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LI PASE- MEDI ATED DI SEASES" Technical Field of the Invention The present
invention relates to novel heterocyclic conpounds of benz 9 ones t hat
affect t h&VA7M%Y of enzynes of 1ipase gene famly. ?ﬁ@ %%@ hes
invention relates to pharmaceutical conpositions that contain the
benzoqui none derived conpounds, process for preparing the sane and their
pharmaceutically acceptable salts, derivatives, isoners, polynorphs,

sol vates thereof having a selective activity on di seases and conditions
medi at ed by genes of Iipase famly. BACKGROUND OF THE | NVENTI ON I n many
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containing high fat content and low fiber concentrations continuous to be on the rise,
accompanied by a labor-unintensive sedentary lifestyle. Such excessive intake of fat,
accompanied by reduced conversion of fat into energy because of sedentary lifestyles can
lead to accumulation of fat in the body at various levels including body fluids, cells and
tissues. Consequently there is a steady rise in a population at a heightened risk of
metabolic disorders such as overweight or obesity, which progresses to associated

disorders like diabetes, cardiovascular disorders, metabolic syndrome, and hypertension.

In general the first line of treatment for individuals suffering from such metabolic
disorders, in particular overweight or obesity, involves adoption of a diet low in fat and
regular exercise. Compliance with such regimen however can be poor and, as the disease

progresses, treatment with therapeutic drugs becomes necessary.

Accordingly, studies have been made towards developing drugs that are safe and
effective for prevention and treatment of clinical manifestations that are caused as a
consequence of accumulation of fat in body fluids, cells and tissues. Thus, there is a
continuing necessity for decreasing the absorption and accumulation of fat in the body in

some manner,



One approach to prevent or reduce fat accunulation is by reducing or
inhibiting agents that aid in digestion and absorption of fat at various
| evel s in the body. Enzynes belonging to the |ipase gene re of

t he centrdWOFWH@W%éﬁce in lipid netabolism absorptior Qgﬁyu)soﬁn%
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function while bound to the lumnal surface of endothelial cells in
peripheral tissues and the liver respectively. Both enzymes participate
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Pancreatic lipase is one of the key enzyrries in lipid metabolism. It is synthesized by
pancreatic acinar cells where it is secreted into the intestinal lumen and aids in the
intestinal absorption of long chain triglyceride fatty acids (Verger, R. 1984, Pancreatic
Lipases Jn Lipases. B. Borgstrom and H.L. Brockman, editors. Elsevier, New York. 83—
150; Lowe, M. E. 1997, Molecular mechanisms of rat and human pancreatic triglyceride
lipases. J. Nutr. 127: 549-557). |

The action of the triacylglycerol lipases is believed to be antiatherogenic because these
enzymes lower serum triacylglycerol levels and promotes HDL formation, (Olivecrona,
G., and Olivecrona, T. (1995) Curr. Opin. Lipid. 6:291-305). Lipoprotein lipase is the
major enzyme responsible for the distribution and utilization of triglycerides in the body.
Lipoprotein lipase hydrolyzes triglycerides in both chylomicrons and VLDL. Hepatic
lipase hydrolyzes triglycerides in IDL and HDL, and is responsible forl lipoprotein
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functions as a phospholi pase, and hydrol yzes phospholipids in HDL.
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Hepatic |lipase in the rat ovary. J. Biol. Chem 264: 4222-4230). Athird
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Lipase, a@ey role in atherosclerosis?”” FEBS Lett,, Nov 26, 462(1-2):1-6). Several groups

have also proposed that both LPL and hepatic lipase besides their traditional role as

lipolytic enzyme also appear to serve as ligands in the metabolism of plasma Iipoprdteins
(Nykjaer, A., et al., 1993, The alpha 2-macroglobulin receptor/low dewsity lipoprotein
receptor-related protein binds lipoprotein lipase and beta-migrating very low density
lipoprotein associated with the lipase. J. Biol. Chem. 268: 15048~15055; Krapp, A., S. et
al., 1996. Hepatic lipase mediates the uptake of chylomicrons and VLDL into cells via the
LDL receptor-related protein (LRP). I. Lipid Res. 37: 926-936). Transgenic animals
expressing human lipoprotein lipase or hepatic lipase have decreased levels of plasma
triglycerides and an increased level of high density lipoprotein (HDL) (Shimada, M., et al
(1993) J. Biol. Chem. 268:17924-17929; Liu, M.-S., et al. (1994) J. Biol. Chem.
269:11417-11424).
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| i pase i pdpcertain at this time, it is believadtioeawe®ss role in
HDL net mgpﬁdgﬁq(\]aye, M, et alL, 1999, A novel endothelial-derived

| i pase that nodul ates HDL netabolism Nat. Genet. 21: 424-428). Wth the
i ncreasingly recogni zed potential of |ipases in fat netabolism pathway,
the drugs that inhibit or reduce the activity of |ipases at various

| evels in-the body formthe front |line of therapy for the treatnent of
di seases nedlat:edfY dGHuaH hthivalonhs fifke 3t & GBS ascArhd Pase

i nhi bi torl‘xﬁﬂgrt% &gn%r%ggﬁylgg z]ijgﬁ.- o%e‘_gz’fsfg I%:Ier'ug _|yncl ugég@%lﬁgsteat

( XENI CAL afinction ofdiis Gpdsh ésdthough un@rtaipat Gisttinke jt inBAig0gido haveraomotean HRAL ent

Appl i catign . .ER129748 relyat e |, _?pgrlt ds and
their use%letr?%lclcdhsﬁll Jﬁ%el’ ;\é’ B%%léﬁgg%’ilg r}to?edgsngbrg%lgﬁ ¢ re%tlﬁ)ﬁg ﬁ@b@?@%?ﬂem a
and obesi HL axthbioditrat NatnGernst. %: 42-428).nt esti nal | i pases such as gastric,
pancreatic and carboxyl ester |ipases, particularly pancreatic |ipase, in
the gut Withethe dndedsinglyk=cdgnized ipgestial af liphsediietfatr yefabtlishy pgheaserihd ng

| i pase frgminteractin it its lipid target. 1t however  dges not
appear togﬁ‘ﬁ% ab’r’i&g’ftfoég‘fﬂ%H1eia5té‘§1é’s°fg¥’ﬁs’§? at ﬁaﬁlﬂui 1%618 ?%A@SE’P PO R ases,
such as hepadiie 6f hasgy @r tehdedihelti @l didehea sfediatekdi tshacgtr@ulatiqnof e agni zed

as having roles in catalyzing the hydrolysis of lipids. (Drent M, van
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as having roles in catalyzing the hydrolysis of lipids. (Drent ML, van der Veen EA.

Lipase inhibition: A novel concept in the treatment of obesity. Int J. Obes. Relat. Metab.
Disord. 1993; 17:241-244.) Orlistat also tends to produce a high incidence of unpleasant

(relatively harmless) side effects such as diarrhea.

Compounds that inhibit hepatic lipase and/or endothelial lipase activity have been
disclosed in PCT Application No. W02004094393 for the treatment of hepatic and/or
endothelial lipase mediated diseases. The compounds are primarily directed towards
increasing HDL levels by inhibiting the activity of hepatic and/or endothelial lipase, and

are not intended to target intestinal or other lipases.

Therefore, it is desirable to develop new compounds that are useful in reducing or
inhibiting metabolism, absorption, and accumulation of fat at various levels including
fluids, cells, and tissues in the body by inhibiting or reducing the activity of all members

of lipase gene family of interest and not just a particular type of lipase.



of |ipase gene famly of interest and not just a particular type of

| i pase. 4 WD 2007/ 010546 PCTI 1 N20051000318 A pl ant benzoqui none enbelin
(2,5-di hy ecyl - 1, 4- benzoqui none) obtained fraomthe dried fruit
of Enbelld&gﬁé gﬂg known as an antifertility agent hdS TANSYS YT
reported to elevate activities of the |lipogenic enzynes, mal ate

dehydr ogenase, gl ucose-6- phosphate dehydrogenase and

hydr oxynet hyl gl ut aryl - CoA reductase while essentially not affecting
lipolytic enzyne activities. (Gupta S. at al., Fitoterapia 60(4):331-338

1989). mbel in i I tit
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40: 109 (1994 Iheatdd ESitf Thdelp eibbE Al I@mwnra@@nraﬁ@ﬁerrﬂﬁy hghi Bist20do tkn
X-1inked inhibitor of apoptosis (XI AP). (Ni kol ovs %ﬁﬁb eska at al, J.
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i nvention p%@lﬂétged%h ?@H&ég%dq{yd}:&%ﬁ&hﬁglﬁa}yl -Cod feB{lctaéé’Zwﬁ@e efetagy €i n:

R1 and R2 "are each ependent 'y sel ected fromthe group consisting of
hydr ogen, noB-affaQing dimgmtlc e@zmpzectwstle@a(cktgplta Scat @L3Fléntkrém9|60(®@3433é8
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hydr ogen, didl Bled.r8hemo47:24801(B@4))cyano, isocyano, thio, Cl-C6 al kyl,

cycl oal kyl, aryl, al koxy, and aryl oxy groups. However in accordance with
the present invention Rl and R2 are not nethyl, nethoxy, ethyl, ethoxy,
phenyl , arSUMYARIXOF THEENYEREEAN i nvention al so relates to the conpounds
of fornmula (1) and derivatives thereof including but not [imted to

pol ymor phspye | SOUR Y e AN podvRAS Uotipdul&Y 89bmm@EQITEL 11 €, OF

wherein:

R, and R; are each independently selected from the group consisting of hydrogen, Cs-Cy3
‘alkyl, C;-Cyp haloatkyl, Co-Ci;3 alkenyl, C»-Ci3 alkynyl, C4-Cs cycloalkyl, Cs-Cs
cycloalkenyl, C;-Cy; alkoxyalkyl, C-Cs alkylcycloalkyl, Ci-Cs alkylcycloalkenyl, Cy1-Cy3
alkylamine, C;-C;3 arylamine, C(O)C;-C¢ alkyl, O-C(O)C;-Cs alkyl, heterocycloalkyl,
aryl, alkylaryl, C(O)aryl and O-C(O)aryl; wherein each of the foregoing groups may
optionally bear 1 to 6 substituents independently selected from hydrogen, halo, nitro,
amino, cyano, isocyano, thio, Ci-Cs alkyl, cycloalkyl, aryl, alkoxy, and aryloxy groups.
However in accordance with the present invention R; and R, are not methyl, methoxy,

ethyl, ethoxy, phenyl, and hydroxy.

The present invention also relates to the compounds of formula (I) and derivatives thereof

including but not limited to polymorphs, isomers and prodrugs thereof, geometric or
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phar maceutical ly acceptable esters, ethers, carbamates of such
conpounds, all solvates and hydrates thereof and all salts thereof. In
anot her adpeew7Ptid4ent i nvention provi des use of conmpolSddNYSPWI¥LI a (1)
in reducing or inhibiting netabolism absorption, and accumnul ati on of
fat at various levels including fluid, cellular, and tissue levels in
body by inhibiting or reducing the activity of enzynmes belonging to

| i pase gene fam ly. In another enbodi nent, the invention provides
conpounds of formula (11): 0 *OR, R20 10 O wherein: Rt and R2 are
each i ndepenidaniséryers ¢hesentf eahdf plommachetiogip agreptobls iestersn gthefs, G8batidBesadtkyl ,

o1 b oyol e kS Rkt e g 7 2 T s

al kyl cycl ogl kenyl , Cl-C13 al kyl am ne, Cl1- .C13 aryl amn - al kyl ,
et o1 ooyl DR ssasey predet By sitiof PV ies i gyttt ATbRR e (L R:fRucil B
f or egoi ng g@riahipisingragtabplisngabdomptiohpaxi abonmuldion w4t iat veiotis levels @pbrdgnt | y

sel ected fram hydrogep, hal o, nitro, am.nQ, cyapo, isocyano,.thio, Cl-C6
kot oyt S5 gretitvare i boc s S s B g e R B b e
accordancebmn%mgtt@gp@é?@@rﬁmm nvention Rl and R2 are not nethyl, ethyl,
and phenyl. The present invention also relates to the conpounds of
formula (lipanshe Sbii%ahi, ¥R Snvehil $6¥iddsRempslindgofetm@tnl i mited to

pol ynor phs, isonmers and prodrugs thereof, geonetric or optical isoners
t hereof, and pharnaceutically acceptable esters, ethers, carbanates of
such conmpounds, allQsol vates and hydrates thereof and all salts thereof.
| n anot her aspect pitesdf: i nvention provides use of conpounds of fornula
(I'') in reducing nhi bi ti ng nmetabolism absorption, and accunul ation

of fat at varh%)# m including fluid, cellular, and tissue levels in
body by inhib ng tlucing the activity of enzynes belonging to
| i pase gene fam|y.0

r

wherein:

R; and R; are each independently selected from the group consisting of C;-C3 alkyl, C;-
Cyo haloalkyl, C;-C3 alkenyl, C,-Cy3 alkynyl, C4-Cg cycloalkyl, C4-Cs cycloalkenyl, C;-
Cy; alkoxyalkyl, C;-Cs alkylcycloalkyl, C;-Cs alkylcycloalkenyl, C;-C13 alkylamine, C,;-
Cy3 arylamine, C(O)C;-C; alkyl, heterocycloalkyl, aryl, alkylaryl, and C(O)aryl; wherein
each of the foregoing groups may optionally bear 1 to 6 substituents independently
selected from hydrogen, halo, nitro, amino, cyano, isocyano, thio, C;-Cs alkyl,
cycloalkyl, aryl, alkoxy, and aryloxy groups. However in accordance with the present

invention R; and R; are not methyl, ethyl, and phenyl.

The present invention also relates to the compounds of formula (II) and derivatives
thereof including but not limited to polymorphs, isomers and prodrugs thereof, geometric
or optical isomers thereof, and pharmaceutically acceptable esters, ethers, carbamates of

such compounds, all solvates and hydrates thereof and all salts thereof.

In another aspect present invention provides use of compounds of formula (II) in

| reducing or inhibiting metabolism, absorption, and accumulation of fat at various levels
including fluid, cellular, and tissue levels in body by inhibiting or reducing the activity of
enzymes belonging to lipase gene family.
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provi des conpounds of fornmula (Il11): 0 0 OR- Rz 10 0 O wherein: Rl
and R2 are each independently selected fromthe group consisting of

hydr ogen, WR2@1/810548 kyl , Cl-CM hal oal kyl, C2-C, 3 al kenyF,T/Iwi’%ﬁ“g“& kynyl ,
C4-C6 cycl oal kyl, C4-C6 cycloal kenyl, Cl-C13 al koxyal kyl, Cl1-C13

al kyl am ne, Cl-Cl13 arylamne, G -C5 alkylcycloalkyl, C-C5

al kyl cycl oal kenyl, C(0)d -C6 al kyl, heterocycl oal kyl, aryl, alkylaryl,
and C(O aryl; wherein each of the foregoing groups may optionally bear 1
to 6 substituents independently selected from hydrogen, halo, nitro,

am no, cydnaenothysepadisrent, tuqu@cent@nmv%ﬂsmmm\)é@w%amﬁa (I¥ryl, al koxy, and
aryl oxy groups. The present invention also relates to the conpounds of
formula (111) and derjvativ t hereof including but not limted to

pol ynor phs, isoners rd prodyugs thereof, geonetric or optical isoners

t hereof, and pharnacegutical’ly Rccept abl e esters, ethers, carbamates of
|iii'
es

such conpounds, all ates and hydrates thereof and all salts thereof.
I n anot her aspect g ipvention provides use of conmpounds of fornula

(rer) in Rgducioo 0 '¢h%ing met abol i sm absorption, and accunul ati on
of fat at va?vpﬁé leviels intluding fluid, cellular, and tissue levels in
body by inhibk}ing orreducing the activity of enzymes belonging to

| i pase gene famly. The present invention further provides the process
for preparation of conpounds of fornmulas (I), (Il1) and (Il1l) and

deri vat i ve®hardier eof . The present invention provides a pharmaceuti cal
conposi tions conprising any of the conmpounds of this invention including

their pol yRoagRe apr esdh indepdndeniyseleted f5orn itives @t sopgsting ohbrdipeeant eCest er

ethers, cajRame{ e,, aRdoA1Mes-5 ehikbngl NCI-8AUEHRG1,08,-C;s cycloalkyl, Cs-Cs
cycloalkenyl, C;-Ci3 alkoxyalkyl, Ci-Ci3 alkylamine, C;-Ci; arylamine, C;-Cs
alkylcycloalkyl, C;-Cs alkylcycloalkenyl, C(O)C,-C¢ alkyl, heterocycloalkyl, aryl,
alkylaryl, and C(O)aryl; wherein each of the foregoing groups may optionally bear 1 to 6
substituents independently selected from hydrogen, halo, nitro, amino, cyano, isocyano,

thio, C;-Cg alkyl, cycloalkyl, aryl, alkoxy, and aryloxy groups.

The present invention also relates to the compounds of formula (IIT) and derivatives
thereof including but not limited to polymorphs; isomers and prodrugs thereof, geometric
or optical isomers thereof,-and pharmaceutically acceptable esters, ethers, carbamates of

such compounds, all solvates and hydrates thereof and all salts thereof.

In another aspect present invention provides use of compounds of formula (III) in
reducing or inhibiting metabolism, absorption, and accumulation of fat at various levels
including fluid, cellular, and tissue levels in body by inhibiting or reducing the activity of
enzymes belonging to lipase gene family.

The present invention further provides the process for preparation of compounds of
formulas (I), (IT) and (III) and derivatives thereof.

The present invention provides a pharmaceutical compositions comprising any of the
compounds of this invention including their polymorph, prodrug, isomer or
pharmaceutically acceptable ester, ethers, carbamate, and oximes useful in reducing or

inhibiting activity of enzymes of lipase gene family participating in metabolism,



inhibiting activity of enzynes of |ipase gene famly participating in
netabolism 7 WD 2007/ 010546 PCT/ |1 N2005/ 000318 absorption, and
accurrul ation of lipids in body at various |evels includin bo_ZOﬁ f%)ui d,
cel lular ¥PYWTY8HE | evel for treatment, amelioration ‘6?“&‘2 P1%n of

di seases nediated by lipase gene famly enzyne including but not limted
to overwei ght or obesity, hyperlipidem a, hyperchol esterol em a,

hypertri gl yceridem a, pancreatitis, hyperglycem a, atherosclerosis,

nmet abol i ¢ syndrones, other cardiovascul ar di seases, and other metabolic

di sorders present invent er .aspe IOVl t he use
of  compodFrrtgr” FEF frmuRNE bt R b boty' K feghs, BeRGink Bk WBRer cor For
ski n, haicellutaraad @irsswdmforarepfnmaraaiehmﬂtmansrq;rweEB@ﬂM diseassat inediatedh stil |
further pect provides the use 0 ou formul a ), .(I1) and
(111) an% ass, &eney Laniph have IEIQU%J'P%\(}’HEPO{;? tFééf’ CEM ¢ ro("a%w ‘%y’ssue
damege  GeptsRiddaa, m:,@éx@bdlétlter&a;hiw ﬁﬁﬁ&nél%‘dhﬁémiagpdmﬂéﬁt%s hypehg@lydefns ent
invention also relates to the pharpmaceutical formulations conprising of

any of EBwpetiFasibmSRROfG PH@TC(HP% othqr|cprdigyascular fiseagere apfeP T ARGIROLC t her eof
by thenmsglygesOr iN  conjunction with a suitable pharmaceutically
acceptabl e excipient. Such formulations are wuseful in reducing or

i nhi bi tiRge %Fefsén\{'lﬂ\bént@én ﬁ%ﬂfﬁ@%s&%t éléooll%%d&ecﬁ@uiea@ doi:hp@ﬁ{d% o€ ifRAklaBg 1N
met abol i sm “absorption, and accunul on of lipids in body at various

| evel s i tﬁﬁsl(ﬂdlﬁmﬁg(l Yrod etivatives thereqfifon skin, haitcarq ysowndtiswedpataBien.t r eat ment ,
amelioration or prevention of diseases nediated by |ipase %ene famly
enzynes diiepresent dvenips igratill fhrthsp esneelyprovigesehe pysi fednimaounds of Hﬂums

hyper chok st b fThma MAGHEL BeNSPTJ Hellf or BANCHERL desuostl] 88

at her oscl ther car |ovascu a seases, l1Cc syn ones, and
met abol i @atdbttb)rm@r@lalﬁhibogmeseeming hipegest i on al so pI’OVI des the manner of
manuf act ure of nedi canments conprising of conpounds of formulas (1), (I1I)
and (111 JThapcbsertinventidnas tehgssdothe phammacetisrlapoutlitival bympstsingcafiape anount

i uvant o TiaRust SrIRRRD BB, b Boppa CRFAL B8 by PN A T at i ves
t her eof mEyjuddtivh kéth abseitaderblianasteutidally atchgtablaetdipienti Sigh detnmirtions be

present invention furth r el ates to the hod of nt of .di seases
e at ed U IR FRUSEE gE RGb R 4 B RaR L hysa ame FelGPRTGPH e
t her apeutetadbliym, ebb@pfidry end BRUMLIaE6Y of lipids in body at various levels including

body fluid, cellular and tissue level for treatment, amelioration or prevention of diseases
mediated by lipase gene family enzymes such as overweight or obesity, hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, pancreatitis, diabetes, atherosclerosis, other

cardiovascular diseases, metabolic syndromes, and metabolic disorders.

The present inventibn also provides the manner of manufacture of medicaments
comprising of compounds of formulas (I), (II) and (III) and derivatives thereof in a
therapeutically effective amount either alone or in combination with pharmaceutically
acceptable adjuvant. The compounds of formulas (1), (I) and (IID) and derivatives

thereof may further be combined with other active ingredients.

The present invention further relates to the method of treatment of diseases mediated by
lipase gene family of enzymes by administering in a therapeutically effective amount any
compound of formulas (I), (II) and (III) and derivatives thereof in human or animal

subjects.
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conmpound of forrmulas (1), (Il) and (I11) and derivatives thereof in human
or animal subjects. 8 WO 2007/010546 PCT/ 1N2005/ 000318 The present

i nvention and other objects, features, and advantages of the ﬁresent

i nvent i onwowodAoildagome further apparent in the fol | ow Hg/TeWE0I%EH
Description of the Invention and the acconpanying enbodi ments. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The present invention provides novel nethods
and conpositions for use in reducing or inhibiting activity of |ipase
gene famly enzymes for treatnent, anelioration or prevention of |ipase
gene famly enzyne nedi ated di seases and conditions in an individual.

Def i ni t i ofige presehtdgventivhendwtbe objsets, fBaterds, hinbadvahthgeaiof the pedfseniiinvientinn ar e set

forth to jl]Justrate and defin neani,n d.s f ;the.vari,ous
torm usetit B8 EFrREShaEn! fins FiSnarunf B RRaR B P hBede e a1
enzynes" s attoegadydigaintbodinehtsde but are not limted to hepatic |ipase;
intestinal |ipases including gastric |ipase, pancreatic |ipase, and
carboxyl ester |ipase; endothelial |ipase; phospholipase and other rel ated
| i pases. THTAIBEIWDEMRIFEOMNIOF d&lH VVASEdPNabl e” as used herein refers to
t he substance including carrier, diluent, vehicle excipient, or

conposi ti i.ng; tg. bl 1 : i | : ith the
B L e R
t he reci pinbibitinghestiz@f . ofTlipaseepgme" &inkilyl tndyyes tfoeltfeatorenasampelioratioh emot her
substi t uent ans nl ess otherw se defi.ned, .a straight or br.anched

chai n monBAPER oy HPOE SPBE R bl eame SR faR S HlonTuf "

et hyl, n-pdopekl. 1 sopropyl, n-butyl, tertiary butyl, sec-butyl, n-pentyl
and n-hexyl. The term "al kenyl" enpl oyed al one or in conbination with

ot her ter ans a straight chain or branched nonoval ent hydrocarbon
group havﬁ%@ﬁﬁwg stated nunber ranges of carbon atons, and groups such

as vinyl, yRfQP§R¥vise SpfRENhe foliBOREHANUns At YoHH BYBustBtBE LS OMET S

the meaning and scope of the various terms used to describe the invention herein.

The term “lipase gene family enzymes” as used herein include but are not limited to
hepatic lipase; intestinal lipases including gastric lipase, pancreatic lipase, and

carboxylester lipase; endothelial lipase; phospholipase and other related lipases.

The term “pharmaceutically acceptable” as used herein refers to the substance including
carrier, diluent, vehicle excipient, or composition being compatible chemically and/or
toxicologically, with the other ingredients comprising a formulation that is not deleterious

to the recipient thereof.

The term “alkyl” by itself or as part of another substituent means, unless otherwise -
defined, a straight or branched chain monovalent hydrocarbon radical, such as for
example, methyl, ethyl, n-propyl, isopropyl, n-butyl, tertiary butyl, sec-butyl, n-pentyl

and n-hexyl.

The term, “alkenyl” employed alone or in combination with other terms means a straight
chain or branched monovalent hydrocarbon group having the stated number ranges of
carbon atoms, and groups such as vinyl, propenyl, crotonyl, isopentenyl, and various

butenyl isomers.



9 WD 2007/010546 PCT/ 1N2005/000318 The term "al kynyl" enpl oyed al one or
in conbination with other terns neans a straight chain or branched
acyclic carbon chain which contains a carbon-to-carbon triple bond

hydr ocar bwo mopupsdsavi ng the stated nunber ranges of cBYHERIRYBIES and
groups. The term "cycl oal kyl" nmeans a cyclic either nonocyclic or
polycyclic al kyl radical having at |east 3 carbon atons and typically 3
to 7 carbon atons. Exanples are: cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl or cycl oheptyl. The term "al koxy", alone or in conbination,
signifies a group of the formula alkyl-0- in which the term"al kyl" has
t he previ dissltgmgialiemyKiegpldyed alasegr is getbinationstithoother terttsoxepns mstrapghbpoxy,

i SOpPr opoxy.,..:n- i u . . ad, 3 ) or .2-

nmet hoxyet ﬁ%&‘@ .Op%aglél?egr@&% ¢ ﬁ:o £%3%%§0&%I i?%}wél{r)régcr%boéntép Igfbofl%e Cr to
C5 al kyl duydrogerben galpdtaving tledstataimutriver reygeb ofxlakbph atpnsumdagrelipshe conposite
group is attached to the nucleus at the alkyl termnus. The term"C i to

C5 het er oclhel teaml KyycloathyBnmeans he palio cajitbro alokgdyclgr ot polyemeiinplidd Gadiaet bon
atons, preferably 3-5 carbon atons, and including at |east one heteroatom
sel ected fFOH$ af\l?{eaﬁt gnﬁ?fa%qn ,On]‘?\kﬁgghty@ybg%%gf 8%&% 3P xﬁIB{’]lgsr 8%t omor a
carbon at emlogrbyl,to9ElabutAl dclopaRANS/ cRbe:d! aggtlbkeptiydr ocar bon group having a
single (e.g. phenyl) or a fused ring system (e.g. naphthal ene,

ant Br aclener,he pémn'ﬁmbhy"«; Blene 61 i@.chmbidationphig@tiesd You® oD foﬂrﬁlﬁaauqrmﬁ i€ |
carbocylic ring having 6, 7, 8 9 or 10 carbon atops, such a enyl,
naphthyl . WHGRe A7y SR KT PISHORTEHE STERFRET FS) 26 BEIORAITY he"
substi t ut id, N i QRBRPOLY, MAlRtox§UNSIIME NS $elbRet 8l fIcompulelr QY 2- am no,
hal ogen, %ﬁﬁ%& cygng, yél to C?l al kyl ,?cz to Cﬁﬁ al kenyl , to 4

al kynyl , @ethoxyeioxyl koxy, G to C4 dial kyl ami no, the al kyl noieties
havi ng the sanme neani ng as previously defined. The preferred aromatic

hydr ocar bde tgnoip 19 §s pinlayaloalkyhiemeanp any @f3he 61 oC4dlevd gevap yg subsidepd g

substi tut e Yb%hkgﬁ | 5@1 8’0 sjitggﬂf UPattAAM BIS nudteus 3t taldn 8 or 9
car bon atons, (Q’td I e s%‘l".h‘?:c Ugll r?g ne etugr ogtom sel ec{nédeufsr om aNk,%, 0
and/ or S, Wringwisi m dazol yl, thiadiazolyl, pyri dyl, (benzo)thienyl,

(benzo) furyl, quinolyl, t et rahydr oqui nol yl , qui noxalyl or indolyl. The
subst i t uerths tesm ‘Chdo ke heterparojdalkyl” means a heterocycloalkyl group having 2-6 carbon

atoms, preferably 3-5 carbon atoms, and including at least one heteroatom selected from

N, O and/or S, which may be attached via a heteroatom or a carbon atom.

The term “aryl” means an aromatic hydrocarbon group having a single (e.g. phenyl) or a
fused ring system (e.g. naphthalene, anthracene, phenanthrene, etc.). A typical aryl group
is aromatic carbocylic ring having 6, 7, 8, 9 or 10 carbon atoms, such as phenyl, naphthyl,
tetrahydronaphthyl or inde;nyl, which may optionally be substituted with one or more
substituents selected from hydroxy, amino, halogen, nitro, cyano, C; to C, alkyl, C; to C,
alkenyl, C, to C; alkynyl, C; to C4 alkoxy, C; to C4 dialkylamino, the alkyl moieties
having the same meaning as previously defined. The preferred aromatic hydrocarbon

group is phenyl.

The term “C; to Co hetéroaryl” means a substituted or unsubstituted aromatic group
having 3, 4, 5, 6, 7, 8 or 9 carbon atoms, at least including one heteroatom selected from
N, O and/or S, like imidazolyl, thiadiazolyl, pyridyl, (benzo)thienyl, (benzo)furyl,
quinolyl, tetrahydroquinolyl, quinoxalyl or indolyl. The substituents on the heteroaryl

10



10 WD 20071010546 PCT/ 1N2005/ 000318 group may be selected fromthe group
of substituents listed for the aryl group. The heteroaryl group may be
attached via a carbon atomor a heteroatom if feasible, The term"C6 to
Cl o aryl oXy0 200@4H546n aryl group containing 6, 7, 8, 9FCEANYESAYIHon
atons as defined previously, attached to an oxygen atom C3 to C9

het eroaryl oxy groups are analogs of the C6 to O o aryl oxy groups, at

| east including one heteroatomselected fromN, 0 or S. The term "hal 0"
means fluoro, chloro, brono, or iodo. The term"am no", alone or in

conbi nation, signifies a primary, secondary or tertiary amno group
bonded vi agrolre mmay theosgkentedtfomm the group € sestimmuadigted fonthegarplugrogmrhgi ng an
KL Or ORI SHRS G0 ARG NELELL R BRLOR GLRND carTYing two

simlar or r-cycloa uents o he two

nitrogen substitutents together farm a ring.,. S, for, exanpl e,
"N ot o Cs B i SRSk et 86 AT Srof stk BpesTo SR
met hyl - et hatbagmbgdefingd pre@lously, rittiehpd toodn @iypear itethnO; B, hetgpsaflexsagrbypsanm no,

di met hyl am no and di et hyl ami no .and parti.cul arl referred primry an no.
The term ""%f?/&?f",%gsaﬂ%ﬁeeéé?:o EW TYRET HRYRSoH, least Sﬁ?{‘fiﬁlgsonﬁ hP@F@ag’P‘bfr}E@YedThe
term"nitreymNabaR&, or in conbination, signifies a NO2 group. The term
"het erocyclic group” refers to radicals or groups derived from nonocyclic
or  pol ycythd ternseHalér de@fs Miord) REREL bRERer idPst i tut ed or unsubstitut ed

het erocyclic nuclei having 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14 ring

atoms and T@tesh Mo, aléhet & 18 ddeibeiatorR spfiFies 3G rREdrE thebdndinyt dreegitigup
consi sting of nitrogen, oxygen or sulfur. The term suybstituent is

"non- i nt er FEPP GPUP AP Ha, R METORRY AtoRoNIth TRESEFEAY GMIC TR FATYINEA ¢ he
group is Sé:liéﬁa@d%‘/cl%g&w GuibkfitierNld Sth@ Rirdidrl oS Erobi c‘aﬁﬁﬁgwa hemflesirgnat ed

position an perform the designated or 1intended role. Thus unsuitable
groups ar edifgentudiyd br ersledler]l sybdtityentsi enthef twonairopeit ewtsiufenty” toggther

addi ti on, ] Eor _ 3 i gV | abel ed
Mih an i SATREUNE, Qlon'sl Mo Bublol A, Bl Ry ShylBEtd Smterifo, 0% °3
conpounds dsthebhimoomelei-etfylemine e pyreadidinel -gloom piperiina ftct, lppefepably sammito,

[ nventtOn. ik SARHIAND ey RbiR) 4 ToricRA) Bkt bifaryQhidie 1K@, under

The term "cyano," alone or in combination, signifies a —CN group.

The term "nitro," alone or in combination, signifies a —INO, group.

The term “heterocyclic group” refers to radicals or groups derived from monocyclic or
polycyclic saturated or unsaturated, substituted or unsubstituted heterocyclic nuclei
having 5, 6,7, 8,9, 10, 11, 12, 13 or 14 ring atoms and containing 1, 2 to 3 hetero atoms

selected from the group consisting of nitrogen, oxygen or sulfur.

The term substituent is “non-interfering” substituents. By “non-interfering” is meant that
the group is suitable chemically and stability wise to occupy the designated position and
perform the designated or intended role. Thus unsuitable groups are excluded from the

definition of “non-interfering”.

In addition, compounds of Formula (I) and derivatives thereof may be labeled with an
isotope (e.g., °H, **C, 8, '], etc.).

A “prodrug” refers to a compounds capable of being converted to compounds of the
present invention by reactions of an enzyme, gastric juice, or the like, under physiological

conditions in vivo, specifically compounds capable of being converted to compounds of

11



conditions in vivo, specifically conpounds capable of being converted to
conpounds of 11 WD 2007/010546 PCT/ 1N2005/ 000318 the present invention
upon enzynmatic oxidation, reduction, hydrolysis, or the |like

conpounds WAHMEIWSEF bei ng converted to conpounds of tRET 6@@@%%?”8

i nvention upon hydrolysis or the like by gastric juice or the like. A
"pol ynorph" refers to a conpound that occurs in two or nore fornms. The
phrase "therapeutically effective amount” neans an anount of a conpound
of the present invention that - treat or prevent the particul ar disease,
condition, or disorder; or attenuates, aneliorates, or elimnates one or
more sy nptthersregsnt mventmrwnown@rma@p ouidation, redueitn hyskiolyss, aditksolilbe Pt 2 or

prevents OCOglgbﬁﬁég c%&%lé)gﬁ Lin®' errﬁ%ﬁecp t g&%&uﬁcym ﬂl'g‘_?‘rﬁ%fentt %e t]%ﬂrt'}'pbﬁm ar

di sease, condition, or disor escri herel n e use ns Cl
-Cr, is udwdrolwisor gwiliky begastricghicOr, thdke. C3, ... CO Thus, Cl C20

inCI udes, Cl1, C2, C3, ¢4, C5, Co6, C7, (C8, (9, C10, C11, C12, C13, C14,
C15, C16, A£iolyngiph” reks to aaomdp@20 thaBlec@b3n iwendrusbesfomash of Cl1, C2, C3,
x4, G, C6, Cr7, C8, (C9, C10, C11, C12,. C13. C2- C13 includes each of C2,
C3, 4, C51‘he%ras€?‘theﬁa¢utm y ﬁﬂc@tlve@mdupt”cmézaps @1 3mounmtcbfsiocoigpotuhd of thewi 1 | be

apparent that thos the art, that an i fi tlons to the
materi al s P'&N ﬁ%’&l@ ﬁrﬁi} %é’r%?%{t tPe %aé’racu% }éﬁea? epa??l ?d%%%{he -

pur pose armitemuateerméhoﬁtest bi sliminiee biid Glﬂmor'Ef‘@mfpmltrlsouﬂ thg pgmmdmadhsdam ns as
occurring in heea are exp a) a eratlo carried
out "t 1 QGG 5 BTl e A e Al dre SiSetnE i ost SRR BETF co

Cent i gr adepaliculab@isx6d) co@iitadn, bhisordadéstMtdWaginoni t or ed by t hin Iayer
chromat ography (TLC) and reaction tinmes are given for illustration only,

c) Mel t: NQTHROIsB to$ t@'ﬁﬁ (ul(rjmtonr rsaﬁ,é%@b s@:ﬁﬁj éaahtoifffg, PROCHL. S (lanr Thes, ‘@”%OT thef
materi al s p s descrj pol mgy result ation o
materi al s Wﬁ 4e? % é? érit 8?719616%188’ %to 1@%@ %ﬁ é‘parcaﬁ’lcdhsdls’gj\% The

structure @a@zp@rjdlym@md@legc}{éml %/%r ot§14ct3§ aeC£ cassyegdchycattgast one of

the follow ng techniques: C?nuc | ear 2 netic resonance)

spect r oscdpy inclugesseachs pielest Qeﬁcﬁﬁycﬁ)rcuﬁse FodnalSyt Loalisdandgo forth.

It will be apparent that those skill in the art that any modifications, both to the materials
and methods , may be practiced without departing from the purpose and interest of this
invention. The following general terms as occurring in the examples are explained

below:

a) all operations carried out at room or ambient temperature were in the range of

1825 degree Centigrade

b) the course of the reaction was monitored by thin layer chromatography (TLC) and

reaction times are given for illustration only.

c) Melting points are uncorrected, the melting ppoints are given for the materials
prepared as described, polymorphism may result in isolation of materials with

different melting points in some preparations.

d) The structure and purity of all final products were assured by atleast one of the
following techniques: TLC, NMR (nuclear magnetic resonance) spectroscopy,

mass spectroscopy or microanalytical data.

e) Yields are given for illustration only.
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e) Yields are given for illustration only. 12 WO 20071010546

PCT/ 1N20051 000318 |) Wen given, NMR data is in the formof delta (5)

val ues for_major diagnostic protons given in parts per mllion m
relative tQO2EVLR& hyl silane (TMB) as internal st andd’?&’lgéqogp(&?ﬁed at
300 MHz or 400 MHz using the indicated solvent. g) Chem cal synbols have
their usual neanings : the follow ng abbreviations have also been used :
v( volume), w (weight), B>p. 9 boiling point), M. (nelting point), L (
litres) , M (mlliliters), gms ( grams), ng( mlligrans), nol( noles)

mrol e(m | |i s) . e qui val.ent s C egr.ee, centigr.ad conc.
concent r at em%ﬁl?e%w ?fad%sdﬁglaeegoﬁnﬁé%%%l%(’)s\%ﬁeﬁﬁqr J%rh‘g%@mhc) The

i nternmedi ﬁt es p:&gtgls biRerd Pﬁpeﬁ@ﬂﬁﬂ‘tﬂi]ﬂi@n ep;paﬂma’eleilé.vr;havtetlraimlealﬁgylﬁl@uqle]tcr cmlls)‘ ﬁsﬁm Si gna
Li pases Three ne rs the hunpn trja o i pase_ fam, ave
been descri bed™ems ﬁ@?‘g’é‘i jdetepmiged; o at Mopm%f’gﬁﬁ& I%(HB%\ {ngathﬁl‘naéfé‘?' c

| i pase (CGol dbepBentl . J., Le, N.-A, Gnsberg, H N, Krauss, R M, and
Lindgren, F. T. (1988) J. din. Invest. 81,6561-568;, Goldberg, |I. J., Le,
N., Paternity) Ghenfbal sfhSPRH thdtk udial méanBRYF R, foffowihg abrOEatBneWave W V.
(1982) J. din. Invest. 70,1184-1192; H de, W_A., an, L., aqd Li,
W-H  (1992) Jlso peepivged Rak volgme) gv (wsight), Bomn Or Roakngcpqintyoda. (Relthng mari |y
responsi bl e faf; Y5O Vi (giBfitersdli \Pi i¥efah@NthfolCfoRgNCr €at i ¢
| i pase have b ec#tjc’]gds.éc].r?bﬁd@éﬁ%lﬁ{ltﬁg?!rﬁ%ﬁ{/%%%%)ggggﬁlHg{agﬁ 2 nﬁ)ag 80?)n been
det er mi ned (G tumele(milti , melgdhwedal, eqpivaleBisliniKdeldpgree Dentigpds).HaPRs: Ker, W
(1992) J. Bi 0'congéﬁﬁﬁbd)ggigyzéﬁ&%d%@%?%Na;irgg( LaRAs&ialy pept i des encoded

by these |ipase genes pproxi mately amno "aclds in length with

| eader sign i : T : i i rsq)%gg ns are
conpri sed o?‘ 5t%Q%trh?%g}a%gIuge?ghrrgﬂletr@k?W§%a§PI,GQ%V,G-B%&A%P }:&;}@é%\mﬂ and

Hunzi ker, W (1990) Nature 343, 771-774). The am no term nal domain
contains the catalytic site while the carboxyl domain is believed to be
responsi bl e for .substrate binding, cofactor association, and interaction
with cel | Lipagesptors (Wong, H., Davis, R C., N kazy, J., Seebart, K E.,

and Scholz, M C. (1991) Proc. Natl. Acad. Sci. USA 88,11290-11294; van
Ti | beur ghIﬁree members of the human triacylglycerol lipase family have been described:

pancreatic lipase, lipoprotein lipase, and hepatic lipase (Goldberg, 1. J., Le, N.-A,,
Ginsberg, H. N., Krauss, R. M., and Lindgren, F. T. (1988) J. Clin. Invest. 81,561-568;
Goldberg, 1. 1., Le, N., Paterniti J. R., Ginsberg, H. N., Lindgren, F. T., and Brown, W. V.,
(1982) J. Clin. Invest. 70,1184-1192; Hide, W. A., Chan, L., and Li, W.-H. (1992) J.
Lipid. Res. 33,167-178). Pancreatic lipase is primarily responsible for the hydrolysis of
dietary lipids. Variants of pancreatic lipase have been described, but their physiological
role has not been determined (Giller, T., Buchwald, P., Blum-Kaelin, D., and Hunziker,
W. (1992) J. Biol. Chem. 267,16509-16516).

The lipase polypeptides encoded by these lipase genes are approximately 450 amino
acids in length with leader signal peptides to facilitate secretion. The lipase proteins are
comprised of two principal domains (Winkler, K., D'Arcy, A., and Hunziker, W. (1990)
Nature 343, 771-774). The amino terminal domain contains the catalytic site while the
carboxyl domain is believed to be responsible for substrate binding, cofactor association,
and interaction with cell receptors (Wong, H., Davis, R. C., Nikazy, J., Seebart, K. E.,
and Schotz, M. C. (1991) Proc. Natl. Acad. Sci. USA 88,11290-11294; van Tilbeurgh,
H., Roussel, A., Lalouel, J.-M., and Cambillau, C. (1994) J. Biol. Chem. 269,4626-4633;
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H., Roussel, A, Lalouel, J;: M, and Canbillau, C (1994) J. Biol. Chem
269, 4626- 4633; 13 WD 20071010546 PCT/ 1N20051000318 Wdng, H., Davi S, R.
C., Thuren, T., CGoers, J. W, N kazy, J., Wite, M, and Schot z

(1994) J. woi mbroi@em 269, 10319 10323; Chappel |, D. APC?/%W@’OO@IS Fry,
G L., Pladet, M W, Bowen, S. L., lverius, P.-H , Lalouel, J.=M, and
Strickl and, D. K. (1994) J. Biol. Chem 269, 18001- 18006). The overal |

| evel of am no acid honol ogy between nenbers of the famly is 22-65%
wi th local regions of high honology corresponding to structural

honol ogi es which are |inked to enzymatic function. Menbers of the
triacyl gl yéagoH., DapissB. €aifhingn,dhaGeersa JnWrtB‘éikaZm‘J CWhitee MreehdsSohotet My al

features. Sc@@ﬁggﬁfg%iél?@ﬁeﬁ.‘itsgzoilgeloé%% o105 &> 1dofle ‘M‘FPJ‘GI 'ﬂeP A0 ral

serine resi oné 0 ree residues conprrsing-“the ™ aryt c
triad" (WMKVeBowkn,,S. D.,Avazins, PAH., lsahehel, Haviz iake Birickland, 1}990)(199&)an301343

771-774; FEaus 9 chem stry
31, 7219- 7?}%‘}1 b%o}r‘#@@]r \}5996&%% %VS‘FQ leavghéfiﬁ‘%‘{l? &t ﬁ@b‘?lélg%g%@ ?fg’i?ém $° 't he

bal ance OfoftHéQ‘arﬁ@} alzxztds%, tfithdekal AgRO6L higPRIMMgyk9ndspoadihg® datidal (t he
"lid regi for anmphi pat hi ¢ %%IX structure and covers the

catal yti c%ﬁ‘@eIIQg‘FS llé‘gg‘{; A K., DArcy, A, and Hunziker,

W (1990) Nature 3 arisons between he atic_and

| i popr ot eﬂ\#mheﬁa%ﬁﬁ i@ffﬁf?lt‘lpéstegmﬁﬁ argj & PRReh Of LOpssTVed rSIREARY| ycer of
l'i pase andephas @ﬂ@'shdhat%ﬁm%% thel "Umwfm&tk}ememm c@ﬁt@al iR akdiduegsli at ed

by this lid region (Dugi, K A, D Sant amar i na- Folo S.

che and
(1995) J. oBg f the t@ﬁ@ﬁqﬂdzmconzs@% ﬂzﬂsﬁﬁfﬂyﬂc Tlfwid éwnﬁﬂlf?cgbé?mcb’p‘ésé% possess
varying d F C [ N.dd egsehas the
hi ghest a??{ niﬁ%Qr Q‘gcg?@ghbg I\g?fr%%w J@g]’]@ lt?dt)}!tl}\ﬁelﬁ%gFL %gitﬁlg\%%‘/ ?llg!s Eazlerlf mapped
to stret ciﬁwszlopmlstrw%ﬂ XE1eﬁazaeaorrse:yﬁdj@ﬁesrtatmartdﬁéstdmerrwd@s makarp domai n

(Ma, Y., Farsythe
C ar ke- LeW| S, é{n?é)ef}—}fg céglr?’t ' Ilwéal?‘LXN‘L'hOﬁds pﬁ;unzeﬁ lglnfflo a%fd%ﬁh@ i r%glclgge 35,
2049- 2059)formﬂm1 gep‘repaﬂuc Selix etredge end adierg theu paialytra padketavf thel an[amxe
hepatic |i d opy ot e
ncoessi on Tieeses: TABEEho L i SRc e R B e ot ey P B ger
RNAs of hubamreh ejphtic a{nldpem@epraﬂadl fpaer éatd clelnopasedariet differenxdsnad el y 1.7
and 1.8 kilobases in |l ength respectively MRNA t ransc
T 32 KITSH o LR RS R oh G DO br il FRUBES Py anc.
(Ranganat B@# lid region (Dugi, K. A., Dichek H. L., and Santamarina-Fojo, S. (1995) J. Biol.
Chem. 270, 25396-25401). Triacylglycerol lipases possess varying degrees of heparin
binding activity. Lipoprotein lipase has the highest affinity for heparin, and this binding
activity has been mapped to stretches of positively chargéd residues in the amino terminal
domain (Ma, Y., Henderson, H. E., Liu, M.-S., Zhang, H., Forsythe, 1. J., Clarke-Lewis,
1., Hayden, M. R., and Brunzell, J. D. J. Lipid Res. 35, 2049-2059).

The genetic sequences encoding human pancreatic lipase, hepatic lipase and lipoprotein
lipase have been reported (GenBank accession #M93285, #J03540, and #M15856
respectively). The messenger RNAs of human hepatic lipase and pancreatic lipase are
approximately 1.7 and 1.8 kilobases in length respectively. Two mRNA transcripts of 3.6
and 3.2 kilobases are produced from the human lipoprotein lipase gene. (Ranganathan,
G., Ong, J. M., Yukht, A., Saghizadeh, M., Simsolo, R. B., Pauer, A., and Kem, P. A.
(1995) J. Biol. Chem. 270, 7149-7155).
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PRI TR

G, Og, J. M, Yukht, A, Saghizadeh, M, Sinsolo, R B., Pauer, A, and
Kern, P. A (1995) J. Biol. Chem 270, 7149-7155). 14 WD 21107/ 01054
PCT/ 1 N20051000318 Conpounds that affect |ipase activity The present

i nvent i ORy$8h@hRSsd © the conpounds of fornula (1) 0 RCTIRGRPUI’ o and
derivatives thereof including but not limted to pol ynorphs, isoners and
prodrugs thereof, geonetric or optical isoners thereof, and
pharmaceutically acceptable esters, ethers, carbamates of such
conpounds, all solvates and hydrates thereof and all salts thereof,
wherein: RL and R2 are each independently selected fromthe group

consi st i Nngo@pourtdy 2 @eMect Hpdscaktvidy Kyl , Cl- C2o hal oal kyl, C2-C13 al kenyl,
C2-C13 al kynyl, C4-C6 cycloal kyl, C4-C6 cycl oal kenyl, Ci1-C13

al koxyal k¥he préstntGhventideytetuyes kot kythpoutids @Formala@) cycl oal kenyl, C1-C13

al kyl am ne, Cl1-Cl13 arylamne, C(OC -C6 alkyl, OGC(OC-C6 alkyl,

het erocycl oal kyl, aryl, alkylaryl, C(Oaryl and O C(O aryl; wherein each
of the foregoing groups nmay optionally bear 1 to 6 substituents

i ndependent |y sel ekt ed™from hydrogen, halo, nitro, anino, cyano,

i socyano, thio, @1-@6 al kyl, cycloal kyl, aryl, al koxy, and aryl oxy
groups, However - _asggrdance with the present invention Rl and R2 are
not nethyl, mét ho) y, ! elthyl, ethoxy, phenyl, and hydroxy. |n another
embodi nent, the inVention relates to conmpounds of formula (11): 0 *OR
R20 0 O and derivatives thereof including but not limted to pol ynorphs,

i soners a{],l% Q%Q%Né%her%o?gx{cgﬂgnsgt lglr%gxgpﬂx[g{ q ] po%érglgs%é{o@gﬁg#ﬁ ;trglﬁﬁg%f ,‘ and

phar maceutic accepta ers, <car
conpoundsthembf, gsarhetet @s optickl higodreast thsrebf) @né pharamackutibdllysaicersable esters,

ethers, carbamates of such compounds, all solvates and hydrates thereof and all salts
thereof, wherein: R; and R, are each independently selected from the group consisting of
hydrogen, C;-C;; alkyl, Ci-Cy haloalkyl, C,-Ci3 alkenyl, C-Ci3 alkynyl, Cs-Cs
cycloalkyl, C4-C¢ cycloalkenyl, C;-Ci3 alkoxyalkyl, C;-Cs alkylcycloalkyl, Cy-Cs
alkylcycloalkenyl, C,-C,3 alkylamine, C1-C;3 arylamine, C(O)C,-C¢ alkyl, O-C(0)C;-Cs
alkyl, heterocycloalkyl, aryl, alkylaryl, C(O)aryl and O-C(O)aryl; wherein each of the
foregoing groups may optionally bear 1 to 6 substituents independently selected from
hydrogen, halo, nitro, amino, cyano, isocyano, thio, C;-Cg¢ alkyl, cycloalkyl, aryl, alkoxy,
and aryloxy groups. However in accordance with the present invention R; and R; are not

methyl, methoxy, ethyl, ethoxy, phenyl, and hydroxy.

In another embodiment, the invention relates to compounds of formula (II):

and derivatives thereof including but not limited to polymorphs, isomers and prodrugs
thereof, geometric or optical isomers thereof, and pharmaceutically acceptable esters,
ethers, carbamates of such compounds, all solvates and hydrates thereof and all salts

thereof, wherein: R; and R; are each independently selected from the group consisting of
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t hereof, wherein: R1L and R2 are each independently selected fromthe
group consisting' of 15 WO 2007/010546 . PCT/ 1N2005/000318 C3-C13 al kyl,
Cl - C20 h@{}@®abkvosaeC2- Cl 3 al kenyl, C2-C13 al kynyl, CA- g6royobsmbiyl , C4- C6
cycl oal kenyl, Ci1-C13 al koxyal kyl, C1-C5 al kyl cycl oal kyl, Cl-Cs

al kyl cycl oal kenyl, C1-C13 al kyl am ne, C1-Cl13 arylamne, C(OCl-C6 al kyl,
het erocycl oal kyl, aryl, alkylaryl, and C(Oaryl; wherein each of the
foregoi ng groups may optionally bear 1 to 6 substituents independently
sel ected from hydrogen, halo, nitro, am no, cyano, isocyano, thio, Cl1-C6

al kyl , cyel ) - jg%
accordancé(z3 %tﬁ(ﬂ Cé%z rhggogn p%Jvcéaﬁtgllﬂerﬁﬁ *%2%(‘)‘( g€4ecn t \é&wﬁw et hyl,
and phenydyclodlkenyh (ﬁlhéﬁ algndyetkiyleinCs atmbyqlwlam(ilxe@s aligtleicelkenyl.conpounds of

formula (| IV ncI udi n
but not ( uﬂ!lll%’g'ﬁe’t%l B %ﬁ?ﬁlﬁ’sg(& d)r’nﬁrasu‘{yl ergc 8f°\mil e?lﬂﬁ?gpga@orret ric ’
or opti cad:(O)mUWhSretm@bbc)f theathﬂgqﬂimgmsapsemiy qﬁiohgdlyabnaeﬂ)tt@bls&bs&&te&uss

et hers, f su oun salvates and h at her eof
Snd il RiPeEriioranr e PRSI g P S TR e

sel ected 41 eyl hhaIkgr, 6IR:G), Shd 1agy] r@E%verGﬂ; deddack With G- C20

hal oal kyl , 1M)CZ ytg:13 kgl %?E 6@2 Cl%gyaﬁz grbl)’pﬂ -C6 cycloal kyl, C4-C6

cycl oal kegsent lwnmIBRaW&)%ﬂ e pethyrd, ?téﬂsa@lﬂbﬂyém ne, C1-Cl3 aryl anine,
Cl1-C5 al kyl cycl oal kyl , C -Cs al kyl cycl oal kenyl, C(O).Cl-C6 al kyl,

het er ocy clgagthremby IWent the ientiaprelatshig coppyuidy pf OfAUR B each of t he
foregoing groups may optionally bear 1 to 6 substituents independently
sel ected from hydron, hakb, nitro, am no, cyano, isocyano, thin, Cl-C6
al kyl, cycl oal kyl, aryl, alkoxy, and aryl oxy groups. In one enbodi nent
conmpounds of Fornul 2 LOj hd&e R and R2 independently selected from
C(Oaryl, C(Oalk C(O haloaryl, C(Onitroaryll, or C(O) al koxyaryl.
Q her enbodi nent s o conmpounds of Formula (111), wherein Rl and R2

are RZYO 10
0
0

and derivatives thereof including but not limited to polymorphs, isomers and prodrugs

thereof, geometric or optical isomers thereof, and pharmaceutically acceptable esters,
ethers, carbamates of such compounds, all solvates and hydrates thereof and all salts
thereof, wherein: R' and R* are each independently selected from the group consisting of
hydrogen, C;-C;; alkyl, C;-Cy haloalkyl, C,-C;; alkenyl, C,-C;3 alkynyl, C4-Cs
cycloalkyl, C4-Cs cycloalkenyl, C;-Ci; alkoxyalkyl, C-Cy3 alkylamine, C;-Ci3
arylamine, C;-Cs alkylcycloalkyl, C;-Cs alkylcycloalkenyl, C(O)C;-Cs alkyl,
heterocycloalkyl, aryl, alkylaryl, and C(O)aryl; wherein each of the foregoing groups
may optionally bear 1 to 6 substituents independently selected from hydrogen, halo, nitro,
amino, cyano, isocyano, thio, C;-Cs alkyl, cycloalkyl, aryl, alkoxy, and aryloxy groups.

In one embodiment compounds of Formula (II[) have R; and R, independently selected
from C(O)aryl, C(O)alkylaryl, C(O)haloaryl, C(O)nitroaryll, or C(O)alkoxyaryl.

Other embodiments relate to compounds of Formula (III), wherein R; and Ry are
independently selected  from  methyphenylcarbonyl, ethylphenylcarbonyl,
propylphenylcarbonyl, butylphenylcarbonyl, chlorophenylcarbonyl,
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i ndependently sel ected from net hyphenyl car bonyl, ethyl phenyl carbonyl,
propyl phenyl car bonyl, butyl phenyl carbonyl, chlorophenyl carbonyl, 16 WO
2007/ 0105%4®-03%d104H42005/ 000318 br onppheynyl cabonyl , i edophengdecasbonyl ,
fl uor ophenyl car bonyl , ni tophenyl carbonyl, nethoxyphenyl carbonyl, or

et hoxyphenyl car bonyl . Further enbodinents relate to conpounds of Fornmnul a
(Ir1), wherein R and R2 are independently selected from

2- met hyphenyl car bonyl, 3-net hyphenyl carbonyl, 4- nethyphenyl carbonyl,
4-ter-butyl phenyl carbonyl, 2-chorophenyl carbonyl, 3-

chl or oph%@@eﬁ@%onﬁ-@aﬂpﬁé@wmwmﬁﬁ&@?%hylcgb&mrm HME&@&?UY' , 3-
br omopheyny!l cabonyl, 4-bronopheyny| cabonyl, 2-iodophenyl carbonyl, 3-

i odophenynﬁmmyl,,cafhon}’b@ﬁ@ﬁ@?ﬁﬁ@é{k&?ﬁ%l-, 2-f 1 uor ophenyl car bonyl , 3-

f1 uorophenyl car bonyl, 4-fluorophenyl carbonyl, 2-nitrophenyl carbonyl, 3-
ni t r opherfiprtberr eehpdiments rrlate dpcempedds 96 Apmuly (Hpt RE%iPEhBnyind byl , 3-
nmet hoxyp n n = Bt bon 1 y,a.the
R G S Sl A
i nvent i ormetiipbertytoarbohdy od rédigt-butylphenglearbenyt o npéghidraphenyldagbonylansfler med i n

vivo to eld a und , o ), (I'k) u% or mation
about the(“\}{du%%Dc}iit%li!ylC(p%l?oorggl tlgs4 °er1§5’%§§¥°§‘38‘3’111 n " Pr2 ob-réc;i)rgm ngzi;lscaké)@ﬁél livery
Syst ens, "brdfadphedirdlcaboriyhe A.4chrGmoplSympabonyin Serd-m€ppheyyldarbddyuchi3-and W
Stella, and in Bioreversible rri.er.s in Dru Desi an d. .Edward B.
Roche, Aﬁ@%?hﬁﬁﬁﬂﬁgp ceuf#%ﬁ?pﬁgg%%?§ykon a%'uﬁ@P%%W%ﬁ%mﬁﬁess,31987.

Sui t abl e fagtdpenyieaibvahy] i t dsflwtophatypratbond, W t hi B-fithephsydqeboafl, For3rul as
(ry, (rr) or (I QQP in any.suitable form are _al sq included herein. The
corrpoundsmtécfphglﬁ’ic Béent gﬁ%‘ﬁ’k‘?‘ﬁﬁ’aﬁﬁg}ﬁcont 1“??“5’%‘%1%%&]??@0“8 chi¥al
centers, RagbxybiRayIe4r061, ARY 4-SettkyihBnilatfoayient st ereoi soneric forms. All
suitable optical 1soners and stereoisoneric.forns of the conpounds of

t he presefdeoldigBNtthed Predént WelehtiGs aldd Xhébnfssed PRIIRDE ofl HAPdGhdIGofr BEEM C
m xtures, formpart of the present invention. In addition, the present
i nvent i orPreABiENeEYom The freBnBATE” BRydgsompernd thitdpFeslormpdy véRdpml e, i f
? Cgﬁpptyﬂéid tfal;]col;nesm{ar SSESRMulaH VIS QP (I CRERREASLH A HRURL &f BRIAFLLr a
used ring, e Cls-
n?ay be found in "Pro-drugs as Novel Delivery Systems," Vol. 14 of the A.C.S.
Symposium Series, by T. Higuchi and W. Stella, and in Bioreversible Carriers in Drug
Design, ed. Edward B. Roche, American Pharmaceutical Association and Pergamon

 Press, 1987.

Suitable active metabolites of compounds within the scope of Formulas (I}, (I) or (III), in

any suitable form, are also included herein.

The compounds of the present invention may contain asymmetric or chiral centers, and
therefore may exist in different stereoisomeric forms. All suitable optical isomers and
stereoisomeric forms of the compounds of the present invention as well as mixtures
thereof, including racemic mixtures, form part of the present invention. In addition, the
present invention embraces all geometric and positional isomers. For example, if a
compound of the present invention incorporates a double bond or a fused ring, the cis-
and trans-forms, as well as mixtures, are embraced within the scope of the invention.
With respect to such compounds, the present invention includes the use of a racemate, a
single enantiomeric form, a single diastereomeric formn, or mixtures thereof, as suitable.

Moreover, such compounds may also exist as tautomers. Accordingly, the present
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and trans-forns, as well as m xtures, are enbraced within the scope of
the invention. Wth respect to such conpounds, the present invention
i ncl udesyhhgyMigf a racemate, a single enantionerimifmreusow@ss ngl e
di astereoneric form or mxtures thereof, as suitable. Moreover, such
conpounds may al so exi st as tautomers. Accordingly, the present 17 WO
2007/ 010546 PCT/ 1N2005/000375 invention relates to the use of all such
suitable tautomers and m xtures thereof. Diastereoneric m xtures can be
separated into their individual diastereoisonmers on the basis of their
physi cal ingheish CRlatdi fof eleeeest BN silh hedshivehlokaowndt fitinesensdir! | ed in
the art, such as by chromatography and/or fractional crystallization.
Enant i on@’@é’fe’@aﬁmﬁfem@@ﬁ&ﬁm esepgrated inte rthsin pdivitkiab Aiasiereoinnsre ofithet ure i nt o
a diast eﬁa@%ﬁﬂeﬁ gyéf&&‘ El%nm/al dl'ﬁ%ﬁ:ﬁéés @) nikHoBs fa RRAFOBIARE St m%l ly

I

actlve conpound chiral auxiliary such as a chiral alcohol or
Mosher ' sarhciugh @h %matogm reatlion gractiamald prastalbipations Emlgmﬁdca@d?w erting

(e 9 MLz anhily A0 AL ALY B SORBA AR Gk goPONdi NG

pure enanti onmer reso fon o racernic
r ecr yst atehétvatwitnar mpmprra,tsveaa,tmdjy astivet brengiosnd feogn clopt awalidry seeht ds\ae

startin ri,a iral,.s heS| chr.onat o ahlc separation
usi ng ag f Fo@l 8% Mg%}& & ‘ﬁg@%ﬂ% | SSR5ra g‘éﬁ% %%Stefrﬁ%so&eﬁ%%ﬁcg ! Ee
present (elpy,eiytitoBAing)Hhy ubiesnaial dipsterosternters ©.the cor&@ﬂﬁ&ﬂinfgtph&(hnhhtﬁ)mefss) and

are consi dered as i,nventi on. oner 0 be
separ at eff @S/reﬁ%lﬁtlod‘f afrt%f: I‘i‘i‘cf’%c %ﬁﬁéyé?)‘i 1Zaf{p ES%F“GS Mds of the
present bmamtictine @wmgmlrut@iats PP LHIAD Eyiticsis) orﬂyechrcﬁﬁawgeaphic §ebﬁa1ﬁb’ne$ent

i nvention _includes pol ynor phic forns of the co ounds  according to

t he i nveWiigHh ch%.saaﬁow RSt else PR &Y thestrmoupts AiHES PIIBREPGAIY ¢ i's to

be undepg} %daﬁdﬁﬁbmteﬁe(e@ e%@ﬁtuﬂe@v&afyusp Rn@NEONPRREREY adarNd Ald
racemc, optically-active,” polynorphic and stereoi soneric forms, or

m xt ur esmmém(ﬁnanvmwcam@ismbeﬁepa@tqdéym@f@@ralﬁﬁi&mm@@ useful in the
treatnment of the conditions indicated herein. Furthernore, the present
i nvent i oMlordose, poved peiePqusét eipthe airesynt| igyreties n@ar%b@ﬁdylmorpmn Preesent

| nvent | ORoMISnanebACRLARh EOUIAOKP ERELAh hALE! B dlbofRinine fact

t hat one o atons are rep ced aving an atom c nmass or
mass nun@eordmgftb eheemwention,owmhéoratsdm Burthersaspent ofnttesinmentionr It issgatiel y f ound

| N 0 EXRIRAL el A RS, LBLs B nd B ULk EOTPOUNS

of the inven clude i sotop
polymorphic and stereoisomeric forms or mixtures thereof, which form or forms possess

properties useful in the tfreatment of the conditions indicated herein,

Furthermore, the present invention also include isotopically-labeled compounds of the
present invention which are identical to those recited herein, but for the fact that one or
more atoms are replaced by an atom haﬂzing an atomic mass or mass number different
from the atomic mass or mass number usually found in nature. Examples of isotopes that
can be incorporated into compounds of the invention include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorus, sulfur, fluorine, iodine, and chlorine, such as *H,
3, g, B, Me, BN, 1N, 150, 70, 180, 3'p, 32p, 355, 8F, 1] 1257 gnd (1, respectively.
Certain isotopically-labeled compounds of the present invention (e.g., those labeled with.
*H and. 1*C) are useful in compound and/or substrate tissue distribution assays. Tritiated
(i.e.,. °H) and carbon-14 (i.e., "*C) isotopes are particularly preferred for their ease of
preparation and delecfability. Further, substitution with heavier isotopes such as

deuterium (i.e.,”H) may afford certain therapeutic advantages resulting from greater

18




carbon, nitrogen, oxygen, phosphorus, sulfur, fluorine, iodine, and
chlorine, such as 2H, 3H, 11c 13c 14C 13N 15N 150 170 180 31P, 32P, 35S,
18F 123%0 210675?11 gpd 36ClL, respectively. Certain isotepipabispelsabel ed
conmpounds Re present invention (e.g., those |abeled wth. 3H and.
14C) are useful in compound and/or substrate tissue distribution assays.
Tritiated (i.e.,. 3H) and carbon-14 (i.e., 14C) isotopes are
particularly preferred for their ease of preparation and delectability.
Further, substitution with heavier isotopes such as deuterium(i.e.,2ll)
may af f grghhGies §t@dil’ﬁ§ élg.r BRAMCH Gn FRY AREAGES: Ol UbRge fdoamntgbed 18 VO
20071010546 PCTI I N200 f'000318' met abolic stability (e.g., increased in

vi vo hah¢ncpinay berprefadet boms Sagemstianges. Pesspn sitineisopiscecihey Be

preferr it i ki ol | I S0k as 150,
AT T Tt it e R B S

st udi es substrgg aerepter pécupsngipsisetapiealiyeleeghedosorenvungraricire presentopyestion y | abel ed

compoun r i i e I epan

o ocedur s nghltf S8 REHERb oy MERUEDERB AR e s RReP LRI || o), 1y
subst i t ¢reingbadow, bptsojticdingyan sbebiedly dhegledtredgont fornomon-sotopprlial | y

| abel ed agent. It is an aspect of the invention to provide the process
f or prelfi??lleﬂ{fa%e@ﬁpounds of Formulas (1), (11) or (I111), Those skilled in

the art w || under nd fromthis disclosure .how to prepare.the nost
preferr gdlsc%%’ﬁ%a‘? tgf 1?%88‘8} ios BFﬁVIC#ents%r?f?cSﬁ o5 ipﬁ%’aﬁﬁ@C ‘ﬁi’cﬁuggﬁ 8F known
.ma'é.hod:[ Fd@@ﬂlel(@dﬂIpér &D{EI r‘[ﬂibﬁ_sstljc(lldb)i,irtlj tHel Jrt o411 gﬁdeks)tarﬂrﬁgm lﬂ:iilg dtssloﬁiré]er\é\,i se

i ndi ca : : , as_ described abov e, conveni en repare
accor di HEWERPIEHE e oS PiRteia FRTRANEOS DR 85R) BYTHPB U e FAHEIEI f ur t her
i 11 ust r gh@wvit Rethed, SRAPBLAR D Thrule (1)C QIR Wil Snd unleleotRér@ s Mididatedent i on.
Moreover, those skilled in the art wll understand fromthe present

di scl os Brdleniiessibahehory may hesraveniently gropped awprdingto Sehamgd: exanpl es
described hereinafter to prepare any specific cog}gﬁound of Formulas (1),
(11) or Iy peqifion the rf¥amples qupitidadnhearini Yrthesilasate dee prapasiiouicd the

under st gagdhduh@d o SEPSMRerlt ihRnBSL WiHEH oS FhRL ¥kil1d in HBGPAVIRLRESR]

illustration and depicts potential route for s%nt hesi zi ng conpounds of
For mul a&of the peasent digclosie |howatedmerirsSaheme [Lj #ridt the Hetailnoethei esampFhose

ised t o e REsRHE b bresdRBb P AR bRl b D B RS St
speci f i prestndimvemitpnmadeniied| [sshmnid beemdestved thrteSctiepé € tsquioviidedtshiely for
the purposes of illustration and depicts potential route for synthesizing compounds of
Formulas (1), (I) or (II) and does not limit the invention. Those skilled in the art will
appreciate that other synthetic routes may be used to synthesize the compounds of the
present invention. Although specific starting materials and reagents are depicted in the
Scheme I illustrated below, the suitable substitution can be easily made to provide a
variety of derivatives and reaction conditions. In addition, many of the compounds
prepared by the method described below can be further modified in light of the disclosure

using the conventional chemistry known to those skilled in the art.
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Schenme | illustrated below, the suitable substitution can be easily nade
to provide a variety of derivatives and reaction conditions. In

addi tion, many of the conpounds prepared by the nethod descrlbed bel ow
can be fuwohesrierosdsfied in |ight of the disclosure usk

conventional chem stry known to those skilled in the art. 19 WO

2007/ 010546 PCT/ 1N2005/000318 Schene I: O 00O O0OOR OHRC HOI I CH
2C12 0 10 10 Tenperature Il 0 O Co-solvent O Schene | depicts a general
protocol for preparing conpound of Formulas (1), (Il) or (11l) starting
from 2, 5-di hydr oxy- 3-undecyl - 1, 4- benzoqui none or its oxinme, or
substi t ut &dhenmedi: me, or suitable salt or anal ogs thereof. The starting
material - 2,5-di hydroxy-3- undecyl -1, 4-benzoquinone - is reacted with

al kyl chloride or acyl chloride, or aryl chloride or aroyl chloride, or
substituted aryl "chloride or substituted aroyl chloridg in a suitable

i nert hal ogenated sol vent (e. di chi oronet hane)Q i n ppﬁgfnce of a
suitable aromatjic base (e.g. |pyridine) under t fged condi tion
such as at a temperZidre of it 10C to abo ver eriod of
about 1 hour pout 24 houfls to yi el d the nd of Fornulas (),
(rr)y or (111) ! de . form ventlo al 5 pdior  techni ques of
separ at i orH@nd JpUr i Y tlon Enémﬁ to o @aaf ary sKill in the art can
be wused to |sok@te & puri flgMAeEatEEmpounds of t i@ present invention. Such
techni ques will “be well knGuwsotvenbne of Cordinary skill in the art and
may include, for exanple, all types of chromatography (high pressure

Lid g glr g eﬁ [1 srsaléa;xtcdggc;egi@ﬁya édrﬂ&h@rotoeﬁlfbtrme@kgh'@ gm?f@gﬁ E)hyomig% D, @)
recryst al SlEHE; Bem é%‘u héf?“l"?%?’élﬁ%cd’flt t %’ergoq C?“(ﬁu?rdl ¥ |°ﬁl??ed)£e%i‘%’$t%fq on
t echni quegxind, RASQItALR 841 @r GhAERS BSredN ATHeONgHikd @idferial — 2,5-dihydroxy-3-

undecyl-1,4-benzoquinone — is reacted with alkyl chloride or acyl chloride, or aryl

chloride or aroyl chloride, or substituted aryl chloride or substituted aroyl chloride in a
suitable inert halogenated solvent (e.g. dichloromethane) in presence of a suitable
aromatic base (e.g. pyridine) under the controlled condition such as at a temperature of
about 10°C to about 40°C over a period of about 1 hour to about 24 hours to yield the
compound of Formulas (I), (II) or () in crude form. Conventional methods and/or
techniques of separation and purification known to one of ordinary skill in the art can be
used to isolate & purify the compounds of the present invention. Such techniques will be
well known to one of ordinary skill in the art and may include, for example, all types of
chromatography (high pressure liquid chromatography (HPLC), column chromatography
using common adsorbents such as silica gel, and thin-layer chromatography),

recrystallization, and differential (i.e., liquid-liquid) extraction techniques.

Lipase related diseases and conditions

It is an aspect of the present invention to provide compounds of Formulas (1), (I) or (IIT)

and derivatives thereof for use as therapeutically active substances.

The compounds of the present invention as disclosed above are useful for reducing or
inhibiting activity of lipase gene family enzymes for treatment, amelioration or
prevention of lipase gene family enzyme mediated diseases. The compounds are useful in

reducing or inhibiting metabolism, absorption, and accumulation of fat at various levels
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It is an aspect of the present invention to provide conpounds of Fornul as
(), (1) or (11l) and derivatives thereof for use as therapeutically

active 5‘&?6%?)%@% ¢ 1he conpounds of the present inventicginassiissl osed
above are usefu ?or reducing or inhibiting activity of |ipase gene

famly enzynmes for treatnent, anelioration or prevention of |ipase gene
famly enzyne nedi ated di seases. The conpounds are useful in reducing or
i nhibiting nmetabolism absorption, and accunmul ati on of fat at various

| evel s 20 WD 20071010546 PCTI I N2005/ 000318 i ncl udi ng body fl uid,

cellular,. and tissue ley i n.body by inhibitin r..reduci.ng the
activity 18&1%}% yﬂ@sﬁﬁl& 8%5‘?%9%%“*‘%%%@5 Qréh%dyf @nﬁ?@’.‘tmﬁnﬁrsr,ed‘t‘cﬁ%g Q‘Srrpounds
01;1 the]c pr@ﬁﬁmoffdn' mml : ttiemggingttdlipieer 'anaE'{mgigs _"Ihll‘l‘lﬁt}e(b_bmipamid@fdfﬂ@ pe@emos}ti ons
thereof are yseful jn reducing. or inhibiting actiyity of enzynes o

| i pase geR¥enfiens 4§ dSEYALVES %%g%lgcwn&ﬁ?ramtwgﬁﬁ%ma Yo hptHoR edie
accunul at i opnhBftinki Rtifiey b eRFehss B 1pas @M@ | participatinie i the®esrl,| ui d,
cellular and tissue |evel for treatment, anmelioration or prevention of

di seases #HeuPErednbyceumujsigr of Hpids fimbpdyyaterigwelersle inpHdng wad Hed: i nited
to over V"e(?eﬂ@ltar £ tRRRILVeY for tBMREH érHélQ?di‘ngr'i‘or XP&FGH o ARaE: MR by

d
hypertriglyceridema, pancreatitis, hyperglycema, atheroscleroSsis,
met abol i climyndemmdamilptensyme dndudingadoti et lihitedate pvemveizhbt trepbasidt.abol i ¢

di d | t h - of .t ' . d
der i vat1 gt pR sy BneRPEGh:cloh, FRRROUNERRlnd, BERERE Hrnde AL D U0,
or treat aladrdsalessisametabdlssusircacsngier @aliswstuby diveasey bnd bthpamEtelgpdia s

secreti ngd.li ases. I n another aspect the conpounds of the present
i nvent i on" &\ Yeri vatives thereof including conpositions thereof are

al so useful fagr skin, .hair care o osnetic preparation. .lt is an

embodi el TR S8 porRdaRs of AR Srepr it RS LTt dhral

condi t i onigcludiflg s@MmsRRioANtherbfl ate Sv¢fdieih prevenlt attedt dlurnaydrasubdiroapgi Nng t o
i ncludin ut not limted to overwei ght or

the |ipase e fanm.l

obesity, W%EBVP’b‘?@@ﬁ%&fh"ﬁ%é‘?c&ﬂg’ggﬁsﬁoI em a, hypertriglyceridenia,
pancreatitis, hyperglycem a, atherqsclerosis, netabglic syndrones, other
car di ovas‘%‘u?@?hegiaé@gg . CAARPYG %@fqﬁ%tp%ﬁ}ti%veﬂ’fl%raﬁgrimﬁ VF%&EEE?%Q or

i nhi bi ti nigcludiBs &dokisiths QSRS 4@ isefANfdr 6% Wb bat bObsPibtid gepaddtionar i ous

| evel s including body fluid, <cellular, and tissue |evels in body by

i nhi bi tingiodn &sbdihddd of R pagsbhtVihvexiti® toSFtg¥ia@Mmethod for treating conditions,
diseases and/or disorders mediated by enzymes belonging to the lipase gene family
including but not limited to overweight or obesity, hyperlipidemia, hypercholesterolemia,
hypertriglyceridemia, pancreatitis, hyperglycemia, atherosclerosis, metabolic syndromes,
other cardiovascular diseases, and other metabolic disorders by reducing or inhibiting
metabolism, absorption, and accumulation of fat at various levels including body fluid,
cellular, and tissue levels in body by inhibiting or reducing the activity of enzymes
belonging to lipase gene family in mammal including a human being which comprises
administering to said mammal an effective treating amount of a compound of Formulas
D, 1) or (IIL) or derivatives thereof.

In another embodiment the present.invention provides method for treating or preventing
cellular and tissue damage caused by microbial pathogens secreting lipases by inhibiting
or reducing the activity of enzymes belonging to 1ip;se gene family in mammal including
a human being which comprises administering to said mammal an effective treating

amount of a compound of Formulas (I), (I) or (III) or derivatives thereof.
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bel onging to |lipase gene famly in mammual including a human bei ng which
conprises admnistering to said manmal an effective treating anount of a
conmpound of Forrmulas (I), (I1) or (Il11) or derivatives thereof. In another
enbodi ment the present. invention provides method for trgatiBgsssR eventing
cel lul ar adﬁOQW§@U§“ﬂanage caused by nicrobial pathogens secreting |ipases
by inhibiting or reducing the activity of enzynes belonging to |ipase gene
famly in mammal including a hunman bei ng which conprises admnistering to
said mammal an effective treating anount of a conmpound of Fornulas (1),

(1) or (I1l) or derivatives thereof. 21 WO 2007/ 010546 PCT/TN2005/000318
Accordi ngly S.0 e enbod nt  of resent. i nventi.on tog&rov

phar maceut i ‘é%ﬁordl i 8 o ﬂ?‘?gprﬁ CPhEYANEn S Bra?lvﬂe/ PEqep e am)unt of
a conpound aﬁnﬂt_)ﬁhﬁml b@nspnsﬁﬂg) a tHetapgutieally éffelcblvmmcamd of & vahpotadtdfgoenfiasand a

h t t t
At ernat | velly () B ace T e CORTdeH A B EBRDHoGRf at AL one

addi tional @han@cRtdr CAltdriatRelyi aVﬁaaﬁﬁ&@ﬁtlca%ﬁoblﬂﬁﬁ Imag GompAsePdrad N@seut i cal
agent may be selected fromchemcally nt hesi zed conpounds or those

derived fr ofhengddifogpl Pl&ﬂ“i“@‘ieHU%H%aﬁﬁvedé@P R hRLIE d&?@@ﬂce%ﬁll qgenty

For mul at i ongyy fe CAEBRRAUAEM Qﬁerﬁ@ﬁll@iyﬁﬁe&ie&cofnhvbﬂnd@ lor Qﬂo'sé HerVed FodEhdtyat | ve
t hereof can be adm ni stered any conventi onal ora buccal , nasal, by

i nhal ati on epgimbaving depirad Hh@@@g@lomlmtl‘bﬁr enteral , (for exarrpl e,

i ntravenous, intranuscul ar, subcutaneous i ntrastemal or by i nfusion
techniques)F fRhgals (for exanple powder, ointnent or drop), transdernal,
intracistenaf |ntravag|nal intraperitoneal, intravesical, or rectal,. In

anot her aspgdon %Buﬁdh&“ Fomvgng u9rm? bhar Gpm&%ﬂv%e&@ﬁcaﬁr&%ﬁﬁﬁmét&!@ml on and
at | east one ot pharmaceutical ly active agent e adm nistered either

separ at el y &t qoavenkensbeal.ucealtnasad] bicishpsontspeh 1%m¥¢%gm@mmwter4x is
general |y prgf eLiffle t habhveied ﬁé%ﬁﬁc&%f a-%dbaﬂada@uso i@asteldVBY &y irfhisidhe

subj ect belng treated is unable to swallow, or oral admnistration is
ot herwi se i iepaiiquss), bvnmah(rf@r@@mabl Eoquaroelﬁmemt@tr desp).ttreasdstieal ntracagiernali st rati on

Gor i vt vo PRErBER: iSRRIl AL BB ogthorabnel o Ir®n 2 el case.
control | ed cehmaseobthetpresent inwindars end IIrlcast artei oheg _phé.maee,u‘mcally active agent

may be administered either separately or in the pharmaceutical composition comprising

both. It is generally preferred that such administration be oral. However, if the subject

being treated is unable to swallow, or oral administration is otherwise impaired or

undesirable, parenteral or transdermal administration may be appropriate.

A compound of Formulas (I), (II) or (IIT) or a derivative thereof can be administered in -
the form of any modified release, controlled release or timed release formulations. (see,
e.g., Langer, Science 249:1527-1533 (1990)). In one embodiment, a pump can be used
(Langer, Science 249:1527-1533 (1990); Sefton, CRC Crit. Ref. Biomed. Eng. 14:201
(1987); Buchwald et al., Surgery 88:507 (1980); and Saudek et al., N. Engl. J. Med.
321:574 (1989)). In another embodiment, polymeric materials can be used (see Medical
Applications of Controlled Release (Langer and Wise eds., 1974); Controlled Drug
Bioavailability, Drug Product Design and Performance (Smolen and Ball eds., 1984);
Ranger and Peppas, J. Macromol. Sci. Rev. Macromol. Chem. 23:61 (1983); Levy et al.,
Science 228:190 (1985); During et al., Ann. Neurol. 25:351 (1989); and Howard et al., J.
Neurosurg, 71:105 (1989)).



e.g., Langer, Science 249:1527-1533 (1990)). In one enbodi nent, a punp can
be used (Langer, Science 249:1527-1533 (1990); Sefton, CRC Crit. Ref.

Bi omed. Eng. 14:201 (1987); Buchwald et al., Surgery 88:507 (1980); and
Saudek et al., N Engl. J. Med. 321:574 (1989)). In an LJrent,

pol yneric n‘ﬁf)@f’%ﬂlgﬂgan be used (see Medical Applicati %@@F%ﬁﬁ%‘sl ed

Rel ease (Langer and Wse eds., 1974); Controlled Drug Bioavailability, Drug
Product Design and Performance (Snolen and Ball eds., 1984); Ranger and
Peppas, J. Macronol. Sci. Rev. Macronol. Chem 23:61 (1983); Levy et al.,
Sci ence 228:190 (1985); During et al., Ann. Neurol. 25:351 (1989); and
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per day. ApR&NShednpdoahBdrests h@gﬁquafrvﬁréb@&mo1f1ﬁ%/kg5§dy Waghtudamg t he
mlieu to which the conposition is admnistered, the site of the cells to

be treat ed 0 mpkambedy weighitaf theyawhiest peradny. Weioymis apT selecipdt hasask oovarigf mal to be
treated, etféétors, li-f?:ﬁfd‘riﬂg tgérﬁ’i‘ir%féhgo h%%gmg)osit%n ig-gdnﬁagtere%Sthe ;31@ ?ﬂﬁ)e ceﬁ91 150,
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grans, 500 fd ]l - 5.0 . Cc e AN ] ey e
racti cal U3l A 9 A8 0. 2sca0. 4B, 136 00 e TREEY on, i
portions, a&tn,\sadirenges ietweenof0 thibBigthay; 100 ngramy, ) weligease: I aramdlht of
conpound of .this inventionwll de d on sych factor S the solubility of
Che’ comporitEBEdar G5 ot iaPERna, At g Rt Tad e B2 ¥ or thi <
i nvention, dbdage. WhildTitl rady B prasigdl enghiviihister ehst dilgfdosd ol Aicsipaind i tiie. g. ,
orally, tr ?gv%gt%n[r?rll l;)Xl’tioI':x)sa,l ra(’ca %r%u%llllo%rs of the day, in any given case, the amount of

compound of this invention will depend on such factors as the solubility of the

compound, prodrug, isomer or pharmaceutically acceptable salt of this invention, the

formulation used and the route of administration (e.g., orally, transdermally, parenterally

or topically).

Dosages of the compounds of the present invention can be administered to humans by
any suitable route, with oral administration being preferable. Individual oral dosage form
for example, tablets or capsules should generally contain from about 0.1 mg to about 100
mg of compound of this invention, in a suitable pharmaceutically acceptable vehicle,
diluent or carrier. Dosages for intravenous administration are generally within the range
of from about 0.1 mg to about 10 mg per single dose as required. For intranasal or inhaler
administration, the dosage is generally formulated as from about a 0.1% to about a 1%
(w/v) solution. In practice, the physician will determine the actual dosage, which will be
most suitable for an individual patient, and it will vary with, e.g., age, weight and
response of the particular patient. The above dosages are exemplary of the average case

but there can, of course, be individual instances where higher or lower dosage ranges are

23



or topically). Dosages of the conpounds of the present invention can be
adm ni stered to humans by any suitable route, with oral adm nistration
bei ng preferabl e. Individual oral dosage form for exanple, tablets or
capsul es sWBAEOESARral Iy contain from about 0.1 ng to PABANROYHS3 8y of
conmpound of this invention, in a suitable pharmaceutically acceptable
vehicle, diluent or carrier. Dosages for intravenous admnistration are
generally within the range of fromabout 0.1 ng to about 10 ng per
singl e dose as required. For intranasal or inhaler admnistration, the
dosage is erally formul ated .as.fromabout a.0.1%to about a 1% (w v)
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whi ch wi lidvefttdn. most suitable for an individual patient, and it will vary
with, e.g., age, weight and response of the particular patient. The
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adm ni st Fai éraNadidigistpdtion MRCHatheaditichofortthiatdnd fist tagthe MBA iBahdiprestnt N t he
present _invention_include tablets, chewable tabltgts, control | ed rel ease

t abl et s, VAN indude tableis,fhewabletablats) eamtrolled alepse tablst. capsules.dpEagsSs ul es,

elixirs, sawiEdPowdid pAHSRRARAANRS, clikird Resahnd allepiisnscan be prepared by
met hods known i n pharmaceutical science by direct

In general tablets can be prepared by methods known in pharmaceutical science by direct

compression, by wet granulation, or by dry granulation. Their formulations usually
incorporate diluents, binders, lubricants and disintegrators as well as a compound of this
invention. Common diluents include, for example, various types of starch, lactose,
mannitol, kaolin, calcium phosphate or sulfate, inorganic salts such as sodium chloride
and powdered sugar. Powdered cellulose derivatives may also be used. Common tablet
binders include substances such as starch, gelatin and sugars such as lactose, fructose,
glucose and the like. Natural and synthetic gums are also convenient, including acacia,
alginates, methylcellulose, polyvinylpyrrolidine and the like. Polyethylene glycol,

ethylcellulose and waxes can also serve as binders.

A lubricant is generally necessary in a tablet formulation to prevent the tablet and
punches from sticking in the die. The lubricant is chosen from such slippery solids as
talc, magnesium and calcium stearate, stearic acid and hydrogenated vegetable oils.
Tablet disintegrators include substances, which swell when wetted to break up the tablet

and release a compound, prodrug, isomer or pharmaceutically acceptable salt of this
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conpression, by wet granulation, or by dry granulation. Their

formul ations usually incorporate diluents, binders, |ubricants and
d|3|ntegrators as vell as a conpound of this invention,  (omm /p)?fluents
i ncl ude, 89 2WAH5f%, various types of starch, |actose, = mannito

kaol i n, cal ci um phosphate or sulfate, inorganlc salts such as sodi um
chloride and powdered sugar. Powdered cellul ose derivatives nay al so be
used. Common tablet binders include substances such as starch, gelatin
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nat ur al onge i'on- éxchange resins, I'nic acl guar gum citrus
pul p and emtlﬁmd)mlbthm cel lul ose, for exarrpl e, may be used as well as
sodium lauryl sulfate. Tablets are often coated with sugar as a flavor
and seal aAs disarssediabhvd, itheraffectr ofiarmgmppundtof ¢iis hvgelaig)enmas/ lte@omxdlefl yhat tse

di ssol uti L oper sof the .t e tion may
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i ncor por aPe@PTHEs dnayals Opted ith gy ey Whichreristy %ﬁ‘?ﬁiﬂaﬁé"r %@aﬁﬁﬁ?r@ed by

maki ng pebtighs of several different dissolution rates with subsequent
filling the m xture of these pellets in capsules. Tablets

Capsules can be prepared by mixing a compound of the invention with a suitable diluent

and filling the proper amount of the mixture in capsules. The usual dilvents include inert
powdered substances such as starch of many different kinds, powdered cellulose,
especially crystalline and microcrystalline cellulose, sugars such as fructose, mannitol

and sucrose, grain flours and similar edible powders.

Liquid preparations for oral administration may take the form of, for example, solutions,
syrups or suspensions, or they may be presented as a dry product for constitution with
water or other suitable vehicle before use. Such liquid preparations may be prepared by
conventional means with pharmaceutically acceptable additives such as
suspending/viscosity enhancing agents (e.g. sorbitol syrup, methyl cellulose or
hydrogenated edible fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous
vehicles (e.g. almond oil, oily esters or ethyl alcohol, medium chain triglycerides); and

preservatives (e.g. methyl or propyl p-hydroxybenzoates or sorbic acid).
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or capsules may be coated with a film which resists dissolution for a
predi ctable period of tine. Capsules can be prepared by m xing a

conmpound g{ %0'3%010 vention with a suitable diluent andpétiddossodhie proper
amount of W ure in capsul es. The usual diluents include inert
powder ed substances such as starch of many different kinds, powdered
cellul ose, especially crystalline and mcrocrystalline cellul ose, sugars
such as fructose, mannitol and sucrose, grain flours and sim|lar edible
powders. Liquid preparations for oral administration nay take the form

of, for expgy teﬁaﬁ’l gjgsgan?n B B0 s SEEPSRRE hi¥iemabo b mﬁm i he

present ed as a ry pro constitution wt sui tabl e
vehi cl e befoonef Bﬂsmlecm hndludqmg whingreepentieriabeatheteaizative tpcr}mmaﬁm ibfjsion.

convent| ol IEANR ¥ LIRAIREARSEWLLGRLY X ARCERLERNE 20dURYSRcoHc 2o

suspendi ng VISCOSIt yrup,
cel | ul ose wnlti-doyd rcmgenat editkdinbddded atesgryatimaulise ‘cgymptgnmge mihay t@be guch

| eci t hi hi.cl £, d I t
or ot hyl SPGB SRERT AR e et donfeots eiivaeR d o, o

met hyl or wncamyfonnulbtmg £péNe SR s@speAding @fabn@mg@nmr dlaﬁréﬁ@ aReRd/1he0546
PCT/ 1N2005;LOOO318 For parenteral adm nistration the coppounds of the

i nvent i on TgGebe SPREARR ot @Hp?rﬁlof’%@ayfbﬁrfﬁ?‘@;flat%ﬁﬂa‘fcﬁfdé‘éﬁ Too’ﬁ“‘“‘ffhﬂ . K§i%8g usi ng

convent i ongfia@tBekdid, ZatchRily aed tangQﬁluéHts b §319dn®) suchF &Y Aol s for
i njection may be present ed in"unit dosage forme. g. i n_anpoul es Or in

mul ti - dos ebtéamﬂla b veates, Ringers sefutintderdisplais ediam edoridensolutionpes suilables may
t ak h
ake suc fsl@d’:} %ﬁ&%@ﬂ%ggﬁﬁdm Q#eﬁ 'hu B a@bte SIEUD IS AR ed ﬁusohlc)hdﬁ{

agueous ve nt al ating agent$ such as suséendlng,

stabili zi n@nﬁmﬂ wenaios gigtysenidys,cgé fitty. acl‘ﬁhenclmdnqlga@tlabtzé agbburfactents suph

suspensi on y 0 | n i i tabl e

non-t oxi c, é?pgér:}‘ eﬁ{?j %P %f Fl%g%%)g%ty g %Rﬁcgg’l %Seon S védrw%,% B;%%&gisaw

nmanni tol , d&lj@tedlant cuéfeicd) whemtnecressaa Ggeeraly &QA wiut'm)ns are sustetleMircnsmadi um
ersi n and Sqﬁ%t end| ng

chloride s ion, or suitabl di s

agent s, ;gh "g > Wrgppgoplar adast‘ilgcutq‘nie dnJS?t pufpﬁgqsu%f ﬁ%q“?%f " #¥ono- or

di gl yceri dﬁﬁtabléllﬂﬁ' uﬁtﬁiv&r)bu@@rijdﬁlon pm@bu@llmamheelﬁ, tRcadiivagredienf @af Boihs such

as, for exanp|e y%r oxy g_él ul o% o the pH of the solution

bei ng sui t BBTY* OéEI‘j EF%QB OBU‘T“ P &pfta Wh@ﬁ@ ®n & e SR\ PYTREEHEFA MR 0i | y

sol uti ons pdfsre S, 1AL farehRFal ipdphAtions may also be made long-acting by dissolving or
suspending a compound, prodrug, isomer or pharmaceutically acceptable salt of this
invention, as the case may be, in oily or emulsified vehicles which allow it to disperse

only slowly in the serum.

For intranasal administration or administration by inhalation, the compounds of the
present invention are conveniently delivered in the form of a solution or suspension from
a pump spray container that is squeezed or pumped by the patient or as an aerosol spray
presentation from a pressurized container or a nebulizer, with the use of a suitable
propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a
pressurized aerosol, the dosage unit may be determined by providing a valve to deliver a
metered amount. The pressurized container or nebulizer may contain a solution or
suspension of the active compound. When administered by nasal aerosol or inhalation,
these compositions are prepared according to techniques well-known in the art of

pharmaceutical formulation and may be prepared as solutions in saline, employing benzyl
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articular, intramuscul ar and subcutaneous injection purposes. Such
aqueous solutions are suitable for intravenous injection purposes.

AIternatlwﬁbgmw()fmgctlve ingredient may be in powder dcqimbdo9h0031s
reconstitutron wth a suitable vehicle, e.g. sterile pyrogen-free water,

before use, The parenteral preparations may al so be nmade | ong-acting by
di ssol ving or suspending a conpound, prodrug, isoner or pharmaceutically
acceptable salt of this invention, as the case may be, in oily or

enul sified vehicles which allowit to disperse only slowy in the serum

For i ntr anasglo BIGME! ShEAL HRRe kAT SHh G ARRY) ﬂ%ﬂ%%b% A,

conpounds 0 present invention ent ent | |vere
form of a Hedrodartons, cﬂnd/busthemmhmnhaingnn dlapetpwgpg@m lsgovcmmttm aerCephides i s

squeezed Ogndp%% 1¥1ac§ h?or e, from gg ?Q‘orauesg rf %rl ltnﬁzﬁ raé{‘ in&?ﬁa%or r}’lat ion
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propel | ant be érgula@d chhtamogi £ pmeom bfiaeompaund bf dreabiantivpwiard hanitable |

dlchlorotetr or, ca dIOXI e or ot her suitable gas. In the

case of a %@gﬁﬁﬁ9ég @#8§8F HBHISEEE unit may be deter%ined by
rovidin aI e t er netere . e .pr, ed cont ai ner
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conpound. Wiﬁrbya;dlmdﬂl &d. e&r%nsb}éllfbﬁssaiveﬁﬁtﬁﬁﬁ) lge18, pabted) @i@hmﬁ and teaike,
conpositions are prepared accordlng to tech n|q§§s vel | -known in the art
of  phar rra@e@ﬁcmsiamcefwlhﬂ?aa@qr%rp AFHCTREGAl Reaghice pHicetpzRouads) of thsaresent

sal ine, enployioRthabaRE Bk adrRiBisid3RAIAF 46 g RirlubNER Q3L HO0R1B). al cohol or

ot her suitable preServatives, absorption pronoters to enhance

bi oavai | abishy ts¥itabld FHRGRGET @&%ans@éaﬁém pREdNBH c%ﬁleQhé laZddchoBhd @F SIRer si ng
agents known in the art. Capsules and cartrl ges (nade, for exanple,

f rom gel at Pryent ivention may baamplopied and sueh formuationavew! rgatgﬁralbélaowntam@t ed
cont ai ni ngstﬁ‘tﬁl OWEElde el ctieR <GOTRAURBle Hifnd-H @élh/% ﬁ%x@so‘-fwn{ bl e
a conmpoun

powder for Inhalation base su as ctose or st s of
t hi s i nvenpioowtenany asbistopasmeadfithei comprands thupigbathe yutieetls skinsFaresyatbple, done

by way of, su?t’a tﬁa%gqe %EB delwce i l’lyeeﬁl’e flgﬁrg ?qsb 5 IeS vr %Zé %ﬁ%kir%’gal

oi nt nents, I'n ac nce Wi ceu
practi ce. fﬁhmbmomn@umd&s@{mt mbntanﬁ@e nhe suby\zant:«)mpbmy &ﬂcls obdndage-type

SRAGIGE TR s ST A TN SO A W T,
t he means for securing the transdermal device to the subject's skin.

Where it is desired to administer a compound of this invention as a suppository, any

suitable base can be used. Cocoa butter is a traditional suppository base, which may be

modified by the addition of waxes to raise its melting point. Water-miscible suppository

bases comprising, particularly, polyethylene glycols of various molecular weights are in

wide use.

In other embodiments a compound of this invention may be incorporated in food, or

beverages.

The compounds of this invention may also be administered to a mammal other than a
human, The method of administration and the dosage to be administered to such a
mammal will depend, for example, on the animal species and the disease or disorder
being treated. The compounds of this invention may be administered to animals in any
suitable manner, e.g., orally, parenterally or transdermally, in any suitable form such as,

for example, a capsule, bolus, tablet, pellet, e.g., prepared by admixing a compound,
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present invention may be enpl oyed and such formnul ati ons woul d generally
al so contain a suitable transdermal carrier, e.g., an absorbable

phar macol %89%7L0¥05§gcept able solvent to pronote and assgi@ivaaassane of

t he conpounds rough the subject’'s skin. For exanple, suitable
transdermal devices may conprise the formof a bandage having a backing
menber and a reservoir containing the subject conpound. Such bandage-type
transdernmal devices may further include suitable carriers,
rate-controlling barriers, and neans for securing the transdernal device
to the supjodnip; Homk nr pmﬁ]ﬁ&uhéaIHySacd@m'breemtt@:f thtninkersioarwith aannsiind of

this i nve p05| tor ui t bas ca sed. Cocoa
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admi ni st emeelntton ko] heahckninistemerdywiﬂs lthet wdubxesup'ﬁllﬁn@g,, ire thy. forrnrodlal lqud or
parenteral ly or .transd any. sui t form uch as

exanpl e, %’élf)oéﬁqle Corﬁ age hil é%qleé?n peﬁopg?un% O?thls mvelblzgln’e%lg bv“t%‘&%ﬁ% ng a
conpound, pha&ﬁadé&c&@(ﬁﬁh@&ﬁﬁ&ﬁ HClHel Mz&diDA Oﬁﬁizjl& admmﬁteu@i, in sleameninal

phar maceuti ¢cal Iy acceptable salt qf, this invention with _a suitable
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the feed or various suitable meals including alfalfa, soybean, cottonseed oil, linseed oil,

corncob, corn, molasses, urea and bone, and mineral mixes.

In another aspect of the present invention the biological assays carried out using

compounds of Formulas (I), (I) and (III) demonstrate potent inhibition of lipases.

The following examples illustrate the embodiments of the present invention. It is to be
understood, however, that the embodiments of the invention are not limited to the
specific details of these Examples, as other variations thereof will be known, or apparent

in light of the instant disclosure, to one of ordinary skill in the art
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wat er - sol ubl e concentrate. In addition, the conpounds of this invention,
e.g., within the pharnmaceutical conpositions of the invention, nay be
adm ni st ew@odpm103#¢ ani mal feedstuff, e.g., a concentPEKBRIFEH8SBIHAditive
or prem x may be prepared for mxing with the normal aninmal feed,
commonly along with a suitable carrier therefore. The carrier

facilitates uniformdistribution of the conpound, prodrug, isoner or
pharmaceutically acceptable salt of this invention in the, e.qg.,
finished feed with which the premx is blended. Suitable carriers

i ncl ude, EBQYMBEES not linited to, liquids, e.g., water, oils such as
soybean corn, cottonseed, or voIatiIe organi ¢ solvents, and solids,

e.g., a small portion of the feed or various suitable neal |nclud|ng
alfalfa, Eéws@aﬁ Raeetp aag isglption o ﬁé@%ataarlvg matefitle o> GESAHXIHol assos,
urea andUBBFRI-LATENFAGYEIORNE i xes. |n anot her aspect of the present
i nvention the ;lologlcal assays carried out using conpounds of Formnul as
(), (1) and @l I11) denonstrate potent inhibition of |ipases. The
foll owi ng exanples oHl ustrate the enbodi nents of the present invention.

It is to be ar st ood, however, that the enbodi nents of the invention
are not |lim speC|f|c details of these Exanples, as other
vari ati opg-t'hesed

di scl osure, toljone of ordlnary sk|I

apparent in light of the instant
in the art 28 WD 2007/ 010546
PCT/ 1N2005/ 000918 EXAMPLES Exanple 1: Extraction and isolation of the
starti ng Jcerd il Z@@V@W&Sf‘ egyl-mbrgeeapinons Erdelivoqui none O OH HO O
Structure if 1 : 2,5-Di hydroxy-3-undecyl - p- benzoqui none (enbelin)
Powder ed Prwdered bersips Bhifaibela ribpewerReEaust pugeesaine guﬁ@w@tr%m ethes; h

pet 1 ol CUBRBIARE o GAA! Ol o e SR lonTBLDBAG. Rl 1o The

chl orof ormextr | ecte repeat ed crysta |zat n using
pet r ol eumpeathbrcrmalhmomrysttmlpletnzlﬁwg stb¢n/emttheThelstald‘1mngt sdlvantaflhon st ep

was 1 epe%lty?talhgz%lon sgep%% ?epegt%d 1?1£rgase E)@%,lerlr&)%g motheg ngor%g ﬁfaét%%gte&) nat ed

by silica gel column chromatography (100-200 mesh) using petroleum ether-chloroform

as the eluting solvents (gradient elution) to further improve the yield. All fractions were
monitored on Silica gel TLC plates (Silica gel 60 Fass, Merck) with n-propanol:n-
Butanol:liquor ammonia (6:1:3) as the TLC solvent system. On the basis of TLC, similar
fractions were pooled together & concentrated under reduced pressure. The compound
was purified by repeated crystallization in petroleum ether to yield 140 g (3.5%) of
extract. About 50 g of extract was refluxed in petroleum ether (500 ml) until the extract
dissolved in the solvent. The solution was cooled to room temperature and filtered. The
above procedure was repeated until compound of desired purity was obtained. The
resultant compound showed 'H NMR (300 MHz, CDCls) 8: 0.87 (m, 3H), 1.0 — 1.75 (m,
18H), 2.43 (m, 2H), 5.99 (s, 1H), 7.66 (bs, 2H). TOF MS ES: 295 (M + H). Mp. 142-
143°C,
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by silica gel columm chromatography (100-200 nesh) using petrol eum
ether-chloroform as the eluting solvents (gradient elution) to further

i nprove th | fractions were nonitored on Sil TLC plates
(Silica get%V /gSOZ“%l Merck) with n-propanol :n- Butanol: :Pﬁa/ﬁ]g%m”é

(6:1:3) as the TLC sol vent system On the basis of TLC, simlar

fractions were pool ed together & concentrated under reduced pressure. The
conmpound was purified by repeated crystallization in petroleumether to
yield 140 g (3.5% of extract. About 50 g of extract was refluxed in
petrol eum ether (500 m) until the extract dissolved in the solvent. The
solution was cooled to roomtenperature and filtered. The above
procedure% (5 ERRY )-Fhed AP obt ai ned. The
resul t ant corrp%?ﬁg%sm%mhmﬁg E%nﬁ/l—iz Cs%ﬁq H.dzw%ﬁ?@’?em 3H), 1.0 -
1.75 (m ISH), 2.43 (m 2H), .9(s lH) 766(bs 2H). TOF M5 ES: 295
(M+ H. M. 142- 143G, 29 WO 2687/ 010546 PCT/IN2005/000318 Exanple 2:
2,5-Di - O (3-fl uorophenyl car [y 3-undecyl -1, 4- benzoquinone F OOF vy

p "'t 0O 0 0 Synthesj O :

2, 5-Dbi s-(3-flyorophe ar bonyl oxy) 3-undecyl -1, 4- benzoqui none. To a
stirred soI KR, 00” 2, dr oxy- 3-undecyl - |, 4- benzoqui none (1.0 gm 3.4
mmol e) in HicHl drometchane (20 nlL) was added pyridine (1.1 nL, 13.6
mole). To this, Was added 3-fluoro benzoylchloride (1.35 gm 8.5 nmol e)
at 15-20 C and stirred, allowed to attain 30 C and stirring was
continued for 3 h%éTLC) The organl c layer was extracted wt

di chl or onSYHESSS, YashEdtRatier 2 bi-Phé)C-Hrrpsenyigadsayw) édﬁ‘é@ﬁ”ﬁt ed to
crude V\hib&l}oa{@l%rﬁurlfl ed by 5i 02 colum chromat ography (10-20% Et OAc in
hexane) to a "pure mass (0.96 g, 52.7%. '"H NWR (300 MHz, CDC13) S: 0.87

(t, 3H JT5 GtifedBdlutioh & 2;5LdiBydrbt-3-didyl- 12-Benkdquirdhs 1.0 gm3.4 mmole)
in dichloromethane (20 mL) was added pyridine (1.1 mL, 13.6 mmole). To this, was
added 3-fluoro benzoylchloride (1.35 gm, 8.5 mmole) at 15-20 °C and stirred, allowed to

aftain 30 °C and stirring was continued for 3 h (TLC). The organic layer was extracted
with dichloromethane, washed (water, brine), dried (Na;SO4), concentrated to crude
which was purified by SiO, column chromatography (10-20% EtOAc in hexane) to a
pure mass (0.96 g, 52.7%).

"H NMR (300 MHz, CDCls) 8: 0.87 (¢, 3H, J = 6.9 Hz), 1.0 ~ 1.6 (m, 18H), 2.5 (t, 2H, J =
7.6 Hz), 6.8 (s, 1H), 7.3 - 8.0 (m, 8H). TOF MS ES: 539 (M + H). Mp. 73.2 - 75.6 °C.
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.6 Hz), 6.8 (s, 1H), 7.3 - 8.0 (m 8H). TOP M5 ES: 539 (Mf H. M. 73.2
75.6 C. 30 WD 2007/ 010546 PCTI I N2005/ 000318 Exanple 3:

, 5- Ei-C)(4wquﬁmmeylphenyl car bonyl) - 3- undecyl - 1, 4- bengagwbdmsoms®d H O
O 10 O Synthesis of Structure# 3;

, 5-bi s-(4-tert-butyl phenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none. To a
stirred solution of 2,5-dihydroxy-3-undecyl -1, 4-benzoqui none (1.0 gm 3.4
nmmole) in di chl or omet hane (20 nmL.) was added pyridine (1.1 nm, 13.6
mmle). To this, was added 4-tert-butyl benzoylchloride (1.67 gm 8.5
mol e) at i«:‘aim%gle@ élBQJIS@J(&-Ee%ibutyﬁJhkﬂVl@QrHoﬂymI:ﬁxﬂ@eyi@,ct@eﬁi&é;uﬁlbhé ring was
conti nued for The organic |layer was extracted with

di chl or onet hane, mashed (water, brikne), dried (Na2SO4), concentrated to
crude which was purified by Si02 co chromat ogr aphy (10-20% Et OAc in
hexane) to a pure mass (1.47 g, . "H NWR (300 MHz, CDC13) 5: 0.86
(t, 3H J =7.0 Hz), 1.0 - 1.6 ( , 2.5 (t, 2H, J = 7.5Hz), 6.75

(s, 1H), 7.4 - 8.2 (m 8H). TOF 615 (M + H). Viscous mass. 31 WO
20071010546 PCT/ 1 N20051000318 e 4:

2,5-Di - O (2-fluorophenyl 3-undecyl -1, 4- benzoquinone F 0 OlIl F O
\'l 010 O SynthedH e # 4; 2,5- bIS (2-f 1 uorophenyl car bonyl
oxy) - 3-undecyl -1, 4-
0

Synthesis of Structure# 3; 2,5-bis-(4-tert-butylphenylcarbonyloxy)-3-undecyl-1,4-

benzoquinone.

To a stirred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (1.0 gm, 3.4 mmole)
in dichloromethane (20 mL) was added pyridine (1.1 mL, 13.6 mmole). To this, was
added 4-tert-butyl benzoylchloride (1.67 gm, 8.5 mmole) at 15-20 °C and stirred,
allowed to attain 30 °C and stirring was continued for 3 h (TLC). The organic layer was
extracted with dichloromethane, washed (water, brine), dried (Na;SQ,), concentrated to
crude which was purified by SiO; column chromatography (10-20% EtOAc in hexane) to
a pure mass (1.47 g, 28.3%).

'H NMR (300 MHz, CDCl3) 6: 0.86 (t,3H,J =7.0 Hz), 1.0 - 1.6 (m, 36H), 2.5 (t, 2H, J =
7.5Hz), 6.75 (s, 1H), 7.4 ~ 8.2 (m, 8H). TOF MS ES: 615 (M + H). Viscous mass.
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benzoqui none. To a stirred solution of

2, 5-di hydr oxy- 3-undecyl - 1, 4- benzoqui none (1.0 gm 3.4 mmole) in

di chl oro (gfbp.ﬁ 649 M) was added pyridine (1.1 n, 13pEraNsoisape3ido this,
was adde uoro benzoylchloride (1.35 gm 8.5 mmole) at 15-20 C and
stirred, allowed to attain 30 C and stirring was continued for 3 h
(TLC). The organic |ayer was extracted wth dichl oronethane, washed
(water, brine), dried (Na2SO4), concentrated to crude which was purified
by Si Oz colum chromat ography (10-20% Et OAc in hexane) to a pure nass
(0.96 g, 4: 2H-DMVP. & r nyl -Run A 4benzdluindne 6. 9 Hz),
1.1- 1.7 5‘%{‘1&' ] |§2 50t mgH‘Mﬂéy ébrﬁ),&éﬁs (s 1%, 7.2 - 8.2 (m
8H). TOF M5 ES: 539 (M+ M M. 66. 2 - 68 'C. Exanple 5:

2,5-Di - O (2-brnophenyl cas bonyl )@3@ -1, 4- benzoqui none O OO Br 0 10

Br O Synt hesi s of Struch
2, 5-bi s-(2-br&nmophenyl ' decyl -1, 4- benzoqui none. To a
stirred sol ut{ on of 2 ! droxy -undecyl - 1, 4- benzoqui none (1.0gm 3.4
mmole) in HQr ot hage (R@ L) was added pyridine (1.1 nmi, 13.6

mmol e). To s, Was 7/010546 PCT/ TN2005/ 000318 added

2- br onobenzoyl ch®oride (1.9 g, 8.5 mmvole) at 15-20 C and stirred,
allowed to attain 30 C and stirring was continued for 3 h (TLC). The
organi ¢ | dyathesimsofexdtruattedt W t 75-disdHflopopnhizabonyha sko - (ndatydd 4- br i ne) ,
dried (Na2SO4 & concentrated to crude which was purified by Si 2 col um
chr omat ogrﬁ?ﬁ?é P9 20% Et OAc i n hexane) to pure mass (1.56 g, 69.6%. 'H

(1 o, o s g phcoba P hirbqnoy P yodeen- G Serdhduindtl 05 iMealT iy

(25, M +I1ﬁ\|a)chloﬁi3ﬁ’etl(ah9(@20 ML) whas addetNB}tidin6§4.1 (25, 186+ mdhote). Ny thisMpvas

77.1-78.6 agded 2-fluoro benzoylchloride (1.35 gm, 8.5 mmole) at 15-20 °C and stirred, allowed to
attain 30 °C and stirring was continued for 3 h (TLC). The organic layer was extracted
with dichloromethane, washed (water, brine), dried (Na;SOs), concentrated to crude
which was purified by SiO; column chromatography (10-20% EtOAc in hexane) to a
pure mass (0.96 g, 52.7%).

'H NMR (300 MHz, CDCl3) 8: 0.87 (t, 3H, J = 6.9 Hz), 1.1 — 1.7 (m, 18H), 2.5 (t, 2H, I =
8.0 Hz), 6.8 (5, 1H), 7.2 - 8.2 (m, 8H). TOF MS ES: 539 (M + H). Mp. 66.2 — 68 "C.

Example 5: 2,5-Di-O-(2-bromophenylcarbonyl)-3-undecyl-1,4-benzoquinone

O O
O
Br m 7/:
@ﬁr ° 0
O
0

Synthesis of Structure # 35; 2,5-bis-(2-bromophenylcarbonyloxy)-3-undecyl-1,4-

benzoquinone.

To a stirred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (1.0gm, 3.4 mmole)
in dichloromethane (20 mL) was added pyridine (1.1 mL, 13.6 mmole). To this, was
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Exanmpl e 6: 2,5-D -0 (3-bronophenyl carbonyl) - 3-undecyl - 1, 4- benzoqui none 0
OBr 0O 0"Y 1-4 11-~ 10 Br 0 0O Synthesis of Structure # 6;

2, 5-bis- (‘;é P %?&Q(fznyl car bonyl oxy) - 3-undecyl -1, 4- benzggquiNnpmse003ito a
stlrred so Ion 2, 5-di hydr oxy- 3-undecyl -1, 4- benzoqui none (1.0 g, 3.4
mmol e) in dichloronethane (20 nmL) was added pyridine (1.1 nm, 13.6
nmmole). To this, was added 3-bronobenzoyl chloride (1.9 g, 8.5 mmole) at
15-20 C and stirred, allowed to attain 30 C and stirring was continued
for 3 h (TLC). The organic |ayer was extracted with dichl oronet hane,
washed (waided 2-bbsmdbenzoydshlQele(NZ5@%) mmeRN eLTH-RaPE€tint Qtiged)ABowkd Bh  Was
purified b Si 02 coI umm chr omat qug']ﬁhg (10-20% Et OAc |n hexane) to pure

mass (' &30 EHend stirppgyves eongpy GOELS). T opganie lpyer vggjextiactedy 2 1) |
éHg) - T(1]: BWﬁHndlc]ﬂﬂFQmetl?an@lw%hed Q(WatelJ brme)7 d%eh'lz()\lazs(@)& c(o%ce)n%rliged t6 - cg'ud'eN8fi gm+

Na) |vp mclzwggpwﬂegt b3§1<\?002@0r¥ gl@mmaﬂm(/l Qﬂ@%@%@o@ h@canﬁﬂarmee 7

yl carbonyl) - 3-undecyl -1, 4- benzoquinone CI O 0 O\
I O /ﬁ% %Pk@é%@%%’Synt hesis of Structure # 7; _

2, 5-bi s- (G QIMROLBP AR CERIIBNY b Pt Y, TRV L 01148 (m, 18H), 2.5 (¢, 2H, T =
6.8 Hz), 6.8 (5, 1H), 7.4 — 8.2 (m, 8H). TOF MS ES: 680 (25, M" + Na), 682 (100, M" +
2 +Na), 684 (25, M' + 4 + Na). Mp. 77.1-78.6 °C

Example 6: 2,5-Di-O-3-bromophenylcarbonyl)-3-undecyl-1,4-benzoquinone

O O
Br '
OJ@
O 10 Br
O
O
Synthesis of Structure # 6; 2,5-bis-(3-bromophenylcarbonyloxy)-3-undecyl-1,4-

benzoquinone.

To a stirred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (1.0 g, 3.4 mmole) in
dichloromethane (20 mL) was added pyridine (1.1 mL, 13.6 mmole). To this, was added
3-bromobenzoyl chloride (1.9 g, 8.5 mmole) at 15-20 °C and stirred, allowed to attain 30
°C and stirring was continued for 3 h (TLC). The organic layer was extracted with
dichloromethane, washed (water, brine), dried (Na;SO,), concentrated to crude which
was purified by SiO; column chromatography (10-20% EtOAc in hexane) to pure mass
(1.4 g, 62%). |

"HNMR (400 MHz, CDCly) 8: 0.87 (t, 3H, J = 7.2 Hz), 1.0 — 1.8 (m, 18H), 2.51 (¢, 2H, J
=7.2 Hz), 6.8 (s, 1H), 7.4 — 8.4 (m, 8H). TOF MS ES: 680 (5, M + Na), 682 (20, M* +2
+Na), 684 (5, M" + 4 + Na). Mp. 98.2-99.6 'C
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benzoqui none. To a stirred solution of

2, 5-di hydr oxy- 3-undecyl - 1, 4- benzoqui none (1.0 gm 3.4 mmole) in

di chl or onget h%@ﬁﬂléﬁ‘g m.) was added pyridine (1.1 nm, 13E/momse)o318To this, ]
was adde¥O3 )ro benzoyl chloride (1.5 gm 8.50 nunole) at 15- 20 'C |
and stirred, allowed to attain 30 'C and stirring was continued for 3 h
(TLC). The organic |ayer was extracted wth dichl oronethane, washed

(water, brine), dried (Na2SO4), concentrated to crude which was purified

by Si 02 colum chromat ography (10-20% Et OAc in hexane) to pure nBss

(1.25 g. %e 7. blsNMR (3 3% 3 14 J.=.6.9 Hz), 1.1-

1.7 (m 1%3"?1‘”/95.755!&, 2&?9@(’&0%5'.’ 6 Hz@yl)g"’. ‘éﬂ‘%eg’,?l I%)b?ﬂ?d.qﬁﬂ‘?ms. 2 (m SH).

TOF M5 ES: 593 (9, Mt + Na), 595 (3, d8 - 2 + Na). M. 102.8-104.6 -C
Exanple 8: 2,5-Di -0 (2-chl orophenyl cdrbonyl) - 3-undecyl - 1, 4- benzoqui none

a OO0 O a \ 00 i i %OSynbhe' of Structure # 8;

2, 5- bi s- (2-chl or ophenyl cgy bonyl gxyj ndecyl -1, 4- benzoqui none. 34 WD

2007/ 010546 PCT/ 1 N2005/ 008318 0 a irred solution of

2, 5-di hyg‘r‘éﬂxy - benzoqui none (1.0 gm 3.4 nmmle) in

di chloro ' 3~ d pyridine (1.1 m, 13.6 nmmole). To this,

was added 2- benzayl ibride (1.5 gm 8.50 mmole) at 15 - 20 C

and stirred, 8 toGttain 30 C and stirring was continued for 3 h
(TLCO) . The organic 1Tayer was extracted wth dichloronethane, washed

ter, brji dr i Na2S d,t d i ified
by S G ooPRISc Y oneFSURapty. (102307 B AR OB g Pa flrdibes | ©
(1.14 g, %&zé4inone.

To a stirred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (1.0 gm, 3.4 mmole)
in dichloromethane (20 mL) was added pyridine (1.1 mL, 13.6 mmole). To this, was
added 3-chloro benzoyl chloride (1.5 gm, 8.50 mmole) at 15— 20 °C and stirred, allowed
to attain 30 "C and stirring was continued for 3 h (TLC). The organic layer was extracted
with dichlordmethane, washed (water, brine), dried (NaxSOy), concentrated to crude
which was purified by SiO, column chromatography (10-20% EtOAc in hexane) to pure
mass (1.25 g. 64.4%)

'H NMR (300 MHz, CDCl3) §: 0.87 (t, 3H, J = 6.9 Hz), 1.1 — 1.7 (m, 18H), 2.5 (t, 2H, J =
7.6 Hz), 6.8 (s, 1H), 7.4 ~ 8.2 (m, 8H). TOF MS ES: 593 (9, M" +Na), 595 3, M" + 2 +
Na). Mp. 102.8-104.6 'C :

Example 8: 2,5-Di-O-(2-chlorophenylcarbonyl)-3-undecyl-1,4-benzoquinone
Cl

GG
O

0 o

O
O

Cl

Synthesis of Structure # 8; 2,5-bis-(2-chlorophenylcarbonyloxy)-3-undecyl-1,4-

benzoquinone.
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'H NMR (300 MHz, CDCI3) 8: 0.87 (t, 3H J =6.9 Hz), 1.0 -1.6 (m 18H),

2.5 (t, 2H, J = 8.0 Hz), 6.8 (s, 1H), 7.2 - 8.2 (m 8H). TOF M5 ES: 593
(100, M + Na), 595 (35, M + 2 + Na). Mp. 56.2-57.8 C ;

2, 5-Di - O (wochbwetefhenyl car bonyl ) - 3- undecyl - 1, 4- benzoqu?‘lr%@ﬁ\gmsg'o%“} Cl

a f, IT\L- 010 OO Synthesis of Structure#9

2,5-bis-(4- chlorophenylcarbonyloxy) 3-undecyl - 1, 4- benzoqui none. To a
stirred solution of 2,5-dihydroxy-3-undecyl -1, 4-benzoqui none (1.Ogm 3.4

mol e) in dichloronmethane (20 nL) was added pyridine (1.1 nmL, 13,6

rnnole). To this, was added 4-chloro benzoyl chloride (1.5 gm 8.5

mol e) at  15-pgined saktien pF 2.edihydoxpdeadecyl-Lapengparinged! Aren, s3t4 mmom; was
continued fQr xt

di chl or orret g}fglO%mrg%lhd% QJ%‘%%&Q%? ?Eﬁi é}%ﬁg{ (Wg%zf lg%mg?om&eﬂ]tﬁr g\{agd to
crude whi @ﬁdada?sclmrmbﬁmzedl @90@025 el &ﬁ@nnmt@ﬁa)ﬁhtfog%ﬁﬁymt stgredoajdopredAc i n

PoXa) L0 g o Bl S By o LAV G000 B o7
1H), 7.3 - v@thldichiprogtdfhand, Gﬁaslkﬁi E8ates %&n@l@ned\/l(NMSD;;) 5Ofice(iBatedvito ernide + >
Na 11 112 - 7/ 01054 / I l 31
2% D”'“ow et BBttt (U RRAEREY FomatI o ple L.
0 Br  Br / rhdss(1.14 g, 58.7%).

'H NMR (300 MHz, CDCl3) &: 0.87 (t, 3H, J = 6.9 Hz), 1.0 — 1.6 (m, 18H), 2.5 (t, 2H, J =

8.0 Hz), 6.8 (s, 1H), 7.2 — 8.2 (m, 8H). TOF MS ES: 593 (100, M" + Na), 595 (35, M +

2 +Na). Mp. 56.2-57.8 'C

Example 9: 2,5-Di-O-(4-chlorophenylcarbonyl)-3-undecyl-1,4-benzoquinone

0 0
cl /@[:;L@*cn
\Q\fo 10
0
o

Synthesis of Structure # 9; 2,5-bis-(4-chlorophenylcarbonyloxy)-3-undecyl-1,4-

benzoquinone.

To a stirred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (1.0gm, 3.4 mmole)
in dichloromethane (20 ml) was added pyridine (1.1 mL, 13.6 mmole). To this, was
added 4-chloro benzoyl chloride (1.5 gm, 8.5 mmole) at 15-20 °C and stirred, allowed to
attain 30 °C and stirring was continued for 3 h (TLC). The organic layer was extracted
with dichloromethane, washed (water, brine), dried (Na;SOs), concentrated to crude
which was purified by SiO, column chromatography (10-20% EtOAc in hexane) to pure
mass (1.21 g, 62.4%)..

'H NMR (400 MHz, CDCls) 8: 0.87 (t, 3H, ] = 7.0 Hz), 1.1 - 1.7 (m, 18H), 2.5 (t, 2H, J =
7.6 Hz), 6.8 (s, 1H), 7.3 - 8.1 (m, 8H). TOF MS ES: 593 (10, M +Na), 595 (3, M* +2 +
Na). Mp. 110.2-112 °C
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x/110 10 ~~ O O Synthesis of Structure # 10;

2, 5-bi s- (4- bronmophenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none. To a
stirred sol ution Qf 2, 5-di hydr oxy- 3-undecyl - |, 4- benzoqecmanmog/dofisg, 3.4
mol e) i n YAPUAPYP et hane (20 ml) was added pyridine (1.1 m, 13.6

mmol e). To this, was added 4-bronobenzoyl chloride (1.9 g, 8.5 nnnole)
at 15-20 C and stirred, allowed to attain 30 'C and stirring was
continued for 3 h (TLC). The organic |ayer was extracted with

di chl oronet hane, washed (water, brine), dried (Na2SQ4), concentrated to

crude whic W 0% Et CAc in

hexane) toﬁ)f)a §%gg§é§j.¥ﬂ%b1¥ro§fo§% @%%ﬁ%@%ﬂ %ﬁ% ) 3 0.8 (t,

3HJ-68Hz)10-1a)(m1§H) 2.5 (t, 2H, J = 7.6 Hz), 6.7 (s,

1FD 7.6 - 8.2 (m 8H). TQ (5, M + Na), 682 (20 h@ + 2 +
684 (gf M + 4 + . ) gr OC Exanpl e 11:

2 5 D-0O(3-m™ phenyl anyl ) - 3- cyI -1, 4-benzoquinone 0 O NO2 O 10

N2 O 0. Syn 8 - Ly [

2,5-bis-(3-nit I'car Bony ! 64)) - 3- undecyl - 1, 4- benzoqui none. To a

stirred solution of ydr oxy- 3-undecyl -1, 4- benzoqui none (1.0 gm 3.4

nmol e) in dichloronmethane (20 nL) was added pyridi ne (1.1 nmL, 13.6

ol e) - Tositcts WS sl 2OREL01054Gs RirHoANGORAARAAIRy a0 & i ¢ 1o

benzoyl chloride (1 8, C'and stirred, allowed to

attain 30 bﬁ@mﬂmgmﬁrrlng was contlnued for 3 h (TLC). The organlc | ayer

was extracted wth dichloronethane, washed (water, brine), drie
(Na2S04) , T cbmd sl usign 0§ 2 §rdifgydroxy-3-undecyl-1,4-benzoquinone (1.0 g, 3.4 mmole) in

dichloromethane (20 mL) was added pyridine (1.1 mL, 13.6 mmole). To this, was added
4-bromobenzoyl chloride (1.9 g, 8.5 mmole) at 15-20 °C and stirred, allowed to attain 30

°C and stirring was continued for 3 h (TLC). The organic layer was extracted with
dichloromethane, washed (water, brine), dried (Na;SQ4), concentrated to crude which
was purified by SiO; column chromatography (10-20% EtOAc in hexane) to pure mass
(1.49 g, 66.5%).

"H NMR (400 MHz, CDCls) 8: 0.8 (t, 3H, J = 6.8 Hz), 1.0 — 1.8 (m, 18H), 2.5 (t, 2H, J =
7.6 Hz), 6.7 (s, 1H), 7.6 — 8.2 (m, 8H). TOF MS ES: 680 (5, M + Na), 682 (20, M* + 2 +
Na), 684 (5, M" + 4 + Na). Mp. 124.4-126.7°C

Example 11: 2,5-Di-O-(3-nitrophenylcarbony!)-3-undecyl-1,4-benzoquinone

0 0]
@YO 10 NO»
O
0.

Synthesis of Structure # 11; 2,5-bis-(3-nitrophenylcarbonyloxy)-3-undecyl-1,4-

benzoquinone.

To a stirred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (1.0 gm, 3.4 mmole)
in dichloromethane (20 mL) was added pyridine (1.1 mL, 13.6 mmole). To this, was
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whi ch was purified by Si Q2 colum chromat ography (10-20% Et OAc i n hexane)
toa pure nmass (0.95 g, 47%. "H NWR (300 MHz, CDC13) 5: 0.86 (t, 3H, J

6.9 Hz)moh &{366 (m 18H), 2.5 (t, 2H, J = 8.0 HzpcT/N60ym9314H), 7.6
8. 6 P&¥NVs Es: 593 (M +H). Mp. 112.6 -114.4 C.  Exanple 12
5-Di - O (4- net hyl phenyl car bonyl ) - 3- undecyl - 1, 4- benzoqui none O O H3C CH3
0 O Synthesis of Structure # 12;
5- bi s- (4- met hyl phenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none. To a
stirred solution of 2,5-dihydroxy-3-undecyl -1, 4-benzoqui none (0.15 g, 0.5

Mol &) | Raghhhb RIDRR{EQ) Bk, WSmAdUES £Y20 4080 (Ardl ledo

nmol e) . this, was ded 4-toluoyl chloride (O. g nmol e) at
15- 20 C atﬁ@ins?@ﬁcrm stmnbomcpon@mmi g hh (”BT@C)CTémrggmp %yiewas/v@zéraéf@@m nued

for 3.5 h -BL@:I%lr roNK t}ﬁﬁga\%sg %%@é ﬁe)e)&EE@K’N 2§o cgncegl!reﬁ o Qﬁﬁ%hac\g’s

washed (water , ‘concentrated to crude whic
purified byhidi @ paifiedrbyc$iOo rratuogr copdryat¢etgphg (10-80°0AS0Ae indrsaresjo ¢o pure

mass (84 32 (300 e, CDC13) 5. 0.85 (m 3H), 1.0 - 1.8
(181, BIRESS @95%#%/5 74 (s, . 7.25 - 8.25 (m 8H). TOF M5 ES:

553 (100, 9 7 7{ D1 /£00319
Exam(:)l e 1?1%/1\;\%%)(%9(1\@{(361%@ ﬁ@ozgns Cavggﬁ%g {g 8%351(3 gﬁl}%%ggﬁzng none
0 0 CH3 B.0mMx168G;I1HY) 7@ — & 18I ”SOEMﬁ$ 5e8 (MeLH;y N3 112.6 - 114.4 °C.

2, 5- bi s- (3- net hyl phenyt car bonyl oxy) - 3- undecyl -

Example 12: 2,5-Di-O-(4-methylphenylcarbonyl)-3-undecyl-1,4-benzoquinone

O 0
0
- | WCH
@]
@)

Synthesis of Structure # 12; 2,5-bis-(4-methylphenylcarbonyloxy)-3-undecyl-1,4-

benzoquinone.

To a stirred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (0.15 g, 0.5 mmole)
in dichloromethane (20 mL) was added pyridine (0.41 mL, 5.1 mmole). To this, was
added 4-toluoyl chloride (0.23 g, 1.53 mmole) at 15— 20 °C and stirred, allowed to attain
30 °C and stirring was continued for 3.5 h (TLC). The organic layer was extracted with
dichloromethane, washed (water, brine), dried (Na;SO4), concentrated to crude which
was purified by SiO; column chromatography (10-20% EtOAc in hexanes) to pure mass
(84 mg, 32%).

'"H NMR (300 MHz, CDCl3) 5: 0.85 (m, 3H), 1.0 — 1.8 (m, 18H), 2.44 (in, 8H), 6.74 (s,
1H), 7.25 — 8.25 (m, 8H). TOF MS ES: 553 (100, M" + Na). Mp. 94.8-96. 2°C.
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benzoqui none. To a stirred solution of

2, 5-di hydr oxy- 3-undecyl - 1, 4- benzoqui none (0.5 g, 1.7 mmle) in

di chl or onet hane %% m.) was added pyridine (0.55 nlL, 6p8r/mwdsapes1do this,

was added WORRNEYWS chi ori de (0.654 grn, 4.25 mole) at 15-20 C and

stirred, allowed to attain 30 C and stirring was continued for 3 h

(TLC). The organic |ayer was extracted with dichl oronet hane, washed

(water, brine), dried (Na2SO4), concentrated to crude which was purified

by Si 2 colum chromat ography (10-20% Et OAc i n hexane) to pure nass

(0. 64 g, g 5 Hz), 1.0
1 ]El(arl_i%ple 13"'2@% 039%W%he 3 7@@% 39111&?3'( i 4- b%g%oq}mrongl (m 511),

9 - 8 10 (m SFD T MS EY 553 (100, NI ++ Na). Md. 80.4-81.7 "C

a

7.

Exanpl e 14: ZHy Di - 0(2 ni t rogheny¥ear bonyl ) - 3-undecyl - 1, 4- benzoqui none N
@ 00 N2J010 © heSs © ucture # 14;

2,5-bis-(2 i ophen bonyl oXY -undecyl -1, 4- benzoqui none. 38 WD

2007/ 010548 G/ | N3OOB{L t8 To apgiirred solution of

2, 5- di hydr oxy~- 3- Yenzoqui'ndne (1.0 gm 3.4 mole) in
dlchloronethane O was added pyridine (1.1 nL, 13.6 mmle). To this,
was added 2-nitro benzoyl chloride (1.6 gm 8.5 rnnole) at 15-20 C and
stirred, ayhigued &0 silchad ny¥3Q3C @mzss(glrﬁét&y%eﬁ‘ﬁ&r%mo@)@@&@ﬂ 13-h
(TLO). The organi c layer was extracted with dichl oronethane, washed

(wat er, boEpEeyvineRs ed (Na2804) concentrated to crude which was purified
by Si Q2 col um chronmat ogra 510 20% Et QAc in hexane) to a pure mass
(0.95 g, &Fmsnrremmmqucﬁ;? % oREurdecy: 1. obggoquinong Kf).5 g, L7 gunmpleyiy

1.1-1.6 (rﬁﬁchﬂé%&')ieth%e?Zd ko) &E&adh)ecrpx./?l& 7@%3 1mL6-@8 §r§nole’5Hio this, fas afied (M

8H). TOF M5 15 (100
3-toluoyl chloride (0. 654 gm, 4.25 mmole) at 15-20 °C and stirred, allowed to attain 30

°C and stirring was continued for 3 h (TLC). The organic layer was extracted with
dichloromethane, washed (water, brine), dried (Na;SO4), concentrated to crude which
was purified by SiO; column chromatography (10-20% EtOAc in hexane) to pure mass
(0.64 g, 71%).

'H NMR (300 MHz, CDCls) §: 0.85 (t, 3H, J = 7.5 Hz), 1.0 — 1.5 (m, 18H), 2.3 —2.5 (m,
8H), 6.75 (s, 1H), 7.30 — 7.61 (m, 5H), 7.9 — 8.10 (m, 3H). TOF MS ES: 553 (100, M" +
Na). Mp. 80.4-81.7 °C

Example 14: 2,5-Di-O-(2-nitrophenylcarbonyl)-3-undecyl-1,4-benzoquinone

O =
O’J'L\/

Synthesis of Structure # 14; 2,5-bis<(2-nitrophenylcarbonyloxy)-3-undecyl-1,4-

benzoquinone.
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' C Exanple 15: 2,5-D -0 (phenyl carbonyl)-3-undecyl -1, 4- benzoqui none 0 O
| 10. O Synthesis of Structure if 15;

2,5-bis-(g@;g%é&@&ﬁonyloxy) 3-undecyl - 1, 4- benzoqui nonepc/eN28055d00318 ed

sol ution ydr oxy- 3-undecyl - 1, 4- benzoqui none (0.3 g, 1,02 mol e)
in dichloronmethane (20 nL) was added pyridine (0.3 nL, 4.08 nmole). To
this, was added benzoyl chloride (0.26 gm 2.55 mmole) at 15 - 20 C and
stirred, allowed to attain 30 C and stirring was continued for 3h (TLC).
The organlc | ayer was extracted w th dichloronethane, washed (water,

brine), T'oeadsti(n@ﬁﬁ(g%ﬂg? iﬁ?gg@?%{ &g%@%ﬁ&ggg“?mhm (“f\’@%ﬂplﬁu 1fn. gfé&%by Si &2

col um chr omat ogr ure 85 g,
56.8% . ' kh NivRofohidhavpi(20 @DIY8Y addedOpygifing (.1 31)., 1161:@mohz)6® this, WaSH)

%E%é%é%éﬁa&@%wl kg o . 8500 T 30 Gl Eatn )

PCT/ 1N20051t4038 € arﬁxﬁrmigew&ﬁcontmued for 3 h (TLC). The organic layer was extracted

2,500 (e Ly oohenyl carbonyl ) 3vundecul s Ludcanaoquingne 0 0aF / ! !

2,5-bis- (%mdwwappmmw@aslb@mwlmyam&na@@mylad.w% henzag ticRaBEto 40 a
stlrred sol ution of 2,5-di hydroxy-3-undecyl -1, 4- benzoqui none (1.0 gm 3.4
mol e) |ﬂ“ﬁ?@%F6¥%ﬂ%ﬁﬁéﬁe (20 nL) was added pyrldlne (1.1 nL, 13,6

) ol 5D e PR AR B 1

8.0 Hz), 6.9 (s, 1H), 7.7 — 8.1 (m, 8H). TOF MS ES: 615 (100, M + Na). Mp. 72.2-73.8
C

Example 15: 2,5-Di-O-(phenylcarbonyl)-3-undecyl-1,4-benzoquinone

0 0
o)
O 10
0

0
Synthesis of Structure # 15; 2,5-bis-(phenylcarbonyloxy)-3-undecyl-1,4-benzoquinone.

To a stirred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (0.3 g, 1.02 mmole)
in dichloromethane (20 ml) was added pyridine (0.3 mL, 4.08 mmole). To this, was
added benzoyl chioride (0.26 gm, 2.55 mmole) at 15 — 20 °C and stirred, allowed to
attain 30 °C and stirring was continued for 3h (TLC). The organic layer was extracted
with dichloromethane, washed (water, brine), dried (Na;SO,), concentrated to crude
which was purified by SiO, column chromatography (10-20% EtOAc in hexanes) to pure
mass (0.285 g, 56.8%).

"HNMR (400 MHz, CDCls) §: 0.85 (m, 3H), 1.10 - 1.68 (m, 18H), 2.50 (m, 2H), 6.77 (s,
1H), 7.42 — 7.64 (m, 6H), 8.11 — 8.22 (m, 4H). TOF MS ES: 525 (100, M" + Na). Mp.
98.2-99.6 C.
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attain 30 OC and stirring was continued for 3 h (TLC). The organic |ayer was
extracted wth dichloronethane, washed (water, brine), dried (Na2S04),
concentrated to crude which was purified by Si Gz col um chromat ography
(10-20% Et OAc in hexane) to a pure nmass (0.85 g, 46. 49 ' 00 MHz,
CDC13) S: WEBBOTANS8H J = 6.7 Hz), 1.0 - 1.7 (m 18H) ,/Q’ET’EH?{;‘H,HH?# J= 7.3
Hz), 6.7 (s, 1H), 7.1- 7.2 (m 4H), 8.1- 8.2 (m 4H). M. 95.8-97.7 CC
Exanpl e 17: 2,5-Di - O ( 3- net hoxyphenyl car bonyl ) - 3- undecyl - 1, 4- benzoqui none
Ok OO~ MOI OO0 OSynthesis of Structure # 17;

2, 5- bi s- (3- met hoxyphenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none. To a

stirred solution of 2 5-dihydroxy-3-undecyl -1, 4-be uinone (1.0 g, 3.4
mol e) in %{ia&ﬂl‘b}%ﬁ&ﬂﬁ é“(%r?ﬁ_%‘f“%&%rg&'&éé%{“-ﬁ?fi‘?’dﬂ%%’%@flimﬂﬂé 13.6 mmol e).
To this, was added 40 V\a 2007/(910546 PCT/ 1N20051000318 3- net hoxybenzoyl

[)

chloride (1.45 g, 8.5 e) atp 15 20 'C and stirred, allowed to attain
st i (TLO . The organic |ayer was
eflhane, wasbed (water, brine), dried (Na2S04),

30 "C and stirring was
extracted fipA e

concentrat ed pas purified by Si02 colum chronmat ography
(10- 20% Et OAc <ane) lto plt% nass (1.32 g, 69%. 'H NMR (400 Mz,
CDC13) 8: 0.87 (t, &H, J& 7.0 Hz), 1.1-1.7 (m 18H), 2.5 (t, 2H, J = 7.9
Hz), 3.9 (s, 6H), 6.8 (s, 1H, 7.2 - 7.7 (m 8H. TOF M5 ES: 585 (100, M+ +
Na) . M. 775¢dméds 60F. sianR! & 184, 2,5-bis-(4-fluorophenylcarbonyloxy)-3-undecyl-1,4-

2, 5-Di - O (4-met hoxypheoyl car bonyl’) - 3- undecyl - 1, 4= benzoquinone 0 0 _ 0\ M
/ OVe O 10pbenzoquinone.

7

To a stitred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (1.0 gm, 3.4 mmole)
in dichloromethane (20 mL) was added pyridine (1.1 mL, 13.6 mmole). To this, was
added 4-fluoro benzoylchloride (1.35 gm, 8.5 mmole) at 15-20 °C and stirred, allowed to
attain 30 "C and stirring was continued for 3 h (TLC). The organic layer was extracted
with dichloromethane, washed (water, brine), dried (Na;SOs), concentrated to crude
which was purified by SiO, column chromatography (10-20% EtOAc in hexane) to a
pure mass (0.85 g, 46.4%).

'H NMR (400 MHz, CDCly) &: 0.86 (t, 3H, T = 6.7 Hz), 1.0 - 1.7 (m, 18H), 2.5 (¢, 2H, I =
7.3 Hz), 6.7 (s, 1H), 7.1 - 7.2 (m, 4H), 8.1 — 8.2 (m, 4H). Mp. 95.8-97.7 °C

Example 17: 2,5-Di-O-(3-methoxyphenylearbonyl)-3-undecyl-1,4-benzoquinone

OMe

i i@
C
MeO
0
0]
Synthesis of Structure # 17; 2,5-bis-(3-methoxyphenylcarbonyloxy)-3-undecyl-1,4-

benzoquinone.

To a stirred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (1.0 g, 3.4 mmole) in
dichloromethane (20 mL) was added pyridine (1.1 mL, 13.6 mmole). To this, was added
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O O Synthesis of Structure # 18;

2,5-bis-(4- nethoxyphenylcarbonyloxy) 3- undecyl 1, 4- benzoqui none. To a
stirred solution_ of 2,5-di hydroxy-3-undecyl -1, 4- benzoggei/meoes/®di® g, 3.4
mol e) | WO WEHP¥Poret hane (20 ml) was added pyridine (1.1 m, 13.6
mmole). To this, was added 4-nethoxybenzoyl chloride (1.45 gm 8.5
tnnol e) at 15-20 "Cand stirred, allowed to attain 30 "C and stirring
was continued for 3 h (TLC). The organic |ayer was extracted wth

di chl or onet hane, washed (vvat er, brine), dri ed (Na2804) concentrat ed to

crude ' whl 0ndBReRIl g ¥4§" 4 PR doft O in
hexane) t/o" pur 9! 0 (%C 0.87 (t,
glljl) J6:961rt21nl-32)) C a1\d ]stxmng WAS (cnmtmlled-t)"or 2h5TL€), TﬁHprgamz Alfayir @/a&-lz&trl\e;é@% g (s, cas
(100, M d1°%f°“§§’a§e’1w%g‘in (Yia"yl) f”(?@ %BEF?%%%Q;? CB@??‘W?%%FB%MB
Exanpl e L&uc&ng@nfeaﬁﬂsl@d@nmﬂwm&g@mwmzmmy& inlhekaly Bz pgeli none |
00O\ O 010 Synthesis of Structure # 19;

2, 5-Dbis- (TQQSFGd@Fﬂaé%@car bonyl oxy) - 3--.undecyl - 1, 4 benzoqui none. To a

e Sﬁlﬁ%@?{?@%&éﬁaﬁe%%ﬁﬁ% Yoo byi i B hebrng &7 P

nol e) . Ty Hy 112; t79do7 benz eml, akiponis oes. (585 %ﬁoog;vm&a)s mml e)
at 15-20 C and stlrred owed to attain 30 C and stirring was

conti nuedp-3.148% €TLC) . The organic |l ayer was extracted wth

di chl or onet hane, washed (water, brine), dried (Na2SOQ4), concentrated to
crude which was purified by Si 02 col unm chromat ography (10-20% EtOQAc in
hexane) to a ‘

Example 18: 2,5-Di-O-(4-methoxyphenylcarboenyl)-3-undecyl-1,4-benzoquinone

o) 0
Me ﬁ;j(;:“\@‘om
o)
o)

Synthesis of Structure # 18; 2,5-bis-(4-methoxyphenylcarbonyloxy)-3-undecyl-1,4-

benzoquinone.

To a stirred solution of 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (1.0 g, 3.4 mmole) in
dichloromethane (20 mL) was added pyridine (1.1 mI, 13.6 mmole). To this, was added
4-methoxybenzoyl chloride (1.45 gm, 8.5 mmole) at 15-20 "C and stirred, allowed to
attain 30 "C and stirring was continued for 3 h (TLC). The organic layer was extracted
with dichloromethane, washed (water, brine), dried (Na;SO.), concentrated to crude
which was purified by SiO; column chromatography (10-20% EtOAc in hexane) to pure
mass (1.37 g, 71.7%).

"HNMR (400 MHz, CDCl;) 8: 0.87 (1, 3H, J = 6.7 Hz), 1.1 - 1.7 (m, 18H), 2.5 (t, 2H, I =
7.6 Hz), 3.9 (s, 6H), 6.9 (s, 1H), 7.0 — 7.2 (m, 4H), 8.10 — 8.13 (m, 4H). TOF MS ES:
585 (100, M + Na). Mp. 99.2-100.5 C.
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pure mass (08 g, 35%9. "HNVIiR (300 MHz, CDC13) 3: 0.87 (t, 3H, J = 6.
Hz), 1.2 - 1.7 (m 18H), 2.5 (t, 2H, J = 7.6Hz), 6.8(s,iH),72-8
(m 814)W %:73@ £S: 777 (100, M + Na). Mp. 64.2-67. fcriidsmpiie 20:
Assay for'q pase I'nhibitory activity Preparation of test sanpl es:
Structures #1 - #19 were dissolved in 1nL DMSO to obtain a 10 mM stock
solution, and were vortexed to dissolution and stored at 4C. The vari ous
concentration of working sanples were prepared in 0.2 M phosphate buffer,
pH8.0. This sanple was used as test sanple for all further assays. 42
WO 2007/ / 4-bAABGuiASRAY Was

performe 5nzb(ietho degg?| gﬁ;@lcak{) 2% ‘gﬁ%@lslt uckmaﬁl?] 1979, with

nodi fication. (Wnkler, UK & St juckmann, M dycogen, hyaluronate, and
sone ot her pol ysaccharl Ei)Bs gre e hance the formati on of exolipase by
Serratia marcescens. acteri ./;f 8, 663-670 (1979)) Assay was

desi gned, using a 96 Thé substrate used in this assay was

9
2

p-nitro phengl palmt4 I gna, 3it-No- N-2752). 4.5 ng of p-nitro
phenol pal m{ate was d |ved in 200 I of N, N- dinethyl formam de
(Sigm, C3 D 4551 l.ume made up to 10 M with 0.1 M pH 8.0
phosphat e Pancreatic Li"pase (Signe, Cat No. L-3126) sanple was
prepared b A Vi ng Q1e enzyme in O | M phosphate buffer at a

concentrati on of The reaction m xture consi sted of 150 .tl

i pase. sobBiedh, © b0 L b B 40 Pl

density \fﬁﬁzd%iﬁﬁﬁm.ed at 405 nm after incubation. Enzyne activity was
presented in the formof international unit (1U). Lipase activity; One
enzyne uanaetirrddi spamen bﬁzdeﬁﬁydmydamﬁé@bl gbamioty tiiorreal dogn B¢ mnmlg)f  free
phenol fro 5 r p nit aI 1 tat 1 m under
the  starlBdl edan P e e o P B s e
Saxena RKaddéaJmc@o Hanzogamoﬁa@mwsgm Pﬂﬁtrfdld)at i $R0a0dne hﬁtfrétI}TaEdSWeZi&bl on of a
regi on-specific. I i pase from g% | lus terreus. Biateclnol. Ag
Bi ochem {#9g8) Sélmvz&fggoyﬁnqeti 753 B&FEGld e PFesRic JE%R d4F GXIEC Eh of
p-nitro psbi%ﬂ‘alchfoﬁlrﬁém&ne,l%‘h%a -(water, brine), dried (Na;SOs), concentrated to crude

which was purified by SiO, column chromatography (10-20% EtOAc in hexane) to a

pure mass (0.89 g, 35%).

'"H NMR (300 MHz, CDCl3) 8: 0.87 (t, 3H, ] = 6.9 Hz), 1.2 ~ 1.7 (m, 18H), 2.5 (t, 2H, J =
7.6 Hz), 6.8 (s, 1H), 7.2 — 8.2 (m, 8H). TOF MS ES: 777 (100, M + Na). Mp. 64.2-67.6

L]

C.

Example 20: Assay for lipase inhibitory activity

Preparation of test samples: Structures #1 - #19 were dissolved in 1mL DMSO to obtain
a 10 mM stock solution, and were vortexed to dissolution and stored at 4°C. The various
concentration of working samples were prepared in 0.2 M phosphate buffer, pH-8.0. This

sample was used as test sample for all further assays.
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Li pase inhibition assay: Enzynme inhibition assay was performed in a dose
dependent nmanner. The concentration of the synthetic anal ogs checked were
1004M & 2%%%70'[@56 assay was simlar to assay descri beti/mbossoestcept 40 |
of test ¥ EW&S used instead of phosphate buffer in control. Optical
density was neasured at O hr and following incubation at 37 C. Enzyne

I nhibition: Enzynme inhibition was presented in the termof relative
activity and percentage inhibition sinply on the basis of change in
international unit (11U, 43 WO 2007/010546 PCT/ 1 N2005l 000318 Tabl e 1:

Ef f ect ofLisRemesndyinke Safsé’agcwfvw @erfdthed YH1thefidd P@R&IRAL bt WinRRS &nd
I nhibition. Sanple % I nhibition % ]lnhibition (ZOOE%/D (100pM Control (no
| nhi bi t orucmann, 0198, withr medifieddion) (Wokles ER-gF Stcrmetturd 62y9%e91 99. 16

Struct ur %yﬁgro%&e,laﬁld%gmg’%thexsﬁélgs%dlﬁ'éﬁde?%reliﬂyg SnHdBee8e dmatibil HEdlifast#> 100. 00
100. 00 Sfructure #6 100.00 100.00 Structure #7 100.00 100.00 Structure

#8 100. 00y o0 2@ magesages. dr Baciagiol 388 =cﬁ§*3@§ 045798 Ass0t Wrsedegigned rsinga 87. 49
200. 00 10800 P uchE RopEE i el e i RS 8950”00
St ruct ur Cat No- NoZV.50D 89 mgsof Btitra phenok palthitats Gvad @isy@yegilin 200 ul of N, N-

dimethyl formamide (Sigma, Cat No, D-4551) and volume made up to 10 ml with 0.1 M

pH 8.0 phosphate buffer. Pancreatic Lipase (Sigma, Cat No. L-3126) sample was

prepared by dissolving the enzyme in 0.1M phosphate buffer at a concentration of 5

mg/ml. The reaction mixture consisted of 150 pl substrate solution; 40 pl phosphate

buffer (pH 8.0, 0.2 M) and 10 pl lipase solution. The reaction mixture was incubated at

37°C and optical density was measured at 405 nm after incubation. Enzyme activity was

presented in the form of international unit (IU).

Lipase activity: One enzyme unit of lipase is defined as that quantity releasing 1nm of
free phenol from the substrate (p-nitro phenol palmitate) per min per ml under the
standard assay condition (Winkler and Stuckmann, 1979; Yadav RP, Saxena RK, Gupta
R, Davidson WS., Purification and characterization of a region-specific lipase from
Aspergillus terreus. Biotechnol. Appl. Biochem. (1998) 28, (243-249)). It is derived
from standard graph of p-nitro phenol (Sigma, 104-8).

Lipase inhibition assay: Enzyme inhibition assay was performed in a dose dependent
manner .The concentration of the synthetic analogs checked were 100uM & 200uM. The
assay was similar to assay described above except 40 pl of test sample was used instead
of phosphate buffer in control. Optical density was measured at (0 hr and fbllowing

incubation at 37 °C.

Enzyme Inhibition: Enzyme inhibition was presented in the term of relative activity and

percentage inhibition simply on the basis of change in international unit (TU).
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Structure #18 94.08 55.64 Structure #19 100.00 29.18 Exanple 21:

Det er m nati on of
wer e dlssolve

were vor V&Y

Rl

| G50 Preparation of test sanples:
| M DVBO to obtain
i ssolution and stored at 4C. The

Synt het i

of working sanples were prepared in 0.2 M phosphate buffer,

sanpl e was used as test sanple for all
assay: Enzynme inhibition assay was perfornmed in a dose dependent

furthe

r assays.

c anal ogues

a 10 mM st ock sauNe®s000Ft8e sanpl es
vari ous concentration

pH 8.0. This

Li pase inhibition

manner

The concentration of the synthetic anal ogs checked were 6.25 M 200 M The

assay wag,fleAl ERtctbP cARFAN

ddeSEruchPes A9

dpdRteatil lipakfinlfiBRfonsanpl e was

used instead of phosphate buffer in control. Optical density was
nmeasured at [GzREiand foOlToW ng ncUlaibaRiah [37 mhibheieAZyme activity
was neasur ed in terns of internatlgn@hanlt (i Io@ﬂMMD 20071010546
PCT/ | N2005/ < rfe—enZy1E ot |T*UI i se i s defined
as that quaﬁ P@r%r%‘gfrﬁ&%ﬁt‘ﬁ Pﬁf 0 fgr\dpp nhp?lml fronm the lelkst rate
(p-nitro ph »ﬁ@trugé‘llmt*b?t e)/nin_pdré%4éunder stl&7d87d assay | conditi ons.
It is derivedtirnohuse atitdard graph - 93-nitro pendlf (Sigma,|104-8) Percent
| nhi bi tion: [Erzyeeurahtdition was -d$ented in Ih&4term of |% i nhi bition
sinply on t/lserbasise of4 change in 3%t%r nati onal2%umwiet (N). 1/C50
cal cul ati on:| sk€hBtate eich anal ogueldgaf0cal cul atled .@nual |y |f rom dose
dependent (drsaphctor25tdt 200 M of10@aol anal ogu®oatnot he concentrati on,
where t he %[1gRRLBthrOM7 Of T1pase V&S, oweasur ed 1a9 .90% 1 n two near
strai ght poiliigtaReYe;ak bel ow 50%qa0 ol biT1on).ooThe val ue jof | C5o was
derived fromddEaT & ession. Theyalgue derijwsd 4igS  based on .
interpolatedgﬁggg**?@%%éy?#*?ﬁSu qy7qgnpounas gf; Qructure #1 - Structure
#19 for pang 'S"t'iE-E;fulfé PESE T T bitgorgs 1 3 #1 21.94
Structure #3 s¥%uevure 412 99.12 88.49

Structure #13 100,00 100.00

Structure #14 61.31 65.88

Structure #15 100,00 100.00

Structure #16 100.00 89.55

Structure #17 96.46 78.31

Structure #18 94.08 55.64

Structure #19 100.00 25.18

Example 21: Determination of ICsg

Preparation of test samples: Synthetic analogues were dissolved in Iml DMSO to obtain

a 10 mM stock solution. The samples were vortexed to dissolution and stored at 4°C. The

various concentration of working samples were prepared in O.2 M phosphate buffer, pH-

8.0. This sample was used as test sample for all further assays.

Lipase inhibition assay: Enzyme inhibition assay was performed in a dose dependent

manner . The concentration of the synthetic analogs checked were 6.25 pM-200p M, The

assay was similar to assay described above except 40 pl of test sample was used instead

of phosphate buffer in control, Optical density was measured at 0 hr and following

incubation at 37 °C. The enzyme activity was measured in terms of international unit

).
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Structure #3 <6.25 Structure #4 7.78 Structure #5 10.98 Structure #6
13.51 Structure #7 16.72 Structure #8 20.61 Structure #9 22.80
Structure #18.,680026 Structure #11 26.97 Structure #12 pgdaRshos/ciosiaCt ure
#13 44. 68 tructure #14 45.32 Structure #15 55.57 Structure #16 72.81
Structure #17 81.91 Structure #18 94.22 Structure #19 129.39 45 WO
2007/ 010546 PCT/ 1N2005/ 000318 Exanple 22: Inhibition of Lipid
absorption. Overnight fasting 4-week-old nmale Wstar rats (wei ght range:
150-200 grans) were used for the |ipid absorption study. The rats were

di vi ded i n{QuiRtGHPWRS Afynf Gl e¥ 1§8Eh 1sad%ﬁned1£§0 kha@&uéﬂh@%leﬁ‘ﬁ% df2un from

orbital sinus for estimati'on of plasma |lipid profile at hour. 1 m of

fat rich | figupheneifeam asubsiaicdp-sitermbanporlmitaie) miraper yl ubs}erg@v@gégssay

Addi t | i iven: t est d
(25 4o %%I}dg%?%{%ﬁﬁﬁ%ého%r%ﬁﬂ“’%ﬁaﬁPﬁ%ﬂl@%’f‘%ﬁgﬁé’@é%s‘*?$>ucfﬁr es HL -
#19) di SSO'Pé%gBt' Iﬁhl?\?l@g{ Bryme f ﬁé)r?wascﬁ%eﬁﬁh P RYEmT @gﬁ) dz\ﬁﬁgitlﬁxgr%pﬁpl ure

of vehicle. drawn a our post-Tteeding
estimat i onomfhefoaetisadafchmigglhymmademl uniRGENI ts are shown in follow ng table.

Experinmental group had significantly |lower |evel of triglycerides.
1Csp calculation: ICsp of each analogue was calculated manually from dose dependent

graph (6.25 uM-200 uM) of each analogue at the concentration, where the % inhibition
of lipase was measured as 50% in two near straight points (above -& below 50%
inhibition). The value of ICsp was derived from linear regression. The value derived is

based on interpolated data.

Table 2: ICsp of compounds of Structure #1 - Structure #19 for pancreatic lipase

inhibition.

ICso (M)
Structure #1 21.94
Structure #2 <6.25
Structure #3 <6.25
Structure #4 7.78
Structure #5 10.098
Structure #6 13.51
Structure #7 16.72
Structure #8 20.61
Structure #9 22.80
Structure #10 23.69
Structure #11 26.97
Structure #12 41.34
Structure #13 | 44.68
Structure #14 45,32
Structure #15 : 55.57
Structure #16 72.81
Structure #17 81.91
Structure #18 94.22
Structure #19 129.39
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Table 3: Triglyceride levels TRIGYCERI DES (ng/dL) GROUP HOUR <0> HOUR
<1> GROUP - 1 (control) 1 77 79.5 127 135.1 2 72 160 3 54 171 4 66 63
579 90 6 < P - 2 (experinental: Structures B 7. 64
5078 74 o0, WA e L 06 67 11 76 g0 12 Haba Gy
2007/ 010546 PCTTI N2005/ 000318 Exanple 23: Inhibition of cellular uptake
of Lipids Mouwuse nacrophage cell line (J174A,/ 1) were plated in 6-well
culture plates (I x 105 cells per well) in Dul becco's M ninmm Essenti al
Medi um (DVEM contai ning 10% Fetal bovine serum 100 g of oxidized | ow

density |i [ . 0 each well. In each plate one of
t he corrpou%g&l?%?rbhc h&b%‘iﬁ,ﬁﬁﬁﬁq?’%{)ﬁ)ﬁb was added to wells in
triplicate i Wel V' ; i 118b. @éﬁg{' t S
term nat edova %%?fa%gl\gﬁdohgeskm@a| S vv‘ea?gﬂig&ﬁ%ég&% tlﬁb 62iol Rec? gﬁ% us
count er st aiforgle lipit Absveptimnerdyi Thea wesdh diwideed ihte fitke groppceios mitgrach Ard
conpared t n | 4 tr LEh S d - i.gnl. f |y
i b ed RRE oEpd pisp TR Sl Shi G Wil or e SUEGHAERY

appl i cati ohsurcilt edl dfnfat hich Hqedtididtcats admmiserdiePOi (par necdlyp diyateeges.

Additionally, experimental group was given orally 100 pg of test compound (2,5-di-O-

aroyl-3-undecyl-1,4-benzoquinone derivative Structures #1 - #19) dissolved in 500 pl of

vehicle; control group received same volume of vehicle.

100 pl of blood was drawn at | hour post-feeding for estimation of total triglycerides.
Results are shown in following table. Experimental group had significantly lower level of

triglycerides.

Table 3: Triglyceride levels

TRIGLYCERIDES (mg/dL)

GROUP
HOUR <0> HOUR <1
GROUP - 1 (ceontroel)
1 77 79.5 127 135.1
> 72 160
3 54 171
3 66 63
5 79 30
= 129 200

GROUP -~ 2 (experimental: Structures #2 - #19)

7 64 70.6 74 6.5
8 42 43
9 66 91
10 106 67
11 76 : 50
12 70 69
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by reference as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference.
Al t hough t hgohereeiiuhg | nventi on has been described in s@eransRsads1s0y way
of illustration and exanple for purposes of clarity of understanding, it
will be readily apparent to those of ordinary skill in the art in Iight
of the teachings of this invention that certain changes and

nodi fications may be made thereto wi thout departing fromthe spirit or
scope of the appended clains. 47 What is clainmed is: 1. A conpound

havi ng f or mthaplel2B! Inhibifion 6F RNN&r aftak@of Lipatis O wherein R and R2 are each
i ndependent|y selected fromthe group consisting of aryl, and alkylaryl;
wher ei n eadhousd mhdrepHage eidirdqI1ye ALY SversRplatein Gwall btylhbeplatei(ltﬂ 16 cells

substituents dep entjy sel ected fro hal o

cyano, |SO@?§W@% HS@E 9@5§ Hg%&%gq8ﬂgﬁypcm ?kﬂ%@ &gﬁﬁ?g}yloxy
groups; a ppafd YGuhhesept 1of%ﬁﬂlzléﬂl%\ﬂ@@1%‘rts'llﬁ)@bﬂotén@c@ml) a&ab QJE&! B dch

et hers, carbamates, oxines of

ng sai rug all sol vates
and hydr at ®%ll¢ Heeecsf plats PngIof ﬂ@aﬂos@omdér( @arc’rurg#l- #%nﬁ&m}( was addedd fr om

the group % §insﬁ'1}5 teOtN'hlle well were maintained as control. Experiment was terminated
| S-

2, 5- uor o | car ony ) - 3-undecyl -1, 4- benzoqui none;

2, 5-bis- (4aﬁ€#%d@uvbﬁdﬁhwﬂ9ﬁ¥ @Mﬁb@ﬂﬂ@dymdBmumﬂﬁﬁyﬂiwﬁmh@@ﬁ@@hn@ﬁbne
2, 5-bi s-(2- n X I 0

2 5 bi 5. ( 2°peb SR ACERCBATHS Rekibardl KISHEH: sl R DACAHIAR0R: - w1

2, 5-bi s- (3s@mﬁmnﬂhQMymcambmhydﬁuybbﬁmmndﬁngﬁ 1, 4- benzqu|none

2, 5- bi s- (3-chl or ophenyl car bonyl oxy) - 3- undecyl - 1, 4- benzoqui none;

2, 5- bi s- ( 2Adhubliapberandgatehoapplickiy)s Gted nduhrswbeciﬁcx&tIMm'z (hqnmnnomporated

2, 5-bis- (4 § rr]e!fgrgr(l%e Ql(saq ela% rn%?v%’uaf)xtyghcghon og%gt\ént_appflcaggﬁ] %v%) usch?P cally and

individually indicated to be incorporated by reference.

Although the foregoing invention has been described in some detail by way of illustration
and example for purposes of clarity of understanding, it will be readily apparent to those
of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scope of the

appended claims.
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2, 5- bi s- (4- bronophenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none;

2, 5-bi s-(3-nitrophenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none;

2, 5- bi s- (4- et hyl phenyl car bonyl oxy) - 3- undecyl - |, 4- benzoqui none;

2, 5- bi s- (3- met hyl phenyl car bonyl oxy) - 3- undecyl - 1, 4- ben zoqui none;

2, 5- bi s- (2- ni trophenyl car bonyl oxy) - 3-undecyl -1, 4- benzoqui none;

2,5-bis- (phenylcarbonyloxy)-3-undecy|-1,4-benzoquinone; 48

2,5-bis ﬁ P henyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none; 2, 5-b
s-(3- net xyp enyl car bonyl oxy)-3-undecyl -1, 4- benzoqui none;

2, 5- bi s- (4- met hoxyphenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none;

2,5-bis-(2-i0 hen ar.bo X¥}s 3- undecyl - 1, 4- benzoqui none; a prodrug
thereof fgeoﬁgfgl%)ngaw?%ﬁy 8?§§%ers t hereof, a pol ynor ph t hereof, al

sol vates and hydrates thereof and all salts thereof. 3. A pharnmaceuti cal
conposition conprising a conpound _of formula (111), according to claim
1, a prodrug thereof, pharmgceuti gally acceptable esters, ethers,
car banmat es, oxines of said |co , said prodrugs, and sol vates
hydrates and salts thereof:” angd "a pharmaceutically acceptable inert
adj uvant, diluent or carr|£r 4. A phar maceuti cal conposition conprising
a conpound sel ect eg, t her griot consi sting of:
2, 5- bi s- (3-fl uorophenyl car bgnyl oxy) - 3-undecyl -1, 4- benzoqui none;
s-(4-tertiarybuoyl phenyl car bonyl oxy) - 3-undecyl - I, 4- benzoqui none;
s- (2-fl uorophenyl car bonyl oxy) - 3- undecyl - 1, 4- benzoqui none;

(2 bronnphenylcarbonyloxy) 3-undecyl - 1, 4- benzoqui none;
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3-b rb - und | -1. 4-
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S-412y 1‘”5“ ohephenyt eahbiorgbogpouds magegiphally, b@axbbmmbsmms
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&yzfoalk_t/r ephenvkEandankxolps3- undecyl - 1, 4- benzoqui none;

(4- nmet hyl phenyl car bonyl oxy) - 3- undec yI-I 4- henzoqui none; .
a prodrug theteof, and pharmaceutically acceptable esters, ethers, carbamates, oximes of
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1
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said compound, said prodrug all solvates and hydrates thereof and all salts thereof.

2. A compound selected from the group consisting of:
2,5-bis-(3-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-tertiarybutylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(2-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(2-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(2-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis~(2-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(phenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
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s- ( 3- net hyl phenyl car bonyl oxy) - 3- undecyl - 1, 4- benzoqui none;

s-(2-ni trophenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none;

i s- (phenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none;

i s-(4-fluorophenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none;

s- ( 3- met hoxyphenyl car bonyl oxy) - 3- undecyl - 1, 4- benzoqui none,;

i s-(4- met hoxyphenyl car bonyl oxy) - 3-undecyl -1, 4- benzoqui none; and
2,5-bis-(2-i Lids gfi none, a prodrug
t her eof geO2%???3@%?@&%&?@%&%?%%%§?gﬂ&ﬁ&%l1 léégﬁg&ynnrph t her eof
phar maceut i cal, 15*ﬁvlsa(éGleq@l(abp@nﬂsarmwloxynguedehér1s4 -bedpammees, oxi mes of
sai d conpoun i D r rphs, and
sol vat es hyd?% g%(gﬁpﬂ%QPﬁgﬁﬁﬁ%§%§Wk§P§§£&xghﬁfﬁ%%g #%%?Iy accept abl e
i nert adjuvani,s- bdr(lzucafwh@ylcalaonylwy) 35md¢k:ybhéfbnmqumoml conprising a
compound sel ect e r,om n

5 bt o (3 1 LEP SRR RERBHOR B o ShsBPer, sobumargh erh gl sohvates
2, 5- bIS frdi-Hyeiates aeydo ind Pphanyiheastoony| oxy) - 3 undecyI-I 4- benzqu|none;
s-(2-f|uorophenylcarbonyloxy)-3-undecy|-1,4-benzoquinone;

(2- bronmophenyl car bonyl oxy) - 3- undecyl - 1, 4- benzoqui none;

3- brA)rﬁﬂ&hﬁéﬁﬁh@a&I&&ﬁpﬁéhtmwbm&qmgﬂe%mpo&n&oﬂfm@up@w@rdmg to
3- chl orophenyl car bonyl oxy i 3-undecyl - 1, 4- benzoqui none;

.
élgmbhﬁcpf%lrfethw%fapfts’&ﬂ%ebw Yeccameré%werﬁ etherserRsbsefaasotames of said
¢
(
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cﬂngahh@rsa@%@vdggaah@gmwt )ira?esldﬁtﬂﬁﬁy herileoﬂ benzoqui none;
4- ronnphenylcar onyl ox 3-undecyl - 1, 4- benzoqui none;

( 3- ni and gpphenmacebic HBTARE c-igert aelieventt dliuent%@nrz@qm none; 2,5- bi
4- met hyl phenyl car bonyl oxy) - 3- undecyl 1,4-ben zog u i none;

i s-(3-nmethyl phenyl carbonyl oxy) - undecyl 1, 4- benzoqui none;
is-42- n|Ambgheﬁwhgap@nnyﬁmmy?mﬁuﬂmﬂE@thgmﬂwbem¢@quﬂh@g®0p

i s- (ﬁﬁ rgIcl;arbonyloxy) 3-undecyl - 1, 4- benzoqui none; 2, _
is-(4-tlTuo ophenylcarbonyloxy) 3-undecyl - 1, 4- benzoqui none; 2, 5-b
3- nethoxyghéhyK&dmbmmyﬁukyﬁwﬁﬂmoméamuaWIn4bemznqmom@ne

- bi's-(4- ma’} 9 %lXSy(Q tgéarp Xrygu ﬁ)enwcar)ﬁgl}yloxyyg &% i 4%&?2%85180 ul none; and

2,5-bis-(2-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;

i S-
i s-
i s-
i s-
I S-
i s-
i s-
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2,5-bis-(2-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(2-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(2-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(phenylcarbonyloxy)-3-undecyl- 1,4-benzoquinone;
2,5-bis-(4-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-methoxyphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-methoxyphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone; and
‘2,5-bis-(2-iodophenylcarbonyloxy)—3 -undecyl-1,4-benzoquinone, a prodrug thereof,

geometric or optical isomers thereof, a polymorph thereof, pharmaceutically acceptable esters,
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2, 5-bi s- (2-i odophenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui none, a prodrug
thereof, geonetric or optical isoners thereof, a polynorph thereof,
pharmaceutically acceptable esters, ethers, carbamates, oxines of said
conpound, said prodrugs, said isoners or said polynorphs, and solvates
hydrates and salts thereof; and at |east one additional pharmaceutically
active agent. 6. A conposition for skin or hair care or cosnetic

Phe” ar ous eemerariay g s MBS g Req S RSB Ranyt CavBangt St 1o niipts, O

oxy) - 3- urhd&@(}ﬂ/&tés,l@db&ﬁhﬁkqwltﬁlﬂﬁﬁof
2,5-bis-(4-tertiar butylgzﬁnylcar onyloaﬁ% ndecyl - 1., 4- benzoqui none;
2, 5- bi s- (2- f | 8¢ BPHERGILATBBAGIBRY'Y isrid @Q%MTmﬁ &HYYqui none; 50

(
(2- bromophenyl car bonyl oxy) - 3- undecyl - 1, 4- benzoqui none;
(3- bronmophenyl car bonyl oxy) - 3- undecyl - 1 4- benzoqui none;

(B- chlAophspnessylicehsaseying Ry ympouid adesysd from ths GFMpEanTiig Of: _
(2- chlyoy. 99. ERYAS ehﬂeafbafyy&yﬁz uﬂ&%ﬁyllzr berfolBRARQUI none; 15 - bi

| or ophenyl car bonyl oxy) - 3- undec enzoqui none,
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(3- neQh&h&ﬁh@myhpambbmybmuw%Qeﬂmmdgbywb@p@qwemtoqU|none
(2- n|5 Icar %X%é gnd c % 4- benzg ui none;
(phenyl’caF on'&?fngﬁ A %‘9’ }1 5’ (PRARE
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4- fIunrmphﬁﬂﬁhoﬂmhghmbmnmhyﬁamndﬁyyl4$m¢mmﬁmzqu|none
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2, 5- bi s- (2- l0dnpmenyugabﬁgmyk@%ymﬁ&qyadﬁ@xyrﬂ4%mb@m;aﬁulnone a prodrug
thereof geonetric or optjical isoners thereof, a polynorph thereof,
phar maceut i cal2ybiaétbiomepheaylcabandoxy)-dundscyl-LARpRaupene:  oxi mes of said

conmpound, sai @ PEQH-HESp mﬁﬁkgb&ﬁmﬁ§§§uﬁ&w§ﬁlﬂb&&b&ﬂﬁﬁﬁhs and sol vates
hydr at es and salts thereof and ‘an’I nert adﬂuvant di luent or carrier.
2,5-bis-(4- methylphenylcarbonyloxy) -3-undecyl-1,4-benzoquinone;
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2,5-bis-(3-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(2-nitrophenylcarbonyloxy)-3-undecyl- 1 4-benzoquinone;
2,5-bis-(phenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-methoxyphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-methoxyphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone; and
2,5-bis-(2-iodophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone, a prodrug thereof,
geometric or optical isomers thereof, a polymorph thereof, pharmaceutically acceptable esters

b

b

ethers, carbamates, oximes of said compound, said prodrugs, said isomers or said polymorphs
and solvates hydrates and salts thereof;

and at least one additional pharmaceutically active agent.

6. A composition for skin or hair care or cosmetic preparation comprising a compound

comprising a compound selected from the group consisting of:
2,5-bis-(3-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-tertiarybutylphenylcarbonyloxy)-3-undecyl- 1,4-benzoquinone;
2,5-bis-(2-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
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2,5-bis-(2-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(2-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(2-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(phenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(3-methoxyphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
2,5-bis-(4-methoxyphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone; and
2,5-bis-(2-iodophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone, a prodrug thereof,
geometric or optical isomers thereof, a polymorph thereof, pharmaceutically acceptable esters,
ethers, carbamates, oximes of said compound, said prodrugs, said isomers or said polymorphs,
and solvates hydrates and salts thereof;

and an inert adjuvant, diluent or carrier.
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