 8-{(4-bromo-2,3-dioxobutyl)-CoA
1 monophosphate p-hydroxymercmibmo?te‘ (PH:.MB')
CoA, derivative of S—(tettadecyloxy)—Z—fmmc N6,02-dibutyryl adenosine cyclic 3',5"
acid (TOFA) ‘ monophosphate
2.3,7 8-tetrachlorodibenzo-p-dioxin -
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.{ 2-octylglutaric acid substituted hexadecan@ﬁhMMﬁw2007
aC|d (MEDI CA N6, 02-dt butyryl adenosine cyclic 3',S-
+-16) ‘nwrbphosphat e ‘ahpha- cyanto- 4-hydroxyci-noarfate -
N2, 02- dr butyryl guanosine cyclic 3", S . ,
S—(4 br ono- 2, 35 di oxobut yl ) - COA nonophasphate - _ ' ..
“% dr ox mercunbenzoate (P11MB) CoA derlvatgﬁ
' 2@%@?8 ecyl oxy)-2-fnmoic N6, 02-drbutyryl il @@MW'”“ ‘ oo
cyclic 3,5 - acid (TOFA) nmonOPhosP te
- 2,3,7,9- tetrachlorodllevzonp oxm 3 9 February 2007
WD 2004/ 005277 PCTI US2003/ 021700 Of the four enzynes
inthe fatty acid synthetic pathway, FAS is the LT
preferred ' target for inhibition because it act
only wiQfithefornsazimes mﬁ%a%w thetigpafhay, S)ighe prsterred
ot her three enzynes are i icated in other cel lul ar » i
e o gnb s bt sy HN B EHBNATP i i
three enzynes is nore Ilkely to affect nornmal cel
enzy@fes miedmplivpied incothey epliniar fugetions, Eherofre nfihition of pyes thesmﬁﬂm

step catal'yzed by the condenS|ng enzyme (La, -beta

| enzymes oyt likelr o afectnarmalells. (Ofthesepsn cnpyinptie ﬁtw@ﬂna@@ﬁ%@ﬁs»

the nost conmon candi dates for inhibitors that reduce
ﬁmsMpemﬂww&&ﬂmqmmdﬂmhgﬂﬂyymﬁhebﬁ%kdmﬁﬂSﬁ@w&wﬂgwﬁﬁbemﬁine

of the FAS. conplex is well:chaiacterizedin terns of -

" redustaselmvelseen the thofiicmntiion pandifates foc frihibiors atrediice phatop fatty acid

condensi ng enzyne contains. a critical cysteine _thiol, ?(}:

syntidsisc IThé confléging amzpat ofthe BAS kéripexie wiell chagaiyezed sy temmrods- :
as, for exanple, the inhibitor cerulenin. 10:-

s&mﬁﬁ@%@&ﬁﬂﬁhﬁﬂﬂﬁdﬂﬁhﬂd&Gwm@hnﬂﬁmmgem@magnﬁﬂmynmwﬁﬂcﬁmﬁa
a W de range of chem cal conpounds, i-ncluding.

thioB hikieh &4 thevgree ot aitilipidenticaeaybsits, sauhds, farmganils, thcintbitoe cerfienin.
under goi ng di sul-phide exchange: The bindi ng pocket of
t he enzpraferaliatiibitoss dfdgofidemking edzyméinclddecaveide range of chemical
principal, a reagent containing the sidechain diene

- comPrehds, iPhAHE WHiatifly R, biidants, bedwehdents tapadle biundbrgeihgdienlphide

ani ons could be a good inhibitor of the condensing

exclfge/ Mhe bikdifig okt Bfth&ﬁ:zfnﬁaﬁ;efe?ﬁ)mg&hﬁn,ex) @xdierbs.0X0- 7, 10
- dodecadi enoyl am de] is an exanpl e:

In principal, a reagent containing the sidechain thene and a group which exhibits
reactivity with thiolate anioné conld be a good inhibitor of the condensing enzyme Cerulenin
[€2S, 3R)-2,3-epoxy-4-ox0-7,10 dodecadienoyl amide] is an example: R - m

/‘\\/Wﬁbﬂ'{z
. o o

Cerulenin covalently binds to the critical cysteiné thio] group in the active site_ of the ct)ndmsi_ng .

~enzyme of fatty acid synthase, inactivating this key enzymatic step (Funabashi, et al., ]

Biochem., 105:751-755, 1989). While cerulenin has been noted to possess other activities, these :
either oceur in microorganisms which may not be relevant models of human cells (e.g., inhibition
of cholesterol synthesis in fungi, Omura {1976), Bacteriol. Rev., 40:681-697; or diminished RNA

synthesis in viruses, Perez, et al. (1991), FEBS, 280: 129-133), occur at a substantially higher
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NH2 - O 0 Cerul enin covalently binds to the cri ®ifshruary 2007

cysteine thiol group in the active site of the
~~condensi hg enzyne of fatty acid synthase, -7
i nactivating this key enzymatic step (Funabashi, et
al., J. Biechem, 105:751-755,1989) . Wile cerul-enin
- -has been noted to possess other activiti
WO RHEPHccur i n i croorgani sns whi ch rray$§'5’t[ﬁ{t}gﬁﬁl7&p
rel evant nodels of human cells (ag., inhibition of
chol esterol synthesis in fingi, Omra (1976),
Bacteriol. Rev., 40:681-697; or dimnished RNA
synthesis in viruses, Perez, et al. (1991), FEBS,

s S S A G o s

.concentratjons (inhibition.af.viral,HV )
261573737 o e o tectipoal o 1 et Bidosbade ) A s
may be the direct, ‘

GabibiR Rl TS PIOGERIGE 138 e lary Rt SateprlRretafl g2 g1o87. 1.

3530935, SotaspEses) B dogd P TGS DO

dat a suggest that cerul enin _does not specjfically |
myﬁstomaﬂgnptg protsing(Bimen, ehal-of. Binl %P@@%‘ggﬁsﬁ%h et al.,
J. Biol. Chem, 267:3922-3931, 1992). Several .more FAS
i nhi bi Seresl mers FASJehibitosyare giselpsed in -é’ﬁ@*&?ﬁﬁ?"ﬂ%‘t Bn
No. :08/096,908 and its CIP filed Jana 24, ],994,‘1%&1:\3‘)y

-08/096,908| and ity FB fideid Toth 24,1994, dberdisclosiyes; of which g hereky Ipgprpo

reference. Included are inhibitors of fatty acid

" refersyoet Teloded ars iplibitoes ofyfaityecid symimese sitmie Jppoa A cagxyjase, and

mal i ¢ enzyne. 10 Tonoda and col | eagues (Tonbda
matietnzyme.. , Bi ochi m Bi ophys. Act 921:595-598 1987,
Orra el. at, J. Antibiotics 39:1211-1218 19%%% -
descr i- Hem@da znd solivagBes Slomots eteal., Biohira Biophgs. AebPA 595398
naturaliy occurring acyl-CoA synthetase inhibitor, :
198 1yi0ingdra dl.sil. 2. Pntitsiotics 39512119218 pR6hdestwibe Tracsink: (s@eraimes jegned
chem cal structure of Triaesin Cis 1-hydroxy-3-(E E

- WSHE2ZBA) /i nafitelly ooveinive aeyl-Solsyathakesy inhibitery whigh is Fprodedtioh C

- causes 50%inhibition of rat |iver acyl-CoA synthetase,
Strepromyices . IK-p384. Fhercbémiceldtrodwrs of Fapesin € islchydrpxp3-(Enk 857 T~
acyl CoA-synthetase by a nmechanismwhich is -~1
mdeapedidin) winzeict Tridcsin§ cohngs $0% ipbibifiop of raidiver aai-GrA pighetsse at
acyl - CoA synthetase is toxic to aninmal cells. Tonoda ,
8.7 Nf; wielated Fompmaiad, Btizcsil A, inhibitsBEyd CoA-gmiliplase by a mechanism which is
266:4214-4219, 1991) teaches that Triacsin . .
competitive with long-chain fatty acids. Inhibition of acyl-CoA synthetase is toxic to animal
cells. Tomoda et al. (Tomoda el al, J. Biol. Chem. 2_66:42_14-4219, 1991) t_eaches that Triacsin
C causes growih inhibition in Raji cells at 1.0 pM, and have also been shown to inhibit growih of
Vero and Hela cells. Tomoda el al. further teaches that acyl-CoA synthetase is essential in
animal cells and that inhibition of the enzyme has lethal effects. _
A family of cbmpozmds (gamma-substituted-alpha-methylene-beta-carboxy-
gamma-butyrolactones) has been shown in U.S. Patent No. 5,981,575 (the disclosure of which is
hereby incorporated by reference) to inhibit fatty acid synthesis, inhibit growth of tumor cells,
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C causes grow h-inhibition in Raji cells at 1. ® fuary 2007
and have al so been shown to inhibit growth of Vero -
- and Bela cells. Tonoda el . -al:--further ‘teaches t-hat = s wmimed Lo
acyl - CoA synthetase is essential in 20 animal cells ’
and that inhibition of the enzynme has.lethal effects.
A fam |y of cdrnpounds (gamma substituted alpha
WORR Ene- bet a- car boxy- gamma but yr ol act%ﬁ@gfwﬁ’%'m
been shown in US. Patent No. 5,981,575 (the disclosure
of wbich is hereby incorporated by reference) to
inhibit fatty acid synthesis, inhibit growth of tunor ,
cells, 59 February 2007 WD 2004/ 005277 T st

PCTI US2003/ 021700. " and, i nd gt |gss. Th
andindnmceishdbssaliwpmﬁﬁﬁégﬁgg%%ﬁg?éﬁaﬁiﬁﬁgv%&a&ﬁ o

advant ages over the natural produ erul enin. for .. v
over thémaaturg @ertduct m@héﬁt&%@%@ﬂ%@}“ﬁi} 'ﬁ%’{ °c‘5’ﬂ?‘?éﬁ“’ﬁ‘ @‘ﬁ‘é’gmy, -
highly reactive epoxi de group of cerulenin,ﬁég& t@_&l , .
reactine epositiaroup ofivarultsoin, [3] ey 37e sahlemdsoluble i 2agppus polpliqny, 3 ey
can be produced by a two-step synthetic regacti on and
can bé producediby 4 twopstepdyntistic reaction th'awmm%?d‘aﬁﬂ!gew ¥es, and
they are easily tritiated to high specific actjvjty
4] thbpire bisDy tritinted th ghcsppifisractiGtyl ferdieshemisal and/phagmaceiogical
synthesis of this famly of conpounds, which are fatty,
analyia] Thesyithbssef thisthinily ofzospoings, vdéchord fidtacid syathese inhjtgtors, 1s
Patent, as is their use as a neans to treat tunor ZCEu
descritfRll lngheEsPS PateitngisPhdir vangs a ménes to treatdumer callyrEpreasingFAS, and :
_reduce body weight. The 575 Patent 'al so di scl oses the
their Ui @ fne@id\o feitiide Yodyowedight. STt ‘Br2fcRatanhilicalisctnses theuse of any fatty
systematical ly reduce adi pocyte nmass (adi pocyte cell _
acid SYHIHRG intB¥itosd 13 Bystembficabip redieatipodyte masl(adipotyseiyellwumberior size)
he primary sites for fatty acid synthesis in mce and
as a HeHTBRSeddE @elghver (see Roncari, Can. 7. Biochem,

52:221-230,1974; Triscan et al., 1985, Metabolism ' -

34: 580K pritRay e for Gty atid synlRdis invhiceddihnmags 240the 0er Gpe

| actating mammary gl ands (see Thonpson, et al., )
RonRBXHAL T, BiddRem., 29221390, 19%; A0S cbalg 1983 Metbolising 34:880-7;

~ (Goldrick et al., 1974. dio. Sci. Ml. Md., 15
Barafif o640 9ro69) Metdbolik H0k280-8Y, Sacerking Mbrhinary glatidsiyevt Thosipsonas al.,

antimcrobial agents Cerulenin was originally isolated
Pedi@S Res.,N011801114511985) bird 4dip@ad tisewet (Goldeitk e af. 1194, (i, Sci. Mol. Med.,

cul ture-broth of Cephal ospori um caerul ens.
46M§;ygpturaLly cent heni n has been characterized as : -

2R"39) - epoxy- 4- oxo-7, 10-trans, trans- dodecanoic acid - = . ﬁ??'

am de: ghiiBitordREMAD G Althas!ds antihsotidagents
Cerulexiin was originally isolated as a potential antifingal gnﬁbiot_ic fomthe ~
culture-broth of Cephalosporium caerulens. Structurally cerulenin has been characterized as
(2R 38)-epoxy-4-ox0-T,10-rans,trans-dodecanoic acid amide: Its mechanis of action has been
shown to be inhibition, through irreversible binding, of beta-ketoacyl-ACP synthase, the ..
condensing enzyme required foxl- the biosynthesis of fatty acids. Cernlenin has been categoﬁzed as
anaNﬁMmprﬁmmﬂyagﬁmtGmﬂ%handSbmﬁmnm@qunInamﬁﬁm;smmehrﬁtp

activity has been shown against some bacteria, actmomycetes, and mycqbactq'ia,- although no

6




10

20 shown to be inhibition, through irreversi bl & February 2007
bi ndi ng, of bet aket oacyl - ACP synt hase, the condensi ng

= enzyie -Fequi.red for-the biosynthesis of'fatty-acidsr*““*““““““““h“

Cerul enin has been categorized as an anthfungal,
primarily agai nst Candida and Saccharpnyces sp. I.Aa
addition, sone in vitro activity has’ been shown
wegeHaeeT7some bact eri a, actinomycetes, an§CT/US2003/021700

nmycobacteria,  although no 6 9 February 2007 WD
2004/ 005277 PCT/ 1JS2003/021700. activity was found
agai nst Mycobacterium tubercul osis. The activity of
fatty acid synthesis inhibitors and cerulenin in

~ particular _has not been eval uated again rof ozoa.
activiuress e RRRO MR GO SR S P BeTaias
eucaryoti c_pat hogens such as Pneunocystis carjnii
inhibiters i cqruleainip partiquiaphasagt bem eyglvatedog §‘="€f§§f nalis,
Cryptosporidium Trypanosoma, S5 Lejshmania, and, .
Toxoplatmasgondibarmther ifeatiaup eiraryeticsnathoness fich atf ngpgocysis carmit,
particularly susceptible to treatnment are diseases * .~
Giardib lapiblic. dlaseodivn it irichemanrs Vagislis, (TIRISRIEEW, dVREMP LGS
of the infected animal. Externally accessible
Leisimankoad Schisisbmae al | surfaces that nmaybe reached by -
non-invasi ve neans (W thout cutting or puncturing the
ski n) , Tifestidusdiseagestwhichsis partisylariy snsceptibjetortreaiment pge diseases
menbr anes, such as those covering 10 nasal, oral,
which asise lesios &stxtenaily acsessiblecyeiaes of thesinfe¢terbanimal gfiydemnally accessible
pul nonary surfaces, such as the alveolar sacs.
surfasts St bibsvefacks tabmesbe rechedcernof-invasivenaeaas(withens cuitieg;oror
tineas, especially if caused by M crosporum ]
puncii 0P Bit)pinciuding e seimpifatcitself,omchi roouhunss sudhgs those coverng
candidiasis; (2) nmucotic keratitis, especially if
nasal; ot gatrbiitéinel; ¢ urdgeaital Sufases] suhpumoeyshicices, seeh) asapbtspler
_keratitis, especially if caused byAcant hanoeba; (4)
sacs. Pasdeptiblddieades mnaludel (19 eatsepusinyrosss ot tingas, ésperialiyd byt
15 Gardia |anblia, Entanpeba, CSyptosporidiutn, .
Miciporas Feithoplyon, Egiderfaapigot cor (Myaedutapemasomidididsis; (2) mucotic
- tmmunoconproni sed ani mal's); (5) urogenital infection,
keraEP&péoRilly §f chisedisyusspetgilys, Basutiumiaor Candidas () smogbic keratitis,
Trichononas vaginalis; and (6) pul nonary di sease,

' espeSiieitiantel Yy Hbampameeid; (Y gistrblesinalaisease, especiabpif caseblys

15

20

Aspergillus, or Pneunocystis carinu. |nfectious .
GiardiaQamblia) EBntdricaba, Tgptosparidien ibtogporidiutmy edlamdide (st ¢pmmonty in
fatty acid synthesis inhibitors include Mycobacterium

& Aimald(Spapgenitalihfyction espepialy iflcangedrhy Gagdidmnt
- strains, and protozoa such as Toxopl asma Any conpound
albibdiPér TridhinnbsSvabmhlisy adqEYpubyeiahyalisesse repebiallyf egiisedby

inhibit mcrobial cell growmh. However, conpounds

- MycBbhaieriah wberemlotis) AspepsailliscortPrtusdcysnio taring. lafpotidus prepuizme thataere

bot h

- susceptible to treatment with fatty acid synthesis inhibitors include Mycobacterium tuberculosis,

 especially multiply-drg resistant strains, and protozoa such as Toxoplasma.

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

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




9 February 2007 WD 20041005277 PCTI US2003/ 0217 0Bebruary 2007
patient and the target mcrobial cells. Accordingly,
.Jdt.is.beneficial to select. .inhi-bitors that onby, - Of -« i wma f
predom nantly, affect target m cr.obial cells. :
Eukaryotic m.crobial cells which are_.dependent on.
P - their own endegenously synt hesi zed fatty -acid will
; woeopves® Type | FAS. This is shown bot h bECHYRNBAUF0 .
- . that FAS 5 inhibitors are growth inhibitory and by the
fact that exogenously added fatty acids can protect q
normal patient cells but not these mcrobial cells
from FAS inhibitors. Therefore, agents which prevent . -
synthesis of fatty acids by the cell mg be used to _ -
patient andtalie tirgdt eierotialsells) doceriingly.dtis benefiginlity sclegtimbibitors ghat ouly,
synt hesi zed by Type | FAS using the substrates al kynyl = *
or prediadinantiy laffery targetuhiceobibl c#llBDPH.  Thus, ot her. enzynes which -
can, feed substrates into. this pathmay may al so.
ef f ectﬁukdiﬁmik ehidrotiisl cells whith are dependention fiiwiriovnzndpgenawslybe
3 o i nportant in mcrobes that depend on endogenously
- synthezitd BRFdciamll etirtsy Topé IFAS. ribisis stioem both by Hie fast thatEAS on
or activity of any of these enzynes will| effect
5 inhibi@EOaé fowth idbittofy 20d b itilfact thhl exogehaistyaud deddiatyemilie nan piptect
P endogenously synt hesi zed fatty acid. The product of
A . normal pifent cellsbat &bt ey 1Giciabial eullis Goun PASHAlibitus  ThErfore agemfs! véhich
= : . 1n the fungus S. cerevisiae the products are ;(jk
preveit'spiitRas BAhERY MIB?M&EEnﬁﬁﬂe@E&fo&fc@tlﬁfeéﬁohi i 18 énitadyotes, fatty £
coenzyme 15 A. In Mycobacterium snegnatis, the
thetubiraR$ bilyf9DCo £ Shdsn] Cow gadng
acids ?ﬁ ength ron116 to Z4 carbons. Theséglipﬁgé are
AARES SR Feel Qutfsirdtéd thib S RuneRly nfay ARG effécothe

vari ousﬁ{l'p' conponents. Inhibition ofkey steps in

o thictobad tht bbddp gk
10 mteo%%wﬁ%%gﬁgél nhlﬁgﬁt;ﬁ cel | funcfi@g% whet heir’s%fhe
synth%@

forhdtivitP6i afly 6 thask eddyRRSwillffect
A4 ‘ ﬂh@m i Qénshflﬁﬁr‘é ds{seﬂabnﬁsﬁoﬁemogsﬁaay oS TRy acid.

it HRARARM N
[ty a&‘fd& supplied fromoutside the ceII and so
y se ective for 'mcrobial ceIIs t hat depend -

on endgqg 2@)9“% X FAS diferd 1R VRYGE orghist? Bor dR&@Ple, in the

di scover m ni stratlon of Type | -fatty acid :_
ﬁmg“géﬂéelntﬁ?lsé %g%é%g{’}egn by i nhl bi tgfdsmégf&gm%@%m& { __
15wy 7 B EbdBodub ElbatBl iieg ST Collhers ranglog in (}
lengthBE&%ufé{ér:lztghe& SW@I@?@?@MW&MM@&Mn@M I
various lipid components. :

Inhibmon of key steps in down-stream processing or utilization of fatty acids may

i be expected to inhibit cell fanction; whether the cell depends on endoggnous fatty acid or utilizes
E 20  fatty acid supplied from ouiside the éell,‘ and so inhibitors of these downés_tream steps may notbe
l suﬂicieﬁﬂy selective for microbial cells that depe_nd on endogenons fatty acid. Ho{?vever, it has
boan discovered that administration of Type 1 fatty acid synthesis inhibitor to such microbes

o { makes them more sensitive to inhibition by inhibitors of down-stream fatty acid processing

8
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conbination with one or nore inhibitors of dow$ Bdhrgsay2007

steps in lipid bi osynthesis and/or utilization w II
sel ectively affect mcrobial celts that depéend or™
endogenousl y synt hesi zed fatty acid. Preferred
~ conbi nati ons.i ncl ude ani nhi bi tor of. FAS and al kynyl
CoA car boxytase, or FAS 5 and ani nhi'b |t9 M% 2170\6\hen _
WO P een deternined that a manmal is. w-th
cells of an organism whi ch expr esses Type I FAS, or .
if FAS has been found in a biological. fluid froma
patient, the mammal or patient nmay be treated by
adrri nistering a fatty acid synthesis inhibitor (Pat

andlqj . 5,614, 551% é}%&;@f i nhi bllég &?Wne(g &egsmgl% Y. toi”‘

described in International Paten ati
combir@iynyrithione SEmereinhibilgrsHE w@mﬁﬁeﬂﬁ @H ig ﬂ‘é%‘t!&‘?’“‘

i ncorporated by reference. That applicatio howeve
utilizative svith efectivebtaffepianienobial csly that depgpd on gro Et%ls

di scl osed in the present application The sti nul ati op
acid. Bfeferred combinagonsinniide gy inhibjtened FAS andallypydEpAprbpgylase, or FAS

stinulate weight 15 loss is described in U S. Patent
and sAiphitiitordfdMAS.Seri al  No. 60/ 354, 480, the disclosure of
" which is hereby incorporated by reference That

appl i cWhemithasdeen dermigedtbatiapamnal iy infected Jitheals of pn prggnism

conmpounds di scl osed herein, either. The use of FAS
which Bprdasels Oy IRAS] oif IAS has bmgmmm Tidlogicah uid fiop 4 patigns, the,

described in U S Patent No. 5,759,837, the disclosure
mamital oHphtieit sy Heereatbyby adeiniparing & by bsid sysfhesisinbibitor (FatNop 0

appl i cati on does not describe or disclose any of the
5,61485Tpounds di scl osed herein. The use of FAS i.nhibitors
- to Intubit the growh of cancer cells is described in

U.S. - Phdiakibitidlof fenrdptis3Y to depreschppaiteond siimulhte waightdoss is

hereby incorporated by reference. That application
descHiR $n BRinafaAlPadaeAplication NooBET/HEYL/A5814 the disdouesLadwich is

di scl osed herein. 9 February 2007 WD 2004/ 005277
hereBGdok§o2RaDY Datdréte. That Splivationy, howeeh dods nutalesdribeor disclose any

accordance with a first aspect of the present
ofmbwtm@mmmwemmpmm conpound of  fornul a:

The stinulation of carnitine palmitoyl transferase~1 (CPT-1) to stimulate Welght

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

" hereby incorporaied by reference. That application does not describe or disclose any ofthe

corapounds disclosed herein, either.
The use of FAS inhibitors to inhibit the growth of cancer cells is described in U.S.
Patent No. 5,759,837, the disclosure of which is hereby incorporated by referenct_:. That

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

The use of FAS inhibitors to inhibit the growth of cancer cells is described in U.S.

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

application does not descxibe or disclose any of the compounds disclosed herein.
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RA Z R3 RZ wherein: Ri=H R3 = -OH, -ORS, 9 February 2007
-OCH2C(O R5, -OCH2C(O) NHRS, -OC(O RS, -0OC(O) ORS,
-OC(ONIINH Rs; or -0OC(O NR5R6, where R5 and R6 are
each |ndependently H, C1-C20 al kyl, cycl oal kyl,
wa Joesmwb277 al kynyl , aryl, arylal kyl, or aIkytmm&Mﬁmanm&
where R5 and R6 can optionally contain hal ogen at ons;
R3 and R, the sane.or different fromeach other, are
G -C malkyl, cycloalkyl, alkenyl, aryl, arylalkyl,
or alkylaryl; with the proviso that when R2 is-0H
-OCH3, or-OC(O CF3 and R3 is-CH3, then/R4 i s not :
Smmﬁﬁgé@hhehﬁHRQQCGHE) or-CHH CH3, and and the further
provi so’'t hat when R3 |s Cl12-( ©6115), then R4 is
n S
In Aideh® AP0 LR M b RETALERTR el e REAERL A AR g of
formpla: formula I1: ORs S j RO R$ R7 1 10 9 February
2007 wherein R6=C2C20 al kyl, cycl oal )al ken a ,y1, Y1,
al kyrryl, 2,Y], anYl ~Yl, or (gl Kylatyl, -CiIRtoOR ,
COO R~ -C(ONRIOR', -CH2C(O of - CH2C(O Nul t ',
where it10 and R'* are eac endenflyH, Cr-Cro

"al kyl, cycl oal:kyl , aﬁkehyl, Kynyl, aryl, atylslkyl,
1

wherein:

R'=H

R%= -OH, -OR®, -OCH:C(O)R’, -OCH,C(O)NHR?, -OC(O)R?, -OC(O)OR?, -OC(O)NENH-R’,
or —-OC(O)NRSR(’, where R’ and R® are each independently H, C,-Cy alkyl, cycloalkyl,

alkenyl, alkynyl, aryl, . B
arylalkyl, or alkylaryl, and where R® and R® can optionally contain halogen atoms;

L Rand R‘; the same or different from each other, are Cy-Cpo atkyl, cycloalkyl, alkenyl, alyl,
arylalkyl, or alkylaryl; o | '
with the proviso that when R? is —OH, -OCHj, or -06(0)(:1-_'3 and Ry is~CHj, then Ry isnot -
CHR,CELOM, Ot (G, o~ CBE=CE-CH, and

and the further proviso that whea & is ~CHy-{ CeHs), then R is not —CH; or —CHyCH.--

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

formuia II:
O
-
R
R
9

10




al kyl ar A optional ly containing hal ogen atons, Bliebeuans2007
not di-, tri , or tetra-alkyl substituted phenyl, R
_ -OH, -ORu .-0OCHZC(O R12, -0OCg2C(O Mie2 (OR ,
-OC(OOR 2, OC(ONHNH R or -OC(ONR 2R 3, Were R12
. and R13 are each independentlyn, Cl-C20 al kyl,
. cycl oal kyl, alkenyl, aryl, arylalkyl, or alkylaryl,
wheregind where R12 and R13 can optional |y contain hal ogen
¢ .atons; R$ and R9 the same or different from each
R*= Coenlicyl.enyeloalio Gy dibyhyl, &yIeicpialichty bn S AR R
aryl al k&/,l , or alkylaryl, wth the fol 'ew ng provi Sos;

nROMORE’ | GOUR L, (BRCRI T rRQUpIYE SR R R,

ongigiarenot et hyl ,
sech independlemly H, &-Cigalkioyel , aB0680A, A | lﬁ‘r%ﬁfﬂr nd
when e is phenyl, andR |?ﬂ%d—| Rs a%ﬂgggghgén ot 4 o
loriatl, antioully ontaining Haldgeadélns, bRICRERY bi-, (A1 w&%g@ﬂ 6

i s phenyl, Rt andR9 cannot simultaneously ’be - i
Sibsi@tpied pldyls ) - 10a 9 February 2007 I n accordance with
a third aspect of the present invention, there is

R’ = -QH,00R Be OCHOORHA HECR TN L@cédg'i}!’,dgg?%f%l?‘%ﬁc’(O)m-k

wher ei n %?14 C(Ons, where R18 is

oy OCOINRIIR™, slhisa R and R} ?M k |,
optionally cont'a%aﬁgﬁh%aéfeocsg{]iﬁg o%.wﬁ’rgﬁﬁ%é{g@kﬁ
OC( O NENR R19, or O %%8%@%%%%%‘5‘5%&%%@%%

-atomgependent | yf, G - C20 al kyl, cycloal kyl, al kenyl,
e aryl, arylalkyl, or alkylaryl, and whereR19 and 1(20
R and I the satior diifeichtTri bath 6BE{ &b €03 DR LA0BR atkenyl, aryl,

arylalkyl, or alkylaryl,

‘with the following pmwsos

" whenRFis ethyl, if R® and R are not the same, thén R® or R are not ethy, -CHzcooﬁ, -
CI:'&C(O).I\H-I » -CHy~(CeHs), but R® and R? can be the same, even if RS is ethyl,” :
and | |

when R® is phenyl, and R” is~OH, R¥ and R’ wt simuit;meously.be ~CHsand -
~propenyl, and | 8 |

o S .
when R” is phenyl, R® and R® cannot simultancously be ~CH; or -CH,-(C¢H).

' _10a




R16-and Rr7, the same or different from each oShwbuary 2007
are C -C20 al kyl, cycl oal kyl, al kenyl, aryl;
aryl al kyl, or alkylaryl; with the follow ng provisos:
whenR14 is-C(O (H3, and R16 and R7 are not identical,
then eitherRt6 orR7 are not are not geranyl,
p- fl uor obenzyl, ciinnanyl, famesyl, nethyl, O
-M2-(C6%, and wheaRl4 is -C(O)C‘A, t hen eitherR1l6
In accordaxick Withar @irld @épod ot Febr.yary 2007
formula [RCCOT dance Wi th a%ﬁﬁ@%ﬁ%@gﬁ% F IHREOY ?J% %?‘ﬂmpo‘md
I'nvention, there is provided a phar rraceutl cal
conmposition conprising a pharnaceuti cal diluent and a
conmpound of formula IV: 0" Rt S ~. ‘Rz t223 Wlv

wherein: R2' =A Cl-C o agkyl, cycloal kyl, alkenyl, = .
aryl ,- aryl al kyi’, or ai B, -CH2ORZ, -C(ORu,. -
CO O RZ; C(ONK R26, 4 O R2 ; or-CH2C( O Nwve3,

where R2S and RRG ark i ndependently B;, C-Cro

al kyl , cycloal kyl, al kenyl, aryl, arylal kyl,

or.al kyl aryl, optional f contai ning one-or nore,

.hal ogen atons. R22 = - <ORP, -OCH2C(O) R27'

wherein - OCHzZC( O) NBR27, - 01 X0) R27, - OC0( O) OR27, OC(O)NHNH—Rz,
or - OC(O) NR27R28, where R27 and it are each

Rl“m.—Car yl’ "ar y a#k C'- 6%%@3%]’ %@ﬁé%%%‘gma

Oﬁﬁ&ﬁ@ Gutain g{]‘,h(?ﬁm? tIgl?é%cont ain hal ogen atons; R23 And R2

nt fromeach other, are C -C2D
"= -of %S 'Ci@h“’y%%d@%aéeﬁcr QB o o
i b PRSP L5 Sk St
Czoﬂﬂiyl,cycloaﬂiyl, alkenyl,ary],alylalkyl,oralkﬂmyl, andwhm-eR" andRmcancach
optionally contam halogen atoms;
R" and RY, the same or differént from each other, are c:,-c20 alky], cycloalkyl, alkenyl, aryl, -
| anylallgl, oralkylary,

with th,e. follomg Provisos: .

- when R" is—C(O)CHy, and R'® and R aro not identical, then cither R" or R are not
are not geranyl, p-finorobenzyl, cinnamsyi; famesyl, methyl, or ~CH;~(CeHs), and _

~ when R" is ~C{0)C;Hs, then either R™ or RY are not are not methyl.
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conposition conprising a pharmaceutical dil uen® Febdiagy 2007
conpound of formula |I. In accordance with a sixth
aspect of the present invention, there is provided a
phar maceuti cal conposition conprising a
pharnaceutical di  uent and a conpound of fornmula I1I.
I,n accor%J e wth a seventh aspect of the present

In accorfga{ih B fourhRgAegt gt éhemrsettde@mam presinRrewded Eplfarmaceutical

composiEieiPRSrising A phaRédubitdl gilienPRALBRBMHdGR orglulagent and a
conpound of forrmula 111. In accordance with an eighth
aspect of the present invention, there is provided the
use of a conpound in the manuf act ure of a nedi cament
to i nduce wei ght | oss, w@ere the conpound is of
formula W In accordanc m“¥n a ninth aspect of the -
present invention, thesge provi ded the use of a
conpound in the nangp e of a nedicanent to treat
cancer, where the conpoaﬁdﬁﬁs of formaula V. In
accordance with a tenth aspect of the present
i nvention, there is pro¥vded the use of a conpound in
t he nanufacture of a medi canent to stinmulate CPT-],

whereiri: wher e the conpound is of formula IV. In accor dance -
with an el eventh aspect. of the present. |nvent|on

R?! = H, G104 Sl ScyBlo Mt @yl 6610yl ar LORLORY, LORD

manuf act ure .of a nedi carent to inhibit neuropeptlde Y,

CO®RY, (O)NICAFS LM CIG)RST, of CCHI(O)INIR | W RERD LAER S ire

o (
W th a twelfth. aspect ‘of the present I nventron, there

wﬁﬁmﬁﬁ&ﬂ ﬁdkﬁ? aq&ﬁ@ﬂmp ure
of a nedlcanent "o |ﬁﬁc atty acid synthase
' E&nmakgdﬁggpgaﬁg is of fornula N. In

Opaccordance mnth a thirteenth aspect of the, present
R2 = .OH, WYRM .00, rzompound in
I:t('he rranuf aci ure of a |carrent to |r_1‘26%@0 gfowt h of

A R R R e
WWW a“”%?%%?’%"%]%ﬁ%ﬁ#f" Ww%mb

opt:ona]lycontamha]ogenatoms _
-R”andR” thesmneordtﬂ‘cxwtﬁomeachoma,arecl-cmalkﬂ,cycloaﬂcﬂalkcnyl aryl,
' mwﬁm9¢¢Kd&¥hnd
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'C SHM H /Y O In accordance with a fift e@riehruary 2007
aspect of the present invention, there is provided a
pharmaceuti cal conposition conprising a pharnaceutica
di l uent and the conpound of the fornula according to
the fourteenth aspect. In accordance with a sixteenth

In%@&ﬁ%c@";mﬁ Deni Eﬁgaryftﬂeﬁ}f&gﬁti if tl% h lefe 1I Sg:%g%' ded i he%tlcal

use of conpound int manu re or
WP’QO%‘F%HOHE’E%@ phgtnedoeutichkdilnontaod a doripmund oftfveld Jor mu I a
accordi ng to the fourteenth aspect. In accordance with

In 38 ente ec f the present invention, there

In B RUE0 GLH o 3Rt e rrcntinirarion: tisre iaprovignd ¢ phixmeqoutica
cobipbiit@ncbprisiheprRbitical dludfAHd a ddnREEOSdaRme v th an

ei ghteenth aspect of the present invention, there is

provi ded a pharmaceutical conposition conprising a

In peimaasrﬂme Ukitlc al seliehtt eatpednel HIRE pFe@Ep O ioH, ﬁl@l@ is provided a
fornul.a.accordi ng to.the eventeenth aspect.

In
pharmacqttics] compgsign Lomprisime igaldilggnt ppa sampet of formula
IIIli nvention, there is provided the use of a conpound in

t he manufacture of a nedi canent to treat cancer where

the conpound is of the fornula according to the
In agsoudance erithancpightly aspect of the present invention, there is provided the use of a

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

of formula IV.

In accordance with a minth 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

formula IV.

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

"compound in the manufacture of a medicament to stimulate CPT-1, where the compound is of

formula IV,

I 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 neuropeptide-Y, where the

compound is of formula IV.

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

~ the compound is of formula IV.

In accordance with a thirteenth aspect of the present invention, there is provided the use of a
compoungd in the manufacture of a medicament to inhibit growth of invasive microbial cells in

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

10d




In accordance with a twentieth aspect of the pBdsbntary 2007

invention, there is provided a conpound of formula: O

SO HHH3 NY O An accordance with a twenty-first

aspect of the present invention, there is provided a

pharmaceuti cal conposition conprising a pharnmaceutica
T R SO B b e b e BERRAAU Ao found
of foydty- second aspect of the present invention, there

I's provided the use of a conpound in the manufacture

of a nedicament to treat cancer where the conmpound is

of the fornmula according tgpthe twentieth aspect. In

accordance with a twenty-thiljd aspect of the present

invention, there is providedfa conpound according to

the first aspect, where: H RZis -OCH2C( O MNARS

wher e R5 is Cl-Clo aryI Gontai y ng a hal ogen at g
10f 9 Februyary 2(
aspect ofﬁthe Py

d|Iu nt and

conp05|t|on conprising a gharmac&uti ca
hird dspect. In

the conpound according to the twenty-
accordance with a twenty-fifth aspect gf the present
invention, there is provided the use o a conpound in

t he manufacture of a nmedicament to treat cancer where
the compound is as defined in the twenty-third
aspect. ‘1 og

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

pharmaceutical composition comprising a pharmaceutical diluent and the compound of the

formula 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 seventeenth aspect of the present invention, there is provided a

compound of formula:
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9 February 2007 New cl asses of conpounds have Sifébnuary 2007

di.scovered which have a variety of therapeutically .

val uabl e properties, eg. FAS-intubition,

MY-inhibition, CPT 1 stinulation, ability to induce

wei ght | oss, and anti-cancer and anti-m crobi al
In ppceqrdance exith @s&igm)@etlh #speczidhf the piesegt imgehﬁef], thefURI pigvided a

: .an . an umans. hy.adm ni.sfer ng a

D ap i LR A pr R it it ana SheContpbut of he
formpida aceerding kot sefetteatit aspeed 2 conpound of fornula ] A

or I'V. D sclosed further herein is a nmethod of

In sctcoinggllcat i'tﬂ%ﬁihe at%t ivity of CPT-1 by administering to

HOTanse Stthardyprigeath pspeqtetbrrptentdayentionytlnse isipgryided ghe use of a
corgmmnmd isthe ghadufpdiare B8 ehediceént @ {rbie BincaNWhdde HREBAPAA is of the
fon%fﬂg%r nrcul al,tﬁ}l, | 0, tgrl V. Discl osgd further hergl nis

a T RoE S RV PICrHgsReAe synt hesi s of neur opepti de Y

in humans or ani mals by adm nistering a pharnaceuti cal

ositipn conprisin phar maceutical diluent and a

In a%o ﬁpnﬁe)“b‘ﬁ%%(“gfa Riiie aépflc;g Of? the presest yyentign, thew dygreddad a compound
of fpramdaner herein is.a nmethod of inhibiting fatty acid 15

syntiase activity in-humans or ani mal s by :

adm ni stering a pbarmacetitical conposition

conprising a pharmaceutical djfjl uent and aconpound

offormoula |; Il; IIl,.orlV. i scl osed further herein

Is a method of treating cancei_in animals and humans

by adm ni steri ng aphannae conposi tion 0
conprising a pharmaceutichl dil/uent and a conpoyhd

of fortnul al, : scl osed stiHl furffher
eL€l mN.s [ of er
cells in animls and human I ng CHa
aphannaceutical compositio conpri sing H
apha>neccati cal diluent and a conpound formal; IL

. 1%orlV. 10h - ---- - ---- --- - 9 FebQary 2007 WO .
2004/ 005277 PCTI US2003/ 021700 Di scl osed further herein

o b A B P hodh L L P Sl 1 O
o B3R! DR Py DI A8 B OU oGl RTS8 Gt «
phavoarputics] cgmpmsitiph aomprising 4 phdrmakchtienh dileent! aad dremoopohdodf the

forth@h Foofinty t Hetbronth dspect.

In accordance with a twenty-second 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 twentieth aspect.

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

R'isH; |

R? is -OCH,C(O)NHR?, where R® is C)-Cyo aryl containing a halogen atom;

R?is -CH; |

R* is -n-Cs-Cy alkyl:
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5 Brief Description of the Drawi ngs FI G 1 show® Rebruary 2007
synthetic schene to nake tbiolactamycin. FIG 2 shows
a synthetic schene to nmake certain compounds accordi ng
to the invention. FIG 3 shows a synthetic. schene to
make certain conmpounds according to the 10 invention.
FIG 4 shows a synthetic schene to nake certain
conmpounds according to the invention. FIG 5 shows a
Insaenériaice ovithc b awey-farthedspect of tla memnnimumzha, axemoisdjmgded a
[ F shows .a ch
phtalqnaIcE\.Elcangr ggsitﬁgoﬁ}@pré nsgl? ac%har%aceutlc?.ls %rl}l]en I %Vf;hn t gg{ﬁpound
ackdrding o thhowstyathsd spbet i ¢ scheme to make a conpound
according to the invention. FIG 8 shows a synthetic
schenme to nake certain conpounds according to the
Injagppedanceowmith @ Oventydifiloaspéro vbthe pmsany mwhﬁmm,dhere isepmsdetlohe use of
cordin t he ntiaon.
» ERBufEl G B SRGYRRS Gk EbRlc 18 ot e wha Rl doRiBound i s
thﬁmwbmﬂwdwmmrdmﬂdmmg to the |nvent|on. 11 9 February
2007 WD 2004/ 005277 PCTNS2003/021700 4t FIG | shows
the results of in vivo testing for weight |oss of
certain conpounds according to the inventiont FIG
12 shows the results of in vivo testing-for
anti-cancer activity of a conpound ~ r~ according to
the invention 5
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15
. comprising 2 pharmaceutical diluent and a compound of formula i,‘_I[,-]II, orlV.

© 20

Detai | ed Description of the Invention The conp@uietieuanf 2007
the invention can be prepared by conventi onal neans.

The synthesis of a nunber of the conpounds is

descubed in the exanpl es. The conpounds maybe useful

for the treatnent of obesity, cancer, or

m crobi al | y-based infections. 10 One, enbodi nent of

the invention is conpounds having the fol|ow ng.,.

New glases oflcompeamds fize b@n dircaverd whichhave apvarity ef theapautically - 1 5
Rl =Hi. J R =-0H -0OR5 -0OCH2C(O R5, Lo "
4mwmrm@@mmumi@x&@, , CPiEcy tpalatipp.bility to
or -OC(O NRSR6, where R5 is 11, Cl-C20/al kyl, _

C yindhwatvidght losa) 2nd ayti-canper anddnti-raicspbial prppertiesy ~ al kyl.aryl ,
and where R5 can optionally contain hal ogen atons, R3
and R4 Digclaseddwrein iop meftor of YRS BHEHIBH other, are
Cl- C20 al kyl, cycloal kyl, "al kenyl, aryl, 20

in andhialé A4 Kithans O adihilsislefinig/A phafindeeiticaluompBain comprismg®
2004/ 005277 PCTI US20031021700 wi t ht hepr o v i

pharfadutical Gilert ahda cothpblnd of @oinla JAL I TY.CF3 a n- d i s- CH3,
t henRanot CH2CHOH -CH2-(GHs), or-CH=C i CHS,
and anDistlbed firthiehigfeipis@whalimdiof simvliter th3 i s- CHr ( C5Hs) ,
then Ris not -CH3 O -MO013. (It should be understood

mhvi&i‘?fmhdﬁﬂﬁh&ﬁ%% Fumznl 6r d6Rhdls 4 pisBsEitical dompositién t he
o

regoi'ng conmpounds is also included in formula L)

mpfSind %@m ARBAIhdE BmpBind ¢ forkmlia IILAKOHTV. ‘
:co.cyc 0 yl', al kenyl, aryl, arylalkyl, or alkylaryl In

anot hep, pLEH e R4 AR of BhiHihgihor - CH3.  In
anothe?mpre erreﬂm% odinentP R ié ﬁ-CB-CS al kyl .
synthesis of neuropeptide Y in liumans or animals by administering apharmaceutical
mqumﬁhnomqmﬁhgaphmnmumﬁaddﬂmmhmdaomnpnmdofﬁmMMaLILnLOfnﬁ
| Disclosed further herein is.a method of inhibiting fatty acid

synthase acfivity in humans or animals by administering 2 pharmaceutical composition

Disclosed further herein is a method of treating cancer in
amimals and lrumans by administesing a pharmaceatical composition comprising a
pmnnmumﬁmﬂdﬂmauamiadmnynmdof&nmﬂaLILBLorDL
‘ Disclosed still further hereiﬁ is a method éf preventing the
growth of cancer oels in animals and umans by sdministecing & phacmaceutoal composiion

comprising a pharmaceutical diluent and a compound of formula L 1L, T, or IV. .

10h
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. invention.

10 Another enbodiment of the invention is conpewedsary 2007
formula R 0 REf g RO RB R/ |l wherein 6
cYctoal kyl, al kenyl, al kynyl. aryl, arylalkyl, -or

| Kk -CHR1I0OR1 G Czo al kyl, 1,
‘? ‘fﬂ%‘/"‘%a% where Rio and u C(XO) K a g f\:@:smzfﬁo

- CH2C( O)R or -Cf12C(OI~IR R are each |ndependently
H, C -Clo al kyl, cycloal kyl, al kenyl, aryl, arylal kyl,

or alkylaryl, but R6 i's not di-, tri-, or tetra-alkyl

substituted phenyl, R7 AH -OR12, -OCH2C(O-R12,

- OCH2C( O) NHRI 2, -0C( O , 12 13 20
Fﬁi‘?mlm Riphikiting @OFCIR 2 and R13 are

' mvaé@%ﬁmgzﬁﬁ%e?% % 13 1% 9 Feﬁ%\?ﬁ 2007 V\D‘

e Ao 1&5@%&#‘%@#;?#{5@%9% Z?Sns““eki 3

R9, the same or different fromeach other, are C -C20

al kyl, cycl oal kyl, al kenyl, aryl, arylafkyl; or

al kyI aryI 5 vvlth the foIIovvl ng provi sos: when R6 is
Brief Desgription g DE v .are not the sane, then Rs or RO

~are not ethyl “al O NH2, -CH2-(C6H5),
"but  RsFIgnbsiRys eaﬁtbséc @qheneﬁmﬂk is ethyl,
FIG. 2 shows a synthetic scheme to make certain compounds according to the
invention.
FIG. 3 shows a synthetic. scheme to ﬁake certain compounds. according to the
invention.
FIG. 4 shows a synthetlc scheme to make certain compounds aceording tothe -
inveation. | ‘ |
FIG. 5 shows a‘synthc'tic schemes to make cextain compounds according to the
_ inirmtiol_l. | |
FIG. 6 shows a synthetic schemes to make certam compounds according to the
_inchtiqn. | |
FiG. 7 shows a synthetic scheme to make a compound accordmg to the inveation.
FIG. 8 shows a synthetic scheme to make certain compounds according to the |
invention.
FIG. 9 shows two synthetic echemm to make certain compounds according to the
invention. ' .
FIG. 10 shows a syntheﬁc scheme to make cerlain compounds according to the

-
-

A
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and when R6 is phenyl, and R7 is-0OH, Rs and ROcHFsbotbary 2007
Si rrultaneously be-CH3 and 10 -propenyl,.and when R6 ‘

-1 s phenyl- -Rs--and ‘R9 -cannot si nul taneous! 'y be = CH3 g
-CHr(06H5). I'n a preferred enbodinent 100 is C -C, o0 .
al kyl, cycloalkyl, al kenyl, aryl, arylalkyl, or - -

-al kyl aryl .iﬁ‘-'f 15 I'n anot her preferred ] Rg
- WOQ"WN#?F CH3. I n another preferred enbod?%%?%oﬁ%gbfms* -

n- C6- Cs al kyl . Anot her enbodi ment of the i'nvention

conpri ses conmpounds of forrmula JUL Os ... tt . = R4

1 RRI6 Rs: 20 rn wherein 25 W= _,C(ORI, where |
Rsis H CI-C,0 Wy 1, cycloal kyl, al kenyl aryl , .

arylaftl, or .alkylar optr onal. I .cont ai hal o
_-at ons FIGAJJQEhWbtthS'}la 5‘3’2"/‘? P"eﬂ%n ompogm&

PCT/ US20031021700.. _ R s - C]—| CR19 OCHZC( 0O I e9
accordif tdAB iRinkien. 9 ; OC(O) R', :OQ(OORLY9, ="

- OC( O) NHNH- R19, or-0C( O NR19R2 where R19 and d
each | FiGe|R:shuwsthoydsals ok o desting;{ps FuSgaeer ACHYR am‘m
aryl, arylal kyl,or alkylaryl, and V\,here R19 and e can

 according to the invention. _

Detailed ])esmghon oftheInvention = . = o (‘\ :
‘ R
| The compounds of the invention can be prepared by conventional means. 'I'he

synthesis of a number of the compounds is. d&ccn‘bed in the examples. The compmmds may be

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

10 : - One embodiment of the invention is compounds having the following geggxal .

formula:

]

wherein:

15 R‘=H

— OB, -OR®, -OCHC(O)R’, -OCH;C(O)NHRS -OC(O)R -OC(O)ORS -OC(O)NHNH-R
or ~-OC(O)NR’RS, whiere R’ 1sH, Cr-Cao a]ky], cycloa]kyl alkenyl, , aryl, arylalkyl or | '
alkylaryl, and where R? can optionally contain halogen atoms;
R and R®, the same or different ﬁom each other, are C1-Cao alkyl, cycloalkyl, alkenyl, aryl,

20 anylalkyl, or alkylaryl
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-each optionally contain hal ogen atons; 5 R16 aredRbryary 2007

the same or different fromeach other, are Cl-C20

--alkyl, ~eycl oal kyl, al'kenyl, aryl, -arylal kyl, or oo

al kylaryl,- with the follow ng provisos: whenRl4
is-C(O CF13; . and R16 and | e7 are not. jdentical; then
ei ther R16 or) R17 are not are not gerasYl
‘wB20tabseBbenzYl , crmanl, fanmesYl, methyl PCHUS2003/021760
-1CH2- (g 1s), and 10 when R14 is-C(O CX,, then either
1t16 orRl7 are not are not nethyl. { Another
~enbodinent of this invention is a pharmaceutica
conposSition 1111! conprising apharnaceutical di | uent
and a conpound of formula l [, ar . 15
with #8 provismiatwdien R’ 50-ORp Ofmwr@(@ﬁs 8414(5/5115‘@]5;% l‘%‘éﬁk&#f“ﬁ’“
al kenyl, aryl, arylalkyl, or alkylaryl, -CH2CRu,
- HR RO, -RE(Cobikk H=CEeCE-NOSR2f |, - CH2C( O R2,
or - CH2C( O) NHR25, where Ru and R2f| are _each
and theiirioe pobwise thyt when 8 iseCHo{(Gdblsy lthenByametﬂCF@mor —GHatdhy | |
aryl, arylal kyl, or alkylaryl, =-adL -0r27, -
_ OCH2 Q(I3hEET be urdOsRE @Mmhc@m @}mfp-tautm)fwf the
25 -OC(O NHNH R27, or-0OC(O) NR27R2s, where R7 and it -
ﬁmqﬁﬁ@o@@@hmhﬁdﬁﬁenﬂmhﬂﬁyﬁmwGAL)15 9 February 2007 WO |
2004/ 005277 PCTN52003/021700. C20 al kyl, - cycl oal kyl ,
~al kenyin a wefitired eribydimknt R is CrrCiablkyl) ta'plymcy Leatkenyliasy
and R~ can each optionally contain halogen atons; R?I
or jR24, the sane or different fromeach other, are
-C20 al kyl, cycloal kyl, al kenyl, aryl, aryIaIkyI,
or al kﬂabm&pr&eﬁdﬂmmwﬁmmomahe present”
i nvention can be presented for admnistration to
hunansh@m&uﬁﬂﬁmamwummﬂmmmﬂKUmndebsmge forms, such as
tabl ets, capsules, pills, powders, granules, sterile

‘ parent@&B&a&ﬁﬁ@ﬁh@ﬁ%f&éhﬁ&ﬁﬂﬁﬁﬁhﬂm@mﬂmﬁahmaﬂlutions or

suspensions, oil in water and water in oil enulsions
cont ai ni ng suitable quantities of the conpound,
suppositories and in -0
R6
S -/ ‘
RY
o
wherein

R®= Cz-czo alkyl, cycloaly, alkenyl, alkynyl. aryl, arylalkyL or alkylaryl, - CHR’°0R"
-CO(O)R™, -C(ONR'R", -cagc(o)R"’, or m20(0)mm‘°, where R™ aod R are
each independently H, C1-Cio alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, but
RS is not di-, tri-, or tetra-alkyl substituted phenyl,

R’ = -OH, -OR", -OCH,C(O)R™2, -OCHC(O)NHR™2, -OC(O)R'2, -OC(O)OR",

. -OC(O)NHNH-R'?, 0r-OC(O)NR'’R", where R' and R* are each independently H, C1-

13
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fluid suspensions or solutions. As used in thi S February 2007
specification, the ternms " pharnmaceutical diluent' 10

and- "phar-maceutical carrier,” have the sane meaning.-. e

For oral administration, either solid or fluid unit
dosage forns can be prepared For preparing solid-
conposi tions such as tablets, the coripound can. be
WEH2H84805877t h conventi onal i ngr edi ents such R(I/qS2008/021700
magnesi um st earate, di cal ci um phosphate, nagnesi um
alum num silicate, calciumsulfate, starch, |actose,
acacia, nethylcel close and functionally simlar

materials as pharmaceutical diluents or carriers. 15 . . -

Capsul es are prepared by m xing the compound Wi th an

i neyptalkplhayiclalkel, 4tkengd, argll, bmylatity), eralkyfiaryl) sndgvheteiR and R o
into a hard gelatin capsule of appropriate size. Soft

g edpiobally carpain hedsgenntemgy epar ed by  machine. - >
encapsul ation of a slurry of the conmpound with an

R® aCR fHie sdtheror deBRine bR evh lothet, a@!0-Cyh alkylbyclpsikyl allienylyargly

other inert oil. Fluid unit dosage forns or ora

ad&mamﬁﬂaﬁmmymﬁmsuch as syrups, elixirs, -and 20
suspensions can be prepared. The forns can be

5  withMerSMwiREhrbvisadN aqueous vehicle together with sugar,:
aromatic flavoring agents and preservatives to forma

- SYWhR RORURIBAIFROMA RS 818 nBORPSRRAMEHR® MR Aredidt RILECHFCOOH, -

vehicle with the aid of a suspendi ng agent such as
acaci acr,CAYREENEL (D) B0 ghd 1 48 8o 88 dhdlevd s i 1
9 February Vﬁ§ &$?4J005277 PCT11182063/021700 ¥
For papgpteral administration fluid-unit dosage forns
can be prepared utilizing the conpound and a sterile

o i e e e

10 Sterlllﬁéﬁhﬁﬁ re filling into.a suitable vial or
X R . ,

anpoul e eal i ng. Adjuvants such as a loca

r 2 sk S
A SR A e
frozen after filling into a vial and the water rennved

gggfed |§&uﬁﬁhy%§ﬁﬂg% recongg é@kﬁgﬁgﬁh?%3%§§¥“?ﬁg“L

orﬂ%} cal therapeutic. |nd|catjons envisioned for the
%g%unds of the invention include: (1) infections

15 due togtgmmﬁgégﬁﬁnﬂ%g% sgsfﬁ&gﬁﬂas st aphyl ococci

and enterococ cancéers arising in many tissues

obest t S b e g‘i*%‘é’%?"%*geﬁ‘”on"’%ée Los oai orl es.
2??0?2‘%8 el%b ; negof@ e pa {&gga e, o3;‘gil"\'i/\]/em:?1

and organ function (e.qg. kjver and k|dney

R14
R

R15 R15
20 .
wheiein
25 RrRM ~—C(0)R“’ where R'® is H, C;-Cjo alkyl, cycloalkyl, a]kenyl, aryl, arylalkyl, or aIkylaryl,
qﬁmmﬂymmhmmghﬂqgnmnm&

14
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function); (2) the nature and extent of the dlabaaamuyZOOT
process to be treated, as well as any existing

~gigni fi cant ‘co- nnrbldlty and concom'tant medications™

bei ng taken, and (3) drug-related paranmeters such as
the route of .administration, the freguency and -
duration of -dosi ng necessary to 15 effect a cure

WORMMOMRTapeut i ¢ i ndex of the drug. In geREFEF200 3&6‘5@

15

wi Il be chosen to achieve (t serumlevels of 1 ng/ni
to 1OOng/mM with the goal of attaining effective
concentrations at the target site of approximately 1.

-pghnl to 10 pg/m . EXAWPLES 20 The invention will be .. -

|IIusééS,Eg?§€&h§ bph%@#?@&ﬁmb¥xf ngn b Fﬁ?he
A R S A e R R

as_follows: Each conpound f .
i R YR Y PRI 45 a‘%@%m‘%ﬂé@#’ gy o
fatty acid syntheS|s activity in 17 9 February 2007 -
Weachophemlip copfeirdalogesBoms%/ 021700 whol e cel Is and 131 -
cytgtoxicity a alnst cultured MCE-7.h re
ac&&gethe 81|08 B Sr g @WE‘P@Y‘oﬁE&Pﬂﬂ‘nd
fatty acid s ntheS|s act|V|ty using the crystal

vi aftedkyl 08 dmyém' assays. Select conpounds with | ew

| evel s of cytotoxicity were then tested for weight

with edsllawing fBalises:C-mi ce: hi addition, ‘a representatlve

conpound fromthe gr oup mn%ch exhlblted S|gn|&|ca
veiwiten RiGssCENTH, onvd RS RS arp netjdentionkithen eijher Bs Bsta‘é’dm*

~for its effect on fatty acid oxidation, and carnltlne

pal mi t agelmtmfflep—amollen@d;wmnarpylafmewl,wthﬂagrvﬁé‘lzt(C@; ), and
hypot hal am ¢ NPY expreSS|on b¥ Nort hern analysis in
BalvitieE R is €C(Q)6Hsathen aitberRo terd” we pet aga nobmethd: ed f or
activity against gram positive and/or negative,

bact er iAmothGeabiodiglent f thisiwentionds 2 pampengutisal composijion
(2S,5R} 2-t-Butyl -5-nethyl--1, 3 osat hi ol an- 4- one (1)

comﬂimng aphhnmpenticabile)and i comneund of forojulp [ 16 or§V: 37.

nmol ) in pentane (24 nL) was added

trimet hyl al kynyl al dehyde (4.5 nil, 41.5 mol) and’
trifluoroacetic acid (TFA)°(48 pL) The sol uti on was
heated at refl ex u5|ng a R& ar k Trap for 20
hours. After cooling, Ivent was renoved to give
a cis:trans m xture (2 1 and (j

IV

wherein:

= H, Cy-Czo alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, -CH20R25 -C(O)R”,
-CO(O)R?, -C(O)NRPR* , -CH,C(O)R?, or ~CH,C(O)NHR?, where R and R are

gach independently H, C;-Cop alkyl, cycloalkyl, alkenyl, aryl, arylatkyl, or alkylaryl,

R2= .0H. -ORY, -OCH,C(O)R?, -OCH,C(O)NHR?’, -OC(O)R”, -OC(O)OR”,

_OC(O)NHNE-R?, or -OC(O)NRZ'R®, where R and R are each independenttyH, Ci--

15
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2 (6.4 g, 999 . Recrystallization (Pentane/ Et2Q Eéurdgry 2007
-78 C) provided pure 1 [cc]D24 = -38 (c 0.4, CHC13).

- i*HNMR { 300 MHz;, ~CDC13)- Gi s *homer 80:99 (s, 911);1.53 == =

(d, J=7 Hz; 3 H; 3.94 (q, J=7 117, 1 H); 5.17 (s, 1
H . Racemc 1 was al so prepared from(f) -thiolactic
aci d- 20 3 'Géneral Procedure A
WOZBITS. (t - Butyl ) - 5- ( 1- hydr osy- 2- net hy|"‘“2”"l§ﬁ!¥’¥??§’°°
-5-nethyl -1, 3- oxatbiolan--one (3). To a m xture of

di i sopr opl yam ne (0.6 nL, 4.6 nmol) in THE (8.0 M) at
-78 C was added n-BuLi (33 nmlL.,1.4 Min it-hexane) and

the resulting solution was stirred for 18 ---- - <

s Ao SRk S s

then cooled to -78 C. Then 1(800 ng; 4.6 mmol) in THE
- atoptigeally copiain halegea go®§ cannul a dropwi se and. the =
res%tlng solution stirred for 30 m nutes.at -78 C.

R” and BfY's the sameqnidjfferent fiom eavh othen ave GriCoo dkaé-cafﬂmﬂsy jalkenylaryl,
(1.4 nL), at -78 C was then added via cannula. . After
aryiadm,loraﬂﬁ)g}aml -78 Cfor 1.5 hours, | NHO (25 nt) was

added and the sol ution was extracted 5 with Et20 (3 x .
30 m) ThEh@nmﬁMﬂle@regfannUgnuan hepresenitedipradministration to
filtered, and evaporated. Flash chromatography (10%
humiits @i ¢ hisoaaineds in it dosa@&ms;fuqmaahi@s, cphigs, pills, povidegs, 1
m xture of diastereonmers."H NWVR (300 MHz, CDCl13) 8
gran1es) sterile parasttal ehutiens)or Saspisipss, 06l Hfutibnsid: s(spensiéns, piTin water
H,1.63 (d, J= 6.7 Hz, 311),1.69 (m 3 H), 4:36 (s,1 :
and witer ib ol BmBiods dd)lfainﬁlg@ﬁ‘itaﬁ]eﬁﬁa:(ﬁﬁpﬂ.oﬂﬂ)q compoindpsuppositories and in
di astereoner) 0.98 (s, 9 R, - 1.59 (s, 3 H, 1.63 (d,
fluid kasp@nsionstor sobutivhs. As ¥std @this3pek}fication? fhe tefirfis (pharinaddpticad ddaent”
(s, 1 H, 560.5.64 (m 1 H 13C NW\R (75 MHz, CDO 3) 6
and $yBin@Eeuticsl Shreie0iaes the same meaning. For oral administration, either solid or
12.5,13.2,24.3,24.8,60.7,81.8,87.9, 126. 3,133. 8, 178. 3;
fhuid it @OsEY folfdEan bé fdpaed. For pyepdriyg sclidCampositiohegich arablets, the
C 3H22(3S: C, 60.4; H, 8.58; Found C, 60.4; H, 8.60. W’
com%ﬂmd" €4n)bedniféd with conventional ingredients such as talc, magnesium stearate,
utyl)-5-(1- hydroxy-2-octeny5- net hyl -1, 3- ozat hi ol an- 4-
dicaRfvéh iiddphate]8iBnEsiub A0Kinuh3ilidGe, chlchih sulfitel sfhrdh] 1aciase, acacia,
octenal (0.58 m, 5.1 mmpl ). foll ow ng general procedure

meﬂﬁlc‘éﬁiﬂos@hh@ﬁﬂ&dma]ﬁr studilat Shatefi 218 fafneiceutibA didents or carriers.

chr omdt ogr aphy (10% Et OAc/ Hexanes) as a 12:1
Capsilles bi'peghred by mixing the compound with an iert pharmaceutical dituent and filling
the mixture into a hard gelatin capsule of appropriaie size. Soft gelatin capsules are prepared by
machine encapsulation of a slurry of the compound with an acc'eptal_ile vegetable oil, light liquid
petrolatum or'othe.r inert oil.

Fhuid umnit dosage forms or oral administration such as syrups, elixirs, and
suspensions can be prepared. The forms can be dissolved in an aqueous vehicle together with
sugar, aromatic flavoring agmts and preservatives to form a symp. Suspensiods can be prepared
with an aqdeous vehicle ﬁm the aid of a suspending agent such as acacia, t:agacan_tb,
methylcellulose and the Iike.

16
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‘ commvnctaans!zwmez@lﬁ% juprepasn

'+ vehidl® TE@camposidonic

di astei eoners.'H NMR (300 MHz, CDC13) nmj or 9 February 2007
di astereoner 5 0.85 (t, J=7.2 Hz, 3 H, 0.97 (bs,

911),1.18-1.35 (m 611),1: 56 (s, 3 H), 2.00:2.08 (M 2+ = s

H), 2.38 (d, J=5Hz, 1 H, 4.15 4.19 (m | H, 5.13
(s. | H), 5 45- 5.59 (dd, J=7,14 Hz,1 H), 5.72-5.77

(m 1 H:;13CNMR (75 20 MHz, CDC13) 'S 13.7, 223, 24.7,
wog0m/0sg?. 3, 32.1, 35.2, 60.6, 78.8, PCT/US2003/021700 B
87.4,127.2,136.5,175:7."H NWR (300 MHz CDC13) mi nor .
di astereoner’' H NVR (300 MHz CDC13) S 0.85 (t J=72117,

3 H, 097 (s, 911),1:18-135 (m 6 11) 1 40 (s, 3 H),

200207(m' 2 H, 231(d J 5 H, , 425430
. 5.27 (s, 1 -5, 9 14
'5 79 F?’wafe%adﬂ)m t(dg "ébéﬁ %ﬂ@:gthe |

22.3, 23.9, 24.8, 28. 5@53]1112 32. 1, 3]%&3 l611 1blgé?mmter
Anal yS| s Cal cul at ed for C14H28(138 C, 639 11,. 939

for injastiorand Elterstyrilizer before filling pto a gaiable yigl ¢ appefie and seaip7
WO 2004/ 005277 PCT/ U82003/ 021700

Adjupmtsscly 5.2 dgrak psathctic, presaEvAivg and bﬂ%frfﬁ% Psqm%%%ilﬁfﬂaﬁ‘&ﬁ e

one. (5). From(f%l(S&%’g&g,Hﬁggﬂ@gqu %F’transp‘ge%ﬁggél

- obtained 5 (813 ng, 65% after flash chrqmatograph

. vacofuh ODteiyopisedipn e o thes by scale i thvin e pcgptin futed prtor 1o ud.

. diastereoners.'H NVR (300 MHz, CDC13) S 0.87 (t, J=73
' Hz, 3 Mg cligicalgherapentis indicaioms@avisiansd £ e, compaunds of the igvention
H), 2.02 (q, J=7 114.2 H), 4.26-431(m1 H, 5.27(s,1
inchidh:, (1pindbtidns B8 toringasive Wicrorganis®s gwh ds#aphplycosd andwergopcrs;

Mz CDCI 3) 613.6;21.6,24.1,24.9, 35.2, 37.2, 61.2,
(2) cavcels aiifinghin BinOjshRTwBqst 871 oYegxpIess Ifatty (apid @mthase gl @WW
cni', Analysis Cal cul ated for Cl4H2s3S: C, 61.7;: H,
due © tRAngeRinnlexces caldries.ADoss, an@chggion 4f theyepry i} depend on a variety of
(t)-2-(t-Butyl)-5-(1-hydroxy-2-nethyl -2-pentenyl)-5-nme
factord) stiching (1) detphticot’ sage, bodyweigld) and ﬁmrfun@ﬁop&m@yengndwnsm
mmol ) and 2- net hyl - 2-pentenal (0.58 nlL, 5.0 ninol)
funcfigd)] @)thewphgensreatent ofthe dizehse progessiabe tréated; aseverllps EBeFisHeg
71% after flash chromatography (10% Et OAc/ Hexanes) as

* significdnt 85-hotbidity adeonhmitimt stedicatinEheing thlien,RR(3) JOoE-TRptzd

'CDCI3) 6 0.93-0.99 (m 12 H),1.40 (s, 311),1.68 (s,
parathittds sud adthe BuGdL @dm@smon,cth@@qp@cy ad d@rayoqofﬂ?;mg Becgsgary o
(s,1 H, 5.48-5.54 (in,1 15 R); 13C NMR (75 M7

‘ eﬁ'ect a cure, and the therapeutic index of the drug. In general does be chosen to achleve

serum levels _of 1 ng/mlto IOOngIm] with the goal of attaining eﬁ'ech\_(e -coz_lcenh'atmns at the

targét site of approximately 1 pg/ml to 10 pgfml.

EXAMPLES

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

A series of compounds according to the invention were synthesized as described

‘below. Biological activity of certain compounds were profiled as follows: Each compound was

tested for: [1] inhibition of purified human FAS, [2] inhibition of fatty acid synthesis activity in
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, CDCl3) 612.6,13.8,20.9, 21.1, 24.8, 35:4, 60.%February 2007
81. 8 87.9, 132.6, 133.9,178.3. IR (NaCl) 2961, 1767 -
. chi.l... Analysis.Cal culated for Cl4HUW..C . 61.7; H;. vt T
8.88; Found: C, 61.6; H, 8.90. }yam | f 20 General -
Procedure B. (2S,5R)-2-(tButyl
-5-(2-met hyl -but a-1, 3-di enyl ) - 5- net hyl =
W@mw-,an%- one (7) To a solution of 3 l(ca'mmogsmm: 5
mol ) in C (CH2)2C1(115 m.) cooled to 0O C was added
NEt3 (4.2 nil, 30 mmol ) and 2, 4- dinitrobenzyl
sul f enyl chlorlde (6.6 g, 282 :; mmol ). The sol ution
was warmed to roomterrperature for 30 minutes or until _
TLC (10%EtOAc/Hex rf=:55 major rf= .48 mnor) ’
wholé &,@k af [SPlcytat E@xﬁs&hﬁf&hﬂ MCF>T hilrfiem hi&stchamst- exils, darewn o
sul fenate esters. The m xture was then.refluxed 90 C .
fﬁlemysmmmammmd i€ctiviey 0siag the onystalfvidlétand XTT
enate ester was indicated by TLC. After cooling to
Bt with TowllevelyFeylohriditp e dhen fedtel Horavelghklosin '
?&Itered tv‘Ii]rough Celite anéﬁevaporat ed. Flash 20 9

Qe fitfal thb'BRAH FhidR Extikited t
gﬁaafél)égcrﬁg%%y Zéggﬁu—lexanes y'-- 0.4) gave pjlﬁ'élﬁgan

sul

ngﬁﬁé“%%?" °§[°§l’8‘§°ﬂa§%§ﬁ)& 1, 72%%@ 3“*0“%%8(&2’ =

» WPy GpRdicaby b
°m§%ﬁ3§“jg?§?é“ﬂsfﬁ1§fﬂs@% li"és,di'{”ﬁﬁ’meg P8, 33 (dd, JZ10. 7%y (@)
7. 3o i i oS YR, b eg R Bhodbachvit b o
Nortis gl iy ek (S bl bt
.137. 14 6. 3 Anal ysis Cal cul ated. for

posits iR %”9‘“’&"3 “9: H, 8.38. Found: C, 63.8; H 8.28.
(t)-2-(t-Butyl)- 5 (octa-1, 3- di enyl )-5-net hyl -1, 3-oxat h

' -%ne ?1:8%1 From (f) 4 (306 ng, 10 1.00 mml)
L iramay ocedure B.was obtained 8 (212 ny, .

75% .4:1 trans:cis) aft@r fl ash shr omat ography (2%

- Et OAc/ Hexanes) . 13): trans.isomer S
0.84- 0.89 (m 311% 'Me(S e 22-1.38 (m 4.
11),1.61 (s,. 041 2. 11(m 22H) 5.03 (s,1 H),
558(d J—15Hzl ,564578(m1H) 0. 96-6. 05

(m H, 6.19 (dd, J=10.1,15,1]14 1 H)
(ﬁm%t-@m}ammﬁﬁé-?%ﬂh@?n%%&@) Egaeoh@z of %gﬁg{ﬂ%%ﬂg 40
41.5 and
- g ety o Bty ok e

tnﬂudﬁra@u(:ml (’Hiﬁz) @8 b The sofutionrwas bsaad st rplux -
for 20 hours Zﬁﬁer]cg&i!hg, the solvent was removed to give a cis:trans mn{ture (2 5:1) 6f 1 and O
2 (6.4 g 99%). Recrystallization (Pentane/Bt0 (3:1) -78 °C) prowded purel [oap?= -38(c ]
0.4, CHCL). "H NMR (300 MHz, CDCls) Cis Isomer & 0.99 (s, 9 H); 1.53 (4,/=7 Hz, 3 H);
3.94 (q,J=7 Hz, 1 H); 5.17 (s, 1 H). Racemic 1 was also prepared from () -thiolactic acid.

5
Xl
: .3
General Procedure A. (ZS,SR)-Z-(t-BntyI}-S-_-(l4hydroxy—2-methyl—2 butenyl)-5-methyl-1,3- .

oxathiolan-4-one (3). To amixture of diisoproplyamine (0.6 mL, 4.6 mmol) in THF (8.0 mkL) at
-78 °C was added n-BuLi (3.3 mL, 1.4 M in -hexane) and the resulting solution was stirred for
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/I"gs (t)-2-(t Buty -S-(hexa-1, 3-di eny . 9 February 2007
-5-nmet hyl -1, 3-oxat hi ol an-4-one (9). From (t) 5 (690

“ngy. - 2. 53 ol ) f ol | owi-ng - general- procedur e ‘B Was i siistaimman

obtained 9 (461 ny, 720/9,4:1 trans cis) after 20
flash chromat ography (2% Et OAc/ Hexanes) . H NVR (300
l\/HzCDC13)8095 .01 12 ,H, 1,61l (s, 3 H),

WO, 0%082172 (m - 2 H), 5. 05 (a,1 H, 5.58 (aCT’QS?I‘!?"’FE"“ 1
H, 5.81(dt, J=6,15 Hz; 1 H), 6.00-6.05 (m1 H,
6.15-6.24 (dd, J 10,15.2 Hz,1 H);13C (75 Miz, CDC13) S
13.3, 24.8, 25.3,25.7,34.5, 56.1,
87.2,127.4,129.4,130.0,1389,175.1. JR (NaCl) 2966, 1771 .
cml. HRWVBS (ES) miz calculated for Cl4H2202SNe

30 x&:ﬁﬂt&aﬂw amheh&aagd 10 BE8AC2 THenlX(300 mE, ¥)6 m@ngl) in THF pt1-78)°C was

sy sl Ry AR A e AR P80z

metb DR (0.0, Maﬁmonﬁrmmmﬂ)mle at{7800 wwegheadded vinpaopula.
Aty giginga Loy honB) (NFRATS o) 938 il Bl vilpfiieed
th?l %szll it Ve The cohlihbﬁdb&r@mmeﬁ:mt;), ger&n ant(qyalzomed. .
Flasm»hmea gty (0% 0N ickanet, 117 BD) 893 (65 iy b B gl e

| ¢ y
rkbbrsl éﬁo g@omﬁl@ma (mboi &&@mef)mxwmm)s

H), 873 6, 126,741 3H), 369 68, 1) 436 s= 00,325 G REDA815,65 (oo, 1 HD;

i gt e ) (0 ) euge et (e o 420

(s, 10H), 507 (511 HR 5601368 o, IFHbC GM (75 Mtz, RCla) (major dxastcreomer)
| d
i Syla DAY 07 4 0 LA e Gty s s,

Angiysisl Galowlatsd foo GialA013:C.160; HoB. 58; Sowndt €.H040H, 86K 250. ny;,

1.0 nmol) in EtOH (39 nig,, After 20 minutes this

m xture was poured i ?gj)@(t/uve\of NH4ACl (sat)/1 N

HC (15 m,, 3:1) and"extracted with Et20 (3 x 20 nl).

The conbined organics wefe dried (MZSO4), filtered
a1 Bﬂgﬁwa S3xy-3-0BtedryT)-5-féth§1-1,3-oxthiokb-dae (Hdfront () 1(800
()-%EZ y and_t he Sob on vvas oole tdgw%s ed
a9 i i pERH 088 Pt § R0 ISHREA) s
4 (1.1g, 81%) after flash chromatography (10% EtOAclHexanes) asa _1.2 lrmlxture of.
diastereomers. 1 NMR (300 MEz, CDCls) major diastereomer 5 0.85 (t, J=7.2 Hz, 3 H), 0.97
(bs,9H),1 18-1.35 (m, 6 H), 1.56 (s, 3 H), 2.00-2.08 (m, 2 H), 2.38 (d, /= 5Hz, 1 H), 4.15-4.19
(m,1H),513(s 1H), 5.45- 5.59 (dd, J="7, 14 Hz, 1 H), 5.72-5.77 {m, 1 H); "CNMR (75

‘MHz, CDCly) 3 13.7,22.3,24.7, 28.5, 31.3, 32.1, 35.2, 60.6, 78.8, 87.4, 1272, 1365, 175.7.'H

NMR (300 MHz, CDCls) minor diastereomer 'H NMR (300 MHz, CDC3) 3 0.85 (t, /=72 Hz,

3 1), 0.97 (s, 9 H), 1.18-1.35 (m, 6 H), 1.40 (s, 3 H), 2.00-2.07 (m, 2 H), 2.31 (4, J=5Hz, 1 H,
4.25-4.30 (m, 1 H), 5.27 (s, 1 H), 5.45-5.59 (4d, J="7, 14 Hz, 1 H), 5.79-5.83 (m, 1 H); Bc

NMR (75 MHz, CDCh) §13.7, 22.3, 23.9, 24.8, 28.5, 312, 32.1,35.3, 61.1, 78.3, 87.8, 1272,
1372, 177.0. TR (NaCl) 2959, 1765 om™. Analyms Calculated for C1¢Hzs0s8: C, 63.9; H, 9.39;
Found: C,63.9; H, 9.41.
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15 m, 1.0 mmol ) were added and the sol ution sti9Feduay 2007
O C. After 40 mnutes. NH4Cl(sat) (20 nL) was added _
-.and this.mxture. was:extracted -w th CH2CL2 (8 x. 15 sw . camme v
m.). The conbined organics were dried (MgSH), -
L filtered and evaporated. Flash chromat ogr apy (5% -
o . Et OAc/ Hex, )f— 0.4) gave pure 12 (261-ng, 72% . [a]WB
WaQ-2004/8520T 0. 9, CHC13)' H NVR (300 MHz, CDeIBEYS2803/021700
1.11(t, J=7.4 H/,3 R, 1.23 (t, J=7.0 Hz, 311),1.83
(s, 311),1.85 (s, 3 H, 2.48 (g, I{y H, 20J=17.5
Hz, 2 H, 4.18 (q, J= 6.9117, 2'H), 5.02 (d, J=10.7
- Hz,-IH),518(4 J=17.3 117, 1 73(sIH)
: . 6.24-6.34 (dd; J107173H21H); " 3C -NWR (300 -
@)-200meyl)-561-Hpirepe?-hexerylpS-nwthyl-1,336abiokass one. (5). From (ﬂ=) 1 (800

g, 0Pl 3 S i (0354, 53 bmch ffiduite £33 prb B A was obtined

5 (81mg, G5 BHAPO8h Cvpinate 5@ply (306 Bt A/Be@ncs)] #4.2.4:1 mibdurakd .

s Ciingite Flo ek ¥ BB L YL 79362 o Rl €M1 361 s
5 (m, aflg,sg%l(s o lb) @iodg, 1—5*5Hi,1myazmun?;1émj 518 (g1 B 504538.63 (m, 1
o, DiRSRh e i Rt iachadiels tn o Lindens2 32 612,

AnalpbiNYBe i #8Pf
78.5C8Y. ﬂmtsg@mgm L&Kqﬁh@j\@éddgbwamla% (t Bifouiated oi\/gm”oas

'CGH)L,Ii ; Hougdy ‘é‘*ﬁl%ﬂgssﬁ& 71 (s, 2:01-2.08 (m 2 C

i H, 2.23 (a, 3 H), kB(DHJ—7 Hz, 2 10,5.66-5.76
1 X (m 2 H), 5.89-6.03, 7\/gfﬁgé,zo (dd, J=10.3,15.3"
Hz, | H).; 13C NVR (7 13) S 13.8, :

139222228299 31.2,832.3, 56.1, 619, 5 128:4,

o b3 fuibdm b ptel s b i pyp 0. From

@) aseﬁ-ﬁé,%@)ﬂdﬂd}meﬁﬁi 21288na (558 mBGA s fol kg gendtal -

prode R b MR M il PR B AR

as aQ/3t1Ghixnle: of FRstereorders FMMIMR (B0 M CTBCIHSNE.o30.99 a2y £40 (s,

Rt % 4?&%%3@?@%%%3 65, 1 R U G5 3R
15  H);BRCTMR i&mzficmgswﬁ,(ns 3e:9,211, %3, 38.4180.6, $1.837(%5 135%,
13351783 13 lR(NaCl) 1061767 ht. Aidyeks culaleg forc,.,Hméﬁ C, 61.7; 1, 8.88;

Found. C, 61.6; H, 8.90.

qf?\r\

20 General Procedare B. (ZS,SR)-Z-(t-Butyl)-S-(Z-methyl-bnta-l,3-dlenyl)-5-methyl-1,3-
 oxathiolan-4-one (7). To a solution of 3 (3.23 g, 12.5 mmol) in C(CHz),Cl (115 mL) cooledto
0 °C was added NEt; (4.2 mL, 30 mmol) and 2,4~ dinitrobenzyl sulfenyl chloride (6.6 g, 28.2
. mmol). The solution was warmed to room temperature for 30 minutes or wmtil TLC
(10%EtOAc/Hex, 7= .55 major rf = .48 minor ) indicated complete formation of the
25  diastereomeric sulfenate esters. The mixture was then refluxed 90 °C for 4 hours or until
. complete conversion of the sulfenate ester was indicated by TLC. After cooling to 0 °C, pentane -
(50 mL) was then added and this mixture was filtered through Celite and evaporated. Flash

- u.-u-..,-m-.‘.-»-n@m..;..,,..._.. EUE LS
{
cat B R TR TSP PR R et ae e o
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J= 7.1 H7,2 11), 5.72-5.81(m 2 H), 5.95-6.04 (&Jﬂebruary2007
J=10,15 H7,1 H), 6.18-627 (dd, J=10, 15 Hzlll)

“*NMR(-75 Mz, €DCI3) S 13.2,13.9,22.8,°25.6,30.2/ s s

56. 1, 61912821284 132.1,138.5,171. 6, 194. 8. IR
(NaCI) 2929, 1736, 1693 cml; HRVS (ES) mz cal cul ated
for 15 Cr 3H20CBSNa (M+Na) 279.1025 ohsd 279.1032. ~.
WQ@WUQEZ’”AC sis (~} PCT/US2003/021700
2- Thi oal kynyl - 2, 4-di net hyl - hept a- 3, 5-di enoi c aci d
ethyl ester (15). From 10 (369 ng,. 1.46 mmol) and
al kynyl chloride (103 pl,1.46mmol) follow ng general ‘
procedure C gave 15 (271 ng, 77 % after fl ash T
chr omat ogr aphy (5% Et OAc/ Hexanes) . 1H NVR (300 MHz )
chrorfRBGEahy X0% StQAY Bletanes, if= DA gave pur8 7 K33 &. 75%)( mnz‘h=+@7e(c 1.0,

el gl choigdad e e bl s -

mvﬂd,q H)=s 68 G, 1H), 524 {d, =173 FB9 1 10L,5.704,8 H)1624-6.33 ()L, /<4017,

173 g i Foibs CRTBIAGBCLIF 1850251.956,49 5373874, 1137, 15256

137. sl?z&) '-5,1’152 Analfiis ClloulhlSd (DEGCHN; 0372 T, §4.8;1, 8334 Fovid: ¢, 63.8; 1,
M5 (SI) mz calculated for CGr3H2003S (M 256. 1133

8-280bsd 256.1118. qq (*) Il _ _ Encs ' | 16 2523 9
. February 2007 WO 2004/ 005277 PCT/ US2003/ 021700 (f)-

2- Thl oal kynyl - 2, 4di - net hyl - hexa- 3, 5- di enoi e aci d .et hyl
ester (16). From() ®» 0 nmg, 1.56 mmol) and al kynyl
chloride (110 i;156 w ¥ O g general procedure
C gave 16 (230 ng, 61% aster flash chromat ography
L A o e U o (R g v e LU A 2
1.00 himol4dlibwing gaeral ploctduye 1B was dliftqined 30312 xdg, 73%]401 &aﬂstms) after

sstihtongiognty 7 0A e o DR Paob 495 oy pagipemps 0 84

0.89 ihiz3s H)CDG! @) 9 H),1229.383md4 HR 3. 69,(5,3@1),]2 04-2.11 (m, 2 H), 5.03 (5, 1 ),
5.58 ?:ﬁa{dl? %@éﬁﬁgﬁm ?ﬁgf%s ey 618 72408 151 1

H). *C NMR (75 MHz, CDCly) trans isomer § 13.6, 22.0, 22.5, 25.2, 31.2, 32.1, 34.6, 55.9, 87.0,
128.5, 129.6, 1302, 137.2, 174.7. R (NaCl) 2959, 1772 cm’* ; HRMS (BI) nv/z caloulated for
CigHz50,8 (M) 282.1653, obsd 282.1681.

hﬂj’\’\’\

(ﬂ:)-Z—(t—Buty])—S-(hexa—-l,3-d1eny!)-5-methyl—1,3—omthmlan-4-one (9) From &5 (690 mg,
2.53 mmo}) following general procedure B was obtained 9 (461 mg, 72%, 4:1 {rans: cis) after
flash chromatography (2% EtOAc/Hexanes). 'H NMR. (300 MHz, CDCI;) 6 095-1.01 (m, 12 H),
1.61 (s, 3 H), 2.07-2.12 (m, 2 H), 5.05 (s, 1 H), 5.5.8 (d,J=15Hz, 1 H), 5.81 (dt,'J =6, 15 Hz; 1
H), 6.00-6.05 (my 1 H), 6.15-6.24 (dd, J= 10, 152 Hz, 1 H); "’C (75 MHz, CDCL) 5 13.3,24.8,
25.3,25.7,345, 56.1, 87.2, 127.4, 129.4, 130.0, 138.9, 175.1. IR (NaCl) 2966, 1771 cm™.
BRMS (ES) m/z calculated for C;4Hz02SNa" (M+ Na') 277.1232, obsd 277.1237.

(x) 0
ﬁ\\uzj{:\l/‘v .
10
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Ol C rto" ~N 17 General Procedure D. 9 February 2007
5- (R) - 4- Hydr oxy- 3, 5-di ni et hyl -5- (2-met hyl -beta-1, 3-di e -
‘nyl )--5-H..10 -t-hi ophen~2-one (-17) (-Thi:olact amyci-n):-~To s ™7
12 (315 ng, 1.23 mmol) in THE (18.5 nL) at -78 C was .

added LMVDS (3.1 m, 3.1 mmol, 1.0 MinTHF) and the

sol ution was - aIIovved to sl OV\A ywann to+- 5 C. The

weotesoism was t hen poured into 1 N HCl ( 23CRUS2083/31700

extracted wth EtOAc (3 x 15 nlL). The conbi ned

organics were dried (MgSO4), filtered and evapor at ed.

This exude m xture was taken up mMNaHCO3 (sat, 15 nl)

and extracted with Et20 (3 x 10 nL). The 15 aqueous .. <

| ayer was then acidified to pH 3 (pH paper) with i N ‘
@)-2HEButyeS-Gane Gyk wet tark, 3-Hieny-Songtiyll,3-aothiglin-doue @)y &) 6

(500, 2.5 i ﬁfoﬁ&%ﬁﬁmﬁw&?ﬂ‘%ﬁ%ﬁﬁpuwﬁﬁ%
transiYafted ﬂ%momaa?npllmmnmoamme@r T DMRKSOOES, ATl 00
S G288, B LT 6 :£01 18 Al S8 i3 sy s
(dq,.lmskZﬂs K,3. ;La.gmmzveaa@zzmﬂ) mm) 7MZIGDCE)d 3. 0'|)18 0, -
25.2*:97.4 34 ;§a§3(%| 87. 53)@5 4@2&@713]5 5:337 5 1g€3 (NPC&§9671 Qﬁg

g:ﬂ&mmﬁat&?fo%bh (2% @QM&B@M%@ CDC 3)
12,0, 29.8, B53, .6, 1139, 129. 1; 140. 3, 140. 7,

178, 2.196.7. IR (Na 1)5,,3422 7.cni u. Analysis et
Cal cul ated for CE®Y402S: E9 672 ¥ "H 6.71; Found: P
C62.1, 6.71. 0 (3 ' 4

Ft C]—H—% 25
(t}4- Hydroxy 5- net hyl -b-#ct a- 1, 3#di'enyl - 5- H t | uophen- 2

Genigal by G0 £ S Eriomi e SaleRils 3la e ester
) NButnFaDoddtz (332 g, 190 fibl) as ¥dded Bifecty¥0 220RA6DATIT50 mg, 1.0
Palﬁﬁgﬁ%iﬁi 700 CDCl E%%%Jvziutom@ gllgﬁd?ﬂs t, J=
N}L@l(ﬂanzmn@l (15 mi, 3: 1) and extracted with Et,O (3 x 20mL). The combined organics
were dried (MgSO4), filtered and evaporated to give crude 11. To 11 was added CH;CI; (7.5
ml) and the solution was cooled to0 "C NEt3 (0.14mL, 1.0 mmol) and propmnyl chlonde (.09
mL, 1.0 mmeol) were added and the solution stirred at 0 °C. After 40 minntes, NH401 (sat) (20
mL) was added and this mifxture was extracted with CH,CL, (3 X 15 mL). The combined _
organics were dried (MgS04), filtered and evaporated. Flash chromatograpy (5% EtOAc/Hex, .

' 1f=04) gave pure 12 (261 mg, 72%). [ol™ =+ 4.2 (¢ 0.9, CHCL:) 'H NMR (300 MHz, e

CDCL) § 1.11 (t, J=7.4 Hz, 3H), 1.23 (1, /= 7.0 Hz, 3 H), 1.83 (5, 3H), 1.85 (5; 3 H), 248 (q,
J=175Hz, 2 H), 4.18 (q, J= 6.9 Hz, 2 H), 5.02 (d, J=10.7 Hz, 1H), 5.18(d, J=17.3 Hz, 1 H),
5.73 (5,1 H), 6.24-6.34 (dd, J=10.7, 17.3 Hz, 1. H); "*CNMR (300 MHz, CDCl;) 5 9.43,12.9,
13.9,26.1, 36.5, 55.2, 61.9, 113.1, 131.4; 138.2, 141.4, 172.1, 198.9. IR (NaCI) 2981, 1735, 1694
em™. HRMS (BT) m/z calculated for Cy3Hz0058 (M*) 256.1133 obsd 256.1127.° '

o .

® Sy

r

13
(£)- 2-Thioalkynyk-2-methyl-deca-3,5-dienoic acid ethyl ester (13). From 8 (200 mg, 0.71
mmol) and alkynyl chloride (55pL, 0.78 mn_ml)_ following general procedure C gave 13 (119 g

22




5
10
15
20

25

H, 3.22 (d J=21 Hz,1 H); 3. 51(4 J= 21 ¥Feliruary 2007

m
D 67 (d;J=15 Hz, II1), 5.80 (dt, =7, 17
)

“
- — e~

2
5.
7111
Hz 1 H. 111 NWR (300 MHz, I\/le(D) enol tautonmer S
097103(m 3 H, 136153(m 4 ), 1.87 (s, 3H)
2.15-2.22 54{m 2 H), 5.78 (d, J=15-117, 1
weS0MeRIL H), 6.10-6.19 (m 1 H), 6.38 (dJEIUS2 -'Ei“’é””"
15.4 H7,1 H); 13C (75 MHz, McOD) enol tautoner
514.4,23.3, 25.2, 32.6, 33.4, 60.9, 102.1 (m, 130;
7,.131,7,132,7,137.5,1889,196.9. IR (NaCl) 2927, 1588
cni t; HRMS (ES) calculated for Cl3H1IsO2SNa ( M+Na)
261 0911; obsd 261.0912. 113 ()—I JI a 10

| 59%)dftbr: MWBNVJEDMRMH 'HINMR (0P MIgz, ST é&ﬁéTQ.SQ :

o555 T A TR 8 92

3 m,(qu,NHZi 1 6D218, 5. sﬁem&(hs 2:19, $189%%.54 (un, £ H), @Oxdd;ﬂ#ltﬁ)é& 15 3

ket qé_:e IE]?[lR t aut onme 3)&15)8’ 1@3 63552{@6?% %39.@ ‘3%3 Sél,zﬁi(s’d

128; 4] 129"2 *IBz i 1&’9 1 191 52194 8, IR{NaC1} 2940, 173716940 OHRMS (BS) mlb

“dt , 6.02 (dd,
calmﬁatqldorﬁa EN (fm@:’a*g@o?aaa 033%60”1@3515%& 1 H; (1HNI\/R
(300 MHz, I\/bCD) enol oner S 1.09 (t, J= 7.4 Hz,
311)187(3 3 H, m 2 H, 578 (d, J=15
Hz, | H), 5.87 (dt, J195'61457H21 H, 6.09-6.18 (m1

(:!:)-WW}-@@MW&- e]ﬁglc%gt\ fth %{ste% (]éi)FB)ng’ % E#y%g(, Y§9
szndla&gn chidritik {98 m},AB9Rmol 38 ISing @ferl piddedurd € pivdadl()42 5.
965, 1592 cni 1; HRVE (ES n12 caIcuI ted f
sov Db oo (R B At ehepy 5983 (.
quii; 91?}2]1 4%’9-7(11&;5‘35%1123? ﬁsyﬁﬁs M’boﬁzﬂ),zzs (s,3H),4.17 (g,

pent a- H-t hi ophen one

J= B2 .55 g B, SO Gt 1oba W | ok 27 (= 10,15
Hz, f,ﬁg %&?%ﬁ 'arigcb i@é%s%gﬁ 5(92/%61 ¢V £,3004,

et o-t utomsr 311)
© 132.3438527HG, 194.3IR (1\74018292651739, 1693 o’ é‘Mﬁz Mcﬂl@la@f"fz

R L R A IR At

(300 Mz, MQD) (enol e aft grex), 8180185(m
611),1.90 (s, 3

: Acs 2 15

- 2-Thioalkynyl-2,4—dimethyl—hepta-3,5-dienoic acid ethyl ester (15). From 16 (369 mg,
1.46 mmol) and alkynyl chloride (103 pL, 1.46mmol) following general procedme C gave 15
(27 1 mg, 77 %) after flash chromaxography (5% EtOAclHexanes) TH NMR. (300 MHz, CDCl) -

‘8126@,1—71Hz,3H),174(¢J-66Hz,3m,131(s,3n),185(3,3}1),2.25(3,31-:{), |

4.17(g,J="7.1Hz,2H), 5.56 (5, 1 H), 5.65-5.73 (dq, J=6.6, 16 Hz, 1 H), 5.99 @J=16Hz1 -
H); ‘3CNMR(7SMHZ,CD013)8 13.8, 14.1, 18.2, 26.2, 30.5, 55.6, 62.0, 125.2, 1283, 135.7,
138.5, 172.2, 194.8. TR (NaCl) 2926, 1737, 1694 cin™'; HRMS (EI) mv/z calculated for C1sHx05S
(M) 256.1133 obsd 256.1118. |

23

6:-02 (dd, J=10715"11z,1 H);" 6 37 '(dd, " J= 710, 15" e
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20.

H, 5.59 (s,1 H, 5.80-5.95 (m | H), 6.17 (d, QF=bbuary 2007
Hz, I H);13C NWR (75 WMHz, MOD) (enol 25 9 February
. 2007.. WD 2004/ 005277 PCT/ US2003/021700. t aut.oner:) -
613.4,18.4, 30.7,59.2,101.2 (m126.2, 128.4
1369, 140. 6,190, 2,197.6. IR (NaCl) 2929, 1593 cm 1;,
HRVS (ES) mz cal cul ated for CnAl140 2SNa+ (M+Na)
wWiRidod6277 obsd. 233.0597.1 OH 21 5 PCT/US2003/021700°
(h) 4- Hydr oxy- 5- net hyl -
(2-met hyl -but a-1, 3-di enyl ) -5-Ht hi ophei n 2-one (21).
From16 (181 ng, 0.75 mmol) foll owm ng general

procedure D was obtained 21(66 ng, 45%. 'H NWMR (300 , -

<+

VHz, CDC|3) (kéto tautomer) S 1.78 (s, 311),1.86 (s, -
(.-l:)-&l'ifﬂin 2 4limdihy lﬁlﬁa-hﬁidﬁnéﬁ acidethl w(eﬁ 16)=onb 17 (380 -

mg,eéamn@»fe&elkwféim(npﬂx b Mw@&wﬁm ~
d,
16 (ﬁﬁ}gé,7 BHRET cﬁ'@mZtggr%ly &Aﬁoﬂc/ﬂé: (ﬁﬁ%ﬁ,

4 J=17. 3132 Ui H),
CDEB) 3 162536 Fdd Hy 3131,01 %4 (52301 287 (sM HB 22463 11)7621\/(91-7— 7. 1 Hz,

2§\ 42 1515 (328 Ry v ) 5740, L 1D, 6635 G40, I=105,

17,3084, ¢ H);3ENMROf75 ERLCDCL) 5 (29,13.92505 501,658 5:19,&13552;1 3

’1389%1433,21@@,1?9%8}Wﬁmﬂﬁwﬁ%‘-‘H!th. ophen- 2-one (22),

From31.(1.4 ng, 5.0 )» foll ow ng general
procedur eD was obt ai ned 00 ng, 45 %9. rH NWR (300
MHz, CDCl13) S 1.71(s, & FH289 (ab q,J:22 Hz,- 2 H),

317(ab q, J=14 H7,2 11), 726(m 5H; "3C NMR (75
135d 26.2,46.6, 48. 67.9, 127.
Genfmi'e»ca mﬁp@m%mﬁykéﬂ-mz@mnmw&m
thiophQCE6he! (?7)liThlolactamycm) To 12 (315 mg, 1.23 mmol) in THF ﬁ18.5 ml)at-78
+) 2t ert-butyl -5-net hyl - 5-octyl 31-oxathio one
°C wep added FHMDS (3. 1kl mpl, M%ém(%‘ﬂ%aai the gplvktpn s aliqwadito n -
slow-sfﬁami tb- 3_ H.E 118 sétufidn W%tthga%oged‘ﬁﬁ} AdERy (25(rfli,)' ahil %x@z@te@ with
in THE ( % cannul a dr opw se,

EtOAn B % M)E i g csr@bmcl Q;aam@tw ed @Sy ﬁmwamm% This

dng)nHﬁt%@%eﬁéanp ih NafIb8] Gat 15 A ald efiralfid HIR'ELO @ x 1051 The
aqueous layer was then acidified to pH 3 (pH paper) with 1 N HC1 and extracted withELO (3 x
10 mi) and EtOAc (2x 10mL). The combined organics were dried (MgSOs), filtered and

evaporated to prowde pure 17. (182 mg, 70%, 96% cc). Recrystallization from

Hexanes/Acetone (3:1) gave optically enriched 17. fodo™ =-+174 (¢ 0.6, MeOH), mp 119.5-121 3
°C (tit [olp™® +176 (c 1.0, MeOH), mp 120 '>c:)2 'H NMR (300 MHz, CDCI;.;) 31.72(s, 3 H),

1.76 (s, 3 H), 1.91 (s, 3H), 5.05 (d, /= 10.7 Hz, 1 H), 523 (4, /= 17.3 Hz, 1 H), 558 (5, 1 H), -
6.23-6.33 (dd, J=10.7, 17.3 Hz, 1 H); ’C NMR (300 MHz, CDCl) 5 7.60, 12.0,29.8, 553,
1106, 113.9,129.1; 140.3, 140.7, 1792, 196.7. IR (NaCl) 3422, 1607 cma”'. Analysis Calculated

for C11H140,8: €, 62.8; H, 6.71; Found: C, 62.1,6.71.

. [ o I
@ H

_ : . 1B
()-4-Hydroxy-5-methyl-5-octa-1,3-dienyl-5-H-thiophen-2-one (18). From 13 (62 mg, 0.22
memnnlh following general procedure D was obtained 18 (21 mg, 41%). *H NMR (300 Mz,

24
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26 9 February 2007 WO 2004/005277 PCT/ US2003/ GPReM0GrC2007
was added via cannula. After stirring at 78 C for 2

-hour:s, 1+ NHCL( | O-mL)~was--added ~and j-the "sol uti on was - = ey

extracted with Et20 (3 x 15 nml). The conbi ned organics
were dried (MyS™4), filtered and evaporated. Flash
chr onat ography (2% Et OAc/ Hexanes) gave pure 23 as a
wﬁz&mﬁoﬂw m xture of separabl e di aster eonBEHUF2038R7¢9
-81%. "H NWR (300 MHz, CDCI3) 80.86 (t, J 5 6.5 Hz, 3
‘H, 0.99 (s, 9 H,1.24-1.26 (m12 H),1.54 (s, 3
H,1.72-1.84 (m 2 H), 5.13 (s,1 H); 13C NWR (75

MHz, CDC13) 8 13.9, 22.6,24.9; 25.1, 25.9, 292, 29.3,
29.5, 31.8, 35.2, 41.2, 55.3, 86.5,177.7. I'R (NaQl)

.CD@?G 4eto RN er) 8883 at,meﬁsmz,s HY) 219-3 4% (554 K125 @B HY, 003-2.19

(o 2573 (il Fed D15 gl P LD B A G338 8D, it 0

Y Eﬁﬁz,]ﬁ@YGOﬁ)ﬁﬂ,JQﬁﬁliﬁﬁﬁ 11)1@3’2(&1,.]— 10, 15 Hz, 1 H). ‘HNMR@oo

tertbutyl AJJ@ oxat hi ol an- |
Mz M) cnstipipunes D OPBEM 1,3 10h BIG-ES (o b hELGHS o P02
(m,ﬁ%l? m%ﬁ 4 ks&%b%m.@mmﬁ(n{i&mm@g—vm
15 @&pamdf@wd Myr, Me@mmmmpmm (BB N2, 32581.4)608, t2eky

(m),f]';;o R ’r? %; 7513'7'75 1_133.?*)9? é)g?%abi‘) % @qg%@‘%ﬂn&%zﬁ@a@

for (gl sOfFNa( (MGt D90D=8 R61D3. 9, 22. 5, 24 24.9,25.1

259, 29.1, 31.6, 412, 55.3, 8.7, 177.8. IR (Nadl) .
- Anal ysis Cal culated. for Cl4 QZS C, 65.1; H 10.1,
Found. C, 64.5; H, 10. El) nlz cal culated for

CL 41602e (M) 258. 165: ‘s?qc 6.1653... ACS 20 25 28

| General Procedure F.

K }é—gy&&% o mara dfegggiﬁymgﬁggﬂ%& 1?,9 Y854 o

mmol) Jollpwing amupm D(vzas Dbingped 12 (180 me, 604 )5H ﬁm-d;:lz, CDCls,
e e AR S o R BTB Bl a0 B 1 pPr LTRAL,

e solution was . o stir
1 766(§ 3rH)pIr09 man,am; 3321 @& J=e21 Hz,id) 352 (&= 2bHat i In5.0R4, J=

s ol B g Aot DT dhp i, ReP R T 0.3 L 0 a8 s 10

Hz, ¢ 8 HNR 309auilz, 3eOD) el etohnend Wod (el RidtHe, BRI 1(83 (% 329,

214330 5 55 1S5 1 | 5 ePd 18V 85PERY 5D, 68818 6o, 1 1),

6.38 (dd, J=10.2, 15 Hz, 1 H); *C NMR (75 Mz, MeOD) enol tautomer § 14.1,25.2, 26.9,
61.0, 101 (m), 129.7, 131.7, 132.7, 138.9, 188.9, 197.1. IR (NaCl) 2965, 1592 cm HRMSCES)

miz ca]cu]ated for Cy ;H14028Na (M+Na‘) 233.0607, obsd 233.0626.

() H.

\"OH
CH, OH 20

Ry
¢t)-4-Hydroxy-5-methyl-5 (2-methyl-penta-1,3-dienyl)-5-H-thiophen-2-one (20). From 15
(226 mg, 0.9 mmol) following general: procedme D was obtained 20 (95 #1_3, 45%). 'TH NMR
(300 MHz, CDC1;) (keto-tautomer) 5 1.75 (5,3 1), 1.77 (&, J =32 Hz, 3 H), 1.84 (5, 3 H), 3.42
(@,7=1.5Hz, 2°H), 5.43 (4, J=21 Hz, 1 H), 5.66 (bs, 1H),5.78 (@4, J=6,22 Hz, 1 H), 6.04
(d, 7=15 Hz, 1 H); '"H NMR (300 MHz, MeOD) (enol tantomer) & 1.80-1.85 (m, 6 H), 1.90 (5,3
H), 5.59 (s, 1 H), 5.80-5.95 (m; 1 B), 6.17 (4, I = 15 Bz, 1 H); *°C NMR (75 MHz, MeOD) (enol

25
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I 25. To 25 dissolved in CH2C12 (26 nL) at O C9néabruary 2007
addedNEt 3 (0.5 nL, 3.49 mmol) and 27 9 February 2007

. .. \AD 2004/.005277" ".....PCTI.US2003/ 021700~ al kynyl - chl Or-i-gle = == w5

(0.3 m., 3.49 mol ). After 40 mnutes at 0 C, NH4C
(30 nL.) was added and the solution was extracted-wth
CH2Cl 2. The coribi ned organics were dried (MySO), '
woi 0049027 and evapor at ed. Fl ash chr omat ogrEGFAiE20050%4700-
Et OAc/ Hexanes) gave pure 26. (542 ng, 79% . 'HNWR (300
MHz, CDCI3) 8 0.87 (t, J= 69 Hz, 3 H),;1.22-1.27,(m
15 H),1.61(s; 35 H), 1.75-1.84 (m 2 H, 2.26 (s, 3

H, 4.18.(q, J=7.1117, 2 H); 13C NMt (75M1z, CDC13) ST

13.9, 141, 226, 234, 244, 291, 29. 2, 296, 303,31 .8, 38.3,

tautéier § 153, 13,4137, 592901 2.(m) R62)ACBH , 13545 04016A090.2,093.61 84 |

ool 1 s gLl o S o,

obsd 233.059A kynyl sul fanyl - 2- net hyl - oct.anoi ¢ aci d- et hyl
ester (28) From 24 (940 ny, 3.63 mmol) and al kynyl
~.chloride (0.3 nL, 3.63 nmgl J fipl | owi ng gener al
procedure F was obtained}28 f(727mg, 77% after flash
. chromat ography (5% Et OAC/ Feggees) . ' H NVR (300 M1z,
- CDC13) d 0.86 (t,.J= 6971173 H);y1.22-1.27 (m11

g e bt o o s

(18118g, 9,75 dundoliBlovifg generdlpraced@®D3yas 8btained 211066 81k, 45S/H NMR

- conwid o lapiant e BRI Rt Rl I8 glid bR

(d, B= BR6 HEQW)5.27Qd; SO1'A3 Hil 1 1), 443 (s Hj, 323537 (38 J3010.6,17.3 Hz, 1

N R T TERATICY
Hz, B E9,5. 307 =Ci. 300, deﬂg,(:%é@, 1"H), 636 {dd, me.a,-mglngw%gac NMR

eneral procedure was obtai ned 30 (484 ng 0/93
(75: e@P R-@ﬁ?-&rﬁe?t%??aﬁmiyﬂéé%%ﬁd@/ﬁf—% 4899, 1973 \FRMS
@D e EhidiEfed for CyoH1,0,S" (M) 196.0552 obsd. 196.0552.

- 3

(&)-5-BenzyH4-hydroxy-5-methyl-5-H-thiophen-2-one (22). From 31 (1.4 mg, 5.0 mmol)

following general procedure D was obtained 22 (500 mg, 45 %). "H NMR (300 MHz, CDC) 3
1.71 (s, 3 H), 2.89 (ab q, J=22 Hz, 2 H), 3.17 (ab q, J= 14 Hz, 2 H), 7.26 (m, 5 H); "CNMR.
(75 MHz, CDCh) d 26.2, 46.6, 48.5, 67.9, 127.7, 128.6, 130.6, 134.9, 195.3, 207.3.

& &\
hﬂ" S
e 2 i
Genei'al P;'ocedt_lre E. (ﬂ:)—z-tert-butyl-s-me_thyl-s_-octyl-[1,3]-oxathiolan-4-o_n_e {(23).Toa
mixture of LIHMDS (6.2 mL, 6.20 mmol, 1 M in THF) in THF (9.7 mL) at —78 °C was added

@)1 (1.00 g, 5.75 mmol) in THF (9.60 mL) by cannula _dropviri_se, and the resulting solution
stirred for 30 minutes. at—78 °C. Then, octyl triffate (1.63 g, 6.20 mmol) in THF (4 mL) at-78

26




-

10

15

20

25

CDCIS) S0.84 (t, J=6.9 Hz, 3 H), 1.10 (t, J= FF&ristry 2007
3 H,1.19-1.24 (M15 H, 1.58 (s, 3 H, 1.72-1.77 (m
-2 H)y 2 48 (q, 3 =7.5 Hz; "211); 4. 177(q; "3 =7 Hg,~-g e
H: 13C NVR (75 MHz, CDC13) S 9.45, 14.1,- 14.1,

22.6,23.5,24.5, 29.1, 29.3, 29.7, 31.8, 369 38&
55.5, 61.4; 173, 2, 25 1992. Analysis’ Calculated for
WOROMRGEHS. C, 63.5; H, 10.0; Found:  C, 6ZCHUSH3HEITE
28 9 February 2007 WD 2004/005277 PCTI US20031021700
31 9 (t)-2-Al kynyl sul fanyl - 2- et hyl - 3- phenyl decanoi c
acid ethyl ester (31). From5-Benzyl-2 ': _ ‘
tert-butyl-5-nmethyl-[1,3]oxathiol an- 4 one'. (1.2 g,
4.7 mmol ) foll owi ng general tprocedure F vvas obt ai

oS SO B AT o o bSO RS 2ided od

the S@E%W&ﬁéﬂ&l?&ﬂ% (1?39:9% ﬁhMiﬁnb csSwé!:e &ﬁ?ed Z,

filterplt and2vagiprated, Fash @hrom@&granhz (2‘VQE19Ac/Ihxﬂem gaze me 2 7ns 2 2(1n§ 1

i O PRl o R, ot cBOLS 06

6.5 Tiz, 370),G0¢(s, AP 26 Lomg 1), (15§ (5, 3 FD, 1.72-1.84 (m, 2 H), 5.13 s, 11‘1), L

R e A e

'86. swm mﬂaﬂcﬁ; 3444302021839, NT69 cha” '3Aﬂil§ﬁls Caléuiatddofor TR0 €,

670518 % B S B B (e b edon § a4

286.PocToB&t s96. 0690 Et OAc (3x25 nlL). The conbi ned organics
were dried (MSO4), filteréd and evaporated. Flash
chromat ogr aphy (20% Et OAc/ 2% CH3CO2H Hexanes) gave -
32 (308 ng, 73% . 1HNVR I\/Hz CDCl 3) , .
(keto-tautoner) 8 O. Sh(. Hz, 3 H, 15 1.19-1.24
(m110 H),1.48-1.53 (m 212) 1.65 (s 311),1.77-1.85
(m | H,1.94-2.01(m1 H),” 3.36 (s, 2 11); 1H'NMR

©)-2-3a0bivyks-mdiGID5-Keeylfl, 3l axathinkerd-ow: (34). Pro8JEF-h{50@ mg, 2.87 mL)

sna eyt (9 oy 5% i ol el pbect iy gt s me,
75%3 @s #2:1-6: mﬁﬁ::% df sepObl, d:aSEr(e&neréBGEI!Bl;EﬂB(BOﬂ Mi3D wms)sa_c,a? @ J=
65 o am)uT AR A i Bl B A TR A A s et 1
130 Ro5 MBz, 6881,148 13.921.6, 24(9; 24.9;125.1 (358029.1, 31.6, 41.2, 55.3,86.7,
177.8. IR (NaCl) Analysis Calculated. for C14Hz60:S: C,65.1; H, 10.1; Found: C, 64.5; H, 10.1.
HRMS (BI) m/z calculated for Ci4Hzs0,S™ (M") 258.1654 obsd. 286.1653..

EK:(E/\M ned (CHz)s/

.
General Procedure F. (:I:)-Z-Alkynylsnlfanyl-z-methyl—decanmc acld ethy] ester (26). To 23
(650 mg, 2.27 mmol) in EtOH (14.1 ml) was added NaOEt 21M)2.16mL, 454 mmol)
(freshly prepared from Na metal (200 mg, 8.3 mmol) in EtOH (4.0 mL)) and the solution was .
allowed to stir at room temperature, After 2 bours, the solution was poured into NE4Cl ay/1 N
HC1 (25 mL, 3:1) and this mixture was extracted with Et0 (3 x20 mL). The combined organics
were then washed with H,O (3 x 25 mL), dried (MgSOy), filtered and evaporated to give crude
25. To 25 dissolved in _CH;;C]; (26 mL) at 0 °C was added NEt; (0.5 mL, 3.49 mmol) and

27
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33 OH 20 (f} ' @ February 2007
4- Hydroxy- 5- net hyl - 5- beryl - 5- H-t bi ophen-2-one (33). -

- .Fr.om 28. (715 ng,--2:75 mol-)- - foll ow ng-general o
procedure G was obtained 33 (402 ng, 69% after fl ash
chromat ogr aphy. (20% Et OAc/ 2% CH3CO2H/ Hexanes) H-NI\/R
(300 MHz, CDCI13) 6 (keto tautomer) O0.88 }

WQ2HI537757 (bs, 8 H), 1.68 (s, 3 11), 1. 9FCHU 2%903(%7002
H, 3.35 (s, 2 H.1H NWR (300 Mz, 25 MeQD) (enol
tautoner) 8 0.89 (t, J= 6.5 Hz, 311) 121-1.36 (m
711),1.46-1.54 (m1 H), 1. 64 29 . 9 February 2007 V\D

2004/ 005277. PCT/ US20031021700 (s, 3 H),1.80 1.90 (m ., -

a0 S0 A5t s ko 1l il fniea

.and tgé%gﬁﬁhﬂﬁm&cta withlCI8,CH, §héldombisked Wiiinicswerd Uridd (1\ng04),

Silergll 3 gF AR Egahsﬁim%thyaé%ﬁtoédﬁw@m@ sz me,
79%)( 3H)NMET(§U@ £56.5TR] 3 1), a190NebVER 1630 81/610 3

1. Mln THF hfollovvln Beral rocedure )
1@51 %(lm’-’#gdm@(ﬁ, 343 1&{;1. J #G%Hqglﬁa? CIR(FAHCEDA) S
13.9,4! 'i%z Iiggojllie%g f 29.2%% 03, ég 30365 ?%1:30 éls“'é?ll( 385s. g,&g'p«acn

3430,11868;- 11593_&86441@1 MMS@WG&H&MMG 62G)H, 378 $ound: C,
6263%@%314 0,22.6,25.2, 259, 29.2,29:4, 29.6, 31.8, 38.5, .
©*h3872,110.5,180.9, 198.0. IR (I\IaCI) 2927,1601 cm1 W
H H GCH, 35 Gaaefal Proce@ur
~(f)-4-Methoxy- 5- ©BF oct dophen 2=one
(35). To 32 (70 nmg, 027 ol ia DVF (1.1 rrL) cool ed-

e Rppylfiin 2ot bl 4#%%&9 B 9 1o Ao

and mynﬂ chloriffe (.31, 338 nm.dmbmﬁm g kefBrhiPrbcetutt Fadas olitiifed 28 _
21 A R g ity % BOOASEnahos b M Bod el ety o
0.86 (t,J=6.9Hz,3H), 122-127(111, 11H),1.61 (5,3 H), 1 75-1.79 (m, 2H),2.25 s, 3H),
417 (g, J=17¥z, 2 H); "C NMR (75 MHz, cncig) 8139, 14.1,22.4,23.4,244,293,303,

*31.5, 38.4, 55.7, 61.5 173.0, 194.7. IR (NaCl) 3449, 1736, 1694 cm™; Analysis Calculated. for -
- CigHpu0:8: G, 59.9; H, 9.29; Found: C, 60.6; H, 9.44. ‘

0

@ . :
w&o’%\{ —_ EOJ?C\(CH:)(
2 ;

a0

(:l:)-Z-Methy] 2-propionylsalfanyl-decanoic acid ethyl ester {30). From 23 (613 mg, 2.14
mmol) and propionyl chioride (0.19 mL, 2.14 mmol) following general procedure F was obtained

" 30 (484 mg, 75%) after flash chromatography (5% EtOAc/Hexanes). 'H NMR (300 Mz,

CDCl) 5 0.84 (t, J= 6.9 Hz, 3 H), 1.10 (t, J= 7.5 Hz, 3 H), 1.19-1.24 (m, 15 H), 1.58 (s, 3 H),
1.72-1.77 (m, 2 H), 2.48 (q, J = 7.5 Hz, 2 H), 4.17 {q, J = 7 Hz, 2 H); *C NMR (75 MHz,
CDClL) 8 945, 14.1, 14.1, 22,6, 23.5, 24.5,29.1, 29.3, 29.7, 31.8, 36.9, 38.5, 5.5, 61.4,173.2,
199.2. Analysis Calculated for CysH305S: C, 63.5; H, 10.0; Found: C, 63.7; H, 10.0. .
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for 2.5 hours at roomtenperature. NH4Ch,,; g/ | NFruary 2007
(3:1,10 nL) was added and the solutiony 't was

- extracted wi th Et20 (3 x'107nL). The -conbined ‘organitg ™ moe

were washed with H20 (3 x 15 nlL), dried (MyS®),
filtered and_evaporated. Flash chromat ography -
(159t OAc/ Hexanes) 20 gave pure 35 (59 rr% 80% 1H NWVR
W0®/0p%7, CDC13) 6 0.85 (t, J 7 Hz, 3 H) PETHH083/02190¢ 1y
1 H,1.23 (5,10 H),1.43-1.49 (m1 H) 1.61 (s, 3
H,1.74-1.81(m 2 H), 3.81(s, 3 H, 529 (s, 111);13C
NVR (75 ML1lz, CDCI3) S ' . :
14.0,22.6,25.1,26.4,29.1,29.3,29.5, 31. 8.38.8,59. 3,
59.4,101. 3, 187. 3,193.8. Analysis. Calculated for
Cl4aH242S: C, 65.6; H, ®9. K0; und: C, 65.8; A 9.50.
30 9 February 2007 WO ? 77 PCTI US2003/ 021700
~Ch~b 36 cs u (t)- "

oA m—%‘wﬁgﬁmym B S St

tmﬁttﬁvﬁﬁeml 3]omnublmw-nge8 g(emg ?JI m;cﬂ)cfenhwmhgrdgmocm ¥ was

i3l 50 e et bty AR AR
G}m,gal 1bl§u37®a3m52853(913}()m25 (kj)sm,ﬂm @sr=6 Hz, 2 H), 4.13 |

ﬁ?ﬁz’m 7o oy 2 T, Tl 301 MR T MR >w%u,3533
43.6?%?30612’? 1527-?2512311 1%@74135?492728 31@485 38.9, 59.4, 59A

3, 187.73,193 0°(f)- 4-
Met hoxy- 3; 5- di met hyI 5 og;,tyl 5‘ H-thophen 2-one (37)
From 34 (40 ng, 0.16 : H (27 mg, 0.20 mol,. 30%
in mineral qil) and diT “suffate (30 pd, 0.31

Ge@l}%ﬂfw‘#g%\n ng erg%al procedug @@i Qﬂe}l &ig;%z“sm
mg,:ll]ﬂnma iﬁ')tollleng 31:4781"@1 ;i}ld)s adcfhdﬁﬂ-ll\@s @H0mE)4. 3|-mﬁ1$1; 1.048in

TH}% fnq_l)he gplmn s alg)wpﬂ tOle 55 '(\¢T1]Zm2 @ﬁ%wag then smured into
1 N 03hL.) hnd dtr@etedihith Bt@ﬁc@?. x 294L), Yfhe combined organics were dried

savE3DEBPRL F3%5: 'HOBE 30binaTz, @%chfgdémfm&erﬁﬁo 86 (/3= CHE B H),
1.19-1.24 (m, 10 H), 1.48-1.53 (m, 2 H), 1.65 (s, 3 H), 1.77-1.85 (m, 1 H), 1.94-2.01 (m, 1 ),
3.36 (s, 2 H); 1H NMR (300 MEiz, MeOD) (enol tantomer) 0.87-0.89 (m, 3 H), 1.29 (m, 108),
3.29 (s, 3 H), 1.81-1.87 (m, 2 H); "*C NMR (75 MHz, MeOD) (enol tantomer) 5 14.7, 23.8, 264,
27.1,30.5, 30.6,30.8, 33.2, 39.3, 61.3, 103.1 (m), _189‘.8, 197.8. IR (NaCl) 3422, 1593 cm™;
Analysis Calculated for C1sHz0:S: C, 644; H, 9.15; Found: C, 64.3; H, 9,10,

@ H

)/
a—-(mzhnaé oy B

A

&) 4—Hydroxy—5—methyl~5—hexyl—S-H-thiophen—Zone (33). Froﬁ 28 (715 mg, 2.75 mmol)
following general procedufe G was obtained 33 (402 mg, 69%) after flash chromatography (2Q°/e
F10AC/2% CHsCOE/Hexanes). "H NMR (300 MEz, CDCl) 5 (keto tautoraer) 0.86 (t, J=7
Hz, 3H), 1.27 (bs, 8 H), 1.68 (s, 3 H), 1.94-2.26 (m, 2 H), 3.35 (s, 2 H). 'H NMR (300 MHz,
MeOD) (enol tautomer) 3 0.89 (t, J= 6.5 Hz, 3 H), 1.21-1.36 (m, 7 H), 1.46-1.54 (m, 1 H), 1.64

29
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H C 38 20 ' 9 February 2007
(t}5-Benzyl - 4- net hoxy- 5- net hyl - 5- H t | . uophen- 2- one

++(38) ;- -From 22 (50 ng,"'0. 23 ol )" - and ‘di et Hyl: < et

sul fate (44 L, 0.45 nmol) follow ng general procedure
H vvas obt ai ned 38 (38 myg, 74 %9. 1HNMR (300 WMHz, ~

S 1.65. 3H),3.1(q,J—7Hz
WP§°°4 2§, 5. 19 (s,l H, 721(m 5 H): dz‘ﬂj@?‘{"%ﬁﬁ)ﬁz
CDC13) 8 26.0, 45.0, 593, 59.9,1019; 1272

128. 0, 130. 4, 135. 9, 186.5,192.9. 31 9 Febr.uary 2007 WO
2004/ 005277 PCTI US20031021700: 0) HoEt 39 0 ()

5Met hyl - 5 octyl 2- oxo-t hi ophen- 4-yl oay) -acetic acid

|
3 LB E Y WRASHAR (TR P oyt e
39, 8,r5ﬂ.6pm315r(m),l-189\155195 SobnaysiscClcabied Sg GnélmQﬁ%f éﬁ% »§473sh

Fo g Egg?g%%&a@hy (15% Et OAc/ 11lexanes).' HNVR (300 MHz, c

6 (t, J= 6 Hz, 311),1.24 (s, 1111), 1,29

(tJ7'H7311)1471‘48( 'H); 1.68 (s, 3 '
H),1:85-1.88 (m 2 H), J= 7112, 2 H), 4.54"
(s, 213), 5.20. (s, lH)"‘ (75 Mz, CDClS) 8

14.1,
1412262512642922@'329 31838 99. 7.61.

| (@) +-BFdBy-350HmethyE5-0gtyh B E- thmpme&-ondw@m 3& 158 mey b5 imtol)

snd DS L 7608 ¥ 0P AR cbint PRocbBAIG G NRined
34 (39Phdp) 10%50‘H)NMH (360 MHz, CDCl) (enol tautomer) a 0. 86 . J— 6.8Hz, 3 H), 123
(5 1305 {1 S5 s E o thy Fory Kk 265 "y

MIEL Chit,) B7 98030008, 25 02659120 20202, 2916,/3).8f 38.5, cmngogemmm
grocedure H was qbt ained 40 (18 ng, 670% after flash

198.0.HR ENeRIbERA 101 £18506 Et OAc/ Hexanes). i H'NVR (300 15
“MHz, CDA'3) d 086 (t, J= 6.
71).1.32 (t, J= 7 H7, 3 11} zt?-lAs (m | H,1.68 .
(s, 311),1.841.88 (m 2Fpys (q, J= 711z, 2 H);
4.54 (s, 2 H), 5.21(a, | HS"‘: 1CNI\/R(75 ML17, CDClS)
S 14.1,14.1, 22.5, 25.1, 26.4,29.2, 31.6, 389,

Genérbl ancﬁﬁu‘@H. (:I:)-4-Methoxy—5—methyl—5—octyl-5—H -thiophen=2-one (35) To 32:(70

mg, 0.27 mmol) in DMF (1.1 mL) cooled to — 40 °C was added NaH (14 mg, 0:35 mmol, 60% in
mineral oil) and the solution was allowed to warm and stir at 0 °C fb;‘ 30 minutes, Dimethyl
sulfate (50 i, 0.55 mmol) was then added directly and the mixture was allowed to warm and stir
for 2.5 hotrs at room temperature. NH,Cliy/1 NHC1 (3:1, 10 mL) was added'and the solution
was extracted with E;O (3 x 10 mL). The combmed orgamcs were washed with HO (3 x 15
mL), dried (MgSOy), filtered and evaporated. Flash chromatography (15% EtOAcfHexanes)
gave pure 35 (59 mg, 80%). 1H NMR (300 MHz, CDCl5) 5 0.85 (t, /=7 Hz, 3 H); 1.07-1. 18 (m,
1H), 1.23 (s, 10 H), 1.43-1.49 (m, 1 H); 1.61 (s, 3 H), 1.74-1.81 (m, 2 H), 3.81 (5, 3H), 5.29 (5,
1 H); “CNMR (75 Mz, CDCE) § 14.0, 22.6, 25.1, 26.4, 29.1,29.3, 29.5, 31.8. 38.3, 59.3,
59.4,101.3, 187.3, 193.8. Analysis. Calculated for CmHﬁOzS: C, 65.6; H, 9.50; Found: C,
65.8; H, 9.50. | ‘ | -

CHz, 3 H),1.241.27 (m

BTy




102. 3, 166. 2, 1853, 193. 3. IR (NaCl) 2932, 1762, 1682Fatgagry 2007
~crn' AnaIyS|s Cal cul ated for 0151174048 C, 599, H,
8. 05: " Found C,'59.9: 'H 8:08. (*) H H3C > =q 20 41"
. (t)-444-Chl oro- but oxy} 5- met hyl - 5-octyl - 58—th|ophen 2-0
| ' ne (41). From 32 (47 nyg,  0.18 -mmmol) -and

. J,-.chl orobutane (40 pl, 0.36 rmol)

o 3 'wééﬁ%ﬂﬁ? procedure H was obt ai ned 41 (46PEQMk%£%§QN’

P ter flash chromatography (209%9. Et OAc/ Hexanes). FHA NNR
(300 MHz, CDC13) S 0.86 (t,J=7 Hz, 311),1.07-1.27 (m
111), 1. 74 (x,1011)1:48-1.51(m | FD, 32 9 February

- 2007 WD 2004/ 005277 PCT/ US2003/ 021700 -: E- o
1.62(s,311),1.75-1.82 (m Zk),1.89-1.98 (m .4 H), 3.59

(t, J= 5.9 Hz, 2 H, 3.9% (M H); 5.28(s, 1H);1;
C NWR (75 MHz, CDC13) Gdd.2-%2. 6, 25.1, 26.0, 26.5,
, 29.0, 29.2, 29.3, 29:5, %318441 59. 6, '
= ' 71.7,101.6,186.1,193. 8. Anaﬁy5|s Cal cul ated for
@ mmeﬁa@&%mycs.hemsar #lophéu-7Sne GG Péom £ (40318, 0.6 mmol)

3 and ol MR35 R 77 oigs Eepemkeyddinp il was obisined 36 025,
sl e AR P s B s N B e dl) S35
; 5 J=6d% B ), 198ck B, & H)y Wés(s 6@&@%@9@31( 21.64y(s, 37Bp4.75-1.82

) a

O e S R R (8t 41 9

o 31.5,B8995914, 58.4(190.3| 1873) 1938. 25 (s, 611),1.44-1.53 (m 1 H),

10 1.63 (s, 311),1.77-1.85 (m 211),1.90-2.00 (m 4
H, 3.59 (t, J=4.5 H7,2 H), 3.95-3.99 (m 2 H), 5.28

: (s,1 H. 13C NVR (75 Mz, 3) .813.7, 223, 25.11

, 26.1, 26.4, 29.1, 29.1, 31 - :

390, 439, 595, 716, 1015, S . IR (NaCl)
2927, 1683, 1607 cmr. Analysbs Cal cul ated for
H25C102 1 27; F "
10 @ ﬁﬁ@?ﬁ@i@%@cﬂyﬁ& ts—a‘_fhmphen-}oge &% Frcc::>m53?4 (%D mg, 0. 1631?111101),

KH (27 mg, 0.20 mmol, 30% in mineral oil) and dimethyl sulfate (30 pL, 0.31 mmol) following

general procedure H was obtzined 37 (30 mg, 71%). "H NMR (300MHz; CDCl) 5 0.86 (t, J=7

Hz, 3 H), 1.06-1.09 (m, 1 H), 1.24 (s, 10 H), 1.41-1.48 (m, 1 H), 1.55 (5, 3 H), 1.71-1.79 (m, 2

H), 1.98 (s, 3 H), 4:09 (s, 3 H); °C NMR (75 MHz, CDCk) 5 9.59, 14.1, 22.6, 25.2, 26.5, 29.2,
15 29.4,29.6,31.8,38.9, 58.7, 59.8, 111.3, 180.2, 195.7. IR (NaCl) 2927, 1676, 1631, 1582 cm™.
SO Analysis Caloulated for C1sHzs0,S: C, 66.6; H, 9.69; Found: C, 66.5; H, 9.67.

%) ] H
<
i HeG 0
' a8
20  (#)-5-Benzyl4-methoxy-5-methyl-5-H-thiophen-2-one (38). From 22 (50 mg, 0.23 mmol),
-and dimethyl sulfate (44 pL, 0.45 munol) foﬂowing general procedure H was obtained 38 (38 mg,
74 %). "HNMR (300 MHz, CDCl; ) & 1.65 (5,3 H), 3.1 (g, /=7 Hz, 2 H), 3.84 (5,3 H), 5.19
(s, 1 H), 7.21 (m, 5 H); 3¢ NMR (75 MHz; CDCL) § 26.0, 45.0, 593, 59.9, 101.9; 127.2,
128.0, 130.4, 135.9, 186.5, 192.9. :

31
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43 44 15 (f)4-allyl oxy-5-nmethyl-5-octyl-5 H 9 February 2007

t hi ophen-2-one (43). From 32 (31 ny, 0.12 mmol) and
~allyl -bromde (21 L, 0.25 nmol )" followng genéral -
procedure H was obtained a 3:1 m-xture of 43 and 44
(26 ng, 749% which could be separated.and purified
- using flash chromatography (15% Et OAcMexanes
W@l@ﬂfﬂrgﬁwm ed product 43. 1H NMR (300 Mz, ’Eﬁé%‘)"""g‘l&”‘SG'
(t, J=6.3 112, 3 H),1.12-1.17 (m | H),1.24 (s, 10
H,1.45-1.49 (m | H),1.64 (s, 311),1.77-1.84 (in, 2
H, 4.47 20 (d, J= 5.6 Hz, .2 H, 5.29 (s,113), 5.31
(d, J=11 Hz, 1 H), 5.39 (d, J=17117, 1 H), 5.90-5.99 ...
(ddd, J= 5.6,11,17 Hz, | H),'3C NWR (75 MHz, CDCI3) S
14.1, 22.6,25.1, 26.5, 29.2, 29.3, 29.5, 31.8, 38.9,
'59.7, 72.8,102.0, 119.54 1 048, 185. 8, 193. 8. .18 (NaCl)
3441, 1681, 1609 cmi . sis Calculated for S
Cl6H2602S: C, 68.0, H, iol: C, 68.1; H -9.34.
339 February 2007 WD 2004/ 085277 PCTI US2003/ 021700

(a:)-%Mggbyf- %5,0%0“])'%%@5?&3 ?@ymgfer (3%?%&% 3% (39 mw.. |

10.16 iiobl).add 48 Ilmﬁﬂoa(:dﬁte @6 hil., 0.2 oD fdllbw(nggandrmpmsedafmm

ot B ssvszga@er b phmpinerspby (134 D RGHexmg) Ffg oo

ﬁ)elghﬁﬂs@ 1 dﬂeﬁ ﬁﬁ,@m EMSQ ﬁ&ﬁab@(ﬁmrmz?a Fol4y-1 43r(ﬁ, 1H);

rom 52 mmol ) f

1.68 (& bedt&Sel 8% (m@%i)d&sziq,dedl Hz.2 ), 454 (% %B&ﬁ@ogﬁ, ! e‘gfﬁm

5 I t d
ol B 1 AR SR8 5 9 g e 1
102. m.zc BERB, VP4. IRQKDICT) 2928,5)762, 0683, 161 2xmi o ynalysie fog =

oy A PR+ © 9101

(m 213),4.46(d, J=5. 6Hz 24185, 33(d, J=10Hz, I R) , 5. 38(d, J
=17Hz, 1H), 5. 28(s, | “5.98 (ddd, J= 5.6,10,17
Hz, 1 H): 13C NMVR (75 MBS oS 140, 225, 251, :
26.5,29-7,31.6,38.9,59. 7, /g 8,401.9,119.6,.130.7, 185.8

&) %ﬁ%ﬁﬁ%al X Slh'g!? l eg\léil-%ta L%rwc e4 2 er (40§: Frgn?B& ?ZOmga .

0.09 mmol) and ethyl bromoacetate (20 uL, 0.2 mmol) folowing gemeral procedure H was
obtained 40 (18 mg, 67%) afier flash chromatography (15% EtOAc/Hexanes). THNMR (300 -
MHz, CDCl) d 0.86 (t, J= 6.8 Hz, 3 H), 1 24-1.27(m,71-1),132(t,J—7Hz,3H), 1.47-1.48
(m, 1 H), 1.68 (s, 3 H), 1.84-1.88 (m, 2 H); 4.25 (¢, /=7 Hz, 2 H), 4.54 (5, 2H), 5.21 (5, 1 H);
CNMR (75 MHz, CDCL) 8 14.1, 14.1, 22.5, 25.1, 264, 29.2, 31.6, 38.9, 59.7, 61.9,68.0, -
102.3, 166.2, 1853, 193.3. IR (NaCl) 2932, 1762, 1682, 1612 cm™. Analysis Calculated for
CisHx048: C, 59.9; H, 8.05: Found: C, 59.9; H, 8.08. -

()-4-(4-Chloro-butoxy)-5-metiyk-5-octyk-SH-thiophen-2-one (41). From 32 (47 mg, 0.18
mmol) and 3-iodo-1-chlorobutane (40 pk, 0.36 mmol) following general procedure H was
obtained 41 (46 me, 85%) after flash chromatography (20% BtOAc/Hexanes). "H NMR (300
MHz, CDCl) 5 0.86 (t, J=7 Hz, 3 ), 1.07-1.27 (m, 1 H), 1.24 (s, 10 H) 1:48-1.51 (m, 1 E),

32
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(46) (C al kyl ation)1H NVR (300 MHz, CDCI13) S 0.®BBelfrtigry 2007
J= 7 Hz, 3 H), 1.24 (bs, 811),1.54 (s, 15

- -'311), 3:-81-1.84 (m 2 H, 2.42-2.48 (m 2 H), 5. 05510

. (m 213), 5.56-5.67 (m 11-1). e .. ~a1~~Heo47
(t)-4-allyloxy-3,Sdinethyl-5-octyl-5% H -
t hi ophen-2-one (47). (f}Allyl-3,5-D neth

woeuies2B| ophene- 2, 4- di one (48). From 34 C'TG’S?PQ:”MG"“Q?
nmmol) and allyl bromde (47 L, 0.55 20 mmol) foll ow ng
general procedure H was obtained a 2.3:1 m xture of
47 and 48 (C-al kyl ati bn data not shown) (67 ng, 82 %
“which coul d be separated and purified using flash

LoD S AL o S $50

%,2131.1.} '3@; }&&R st Mz, Q)Ch) $ 13 1 zh 63%56 A, 'IE]OZZ@, 29.0,294, 193,

29; 55298 3158,043 1($ﬁ6 fgﬁ,)ml 6@% 1,2@3 mn@ygs ,tedgbg@ﬁm@lozs c, -

61395_2858 fgé,ﬂd.Zé%l%E)ﬁ;éZ@ﬁ 29.2,293,296,31 .8, 39.2, 57.5,
~ 11978 1326,179. 4,193.8. IR (NaCl) .

2855, 1676 1628, 1580 cmg. { 3¢ 9 February 2007 WO
2004/ 005271 PCT/ US2003/.0 o,'-. (48) 'H NVR (300

MHz, CDC13) S 0.86 (T\" H) .16-1.47 (m 15
H,1.57 (s, 3 H, 1.74-1406 (m ,.242246(m2

5 67
ool n Rl ioh g shelor
mmé_]}'lﬂrﬂpﬁ&db-ﬂc]ﬂﬁ&:ﬂaﬁ@ﬂo pEf O34 ﬁﬁlol)tﬁﬂlomgfg@lnfﬂpm& I—5w&ﬂ:ﬂ _

r a 0] ow enera
o RE13 e PHRHL b bins5b Bmhoh Sl SRR o
m{%ﬂcﬂ)m?@@ha t,ﬁ=@1m i, 11}9-1714% 1 ﬁ)lgl)zs% ,61p,4. 43Q 53 (m, 1H),
1 53i&§)ﬂ)»12 Tl 85 (8‘62%1 92-4-1;0(11124@,3(59 (LJ""L‘S%Z’?@J? %§ 9%(gs 3
H),:(.@h(me) BCM(ﬁht&z,cﬁcﬁﬁa(lﬁlrf 3, 35.1, 264, 2641 39.1, 2510315,
390 43.9, ss'v_% 716 101.5, 185.9, 192.9. IR (NaCI) 2927, 1683, 1607cm Analyms
Caleulated for C1sHpsCIOS: C, 59.1; H, 8.27; Found: C, 59.3; H, 8.39.

1£3) ’v&\/
~HCe A2 ~HL

(2)4-allyloxy-5-methyl-5-octyl-5 H- thiophen-2-one (43). From 32 (31 me, 0.12 mmol) and
allyl bromide (21 pL, 0.25 mmol) following general procedure H was obiained a 3:1 mixture of
43 and 44 (26 mg, 74%) which could be separated and puuﬁed using ﬂash chromatography (15%
BtOAc/Hexanes). O-alkylated product 43, 'HNMR (300 MHz, CDCly) 3 0.86(,J=63Hz3
H), 1.12-1.17 (m, 1 H), 1.24 (s, 10 H), 1.45-1.49 (m, 1 H), 1.64 (s, 3 H), 1.77-1.84 (m, 2 H), 4.47
(&,J=5.6Hz, 2 H), 529 (5, 1 H), 531 (4,J=11 Hz, 1H), 5.39 (&, /=17 Hz, 1 H), 5.90-5.99
(ddd, J=5.6, 11, 17 Hz, 1 H); ®C NMR (75 MHz, CDCl;) § 14.1, 22.6,25.1, 26.5,29.2,29.3;
29.5,31.8, 38.9, 59.7, 72.8, 102.0, 119.5, 130.8, 18'5'.8,‘193.8. IR (NaCl) 3441, 1681, 1609 cm™.

" Analysis Calculated for CisHz60.8: C, 68.0, H, 9.20, Found: C, 68.1; H, 9.34.
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H f,nho"AG\If-oreu o 10 (f} ' 9 February 2007

5- Met hyl - 5- oet yl - 2- oxo-t hi ophen-4-yl ory}acetic acid v
- tent-butyl- ester (50). From32:(60 ng, 025 -mmol )" and-- - =ss e ™

tent-butyl bronpacetate (73 td, 0.49 mmol) foll ow ng T

general procedure H,. was obtaihed 50 (62 ng, 70%- L

after flash chroomatography (15%&t OAc/ Hexanes).' H NMVR .
- WOREH00RY  CDC13) 8 0.86 (t, J= 7 Hz, 3 HFCTASEA/Q00 - S

12 H),1.49 (a, 9 H),1.68 (s, 3H),1.83-1.86(m o

211)14.45 (s, 2 'H), 5.19 (s,1 H),"'3C NWR (75 Mz,

CDA 3) 614.0,22.6, 25.2, 26.3, 28.1, 29.2, 15 :

-29. 3, 29.5,31. 8,38.9,59.7,68:5, 83A, s T

102. 1, 165. 2, 185 5,193.4. Analysis Calculated for 67 )
(41C-alkslated srodnct 5 NAR (300 dIFs CDELYHBE (&) 6615 Hiz, 35D, 9.25gm, 2

2,180 B E o G 2B s B R b M R .

nmol ) and tertbutyl bronpacetate (0.23 nml, 1.58 nmol)
foll owi ng general 20 p ocedure H, 1S obt ai ned 51 (206

ng, 80% after flask mat ogr @p r

- (15%t OAc/ Hexanes,; VR 3@6), CDC13) 8 0.82 (t, :

. J= 6.8 HZ, 3l—|)121"a€s°"‘8%"c1)1 s, 9 H,1.64 (s, 3

H) , 178183(m2H)‘5441(s ¥H, 515 (a, |
IME%I- hek2-bfle Q455 2Prom33 (370 mg, 1.3 mmol

)%‘%%ﬂles 291, 313 38 596 84,834, 1021, 165. 2 1855, 1934 J

- andopyl yonride (0,2, 2Fommelfolowing sensmaimrosdire Heyeehtaipatads:1 | (

mixtur of 45 andkk(zbs %%M&hf&umbesepmted and purified using flash -
PhenY1l- 5- net hyl - 2-"ox( P- t hi oPhéen- 4- Yt oxY)-acet| c acid

chromaaiogriphy 915%5'0@0/11%@;&9) ’EIHMRZ(EOO MEgCD;) (49 (62 1kyiatipy) 5 0.84
PO e, PHb 1 RO E 5 6o, 150813 m, 18R 1B b, 1383
(0, 1), 446 @8 J w5161z, 2 DSI3(hJontt iy i BMHB(R%617 Hz, 1 H), 528 (5,1
H), 5.87-5.98 (ddd, J=5.6, 10, 17 Hz, 1 H); *C NMR (75 MHz, CDCL) § 14.0,22.5,25.1,
.26.5, 29.2, 31.6, 38.9, 59.7, 72.8, 101.9, 119.6,.130.7, 185.8, 193.9. Anmnalysis Calculated for
CMszOzS‘ C, 66.10; H, 8.72; Found; C, 66.04; H, 8.72. B

-(46) (C-alkylation) "TH NMR (300 MHz, CDCls) 5 0.86 (t,J=7Hz, 3 H), 1.24 (bs, 8 H), 1.54 (s,
3}1), 1.81-1.84 (m, 2 H), 2.42-2.48 (m, 2 H), 5. 05-5. 10(m,211),5 56-5.67 (m, 1 H).

o . _ ' ;
o J w A o
- > - = \ B ’ (’J.

' (:a)-q_auirloxy-s,s-dimemyl-s-oayl;s H- thiophen-2-one (47). (&)-Allyl-3,5-Dimethyl-5-
_octy]-thiopheile-Z,fl-dione. (48). ¥rom 34 (70 mg, 0.27 mmbl) and allyl bromide (47 pL, 0.55

mmol) following general procedure H, was obtained a 2.3:1 mixture of 47 and 48 (C-alkytation
data not shown) (67 mg, 82 %) which could be separated and punﬂed using flash
chromatography (20% EtOAc/Hexanes).

@7. 'HNMR (300 MHz, CDCL;) § 0.86 (t,J—‘THz,BH), 1.06-1.48 (m, 12 H), 1. 58 G 31,
1.71-1.82 (m, 2 H), 1.94 (s, 3 H), 4.80-4.82 (m, 2 H), 5.28-5.46 (m, 2 H), 5.89-5.03 (tm, 1 H); °C
NMR (75 MHz, CDCly) § 9.65, 14.0, 22.6, 25.2, 26.6, 29.2, 29.3, 29.6, 31.8,39.2, 57.5,72.5,
118.2. 1195, 132.6, 179.4, 193.8. IR (NaCl) 2855, 1676, 1628, 1580 cm™.

M .
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Et OAc/ Hexanes) . 1H NVMR (300 MHz, CDC13) 8 1.49 (Sket@uary 2007 _
H),1.69(s;3H),317(s 2 H, 4.44 (q, J—8H22__.

"H), 5.13 (s, 1H), = 7:24 - (m 5.11); 13C NVR (75 NHz,
CDC13) S .25.8, 28.1, 45.0, i 60.1, 68.4, 83.6, 1026
127.2,128.1,130.5, 135.9, 165318491928 H .4 /i
HCfl oH O 53 10.. General Procedure é’@%
WONBRIYS2TL 5-0ct y| - 2- 0z0- t hi ophen- 4-yto 5 é'ﬂ’g 30219 o
(53). , To 50 (65 ng, 0.18 mmol) dissolved in CH2CI 2
(1.4 m) was added trifluoroacetic and (TFA) (0.7
m.). and the solution was slued at roomtenperature

for 4 hours. The sol vents vvere "evaporated and the . ..~ -
_ crude material was chromato hed %O% Et QAc/ 2%) !
(“8) CHIOIR KR MER SDC1D) § 086 (te/ 1:)@ Hpld LYAGE 3R

24 (s,

”411%5“’%3799?5‘%)(“‘?89’(%%‘1 @-’-ﬂ%%%% ’iﬁ%l)ﬂ*l ga 188 -
. H)., 4.62 (s, 2 ,(tp 1&3 1 H); 13C NWR (75 .

N017 'CDC13) 8 14.1, 22, , 26.1, 292,29.3, 29.5,

31.8, 38.9, 60.1, 67?%4 9.8,185.8, f "

195. 4. 1R (\NaCl ) 3442,1645 cp 1\\Anal ysis- Cal cul at ed
for Cr5H244S: C, 59.9; H, 8.05; Found. 60. 0; _H,
(i}&Myhﬁﬁl-Hop-Mnym-ﬁ a— 9phen-2—one (49). From 33 (45 mg, 021 mmol)

and piggpiot Y ¥ L0 Set) S RSt Gl 21

mg,a094) "H RSA. (wﬂmﬂz, GDELY 0. Emﬁﬁﬁ]@ﬁéﬂd Jiptee d 2D, 1.24($
0, {33 Rt Pyt S8y 1ok e 20 Rk S50 THp W2 bLY-

3.7 BRG) 4.63 @, 853z, UH),648(FHR H), 1.24 (s,
711),1.44-1.47 (m | R ;1.68 (s, 311),1.84-191 (m 36
9 February 2007 WD 20044 77 PCT1US2003/021700. 2
H, 4.62 (s, 2 H, 5% 111); 13C NMVR (75 MHz,
CDC13). 614.1, 22.6, 25.1m267h-0m9 2, 31.6, 38.9,.
60.3, 67.7,102.4,169.8, 18529, £96. 1.

&) S-Methyl-s-octyl-z-oxo—th:ophen—4—-yloxy)—acet:c acid zert-butyl ester (50) From 32 (60
mg, 0.25 mamol) and 7ert-butyl bromoacetate (73 nL, 0.49 mmot) following general procedure H,
Was obtained 50 (62 mg, 70%) after flash chromatography (5% EtOAcJHexanes) TH NMR (300
MHz, CDCl3) § 0.86 (t, /=7 Hz, 3H), 1.24 (5, 12 H), 149 (3, 9H), 1 68 (s,SH), 1.83-1.86 (m,
2 H), 4.43 (s, 2 H), 5.19 (s, 1 H}; *CNMR (75 MHz, CDCL) 8 14.0, 22.6,252,263,28.1,292,
29.3,29.5, 31.8, 38.9, 59.7, 68.5, 83.4, 102.1, 165.2, 185.5, 193.4.. Anabrsls Calculated for -
CisHsOsS: C, 64.0;H, 9.05; Found: C,64.1;H,9.08. |

[+

HC 0 U’zfomu |
()- 5-Methy}-5-hexy)-2-oxo-thiophen-4-yloxy)-acetic acid fert-butyl ester (51). From 33 5
(169 mg, 0.79 mmol) and tert-butyl bromoacetate (0.23 mL, 1.58 mmol) following general
procedure H, was obtained 51 (206 mg, 80%) afier flash chromatography (15% EtOAc/Hexanes).
YT NMR (300 MELz, CDCL) § 0.82 (1, /= 6.8 Hz, 3 H), 1.21 (5, 8 H), 147 (5, 9 H), 1.64 (5, 35,
1.78-1.83 (m, 2 H), 4.41 (s, 2 H), 5.15 (s, 1 H); CNMR (75 MHz, CDCh) 5 14.0,22.5, 25.1,
26.3,28.0,29.1,31.5,38.9, 59.6, 68.4, 83.4, 102.1, 1652, 1855, 193.4. '
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H ss .o. (-~} 9 February 2007
5- Phenyl - 5- net hyl - 2- oxo-t hi opben- 4- yI oxy}acetic acid,

v (B5) . To- 52+ (417 -ng,; 0:385:5 mmol-)--and:"tri-t huor oaceti-e:-
acid (TFA) (1.4 nmL) follow ng general procedure | was
obtained 55 (68 ng, 70 % after flash.chromatogr.aphy
(30% Et OAc/ 2% CH3COZH Hexanes) . IHNMR (300 MHz, M:OD)

WO 2004900527%s . 3 H), 3.11 (dd, J= 6.8 Hz, 116 ‘14'2‘_’“5200{’492““0
4:59 (s, 2 H, 5.21 (s, 1 H, 7.1 (m 5 H); 13C NVR. (75
MHz, McOD) 6 267,457,619, 67.1, 1039, 128.3, 129.1,

131.8, 137.5, 169.3, 187.3,195.8. 10 (x) H ~I'H NaC

(f)-N-Allyl-(5-nethyl-5-octyl -2-oxo-thi ophen-4- yI oXy) -
acetam de (41). To a c¢ooldd solution (0 C of 53 (64
nmg, 0.21 mmol) in 2 .1 nm) was added

1-[ 3- (Di net hyl am no) propéd o8t hyl car bodum de .
hydrochl ori de (EDC) (49 nu? 25 mmol ), DVAP (3 ng,
:0.02 mmol ), and 15 allyl amne (18 L, 0.25 mml) and .
the m xture was allowed to warmto roomtenperature -

()~ S-tienyd-S-nmetliyh2-02 @ thikphes-4-yiixg)-seekiv aéid rertApgyliester ¢52)i From 22

Pt R N b
5 pmcédrl:iﬁﬂ,rvtﬁﬂonﬁid%d szwmg(;ﬁ%f% hﬁfglaﬂﬁ:;“ﬂmﬁﬁ(zoﬁ' ash -
chr oma ogHaE i: E % xane H)gg;aégﬁggi-lgﬂj_{;zg@,&tu

Jﬁz,éﬂ}?o‘l]s é4 }f)g?l?-lti (nii'% H%, ‘iégl%\&t %%‘M}ﬂ Cnblf}%*z&.s%é 5'14% 0,

601d€86 336, 1225;)1272,13@1(@0521351)9 165:368‘(3193&10 Hz -| H),
5.22 (d, J=17.3 Hz, 1 H), .35 (s,1 H), 5.80-5.90 .
(ddd, J= 6,10,17 117, 1H) ¢%H9 | (b s, 1 H);13CNWR
(75 MHz, CDC13) 8 .14. {25. 3, 26. 5, 29.%29.4, 29. 5,
31.8, 39.1, 41.6, 593’7‘6 o
117.2,133. 2, 165. 3, 183-9, 192° 8° Anal ysis. Cal cul at ed.

10 Genbmil &mmq T SMetiiA5hictyk2-oRo-iipplenuyloxyPacdid adid (53). - To 50

(65 ol 15 it g&%éﬁaglaoa v 43 Mo cacetic acid. (TFA) (0.7

mL).and the sohution was stirred at room temperatm‘e for 4 hours. The solvents were. evaporated
and the crude material was chromatographed (20% BtOAc/Z% CH;COzHlHexanw) to gwe pure
53 (43mg, 89%). IHNMR(B‘OOMHZ, CDC]3)6086 (t,J-—69Hz,3H) 124 (s, 11 H), 1.47-
15  1.48 (m, 1 H), 1.68 (5, 3 H), 1.84-1.88 (m, 2 H), 4.62 (s, 2 H), 531 (5, 1 H); °C NMR (75 MHz,
CDCL) & 14.,22.6,25.1,26.1, 292, 293, 29.5, 31.8, 38.9, 60.1, 67.7, 1024, 1693, 185.8,
195.4. IR (NaCl) 3442, 1645 cm™; Analysis Calculated for CysHzs04S: C, 59.9; H, 8.05; Found:

- C, 60.0; I—I, 8-0_9- .
|

Ry

54 o .
20 @& S-MethyLS-hexyl-z-oxo-thiophen-‘i-yloxy)-'acetic acid (54). To 51 (177 mg, 0.54 mmol)
and trifluoroacetic acid (TFA) (2.61 mL) following general procedure I was obiained 54 (144 mg,
98%) after flash chromatography (20% EtOAc/2% CHsCO;H/ Hexanes). "H NMR (300 MHz,
CDCL) 5 0.85 (t, J=6.8 Hz, 3 H), 1.24 (s, 7 H), 1.44-1.47 (m, 1 H), 1.68 (s, 3 H), 1.84-191 (m;
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Ohnck( O Ceneral Procedure T 9 February 2007
(-} (5- et hyl - 5- hexyl - 2- oxo-t hi 6phen- 4-yl oxy) - al kynyl -
“rethyl "glycinhate (57). "To a sol'ution of 54 °(42.4 ng,”" "
0.15 nmol) in CH3CN (0.86 nL) was added tris(2- -
0x0- 3- oxazol-i,nyl ) phosphi ne oxi de3 (91 ng, 0. 20 nmel),
met hyl gl yci'nate hydrochl oride (19.7 0.16 03

WOTRHYRY (43 L,-0:31 mmol) and the squt?SHmﬁﬂgmn"
allowed to stir at' room tenperature for 20 m nutes.
The mixture was poured into a solution of NHACLtsl/| N
HCO (10. . nm) and extracted withEt20 (3 x 16 nlL). The
combi ned organics were dried (MgSO4), filtered,

2 YRR AR SR B W%%#ﬁ&@%ﬁﬁ%g@%m

38.95603,88.7( 102.4) 1698, 835197 19631.H) .26 (m 7
F),1.49-1.55 (m 1 H),1.65 O(s 311),1.84-190 (m = -
211),.3.79 (s, 3 H, 4,41 JdwJ=5 Hz,1 H), 4.12 (d,
J=5 Hz, 1 H), 4.47 ( , 536 (s, | H, 6.76.
(bs,111). (t) xvH . .RhOWG [@¥HH 0 5B |
(f)-(5-nethyl -5- hexyl 2- oxd® t W ophen- 4-yl oxy) al kynyl

I in

- SRR, B Dons Wnpplod L5l noficiiy €80 b l(gilods

mmol nﬁjrlﬂ@r@vehmﬂ ITFAMI And) Mlomamal mcm 13vas ohtainediS§

(68%%"? o{ﬁ%%ﬁ?%ﬁéﬁﬁﬁ%ﬂ hd extr act%ﬂe\%}jt%%& 800

mmetom 3.6, 13H), 3.Thiddchwh.8 iapl 3 Hra A #D,54.39(5,€ H)y §.24(s, 1 H), 7.1

e SHSTE el bl Sl 4P 42 8, 60 hakS, Rl povs

1373\ 69.RU187.3pRs@819 ng, 86% . 'H NWVR (300 ML37, CDC13) 8
0.85 (t, J=6.7 Hz, 313),125 (s, 7 H),,1:48-152 (m 2
11),1.68 (s, 3 H, 2.08-2.10(m 2 H), 4.05 (s, 2 20
H, 4.56 (s, 2 H, 541ls(sA.d H. (L) H 6 0 (t) -

N{ 4Br omobut yl ) { 5rmet hy; cyl - 2- oxo-t hi ophen- 4-yl oxy
)-acetamide (59). To 54 {61 0.22 mmol ) and '
1-am nopr opanol hydrobrom de ¢50 g, 0.23 mmmol)

foll owi ng general. 38
(:E}N-Allyl-(S-methyl-s-octyl-z-oxo-th1ophen-4-yloxy)-acetalmde (41) To a cooled solution

(0°C) of 53 (64 mg, 0.21 mmol) in CH;Cl (1.1 mL) was added 1-{3-(Dimethylamino)propyl]-3- '
ethylcarbodiimide hydrochloride (EDC) (49 mg, 0.25 mmol), DMAP (3 mg, 0.02 mmol), and -
allyl amine (18 pL, 0.25 mmol) and the mixture was allowed to warm to room temperature and

.. stir for 12 hours. The solution was poured into a solution of 1 N HCVy(1:3) and extracted with

20 .

Et,0 (3 10 mL). The combined organics were dried (MgSO4), filtered and evaporated to give
cmde 56. Flash chromatography (50% EtOAc/Hexanes) gave pm’c 56 (50 mg, 66%). "H NMR
(3OOMHz., CDCl;) 0.86 (t, /=7 Hz, 3 H), 1.12-1.22 (s, 1 H), 124 (s, 10 H), 1.41-1.51 @1
H), 1.68 (s, 3 H), 1.82-1.87 (m, 2 H), 3.98 (app t, J= 6 Hz, 2H), 4.50 (s, 2 H); 5.20 (d, /= 10:
Hz, 1H), 5.22 (4, J=17.3Hz, 1 H), 5.35 (5, 1 H), 5.80-5.90 (ddd, J=6, 10, 17 Hz, 1 H), 6.19
(bs, 1 H); PCNMR (75 MHz, CDCL) 3 14.0,22.6, 25.3, 26.5, 29.2, 29.4, 29.5, 31.8, 39.1, 416,

- 59.3,70.3, 103.4, 117.2, 1332, 165.3, 183.9, 192.8. Analysis. Calculated. for CyztisNOsS: C,

63.7; H, 8.61; Found: C, 634; H, 8.67.

3
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9 February 2007 WD 2004/005277 PCT1US2003/ 0217 0Eebruary 2007
procedure J gave 59 (65 ng, 74% after flash

- chr ot ogr aphy (50% Et OAc/ Hexanes). 1H NVR™ (300 NMHz; = =i

CDC13) S 0.86 (t, J=6.9 Hz, 3 H),1.12 1.15 (m1
11),1.23-1.28 (s, 6 H,1A6-1.53 (m }-H),1.69 (s 3
H) , 182188(m 2 H, 2.14: (quint. J—
WIS 2 H), 3.54 (q, J = 63 Hz, 2 H) P@“&%’”i’%"&
H, 5.35 (s, IM6.45 (bs,1 H). O)H 5eu ()
N-al |yl - (5- phenyl - 5- et hyl - 2- oxo-t hi ophen- 4-yl oxy) - ace
tam de (60). To 55 (72 ng, 0.26 mmol) and allyl am ne

(21 1L 0.28 nmmol ) followi ng general Procedure J gave .= -

CDC13) S 1.73 (s, 3, 17 (s,. 2°H); 3.93 (m 2 H),
4.41 (a, 2 H), 5.227 (|n*czohqrm,&om(a1 H, 5.80 (m
| 10 H, 5.83 (a, 1 H), 75246(m 5 H) 13C NWR (75 Mz,
CDC13) 826.0,41.6,45.4, 59.7, 70.3

Genprad Pyocednre §. E-(5-an MW@P@MW&W&-&%&

60 (39 ng, 47 %) ‘after flash chromat ography
{gradi ent 10-50% Et OAckHekages) . H NMR (300 MHz,

- glycihle égl).ﬂ&oﬂluoﬁaysmﬂ@h% 0.8 ﬂﬁﬁﬁ‘nﬁ@ﬂﬁl\l {o‘hdnﬁz)m% tefs(2-

acl ester oct hi ophen-2- 15

oxo-grezazelmy)p hosnhlue axidel) &1@& @fZO m@b@ethﬂglmmeehmmnﬂﬂw 7

ma. §Fpippyind by (RSN ool B0 lloved v ikt o

'tempn.i'dtme\ﬁld 20 mivmtes.r Theonix@fe waspotued inkia somﬁoﬁﬂim@(k:y 1'N HC1 (10.

) i RS R 50 B FoapP e Bt Bipley e RSP R0, i,

evapotated wadichranadgaphyd (404509 FIOAexanesy megi et purecs7 (A% tog) soy)' 'H

o it e, s S5 T Pne g Py et 0 & TG Gl 1 g 65

G, 3@15tm::mﬂ(ny,wztm ﬂﬁ@, A8), .11 ¢4, U=)s. Hz] In'en), a0 rz‘ga,ms Hﬁ,qauy,w;

| ed él\/g filtered, evaporated and
(s, Zéﬂr ﬂ’s( V&t OAc/ Hexanes) to give pure 61
(111 ng, 91%. NVR (3 MHz, CDC13) S 0.85 (t, J=

6.9 Hz, 311), 1. 12 1.17%
H) , I42150(mle!'f)'-. (&311)182(d J=9
He, | H),1.85.(d, J=9 F, T "~PB (g, I=7 He, 2
H, 638 (s, | H; 13CNI\/R(7 MHz, CDC13) S 14.0, 14.0,
@-Emeh - Bexgh2-8xo-tdophen-A¥Iexy)- #5ypd glycingte (39).3R/7 (BDmg, 0.06 -

o e O S  Hl eH lirp 7 e
and ﬁﬁ@bﬁﬁ@l@s allyweitto stir fot 45gniB@ies. Elm!ﬂhb mﬂu:cﬁﬁasﬁ)ow 1@@@solution
of HC1 (10 mL, 1 N) and extracted with B;0'(3 x 10 mE). The combined organics were dricd
(MgS0y), filtered and evaporated to give crude 58. Flash chromatography (50%
EtOAC/2%CH;CO;H/Hexanes) gave pure 58 (19 mg, 86%). H NMR (300 MHz, CDCl5) 5 0.35
@, J=~6.7Hz, 3 H), 1.25 (s, 7 H), 1:48-1.52 (m,2H),1 68 (s, 3 H), 2.08-2. 10(m,2H),405 62
H),456(s,2H),541(s,1H) . )

(&) N-(4-Bromobutyl)-(Smethyl-5-hexyl-2-oxo-thiophen-4-yloxy)-acetamide (59). To 54 (61
mg, 0.22 mmol) and 1-aminopropanol hydrobromide (50 mg, 0.23 mmol) following general

M| 11),1.38 (t, J= 7 Hz, 3

P
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(CRA we 62 (t}4-Carbonic acid nethyl ester-

5= et hyl - 5-octyl=5"H thi opberf ‘done “(62) . "From 32 (7737

nmg, 0.30 nmol) and methyl. chloroformate (37 pl , 0.48
rmol) fol | ow,ng gener al procedure K.-was obtai ned-62 _

70 99 after flash chromatography
WPZW@@%/ Hexanes).rH NVR (300 5 Mz, . CDETHYSHBHZEY
(t, J= 7 Hz, 3 H,1.15-1.21(m.1 H,1.22 -
'(3,10'11),1.41-1. 51(m | H, 1.66 (s, 3 H, 1.81 (d,
J-9Hzl|—|)183(d J=9 117, 1H), 3.92 (s, 3 A,

6.39 (s, | H), 'C NWR (75 MHz, CDC13) 8 14.1, y .
pmc%%r gg%?bs% é@ém% w%?m%i 171%9 cﬁfgﬁﬁ%ﬁhyﬁgﬁﬁﬂt@&l&xm@ EHNMR

(300 MRS CDSBDS 0861 Jerh- Hz, A, §:42-4. 1B SR8 (5,6 B, 146-1.53

e e e
—6;&~Iﬂﬂil),34435(s,adi)y5_3ﬂs,HH)ﬁl4éﬂhehHB one (63). From 32

(51.5 ng, 0.21 nmmol) and allyl chloroformate (33 A
0.32 nunol) follow ng ge@iﬁ»@cedure K was '
obtained 63 (46.3 ng, 67 f\ash chromat ogr aphy.
(15% Et QAc/ Hexanes). rH NVRW 3 , CDC13) 8 0.85

(t, J= 7,.311), 116123(bs 0%3), T. 41-1.51(m 2 .

® %ﬁﬂﬁ(ﬁ%hﬁk&%eﬁ}bioﬁﬂ&@hﬂn-&}lo&ﬁ}ac&aﬁﬁde (60)/To &Wm m§,40.26

app dqg, J=103; 1,02 -
mmd) apd alfd pping (Z1 RL:Q@S MD@IOFEH% aegqtﬁlpffmb‘cﬁ ‘i‘h@%%‘i’i %)

syl AT 65 ok op il gy oy
1.737§) 31),8117.(8 21D (3. 93 (bB0Q m.mg@.mlm 6o, 21935724 (s IFH), RG0(my, 1
m, £800b1 0 8 Sl SENG lpeeby8
103.8, 197.1, 127.5212884130(2] 1334; 135060 p653)}1B3.4,39281 hyl - 5- oct yl -

H thi ophen-2-one (64). From 32 (40 ng, 0.17mmol) and

propionyl chloride (20 L, 0o22mvl) follow ng general
procedure K was obt ai nedz)6 23.1 ny,

gL,

General Procedure K. (£)-4- Carbonic acid ethyl ester-S-methyl—S—octyl—S-H— thiophen-2-
one (61). To a solution of 32 (95 mg, 0.39 mmo}) in THF (1.8 mL) cooled to —78 °C was added

. LiHMDS (0.58 mL, 0.58 mmol, 1 M in THF) and the solution was allowed to stir for 30 minutes

at—78 °C. Ethyl chloroformate (60 pL, 0.62 mmol) was then added and the mixture was
transfeired to an ice bath and then allowed to slowly warm to room temperature, After 1 hour at

' room temperature the mixture was poured into 2 solution of HCI (1 NYNH,C1 i (10 ml) and

extracted with B0 (3 x 10 mL). The combined organics were dried (MgSOy), filtered, -
evaporated and chromatographed (20% EtOAc/Hexanes) to give pure 61 (111 mg, 91%). H -
NMR (300 MHz, CDCl;) § 0.85 (£ J= 6.9 Hz, 3 H), 1.12-1.17 (m, 11 H), 1.38 (. /=7 Hz, 3 H),
1.42-1.50 (m, 1 H), 1.67 (s, 3 H), 1.82 (d, /= 9 Hz, 1 H), 1.85 (d, J=9Hz, 1 H), 433 (g, J=7
Hz, 2 H), 6.38 (s, 1 H); "CNMR (75 MHz, CDCL) § 14.0, 14.0, 22.6,25.2,25.8,29.1,29.2,
20.4,31.8, 38.4, 60.1, 66.0, 112.8, 150.2, 175.6, 193.9. IR (NaCI) 2928, 1782, 1690, 1625 e
Analysis Calculated for CysH60,S: C, 61.1; H, 8.33; Found: C, 61.5;H, 8.32.

39
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47% after flash chromatography (15%t OAc/ Hex@&nesbruary 2007
rH NVR (300 MHz, CDC13) S 0.85 (t, 40 9 February 2007 T
e 20041005277 PETH 152003/ 021700 3= ° TH7, 3. A
H,1.12-1.25 (m 13 H),1.42-1.49 (m 211), 1.64 (s, ‘
-310178184§vg1 21P,  2.57 (q, J= 7:5112; 2 H),~6.39
13C-NMR (75 MHz, CDC13) S 8.71,1
Wgsmfm%g 279; 291, 29.3, 29.5, 31.8 éy%gm%ﬁoﬁm
60. 4,113.8,169.1,177.0,179.9. IR (NaCl) 2928, 1787, 1688
1 cn11 Analy3|s Cal cul ated for Cl6H26(BS: C, 64.4; H,
8.78; Found: C, 64.3; H 8.89. i 5 es F1 (+)A
carboni c and et hyl -ester- 5-phenyl-5-nmethyl-5 H o
t| uophen-2-one (65). -From 22 (50 ng, 0.23mmol) and .
ethyl chlonformate (35 pd, .36 mmol) follow ng '

general procedure K wa %H '1? gied 65 (67 ny, '
88%) . HNNR (300 MHz, : BAGL( T, J— 4 Hz, 3 H )
1.69 (s, 3 , 3.15 s, , -4.36 (q, J= 7 Hz, 213

e Ebubeg agm%ﬁ ter-Fanh »&ﬁw%“ﬁ g@z%'fef% @it
mg, d—?{ymﬂlolz i) xgetﬂ}a th&'ofo@ﬁaté (Slf}ﬁ., 0.48 Bbnol), falR¥iri}, generslfpkocBiure K.
was oained 69 (B A4 @sst;ﬂeﬁwqm@omn (O QAp/pxages)y HNMR (300

3
s, AP0 7145 11221 e 157y 1

1.66 s, BED,ief| (), JariFia s H 1. n@mw.ﬂzju B3R 3 H i AD; ¢ el
o 3R ERe Rl B S B T HE RN I B apde L B qr2s,
150, MV@5.5,104.11 TR (NaC) 6380 0626, £250; 154@cmii Aealﬁmr@ldu;anedgor : |

T e A P S

nm.) at-78 C was. added qéetfldehyde (54 L, 0.97 mmuol)

and this sotution was I1j -g to stir for 5 mn at 78
C. Then; - (CHa

5- nethyl 5-octyl - 4- trlnEFﬁxgsrqgﬁ&loxy 5- Ht bi open- 2
20 one dissolved in CH2C12 cunugated Q§15

(immm%mbméwm%ﬁemgﬁﬁ %opaen-%mwg@ -V TSR

e 53 ol el et e

obtaingE6h49.3 anpel6 BAX afteanfiashi chwpmatopphy|(15% BIOAHEAmes @MI%(SOO
vEg (R SD AT £ 7P IR IE 0 s, TR YART au F T 6, 906 L1
1.87{amp Hy 474 fapp @t, & 6 BszgaﬂhrscB'Ie{ipp(@Aﬁr@B 1908t} H).Ce)arp Pl
ag, JEL IR 003001 1615:00.6.0 (o, 1 1), 6.39 (5, 1 H); PCNMR (75 MHz, CDCl) 14.0, {Ff’
22.6,25.2,25.8, 29.1, 29.2, 29.4, 31.8,38.4, 60.1, 70.2', 112.9, 120.6, 130.23, 150.0, 175.5, SRR
1937, 1R (NaGD) 2927, 1782, 1691, 1606 cm™. Analysis Caloulated for C17H2s048: C, 62.5;H,

8.03; Found: C, 62.6; H, 8.07.
(t)\ﬁ
- {Chk cji~

(#)4-Propionyl- S-methyl-5-octyl-5 H- thiophen-2-one (64). From 32 (40 mg; 0.1 7mmof) and
propiony! chloride (20 uL,, 0.22mmol) following general procedure K was obtained 64 (23.1 mg,
47%) after flash chromatography (25% EtOAc/ Hexanes). "HNMR (300 MHz, CDCls) 3 0.85 (1,

-
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25 CDC13) S 0.86 (t, J= 6.9 Hz, 3 H),1.05-1. 08 qigbrhary 2007

H,1.24 (bs,11 H, 1.49 (d, J= 6.5 H, 3 H fly419 .

February 2007° WO 2004005277 PCTI'U52003/ 021700
rotamer )1.55 (d, J= 5.2 Hz, 3 Hrotaner ),1.62 (s

311),1.78-1.82 (m 2 H), 4.68(q J=.6.5 Hz,1 H, -
r ot aner

5.04 (q, J= 5.2 Hz,1 H, rotane
WMZW@'&P)&!ul ated for Cl6H2s03SNa - (wcm+kérl3'§%‘%
obsd. 323.1660. 5 (67) mH NMR (300 MHz, CDC13) 8 O. 85
(t, J 6.9 Hz, 3 M 1.24 (bs,12 1-1), 1.47 (d, J = 6.6
Hz, 3 H, rotaner),1.54 (d, J:54Hz 3 H,
rotamer), 159 (s, 311),1.76-1.82 (m 2 , 4.65 (q, J =-*~

iy (oo, M P P

@? M(Qﬂmi’@cmmmbmmm;mn,zzﬁ 25.1,25.9,

273,@9;%3%%@@32 s S AoB B b, P s T otaen 2028, 1787, 1688

c(ﬂl&at%%or @I;HQ;O% ve%mﬁmm&d( 65864.3; H)349.
hm)I - di met hyl am nopyri di pe (DMAP). (19 ng, 0.15
mml) and acetic anhydr ifle 43 L, 0.47 mmol). The
solution stored at 0O

warm and stir at room efor 15 2-14 h or
until TLC i ndicated corrpl etéson of the reaction. The

PSR R A R b
mg, DRIBRIF EndWiyEchl26itiRiafed5 pily0.36dndpEing gm:bmlaprecbdm&was
b eva@porat ed tS{oﬁﬁf@i %‘;‘#JL%IG’G&;C}S@%@E %%ﬁpﬁ%@ﬂm
3157(§° }?m(w% ﬁQ,Qﬁ%FBB?,@DEﬁ? 18-787 G S¥ELf 13C (5 NRz,
CIDng)H) 1412555 4:g1 g,%%g;_q@z 155 1758 kR 1@9%11?@*,&@ 1585@1'%21 ik,

13.9,22.6, 23.8,25.1, 263, 29.1,29.2, 29.5, 31.7,39A
59.7, 109.7,190.5, 1955, 204.9. HRI\/B(EI) mz

cal cul ated for Cl5H24 (M) 2 41 obsd.
284.1414. p O tz> CR9y™ P
: HCHC Gy, O HCICY Ty Tom

66 : &7

4- Hydroxy—3—(l-hydroxyethy])—S—methyl—S-octyl—S H-thiephen-2-one, (66, 67) To 32 (247 :

mg, 1.02 mmol) dissolved in hexanes was added triethylamine (023 mL, 1.68 mmol) and
trimethylsilylchloride (0.21 mL, 1.64 mmol) and the solution was allowed to stir at room
tempe.ramre for 4 h. The mixture was ﬁltered over celite and evaporated to provide 5-methyl-5-
oct)dA-mmemyls:lanyloxy-S—H thiopen-2-one. To a solution of TiCl, (0.7 mL, 0.7 mmol) in
CHZCI;, (1.95 mL) at—78 °C was added acetaldehyde (54 pL, 0.97 mxpol) and this sohrtu.m was
allowed to stir for 5 min at _78°C. Then, &methyl»S-octy]-d—ﬁimethylsﬂanyloxyd~H~ﬁ1iope§r-2-
one dissolved in CH,Cl; (0.4 mL) was cannulated nto TiCls/acetaldehyde solution giving a
bright orange color. This mixture was allowed to warm and stir for 20 min at 0 °C. ‘The mixture
was poured info NH;Cliay (15 mL) and extracted with CH,Ch (3 x 15mL). The organics were

' combined, dried (MgSOy), filtered and evaporated. Flash chromatography (10%
‘EtOAc/Hexanes) provided pure 66 (34 mg) and 67 (24 mg) (50%). (66) H NMR (300 MHz,

CDCL) 50.86 (t, J= 6.9 Hz, 3 H), 1.05-1.08 (m, 1 H), 1.24 (bs, 11 ), 1.49 (4, /=65 Hz, 3H,
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tmr COH 9 February 2007

4- Hydr oxy- 5- et hyl - 5- octyl - 3 (2,2,2-trifluoro- aIIrynyI
-)+5 Hthiophen-2-one. (69). To-32 (90 "25 nhy, 037 @

mrol ), trifluoroacetic anhydride (114 p.L, 0.81 mmol),

di met hyl am nopyri dine 42 9 February 2007 MO ~

2004/ 005277 PCT/ US2003/ 021700 (DwVAP) (18 .?]:15
Wﬂﬁ‘tﬂ"?“é’ﬂdNEts (10811 , 0.77 mmol) fol | ow %"’é%“ﬁ 2100

Procedure L was obtained 69 (107 ng, 86% after flash

chr omat ogr aphy (409&bxliC»bTHF/Z@@cC}VEtCﬁc). 1H NWR,

(300 MHz, NbOD) d 0. 85 (t J 6.9 Hz, 3 H),1.09 (n11

, 1. 21(bs 11 , 138 (s, ,1.51-1". 60 ee T

i *?Lﬂ@éﬁ?&é %ﬁﬁ%%ﬂ%&%’% g Sophtgs

Hz, 11, réfamer), 5.04 (g, J= 5.2 Hz, 1 H, rotamer). HRMS (ES) m/z calculated for . -

e BT R 7 O L e

0.37 mmol ), nethyl chlorofornate (63 pl, 0.81 mmol),

A B ek 4 o BT

3 H,x%m?eﬁ)de(d,-r w33 H}.?ﬁﬁ' fb%e?)ol.ﬁﬁé 3111) 158-%82?&,/21}1?%963%9&

recovered Starting nat erla
6.3 it D484y ¥ 09D, HIRMS (58 e ctoiaod o G, a0,

,ﬁg}m O%I'HF/ 20AcOH/ Et OAC).'H NWR (300 -
o ké%%;@g/ ﬁgﬁﬁék 6.9 Hz, 3 H) 1.20 (bs, 12 '
., 1.35 (s, 3 H,135 (m1 H), 1.71-1.75 (m | H), .
359(s3|—|) '3C NMWR (75 ,
McQOD) 513. 3, 21. 8, 24. 4, 27. ®, ' 28.6, 29.0,
30.2,31.0,50.4,58-3,1 $9187.7, 196.7. HR\B
(EH) mz calculated for 1%€C™H 04S+ (M 300. 1389
~obsd. .300.1375. -C 7, H |sepropyl-carbanm e acid

G T, P S5 R . T

32 (M egn 033 mwa) imGHC, tlrﬁ L) uy 0 A0rvasaddABNE: L(SBQLL',% 0. 42rmnio)), and

oAU 5 B R, s R e,

The solutlon stirred at 0 °C for 15 min then was allowed to wamm :md stir at room temperature for

_ 2-14h or until TLC indicated completion of the reaction. The nuxtm‘e ‘was pomed into
A NI-LCl(sat)IHCl (1N (3 1, 8 mL)and extracted with CH;CI: (3 x10 mL). The orgamcs were

combined, dried (MgSOy), ﬁltered and evapomtecl to giver crude 68, Flash chromatography N
30%EtOAc/2%AcOH/Hex (rf =0 44) gave pure 63 (83 mg, 78%). H NIWR (300 MHz, CDCI;)

5084(m,3H), 1.2 (bs, 10 H), 1.48 (m, 2 H), 1.65 (5, 3 ), 1.77-1 92 (m, 2 H), 2.55 (5, 3 H).

13CNN.[R(751\mz,CDCl3)6139 22.6,23.8,25.1,26.3, 29.1,29.2, 29.5, 31.7,39.4, 597
109.7,190.5, 195.5, 2049 HRMS (EI) m/z calculated for c,a,,,o;s*m‘)zs:; 1441 obsd.
284, 1414. '

4-Hydroxy-5-methyl-5-octy}-3-(2,2,2-iriftuoro-alkynyl)-5 H-thiophen-2-one. (69). To 32 (90
mg, 0.37 mmol), triflucroacetic anhydride (114 pE, 0.81 mmol), dimethylaminopyridine
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tenperature for 4 h. The m xture was filtered 0% Bebruary 2007
celite and evaporated to prow de 5-nmethyl -
“roctyl =45t met hyl si Fanyl-oxy-'5. 'Kt hi'open- 2- one “WhitehT
was redissolved in CH2C12 (0.4 nlL). To this mxture
was added |sqpropyl i socyanate (19.2 i, 0.19 mmuot)
and the solution was allowed to stiT
“f%‘?fi’é"i"’&f’ure for 2 hours. NH4Cl(sat) (5 nﬁf?’&g@”g’aﬁg"d
and the mxture was -, 25 extracted with CH2Cl 2 (3 x
10 m.). The organi cs were conbined, dried (M3SH),
filtered and 43 6 9 February 2007 WD 2004/005277 .
PCT/ US2003/ 021700. evaporated to give crude 71. Flash -~ ~

Mg B i Nl P8t ot ARy é@%ﬂ{fw%ﬁ%%& was

obtditied 63 (14y m, 86%) afi@ fahchibmbtographiy (48V:Kex/ 10% THF/2%ACGHIEIOAC).

e b it pgeloty sy pofi SR el il ot (s s

H), 1L51-9,60 (n,4, FD21.65- D21 (o, 2 ). HRMS (1) ﬁ&cﬂca&e&form:ﬁ@}s* Y )
0,60.2,111.6,149. 7, 176.2,194.5." 72

.338 %e? ?‘g&éé}édure M

(t}(5-Methyl -5-octyl -3roxo-¢hi phen4-y| oxy)-acetic-aci
d-N -(2- furore)- hydrazi@e . To a cool ed sol ution
(0 O of 53 (100 ny, of ~in CHClz (1.61 10
n.) was- added
1-[ 3- (di et hyl am no) propyl j©3- et hyl carbodi i m de :
#Hmtﬁs-hieﬂfyl-ﬂ-ﬁctﬂmm mmﬁ;:ﬂ&am#ﬂoxyﬂ%ﬁ bm§) ST
(mo and 2-fhroie qudram de nmg, 0.43 nmol ).
(7°)T'ﬁ?§2 J qﬁ’é“%@ it clylor 1@%53!@@ ﬁﬂ#ﬂ’ﬂ@b t hen was

dmah}msq,th@mﬁmmg 811k SR A Mg éﬁm.l, 077 mudd foildwing

The sol ution was poured 1nto 1(10° ', sat

ﬂn@iﬂff&@ﬂ@alam wt@qﬂéﬁﬁﬁﬁ(m, §9"4,c79%rha;ed on hrsoveserbitanting material)

. a#moﬁm%(gﬁaérude @6%%‘{%?’2&%%’% omat OW %W%ﬁ)a%

MeObad 686 (b= 6.2 HeB1H)x .20 68942 H), H35ER H) 0G5 izl

’?ﬁgﬁ 15 130,550 3 07 CNRg by ¥ Mebba 193,210 244,290,285,

© 28.6{28.0,20.231.045064 58 3, 12426, H58.1,3.8%.2, 96,7 HRMF, (FB 107 calcdhted for

clsfg,ﬁs%gs@,dﬁ@ab@a@ﬁﬁ (a e P e mt

, 13CNVR (100 MHz, CDC13) S 14.0,22.6, 25.3, 26.0,
292 29.3, 29.5, 317 3848, 59.7, 69.1,103.0,112.3,"
116. 5, 145. 1, 145.4, 20% 164.2,184.8,193.9. 44

7 H}'—< : &

Isopropy}-carbamic acid 2-methyl-2-octy]—5—oxo—2,5—dihydro-thmphen—3-yl ester (71) To 32

(46 mg, 0.19 mmol) dissolved in hexan&s was added tnetbylamme (43 pL, 0.31 mmol) and
trimethylsilylchloride (36 uL, 0.29 mmol) and the solution was allowed to stir at room
temperature for 4 h. The mixture was filtered over celite and evaporated to provide 5-methyl-5-
octyl-4-trimethylsilanyloxy-5-H-thiopen-2-one which was redissolved in CH2C12 (0.4 mL). To
this mixture was added isopropyl isocyanate (19.2 niL, 0.19 mmnol) and the solution was allowed
o stir at room temperature for 2 hours. NHACI(sat) (5 mL) was added and the mixture was

_extracted with CH;Ch, (3 x 10 ml). The organics were combined, dried (MgSOy), filtered and
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(3) c~=YH O 73

«(F}(5-Methyl- 5--ocf'-y{'- =2-0a0- t hi ophen-4-yt oay}acet i~cwagei =i ot

d- N -acetyl hydrazide (73).-To 53 } (100 ng, 0.33 nmol)
‘and acetic hydrazide (26.8 ng, 0.36 mmul) foll ow Rg
CGeneral Procedure M{ was obtained 73 (70.4 600@0
WO ash chr omat ogr aphy (2% AcOH Et OAC‘S"T"“EPW 700

(400 = " 5 MHz, CDC13) S 0.85 (t, J=17.2 Hz, 3 F1),

1.23 (m1111),1.48-1.52 (m 111),1.67 (s, 3 H), 1. 84-

1.86 (m 2 H, 2.07 (s, 3 H, 4.64 (s, 2 H, 5.42 (s,
111). 13C NWR (100 MHz, CDC 3) 614.1, 20.6;22.6, 252, .. -

- 26.0, 292, 29.3,.29.5, 31.8, 38.8 .59.8 68.9,102.9, _
- evappgiiedito gigg tryde; 1 Fipsh ghromatography{(@0%HtRAe/ 2% AgQH/Heganes) gave pure

 (dovVaEvm M ?C]%QI ' | ) -§ :
n (?%Ei(ﬁ?g%cm or 39%351‘21 S 2'23?52%72%4?&%% A YD
145, 1 BDIF3 3D, BAGIL2S G 20005 B8 ErBE ok Bz 546 (&, /=7 Biz, 1 H), 633

ngﬂh@'@&ﬂé{:ﬁ%ﬁ £ ol L& 58 |

& 1B?)gcg ureUI@I was o t%:gﬁgg?%ﬁ%ﬁ%izég’%s%wg’r P%%QI.S,

38.% M.01682001 &p1P.7, ST 194.5t OAc/ Hex) . ' H NMR (300 MHz,
CDC13) 8 0.86 (t, J= 6'Hz, 311),1.24 (m 1111),
1.46-1.54 (m 1 H, 1.71 (s; 313),1.82-1.90 (m 2 H),
4.57 (s, 2 H, 5.39 (s,1M1), 635 15 (d, J= 8.8 H7,2
H, 7.18 (d, J= 8.8 H# 7.38 (s, 111), 8.09 (s,
111); 13C NUR (100 y\igoy 4.1, 22.6, 25.3,
26.1, 292, 29.3, 29.5, 33 E3disl $9.7, 69.7, 103.2,
114.7, 126.4, - 145 .8,129.2,465.9,1843,193.5. IR
(NaCi) 2957, 1695, 1658,1609 cm 1. 45 9 February 2007

Gegﬁ?gm#(ﬂ 23" 74 ?:l:)—@@l&iw&@h en-4-yloXy)-dtbtic-foid-N'-©2-
furoic)-hydrazide (72). To  cooled solution (0 °C) of 53 (100 mg, 0.33 mmol) in CH,Cly (1.61

mL) was added 15-[3-(dimethylamiﬁd)_propyl]ﬂ—éthﬂcarbodii:nislé hydrochléride (EDC) (128 me,
0.43 mmol), DMAP (6.0 mg, 0.05 mmol), and 2-furoic W® (54 mg, 0.43 mmol). This
mixture stirred at 0 °C for 30 I‘nlinuto.@s,‘then was allowed to warm to room temperature and stir
for 12 h. ‘The solution was poured into NH,C1 (10 ml, saf) and extracted wifh. CHyCL (3 x 10
ml). The combined organi;:s wc;,_re dried (Na;S0Oy), filtered and evaporated to giv§ crude 72.
Flash chromatography (10% EtOAc/Hex) gave pure 72 (91 mg, 68%). "H NMR (400 Mz,
CDCl;) 5 0.84 (t, J= 6.6 Hz, 3 H), 1.21 (m, 11 H), 1.43-1.47 (m, 1 H), 1.66 (5, 3 H), 1.81-1.85
(w, 2H),4.64 (5, 2 H), 5.42 (5, 1 H), 5.47 (dd,J=1.6,3.6Hz, 1 H) 716(d,J=4 Hz, 1 H),
745 (m, 1 H), 9.32 (d, J=4Hz, 1 H),9.44 (d, J=4Hz,1 H) ‘?'cm\m (106 MHz, CDCl) &
14.0,22.6, 25.3, 26.0, 29.2, 29.3,29.5, 31.7, 38.8, 59.7, 69;1, 103.0, 112.3, 116.5, 145.1, 145.4,

156.4, 164.2, 184.8, 193.9.
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(f}N-ATyl-N-net hyl - (5- Met hyl - 5- oct yl - 2- oxo- t hi Dpéteaarg 2007

-ylory}acetamde (75).To 53 (83 ngy, 0.28 mmol) and N. =~

“met hyl, N al'l'yal m'ne (29 L, 0.30 nmmol) ‘follow ng

Gener al Procedure M was obtained 75 (51 ng, 52%
after flash.chromatography (40% Et OAc/ Hex). 1H NMR -
(300 5 MHz, CDCI3) S 0.83 (t, J= 6.9 Hz, .3 1..-22
WORPMORST 10 43-1.47 (m 1 H), 1.67 (s, 3 H) PETE5030z1700
1.86 (m 2 H), rotanmer 1: 2.91 (s, 3 H), rotamer 2:
2.95 (s, 3 H); rotanmer 1: 3.84 (d, J= 4.8 Hz, 2 H),
rotamer 2: 3.98 (d, J= 6 Hz, 2 H), rotanmer 1. 4.62 (s,
2 H, rotaner 2: 4.65 (s, 2 H, 5.12- 5.28 (m 2 73), ..« ~.
rotamer 1: 5.18 (s, 1 H), rotanmer 2: 5.25 (s, 1 H),
5.65-5.81 (m1 H; SqﬂN y(100 MHz, CDCI-3)- 8 14.0,
22.5,-25.1, 26.2, 29. 73, w984, 31.7, 33:4
(rotamer 2: 33.9), S’@‘“@'Ml tgﬁ\cﬂgotamer 2. 51.0),
59.7, 69.0 (rotaner2: 69.3), 9102.3 117_4(rotamsr 2:
118.2), 131.6 (rotaner 2: 131 .8),.164.5 (rotanmer 2:

(:I:)-%‘gbd'dg liyl-&- tyéz o anﬁen—%—yloxy%—acet?c—acld% flacetl; egaz:de rr(%) To 53

ot 555 s s Kb 5 S e M
wasSHitR 2 O o GO0 o M hiaeiopoiy AL AcFGRy CHR @00

' 515%EtOAC/Hex) ‘'H NVR: (300 M4z, CDCl3) S 0.86 (t,

o) 39:85 €8, 4= 7.2 Bz ), A3 fon, 1H), ARak 52y I(Hmcr/@gsn),m
s, 373),1:79-1.86 (m 2 H),_.4.98 (s, 2 H),
18(5(1139‘- 2979).311?.48&4&,2121)(5:\‘%2(51&)}, *CEMBMR00 M, KEEK) § 14.1,
CDC13) 8 14.1,22.6,250 , 26.4, 29.1, 29.3; 29.4,
20.22.6,25232@0, 289, 29,3, 295,031 .8]11BR, 39.8, 529, 12.9]1 A3.13 168108349, 194.2.
134.3, 185.8, 194.1. IR (NaCl) 20 2928, 1681, 1610
cm,. .46 9 February 2007 WD 2004/ 005277
PCT/ US2003/ 021700 - Ref er ence_s: 1. Stdjtveen, B.;

Kel l ogg, R M Tetrahedro 1987 43 5039-5054. 5 2.

" .Sasald, H; Qshi, H®] okt suura, 1; Ando

K.; Sawada, M J. ' , 3. Kunieda, T.;
Nﬁi obe,

Nagamat su, T.; Hi guch-i, M Tetrahedron
Lett. 1988, 29, 2203-2206. 10 BI OLOd CAL AND '
Bl OCHEM CAL METHODS Purification of FASfrom ZR-75-1 .

' (*)'&MYE"MZ-MBN!@e‘i—b'bxy)-acetlc-acld-N'-(4-ch]oro—phenyl)—hydramde

{74) To 53 (100 mg, 0.33 ramol) and 4-chlorophenylhydrazine hydrochloride (76.8 mg, 0.43
mmol) following General Procedure M was optgined 74 (74 mg, 53%) afler ﬂagh'
chromatography (50% EtOA«/Hex). 'H NMR (300 MEEz, CDCls) § 0.86 (&, J= 6 Hz, 3 H), 1.24
(in, 11 H), 1.46-1.54 (m, L H), 1.71 (5, 3 H), 1.82-1.90 (m; 2H), 457 (s, 2 H), 5.39 (5, 1 H), 6.75
(d,J=88¥Hz 2H),7.18 (4, /= 8.8 Hz, 2 H), 738 (5, 1 H), 8.09 (5, 1 H); °C NMR (100 Miiz,
CDCL) § 14.1, 22.6, 253, 26,1, 29.2, 29.3, 29.5, 31.8, 38.8, 59.7, 69.7, 103.2, 1147, -126.4,

145.8, 1292, 165.9, 184.3,193.5. TR (NaCl) 2957, 1695, 1658, 1609 cm™.
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Human FAS was purified fromcul tured ZR 75-1 hudvebruary 2007

breast cancer cells obtained fromthe Anerican Type

- Qulture Collection. The procedure,.-adapted from Linn- s -

et al., 1981, and Kuhajda et al., 1994, utilizes
hypot oni c Iysig, successive polyethyl eneglycol (PEG)
15 precipitations, and ani on exchange chrormto [ X
WORHHIRTIce| | s are cultured at 37 Cwith 3’?437"
RPM culture mediumw th 10% fetal bovi ne serum
penicillin and streptomycin. Ten T150 fl asks of
confluent cells are lysed with 15 nl |ysis. buffer (20
mM Tris- HCl, pH 7.5,1 nM EDTA, 0.1 mM
phenyl met hanesul fonyl flugyide (PVSF), 0.1% I gepal
CA-. 630) and dounce nmi zed on ice for 20
strokes. The Iysate+" rlf Ged in JA-20 rotor 20
(Beckman) at 20, 000 %Pﬁg'mar tes at 4 C and the
supernatant is brought to 42 W|th lysis buffer.

e BOANAfefl BHRE i o 'b‘{ ffe@sﬁ%ﬁ&%ﬁ a@m 5 @
mzw&}?% ‘ﬁqaq%éq ST g Ring o b iqeﬁn%ﬁ&‘i‘ Progedore M

15, 000 . rpm for 30 minutes at 4°C._Solid PEG 800 -
e, HReL 5031 1. P e areBe DY ROAGIHeD). T NMAR (300

concentratlon of: 15% After the rocki n_;] and -«

MHg. RGO R (v 6- 2 He.3dBal- 2219 13D, bfol47 (m,HdpbbT @13 H} 1.82-
resuspended overnight at 4 Cin 10 m ofBuffer A (20

IB&MRéimmequ 2.91. (8,3 DAfotaner@: 295 (5\3 H), | rotaset bra. 84 (dp/=4.8 H,
protein solution is applied to a Mono Q 5/5 ani on

2 Hp otaerge 3.98 6, Jrm6 HepR R\relemen)l: 4T02(s, 3T Lnviamies 2WASHiE2 H), 5.12-
for 15 mnutes with:-buffer A at 1 m/mnute, and 47 9

5.28gbR WuTgtagGOR: 5.VEXS2DENFG86AZT FASTE,USPOOS5-5Z1 7801 HpHENMR

material is eluted with a Iinear 60-m gradi ent over
(1005MHz CRESS 14.0,122M, REN, 26PAD. (103, 224,31 7033.4 Gpiamad 1:33.9), 38.8,
elutes at 0.25 MKCl in three 0.5 m fractions -
50.2 (b 2} e61.Q)3 5T 69-01GERER: BAGE 102.8/11100GBaGEE2: Gifa@.), 1316
stain (Bio-Rad). FAS protein concentration is
(rotaiet 2xr 16118301 64.5i(0Gmet el (AOY1BSS (16taiRet S 1B5B),dDR4ASSay
Reagent (Pierce) according to manufacturer's
specifications 5 using.BSA as a standard. This
procedure results in. substantially pure preparations
of FAS (>95% as judged by §Coomassi e-stained gels.-
Measur ement of FASEnzymat gAyt# vi t y andDet er mi-nahon of
thel Cse of the ConpoupgigeFASae&livity is neasured by
noni toring the mal onyl - CoA(Efepent oxi dation of = 10
NADPH spect rophot onetrical lsy at ODD in 96-wel| plates

contains 2 pg purified FAS, 100 mM K2BPO4, pH 6.5,1 nmM

‘and bigngyl ibombide (¥7ahL, (0S5} igummdl) fo]]owmg General Procedure H, was obtained 76 (49

mg, 75%) after flash chromatography (15% FtOAc/Hex). "HNMR (300 MHz, CDCl) 5 0.86 (¢,
J=6.9Hz, 3 H), 1.24 (m, 11 H), 1.41-1.48 (m, 1 H), 1.66 (s, 3 H), 1:79-1.86 (m, 2 H), 4.98 (s, 2
H), 5.39 (s, 1 H), 7.31-7.42 (m, 5 H); ®C NMR (100 MHz, CDCL) 5 14.1, 22.6, 25.0, 264, 29.1,
29.3, 29.4, 31.8, 38.8, 59.7, 74.0, 102.2, 127.6, 128.3, 128.8, 134.3, 185.8, 194.1. IR (NaCl)

2928, 1681, 1610 cm,,.

.46 -

'(iHEWO&SMﬁhyMMMthmmw ‘Tlead%h (50eing, 0.21 mmol)

*

o




10

15

20

and 187.5 pMfl-NADPH (Sigma). Stock sol uti ons 9 February 2007
ofinhibitors are prepared in DMSO at 2,1, and 0.5

g/ M resultitng.in final ¢oncentrations of 20, 10, "and™5"

pg/mM when-l pl of stock is added per well. For each
experinment,-gerulenin (Sigma) is run-as a positive
control along with 15 DMSO control s, “i nhjbj d
WOPRHRS2Tho FAS enzyme) all in duplicate.Pghgﬁgé@Q@Bjs
performed on a Mol ecul ar Devi ces SpectraMax Pl us
Spectrophotoneter. The pl ate containing FAS, buffers,
inhibitors, and controls are placed in the
spect r ophot onet er heated to 37C. Using the kinetic
protocol, the wells are blanked on duplicate wells
. containing 100 | of 100 mM K2HPO4, pH 6.5 and the
Refepdnaéss 1S read at OD340 at 10 sec 20 intervals for-5
mnutes to measure any mal onyl - CoA i ndependent
108 tetvel) B.; ®leldiolPRl MITeeranddrdd 987543 5089:6064.f rom t he -
25 ASvsaki, ORI Fe ! Bayadhid,; Nﬁls@%h &ado K§ SavadhIMIA Mdibiotics 1982, ¢
3C OGN, "N AnAAR, T.; WRubhi, By Whirobe N Yetrhodok Deks. g8, M,
f ipabosggncent rati on per wel 1) are added to each well
except to the blanks. The plate is read again as
above with the kinetic protocol to nmeasure the mal onyl

moﬂ&(ﬂcﬁgwnyo%%cmﬁﬁpﬁb%szw PCTI 1152003/ 021100
ependen oxi datton. The difference between

Puri s d d
Pun%i%if)ﬁg_ﬁé%s yP?'tc':o %gt—_?bﬁﬂﬂﬂbtpﬁyebm%er%n ent an

ependent NADPH o ation is the

Spec i uliARARGHs bited B AHSEZY S 1 ARGl callr LG |

- FAS preparation, hon-malonyl. CoA dependent NADPH
T €. : r
oblE A6 0 Ao Top PR Ll The R S ik gl
tont el of 204 ol hpBlonfs AL Bl Bty 2EG)

precibfifiiond bld ankohdchafee ol Brapt SR &ROLL BAMAR o1 37 °C wrih 5%

rnterval he cdhcentra conpound yi el .di ng
€O RN A pl i 1o e o e B GG
* Conput AFT CHOTMEEE oty S8 e S 18 HF B PLdohr vi-
B o S P Bl Rty T A T T Sl

630)%@!1&&%%1%%%%%@%3 30/stebR&, Thy BEAL is Wb %egﬁéﬁ@%o rotor

measure c t not cytotoxicity. i s assay
_ o i, Yo 3 | -
ecfa AP0 ol 62l 3SR R ol 4 B HIE ) 2

lysis buffer. A solution of 50% PEG 8000 in lysis buffer is added slowly to the supematantio a

 final concentration of 7.5%. After rocking for 60 minutes at 4 °C, the solution is centrifoged in

JA:220 rotor (Beckman) at 15,000 rpm for 30 minutes at 4 °C. Solid PEG 8000 is then added to

the supernatant to a final concentration of 15%. Afier the rocking and centrifugation is repeated
as above, the pellet is resuspended overnight at 4 °C in 10 ml of Buffer A (20 mM K;HPO,, pH |
7.4). After 0.45 pM filtration, the prbtein soketion is applied to a Mono Q 5/5 anion exchange

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

47
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measur enent of OD490 on a spectrophotoneter. TheF&day 2007
corresponds to cell growth per unit tinme neasured.

- Gell.s are-treated w th -the conmpounds: of “i Nterest: or: = ol

vehicle controls and 1C50 for each-conpound is
conput ed. To .neasure the cytotoxicity. of specific-
conpounds. agai nst cancer cells, 5 x 104 20 MCF-7
WRAVWHMISE cast cancer cel|ls, obtained fromRAFESAHRANEY
Type Culture Col|ection are plated per well in 24
well -plates inDM M nediumw th 10% fetal bovine
serum Penicillin, and streptomycin. Foll ow ng

overni ght culture at 37C and 5% CQ2. the conpounds to .. - .

oD 4 o i3 B o ol B 81 B KT 83 by
270 e e s AP TRS3 BETA AE  8 os.

PAGRAIEHAHTOOMB AR olob i it
e BB PR k) o s

. stajned wit 5 nm of Crystal Viglet stain 5 (Q.5%n
' “m‘&g% At Progedyr tsin, lfséqnhilgr Pﬁ'ferﬂi?f@?,‘m’aéﬂff ' -

ied, and then . solubilized with. 0.5

_ are.rinsed, air dr . _
(wsl%)“ﬁﬁ%eggﬂpﬂﬂ?‘%?@&é@?@ﬁlﬁ-ate wi th shaking for 2 hours.

Followi ng transfer of 100 1 fromeach well to a
96-wel |l plate, plates are read at OD40 on a Mol ecul-ar
Devi ces Spectralax Phis Spectrophotoneter Average :
Meagmeragys o F 48 Engmatie defiity aml Dererminsso pithe Csusf s Siommenneds
(Mol ecul ar Devices) -and | C5o val ues_are deterni ned by
| i near FASgriaatyivneasyred Yrsmenitosng e mplopyl God\ dependentoxigaiiom of
gGraph Pad Software, . San D eﬁozaieg X77,.C datwdcUy Assa
N seirpphgtoragirically at QR in 26twsH plates €Dl & el and irslanidngyt o HES).
[51Cr] release_cytotoxicit ass_z;%(.ﬁ XTT is a .
aclyvesllcgataing 2 g BuRASHFAS! 1005 MEGEEOA PS5 | mhithiaWreiigldSigma),
onl yby netabolically active, 15 viable cells. The .
ad TG0 POTARRIKSTENS). Hedcwiniensnfauitiloptoot rasead s BMSP 43, 1,
. OD490-0D650 0 To neasure the cytotoxicity of specific -
and Q3 mglond meulting;in fingt concentrationg efi 20510, andS piel wism /nlledisteck is
breast cancer cells, obtained fromthe Anerican Type
addedperovgle Forsastoexppripent ceralepinfBigna)isunge b positivegentyobalbng with
_plates in DVEM nediumwi th 10% fetal bovi'ne serum
DM{Q\eonirelp, inhibitors, and blanks (no FAS enzyme) all in duplicate. :

. The assay is performed ona Molecular Devices SpectraMax Plus

. Spectrophotometer. The plate containing FAS, buffers, inhibitots, and controls are placed in the

spectrophotometer heated to 37°C. Using the kiretic protocol, the wells are blanked on duplicate

wells containing 100 pl of 100 mM E;HPOQ,, pH 6.5 and the plate is fead at ODayp at 10 sec

“intervals for 5 minutes to measure any malonyl-CoA independent oxidation of NADPH. The

plate is removed from the spectrophotometer and malonyl-CoA (67.4 pM, final concentration per
well) and a-lkjnyl—CoA (61.8 pM, final concenh‘étidn per well) are added to each well excépt to

the blanks. The plate is read again as alﬁove with the kinetic protocol to measure the malonyl-

sl el e
e
e, PR -
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penicillin, and streptonycin. Follow ng over ni ghtebruary 2007
culture at 37C and 5% CO2, the conpounds 20 to be

tested, dissolved in DVBO are added to'the wells in 1"~ "

pl voluihe at the follow ng concentrations: 80, 40,
20,10, 5, 2.5,1.25, and 0.625 tgfm in triplicater _
Addi ti onal concentrations are tested if required. 1l
WER0OMRERi s added to triplicate wells arePFHEPRBR
control.. C75 is run at 40, 20, 10, 15,123, 10, and 5
pg/m in triplicate as positive controls. 50 9
February 2007 .~i WD 2004/005277 PCT/ US2003/ 021700
- After 72 hours of incubation, cells are incubated for .-+~
bbil ol | Thd GAGGIRE bdRedThie A 118ihe HhilldryF CoA
%A?lﬁds%?%@%%%so ai“’ﬁ Prol i eratio% Kiei U (XTI) 'Rochng).
epat S e Abfn ifthe SpMak BAY hfvity.
dep %ﬁ%@g pg%ﬁggﬁgf Jgﬁgpecrpop otone?ggi Three wells
GO fle DY RAIRR nalin{INGUA adpBhdeft 19EItEoAdation is
Bocait Ot el f BEpAs el IR ma it O 05 i

a are reported as OM4 -

(ﬁﬁgo. Aver ages and standard error of the nean are
_ neghél e

ut ed usi ng SOFTmax Pro software (Ml ecul ar

T o
- S0O,CO a { contr " . -0

S RS B i e i R

T R T e

s i 1 e O S 5 Dy o ppmes 70

oty QAR DS, s RO A ST RT SR EB ot

of [ 74CJacgel atel rporation.into To 1 Lipi and,

remegit, Pt HER oty 51 P ok BoRenep e Pl lted s R Mer .0
the incorporation of (14Clacetate into total Iipids :

(GraghyBpdSoftwarehpasure of fatty acid synthesis pathway .
‘activity in vitro. It is utilized to neasure

inhibition of 20 fatty acid synthesis in vitro. MCF-7

" hunman breast ncer cells cultured as above, are
Ceff Ceong

*Wﬁﬂ%?@ﬂ iﬁcells ger wekl in 24-mellrplates;
c . e i
{ est o ML GRS ate PRp s B D AGERAAGD. s ey

ol s it B AN SR i s

meag)gqnltﬁlwe o St Jf%de_?o o\ﬂ%rgli)e% ep]’.\(o:t%{l]lte{er(? lThg ( ggo icgngsggnd? {o c%ll %%% unit
time measured. Cellsiare treated with the compounds of interest or vehicle controls and 1Cso for
each compound is computed. . o

Fo measure the cytotoxicity of speciﬁc compounds against cancs& cells, 5 x 10'i
MCF-7 hraman breast cancer cells, obtained from the American Type Culture C_oﬁecﬁon are
plated per well in 24 well plates in DMEM medium with 10% fetal bovine serum, penicillin, and

streptomycin. Following overnight culture at 37°C and 5% COs, the compounds to be tested,

dissolved in DMSO, are added to the wells in 1 pl volume at the following concentrations: 50,

49 -
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51 9 February 2007 WO 2004/ 005277 PCTI US2003/ 0 B1Fépuary 2007

- in triplicate as positive controls. After 4 hours of
““i'ncubation,” 0.25°Ci of [14C] acetate (10 I volune) i's

added to each well. After 2 hours of additional
_incubation, mediumis aspirated fromthe wells an& ‘

800 | of chI ot 6f ommet hanol (2:1) and 700 _1of 4

P27 added to each well. Contents 5 SFUE%?W"W@N

are transferred to 1.5 Eppendorf tubes, and spun at

full-speed for 2 mnutes in a high-speed Eppendorf

M crocentrifuge 5415D. After renoval of the aqueous

(upper) layer, an additional 700 pl of

1o SO AR e R ioebr e Rl A oker

Th_eaueouslae is re ed with Past eur
DM i o iphep gt oe Vel aRETo S s etA 3 a0 g
. of chl or of om anet hanol . (2 1) and 200 pl of 4 nmM 10
tripliggleaspogitive soiiRl- t 0 each tube, then centrifuged and -
aqueous Ia¥7 is discarded. The |ower Wyphase
i s trarfsfesr? beprs ofinpubation,icalls are stained itk
40 C under N2 gas. Once -<dried, 3 m of scintillant
(0.5%ipR5% mstisneiyin ea%l welld AfterkQamipwtes, welly ase esedh ais drigdy padithen
The Beckman Scintillation counter cal cul ates the
solubiligedzth Q:pral 105 spsinag dodeaylsnifite with ghoking frs 2lhows.f Eallowing transfer
conpounds is .defined as the concentration of drug
of 10@Ediomeaciywell tohP65G N plate plates e réad af QD] ercxdialeqlar Devices'
" ‘incorporation into |lipids conpared to controls. This
SpeiteMiz Plus Spevtrdpholpmelst dtveiapgODhe valnes ergempyed dsing SOFTmax Pro
~inhjbitor concentration tested, performng |inear
Sofiwerg (Melscwar Dexives) emﬂﬁ!mahgs a:rhéettmm:ted by tindaf repressionwedlysissising -
and 95% confi dence intervals. The average cpm val ues
Prismrversion A100 {@chphPad SoéwBecSamdrego}i nti | | ati on counter
(Model 1S6500) for each compound . concentration.
Conput ation of .lindar regression, best-fit line, r2,
“and 95% confidence intervals 20 are cal cul ated using
XTI aidigason 3.0 (G aph Pad Software).
- Car ni di nePal nmi t oyl transferase-1 (CPT-1) Assay CPT-1
cat al y ks XMnsHY B atepeniientivetattemative fordlic ['Grigeledsacytotoxicity
fatty acids fromacyl- CoA to acyl-carnitine that is

assay.NKTDistadelrazglire saityilat iSodincolso CRFmizan dyponlydsy mhdtabolically active,

m tochondrial 52 9 February 2007 WD 20041005277
viabRGEUsUIAO Ced@ivh 6ORTT is measured spech‘ophotometncally as OD4g9 — ODgs0.

To measurs the cytotoxicity of specific compounds against cancer cells, 9x 10°
MCF-7 human breast cancer cells, obtained from the American Type Culture Collection are
plated per well in 96 well plates in DMEM medium with 10% fetal bovine serum, insulin,
penicillin, and streptomycin. Following overnight culture at 37°C and 5% CO,, the compounds
to be tested, dissofred in DMSO, are added to the wellsin 1 pl vohurne at the following
concentrations: 80, 40, 20, 10, 5,2.5, 1.25, and 0.625 pg/ml in triplicate. Additional

concentrations are tested if required. 1 pl of DMSO is added to triplicate wells are the vehicle

~ control. C75 is run at 40, 20, 10, 15, 12.5, 10, and 5 pg/ml in triplicate as positive controls.
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" 50% ceginetion in GBdo -8 GBbsnconpared teepnirels.nhe

merbrane for activity, enzyme activity is measudkebriiary 2007

_ penneabi |l i zed cells or mtochondria. This assay uses
© o péernmeabili zed céll §'to measure the transfer of n

[methyl -14C]L-camtine to the { organically soluble

acyl -camitinederiviative. MCF-7 cells are plated ~

i NDVEM Wi t h .10% f et al bovi ne serum at 106 %}I S | n 24-
W8 2MP527) ates in triplicate for controls, craﬁ

mal onyl - CoA.  Two hours before commencing the assay,

drugs are added at the indicated concentrations nade

fromstock solutions at 10 nmglm 1~) in DVBO, vehicle

controls consist of. DMSO wi t hout drug. Since

mal onyl - CoA cannot enter intact cells, it is only
~added in the assay buffer to cells that have not been

bated, Wi t Fol |
Aelh b R R s
il e 55 o

MyC12, 1 nM . DTT, 1 nM KCN, 1 nM ATP, 1%fatt‘¥ acid fre
ODm oy ¢ Molegular Devises ipastiaMax Plys §mcﬁat1wf°m§§ﬂ s ganigiping the

[ et hyl - 14C] L- cani tine, 40 p |ton|n vvrth drag
T Torogrot Wi pals aertson Lieafate Wk LT 0D api7E0Desn

concentrations of drugs and DVBSO in the assa 1 buffer
ar .

Avernges andstandard erps of the meqn e epmpptef nepgS QchaFre e

i ncubation for 6 mnutes at 37 C, the 15 reaction is
Dynamiespped by the addition of 500 pl of ice-cold 4 M~
perchloric acid. Cells are then harvested and
cent r i Thegtb fax tha @rmownds isglefiond ag theicpnsentmtionyfdrmgdeading to 2
washed with 500 pl ice cold  2ni M perchloric acid and
rigl’aboet OPgo arecnmpyted b the
in 800 pl dH2O and extracted with 150 pl of butano
SOFTinax BROQ sofivvarciMebentardeyives) far gadincotupapnil donsenitration. il n
and. 1 represents the acylcarnitine derivative. 20 53
calcw@atdddy tinear yegSion, plowing 16 FAS @EBIVITY as poRETY dlSABOBYDms A0e
."L -Weight Loss Screen for Novel FASI nhi bitors .
concBuativnG hinea regRasitos bevi-fitling) ,and 93% confidenge intarvalsave determined
- -initial weight | oss screening. Aninmal-s are housed in
using RrizpeVestionr B0 €GraphFad Beftware)ay/ ni ght cycl'e roons and fed.
mouse chow and water ad lib. Three nmice are utilized
for each conpound tested with vehlcle controls in
triplicate
Measurement of f‘C]acetate Incorporation into Total.
L:pm's and Determination of I C_m of Compounds

This assay measures the mcoxporatmn of ["C]acetate into total l:ptds and isa

measure of fatty acid synthesls pathway actmty in vitro. Itis utthzed to measure inhibition of

fatty amd synthesis in vitro. | '

MCEF-7 hmt:ran breast cancer oells cultured as above, are plated at 5 x 10 cel]s per
well in 24-we]1 plates. Following overmght incubation, the compounds to be tested, solubilized
in DMSO, are added at 5, 10, and 20 pglml m tnphcate, with lower concentratlons tested lf

necessary. DMSO is added to triplicate wells for a vehicle control. C75istunat5 and 10 uglml

ot R R eEama s e e
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5 per experiment. For the experinments, mice are helugargd 2007
separately for each conpound tested. three mce to a

-~-cage: Conpounds-are difuted in DVMSO-at 10 "ngfm~ and~~ = "= o

mce are injected intraperitoneally with 60 ng/kg in-
approxi matel y-100 | of DMSO.or with, vehicle alone.
M ce are observed and wei ghed daily; aver ' s

- WQRHMESZHdard errors are computed with Exce aatib
(Mcrosoft). The experinent continues until treated
~animal s reach their pretreatnent weights. 10 Sel ect
conpounds are tested in aninmals housed in netabolic -
cages. Dosing of animals are identical to the . .

ey T A LR S

: cQnsu ion, a urine and feces production are
Vdmﬁé&% - t”?ﬁhvgf The results for the testing of

 Ant . ot Bt o e Do o B e T g

* sooubnpimpaR b A L PRRMAC M Yoy s
dilutions, and the concentration tgg%pinhigits'yisible
‘of eagh woll #re tramsirez to b Bppendashivhes apd sram gblujlsecpd dor Zyautpy iga

M er oor gani sis tested include 4 Stapn%lococcus ayreus
high(spepdEppendorf Migrocetrifuge 54150 vidter wmeygl pEtne : > an
- Pseudononas 20 aerugi nosa (ATCC # 27853 and
additfene}00i1d f chlareformpathaol 2:1 gots0P pl gf emNMECl jare added to each
perfornmed in two growh nedia, Mieller H nton Broth
tube anrbthan sepirifeped for Soyintesas phove. The aguasnlarer ispspyedgpithiadageur
. bl ood) agar plate is inoculated fromfrozen stocks
pipetieind wdiscardedl. iAn afidiional #0004 bf ddomefamirmeifancd (2: i apd 2001 ofthenM
. incubated overnight at 37 C. Col onies are suspended in
MgChtkre added to-each tube, then centrifug@d Fwtnquesnylap@dsrdiscpded. The lower.
2004/ 005277 PCTI US2003/ 027700 sterile broth so that
(organic} phase i tonsferredante h ecintiilationtviel bididriey atA0 °€ wwrder Notertn rOngad
" standard. The inoculumis diluted 1:10 in sterile :
dried B ol lof {ciniiskait  APBINBE L) is Fdded midvialears ogunted;for ‘1 5TheiBerlgnan
- di spensed per well of a 96-well plate. The conmpounds
Scintiliation covexdr edlsulatésshroiveragk dpm vBNBJor @iplicateadded to t he
wells in 5 ul volune at the follow ng concentrations:
25, 12 ThelGxo &5 theSompdmds i§ definnd|astheconeentratival of drug leading to a
duplicate. Additional concentrations are tested if :
50%redyoiionéid [“GlacdtateinBiviREatiod intallipids cotpmied aoutrele| This ia determined
the vehicle control. Serial dilutions of positive
by plottin tie! avengarpmnidsgach inhibitor concentration tested, performing linear regression

| and comprutmg the best-fit line, 7 values, and 95% confidence intervals. The average cpm values

. ae comimted by the Beckman scintillation comter (Model 156500) for each compoumd

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

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

-Carnitine Palmitoyltransferase-1 (CPT-1) Assay

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

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

32
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vanconycin (E. faecalis and S. aureus) and tobr@hswiary 2007
(E colt and P. aeruginosa), are included H in each

run: ~After-24 hours of incubation-at 37 C, plates -are - + i

read at ODD on a Mol ecul ar Devices 10 SpectrahMax Pl us
Spect rophot onet er Average OD 6Wval ues are conputed
usi ng SOFTmax“Pro  Sof t war e ( Mol ecul art Devi ces) and
Wb Dovebares are determ ned by |inear regr eRGIUSEP3/021700
anal ysis using Prismversion 3.02 (G aph Pad
Software, San Diego). The MCis defined as the
concentration of conpound required to produce an ODD
reading equivalent to 10% of the vehicle control et
reading. 15 In Vivo Testing forAnti-7WmrActivity v J. i
merfiraefersolitity, ekyndrciviyigmeasuredin permsabilizediechsier ‘miteghondria. This
Subcut aneous fl ank. xenografts of the hurmn col on
assayases permeabilizeil calls fo ri@Turg thé trimsfen of [methiyb G} ecamiiting to the
(Harlan) were wused to study the anti-tunmor effects of

© orgdaivatbysolvtile36ylicamiting derivialive. ani mal experiments conpli ed

wWith institutional animal care guidelines. 167 HCT-116
~cel |'s (MOFY cells speplitetin®MBEM jwithd 0% fﬁ@lbomagprmatdﬂ‘ dellpim24-
culture in DVEM suppl enmented with 10% FBS into 10
welBplitysih GiplicRefor cohiralf idnips tandnglesy\CoAn Tvwdmus défbre cormmencing
devel oped about 4 days after -inocul ation. Conpound 36
the §sb43, Erggsege addedat mehnm@m btmhﬁmﬁﬁblﬁ knaB/f56 aock solutiadsatl10 mg/ml
intraperitoneally, i.p. Five animals 55 9 February '

. in DMLY, viéfit1e Odhirol Q&&mmwm drig. 1856k malonyl-CoA e@bi eaids

IMWTI 265|p at days indicated-by arrows in FIG
intactlblis, RRnE J186KTh he dssBESed BElls hat haveHor e REiacubRaEwite d
ondays indicated. Error bars. represent standard error

f Bﬂl‘tﬁnﬁ?@\‘&m t IB6btidnSit 91 °C 1he nfitiRinAgicaied 28 fdplgedwith/ 780
dm% XlT Cr Violet 71.2n 173u >80u >SQJi.dp (3) 11O

‘?%u etk B 0 B P TR P 2

* mMWBEL, 1 mM DTT, 1 mM KCN; 1 mM ATP, 0.1% fatty acid free bovine serm albumin,

70 M palmitoyl-CoA, 0.25 pCi fmethyl-“CJL-carnitine, 40 pg digitonin with drag, DMSO |
vehicle control, or 20 pM malonyl-CoA. The concentrations of drugs and DMSO in the assay

buffer is the same as used in the 2 hr preincubation. After incubation for 6 mimutes at 37 °C, the

| reaction is stopped by the addition of 500 i of ice-cold 4 M perchloric acid. Cells are then

hatvested and centrifuged at 13,000 g for 5 minutes. The pellet is washed with 500 jl ice cold
2mM pefchloﬁc acid and centrifoged again, The resulting pellet is réeuspended in 800 pl dH;O
and extracted with 150 il of butanol. The butanol phase is comnted by liquid scintlltion and.

repre.sents the acylcarnitine derivative.
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‘Balb/C mice (Jackson Labs) are utilized for the initizl weight loss screening.

" Animals are housed in temperature and 12 hour day/night cycle rooms'an;d fed mouse chow and

water ad lib. Three mice are utilized for each compound tested with vehicle controls in triplicate.

. per experiment. For the experiments, mice ate houséd separately for each compound tested three

mice to a cage. Compounds are diluted in DMSO at 10 mg/ml-and mice are injected
intraperitoneally with 60 mg/kg in approximately 100 11l of DMSO or with vehicle alone. Mice

are observed and weighed daily; average weights and standard errors are computed with Excel

- (Microsoft). The experiment continues until treated animals reach their pretreatment weights,

Select compounds are tested in animals housed in metabolic cages.  Dosing of
animals are identical to the screening experiments with three animals to a single metabolic cage.
Animal weights, water and food consumption, and urine and feces production are measured

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

Antimicrobial Properties

.A broth mlcrodﬂlmon assayls used to assess the, antlmmroblal actmty of the compounds.
Compomds are tested at twofold serial dilutions, and the concentration that inhibits \nsible
growth (ODm at 10% of control) is defined as the MIC. Microorganisms tested include
Staphylococcus aureus (ATC;C #29213), Enterococcus faecalis (ATCC # 29212), Pseudomo;-ms
aeruginosa (ATCC # 27853), and Escherichia coli (ATCC # 25922), The assay is performed in

two growth media, Mueller Hinton Broth and Trypticase Soy Broth.

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

T soy broth containing 10% glycerol and incubated overnight at 37° C. Colonies are suspended in
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inocuhmn is diluted 1:10 in sterile broth (Mueller Hinton or Trypticase soy) and 195 ulis -
dispensed per well ofa 96-well plate. The compounds to be tested, dlssolved in DMSO are

addedto the wellsin 5 ul vohlme at the following concentrahons 25,12, 5 6.23, 3 125, 1.56 and

" 0.78 uglml in duplicate. Additional concentrations are tested if ‘reanred. 5l of DMSO added to

‘duplicate wells are the vehicle control. Serial ditutions of posmve control compounds,

vancomycin (E. faccalis and S. aureus) and tobramycin (E. coli and P. aeruginosa), are included
in each run. | | |

After 24 hours of mcubatlon at37 °C, plates are read at ODgyp on a Molecn]af Devices.
Speeﬁ'aMax Plus Spectrophotometer. Avemge ODm values are eoe:puted using SOFTmax Pro
Software (Molecular Devices) and MIC values are eletefnﬂeed by linear regression analysis usmg
Prism version 3.02 (Graph Pad Software, San Diego). The MIC is defined as the concentration of

compound required to produce an Oljm reading eqtﬁvalent to 10% of the vehicle control .

. reading.

In Vivo T estmg Jor Anti-Tumor Activity

) The results of this experiment are shown in FIG. 11 Subcutaneous flank:
xenograﬁs of the human colon cancer cell line, HCT-116 in oW female mice (Harlan) were
nsed to study the anti-temor effects of Compound 36 in ﬁfd. :A]] animal experiments complied
with institutional animal care guidelines. 107 HCT-116 ceils (~0.1 ml packed cells) were
xenografted from culture in DMEM supplemented with 10% FBS inio 10 atia)mie mice.
Treatment began when meaemable tumors dﬁel@ed about 4 days after inoculation. Compound

36 (10 mg/kg) was diluted into 20 pi DMSO and treated intraperitoneally, i.p. Five animals
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o A - [cPITSEm ' Weight Loss
e Not Tested NotTesled
T Mt T\orw SA/MH SA/Tsoy(MIC) .| PSAF/MH (MIC) | PSAF/Tsoy (MIC) |-
- 69 ug/ 111 ug/ml Neg T Neg
T ERMAMMIC) | 5 G 1 Fcof/MH (8 Fool/ Tsoy B4IC)
Neg Neg - 156 ve/ml . Neg
. .. | Eas uém} "‘C(IC‘-,D) XTT (ICs) Cr. Violet (IC) |
_ 4 . Nep 6.6 ug/ml >30u5@_11 >50 ng/ml
Jh':)\ﬁr" - CPT1Stim . Weghtlos
: . - : Not Tested 60 mpfkz: 3.5% (day 2) _
e N R con e T SATey 0 | PSARME (MIC) | FSAR Teoy BHC)
s O T 78ug/m — MSupiml | Nem Neg
— EEMEGAIC) | EFfTsoy(MIC) | Ecolhitl (AIC) | Feol/Tsoy (MIC)
121 ugfml Neg 235 ng/ml

173 up/ml
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30 .1.8% WN 15 mdw OY. (day t HJCry - SAMT «
..... SA/ f S0~ PSAH M-I -PSAW. S0 28U - 311 N-Ne- 5r--BP/ MH-MHO 1 -+ ecesece 700

BF Ecol |l MH Bcoli/fso Not Tested Not Tested Not Tested
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&2ugfml
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405+5. 1n 32.5#11. 7ui Ynd CPT1Stim. Wi tlLoss ) / H
S WQRReRE] Not Tested (H2C~ H.0 0') _{ cORGI/ES2JOMEL700
: SA/ fso PSA&VH PSAE/fso 57 69u iiiu Ne'- legl Mv 1 Ne

99156 ughni N y - FAS C XTT ac.) I Cr. Violet } Ne

6. 61 >80u >50n CPTI-Stim Wi [Loss 2 ,,.H- NotTested

" 60 rrW<m3 5% (day. SA/M I S '. PSA&M I '
22A58e| NN _EF/Md (hoc) | EF . EcoVWWB
. g 1 Cr. Violet (IC:q)_
MHO | Ecol .t_:rr l.g,g; iég _1' i s.__ggagn“ 239 7J2=lI.2+?.lnyy_1! E 12.6-12!.711@- .
. T CPT1Stm " Weight Loss —
‘*’ﬂ" - ot Tested Not Tested
T L N - ' ‘ - |
e I | SANEGAC) | SATsoyIC) | PSABAME (MIG) | FEARTsoy GIIC)
: 147 ugimt __ HTveml Neg . Nez '
[ EFMEQEG) | EfTsoyIC) | EoolMH (MIC) | Beol/Tooy (MIC)
1 o9uwefml | 121 ughul Neg 1 293ugm |
. . Y Gy | XAy Cr. Violet (
o 30308 _14._5-#5.9 ugfml | 35.1+2.6 ug/mi 314:05.71:5@
1 R N |  WeightLoss _ '
153 I - {.150% of control. Gox_z_xg@g; 6.9%amds7%[d_aﬁ)g me/ke: 1.3% (dayd)
. 0O at 20ug/ml (MCF7)
e s\ I [ SAMEOAIC) | SATTsey PSAE/MH (VIC) | PSAW/ Tsoy (MIC)
e O om [ ssugm | 69 ugml N
. Neg Neg
61 ‘
_ . | _EPAME(MIC) | . EF/Tsoy(MIC) .| FcolyMH (MIC) | Booli/Tsoy (MIC)
. . - : 97 ug/ml 62 ugmt Neg _Neg ‘
— . FAS (IC) . TG —_XITq Cr. Violel (iCx) _
, 1.8 ug/ml 107n?;1} 2:.6+o.z(ff°)g;n_ﬂ 411 +l"1’4.l|_lg[ml
@ Ff- CPT1Stm Weipht Loss |
_ Not Tested 60 mp/kg: 7.65% (Gay 1)
' -'(c“z)ﬁmé OJZOMG SA/ME(MIC) | SA/Tson - PSAEMI (MiC)_] PSAE Tsoy MIO) |
. - e | 63ugfml 41 vg/ml Neg : Neg
: BFMH (MIC)__| BF/Tsoy(MIC) | BoolyMH (MIC) | Bool ooy (MIC)
Bugl |~ 6Sughnl | 296 ugim Nex
FAS (ICy). WG (GC) XTT (Cs) Cr. Violet (ICy)
~_SS5upfmt . - 14.2 vgfml 349 +10.0 up/ml 35.8 ug/ml
— CPiisum T WelghtLoss
“ _ Not Tested 7 snn_:.m;__(d_aﬁ,mn:g-m(ﬂayz}
—(CH e -
‘63 57ug/ml- - 28,3!_91; - Neg Neg _
: EFMA EF/Tsoy(MIC) | Ecoli/MH (MIC) | Ecoli/Tsoy (MIC} |-
‘iil_lglml _ 87g;lml
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Cac) X7T Cr. Violet
- CPTI =St un Wi~
SAl Tso'
(hue) | ]
nd - FM C XTF Cr. Violet
.wWO20maB05T1T  (3) CPTI Slou Wei Loss
ng&z 69%aud5.7/. 0 nwAg- 1.3/. d

PSAB/ MB PSAF/ 1' so

Ne 6.7n 21.2+1.1v 12.6+3. 7u
t Loss Nvt-Test ed: -‘Not- Test ed H 0~ SAF Mo
147v 237n N .
EF Ecob/ MH Ecoli/fso 9980W1, 121 Nog 1 ..293
'3.0+0. 8 145469 n 15. 1+2. 6u

Xg

Neg EF/ Mn

_ 1509i 8CHEI038R170060

| (CH2) 6 0

st 2oug4nl (b1CF/) SA/ MH 3A/1'so PSAMFI FsC OACEl P 43 u
69 ng/mM NN 61 HF/M I EF/fso Ecoli AWEcol UTso 97u
62u N Ne PM"C XTf Cr. Violet 1.Sv 10. 7n 21.6+40. 2u .
41,1+ 14 1u CPTIStimWel iloss a (3) // Not Tested
60Mkx 7. 65% W%WW
AL T o . " L \
PSAEf s 64u 41 Net ey faml pql g0l [ SRoupml
CPT]Stim : Weitht Loss
{1} \ﬁ - NotTested - ~ Not Tested .
—{CHag | SAMH(MIC) 1 SA/Tsov(h T PSABAI (MC) | PSAR/Tsoy (MIC)
: HaC 0“ BBug/ml 62ug/ml Neg - Nep
EF/MH(MIC) ~ | EF/TsoyMIC) | EcolVMH (MIC) | Ecoli/T:
102 ug/ml MTughml | Neg. Neg
FAS (IC») _PE Gy macm) Cr. Violt Ca |
___ .Neg . Neg >80.up/ml =50 ug/ml
w T  CPI1Stm_ ' "~ Weight Loss
‘*"H Not Tested 60 mmp/ks: 1.6% (day2)
Q Me OH SA/MH (MIC) SA/Tsoy(MIC) | PSAE/MH (MIC) | PSAR/Tsoy (
57 vpfml 67 ug/ml Neg o Nex
22 __
|___EF/MH (MIC) EF/TsoyMIC) | Ecol¥MH (MIC) |} EcolifTsoy (MIC)
1281_:@] ‘Neg Neg ' 299ug/mt -
— — FAS (iCq) PG (iC) XIT, Cr. Violet (ICx)
‘ N ) Neg Not Tested 61.3+3.9 ug/mi 20.9 vp/mi
0w 9 : — CPTiStm " Weight Loss
- ) H . _Not Tested ‘ Not Tested .
O"Met zOMe | SAMH (MIC) SA_f!.ﬂ;.oyMc) | PSAE/MH MIC) PSAE 0y OAIC) )
83 ug/ml ‘129ilglg]‘ Neg : Neg
38 EF/Mil (VIC) | EF/TsoyMIC) | Bool/MH (MIC) ] Beoli/Tsoy (WEC)
170 ug/mt 189 up/ml Neg’ Neg :
FAS (ICx) e I (1C; Cr. Violet (IC)
2.8 up/ml 217 ugiml_ 21.0+2.9 vg/ml 23.2 ughnl
0 OoH CPT1Stm — Weight Loss
: ﬁ)\ Not Tested__  30mpfk 0.2% @)
BCHO Ty Yoy [ SAMHQEC) | __SATTsoyMIC) | PSAW/MI (MIC)_| PSAE/ Tooy (MIC) |
2 53.0+21upfml | 162%3.8 upfml Neg Neg
s S _ %
EF/MH (MIC) EF/Tsoy(MIC) | BeolyMH (MIC) | Ecol/Tsoy (MIC)
77 ug/ml 25 ug/ml Nex 249 up/ml
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"Cr. Violet 55 14.2 Whd 349+10.On 35.8u m . CPTI :
e e oo . StUuoL- WeQ- t.Loss -t - Not Tested 60 ngdw; 3014 2o s D
_(CHIlisd. O- SVA Mao SA/ fso PSAE/ MVH mwsw'g .57ugha : : '
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XTT cr.violet(1CO Ne 22.6u 26.8+0.6n 38. 6u

CPTI Stim

ei tLoss W (3) NotTested Not Tested Y(CHzls J/
SAAMI MM SA/T PSAEft4H (WO I P '...~ - H3C 88n 62
- Ne N |
FAS (ICx) TCCy | XTT(Cy -] Cr. Vidld (iCs)
33ugim_ 17.69ghnl ~_|_ 23,929 ug/mi 195ug/ml | .
CPI1stm “Weight Loss '
NotTested | o NotTested _
- SAMHMIC) 1 SA/Tsoy(MIC) PSABM{MQ | PSAE/Tsoy (MIC) |
$31+05ugml | 120:05ughnt | Nes — Neg
67 RN MIC) 1. EFfToy(MIC) | Feol/MEL(MIC) | BoolifT'say (MiC)
65 ng/ml 2} up/ml Neg Neg
FAS (iCo) WCCy | XIT (G Cr. Viclet (ICsp)_|
_ Neg | 123+0. voml | 125+0.7ng/ml. 5.4 vg/ml
0 - [ "cpristm Weight Loss__
&) - Not Tested __60 mpfke: 8.2% (day2)
_{HCl~ A / Tt SAJMEH (MIC) SA/Tsoy(MIC) | PSAW/ME (MIC) | PSAE/Tsoy (MIC)
" MG OH 3 4ug/ml LA ugml- Neg Nez
68 | FPMEGAC) | EF/TsoyMic) | Eeol/ME®AC)_| Booli
| 25 ugjml” 20wt | Neg 177 ugml
FAS (ICs) Heacy) XTT (ICx) . Cr. Violet (ICy) |
4.0 147ughil __J 1842 ughmi | _ 453 vg/ml
o CPT1Stim Weight Loss
) "~ Not Tested NotTestid
_AHOen A /' OFs I~ Sanmic)  SAITsoMIC) | PSAT/ME (MIC) | FSAT Tooy (MIC) |
H,G O 54 ug/ml ____ 65 up/ml . Neg . Neg
9 “EF/MH (MIC) EF/Tsoy(MIC) | EcolVME(MIC) | Ecoli
: : Not Tested - Not Tested Not Tested Mot Tested
FAS (Cx) RCC | Xircy | G Violei ity |
_ Not Tested Not Tested Not Tested Not Tested
0 . co. : .
@ 7 CPT1Stm — Weisht Loss
) oM Not Tested Not Tested
_ @O A MR o - ' .
G, . oH SA/MH ¢ - SA/Tsoy(MIC) | PSABME(MIC) | PSAE/Tsoy (MIC) |
Dot Tested " Bugml " Neg - Nez :
70 . . : ) .
EF/MH (MiC) | EF/TsoyMIC) | BecolyM¥i (MIC)_| Ficoli/
“Not Tested Not Tested Not Tested Not Tested
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64 HF/ MFL MOl | EF Ecol / MH Ecoli/f 102u nd: 147uFuary 2007
NCRI1 FAS Cac.) | XTT ac.) | or. ViolJet N Ne >80.u

>80 1 () CPTIH St'un Weirght 'Loss H'Not' Testied 60mn - s

.1.6%d 2 M OH SAME MCI | SA/fso PSAE/ MH PSAFI Tso

570 67u N Ne,. 22 EFIMH (WO | HF Ecoli/ MB Eeoliff ~128
a Ne Ne 299 ii FAS C XTT ac.) i Cr. Violet
W28 61. 3+3. 9u uzmM (3) O CPTI st rﬁ‘%‘?sz‘[“{’%%@“ H
Not Tested Not Tested km/(), S 1 AM3A/fso PSAF/ M1
MO) I PS oM. 83 n 129 unm NN...; 38 EF/ ME EF/f

Eeoli/WH MC) | Ecoli/1'so 170 u 189 v Ne Nag FAS "C
XIT Cr. Viol et 2.8u 21 nm .21.0429n 232n O t')11 .. -
. . cp -\Abia a | r~/13m7 .
SA/MH (M | %%W
u 162+3.8. Ne - " —
0 —CPT1Stim ' Weight Loss
® . Not Tested __ Not Tested
_HC SARME (VIC) | SATiooy(MIC) | PSAEMI (MiG) | PSAR Tooy GG |
: HaG °—< ( 32 ugfml _Wugml Neg Neg
" WY ME MIC) | i Tsey(MiC)_ | EeolyMH (MIC) | Beolif Teoy GHECY ]
60 up/ml | 64vgiml _Neg Neg_ ,
[_FASacq PCCn_ | XTT(Cq) & Vigl (G
Neg 16.Aug/ml 264 tug/ml (M) | 26.3 ug/ml
o 0 . 213 ug/ml (OV)
: . : CPT 1 Stim Weight Loss
o ' 3 w9 L NotTested | 60 m/kg: 6.3% (day 4)
NN '
: FLOHLOY Meo(\g m "SAMELQMIC) | SA/TsovMIC) | PSAWINIL (MIC)_] PSAE/Tsoy (MIC)
- Not Tested Not Tested Not Tested Not Tested
EF/MH (MIC) | BN/ ToowMiC)__ | Eool/MiL (MIC) | Heoli Tsoy (MIC)
_Not Tested "Not Tested Not Tested Not Tested
FAS (ICq) W XTT (ICs) G, Viekst
" Neg NSugiml | 253+ uefml (M) 8.7 ugfml
0 _ _ 16.0 ug/ml (OV)
s ' CPT1 Stim ' ‘ Weight Loss
4 H j’,\ Not Tested 60 mg/ke: 5.9% (day 4)
FAClHC) MBO’jr
SAMHMIC) | SA/TsoyMIC) | PSAEMH (MIC) | PSAE/Tso
7 Not Tested Not Tested Not Tested — Mot Tested
EF/MH (MIC) | W8/TsoyMIC) | Fcol/MH (MIC)_] Feoli/Tsoy (MIC) |
Not Tested Not Tested Not Tested Not Tested
'Lif.-(l»ﬂ\_' : _FAS(ICy) “CaCy) XTT (1Cs) Cr. Violet (ICy)
L _ Neg 105 +26up/ml | 6.7+ up/md (M) <5 ug/ml
- . 8.8 up/m (OV) ‘
oy _ . CPT 1 Stim : Weight Loss
: Not Tested | 60 mp/kg: 1.4% (day 2)
- ] Heowey md\g’ﬂ‘m : -
0 G| SAMHMICO) SA/TsoyMIC) | PSAR/MH (MIC) | PSAR/TsoyMIC) | -
H Not Tested Not Tested Not Tested -Not Tested ]
L EFAVE IC) | B/ Tsoy(MIC) | ol (MIC) | BeolTsoy (MIC)_|
i Not Tested Not Tested - Not Tested Not Tested '
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67 - EFMLH EF M pion m EcolifTso

wWOoegBIOsX71' "Cr. Violet Neg 12.1+0.1 ugl a 1PSUES29030870D
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SAnes PSAP/ ME VWO | :

m ..y 0 :

d nmgdm _(H2Q) e y/°

CPTI Sfini Wi
CH3 SA/t &l

tLoss .

66 u 21 N N FAS

PSAFfI  H3C OH Mugla |.4u Ne Neg 68 EFMIH EFf1' so
Ecolim Eco' ISu 2.0D Ne 177n FAS C XTT a" | . C. e T
Violet 41.0 14.7ug)W.1 18.4+2.7u . 453 u CPTISt(r) -
Wei - tluss (3). Not - T Not rTe_$_t_erl' - :
7 FAS(ICx) "CCx) - XIT (Cx) Cr. Violet (iCsg)
o Neg 25.7 vg/mit 92122 vg/mi (M) { 9.01_15@. _ .
o - [ CPristm -  Weightioss '
Y/ l',:a _ NotTested | 60 wmp/kcg: 1.5% (day 3)
g p \/\ : . o ) L .
H ”’0/\('," S G | SAey ity | PSABMAMIC B
75 ‘ Not Tested _Not Tested Not Tested . Not Tested
' T/MEL (VMIC) | ERFTsoy(MIC) | Eeol/MH GAIC) | Feol/Teoy
__NotTested . Mot Tegted Dot Tested Not Tested _ ;
FAS (iC) € (iCx) —XTT(Cq) Cr Voot (iCa). +{) ;
0 Neg Neg(stim) | 29.2+ughml (M) 95 ugm! | ; "
' T 27.8ughnt(OV) | - ' :
g ) CPT1 Stim . Weight Loss o
Not Tested 60 mp/ke: 5.2% (day 3)
HyC{H,0); Mao/\‘© = . _
: [ _SaMHIC) [ SA/TsoyMIC) | PSARMH (MIC) | PSAETso ,
75 , _ Not Tested _ NotTested |~ NotTested _ Not Tested _
EF/MH (MIC) EFTsoy(MIC) | Ecol/MH (MIC) | Ecoli/Tsoy (MIC)
Not Tested Mot Tested 1 Not Tested - Not Tested
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“'PSAEf fsG*" H3C'OH 54-u 65 u-* Neg Neg .:..1 69 EF/ M1
EFl f EcZi hm ~pnmo EwWT Not Tested - Not Tested Not Tested
Not Tested ..:y FAS 1C. XIT er. Violet Not Test ed

Not Test ed Nagt  Tested | Not Tested 0 (t)
Wi tLoss /~( NotTested Not Tes’f‘é‘ﬂ’sz‘ﬂi’fﬁz""“

\NOH SAW (WD | SA/ Pso PSAEM H - PSAF/fso Not Tested
230 NCRI N 70 EFMLE EF EcoM&l Ecolirr Not Teed
Not Tested Not Tested Not Tested 5 10 64 9 February
2007 WD 2004/ 005277 PCTI US2003/ 021700 FAS 'C XIT C
W _Violet 80.6v 23.1+132u 45.7+25.90 22.5u O
CORITI stn WoOL=  (t) Not Tested Not Tested SAIMJ
SA/ | %0 PSAF/ MJ PSAE/fso 32 u 39 UAWI N N 71.H"
BP/A41 MHO |- HF Ecoli/6ffl Eeoli/l' _

-1. A compound of formula.

wherein:
R'=H

R*= -OH, -OR’, -OCH;C(O)R’, -OCH,C(O)NHE’, -OC(O)R’, -OC(O)OR’, -OC(O)NHNH-R’,
or —OC(O)NRSRG, where R® and R® are each independently H, C;-Cy alkyl, cycloalkyl,

T alkenyl, alkynyl, aryl,
10 arylalkyl, or alkylaryl, and where R® and RS can optionally contam halogen atoms;

R’andR‘ ﬂlesameordxﬂ‘mﬁomeachother,mcrcmalkyi, cycloalkyl, alke:nyl,aryil,
arylalkyl, or alkylacyl; o ‘
mmmepmﬁsomwhma’is;on,-om,,or-ob(om,andR,isécﬂs,thmmisnot-
CHCH,OH, ~CBy-(C4H), or ~ CH=CH-CHs, md
i_s- mﬂmemapmvisbﬂmtwhmn’is—bnz-(c,ﬂs),mn‘isnot—cagor—CHzCHs
2. A compound according to claim 1, wherein R®is H, Cy-Cpo alkyl, eyeloaliyl, -
ﬂlkenyl.arﬂ,m)'laﬂryl,orﬂkylm)fl- ' '
" 3. AcomponndaocordmgtoclaimZ,whmﬁnR’isH,owC;-Cmﬂkyi
4 A compound acoording to claim 1, whmR’andR‘areeachmdepmdmﬂyH,
20 c,-c.oazkyl,cwloamammyx.myl,mﬁmoramﬁm |

67




60n 64u NN :'"a FAS C XTTCr. Violet _| Ne 16.%February 2007
26.4+u uffla 0 213 ughwO CPTIStimWight Loss / H .
i wee . Not Test ed 60 63% d -4 - - 11i Gk 0“1 On': SAM (W M SAI-f 50 - = -me Bz
- PSAFJMH PSAF7fso O 72 Not Tested Not Tested Not Testéd .
Not Tested N MAMLI EF/f Ecoli/MJ (hgo Ecow Not .. L
Tested Not Tested Not Tested Not Tested” FAS 14C XTf
WO 28040005277Cr . Viol et N | 15u 253+n 28.7u 0 HEGV/ES20MAHT00
(OV) CPTI Stem Wi Fig Loss H.O 1l Not Tested 60m
.59% (day 4 HsCH2~) nme H H SAAff MHO SA/fso PSAEAR
PSAwr o 73 0 Not Tested Not Tested Not Tested Not
Tested .~ EFIM4 EF/ Tso Ecoli/MJ (hum| Ecolitrso Not . -
Tested Not Tested Not Tested Not Tested FAS C XTT cr. - )

L S A W R,

2)
_ or C]-Cm aIkyl. |
6. A compound according to claim 1, wherein, R®is ~H or -CH;.

7. Acompound according to claim I,whm-cin,R" is -nCq-Cs alkyl.
5 8. A compound according to claim 1, wherem the compound is selected from the ‘ ' .
group ‘consisting of _
| | O
w “ H W H @) H ® H Y
= y s s
.:_},’f He oM o \Haé oH A a_boll s 'icrhq“’ -
. Bon | om0
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st -ffif 1o nw Eeol 47 MH MC) - 1-Ecol i /1
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February 2007 WD 2004/ 005277 PCTI US2003/ 021700 FAS
a" 'c- xrroé) cr. Violet Neg 25.7119.22. 2ugW udud
Wo Bfdos23 i m Vei f loss S /. Not Tested 60 BGPES003/ep19M
MO N% .t --i O SA/MM SAl 1s PSAEM Ii ' P 75 Not Test ed
Not Tested Not Tested . Not Tested HF/ MB EFfl o
Ecoli/MJ Eco' Not Tested Not Tested Not Tested Not
Tested FAS "C x1T C iolet O N N st(r) - 292+ Ughm .

27.8 vgW O s cPTI sum Wi Loss
ghaktr: o’f ~G qu,

Ha N
@ oM
“ “@w,m e
‘ H |

9. A compound of formula II:

wherein |
RS = C-Cap alkyl, cycloalkyl, alkenyl, alkynyl, aryl, arylalkyl, or alkylaryl, -CHRIOR™,
-cd(o)n‘?’, -C(O)NR"R", -CH,C(O)R", or ~CH,C(O)NHR'®, where R'® and R" are
each independently H, C;-Cyp alkyl, cycloatkyl, alkenyl, alkynyl, aryl, arylalkyl, or
alkylaryl, optionally containing halogen atoms, but R® is not di-, tri-, or tetra-alkyl
siibstituted phenyl, N
= .OH, -on",.-oéﬂzc(O)R“, -OCH,C(O)NHR", -OC(O)R'?, -OC(O)OR', OC(O)NHNH-R
or -OC(O)NRR", where R'? and R are each independently H, C1-Cao alkyl, cycloaikyl,
alkenyl, ary), arylalkyl, or alkylaryl, and where R'Z and R™ can optionally contain halogen
. atoms; .

R® and R?, the same or different from each other, are Cy-Cao alkyl, cycloalkyl, alkenyl, aryl,

arylalkyl, or alkylaryl,

62 .

00 F Not “Tested -~




Not Tested 60 mwkr. d 3 HaCf H2Ch Me O SA/ MM B3$ABIugy 2007
PSAEI f so hthested Not Tested Not Tested Not Tested. 76

EF Ecoli/MEl Eeoli/fso EF/'M4l (WO I NotTested
Not Test ed Not Tested - Not Tested 66 9 February 2007
WO 2004/ 005277 PETNS20031021700 W claim:=-1. A . ~

%@W&fhﬂf fornmolcf—llzc:(RtO) R§4 %(éoquow\M)qarg" 5@8&&%‘"’

-OC(O ORS, -OC(O NBNH Ry or .-0OC(O NR5R6, where R5 and
R6 are each independently H, Cl1-C20 al kyl, cycl oal kyl,
al kenyl, al kynyl,-aryl, 10 arylalkyl, or alkylaryl,
and where R5. and R6 can optionally contain hal ogen

wﬁﬁg?o awjf% . the sonme -or different from each _
ot her, ar o al kyl, cycloal kyl, al kenyl, atyi, '
Tl i3 éﬂ%&&%%&%ﬂﬂe&&?ﬁm&%%@- |
The tur t FEPHORFeCC T Rt and b S R S B oo,

IS not- "or--CH2CH3.' 2. A conpound according to.
claim1, erein RS.is it Cr-Clo alkyl, cycloalkyl,

when R® is phenyl, and R’ is—OH, R® and R® canmot simultaneously be —CH; and
-propenyl, and
when R® is pheniyl, R® and R cennot simultaneously be —CH or -CEG—(CeHL).

10. A compound according to claim 9, whermanls C1-Cloa“CYL0ycloalky1
alkenyl, aryl, arylallyl, or alkylaryl.

11. A compound according to claim 9, wherein R® is —H or —CHs.

12. A compound according to claim 9, wilerein R’is —‘n.C&-Cg alkyl.

13. A compound according to olaim 9, wherein the compound is selected from the

gmupconsxshngof' 3

M&Vmﬁf@




]

|
:"i 10
i
15
5
50
20

. [T ] . - L
- . P Lo e
e L. AP L SR PP PP S et

al kenyl, aryl, arylaikyl, or alkylaryl. 3. A cdhpeanary 2007
~according to claim?2, wherein Rs is H, or Cl-Cl0 al kyL

~ 4z A conpound:accor dirng -to -clairm 1, -wherei n 'R3 -and - oo e

are each independently H, 20 Cr-Cio alkyl, :
cyol oal kyl, al kenyl, aryl, arylalkyl,. or aI kyl aryl . 67'
9 February 2007 WD 2004/ 005277- PCT/US2003/ 021700 i
Wo.2008/0058Tpound according to clai m4, wher BECHURMISHPORA
are each independently H, or Cl-Clo alkyl. T 6. A
conmpound according to claim1, wherein, R3 is or-CHL.
7. A conpound according to claim1, V\herel n R4 is

nCs-Cs alkyl 5 8. A conpound according to claim1, - .. ;“

wherein the conpound is sel ected fromthe gr oup
cobbi sth ergpgpndpfforgplr IE v cw ON W ' (O</ ~1 ~ ocW e)},

, HNC 4 H/ 'F66 NC , |, 0O-rM, -o 018U. (;) H bbl H
|, ~ HOAH OO0 68 9 Februar 201(?'7 WO 2004/ 005277 . N
PCTI US2003/ 021700 OO.on ~ oo
' 17, 4
R A
Rgs.R'lS
wherein-

R"=-C(O)R", where R"® is H, é,-c,o alkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, _

optxonally containing halogen atoms. |
= -OH, -ORY, -ocHzc(O)R19 OCHZC(O)NHRw OC(O)R" -OC(O)OR"

-OC(O)NHNH-Rw, or -OC(O)NRR?", where R'® and R?are each mdepcndentlyH, Ci-
Cpo allyl, cyeloaliyl, alkcens, aryl, arylalkyl, or alkylaryl, and whore R and R can cach
optionally contain halogen atoms; | |

R and R, the same or different from each other, are bl-czo alkyl, cycloalkyl, alkenyl, aryl, -

 arylalkyl, or alkylaryl, | |

with ﬂ'.;e fo]lowing provisos:

- when R™ is ~C(O)CHj, and R'® and R are not identical, then either R'® or R'” are not
are not gerényl, p—ﬂuorobenz&l, cirmamyl, farnesyl, methyl, or —CH,-(CsHs), and ’

-whenRM is ~C(0)CeHss, then either R or RY are not are not methyl.

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

group consisting of:
@ { ' @ .
3 f Ty . ' ) § CFa

n




H 9. A conpound of fornmula 11: R6 3 ~ RO 5 Rs? Rebrudry 2007
wherein R6 = C2-C20 al kyl, cycl oal kyl, al kenyl,

—al kynyl.,.. aryl; -aryl al kyl. or. al-kyl-ar y.|..'.i- ~CHLOOORL L v wemitin st 0 i 5

COQOR o0, -CCONRIOR" , -CH2C(O R10, or-CH2C(O NFIR O,
where R and R' are 10 each independently H d-Cdo
al kyl , cycloalkyl al kenyl , al kenyl, aryl, arylalkyl,
wmnmmmmankylaryl optionally cont ai ni ng hACTFEOHAT
but -R6 i s not d| , to-, or tetra-alkyl substituted
phenyl, R7 = -OH, CR12> - OCH2C( O R12>
-OCHZzC(ONHIt12, -OC(O R2, -OC(O OR12, OC(ONHNH R . or

OC( O NR12R13, Were R12 and R13 are each independently . -

H CCo aIkyI cycloalkyl 15 alkenyl aryl,
ar ¥6-al Iy phamgiconticalppapasition sprpriging Apbrmaccrionl fiusntand a
optionally contain hal ogen atons; Rs and R9, t he sane
comppundiof foereddalV:f r om each ot her, are C1-C20 al kyl, = .
cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl,
.69 9 February 2007 WO 2004/ 005277PCr/ Q52003r 021700
wth the follow ng proviso$ mhen eis ethyl, ifR and
R9 arenotthe same, then ' arenot et hyl ,

- CH2OO0H, - - CH2C( O) NH2, -(C6H5), but Rs and R9 can
be the sane, even if F e yl, and when R6 is
phenyl, and R7 is-0H Rs and RO cannot- sinmultaneously
be- M8 and - propenyl, and en R6 is phenyl, Re and RO
cannot simnultaneously be -MB or-CH2- ( CeHs) .

wherein:
10 =H, C;-Cao a]ky], cycloalkyl, alkenyl, aryl, ary]allcyl, or alkylaryl —CH;OR” -C(OR%,
-CO(O)R” -C(O)NR”R“ -CH;C(O)R” or —CH;C(O)NHR where R” and R? are
‘each mdependenﬂyH, C;-Cho alkyl, cycloalkyl alkenyl, aryl, aryla]kyl or.alkylaryl, -
 optionally containing one-or more halogen atoms.
R?= -OH, -OR”, -OCH,C(O)R7, —OCHZC(O)NI-IRT’; -OC(O)R?, -OC(O)Ok”,
15 OC(O)NHNH-RZ, or -OC(O)NR?”R”_,__whem i;” and R? are each indepen&enﬂyﬂ, G-
' Cyoalkyl, cycloalkyl, alkenyl, aryl, arylalkyl, or alkylaryl, and where R? and R can each
optlonally contain halogen atoms; | |
| R and R*, the same or dlﬂ'erent from each other, are C;-Cxp a]kyl cycloa]kyl, alkenyl, aryl,
* arylalky, or alkylmyl.
20 17. Apharmaceutlca] composition accordmg to claam 16, wherein the compound is

selected from the group cons:stmg of

\\mé.m’ SNE on \‘\%Haon SONT Non
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10. A conpound according to claim9, wherein RI®OF¢uary 2007
Cl-C10 al kyl, cycloal kyl, al kenyl, aryl, alylalkyl

wherein RS is -H or -CH3. 12. A conpound accordlng to
claim9, wherein RO is-nC6-Cg alkyl. 13. A conpound
according to¢laim9, wherein the conpound is selected
Wo w7 group consisting of Al~ P F{, deaifuszeasie1700
9 February 2007 WD 2004/ 005277 PCT/ US2003/ 021700 14.

A conmpound of formula Il11: 0 R14 Rn his Res 5 II
wherein Rl14 =-C(OR s, where O0is H C -C 0 al kyl,

cycl oal kyl, al kenyl, aryl, arylal kyl, or alkylaryl, et

:;pa 10 optionally containing hal ogen atons. R15 =
- O, - BRI OCHRO(O 19 %\INng(I:(OD 9) t9 '
H-RL9, or R19R20; wffer 9 and R20 \j’_%'
%%3 ndependefl mﬁl C2 0 @Hy g%cloalky¥“*
alkeny aryl, arylalkyl ’or alkylary‘bc g where R19

andﬂp glan each optlonally cont ai n_ha? ogen atons; .15 '
. H 2] ) H
pr different™f each °ther;j£§’

o gal kyl , atd S e
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when R14 is-C(O CH3, and R16 and RU are not i d8rmeboaly 2007
then either RI' or RLl7 are not are not geranyl,

p- fl uor obenzyl, cinnanyl; farnesyl, nmethyl, or

-CH2- (C6H5), and 20 -whenRl 4 is-C(O G H5, then

ei therRLl6 orRl7 are not are not nethyl. 15. A conpound
according to claim 14, wherein the conpound is

selected fromthe group consisting of: ~OM7 = ' _Oh
CH HC OH, and-. we OH.71 9 February 2007 WO
2994/ Oﬂéﬂﬂm%ﬁ'ﬁ%t&&%%ﬁ sink a pRamaleuPiital AR 4hd £

conposi tion-eonprising a phamateurtical diluent and a

qmqﬁ@ﬂmpﬂﬁgmgi formula V. O Fe4 je2 .5 wherein: 10 0
. H Cl- C20 al kyl, cycl oal kyl, alkenyl aryl,

1 el A S prac R an G

nm@ﬁﬁ Pﬂaﬁ eachi ndependent | yH, Cl1-Clo al kyl,
o cyc?oa , alkenyl aryl, aryl al kyl, oralkylaryl

NQ e or _.or e_hal o

D L R T 1
&%@ﬁg 15 OC(O)NRNH—RZ? or -0OC(O) NR27R28, where
an are each independentlyH, «c¢1- C20 al kyl,

cycl oal kyl, al kenyl, aryl, arylalkyl, or alkylaryl,

and where RR and R28 can each optionally contain

hal ogen atons; ; RF3 and R24, the sane or different

fromeach other, are Cl-C20 al kyl, cycl oal kyl,

al kenyl , aryl, arylal kyl, or alkylaryL 20 17. A

pharmaceutical conposition according to claim 16,

wherein the conpound is

74




sel ected fromthe group consisting of (tl H (*'9 Hebrary 2007
(** 'V F\/ OHSOHSOH - a 72 9 February 2007 WO

2004/ 005277 PCTI US2003/ 021700 O'l C OH ~( Had OHx
--4CH2)4 /|~ ~Chck 00 1 H3 f (x) H(*) H) Hecrl~ Hae
"C(, o J JH~~aH~~\ -ChcAO Had 6, ...) (x)
H-(x) 1HHH (HCO,0{,O (Hzk. / K+ v sac /1 teu 'C
4 uHc. OO H\ a/ H(x) 4 HaL. 4 $~OHOOO" O
WH (x) H(x) H/ (*) H WCry . MCb r+~CO He WC
~' -~vCOyFI - W or } .~(CHzle H (Jev~'| HaC Ow 4C

21. 'Ih%{u’sg OP; com}%clmnd in the manufacture of a medicament to induce weight loss, where

the compound is of formula IV.

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

administration to a human.

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

administration to an animal.

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

group consisting of:

T

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

group consisting of:
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-.042C CPOCHOH t6c N~ , H ri H (x) (~) O8Fegre@ry2007
HaC and H off 73 9 February 2007 18, ,
Aphar maceuti cal conposition conprising a
phamaceurtical diluent and a conpound offonrula L 19.
Aphai maceuti cal conposition conprising a phamaoenti cal
di luent and a conpound offonm alL 20. A
phar maceuti cal conposition conprising a phamaceurti cal
di luent and a conpound offormm allL 74 9 February 2007

26.  Th@dse diteeconsmuot imthe ompofactire of & nedivameitdo tgatesander awhere the
medi canment t-o i nduce wei ght | oss, where the conpound

compoundii$oPfori@lam.a | V. 22. The use of a conpound as set
forth in claim2l, where the nmedicanent is suitable

for admnistration to a human. 23. The use of a
conpound as set forth in claim2l, where the

medi cament is suitable for_ a m%ﬁr]}‘Lstr tion to A e
27.  Thaniemdla.compoumitaa sqs athdn clgim 2 quedgqments syjtepls o
adnﬁnistmtgn%ghggmy_\here the conpound is selected fromthe
group consisting of o0 O '

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

administration to an animal.

29.  The use of a compound as set forth in claim 27, where the compound is selected from the

_group consisting of:

30.  The use of a compound as set forth in claim 28, where the compound is selected from the

group consisting of:

76




H ': As or CH3 OH OH 25. The use of a conpouridFebsuary 2007
set forth in claim23, where the conpound is sel ected
fromthe group consisting of: o 0 Ct) H SHi "9 or
HCICHk = CH3 OH CH OH, 75 9 February 2007 26.

The use of a conpound in the manufacture of a

medi ment to treat camcer, Whéere tthe co und 1s of
la IV. 27. The usd of a conpound & sdt forth in
Hwhere t he nt is duitabl :
tratign to a 28. The jusg,

: forth|in gh T . ere g medica%.qe i
sui gabl&xf or | admi ni siqaath aninmal . 29. Th

. . O
of a conpound as set forth in clai’m 27, where the ’
canpound is. slelected fromthe grodp consisting of Q00

(CH (CHz cii3 O v lol

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

the compound is of formula IV.

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

administration {0 a human.

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

administration to an animal.

34.  The use of a compound as set forth in claim 32, where the compound is selected from the

group consisting of:

77




er ~ OOH (CCH3 OCH,

O~ 30. The use of a9 February 2007

conpound as set forth in claim28, where the conpound

is selected fromthe group consisting of: 76 is 9
February 2007 OO0 0 SH SHSHI I /ICNc NV~
I{CHQ=(CHz) 5 /= /=~ CNap |={3 OCHa CH _O.>.>e O
OSHS5H (+) CH OkCHO|31. The use of ajconpound in

co nd is of f

Hi's suitable for
33. TH& use of a ecempound
where the nedi canent

facture/of a nedic

as set forth in ¢l aim31, where

is su

ament to st¥
ornmul a N. 32.

admi ni-stT &t an.
as set forth if'claim3I,-
itable for adnministration

to an animal. 34. The use

of a conpound as set forth

in claim32, where the conpound is selected fromthe

group consi sting of:

35.  Theuse of a compound as set forth in claim 33, where the cdmpound is selected from the
group consisting of:
' 36. _The use of a compound in the manufacture of a medicament to inhibit neuropeptide-Y,

where the compound is of formula IV.

37.

administration to a human.

38.
administration to an animal.

The use of a compound as set forth in claim 36, where the medicament is suitable for

The use of a compound as set forth in claim 36, where the medicament is suitable for

78




77 9 February 2007 o o (D (U lol [/-(CH 4=~ SFebruary2007
/(CH 2) A=~ CHy OH, and CHa 0 CEl 35. The use of a
conmpound as set forth in claim33, where the conpound

is selected fromthe group consisting of 0 o L) ()
/(CH) CH3 OH, and CH 0O OEl " 36. The use of a

39. THeQRPBPH eomﬁoﬁmnmaﬁﬁﬁm dtfa lﬁedi@ﬁﬁ&@mﬁmbﬁ%ym@ Eynthase
neur opepti de-Y, where the conpound is of forrmula IV.

. as set forth in cIa|m36
activity, “&&%reertggtgﬁlglirgrgﬁl lgg)rﬁg%m?ésjﬁgui table for adm nistration
to a human. 38. The use of a conpound as set forth in
clai m 36, where the nedicanment is suitable for
0. THERe? Qagorpourd if JUfiin PR A YhEHfuhs BEUPGIGY B uiable To
administratigadb e agmat. t o 1 nhi bi t fatty acid synthase activity,
where the conmpound is of fornula IV. 40. The use of a
conmpound as set forth in claim39, where the
rredi cament is suitable for admnistration to a human.
' f n@is@hlmbﬁg'or
41 Thihe ol dEpltDSulos S RAHIALA 58 ARt G o
administration taan @minalal . 42. The use of a conpound in the
manuf acture of a nmedicanent to inhibit growth of
invasive mcrobial cells in humans or ani mals, where
the conpound is of formula IV. 43. The use of a
" conpound as set forth in claim42, where the

42.  ThHREH SBEMhpduhdSH ¥eahhfifi®ire of a medicament to inhibit growth of invasive

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

43. The use of a compound as set forth in claim 42, where the medicament is suitable for
administration to a human.
44. The use of a compound as set forth in claim 42, where the medicament is suitable for

administration to an animal.

- 45.  The use of a compound according to claim 43, where the compound is selected from the

group consisting of:

CH; CH,
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administration to a human. 44. The use of a corffrbngary 2007
as set forth in claim42, where the nedi canent is
suitable for admnistration to an aninmal. 45. The use

of a conpound according to claim 43, where the

conpound is selected fromthe group consisting of 0 O
O0OH U(~H(, SCHB3s s CH CHCH3 OHa CH3 (H

and cH3 OH 79 9 February 2007 46. The use of a

compound according to claim44, where the conmpound is
selected fromthe group consisting of OO0 0 OH W U

4. THEPS L it S e bl of e G o i stiea i e

euti cal diluent and

group consE' . O ﬁBb. A pharnmaceutical conposition conprising a
(o]

0

47. A compound of formula:

Cl
N
. \N
H
o]
48. : A pharmaceutical composition comprising a pharmaceutical diluent and
 the compound of claim 47.

49/ The use of a compound in the manufacture of a medicament to treat cancer

where the compound is as set forth in claim 47.

50, ‘A-compound of forroula;

.80 .




t he ‘conpound of claima47. 49, The use of a comSduakam2007
the manufacture of a nedicanent to treat cancer where
the conpound is as set forth in claim47. 50;; A

conmpound of forrmula: 80 9 February 2007 0 S/ O H N
ON H IYOO 51. A pharnaceutical conposition
conprising a pharmaceutical diluent and the conpound

of claim50. 52. The use @f a conpound in the

manuf acture of a medi canght to treat cancer where the
conpound is as set forthjin claim50. 53. A conpound

of formulaz: O S OHI /Ix\\ HCH3 0O54. A

phar maceuti cal conpos®tion nprising a phar@aceuti cal

di l uent and the conpound cl ai m 53. 55. e use of

conmpounrd in t man fre of a rredﬂcarren
t AoN h A
0] N
H
0
51, A pharmaceutical composition comprising a pharmaceutical diluent and
the compound of claim 50.
32, - 'The use of a compound in the manufacture of a medicament to treat cancer

where the compound is as set forth in claJm 50.

53, A compound of formula:

54, . A pharmaceutical composfitioh comprising a pharmaceutical diluent and
the compound of claim 53.
55, . The useofa co'mpound in the manufacture of a medicament to treat cancer

where the compound is as set forth in claim 53.




81 9 February 2007 56. A conpound according t & kehiugny 2007
1, where: R is H R2is -OCH2C(O NHR5, where RS is
Cl-Clo aryl containing a halogen atom R3 is -CHs; R4

is -n-C6-Cs al kyl. 57. A pharnmaceutical conposition
conprising a pharmaceutical diluent and the conpound

of claim56. 58. The use of a conpound in the

manuf acture of a medi canent to treat cancer where the

56, conpAesthpbandsccRling ©'cldimi 1N whb@i M 56. 82
R'isH; i

R”is -OCH,C(O)NHR?, where R® is C;-Cyo aryl containing a halogen atom;

R’ is -CH;

R*is -n-C4-C; alkyl.

57. A pharmaceutical composition comprising a pharmaceutical diluent and the compound of

claim 56.
58.  The use of a compound in the manufacture of a medicament to treat cancer where the

compound is as set forth in claim 56.

s




