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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.
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accunul ation of fat in the body in sone 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 levels in the body.
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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 forh lipoprotein
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(Nykjaer, A., et al., 1993, The alpha 2-macroglobulin receptor/low density 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). J. 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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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.
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fromthe LU t of 'S and known as an
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dehydr ogenase, gl ucose-6- phosphate dehydrogenase and
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not af g lipolytic enzyne activities. (Gupta S.
et al, jjot er api a 60(4):331-338 (1989).) Enbelin is
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anti-infd anmmatory and anal gesic properties (Chltra et

al . Chenot herapy 40: 109 (1994)) and as a

cel | - perneabl e, non-peptide inhibitor of X-linked
whiereli:bi t or of apoptosis (Xl AP). (N kol ovska- Col eska et

al. J . Med. Chem 47:2430 (2004)). SUMVARY OF THE
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‘alkyl, C;-Cy haloalkyl, C,-Ci3 alkenyl, C,-Ci3 alkynyl, C4-Cs cycloalkyl, C4-Cs
cycloalkenyl, C;-Ci3 alkoxyalkyl, C;-Cs alkyleycloalkyl, Ci-Cs alkylcycloalkenyl, Cy-Cis
alkylamine, C;-C;3 arylamine, C(O)C;-Cs 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, C1-Cs alkyl, cycloalkyl, aryl, alkoxy, and aryloxy groups.
However in accordance with the present invention R; and Ry 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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provid of conpounds of formula (1) in reducing
or inhjlbitjj ng metabolism absorption, and accumul ation
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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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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), (If) and (II) 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,



I n anot her aspect present invention provides use of

conpounds of fornmula (Il11) in reducing or inhibiting
woredodloodskem absor ption, and accunul ati on of fBCT/EN2005/000318

various levels including fluid, cellular, and tissue

| evel s in body by inhibiting or reducing the activity

of enzynes belonging to |ipase gene famly. The

present invention further provides the process for

preparation of compounds of fornulas (I), (Il1) and
absdrptidn), aad chicclanilaidn (viéhprtiher[ ®ody aflharions dselt 1nbﬂdﬁ21gtkio@9 fhuid,

S5 R RCRtL el Corhosi L Lone Copr| g 2t

by BSIs¥ BhE Namply Ostiziigle inSIOBRE Wt RABAREEYS iFcaheYoht or obesity,
accept abl e ester, ethers, carbamate, and OXInES usef ul

hyperHpidewise ihvgreholasiorolpmis, h@peamg Yoptidens, ReReTpRtisis, byperglycemia,
athe&ds%@y% sgﬁ@&bélmynﬁro%gst btﬁé &E‘dlg\gas{: - diseas ?nd otger metabolic
Ipids Th

t1on accunu ation o
disobdedly at vari ous Ievels |nclud|ng body fluid, cellular
and tissue level for treatnent, anelioration or
The presestniniamtionfin dirteaagrecnEsh gloetichyhe uspaseogpneds affifdoihulas

di n bu not  limted to overwei ght or,
D @ﬁéﬁ‘?ﬁ@ WL%‘@W@ msa S fOWHénthE’ﬁ 617 SF E955|eHfrPEeparation.
hypertriglyceri pancreatitis, hyperglycem a
The fresentoaysEiondp §tﬂ? Hitties Gt BEPHeD Fesuse g [gempounds of formulas

O, ﬁ@r '&Hdo(‘{ﬁ}S Qhﬁ ﬁémgiltl%@saﬁﬁl%of ?d"gre%tﬁedr PRt 8ARNdrGnd tissue damage
sorders. present invention in further aspect

causgqi bmnmr@blau@%hqgh@s ssusting lipssapounds of formulas (1),
(I'1) and (I1l1) and derivatives thereof for skin, hair
The pagsentonventionwtso gelgtes (e theet pharmadéhlécab fesmshtiohnventrisarg éfeny

of <Blgprd! HrFIa TR B, BUANDT TR SR Brr o PHEr e or i

conjhﬁctmeM&nﬁ switabler Iﬂﬁtrnmhﬂlddﬂllﬁ lacPthblel eX8ipeent BWBY CorbRAUSREs are

r obi al t hogens secreting Upases. The present
useﬁﬂfywerﬁ YR o iek D@ A RatS of etﬂﬁ@%??@fr iPaccerte damily participating in

metefb%hgﬂdl %Sbﬁﬁﬁn CAMPACRINDRLHO oA T¥idRlin 48 vag%dﬁfs 1ERIMEREing
d (I'll) and derivatives t ere

body ﬂmds @lhé% a@d tissuedovgl dercirdabment mlmr%@ntoamreeyennon of diseases

med%@&fﬁﬁ?l g 81‘34 Jf‘a¥m C%?gxﬁqgsbglfchea %IVQIIV\%I%IT olrS ﬁﬁé}bt]y,t hyﬁ)erhmdemla

S are I N reduci'ng
hypeid‘tdlestdrglemfa élwgthmyoeﬁdémmapﬁlcgaaﬁﬁs fdadbietey, atherosclerosis, other

arti atin
cardiovascular 81seaseg metabohc syndromes, and metabolic disorders.

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

subjects.



met abol i sm absorption, and accunulation of lipids in

body at various |levels including body fluid, cellular
wapa7piessaue | evel for treatnment, ameliorati on PCT/IN2005/000318

preventi on of diseases nediated by |ipase gene famly

enzymes such as overwei ght or obesity, hyperlipidem a,

hyperchol esterol em a, hypertriglyceridem a,

pancreatitis, diabetes, atherosclerosis, other

cardi ovascul ar di seases, netabolic syndrones, and
Thprpt@aw lventiors anddeher.objdoss, RERERNNd JAVEREIQ Bf ﬁiﬁéﬁ’esent invention
wilﬁ)'iagcvo'ngeeﬁﬁt Qe rmnn_e{sﬁﬁf nuf acture of mnedi canents

CORpris é TotPPRGHLBLRE o1oving Peiailed Description pf therdvention and
the(abédnpantide d@bbMigdehises thereof in a therapeutically

effective anount either alone or in conbination with

phar maceutical |l y acceptabl e adjuvant. The conpounds of
DETAINEDESESCRIPTION) ORMEH INVENBitg der i vat i ves t her eof

may further be combined with other active ingredients.
ThThe resent. invention further relates to the nethod of

T PESTHERenEen aroyides mevelsarthedscndyeomppsitiensgfon asé anielycing or
inhitirN AY4KE gﬁmn' ek [ herapeutical ly . .

ef fr%gt i vqﬁla%unt an%égo%%ng%&e%o Oﬁuﬁgq;{mf”i“) ’ar%tho;atlon or
preygpgon | ofi Jiasadgener familyi eezynteharediafedi QiskusBRANAT coRRiHERS in an
ind%ﬂﬂjaﬁm s. The present invention and other objects,

eatures, and advantages of the present invention wll

become further apparent in the follow ng Detail ed
Defiwitions pti on of the Invention and the acconpanying

enmbodi nents. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

Unlpgseglaqrwise spenifiédothe foltomiide defitiiiels 7€ iqHah 8N flustrate and define
use in reducing or_inhibiting

| tions f

the ISHER ot <5954 o1l Boun Srinsiado dngyhe defiatentipmbarriont
Theatrenel ir;@r ation g.r revention of |ipase gene famly

enzy meEPHEFCAL YT SBREKS” ah dsebherin iopkuds hutare not limited to
hepatidilipasty alntesBR{li Mphdedn hefydse Ified the

f ol |i£5ﬁg dof ini tF ong okl Sl SR pRRERE, HPadey ond
carbgylpsier lives: gadathakigl hprde;abosmbobipast hed vthei relatedtipases. used

to describe the invention herein.
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.



The term "l i pase gene famly enzynmes" as used herein
include but are not limted to hepatic |ipase;

wo paoest1ose@l | i pases including gastric |ipase, PCI/IN2005/000318
pancreatic |ipase, and carboxyl ester |i pase;
endot helial |ipase; phospholipase and ot her rel ated

i pases. The term "pharmaceutically acceptable" as

used herein refers to the substance including carrier,

di l uent, vehicle excipient, or conmposition being
Thedemptalkireyl't epiogal Alnedtdh @bmbRAGPWAT 08RE tefms Wkl 4 Duight
hcher |ng%§d|ents conprising a formulation that 1I's not
chain g ctepnched agxslic warbe chaipemiich penteins a crrhonttercaboaltiiyle "bond

hy@bedrbSibud haviss M8 %{ategfné’% & %%es s Eaf%%&r 453 RS o

unl ess ot herw se define aig
ThEOBRRY L6011, on., fi-adi: h.as _for exanmpl e )

Tori TR RER AR AR, e pBOtE e Gy SR Bl grcicat
hayjpg yit lease 3 babyh ,atompend ytypiedily B-theXyarboRhaoigr Fkamples are:

. " oyed alone or ip conpination with other
Cy(i@;rrlééﬁyé glrﬁ)gﬂﬁi’gyggﬁe&h' » & Fﬂﬁ?‘??‘yg?r rioher¥d monoval ent
Thh dracarbon group.having the stated nunber ranges of
catBoA Stdme: n&ﬁﬁ“@?% e HgriSiey,  AIAUP b tlesplormnla alkyl-O- in
whivhah©yth,"alk§l0 BROTHR RYdvio BRIV diGHBcAt %ﬁ% as' MGG et@%& n-

term "al kynyl" enpl oyed alone or in co nati on -
ProgeRer 1{0RFIRSXYre dhbutaxyst isbethxy.c R3i mutsxy brahcB2dbaoyg| ioe 2-
nw&@&ﬁgm) hai n whi ch contains a carbon-to-carbon triple

bond hydrocarbon group having the stated nunber ranges

a gr The, term “cycl oal ky) " _ |
T R DA RS Sk 1 L U
on frediveklkiyhgiong aad theeasiposite arokprs atRAEd &Nnhe tviBleRht! e Byl

term 2 7/ carbon atons. Exanples are: cycl opropyl,
ci%?obutyl, cycl opentyl, cycl ohexyl or cycl oheptyl.

The term '"al koxy", Qpe or in conbination, signifies
Thea{éxgtp Ogb o Fe Ilhﬁtgr 6919%{(\3 H1eRYA 2 @terpgyc\],q@illg.ﬂ-, groe }p*gmmz-6 carbon
atomd)| geyterablias 5 tchfhoR @O Yid MlcEid}h%rht iféagpérfe'n}feg%?agarg%gl%&e@%rom

net hoxg}, et hoxy, npropoxy, | Ssopropoxy,
N, O sadfar xyhick ma be gijachedivia afhatemeiom or a @ubaredttraxyet hoxy.

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 indenyl, which may optionally be substituted with one or more
substituents selected from hydroxy, amino, halogen, nitro, cyano, C; to C4 alkyl, C; to C4
alkenyl, C; to C4 alkynyl, C; to C4 alkoxy, C; to C, dialkylamino, the alkyl moieties
having the same meaning as previously defined. The preferred aromatic hydrocarbon

group is phenyl.

The term “C; to Cy heteroaryl” 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



The term"Cl to C al kyl cycl oal kyl" nmeans any of the Cl1

to C alkyl group is substituted on the cycl oal kyl
w@e@apl@Emel t he conposite group i s attached to PEEIN2005/000318

nucl eus at the alkyl termnus. The term"Cl to C6

het er ocycl oal kyl " neans a heterocycl oal kyl group

havi ng 2-6 carbon atons, preferably 3-5 carbon atons,

and including at |east one heteroatom selected fromN,

O and/or S, which may be attached via a heteroatom or

r [
TyaRalaR, 8l H08 48 eRurb b lTHRHS ARCRETE 16 e, The

hefemaeyi groupgnayytst attaci{ed. vip a ceapphit diah ene heiama’rwra cﬁﬂamble

phenant hrene, etc.). A typical aryl group is aronmatic
Theaetno €} ite Chg ﬁl’glolxa’?/ fegnan dryl grouﬁ dhtailing ar ‘b,CBJ 9§1TOQTIB carbon

en apht tetra dr ongpht hy
i B AT al t@ﬁ{:?vc}o‘i‘?at*}nl BT Se L {4 b hetgiorr ey grops
ard® EndlYs FIHO &, itd ‘43%"5@10?{9 é@ datfléé%,mﬁ&l‘tgi ¥ne RFrBRom selected
hal ogen, nitro, cyano, Cl to C al kyl, to 4
frome%w S.c2 to ¢4 alkynyl, C1 to C4 alkoxy, G to C4
d| al k Iam no, the al kyl noieties having the sane -
ﬂpgl @%ﬂ%ﬂﬁ@gsdhiord,étfrbme,chr iddoe preferred aromatic
hydrocarbon group is phenyl. The term"Cto C
Thiaeterr Gamiro”, emmsr & scnm‘sinattqm signidies latnp;uixb&’yj SQabmcthry or tertiary
ar onat | u avi. 3, arbon .
el FBbb Spied B Ut esh aiftoriitn BiecPtontal amipS Bl e o0
ally]l oD yoldhlay] Substituset hnd e@zetisy ahhthﬁ@fcalpoéaﬁyingpﬁﬁd ewdilar or

benzo)t hi enyl , benzo‘)furyl gui nol y
diffrenty %zs‘r Bty HerY! shstienal they ton aﬁmpn S'qrh%lwtents together
I e er ¢
P LEUEHS 1) it 801 SRR bRy S i

diegdampino;Tmsthyéetbylbanind, rg’moh@lnrﬂayl @ep@cm@m@m ,vplafeaablylrl amino,
dnﬁ&ﬁ%%&an%ta]?ﬁ]d%thﬁamgg %hE 8&1‘9 E[}larh r%re ?r%% Ellt‘nglalafl-ra%g (téer r7n gB

neans “anvary
ously, attached

T r"cxé’véi%ﬁ%”osﬁﬁ@w%w& Wt Broir T SR B oups are
| ; 6 to C10 t t
TERE Q%?fﬁgf%ﬂ%@%{@?@&%ﬁ%ﬁﬂ?é@%émﬁ@ B0 or S The

n n | br o .
The %rrnq “Qe?elzrgcycﬂ'g?ggosupr re ers to ractl}caﬁs Of groups erlved 1‘lrom 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., 3H, 14C, 358, 1251, 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



The term "am no", alone or in conbination, signifies a
primary, secondary or tertiary am no group bonded via

wo b@7n01tsiogen atom with the secondary anm no gPOLIPN2005/000318
carrying an al kyl or cycloal kyl substituent and the
tertiary amno group carrying two simlar or different
al kyl or cycl oal kyl substituents or the two nitrogen
substitutents together formng a ring, such as, for

exanmpl e, --NH2, nethyl am no, ethylanino
thél bfEBd i YAt 89 u F&H A HaBEoRati S b keti 6, Oor the like, or a
pyrrolidin-1- or piperidino étc., pre era y am no,

cogipptdsydanahle @fdmlgdc@wnmchtﬁ n@npmmdmrftth@ wreserityinvention upon
r term"cyano," al one or. |n
hyefogo Ii%nog :t‘l?eolﬁ{e Ug?%%mgjﬂ r or the Tike.

group. The term"nitro,
» tio ni f.i rou The
A Bl %?eg%ﬁo&%”.o&napg%%ha??%m R S ddre o gr oups
enl from_monoc ic or clic sat ted or
TS bR R RS iRl DS s Slrt REp EPwRpd of te
pren;laﬁ:tl i@veriian ithg ~Sireab or Frevént the pakfouldkdisehe, cdiitidn, bf dfsbﬂGr or
at ons and containing 1, 2 to 3 hetero atons sel ected

APRHFSL FRSFED & SHEIBAFneNcoPr PTr BEMRMBRY denpasticular disease,
codtiblor dﬂb?detreBm)éVQﬁst b iddg % HeSonsPOSF drdl &' (hEE! ptOﬁl‘lS of the

subst’i t uent s. non-inteffering” 1's nmeant that
Pagmglapdlﬁ@ﬁsswpn@bbm ot Hisnidenddsyritaddesirabi | ity wise to

occupy the designated position and performthe
Thdest giiderats Gr —Cmﬁensbddtoraigra’fy él'dahsoﬂm]s lﬂzI é)@,l e. @,oThss, C1-Coo

r terferin
mﬁ%‘l%%gﬁa‘t%’gﬁdc Soﬁ»pnac‘ﬁ:%e’s 1r° " 1(21 §13a i Hesr Cipalivbes Cro
and 0y, epfclmwdaas éaab@feqi @, cb @NCL QL OPE4f €5, T, GiH c&% Cs-

SSSQéZSI e% ﬁg odrug refers to a conmpounds
CrpRpuBreRash ober g Cofvere Ed GoCodmpdundasin.enéspfastent

i nvention by reactions of an enzynme, gastric juice, or
It Wilebq 3npatent, s those gleil dn i astathatoasty dnadifivstionss beihvie the materials

and RREOHS C ﬁla&r Yoe %9&8&9&&19«&}1&5% p@%ra]ﬁngfﬁc}ﬁ? G ﬁ@cﬂg %{1& et of this

conpounds oft he present n upon ‘e
invsxriietat Thenfollowihge pérera] thrychr ad ysdcsmngr int the dxlainp],es aite @xplained
be@ nmpounds capabl e of being converted to conpounds of
e present |nvent|on upon hydrol ysis or the |ike by

st | ce oL
ga&} al opeljaHons carrie ou 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.

¢) 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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A "pol ynorph" refers to a conpound that occurs in two
or nore forns. The phrase "therapeutically effective
wa@eaanids4ereans an anount of a conmpound of the PCERE005/000318

invention that - treat or prevent the particul ar

di sease, condition, or disorder; or attenuates,

aneliorates, or elimnates one or nore synptons of the

particul ar di sease, condition, or disorder; or

prevents o del ays the onset of one or nore synptons of

g)h ew peﬁrb gﬂgaﬁ M Rddge ﬁs & thedhif:‘ih tolf @elta Qﬁ) s rfdleﬁlaj or éhagnostic
escr.i be erein, The e s used t

51 GRIPYS gt o patsyperantiion (bhes) Tefits o eeobyslR e o

Cl,inferhal SRBndded de@émnfé@ a@73OOC§/] HA9r 4@@@/1[—19'%1%211@ ifdicited

, G4, G5, C6, Ch, G , Cl9, and C20

i neblygels each of Cl, C2, €3, C4, C5, CB, C7, C8, 9,

G0, Cn, G2 Ci3. C2- C 3 includes each of C, C, 4,
giS,Cl'@mlcad:wymb;{is hee, th@IOlsuad)mea@ings chesfollawijlgsacbbfeg'raltihns have

It w & [ the art.that ..
anyawr?o Bﬁ‘ég P OE‘B%‘iB @ %agpe |9| ?%n%ﬁamﬁem E“e“mg
maypols), for amres;ednwmlrmuérs);l mr(t grﬁhgs)t rngmrmngrmpmsm moles)
and |nt§m§st of this jnvention. | owi n

t erfEOlSEnIlE cplephng P CABVERER) é‘s %ﬂ@gréipr% o). "Sone. (
belceﬂeenaateaj KipSiliadr ADRIdERAMN, SO, Ostidivdk IO OF Ceqree

nbi ent tenperature were i'n the range of
Fr? nltﬂegﬁt@r%dpa)testdggd nQHE ﬁﬁlo%ngt é&%mhﬁ@ﬁ&de%eﬂ‘@&tu&@&%&&é&ﬂla
hin |layer chromatography (TLC) and reaction tines
are given for illustration onIy c) Melting points are
uncorrected, the nmelting ppoints are given for the
mat er.i al s prepared as descri bed, pol ynorphi sm may
Lipasesul t in isolation of materials with different
melting points in sone preparations. d) The structure

Thremdngselrers ypfotheahimdn rpcyigiingrrdt Bpaser @malys haved begp described:
pan?’ﬁ%cgﬁazga}sgﬂglgg rﬁeﬁle 118946' %}% pat?cﬁ‘%sgugoldbe%I I\JMQLe N.-A,,

Sohance) spec
Ginshm@t}i.d*@.gngusarR.mfiqranarlathgren;m Tdélto8s) J. Chn Invest. 81,561-568;

Goldberg, L. J., 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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e) Yields are given for illustration only.f) Wen

given, NMR data is in the formof delta (d) values for
woregooi1asik@agnosti ¢ protons given in parts per nPCT/INR005/000318

(ppm relative to tetranmethylsilane (TMS) as interna

standard determned at 300 Miz or 400 Mz using the

i ndi cated solvent. g) Chem cal synbols have their

usual neanings : the follow ng abbreviati ons have al so

been used : v( volunme), w (weight), B>p. 9 boiling
Winnd, 1. )Da\M) R.(QEThisg OGO, J. Iw N’ﬁk ?Sng%éTM ar}d Schotz, M.
C. mdé’ %’ﬁg @%fm Eﬁ? léﬁ}gelé))??-g @@pp@h@ v‘a,lglaﬂwes)l F@cc( L., Pladet,
degrmﬁve@lestlgmﬁﬁé P, -@Pnl?alongel VARt ? %((lﬁ%l) J. Biol,

I'i con di oxi d

Chiemt SPPbefi0dt 1&90@)5 gl iomerathdeve bf axmnngcebdammble@ bt&weerbmeﬂﬁbers
of BRUEAST f S0 IR LELLRBERs TDRE pBFORGH Serbbeb s Mot

homalugreea\ﬂmcm dré Palsd, to lemz@ﬁﬁn@ﬁﬁicﬂoﬂl pase, and hepatic
i pase (Gol dberg, I . J., Le, N.-A, Gnsberg, H N,

Méfitteeus s tHe trMcylg@e@koLulpﬁsgrﬁﬁnly Fshark: a &a&%&) ofJ cotfisetVad structural
| nvest . ? -568; ol dberg, | J.

fealgg?se tsugly ea‘pgre ische & H&5eG Hnotif; in whwhgh@qentrﬁl seTing residle is

on@bp‘ﬂvﬁ thféé ré/mdl(e; %ggq}ms]ing %e' 'rbﬁtalﬁ%\?ﬁ%l_il W@%%? 1}3 1%)91%(&1 dA and

HuRélger fyé (]1@90)11738‘)116 Wnﬁﬂédﬂﬂ,chmmzeﬂ;le F.s Sptithirt id.,yand Chan, L.

CYEPRRRRD S0l el L A St et

thet traddnce pflj&m «iﬂtadgid:ﬂiadf Al sﬂhoh%%aﬂl of 1@-@9 Rnfed 86iM ﬂﬁg "lid region™)
Gller hwal d, P., BlumKaelin, D.,

Ny ?&BPhlPWHC( igo5trusturgiaggl coygraihe z@alymeamgkeiasﬂm .enzyme

(Wﬂkl%r' KDABKrcROUY, %@tHlﬁil%&ele 'Wog B¥athi2e58 ?zlp%;éﬁh &Mpaisons

are appr oxi mately 450 am no s in l'eng
betpger elrepatignand Jimepratin ilpasﬁadna‘ifa t dernsteatecet than . diffrences in

trla%mﬁ 5&%(? Erﬂ%ﬂ%r ﬁho(f%% e 1v1§ ypithe ﬁ%%n{eg\%{re%%g@%)?n Ilart]esd by
this\Ed ucgorSa(BugﬂKL -A. 74)1che]EhH Blyiang@ Sa@fafiafiah-FeRI®L. 11995) J. Biol.
Che onE% %355‘ SSfOeiS a'll"ry acyfglfcle;o IYI\)IQéels epotsshegs 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.-8., Zhang, H., Forsythe, 1. J., Clarke-Lewis,

L., 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 Kern, P. A.
(1995) J. Biol. Chem. 270, 7149-7155).
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car boxyl domain is believed to be responsible for
substrate binding, cofactor association, and
WO pdogoasié on with cell receptors (Wng, H., DaRCHIN2BI5/@0318
, Ni kazy, J., Seebart, K E., and Schotz, M C. (1991)
Proc. Natl. Acad. Sci. USA 88,1 1290-11294; van
Ti | beurgh, H, Roussel, A, Lalouel, J.-M, and
Canbillau, C (1994) J. Biol. Chem 269, 4626-4633;
wng, H, Davis, R C, Thuren, T., Goers, J . W,

Cdmlb’(ﬁmylsthht,affééﬂﬁ;&se%tmignd Schotz, M C. (1994) J.
Biol. Chem 269,10319 323; Chappel I, D A., | noue,

Thk present invientibn reldtdsal @e: coMpoMdds oBEWRIMA d@ | veri us,
P.-H, Lalouel, J.-M, and Stricklan D. K (1994) J.

Biol . Chem 269 18001-18006). The overall |evel of
am no adtd honol ogy between mermbers of the famly is
22-65% i t Ril ocal regi ons of high honol ogy
corresqon ing to structural honol ogi es which are
ng toenzymati c function. Menbers of the
riatyl d[ ycer'ad |ipase family share a nunber of
conservéﬂ structural features. One such feature is the
"GXSXG' nmotif, in which the central serine residue is

cfae of, the thr ee residues conprising the "catalytic
ang ferbeives fhatepeincluding it Aok jamme\d to golnidupini isemers\iind prodrugs

thefela? 9%%3&%?% gie oﬁ&% isgé%)r 7@1%&0 %}?a%%'@%ug@p@ a;:g%%%le esters,

eth@én@@bmesasbwdhmmmnddd; iatltdobitates dndshydthes BISE i hilQalts
thegglf %%geé?f ta(nfl aat;w{?a lf: ek %rﬁia )Clltlyf gﬁ%o%ogﬁ%t}grg& g-q%{glstmg of
hydn@genx (sfzcw clllyne Gt AT, C%éﬁfaﬂqg! h@A?-’ %;ﬁélkéﬁiﬁzé ‘a%%yl Re-c,
CYCFJf%gE Cueltsu Féclg@llsenyiwih ﬁﬂ)alkmnhm; i €ofis aikylmmcmlkyl C;-Cs
allNOREANEA .10, PARGAES CIBRIEIAANE CIBTEREL bRYED-EBJc.-cs

ferences in

alkyﬁhbgtgqquqlfp?élgé, apl, Ias]/kyﬂarjds %O)M%ﬂ@&@(@a@l vaheE’elﬁ)%Etéh of the

fore@@ﬁ’l %&ﬂg n’gﬁ?lﬁlg}q &%?19 %g 6( %g%yntg 1rﬁgpqﬂdent@h sfgcted from

hydﬂ)g@n, }%&391&‘(25&@&(9, cyabol Beya8b MER! Ol-d;1aRgs %?cl@ﬁﬁﬁeﬁl alkoxy,
var n% es of, heparin bi ndj ng activi
%’H’ PEr OWﬁ’é%rén Iar‘é“sor‘i%e Piith Wesspresent mﬁmty)nﬂhrand R; are not

methﬁpﬁé’dhﬁxy,% 1,lefHogy HinBR NGhaashloyl t Y has been mapped to
stretches o pogl |vell%n&h%? S &resn dues in the am no

In ah&héA Ao d HTRItHe &Valtlo}frelaﬂ_?%dcg@ggnds%f fonsﬂula d ﬂ M-S

Zhang, H., Fors Lew
0
OR,
|
R:0 10
8]

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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L, Hayden, M R, and Brunzell, J. D. J. Lipid Res.

35, 2049-2059). The genetic sequences encodi ng human
w@ancnesté c | i pase, hepatic |ipase and |i popr oPE€I/IN2005/000318

| i pase have been reported (GenBank accessi on #W23285,

#J03540, and #ML5856 respectively). The nessenger RNAs

of human hepatic |ipase and pancreatic |ipase are

approximately 1.7 and 1.8 kil obases in |length

respectively Tmo MRNA transcripts of 3.6 and 3.2

g, oL gl = DT PORSL B, o

cyS&glﬂ{ﬁMd@hCuMIkoxSalk;do Co-Cs leyRycloﬂkyﬂe C;-CA.alkyduydloiienyl, C1-Cys

s 280 i ST, D ARATRl ST

C(OHArRL; &hekdn teheh @@tﬂ@(ﬁb{’ég’cﬁngéroﬁpi Ay dplidnallgdar 1 to 6 substituents
derivatives thereof jncluding but not Iimted to

indepeydaptiy iselected diory Bydipgenp peley Rilfe, BROe BY2N0gisRHENe, thiopC1-Cs

@ggg}%?dg%%oe {:ar lch(?r %ﬁcfe'ra?fi’&ég/ glaﬁ}émt fowes Tef:"ﬁll ly %cordance with the

presenfpiovention Ralahd Bo hreaoemethylg ethyld pat grenyher eof and al |
salts thereof, wherein: R and R are each
Iniancibgrenthedinhant,sbd mgtebnirelates torengpoands of doraiudd (g of
hydr ogen, C3-C 3 al kyl, C -C20 hal oal kyl, C2-C 3
al kenyl, C2-G 3 apkynyl, C4-C6 cycloal kyl, C4-C6
cycloal ken¥l, G -[i 3 al koxyalkyl, G-C
al kyl cycl og o al kyl cycl oal kenyl, G -C 13
p % 3a1rylamne C(O C-C6 al kyl,
al kyl , heterocycl oal kyl, aryl, alkylaryl,
PO aryl; wherein each of the foregoing
y|loptii ol |y bear 1 to 6 substituents
i ndependen®l y sel ected from hydrogen, halo, nitro,
antho, cyano, isocyano, thio, G -C alkyl, cycloalkyl,
aryl, al koxy, and aryl oxy groups. However in
and Qi%ﬁ{/eﬁﬁ'@§ et ofndINBnP HES KR hrhl@éﬂeﬁt HWmBiph@NehrRrahfd BRIdrugs

met hyl, nmethoxy, ethyl, eth ﬂy@ﬁfhenyl and hydr ox
thqrepfa BEATARIFIC rtRpticateiaemers Hberp ipbarmraepuicaldy meceptable esters,

et&?ﬂ%ﬁ%ﬁte foffsﬁEI?E{)rﬁﬁéLlrxg ?lﬁgcﬂv%gsr M@ﬁg&lrgt%s tthe“?eo“?’oand Oall salts
thep:mfdwhgslnt RéprdR? a@@ademdepbndfntlymblecmﬂ filogothie rgﬁoup con51st1ng of
nyRELS L - AN AN TR UL LSAL Y ASE Pt ARG, L8 Satmyl, Coce
cycloalkyl, C;-Cs cycloalkenyl, C;-Ci3 alkoxyalkyl, C;-C;3 alkylamine, C;-Ci3
arylamine, C;-Cs alkylcycloalkyl, C;-Cs alkylcycloalkenyl, C(0O)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;-Cg alkyl, cycloalkyl, aryl, alkoxy, and aryloxy groups.

In one embodiment compounds of Formula (III) 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 R, are
independently selected from methyphenylcarbonyl, ethylphenylcarbonyl, -
propylphenylcarbonyl, butylphenylcarbonyl, chlorophenylcarbonyl,
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et hers, carbamates of such conpounds, all solvates and

hydrates thereof and all salts thereof, wherein: Ri
war@7RI@EHe each i ndependently sel ected from t heCIN20@5/000318

consisting of C3-Ci 3 alkyl, G -C 20 hal oal kyl, C2-C 3

al kenyl, C2-C 3 al kynyl, C4-C6 cycl oal kyl, C4-C6

cycl oal kenyl, G -G 3 al koxyal kyl, C1-C5

al kyl cycl oal kyl, G -C 5 al kyl cycl oal kenyl, G -C 3

al kylamne, CG-G 3 arylanmine, C(OGC -C 6 al kyl,
br&ﬁ@;ﬂfe%x@db@ﬁshkyddoREJnfyAcarbahﬁy b 6hherdNdrioh{) Qﬁﬁ‘éphenylcarbonyl

wherel n each of t or egoi ng groups nmay optionally

mefleiiyphenyisarbogyipet qthaxpiesyicadepdndent | y sel ected from
drogen, halo, nitro, amno, cyano, isocyano, thio,

u@ﬁercereb%dﬂklyllﬁs rélﬁtﬂ ‘@aPWPOundﬁf yDIf Oaﬂnkbxgﬂ),awbleramy]loﬁyd R; are

i N N L e

mdthyphagidaeonglybod nnarﬁuxylpﬁeeyhcm*bemg; on %ﬂil@bﬁl’ienzmarbo?yl 3-
onpou ds of for 11 erivatives_ thereo

Ch-]c {rﬂ%ﬁ FREPHUE nd m%@ee@a Cﬁg’oﬂgi ynor pgn romopBeEyicabargl,  3-

brith&he abb%'le()f 4 QRNBINE |11 @boBRt | Cab.ib&pABycarbonyl, 3-

t her eof, har maceut’i cal'l y acceptabl e ésters,
iodephenyicarhoayhanmt éodsphenydartonii ound;flusrophenyleabenyland 3-

ﬂula)/o h csclrﬁol?lgf eof 4. ﬁggrogfléémé/ﬁ:?ﬁlbtoﬁ it her eo? ?lr oﬁ{l%hﬁarb% 3-

ach in %ol ect e
mtaqﬁnsmﬁctalrbtglybf hy@nmgplmny@ﬁb@lylal Ky Q-m@@y@ﬁeﬂ)éﬁadwnklyl 3-

mec%é?"é%hew@r’%g{q%eﬂ% nghogyph ﬁ‘f%’wg kC Cyg O?Jl k?

aryl.anm ne, - ycl oal k
y O% C

Acej)rlééggr gﬁ%ﬁrw%q Blgplpég)ﬁyqﬂso G{u@n@ass@s é’r‘é rR ompounds of the
pré%@ﬁt%%ﬁ&ﬂl ORHeK¥n “;%d/rhg” ﬁlsllﬁblés@{ 30mpodhdltHek Q)tﬁhyﬂonned in vivo to

wherei n each of the fore? 2& groups nmay optionall %
yigkd arcomlpp@ncts of fiparylasu@htE behﬂ@rmanyn sbp@cthedsd pbpodrugs

ma%yf_; C a al"pro %sr ?si( If’o%f‘?)e 19é/rg stehiSsO'Cn Pglrély log;ﬂje A.C.S.

SyQIposips. Sehns djyeT thguctu rmdthSﬂeﬂmLamdsn (BloﬂéwmbleaCérhhﬂs)m Drug
dently sel ected.f

e%f‘gé)e g k . Eg%%{,’l Z&B%r}%?p }@(I@}(ﬁ}l’?% syp?lat (B'Z anc}/ |Pergamon

préggQ)gQVkoxyaryl. O her enbodi nents relate to conpounds
of Formula (111), wherein R and R are i ndependently

Suitgd]1€adtRA nhdtdHMABY BURRRMNS GARBARYScope of Formulas (I), (1) or (IID), in
et hyl phenyl car bonyl , dpr opyl phenyl car bo nyl ,

anm}tl{abgrf@mylaaeea Issoiglided herein.
chlorophenylcarbonyl br omopheynyl cabonyl ,

The @d@ph@ﬁiyl@ aheopresant invienigamomie agiteiaraspnipetric or chiral centers, and

the?éfgfeolﬂgf QXlsf: vl 5} ?fg}’elnt‘steremsomenc 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 forrn, or mixtures thereof, as suitable.

Moreover, such compounds may also exist as tautomers. Accordingly, the present
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met hoxyphenyl car bonyl , or et hoxyphenyl car bonyl .
Furt her enbodi nents relate to conpounds of Fornul a
w@ Rdorproswherein R and R2 are independently seP@€rIexos/000318
from 2- met hyphenyl car bonyl , 3-net hyphenyl car bonyl ,
Amet hyphenyl car bonyl, 4-ter-butyl phenyl car bonyl
2-chl or ophenyl car bonyl, 3- chl or ophenyl carbonyl
4- chl or ophenyl car bonyl , 2-bronopheynyl cabonyl, 3-
br omopheynyl cabonyl , 4-br onopheynyl cabonyl ,
in2niiod aplaes y‘l:OC &fegﬁﬁy :Of 331' fSill(ij @ﬁﬁﬁw |t£—|ﬁﬁ(51ﬁ§bi'§] y%ier méxtures thereof.
.4-i odophenyl carbonyl, 2-fl uorophenyl carbonyl, 3-
Dl?ﬁ@%‘%‘%ﬂeﬁ%@ﬁ BYhDs sensrated e g?ﬁ*@na}/ﬂﬂb’ai%bﬁéﬁf@emsomers on the

oro ree | oo
B
artnsudhossy Bh edhydnasdedrephy| anddardfrastioed] hoystalhieniiphc Enbaiopters can be

[, ngl . t i.nvention _al so,.enconpasses
R AN SN UL T i R
reatBonnwithrancappespriaeClptidslly ot EBAWOGhd {eag ¢tBral BARRAY OB as a
.irf ixolt giel,daconpound of Formulas (1), (Il) or _
chigg |a¥°}3. 0 |9¥ﬁ\4 st e sletide)s srparating te dirstupqigpamerngndeonverting
L _ L Sy, .
PR Gl 8, BB R IR e omes
or by respbition of bl racmBFgHe\kyrmbmtellimtm tectmidues,Drsu gynthelsis from
i Qn. . . B. he, i can Phar maceuti.ca .
opRa Sl ARivar e WA, o R s ARG 35 GhR bR Feperation
using tiadharhli stet$onafy ploispoAlselssomiet 6ff the tebmpseaRefahe bRkellidention
Sui Sabl e form are al so

may i GBS = HEsEBRAIABL) o e priiimd = par of tis

inveRuRN Eh@RiofRys @R Als8bB séayRESy Is6 oPh cRit LA CCEMLERS
and therefore may exist in diffferent stereolsoneric

Mok UVER -sofel cofiflobtf 6 @Btprésaht Iy @RS maN bR SRS AIRLLCT
Of or ns sgf tche conpounds IJcgf the pr eserrﬁltgfl ﬁvéntpﬁg}rﬁa he
scope| 9f s Biesantrigeentinerigeludesi ald| prdymerphigc fming ofi #teur@spounds
: . . . invention, | di.tion, the
5 B 0 P58 90 RS P PO 1 B 5 1
undeosoddi thatathe ipsosere isvenfion eeoaipatses amyf arl all racemic, optically-active,
polymorphic and stereoisomeric forms, or mixtures thereof, which form or forms possess

properties useful in the treatment 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 having 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 ’y,
3, 1ic, Bc, ¢, BN, BN, 150, 70, %0, ¥'p, 32p 35g 18R 123[ 1257 g 360 respectively.
Certain isotopically-labeled compounds of the present invention (e.g., those labeled with.
*H and. 14C) are useful in compound and/or substrate tissue distribution assays. Tritiated
@.e.,. *°H) and carbon-14 Ge., *C) isotopes are particularly preferred for their ease of
preparation and delectability. Further, substitution with heavier isotopes such as

deuterium (i.e.,’H) may afford certain therapeutic advantages resulting from greater
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conmpound of the present invention incorporates a

doubl e bond or a fused ring, the cisand trans-forns,
wW@200melds4@s m xtures, are enbraced wi thin the BCDOpe0ai000318

the invention. Wth respect to such conpounds, the

present invention includes the use of a racemate, a

single enantioneric form a single diastereoneric

form or mxtures thereof, as suitable. Mreover, such

conpounds may al so exist as tautomers. Accordingly,
metdbelip stabiint (e cintieard e Nﬁ‘o%lﬁlﬁ‘etolﬂ@edﬁ%@d 86sa8d {eqﬁﬁ'&gents) and
hes%'tabl; %gqq mers and m xtures there

BedEPeres 1RSI CHUREANgse 1%{-1§f$mna<tf@lﬁmgnsqtopdseauch as %0,

BN A u t
N, N8, vind Ut aI@'L@@ﬁJbe? PoSiRBR ﬁus@f&g ;Hﬁo b1 Sljlcf (I‘\;\‘Efléfl) Isp"i%f’?é\/‘\ﬁ exggnine

hyS|caI chem cal differences metho
Sul}sﬁé@ ereeqpiqr| asgupancy. Heotapitallyslabtled sompowrtis afeho greagh anennon

f allization nantj omers can
carf ae?agl %%@yﬁa%%ﬁ% %ﬁé‘“ﬁqan QRN %ﬁ@ﬁ? gistrosadunethe nEtX@mples
heralnd belste rogosubrtitating mhursetoptéalﬂ}ewele@nre\ﬁ%&ﬁ B0 a Hon-lsotopmally

,ate optically active conpound
labglgg E y such as a chiral alcohol or Mbsher's acid

It chlorldt) ﬁ@paratlng t he di astereoi sonmers and
v @S[pﬁ: gventiepdioopipyida che tomecess dorviprdpeing compounds of

Foxﬁiu@a‘g,t(ﬂ»’)r 4} §1°(Iﬁ5 S’Tﬁcﬁets fled E&Smpﬁﬂ ng%&gtand %r%%nhlllsoém closure

resol uti on of e racemc
howy EcpipBarathe mest mmferr@cdmmpqm ofhlye Brysenh es/esncfrmmg any suitable

t v y chiral
kncQf oc YOS G tebleS oo Uismilion ofheriee inclated,
R, Rbj asalesasibad abnmmyayﬂia&sﬁvenﬁnﬁ rep@RR aldordihe+ r[]ds
of the present invention nay Be atropi soners

In sddmcﬁn t the ekatniphs ypioyidad theddi® fﬁﬁﬂél RS @eMe afic gﬁéa}t%ar%{o of the
ntion. Enantioners can al so be sep B

his.in
Conﬂ)ggn%q‘f fgt%& REFSSIt ippgngiop oMarRevenihase wkilled QD&E aowid unkﬂsstand
fro@fthd BRsaft B MswieMYRNtd %dﬁ?%cﬁéﬁé Bi Ly pf?xl y 1D RIS ezzra?neples

scop e of the present 1 nvention Inclu
desvrsthegl pwafter tp @erecﬁnytsp@lﬁ@cmnpﬂmdé oﬁEmmmusr(g), {19 drhBY) of the

pre%eﬂtxlggéﬂltlgﬁ as }ﬁ’%ylr%g I? ghogid ‘E gslrtqulotil? g}%%é?s{ﬁrt@glgﬁg solely for

the pmpesﬁSI erullastmunnams &&pﬁfs)/p(ﬁﬂdlaﬁhréuté F6re§Pnfhesizing. compounds of
pol ynmor phi ¢ and st ereoi soneric

FOHP@.??T@‘} o Rl it fopT Botat tharimesntionr 1Ahose figHerbin the art will
appROiaReast GhaPShileas rotf&f Mhy bb 0P LAALIBI eggon%phogg%% of the

condi tions indicated hereln. Furth I nor €,
PreseRiIBYRItiGR. Altenshripeeifie siastineopiterils ynd abmbrtd acodgRUedih the

Sch&he T RBustrated 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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present invention which are identical to those recited
herein, but for the fact that one or nore atons are
w0 epacsds by an at om havi ng an atom ¢ nmass or PEFEN2005/000318
nunber different fromthe atom c mass or mass nunber
usually found in nature. Exanples of isotopes that can
be i ncorporated into conpounds of the invention
i ncl ude i sotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorus, sulfur, fluorine, iodine, and
Schbmefns ne, such as 2H, 3H5 1 1C, 13C, 14C, 13N, 15N,
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greaﬂbrnetabollc ab y (e. [ ¥ased in vivo
half-life or redu@éa fHSEé\

S g% f$ referr in sone circunstances. Positron
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stattfipl Bbmf 05-dIRRIrd FyoRudlcHIS] @@eﬁz%gﬁ.’i%ﬁaow itsPhdi %nes Ly d%uﬁ?cltuted
to exami ne substrate receptor occupancy. |SO ca

oximgh & etiiteapreliners ansflogs hibego® sBret stanmgrmananamam 5- d1hydroxy-3-

un%%gﬁ}' @-bk%zoﬁﬁmg epa{se%ai?%d RAC ﬂg{[ %E] 5\21? '@ g:lyjfls }ﬂon%le ogre aryl

ose |nte

chlsritis bi troyl ectdordde, ios @tﬁh@ﬁuﬁ@ﬂ dryl élﬂ&ﬁie&ﬁ" sﬁlﬁﬁﬁ@t@& af) cBloride in a
i s _an aspect of

N bel ed :
ol SRR AR WPt St ST b S e S
aroB AP GuRdE. goﬁoﬁl'f&lﬁ%rﬁér {hle)oon{ré)ﬂegda&% ioh Is)lc}hangﬂs Ftemperature of

skilled 1n the art wl under st romt

aboyt 4T EurOUR GG evesracpraiod of Wéomtolshmprtefabomé?d loonpouyield the
' usi any suitabl e 0

coff LRSI (AT S8yl L Rl o

techmites of etmeatmnsaad ipnﬂﬁmibﬁ dtnov to &R, ofaﬁdlﬂa:y(skﬂb@dh@@:%ﬁl be
usegg% ofa nve gre d accordi nr% to_Schene, |

PR ERED B8 b RUh b e e tenbraion Suehdfchniaues vill b

well lkhorsi (b $MedRRSRRTIRIN B8 affanll Ry 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 (D, () or (II1)

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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conmpounds of the present invention. Mreover, those
skilled in the art will understand fromthe present
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hal ogenat ed sol vent (e.g. dichloronethane) in presence
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. 0t | ed..co erature of about

mcio r‘i%glpgﬁlgﬁfwi‘ 569@ Ogs%ilr ’bﬂ“‘b a’gg%rﬁtor fostiF Pfetﬁaratmn
bout .2 d the conmpoynd of For mulas (1)
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inch et gt BRed tp e aigi B heSY P ipidmes doperchiolostrolernia,
T SR RSt PR O Do,
othex asrglowascalal disgpees, @kl other metabolic dlsorders 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

(@), (I) or (II) or derivatives thereof.

In another embodiment the present.invention provides method for treating or preventing
cellular and tissue darhage caused by microbial pathogens secreting lipases by inhibiting
or reducing the activity of enzymes belonging to lipgse 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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di,sorders. | n_another aspect the conpounds

may, bg é‘éﬁ’tml?tﬁ‘i?é sithesrsepgratelyert indhe pearmapmitiedfcompositiol nemprising
botﬁOImQ%EﬁérQB?&féﬁreg Phat 3061 H(ﬁﬁlﬁﬁjsltraf &b% e nIII%\%W ek subject

ar and tissue ana e cal
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h rese |nv ntion and deriyvatives
un#ger g%? er%%%al éf teapge(fﬁ’ﬁg%qr?lm %tlm?y ARFPrigies o usef ul
A cog‘[pou Of F (pr?r{u asc(ﬁ[ ?II ﬁ )Scr>r1!e atl Idgn\%[u(\e/ %{e?gof %Qn 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)).
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It is an enbodi nent of the present invention to

provi de nmethod for treating conditions, diseases
wa@na7o105dé sor ders nedi ated by enzymes bel ongi nBCT/AN2008000318

| i pase gene famly including but not limted to
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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
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(for exanple, intravenous, intranuscular, subcutaneous
intrastemal or by infusion techniques), topical (for
we@2@mplisse powder, oi ntnment or drop), transder ne€CT/IN2005/000318

intracisternal, intravaginal, intraperitoneal,

intravesical, or rectal,. In another aspect of the
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1984); Ranger and Peppas, J. Macronol. Sci. Rev.
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85) ; et al

inven%i%g udegtﬁ etpb%g}zva Igtta ts, cogtrol}gér&pggqyrtéble@,lcam}ges, il'ozenges
gramﬂésgﬁ%)/aers-'_fbﬁlsdﬂ&%oda s@escélm?ﬁu@guﬁéf arfdQuspEngisnd 1), (11)

1) "or derivatives theréof to be adnministered to
In geﬁer@l&ﬂm@tls chi 64 BbAEd BYmRR 035 kﬁé\kﬁfﬁl ﬁa%aéeﬁﬁca@ %‘519(9:%%? d@ect
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invention is, from abo

mamgoggi&%/%; gﬁ;bgg %ggtﬁ%{resﬁ Hagﬁgaq_le@alts 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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ng/ kg body wei ght of the subject per day. A preferred
range of effective admnistration rates of the
weoeowpowsde of this invention is from about 0. ORCTINZES/000318
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subj ect per day. Amounts are sel ected based on various
factors, including the mlieu to which the conposition
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i nventi on WI!F| d on such factors_as the
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fornul ati on used and the route of adm nistration
estableshgdmfb@am y, transdermally, parenterally or

topically). Dosages of the conpounds of the present
As diparesediabaves At ¢f€ec‘a@ﬁ‘ﬂ pimspasng of thos hyvemtion ma;,y ngontrolled that is
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or cohpound o

t bqut 100
capsiify aTa SHEBRTHS et Hen BB EG APE CBTIey a8 et Hifferent
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or capsules 1oty beragated vilou filn.oviigh psistssdissglusion derea prsdictable period
qui red. For intranasal or inhaler adm nistration,
oftlfn%
the dosage is generally fornulated as from about a

oA P B BEREHh e e

and iflingoké popet ahbiert bOtheanixtundinvdagsiads. Thé uant dilwnt 1hélude 1nert
wei gh%f and response of th

ge
PO‘”@%{F% %@f%ff%a%% Sfﬁﬂﬁg oo &8y GRS kinds, @sz@ﬁﬁxp%rc?ﬂ@pse
espebBy KREABR SRS Riicrocrystalline 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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but there can, of course, be individual instances

where higher or |ower dosage ranges arepossible, such
waowagers4of conpounds of this invention, are WeHIN2003@0318

scope of the present invention. It is another

preferred enbodi nent of the present invention to

provide compounds of Fornulas (1), (Il) or (IIl) and

derivatives thereof for manufacturing pharnaceutica

formul ati ons for the prophylaxis and therapy of
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ForPRindRisHY bERRIHNEL 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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SUIEﬁbg's 8%?@?@#@1 rdsvises way heogpsise dhee farns pf i b@d@gﬁ:ehammg arkacking

hgse | | e y
meﬁg;elé oglt%ledap\?\ng%e o Q:ap%ﬁ&\?éhi t? i& I st E&norpo;s il % r{érg eatype
traprdeinad tdsisices p@ylfodhayfimﬂudﬁesulﬁbbsqatms aate- obﬁtmﬂhﬁ@a)amérs and

f th nv with a suitable
mels L5 0ne h?%"ﬁ%%gnﬁlﬁs“a? BT ERLRS (e mixt ure d
| diluents_.include.inert powdere
Wl SR, o et i oG s e aeosio: any
suipdWdeike dart B LsHdOE8eoa 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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especially crystalline and macrocrystalline cellul ose,
sugars such as fructose, mannitol and sucrose, grain
wo b@ansosand simlar edi bl e powders. Liquid preper/m20emso31s
for oral admnistration may take the formof, for
exanpl e, solutions, syrups or suspensions, or they nmay
be presented as a dry product for constitution with
wat er or other suitable vehicle before use. Such
liquid preparations nay be prepared by conventiona
prOdTBgn'sombm hr phanmanéigalil}c a¢deytahlcc&aht afbthes anofenticnvesth sueiitable

diluglgs)t Sglf cag v%ﬁcvolr ﬁé@ﬁ% %%ﬁg%gm n%b? gﬁnt 3 glgwg% %ranch or paste,

e.g. e@téplaﬁdf BY Sdispetyind Si f:(ylhﬁtg.\ndg&’lttﬁs (1@V@1tloheﬁ1l TahFllihrﬁA&ceutlcally
ag? ; nhon- aqueous vehi cl es .g. alnpond o
ace 8il gyucly 2 peanyt Qb Sesamepefl @mceﬁapﬂ the gpwgmdaae@)odrugs

isonge{ﬁﬁ yPPﬁa?%yéﬁleBﬁacQg;}t&g% r@%fsg}fl gglﬁ dsl%ﬁ@ﬁ[ knay also be e}dmlmstered

- oxybenzoat'es For enter
to antimiln s en anplant. tSweh dompidaiiods asf prepezed hve mt)m@ntmmjl nipaner in

f. f ' ' i pcl udi :
cccqiiy R ahrd ARy etcuf Ad POR BT S edipptias of wmis
inventibtl shaynbe Edmiistaréd omh the fwatdd] sRpplyo8g ey thefpmesealigaid or
et eSS e S ot BraBBhor U0 Ao, o2, Sk e

phaG@¥B@RkT I8RPoMBYnst BK QLS Y&Rnfid, Baf SheS HARENSr&NSn the animal
sol utions of emulsions in oily or aqueous vehicles,

feedsiud, wepy acomeantratddofeed hdditiyrgoragremis meyi &b p@a@dipemlng with
the %x]%g)atl la'nﬁﬁeﬁ gfe&f]% %mo%iyc' QISB%HW% agfel&%lsé ?aytqer dt'h ﬁe?o% aﬂqe carrier

I OnNsS or SuspenS|ons accordi
facilitatek nowform rdistribigiongo Stk tcﬁbipeuml) I’prcbdmg,clsomer or pharmaceutlcally

nt ra | .y-acce table di luents, or .s ent s, ch as.
accdp AR ¢4l O fiis npLam eI © G PEpho Rt WGty GeiBi is

bleﬂds,a)tssﬁtame%@gie%anh@ rsufi §resrf%'t ufnhte@ to, %uﬂw 4 @blBeer, oﬂs such as
dlsperS|n or wettin %l Sus endi n gents such as
&

soyhggprdore cothpnserfl, of Vol e@rgaglc sohyeniy Yo eigetai snapimertion of
the ?ere% Q. %.%(&Erguﬂ e ot &@1&&1%4% gffél?as ns%f{ﬂggljl,%%g&gseg& 8 ,Chr?sgc-l:cfjml,
and ‘sur actan suc rexanpl e, “hydr oxXypr opy
cormceb Icuhosmlasaéssureahmmﬂepatndtmiaembinmas.on bei ng suitably
adj usted and buffered, where necessary. Generally oily
In swthet ipst arfethsupresdat dndemkion rthe abnﬁbglbaluhssays carried out using

cul ar an neous n ecti ses.
comgud R RGeSt B (ot gith 2B St Rrelaod ot iy Rt S asss
t el t he active
The:tﬂié(?\g&lg ?@g?\‘?\ﬁ%g ?lﬁgtrpqqALe 2151 g 1}n\énts %f the present 1erent10n 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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powder formfor reconstitution with a suitable
vehicle, e.g. sterile pyrogen-free water, before use.
wab@7parsent eral preparations may al so be nmade PCT/IN2005/000318
| ong-acting by dissolving or suspending a conpound,
prodrug, isomer or pharmaceutically acceptable salt of
this invention, as the case may be, in oily or
emul sified vehicles which allowit to disperse only
slowly in the serum For intranasal adm nistration or
EX@aNPLESSt rati on by inhal ati on, the conpounds of the
present invention are conveniently delivered in the
formof a solution or suspension froma punp spray
Exapepié afi: nExtrattiam iand siqeletiae cbfothepstapieng matérdial: 2068-dibydrexy-3-
undacylay-bedzogainosapr ay presentation froma pressurized
container or a nebulizer, with the use of a suitable
propel |l ant, e.g. dichlorodifluoronethane,
tric Iorqgluoronethane di chl orot etraf |l uor oet hane,
carbon. @ d%i de or other suitable gas. In the case of a
i zed aerosol, the dosage unit may be determ ned
. : a metered amount. The

St pres L e these

conposli tions epare ccor cnni ques

eut. i r.oul at i;on
FoE ORI o0, Ty R BRSO o
chlobefrmy,| eﬂh;dcaheihtepmemhm ran§ watabThe plilesdsruatitvaeswas subjected to

rom)ters t o enhance bi gavail a ,I,ity,
fepeﬁf)ao rcg'é%&ﬁ’&ﬁ g Serglenay © g’ﬁ udsi I(%ﬁ %Stgl izigg s pRlyetng he
crysﬁiﬂl%h&n kBPWas kdbe&t&?to@h&reas@qﬂéﬁkﬁsTﬁé‘ﬁ‘xoﬁﬁf fi§ U AIRS fractionated
for exanple, fromagelatin use in an

by Si(ﬂmaaaele folgpn qhéqamrt@mﬁw eg-28@ )nwm redrobent ethertahdpraform
as tHO %@Eﬁ s[HI%n%f %?Ql:ﬁﬂﬁrgl Bkl i M)Qf@ttl]l ﬁeﬁn% actigns were

ation ba Such
monﬁbmdchn Sﬁh@ geirﬁib@ nulste f(Siliaa el @OeFlztsd, aviemwk)y maihsn-pb@anol n-

e e R VNG T T

frac@ér3t WEB tpoled F’tdgetﬂlit@ & ickBoentrite@ @B &rdRAERA Wrésburs! The adSrﬂpound
pharmaceuti cal practjce. The caonpounds of the

pres
was | i | RynTeRggredh rastazation it petrlean athese d@?lﬁamoyg G, 5%) of
extrd®: About 507LHH b EYAS 1R eddn RRESBIm 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, CDCl3) 6: 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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Any suitable formulation for transdermal application
conprising a conpound of the present invention may be
we o oysds and such fornul ati ons woul d gener al | PCHIN2005/000318

contain a suitable transdermal carrier, e.g., an
absor babl e pharmacol ogi cal ly acceptabl e solvent to
pronote and assi st passage of the conpounds through
the subject's skin. For exanple, suitable transdernal
devi ces may conprise the formof a bandage having a
backi ng nmenber and a reservoir containing the subject
conpound. Such bandage-type transdernmal devi ces may

Exafnpld her,5-Dh@-Bguadphatl@rbayl)-2uadeayhi g-lepmequihéneng
barriers, and means for securing the transdernma
device to the subject/s skin. Wiere it is desired to
adm ni ster ja congoy f this invention as a

supposi tory, anyjs | e base can be used. Cocoa
butter i i itiormal suppository base, which may be
r_ mpdified jhe addition of waxes to raise its nelting
At . At el - 'ﬁfible suppository bases conpri si ng,
) icul arlpy; pol yethyl ene glycols of various

nol ec@lar wei ghts are in wi de use. In other

enbodi nents a conpound of this invention may be

i ncorporated in food, or beverages. The conpounds of
Synthksis ioflv e¥itucbue may Al s8,SWS'%WWPE?@V@@WBYWWS%%FWL1’4'
b ot her than a human. The nmethod of adm nistration and
*n194d"§8%age to be administered to such a nammal wil

depen f.or ] e [ |
o S5B80SO vt
in didGronBitaR: (BUmORpabedadpidsieeielintlo_ihs lrrmhgle}.ﬁfcaﬂlys, was
sui tabl e manner, . e.g., or , re a oF
added fad PSR ARy e Sautiso R P G RC abd g allowed to
atta X ETRE %.ad @tiﬁﬁ&g%ﬁs &onti@led For § ANTEIC). PRI brghnic €ay@r was extracted

prepared by adm xing a conpound,prodrws, i soner %L q
witlp lizahhmemethinsa washed: Cepetairme)s griedofNapie, CARFERESiEH to crude
Wth a sui | &~di t D HéRe) to a
whigh vt GB35, 510 <Ll o RO BRpRA (Y HOACTMARS)
pur€m@ss, (0[96@pa2.8%).by di spersing a conpound of this
invention in a pharmaceutically acceptable oil such as
'H NRE0#000iHz, GRCENE 0087 (t,BH, d o1 biiz), .1.0Fhé 6dmmpBdhads, (t,2H,J=

7.6 rz?,%r.su(%?iﬂ), 7.3 - 8.0 (m, 8H). TOF MS ES: 539 (M + H). Mp. 73.2-75.6 C.
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i soners or pharmaceutically acceptable salts of this
invention may al so be admnistered to aninmals as an
WO aiants4e Such fornul ati ons are prepared i n a PCT/IN2005/000318
conventional manner in accordance with standard
veterinary practice. As an alternative, the conpounds
of this invention may be adm nistered with the water
supply, e.g., inthe formof a liquid or water-soluble
concentrate. In addition, the conpounds of this
Exdriye 3t 2,8/Di-0- (@-terthHlblibntyh EarB DAY INBGAetyd A 4-benzoquinone
conp03|t|ons of the invention, may be adm nistered in
the ani mal feedstuff, e g., a concentrated feed
additive or prem x may be_prepared for mxing with the
~normal ani mal feed, bnky along with a suitable
carrier therefore. The®arrier facilitates uniform
di stribution of the ¢ ind, prodrug, isomer or
pharmaceutically acceptabl e salt of this invention in
the, e.g., fithished fded with which the premix is
bl ended.HSui carkiers include, but are not
i m S, eod., water, oils such as
cottonseed, or volatile organic
: id$—e.g., a small portion of the
feed or vari gus sui gble nmeal s including alfalfa,
cotPonseed oil, linseed oil, corncob, corn,
, urea and bone, and m neral mxes. |In another
of the present invention the biological assays
cagrried out using conpounds of Fornmulas (I), (Il) and
B{11) denonstrate potent inhibition of |ipases. The
f okl owi ng exanpl es iIIustrate t he enbodi nents of the
present invention. is to be understood, however,

snblB, e SRR 2L OO0 il 11

bengauiratme.ons t hereof will be known, or apparent in |ight
of the instant disclosure, to one of ordinary skill in
To & httrrad $dEANMRMESS -Hitgdtlke-3tund Boyli41 aﬂcbdnmasqlmmuﬁei(s 0l gt i 3ohmmdole)

in (ﬁ%‘é%rsei:ﬂ% k{ahamg&%ﬁ%!@gﬂ%i %{r?(ﬁ%%/ g]rg)ﬁﬁd 1 13 .6 mmole). To this, was
addéd St-fekttboen OperzSicHIsiatky [ .67 ReH)ZD§ Unmory drerdedi 0 and stirred,

Powder ed berries of Enbelia ribes were extracted
allogygd de gdaiy 80 y Cvind Istipingrwsegriiateddpr 3 h (TLC). The organic layer was

extracted with dichloromethane, washed (water, brine), dried (Na,SOj), 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) &: 0.86 (t, 3H, ] = 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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chloroform ethyl acetate, nethanol and water. The

chl orof orm extract was subjected to repeated
wa@eaosoaishé zat i on usi ng petrol eum et her as the PCT/IN2005/000318

crystallizing solvent. The crystallization step was

repeated to increase the yield. The nother |iquor was

fractionated by silica gel colum chronmatography

(100- 200 nesh) using petrol eum et her-chl orof ormas the

el uting solvents (gradient elution) to further inprove
Exaneply #£2, ﬂblm-(z-ﬂnmhamcM6?lﬂsmnu@éy¢d @Ben%bllmﬁamgel

TLC plates (Silica gel 60 F254, Merck) wit

n- propanol : n- But anol difjuor anmmoni a (6: 1: 3) as the TLC
of TLC, simlar fractions
trated under reduced

hout 50 g of extract was refiuxed
: <) 00 m) until the extract
di ssol @ed in the solvent. The solution was cooled to
roomtenperature and filtered. The above procedure was
Syntapsat efl Sintdhlre c #npQu Ik -pis-(AeRibFopHeBlatBon )3-undecy1 1,4-
obtalned The resul tant conpound showed 1%
%’92“1“@&5‘03) d: 0.87 (m 3H), 1.0 - 1.75 (m 18H) 243
66 (bs, 2H). TOF M5 ES: 295

To(af\ﬁtl_pregbsoluﬂﬁn oi&é dlh%@cyécgneégcgl 24 benzoquinone (1.0 gm, 3.4 mmole)
in dicRtokdm&hdnd- (b M)O&Ekega’deegiym{ﬁﬁ (i._'l 313_155 fjlea’cé/ i“nmdlél). k%%r]ttztll%),qwas

ui none nt hesi s ‘of Structuare

added (23flyqre dearobiehlptidef himgh.o3.5 lrr)mcﬂe)tm déﬁ?&(] (0 anlt stirred, allowed to

att%ﬁ 26 é:gi?%gﬂngg%asa 80@1141&? 901 %g}é K']EIIO@J ITﬁS r(]')éga(lf ]@yea Ayas $xjracted

mummmrmtm@hmm&mm ebfizd), ahdd \(mzsaﬁ;i %n@é{ﬁﬂaﬁéunt% crude
h&é ‘trﬁlé gr(r? % To this, was add e(gl | uoro

VoY By P r Qe %W@a@gﬁ%lyé)mﬁp /0151'-02"90 @ heydne) to a

purd thds§ Isbywpd to attain 30 OC and stirring was
contler?ggedgl :‘W@ h (TLC). The organic |ayer was

1HMW ehctl 519,97 QL hangg Sthd 1@’@%%@,% A9, 7=

drie é@ , concen rat’ed t0 ude
8.051m)i §-8 el LHY 7 fﬁ%@&HﬁT&ﬁM&ﬁ&@B&gﬂwﬂmAﬁ@m@&A@
in hexane) to a pure mass (0.96 g, 52.79%.

Example 5: 2,5-Di-0-(2-bromophenylcarbonyl)-3-undecyl-1,4-benzoquinone

0 0] ;i
/m
Br
@ﬁf ° 0
O
O

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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1 NWR (300 MHz, CDA 3) d: 0.87 (t, 3H J 6.9 Hz), 1.0-
1.6 (m 18H), 2.5 (t, 2H5J = 7.6 Hz), 6.8 (s, IH), 7.3
w0 2@701(5n 8H). TOFMS ES: 539 (M + H). M. 73.PCFIN2603%000318

C. Exanple 3. 2,5-Di-O (4-tert-butyl phenyl
car bonyl ) - 3-undecyl - I, 4- benzoqui none Synt hesi s of
Structure# 3; 2,5-
W (4-tert-butyl phenyl car bonyl oxy) - 3-undecyl -1, 4-
benzoqui none. To a stirred solution of
addeds2-tiompenroyl Ghlomidte@yd g 8.8 noanlEpaui 0 CC(dhd Qtisl, stofved to

e i chl or onet han was added ridine
a“{[@%f )n% R it Rt Eyntnyy fq({z%h The Tiecucsata Bec wan gitracted
withedizllgtogdetigint, d eaghkd 6(fvagy) bﬁn‘% R4 G{N 2@:‘04}5 o%gen%a?e'adto crude

s irred,.  allowed to attain and
W%Srﬁ?&éﬁe# & Sgohcqlmnt;)chroméogmp@mﬂ%z@%ﬁoma hexane) to pure

ma§§<(t1r5gcgt 69’6 &h di chl or onet hane, washed (water, brine),
dri ed concentrated to crude which was

s, 5,58, g R -

6. 8%:3)56 EOCIBY, B4 —B.Bam,(8H). 3EF %s %SO (681112|5|_|)M'0+7 NZ)'L 682 (mo M+
S -

2H %2(?‘?1%#!@&%@ Néﬁ%ﬁl\z&lﬁ . Viscous mass. Exan'pl e

Exﬂnﬁlelii m-mof(smbmabﬁawl@ab&wt )unaedymi acwénzbqlﬂnbfé“ oq

ui none Synthesis of Structure # 4;
W (2-f I uor ophenyl car bonyl oxy) - 3- undecyl -1,

benzoqui noneQ To a spirred sol ution of
4~ benzoqui none (1.0 gm 3.4

D mL) was added pyridi ne
S, was added 2-fluoro
.5 mmole) at 15-20 C and
attain B0 OC and stirring was
3 h (TLO. The organic | ayer was
extra@ ed wi th dichl oronet hane, washed (water, brine),
dried (Na2SO ), concentrated to crude which was
Synghesis f i fd $ryuchic® qol gmm 2Ghs; o NE. b0y 4.
hexane) to a pure nmass (O. 8? 5@?%&%&%@%%@%4
en%wm@i‘aGS) d: 087(t 3H, J =6.9 Hz), 1.1 - 1.7 (m
(t J = 8.0 Hz) 68(s I H), 7.2 - 8.2
To ? ﬁt}rregipbolutrpgof pg/g @Qfdrg}g}g?»-(umiepyl-g 4-HghzogthoRe ¢(1.68, T4 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 (NazSOy), 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, CDCl3) 8: 0.87 (t, 3H, J = 7.2 Hz), 1.0 1.8 (m, 18H), 2.51 (t, 21, J
=7.2Hz), 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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Exanpl e 5:
2,5-Di -0-(2-bronophenyl car bonyl ) - 3-undecyl - |, 4- benzoqu
WO peno1Byat hesi s of Structure # 5; PCT/IN2005/000318
2, 5- 3w ( 2- br onophenyl car bonyl oxy) - 3- undecyl - | , 4-
benzoqui none. To a stirred sol ution of
2, 5-di hydr oxy- 3-undecyl -1, 4- benzoqui none (I.Ogm 3.4
nmol e) in dichloronethane (20 nL) was added pyridi ne
(1.1 m, 13.6 nmole). To this, wasadded 2-bronobenzoyl
Exginiyde 7055-{0%- @(gchl&(ﬁ)lﬁﬂylkﬁ)boﬂ%rl)éﬁnﬁﬁcﬂq ABehalhfioe,
allowed to attain 30 OC and stirring was conti'nued for
3 h (TLC). The organic |ayer| was extracted with
di chl or onet hane, washed ( er, brine), dried
(Na2SO4), concentrateg t de which was purified by
Si 2 col um chijjonmat ogrla 0-20% Et OAc i n hexane) to
pure mass (1. NVR (400 MHz, CDO 3) d:

c0. 87 (t, 3 §.8 Hz), 1.0 - 1.8 (m 18H), 2.5 (t,
RN 6.8 6. 8-(s. IH, 7.4 - 8.2 (m 8H. TOF
( 10Na), 682 (100, M+ + 2 + Na), 684

4 + fa). Mp. 77.1-78.6 C Exanple 6: SDi- -
-bronDph nylcarbonyty S—undecyI-IA benzoqui none
nt hesj Stru ture
SySHELS' 3t S STt hny e st b gy Bostlorohen aebynsley3-undecyl 14
berlpeguacne. none. To a stirred solution of
2, 5-di hydr oxy- 3-undecyl - |, 4- benzoqui none (1.0 g, 3. 4

To mh@)l sbl‘ﬁ’ué’ﬁ QPQ @fﬁﬁ%&%@u{llgegylni‘l b@&}a%ﬁgﬁe (lp(y ) d mmole)

nmol

in GohiPtTEmRdg0 BRI WS aibled Dydipe (81 SanTHI) mtold) T3048Cwas

a 0 reing was

2d 9. qlfr%duré 3@1?20|y?‘§1{1§“§%1 gAi 3 B]I%ojw A 136‘?,8?&{,@@ stitted, allowed
to agbainr 3 K?eaimd\mtnrﬂmgjwmdmnﬁﬁmit foaB &, (ThEs. e drg’ﬁﬁcefayer%dsrb%lracted
“m% ¢%ﬁ | eﬁvn %%gcentrated to _crude whi

U PRECEP S vpshed) (aierc Prisira et @ﬁm‘ioe)lo:oz@%@em@ crude
hihvh@ fifigd b r 9
whic >pad éo 5§ §H%t c@)lt!éiﬁ% §hr6&1afbg%i?§1§§@f@-%0/lléiégg(u( ﬁg)%g%?o pure
masé%%@t“é"@ J=7.2H), 6.8(s, IH, 7.4 - 8.4 (m
g 8H) JTOE NS ES: 680 (5, M- + Na), 682 (20, Mk + 2
H (300 MHz, CDCls) 3: 0.87 (t, 3H, J = 6.9 Hz), 1.1 - 1.7 (m, 18H), 2.5 (t, 21, 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-0-(2-chlorophenylcarbonyl)-3—undecyl-1,4—benzoquinone

- Cl
G
o)

0 %/o

O

Cl

O

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

benzoquinone.
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+ Na), 684 (5, M+ + 4 + Na). Mp. 98.2-99.6 CkExanple 7:
2,5-D -6>-(3-chl orophenyl car bonyl ) - 3-undecyl -1, 4- benzo
waeimons46ynt hesi s of Structure # 7; 2,5- PCT/IN2005/000318

W ( 3- chl or ophenyl car bonyl xy) - 3-undecyl -1, 4-

benzoqui none. To a stirred sol ution of

2, 5-di hydr oxy- 3-undecyl -1, 4- benzoqui none (1.0 gm 3.4
nmmol e) in dichloronethane (20 rnL) was added pyri di ne
(1.1 m, 13.6 nmole). To this, was added 3-chloro

Tdbestimsd sobltlcnr d fes-§ibyBrog - 351 TADbRYonohS- 1%3%%01@

d.to atta| n 30 C and stirri n
in cdﬁ)ﬂ’ﬁ?rﬂﬁs@a%&végmﬁ) (e @yldedtpaidineyni o1l ayd6 masle). To this, was
desd t
o e St Al B Bt 830 BB I M dtowed
to gitgin £P 6 apy s@rmag vce@mmmnu@th farfab GHr@p e 6:kAnid MpeFiva¥extracted

SPGB LD T oo AP
whi@Hyas purlfiedthy 16, cdlmma. cﬁrdrﬁétﬁ%@ &@20"/0'9‘35130(%: ﬁl\ﬁfx%e% to,_pure

L Rl 8 RV
H%@@&Qﬁﬂ% cﬁqbon&sg (%%ﬁ?? > 68LE), penzod Elnll "3, 2.5 (t, 2H, T =

8.0HA26 81 AOPhoNyA 5 oY MM SINIE eV, Mr wa), 595 (35, M +

benzoqui none. To a st tTon"o
2 120®. Mih§@P s8-8~ undecyl ~I , 4- benzoqui none (1.0 gm 3.4
nnDIe) i n dichloronethane (20 nL) was added pyri di ne

S S ad d 2-chl oro
Exﬁﬂa zoyI s %ﬁ 42!“8 é’?})gen ?cargogd)'%%ﬂ zt"" WZOqUBORSC
and stirred, allowed to attain 30 0C and stirring was
continued for 3 h (TLO . The organic |ayer was
extracted with d@chlordhethane, washed (water, brine),
goncentir at€d-t o crude whi ch was
2 cef'trhm cN p-qor aphy (10- 20% Et CAc
mass (1% g, 58.7% . 1H NWR (300
3H, J 6.9 Hz), 1.0 - 1.6 (m
8.0 Hz), 6.8 (s, IH, 7.2 - 8.2
FS: 593 (100, M+ + Na), 595 (35, M+ +

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,SO,), concentrated to crude
which was purified by SiO, column chromatography (10-20% EtOAc in hexane) to pure
mass (1.21 g, 62.4%)..

'HNMR (400 MHz, CDCL) §: 0.87 (t, 3H, J = 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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2 +Na). Mp. 56.2-57.8 C Exanple 9:
2,5-Di -0-(4-chl orophenyl carbonyl) - 3-undecyl -1, 4- benzoq
wa@iRwanesEy nt hesi s of Structure # 9; PCT/IN2005/000318
2, 5- 5w (4- chl or ophenyl car bonyl xj /) - 3-undecyl -1, 4-
benzoqui none. To a stirred sol ution of
2, 5-di hydr oxy- 3-undecyl -1, 4- benzoqui none (I.Ogm 3.4
nmol e) in dichloronethane (20 nL) was added pyridi ne
E(1 1 n, 13.6 mole). To this, was added 4-chloro
vando¥0: LHHDHO-(EblomEpHBAYIC l 1
stirred, all OV\/gg to (gjttg?,ng?gn a‘ﬁ) eé%lllébg&)zo&a§mne

conti nued for Dh (TLO . The organi c | ayer was
D washed (water, brine),

pcrude which was
gmat ogr aphy (10 20% Et CAc
68 (1.21 g, 62.4% .. 1H NWR (400
3H, J = 7.0 Hz), 1.1 - 1.7 (m
. J 7.6 Hz), 6.8 (s, IH, 7.3 - 8.1
(m 8H) TOF M5 ES: 593 (10, M+ + Na), 595 (3, M+ + 2
Syrth®d . ofVPStridckire?2
yr;_'t 5-Di - 0- (4- br ono%h%%y%g?gpﬁsq S!ngplbe%lg%r)p?milw@() Bamdesalil-4-
rizﬁﬁ‘ﬁéorgynt hesis of Structure # 10;
2, 5- W (4- bronophenyl car bonyl xy) - 3-undecyl -1,
To lﬁ‘éﬁ?@@ ﬁ“l’lH@%Of 1o ddlyslthwkdldsqﬂutéi behz6duinone (1 O g, 3.4 mﬁl()le) in

A N TR TR

4- b(omqben:myl iﬂﬁioﬁdm‘m} @,)8 5 if@adlé’)lsﬁ ISJQ@S’CaQﬂ%ﬁrred allow d to attain 30
| 5 mmol e) at 78 12 ﬂ&?

o G SR TR e
ARG SYTTE Bas cqpt cfmfé lét(TTaCh E@ oain dawst iwasi extravad with
dicklofinomigd Hashed Qfafeirl-lgane %ﬁdoﬁ&%ﬁé 8@%\%&?3&@5 tooFliuﬂ‘ae)Wthh

extracted with |ch oro
wagjpyrfipd ('Nasz@mplununm@mmgnaphy (16-20%i B0 W€ Re:\4@8) to pure mass
(149 |68I56{=(; by Si O col unmm chromat ography (10-20% Et QAc in
hexane) “to pure nass (1 49 g, 66. 5% 1U NI\/R (400 I\/Hz

5 %1{09%%?,@3&13) 5:0% ()3, P=8 1) 15015 ot Derty s ok ) =
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-0-(3-nitrophenylcarbonyl)-3—undecyl-1,4-benzoquinone

0
©\H/O I 10 NO,
0.

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

benzoquinone.

To a stirred solution of 2,5-dihydroxy-3-undecyl—l,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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7.6 Hz), 6.7 (s, IH, 7.6 - 8.2 (m 8H). TOF M5 ES:
680 (5, M+ + Na), 682 (20, M+ + 2 + Na), 684 (5, M +
Wd 2007880546 Mp. 124. 4-126.7 C Exanple 11: PCT/IN2005/000318
2,5-Di -0-(3-nitrophenyl carbonyl) - 3-undecyl -1, 4- benzoqu
i none Synthesis of Structure # 11;
2, 5-Z>w (3-ni trophenyl car bonyl oxy) - 3- undecyl - I, 4-
benzoqui none. To a stirred sol ution of
2, 5-di hydr oxy- 3-undecyl -1, 4- benzoqui none (1.0 gm 3.4

addetiod-8jtrol endoyl hTordset. B?ﬂﬁ‘ 3(2Rmte) a%@&@d@%cpé‘cfrfeq' RAfowed to

this, wasadded 3-nitro

, ol e)
aﬁéf@ré) {}rﬂ“a%fﬁﬁta‘flpa &vag ]?Ol@ftjlﬁﬁi fay. %hrfﬁéﬂé)ﬂm 0rgBuQ Bry@Gvamekiracted
wiht chhl%?oméhérﬁ"‘%sﬁeﬁ E\J@%t@l" ?ﬁl 0, GrR4 d(I\f:éth54 chlc\é@rated to crude

continued for organitc
whish wat pudfied b Sa)(i):c mlumorrétmmlegramqiécﬂowmcem ibheoeE) to a

rh concentrated to crude whi ch was
pu%urlgl(e é\/%gg%)og col utm chr omat ogr aphy (10 20% Et OAC

1 t r S .95 q, 479

HOPAR B B st GBS 3 b= 638, 117006 (. i6Epe's (31,7 =

8.01184)) 6.8 25, 9H)} 7.6 28,6 @n, B fbm/)sﬁ "118:48
o 8H§€ #I()OF 62 ES( 5512 s%9§(M=‘~+Hj Wp. 11124@ lé§4 C.
Exanpl e 12:
2,5-Di -0-(4-net hyl phenyl car bonyl ) - 3- undecyl-l 4- benzoq
ui none Synthesis of Structure # 12; 2, 5-

ExAmpledi2aeishpi- Olf(ﬁlfmétﬁﬁlph&E}Mézﬁbﬁiyl)—sPunﬁ@éﬁ-qyti-bénzﬂqumone
benzoqui none. To a stirred solution of
2, 5-di hydr oxy-3-undec¢y! -1, 4- benzoqui none (0.15 g, 0.5
nnDIe) i n di chllorope 0 mL) was added pyridi ne

T t rsCHyas added 4-tol uoyl

1.53 pi e) at 15- 20 0OC and

1@ttain 30 C and stirring was
continued for 3.5 h (TLC). The organic | ayer was
extracte@ wi t h di chl or onet hane, washed (water, brine),
dried (Na2SO4), concentrated to crude which was

Synfagsist i &d Byreaitep#c diZnd, Schis-thmedyirhphylcaieyR09) Eumkeyl-1,4-

bmﬁamhﬁﬁﬁnes) to pure nass (84 ng, 32@@ 1H NMR (300
MHz, CDCI3) d: 0.85 (m 3H), 1.0 - 1.8 (m 18H)5 2.44

To & BirBikolufod 8¢ §;°5Ld1hydroxy- -undecyl—l,4-benzoqu1none (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 (NazS0Qy), concentrated to crude which
was purified by SiO, column chromatography (10-20% EtOAc in hexanes) to pure mass
(84 mg, 32%).

'HNMR (300 MHz, CDCl;) 8: 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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IH, 7.25 - 8.25 (m 8H). TOF M5 ES: 553 (1006M + Na).
Mp. 94.8-96. 2C Exanple 13:

wQ 287010586 ( 3- met hyl phenyl car bonyl ) - 3- undecyl - | pdF/De0eEp0318
ui none Synthesis of Structure # 13;
2,5-t-(3-net hyl phenyl carbonyl or )-3-undecyl -1, 4-
benzoqui none. To a stirred solution of
2, 5-di hydr oxy- 3-undecyl -1, 4- benzoqui none (0.5 g, 1.7
nmol e) in dichloronethane (20 nL) was added pyridi ne

Examse 13:12,5-9i-©-@vlethyIphkaylchilonyhaswadbdpdi &b%ﬁ’iogﬁmone
chloride (0.654 gm 4.25 mole) at 15-20 0C an
stirred, allbwed t@®@ attain 30 OC and stirring was

[ ) 3&5 UTLZ)~—Yhe organic | ayer was
f et’hane, washed (water, brine),

g{ted to crude which was

i@l umm chimat ogr aphy (10-20% Et OAc

i Td’ pur mass (0.64 g, 71% . 1H NVR (300
MHz, ©DC 3) d: 0.85 (t, 3H, J =7.5Hz), 1.0 - 1.5 (m
18FD 2.3 - 2.5(m 8H, 6.75 (s, IH, 7.30 - 7.61 (m

Syithsis 700 Stréotd@ @M 1BH2 5 59'_(3 I\@tl%%phe%?ﬁa&&%@xy%-undecyl 1,4-
Na).. Mp. 80.4-81.7 C Exanp

benzoguippney. (2- n|tropheny|carbonyl) 3-undecyl - |, 4- benzoqu
i ngne Synthesis of Structure # 14;

Toz stimsdysplption of %éwrmf%mdﬁbﬂﬂyé-b&mmmw (015, 4-1.7 mmole) in

O o B A SRRl Bt B mple): Gogh. mesgadea

3-totnoyl e;)llqmie «10 65v gmpnres Imn@le)( 2015720 vand 8L aRYFEAioNBtain 30
this, was added 2-nitro

°C (agﬁ 51§;r|1ﬂ53 Hes rcplatgn{eg)fgr gnﬁl (8LE). rhes eeamic laver apasoestaaniad with
dichlbtonfietithne AlvhshaB A waler aEItu@:') N4y s\%a % %Blllcreﬁfrﬂgd ¥ 3rude which

cont nued for 3 ( The o l'ayer
wap Rtk &0S \szhdmtphr@memxanbﬁ él,O mrﬁ@Acmmra,ne)orou Meg mass

(0.6 4 gGofh Na2SO4) , concentrated to crude which was
purifiéd by Si O2 col urm chronmat ography (10-20% Et OAc

'H N@nﬁ@g%%gt@a%hg% N §I§H‘p 38, @‘6% 5%@ I 492% s (m,
8HY, m7518HH), 23e~(161 @HSHJ) 2.98. 910z, ﬁHPT(}F ME@S 533 (100, M* +
Na)%&)zg% 83'4)(3 TOF M5 ES: 615 (100, Mr + Na).

Example 14: 2,5-Di-O-(2-nitrophenylcarbonyl)-3-undecyl-1,4-benzoquinone
NO;
@) O =
O
0O

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

benzoquinone.
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0C Exanpl e 15:

2,5-D -0-(phenyl carbonyl) - 3-undecyl -1, 4- benzoqui none
weywhesie of Structure # 15; 2,5-2Z" PCT/IN2005/000318

- (phenyl car bonyl oxy) - 3- undecyl - I, 4- benzoqui none. To a

stirred sol ution of

2, 5-di hydr oxy- 3-undecyl -1, 4- benzoqui none (0.3 g, 1.02

nmol e) in dichloronethane (20 nL) was added pyridi ne

(0.3 n., 4.08 mole). To this, was added benzoyl
Toczhi;turadc@h(tibnilﬁ‘ 208 Niih?draRy- BHEH&‘)}/I ay.- b%ﬁzoqu%ngéﬁél , 3.4 mmole)

red, allowed to attain 30 C and stirrin
in 3&:@[%%@83% O3pL) vegpdd eﬁr@’rﬂt@a@ﬂcmﬂayé—“ﬁmole) To this, was

det bri
a o Zegﬁlt(oﬁ%n%& th?gﬂ EPS ggrﬂnole E 25; %\%I(w \e’%%%v\%lgred aﬁﬁ))wed to
attgip 30f |Ce@pcb§tlrsng)2vas: @bmtmuled: ﬁordﬁht(ﬁgﬁ}imm dré&n&ﬁ%rﬁb@“@dracted

RS RIS RN S 3l RRTE) (Dl o oo

whthS@aq purifzdd) by S1Gz7cdlﬁmn|dfi}on5at%gr4@xg (16~ 2@‘% E{'&?@ i NBeygang')lto a

- 8.2 . TOF M5 ES: 52
puL§ gnass ébé%;%’d% anpl e 16:
1 -Di - 0- (4-fl uorophenyl carbonyl ) - 3-undecyl -1, 4- benzoq
Hﬁﬂ\ﬁ%?‘éowﬁ%@@ 87 0-8¢ ftudkiub=6% Ha; 1.1— 1.6 (m, 18H), 2.6 (1, 2H, T =
8.03B; 6.9 (¢-1ihHupyQ c
ezgzoqgl nor)1e 'Fgéqgms{h rrz{g’%?{é?ﬁsf g%ygﬁ% %JrNa) Mp. 72.2-73.8
C2 5-di hydr oxy- 3-undecyl -1, 4- benzoqui none (1.0 gm 3.4
nnDIe) i n dichloronethane (20 nL) was added pyri di ne

(1.1 nm, 13.6 mole). To this, was added 4-fluoro
benzoyl chl oride (1.35 gm 8.5 mmol e) at 15-20 C and

r t 30 C t|rr|ng was
Exihplel 8812, 2D G ebAefno R dmasnd ot Binpanidae
extract ed wht h di I or onret hane vvashed (water, brine),
dried (Na2S4), conceptxated to crude which was
puri fied ' i omat ogr aphy (10-20% Et QAc in
.85 g, 46.49% . 1H NWR (400
3 , 3H J =6.7 Hz), 1.0 - 1.7 (m
10 = 7.3 Hz), 6.7 (s, IH), 7.1 - 7.2
8.2 (m 4H . M. 95.8-97.7 C

o

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 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 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 hexanes) to pure
mass (0.285 g, 56.8%).

"H NMR (400 MHz, CDCl;) 8: 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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Exanpl e 17:
2,5-D -0-(3-net hoxyphenyl car bonyl) - 3-undecyl -1, 4- benzo

waeimons46ynt hesi s of Structure # 17; PCT/IN2005/000318
2, 5-t-(3-net hoxyphenyl car bonyl ; g; ) - 3-undecyl -1, 4-
benzoqui none. To a stirred sol ution of
2, 5-di hydr oxy- 3-undecyl -1, 4- benzoqui none (1.0 g, 3.4
nmol e) in dichloronethane (20 nL) was added pyridi ne
(1.1 m, 13.6 nmole). To this, was

Eahasd 36055 09200£0000phe - i t
15 - 20m§2 and Jgf-l rreé} Ml@‘{ﬂbggyé%lgl?te 118* %Hg‘%lg%nea
stirring was ©onti nged for 3 h (TLO). The organi c

| ayer was extiact gd i chI or omet hane, washed

f), concentrated to crude
& col unm chr omat ogr aphy
I n ane) to pure nmass (1.32 g, 69%.
hiz, 3) d: 0.87 (t, 3H, J = 7.0 Hz),
1.1 - 107 (m 18H), 2.5 (t, 2H, J = 7.9 Hz), 3.9 (s,
6H), 6.8 (s, IH, 7.2 - 7.7 (m 8H. TOF M5 ES: 585
Smmem Ng Zszmlat)liehl\@ 71;16 12,686 (4-fludrs iRy Rarb8ayloxy)-3-undecyl-1,4-
met hoxyphe
berbzfﬁglg%()nyl) 3-undecyl -1, 4- benzoqui none Synt hesi s of
St ruct.ur

Tog g s eﬁmﬁwﬁ oy HhEgrcArpdin biprraauingecl.0 Bpa3.4 mmole)
in benmwém@ﬁe(zo IﬁL)awﬁé h&deadpﬁe il QP! 136 fma)olca Tg this, was

- di hydr oxy- 3- und ec%% benzoqui noné " (
adq‘ﬁq‘tfll ﬂl)lorp he@ﬁozmhbrldﬁék g, % 5 Gomdlp) atelS—20 demdm]urned,l Allewed to

attéuil- r?ét %Q%%ﬁ%%r %94 ﬁ(%nglp}-yg f" f’slll Q{%‘?ﬁ q‘ge grg?mﬂ I@)Ier Jyas extracted
with5digldo@nzetivins t wested, (V\&Jtdrobﬂﬁle)I dried ((8h303f) enddifhated to crude
Wi Cihl‘;‘vgsl gﬁﬁe\@iw g@ ed f h (TLC% ToheEor gani c
ayer r g&ﬁ’@ﬁé Praf®, Eifshighexane) to a
pureWais€ (0.8 304, i48e1)%5). dr| ed (I\Ia SO ) concentrated to crude
whi ch was purified by Si O colum chromat ography

1HNMR MHACDCN) b 8 S
Z‘m)mo Ve e ORI ikic l(?;3,H(1]7Jﬁ“t3 gH?—%]S&?}V“
73HZi 677 (smlHié’H) 72.(m, ¢ 821++ 83 (m, #HB Mz )95.80707 (G, 6H),
6.9 (s, IH), 0-72(m4H) 8.10 - 8.13 (m 4H).
TOF M5 ES: A

Example 17: 2,5-Di—0-(3-methoxyphenylcarbonyl)-3-undecyl-1,4-benz0quinone

OMe

i j’/@
O
e0
o
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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585 (100, M'Na). Mp. 99.2-100.5 C Exanple 19:

2,5-Di -0-(2-iodophenyl carbonyl) - 3-undecyl -1, 4- benzoqu
wmenwe/08pmé hesi s of Structure # 19; 2, 5- PCT/IN2005/000318

W ( 2-i odophenyl car bonyl oxy) - 3- undecyl - I, 4-

benzoqui none. To a stirred sol ution of

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

nmol e) in dichloronethane (20 nL) was added pyridi ne

(1.1 niL, 13.6 mvle). To this, was added 2- iodo

3- menhmweﬁidy%hmﬁdé 21.26 9m)5 Ml%ng) 3h &S u%eg "Wlowed to

tt§t| ?;J allowed to attain d stirri
Bgml Suy sterngwas eontigyed fme3 dr@aa). CTﬂea;tgdmN\B@'er was extracted

) A A N el o

ried

higly Was mﬂw tszu $0¢ oblunm qug@yo%MQ%@e% N?_lzJ]pure
RO L

RN S S MA AR S I
TS0iERSR GiRs (53R, 190 11 PRSEL TNPRY 86 AN o)

ration of fest sanples
hﬁﬂ?fggﬁée@ inlnm DMSO to obtain a 10 nﬁAstock
sol ution, and were vortexed to dissolution and stored
at 4C. The various concentration of working sanples
were prepared in 0.2 M phosphate buffer, pH8.0. This

sanpl e was used as test sanple for all further
EX%@E@;@ £ €-(dynethoxyphersdearhomy) 3 wadeqyb i fobemroqiirone
nmet hod descri bed by Wnkler and Stuckmann., 1979, with
nmodi fication. (WnklerQ U K_& St ucknmann, M d ycogen,

hyaluronate

gby Serratia
8 663 670 (1979)) Assay
S format. The substrate
I S asBay p-nitro phenol palmtate
(Sigm, St No- C%+2752) 4.5 ng of p-nitro pheno
pal mitate was dissolved in 200 nl of N, Ndi nmethyl
D- 4551) and vol ume nmade up

na t
Syn¥h%51§_0 §%S$Hgn§ 1&6\ 2 SN%zs—(4-methoxyphenylcarbonyloxy) -3-undecyl-1,4-

benzoqumone.

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
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% FtOAc in hexane) to pure
mass (1.37 g, 71.7%).

1

HNMR (400 MHz, CDCls) 5: 0.87 (t, 3H, J = 6.7 Hz), 1.1 — 1.7 (m, 18H), 2.5 (t,2H, J =
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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pH 8.0 phosphate buffer. Pancreatic Lipase (Sigm, Cat
No. L-3126) sanple was prepared by dissolving the
weewyoesiker 0.1 M phosphate buffer at a concent r BET/tN206¥000318
5 mg/mM. The reaction m xture consisted of 150 ni
substrate solution; 40 m phosphate buffer (pH 8.0,
0.2 M and 10 m |ipase solution. The reaction m xture
was i ncubated at 370C and optical density was neasured
at 405 run after incubation. Enzynme activity was
Examgde h9: a;is-lm-O-tﬁloﬁopm@icakwr@l)f@ﬁh@&?i -1,4%ehzddulone
Li pase activity: One enzyme unit of |pase |s def 1 ned
as that quantity releasijng | nmof free phenol fromthe
substrate (p- almtate) per min per m
under the sta

St yckmann, A9 S ena RK, CGupta R
Dayi dson W5 [ d characterization of a
speci i pase from Aspergillus terreus

s ﬁzhem (1998) 28, (243-249)). It
/ rd graph of p-nitro phenol
S 104- 8p Li pase inhibition assay: Enzyne
|nh| b| Hon assay was perforned in a dose dependent

S"{ﬁ Nlﬁcncetr:i\élon of the synthetic anal ogs

e Ssdfkeéi’ 00V distiieioderhepyiribomsilem)- érund@pyl 1,4-

be@@gadogtescri bed above except 40 nl of test sanple was
used i nstead of phosphate buffer in control. Optical

To@ﬂﬂeﬁ)éo%@n 'E?Q%Udlﬁ)ﬁirﬂy@ uﬂcfecgnp4 fbgﬁoﬂﬁﬂngrge[ o gmag 498 mole )

at C. 5mel I'bI'ti on: EnZyne
in 51‘cb]§meé]@aner{2 el )t wasradsted rpe’hdlne\(da lanLJ Vll3t6/nﬁmﬂe) To this, was

i.s of ch
dRERAD Befo Rt (0P SR miie) B 192D Big shipaheadewed to
attifi 36t Clmdwtlemgﬁ\ﬂza& cd%ﬁﬁuémfopaﬂp(”ﬁﬁbl The | bﬁg%ﬁﬁ layer was extracted
tb”%f}g'“o n@g&(z Det er m_nati on of
PLOT we a5 BEne).sirech @S Oah aﬂoggqmgted/eﬁoecrude
whithSsa p‘tﬁﬁiddnbylﬂiOz%Qnﬁ th%maﬁi &f(l (J§90 A4Sk PR 6AF: % | }éexane 4o 2

sol ution. The sanples were vort n
Pur§t‘¥?|5%@ &t2.40%). The various concentration of working
g les were prepared in O 2 M phosphate buffer, pH

MR (9 MHzaeBCl) W8T stH.ds= 6.8 $1z),sladvpll & (fror 8H), I25(t 2H,J =

7.6 618 s, ABEAYS — 8.2 (m, 8H). TOF MS ES: 777 (100, M" + Na). Mp. 64.2-67.6

o

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: Enzyme inhibition assay was
perfornmed in a dose dependent nmanner . The
we@orcenisi@t i on of the synthetic anal ogs checkePlCT#Y2005/000318
6.25 nmv 200mMM The assay was simlar to assay
descri bed above except 40 m of test sanple was used
i nstead of phosphate buffer in control. Optical
density was neasured at 0 hr and foll ow ng incubation
at 37 0C. The enzyne activity was neasured in terns of

Llpﬁﬂeeﬁtﬁ?}t i bipae lasﬂay W?wpexgom&ﬁeﬁya%ethbd Ydesdamed leWWVElkler and
a i.ne t hat__quantity rel easing

Silledagfl 1505 3 fbaior 1D e & o sodkms, pierdycosen,

hyphnkcmateahﬁﬂ sethdother pd@saé@ﬁﬁ&es%r@d’ﬂﬁ%ﬂatﬁ:% %ﬁé’fo‘fﬁgﬁér} 6fexohpase

b %IS derived fraom standard _/p -nitro eno
YOSgHe mareaseass- bdtasteripl. Ilﬁ&-l M19Himyrm| d@sign@h using a
9 n hi bi tion, Si
6}[\?&;1 ﬁi@?ﬁ gﬁg ‘%aghgqlls‘%r@l{ er na 3% g’ﬁ%\? "R #h I’Ioggal%ll@?d&gma
Ca Noe m gﬁ:zan 4.5 mg@fcpfm‘eaphemm ahlagae wasdisdlvediahedl ul of N, N-
f

r.om.dose -d graph (6.25 mvi 200
o T8 R4 TSR e 0.1
pH rsm r;»hmpmreorsuffar PRERrNEs NPASU(S @Scéro%@' - Sg%)%%ﬁ‘{ple was
|

h%i nts (above & bel ow 50%’i nhi bition

pr??ﬁTe e lsg%ggg\}g}é%e%mev@oo i%hhqsplifﬁé%ubUff@gate& somentrdilea of 5
T

mg/ﬁl Uﬁe%éét%ﬁ%ixﬁn@%ﬁ&‘i‘s’c&f‘of N éﬁtst%?rr I{uﬁp% éﬁﬁéf p%qsphate

conmpounds o Structure

| C50_of
bubfarm@Heh04 &2 Mpandel O witlifase scdtntlcErxﬁh'plr&cﬁé’n mixthiebidsi igsubafed at
5753 B ARSARA g UELDIO LSS Epee BlO L

prescntedmehd foph@f atapatinblomitstudy. The rats were divi ded
into two groups of 6 rats each and | OOM of bl ood was

drawn fromorbital sinus for estimation of plasm
lipid profile at O hour. 1 m of fat rich liquid diet

Lipagesa@igity nOsé enstheRAit Gelipa08 & HofnedY¥s %Y?ggrﬁi aefl?asmfoldlm of

itio Ilg experimental group was gl
8o

frewggﬁol ﬁblz,;g’ﬁ‘@ (Pznigo d}h.emr pAfnitate) per min per ml under the
startabN SRS borlditdh ¥ tyres g{Kl
o Pl Ca AR GGl T Suli K61 YR8 Guns
D@E@p%aVSsaﬁgrmetmn'eamﬁ chtehnt@bzertzon 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 following

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 du.
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100 m of blood was drawn at 1 hour post-feeding for
estimation of total triglycerides. Results are shown
WO poof7oldsesi ng tabl e. Experinmental group had PCT/IN2005./000318
significantly |l ower |evel of triglycerides. Table 3 :
Triglyceride levels TRIGLYCERI 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 5 79 90 6 129 200 GROUP - 2
experinmental : Structures #2 - #19) 7 64 70.6 74 66.5
Tapleil: Biffect ob6udyiounds d0Gr&ctures 17619 bnlntfeafd %nghﬁibiﬁon.
23 _Inhibition of cellular uptake of Lipids use

cyophege cel | Iine (J77SAIARIBEE oD &l GhHibIGIWRl]
cul ture plates (1 x ..105V9%dad;@fpef pol LobRupL) PeCa
1 LI VTV C oo =TT

M (eSS YUy By concarsgg -

i #l G4 0_each | 67.87
Structure # 97.91 99.16
Structure #3 99.16 99.54
Structure #4 99.96 99.62
Structure #5 100.00 100.00
Structure #6 100.00 100.00
Structure #7 100.00 100.00
Structure #8 100.00 100.00
Structure #9 100.00 98.40
Structure #10 87.02 87.49
Structure #11 97.95 97.38
Structure #12 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 29.18

Example 21: Determination of ICs,

Preparation of test samples: Synthetic analogues were dissolved in 1ml 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
maﬁner .The concentration of the synthetic analogs checked were 6.25 uM-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

(0.
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well. In each plate one of the conpounds (Structure

#1- #19) (10 M) was added to wells in triplicate,
wokioze1B4evel | s were mai ntai ned as control . EXpRCT/Me005/000318

was term nated after 48 hours. Cells were stained with

oil Red and counterstained with hematoxylin and

observed under m croscope. As conpared to control,

treatment with Structure #2 - #19 significantly

i nhi bited uptake of LDL by macrophages. AUpublicati ons

Lipagachcfi6itye [Mneaddyh € ahit 0N ﬁp&sbt Bietifed B $hat F@L@&htftj/ ?fﬂédsﬁi@ Inm of
are herein incorporated reference as 1 f each

freq phenol femm hepubstiatear o @PET%P@H{MEBFHW pertmlomdgiestendard assay
f

ISR UL B,

Peﬂlcﬁ?ﬁﬂﬁbﬁﬁnhéﬁgﬂg Hln%ﬁ?o {%gﬂekﬁteﬁ‘?ﬁ“awdt@gf‘ f °sflmp1y

ustration exanrp purposes o
on the tesisefzheingegn intérnatidne] et Eadi | y appar ent to those of
ordinary skill in the art in light of the teachings of
ICs$ balsulativre A€o0t ¢dohtanslegicaivas cileulgies neandaliyp bfn dat idependent

e t to wthout departing fromthe spirjt.,
ey PSR $HE oF b iaelooes 2 e CoReeC o where ahe P4 inbibition
of BH¥P OMH3dmedsufedr AUb@s (i) tworigdredthidRlt R Bhott - L3ehw 50%

| nde endently selected fromthe group consisting of
8 va@&@ 1G30 wek derived; fragp linaaroggiession. Ghe gaBie derived is
3 al kynyl, . C4-C6 cycl oal kyl, C4-C6
basgd&f%g eny‘? Bl &4 koxyal kyl . Cl-C5
aI kyl cycl oal kyl, Cl1-Cs al kyl cycl oal kenyl, G -C 3
Takde Ry I€mi afe ,colttpotﬁidSBOfa%tqutm‘mél - StxOcGire @10 fat lpphorediX lipase
inhibjt@n.C 6 al kyl, heterocycl oal kyl, aryl, alkylaryl,
C(Qaryl and OC(O)arVI : wherei n each of the foregoing

groups nmay optionally (IMpo 6 substituents
i ndependent |y sel ect gd fron1hydrogen hal o, nitro,
S@MJI, CYano, T socyano, 1o, g -6 afkyl, cycloal kyl,
aryl, alkoxy, and ar)ony groups and [further wherein
S’d?uc‘%rlﬁfer%2dlﬁ not— melT Q)él 25 m:rnu;\y ethyl , e.t hoxy,
Sﬂf'%ﬁ& - u—nydruxinJ% ppﬁdruu_thereof, derivatives
tHered eoretrie—ot—optical+sonmers-it hereof, a
SELCEREEp R 7.8
structure #5 10.98
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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t hereof, and pharnaceutically acceptabl e esters,

et hers, carbanmates, oxines of said conpound, said
w@e@doug4se sai d i sonmers or said pol ynorphs, al | PEDINAOF®0318

and hydrates thereof and all salts thereof. 2. A

conmpound of forrmula (I1) : wherein R and R2 are each

i ndependently selected fromthe group consisting of

C3-C 3 alkyl, G -C20 hal oal kyl, C2-C 3 al kenyl,

C2-CG 3 al kynyl, C -C6 cycloal kyl, C4-C6 cycl oal kenyl ,
Exﬁ"lﬁgmsllﬁxlllkiﬁ&‘f@ftlﬂld abiorphom! Kyl CyCI oal kyl, G-C

yl cycl oal kenyl ;” G -G 3 al kylam ne, G - C| 3

Ovéifli)ghﬁﬁbﬁ}% 4-466R-61d-rkal6 W’ils‘déis/ Fath@ieRst® etk 0BI0KY00, grahy)l were used
; wherein each of the faregoin

y| ar and t&yo)f ; g
KWP h? r%%&iereldw@e@ infp hwe i2Fqyes PE 6 rats each and
10dg?ng§ IBI%BE &I ! o BB @rgltglrsﬁms%fjés@%ﬂo Rk RsmB b roﬁle at 0

no, cyano, |socyano, cycloal kyl,
howar I ml adﬂ<faXyr,1cha hicuiglr ;Heb wyasgaChnupster@m d’Q‘ lﬁpa‘rh@lallybh by edamages.

. and R2 a t et eth dp odr:u
AdqiaRls SsBreoll Eolk e ot L fel BB capfriandsio
aroYISRIRIeSyIt NEbegbquitomOdevaliahStriteired# | - #19) dissolved in 500 pl of

pharmaceutical |y acceptable esters, ethers,
vehicle; lsamiel @EoupaRsaied samne yalume b ¥plielid, sai d prodr ug,
said i soners or said polynorphs, all solvates

an
10hyhphbleed tsedewmm ain hawm p@&lfﬁteémtgrfe? ggimatign offetal ‘frlglycerldes
4d digniRBRES 1 SWdRilevel of
Re g R o B e e R R i T RS el
trig@mmsdestl ng of hydrogen, G -G 3 alkyl, C| C20
hal oal kyl, C2-C 3 al kenyl, C2-Cn al kynyl, C4-C
| gal kyl .. - cycl oal kenyl, C -G 3 al koxyal kyl
Ta@é% %a'§¥3éfﬂ f %86& G- 3 arylanine, G-C
U‘Fr\ylbybl oat r\yI, €—=¢5 atk U)
(%o@@l het er ocycl oal|K \ﬁiﬂj ar ﬁp&‘n‘giék I ?Hé(dLg}}d
ar\ll . \Ahar a| n—ed of ”C | OF CQUI A ret Cl P
opt| onal { y bear 1 tc‘%)U\s%b & tuent s migégﬁde £l y
selected fromhydrogen—halo,—nitro; you
i socyano, thio, G - C al kyl, cycloal kyl, aryl, al koxy,

WParylloWOQFé‘%é a pr odr ug thereof, derivatives
t hereof, geonetric or

C)

LANO
(=9}

1 77 79.5 127 135.1
2 72 160
3 54 171
4 66 63
5 79 90
6 129 200

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

7 64 70.6 74 66.5
8 42 48
9 66 91
10 106 67
11 76 : 50
12 70 69
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optical isoners thereof, a polynorph thereof, and
phar maceutically acceptable esters, ethers,
w@arbansses, oxi mes of said conpound, said proRCT/EY2005/000318
said isoners or said polynorphs, all solvates and
hydrates thereof and all salts thereof.4. A conpound
of formula (11), according to claiml1, wherein R and
R2 i ndependently of one another are selected fromthe
group consisting of C(Oaryl, C(O alkylaryl,
Ex4zhple 23] Bkibition 6f Ml wiNd of FApHisC( O) al koxyaryl ; a
prodrug thereof, geonetric or optical isoners thereof,
MogsePahotoFHapé célhEfie@i 7441 ) weelplates Gnall kythuratpbsest (b er Eofeells

and all_salts thereof. 5. A conpound of formula (Ll
perapelBrigi Rulbeesory Miniopm fisendal e &@l\@nﬁg&éﬂlﬂé Ay %/ Fetal
boﬁﬁee%e?lﬁh.e%(?a gf{)fodﬁi&i% P HEhs P o Brlokee ?LfDL) was added to each

yp a I b

net eny rbonyl, ethyl phenyl carbonyl,
welpr Gppaqhhplatel aerdfchy companngs Ghierejure é‘dbﬁ@l (10 pM) was added to
hl ar.ophenyl, car,honyl vyl 0 . :
ol RERTE MU v ABRRAR P oeciment s emincd
aftenidg HopReQyllcacieamited wigh bid Rephadybwaerkiaimpd withrhdmatoxylin and

et hoxyphenyl car bonyl ; a prodrug thereof, ge tric
obsgryefl dBfier BIGHSFAPe; He eapRpared tﬁoqog\%lp Feipct} B Stypipre 7 - #19
sigRAbARL ShiGRd [prkeak epLityansedpraps. al | sal ts thereof.

6. A Conpound of formula (11), according to claim1,

All Bﬁ&ki&&@%@%@lﬁ%@&ﬁ%@m HispecifliRhaihdéia MdoRfdrated

roup consi met hyphenyl car bonyl , )
by Bferendeygs it eachdadividngll publication toy phtent/inplicdiaywere specifically and

e AT B 3 Dl ooy carbon!
-b heynyl.cabo. -b heynyl Wil . .
A N T

anBedafpePfoe Eufp@adsb%ydmy 4f inodapihaing| & avihdeytadily apparent to those
2-f | uor ophenyl car bon 3-fl uoropheny] carpo

| h nyl , .
of adinagoy FeHigl Aty pf thy t?ﬁchmgi, Ak ’élé{?rﬁlé’ﬁ)%%t certain changes
ancgr:rlrgr!éi:ﬁ%é)cmg Qﬂdﬁgrg&g)ﬁhereﬁ)‘\pﬂtﬁc{u@ BERR LRER WY dpirit or scope of the

oxyphe rbonyl, 3-methoxyphenyl carbonyl, or
appéndest ddmpgphenyl carbonyl; a prodrug thereof, geonetric
or optical isomers thereof, a pol ynorph
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thereof, all solvates and hydrates thereof and al
salts thereof. 7. A conpound selected fromthe group

weonsiostsikeg of : a. 2, 5- PCT/IN2005/000318
y- (3-fl uorophenyl car bonyl oxy) - 3- undecyl -1, 4- benzoqui no
ne; b. 2,5-

W (4-tertiarybutyl phenyl car bonyl oxy) - 3-undecyl - 1, 4- ben
zoqui none; iii) 2,5-
l'y-(2-fluorophenyl carbonyl ox>") - 3- undecy! -

Weclgiahizoqui none; iv) 2, 5-

2.

/s-(2- bronnphenylcarbonyIXJ/) 3-undecyl - 1, 4- benzoqui no

- ne;Agympowid afFpgaa Brophenyl car bonyl ox

) - 3- undecyﬂ-l 4- benzoqui none; vi) 2, 5-
W ( 3- chlorophenylcarbonyl q

y) - 3-undegyl - | 4Qbenzqu|none vii) 2,5-Z>/
y-(2-ch| enylcarbonylox> ) - 3-undecyl -
1,4-benAoqu o Vii) 2,5-

w (4 R 1garbonyloxy) 3-undecyl -1, 4- benzoqui no
ne; 1%) 2, 5 W- (4- br onophenyl carbonyl q r
) 3 undec§?-| 4- benzoqui none; Xx) 2, 5-
-(3- n|trophenylcarbonyloxy)-s-undecyl-
: 4 éaeon Bi mod &, axd yach ibdependently selected from the group consisting of

g_ Y h %ﬂgﬁg% E%y n h gﬁ]cﬂ( %ia; 23 llc())aﬁ/})l ! 8-8 3 daﬁﬁé’rlyi Co-Cy3 alkynyl C4-Cs
/5" c{dodieithgl-pk lcwwélmiyb aytQ &naoxfaaudﬁ de pmk u k.yfby&@ilkﬂq @,-Cs

i nong; Xxi)2,5- z (2- n|trophen car bon
m - all%w@e@lker}mcbgmsz alilamene: Cxtw) arzagune "C0)Ci-Cs alkyl, O-

/5 0 n

) SO G AR AR, MR Tt} G RORRE T 6Oy
1 4-V\ther¢zroqa,qhn@ﬁ1&;e ﬁovqg))lng groups may optlonally bear 1 to 6 substituents
1) 41%53?%1&]&@‘3%%6“&/%(@??) faorggﬁ) %ll O)g(t}o air}ilrrl]od echno_ isocyano, thio,
W (4 mtdnl@x,y@bmudyx;ar;boamd@( ¥id Srylofsieeatips| and-f0aRerOslerdin R,

one; XVlII

(2 @%Beﬁﬁgeﬁ% Rl AR Yl §ESXY Rhenyl. srch bysloh Griodrug

a pf&gé'olfgdérhﬁﬁ@égftherggp @%rﬁétﬁc% ?ﬁ&dl G&mdr$ Q{E?é'o? a polymorph
t her eof mgo ynor ph f her eof , sol vat es and
&

hydthﬂf@ﬁ pharfaggwically a@&pmblemmrfe@ﬂhera cagbamates, oximes of

pharﬂ?%&ﬁ) s§>18 :Hg&ﬁﬁ'hgé, t gaﬁd (fsorrTrP élgtj % ﬁolgl%n%% o soﬁxfates and

geoﬁpdraﬂestmreoﬁpmdaihstaltsﬂ@mlfs ther eof , a pol ynor ph
thereof, pharmaceutically acceptable esters, ethers,

car acr{)% %%hd o formgla?fl) said

wherein R; and R, are each independently selected from the group consisting of
C3-Cy3 alkyl, C1-Cyo haloalkyl, C,-C;3 alkenyl, C,-C;3 alkynyl, C4-Cs cycloalkyl,
Cs-Cs cycloalkenyl, C;-Cy3 alkoxyalkyl, C;-Cs alkylcycloalkyl, C;-Cs
alkylcycloalkenyl, C;-C;3 alkylamine, C;-Ci3 arylamine, C(O)C;-Cs alkyl,
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conmpound, said prodrugs, said isonmers or said

pol ynor phs, and sol vates hydrates and salts thereof;
war@7al@har maceuti cal ly acceptabl e i nert adj uvBeI/IN2005/000318

di luent or carrier. 9. A pharnaceutical conposition

conprising a conmpound of formula (lI), according to

claiml 5 a prodrug thereof, geonetric or optica

i soners thereof, a polynorph thereof, pharnaceutically

acceptabl e esters, ethers, carbamtes, oxinmes of said

ConﬁleilﬂrWyclezdkyd prybdalicgiscyl, saiddC'(CS)aryd:r S/hereins edctl of the foregoing

pol ynor | vat e ra Its t her eof ;
and O(upFerg@/t OBfna ﬁ?ﬂo]?eﬂ §n£fr% H%‘F Eltlfl Jden l‘tsiefFét'Ed from
ageRydroddh, hé?locﬁﬂﬂboémlﬂooﬁyeﬂcn@rlsééy'aﬁb Qmoh@i-CGQ £ c%loalkyl aryl,
COSFTEtI C prepar ation conpri Si ng a conpound f or nul
(1) alkgsy gndiapdorosterns And furkenwhereingR t #ndr Rogre not methyl ethyl,

e e

car benmfes, pokinmesh dfiersd] end phproapeiticalli deopptablieuggters, ethers,
sai d h ners_or sakd gflﬁnor s, and golvate ﬁdrates i
and® ?IP% Y nTPEEY Ot a3 SRTPRE S @] BRPARHE  gfidy shmersy or said
car pblgmorpht, alpson)mrsrﬁa@a rbiethefRPRRBAIL BB tHRQIFRr | Sing a
conmpound of formula (I1), according to claim1l, a
prodrug thereof, geonetric or optical isoners thereof,

3. a pahysmhpluniEchih | hatiag maeu @cal | y accept abl e
esters, ethers, carbamates, oxines of said conpound,
sai d prodrugs, .aid I somers or said pol ynor phs, and
sol vates hydratjes and lsalts thereof; ‘and a
pharrraceuticaliE acCBptaRhe inert adjuvant, diluent or

carrier. 12. ar maceuti cal conposition conprising a

), according to claiml1, a

produg thereo GO hric or optical isoners thereof,

a pon rph t hereof, armaceutically acceptabl e

esters, et hers,” carbamtes, oxines of said conpound,

sai d prodrugs said isoners or said polynorphs, and

sol e

adc Pt SAERE Sr 2Bl Wiepndeli EbctecEbinthe LSR5 cofdifing of
hydrogen, C1 Ci3 alkyl, C1-Cyo haloalkyl, C5-Cy3 alkenyl, C,-C13 alkynyl, C4-Cs

cycloalkyl, Cs-Cs cycloalkenyl, C;-C;3 alkoxyalkyl, C;~Ci3 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;-C¢ alkyl, cycloalkyl, aryl,
alkoxy, and aryloxy groups; a prodrug thereof, derivatives thereof, geometric or
optical isomers thereof, a polymorph thereof, and pharmaceutically acceptable
esters, ethers, carbamates, oximes of said compound, said prodrug, said isomers

or said polymorphs, all solvates and hydrates thereof and all salts thereof.
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13. A conposition for skin or hair care or cosnetic
preparation conprising a conpound of fornmula (I1),
wa@e@ondisng to claiml1l, a prodrug thereof, geoneCT/IN206F000318
optical isomers thereof, a polynorph thereof,
pharmaceutically acceptable esters, ethers,
carbamat es, oxines of said conpound, said prodrugs,
said i soners or saidpol ynorphs, and sol vates hydrates
and salts thereof; and an inert adjuvant, diluent or
4.car 4 esomppand pofp enmmie €1, ecordigrposéltinonl, cohpreins Ragamd R,

ST RBL S BB BB IR Ebind r ciopm
25" (@ dlslaybpoeoimanbo tyOyitiodyl ndec i ©)alitnd@IE 08 UpRdrg
" ?Zhe'tr%?'fi pepAic o1 pRiisa) isomersdhyreiyg) DPelvmendtpereof, Allotvates

Zoquhd ﬁ?@rh’re& eredf 2ad all salts thereof. :
z5- (2-fl uorophenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui n

one; Vv) 2,5-t-(2-bronophenyl carbonyl xy) -3 )

5. un@e(ﬁpmpppqd b Fsauian ¢He; acgoydig 80 claim 1, wherein R, and R

) - 3- -1, 4-benzoqui.n
v CrRegeae e AR Bl ook o RSRAASH)ER Moy,
) - 3ethythheyilcdrbehyhenz oqulbmpy‘lphenb/]chﬂ)ogyl& I5 butylphenylcarbonyl,
2: chl h I bonyl -3 - ecyl- .
1 4 SRR 2B BRtpheny | iedebinrasont
") - &udf@@ﬁ&ﬁﬂcakboﬁybenﬁﬁﬁb?hﬁﬁfﬁﬁiboﬁl, 2, ﬁrethox%rphgnylcarbonyl, and
y e

4-bro henyl car bony[ oxv) - 3- undecyl - | enzoqui'non
\g;- (fﬂlPXYZ? gylg\;a.r Ly flmgh?e@af, tggww%ig yor optical isom?:rs thereof, a

- 13- ' ekl <
3/\/— ( E?llrgr]glt%ﬁ%/ﬂl tBhrgg't;,/ F@ g%lg%ﬁéy {Hg)r(}{;rfir_agé_s G%Géé"géf“? all salts thereof,

1, 4- benzoqui none; Xxiii) ) _ _

6. 2, 5 Aswmeuned ohfprphlell), @egonding tooolaiin B whetkit R and B> benzo
qui s 2 isti -
o TR FondEh oo el v 5 s of - methyphearbonyl,
1, 43 besingdenylcmeonyk Wy methyphenylcarbonyl, 4-ter-butylphenylcarbonyl,

i Z:Z%gi%%%%ﬂ%lg% &%i,\nﬁ‘y-%ﬁ%éﬁ%yﬂgr gr%%,l éi-chlorophenylcarbonyl,

- (42ftraassHRbeN%beATID Orbtb:a¥dhey By sHBERAY U-trorto RRPAAGHELAAN

g: 5§éé%2phf@l%bmk95ﬁ@pﬁp@é¢w1, éxisdorhenylendieanyl, -

1, 42%m%ﬁ&?§6nﬂ, 3-fluorophenylcarbonyl, 4-fluorophenylcarbonyl,
2-nitrophenylcarbonyl, 3-nitrophenylcarbonyl, 4-nitrophenylcarbonyl,
2-methoxyphenylcarbonyl, 3-methoxyphenylcarbonyl, or 4-methoxyphenyl
carbonyl; a prodrug thereof, geometric or optical isomers thereof, a polymorph

thereof, all solvates and hydrates thereof and all salts thereof.
7. A compound selected from the group consisting of:

a. 2,5-bis-(3-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
b. 2,5-bis-(4-tertiarybutylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
iif) 2,5-bis-(2-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
iv) 2,5-bis-(2-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
V) 2,5-bis-(3-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
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XViii)

2, 5- 6w (4- net hoxyphenyl car bonyl oxy) - 3-undecyl - |, 4- benz
woouw7noses xi x) 2,5-6 w (2-iodophenyl car bonyl oRCT/IN2005/000318

) - 3-undecyl - 1, 4- benzoqui none; a prodrug thereof,

geonetric or optical isonmers thereof, a pol ynorph

thereof, all solvates and hydrates thereof and al

salts thereof;. and a pharmaceutically acceptabl e

inert adjuvant, diluent or carrier. 15. A

phawﬁ@cﬁykl(g%hloﬁﬁjﬁﬁﬁyl&ﬂ@yﬁ)x})%%b@ﬂ E&begiogtinbiegm t he

group_consi sting

2, 5B %?d’l‘ Sgydéarem&?%tbemé@a’iéq@riwhé 4-hepzoquinone;

52 gvg A{ 4U&-g&g@ﬁe§% é;%fBF)] a0 -Igizi}n)decyl 1,4-benzoquinone;

2 51@@5( Bist(bibtimmopronglserisiatogcdubimy} bi-behze@uinnecy | -
4- i :
e DB Shnilt ooy s oA AR penzo

qUI stgmes -b#)(4-methylphenylcarbonyloxy)- 3-undecyl 1,4-benzoquinone;
[ 5" - (2-bronop hen | carbon on undecy -1, 4-benz
oqup{ﬁb%é bzq7(3)-methylphen carbonylo -un ecyl 1 4-benzoqu1none

R O e

C y) xB9 @rﬁdbc-ﬁbhenﬂcwrbma}aﬂmdm ]-1+ten¥oquinone;

2, 5- z hk or o |
, 4&%%%%@ @% a9 e% ¥§B % %5 %%Cgf%’pheﬂfﬁqg%pgdnyl ox
) - 3xuf)deschib-(3-ndtthangeaycardoglons)-3-undecyl-1,4-benzoquinone;
2,5-6/s- ég brorm hen Icarbonyl ox>')-3 -undecyl -
1, 4 XBé (ﬂ-(ﬁﬁﬂg oxypheny| lagrhengloxy)-3-tmdecyl- 14-benzoqu1none
(3x9h$Q%QQ?@Xhﬁ@ﬁﬁQ@M&%ﬁMﬂa@w@ﬂﬁﬁ&%hiudﬁmgﬁﬁéﬂﬂEJnone
hyl pheny car bonyl o
S ) a@rcp,d‘m@&ytreoi, gﬁomemdqmph@ﬁi @somefry thprepf, B golymorph thereof, all
§%1 %%%d Hﬂ s%ﬁ(‘%r\e/(;%%h L bard-HAEGEY! -
2,5 6w ( 2- ni tr ophenyl car bonyl oxy) - 3-undecyl - I, 4- benzoq
8. ui néanpharmedeutcB cbmpeditidre corhmrairgonydropopnd 3f femubdecf), -according
1,4-b nzo ui no
5 ISR ok SEwe teteof sRpmeti or apildgers harep daggmersh
nonﬁleré()‘fl bharBa&eutivdily3acveithilX el an ¢iheal b@ﬂbyﬂnates oximes of said
>') - 3- undecyl -1, 4-benzoqui none; Xxviil)

w ( SOMBYHEx 57 EWF‘{gésr Bishiyrmsy pr s ﬁahfwmhf mdbS@h%ra dydrates
one unisxils ’alelgéof Zax%le %hé%@&ﬂﬁ@ﬂ}l GPAPY! @Ert adjuvant, diluent or

) - 3-undecyl - oqul none;
carrier.
9. A pharmaceutical compositi'on comprising a compound of formula (I), according

to claim 1, 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 at least one additional pharmaceutically active agent.

10. A composition for skin or hair care or cosmetic preparation comprising a
compound of formula (I), according to claim 1, a prodrug thereof, geometric or

optical isomers thereof, a polymorph thereof, pharmaceutically acceptable esters,
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a prodrug thereof, geonetric or optical isoners

t hereof, a pol ynorph thereof, all solvates and
whyaratisge t her eof and all salts thereof; and apCT/@@905/000318

one additional pharmaceutically active agent. 16. A

conposition for skin or hair care or cosnetic

preparation conprising a conpound conprising a

conpound selected fromthe group consisting of: i)

2 - Di hydr oxy- 3-undecyl - p- benzoqui none ii) 2, 5-

e(ctﬁ:rs‘ Icamammbg roxiradr dfeai| oxppurt, yaideeydruds, @db &omeWr said

none %%1%%» and, slvayrsdmergas aad salmyhesel §nden iRerd agipvant, gliluent

ben49q&hggne iv) 2,5-
m#(z fluorophenylcarbonyloxy) 3-undecyl - 1, 4- benzoqui no

1 12 5-/’@9&16@2&@&16% SPERYAIEcY ssmRyisire)a euuneyed of frmulag@n Asgerding
' nong ’claYﬂl)l 2 epLi‘ (ilru%t ereof, %e)c()%e'fréc or optical i 1scimeLfS thereof, a Polgrﬁlorph

W ( 3- bronoph onyl undecy!l benzdoqui n
e; \/tharyeoﬁ pEarmaceutlcaHy acceptable esters ethers carbamates oximes of said

W ( 3. chl ordg p}‘lodC %gfsbgarl] ;S m@s ot said f}XIll _rllnhs4ar?c{3 so%vages hygrates

W ( Zmé )magf gwﬂ@fy bR b payhR%caly WoEkpEble heft- WQRAAG Wiloent or
ne, i X -

m#(4m€ﬁ¥orophenylcarbonyloxy)-s-undecyl-l,4-benzoquino
ne; x) 2,5-

yz_ ( 4At}5}ﬁﬂﬁa%§t'iﬁél ERhRRMNOhREMbridny BUSEYbud. oF TRHENELAY] 288k ding
vv’- (1:9 cﬁmm bp Bangdrog tservfl gRyRtrB- arrpiest isdmers Brereofpupelpmorph
fe))f gphgrrﬁg&e&tlcaﬂ?tﬁsy&gﬁgéq)éjst&%r {ﬁn%l )éax)oal;f?iatgp do%ﬁ%gs of said

1 4-"benZaoqui none;
( Seamgiouyd, paghyrlodimeiy saidl ieomers or said polymorphs, and solvates hydrates

" ?@ﬁ%ﬁ? Yisiea e sk e aasiions Hhermethtically. 5ve 80 no
ne; xv) 2, 5-

13w ( ?hﬁn&drﬁ;ﬂj’sbfbﬂyfo@ %Rin) o8 heit ey bor LodnBRNERAEMBMENCOmprising a
XVi

W (mnoefa&i Sb e dPp 85RPrERg jo slaimm ded prodrug thsesessisamaic or
ne, oﬁﬁéhﬂ Dsm%eé thér)@ofge ﬁ zﬂg%‘[ﬁ?ﬁ Y gy ﬁ?&%’lﬁ%ﬁﬁ&)ﬂy acceptable esters,

) - 3-undecyl - dui none; XVi _ o
2 5ether§,4¢a:rbamm<s/ Fﬁxgngsl c’érsaidrgdmmunc} - idypeisieygs, said isomers or
on
sai?c%gé%ﬂ) yf 813(} B%lﬁy c?ra%‘ H% éaltsI thereof; and an inert adjuvant,

1 4mh&nz@ﬂmnhmne

14. A pharmaceutical composition comprising a compound selected from the group
consisting of:
1) 2,5-Dihydroxy-3-undecyl-p-benzoquinone
ii)  2,5-bis-(3-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
iii)  2,5-bis-(4-tertiarybutylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
iv) 2,5-bis-(2-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
v)  2,5-bis-(2-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
vi) 2,5-bis-(3-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
vii) = 2,5-bis-(3-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
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a prodrug thereof, geonetric or optical isoners

t hereof, a pol ynorph thereof, all solvates and
whyaratisge t her eof and all salts thereof; and aPCT/me005/000318

adjuvant, diluent or carrierl7. A nethod for

treatnment, anelioration or prevention of a disease or

condition nediated by a |lipase gene famly enzyne

conprising admnistering to the mammal a

therapeutically effective amount of a conpound of

f or nulia QLS)—bzs@cblmtiphgnyﬂmbﬁnalony)E usdebfl Gé-barzofjuinone;

hi b du t hel
to | P2sEtigaieh Pipbr el ot el prgpdtone; © |0
anel kp 1235-Ez§-(ﬂbrd%ﬁ®%@x%ﬂ§arl§&h9lo§ijz}3?a§@cﬂt1 £-08iHokhiABne; 18.
The nmethod of claim 1 wherein the treatnent,

amél KD ﬂai-bzéﬁ&mtrogph@w&@fboaﬁlom) urglesyalsEbengagiinenss
ol 9 n{ ek BRI Y 1 ABRSL Bl RlhodiRdne:

fl ui diii)c&ls- blzlsdii-,mwlmbltenﬁsaxboﬂm»@) 3-undecgl-trheatoquitne;
The ne re e dj se. i s sel ected
SRR R R
obesity, hﬁ@z&l(p%nﬁl@éﬂbamylwp%fﬁﬁéﬂ mecse@k&mr@me
hypertri pancreatitis, ycem a,

ceriden a
at heKbc &eﬁx%% ﬂuﬁ@phwqatbogylﬁwr)&wsde%ddpgbwa%mr@r

di se , | %E&ﬁ]f’ﬁ
cl ai %%?Sézoﬁp&gl gﬁ%@ﬁ glent 12}?5)% g\%@ﬁ%ﬁ OE 43% ce {nar
or tiksighe, ijézuﬂ@meﬂmﬂd:nﬂyalbomlwarm@ldeqyaﬂ Heparoquirane;
secretes dfl'l.
compi i Ae TR s tasRegleattSaltp) ufteesdin  Bfiapyigone
condi gro@g tﬁezeongabmmmcbmﬁalqls@nm thevdogr £ipdlyitdeph thereof, all
i nhi bjting or reducing activi tg Sof an enzyrre bel ongi n
[

to I5Phase Penbydraws | Whereal apdral thegeqiedidc @ Bl%armace utlally

i nhlale&éptmetlﬁa@hajgmm %@ﬁtr&b%er and accunul ation of
fat 1 n body fl l'ul'ar, and tissues. 23. The

met hod of claiml vvh_e_r ein the conpound i s adm ni stered
150y A pearmacputiedl sempdsing » pempaing selaged Gamithe grayp egnsisting of:

oral jy t OBl LAy atdH3ARREENp-BeALS MARAQUS
ii)  2,5-bis-(3-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
iii)  2,5-bis-(4-tertiarybutylphenylcarbonylexy)-3-undecyl-1,4-benzoquinone;
iv)  2,5-bis-(2-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
v)  2,5-bis-(2-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
vi) 2,5-bis-(3-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
vil)  2,5-bis-(3-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
viil) 2,5-bis-(2-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
ix) 2,5-bis-(4-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
X) 2,5-bis-(4-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xi) 2,5-bis-(3-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xil)  2,5-bis-(4-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xiii) 2,5-bis-(3-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xiv) 2,5-bis-(2-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xv) 2,5-bis-(phenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
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transdermal, intranmucosal, and by inhal ation.24. A

nmet hod for treatnent, anelioration or prevention of a
waoelk@eass4o©r condition nediated by a |ipase geneCT/Em03/000318

enzynme conprising: admnistering to the mammal a

t herapeutically effective amobunt of a conpound of

formula (I1), according to claim1, sufficient for

inhibiting or reducing activity of an enzyne bel ongi ng

to |lipase gene famly to an extent that treats,

anel X0y afpinf4-flueupenglcathenydoxgpasmdenyl-¢ grgtintoquimona5.

The neth f claiml.wherein th reat me .

T FED e -Gl R by L VR Dk beroguinone:

r edugiiiig 2 8bis-CinBihbkyleRd iyl o503 -aR&RyIPL i ®Bnzoghitlone;
accunul ation of fat at various_levels_ including body

f1 ui X céPrai-griodephenylrabenylee diuadsoyl-h 4 rhsprrguinops.

The l.aj . L ' '
TroaTERREuRh.E AU R (IR hER0RS, [ AShAhae a
hypeoliatpd amdrhydratey pereli ainé silesaitk eldrenf.; and at least one additional

hypertrigl yceri dem a ancreatitis, hyperglycem a,
at hgﬁ%glg%é%gé{yﬁcgﬁ%%gggtgl i ¢ syndrones, cardi ovascul ar
di seases, and netabolic disorders. 27. The nethod of
l6cl aidmedmpesition $or gkih r @ahaie ndaredlor oeMetid ipgspatakio edomipriding a

or tissue damage caused-b m crobi al pat hogen that

s ecPUTRRI CARBRENE 5 gOmANEN SOEHEHIOR 1B @OHH SOBGHPEE Pli ng
t r egh Menp 5qhihPdrky-Bundédlyl-p-BEnQ8iBAd C condition. 29.
The method of claim1 erein the inhibiting or

r edudi ng2.advs-(Brfiyoreheayicashoniaybéiuodesyhb 4thsnrdgpinsac;
oo L B S RSN PPy o
bodyivf | Bj5ehis-Cetlhatbplienylaatiotyles )8 sundSdl- 1 ARienasfuirate 0f
iC'n3'&52ﬁa%%-@-gﬁﬂ@wﬁﬁgng}?%ﬁdof S bukalrichbomeamineie
viii)  2,5-bis-(2-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
ix) 2,5-bis-(4-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
X) 2,5-bis-(4-bromophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xi) 2,5-bis-(3-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xii)  2,5-bis-(4-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xiii) 2,5-bis-(3-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
Xiv) 2,5-bis-(2-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xv) 2,5-bis-(phenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xvi) 2,5-bis-(4-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xvii) 2,5-bis-(3-methoxyphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xviii) 2,5-bis-(4-methoxyphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xix) 2,5-bis-(2-iodophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
a prodrug thereof, geometric or optical isomers thereof, a polymorph thereof, all
solvates and hydrates thereof and all salts thereof.; and an inert adjuvant, diluent

or carrier
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31. The nethod of claim1l wherein R and R2 of formula
(I'l), independently of one another are selected from

w0 b@791i54p consi sting of met hyphenyl carbonyl, PCT/IN2005/000318

17

18

et hyl phenyl car bonyl , propyl phenyl car bonyl ,

but yl phenyl car bonyl , chl or ophenyl car bonyl ,

br onopheynyl cabonyl ,. i odophenyl carbonyl,

fl uor ophenyl car bonyl, nitrophenyl carbonyl,

met hoxyphenyl car bonyl , and et hoxyphenyl car bonyl . 32.

The nethod of claim1l wherein R and R2 of formula

(I'l), independently of one another are selected from

the group consisting of 2-nethyphenyl carbonyl, 3-

met hyphenyl car bonyl , 4- net hyphenyl car bonyl ,
4-ter-butyl phenyl carbonyl, 2- chl orophenyl carbonyl,
3-02%orop epyl car bonyl, 4-chl or ophenyl carbonyl, 2- .
bro Hﬁglﬂgry OF di5gHuAnt,” neligration i eRFRVATEaB GHya disgase or condition
bro Nyl c e f R

i odg%ﬁg%al ?%rﬁgﬁ’ﬁ?’% i if%@‘g’ghe Y 4 §?@Eﬂ§}f‘§ agfiinistering to_the
f | usreopraEny | therrprowipally 8ffedtive ramhmhydfcardoopplind of formula (I),
4-f| | carbonyl. 2- nitr.ophenyl.carbonyl. -

o ¢ PABRARG R YT Rt ent o RtiaRg PEEAG8Rg Aoty oF an anzyme
met belxygihg tylimas haryhmilBto dibixbaxhaheayd, emehaagt or fEvehts the
met hox pheqylcarbonyl. 33. The nethod of claim1

whe P4 PREHifBound i s adnini stered by a met hod

sel ected fromthe group consisting of oral, topical

j nt Tadasedhod dNEILAY @NQbkTeintthe ASaRTeHRlameliBlatigi s Q8dkntion of a
and by inhalation. 34. A nethod for treatnent, )
ameisgasat icOmPEpespriadesing ofr omhibities emetebelism oalisarptém, and
Tedi b . | z i ng '

ad m'bl ni st claé?]i}{)ﬂ S"ﬁt %p?ﬁgﬂg@ggrﬁr%{e@ng }gg'pﬁ%u ncgi?s@ﬁg}g{;éé ia?’r %nr% tissue
t heleyeloipa comenadt i ng of : i)

2, 5- Di hydr oxy- 3- undecyl - p- benzoqui none ii) 2,5-

19'nW;3 ( 31;}{6! r;l&é&g I_BF @Mﬁrﬁ qr QR&Xlln%X )dis%és%qg %gﬁé(l:téé fr%fnb Sr%ﬁf.’ gzin?)gsing

20.

21.

22,

23.

W (dverereighar ybutorl phenybesiy,hgreylipideniia,3- undeégedretoldhtddsiBmia,
204 H}IIpré(r)t%egceridemia, pancreatitis, hyperglycemia, atherosclerosis, metabolic

syndromes, cardiovascular diseases, and metabolic disorders.

The method of claim 1 comprising treatment or prevention of cellular or tissue

damage caused by a microbial pathogen that secretes lipases.
The method of claim 1 comprising treatment of a skin, hair or cosmetic condition.

The method of claim 1 wherein the inhibiting or reducing activity of an enzyme
belonging to lipase gene family is sufficient to reduce or inhibit metabolism,

absorption, and accumulation of fat in body fluid, cellular, and tissues. -

The method of claim 1 wherein the compound is administered by a method
selected from the group conmsisting of oral, topical, intranasal, intravenous,

transdermal, intramucosal, and by inhalation.
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iv) 2,5-
W- ( 2- f 1 uor ophenyl car bonyl oxy) - 3- undecyl -1, 4- benzoqui no
wWmeg079)052¢ 5- w ( 2- br omophenyl car bonyl oxy) - 3- unPETIN2005/000318
, 4- benzoqui none; vi) 2,5-
z5' - ( 3- bronophenyl car bonyl oxy) - 3-undecyl - 1, 4- benzoqui n
one; vii) 2,5-
z5- (3- chl or ophenyl car bonyl ox>') - 3-undecyl - |, 4- benzoqu
none;viii) 2,5- -(2-chlorophenyl carbonyl r
24) - 3-AInakekyd ok, HeddgBZ Ogteli@ation bX prederfiion of a disease or condition
[ 5-(4-chl rophenylcarbogyl,x>')-3-undeqy|-| .
4- béﬁ%ﬁgﬁo rlpgn%;hg@ye gene family enzyme compriSing: administering to the
2, S-rRbdadr Qrtﬁé‘i‘aﬂélﬁiemlgﬂ ATRIRY| St Jrup @%ﬁ%bﬁrﬂd 41 BERAA8 (D),
ui none; xi) 2,5- w (3-nitrophenylcarbonylox
) - 3-agemiding | to |cladm ble suBigignh & énhikiting op rglucing activity of an enzyme
ishg %%oﬁglgxgl&g ﬁgf%é l_gglselr t%%)rﬂy L 9% died e ?r%ytg,_ameliorates or prevents the
2, 5-dswadcormendiibmhenyl car bonyl oxy) - 3- undecyl -1, 4- benzo
gui none; xiv) 2,5-
240',16.1&%1;}&%5@ BRI SRR B eatnel oS S ordtton” QORERAMLT of a

3 - 5(; RheRY Cadniai¥d OXddlicidg UnE e eibitingt- RRAHOHH NOsHorpEYh,) and
/i 'a@mwlm%@ﬁﬂt variosnipy s yocluling, bedsy fluid, selbdarz gaditissue

noNQ..., XNi.i.) =

W ( ?ﬁé?th?%ﬁgﬁylcarbonyloxy)-s-undecyl-l,4-benzoquin

one; Xviii) 2,5- ) ) ) .
26w ( 4Themisthed piietajinclarwieengin dhey Yisdserdesdsered) fram teonpoepmipising

One;og)e(rlvef%%%;/ls: orl 21 gdlophenyl g Eﬁﬁ%hgar,ug tlﬁg)ﬁné:g?lesterolemia,

cy)-3-un , 4- benZzoqui non€y a*pro

geormbértriglyderidghiaC apancieatitty Shyfeesigeia, a afhetogeteropis, metabolic
thereoi, al | Solva%fs and hyqiate t hereof and al
sal tS¥NYTABFE GRrdiqyase aﬁé‘rsﬁaﬁé%ta? Tefapols 8¢ e anount

sufficient for inhibiting or reducing activity of an

27RNZYIR HeheNef fgint 0 toRAsEnIRERmERBr| prevetian oL ¥SIRMMr or tissue
that treats, ameliorates or prevents the di sease or

condiaieghcaussl bypaiciehis pathgeerchafisaeretenHeases-n t he
treatnment, anelioration or prevention of a disease

28 ONPIHeS BRtHoBUSC LRAN Of  icBRAbRihE NEbaRInA A 4 SWn, hair or cosmetic
absorption, and accunul ation of fat at various |evels
i nclogadiignbody fluid, cellular, and tissue levels in a
mamal .

29.  The method of claim 1 wherein the inhibiting or reducing activity of an enzyme
belonging to lipase gene family is sufficient to reduce or inhibit metabolism,

absorption, and accumulation of fat in body fluid, cellular, and tissues.

30.  The method of claim 1 wherein R; and Ry of formula (II), independently of one
another are selected from the group consisting of C(O)aryl, C(O)alkylaryl,
C(O)haloaryl, C(O)nitroaryl, and C(O)alkoxyaryl.

31.  The method of claim 1 wherein R; and R, of formula (II), independently of one
another are selected from the group consisting of methyphenylcarbonyl,

ethylphenylcarbonyl, propylphenylcarbonyl, butylphenylcarbonyl,
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36. The nethod of claim1l wherein the disease is

sel ected from group conprising overwei ght or obesity,
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hypertri gl yceridem a, pancreatitis, hyperglycen a,

at heroscl erosi s, nmetabolic syndronmes, cardiovascul ar

di seases, and netabolic disorders. 37. The nethod of

claim1 conprising treatnment or prevention of cellular

or tissue damage caused by a m crobial pathogen that

secrchloesphenylessemyl,38. Theometheplabomilai m 1 iodeyghengdiarbonyl,

treaf nent of skin, hair o osnetic condi.tian. 39.

The THETRBESAERagk m THAREFEIATERE | nAeORCTRgTgrabonyl  and

r edegioRgpiraylcarbény1.0f an enzyme bel onging to |ipase

gene famly is sufficient to reduce or inhibit

nmet abol i sm absorption, and accunul ation of fat in

body fluid, cellular, and tissues. 40. The method of

claim1 wherein the conmpound is adm nistered by a

nmet hod sel ected fromthe group consisting of oral,

topical, intranasal, intravenous, transdernal

i ntramucosal,. and by inhalatign. 41. The process

328 c IM8ITRREP Ol MR R 256 e of gyt (IDa Mogpeagently of one

fhie;%;lae%aew $RREAMbR 1R O8N Endifink e XM/ phEnyAabonyl, 3-
meth};phenylcarbonyl, 4-methyphenylcarbonyl, 4-ter-butylphenylcarbonyl, 2-
chlorophenylcarbonyl, 3-chlorophenylcarbonyl, 4-chlorophenylcarbonyl, 2-
bromopheynylcabonyl, 3- bromopheynylcabonyl, 4- bromopheynylcabonyl, 2-
iodophenylcarbonyl, 3- iodophenylcarbonyl, 4- iodophenylcarbonyl, 2-
fluorophenylcarbonyl,  3-fluorophenylcarbonyl, 4-fluorophenylcarbonyl, 2-

nitrophenylcarbonyl, 3- nitrophenylcarbonyl, 4- nitrophenylcarbonyl, 2-

methoxyphenylcarbonyl, 3- methoxyphenylcarbonyl, or  4-
methoxyphenylcarbonyl.
33.  The method of claim 1 wherein the compound is administered by a method

selected from the group consisting of oral, topical, intranasal, intravenous,

transdermal, intramucosal, and by inhalation.

34. A method for treatment, amelioration or prevention of a disease or condition
mediated by a lipase gene family enzyme comprising administering to the
mammal a compound selected from the group consisting of:

1) 2,5-Dihydroxy-3-undecyl-p-benzoquinone

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

iiiy  2,5-bis-(4-tertiarybutylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
iV') 2,5-bis-(2-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;

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

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

vii)  2,5-bis-(3-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
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35.

36.

37.

38.

viii) 2,5-bis-(2-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
ix) 2,5-bis-(4-chlorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;

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

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

xii)  2,5-bis-(4-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xiii) 2,5-bis-(3-methylphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
Xiv) 2,5-bis-(2-nitrophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;

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

xvi) 2,5-bis-(4-fluorophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xvil) 2,5-bis-(3-methoxyphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
xviii) 2,5-bis-(4-methoxyphenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;
Xix) 2,5-bis-(2-iodophenylcarbonyloxy)-3-undecyl-1,4-benzoquinone;

a prodrug thereof, geometric or optical isomers thereof, a polymorph thereof, all
solvates and hydrates thereof and all salts thereof in a therapeutically effective
amount sufficient for inhibiting or reducing activity of an enzyme belonging to
lipase gene family to an extent that treats, ameliorates or prevents the disease or

condition.

The method of claim 1 wherein the treatment, amelioration or prevention of a
disease comprises reducing or inhibiting metabolism, absorption, and
accumulation of fat at various levels including body fluid, cellular, and tissue

levels in a mammal.

The method of claim 1 wherein the disease is selected from group comprising
overweight or obesity, hyperlipidemia, hypercholesterolemia,
hypertriglyceridemia, pancreatitis, hyperglycemia, atherosclerosis, metabolic

syndromes, cardiovascular diseases, and metabolic disorders.

The method of claim 1 comprising treatment or prevention of cellular or tissue

damage caused by a microbial pathogen that secretes lipases.

The method of claim 1 comprising treatment of a skin, hair or cosmetic condition.
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39.

40.

41.

The method of claim 1 wherein the inhibiting or reducing activity of an enzyme
belonging to lipase gene family is sufficient to reduce or inhibit metabolism,

absorption, and accumulation of fat in body fluid, cellular, and tissues.

The method of claim 1 wherein the compound is administered by a method
selected from the group consisting of oral, topical, intranasal, intravenous,

transdermal, intramucosal, and by inhalation.

The process according to claims herein above substantially as herein described

with reference to the examples and figures.
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