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THEM Fi el d of the Invention The present invention relates to novel

hypol i pi ggmi , Hl i obesity, hypochol esterolem c and ﬁf‘ltdﬁbtﬁ}ﬂﬁﬂz £ conpounds.
More particu y, the present invention relates to novel car boxylic
acids of the general formula (1), their stereoisoners, phar maceut ically

accept abl eNOMEL COMRBOUNDS AND THEIR USE INMEDICINE: PROGESS\g t hem
RL X--Ar FORz RYDBIR(|) PREPARATIONNd BNDBRY PEIARMACEUTICATent and
[ ndepender@b)‘gp@gﬁﬁgﬁs bwrpggmt e?’% ani tro, cyano, am no, bydroxy or

optionally substituted group se | kyl , cycl oal kyl , al koxy,
cycl oal koxy, aryl, aral kyl, al kyl carbonyl alkoxycarbonyl arylcarbonyl ,
aryl oxycar bonyl, aral koxycar borFjeld ofthe &aventian car bonyl, ar yI oxy, ar al koxy,
al kyl car bonyl o yG I ry, ycC .

ar al koxycar bony am neg% %rag%r y%ﬂlar boﬁ Iég%énoﬁyf% e?'gg]r yl, gtng’r oar al kyl ,
het er ocycl hyﬂqcheledmlemman& hmingbptxc dogtpeurgis. rMbrmpymcdlknlgo rt}mmtémﬂtlhmymar bonyl

(Frmoc), fluyoren rh N 0 OCONRSR9,
NRBOGORo. RS et R GRERRRY WOl 0P vl Neplef it 05 R B, apores

- SORB, - sm&xma&@am R@¢eptaBl2 IRS there@@dﬂ&%rmaceuh%p@smerﬁ%tamﬂrgar ein R8,
R9 and R1Q, may be sane or different and i ndependently represent hydrogen,
optionall y Stibstituted group selected fromal kyl, aryl, aralkyl, aryloxy or
heteroaryl; or R andg® together represent a nonocyclic or polycyclic

aromatic or non aro Sy i ngeor an aromatic fing fused to a non aromatic
ring, which may optio iall/y

X—Ar\f‘)’ %LYW

R® R®

wherein R' and R? may be same or different and independently represent hydrogen,
halogen, niu'o; cyano, amino, hydroxy or optionally substituted group selected from alkyl,
cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, alkylcarbonyl, alkoxycarbonyl, arylcarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, heteroarylcarbonyl, aryloxy, aralkoxy,
alkylcarbonyloxy, alkoxycarbonylamino, arylexycarbonylamino, aralkoxycarbonylamino,
heteroarylcarbenylamino, ,het.eroaryl,' heteroaralkyl, heterocyclyl,~—heteroaralkoxy,
heteroaryloxy, fluorenylmethoxycarbonyl (Fmoc), fluorenylmethoxycarbonylamino (N-
Fmoc), -OSO:R’, -OCONR'R’, NR’COOR’, -NR'COR’, -NR'R’, -NR'SO.R’,
NR]’CONR’RY, -NR!CSNR'R’, -SO,R®, -SOR?, -SR?, -SO,NR®R’, -SO,0R?, -CONR'R’,
-COOR? or -COR’, wherein Rs, R? and R'® may be same or different and independently
" represent hydrogen, optio_nétlly substituted group selected from alkyl, aryl, aralkyl, aryloxy
or hetefoaryl; or R'and R? together represent a monocyclic or polycyclic aromatic or non
aromatic Ting or an aromatic ring fused to a non aromatic ring, which may. optionally
contain 1 to 3 heteroatoms selected from N, S, or O and may be unsubstituted or have 1 {0 4
substituents which may be identical or different.
R® and R* may be same or different and independently represent hydrogen, halogen,
optionally substituted group selected from alkyl, cycloalkyl, alkanoyl, aryl, aroyl, aralkyl or
 aralkanoyl group. ‘n’ and ‘p’ independently represents 0-6.
X represents O, S, NR where R represents hydrogen or optionally substituted
groupsselected from alkyl, cycloalkyl, cycloalkylalkyl, aryi, aralkyl, alkanoyl, or aroyi.
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contain | to 3 heteroatons selected fromN, S, or 0 and nay be unsubstituted
or have 1 to 4 substituents which may be identical or different. R3 and R4
may be sane or different and i ndependently represent hydrogen, hal ogen,

opt i onal IwoshReidib4't ed group selected fromal kyl, cyclgabipshosnd@noy!
aryl, aroyl, aralkyl or aral kanoyl group. "n' and "p' Independently .
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hydrogen, gp§ionally substituted group selected fromalkyl, aryl, aralkyl,
al kanoyl , aroyl, aral kanoyl, het er ocyclyl or heteroaryl. R and R' iogether
may al so f &rmpresestsof @& NRiehees) Re yrepreaentsi higgrogaimi efitionally eubstitetedh gowg or  two
hetero at ogh.8&kenl8d HHP DBy BkoviVarovl aralk or no bond.
The present_inventi gﬁ'gl['yg’o ?ﬂg’at esoyt’gmg’;%rrag%%%g%%%%% Oglr}%%ar ftion of the
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density |i pRReRicSidnddllid 3RS, §eckease | ow density |ipoprotein (LDL),
triglycerides, lower total cholesterol (TC), and |ower plasma glucose which

have a benefi &pemsenis s kaed oppp Ro8fonary heart di sease and atherosclerosis. The
conpounds of gaRgpRkent ANEMLA alkd Jelatd 8 a PRREN forl the Srepiiiion 95 BRIWovegEGNt and for

compounds.

The compounds of the present invention, increase high density lipoprotein (HDL)
and decrease low density lipoprotein (LDL), triglycerides, lower total cholesterol (TC), and
lower plasma glucose which have a beneficial effect on coronary heart disease and

" atherosclerosis.

The compounds of general formula (1) are useful in reducing body weight and for
the treatment and/or prophylaxis of diseases such as atherosclerosis, stroke, peripheral
vascular diseases and related disorders. These comi:ounds are useful for the treatment of
hyperlipidemia, hyperglycemia, hypercholesterolemia, lowering of atherogenic
lipoproteins, VLDL (very low density lipoprotein) and LDL. The compounds of the
present invention can be used for the treatment of renal diseases including
glomerulonephritis, glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis
and nephropathy. ”fhe compounds of general formula (I} are also useful for the treatment
and/or prophylaxis of leptin resistance, impaired glucose tolerance, disorders related to
syndrome X such as hypertension, obesity, insulin resistance, coronary heart disease and
other cardiovascular disorders. These compounds may also be useful as aldose reductase
inhibitors, for improving cognitive functions in dementia, treating diabetic complications,
disorders related to endothelial cell activation, psoriasis, polycystic ovarian syndrome
(PCOS), inflammatory bowel diseases, osteoporosis, myotonic dystrophy, pancreatitis,

arteriosclerosis, retinopathy, xanthoma, eating disorders, inflammation and for the



the treatnent and/or prophyl axis of di seases such as atherosclerosis,

stroke, peripheral vascular diseases and rel ated di sorders. These conpounds
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prolifexator activated receptors (PPARs) are members of the nuclear receptor super family.

The gamma (y) isoform of PPAR (PPARYy) has been implicated in regulating differentiation
of adipocytes (Endocrinology, 135 (1994) 798-800) and energy homeostasis (Cell, 83
~ (1995) 803-812), whereas the alpha () isoform of PPAR (PPARc) mediates fatty acid
oxidation (Trend. Endocrin. Metab., 4 (1993) 291-296) thereby resulting in reduction of
circulating free fatty acid in plasma (Current Biol. 5 (1995) 618-621). PPARa agonists
have been found useful for the treatment of obesity (WO 97/36579). A wealth of
information exists on the influence of fibrates as PPAR-a agonists on the cardiovascular
sk profile. These compounds comect atherogenic dyslipoproteinemia. Several
angiographic intervention trials show a decreases incidence of cardiovascular events
(Trends in Pharmaceutical Sciences 2001, 22(9), 441-443). It has been recently disclosed
that compounds, which are agonists for both PPARa and PPARYy are suggested to be useful
for the treatment of syndrome X (WO 97/25042). Similar effect between the insulin
sensitizer (PPARy agonist) and HMG CoA reductase inhibitor has been observed which
may be useful for the treatment of atherosclerosis and xanthoma (EP 0 753 298).
It is known that PPARY plays an important role in adipocyte diffexentiation (Cell, 87
(1996) 377-389). Ligand activation of PPAR is sufficient to cause complete terminal



bi osynt hesis. The predom nant effect of statins is |lowering the |evels of
LDL chol esterols (LDL-C). Fibrates another class of hyperlipidernic
conpounds are known to be weak agonist of Peroxisone Proliferator Activated

Recept or wHRARha@esUbt ypes. Peroxisone proliferator aféfn‘ﬁ@ﬁo‘iﬂo&ﬁs?ept ors
mly h

(PPARs) are nenbers of the nuclear receptor super fam e gama (y)
i sof orm of PPAR (PPARy) has been inplicated in regulating differentiation
of adi pocy@lﬁ@ﬁl(tﬂh@m&(ﬁélhdﬁd@%) 1347-1 159D iic i@ @0 ycla nwitheinoval)PRdRyEBSt asi s

(Cell, 803- 8 wher the a) jsoforrn f_ _PPAR ( PPARa)
medi at es fa@?w%eng% e(:Y!preom a%mﬁlﬁc renc?cfr?ﬁgtg?&ﬁ‘g %ﬁlfﬁbr?‘?ep@r (”1'8 é’)’\Rﬁgl 296)

t her eby re@uhlbts m@uldnstfnaﬂuctheouamﬂﬂal differentibtidn Sfadijofte fpRécliiéo@Gind chike Pl asna
(Current Biol 8-621) . PPARa agqni sts have_heen fou d useful for
the treat r@?FPh%?g‘éoa% ﬁt PolEeRTo %ﬁ?%mﬁg%@él‘lfha dJpore; HgERES Yo feSxi st s on
thefl Infl U ensliznait sﬁteﬁm!eeﬂaﬂselpl?m8ﬁﬂﬁ@m Sbfczr@@er{eh@ (CoBYi IO¥RSTUhrad. T slk
profile. These c at .her | popr ot ei nem a, Severa

angi ogr aphﬂiflS #Fﬁdggge%? (zf?r??} ﬁ Ei )‘?‘rng&l @8 Etfeé‘ﬁéésémi ‘?fp“&Féaﬁec‘"é‘“fﬁ‘ tissue

car di ovascighader RuBich 58 (108354138529 ThivB@aldtie @IS iR R EneaPcert2r ( 9)

441-443). |t h?s been recentl dlsclose t hat conpounds, which are agonists
for both Py eraress BRyaad erld lgadda 2 quispngntoxe sherpoiberiieat ment of

syndrone X (W&Mﬂeﬁh Fhd Bdenfchificat asbgﬁéﬁﬁeéhoiegﬁrol Ml Bt eREQR1 L1 Zer
(PPARy agonj st) and HMG CoA reductase inhibitor has been observed which nmay

be useful FEralydefned atlaeralled nogmple feyele Repadly it bt bestmancprindetbqt Epied” 753 208) .

It is knovmashméveEBé&bmdeememcmm&enﬁmﬁm fevelbrafbiBasMtiR el dpnient i ati on
(Cell, 87 (1996) 377- 389% gand activation of PPAR is SUffICI ent to cause
}'

conpl et e tROPHitNR and thagjsh @&ﬂfﬂ@?ﬂ@?@? E20Blineroron®s cheleftepidaie Hison (Cel |,

79 (1994) ghdde! thd 1oBtmure [(at0HMAS Shiue. CYHekL isN1bANG 2\W8kinite RRANBY and! ¥fect-
consi st ent Il%/l expressed I.n ceriﬁ In_cells and activation of this nuclear

recept or VIFPPPISBARFtween Jypsreholesigolpne 2pd G Dyt Rertiqyiacly opiipdiyiduals pikent i ati on

of adi pocyiatigé ﬁgufasefssmmfﬂewﬁaestamrxpﬁeédaﬂinqm estnificd RS WitR halsdaanges
characterlstlcs of % nEre di ff rentla ITB.|I nant state (Ml ecul ar

Cel |, (199@pprolgss e densiy gespratyin ﬁ{%@@}medi"é%e i ligsprgtein IRLY | - Acad.
Sci., 94 (ﬂ@@ﬁéns&gﬁ:paﬁatbma(mﬂbm rald Bhdtiklpn a@Ve@ﬂBﬁr%ﬁh@;Wqﬁﬁprdﬁéi@%VﬁDE) cancer

t LZZ? r6rent %&3 "E,SeFIF%{ yﬁ?nrdmate %at( 9619'88)is %1?41§ve§3%55 rrelaggtlms?npm%emgcnb%ﬁ)s Hl 'n the
atherosclerosis with serum HDL-cholesterol concentrations (Stampfer et al., N. Engl J
Med., 325 (1991), 373-381). The risk of CAD increases with increasing levels of LDL and
VLDL.

Atherosclerosis coronary artery disease is fast becoming a major cause for mortality
both the developing and developed nations. It has been demonstrated that abnormal
cholesterol levels play a major role for morbidity and mortality, and aggressive treatment
saves lives. Climical trials have demonstrated convincing benefits of cholesterol lowering,
for reducing myo cardial infarction among patients with CHD as well as for decreasing the
incidents of cardiac events in patients without established coronary disease (JAMA 2001,
285 (19), 2508-2509).

In CAD, generally “fatty streaks” in carotid, coronary and cerebral arteries, are
found which are primarily free and esterified cholesterol. Miller e al., (Br. Med. J, 282
(1981), 1741-1744) have shown that increase in HDL-particles may decrease the number of
sites .of stenosis in coronary arteries of human, and high level of HDL-cholesterol may
protect against the progression of atherosclerosis, Picardo et al., Arteriosclerosis 6 (1986)

434-441 have shown by in vitro experiment that HDL is capable of removing chelesterol



types of cancer, which express PPARy and could lead to a quite nontoxic
chenot her apy. Hyperchol esterol em a has been defined as plasma chol esterol
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WO 2005/ 04&9&%05, the body secretes abnormally high amounts of insulin to compensate for this

defect; failing which, the plasma glucose concentration inevitably raises and develops into

- diabetes. Among the developed countries, diabetes mellitus is a common problem and is
agsociated with a variety of abnormalities including obesity, hypertension, hyperlipidemia
(J. Clin. Invest, 75 (1985) 809-817; N. Engl. J Med 317 (1987) 350-357; J. Clin,
Endocrinol. Metab., 66 (1988) 580—58-3; J. Clin. Invest., 68 (1975) 957 - 969} and other
renal complications (patent publication No. WO 95/21608). It is now increasingly being
recognized that insulin resistance and relative hyperinéulinemia have a contributory role in
obesity, hypertension, athexosclerosis and type 2 diabetes mellitus. The association of
insulin resistance with obesity, hypertension and angina has been described as a syndrome
having insulin resistance as the central pathogenic link-Syndrome~){.

Hyperlipidemia is the primary cause for cardiovascular (CVD) and other peripheral
vascular diseases. High risk of CVD is related to the higher LDL (Low Density
Lipoprotein) and VLDL (Very Low Density Lipoprotein) seen in hyperlipidemia. Patients
having glucose intolerance/insulin resistance in addition. to hyperlipidemia have higher risk

of CVD. Numerous studies in the past have shown that lowering of plasma triglycerides
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cardiovascular disorders (Curr.Opin. Lipido., 1999, 10, 245-257). -

Some of relevant compounds described in the prior art are outlined below:

() International publication no. WO 01/55085 Al disclose the compound of general

formula (IV)
) Y Ry Rzo
ATRVR Q) A or, (V)
X2z OR3

where all symbols are as defined in' the PCT publication.

An example of the above compounds as shown in formula (IVb)

¢
OO Ao o

(i) International publication no. WO 01/16120 Al disclose the compound of general
formula (V)



Hyperlipidernia is the primary cause for cardiovascul ar (CvD) and ot her
peri pheral vascul ar diseases. H gh risk of CVDis related to the higher LDL
(Low Density Lipoprotein) and VLDL (Very Low Density Lipoprotein) seen in
hyperlip tients having glucose intol erance/i stance in
addi ti onhﬂ%ﬂoﬂyﬁ)}gﬂrfal i pi dem a have higher risk of CVD. P%E’%%%“?)ﬂﬁsdagdtsudl es in
t he past have shown that |owering of plasma triglycerides 5 WO 2005/040104
PCTI | B2004/ 000208 and t oRal Rhol esﬁ erol, in particular LDL and VLDL and
i ncreasi ng HDL chol est erof el p pr d?aentl ng cardi ovascul ar di seases.
Leptin resistance is ¢ R ul‘* e target cells are unable to
respond to |leptin signal/ S mayngi velrls,@4 to obé‘§|ty due to excess food
i nt ake and reduced energb5 '?Ppendlt ﬁu&% i npai red gl ucose tol erance,
type 2 di abetes, cardiovascul ar di sease@f‘l such other interrel ated
conplicati ons. KaIIen et at (Proc. Natl. Ac&d Sci. (1996) 93, 5793-5796)
have I’epor\,{}ﬁﬂalﬂgﬁhbdlmyhgc{éﬁﬁﬁﬂﬁtﬁele‘I’p‘&th&h per haps due to the PPAR agoni st
expressi on | ower J{_fgsn& | eptin con entrattl ons. However, it has been recently
di scl osed “FXEMPIE SRS HE CHmBRANRL ﬁ‘é’t’fﬁ“h omayle (Y4) 7 ng property al so possess
I eptin sensitization act|V|ty th |rculat|ng pl asma | eptin

i 0 to leptin (WO
98/ 02159). Fi brates ‘ars SS’\@ Krswhi ch y I serum
triglycerides, |ower LDL-C, Shlft the LDL particle size fromthe nore
at herogenic snmall dense to normal dense LDL-C and increase the HDL-C.
Experi ment@gl  eymisanss phsticaddnd o bigoRs! &Sice Qﬁe Edn%aﬁﬁsofogema?r um | i pi ds
are nedi ated through actlvatl on of PPAR-a (Curr. Pharm Des. 14, 3(1),
1997) . Actferpalasi(¥R of PPAR-a results in transcrl pt| on of enzyrres t hat
increases fatty acids catabolisma decrease denovo fatty acid synthesis

They | owe

inthe liver-resultingsid_d Lieasied »ce\}de synthesis in the |iver
resulting in decreased 17 gl glycertd th is and -C production. PPAR-a
| i gands rray be usef ul for the treat 2 of dyslipidem a and cardi ovascul ar
di sorders Qpi n. i do. 1999, 10, 245-257) (1) Sone of relevant

conpounds @Hﬁmlﬁ*ﬁe%s finadjipy the RET pblisatin® | | ned bel ow:

An example of these compounds is shown in formula (VIa)

0
) T
HN—<\NI>/\([‘)r G\(\/CQOH

(iv) - Intemational publication No. WO 00/05223 disclose the compounds of general
formula (X) '

R? R3

G) @’B P (e \(CHz)r& *

where all symbols are as defined earlier.

An example of these compounds is shown in formula (Xa)



I nternational publication no. WO 01155085 Al discl ose the compound of
general fornmula (IV) where all synbols are as defined in the PCT
publication.' An exanple of the above conpounds as shown in forrmula (IVb) O
(i) Int I publication no. WD 0I/16120 Al 'di npound of
gener al g?‘sndﬁ}la‘gbq% 6 0 where all synbols are as déﬁ'lﬁ%gﬁﬂ%ﬂ?ﬂﬁﬁe PCT
publication, An exanple of the _above conmpounds as shown in formula (Va) (Va)
OH (iii) I er Maemaiens! pibkraten N’ Rd/6AeSHdsdosobe sompouwde of genesbnpounds of
general femumieaVl) Z1 Rl-- Het-1_' " j L2 -Y (VI) ~ R2 where all synbols
are as defined in the PCT publication. An exanple of these conpounds is
shown in fornula (Via) ROON (\k®) (iv) -RInter®dtional publ i cation No. WO
of ge

00/ 05223 di scl ose t-hg cqmpoun al  forjmula (X) where all synbols
are as defined es AN ese coppounds, i S own in fornula
(Xa) HN (X @ %"E T d By o .

Rz R4 RB Ra

where all symbols are as defined earlier.

An example of these compounds is shown in formula (Xda) '
L i ‘
N/ O\O/O \/\)LO/\ (Xla)

A pumber of compounds have been reported to be useful in the treatment of
hyperglycemia, hyperlipidemia and hypercholesterolemia (PCT Publication nos. WO
99/16758, WO 99/19313, WO 99/08501, WO97/36579, WO 97/25042, WO 95/17394, WO
96/04260, WO 95/03038, WO 94/13650, WO 94/01420 etc.

Summary of the Invention

One aspect of the present invention is to provide a novel compound of the general
formuta (1), as defined above, having PPAR agonist activity. '

Another aspect of the present invention is to provide a compound of formula (I),
their stereoisomers, their pharmaceutically acceptable salts and pharmaceutical
compositions ]

Yet another aspect of the present invention is to provide a process for the

| preparation of compounds of formula (I}, as defined above.

Yet another aspect of the present invention relates to a process of separating (R)-
isomer and (S) isomer from a mixture of (R) and (S) isomers of compound of formula (T).

Yet another aspect of the present invention is to provide a pharmaceutical
composition, containing the compounds of the general formula (I) as defined above and one
or more HMG CoA reductase inhibitors; cholesterol absorption inhibitors; antiobesity
drugs; lipoprotein disorder treatment drugs; hwoglyceﬁic agents: insulin; biguanides;
sulfonylureas; thiazolidinediones; dual PPARa and y or 2 mixture thereof in combination

with the usual pharmaceutically employed carriers, diluents and the like.



0O COON (xa) 7 WD 2005/040104 PCT/1B2004/000208 (v) International
publication No. WD 00/64888 di scl ose the conpounds of general formula (XlI)
where all synbols are as defined earlier. An exanple of these conpounds is
shown in | a) A nunmber of conpounds have bee be usef ul
in the tr‘gg%@ge)g‘?m%% hyper gl ycem a, hyperlipidem a anri’éﬁﬁ?g@%@ﬂ%{'#;st erolem a
(PCT Publication nos. WO 99/16758, WD 99/19313, WD 99/08501, W97/36579, WO
97/ 25042, WO 93¥ctqdnaly, thgpregst uEon provdig30¢8 6agpoundd G 4eri8BSD, WO 94/ 01420
etc. Summary of the Lpvention One aspect of the present invention is to
provi de a novel conp of the'general fornula (1), as defined above,

havi ng PPAR agoni st ' Anot her aspec}{ of the present invention is to

provi de a conpound of\/f X—A lz_st eoi7$omar y their
pharmaceutical ly accgptabl s and arjaceR'cal conpositions Yet
anot her aspect of the pres@dt invention i @ provide a process for the

preparation of conpounds of fornula (1), "as'defi ned above. Yet anot her
aspect of tbie spresisdidrs, iphar@ntdutitally elcaip@ble tsaltsd thirqghemfcafticacRalpptitias (R) -

i somrer and ng iforrer froma mxture of (R) and (S) isoners of conpound of
formula (1)=&t ot her aspect of the present invention is to provide a
phar maceut{Cal, .soMposi’t i 0h; ,.cont ai ni ng the conpounds. of t eneral fornul a
(1) as def #n@g Rgﬁﬂtr)rag © S o Eer%’ft aﬁ%?“%ﬂ%“%ﬁ%@%gl’dﬁ@“i ﬁ? 1BFS:

chol est er obyasd) aeiinpt hpdroxynbn bptioaslly, substititerh g®isp weleddtdi Goin AlkPOPyoliatiyl) di sor der
t r eat ment ugs; |Lycem-c agents:. insuli.n; biguapi des; su]fonpyl ureas;

t hi azol i di %'{é‘?c’f? ’on‘@’rs‘}]?é Bg%g%/ ﬁgf)&Ra g yalg'llcagboﬁlﬂ)(t E}?Q}g’fﬂg?fg f 4ryler ‘?P@fﬂnat i on

wi th the usyetycghenyiyaceartikagichiporotpl opsaomrpicarbonyls, dirlognt s amikoky)e | i ke. 8

VO 2005/ 04 1?c%.tb%%%xly?%H{%}%\}cgggqugmim, aryloxycarbonylamino, aralkoxycarbonylamino,

heteroarylcarbonylamino, hetero'axyl, heteroarallcyi, heterocyclyl, heteroaralkoxy,
heteroaryloxy, fluorenylmethoxycarbonyl (Fmoc), fluorenylmethoxycarbonylamino (N-
Fmoc), -OSO:R’, -OCONR'R’; NR'COOR’, -NR'COR’, -NR'R’, NRYSOR’,
-NR’CONR’R", -NR}CSNR'R’, -SO:R?, -SOR?, -SR?, -SO,NR®R?, -S0,0R®, -CONR®R’,
-COOR? or -COR’, wherein R®, R® and R"® may be same or different and independently
represent hydrogen, optionally substituted group selected from alkyl, aryl, aralkyl, aryloxy
_ or heteroaryl; or R' and R? together represent a monocyclic or polycyclic aromatic or non
aromatic ring or an aromatic ring fused to a non aromatic ring, which may optionally
contain 1 to 3 heteroatoms selected from N, S, or O and may be unsubstituted or have 1 to 4
substituents which may be identical or different.
R’ and R* may be same or different and independently represent hydrogen, halogen,
optionally substituted group selected from alkyl, cycloalkyl, alkanoyl, aryl, aroyl, aralkyl or
aralkanoyl group. ‘n’ and ‘p’ independently represents 0-6.
X represents O, S, NR where R represents hydrogen or optionally substituted
groupsselected from alkyl, cycloaliyl, cycloalkylalkyl,. aryl, aralkyl, alkanoyl, or aroyl.
Ar represents optionally substituted single or fused aromatic, heteroaromatic or heterocyclic
group.
Z represents O, S, NR wilere R is as defined above.
R’, R® and R” may be seme or different and independently represent hydrogen, hydroxy,
halogen or optionally substituted group selected from alkyl, cycloalkyl, alkoxy, aryl,
aralkyl, heteroaryl, heterocyclyl or heteroaralkyl groups. R® and R® together may form a 5



Accordi ngly, the present invention provides novel conpounds of forrmula (I),
Rt YR7 (1) R5 R5 their stereoisoners, pharnaceutically acceptable salts,

t heir pharnaceutical conpositions thereof, wherein R and R2 nay be sane or
di fferenty,goghsimfgPendent |y represent hydrogen, hal ogqngT/ﬁ%Og;a?omscyano

am no, hydroxy or optionally substituted group selecte roma

cycl oal kyl, al koxy, cycloal koxy, aryl, aral kyl, al kyl carbo

al koxycar b@ryembgrdicrelic maas, Which may SPRAT 686 AN beteraﬁm@aly@m%mﬂ S

het er oar yt ga§ bonyl , aryl oxy, ar al koxy, al kyl carbonyl oxy,

al koxycar bonyl am no, (rﬁkq ycar bgnyl am no, aral koxyear bonyl am no,

het er oar y| ¥ 2€preeyts £ an VR Pethereo By yiepresrats cvdrosen. kphionaliyt subssityted \zroup

het er oar al

fl uorenyl rréég%%?( ﬁglg‘ragcgrnﬂg/l? g#la%y alkﬁﬂo'ﬂp %W Lﬁﬁ&% K&%p%%hnﬂ%%%%mcm

- NR8CCR9 R Rz togefiRsBRYFtE, form Nﬁzmﬂg ol cyclREBSNINeIRgIaY, cBEHREe or SORB,
-SSR, - ao?@%gﬁﬁcdﬁ - COORS or -COR9, wherein R8, R9 and R10
may be sane or (%F erent an |ndependently represent hydrogen, optionally
subst i t ut ety repeegentsel heod echothopdn al kyl , aryl, aral kyl, aryloxy or
heteroaryl; or R and R2 together represent a nonocyclic or polycyclic
aromatic or non aromatic ring or an aromatic ring fused to a non aromatic
ring, which majThopbstiveatsiop thefosedaings formad b3 RiendR oanoheseloerd fomdlihom N, S,

or 0 and i ggfﬁd} ﬁgléa%g%gﬁpéﬁggv&m%’égﬁ 4 mskpstituents which may be

| dent i cal sane or different and i ndependently
represent hydr dhesubsttaentgemR' aghR? maﬁelcgﬁe%ﬁb@thalquredlyglmnpntmlaQMQd from

al kyl, cyc} ahh% ohﬁrg%mmgm %sr&yécted Al Enq,] e%cxoamlmﬁyhgﬂroup n

and “p' indepen presents-0 X represen

r epr esent sty etymu ayloshaylswinyl, yalbdéyéfﬁnyﬂ,uelbﬂsul@nﬂ@ﬁs gdiyisstmlory om al kyl |
cycl oal kyl augﬁédl B M@Mﬁyﬁm&% sel&feﬁ'ﬁ@ﬁ' hal Lxmpmyn itro, 30, cy286

represents [) y substituted single used aronatic, hetyeroaromat iC
or het erocgelyk  group

The substituents on R, R®, R* and R" may be selected from halogen, nitro, amino,
hydroxy, alkyl, oxo or aralkyl
The substituents on cyclic rings fromed by R® and R® are substituted, the

substituents are selected from alkyl, halogen, hydroxy, haloalkyl, nitro, amino, cyano, oxo,
or thioxo.
| The substitutents on R®, R® and R’ may be selected from halogen, hydroxy, nitro,
alkyl, cycloalkyl, alkoxy, aryl, aralkyl, aralkoxyalkyl, heterocyclyl, heteroaryl or amino.
The groups defined for R, R', R%, R, R*, R%, RS, R7, R%, R’, R'® and R'' may be
unsubstiuted, or have 1 to 4 substituents, which may be identical or different.

Detailed Description of the Invention and Embodiments
The groups defined for R, R', R%, R>, R, R®, RS, R7, R%, R®, R'%, R!! and the groups
defined for substituents are defined as below:
‘Halogen’ group represents chlorine, fluorine, bromine or iodine.
‘Alkyl’ group is linear or branched (C-Cyo)alkyl group. Exemplary alkyl groups
include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-pentyl, iso-pentyl,
hexyl, heptyl, octyl and the like, which may optionally be susbstituted.
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2 represents 0, S, NR where Ris as defined above. R5, R6 and R7 may be sane
or different and independently represent hydrogen, hydroxy, halogen or
optionally substituted group selected fromal kyl, cycloal kyl, al koxy, aryl,
aral kyl, JpbgbssRanyd . heterocyclyl or heteroaral kyl gr ) Zm@g&o%
together may forma 5 9 WO 2005/ 040104 PCTI 1B20041000 or ered
cyclic rings, which may contain one or two hetero atons selected from0, S
or N. Y represédntiealylogrowgrs halpeerEr-Rio)allerh ereup ithsreiplngen ead (G fhddkdl | y

substi t ut egogk G as AGHRE LGl 'E%&ﬁﬁllfﬂfwupériﬂélude%hﬂr&ﬂémyi,ahi%ﬁwem aroyl,

ar al kanoyl ; heterocyclyl or heteroaryl. R7 and R 1 together may’al so form
ab5or 6 n@ﬁ%?fe‘ﬂh!éﬁ‘ﬁ‘iééhﬁ-ng, whi ch may, contain one or two hetero atons

sel ected from & *Nerour 3¢ (CL S 0 T,
substituents orCyefoalk? N s (Cf P %’ﬂéﬁe‘%ﬁﬁgﬁb@%ﬂ?‘m%@i"éd from
al kyl ,  handedencycippenpl yeyclpbitgalckgiopentyl, t ¢yelohexorl aed they ke, . ovidsk oyt hi oxo.
The substigHeRI bOkshindad R2 are sel ected from hal ogen, hydroxy, nitro,
anmno, ox0, thioxo, optionally substituted groups selected from alkyl,

cycl oal kyl , al Keeipatkglalkyl” grage af (€51C10)aicleplal(Tifngiky! gaduipy wherk icpsibaikyl
| kyl sul f I f , | | | , th
al kyl sul 1 2yl ol adrtaglsShke | DM RY ﬁ&k%&@%@g@@{%%}%; Hlchgayi oxy, the

substituents Ire Sel'ected fro al ogen, no, cyano or
al kyl . Thecydloprapyl-methyl. scyslebwyl-rmghyl Raycigpantkl:methyl, beslabekdetediyy] fandnthkhal ogen,

nitro, ampe, whidhiiybH¥onaal KY bushstit@®a0r aral kyl The substituents on cyclic
ri ngs frorred’vf:r))} R5 andorll%&ar e‘msubstltut ed, the substituents are selected

from al kyl, hal'Alkeny’ ieyGrOx)lkyh@l, ortickeih (CHE ARyl Soip@s af oMRd B¥@.  Or

t hi oxo. The substitutents. gn.R5,. R6 d R7 be sel ected from hal ogen,
yclr oy, | ARERBAS A oo IR POy SR, RYTETORI By ar Kyl
“het er ocyclihd like/wehiel may gptiomully darsusbstitutehe groups defined for RR R, R2, RS,
R4, Rs, R6, R7, R9,, Rl an ' be unsybstiuted, K or have 1 to 4
substituents, mﬁ’(%?‘?%‘“‘r?% be @Hg'ﬁ c?’%%ﬁrﬁ(aoé?’ i L e#’éempﬁw cyeloalioxy” groups

include cyclopropoxy, cyclobutoxy, cyclopentoxy, cyclohexoxy and the like, which may
optionally be susbstituted.

‘Alkanoyl’ is H-CO- or {Ci-Cio)alkyl-CO-, where (C,-Cig)alkyl group is as defined
above. Exemplary acyl groups include acetyl, propanoyl, butanoyl, pentanoyl, benzoyl and
the like, which may optionally be susbstituted.

‘Aralkanoyl’ is aryl-alkanoyl group, where aryl and alkanoyl groups are as defined
earlier. The exemplary aralkanoyl groups include phenylpropanoyl, phenylbutanoyl,
phenylpentanoy! and the like, which may optionally be susbstituted.

‘Aryl’ is monocylic or multicyclic ring system having about 6 to 14 carbon atoms.
Exemplary groups include phenyl, naphthyl and like, which may optionally be susbstituted..

‘Aryloxy’ is aryl-O- group, where aryl group is as defined above. Exemplary
aryloxy groups include phenoxy, naphthyloxy and the like, which may optionally be
susbstituted.

‘Aroyl’ is aryl-CO- group. Exemplary aroyl groups include benzoyl, 1-naphthoyl
and the like, which may optionallt substituted. '

*Aralkyl’ is benzyl, 2-phenethyl and the like, which may optionally be susbstituted..

‘Aralkoxy’ is aralkyl-O- group, wherein the aralkyl group as defined above.
Exemplary aralkoxy groups include benzyloxy, 2-phenethyloxy and the like, which may
optionally be susbstituted..
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Det ai | ed Description of the Invention and Enbodi nents The groups defined for
R R, R, R3, R4, R5, R6, R7, R8, RO, R, Rn 1 and the groups defined for
substituents are defined as bel ow. "~Hal ogen' group represents chlorine,

fluori ne, or iodine. "Alkyl' group is linear REARBEHRS

(C1-d )a|"ﬁ‘9?°%gﬂr’@§°6 Exenpl ary aI kyl groups I ncl ude rre?ﬁgl et/hyl ; n- propyl ,
I sopropyl, Q- but but pentyl, |so-pentyl hexyl
heptyl, oct yI g’i‘%ﬂ?cﬁ‘élyll ji}a o ’Wﬂﬁ"&‘ﬁ ‘rﬁ?"}/ﬁfﬁ‘i F’BH%HYFIEF Femutiekls FingsEEm t 0 WO

2008/ 0401%\’1%&&?@%6@(102%011 oS kg at 16050842 herd WMo 88EddGantD0) al Kyl
roups are as_defined above.

group, where h en angl%3 ,&' %I Kyl
Exenpl ary %P s SHPlagY et FCET Y B Rs ne %rﬂzﬁﬁdﬁ‘ﬁ]etwhd‘“ﬂt MHW#’BY‘orret hyl and
the |ike. p}ﬁé@ilnﬂalﬂétﬂholu@ﬂ QBmbRhIES, GhRhsuiS +1O§iblﬁdeoﬁﬁ)QUp4 -afeXeaP Al

cycl oal kyl roups incl ude cycl opr opyl cyc obutyl cyclopentyl cyclohexyl
and the | ithedike, WRigh may gpgignaliy ge sus be susbstituted. " Cyol oal kyI al kyl'

group is (C3- Cm)dfdéﬁdllﬂﬁeﬁzki/s' ﬁe@roﬁlﬁj)l@-k%ergﬁohﬁ?emamﬁﬁe{ lCis%ler)ﬁ'ndand al kyl
Y

groups are_as definped earlier. Exenplary cycl oal kylal groups I ncl ude
cycl opr opyhevieBHFPlant heteremserogny-swph rclude hésng ety o nmsrlyimethylony epbxy| - net hyl

and the Igehike, vvméhqﬁbyr@ymm bORRbdiMitdde susbstituted. " A koxy' is
(A -Cl0)al kyl -O, wherein 0) al kyI group is as defined above- Exenplary

al kyl groups i ﬂ?ﬁﬂi@l?ﬁt Fﬁ)&%ﬂm@’i’ x yWhersito heteraatyl gnoun yo exgefined @beweopy| oxy and

the |ike, pakhg ﬂ{”ﬁéfer@ﬁylbﬂﬂ s tlﬁclﬁiés Bﬁhhﬁﬁ&@d 1soﬂ%ly@<ﬁl!yk%¥zol)ﬂc§cy,
(C3-C10) cycl oa oXy grou enpl ary cycl oal koxy groups” includ

cycl opr opd’i@z" ok @Wloxbﬂ?ﬂ@}ﬂé‘ﬁﬂ@% indolsdexyh guiBseplinekyt HEKMW; whi ch may

opti onal | ¥hil@1oxy akithé ikt Rflich mAY ktaaMly belsssbliithtea. or (Cl - Clo) al kyl - CO-, where
(C-cC10)al kyI g_{?oup is as defined above. Exenplary acyl groups incl ude

acetyl, propan&ifteroapiltis Apematisdaenoralie or walksysie “ﬁ&\ﬁ’sw{f‘H@"‘PS Rleout § ch nay
opti onal | Yibdhe 1 G sSkntatdnibl Bbin aAreaatlsﬁerhdeef&atom Selédted|fron] GANEVN. EieRYRry Where aryl

and al kan%yemgrloups areI efi ned 1 dtiazol
aryl groups include as pyrazinyl, isothiazolyl, oxazolyl, pyrazolyl, pyrrolyl,
pyridazinyl, thienopyrimidyl, furyl, indolyl, isoindolyl, 1,3-benzodioxole, 1,3-
benzoxathiole, quinazolinyl, pyridyl, thiophenyl and the like, which may optionally be
susbstituted.. _

‘Heteroaralkyl’ is heteroaryl-(C,-Cjg)alkyl group, wherein the heteroaryl and (C;-
Cialkyl groups are as defined above. Exemplary heteroaralkyl groups include
thienylmethyl, pyridylmethyl, imidazolylmethyl and the like, which may optionally be
susbstituted.

Alkylcatbonyl’ is (C;-Cio)alkyl-CO-, wherein (Ci-Cig)alkyl group is as defined
above. Exemplary alkylcarbonyl groups include methylcarbonyl, ethylcarbonyl,
propylcarbonyl and the like, which may optionally be susbstituted.

.Alkylcarbonyloxy’ is (Cy-Ciq)alkyl-CO-O, wherein (C1-Cio)alkyl group is as
defined above. Exemplary alkylcarbonyloxy groups include methylcarbonyloxy,
ethylcarbonyloxy, propylcarbonyloxy and the like, which may optionally be susbstituted.

*Alkoxycarbonyl’ is (C;-Cg)alkyl-O-CO-, wherein (Ci-Ciplalkyl group is as
defined above. Exemplary alkoxycarbonyl groups include methoxycarbonyl,
ethoxycarbonyl, t-butoxycarbonyl and the like, which may optionally be susbstituted.

¢ Alkoxycarbonylamino’ is {C,-Cjg)alkyl-O-CO-amino, wherein (C;-Cip)alky! group

is as defined above. Exemplary alkoxycarbonyl groups include methoxycarbonylamino,
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earlier. The exenplary aral kanoyl groups include phenyl propanoyl,
phenyl but anoyl, phenyl pentanoyl and the |ike, which may optionally be

susbstituted. "Aryl' is nonocylic or nmutticyclic ring system havi ng about 6
to 14 canpghdb@yifs Exenplary groups include phe”y|1lﬁﬁﬁ§(B¥%mﬁﬂp l'i ke,
which may optionally be susbstituted.. ~Aryloxy' is ary -%> gr.oup, where

aryl group is as defined above.  EX | ary_aryl oxy groups include phenoxy,
napht hyl ox?h“&ﬁﬁ%ﬁ AT T Wyéﬁtbﬂ‘yg“r’r‘gb‘i i%%éll‘q }‘lc‘)%ew gk ahayt Pfftl?f“gl?. b Aroylt s
aryl - CO-  géushspruteExenpl ary anyl groups include benzoyl, |-naphthoyl and the
i ke, which may, optiong) |t substituted. ~Arakkyl' is benzyl_ 2-phenethyl and
the |ike, whi cgﬁlﬁﬁﬁ‘lba i Erﬁ?lr‘?f%bé”tf*&ﬁ%@?’i BOYR G 2s def%&?‘gﬁmiéyﬁﬁ'@%é&f al kyl - O
group, WhefrfitdibdnfE gty #yludedplelcaBborE frapiidie)1aRAYA. and K& RE, AWBIchemay) KoxXy
groups include benzy] oxy, 2-phenethyloxy and the |Iike, which may optionally
be susbsti?P&?léfH}'Pe&%b%){f’z’o05/ 040104 PCT/ | B20041000208 ' Heterocyclyl' is a

non-aromati ¢ saiiloRi@cholNAS YAYILG-CO-, WhbleinCHEA | Godp RO SY&IREA Bai Ng about 5
to about 10 carbon atons, having at, | east oné hetero atom selected from O,
S or N EXERPPRRAHSIEFSeRyE sprpsiRovsPhenexcatsemd Mephtiylpgycarbami ans theyi ny| |

piperidinymmfwmap@@a%ﬁamﬂ@bggggﬁ@h&nyI, t hi onor phal i nyl, thiazolidinyl,
|, 3-di oxol anyl , 1, 4-di oxany the lLike, which may opti onall e

| and b
susbsti t ut ed. EW@F@&ﬁéFﬁ(@éfm)?@ﬂﬂMo‘é{P%? Ky rCigaikyl\grepr iihahetf@sbar al kyl
group is agodiekidaithry RRAMEonFLENBE REMINBIBNARORN MY B thénpleude

Susbet 1t ot AaBbT ol ARy At (6 CNBRGRRm L B P oY oup i s
2 S S bt o et s ) O
Ip?\? hal azi n§| o&%‘@ﬁ%ﬂﬁd&@fl‘a@g%%ﬁoa}’%ng%é ,(8%%)3@9/1 &%91? i gl oxy and
the like, bveBrxeiB¥arPilkilQilahilgrdups inclodeshdilylduBthyl, cthyBbBam9Pandithe liks an aromatic
atons. having ABIEIERG haCer BASIENERE it (e DEAe bl ary
defined above. Exemplary alkylsulfonyloxy groups include metihylsulfonyloxy,
ethylsulfonyloxy and the like.
' *Alkylsulfanyloxy’ is (C-Cjoalkylsulfanyloxy, where (C-Cio)alky]l group is as
defined above. Exemplary alkylsulfanyloxy groups include methylsulfanyloxy,
ethylsulfanyloxy and the like. o ‘ .
Alkylsulfinyloxy’ is (CrCiolalkylsulfinyloxy, where (Ci-Cio)alkyl group is as
defined above. Exemplary alkylsulfinyloxy groups include methylsulfinyloxy,
ethylsulfinyloxy and the like. :
‘Aryloxycarbonylamino® is aryl-O-CO-amino, wherein- aryl group is as defined
above., Exemplary aryloxycarbonyl groups include phenoxycarbonylamina,
naphthyloxycarbonylamino and the like, which may optionally be susbstituted.
‘Aralkoxycarbonyl’ is aralkoxy-CO-, where aralkoxy is as defined above.
Exemplary aralkoxycarbonyl groups include benzyloxycarbonyl, i—phenathyloxycarbonyl
and the like, which may optionally be susbstituted. - .
* Aralkoxyalkyl’ is aralkoxy-(Ci-Cjo)alkyl, where aralkoxy and (C;-Cio)alky! are as
defined above. Exemplary aralkoxyalkyl groups include benzyloxymethyl, benzyloxyethyl,
2-phenethyloxyethyl and the like, which may optionally be susbstituted.
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het eroaryl groups include as pyrazinyl, isothiazolyl, oxazolyl, pyrazolyl,
pyrrolyl, pyridazinyl, thienopyrimdyl, furyl, indolyl, isoindolyl,

1, 3- benzodi oxol e, 1, 3- benzoxat hi ol e, quinazolinyl, pyridyl, thiophenyl and
the like ' 3y optionally be susbstituted.. "He ?J o IS
heteroarww&i@&iﬂg) al kyl group, wherein the heteroary %gﬁ%ﬁ é@iO&M) al kyl
groups are as defjned above, enpl ary het eroaral kyl _groups include

thi enyl met hyl , “ASkRgaTbRayipine’ iihPRlesy-Ghmamy (Wharrgtelkexy pres definh may
optional | wphe. EisRRly t athREeychtblayl C ool YihcludeS Yeha1dx)QkisnkdnideO- z- Wherein
(G -do)al kyl group is_as defined above. Exemplary al kyl carbonyl groups

i ncl ude mPbFgElaKysaRb Ry lamiPRgd s Bisniyhich may epbippAl B SYPIUIERY t he [ i ke, which
may optional | yegraHadasdondt i€ deteroarfl-dey, we&ﬁwét&ngissas( Setihedaghal kyl - CO-0,
wherein (Cl-dC o)al kylaéar oup is as .defined above. enpl ary al kyl car bonyl oxy
groups i ndxeraplagiehaigroardeasennyl grapps incdydsy piraginydnashonydy ,1s°ﬂﬂﬂisi}l°éﬁ’9@6’nyl oxyand
the Iike, hbGRaBi1,0Pt i BRBLIKaBENEUS DShirbiyicEBonyl, A K B¥EAEHRMbbny1] S

( Cl- Cla) al?k Ir-iO CO-,” wher el n&.( - &?o) aI%%-III 9groarg s’ ;By defi ned “above.
Exenpl ar y Eolisaspenl padthe likp: whish may eptisnallyihsswdstiretad-bonyl , et hoxycar bonyl ,

t - but oxycar bonylewaifl1daftRnd ko’ W1 el rdRRY-COUhiRD 2 ke HefdRRSE | Ued.

" Al koxycar bonyl aem' no' |1 sn% Cl- ?le) al kyl -'O- CO alnn’i ,no,IGMerei nl%(-_él -Cl o) al kyl
group is defipedef i pye.aboFxemplawinp| delprogivikasbpedamisny|  grovpsps | ineidede

met hoxy carbamiamiciptamts, VO 200nk940 e atkkB2004/ 000288 bonyiamino,

et hoxycar bonyl%m’ no, t-butoxycar bongll arﬁdr?c_) and the O_I I ke, V\ﬁfl%?\mlr?oay ’

opt i onal | py#olyleateopylamingt ed.  PRFEYYIcaPoyIpin, | s arsprid@dylcagienylaninoar yl gr oup

i's as def i;nefhaReNfamifs SRRhANRS, wRbY hePs oMy td5RYRRukdIC! ude
phenyl car bonyl , *napht hyl car bonyl and the |ike, which rraé optionally be
P

‘susbstituted. “As BRORS ekt i optinallysubstituted groygserlestad Hpmiphemdarp i s as
defined atﬁ@ﬁﬁqutenéx?ﬁg?idgxty Rl CBERSRMA, OdiRyRSbehTIVIE RRRpANMEar bonyl

napht hyl o>§iycar bonyl "and the lice, which may optionally be susbstituted.
thydrobenzopyranyl, indolyl, indolinyl, azaindolyl, -azaindolinyl, pyrazolyl,

benzothiazolyl, benzoxazolyl and the like. The substituents on the group represented by Ar
may be selected from linear or branched optionally halogenated (Ci-Cip)alkyl, optionally
halogenated (C-C)g)alkoxy, halogen, acyl, amino, acylamino, thio or carboxylic or sulfonic
acids and their derivatives, which may optionally be susbstituted.

It is more preferred that ‘Ar’ represent . optionally substituted phenylene,
naphthylene, benzofuryl, indolyl, indolinyl, quinolinyl, azaindolyl, azaindolinyl,
benzothiazolyl or benzoxazolyl groups.

It is still more preferred that ‘Ar’ is represented by phenylene, naphthylene or
benzofuryl, which may be‘ unsubstituted or substituted by alkyl, haloalkyl, methoxy or
haloalkoxy groups. '

Cyclic rings formed by R® and R® together may form a optionally susbstituted 5 or 6
membered cyclic rings selected from cyclopropyl, cyclobutyi, cyclopentyl, cyclohexyl and
the like; pyrrolidinyl, piperidinyl, rhorpholinyl, piperaziny! and the like.

R' and R* together represent a optionally substituted monocyclic or polycyclic

aromatic or non aromatic ring or an aromatic ring fused to a non aromatic ring selected

from,
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“Al kyl sul fonyl' is, (Cl-Ci o)alkylsulfonyl, where (Cr-ClQal kyl group is as

defi ned above. Exenplary al kyl sul fonyl groups i ncl ude net hyl sul f onyl,

et hyl sul fonyl and the like “Akylsulfinyl' is (G - Clo)alkylsulfinyl, wher e
(G -G o) is as defined above. Exenplary alk roups
i ncl ude ﬁgpﬁbSQ&ﬁ&Pnyl ethyl sul finyl and the |ike Aytﬁﬁh64 any i's

(Cf-Cwo) al kyl sul fanyl, where (Cl-C o)al kyl group |syas deflned above.

Exenpl ary alkylsulfanyl geoups include nethyl sul f et hyl sul fanyl and the
i ke " Al kyl sul f onyl ox ( Cl - Clo) al kyl sul f onyl 4

ere (G -G o)alkyl
group is as defined
nmet hyl sul f onyl oxy, et hwW&ul f onyl oxy-and the |ike: yl sul fanyl oxy' is
(C1- Clo) al kyl sul fanyl oxy, where (Cl-Ci o)al kyl group is as defined above.

Exenpl ary al kyl sul fan gr oups i ncl ude et hyl spgtTanyl oxy,
ke. Al kyl sul finyl oxy'
ere (Cl-G o)al kyl growp.js as defined above.

et hyl sul fanyl oxy and f{
(G -do)al kyl sul finyl
groups i ncl ude nethylsulflnyloxy,
et hyl sul finyl oxy and the | Lke. Aryloxycarbonyla- no' is aryl-0O CO am no,

Exenpl ary al kyl sul fi nyl®
wherein. aryl group « i ned above. Exe p A oxycar bonyl groups
i ncl ude phenoxycarb 1 no,| naphthyl oxycar bp and the |ike, which
may optionally be sis d. " Aral koxycar bon s. . gf'al koxy-CO-, where
aboWe. Exenpl ary aral koxycarbonyl groups include

aral koxy is as defined

benzyl oxycar bonyl , . 2yl oxycarbonyl and t whi ch may
optionally be susbs Ar al koxyal kyl ' i oxy-{C -d o) al kyl, where
ar al koxy and (Cl1-GC e as defined abg kenpl gry ar al koxyal kyi ,
groups include benz N benzyl oxyet hyl enethyl oxyet hyl and the
i ke, which nmay optionally be susbstituted. 13 WD 20051040104

PCT/ | B2004/ 000208 ' Aral.ko,Kycar bonyl am no' i al koxyz CO-am -no, where

aral koxy are as defifjned>y aboje. Exenplary aral )ORy| groups i nclude
benzyl oxycar bonyl am -:enethyloxycarbAwIn he I'i ke, which may

optlonally be susbsti

@3 N
o o .
: N : N
o (I
and the like.

Unless defined otherwise, ail technical and scientific terms used herein have

\/

the same meaning as commonly understood to one of ordinary skill in the art to
. which this invention belongs. Although any methods, devices, and materials similar
or equivalent to those described herein can be used in the practice or testing of the

invention, the preferred methods, devices and materials are now described.

o
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' Het eroaryl carbonyl' is heteroaryl-CO, wherein heteroaryl is as defined
above. Exenplary heteroaryl carbonyl groups include pyrazinyl carbonyl,

i sot hi azol yl carbonyl, oxazolyl carbonyl, pyrazolyl carbonyl,

pyr r ol yl ¢ag fedvwdoroaPyr | dazi nyl car bonyl , indolyl carbo- myjlrﬂﬁm;ﬁobg)gl i ke, which
may optionally be susbstituted. Het er oar yl earbonyl am no' is

het er oai yl - CO- am nqQ, wher ej hete is as defined above. Exenplary

het er oaryl car béﬁ%ﬁdA’r‘ﬁ fAgn &FJB‘li‘ﬁEenit R Se“b’??’%???‘h eesdp B@WF%W"““‘I

i sot hi azolgy|feaiuponly, ki Iﬂﬁnnda&ﬁ%ﬂlyyl&aﬁthlﬂ@)éhl&mm steRdkeAdS Yah§ ahgipny! ani i no,

pyrrol yl car bonyl am no, iri dazi nél car bonyl am no, indolyl carbonyl am no and
the |ike, PipMess H‘é}l/c‘?ﬂﬁoP o8 VIP9® susbstituted. ' Ar' may be sel ected from
optional lﬁﬂﬁr ht hy| wBne;
pyridyl, z]ku%% [ ny Bg%@% ?ﬁ%ﬁ?%ﬁgﬁ g{lﬁ gﬁ%(@%{% ar’lé

di hydr obe:cmyr &ming,| hydiony ot yi:t,lonalindmbsmlted gmap mdcdtqdl from aligl, ntkoky, rayjrl
pyrazoly], . emoptéé%o&%hgggﬂ%gﬁgeqé Pr}g o I}ﬁﬁs sThe substituents on

t he group re resen Fom [ nea’r ori bf anched
optional | W’ Imtldgemact bd s(u@b oCIdd)"eaemk)alm,‘l lmqsmndelalyl wgpredrat bgbogenetialogenCi Cal koxy,
hal ogen, |%§ nai] &%ﬁ@%@e&?&ﬁ&n' p(rra ﬁépoxyl ic or sulfonic acids and

their der opt ona Usbstitated. It- is. nor e
preferred ,h&(t aﬂdAi maryelpnrmm drrﬁeoqm mmmwpynckufﬂwtemegmewamnylh)dmy,

napht hyl e I 5 ] i n

azai ndol i %@ﬁ’ enzor%dsae]ze%)tP&iﬁL%a] Eg%xa %oﬂaﬁdg{ Y“Jigfth?‘érg%rfé%?{ rmre
pref erred Ston &tmenmeted |a®mb@ommmubycyqdhe’mg Ism om;;ﬂlyrpphtammg loor 2

benzof uryly, eteﬁX\?thEk JIBY R6 dRsHRet i tuted or substituted by al kyl, . hal oal kyl,

met hoxy or oxy groups. Cyclic rings formed by R5 and R- toget her may
form a opth’ oavdl RY musifiorm auyelc Singrsygiemnssiroted eftbre yrytrolidingln gipesidingct ed from

cycl oprop yl and the liKke;

pyrrolidi #°F’h8%| rljgll%gﬂnyl’ wﬁélggfgﬁx#lmﬁp%ﬁl‘%:}%érazr nyl and the like. R' and
R~ together represent a optionally substituted monocyclic or polycyclic
aromatic or no cc%rd@.rg% Saofhlb: enWairidht I WBrbSnt InIehtlol SBkeli® AoV AT OMBLI C

ring selected
compound of formula M), their pharmaceuucally acceptable salts, their stereoisomers and

their pharmaceutical compositions, wherein:
R' and R? together represent a optionally susbstituted monocyclic or polycyclic aromatic or

nen aromatic ring or an aromatic ring fused to a non aromatic ring selected from:

o C
o 0
ot
O OO

—/
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WO 2005/ 040104 PCTI | B2004/ 000208 I D and the Iike. Unl ess defined otherw se,
all technical and scientific terns used herein have the sane neani ng as
comonly understood to one of ordinary skill in the art to which this

i nventi ojypPabHs@ss Al t hough any net hods, devices, andpomtigfbfbmzesi mlar or
equi val ent to those described herein can be used in the practice or testing
of the invention, the preferred nethods, devices and materials are now
descri bed. 15 WO 201 346710 PCT/IBZOO4/000208 kg to an enbodi nent of
t he present inventi here is provided a co of ffornmula (1), their
pharmaceutically acce Salts, their steré i and t heir

phar maceuti cal conpositio mhereln. Rl and R2 N sane or different and
i ndependently represent h orogen, hal ogen, nitra am no, hydroxy or
optionally substitutedN Py sel ected from al i, aryl, aral kyl,

ar al koxy, heteroary qar al koxy, -OS02R8, or -NR8R9; R3 and R4
may be sane or diffe s i ndependent |y repress M ogen, hal ogen,
optionally substituted group selected fromal kyl or aralkyl; R5, R6 and RC
may be sane or differ 8 i ndependently repre drogen, hydroxy,
optionally substitut ted from al kyl, cyd aryl or R5 and R6

t oget her represent & Qr menbered aronati c plon. Aromatic cyclic ring
system optionally con alnﬁhg | or 2 heteroatons™~SeleCted fromO, S or N, R
and R 1 may forma cyglic ring system sel ected pyrrolidinyl, '

pi peri zinyl, norphg ) RI per azi nyl , oxazol j zol i nyl and the |ike.
According to anot he odi A/rent of the present Oh, there is provided
a conpound of fornuls{n,Ntheir pharnmaceuti cal gptabl e salts, their
stereoi sonmers and their pharnaceutlcal conpositions, wherein: R and R2
toget her represent a optionally susbstituted nonocyclic or polycyclic
aromatic or non aromatic ring or an aromatic ring fused to a non aromatic

ring selected Lccoxr‘gmg to yet another embodiment of the present invention, there is prowded a
compound of formula (1), their pharmaceutically acceptable salts, their stereoisomers and
their pharmaceutical compositions, wherein:

RI and R? may be same or different and independently represent hydrogen, halogen nitro,

amino, hydroxy or optionally substituted group selected from alkyl, aryl aralkyl aralkoxy,
beteroaryl, heteroaralkoxy or ~-OSO,R; S

R® and R* may be same or different and independently represent hydrogen or optionally
substituted alkyl;

R’, R®and R’ may 'be same or different and independently represent hydrogen, optionally
substituted group selected from alkyl, cycloalky!l, aryl or R® and R® together represent a 5 or

6 membered saturated cyclic ring system;

According to still another embodiment of the present invention, there is provided a
compound of formula (I), their plgamaceutically acceptable salts, their stereoisomers and
their pharmaceutical compositions, wherein: -
R' and R? together represent a optionally substituted monocyclic or polycyclic aromatic or

non aromatic ring or an aromatic ring fused to a non aromatic ring selected from:

17



[C 16 WD 2005/ 040104 PCT/1B2004/ 000208 According to yet another enbodi nent
of the present invention, there is provided a conpound of fornula (1),
their pharnaceutically acceptable salts, their stereoisonmers and their

phar maceyld %4609 P0si tions, wherein: R and RZ may becsqsmomiootisf f erent and
i ndependent |y represent hydrogen, halogen, nitro, amno, hydroxy or
optionally substituted group selected fromal kyl, aryl, aral kyl, aral koxy,
het er oaryl, het eroar alk or -0OS02W R3 and R4 may Ye sane or different and
i ndependently represej drogen or optionally $ i tuted al kyl; R5, R and
R7 may be sane or difd and i ndependently repregent hydrogen, optionally
substituted group selected from al kyl, cycloal kyl, aryl or R5 and R6
together represent a 5 g 6 nmenbered saturated cyg ic ring system
According to still ang enbodi nent of the pregéntNjnvention, there is
provi ded a conpound ( mula (1), their pharnpceutijcally acceptable
salts, their stereoish g/and their pharmaceuti nmposi tions, wherein:

R and R2 together repr&Sent a optionally substit d nonocyclic or

pol ycyclic aromatic or n aromatic ring or an_arongi{ic ring fused to a non
aromatic ring sele ON¥ o) 17 WO 2005/ 040104 A 894/ 000208 1 D R3 and
R4 may be sane or d ent @nd i ndependently g hydr ogen, optionally
substituted al kyl; R ,/=swg R7 may be sane o erent and i ndependentl|y
represent hydrogen, optiondlly. substituted group selected from al kyl,
cycl oal kyl, aryl or angh R6 together represent a 5 or 6 nenbered
saturated cyclic ri St e According to yet another enbodi nent of the
present invention, i s jprovided a conpound of forrmula (1), their
pharmaceutical ly acceptabNe salts, their stereoisoners and

R’ and R* may be same or different and independently represent hydrogen, optionally
substituted alkyl; '

R’, R® and R” may be same or different and independently represent hydrogen, optionally
substituted group selected from a]kyl, cycloaltkyl, ai’yl or R® and R® together representa 5 or

6 membered saturated cyclic ring system;

According to yet another embodimént of fhe present inveﬁtion, there is provided a
compound of formula (I), their pharmaceutically acceptable salts, t}}eir stereoisomers and
their pharmaceutical compositions, wherein:

R' is selected from —OS0,CHs, halogen, alkyl optionally substituted phenyl wherein the
substituent is selected from alkyl or halogen '
R%, R’ R*, R®, R® and R” may be same or different and independently represent hydrogen,
methyl, ethyl or propyl 7

‘Ar” represents optionally substituted phenyl wherein the substituent is alkyl

X, Y and Z independently represent oxygen

n and p independently represent 0 or 1
According to still another embodiment of the present invention, there is provided a

compound of formula (I), their pharmaceutically acceptable salts, their stereoisomers and

their pharmaceutical compositions, wherein:
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t heir pharmaceutical conpositions, wherein: R is selected from-OSO2CHS,
hal ogen, al kyl optionally substituted phenyl wherein the substituent is
selected fromal kyl or halogen R2, R3, R4, R5, Rb and R7 may be same or

d| f fer entwangosiodsigpendent |y represent hydrogen, nethy, propyl
"Ar' represents optionally substituted phenyl wherein it,%éﬁéﬁ% Og(lﬁg)suent IS

alkyl X, Y and Z independently resent oxygen n_and p_independently
represent 8 #rselectpd &om artigpatiy SBhSP‘I“F;d Fhvhehereipithrasulitigenbis seleteh Frament

i nvention, ph ﬁe is provided a conpound of fornmula (1), their

phar maceut i ¢al, %/ acceptable salts, their stereoisoners and their

phar maceut Ro& RloRpdsiand Bn@ay hpeares ¢i-diffegentymdindrpemientionpeer dpmen/ 000208 R
i's select eﬁxeﬁ:{rloﬁﬂ:ﬁqmbﬁﬁw |y substituted phenyl wherein the substituent is
selected from ogen , R3, R4, R5, R6 and R7 may be sane or different

and i ndepeHsereptesentseoptienstiv, subpfitered pheryl whewinhe subgtitespt isglcybr opyl ° Ar’
represents nyl wherein the substituent is alkyl
P x?\?gié%%nggﬁén?éﬁﬁgkégwé&ﬁdx RBeny y

X, Y and Z resent” oxygen n and p i ndependently represent 0
or |. One grwipinddpepie Eﬂm@m&wﬂounds of the fornula (1) are: CH3 CH3 H3C-~
,0 0. OCH3 CH3 19 WD 2005/ 040104

One group of preferred compounds of the formula (I) are:

COzEt ‘*/\/ COzH
30 CH3 3c CH3

COzEl O COzH
H3C CHs Hsc CHg

HSC\ /OQ/\

g 0.__CO.H

H C o=y X

3 \©\/\ CozEt 2 0@'30 CH3
—-E ] H

.C CHy

HiC. O S._-COH
H3C S @\/\/ _© ICOZEt - \\OO\/\/O‘@ I

0%
HaG  “CHs

s
@/\@Iz

N
HisC™ CHy H HyC'  CHj

HsC CHs ' 0 HyC CHa

@o coet LTI oo oo

HsC CH3 CH, HaC CHg
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CH3 C d F3C 20 .d F3C d CH3 PC I1B2004/000208 WO 2005/ 040104 F-4C 21 F3C
PCT/ | B2004/ 000208 WD 2005/ 040104 Anot her group of preferred conpounds of the
formula (1) are: H3C,, d F3C F3C d O F3C F3C 22 PCT/1B2004/ 000208 CH3

O. CO2H w0 2005040104 PCT/IB2004/000208
@ Q/V o cozst @: m/\/ 0 COzH
HsC CH HsC CHs

o] COzEt COzH

\Q/\/ ~©743C CHj \@/\, "@:’30 CHg
H30 CHj COgEt O HSC CHa COZH
Qlac CHy 4©:|3c: CHj

q |
O Aoy . e T

HaC CHa HsC CHa
Hac Hac
ch
CHj Hac
CHg
cl Cl

c O O . cl O
7 O@_oxco”a O O— COH
CHs G Gt e Hy

FsC O FaC O
O —@— CozEt O ~©— cogH

H3C CHS H3C CHS
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WO 2005/ 040104 CH3 H3C.. o~, Yet another group of preferred conpounds of the
formula (1) are: PCT/1B2004/000208 Ol-, CO2H H3C | CH3 CH3 23 WD 20051040104
F3SC F3C CH3 F3AC CH3 0o CO2H O ~\ ,)-O, CO2H CH3 j CH3 CH3 24

PCTNs 200449920863 CH3 CH3 CH3

PCT/TB2004/000208
O O‘Q’S COpEt ‘*/\, @‘ COM .
7z x S
- CHs HiC CHj HaC CH3
FgC FSC B
“(\/ _@ COZE O _ o—@—sxcozn
Hsc CH3 CH3 ’ H3C CH3
‘l\ Opomon Lo oo
H4C CH3 . HsC CHs
“Y\‘ @.0 COEt O_@O COH
I - CHy I |
HsC” "CHy H3C” "CH,
H3C H3C\S/ ;
e \\ v A\
Hac CH3 H3C CH3
L
CO,H
C[ D\I/\/ O CO,Ft N:©\(/\/0©707< 2
. Hac CHs L CHy HsC CHa
CH3

050 00

MG ~COOE e, SN
O/ \\ HSC CH3 O’ \\ H3C CH3

2. O Q o %Yv oo

CH HaC CH3 Hsc CH;
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WD 2005/ 040104 More preferred conpounds of the fornula (1) are: CH3 F3C CH3
CH3 CH3 CH3 F3C F3C PCT/ | B20041000208 CH3 CH3 S CO2Et S vCO2R H3L | CH3 n3°
CH3 CH3 25 WD 2005/040104 sStill nore preferred conpounds of the fornmula (1)

are: 26 @G%F%%@ﬁff/ 000208 CH3 WD 2005/ 040104 still noper/m2edsanomsl conmpounds
of the fornula (1) are: F3C F3C CH3 F3C F3C

Another group of preferred compounds of the formula (T) are:

Hac ° Hac, S \@v\ CO,H
SO O g Py
H;C

CH,
CH;
Cl
cl
O.Et
/“(\/o < >' COql “/\/ O CO,H
H;,G
H3C
CH,
F3C. FSC
‘\N Orageos “W Oroyems
HSC Hac
CH, CHs
%v\ o ‘\tﬂ oor
‘@T*agﬂ ‘@;3(:
CH, Chy
%\/ —@- CO-Et “Y\/ @— CO,H
HaC Hac
CHj CH3
Ao W-O oo
H30
CH3 CH3
Fac
“/\1 COEt \‘.Y\/ ‘@‘ CoN
H30 H30
CH3 CH3
@E m\/ ‘:;‘::)ZEt @ D\(\/ COZH

CH3

22



Still nore preferred conpounds of the forrmula (1) are: CH3 Still nore

preferred conpounds of the formula (1) are: CH3 CH3 PCTI | B2004/ 000208
, OXCO2H H3C CH3 27 WD 200/ 040104 CH3 CH3 CH3 OvCO2Et H3C CH3 Still nore

pref erreq,vgm,@m‘g‘s of the formula (1) are: C C Cl GkrigddkFre4/ 000208
N3C CH3 CH3 O, CO2H 28 WO 2005/ 040104 F3C

‘\‘\/-\( —-@—O COzEt “-/\/ @- CO,H
H3C.
CH

HaC
3 CHj
&
CO,Et <\/N 0._CO,H
(Jw?ﬂ U RN
: CHy CHj

o i
0 O o._Coet 9% P OOO COH
- ch?ﬂ
. CHa CHs
¢! ey |

H3C

CHa

%\N 0oy SN
Hac ‘

CHa,
ch COsEL HaC 0 COyH
O/ \\ 30 O/ \\ @W Hg(-.?ﬂ

CHjy

CH,

 Yet another group of preferred compounds of the formula (I) are:

‘\‘Y\l _@_o}/COZH

) OO COzH
HaC ] Hac\ﬂ
CH3
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F3C CH3 PCTI | B2004/ 000208 F3C Still nore preferred conpounds of the formula
(I') are: CH3 F3C F3C CH3 CH3 CH3 29 WD 2005/040104 still nore preferred

conmpounds of the formula (1) are: C C F-,C Still nore preferred conpounds
of the f‘%f(?"kﬂo?m:{o are: O d CH3 F3C Still nore pref %rrﬂﬂmggmg%nds of the
formula ( CH3 PCT/ | B2004/ 00020$ CH3

\‘\*/\/ 0 COZH ‘.\/\, ‘@ COH
H30 \S
C

HyC
Ha CHs

Y -0, COM
CHs HaC ] CHs H-aczs
CH, CHj

CHs HsC CH; Ha

CH, CHy

.‘/ o} COzH g 0 0._CO,H
—©/ O-@*ad\

CH3 Hy
“\(\/ CozH “\’/\/ —Q_ COH
| CH3

Fac
‘\.\Tm o “N Oranr
H3C
CH3 CH3
COzH COzH
H3C Hac“
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CH3 30 WO 2005/ 040104 PCTI |1 B20041000208 Essentially preferred conpound of
the present invention is OLl-.,| CO2Et CH3 Anot her essentially preferred
conmpound of the present inventionis OO, -,,CQ2H CH3 CH H3C Anot her

essenti ally,pehfyyr ed conpound of the present inventi earigbdidebdtt CH3 H3C
CH3 Anot her essentl ally pref erred conpound of the present invention is CH3
H3C CH3 Anoth gfe aII é‘g ed c ound of the present invention is
CH3 Anot her ‘F‘ifi ?: r8f the present invention is CH3
31 WO 2005/ 040104 PCT/ | 82004/ 000208 Anot her essentially preferred conpound
of the present invention is F CH3 H3C "1 CH3 Anot her essentially preferred
conpou lf the present invention is

o—@o)/cozr:'t COzEt

CHs Hac | HSC
CHs CHs
Cl ol o, o ‘.\N (Ooucos
CHj HaC ] Hac\g

CHa CHa

FaC FsC O
(2 oo oo , @V\

CHy Hae CHg HyC
CH, CHj3
P
OYCOzEt N CO,Et
HaC - CHj HSC\S
CH3 CHs
‘\‘\/\ COzEt l O OVCOZEt
—@Isc ’ O-@T'L’i(f\
CH3 CHy
Hac HSC\S
CH3 CH,
3C : F3C :
H30 I H;,C\S
CHs CH,
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CH3 Another essentially preferred conmpound of the present invention is CH3
O CO2Et H3C I CH3 Yet another essentially preferred conpound of the present
invention is CH3 Yet another essentially preferred conpound of the present

i nvent i oRyd Sook@fe16dH3 Yet anot her essentially preferre¢mTagsioviadsof the
present invention is 32 WD 2005/040104 F3C CH3 PCT/ |1 B2004/ 000208 The nove
conpounds.of the general formula (1), as defined above, have PPAR agoni st
activit redu0|ng lipid |levels, Iomer chol esterol and reduci ng body
wei ght a — ,I effects _in the treatnent
and/ or prophyl axi s.of 4 S é Eated to ing 0Ile

at her oscl er osr's, ‘oronar 6} I seases, Sy dro p- X u{a cose

t ol er ance, insulin resistan €, ilnsul i n re5|stance Ieadlng to yp

di abet es and di abetic conpllcat|5hs thereof.' The conpounds of tﬁahpresent
invention are adm nistered in dosages effective to agonize peroxi sone
proliferators activated receptor where such treatnent is needed, as, for
exanple, in the prevention or treatnment of diabetes, hypertension, coronary
heart di sease, Sumhﬁﬁﬁﬂﬁ&hﬁ%gﬁbﬁﬁﬂ§&mﬁ$ﬁmnﬂCg%?@era| vascul ar di seases,
psoriasis, polycystic ovarian syndrone i nfl ammat ory bowel diseases,
ost eopor , hyotonic dystrophy, pancre tis, retinopathy,

arterios osi s, xanthorma and related d ders- For use in medi ci ne, the

|
salts _@,o CO4Et
H3C “CHy

CHs CH,

‘\‘\/\ COZEt OXCOZH

_©T-|30 CHs 0 HyC CHs

o—@——o CO,Et | O O O COH
x | ~

HsC CHj HsC CHj
' O HaC Ha COZEt O OXCOZH
—@T“lac CHj = o~©;30 CH3
O ﬁ—@—o CO,Et : O H«@—o _CO,H
2 2
= 7< = 7<

coaH
H3C CHs

HyG CHa CH; ' HiC CHa
‘% s eom o o~ )s oo

HaC CH3 CHy HaC CHy
‘\‘\r\/ -@~o COZEL O OOOXCOZH

HSC CH, ' CHs HiC CHj

26



of the compounds of this invention refer to non-toxic "pharmaceutically
acceptable salts.” Qher salts may, however, be useful in the preparation
of the compounds according to the invention or of their pharmaceutically

accept ablygy s@4bd1045al ts enconpassed within the term " phaipmepsoddal |y
acceptabl e salts" refer to non- toxic salts of the conpounds of this

i nvention whi Cﬁnﬂhﬁr&ﬁ%ﬁ@«!o}ﬁp@f ﬁpgftﬁgfoQMuLﬁﬁ?&’éJ ng the free acid with a
sui tabl e organic or i'norgani c bas Representative salts include the
followrg: Li, Na, K Ca, My, Fe, Cu, Zg NN - di acetyl et hyl enedi am ne,
bet ai ne, ei ne, 2- diethyl am noet hanol ‘ 2- di net hyl am noet hanol ,

N- et hyl no } N- et hyl pi per| di ne, gl Bsam.pes, gl ucosani ne, hydr abam ne,
i sopropyl ani =®- hyl g @ ﬁ@nEphoI ine, | n§

procaine, purines, YPheobr ouifec” tar,et hyl ami ne, amn / C CH
tripropyl am ne, trGHet ham ne, diethanol am ne, rregl onj ne, et hyl enedi ani ne,
N, N - difabemy] et hyl enedi am ne, NN -di b&égzylet hyl enedi am ne, N- benzyl

choline, choline hydro di cycl ohexyl am ne, netfornin,
yI et hyl gape, di al kyl ami

@ kyI am ne,_ t hi am ne,

. pred- P ne, sper m al d) ants
gl yci nol , phenyl VAl noI gl y;g?%ma al ani ne, ~3 051@@9_}%'4
PCT/ | B2004/ 000208 | euci ne, i sol euci ne, norI euci ne, (i"iar osi ne, cVi?tl ne,

cystei nd3CxEthi oni ne, proline, hydroxy Fas hi stidi ne, ornithine,
| ysi ne, ard serine, threoni ne phen e; unnatural am no acids;

D-isonmers or s i tut eg@@ aCé guani di nubstl t ut guani di ne
wherein the subs e & edfrommt ., ..-.-- Q@fwl,
al kynyl , ammoni um @t substi tU:tC‘eGHsammnl um sal ts ang aI uni oM ﬁ

sul phates, nitrates, phosphates, perchlorates, borates, hydrobali des
acetates, tartrates, naleates, citrates, succinates, pal noates,

met hanesul phon Bﬁrﬁﬂm e e%tcgﬁpou%ﬁé 6ﬂ4f§%§§pﬁg‘¥gr oxynapht hoat es,

benzenesulfona corbates ycero or ketoglutarates. The

conpounds_.Qf the present |nvent|on may haye chiral centers and occur as
racenmat e acem ¢ mxtures and as indi vI di astereoners, or enantioners.
The pres ntion inc des W|th| n itsxsCepeyprodrug he corrpounds of
this o}
H3C><CH3 H30><CH3
: CHj
DU
0 COgEt %\/\/N OXCOZH
© Hg4C CH . CH, HsC CHs
S C0uEt o@sx"oz”
Hac CH3 CHj ch CH3
“ﬁm 0. OOEt o‘@“’xm’“
Hac CH; CHa HaC CHj

Still more preferred compounds of the formula (I) are:
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invention. In general, such pro drugs will be functional derivatives of the

conpounds of this invention which are readily convertible in vivo into the

required conpound. Thus, in the nethods of treatment of the present

i nvent i onW{ 1ees/04e10M " adni ni steri ng" shall enconpass thec of the

vari ous conditions described with the conpound specifi caFI y d| sc osed or

wth a corrpound whi ch may not be specifi cal | y disclosed, but which converts

¢ fini stration to the patient.

preparati on of suitable

$ are d Odflyy exarrple " Des GHr ugs,

ed. H Bundgaard i 5] Metabolites O ds- include

active species produced upon intfBgduction of corrpounds of "t his icmyention

into the | ogical mlieu. The stereoi ers of the present invention

i nclude e loni angf{or geonetrical i ﬁl&ph@%(R), (S), a mxture

of (R and (9 @ (2) m'xture of (E) @ or bi nat i ons
t her eof such at : ("@‘ B) ., (R)( angd AheO ' g ¢ vi dual
optical isomers or require may be obtai ned by us 0 .8 ents in

such a way to obtain single |so H c formin the process wher'év H
by conducting the reactl @ the presence of reagents or

-edures for the sel ectio

catal ysts the| r single enantioneric fo Sonme of the preferred nethods
of resol utTx cpnpounds i ncl ud m cr ob| al resol ution,
resol ving the AS ,_ al t cder med wit h atEoEP”dEI ic
acid, canphorsulforic acidy f}.f% ic acid, lactic J€i d; an }%

wher ever appl i cabl M chiral'® aggs such as bruci i ci nchond" al oi ds and
their derivatives and.the |ike. ohmonl y used met hods are conpi | 3by
Jaques et gl in "Enantioners, Racemates and Resolution" (Wley

Interscie 1981) Where appropriate t orrpounds of fornmula (1) may be

resol ved b | ng with chiral am nes, “am a¢i ds, am noal cohol s derived
from 34 WO 2005/ Q0104 04/40 208 ami ds o nal action
i , 5&@'% n\Q/)él‘gt aci d i n¥0 g 8*% cA T

di ast ereoners nay IBH; separ at eds@i f her by fracti ong&H;crystall iHs&t ifon or
chromat ography and the stereoi sonﬁ‘r"s of conpound of fornula (I) ¥y be

o o
CH3 3 CH CH 3 H 3C

Still more preferred compounds of the formula (I) are:

cl

cl ci ‘ O
. —@-o CO,Et z o—@—o CO,H
H-_;C 73

CHa H;C

28



The ternms "individual," "subject,” "host,"” and "patient"” refer to any

subj ect for whom diagnosis, treatnent, or therapy is desired. In one
enbodi ment, the individual, subject, host, or patient is a human. O her
subj ect s waYoosasheide, but are not limted to, ani mal amngkdsdbsdgosbut not
limted to, cattle, sheep, horses, dogs, cats, guinea pigs, rabbits, rats,
pri mat es,FPpossum; and mce. Qther subjects include species of bacteria,
phages, cé ul tures, viruses, plants ang OYher eucaryotes, prokaryotes
and uncl assi

gani sns. _The terns "treatge . "treating,"” "treat," and
the |like are use erein r rall totaini 0 desir
phar macol ogi cal f Pphys 08' gﬁggffec{ The¥efYec 3 eémg%ghyl actic
in terns of conpletefe or parti“%’l preventing a diSbase or s¥#pt t her eof
and/ or rrq_.é/cbe t herapeutic in ternms Of agpartial or conplete st abiT®zati on or
cure for jease and/or adverse effec i i butable to the disease.
"Treat nent" ag ed herein covers any. treatss f. a disease in a subject,

particularly a hling , an L@L s: Cg(7) prevent t he d_l@s_ or. synpt om
from occurring i ‘db'gjct |gi % E’tbe pr edi spéseg?te Re_/di %’é‘xor

synptom but has not Cyet been ditkgrnosed as having i¢w; (b) inhitkétiing the

di sease symptom i.e., arresting s devel opnent; or (c) relievifgthe

di sease synptom i.e., causing regression of the disease or synptom The
term"therapeytically effective anmount " s mean that anmount of a drug or
phar maceut i agent that will elicit the Ql ogi cal or nedi cal response of

a tissue, syst @ pati eAat\t hat is _being so . It is tre=pe understood
that this inventONN q’pgcqzﬁtthe part @ CO,H
protocols, cell |ines, construkdcs,) and reagents delqari bed Her gj, nd as such
may vary. It is also to be under$ieod that the terninology used Ogyein is
for the purpose of describing particular enbodinents only, and is not
intended to limt the scope of the present invention which will be limted
only by the appended clains. The pharnmaceutical conposition may be in the
fornms normal | y semplogyfeeferral sompamds bfahd fthula gpgsul es, powders, syrups,

sol utions, suspensions and the |ike, nmay contain .flavorants, sweeteners

etc. ingutable solid.or liquid carrierg~qr diluents, or in suitable

sterile dia to forminjectable solutig or _suspensi ons. Such conpositions
typi cal | i to 50% prefe ab to 20% wei ght of active
conpound, t O, COEt o Q. COqEt
CHy - HsC CHy Hsc\}g
CHj CHa
G Q0
O = OOOXCOZB OOO: COEt
CH3 H30 ’,f CH3 H3C:%
CHa CHj
Qi O
CH, HaC III CHa H3C¥
CH, CHg
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of the conposition being pharmaceutically acceptable carriers, diluents or
sol vents. 35 WD 2005/ 040104 PCTI | B2004/ 000208 Sui t abl e pharnmaceutical |y
acceptable carriers include solid fillers or diluents and sterile agueous
or organi woesue@ns. The active ingredient will be prasgidoddbosidsh
pharrnaceutijal conpositions in the anounts sufficient to provide the
desired dosage in the e as described above. Thus, for oral

adni ni strati on,Stl W‘%@P&Vﬁ?‘%@ﬁ%ﬂséﬁﬁméﬁﬁm@) a€ombi ned with a suitable solid
or liquid carrier. or diluent to formcapsules, tablets, powders, syrups,

sol utions spensions and the like. Th naceutical conpositions, may,
i f desiredwseqQrtai n additional, conponent Sy sl as flavourants, sweeteners,
excipients and fhe Iiggg;fgfopa&§ggeral admi n active

i ngredi ent can Be Yonbi n i) Sterile aqueo 72n @aC®25t f or m
i njectabl e solutidis or suspbfsilons. For exanpl e, cepl uti ons hr sesame or
peanut oil, aqueous propyl ene gfyéol and the |ike can be used, agHswell as

€l ons of water-sol ubl e phar mfage
salts or safis wi th base ofthe*conpounds.
i ngredi en sglyed in pol yhydroxyl ated cast of il may be used for
i njectabl e soluﬂiﬂns. TBAQ;ZL ct?g sol ut i ons~gfepared i ﬁ&ﬁher can
t hen be adm ni st&reff | no , intraperitoneal gy, subcu e usly, or
intranuscul arly, wi%h intrami®tular administration being preferresin
humans. For nasal adm nistration, the preparation may contain the active

i ngredient of the present invention dissolved or suspended in a liquid

carrier, in parsqlh% ﬁﬁ@&&ggﬂ@ﬁgpﬁg h’%““l%, F . aerosol application. The

carrier may contain a ves as so |2|ng agents, such propyl ene

aqueous sol u ity cal | y- acceptable acid addition

gl ycol, swgfactants, absorption enhancegs such as lecithin

(phosphat Icholine) or cycl odextri.n or servati ves such as parabenes.
Tabl ets, Uf 2 capsuLes having talc as a carboh drate carried

bi nder or & ke~are— d,M Ssui tabl e 06 90l CRy QN.
Preferably, carridfs for Yeh dragees or capsw oe ctdse, corn

starch and / or p&fato starcﬁFEA
a sweetened vehicle can be enploye
conpounds of

érup or elixir c&Hs be used*hﬁ ases where
The gosage regi nen utilizi ng®the
he present inventijon is sl

cl

(oo com (oo som
CHa L HC | CHa C\S

CH; CH,

“.\/\/ O COzH ‘\‘Y\’ ‘O‘ COZH
H4C ” Hac
CH3 CH

3
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accordance with a variety of factors including type, species, age, weight,
sex and nedical condition of the patient; the severity of the condition to
be treated; the route of admnistration; the renal and hepatic function of
t he pati end 200801d4she parti cul ar conpound or salt thempeafiBsopbmymd. An
ordinarily skilled physician, veterinarian or clinician can readily
determ ne and prescribe the effective amount of the drug required to

prevent, count arrest the ess of. the condition. Oral dosages of
the present in ?%lﬁ Wﬁ @’&R‘EB&L‘?W@“PHBY"‘@B?’BG effects, will range

bet ween about O. 01 ng per Kg Qf body wei ght per day (ng/kg/day) to about 500
36 WO 2005/ 040104 PCTI | B2004£6000288 ng/ kg/ day, preferably 0.01 to 10

ng/ kg/ day, and nost preferably to 5. or al

admi ni stration, the conpositions™arg”p \ﬁ ded in the form of
tablets containing 0.01, 0.05, 0.1CHY 5, 1 0 5.0, 10.0, 15.0, 25.0,
50.0, 100 and 500 mlligrans of the active |ngred¥@nt for the synptonmatic
adj ust rent of the_dosage.to the patien treated., A nedicanent

typical ly cont éﬂ’ﬂ@“f%ﬁﬁ%‘%@[?&e‘ﬁ 6%“??@‘“%6}‘3 HRFEEREOFIHYE I§5f t he active
ingredient, preferably, fromabout 1 ng to about 100 ng of active
ingredient. Intravenously e nost preferred doses will range from about
0.1 to about 10 ng/ kg/ m nute iNg a constant rate infusion.

Advant ageousl y, compounds of t esent Ir t|on be adm nistered in a
single daily dose, or the total “¢ali g ade égﬁ%ninistered in divided
doses of two, three or four tinmes daH}y. Furtheh e, preferred conpounds
for the present invention can be administered in fid¢ranasal formvia

t opi cal use of Asofhergpiertially prefamed sompopndpithemyesentinventionisansder mal rout es,
using those fornms of transdermal skin patches well known to those of
ordinary skill in the artF pe adm nistered in the formof a transdernal
delivery. system the dosage stration will, of course be conti nuous
rather than intermttent throug d .r»e regi me In the nethods of
the present i nvention, the conpotsfdsy# |n detail can form
the active ingredient, and are typiceh]y adnlnlmpe ed in admxture with
suitabl e pharmaceutical diluents, excipients or c&Hsiers (collectively
referred to heAsptherassentisdly piearred coregound of tkg preseittimyshijorsiel ect ed with respect
to the intended form of adm nistration, that is, oral

\.‘\/\/ —Q— 02H
ch

- CH,
Another essentially preferred compound of the present invention is

‘ ch

Ha

Another essentially preferred compound of the present invention is

CH

3
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tablets, capsules, elixirs, syrups and the like, . and consistent with
conventional pharmaceutical practices. For instance, for oral

adm nistration in the formof a tablet or capsule, the active drug
conponent woaeoimaomenbi ned with an oral, non-toxic, phapepaRusddeadesy
acceptable, inert carrier such as |actose, starch, sucrose, glucose, nethyl
cel l ul ose, magnesi um stearate, -dicalcium phosphate, calciumsulfate,
mannitol, sorbitol and the like; for oral admnistration in liquid form
the oral drug comffishenendialyprefsaed enmpeidptierresantjnvsntion is non-t oxi c,
pharmaceutically accepta hnert carrier such as ethanol, glycerol, water
and the |ike. Moreover, W ired or necessary, suitable binders,

| ubricants, disintegrating age col g=\ng agents can al so be

i ncorporated into.the m xture. e-bilgdet 304 Wide starch, gelatin,
natural sugars such as glucose or hgial actose, tn sweet eners, natural and
synthetic guns such as .acacia, tragacanth or ‘Sogium al gi nat e,

car boxynet hyl Cg&doﬂlepésgemﬂﬁy' ?r@fef}é’ci &g@o loYﬁ%lpms )ﬁﬁé;t%ggs the like. Lubricants
used in these dosage forns I nclude sodiumoleate, sodium stearate,

magnesi um st earate, sodigpim henzoate, sodi um acetate, soaium chloride 37 WO
2005/ 040104 PCT/ 1 B2004/ 000208 and the like. Disintegrators include, wthout
limtation, starch, nethyl bl ukose, agar, bentonite, xanthan gum and the
| i ke. The conpounds of the pre inventi acF sy be adnministered in the
formof |iposone delivery systefis,*s as_gmal¢ uni | anel | ar vesicl es,
large uniilanmellar vesicles and mfHsil amel | arHgedi cl es. Li posonmes can be
formed froma variety of phospholipids, such as €Hgl esterol, stearylam ne
or phosphat i dylAuuetier eresntialGoprpleurempbunidiod thepeseninvemioeik | on may al so be
delivered by the use of nonoclonal antibodies as individual carriers to

whi ch the conpound nol ec /‘-I are coupled. The conmpounds of the present
invention may al so be couwp] & {th sol uble pol Ymers as -targetable drug
carriers. Such polyners can i de pol YVi=yl pyrroli done, pyran copol Ymer,
pol yhydr oxypr opyl nmet hacryl am desphef ,0 &%t hyl aspart ani de- phenol ,
or pol yethyl eneoxi de polylysine sypgtituted & 'olpal m t oyl residues.

Fur t her nor e, 3 CH,

Yet another essentially preferred compound of the present invention is

e BRI

HsC
CHa
Yet another essentialty preferred compound of the present invention is

Yet another essentially preferred compound of the present invention is
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t he conpounds of the 'present invention may be coupled to a class of

bi odegradabl e pol Yners useful in achieving controlled release of a drug,
for exanple, polylactic acid, polyglycolic acid, copolyners of polyactic
and pol yowweedsiaoesi d, pol yepsil on caprol actone, pol yhygasobssbyri ¢ acid,
pol yort hoesters, polyacetals, polydi hydropyrans, polycyanoacrylates and
crosslinked or anphipathpc bl ock copol Yers of hydrogels. The conpounds of
formula (1) can general 1Y@ prepared, for exanple in the course of a
convergent synthesis, by |wgkage~Qf two or nore fragnents which can be

derived retrosynthetically frdg (1). | he preparation of
é_ %@ﬁ{l n the course of
W

conpounds of formul.1, it may 06 S
synthesis tenporarily block functioog groups y could lead to undesired

reactions or side reactions in a synthetic step bycHrotective group suited
to the synthesis problemand known to the person skilled in the art. The
nmet hod of fragﬁ‘ent coupl i n% I's not restricted to_the follow ng_exanples,

but is gener al I'yfedptliccmprunds gf thesgrpgmpdoauly (D camisdnshiaboys: ys ABAR (1). The

novel CO”DQ%bBQﬁadﬁfvit} hR rfueme 'l‘fﬁidi 189 | dwRFinYVBkdlesRir 6l AR SuARE 864 Weighto the
procedure of_ the, fqll ow ng schenes_and _exanpl es, using_ appropriate materials

and are f & KdENghond| slacprgviy bengficidl SEPER e Ssatmptt aadies Brepivdads ofhe npst

preferred godRQUuer&dab indrédBed RYVEANIOF UPida fhabilefdsisAbbromiy bAGS QtigeRRs fical |y
set forth in these exanples. These younds are not, however

X CO | . to be
const rued SEdrmerfrigpaied glpgose tplosance.ipsylin resistagers finsalin gpsisigace; lpadinentpent i on,
and any cosg?gmaflaj,@gag@@%ﬁ@ﬁﬂg%gfhe{mﬁ'hei r noieties may irtself forma

genus. The tollow ng exanp gé further illustrate details for_the greparation
of the conpouridé cgRPeYRds SFsent AVETHOm AT admpigistereddp dogages; ¢ifeche Rt wi | |

readi |y unggnit paroxitdhal prollfer@ion: aéavatadirbcepsr Wheré BRhaemticit iOnGdands, Bsrocesses of
the follow n reptﬁr ative 1grocedures %BbV\D 005/ 040104 PC}I@I B§g04/ 000208 can
be used t o B} RPLNe RRERsten o BT ohPirbess, DEPRTRFEaoRPEY dEHT S580el 5| us

unl ess ot bRédicResROIORk, pdiftthefaDldsaildr dcaSed) psveiasis polyEysacrplacisn gdadoiiebe

DT 0Cedur &5 gt TR g oL SRLES DLaLL Ve, OMROUNS, Of, LG B eSSt akiYent on

retinopathy, arteriosclerosis, xanthoma and related disorders. For use in medicine, the salts
of the compounds of this invention refer to non-toxic "pharmaceutically acceptable salts.”
Other salts may, however, be useful in the preparation of the compounds according to the
invention or of their pharmaceutically acceptable salts.

Salts encompassed within the term "pharmaceutically acceptable salts” refer to non-
toxic salts of the compounds of this invention which are generally prepared by reacting the
free acid with a suitable organic or inmorganic base. Representative salts include the
following: .

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn; N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, - 2-dimethylaminoethanol, N-ethylmorpholine, N-ethylpiperidine,
glocamine, glucosamine, hydrabamine, isopropylamine, methylghicamme, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
triptopylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine,
choliné, choline  hydroxide, dic:)'/clohexylamine, metformin, benzylamine, ~
phenylethylamine, dialkylamine, trialkylamine, thiamine, aminopyrimidine, aminopyridine,

purine, spermidine; alkylphenylamine, glycinol, phenyl glycinol; glycine, alanine, valine,
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described in detail, one of ordinary skill in the art can readily prepare
addi ti onal conpounds of the present invention clainmed herein .Schene 1. The
conpounds of general forrmula (1), where p represents 1 and all other

synbol s af@2@soseis ned earlier, may be prepared by thecrapsoess2es shown
I n-Schene-1 below m(Hall. 1 R" C2Rt R2 R3 (Ib) RL Ra rl1l ~ ICO2Et 30, R

YIOH O Schene-1 _The conpound -of formula (la) is converted to a conpound of
formul a (I Bycig dsoleucipg| notlpysinee SEeNns, Rystingy Shisteifit Mo Prodinenhydsonr | odi ne,

and R2 reppemeN histifiiél Reifihedty@fe, arbifind, kihd, BSodiey, MRényILAGT! QRndi@RNer . by
usi ng phosphono acetate conpounds sel ected from  substituted phosphone
acet at e coffBergs:s DapPmess of jsubshiptedppaiap Hids awgidince substitiadngiamidinshosphono

acet at e, Phiirdin @d24bsERRRL ardRbedbteridmh ko éﬁ'ﬂﬁo,faﬂ(?ﬁ alke A, AndiNEmmeAGk On 39 WO
2005/ 040104 PCT/ | B2004/ 000208 may. be sel ected from sodi um hydri de, potassium

tertiary bt Sibptifated samensim sty endogipaEnm sdigi usminhetenonittetes. Bhwaphaieset hoxi de
and the |ik&nlokkiSs, SN thydRBslides) 1d3Ritel CREHAHQN thaleates, citrates, succinates,
palmoates,  methanesulphonates,  benzoates,  salicylates,  hydroxynaphthoates,
benzenesulfonates, ascorbates, glycerophosphates, or ketoglutarates.
The compounds of the present invention, may have chiral centers and occur as
racemates, racemic mixtures and as individual diastereomers, or enantiomers.
. The present invention includes w:thm its scope prodrugs of the compounds of this
invention. In general, such pro drugs will be functional derivatives of the compounds of this

invention which are readily convertible in_vivo into the required compound. Thus, in the

methods of treatment of the present invention, the term "administering” shall encompass the
treatment of the various conditions described with the compound specifically disclosed or
with a compound which may not be specifically disclosed, but which converts to the

specified compound in vivo after administration to the patient. Conventional procedures for

the selection and preparation of suitable prodrug derivatives are described, for example, in
"Design of Prodrugs," ed. H. Bundgaard, Elsevier, 1985. Metabolites of these compounds
include active species produced upon introduction of compounds of this invention into the
biological milieu. |

The stereoisomers of the present invention include enatiomers and/or geometrical
isomers such as (R), (8), a mixture of (R) and (8), (E), (Z) or a mixture of (E) and (Z) or
combinations thereof such as (SXE), (S)(Z), (R)(E), (R)(Z) and the like. The individual
optical isomers or required isomers may be obtained by using reagents in such a way to
obtain single isomeric form in the process wherever applicable or by conducting the
reaction in the presence of reagents or catalysts in their single enantiomeric form. Some of
the preferred methods of resolution of racemic compounds include use of microbial
resolution, resolving the diastereomeric salts formed with chiral acids such as mandelic
acid, camphorsulfonic acid, tartaric acid, lactic acid, and the like wherever applicable or
chiral bases such as brucine, cinchona alkaloids and their derivatives and the like.
Commonly used methods are compiled by Jaques et al in “Enantiomers, Racemates and
Resolution” (Wiley Interscience, 1981). Where appropriate the compounds of formula (I)

may be resolved by treating with chiral amines, aminoacids, aminoalcohols derived from
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sel ected from al cohol selected from nethanol, ethanol, propanol, isopropanol
and the like or mxtures thereof, tetrahydrofuran, ether, dioxane,
di mret hoxyet hane and the like. The tenperature of the reaction is maintained

in the raggeo@foslofo 1O C, preferably 0 C. The dur atimr/@bocsenzoseacti on is
mai ntained in the range of 10 to 24 hours, preferably in the range of 12 to
18 hours. The conpaun

0acl COIl

d.of formula (.Lb where "Hal: represents hal ogen atom
such as  bFORCHAL,FOTEHioRY =ackon f&‘gd’ue(%‘? 5?%%?33“1’?@%?% Oe(ﬁgrg?%ﬁfldilgtocﬂnverted to
a conpound amfde; filer wiaktare¢er} , mayh diee sdparated peithee vy &ngtiondr ety@altisaioRZon epr esent s

aci d it apesafaiy S 4 e e B Rt SRS sl B O

di benz[ a, hhydwsiydingibepas diantetedniclaimide. The sol vent used in the reaction is
sel ected from '.erahydr.of utan, ..dioxan gcetonitri,) e i net hyl. et her,

di et hyl et her, d'#hr?e?rr‘fiji'l f“lﬂf’ ’desuhl’?ﬁt’t s 4. Pﬁeé& r?&’ég?@ﬁy %g‘-’r carri ed
out at a r%blgﬂiagh&ﬁ?eﬂéaﬁlﬁﬁte oﬂ}fhetaby'é is désifed]';] IR emirchmem,[) lm& iiﬁﬂiviﬂlfrl]al,t he f
reaction may.be in the.range, of “15_t0 8 hours, efera jn the range o
15 to 24 h&Es h‘?ﬂ’e""&?ﬁﬁ@&%ﬂ Ingpary o??t?ﬁ‘i %‘%{eFté)“,‘ayi‘E‘:hS{eeé raé"dn'%{‘rllﬁ'f'ﬁe@dﬁpound of
fornul a (| anigals deRidig b nodMichitlRR toq E&tlg Shedp Hones] dogs, thte gheapied b, DY usi ng
substituted phosphone acetate. c ounds selected.fr triethyl phosphono
acetat es, (1% REDHGT BRRSSHRAND Rt A S SRl Recion oh BIsERcPIOHES. falike.  The
reducti on ofltuteseriasesdantchnd bthbrameatydes( profarjotesand aieesifiell ganfsakmul a (1d) may
be carried,put in.the presence,qQ , reduci age sel ected from DI BAL- H,
ALH3, it hiTE‘hﬁemaﬁ Hﬁ"infﬂ"‘ﬁm %E%Pﬁ a%?f%t ﬁ%dd EHF !fg"gm‘rﬂ%egé‘ A refergspemplly Phe

reacti on meptaihiag e lieitd ghicmadslogical weiie, plysiblogioyideftdctir e (eFi8E?) may eeher ,

di oxane, di net hoxyet hane .and | i ke. . The * tenperature of- the reaction may
be T ¢ he. PRAIRY T Ga of copeletly of il BryeltRE PRUHE, B aTBPOR BYSTo - 00 C
The dur at i edil/@fmiyhiee theapdutiofin tsays iof) a tagial ang@miéte GtabiliBation o2 ch@UfCS a
preferably in t range Qf { oyrs. T, enper at ur.e _and duration of
the reacti Slﬁeaﬁeawg%éa‘g'gg? 8§e§5%h1%}‘tﬁﬁf %"e@ﬁ?‘é;%aé%cgle}%a}m%?l—ﬁ.“%}émd%ﬁ?ﬂefsng‘ of d
conpound oOfnyf tematmentiof{ d dijeasel ihla sabjedgacticotirlph hmermahd ivclud)s: (2)\pheesting
represents_1,..Y represents.0 or S. (Mtsinobu.treactipon) to obtain a conmpound
of formul gle (dﬂe?sevﬂ?les?%‘ptﬁmr fé%rf’ eog%“ﬁ?n S @b eecgr-W éusc s ge éfcdjé?osﬂ%?? gﬁ?r esents

al | the gr disqase asymptom, but has not yet been diagnosed as having it; (b) inhibiting the disease

symptom, i.e., arresting its development; or (c) relieving the disease symptom, i.e., causing
regression of the disease or symptom.

The term "therapeutically effective amount” shall mean that amount of a drug or
pharmaceutical agent that will elicit the biological or medical response of a tissue, system
or patient that is being sought. ‘

It is to be understood that this invention is not limited to the particular methodology,
protocols, cell lines, constructs, and reagents described herein and as such may vary. It is
also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended.to limit the scope of the present invention
which will be limited only by the appended claims.

The pharmaceutical compo-sition may be in the forms normally employed, such as
tablets, capsules, powders, syrups, solutions, suspensions and the like, may contain
flavorants, sweeteners etc. in suitable solid or liquid carriers or diluents, or in suitable -
sterile media to form injectable solutions or suspensions. Such compositions typically
contain from 0.1 to 50%, preferably 1 to 20% by weight of active compound, the remainder

of the composition being pharmaceutically acceptable carriers, diluents or solvents.
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defined earlier, except hydrogen atomand all other synbols are as defined
earlier, by using PPh3, diisopropyl azadicarboxylate (D AD), diethyl

azadi car boxyl ate (DEAD) and the |like. The solvent used in the reaction is
sel ect ed w¢ yxbMiggahydr of uran, tol uene, benzene and t perTAghob¥dodsid5/ 040104
PCT/ 1B2004/ 000208 |ike. The reaction tenperature may be in the range of 20

to 40 C, preferabl t room fenperature. The durat] of the reaction may
be in the rangg’“ﬁ‘?e(eﬂfgh%“gb“"ﬁ PECPIS PRITISTR fRFiu Fﬁg]f%gﬂ‘?r%ﬂb@hﬁ’f‘tswdt o 72
hours. Thesteidpqusads ok @gmer adlutfons. Mbea adtivy m@edd iattRZiur Beprpeaaﬂmt)i&l kydr ogen
atom Y represents 0 or .S, epresents. | and al] other s ols are as
defined eal W?“W"B’Bwnf:ﬂ“éB’a‘&%%“?“?%rﬁ“&‘c’(%‘rfﬁ@ o e qegirshosaee iy eher e R7
repr esent Srafge asgﬂdgbmﬁl%fwﬁne@ht@ﬁtf)dr:ﬁ adﬁiﬁﬁﬁﬁgorlpﬁﬁld’ g@ﬁs,in%(edi&@rc?%ﬁtz 0I or S,
p represents. |l and_ all other sy s, are as define earlier, ydrol ysi s
usi ng conv‘é’ﬁtbimﬁﬁa"f’lﬂ}’rét%‘fﬁﬂ%‘? sofffieor RYHY icarmeny gy, diluent: 5 formy cagitles ﬁab)t(% presence

of a base gow@BrsasyrsRdicmony GiPunsiias aDile Iikb.UMhd YRt Beal kbibhisitiand)y dr oxi de,
pot assi um carbonate, sodi um carbonate and_the |ike. The sol vent, used may be

sel ect ed fP&inf depladheantainpidiional. cREPINERS suchae fayRyrantsp s5iERP: SXFBISPE opanol  and

the |ike Ofndrthelikd, €Bort AR admiisbiion, Rtk HEebibkiaan vdicomBines wakhher and
the like or mxtures thereof. The tenperature of the reaction my be in the

range of 3¥FTigaqueous or pieggie psdip {o fofm mirgkablespigRongop fuspentines: fouesmpli of the

reacti on @i infedalR drpeaAt O, adudols PrdpNGIr fycoPhAl 188 AR Yandel Red 2shours. The
conpound of general faornula %It% where Z represents 0 represents 1
e

S, .p..
and R7 repibsageeous lptnge af Sikele P&Pwpeugf%uﬁcmvblgéc@@ﬁslgm st o

conpound  Odr shIRWItH tasd df)the colpBiinds. Kqu&idk 85EHHS witiRihe A¥tive SBLdidn diddolvRd
appropriate amnes of the fornmula NHR7R' e Rf and Rt, 1 are as

... Wher X
defined eaiPmolhydrpxylated easigr g1l RapnAborks wed £orrinigrtably slutigns, Ehevinjerlable esent s
NRI" and adolutibrhd {Répasad i Hissmabhér cad thde bé atinietarked iftfavenbbsht iMApdrt&lexiy, t he

conmpound of, fornmula (|) where YR7 represents OH nmay be convert to acid
hal i de, pr¥P&RBY YYR‘( “E’““S@ﬂf‘%y“?‘e‘ag‘l“?‘ff@‘nﬁ Etdﬁn%tﬁf#&b??*a% E9EEgeRt s such as

oxal yl chligdafle, thionyl chloride and the |iKe, followed by treatnment with
am nes of the fornula NHR/R' ere R7 and R lgtr.e tﬁs t.defi ned earlier.
B PO

Al ternativel y, TR Rsgl admigisimfion. theprepamiion may gp e ingradient o the

present invention dissolved or suspended in a liquid cariér, in particular an aqueous carrier,

for aerosol application. The carrier may contain additives such as solubilizing agents, such
© as propylene  glycol, surfactants, absorption enhancers such as lecithin

(phosphatidylcholine) or cyclodextrin or preservatives such as parabenes.

Tablets, dragees or capsules having talc and / or a carbohydrate carmried binder or
the like are particularly suitable for any oral application. Preferably, carriers for tablets,
dragees or capsules include lactose, com starch and / or potato starch. A syrup or elixir can
be used in cases where a sweeteneﬂ vehicle can be employed.

The dosage regimen utilizing the compounds of the present invention is selected in
accordance with a variety of factors including type, species, age, weight, sex and medical
condition of the patient; the severity of the condition to be treated; the route of
administration; the ;:enal and hepatic function of the patient; and the particular compound or
salt thereof employed. An ordinarily skilled physician, veterinarian or clinician can readily
determine and prescribe the effective amount of the drug required to prevent, counter or
arrest the progress of the condition.

Oral dosages of the present invention, when used for the indicated effects, will

range between about 0.01 mg per kg of body weight per day (mg/kg/day) to about 500
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formula (1) where YR7 represents OH and all other synbols are as defined
earlier by treating with acid halides such' acetyl chloride, acetyl
brom de, pival oyl chloride, dichlorobenzoyl chloride and the |ike. The

reacti on wayeoRgscidey ri ed out in the presence of pyri dipggaymsbdok/efobos am ne,
diisopropyl ethylam ne and the Iike. Coupling reagent such as

di cycl ohexyl ear bodi i m_de/ 4-di met hy] am i nopy |d| e ( DCC/ DIVA
di cycl ohex%ygéﬁﬁ’oa‘iefefﬁ gb() 4L 08 ﬁfBi‘F’P nl(ﬁéct? p.,@gngljg/dax Rrhyl - 3- (3-
gi et Eyl a%rﬁloﬂfnﬁﬁl‘ﬂ&aﬁi%ﬁ,bﬂﬁ: d:dﬂpdﬁﬁ(%m Wdfp@fﬁhﬂgl;ﬂéﬁdeﬂzﬁﬂ ﬂ:eé fobe) deGﬁteasl 2-

i met hyi am noj sopro chl gri or.i enzot riazol e
(D' 0Bt ) SR h P05t birind €, 21 S it o 671 D Psns 0h T B used ¢ 0
activate téahashide myzﬂxenf ﬁaﬁfelsmptaayudmn@mem @Ejth@%sa%@totthﬁ femsgee of a
sol vent such as hal ogenat ed hydrocarbon ke chloroform (CHCL3) or

di chl or one¥Hife® medicgagnd typically coniBios 1,0 %lﬁer?la%g 9 @hout RE0 mg ot ‘abaczxyes/ 040104

PCT/ 1B20044808¢48 prrahbigNGomX ¥bewel ang tb hﬁnolut kmo mEhef rae%t lifpedigRy, be
carried out at a tenperature in the_range preferably at a

t enper at ur BrFvEnQusly, 'ﬁ*‘%ﬂ’@é‘ PéffferEPdtdﬁseﬂYﬂb"mgth@“h@°Ht fth‘:‘I aére“th mgﬂ'igk’é’ﬂmﬁn hydri de
or activat &ﬁngs IcBnsRiat AkdRehsiBY, &@Hﬂ&%ﬂ&lyf SREFIhSs SOEE pleRAHindSRYE nlahUS

prepared ma urther be treated wt %ro priate am ne of the formla NHR7R"

where R7 I?frﬁﬂl“ms'%ﬁ‘é iha sigglpidaihy dessy 9 thy total daily desageamay ke admisistrediiBr nul a (1)

where Y r efii§sedsss diRvo, thidd & Bt tifdshRily. smffmnsmapﬁfee&d dahipdusst BAmei er.
Schene 2: The conpounds of general  formula where p represents 1 and all

other synBefFd Hyentiga %fhen%‘@éﬂﬁle‘il dp “’tFF&?agé"Wm EPatoasalpyset pesyipbleess as
shown i n SGR&RARI %hidids, or viatradkdemdVroulesising those forms of transdermal skin patches

well known to those of ordinary skill in the art. To be administered in the form of a
transdermal delivery system, the dosage administration will, of course, be continuous rather
than intermittent throughout the dosage regimen. | .

In the methods of the present invention, the compounds herein described in detail
can form the active ingredient, and are typically administered in admixture with suitable
pharmaceutical diluents, excipients or carriers (collectively referred to herein as 'carrier'
materials) suitably selected with respect to the intended form of administration, that is, oral
tablets, capsules,. elixirs, syrups and the like, .and consistent with conventional
pharmaceutical practices. |

For instance, for oral administration in the form of a tablet or capsule, the active
drug component can be combined with an oral, non-toxic, pharmaceutically acceptable,
inert carrier such as lactose, starch, sucrose, glucose, methyl cellulose, magnesium stearate,
dicalcium phosphate, calcium sulfate, mannitol, sorbito} and the like; for oral administration
in liquid form, the oral drug components can be combined with any oral, non-toxjc,
pharmaceutically acceptable inert carrier ‘such as ethanol, glycerol, water and the like.
Moreover, when desired or necessary, suitable binders, lubricants, disintegrating agents and
coloring agents can also be incorporated into the mixture. Suitable binders include starch,
gelatin, natural sugars such as glucose or betalactose, corn sweeteners, natural and synthetic
gums such as acacia, tragacanth or sodium alginate, carboxymethylcellulose, polyetﬁylene
glycol, waxes and the like. Lubricants used in these dosage forms include sodium oleate,

sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, soaium chloride
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YR X-Ar.RZ CN R (lle) Route 2 YR7 Schene-2 Route 1: The reaction of
conpound of fornula (lla) with conpound of formula (I11b) where LI is a

| eavi ng group such as hydroxy, hal ogen atom p-tol uenesul fonate,

met hanesummmasd/@ote4t ri f | uor omet hanesul fonate and the TipkeygRbGhonhigr € al |
synbols are as defined earlier, may be <carried out in the presence of an

aprotic solv as tetrahydrofuran (THF), di nmethyl fornmam de (DVF),
di met hyl sul aP&Q\“‘u EJL‘J“(- %&@@fm@ww‘é%g}‘(‘wm Lirgitatiop:nsratehs h’é‘F‘XY 1 pripse, @gatuene,

benzene, X%ﬁﬂﬁte@ﬂﬂthhlhglﬂhﬂfﬁh@ﬁkem xtures thereof. The reaction may be
carried out in %F o prese of a organi.c base such as triethyl am ne,

col lidine, Iuti TpQRRds éhq PRIERIGVeRtion eancalso hecadaypisteresh dn thefemm oh nay be

carried outhpbsa.maruehw Eys&hﬂbsﬁilaﬂfﬁﬁ 8mAlD adilamBRay vlaﬁcleaillﬁg@hxﬂﬁﬂxem véghigg an inert
gas such as nitr, hel i um or argon. The reaction e effected in the

presence ofindmyli 33?}6’1‘731%1%5 Liposaames Gan RedfpnsA diow 4 veriety»f PXCHPII'@BF‘& secly 42 WO

2005/ 0401045agyskﬁzqgg,?ggﬁ%%pﬁ&gﬁag@%mate (Na2C33), sodarni de (NaNH2),
n- BuLi, sodi unhydride otassium hydride (KH) and the like. The

reaction tenper ?‘EPOé‘n‘?Fayf é"sﬂtdﬁﬁ’f{‘}h?fb mpyoalge bepdadivered vy thenusehef r ange of

25 to 100 GuonddishafiHiiBodicdns aifdwsd%@] daRRElth PR cb didRBuds 40 cou gﬁdhour S,
preferably from2 to 24 hours. Route 2: The reaction of conmpound of forrrula

(xic) with TaeApBRAYEASAT thepiveank inveripn f‘méise be| conpled) with splpkle a’OIYé@Vﬁ #y gr oup
such as hydigtable IRlg0e8MeR! Hikh ppotl)%é:'@rb%ﬁ ulhéxea@t&mﬁﬁmﬁm | f
trifluoronet anesul onate and the like, and her” symbol s’ are as
copolYmer, polyhydroxypropylmethacrylamxde—phenol olyhydroxyeﬂzylaspartamde—
phenol, or polyethyleneoxide-polylysine substituted with palmitoyl residues. Furthermore,
the compounds of the present invention may be coupled to a class of biodegradable
polYmers useful in achieving controlled release of a drug, for example, polylactic acid,
polyglycolic acid, copolymers of polyactic and polyglycolic acid, polyepsilon caprolactone,
polyhydroxy  butyric acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and crosslinked or amphipathic block copolYmers of hydrogels.

The compounds of formula (I) can generally be prepared, for example in the course
of a convergent synthesis, by linkage of two or more fragments which can be derived
retrosynthetically from the formula (I). in the preparation of compounds of formul 1, it may
be generally necessary in the course of synthesis temporarily block functional groups which
could lead to undesired reactions or side reactions in a synthetic step by protective group
suited to the synthesis problem and known to the person skilled in the art. The method of
fragment coupling is nbt restricted to the following examples, but is generally applicable for
synthesis of compounds of formula (I).

The novel compounds of the present invention were prepared according to the
procedure of the following schemes and examples, using appropriate materials and are
further exemplified by the following specific examples. The most preferred compounds of
the invention are any or all of those specifically set forth in these examples. These
compounds are not, however, to be construed as forming the only genus that is considered
as the invention, and any combination of the compounds or their moieties may itself form a
genus. The following examples further illustrate details for the preparation of the
compounds of the present invention. Those skilled in the art will readily understand that

known variations of the conditions and processes of the following preparative procedures
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defined earlier, my be carried out in the presence of an aprotic sol vent
such as THE, DV, DMSO DME and the like or m xtures thereof. The reaction
may be carried out in an inert atnosphere that nay be naintained by using
an i nert v@asoosnowhosas nitrogen, argon, helium and the porkgoodh@2dseact i on may
be effected in the presence of a base such as potassium carbonate (K2C33),

sodi um car bonat e SOdI Ly ot assi umhydri de (KH),
triethyl am E% u ?ﬁid t?‘f%pafei) %’85 rﬁ& gil ?ﬁgﬁwﬁﬁe aﬁﬂngegrreeeﬁcszqei&l%"ﬁ r@eésf‘rper ature
may range ottiecwisedthoted. 120 C, pr ef erably in the range of 25 to 100 C. The
duration of the re i.on ran froml to 72 haurs referably from2 to
24 hours. Rout faﬁ‘i’]v@n%oﬁ%'f“gs( o%%oféx%%%u%ﬁc 5% (*PF akigs 5 conpound
of for mﬁl &ep(réb}nt?]ﬁhhebﬁpmﬁﬂd ofStiierprebant fiventios. Meﬁebmd:yagﬂ:higg the fmaedtixes ca][ ri eg
out either,in the sence se, Oor _an an e sel ectign of a base
or an aci §efEbedgn d%? F ppeofjord: NWS‘%@E’@%%F ?‘?Bl“f LRERFTY FPBPYEE of
nitrile tQf@e pasbd veitidaelenfl RyeaslSchisht at Thy ebngsinel of geltrat Sorm@ri (O nhydr oxi de

(NaOH) or potassi unh n an ueous. sol vent o cid

nornal |y J@‘Eﬁ?ﬁr&?reseﬁég 3?8 0?%6%01 rai“f%s nedqaglier. a3y Q?@T@?ﬁ%g? such as
dry HCI |@r@&seg%ﬁ§umchah@pﬂsmwsuch as net hanol, ethanol, propanol,

i sopropano] and the like. The reaction may be carried out at a tenperature

in the rangm of 0 C to requQ1 er ture of the solvent used, preferably at
a tmmmat elnth M[Z C o] Huxtmmmauneofthe
sol vent - use Oduratlon of A nay range fromO0.25 to 48 hours.
The conpoun zof eneral fornuR& (1k3mhere R7 represents hydrogen atom may be
pr epar ed by hydr ol ysi s usi ng con ti onal methods, a conpound of formula
(I') where R ’9epresents al | grou defi ned earller except hydrogen. The
hydrol ysis nmay be carried out in th presence of a base such as Na2C03,
K2C03, NaOH, KOH, |ithiunmhydroxide (LiOH and the |ike and a suitable

sol vent such asRnethanoI ethanol ropanol , isopropoanol, water and the

Ti ke or m xture er eof . TheR eact ,on nay be carried out at a tenperature
in the range ofﬁ/z e 12 C| Réaction tine ranefrom2to 48

hours, preferably from 2 to ,),%Elve—e-a%/ ) 04 PC | | B2y4/ 000208
The conpound of gen@r al formifa (49 where Z repre{ and R7
represents Ia' .
(k') o)
o .
Lz N o
ALY %YR?'
HX pRERB (Ie)
R R? l
¥y R N
E// P 4 . ﬂ// /R4
z
e "
PROR
Scheme-1

'The compound of formula (la) is converted to a compound of formula (Ib) where
‘Hal’ represents halogen atom such as bromine or iodine, and R? represents hydrogen atom,
in a Witting-Homer reaction manner, by using phosphono acetate compounds selected from
substituted phosphone acetate compounds such as triethyl phosphono acetates,
trimethylphosphono acetate, Ph'gP“-CHz'—COZEt and the like. The base used in the reaction
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hydrogen or |ower al kyl group may be converted to conmpound of forrmula (1),
where Y represents NR' by reacting with appropriate am nes of the formul a
NHR7R ', where R7 and R ' are as defined earlier to yield a conmpound of

formul a (Wo0he0ye10Y represents NRand all other synbol gcpioaSocdki ned
earlier. Alternatively, the conpound of forrrula (I') where YR7 represents OH

may be converted to id hali referabl wth

appropri at B2 Yg ?’Pfeé‘afg‘ﬁ%ﬁ(’raﬁ’é“ gy@ﬂ‘% p"&ﬁ?‘%‘f‘l Z’Hﬁ"iﬁ‘%’lpo T‘Bﬁ“%’dé‘“é B the |ike,

fol | owed byodivit ﬁl%fhﬁﬁﬂé dotfuin exfdRSandf thé hﬂefmﬂwlﬁnf\'hﬁaﬁn b edaetidd/isand R' are

as defined earlier. Al ternaél ve::%e, m'if g anhydri des may be prepared from
haggh &

conpound of® lecsf fgmaaleohol splcated fromp B0l PR nigoRIPRane) A9d rth"slyﬁ’bol s are

as def i nedoeinired thbitof, kedahydndurd, t dthed Cdiskahial didl@Boxyetisde Aehy hikehtwer i de,
acetyl brom de, p| val oyI chl oride; dichlorobenzoyl chloride and the |Iike.

The T eact i BAPSRAGIERE ﬂaeamqbewmdmlntﬁlﬁewéhqofae&eeﬁ&etodp Qypqe&rqb&()f@.?éxehw am ne,
di i sopr opy ik § .#g@l RAGE

DCCl HOBt, EDCI | B'&Y{h@%a%n%]ﬁllaﬁﬂﬁwh rhﬁ“ca oro IPE‘?%T‘%t e, fgﬁtyfl@%l orof or rrat e
can al so beflddelBkayractivate the acid. The reactlon may be carried out in
t he presence of efol C13 or
CHz2dl 2; hydrocar%‘grs]&?\ggﬂhaifufggﬂgir@? toﬁéqugﬁgdmgg ene argggqf'?lni g‘%hq? The
reaction nbiymine wapdipedmd R’ rpresentseygdegen afoas, iin CQﬂ’r’eTtﬁdane compoutd dafo 40 C,
preferably 1 D | | i de or

m xed anhy%ﬁﬂéﬁﬂ%%ﬁ%ﬁ \H}léap‘?eesg’n alghgmﬁgtg ‘gfﬁe{f %Sén%olé’g ?e ;llEtr;]rgai%g’ngJ escri bed
above thuscqyplg}xare@@inqnayla#nﬁrt%emsms)earxlrba@ré@l fwdt with pppdl Pmac»@almh like of the
formula N )/mﬁf dg,gg ; [ a conpound
of formula ” ;h3 (ﬁz’ IBZ(r epr (eds% nd ts %ﬁngﬂc%f{lzq?d 4 hkecé e@; SBRF% ug%d(rjlg as

defi ned eaﬂll’»'l @FCﬁOSC ﬁe gelected figm doplydrpiEan ofliogange raaﬂoﬁlﬁﬂlﬁrruﬁlale@)’)ethemher ep
represent Sd@mﬁetﬂaddme{hy1f&;naﬁme%ml1&eam= r@a%usl@&h?sgcﬁﬁéd bR, tmﬁuﬁe pr epar ed
by the process as shown in Schenme-3 bel ow O'Ar CHO P
TBDVEO Ar qqmppret!r_p_pé' yhe(qo]vplg)usidl I]lq)t}urgzog of the reactwn may be in the rangc of 15 to

28 hours, preferably in the range of 15 to 24 hours,

" The compound of formula (Ic), is prepared from compound of formula (Ia’), where
R' and R® are as defined in the formula (I), by using substituted phosphone acetate
compounds selected from trethyl phosphono acetates, himethylphoégﬁono acetate, Ph;P*-
CH;~-CO»Et and the like.

The reduction of the compound of formula (Ic) to 2 compound of formuia (Id) may
be carried out in the presence of a reducing agent selected from DIBAL-H, AlH,, lithium
aluminium (LAH) and the like. The solvent used in the reaction. may be selected from
toluene, tetrahydrofuran (THF), ether, dioxane, dimethoxyethane and _the like. The
temperature of the reaction may be in the range of -90 to -25 °C, preferably in the range of -
80 to ~60 °C. The duration of the reaction may in the range of 0.5 h to 2 hours, preferably in
the range of 0.5 to 1 hours. The temperature and duration of the reaction can be decreased
in the presence of AlH;.

The coupling of a’ compound of formula (Id) with a compound of formula (le),
where p represents 1, Y represents O or S, (Mitsinobu reaction) to obtain a compound of
formula (I), where p represents I, Y represents O or §, R’ represents all the groups as
defined earlier, except hydrogen atom and all other symbols are as defined earlier, by using
PPhs, diisopropyl azadicarboxylate (DIAD), diethyl azadicarboxylate (DEAD) and the like.

The solvent used in the reaction is selected from tetrahydrofuran, toluene, benzene and the
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HZ, Rs 44 Rg YR7 (life) TBDMBO,, ArLHal (111d) WD 2005/040104 (111g)

PCT/ 1 B2004/ 000205 XH RL n (111h) 2 INN R O/ Aril
~1~X/ Arp '

represents hal ogen atom (C}B)SSi-Hai, Ph3C-Hal nmay al so be use

used in t
the |ike.

y XPBYRRL p4 (I) R
C ™H (1) RS R Schene 3 The conpound of fornula (Ha) is converted
to a conpompms/edordormula (I11b) by reacting with TBDWEThEhmu&%Ede

“Hal !
The base

tfi%('réﬁl?:t | gg& Eeﬁg%) Se e%& Gfdtherrgﬁoggle oflz%t hyJOSJEI é)ce%ferabﬁla ag)3 K2C03 and

e reactl

di chl or onedntj@Rtaeure. tThE dﬁbtyai;rorfﬂwmnon oy barmfthnrmgeobfnettmsd Iﬁiukb?pl;efdﬂﬂﬂjﬁ hyl et her,

di oxane,

in the range of 40 to 72 hours.

The compound of general formula (I) where R’ represents hydrogen atom, Y
represents O or S, p represents 1 and all other symbols are as defined earlier, may be
prepared from a compound of formula (I) where R’ represents all groups defined earlier
except hydrogen, Y represents O or S, p represents 1 and all other symbols are as defined
earlier, by hydrolysis using conventional methods. The reaction may be carried out in the
presence of a base such as sodium hydroxide, potassium hydroxide, lithtum hydroxide,
potassium carbonate, sodium carbonate and the like, The solvent used may be selected from
alcohols such as methanol, ethanol, propanol, isopropanol and the like or mixtures thereof,

water, tetrahydrofuran, dioxane, ether and the like or mixtures thereof. The teruperature of

the reaction may be in the range of 30 to 80 °C, preferably at room temperature. The

duration of the reaction may be in the range of 2 to 24 hours, preferably 2 to 12 hours.
The compound of general formula (I) where Z represents O or S, p represents 1 and

R represents hydrogen or lower alkyl group may be converted to compound of formula (I),

where Y represents NR'! by reacting with appropriate amines of the formula NHR'R'!,

where R and R'! are as defined earlier to.yield a compound of formula (I) where Y
represents NR.11 and all other symbols are as defined earlier. Alternatively, the compound of
formula (I) where YR’ represents OH may be converted to acid halide, preferably YR =
Cl, by reacting with appropriate reagents such as oxalyl chloride, thionyl chioride and the
like, followed by treatment with amines of the formula NHR'R'' where R’ and R"' are as
defined earlier. Alternatively, mixed anhydrides may be prepared from compound of
formula (I} where YR’ represents OH and all other symbols are as defined earlier by
treating with acid halides such’ acetyl chloride, acetyl bromide, pivaloyl chioride,
dichlorobenzoyl chloride and the like. The reaction may be carried out in the presence of

pyridine, ttiethylarﬁine, diisopropyl ethylamine and the like. Coupling reagent such as

dicyclohexylcarbodiimide/ 4-dimethylaminopyridine (DCC/DMAP),
dicyclohexylcarbodiimide/1-hydroxybenzotriazole (DCC/HOBH), 1-ethyl-3-(3-
- dimethylaminopropy)carbodiimide/1-hydroxybenzotriazole (EDCI/HOBL), 2-

dimethylaminoisopropyl chloride hydrochloride/1-hydroxybenzotriazole (DIC/HOB),
ethylchloroformate, isobutylchloroformate can also be used to activate the acid. The
reaction may be carried out in the presence of a solvent such as halogenated hydrocarbon

like chloroform (CHCl;) or dichloromethane (CH>Clhy); hydrocarbon such as benzene,
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benzene, toluene or m xtures thereof. The tenperature of the reaction may be
inthe range of 0 Cto roomtenperature. The duration of the reaction my
from8 to 20 hours, preferably 8 to 12 hours. The conpound of formula (M)
i s conveM@ospiogdconpound of formula (I Ic) by usingcg@shobfddesygohydrate
(NaBH4 ). The reaction may be carried out in the presence of an al cohol

such as hanol , et hanol. ganal.. isaopropanol. and the |ike, The reaction
ay bo. caPPRROSAL SR BF i TS A rR TC RER St f AcToREHe fhe e of | to
4 hours, dmfe#%ab"’&, ﬂreﬁgﬁb%’/ aftbw;lmammm tg?ﬁn@dlmh 0201 Q) Mhé acid Eﬂlﬂn\; o£|S) "
converted to opmpound of formula (11 in the presence o ‘Hal ) 4, ere
* Hal ! repr’%‘é“éﬁf@y dﬁéﬁ“‘ﬁ’fe&n‘}“dl'ﬂlga‘;"é!a % F?iﬁllﬁ‘ﬁ’a\‘]eaﬁ‘é‘t%g?siﬂil@ﬁ ahoYe thpeg t he
presence Qhephielfay Kiest vl wikhGgplofidd @niheatthi ARmIBWRERSeRed gd from

di chl oronet hape, tetrahydrofuran, chloroform dinethylether, diethylether,

di oxane, Rz afres defined serlietofo Yisld p GoraROURG o) farula Fhwhire YoepewnisdR 'be carri ed
out at roQRA AIEHRR ERhBYI re as deBndllbAks ON of the reaction may be in the range
of 0.5 to 2 hours, preferably 0.5 to | hours. The conpound of fornula (111d)
is reacted with the conmpound of formula (]JIle) to obtain a conpound of
formul a (lskhee. 2: T doﬁ?@ﬁdd@rbf'g@ﬁ’e\fal%mﬁﬁ m,%e%#; hftedchif PLESANGRLT @ 45 WO
20051040104 PCTI 1B20041000208 ~ base such as NaH, , sodi um am de, potassium
tertiary [ arasdetinedpardier; giay bepreprsedPyithy procses s shevm i Schemp-2e sel ect ed
from DMSO, gHF, toluene, benzene and the like or m xtures thereof. The
duration of2ﬁ rgaction may be in the range of 50 to 90 C, preferably in
the rangd® 0.4 @A,%zﬁhg duratcom’of the reaction nmay vary in the range
of 8 to 15 hourd, ef evmbly 8grto\ 12 holld. The deprotection of conpound of
fornula (111t) to obt(Mah a conpounfl of formula (My) may be carried out by
usi ng tetrabutyl ammoni unfiuqride (TBAF). The reaction nmay be carried in
the presence of suitable sollveift®®duch as Water, THF, diexane,

di chl or onet hane ) chl or of or met hanol , et hanolx-ei Z%L[‘Q xtures thereof.
&

The reaction may x cgaried out gf a tenperature il gRe rRange of 20 to 40
C, preferably at[}r n.jeq ;;,%E)}ir el The meaetion ti el rPa)("J)ange froml to 6
fraom Tato 4% rsyR" =

hours, preferably

® RS RS R\1

R2fi \' R ;

S L

. TRouteS ‘ gs o n
- H\ =z r* (e} . .

AN X—Ar z CN
rR? 3 n \H‘;
R RS RE
(lle) _
Scheme-2

Route 1; The reaction of compound of formula (Ifa) with compound of formulia (IIb) where
L'isa leaving group such as hydroxy, halogen atom, p-toluenesulfonate, methanesulfonate,
trifluoromethanesulfonate and the Tike, and where all symbols are as defined earlier, may be
carried out in the presence of an aprotid solvent such as tetrahydrofuran (THF),
dimethylformamide (DMF), dimethylsulfoxide (DMSO), ethyleneglycol dimethylether
(DME), toluene, benzene, xylene and the like or mixtures thereof. The reaction may be
carried out in the presence of a organic base such as triethylamine, collidine, lutidine and
the like or mixtures thereof. The reaction may be carried out in an inert atmosphere that
may be maintained by using an inert gas such as nitrogen, helium or argon. The reaction

may be effected in the presence of a base such as potassium carbonate (K,CO;),
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The conpound of fornula (lug) is converted to a conpound of fornula (1),
where Y represents O or S, R7 represents all groups as defined earlier but
not hydrogen. The reaction may be carried out by using triphenyl phosphine

(PPh3 ), wbAbsolhéP and the |ike. The solvent used |np(§ﬁﬂ,25(g,a,ggzb§n I's.
sel ected fromtetrahydrofuran, toluene, benzene and the |Iike. The reaction

t enper at ur SRkt INerO ok Qe s ot Re Yol eS8 1o g0
hour s, P ehBDI(KE g W HATDR Rhottd oAb GuP malb TEOTRIP) O, gener

forrrula (1) wher 7 represents hydrogen atom Y répresents O or S, p
r epr esent s preferahly infthe l‘mgqelf 28 YW1 °6 . dbe dumtiehedf]theentaasion mayrrangadipmbleto pr epar ed

froma CONBPHIN &ﬁ‘jeﬁ;a%fen“?%&’li spMigre R7 represents all groups defined

earlier excep represents 0 or S, p represents 1 and all other
synbol s ar&sag_d&hrmmbn@awmpwnd Hyrnhydﬂbhyshwmmunrgoﬁomwmammhrenet hods.

The reactl e CqL d_out sence of a bas s sodi um
hydr oxi de, po‘g’z&séer%s ?‘3‘* x%ra]g’, Hilt%n u%dﬁgdr%% e, atmﬁ’olpaglglf E’n%%onate

sodi um car hethaesfanate, tthﬂudrblheihanﬁhéfow wmhthe uﬂﬁd amiyll lo¢hes ajeldle dref asom

al cohol s s netha I rQ 0 na i ke or

m xtures t eg{rﬂee%?arler\%ﬁy%g calpe‘%rah %‘eggﬁeP geﬁao Qgcngoﬁv 5?%’8 asaﬁ@F i ke or

m Xt ures tBMS@oDMEI’hﬂ thelﬂpenM&sdfereof %ereaamhlmuy I:I&'B:.ynﬁd ounntahélertange of 30

to 80 C, prefe rature. at of the action y
be in the f Tﬂyaﬁ bS% 2 aﬁ'ou[géeby agp érf??fai SlfCE' qﬁoge'i’ argc”fh]éeﬁg'&rpounds of
formula (I ;ndrthg/hlma 'Imescabum:lmﬁnbe Iaﬁectadrmahe( pregenanal a( base)suchﬁlﬁ; MPsH30E5/ 040104
PCT/ | 82004/ 08 R7 ere a e as d e

descripti off o°1nzte ré)éggo or rruaibof'%/ in pg@e it §£'19§| n@qgéagent sin
such a V\Iaypdtﬂs@thh}ainﬂe $KHQ| teiethgloamine Gnd QlidMlikeN o hﬁxm@ew&fw edd&tfon
appl i cabl e or conduct i he .reagtio n .t resence of reagents or
catal ysts fe?i‘pf‘?%ﬁe roaYSRPES Q&%héﬂtlgﬁné'r?rﬁg’fahyﬁ? I&‘Fh‘g ‘h%fs °equgn&i gﬁér, .

wher ever agpitiof aPIhe readtiy rkd§ ritge Bomato BY hours, preferably from 2 to 24 hours.

Route 3: The conversion of compo{md of formula (Ile) to a compound of formula (I), where

all symbols are as defined earlier, may be carried out either in the presence of a base or an
acid and the selection of a base or an acid is not critical. Any base normally used for
hydrolysis of nitril€ to an acid may be employed, metal hydroxide such as sodiumhydroxide
{(NaOH) or potassiumhydroxide (KOH) in an aqueous solvent or any acid normally used for
hydrolysis of nitrile to ester may be employed such as dry HCI in an excess of alcohol such
as methanol, ethanol, propanol, isopropanol and the like. The reaction may be carried out at
a temperature in the range of 0 °C to reflux temperature of the solvent used, preferably at a
temperature in the range of 25 °C to reflux temperature of the solvent used. The duration of
the reaction may range from 0.25 to 48 hours.

The compound of general formula () where R’ represents hydrogen atom may be prepared
by hydrolysis using conventional n.zethods, a compound of formula (I) where R’ represents
all groups defined earlier except hydrogen. The hydrolysis may be carmied out in the
presence of a base such as Na;COs, K2CO3, N2aOH, KOH, lithiumhydroxide (LiOH) and the
like and a suitable solvent such as methanol, ethanol, propanol, isopropoanol, water and the -

like or mixtures thereof. The reaction may be carried out at a temperature in the range of 20

to 120 °C. The reaction time may range from 2 to 48 hours, preferably from 2 to 12 hours.

43



resolving the racem c m xture by conventional nethods. Sone of the preferred
nmet hods include use of mcrobial resolution, resolving the diastereoneric
salts formed with chiral bases such as S(+)-a-nethyl benzyl anm ne,

R(-) - a- mptabhewzl ami ne, S(+)-1ysine, R(-)- lysine, PCTIIB2004/000208 _
S(+) - N-net hyl - Dgl ucam oe, R()-N-nethyl-Dglucarnine, R(-)-phenyl glycinol,

S(+) - phenyl glycinol, S(+)-Dbrucine -)-bruci ne, cinchona,al kal oi ds and
their derivati °°“Bi‘ﬁ‘éf‘dt geperyl é"%‘?@r@&@%"‘%fﬂ“‘*ﬁ% ‘E‘yﬁﬁrﬁﬁ‘gllﬁ JeRISEES et hods

?r eI conpi |1gaolsn e}aaw&s%lgn geduplﬂihg beﬁbﬁﬁﬁdegﬁtﬁ&&npdafi&ﬁfrﬂirﬂﬁlaqndwﬁ’&Soﬂ' ution” f
Wl ey Interscience, 1 tai.n substantja 58 sterequ SonMers o
conpounds ’Wesf"&f?ﬂﬁ‘ hﬁgswﬁwamvﬁ‘f frgings pf rfl@'é'ﬁ’iay : Rypnd nat

cont ai ns 61{”h@%&eﬁﬁ&%nﬁr@{fﬁéﬁ@cﬁmg&ﬂfd ofWrﬂulﬁr(va&k&WY %%mm‘faﬁd conpounds
of formula (1). | s appreciated that i.n _any of the above ment i oned

react i ons,all T ﬂ@'&b@{ iafreasiedngd samer-vHigrme iyt tis: compansaf frmmwia Doeheg? ot ect ed

accor di ng Y :GRAANDHORA beCddfvledio R1ddhalidd; freferablil YRDE €] nb&%aeﬁﬁ Wih groups in
any of the above nenti oned reactions are erti arybuty I met hyl sil yl,

met hoxy met2HRIPPTIAE, fepgeais,Tuckas pRAlY! chiords, |thinwd shirds pnd the dike.afelleFehh¥ an( THP)

etc, to prRheekt widisny ome Rie0R! NIgRRY divRery RORAUR! b hEdfmed bify car bonyl
(N Boc) N- benzyl oxycar bon %-51 (N-Cbz), N-9-fluorenyl nethoxy carbonyl

(- N FMOC) (Al es mawarpwmslﬁ%?wwd pPboopula(p whegs

protectio Wf‘ réeat@gn%d ﬁ‘lﬂbﬁxér%?mﬂél@&i@as d’e‘ﬁ%&@éaﬂﬁf 1) ﬁea&mganﬁ Qdid ghiedyde, ket al
protection for ket one and t . The nethods of formation and renoval of

such pr ot sbdhj asgyhyehierisls, *&’F’éﬂ PII?B%‘@ PW@)‘HX)é’rﬂqﬂé?)ﬂwW?mwl shipridspanddbe to the

nol ecul e Bk e RaBERAGhSbe cdiitd SRR PRSened of YSdRE, Qﬁ&ﬁ}laﬂnﬂé’%l&dp?&b gan be used
for the treatment of cértain_ renal diseases inc|udi na 8I oner ul onephrltls

gl omer ul oS8VIsRENS; a8a thedikey Grupkngragsabiveh aBCOHEMHD 4 BREHH(3004/ 000208

hyper t ensipte/HtsHR ¢RI R6Bmiate, 1sB§|H§lElﬁ&afoB¥ate Jﬁ%l&%gﬂéﬁdﬂ@&n%te ﬁ%&@fdap forml a
(1) are also useful for the treatnent E ylaxis of insulin resistance
Ia

(type Il dibagectey maychs Fariet guf & éh%c@eser*??p etpgnl Evde?s; Balegeated
dysl i pi deffydocationQike @HE1S & GH,EY; hylrdXBek IR aXb&idbilt, tolfnd) XPRAd BRASHON,

obesity, insulin resistance, coronary heart dlsease and ot her
car di ovasdik¢-gfhe Eﬁagt@pdgzpysbe carried out at a temperature in the range of —40 to 40 °C,
preferably at a temperature in the range of 0 to 20 °C. The acid halide or mixed anhydride
or activated acid obtained by coupling reagents described above thus prepared may further
be treated with appropriate amine of the formula NHR'R'' where R and R"' are as defined
earlier, to yield a compound of formula (I) where Y represents NR!! and all other symbols
are as defined earlier.
Scheme 3: The compounds of general formula (I}, where p represents 2-6 and all
other symbols are as defined earlier may be prepared by the process as shown in Scheme-3

below:

LA, CHO ~ Ay CHO ——
H _— )
o ", TBOMSO” AN Tapuso” ANIOH (it

(a) (i) l

@)
HZ\’g-L ,
o < YR (ile)

H
~ANyZ YR' TBDMSO” A’\(f)p o
N p RS RB

TBDMSO

(g - l

(d)
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The conpounds of the present invention may al so be useful as al dose
reductase inhibitors, for inproving cognitive functions in denentia, as

i nfl ammatory agents, treating diabetic conplications, disorders related to
endot hel ivdD 2e08iokotact i vati on, psoriasis, polycystic ovarimmsoodpngopne (PCOS),
i nfl ammat ory bowel diseases, osteoporosis, rnyotonic dystrophy,
pancreatitis, retinopathy, arteriosclerosis, xanthoma and for the treatnent
of cancer. The conpo nds of t present invention are useful in the
treatnment and / or ophylaéyg- t R above sai d diseases in conbination /
concom ttant with oneyor ggluct ase inhibitors; cholestero
absorption inhibitors; an |obeS|ty am{lpﬁproteln dlsorder tr8atnent
drugs; hypogl ygeHi s vdznsul i n’ blg a0r des: X suRft onylg eas;

t hi azol i di nedi ones; 'dbgf ‘W@PARc and y or a m xi \aﬁ%bmﬂ

t he present invention in conbination with HVG CoA rkd mase |nhR%ﬂ%ors

chol esterol absorpﬂ"gh i nhibitors, antiobesity drdbs, hypogfyycem ¢ agents
can be adm nistered together or within such a period to act

synergistically. The invention is explained in detail|l in the exanples -given
bel ow which are provided by way of illustration only and therefore shoul d
not be construed to limt the scope of the i venti on. Exanpl e I:4Ethy

2- [ 4- (3-bi phenyl - 4-yl - but - 2- enyl oxy) - phenoxyk B tﬁ?l-prg gate'CHS St ep
(i) Preparation of 3-biphenvl-4-yl-but-2-enoi i H CH3 O
48 WD 2005/ 040104 PCT/ |1 B20041000208 To the 60% NaHs( 3. gransR ®127 nol )
suspended in THF (50 nL) was added tri et hyl phoshonoacet e (12.69 L,

0.637 nol) drop wise at 0 Cin dry THE (50n) with stirring under nitrogen
at mosphere and the resulting SO'“tiOQ%Wgéi gtirred at roomtenperature for 30

mn and 4-acetyl biphenyl (10 grans mol) in THE (50 nlL) was added
drop w se at The compound of formula (ITla) is converted to a compound of formula (IIIb) by

reacting with TBDMS-Hal, where ‘Hal’ represents halogen atom. (CH3);Si-Hal, PhyC-Hal

may also be used. The base used in the reaction may be selected from triethylamine,
Na,CQ;, K2CO; and the like. The solvent used in the reaction may be selected from
dichioromethane, tetrahydrofuran. chloroform, dimethylether, diethylether, dioxane,
benzene, toluene or mixtures thereof. The temperature of the reactmn may be in the range
of 0 °C to room temperature. The duration of the reaction may from 8 to 20 hours,
preferably 8 to 12 hours.

The compound of formula (IITb) is converted to a compound of formula (Illc) by
using sodium borohydrate (NaBH,). The reaction may be carried out in the presence of an
alcohol such as methanol, ethanol, proanol, isopropanol and the like. The reaction may be
carried out at room temperature for a duration in the range of 1 to 4 hours, preferably 1 to 2
hours. |

The compound of formula (IIlc) is converted to a compound of formula (ITid) in the
presence of C(Hal)s, where ‘Hal’ represents halogen atom. The reaction may be carried out
in the presence of PPhy. The éolﬁent used in the reaction may be selected from
dichloromethane, tetrahydrofuran, chloroform, dimethylether, diethylether, dioxane,
benzene, toluene or mixtures thereof. The reaction may be carried out at room temperature.
The duration of the reaction may be in the range of 0.5 to 2 hours, preferably 0.5 to 1 hours.

" The compound of formula (ITId) is reacted with the compound of formula (IIIe} to

obtain a compound of formula (I1If). The reaction may be carried out in the presence of a
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roomtenperature and the m xture was stirred at roomtenperature for 18 h,
neutralized with 2 N HCI and extracted in to Et OQAc. The conbi ned organic
| ayers were washed with water, dried over sodium sul phate and evapor at ed.

The cr udg-vo’imp?,&hﬁ,gyl 4-yl - but - 2-enoic acid et hyl est eFrhigDodAlabioki €d over
silica gel colum by eluting with 5% EtOAc: Pet. ether to give a trans

product as white solid (8 granms, 59%. Md. 77-79 T. "H NMR (S, CDd 3,
200MHz) : 7 basg sgech3e Naby KHipodiugn azmdq potassiypm tedtiagydugagide ute7 ThGsobyent B in 2. 62, (s,

311), 1.33 ﬂ'fetrc %UT%gbmleGQMm%ﬁﬁo(m tolﬁ)éxﬁg?egﬁégn QPd 91fe h}(e B m1x ures

3- bi phenvt - 4- y ene-1 - ol -enoiic acid
et hyl est ethe(esf. gherdwitionoifthe neantion may bem t(w yapgem‘sio mé@dﬁepkefmbly Alikd3

(prepared fro 2 of AlCl3.and 3 Li in 2 nL of dry
THE at -5 W%?ﬁ@é ng'?@% uRgheH g‘%fea%‘mrﬂl tvﬁFyem\ﬁg %Fe?fén%gg\}ih"‘t’rﬁ’ sat ur at ed
Na2SO4 sol pﬁafml}wldlfzmbﬁrered washed wi th Et OAc and conbi ned filtrates were
evaporated to.give 3-bi nyl | -hut - 2- eI-oI as a whi.t Iowrreltlng
solid (Yield: é%%deprwc C[i’l"ef °°TE‘§'“%°f to iy 4 coni formulgs_ 7 25

(S { n, (9H) )ﬁﬂgﬁm@ be ctlﬁﬁ:dBﬁl]tc Wusin}%itgabﬂwlﬂﬁxdodlrmil&&?dzg?ﬁg) ’IﬁH}eactz?onJrQay( s, 3H).

e i ration o -4-v u e
) - pﬁenoxyl Yo ??E'Feﬁ P B oiEiTBHE: & ﬁlétagg fﬂﬂéﬁ'i/ls“@ VAS- B‘@fer’zqﬁ -fioxgue, 0. 455 q),

obt ai ned i Ehcﬂbﬁﬂxeﬂxhﬂe) chlmﬁﬁmﬁquﬁhﬁdl \ehirdl stheor nﬁitbl)éls ﬂérdayctmemmwy 2- met hyl
propanoat e (Ref : Chem, 2001, 44 206%5)i 350 M t si nobu
reaction ubg W&“éin“i“&ﬁﬁr %BFF“&&‘SH} the PSS 1t 49 st)fefe’eim&mgw t%mrwﬁs (0.532

g) in THE ﬁ‘ﬂ@rei’ﬂhﬁnﬁﬁm&%&ﬁ mﬂ$t$19htruss prefeablyefdih | @0y M&ss, wor ked up by
C

diluting with nore of and_washing with aq. KHSO sol ution and then

with water. Thetbgrepmppund of {aswmpla (Hig) wawrta@ focp comepopd pf fomapla (D, vderem
chr omat ogr &Pigeddiits & 4 SNE7 Wpkdderkd 41 gﬁh@% @dled Bl 8 ot hyArdpel €THR2% Of the

2}1 h%/ lhl gk[ grq(ag og {91%'] %Q Xelr;léh 0¥l|t I-D)P llljstiI;gzh-'tphez)!'lphosph-mep(?’Peh;},%DZDEA}')ha%cli th%rh(ljcg anoate as
The solvent used in the reaction is selected from tetrahydrofuran, toluene, benzene and the
hke The reaction temperature may be in the range of 20 to 40 °C, preferably at room
temperature. The duration of the reaction may be in the range of 40 to 80 hours, preferably
in the range of 40 to 72 hours.

The compound of general formula () where R’ represents hydrogen atom, Y
represents O or S, p represents 1 and all other symbols are as defined earlier, may be
prepared from a compound of formula (I) where R’ represents all groups defined earlier
except hydrogen, Y represents O or S, p represents 1 and all other symbels are as defined
earlier, by hydrolysis using conventional methods. The reaction may be carried out in the
presence of a base such as sodium hydroxide, potassium hydroxide, lithium hydroxide,
potassium carbonate, sodium carbonate and the like. The solvent used may be selected from
alcohols such as methanol, ethanol, propanol, isopropanol and the like or mixtures thereof,
water, tetrahydrofuran, dioxane, ether and the like or mixtures thereof. The temperature of
the reaction may be in the range of 30 to 80 °C, preferably at room temperature. The
duration of the reaction may be in the range of 2 to 24 hours, preferably 2 to 12 hours.

The compounds of formula () may be resolved further into (Ii) and (Iii),
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WD 2005/ 040104 PCT/ 1B2004/ 000208 'H NVR (S, CDC13, 200MHz): 7.60-7.25 (m
9H), 6.83 (s, 411), 6.10 (t, J=6.35 Hz, 1H), 4.70 (d, J=6.35 Hz, 211), 4.23
(g, J=6.84 Hz, 2H), 2.15 (s, 3H), 1.53 (s, 6H), 1.27 (t, 1=6.84 Hz, 3H).
Exanpl e 3yéhinghsotos PCT/IB2004/000208
2-[4-(3-(4"-fluoro-bi phenyl -4-yl - but - 2- enyl oxy) - phenoxyj - 2- met hyl - pr opanoat e
F CH3 Step (i): Preparat,i on of 4-acetyl-4'-fluoro biphenyl F CH3 0 To a
m xture of 4-fluoro brono ne,« 1 grans, %71 mol) in 40 nL of di net hoxy

ethane and Tetrakis palladju 0). PgiﬁPh )AL (56 rrgﬁ 0.03 mml) was added
i KL BR” wat r)) and stirred at room

aqueous Na2C03 solution (

tenperature for 15 m nut en was ed 4-acetyl boronic acid (1.4 g,
8.56 nrnol) and refluxed for 18 hours. The reaction m xture was acidified
with 1 N HCl and extractecdrlith-EtOAc. The organic |ayer was washed with
water and then with brine, |\d?‘ edRbver Na2s evaporated and purified the
crude product over silica : AngB'd vam'tlﬂiiIS % Et QAc+ Pet et her
to give 4-acetyl-4'-fluor®®bi phlany gam sh solid (0.98 grans, 75 %.
'H NMR (5, CDC13, 200MHz): 8.20-7.40 (m ®H 7.13 (d, 1=8.60Hz, 2H), 6.89
(d, J=8. GiEle.and¢hbols 2re @ ddfnied the dodérgition bf %ﬁp?ﬁrﬁﬂﬁ'ﬁ"@t‘iﬂu@i@ﬁ ages 1-

3-(4' -fluagro-bi phenyl -4-vl)but-2-en oic acid ethyl ester ng t To the NaH
(0.476 g, %5 91 mmol) in dry THE (5 nlL) was added triethyl phosphonoacet ate
(1.2 ., bySusifld 156 In dubh 3Qvaylio dbtald Snghombricr ol iRthe! ROIELS KRGSVt Ure for
30 mn and then was added 4-acetyl-4'-fluoro hi phenyl (0.9 granms, 3.94
mmol ), o bteEphsakle P bk Fgﬁuc(qnﬁ,thq Teactign gip) the presence of reagents or catalysts in their

single enantiomeric form. The single enantiomer, wherever applicable, may be prepared by

resolving the racemic mixture by conventional methods. Some of the preferred methods

. include use of microbial resolution, resolving the diastereomeric salts formed with chiral
bases such as S(+)-a-methylbenzylamine, R(-)-o-methylbenzylamine, S(+)-lysine, R(-)-
lysine, S(+)-N-methyl-D-glucamine, R(-)-N-methyl-D-glucamine, R{-)-phenyl glycinol,
S{+)-pheny! glycinol, S(+)-brucine, R(-)-brucine, cinchona alkaloids and their derivatives
and the like wherever applicable Commonly used methods are compiled by Jaques et al in
“Enantiomers, Racemates and Resolution” (Wiley Interscience, 1981) to obtain
. substantially pure steredisomers of compounds of formula (I). Substantially pure means the
material that contains at least 95%, preferably 98%, more preferably 99% of the compounds
of formula (I).

It is appreciated that in any of the above-mentioned reactions, any reactive group in
the substrate molecule may be protected according to conventional chemical practice.
Suitable protecting groups in any of the above mentioned reactions are
tertiarybutyldimethylsilyl, methoxymethyl, triphenyl methyl, benzyloxycarbonyl,
tetrahydropyran(THP) etc, to protect hydroxyl or phenolic hydroxy group; N-tert-
butoxycarbonyl (N-Boc), N-benzyloxycarbonyl (N-Cbz), N-9-fluorenyl methoxy carbonyl
{-N-FMOC), benzophenoneimine, propargyloxy carbonyl (POC) etc, for protection of
amino or anilino group, acetal protection for aldehyde, ketal protection for ketone and the
like. The methods of formation and removal of such protecting groups are those
conventional methods appropriate to the molecule being protected.

The compounds of the present invention can be used for the treatment of certain

renal diseases including glomerulonephritis, glomerulosclerosis, nephrotic syndrome,
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WD 2005/ 040104 PCT/ | B2004/ 000208 nL of THE at room tenperature and the
m xture was stirred at roomtenperature for 16 h and quenched with
ice-water neutralized with 1IN HC1 and extracted with Et OAc and washed with

wat er, dry@shodiddr®vaporated to give a crude conmpound wairabzooseoopes i i ed

over silica gel colum to give a cream sh solid of

3-(4' -fluoro-bi phenyl - | )but-2-enoic acid eth ester as a E-isoner (0.44
gr ans, 48%1)'?“@%%@6@3030 8. 3ePBIgPAtY, Jhe gompgund Se?g sqngpa! FogpulafDzge glgp J=8. 59

Hz, 2H) ugeaxl(far tﬂe-%eaﬁﬂent"fz 10 axxsfsoﬁ@nsﬁﬁn re%i‘ﬂance‘l(t%)% {19gianktl), O tlﬁl? 2H)
261(5, 3H), g , 3H), .Step (iii eparation o?

-f| uor o- bgeﬁﬁ*@ﬂceima)r’gﬂjglu@sgwgrqnc% fthmﬁqgua dlsorders related to syndrome X such

3-(4'-fl Uoﬁé)hﬁbﬂ%iﬁ@i{'o‘bésﬂ, ihdah regis@ARI Gor etk M¥dase S ESthdr Gardfbvibouthr 54 mml)
obtained in 'step (ii), was reduced with A'H3 (prepared from LAH (0.1

grams) andd&was (0.206 grans) in dry THE (10 nL) at -5 C for 30 mnutes

The reaction. m jelom YR G @ &dnt ¥irdnbior® day WRE st A4 d1B6ke 20ghchid t er ed,
washed with Et CAc ang nmbi ne iltrates were evaporated to give

3-(4'-fl uoiﬂbﬂlﬂiplﬁh@hwprﬁm}& 9qwfwezﬁ@ﬁ@nﬁ inpflemegtiag asinflarampiony 4ReNts,| trgtingo| i d

( Yiel d:0. 3§ﬂbeti%§o@15hcahbr&"\@so§c@rs :@9@&% en%lg&%ﬂ ):ell Jctl%oﬁ rﬂso:ﬂ?ﬁs’ pcﬁyfﬁt idd, J=8.59
2H), , (d, J=6.98

Hz, 211), gvapgn ( yndlgm)s (EQQSB, ﬂpﬂamlpqtt@ga;bgwq:lo ﬂlsgefses osteoporosxs myotonic
t hyl - 2- 4
et hy [ 43 s@toéhé' ?%rgi'%ﬁt?samtﬂgﬁéﬁw aﬁf;ﬁ/dsélellakﬁ )&ﬂlﬁ&)ﬂl Qe }Q%QQ{&X&T (8f 350

met hyl pr opahoa -1t l'uor - bi phenyl -4-yl) but - 2- er ne-
grans), obearered in step (iii), was coupled with the ethyl-4-hydroxy

phenoxy- 2- et hmepa&%{mt& :ﬁa?ies%veaﬁ&lm%em %P@Je) uéa%néa%ngr/a ) by

M t si nobu reaction usi ngm’ 0.436 grans) and 572 grans) in THE
(10 nl) at peBtaxioef U abryarsaid diisases épeqmianption & cmpwé@nwltbynwr @erng with

more of Et Ghs aih WaRbhRg nibitbrs 2 QAo KEROB 1o linthilifR; SRtolan dildh water,
the dried solvent was evaporated and purified by col um chromat ography by

el uting wi tiperidgiee Hisesder AFrgtupat | dresssnehyposbcwveaw% (sulip; gpighenidess  the

et hyl - 2 [431£l§m%lf}rca§( hﬁﬁﬁﬁ&x@dﬁﬂ@sﬂﬂﬂ ﬁPA.K&)an@t"Br a mlxture thereof. The compounds
2-enyl ] phenoxy] - 2- net hyl - propanoate as an H NWVR (5, CDC 3,

200MHz) :  7obthe Present (nyentpw)in cqmbgigatiog WIQL—IéMﬁchr-& redzf-vse ighiBitorg, pholgstgob9
absorption inhibitors, antiobesity drugs, hypoglycemic agents can be administered together
or within such a period to act synergistically. ‘
The invention is explained in detail in the examples given below which are provided
by way of illustration only and therefore should not be construed to limit the scope of the

invention.

Example 1:
Ethyl 2-[4-(3»bi'phenyl—4-yl-but-2-enyloxy)-phenoxy]-Z-methyl—propanoate

S COZE
3c CH,

Step (i): Preparation of 3-biphenyl-4-yl-but-2-enoic acid ethyl ester

Lo

CHy O




Hz, 211), 6.10 (t, J=6.45 Hz, 1H), 4.71 (d, J-6.45 Hz, 2H), 4.24 (q, J=7.25
Hz, 2H), 2.15 (s, 3H), 1.56 (s, 6H), 1.28 (t, J=7.25 Hz, 3H). 51 WO
2005/ 040104 PCTRs2004/ 000208 he foll owi ng conpounds falling into the general

formul a @008y R1@l SO been prepared by the process ascdbiddefoordy exanples 1
and 2 Exanpl eStructureAnaI ytical Data No. 3'H NWR (S, CDC13, 200MHz):

'Q KCO2Et H3C, O 7.34-7.23(m 4H), 6.85-6.72(m 0 50 a 414), 4.22(q,
1=7. 03Hz, Defhe 68% B (3061z5ams, 07528 myed-Buspended in FHFASS mIdpyas agdegintiethyl)=6. 70Hz,

211 1. 52 ', roo Wlse a i S, CDBOD
200?\/HZ) pﬁlﬁ)&hoﬁ@é?taﬂt (122 égtmL‘]O'gMQ&h'y-d %kﬁ W‘ijli_li)%ry JFHﬁgS(ﬁili)% H Mg(

under nitrogen atmosphere and the resultmg solution was stirred at room temperature for 30
min and 4-acety] biphenyl (10 grams, 0.051 mol) in THF (50 mL) was added drep wise at
room temperature and the mixture was stirred at room temperature for 18 h, neutralized
with 2 N HCI and extracted in to EtOAc. The combined organic layers were washed with .
water, dried over sodium sulphate and evaporated. The crude 3-biphenyl-4-yl-but-2-enoic
acid ethyl ester was purified over silica gel column by eluting with 5% EtOAc:Pet.ether to
give a trans product as white solid (8 grams, 59%). Mp. 77-79 °C.

'H NMR (6, CDCH,, 200MHz): 7.70-7.30 (m, 9H), 6.21 (s, 1H), 4.23 (q, J=7.25 Hz, 2H),
2.62 (s, 3H), 1.33 (t, J=7.25 Hz, 3H).

Step (ii): Preparation of 3-biphenyl-4-yl-bui-2-ene-1-ol

The 3-biphenyl-4-yl-but-2-enoic acid ethyl ester (8 grams), obtained in step (i), was

reduced with AlH; (prepared from 4.22 grams of AICI; and 3.61g of LiAlH,) in 200 mL of

dry THF at —5 °C for 30 minutes. The reaction mixture was quenched with saturated
- .- NaySQ4 solution and filtered, washed with EtOAc and combined filtrates were evaporated

to give 3-biphenyl-4-yl-but-2-ene-1-ol as a white low melting solid (Yield: 95%). Mp. 117-

119°C.

"H NMR (5, CDCls, 200MHz): 7.65-7.25 (m, 9H), 6.05 (t J=6.72 Hz, 1H), 4.40 (d, J=6.72

Hz, 2H), 2.12 (s, 3H).

Step (iii)}: Preparation of 2-I&@—anvl-tt-vf-but—2-envlokanhenoxﬂ~2-methY1—

opanoate
The 3-biphenyl-4-yl-but-2-ene-1-0l (0.455 g), obtained in step (i), was coupled with the
ethyl-4-hydroxy phenoxy-2-methyl-propanoate (Ref: J. Med. Chem. 2001, 44, 2061) (0.350
g) by Mitsinobu reaction using diisopropylazodicarboxylate (DIAD) (0.41 g) and PPhs
(0.532 g) in THF (10 mL) at 25 °C for 48 hours. The reaction was worked up by diluting
with more of EtOAc and washing with aq.KHSO4 solution and then with water. The dried
solvent was evaporated and purified by column chromatography by eluting with 10%
* EtOQAc and pét.ether, to give 52% of the ethyl-2-[4-(3-Biphenyl-4-yl-but-2-enyloxy)-
phenoxy]-2-methyl-propancate as an thick oil.
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H3C CH37.15(m 411), 6.81(d, J=8.59Hz, 2H), 4.10(qg, J=6.99 Hz, 2H), 3.94(t,
J=5.91Hz, 2H), 3.25(d, J=9.13Hz, 1H), 3.13(s, 3H), 2.82(t, J=8.06Hz, 2H),
2.10- 1.95(m 3H), 1.25(t, J=6.99Hz, 3H), 1.17(d, 6.35Hz, 3H), 1.03(d,

J=6. 35Hz w3Hhsodvadsur e Liquid. H NWVR (b, CDC13, ZOOMﬁanﬁzoﬁZmﬁzﬁo(m 711),

7.11(d, C—3~OI Scoz Et J—-'J =8.30Hz 2H), 6.92(d N, , 8. 30Hz,
2H), 6.65 30Hz, 4.09 33FE 35(t, J=
6H234Hz ( NEﬂ*z(f(@DChréo Q=¢§25 @%68%&&@0 GH6.35 ngolﬂ) oogm 1H),
1.22(t, J=f7 2 0104
L 2: I( 52004?: 03 H;208 3§'ﬁz; z%ypéﬁ %%“@I@éb’ﬁ) 23, B A 65 (s 330V 02 2R0R6 Q4

Zz

Example 2

Ethyl 2-[4-(3-(4’-ﬂuoro—biphenyl-4—yl-but- -enyloxy)-phenoxy]-2-methyl-propanocate.

XCOZEt

Hac CHa

Step (i}: Preparation of 4-acetyl-4’-fluoro bmhenvl

)
O CH,

0

To a mixture of 4-fluoro bromobenzene (1 grams, 5.71 mmol) in 40 mL of dimethoxy
ethane and Tetrakis palladium{Q)( Pd(PPhs}s), (56 mg, 0.03 mmol} was added aqueous
Na;CO; solution (3.6 grams in 16 mL of water) and stirred at room temperature for 15
minutes and then was added 4-acetyl boronic acid (1.4 g, 8.56 mmol) and refluxed for 18
hours. The reaction mixture was acidified with 1 N HCl and extracted with EtOAc. The
organic layer was washed with water and then with brine, dried over Na,SO,, evaporated
and puﬁﬁeﬂ the crude product over silica gel column by eluting with 15 % EtOAc+ Pet.
ether to give 4—acety1-4’-ﬂuoro biphenyl as a creamish solid (0.98 grams, 75 %).

'H NMR (5, CDCl3, 200MHz): 8.20-7.40 (m, 4H), 7.13 (d, J=8.60Hz, 2H), 6.89 (d,
J=8.60Hz, 2H), 2.64 (s, 3H).

Step (ii); Preparation of 344’-ﬂuoro-biphemzl—él-yl)but-z-enoi‘c acid ethyl estet

CO,Et
To the NaH (0.476 g, 5.91 mmol) in dry THF (5 mL) was added triethylphosphonoacetate
(1.2 mL, 5.91 m mol) in 10 mL at 0 °C and stirred at room temperature for 30 min and then
was added 4-acetyl-4’-fluoro biphenyl (0.9 grams, 3.94 mmol), obtained in step (i}, in 10



Nat ur e:

Liquid 6i I'HNWVR (8, CDCI3, 200MHz): i CCREt7.60-7.12 (m

9H),

6.80-6.86 (m O H3C CH34H), 4.12-4.29(m 4H), 3.11(t, J=6.80Hz, 2H), 1.53(s,
6H), 1.27(t, J=7.OHz, 3H). Nature:liquid 7_'H NVR (8, CDC13, 0 \ /

200MHz) : Wo%os%@ﬂl@m 711),

J=9. 67Hz,
2. 20(s,

6. 11(t, J618Hz 1H), 4.74(d, J:6.18Hz 2H) 3. 90(

L mz’g%‘é’fé(ﬁ%%’(“mé’t‘?’f ' ks b W oA

2H), 4. 154w, quénchell vOiizice-Bhier néhtﬁlhzea S84 AN HE) and? eﬂﬁ(ﬂsd vat) EtO]AcAEi(dS

.28 L1 0&@1 o5 Ry afly BBty o siysth %@pogﬁgﬁﬁh 36¢ rﬂ““ﬁ?% ,

8. 40(s

CH3J=9. 27dier silitd) gel @olBmfido give a creamish solid of 3-(4’-fluoro-biphenyl-4-yl)but-2-enoic

acid ethyl ester as a E-isomer (0.44 grams, 48%).
'"H NMR (8, CDCls, 200MHz): 7.70-7.50 (m, 45), 7.26 (d, J=8.59 Hz, 2H), 7.12 (d, J=8.59
Hz, 2H), 6.20 (s, 1H), 4.23 (q, ]=6.99 Hz, 2H), 2.61 (s, 3H), 1.33 (t, }=6.99 Hz, 3H).
Step (iii): Preparation of 3-(4’-fluoro-biphenyl-4-yi)but-2-ene-1-ol
F. O ‘
O CH;

]0H

The 3-(4’-fluoro-biphenyl-4-yl)but-2-enoic acid ethyl ester (0.44 g, 1.54 mmol), obtained in
step (ii), was reduced with AlH; (prepared from LAH (0.176 grams) and AICl; (0.206
grams) in dry THF (10 mL) at =5 °C for 30 minut-es. The reaction mixture was quenched
with sat.Na,SO, solution and filtered, washed with EtdAc and combined filtrates were

evaporated to give 3-(4’-fluoro-biphenyl-4-yl)but-2-ene-1-ol as a white low melting solid
(Yield:0.35g, 95%). '

"H NMR (8, CDCl3, 200MHz): 7.65 (m, 4H), 7.23 (d, J=8.59 Hz, 2H), 7.11 (d, J=8.59 Hz,
2H), 6.06 (t, J=6.98 Hz, 1H), 441 (d, 1—6 98 Hz, 2H), 2.13 (s, 3H). o

methylpropanoate

The ?;—(4’-ﬂuoro-biphenyl—4—yl)but—2-ene-1-ol (0.350 gl'ams), obtained in step (iii), was
coupled with the ethyl-4-hydroxy phenoxy-2-methyl-propancate (Ref: JMC, 2001, 44,
2061) (0.323 grams) by Mitsinobu reaction using DIAD (0.436 grams) and PPh; (0.572
grams) in THF (10 mL) at 25 °C for 48 hours. The reaction was worked up by diluting with
more of EtQOAc and washing with aqueoﬁs KHSO; solution and then with water, the dried
solvent was evaporated and purified by column chromatography by eluting with 10%-
EiOAc and Pet. ether, to give 27% (0.17 grams) of the ethyl-2-[4-{3-(4"-fluoro-biphenyl-4-
yl)-but-2-enyl]phenoxy}-2-methyl-propanoate as an thick oil.

"H NMR (8, CDCl3, 200MHz): 7.60-7.50 (m, 8H), 7.14 (d, J=8.59 Hz, 2H), 6.84 (d, J=8.59
Hz, 2H), 6.10 (t, }=6.45 Hz, 1H), 4.71 (d, J=6.45 Hz, 2H), 4.24 (q, J=7.25 Hz, 2H), 2.15 (5,
3H), 1.56 (s, 6H), 1.28 (t, ]=7.25 Hz, 3H). '
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O C021=t

X CH3 H3C CH36.94(d, J=9. 63trasnbtdecofsSs(d,

s, 2H),
200M—|z

J=6. 10Hz
6H) ,
~COREt
6. 88(d,



J=9.27Hz, 2H), 6.13(t, J=4.88Hz, |H), 4.73(d, J=4.88Hz, 2H), 4.27(q,
J=7.31Hz, 2H), 2.19(s, 3H), 1.58(s, 6H), 1.32(t, J=7.31Hz, 3H). 53 WO
2005/ 040104 PCTI | s2004i 000208 10i |'H NVR (8, CDC13, 200MHz): H3C CH3 O

CO2Et 7. i ZoR6oids OH), 6.83(d, CH 3 J=9. 14Hz, 2H) 6 pe8hB200000036 1=9. 14Hz,
oH), 6.64(s, 1H), 4.57(s, 2H), 4.23(q, 1=7.25Hz, 2.80-2.60(m IH),

3i . Nt orbs eSS ferpo gl o g %dgmle& %“%Sﬁa’z)p%ev%r%é%s Yaoim

OH), 6. 80(thk prdeess dsldefirina kh NaHMER Fbrh2.

Example Structure Analytical Data
Ne.
3 'H NMR (5, CDCh, 200MHz):

P \©\/\ S COR | 7.347.23(m, 4HD, 6.856.72(m,
Q*sc CHs  |am), 222(q, J=7.03Hz, 2H),
4.10(t, J=6.70Hz, 2H), 3.12(s,
3H), 3.07(;, J=6.70Hz, 2H),
1.52(s, 6H), 1.27(t, J=7.03Hz,
3H).
Nature: Liquid. -
3 "["H NMR (5, CD,0D, 200MHz):
”32,,3 °\©\/\/ @ SICOQH 740(d, J=8.59Hz, 2H), 7.30-
o 0NN ohy | 7.15(m, 4H), 6.81(d, J=8.59Hz,
OH), 4.10(q, J=6:99 Hz, 2H),
3.94(t, J=5.91Hz, 2H), 3.25(d,
1=9.13Hz, 1H), 3.13(s, 3H),
282(t, J-8.06Hz, 2H), 2.10-
1.95(m, 3H), 1250, J=6.99Hz,
3E), 117(d, 635Hz, 3H),
1.03(d, J=6.35Hz, 3H).
Nature: Liquid.

5 @\/ 'H NMR (3, CDCls, 200MHz):
o\©\/\ S _CO,Et| 742720,  TH), 7114,
' Q/ I J=8.30Hz, 2H), 6.92(d, J=

HiC CHs | g 30z, 2H), 6.65(d, 1=8.30Hz,
2H), 5.05(s, 2H), 4.09(q,
J=733Hz, 2H),3351, -
6.84Hz, 2H), 3.21(d, J=9.28Hz,
{H), 2.88(t, J=6.84Hz, 2H),
220-2.00(m, 1H), 1.22(t,
=733Hz,  3H), - 1.14(4,
=6.83Hz,  3H)  1.02(d,

Iz
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55d6 .z, (, ), . CH3 H3C CH3J=9.SOHz, 2H), 6.00-5.97(m 1H), 4.23(q,
J=7.00Hz, 2H), 3.90(d, J=6.4014z, 2H), 2. 15(s, 3H), 1.52(s, 6H). 1.28(t.
J=7.00Hz, 3H). Nature' liquid. 12F H NMR (S, CDCL3i 200MHz): 7.44-7.20(M
8H), 6. 9362000 R@REL J=2. 44Hz, 2H), 6.92(d, J=2.44 BcrnB@Bedas H Hz, 2H),
6.04(t, 3=6.45Hz, | H), 3 4.69(d, J=6.45Hz, 2H), 4.25(q, J=6.98Hz, 2H), 2.14

(s, 3H), A—95{a—I=7—52Hr—2H 3 43(5—3H)—0 990t J-7 52 kz_ 3H) 0. 88(t,
J=6.98Hz,| 3H). Nature: quuid. : J=6.83Hz, 3H).

Nature: Liquid

6 |™H NMR (5, CDCl;, 200MHz).
o) COZEt 7.60-7.12 (m, 9H), 6.80-6.86 (m,
_@@: CH, 4H), 4.12-4.29(m, 4H), 3.11(t,

J=6.80Hz, 2H), 153(s, 6H),
1.27(t, =7.0Hz, 3H).
Nature:liquid

7 O O - ['H NMR (5, CDCL,

O‘Q‘Oxcozﬂ 200MHz):7.80-7.20(m,  7H),

CH, HC CHa | ¢ oad, 1=9.67Hz, 2H), 6.88(d, |

J=9.67THz,  2H), 6.1,

J=6.18Hz, 1H),  4.74(d,

| 1=6.18Hz, 2H), 3.90(s, 2H),

2.20(s, 3H), . 1.54(s, 6H). M.P:
155-158°C.

8 'H NMR (3, CDCl;, 200MHz):
' @i :@\(\ 0 S CO:EL | 6.92-6.60(m, 1K), 5.96(m, 1H),
HsC °H3 4,67(d, 7=6.10Hz, 2H), 4.15(g,
}=7.10Hz, 2H), 3.71-3.68(m,
2H), 2.03(s, 3H), 1.45(s, 6H),
1.28-1.10(m, 6H).
) Nature: Liquid .
9 | "H NMR (3, CDCls, 200MHz):
COzEt 8.40(s, 1H), 7.61(d, J=6.83Hz,
O\,/\, Q/Hac CHay 2H), 7.60-7.39(m, 4H), 6.88(d, |
}=9.27Hz,  2H),  6.85(d,
J=9.27Hz,  2H),  6.13(t,
J=4.88Hz, 1H),  4.73(d,
=4 88Hz,  2H),  4.27(q,
=7.31Hz, 2H), 2.19(s, 3H),
1.58(s, 6H), 1.32(t, J=7.31Hz,
3H). '




13'H NWVR (S, CDCI3, 200MHz): O O COzEt7.63-7.30(xta,9H); 6.85(d, J=

9.40Hz, 2H); 6. 78(d, J=9.40Hz, CH3 H3C CH32H); 6.11(t, J=6.50Hz, | H); 54 WO
2005/ 040104 PCT/ 1B2004/ 000208 4. 71(d, J=6.SCHz,2H); 4.25(q, J=7.10CHz, 2H);
2.16(s, Wohoeshs®B{q, J=7.52Hz, 2H); 1.44 (s, 3H); 1.29(eCTB2Mdlodas 3H),
0.99(t, J=7. 52Hz, 3H). “Nature: gumy liquid 14'H NMR (8, CDO 3, 200MHz):

7.60-7. 25 H- R.%@(S, 4H); o—a—Co2Et 6 1Q/+ J=5_86Hz 1H) - 4.72(d, CH3
H3 CH3J=p. 8%’Hz J=7.32Hz, > | T8 MR3(3) Cb@sé@%Méw 1.29(t,
J=7.32Hz| 3H). ! i .CH315 H @&; :@@@ zog,gowgﬁ | 6@,
7.60-7.0p(m 8H); /C2Et 5 89(d )Hz) CH§ H3C CH3;
6.09(t, D=6.18Hz, > iz, 2H) 6.78(d,

1=0.14Hz, 2H), 6.64(s, 1H),
4.57(s, 2H), 4.23(q, J=7.25Hz,
2H), 2.80-2.60(m, 1H), 1.56(s,
6H), 1.54(d, J=6.34Hz, 3H),
1.22(t, J=7.25Hz, 3H), 1.19(d,
| 1=6.34Hz, 3H). |
_ Nature: Viscous liquid.
11 O _ 'H NMR (8, CDCly, 200MHz):
O y 7.61-7.30(m, 9H), 6.80(d,
y NQOXCOzEt J=8.50Hz, 2H), 6.55(d,
CHy HC M3 | g s0Hz, 2H), 6.00-5.97(m,
1H), 4.23(q, J=7.00Hz, 2H),
3.90(d, J=6.40Hz, 2H), 2.15(s,
3H), 1.52(s, 6H), 1.28(,
J=7.00Hz, 3H).
Nature: liquid.
'H NMR (3, CDCl;, 200MHz):
7.44-720(M, 8H), 6.93(d,
O COEL | I=2.44Hz, 2H), 6.92(d, J=2.44
73 Hz, 2H), 6.04(t, }=6.45Hz, 1H),
4.69(d, J=6.45Hz, 2H), 4.25(q,|.
J=6.98Hz, 2H), 2.14 (s, 3H),
1.95(q, J=7.52Hz, 2H), '1.43(3,
3H), 0.99(t, J]=7.52 Hz, 3H),
0.88(t, J=6.98Hz, 3H).
Nature: liquid.
13 O 'H NMR (5, CDCl3, 200MHz):
O 7.63-7.30(m,9H); 6.85(d, J=
y o—@—o CO,EL ' 3
73 9.40Hz,2H);6.78(d, J=9.40Hz,
Chy 2H); 6.11(t, J=6.50Hz, 1H);

12

=L



J=6.18Hz, 2H); 2.17(s,3H) ;1.54(x, 6H). 16F3CH NVR (8, CDC13, 200MHz):
7.60-7.20(m 8H): 6.90(d, J= O O-< COREt6.85Hz, 2H):6.88(d, J=6.85Hz, CH3
H3C CH32H); 6.11(t, J=6.11 Hz, | H); 4.76 (d, J=6.11 Hz, 2H); 4.12(q,

J=7. O Hz wksndadd(S, 3H) ;1. 46(s, 6H), 1.23(t, J=7.0Wdamil/eoodsat ur e:
Liquid. 17H NVR (8, CDCL3, 200MHz): 7.63-7.33(m1lH); 6-91(d; _ °
3:8_ 30HZ ?I—I\ R 1’7 _{V"t_ 'I— 8 QXCQZEt ﬂ:lg I—IQ(" CHR8 A0Hz | EKN- 4 77{rL —640 55

WO 2005/ 040104 RCT/ | B20041000208 Hz, 2H) : 4. 12((473@7 b6i0Hz 30y 42560t s, 3H) ;
1.40(s, 6H); 1.23(t, J=7.20Hz, 3H). Nature: |i qui=h 108388, NbR6(sD, 3BPLI 3r

200MHz): O's CO 7.78-7.50(m 8H); 7.40(d, J=
195(q, J=7.52Hz2H);, 1.4
(s,3H); 129(t, 1=7.10Hz, 3H);
0.99(t, J=7.52Hz, 3H). Nature:
_ gummy liqumd
14 o , . 'H NMR (8, CDCls, 200MHz):
7.60-7.25(m, 7H), 6.86(s, 4H)
cl O O _@_O coet | 6:13(t 7=5.86Hz, 1H); 4.72(d,
. Hocl GHa F=5.86Hz,  2H). 425,
J=7.32Hz, 2H); 2.16(s, 3H);
1.56(s,6H); 1.29(t, J=7.32Hz,
3H).
Nature: Liquid.
15 F ' "H NMR (3, CDCl;, 200MHz),
O O ‘ 7.60-7,00m,8H); 6.91(d, J=
A0 OnCOEL | 5 B6HZ2H):6.89(d, J=5.86Hz)
CHs H,C CHs
:6.09(t, J=6.18Hz,1H); 4.73 (d,
7=6.18Hz, 2H); 2.17(s,3H)
;1.54(s, 6H).
16 | FaC H NMR (5, CDCl;, 200MHz):
O O 7.60-7.20(m, 8H); 6.90(d, J=
o O

COEt | ¢ 85Hz, 2H);6.88(d, J=6.85Hz,
CHs H,C CHs '

2H); 6.11(t, J=6.11 Hz,1H); 4.76 |

(d, J=6.11Hz, 2H); 4.12(q,

J=7.01Hz, 2H), 2.18(s,3H)

;1.46(s, 6H), 1.23(t, J=7.01Hz,

3H).

. Nature: Liquid.

17 H NMR (8, CDCl;, 200MHz):
O 7.63-7.33(m,11H); 6.91(d,

O p o—@-SXCOzEt J=8.30Hz2H);, 612 (1 J=

CHa HsC CHy 8.40Hz,1H), 4.77(d, J=6.40
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Et X 8.50Hz, 2H);

H) ;
1.23(t,
(s,
1H);
J=7.52Hz

4.76(d, J=6.15Hz,
J=7.0Hz, 3H).

4H) ;w8 20050036 5 0=8 H .7 \ (t,
4,66 (d,

2H); 4.12(qg, J=7.OHz,
J X, 08 z,
4.24(q, J=7.25Hz,

200 11 N

J=5.91Hz, 2H);

Nat al
et e Il_qul u.

6.88 (s,

QTI}.

411) :

VU 1l 1

6.92(d, J=8.50Hz, Z CH3 H3C CH32H)
214):
19' H NVR (5, CDCL3, 200MHz):

; 6.11 (t,
2.18(s, 3H);

J=6.
1. 46(

2H) ;

2.19(s,3H);1. 40(5 6H),
J=17.20Hz, 3H).
Nature: Hquid.

1.23(t,

_7.70-7.20(m 9H);
| H); eCuB206300D36.
1. 54(s, 6H)'

15 Hz, |
s, 6H) ;
6. 84
40(m

1.26(t,
—32(m 9H) ;

18

Fac
“ﬁ/\/ ‘Q— CO,EL

HyC CH3

| J=7.0Hz,

H NMR (8, CDCls, 200MHz):
| 7.78-7.50(m,8H); 7.40(d, J=
8.50Hz,2H); 6.92(d, J=8.50Hz,
2H) ; 6.11(t, J=6.15 Hz,1H);
4.76(d, J=6.15Hz, 2H); 4.12(q,
2ﬂ); 2.18(s,3H);
1.46(s,6H); 1.23(t, J=7.0Hz, 3H).

19

HC CHy

'H NMR (8, CDCl;, 200MHz):
7.70-7.20(m, 9H); 6.84 (s, 4H);
6.75(t, 1=8.08Hz, 1H), 6.50-
6.40(m, 1H); 4.66 (d,
J=5.91Hz,2H); 4.24(q,
=725Hz, 2H); 1.54(s,6H)
1.26(t, J=7.52Hz, 3H).

Nature: Liquid.

20

‘ OQOIE@&

HsC” 'CH,

"H NMR (5, CDCl,, 200MHz):

'7.64-7.32(m,9H); 6.88 (s, 4H);

6:13(t, J=5.86Hz,1H);
J=5.86Hz,2H);
J=7.33Hz,2H); 2.40-2.20 (m,
1H), 2.18 (s, 3H); 1.27 (¢,
J=1.33Hz, 3H); 1.10 (4, J=4.88
Hz, 6H)

4.72(d,
4.24(q,

- 21

' Hac
0"$

. OXCO,_Et
O\de-@/“ac CHs

'H NMR (5, CDCls, 200MHz):
7445(d, J=8.33Hz,2H); 7.23(d,
1=8.33Hz,2H); 6.83(d, J=9.28
Hz,2H); 6.78(d, 1=9.28Hz,2H),
6.69(d, J=16.12Hz,1H); 6.45-
631(m, 1H); 4.65(d, =537 Ha,
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CO2Et 6.13(t, J

H3C J=7. 33Hz, 2H);

1.10 (d, J=4.88

X CH O wobro0§ddodss 7. 445(d, J=8. 33Hz, 2H);

J=9.28 Hz, 2H);
| H): 4. 65{e-—1s

4.72(d, 0 OY CH3 J=5.86Hz, 2H);
3H) ;

=5.86Hz, I H);
2.40-2.20 (m 1H), 2.18 (s,
Hz, 6H H3C~ ~0 ° , 0 CO2Et

S .. 27

(N )

4. 24(q,
1.27 (t,

o=

oI T Ty

H); 4.22(q, J=7.25Hz, 21), 3.14

I (s,3H); 1.54(s,6H); 1.31-1.28(t,

J=7.25Hz, 3H).
Nature: Gummy solid.

22

CH,

“@"x

H3C ,:CH3

CO.E

'"H NMR (5, DMSO-d |-
200MHz):  7.20-6.76(m,11H);
6.01(t, J= 7.33Hz,1H); 4.67(d,
J=560 Hz 2H); 4.15 (q,
J=7.0Hz, 2H), 3.96(q, J=6.72Hz,
2H) ;2.07(s,3H); 1.45 (s,6H):
133-1.15(m,  3H)  0.99(t,
J=7.0Hz, 3H).

23

o

CO,Et

| 7.63-7.31(m,

| 7=5.86Hz,

'H NMR (8, CDCl;, 200MHz):
9H),  6.89(d,
2H), 6.78(d,
2H), 6.114t, |-
1H), 4.71(d,
2H), 4.22(q,
J=7.33Hz, 2H), 2.40-2.00(m,
TH), 1.90-1.70(m, 4H), 121,
J=7.33Hz, 3H). |
M.P. 112-114°C

J=9.28Hz,
J=9.28Hz,
J=5.86Hz,

24

HaC.
0%

O

CO,Et

30 CHa

o TS

'H NMR (3, CDCl;, 200MHz):
7.26(d, J=6.17Hz, 2H), 7.20(d,
J=6.17Hz,  2H),  6.83(d,
}=6.72Hz,  2H),  6.75(d,
J=6.72Hz,  2H),
J=6.98Hz,2H), 3.90(t, J=5.91Hz,
2H)3.13(s, 3H), 2.81(t,J=7.25Hz,
2H), 2.10-2.02 (m, 2H), 1.53(s,
6H), 1.28(t, J=6.98Hz, 3H).

|~ CH3
J=7.33Hz, 3H);
215 'H NMR (S, CDC13, 200MHz):
7.23(d, 3 Jp8r/ddoss/ddbios 6.83(d,
6.78(d, J=9.28Hz, 2H), 6.69(d, J=16.12Hz, IH): 6.45- 6.31(m

4.24(q, |-




56 WD 2005/ 040104 PCT/ | B2004/ 000208 2H); 4.22(q, J=7.25Hz, 2H), 3.14 (s, 3H);
1.54(s, 6H); 1.31-1.28(t, J=7.25Hz, 3H). Nature: Gumy solid. 22S1H NMR (S,
DVSO d6, COREt 200MHz): 7.20-6.76 m11 H; p -(:)0O 2 6.01(t, J= 7.33Hz, 1H);
4.67(d, GB2okBe01dd3’ CH3 J=5.60 Hz 2H); 4.15 (q, J=7. Ohgsrndmosndz@b(a,
J=6.72Hz, 2H) ;2.07(s,3H); 1.45 (s,6H); 1.33-1.15(1, 3H); 0.99(t, J=7.OHz,
31-1). 23'H NMR (5, CDCl 3, 200MHz): 7.63-7.31§m 9H), 6.89(d, O COP 28H QJ=9
2H z, . ), 6. 78¢me mopRganpEgef corppepnd gf forynpla (1) which can be prepared by the

person skilled in the art by following the procedure as described in example 1:

S._CO,Et Hac

D‘ 73 ' CHy
CH; HsC :

N CO,EL
Cloon o @’7&
73 CH;
. H '-'

RESN @@W

CH3

58



J 5.86Hz, IH), 4.71(d, J=5.86Hz, 2H), 4.22(q, J=7.33Hz, 2H), 2.40-2.00(1,
7H), 1.90-1.70(m 4H), 1.21(t, J=7.33Hz, 3H). MP. 112-114C H3C..0 O CCREt
24% 1H NMR (b, CDC13i 200MHz): S O 1 17 CH3 O7.26(d, J 617Hz, 2H), 7.20(d,

J=6. l7HZ,w8|${)5/0@01&B(d, J=6. 72HZ, 2H), 6. 75(d, J=6. 72Hchﬁ1|ﬂk004ﬂmaﬁq1
J=6.98Hz, 2H), 3.90(t, J=5.91 Hz, 2H)3.13(s, 3H), 2.8 1 (t,J=7.25Hz, 2H),
2.10-2.02 (m 2H), 1.53(s, 6H), 1.28(t, J=6.98Hz, 3H). 57 WD 2005/ 040104
PCTI 1 B2004/ 000208 Sone nore exanpl es of conpound of fornula (1) which can be
prepared by the person skilled'in the art by follow ng the procedure as
descri bed i]ﬁm%ﬁrfgje 1. & NBC

2-[4-(3-Biphenyl-4-yl-but-2-enyloxy)phenoxy}-2-methyl propanoic acid

XCOZH

3c CHa

Ethyl-2-[4-(3-biphenyl-4-yl-but-2 -enyloxy) phenoxy]-2-methyl-propanoate (0.35 grams),
obfained in example 1, was hydrolysed with aqueous LiOH (0.35 grams in 2'mL of water)
at 25 °C for 12 hours in methanol. THF mixture (3 mL+2 mL) after the completion of
reaction the solvent was evaporated and the aqueous layer was washed once with ether and
- the aqueous layer was acidified with 2 N HCI to pH 2 and extracted with EtOAc and the
organic layer was dried with Na;SO;4 and evaporated under reduced pressure to give the title
compound as a white solid in 90 % yield. Mp. 148-150 °C.
'H NMR (8, CDCls, 200MHz): 7.60-7.25 (m, 9H), 6.88 (s, 4H), 6.08 (t, J=6.35 Hz, 1H),
472 (d, J=6.35 Hz, 2H), 2.15 (s, 3H), 1.49 (s, 6H).

Example 26:
G 2-{4—(3—(4’-Fluoro—biphenyl-4-yl-but-z-enyloxy)-phenoxy]-Z-methyl-probanoic acid.

COZH
30 c:H3

Ethy1-2-[4-[3-(4’—ﬂuoro—b1pheny1—4—y1)~but-2-enyloxy]phenoxy}-2-methy1propanoate (0.17
grams), obtained in example 2, was hydrolysed with aqueouns LiOH (0.79 grams in 1 mL of
water) at 25 °C for 12 hours. in methanol:THF mixture (3 mL+2 mL). After completion of
the reaction the solvent was evaporated and the aqeous layer was washed once with ether
and the aqueous layer was acidified with 2 N HCI to pH 2 and extracted with EtOAc and
the organic layer was dried with Na;SO, and evaporated under reduced pressure to give the
title compound as a white solid (Yield: 59%, 0.10 grams). Mp.148-150 °C:.

'H NMR (200MHz): 3 7.60-7.00 gm, 8H), 6.91 (d, J= 5.86 Hz, 2H), 6.89 (d, J=5.86 Hz,
7H), 6.09 (t, J=6.18 Hz, 1H), 4.73 (d, J=6.18 Hz, 2H), 2.17 (s, 3H), 1.54 (s, 6H).
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F1C S O,

_, COREt H3C |

2-[ 4- (3- Bi phenyl

Et hyl

-4 vyl
-2-[ 4-(3- bi phenyl

-4-yl

CH3 58 WO 2005/ 040104 PCTRB20041000208 Exanpl e 25:
- but - 2- enyl oxy) phenoxy 2- net hyl
- but - 2- enyl oxy) - phenoxy] - 2- net hyl

propanoi ¢ acid CH3
- pr opanoat e

(0. 35 gr awsreososhbai ned in exanple 1, was hydrol ysed wedrnpagyeewss Li OH (0. 35

grans in 2'nL of water) at 25 C for 12 hours in nethanol. THE m xture (3
m.+2 ) a’fﬂe%ﬂ&mﬁ% t@ﬂn " Lk Borkald e S eva rat ed and
t he aqueous | ayer she %éleo g\nlg%ﬁ et ?toerltn & ng Qltso é’cﬁﬁ?a yér was
aci dified Wrrhcezsﬁdp’@edmempbsaﬁ@de%& racted with Et OAC and the organic
|ayer was—aei-ed—nit-h—Na2So4 and ev-aporat ed-under reduced pressure tQ ive
the title olind as a whi t%"’%’l‘“’d in 90 %.yi =I d vAnalydeg Dagr C. 1H Nk
(b C[x:ln u!\vll_l .7 Rn7 0&/||; ‘“I, R_QQ {Q 6.08 (t 1= 6_.35 y
1M, 4.12 &, 3 83%5 15 so 4'9‘1@VIRE(§,1§IDCEXWI&)26' -
EZimlal(l?; g:ﬁB Fl uo o-Bi pth oxy) f’@?ﬁ%éﬁl %HS”E%%& pf.opanoi ¢
Et hyi -2-[14-[3-(4}-fl uoro- bi phenyl 4- y1) but - 2- en&ﬂ@i@]%ﬁeﬁ@%ﬁ] 32 19elzhy | pr opa
noate (0./17 graps), obtained in exanple 2, was ﬁ;f)dr 5}?7[,6‘%0“3 Li OH
(0.79 granms in 1{nL of water) at 25 C for 12 hpurs. in heth m xture
(3 m.+2 nl). After conpletion of the reaction thé“(sol%ntﬂﬂﬁs E¥dper jat ed
and the aqgeous | ayer was washed once with etherj, (lgeaﬂqueous | aygr was
acidified with 2N HO to pH 2 and extracted vvlth Et t he orga1nic
| ayer wag dried pith Na2SO4 and evapor at ed underNﬁt@Eublauhdpr essure to |give
the 28 H3C Q/\/ Q/ ICOzH "H NMR (5, CD;0D, 200MHz):
e 7.41(d, J=8.79Hz, 2H), 7.02(d,
=8.30Hz, 2H), 6.86(d,
J=8.79Hz, 2H), . 6.6%(d, IJ=
8.30Hz, 2H), 3.94(t, I=6.34Hz,
2H), 3.32(s; 3H), 3.22(d,
J=9.28Hz, 1H), 2.70(t,
J=8.31Hz, 2H}, 2.10-1.95(m,
| 3H), 1.16(d, 6.35Hz, 3H),
1.04(d, J=6.35Hz, 3H).
M.P: 115-118°C
29 @\/ _ 'H NMR (8, CDCl;, 200MHz):
°\©\/\ S _CO,H | 743-7.10(m, SH), 6.90(d, J=
N@ I 8.60Hz, 2H), 6.52(d, J=8.60Hz,
H HeC CHa 1om), s.04(s, 2H), 3.25¢, I=
7.5Hz, 2H), 3.11(d, }=8.8Hz,
1H), 2.78(t, J=7.5Hz, 2H), 2.0-
1.90(m,’ IH), 1.08(d, J=6.7Hz,
3H), 1.02(d, J=6.7Hz, 3H).
Nature: Liquid
30 'H NMR (8, CDCl;, 200MHz):
7.66-7.58 (m, 4H), 7.48-7.34 (m,
5H), 6.83-6.77(m, 4H), 4.15(t,
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title conpound as a white solid (Yield: 59% 0.10 granms). M. 148-150 C. SH
NVR (200MHz): b 7.60-7.00 (m 811), 6.91 (d, J= 5.86 Hz, 2H), 6.89 (d,
J=5.86 Hz, 2H), 6.09 (t, J=6.18 Hz, 1 H), 4.73 (d, J=6.18 Hz, 2H), 2.17 (s,
3H), 1.54vd so0s/640h04a 59 WO 2005/ 040104 PCTI | B2004/ 40020®cThe20bebdososi ng

compounds falling into the general fornula (1) have also been prepared by
the pr 0oCeE Adofinad annl ac ’7‘: '\r}nl ')6 Anal v/t

aa u.a AT A" "2 BNl I N AWV | I‘II La7mll LA YX™] T TATTOA [ ¢ -4 7\ Cal
Data No. [27H3C JO H 'H NWR (8,H CDC13, 200MHz): 555}13 @ﬂ?% & QSHz,
CH37.35-7.25(rn, [' 4H), 6.90(d, J= 9.10Hz, 2H),|BH7062s, 6:H9. 10Hz, 2H)|

4.13(t, J=6.7Hz, 12H), 3.14(s, 3H), 3.07(t, J=6. Eﬁﬁ’%@ o 53(5 6H)
Nature: Uiquid. H3C OS CO2H 28 1 NWR (6, CD3 " I X

31 O O (8, CDCh,
- ' / O‘Q—OXC%H 200MHz):7.80-7.20(m,  7H),
CHj

HiC CHs | ¢ o4d, 7=9.67Hz, 2H), 6.88(d,
1=967Hz,  2H), 6.1
7=6.18Hz, . 1H),  4.74(d,
1=6.18Hz, 2H), 3.90(s, 2H),
2.20(s, 3H), 1.54(s, 6H).

M.P: 155-158°C.

32 'H NMR (8, CDCls, 200MHz):
@ D\(\, 0 ~(C0H | 681Gm, " 11H), 5.95(m, 1H),
HaC CHS 4,62(d, J=5.8Hz, 2H), 3.69(q,

J=6.30Hz, 2H), 2.02(s, 3H),
1.35(s, 6H), 1.12(t, J=6.30Hz,

3H).
M.P: 114-116°C
33 'H NMR - (5, DMSO-d"

COzH 200MHz): 8.24(s, 1H), 7.73(bs,
m —@Tm CHy 1H), 7.60(d, J=6.83Hz, 2H),
7.57(d, 1=6.83Hz, 2H), 7.09(bs,
1H), 6.88(d, J=8.77Hz, 2H),
6.08(t, J=5.85Hz, 1H), 4.70(d,

5.85 Hz, 2H), 2.11(s, 3H).
1.43(s, 6H).

34 'H NMR (5, CDCl;, 200MHz):
HaC CHs COzH 7.60-7.20(m, 9H), 6.65(s, 1H),
. @*30 CHa 4.60(s, 2H), 2.80-2.60(m, 1H),

1.53(s, 6H), 1.24(d, J=6.34Hz,
3H), 1.39(d, J=6.34Hz, 3H).

Nature: Viscous liquid.
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H 7.41(d, J=8.79Hz, 2H), 7.02(d, C CH 3 J=8.30Hz, 2H), 6.86(d, 3 J=8.79Hz,
2H), 6.69(d, J= 8.30Hz, 2H), 3.94(t, J=6.34Hz, 2H), 3.32(s: 3H), 3.22(d,
J=9.28Hz, 1H), 2.70(t, J=8.31 Hz, 2H), 2.10-1.95(m 3H), 1.16(d, 6.35Hz,
3H), 1.0&ohooskafodSHz, 3H). M P: 115-118C 29' H NVR ( SpCORG0Bin0dH8M-z) : 0
7.43-7.10(m 9H 6.90 d J= S C2H), { , N8.60Hz, 2H), 6.52(d, J=8.60Hz, H H3C

CH32H) , J.T,”gs,. eH—3—25(t—3=——75Hz—2H)—3—% = 8(t,
J=7.5Hz, | 2H)] 2.D 90(m 1H), 1.08(d, J=6. 7&31%@%«%5%@’—%, 3H).
Nature: Liquid -B CDCl 3,__200MHz) - 7. 666577 58m( rBE)Atue-7h548-|7. 34
(m 6 83{6 i

N OXCOzH 6H), 6.71(d, J=8.60Hz, 2H),
CHa HC CHs 1650,  1=8.60Hz,  2H),
' 5.96(m,1H), 3.81(d, J=5.90Hz,
2H), 2.11(s, 3H), 1.37(s, 6H)
| M.P:184-188°C
36 |[F '"H NMR (8, CDCl3, 200MHz):
O 7.44-720(M, 8H), 6.93(d,
O N 0—@~0 CO,H| J=2.44Hz, 2H), 6.92(d, J=2.44
7% Hz, 2H), 6.02(t, J=6.35Hz, 1H),
471, F=6.35Hz, 2H), 2.14(s,
3H), 2.0-1.80(m, 2ZH), 1.42(s,
3H), 1.06(t, J=7.32Hz, 3H).
M.p: 122-125°C.
H NMR (200MHz): 5 7.70-7.30
(m, 9H), 6.96 (d, J= 9.40 Hz,
07{02” 2H), 6.89 (d, J=9.40 Hz, 2H),
CH, 6.12 (t, J=6.18 Hz, 1H), 4.75 (d,
J=6.18 Hz, 2H), 2.19 (s, 3H),
1.97 (q, J=7.52 Hz, 2H), 145 (s,
3H), 1.08 (t, J=7.52 Hz, 3H).
Mp: 114117 °C
e G ' THNMR (200MHz): 3 7.60-7.25
O (m, 7H), 6.93 (d, J= 5.37Hz,
ci O o _@_O co 2H), 6.87 (4, J=5.37 Hz, 2H),
&, Hacl GHy 6.13 (t, J=5.86 Hz, 1H), 4.75 (d,
J=5.86 Hz, 2H), 2.18 (s, 3H),
1.57 (s, 6H).
Mp: 52-54 °C
H NMR (5, CDCl, 200MHz):
7.60-7.40(m, 6H), 7.30-7.00(m,

- OC0M L am), 6.91(d," J=9.20Hz, 2H),

HeC Gy

77

39
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O CO2H 77(m CH34H) 5H) 4 15(t . , , 0 H3C, . . , 60 WD 2005/ 040104
PCTI | B2004/ 000208 J=6. 6Hz, 2H), 3.02(t, 3= 6.6Hz, 2H), 1.42(s, 6H).
M P: 138-140C. 31_H NMR (S, CDC13, \ | Xc2H20OMHz):7.80-7.20(m 7H), CH3 H3C

CH36. 94( o Hw@edTaz, 2H), 6.88(d, J=9.67Hz, 2H), 6. 11pcTmimbydde, | H),
4.74(d, J=6.18Hz, 2H), 3.90(s, 2H), 2.20(s, 3H), 1.54(s, 6H). MP: 155-158C.

- 32 H NMR~b—EbGH3-—200M2)- 6.89(d, 1=9.20Hz, 2H), 6.09(,
J=6.18Hz,  1H),  4.73(d,

J=6.18Hz, 2H), 2.17(s, 3H),

1.54(s, 6H).

M.P. 148-150°C

'H NMR (200MHz): 8 7.60-7.20

(m, 8H), 691 (d, J= 6.86 Hz,

2H), 6.89 (d, J=6.86 Hz, 2H),

‘| 6.09 (t, J=6.48 Hz, 1H), 4.73 (d,

J=6.48 Hz, 2H), 2.12 (s, 3H),

1.49 (s, 6E).

Mp: 150-154 °C

'H NMR (200MHz): § 7.70-7.25

(m, 11H), 6.92 (d, J=8.59 Hz,

2H), 6.10 (t, J= 6.17 Hz, 1H),

4.76 (d, J=6.17 Hz, 2H), 2.16 (s,

3H),1.49 (s, 6H)

Mp: 162-165°C

"H NMR (200MHz): 5 7.78-7.50

(m, 8H), 7.46 (d, J= 8.86 Hz,

2H), 6.92 (d, J=8.86 Hz, 2H),

6.11(t, J=6.45 Hz, 1H), 4.77 (4,

J=6.45 Hz, 2H), 2.17 (s, 3H),

1.49 (s, 6H).

Mp: 142-146 °C

3 "H NMR (200MHz): & 7.80-7.25
O ' (m, 9H), 6.92 (4, J= 8.86 Hz,

O Y _o—@—oXCOQH 2H), 6.82 (d, J=8.86 Hz, 2H),

HC CHs | 6.64 (d, 1=9.27 Hz, 1H), 6.62-

6.40 (m, 1H), 4.68 (d, J=5.37

Hz, 2H), 1.44 (s, 6H)

Mp: 172-174°C
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(a N \ OXC2H 6.81(m 11H), 5.95(m 1H), - CH3 H3C CH34,62(d, J=5.8Hz, 2H),
3.69(g, CH3 J= 6.30Hz, 2H), 2.02(s, 3H), 1.35(s, 6H), 1.12(t, J=6.30Hz, 3H).
MP: 114-116C 33N H NMVR - (S, DVBO-d", N OXC2H 200MHz): 8.24(s, 1H),

7.73(bs, WweGodShadb), 7.60(d, J=6.83Hz, 2H), G‘B?.S?(d,pdﬁﬁ;z&ﬁ}dﬁozos?l-l),
7.09(bs, IH) 6.88(d, J=8.77Hz, 2H), 6.08(t, 1=5.85Hz, IH), 4.70(d, 5 85 Hz,

2H), 2.1 HT L3t s 6H 34 H-NVR—S—EBEI 3200 M-
OC02H7.60 % 6.65(s, 1H), O-- 3C o4, 6’6@“5@“@%@‘@6%
H, 1. 53(s 1 =6. 34Hz, 3H), 1.19(d, |3mbIRRHZ92 &)I= Mas ure:

Vi scous |I;Z]UI d "d1 wo 4 Qﬂ—@—o CO.H

CHy I

HsC™ "CHj

2H), 6.82 (d, J=9.13 Hz, 2H),
6.09 (t, J=6.18 Hz, 1H), 4.72 (d,
J=6.18 Hz, 2H), 4.34 (d, J=5.11
Hz, 1H), 2.302.00 (m, 4H),
1.02 (d, J=5.72 Hz, 3H), 0.99 (d,
J=5.72 Hz, 3H).

Mp: 136-140 °C

45 HaC S‘m 'H NMR (200MHz): 3 7.45 (d,
°" "o Z o_—@—oxcozu =8.79 Hz, 2H), 7.25 (d, J=8.79
© HeC CHy | Hz, 2H), 6.92 (d, J=9.28 Hz,
2H), 6.84 (d, J=9.28 Hz, 2H),
6.71 (d, J=16.11 Hz, 1H), 6.50-
6.30 (m, 1H), 4.65 (d, J=5.37
Hz, 2H), 3.15 (s, 3H), 1.54 (s,
6H)
Mp: 112-114 °C
46 S 'H NMR (200MHz): § 7.20-6.78
. , (:[NDH/\/O@'OXC%H (m, 111—9, 6.01 (t, J= 7.33 Hz,
CHj HiC CHs | 1H), 4.67 (4, 1=7.33 Hz , 2H),
3.95 (q, I=6.82 Hz, 2H), 2.06 (s,
3H), 1.43 (s, 6H), 129 (1, J=6.82
Hz, 3H).
H NMR (200MHz): 5 7.70-7.30
0. CO,H (m, 9H), 6.87 (d, =928 Hz,
é 2H), 6.79 (d, J+9.28 Hz, 2H),
6.10 (t, J=5.86 Hz, 1H), 4.71 (d,
J=5.8Hz, 2H), 2.35-2.18 (m,
4H), 2.16 (s, 3H), 1.90-1.70 (m,
4H)
Mp: 142-144 °C
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PCTUI B20041000208 35H NVR (5, CDCl 3, 200MHz):
7.49-7.35(m H X 6H),
2H), CH3 5.96(m 1 H),
M P: 184- M8@036EHAMR (& CDCL3, 200MHz):

CORHI=2. 44Hz, 2H) -

4.71(d, J=6-35Hz;
157, 321 | 3HT
CO2H(m 9H), 6. 94

6.92(d, J=2.44 CH3 H3OHZ, H)

H N OCO 7.65-7.53(m 3H),
6.71(d, J=8.60Hz, 2H), 2 CH3 H3C 6.50(d, J=8.60Hz,
3.81(d, J=5.90Hz, 2H), 2.11(s, 3H), 1.37(s, 6H)
7.44-7.20( Mpdatipo060@eas, O

0

6.02(t, -J=6.35Hz, 1H), CH3

3H. M

o2 1S SH
I5(?‘8 at.‘:l/“l/

ﬂ@-& Cb‘a 8¢

) 7(3d ,(d,11=9.360z, BH), 214 (d,
=8.30Hz, 2H), 6.82 (s, 4H),
3.91 (1, J=6.35Hz, 2H), 2.75 (t,
J=7.33Hz, 2H), 2.03-1.90 (m,
2H), 1.43 (s, 6H),
M.P: 64 - 66°C

T e B

6(t,
~} O
CH3 H3C

49

HyC CH3

'H NMR (200MHz): & 7.65-
7.20(m, 9H), 6.85 (d, J=8.79 Hz,
2H), 6.74 (d, J=8.79 Hz, 2H),
3.90-3.75 (m, 2H), 3.20-3.0 (m,
1H), 2.20-2.00 (m, 2H), 1.47 (s,
6H), 3.33 (d, J=6.86 Hz, 3H).
Mp: 120-122 °C-

Some more examples of compound of formula (I) which can be prepared by the

person skiﬁed in the art by follov}ing the procedure ;s' described in examples 25 and 26:

HSC OQH
O’ ‘\
HsC
o o CHs
O oD oo
HaC -

CHs -
COzH
@r Do
H,,c
C
‘@ GOH
H3C —@— CO,H
© CHy
ch
c

Ha

Hj



CH36.12 (t, J=6.18 Hz, 1H), 4.75 (d, J=6.18 Hz, 2H), 2.19 (s, 3H), 1.97 (q,
1=7.52 Hz, 2H), 1.45 (s, 3H), 1.08 (t, J=7.52 Hz, 3H). Mp: 114-117 C ~38ci H
NVR (200MHz): 5 7.60-7.25 (m 7H), 6.93 (d, J= 5.37Hz, ct ~ ~ cozZH 2H),
6.87 (d, WeRe@Msbins 2H), o0 o X 6.13 (t, 1=5.86 Hz, 1H)pcrmBiobhsF 3 H3C
CH3 J=5.86 Hz, 2H), 2.18 (s, 3H), 1.57 (s 6H). Mp: 52-54 C 39H NMR (3,

CDC13, 20 : 7.60-7.40(m 6H), 7.30.7.00(m o\ / C COzH2H), 6.91(d,
J=9. 20Hz , H3C CH3 WO 2005/ Sﬁc 02y PCT/ | B2004/ 000208 6. 89(d,
J=9. 20HzS _ Q= b CEMH 4.7 <g. 18Hz, 2H), 2.17(s, 3H),
1.54(s, 6H)'K CH; : Haf?ﬂ o S -COzH
CH, CHa 73
HaC _
CHs

CO,H
‘Q:*ac _‘Q 02H
* CH3
: H3C

CH;
Hac
Hac

Ha CO.H CO,H

CH3 CHS
Do
CH3 )
H30 OZH
% Hagﬂ
CHq

Example 50:
S(-)- 2-[4-(3-Biphenyl-4-yl-but-2-enyloxy)phenoxy]2-methyl butyric acid &
R(+)- 2-[4-(3-Biphenyl-4-yl-but-2-enyloxy)phenoxy)2-methy! butyric acid

“A/ @—oxcozH ‘\‘W _@_o COH

S(+) R(+) °

i): Preparation of ethyl 2-[4-(3-biphenyl-4-yl-but-2-enyloxy)-phenoxyj-2-methy

.‘ﬁ/‘» OO CO.E
CH

butanoate

3
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M P. 148-150C 40F3C H NVR (200MHz): 8 7.60-7.20 (m 8H), 6.91 (d, J= 6.86
Hz, _ 2H), 6.89 (d, J=6.86 Hz, 2H), O\ 0OXCO2H CH3 H3C CH36.09 (t, J=6.48
Hz, IH), 4.73 (d, J=6.48 Hz, 211), 2.12 (s, 3H), 1.49 (s, 6H). Mp: 150-154 C

41 H NV WZ0OMAS)is8 7. 70-7.25 (m 11H), 692 (d, =8 gT/f%‘m& 0g,xooszH)
6.10 (t, J= 6.17 Hz, 1H), CH3 H3C CHs4.76 (d, J=6.17 Hz e

3H), 1. 49 ( 65 H NVR 50(m 8H),
7.46 (d, %‘es%%‘h‘%@“"y?%“% ?I?i %‘Pf} %%3)8@%-1?8 p (‘%O} Ef‘a@é@é HYE3 H3C
CH36 11(t cahipled 46thHize ethyll Urhydebxy Phendxy- z-ﬁﬁ:ﬂsﬂsbma@ tfkef 2 M(Zd (C3zem Bid)oa 1.49 (s,
: 80-.7. 25 d: J= 8.86
o o \ ggééélﬁéﬁ?ébg %ﬂ@%’wﬁ%ﬁ%% “Sﬂgl)d“s"l%‘iﬁy a@&’xl(lélte @U’g‘?m He,
1H) 6. 62- (0.41 grams) and PPh; (0.532 grams) in THF (10 ml) at 25 °C for 48 hours. The reaction
was worked up by diluting with more of EtOAc and washing with aq. KHSO, solution and
then with water. The dried solvent was evaporated and purified by column chromatography
by eluting with 10% EtOAc and pet.ether, to give 52% of the ethyl-2-[4-(3-Biphenyl-4-yl-

but'—2nenyloxy)-phenoxy]—z-methyl-propanoate as an thick oil. .
'"H NMR (3, CDClg, 200MHz): 7.63-7.30(m,5H); 6.85(d, J= 9.40Hz,2H);6.78(d, J=9.40Hz,
2H); 6.11(t, 7=6.50Hz, 1H); 4.71(d, J=6.50Hz,2H); 4.25(q, }=7.10Hz, 2H); 2.16(s, 3H);
1.95(q, J-%7.52Hz,2H); 1.44 (s,3H); 1.29(, J=7.10Hz, 3H); 0.99(t, J=7.52Hz, 3H)

butanoic acid

oo cos

CHS H3C
CHy

Ethyl 2-{4-(3-biphenyl-4-yl-but-2-enyloxy)-phenoxy}-2-methy butanoate (0.17 grams),
obtained in step (i) above, was hydrolysed with aqueous LiOH (0.79 grams in I mL of
water) at 25 °C for 12 hours, in methanol: THF mixture (3 mL+ 2 mL). After completion of
the reaction the solvent was evaporated and the aqeous layer was washed once with ether
and the aqueous layer was acidified with 2 N HCl to pH 2 and extracted with EtOAc and
the organic layer was dried with Na;SO4 and evaporated under reduced pressure to give the
title compound as a white solid (Yield: 63%, 0.10 grams).

Mp: 114-117°C

"H NMR (ZOOMI-Iz) 8 7.70- 730 (m, 9H), 6.96 (d J= 9.40 Hz, 2H), 6.89 (d, J=9.40 Hz,
2H), 6.12 (t, J=6.18 Hz, 1H}, 4.75 (d, J=6.18 Hz, 2H), 2.19 (s, 3H), 1.97 (g, J=7.52 Hz, 2H),
1.45 (s, 3H), 1.08 (t, J=7.52 Hz, 3H).

Step (iif); _Resolution of 2-{4-(3-Biphenvl-4-yl-but-2-enyloxy)-phenoxy]-2-methy

butanoic acid '

Tao the 2-[4-(_3 -biphenyl-ét—y’l-l;ut-?-cnyloxy)-phenoxy]—2-methyl-butanoic acid (£) (racemic
mixture) (112 grams, 26.92 mmol), obtained in step (i) above, in methanol (100 mL;
slightly warm it if necessary to dissolve the compound and then cool it) was added R (-)

67



6.40 (m

2005/ 040104 PCT/ 1 B2004/ 000208 44.-H NWVR (200MHz) :

H, 4.68 (d, J=5.37 Hz, 2H), 1.44 (s, 6H) Mp: 172-174 C 63 WO

8 7.80-7.30 (m 9H),

6. 92

(d, J=9.13 Hz, 2HO OCO6 H82 d J ), . 2( , =9.13 Hz, 2H), CH3 6.09 (t,

J=6. 18 Hzwolbdsmosdo72 (d, | H3C CH 3 J=6.18 Hz, 2H), deBih20fmohsp 11 Hz,
IH), 2.30-2.00 (m 4H),

phenyl glycenol and stirred the mixture for 12 hours. at room temperature and the methanol
was evaporated at low pressure and dried under vacuum to give 14.7 grams of the salt as a

creamish solid. M.P: 144-148 °C for R (-) phenyl glycenol salt; M.P: 150-155 °C. Similarly

- in another experiment, to the racemic acid (11.2 grams, 26.92mmol) was added S(+) phenyl

glycenol (3.69 grams, 26.92 mmol) and did the reaction as explained above to get the S(+)
phenyl glycenol salt; M.P: 178-180°C

The above salt of either ‘R’ or ‘S’ phenylgiycenol (14.7 g) was washed with 3:1 of tertiary
butyl methyl ether(TBME): Ethyl acetate (200mL) and dried the salt under vacuum and it
was recrystallized from ethyl acetate for 10 times to give a pure S(-) or R(#)
diastereomeric salts aﬁsiﬁg from S(+) phenyl glycenol and R{-) phenyl glycenol salts
respectively. Which was treated (stirred) with 2N HC] (50 mL)at room temperature for 1h.
and filtered off the free acid from the salt through buchner funnel and washed the
precipitate with DM-water and dried under vacuum at 50°C for 12 hours. to get a white
pure S(-)and R(+) enantiomers (1.2g each). R (+) enantiomer: M.P: 128-130 . [e)?
(EtOAc, C=0.5%)= +10.8 deg; Chiral purity=95.3(by HPLC); S(-) enantiomer: M.P. 118-
120°C; [o]* (MeOH, C=0.5%)=- 6.0 deg. p

R{(+):'H NMR(CD;0D, 200MHz):7.70-7.29 (m, 14H); 6.91 (d, J=8.79Hz, 2H); 6.83 (d,
J=8,79Hz, 2H); 6.08 (t, J=6.35Hz, 1H); 4.71 (d, J=6.35Hz, 2H); 4.29 (dd, 4.40Hz, 8.31Hz,
1H); 3.85 (dd, J=4.40Hz, 11.23Hz, 1H);3.76 (dd, J=8.31Hz, 11.72Hz, 1H); 2.14 (s, 3H);
1.92-1.85 (m, 2H); 1.36 (s, 3H); 0.98 (t, J=7.32Hz, 3H). IR(Cm'i): 3443, 1567, 1505. Mass
(electro spray): 554.8(M'+ 1). '

S(-):'"H NMR(CD;0D, 200MHz):7.70-7.29 (m, 14H); 6.91 (d, }=8.79Hz, 2H); 6.83 (d,
J=8.79Hz, 2H); 6.08 (1, J=6.35Hz, 1H); 4.71 (d, J=6.35Hz, 2H); 4.29 (dd, 4.40Hz, 8.31Hz,
1H); 3.85 (dd, J=4.40Hz, 11.23Hz, 1H);3.76 (dd, J=8.31Hz, 11.72Hz, 1H); 2.14 (s, 3H);
1.92-1.85 (m, 2H); 1.36 (s, 3H); 0.98 (t, J=7.32Hz, 3H). IR(Cm’"): 3443, 1567, 1505. Mass
(electro spray): 554.8(M + 1).

Solid-State structure of R(+)-isomer of Example-50: _

The absolute stereo chemistry of R(+)-isomer of example-50, has been determined
by single crysial studies. Single crystals suitable for X-ray diffraction have been grown
from a mixture of methanol and ethyl acetate. The compound crystallizes in monoclinic
space group P21 (#4), with cell dimensions a =12.14(8), b =6.35(2), ¢ =19.71(6) A B
=91.01(2)", and V = 1519.4(11) A3 and Z=2. The calculated density is 1.2} g/cms3.

The intensity data have been collected on Rigaku AFC-7S single crystal

Diffractometer using Mo Ko radiation (A = 0.7107) on a CCD area-detector. The structure
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1.02 (d, J=5.72 Hz, 3H), 0.99 (d, J=5.72 Hz, 3H). Md: 136-140 C 45H3C, H NWR
(200MHz): 6 7.45 (d, O- ~OI / f 0\ OCO2HI=8.79 Hz, 2H), 7.25 (d, J=8.79
H3C CH3Hz, 2H), 6.92 (d, J=9.28 Hz, 211), 6.84 (d, J=9.28 Hz, 21H), 6.71 (d,
J=16. 11 ge 2dosmo1046. 50- 6.30 (m 1H), 4.65 (d, J=5.37 pdaymadohooozestS (s, 3H),
1.54 (s, 6H) Mo: 112-114 C46C~ H NIVR (200M—|z) 6 7.20-6. 78 ar-~o0o\ & O0X
CO2H (m ,601£ J= 7. H3C CH31H), 4.67 (d, J=7.33
Hz , 2H), @s@sen(ﬁlveg _gﬁh@zt 1pEthodﬂ.(§IR9%) g@r%fgled 3tpr)\g legst Acpiares prog;sbuesrwgg (t,

1=6. 82 7, tdthywaf i34 2RO N Zhéscit i rcPR (W) -G048, Thke 0. 28° 1.

J+9 2H H i CzH 6 0
3904 unique reﬂectxons out of 19982 processed reflections. All the bond parameters are

normal. The absolute stereo chermstry of R(+)-isomer of example-50, has been determined
to be 'R’ with respect to the configuration of (R)-2-Phenyl glycinol.

The ORTEP diagram is shown in the Figure 1. Lists of interatomic distances and angles are
given in Tables land 2, respectively.

Figure 1

Table 1. Interatomic distances ()

Atom-Atom Distance(A) Atom-Atom Distance(A)
0(1)-C(16) 1431)  OQ)CU7) 133(2)
0(2)-C(20) 136(1)  O(2)-C(23) 1.43(1)
0(3)-C(24) 125(1)  O(4)-C(24) 1.26(1)
0(5)-C(28) 141(1)  N(1)-C(29) 1.50(1)
C(1)-C2) 141(2) . C1)-C(6) 1.372)
C(2}-C(3) 137(2)  C(3)-C(4) 1.33(2)
C(4)-C(5) 134(2)  C(5)}-C(6) 1.39(1)
C(6)-C(T) 147(2)  C(N-C(8) 1.37(1)
C(T-C(12) 1.36(1) C(8)-C(%) 1.39(2)
C(9)-C(10) 1372)  C(10)-Ccay) 1.40Q1)
C(10)-C(13) 145(2)  €Q11)-C(12) 1.43(2)
c(13)-C(14) 150(1)  C(13)-C(15) 1.35(2)
C(15)-C(16) 148(1)  C(17)-C(18) 1.40(1)
CU7)-C(22) 146(1)  C(18)-C(19) 1.37(1)
C(19)-C(20) 140(1)  C(0}-C(21) 1.34(1)
C(21)-C(22} 1.37(2) C(23)-C(24) 1.54(1)
C(23)-C(25) L51(1) © . C(23)-C(26) 1.49(1)
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d28 H2H), . ( , ), . z, CH36.10 (t, J=5.86 Hz, IH), 4.71 (d, J=5.8Hz,
2H), 2.35-2.18 (m 4H), 2.16 (s, 3H), 1.90-1.70 (m 4H) Mp: 142-144 C 64 WO
2005/ 040104 PCT/ | B2004/ 000208 48H3C, O O-CCRk 'H NMR (S, CDC13, 200MHz): CH

3 0 0 3 {w@tobbloioh=8. 30Hz, 2H), 7.26 (d, HC J=8.30Hz, peiiimaobs/@id20eS. 4H) ..
3.91 (t, J=6.35Hz, 2H), 2.75 (t, J=7.33Hz, 2H), 2.03-1.90 (m 2H), 1.43 (s,

6H . MP B6rc89C 1.50(2) C(28)-C(29) 1.55(1)
C(29)-C(30) 1.49(1) C(30)-C(31) 1.43(2)
C(30)-C(35) 1.38(1) C(31)-C(32) 1.38(2)
C(32)-C(33) 1.35(2) C(33)-C(34) 1.34(2)
C(34)-C(35) - 1.33(2)

Table 2. Interatomic Angles (?)) .

Atom-Atom-Aiom Angle(%)) Atom-Atom-Atom Angle(?)
C(16)-0(1)-C(17) 116.0(7) C(20)-0(2)-C(23)  123.7(6)
C(2)-C(1)-C(6) 124(1) C(3)-C(2)-C(1) 118(1)
C(4)-C(3)-C(2) 118(1) C(5)-C(4)-C(3) 118(1) -
€(6)-C(5)-C(4) 127(1) - C(M-C(6)-C(1) 121.2(9)
C(7)-C(6)-C(5) 126(1) C(1)-C(6)-C(5) 111(1)
C(8)-C(7)-C(12) 116(1) C(8)-C(N)-C(6) 122.8(9)
C(12)-C(7)-C(6) 120.3(8) C(9)-C(8)-C(7) 122(1)
C(10)-C(9)-C(8) 123(1) C(11)-C(10)-C(13)  122(1)
C(11)-C(10)-C(9) 113Q1) C(13)-C(10)-C(9)  124.7(9)
C(12}-C(11)-c(10) 123(1) C(7)-C(12)-C(11)  120.4(9)
C(14)-C(13)-C(15) S 119D C(14)-C(13)-C(10)  117.3(9)
C(15)-C(13)-C(10) 123.3(5) C(16)-C(15)-C(13)  125.5(9)
0(1)-C(16)-C(15) 105.6(7) C(18)-C(17)-C(22) 116(1)
C(18)-C(17)-0(1) 129.4(5) C(22)-C(17)-0(1)  114.0(8)
C(19)-C(18)-C(17) 122.0(9) C(20)-C(19)-C(18)  121.5(9)
C(21)-C(20)-0(2) 119.0(8) C(21)-C(20)-C(19)  116.5(9)
0(2)-C(20)-C(19) 124.5(7) C(22)-C(21)-C(20)  126.6(9)
C(17)-C(22)-C(21) 116.7(9) C(24)-C(23)-C(25) 111.5(7)
C(24)-C(23)-C(26) 106.5(7) C(24)-C(23)-0(2)  110.5(7)
C(25)-C(23)-C(26) 111.5(8) C(25)-C(23)-0(2)  111.5(7)
C(26)-C(23)-0(2) 104.6(6) 0(3)-C(24)-0(4) 125.0(9)
0(3)-C(24)-C(23) 115.7(8) 0(4)-C(24)-C(23)  119.2(8)
C(27)-C(26)-C(23) 114.4(9) C(29)-C(28)-0(5)  112.3(8)
C(30)-C(29)-N(1) 113.0(7) C(30)-C(29)-C(28) 111.9(8)
N(1)-C(29)-C(28) 110.5(7) C(31)-C(30)-C(35) 115.2(9)
C(31)-C(30)-C(29) 119.2(8) C(35)-C(30)-C(29)  125.4(9)
C(32)-C(31)-C(30) . 119.3(9) C(33)-C(32)-C(31)  120(1)
C(34)-C(33)-C(32) 122(1) C(35):C(34)-C(33) 117(1)
C(30)-C(35)-C(34) 124(1)

Following are a few representative examples covered under general formula (I) that can be

prepared by the person skilled in the art by following the procedure as described for
Example-50:
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49'H NMR (200MHz): S 7.65- 7.65- 7.20(m O9H), 6.85 (d, J=8.79 Hz, _ 2H),
6.74 (d, J=8.79 Hz, 2H), 0 a OCO2H CH3 H3C CH33.90-3.75 (m 2H), 3.20-3.0
(m 1H), 220200(m 2H), 1.47 (s, 611), 3.33 (d, J=6.86 Hz, 3H). M

120-122 & Fﬁ o40Rue exanples of conpound of fornula (b}:ﬂi‘fﬂoﬁﬁooﬁfbﬂ be
pr epar ed by e person skilled in the art by follow ng the procedure as

LoD B 22 0 i, O Tl B IBATH e

2-[4-(3- B%% 3)‘ " - but - 2- 3 %y)phe %? ﬁﬁ?&/ E% Pic acid & R(+)-
2-[4-(3-B S| | - but - 2- h 4 o6 St
(lg I(Drep %CEFE 23t h§| ¥€ y) phe lc aci ep

C(3) AC(28)
2(13A62(E§ bi g‘g%?‘g(zs)).}: N but - 2- erﬂgég%) phe %QC(% _@(g%r}y ?téé%noate. CH3 66 O
N(1)-C(29)-C(28) 110.5(7) C(31)-C(30)-C(35)  115.2(9)
C(31)-C(30)-C(29) 119.2(8) C(35)-C(30)-C(29) 125.4(9)
C(32)-C(31)-C(30) 119.8(9) C(33)-C(3)-C(31)  120(1)
C(34)-C(33)-C(32) 122(1) C(35)-C(34)-C(33)  117(1)
C(30)-C(35)-C(34) 124(1) _

Following are a few representative examples covered under general formula (I) that can be

‘prepared by the person skilied in the art by following the procedure as described for
Example-50: '
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H3C 1l CH3 CH3 O _, CO2H WO 20051040104 PCTI | B2004/ 000208 The

3- bi phenyl -4-yl - but - 2-ene-1-0l (0.455 grans), obtained in step (ii) of
Exanple 1, was coupled with the ethyl-4-hydroxy phenoxy-2-nethyl butanoate
(Ref: J. wéshosdoeon 2001, 44, 2061) (0.350 grans) by piirasiond/@oensr eact i on
usi ng diisopropyl azodi carboxylate (DI AD) (0.41 grans) and PPh3 (0.532
grans) i HE (10 nm.) at 25 C for 48 hoursy,_The reaction was worked up by
di luting h nore of Et OQAc and washi ng aq. KHSO4 sol ution and then

w th waté purified by colum
_.thgr<;§%i % of the
il | - e%cgﬁoate as

dried sol nt was evapor atg R
chr omat ogr ap @ el ld h &6/ EtCAc an
et hyl - 2-[ 4- ( 3- Bi phienyl -4 bﬁ 2- enyl oxy) ph
an thick oil. 'H‘NIMR(S oo OMHz) : 7.63-7.36Hm 9H): 6. 8&Cd) J=
9.40Hz,2H) ;6. 78(d, J=9.40Hz, 2Hf® 6.11(t, J=6.50Hz, IH); 4. 71(dC 3
J=6.50FEC, 2h. 4.25(q, J=7.1'0Hz, 2H); 2ZR86(s, 3H); 1.95(q, J=7.52Hz, 2H);
1.29(t, J=7.1 OHz, 3H); 0.99( =7.52Hz, 3H) Step (ii):

’ X 4- ( 3- Bi phenyl - 4- vl - but - 2>efihgRy} - nhenoxvl - 2- net hy
but anoi ¢ acid Q_-QO2 Hia hyl
2- (4- (3- bi phenyl - @ l_él)fx;g;tlphenoxyj PN A eSCGSCf‘?H
grans), obtained 3step (1) g, was hydr ol ysedClvlnth aqueolBCLIIOH (0.79
grans in | mL of water) at 25 -C ot 12 hours. in methanol : THF mi xFlse (3
m+ 2 nmL). After conpletion of the reaction the solvent was evaporated and
the ageoySy| ayer' was washed once with ether and the aqueous |ayer was
acidifie i th.2 NHCl to pH 2 and extr ed with EtOAc and the organic
| ayer was drlvvlth Na2 and evaporated U

=

r reduce ressure to give
COzH

‘the >/002H
HiC H3C
CHS CH3
“/x o COzEt ‘\.\(\/ —Qo CO,EL
Hac Hﬂc
CH3 CHS
O o o os ‘\W o o
CHy H3C | \
CH, CH3
' FaC
Fac ? O
Hac CHgs
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title conpound as a white solid (Yield: 63% O0.10 granms). My 114-117 C. 'H
NVR. (200MHz): S 7.70-7.30 (m 9H), 6.96 (d, J= 9.40 Hz, 2H), 6 89 (d,
J=9.40 Hz, 2H), 6.12 (t, J=6.18 Hz, 1H), 4.75 (d, J618Hz 2.19 (s,
3H), 1.9Ayv0%eesd0ieP2 Hz, 2H), 1.45 (s, 3H), 1.08 (t, /IB'éﬁm}ﬂﬁozo H. Step
(ii1i1): Resolution of 2-14-(3-Biphenyl-4-vl-but-2-enyl oxy}-phenoxyl - 2-net hs
but anoi c acid To the

2-[4-(3- -4-yl - but - 2- enyl oxy) - phe #] - 2- met hyl - but anoi ¢ acid ()
(racemc e) (112 grams, 26. 92 nmol ned in step (ii) above, in

met hanol (100 sli rmijt_if necessd to disso t he conpound
5T ‘g‘@% OGE 7 WO 2005/ 0 #ref pheny|

gl ycenol and sti rred t he mxt‘a‘ﬁrelfor 12 hours. at roomtenper!'&CUr and the
met hanol was evaporated at | ow giessure and dri ed under vacuum t@Hzgi ve 14.7
granms of the salt as a cream sh solid. MP: 144-148 C for R (-) phenyl

| | salt; Sored b A
gl ycenol salt %&&Tﬁﬂj’en\ﬂggl"é"lﬁg@%%‘l f?%ﬁgqleste@iﬂywp t(g .

15
racem c acid (11. foraPouﬁgso
granms, 26. Q'BDﬁmhc)onalﬂdodjsugartlh@I ngbiotren HDL WxdpbaiktivadechRays Thes @&t bd he S(+)
phenyl gl yﬁeenol %It N%- 180C- The above salt of either "R or 'S
phenyl gl yc&RY by ﬁé%w SR H R RALSRReT et ¢ ary butyl nethyl
et her (TBME) : Et(hyl aoewat e (200mL) and dried the salt under vacuum and it

was recrystall rom.eth te fqor 10 times to give a pure S(-) or
R(+) diastered b?ﬁ?‘?@ éPfg'?ﬁ%ﬁ * AWt +) phenyl gl ycenol and R(-) phenyl

gl ycenol salts Lléaﬁﬁ mﬁﬁtr?\/cﬁhl‘im MNPPARWEFast 1816 DHNA bind ?%m‘ﬁ'hxttgf YlsHC (50
m_)at room tenperature and filtered off th ree acid fromthe

sal t t hr ouBHsHpEAm dpcteryHale lanﬁlcm%axnrw&on preeter- p‘ﬁ%ﬂw supgsifedt @Negsat er and

dri ed undegGeMmagy W tikhs feabent 2HXOPYScell @regt%nsﬁctxmmtﬁ ﬂupgfaﬁné(anbamd R(+)
enantioners (1. eac (+) .enanti oner: -130 Et CAc,

C=0. 5% = +FotHsT chﬁfmth?fP%Hngpﬂ?Pul’e%}fe%e Ty mdyy aﬁé}“ SRREHES am!roterm P. 118-
120C; [ a] 28ompdakd.catte. U at differelt d@@entrations after 42 hrs of transfection and

incubated overnight. Luciferase activity as a function of compound binding/activation

capacity of PPARa will be measured using Packard Luclite kit (Packard, USA) in Top
‘ Count (Ivan Sadowski, Brendan Bell, Peter Broag and Melvyn Hollis. Gene. 1992, 118 :
137 —141; Superfeot Transfection Reagent Handbook, February 1997. Qiagen, Germany).
(b)  Determination of hbPPARY activity
Ligand binding domain of hPPARy1 is fused to DNA bix'lding domain of Yeast
trapscription factor GAL4 in eucaryotic expression vector. Using lipofectamine (Gibco
BRL, USA) as fransfecting reagent HEK-293 cells are transfected with fhis plasmid and a
reporter plasmid harboring the luciferase gene driven by a GAL4 specific promoter.
Compound can be added at 1 uM.concentration after 48 hrs of transfection and incubated
overnight. Luciferase activity as a function of drug binding/activation capacity of PPARy]
will be measured using Packard Luclite kit (Packard, USA) in Packard Top Count (Ivan
Sadowski, Brendan Bell, Peter Broag and Melvyn Hollis. Gene. 1992. 118 : 137 —141;
Guide to Eukaryotic Transfections with Cationic Lipid Reagents. Life Technologies,

GIBCO BRL, USA).

) ﬁﬁmplé No Co{c&tration( M) PPARa Concén&at_l_(’m( pM) PP"A—RY i
Example 37 50 12.2 1 2.8
Example 40 50 12,6 1 1.3 |
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R(+): 1H NVR(CD30D, 200MHz):7.70-7.29 (m 14H); 6.91 (d, J=8.79Hz, 2H); 6.83
(d, J=8.79Hz, 2H); 6.08 (t, J=6.35Hz, 1H); 4.71 (d, J=6.35Hz, 2H); 4.29
(dd, 4.40Hz, 8.31Hz, |IH); 3.85 (dd, J=4.40Hz, 11.23Hz, 1H);3.76 (dd,

J=8. 31Hz, wketkRlaos 1H); 2.14 (s, 3H); 1.92-1.85 (m zh?m%aos)%om 3H); 0.98
(t, J=7.32Hz, 3H). IR(Cm'"'): 3443, 1567, 1505. Mass (electro spray):
554.8(M++I) S( ):"H NVMR(CD30D, 200MHz):7.70-7.29 (m 14H); 6.91 (d,

1=8. 79Hz, 6.83 (d, J=8.79Hz, 2H); 6. 08 (t J=6.35Plz, IH; 4.71 (d,

J=6. 35Hz, GW }é@ 3. 85 (dd, J=4.40Hz, 11.23Hz,
1H): 3.76 (44 ; | %H): 1.92-1.85 (m 2H):
1.36 (s, 3H); 0iws rr@@rpsoﬂm?qoamdum is erI(afﬂdn fiom 2%4ct@lestyBbiihe fad e atl\/ass

(electro s 0 r

Exanpl e- SOB&%%}]{ %’% I%cwogl?%%%eﬁ c#é%ﬁ ?%?)E/ﬁ%%& éﬂ%{ ﬁ‘%ogon?rie{r&b* é’xiﬁ%ﬁ e- 50 has
been dgt ]?][ DT T mM/hNaDngl @3 ey SV CsA aod E25. pg&“dfrlgbx&nmfoyﬁﬁealeﬁzy&ldl Tcaahl ehf Ior
X-ray diffraction have been gro om.a ni xtur and et hy
rcctat o | TS MUHAGoLm Sos R Sk RERn s Hitted b paon R ORGBEA. Coa) i ¢
cel | di meng¢aotivh @xﬁ&émlﬂt{xﬁétedﬁlﬁe’c%(ﬂ)mnﬁarﬁl&cﬁis(eaﬁ absortfnce 20 3404402) , and V
= 1519.4(11 The cal cul at.ed densit | cnB, The intensity

A3 d_Z=2

data have B tgﬁﬂcﬂ‘&f‘ﬁ‘ﬁmﬁ opit Aphsate was é‘s %%él’lgﬁfﬂ‘ff ¥ Leobonet er

VO 20051040104 PO ?F%S%&Z?B&é’%m e e <ty o Mﬁ‘?““’"“‘*‘“‘"mh@é’r s'Re2)
s be ir t hods

o r ot i o TR (8 grra AEe o PORBH TS b PRy 8t S0t ut o

sof t ware. Tae). mnmarabmﬁbnixmmmafeemeMBWoA-re&c&%ﬁﬁmﬁéll). There are 3904

uni que reflections out of 19982 processed reflections. Al the bond

paraneters are normal. The absolute stereo chem stry of R(+)-isoner of

exanpl e- 50(B)hasrnbiaen determned- to be 'R wth respect to the configuration

of (R) - 2- gl SCRTEP diagramis shown in the Figure 1. Lists

|nterat C attices ard angl es are given in Tables |land 2,
r es pectively. E{lgatfoﬁ il colonies of laboratory animals and different sensitivities to dietary

regunens has made the development of animal models with non-insulin dependent diabetes
and hyperlipidemia associated with obesity and insulin resistance possible. Genetic models
such as db/db and ob/ob (Diabetes, (1982) 31(1) : 1- 6) mice and zucker fa/fa rats have been
developed by the various laboratories for understanding the pathophysiology of disease and
testing the efficacy of new antidiabetic compounds (Diabetes, (1983) 32: 830-838; Annu.
Rep. Sankyo Res. Lab. (1994). 46 : 1-57). The homozygous animals, C57 BL/KsJ-db/db
mice developed by Jackson Laboratory, US, are obese, hyperglycemic, hyperinsulinemic
and insulin resistant (J. Clin. Inirest., (1990) 85 : 962-967), whereas heterozygous are lean
and normoglycemic. In db/db model, mouse progressively develops insulinopenia with
age, a feature commonly observed in late stages of human type II diabetes when blood
sugar levels are insufficiently controlled. The state of pancreas and its course vary
according to the models. Since this model resembles that of type II diabetes mellitus, the
compounds of the present invention will be tested for blood sugar and triglycerides
lowering activities. :
Male C57BL/KsJ-db/db mice of 8 to 14 weeks age, having body weight range of 35
to 60 grams, bred at Dr. Reddy’s Research Foundation (DRF) animal house, were used in
the experiment. The mice are provided with standard feed (National Institute of Nutrition
(NIN), Hyderabad, India) and acidified water, ad libitum. The animals having more than
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Table 1. Interatom c distances (A) Atom AtonDi stance(A) Atom At onDi st ance(A)

0(1)-C(16)1.43(1)Q(1)C(17)1.33(2) 0(2)-C(20)1.36(1)Q(2)-C(23)1.43(1)

0(3)-C(24)1.25(1)Q(4)-C(24).1.26(1) 0(5)-C(28)1.41(1)N(1)-C(29)1.50(1)

C( 1) - C( 2o 2bdg/dip1o4C( 1) - C(6) 1. 37(2) C(2)-(3)1.37(2) X 3)&?)%@@9?%,2)

c(4)-C(5)1. 34(2)0(5) C(6)1 39(1) C(6) aA(7)1.47(2)(7) - :

C(7)-C(12) 1. 36( 122 %10)1 37(2) C(10) - C(11) 1. 40( 1)

C( 10) - ¢( 1358 mas dbbley 1SP¥“®(111129 23343('295“’@ P ogttet ol 2506l froatiBEowg #8) 1. 35( 2)

c(15)-C(16L%. 48(1) C(17)-C(18)1.40(1) C(17)-C(22)1.46(1)C(18)-C(19)1.37(1)
19 20) 1. 40( 1) C( 20 2 1)1 34(1 21 22)1.37(2)C(23 24)1.54(1

3233 g((25g 1. 51%81%0%13@9%3*3)?(&@9@)69@45Q)iﬂy‘%(wbzrng(mémmw(mzu%(@m%rggﬁmz 0002(()8)

o) S SRR DI B SR SR B 5
C(34) - ¢( 3syr1r038(02p repame cle wozer B whi k2)ARg|6¢hs dfy0thy biwod seoaplesrwil
é??_las ( )C% ﬁ%&gﬁ%@% %@&%&ﬂm&aﬁn 8;(‘ %gpo_yl('l%s)/ vehicle for assessing the
biological act1v1ty
The random blood sugar and triglyceride levels can be measured by collecting blood
(100 pi) through orbital sinus, using heparinised capillary in tubes containing EDTA which
was centrifiged to obtain plasma. The plasma glucose and triglyceride levels can be
measured spectrometrically, by glucose oxidase and glycerol-3-PO, oxidase/peroxidase
enzyme (Dr. Reddy's Lab. Diagnostic Division Kits, Hyderabad, India) methods
respectively. _
The blood sugar and triglircerides lowering activities of the test compound are

calculated according to the formula,

Compound Dose (mg / kgj Triglyceride
Lowering (%)
Example 37 1 52
{

.(b)  Plasma triglyceride and Cholesterol lowering activity in hypercholesterolemic rat
models | N

Male Sprague Dawley rats (NIN stock) were bred in DRF animal house. Animals

were maintained under 12 hour light and dark cycle at 25 + 1 °C. Rats of 180 - 200 gram

body weight range were used for the experiment. Animals are made hypercholesterolemic

- by feeding 2% cholesterol and 1% sodium cholate mixed with standard laboratory chow
[National Institute of Nutrition (NIN), Hyderabéd, India] for 6 days. Throughout the
experimental period the animals were maintained on the same diet (Petit, D., Bonnefis, M.
T., Rey, C and Infante, R. Effects of ciprofibrate on liver lipids and lipoprotein synthesis in
normo- and hyperlipideinic rats. Atherosclerosis. 1988. 74 : 215 — 225).

The test compounds can be administered orally at a dose 0.1 to 30 mg/kg/day for 3
days. Control group was treated with vehicle alone (0.25% Carboxymethylcellulose; dose

10 ml/kg).
The blood samples can be collected in fed stdte 1 hour after drug administration on

0 and 3 day of compound treatment. The blood can be collected from the retro-orbital sinus

75



C(2)-C(1)-C(6)124(1)C(3)-C(2)-C(1)118(1)
C(4)-C(3)-C(2)118(1)C(5)-C(4)-C(3)118(1)
C(6)-C(5)-C(4)127(1)C(7)-C(6)-C(1)121.2(9)

C(7) - C 6wdHopydesfa1) C(1) - C(6) - C(5) 111(1) PCT/IB2004/000208
(8)-C(7)-C(12)116(1)C(8)-C(7)-C(6)122. 8(9)

g((;]_-(z)g g((gg m& 8 %20 3§ F& %ﬁ?aﬁ(cgbgm& é()“ gl)tubes After centrifugation, plasma

C( 11) - C( 1Ghmple 9mn3,elaegﬁr1 d - fot Ja:@r)ar GhOstedl, THB). &dl Zigifdktide estimations.
1) - C(10)12(1)C(7 cg( }
C( 14) - O 13y AAITHFL L l?!}%{“lﬁ’ﬁl &‘2@%) ﬁfé‘?'f&t?f’ée% HDL are were done using

C(15) - O 13bmlerdN ﬁra%&)sﬁ@@l%sa India). LDL and VLDL
Qa(l)-( 16) C( 15) 105 7) C(1 t@% 17) ‘(ﬂ8(§
8)-C(17)- o9l gqmg pe-eaion froy. e or to I cholesterol, HDL and

C(19) - ( 181:)@% Zé e 1l o o€ YAriokd %ﬁlm&ér@%ia%%ﬂe@&g):alculated according to the
co(21)- 2)119. 0(8) C( 21) - C( 20) - C( 19) 116. 5( 9)
0%)166(7(283 )124 5(7) C( 22) - %21) C(20)126.6(9) C(1 7)-C(22)-C(2
1 <3)D %é 29 )[ Reductiod ) ceride ease in | Re jon i
& 24)- G 25) BB Hoe s 1) 3) S b 5,1[3 10, B ensity | Low Doty
Q( 25) - C(23)- ( 26) . 11# : 2 111 ;Z tien | Lipoprotien
Q53 (o) Fepo izt ey b 5y —be ohy 1o o(pg c(g) (%)
R . - 24)= 3712 :

C(27)-C(26)E%ﬁ4 4(6;&0()268;'5qu5%(3%)112 3(B) 64
C(30) - O 29)|- N(1) 113.0( 7) C(30) - O 29) } C(28) 111. B(8)

0 M)
2
o
S

N( 1) - C(29) -€28)y 10 5(7)S3S1)-C30)-C(3551152(9)
C(31) C(30) - C(29) 119 2(8)C(35) C(30) C(29) 124(9)

P . ® Agtivity in Swiss albino mice

q(34) - (33) - %;ejs%%ésja)b%%ﬁ)ce w&é %@éﬂ%& N3 6 %e%ﬁ)m%ﬂ%ﬁ“( 1)
Following are a Tew representati ve exanples covere eneral fornul a
(1) that dmnsebAll these animals are maintained under 12 hour light and dark cycle at 25 + 1 o

Animals are given standard laboratory chow (NIN, Hyderabad, India) and water, ad libitum.

SAM of 20 - 25 g body weight range and Guinea pigs of 500 - 700 g body weight range

are used (Oliver, P., Plancke, M. O., Marzin, D., Clavey, V., Sauzieres, J and Fruchart, J. C.

Effects of fenofibrate, gemfibrozil and nicotinic acid on plasma lipoprotein levels in normal

and hyperlipidernic mice. Atherosclerosis. 1988. 70 : 107 — 114).

The test compounds can be administered orally to Swiss albino mice at 0.3 to 30
mg/kg/day dose for 6 days. Control mice are treated with vehicle (0.25%
Carboxymethylcellulose; dose 10 mlkg). The test compounds are administered orally to
Guinea pigs at 0.3 to 30 mg/kg/day dose for 6 days. Control animals are treated with
vehicle (0.25% Carboxymethylcellulose; dose 5 ml/kg).

The blood samples can be collected in fed state 1 hour after drug administration on
0 and 6 day of treatment. The blood can be collected from the retro-orbital sinus through
heparinised capillary in EDTA containing tubes. After centrifugation, plasma sample was
separated for triglyceride (Wieland, O. Methods of Enzymatic analysis. Bergermeyer, H.
0., Ed., 1963. 211 - 214; Trinder, P. Ann. Clin. Biochem. 1969. 6: 24 — 27). Measurement
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prepared by the person skilled in the art by follow ng the procedure as
descri bed for Exanple-50: 70 WO 2005/ 040104PCT11B2004/ 000208
C(24)-C(23)-C(26)106.5(7)C(24)-C(23)-0O(2)110.5(7)

C( 25) - C( 28p-26¥sA@)1dd 1. 9( 8) C(25) - C( 23) - O 2) 111. 5(7) PCT/IB2004/000208
C(26)-C(23)-0(2)104.6(6)Q(3)-C(24)-Q(4)125.0(9)

Q(3) - C(24) - C(23)1 15. 7(8)0(4) C(24)-C(23)119. 2(8 ) o

c(27) - 26)’ gje% gpg}ycgq )1@@2@3 usg;{gzcg))m@galllgtg (@( g%eddy’s Diagnostic Division,

O( 30) - O 29 pryMleAhd ¥3ai)( 7) O( 30) - C(29) - C( 28) 111. 9( 8) |
N('"1)-C(29)-C(28)110.5(7)C(31)-C(30)-C(35)115.2(9)

C(31) - C(30) - ¢(29) 119. 2(8) C( 35) - C(30) C( 29) 125. 4(9)

C(32) - C(31) - 3Q (979

C( 34) - ¢ 33) - C( 4 TL qsg”%}% ﬂ’#ﬁdé%f’%‘i“gé{ 5) O 34) 124( 1)

Fol | ow ng are aExsmpledpresghtative exa les covered under general formula
(I') that can b preparet-—by—the—person—sktit+ed—+n—the—art’ by foll owi ng the
procedure as described for Exanple-50: F3C CH3 CH3 F3C CH3 CH3 71 WO
2005/ 040104 F3C FAC PCT/ | B2004/ 000208

{d) Body weight reducing effect in cholesterol fed hamsters :

Male Syrian Hamsters are procured from NIN, Hyderabad, India. Animals are
housed at DRF animal house under 12 hour light and dark cycle at 25 + 1 °C with free
access to food and water. Animals are maintained with 1% cholesterol containing standard

laboratory chow (NIN) from the day of treatment.

The test compounds can be administered orally at 1 to 30 mg/kg/day dose for 15
days. Control group animals are treated with vehicle (Mill Q water, dose 10 ml/kg/day).

Body weights are measured on every 3" day.

Compound | Dose Reduction in | Reduction in [ Reduction in
(mg/kg) | Total Cholesterol | Triglyceride (%) | Body weight {%6)
(%)
Example 25 | 3 55 45 22

Formulae for calculation: )
1. Percent reduction in Blood sugar / triglycerides / total cholesterol will be calculated
according to the formula :
TT/0T
Percent reduction (%) = |1 - ————| X 100
TC/OC

OC = Zero day control gfoup value
OoT= Zerc; day treated group value
TC = Test day control group value
TT = Test day treated group value

2. LDL and VLDL cholesterol levels will be calculated according to the formula:
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CH3 F3C CH3 CH3 CH3 CH3 CH3 72 F3C CH3 WD 2005/ 040104 CH3 PCT/ | B2004/ 000208
C The conpounds of the present invention |lower triglyceride, total

chol esterol, LDL, VLDL, random bl ood sugar |evel and increase HDL by

agoni sti ovoeeameMm This may be denonstrated by in wdi@asodRhs as in
vivo ani mal experiments (A) In vitro: (a) Determ nation of hPPARa activity:

Li gand bi ndi ng domai n of hPPARa was fused to DNA bi ndi, TTB.I n of Yeast
transcriptj ﬂ ol ]ﬁa af=1 G Rl CHPXRLS super f ect
(Q agen, r?ricﬁ{/é as t nsf[re]rcotﬁ?lng reagent K- g%% cells are ﬁglgf ected with

. GaLY Spol Ty Bl FERe o B A et L LA B et r 11 on

after 42 hrs of transfection and i ncubat ed overnight. Luciferase activity
as a function of conpound binding/activation capacity of PPARa will be
measured using Packard Luclite kit (Packard, USA) in Top Count (Ilvan
Sadowski ., Brendan Bell, Peter Broag and Melvyn Hollis. Gene. 1992. 118 137
-141; Superfect Transf ecti on Reagent Handbook. February 1997. Q agen,
Germany). (b) Determ nation of hPPARy activity
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Li gand bi ndi ng domain of hPPARyl is fused to DNA bi ndi ng domai n of Yeast
transcription factor GAL4 in eucaryotic expression vector. Using

| i pofectami ne (G bco BRL, USA) as transfecting reagent HEK-293 cells are
transf ectwe 2udsioorhhi s plasmd and a reporter plasm d feg96isabozbd e

| uci ferase gene driven by a GAL4 specific pronoter. Conpound can be added
at 1 M corgeghipation after 48 hrs of transfection and incubated overnight.
Luci ferase activity as a function of drug binding/activation capacity of
PPARyl wi [l beAsemrumnéddl osnwig(IPackard Luclite kit (Packard, USA) in Packard
Top Count (Ivan Sadowskl, Brendan Bell, Peter Broag and Melvyn Hollis.

Gene. 1992. 118 137 / Quide to Eukaryoti c Transfecti ons with Cationic
Li pid Reagents. Life Rfi es, G BCO BRL USA). Exanp

NoConcentration( VM RPARACoI %Lfghé% PPARy Exanpl §)375012 212.8

Exanpl e 405012. 611. 3 WO~20 0540 209#7 0002087 (c) Det ermi nation
of HMG CoA reduct aseRT nhi bigd on Act i vi t ', m crosone bound reductase is
prepared from 2% chol estyram ne fed rats & R d-dark cycle.

Spectro hot S are carrie 1 H2PO4, mM DTT, 0.2
o NADPE TR E B amay S s8¢ or GRFet bl indm e eprogins JirbioEerot o
r;aaﬁ}vis ogo Zmbguhgnwldym ‘dﬁ.ﬁmkmﬁx@f‘or bpﬁdnall&ﬂéﬁtﬂ;t@dlgl\bﬁfﬁf sé:lg%c@d’dtfﬁdn Bi(ijﬁylgddi tion

0 0 re is.incuhate t or mn an ecr ease
i n absor bafiteoa ﬁ‘iyf b.‘@’%ﬁi’c XY e‘@ﬂ*‘ﬁ%‘%’ %ég’i%afal?oﬂﬁ W?&VWEOW ERYH 8 bst r at e
was used aSryh)lx?d':lK)oﬁﬂm dsmkdxycaibonid and}eteﬁfaﬁ)mrbohdll S. aﬂn@@r es Sar&lﬂoxy

under st andi ceptor -and HVG. Co redfjctase rane pr ot ei ns
Phat T egu RBety G TRy P B SO Ry AR Ak oo r YRGS, - 1461).
The test Chéf&ﬁim]dﬁbwyldxﬁiixcnhi li&tetrmlyu henetelderallph) rieticdyalyh emefwnkxﬁ)@) In vivo

(gra"zj ET ]]: :c g?@.ﬁ? lﬁgﬂ ,? WGW é%e OByca}' tg?f ! :,@mo!:)n %gor%trllylflr%%thgiycargonyiia%%ir?g ¥Nam mal s
Fmoc), -OSO:R®, -OCONR’R’, NR®*COOR’, -NR®COR®’, -NR’R°, -NR®SO.R’,
NRECONR’R!?, -NR!CSNR®R?, -SO,R®, -SOR?, -SR?, -SO,NR®R®, -SO,0R?, -CONR®R?,

-COOR? or -COR’, wherein Rs,. R’ and R'® may be same or different and independently

represent h-ydIogen, optionally substituted group selected from alkyl, aryl, aralkyl, aryloxy
or heteroaryl; or R' and R? together represent a monocyclic or polycyclic aromatic or non
aromatic ring or an aromatic ring fused to a non aromatic ring, which may optionally
contzin 1 to 3 heteroatoms selected from N, S, or O and may be unsubstituted or have 1 to 4
s-ub'stiments which may be identical or different. ‘

R® and R may be same or different and independently represent hydrogen, halogen,
optionally substituted group selected from alkyl, cycloalkyl, alkanoyl, aryl, aroyl, aralkyl or
aralkanoyl group. ‘n’ and ‘p’ independently represents 0-6.

X represents O, S, NR where R represents hydrogen or optionally substituted
groupsselected from alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, alkanoy), or aroyl.

Ar represents optionally substituted single or fused a}tomatic, heteroaromatic or heterocyclic
group. . : ‘.

Z represents O, S, NR where R is as defined above.

R®, R® and R” may be same or different and independently represent hydrogen, hydroxy,
halogen or optionally substituted group selected from alkyl, cycloalkyl, alkoxy, aryl,
aralkyl, heteroéryl, heterocycly! or heteroaralkyl groups. R’ and R® together may form a 5
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regi mens has nmade t he devel opnent of aninmal nobdels with non-insulin
dependent di abetes and hyperlipidem a associated with obesity and insulin
resi stance possible. CGenetic nodels such as db/db and ob/ob (D abetes,

(1982) 3lbhraoskaghy M ce and zucker fa/fa rats have b IIB%Q}% de by the
various | aboratories for understandi ng the pat hophysi ol ogy o I'sease and

testing the,gilddfbicd clic MapE, FhldnFh3RE4this ROIMAH BRI RLRIESd 32:
830-838: Annu.  Rep. cgalﬁky%é’l?es. ORI S T Theﬁé%%n%:z)sglgous
animal s, C3¥MNBL/KsJ-db/db nice devel oped by Jackson Laboratory, US, are

obese, hyp ] i | RMefthesenfNEhdrdbel! ik ] ; ] in.
| nvest ., (%8%%‘&3%&(\0902}2{@867‘?&w erggsseﬁetgyr odzk;é/ ’ogéhogfﬁg ?Lfabgtrq]ﬂltegngégapl

nor nogl ycerselected fiora plkyilpanyh dralkyl, atkarnyl, proyly prabenayd hgtethsyayiopbettraaml. i nopeni a
with age, t1 EOREPA i .SJ. . of 11
di abet es V\,hlgre\l{] ﬁ#oggag@ thsugar %&éfﬁgﬁgﬁig‘?‘ﬁgﬁ%ﬁ‘@?iﬁ?ﬁqﬁ %:Cgrrlrtlaﬁ} gp@%&%ﬁﬁ% state
of pancr eagwehelerptomsselpeied fyom (), Sgelor ding to the nodel s. Since this nodel

resenbl es that regieegwfbchid &in%%ﬁﬁﬁhéﬁeétérgéi%eri p%ﬁg&gg&ggg&ep&bﬂe @&‘usgr esent

invention wll tested for blood sugar and t | owerin
acti vi ti es.thevdf as Wi phrrzmoetical isompesitions captatianglthemeeks age, havi ng body

Wi gt 1 NG 1 3Fusod nBOrBhaITy RPLALRE ke NerRRM oo BRRGEALCH: EQuAdAL I On

(DRF) ani mal house, wereé use > experinment. The mce are provided with
st andar d f desth {iiyaittiateger, hydrexy, baleadkydinitkgy emime; @mno, Okp. N thisdpder abad, | ndia) and

acidified er, ad libitunt The ani S hayin ore than -74 -WD,2005/ 040104
PCT/ | 52004%?52@5 s &E’IFSB&Fed&Yogd“%aﬁ‘e Siopitiee e é‘g’s—tftﬁ‘?mst BEHYHEY The
Burzrtgoe/r of bwn.—l‘ ]igeh,nhﬁ&ﬁil Is}1 siheymgb,l Jaxo_, BRoxb, oﬁﬁﬁmucmmm&egi%mp@samgnded ]g)n
: 6 car boxynet cel .yl ose and adm njstered to test group.at a dose o
0.1 ngto 3&5’“&1\3“‘7{%@"19?1 u °’8?’aﬂrylg*3‘{r;‘h‘§ aiylulfonydy al%ﬂa‘&w{, a’l‘lgfésugfﬁ’%t r ol
group receiaughuNsaRioky, callylasfny ity wk alkyls@fanyloRy, Ghd subauédiead | selosles aoRl es wi | |
be collected on houF after. adm ni St{lfé ion of test conpounds / .vehicle for

assessi ng thﬁlége“bﬁﬁ‘f[%‘é’%ﬁ"’ HRPPAERP ' #¥E" r andom bl ood sugar and triglyceride
| evel s can Wignniagtoopdrepiesantdd BCR] RY Bfl adR'' are substituted, the substituents are

selected from halogen, nitro, amino, hydroxy, alkyl,‘.oxo or aralkyl

When the éroups represented by R®, R® and R7 are substituted, the substitutents are selected
from halogen, hydroxy, nitro, alkyl, cycloalkyl, alkoxy, aryl, aralkyl, aralkoxyalkyl,
heterocyclyl, heteroaryl or amino.

When the cyclic rings formed by R® and RS are substituted, the substituents are selected
from alkyl, halogen, hydroxy, haloalkyl, nitro, amino, cyano, oxo, or thioxo.

The groups defined for R, R', R%, R%, R*, R®, RS, R7, R, R®, R" and R'' may be
unsubstinted, or have 1 to 4 substituents, which may be identical or different.

2. The compound of claim 1, wherein the stereoisomer is enantiomer and/or
gcometrical isomer.

3.  The c:)mpouhd_of claim 1.wherein ‘Ar’ is Op_t-ionalfy substituted group_s_ selected
from phenylene, naphthylene, pyrndyl, quinolgr_lyl, benzofuryl, dihydrobenzofuryl,
benzopyranyl, dihydrobenzopyranyl, indolyl, indolinyl, azaindolyl, azaindolihyl, pyrazolyl,
benzothiazolyl or benzoxazolyl.. The substituents on the group represented by ‘Ar ‘may be
selected from linear or branched optionally halogenated (C-Cig)alkyl, optionally
halogenated (C\-Co)alkoxy, halogen, acyl, amino, acylamino, thio or carboxylic or sulfonic

acids and their derivatives, which may optionally be susbstituted.
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(100 I') through orbital sinus, using heparinised capillary in tubes

cont ai ni ng EDTA which was centrifuged to obtain plasm. The plasma gl ucose
and triglyceride levels can be neasured spectronetrically, by glucose

oxi dase garhogd/paopnol - 3- P04 oxi dase/ per oxi dase enzyneptPirfadeiss Lab.

Di agnostic Division Kits, Hyderabad, India) methods respectivel y The bl ood

sugar and 4ri g*rxé%ingﬁﬁml swv%innq %&aem' tAeSs QIBgmﬂ tﬁ%&ut@t@ H
cal cul at ed accordlng to the formula. Conpound r| ycerlde

Lower i ng (Mphthisasnpbeanzefpyd2 inddiy) iefeliih tqumgmvéeraizelléd@m @ﬂmdebr!yér ol
| oweri ng %Lio %z)ﬁiyl&dag&%ﬁ, b%%@r ol em c rat nodels Male Sprague Daw ey

rats (NIN stoc wer e ani mal house. Animals were naintained
under 12 Hour Il”hfgmmmwd déplm}'mbérem ‘Axbis phenylerRapaphthfyleagor ben20®rvlr am  body

wei ght ra Al
hypgr chol gg“?e\rl\% em gﬁgﬁ}gﬂ tgg ?n?@%?@%“"(‘e?%lﬁmé’ﬂd @ gg‘?ﬂ%’% OPat e mi xed

W t h st andzgugs.| abOratory chow (National Institute of Nutrition (NIN),

Hyder abad,q | ndirpd mgi lm&gﬂghout the experinmental period the

ani mal s vvere mal ntaln on t e sane diet (Petit, D, Bonnefis, M T., Rey,
C and | nf altsd B aEfshne s dﬂ’fereﬁ:t pﬁd)iﬂdbﬁeaa@ttpneﬂrtsvarhﬂdtdyeﬁistm@dgén ldi@@pr ot ei n
synthesis in norno- and hy bgl‘g’am c.rats. roscl er05| s. 1988. 74: 215

7 225). THECLEPmR IRV $5 Sptigna RS STOuPS %f%?‘*‘glf{o\}“ Afrlaaliee 1 to 30
nmg/ kg/ day akaiieyl,3rallchy shetetaant, ﬂﬁiercgfamwpymasowﬁes@m“wmsnéhl cle alone (0.25%
Car boxynet yl cel | ul ose; / k The bl oo | es can b col | ected
in fed st ‘?Ehffﬁrsmﬁ? f’r‘g ngaﬁe?ﬁng%ﬁﬂﬁﬁpbﬁﬁe’gﬁygﬁ nEaI%geBa%PDB‘Fa ¥onpound

t r eat ment suﬂéh&ltddlgeﬁb&&nteb&omalldyeatmdlqﬂrom the retro-orbital sinus 75 WD
20051 04015 et L2000 0RR0N L NS DRSS ALY, A0SR
substxtuted alkyl, cycloalkyl, aryl or R® and R® together represent a 5 or 6 membered

aromatic or non aromatic cyclic ring system optionally containing 1 or 2 heteroatoms
selected from O, S or N;

R’ and R may form a cyclic ring system selected from pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, oxazolinyl, diazolinyl and the like.

7. The compound of claim 1 wherein

R' and R? together represent a optionally susbstituted monocyclic or polycyclic aromatic or

non aromatic ring or an aromatic ring fused to a non aromatic ring selected from:
N
= l .
) D
N
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sanple will be separated for total cholesterol, HDL and triglyceride
estimations. Measurenent of plasma triglyceride, total cholesterol and HDL
are were done using conmercial kits (Dr_ Reddy's Laboratory, D agnostic

Di vi si on,wénshs@joiod-DL and VLDL chol esterol can be calgtmb@dobdzpdm t he data
obtai ned for total cholesterol HDL and triglyceride. The reduction of

vari ous paraneters ex-w nare calculated accorg ng to the fornula.
ConmpoundDoseReduct i @ i ng lin

Tot al Lower i ngHi gh Dsg
(OICDQ(WbExaane 371 ' ot al chol esterol

| owering activity in Smﬁss albino mce Mile Sw al bho mce (SAM were
obt ai ned from NI N and ed_in DRF ani mal house,~All these animals are

mai nt ai ned under 12 Nl -and dark cycle g > "Gy Animals are given
standard | aboratory | Hyder abad, Indi 4 gr-, ad libitum SAM
of 20 - 25 g body wei 0 réhige and Cuinea pigs © ) 00 g body wei ght
range are used (diver, P., Pl ancke, M 0. Nhr2|n dN, Cl avey, V.,

Sauzieres, J and Fru . C. Effects of fe at genfibrozil and
ni cotinic acid on plfp protein levels in 3
m ce. At heroscl erosi 088, NVO: 107 -114). The

d hyperlipidenric

pounds can be
admi ni stered orally to”Sw s al bino mce at 0.3™ / kg/ day dose for 6
days.: Control mce are tre ted with vehicle (0. 25@6 Car boxynet hyl cel | ul ose;
dose 10 m /kg). The ounds are adni-nistg ~ally to Quinea pigs
at 0.3 to 30 nyl kg/ d@ nseTB 6 days. Control jal sYare treated with
vehi cl e (0.25% Car bo eIIquse dose 5 Njhe bl ood sanpl es can
'be collected in fed state 1 hour after drug adnlnlstratlon on 0 and 6 day
of treatnent. The bl ge@ be collected fromt -orbital sinus
t hrough hepari ni sed y in EDTA containi Af ter
centrifugation, plasika._gamie was separated fo ceride (Weland, O
Met hods of Enzymatic anal ysis. Bergerneyer, H. )7, Ed., 1963, 211 - 214;
Trinder, P. Ann. Cin. Biochem 1969. 6: 24 - 27). Measurenent

8. The compound of claim 1 wherein:

.h

Rl and R* are same or different and independently represent hydrogen, halogen, nitro,
amino, hydroxy or optionally substituted group selected from alkyl, aryl, aralkyl, aralkoxy,
heteroaryl, heteroaralkoxy or -OSO:R;

R’ and R} are same or different and independe;-__ltiy represent hydrogen or optionally
substituted .a]kyl; '

5 and RS are same or different and independently represent hydrogen, optionally
suEstituted alkyl, cycloalkyl, aryl or R® and R® together represent a optionally substituted 5
or 6 membered saturated cyclic ring system
9. The compound of claim | wherein:

R' and R? together represent a op'tionally susbstituted monocyclic or polycyclic aromatic or

non aromatic ring or an aromatic ring fused to a non aromatic ring selected from:

W
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76 WO 2005/ 040104 PCT/ 1 B2004/ 000208 of plasma triglyceride is done using
comercial kits (Dr. Reddy's Diagnostic Division, Hyderabad, India).
ConmpoundDose (ng / kg) Triglyceride Lowering (% Exanple 37371 (d) Body

wei ght r avmedosgsoedss ect in chol esterol fed hanmsters Malggragide %gyﬁﬁnsters are
procured from NN, Hyderabad, India. Animals are housed at ani mal house
under 12 hour light and dark cycle at 25 | Cwth free access to food and
water. Animals are nmaipatakged with 1% chol est erol € i ni ng standard

| aborat ory chow (NI N) the day of treatnent. ||[The tpst conmpounds can be
adm nistered oratly a g 30 nyl kg/ day dese fo ays. Control group
aninmals are treated wth*vehicle (MI|l Q water, do 10 m /kg/day). Body
wei ghts are neasured on evgry 3 d day. ConmpoundDgseReducti on i nReduction

i nReduction in (ng Ra8 é Chol esterol Tri gly gt (%9 Body wei ght (%
Exanpl e 253554522 F( *e fdr calculation: 1. eduction in Bl ood

sugar / triglycerids chol esterol will “vesealgtated according to
the formula : Percent redu’b‘tlon (% =1- TT/ Or X100 1'CIl OC OC = Zero
day control group value = Zero day treated group value TC = Test day
control group value t" day treated group value 2. LDL and VLDL
chol esterol |evels e cal cul ated according to the formula:

R’ and R* are same or different and independently represent hydrogen or optionally
substituted alkyl; .

5 and R are ‘same or different and independently represent hydrogen, optionally
substituted group selected from alkyl, cycloalkyl, aryl or R® and RS together represent a 5 o.r
6 membered saturated cyclic ring system;

10.  The compound of claim 1 wherein
R' is selected from —0SO,CHj, haldgen, alkyl optionally substituted phenyl wherein the
sut;stituent is selected from alkyl or halogen
R% R}, R, RS, R® and R are same or different and independently represent hydrogen,
methyl, ethyl or propyl o '
‘Ar’ represents optionally substituted phenyl wherein the substituent is alkyl
X, Y and Z independently represent oxygen
n and p independently represent 0 or 1
11.  The compound of claim 1 wherein
! is selected from optionally substituted phenyl whercm the substituent is selected from
halogen
R% R, R, R, R® and R’ are same or different and independént]y represent hydrogen,
methyl, ethyl or propyl
“Ar represents optionally substituted pheny! wherein the substituent is alky!l
X, Y and Z independently represent oxygen
n and p independently ref:resent Dorl -

12. The compound of formula (I) as claimed in ¢laim 1 is selected from:
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77 WO 2005/ 040344 PCT/ 1 B2004/ 000208 LDL chol esterol in nmg/dl Total

chol esterol - HDL cholesterol - Triglyceride 5] ng/dl VLDL cholesterol in
ng/ dl =[ Total chol esterol -HDL chol esterol -LDL chol esterol] ng/dl. 78 WD
2005/ 040 Q1 0%40401032004/ 000208 We claim 1. A conpoundpotmbmismebms(l), X-A
YR7 (1) wherein Rl and R2 nmay be same or different and independently
represent hydrogen, hal ogen, nitro, cyano am no, hydroxy or optionally
substi t ut#cd group sel ected from al kyl I oal kyl, al koxy, cycl oal koxy,
aryl, ara | kyl car bonyl , alkoxycar-~ A s ylcarbonyl,

aryl oxycarbon ar aI koxyEax ho pqfhet er oaryl a eom- koxy,

al kyl car bonyl > 9%{! ni no, aryl oxytca 5C

ar al koxycar bonyl i o, het ercbaryl car bonyl am no, teferoaryl,, het éroar al kyl ,
het er ocycl het er oar al koxy, heteroarg f I uor enyl met hoxycar bonyl
(Froc), f .- OS02RB, - OCONRSR9,
NR8000OR9, | KROR1, - NRPCSNRBR9, - SO2RS,
-SORB, -SRB, - PHR8, RO
and R may be s ( y T epres Hgdragen,
optional ly substit @¢Hgd gr oup sel ected fromal kyl, @yl , aral kyl, aryloxy or
heteroaryl; or R and R2 together represent a m)nocycl ic or polycyclic
aromatic or non aromatic ring or an aror;e.tr, gfusedto aono @romatrc
ring, whiygh tionally cgnt to & \Qitrorrr%s dmN, S,
or 0 and r@? substit ve 1to 4 sSYbs JCCI‘FHmay be

i dentical or ntso d (Rih may be sanme or di fferent and

i ndependent |y represent hydrogen hal og k00D onal | y s cbigrroup
sel ect e N a kyI cycl o @bg@no sar ar oyl
ar al kan ‘sgr Q | ependent @W H;,-C CHa

HC CH

@\/ \©\/\ O IcozEt O\/\ _@, 2

Hac CH3 HaC CHg

‘\‘\/\ o) cozEt ‘t o C02H
__©/ HsC CHa @ C CHs

HsC CHs CHs " HaC CHa
@ D\(\/ CozEt @ DY\/ O COzH
. ch CH3 HaC CHa

0. 4 COsEt L0
Kl{\, —@T"sc CHy ‘@Tﬁc CHs
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X represents 0, S, NR where R represents hydrogen or optionally substituted
groupssel ected from al kyl, cycloal kyl, cycloal kylallcyl, aryl, aralkyl,

al kanoyl, or aroyl. Ax represents optionally substituted single or fused
aromat i cwhahshipaiomati c or heterocyclic group. Z repcgfigtosoddosS. NR where
R is as defined above. R5, R6 and R7 may be sane or different and

i ndependently represent hydrogen, hydroxy, halogen or optionally

substitute group sel ected from al kyl, cy al kyl , al koxy, aryl, aralkyl,
het er oar ceyd or te al ky R6 g r may
forma 5 79 W 4‘“J 2%?(%%%%41000208 X Qiﬁ(ﬂ?lngs

whi ch may con Hitet®Bo at ons se

0

represents=0 or NR 1 where R f. represe hydrogen optl onal I y substl tuted
group @ ted fromal kyl, aryl, aralk al kanoyl , aroyl', aral kanoyl,

het er ocychy RC and R 1 tuoget may gl se=horma 5 or 6
menber ed cycl & i DG Wk Dy _©OGiEtai N one 6 e 1@- Cogl ect ed

fromO, S or N : bond or , their sy, SOoners,
phar maceut i cal | y &@@eptable sarts - thereof as welt %as pharnac®ltica
28 rings formed by Rt and RZ are
r al kyl, hal ogen, hydroxy,
hal oal kyl ,

am no rv. or thiox n the gyeaps _represent ed
by R and R are”s ' _.L?bz%&(@ﬁbstltuents P Chd di ogen,
hydroxy, nitro, amgag, 0xo, tH}OX optionally sub, ,I,% tuted gremps)sel ected
fromal kyl, cycloal kyl, al koxy, &l , arallcyl, alkylsulfonyl, al®&yisulinyl,
al kyl sul f anyl , aIkyIsquononxy, aIkyIsquinonxy or alkylsulfanyloxy, t he
substituentssare sel ected from hal ogen, fydroxyl, nitro, am no, cyano or

al kyl . V\h_e h_g groups represented by R R4 and R 1 are substituted,

re @\ﬁ@'{_d&g gm hal oggn, ro, amn ydr oxy,
he<groups repres z))

al kyl , , oxo or aralgr 3 afd Re:thr e
substituted, the s8stituterdt® hre selected &H ;ﬁc
3 3
CHa
c
Ao o ‘\A
. 0.__CO.Et _@_
“ < CO,H
CHa HeC CHa H3C?< CHg
ac

(O oo ceom O ooy

CH; HaC CHs HaC CHS
] co H
CHa HaC CHj HSC CH3
F30 ‘

(Dol )s oo - Ol o Cs oo

CH, HsC CHa CHs HiC CHa
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from hal ogen, hydroxy, nitro, alkyl, cycloal kyl, al koxy, aryl, aralkyl,

ar al koxyal kyl, heterocyclyl, heteroaryl or am no. When the cyclic rings
formed by R5 and R6 are substituted, the substituents are selected from

al kyl, havog®spsdaydr oxy, hal oal kyl, nitro, am no, cyaqqnﬂ@ﬁgmmgﬁm;hloxo The
groups defined for R R, R2, R3, R4, R5, R6, R7, R3, R9, 0O and RL f may
be unsubstiuted, or have | to 4 substituents, which may be i dentical or
differen The conpound of claim1, ein the stereoi soner is

enant i one r gconetrical isoner. conpound of claim 1 wherein

"Ar'is opti 0 y sub t_’_ g) s sel ect ¢ he i ne napht hyl ene,
pyridyl, quino r%\/( S/drobenzo o-
dlhydrobenzopyranyl |ndolylrﬁcndQI|nyI azalndolyl aza|nooLg;%gH

pyrazoly benzothlazolyl or ‘benzoxazol The substituents on the group
represen by “"Ar "may be selected frg |near or branched optionally

hal ogenat € 1)a|ky| optionally hal®é 3 Clo -Ikoxy hal ogen,
acyl, am no, QA O #oxylic o i Asoandojrhei r
whi ch ,nmay optional |y be susbstltuted. 80 mo 05/ 40104

derivati ves,
# The cony pof claim1l wher®@tn ~ Ar '%18 &pnal Iy

PCT/ 1 B2004/ 000208

substit d ¢henyl ene napht hyl ene, benzofgryl, indolyl, dol i ny
quinoliﬁ%f;%azn agzanndol i nyl , qﬁ%agpt ' oxazonI
groups. 5. TheeBhpstme®of, graPwpedOdher ePn OA boJwy! ene or
benzof uryl, mhlch may be unsy i uted or, substltuted b g?e hal oal kyl ,
nmet hoxy or haloalkoxy groups. 6. The conpound of claiml mher In and R2

are same g|f erent and |ndependently rep@esent hydr ogen, halogen, nitro,
cyano, r oxy or onallg s ut'go »roups selegted from al kyl,
al | coxy, . O< YR8, -

SO2R8 or -N R9 and R arq or dlff ent -indeo- derd tap,t epresent
hydr ogen, hal‘oggen, dbtlonally substltuted glapyp se ected fron%alkyl or

aral kyl ;
%W oT” ‘\N aE”

HaC- L o Coﬁﬂ HaCo 0 COﬁi
o~ \\ HyC CH3 0 Sy \Q/\/ ‘©/H CH3

Hac CH; Hac CHs

13, The compouﬁd of formula (1) as claimed in claim 1 is selected from:

Hg,C COLH
Hac \©\/\ oo ‘©:{307S
oS

CH,
CHa
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R5 and R6 are sane or different and independently represent hydrogen,

hydr oxy, optionally substituted alkyl, cycloalkyl, aryl or R5 and R6
together represent a 5 or 6 nenbered aromatic or non aromatic cyclic ring
syst em oRfd adbdoYosCONtaining 1 or 2 heteroatons sel eppeApooHiooths S or N, R7
and R'"" may forma cyclic ring system selected from pyrrolidinyl,

pi peridinyl, norpholinyl, piperazinyl, oxazolinyl, diazolinyl and the |iKke.
7. The conpofind of claim1 wherein R and %RZ toget her represent a optionally
susbstit ut nocyclic or polycyclic argmaiic or non aromatic ring or an
aromatic i dtoanon aromatlc r| selgcted from 1D 81 WO

2005/ 040104 P 20 .n N80 8.coffne cY npouna cI ai m 1 er ei n R and Rz

ana qjgfandently represe H nitro,
am no, hydroxy or &5’“ onal |y gl i tuted group sebﬁSCt ed fronH aryl,
aral kyl , aral koxy, heteroaryl, heteroar al koxy or -OSO2R8; R3 arﬂiH3R4 are
ent and i ndependent ly repfeseqt hydrogen or optionally
substi t ut ed ; R5 and R6 are sane or ferent and i ndependently

represent hydra optl onahly substituted a , cycl ogkk I, aryl or R5
and R6 together esef TN fitly substi ) fed
saturated cyclic ri system @, \ The conpound of d'F-J aim1l anf - RL and R2
toget her represent a optionally $Hsbstituted m)nocycl icor polyayslic

ic ring fused to a non aromatic

aromatic g non aronmatic rlng or an ar opsa

ring sele g from 82 WO 2005/040104 PG, 82004/ 000208 R3 and R4 are sane
or differe | ndepe @Bt esent 0 §OHsubst i t ut ed
al kyl ; Hajﬂ
CH3 3
O Z 0 COzEt .\‘]/\/ _Q COzH
Hac Hac
CHjy CH,
O OO COZEt “\O A0 —< >— CO,H
Hac CHa 73
CH; _ CH,

F;,C
‘\‘\/\’ cozEt \.‘/\, O‘ coH
Hac H3C
CHa "
@: m/\/ o cozst @ m COH

H3C H3C
CHa'
OQ OZEt &‘/\( < >—‘0 002H
Hac ) HSC
CHs CHy

87



R5 and R6 are sane or different and independently represent hydrogen,
optionally substituted group selected from al kyl, cycloal kyl, aryl or R5
and R6 together represent a 5 or 6 nenbered saturated cyclic ring system

10. The opopesgnef claiml wherein R is selected fraguormseiededi hal ogen,
al kyl optionally substituted phenyl wherein the substituent is selected

fromal kyl, or hal ogen R2, R3, R4, R5, R6 and R7 are sane or different and

independ%’ Ny represent hydrogen met.h et hyl or propyl “Ar' represents
optional | ituted phg I’lbe\/@:@E@Inth |tuent |s al 'cc?zﬁ-i Y-and Z
i ndependent | resent e and p |nd ntIy re Se O"or | 11.

The conpound is sel ected O '.n substituted
phenyl wherein theH§ubst| tuent seI ected from chal ogen R2 f*‘i R4, R5, R6
and R7 gfg sareLQr dlfferent and mdep,q@de I represent hydrogen, met hyl ,

ethyl or @qs wherein the

substi t uent

pr £ nts |ona:]d~§ |tut ed pheny|
‘ ependeﬂtl @ :

|ndependently represent "0 or I-Ia The conpound of fornu 2 (,Ja)_:‘:})s claimed in
claim1l is selected from 83 WD 8805/ 040104 CH3 HaC, S, 0 o opd CH3 CH3

O HsC Hs CO,Et O HaC Ha CO,H
"@/30 *@T"a(.‘?g
©: D\F/\' —O CO,Et @ D\‘/\, _Q_ COH
H3C
c C

H3 H3
CL 8o ‘\w@
' ' 3 : H3C H3C
~ CHs CH,
Hac OzEt H3C OzH
o’ K O/\/ Hac \©\/\/ \@3%
CHa

14.  The compound of formula (I) as claimed in claim 1 is selected from:

~ . Q < e Q‘

CHs

COzH

Hsc\

CH,
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CH3 PCT/ | B2004/ 000208 WO 20051040104 CI CI F3C F3C 85 C F3C Cl
PCT/ | B2004/ 000208 WD 2005/ 040104 H3C_ s O o0'110 CH3 PCT/ 1B2004/ 000208 CH3

13. The compound of forrmula (I) as clainmed in claiml is selected from 86
WD 2005/ O@ifds/a@piod F3C F3C Ovco2Et O F3C F3C

PCT/IB2004/000208
FiC ' ' FaC
O _ 0‘@‘%(002“ ‘.\/\, —@—o COMH
CH, HiC ] Hac
CHj CH

3

“/\/ ‘©_ CozH &/\/ "@"0 COzH
H3C Hsc
CH

Hj

0—-\‘

3

“/« @’0 ::H ‘\.v @ GO

Hac
Ha
Fgc F!'!C
\“,\( O YCOZH “/V —Q— Cozt
Hac ' H3C
CH3 CHy
002H %\/\/ _©' COH
Hac H3C
- CHa CH,

15.  The compound of formula (I} as claimed in claim 1 is selected from:

(oo, om “N rayooe
? ch
. CH

3
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Cl PCT/1B2004/ 000208 H3C I CH3 O CH3 87 CH3 WD 2005/040104 U 14. The
conpound of fornmula (1) as clainmed in claiml is selected from CH3 88
PCT/ | B2004/ 000208 0 CH3 WD 2005/ 040104 F3C F3G CH3 F-4C F3C 15. The conpound

of formnul aw()fz}ms%'ioﬁi aimed in claiml is selected from Q{9,Be¢I | B20041000208

CH3 CH3 CH3
“/\‘ o o \.‘T,w ‘@‘0 CO-Et
Hsc
CH3 CH

3

F3C Fsc
Hac
CHj
‘\.\/“ —~_)-° o “YX ‘@‘O CO=t
H3C \S
CH3

HsC
CHa

oe Mo o
0 ch | (9] H3C
%Y\ COZEt “Y\/ —©— COaEt
Hg ch
CH3 C

Ha

F3C
H3C Hac
CH3 C

Hjy
0 OgEt “/\/ —©—0 CO,Et
H
16.  The compound. of formula (1) as claimed in claim 1 is selected from:

c
30 HaC
CH3 CHj
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CH3 WD 2005/ 040104 F, C F3C CH3 CH3 CH3 F3C 16. The conpound of formula (1)
as claimed in claiml is selected from PCTIIB2004/ 000208 CH3 CH3 90 WO
2005/ 040104 CH3 PCTI | B2004/ 000208 17. The conpound of formula (1) as clai ned
inclaim ted from 91 WO 2005/040104 FaC F3C,
pqumoob’%ooz@‘gﬁ%he conmpound of forrmula (I) as clai rre ';H#(:)E} Ongg

selected from CH3 19. The conpound of forrrula (1) as clained |n clalml S
sel ected f H3C |

Q _Q, COEt ><c:02H
Hac CH3 Hac CHs
“ﬁ cozet .‘\/\ o COZH
—Q:lsc CHg _©/sc CHg
‘\(N oo o0 O oo o
HaC CH3 HaC CH,
g oy

Hs COgEt O HiC Ha COzH '
-@T"ac CHs _@ac CHy

H

O —©~o CO.Et O N 0._-COH
HaC CHa GHs HsC CHs

1.\N Ug TR O Py W
H3C CHj . CH3 Hac CHa,

“\(\/ —@—o COEt O o—@—oxcozH
ch CH3 CH3 Hac CHa

17.  The compound of formula (I) as claimed in claim 1 is selected from:

ch CH3 H;,c: CHy

3]



. CH3 92 CH3 WD 2005/040104 CH3 CH3 20. The conpound of fornula (r) as
claimed in claiml is selected from C Cl F3C CH3 Cl1 F3C CH3 F,C, F3C CH3
CH3 93 PC /1B20041000208 C1 CH3 Ov, CO2H WO 2005/ 040104 PCT/ 1B20041000208 21.

The conpo
F3C 22. The

09;/04[,1cbr mula (1) as cIa| med in claiml is sglefbafdobsesm CH3 F, C
corrpound of formula (1) as clainmed in claim1 is selected from

L 0~ )-on Lo ® o Yo oo

CH <

FaC\“(\J Fac l
—( >~ CO,E O o—@—s COR
o~ 2
HSC CH3 X

O N
%W oo - c o~(T)-s. oon
‘QN ()o oom - ®

HSC Hac
—@—o CO,Et —@— OzH
Hac H3C
. CHs C

CH, HyC CHy

The compound of formula (I) as claimed in claun 1 is selected from:

5 COaEL COzH
Hsc “CHs Hsc CHa

© A
O I N—@—OXCOZEt

H
H3C CHB

HC CHa

HaC CHg H3C CH,

O—@—OXCOZH

H3C CH3 CH3 H3C CHj

The compound of formula (I) as claimed in claim 1 is selected from:

CHs

Hs
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Cl C 94 CH3 CH3 WD 2005/ 040104 PCT/1B2004/ 000208 23. The conpound of
formula (1) as clainmed in claiml is selected from .a ClL F3C 24. The
conmpound of forrmula (1) as claimed in claiml is selected from CH3 CH3 25.
The conpoypg &)E/OI&)QBJ”J""‘ (1) as clainmed in claiml is O 0g6. The
corrpoundt}??orrrua asclalrredlnclalmlls%O%H@%WQSV\D

2005/ 040104 PCT/ I 82004/ 000208 27 The conpound of fornula (1) as clainmed in
[ ) & I)asclalnedlnclalmlls
29. The cors [ aiml is 30. The conpound of

formula (1) as :
o—@—o CO,Et

HaC

CHg

OO Ve S OO A Oreeonr

CH3 H3C CH3
CH, CH;

2 (J

Dol o oom Ll oo
Hscjﬂ H3C

CHg _ CHy
“T/\ —©—- CO,E O _ _@ CoH
Hac
CH HaC
CHa ® CHs
20.  The compound of formula (I) as claimed in claim 1 is selected from:
cl cl
Ao C A C
' = 0—@—0 CO,Et / o—@—o CO.H
CH3 H3C?g CH3 HSC

CHs CH,
' Q P o@—o COLEt O A~ o—@—o COH

H3C Hac
CHs CH,

Fac
‘%Y\’ -Q COREL ‘\%/\, _Q“ COaH
H30 '
c c

H3 H3
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CH3 31. The conpound of fornula (1) as clainmed in claiml is 96 WO

2005/ 040104 32. The conpound of forrmula (1) as clainmed in claiml is CH3 33.
The conpound of fornula (1) as clained in claiml is CH3 O CO2Et H3C | CH3
34: The ¢ formula (1) as clainmed inclaiml he
conpound gf@?dﬂ%tm?% (I') as clainmed ii claiml is F3C G—ST@E?%M?PEgmgorrpound of
formula (1) as clained in claim1l is PCT/IB2004/000208 97 WO 2005/ 040104
PCT/ 1 B2004/80208 F3C CH3 37. A process F e preparation of conpound of
formula (1) m wherein Rl and R2 ma ane or different and

i ndependently re h hal.ogen, nit o, hydroxy or
optionally substi %&{EE&% %ﬁafron1alk
acagkyl al kijcc (;Fonyl, al koxyca
3

.’ ..

ponyl , ar§ r onyl,
CHj

cycl oal koxy, aryl,

The compound of formula (I} as claimed in claxm 1 is selected from:

‘ Hac
CH

Hee!
3

H3C H3C
CH3 c

Hj

F;C _ F3C
_ O 7 0 0 CozEt m —@O COE
H30
CH3 . C

CH;
Hs

22, The compound of formula () as claimed in claim 1 is selected from:

- Ol @XE ‘*N @

CH HsC
¢ CHa 3

o FaC
) O O \“/\/ —@—o COREL
0—< }-o CO,E
Z N lﬁc
CHj

CHa H3C7%

"CH,

%4



aryl oxycar bonyl, aral koxycarbonyl, beteroaryl carbonyl, aryloxy, aral koxy,

al kyl ear bonyl oxy, al koxycar bonyl am no, aryl oxycarbonyl am no,

ar al koxycar bonyl am no, heteroaryl carbonyl am no, heteroaryl, heteroaralkyl,
het er ocy&y¢boosii@r oar al koxy, heteroaryl oxy, fl uorenygrashwxymassoonyl
(Frmoc), fluorenyl raethoxycarbonylam no (N Fnoc), -0SO2R8, - OCONRsR9,
NR800OR9, -NRBCOR9, -NR8R9, -NR SO02R9, NRBCONROR1, NRBCSNRBR9, - SO2RB,
-SORB, -SR, -SM2NR$R9, -SO20R8, -CONR8BR9, -COORS or -COR9, wherein R8, RO
and R may,be sapge or diffefent d indepe resent hydrogen,

opti onal | yZ5ubst 1Resemnewgd gty ‘élflﬁg paspimpd] gf’lké/l‘g“]&i“?& fromyr al kyl, aryloxy or
heteroaryl; or R and R2 together represent a nonocyclic or pol ycycl iC

aromatic non aromatic ring or an ar ring fused to a non aromatic
ring, whik ptionally <contain 1 to 2t eroat ons sel ected fromN, S,

or 0 and may ' nsubs —@3—8 ye up to @ gent s whi ch may
be identical ZRe 4 may be same i fhq,-COH
i ndependent |y repragent hydrogen,] hal ogen, optiongy 4iced group

sel ected from al kyl, cycloal kyl, Gkkanoyl, aryl, ar ofil , aral kyl orcH,

aral kanoyl greeup. "n' and " p' independentik presents 0-6. X represents 0,
S, NR where Ry epresents hydrogen or optio substltut ed groupssel ected
from al kyl | aal kyl, cycl oal kyl al kyl', ar oyl , or aroyl.

Ar represehts onall}é tcl,tuted Si ngle or Pre CO.H

het er oaromatic 0O 5 C S, N gEENYR i s as
defi ned above. 98 WeH2005/ 040'1=G PCT/ 1 B2004/ 000208 ga R6 and R7 oRy be sane
or different and independently rglﬁ‘r esent hydrogen, hydroxy, hal ogen or
optionally substituted group sel ected from aI kyl, cycl oal kyl, al koxy, aryl,

?(rjgla'lt(ﬁla,r rrgizeroﬁﬁ)éﬁb’%g(’%t&& g{:ﬁﬂ%b}%scfl%‘%t hb%sele%ﬁggﬁsmsigz?aﬁg one or

two hetero atons selected fromO, S or represents 0 or ‘NR' where R’

O

represent § hydrogen, opti onal I y substi tut oup selected from al kyl,
aryl, aral% » anoyl ar al kanoyl , xeyclyl or heteroaryl.
0 COzH o) 0_ COzH
CH, ch ] CH, Haczs
CH3 CHa

(2 ooy gon (D oo con
&N

CH, HC ] CH, Ha
CH, CH;,
25. The compound of fommla (1) as claimed in claim 1 is
Hac
CHg
26. The compound of formula (I) as claimed in claim 1 is

95



R7 and R'" 1 together may also forma 5 or 6 nenbered cyclic ring, which may
contain one or two hetero atons selected from0O, Sor N "--' represents a
bond or no bond. When the fused rings formed by R and R2 are substituted,

t he subghbtﬁﬁwﬁ§mgre selected from (Cl-d o)al kyl, habogmoodganoxy,

hal o(G -C,a)al kyl, nitro, am no, cyano, oxo, or thioxo. Wen the groups
represented by RT and R2 arg substituted, the substituents are selected
from hal ogen, hydroxy, nit am no, oxo, thioxo, optionally substituted
groups selected from al ky yetrg@al kyl, al koxy, aryl, aral kyl,

al kyl sul fonyl, al kyl sulinyl, sulfaquggg?_ yléghjonyloxy,

al kyl sul f nyl oxy or al kyl sul f any “the s DS£ are sel ected from

hal ogen, hydroxyl, nitro, amino, cy@mp or al kyHsC\When the groups represented
by R R3, R4, R7 and R are substituted, the subst¥tuents are selected from
hal'ogen, nitro, ami no, hydroxy, alkyl, oxo or aral kyl \Wen the groups

repr esent @ by mcomomfwéngw@medmw ltihe substitutents are sel ected
from hal ogen, hydroxy, nitro, alkyl, cycloal kyl, al koxy, aryl, aralkyl,

ar al koxyal kyl , heterocycl ¥ --teroaryl or anino. When t he cyclic rings
formed by RS and R6 are subg{ituted, the substituents are selected from

al kyl, hal ogen, hydroxy, hal cal k nitro, 'no cyano, oxo or thioxo. and
R may be The groups defined for R20— Ol | R, R, R,R
unsubstiuted, or have | to 4 substltc-nts, mhIGQC y be |dentical or

di fferent, mhich conprises the follow ng processeSHs Process (a): (i)
Reacting the conpound of formula (la) 99 WO 2005/ 040104 PCT/1B20041000208

(Hal) L 28.  The compound of formula (I) as claimed in claim 1 is
Hac
CHj
29. The compound of formula (J) as claimed in claim 1 is
‘t/\/ OoycozH
HaC
cna

30. The compound of formula () as claimed in claim 1 is

C

Hs

31. The compound of formula (1) as claimed in claim 1 is

96



O R2 R3 (la) where Hal' represents a hal ogen atom sel ected brom ne or
iodine, R2 is hydrogen and R3 is as defined above in this claimin the
description of conmpound of formula (1), in a Wtting- Honer reaction nmanner,
by usi ng wbaeisisnos acet at e conpounds sel ected from trigifaghoospbiasPhono
acetates, trimethyl phosphono acetate or Ph3P{-CH2 -CQ2Et in the presence of
a base seI ected from saodi um hydride, potassiumtertiary butoxide, potassium
hydr oxi de, sodi um et hoxi or sodi um et hoxi de. The sol vent used in the
reaction is selected from 6 sel ected from net hanol, ethanol,

propanol, isopropanol or tetra ofurarb er 8I xane, di net hoxyet hane
or a mxture thereof at a tenperdt e rang 0 C and duration of 10
to 24 hto obtaln a conpound of forcagl a (1b) (H—Ial?l ~R4i COEt R2 R3
(I'b) . where "Hal' represents a hal ogen atom sel ect-igd brom ne or iodine, RZ
is hydrogen and R3 and R4 are as defined above in this’ claimin the

descri pti og2.of cTHEROWPEUnaTof fobrkil (IRas(didimed inic)airg 0 er si on of the conpound of
formula (I1b), to a conpound of formula (lc) RL 1'1 R4 )FCO2Et R R3 n (Yc)
where R represent aryl R R2 represents hydrogen atomand R3 and R4 are
as defined as defined abg |n this claimin the description of conmpound of
formula (1), .in a Suzuki

33. The compound of formula (I) as clattned in claim 1 is

. @y |

CHs HaC
CH3
34. The compound of formula (¥} as claimed in claim 1 is
CH3
35. The compound of formula (I) as claimed in ¢laim 1 is
Fac
“Y\’ —@—0 COzEt
H3C
CH3
36. The compound of formula (I) 3s claimed in claim 1 is
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coupling reaction manner, by using aryl boronic acid with palladi um catal yst
li ke Pd(PPh3)4, PdCl2, Pd(dba)2. The solvent used is selected from

t erahydr of uran, di oxane, acetonitrile, dinmethylether, diethylether,

di met hyl fyah biRshsdgoor @ m xture thereof at reflex tenpehrabiososkd he sol vent
used for a period of 15 to 28 h. Alternatively, the conpound of formula
(lc), is prepared fromconpound of fornula 100 WO 2005/ 040104

PCTI | B20041000208 R o F3 RS, (la') where R, RZ and R3 are as defined
above in this claimin the scription of compound of formula (1), by using
Jounds se ted fromtriethyl phosphono
acetates, trinmethyl phosphono ac PR CRRLEBIEL. (iii) The
reducti on of the compound of formulas(lc) to a %'ound of formula (1d) SOH
(Id) KAz n where R represent ary broup, FZH?eQ%psents hydr ogen at om and
R3 and R4 are as defined above inthis claimin thé description of conpound
of formula (T), . is carried out in the presence of a reducing agent

sel ected f3bm Alprosebiet the peeparationi of peryyodnd difoIBAL - H), al umi ni um hydri de
(ALH3) or lithium alum nium (LAH). The solvent used in the reaction is

sel ected fron1to|ueﬁg\ etrahydrofuran, et her, di oxane, di nmethoxyethane or a
m xture thereof at S

B erB ure range of - to -25 C, for a duration of
0.5 hto 2 h. The t - gurat zon the reacki on can be decreased
in the presence of A apl i rﬁ*%

‘ f~xcomfund of fornmula (1d) with a
conpound of fornula B5 RS

t
o0
e)

wherein R1 and R? may be same or different and independently represent hydrogen,
kalogen, nitro, cyano, amino, hydroxy or optionally substituted group selected from atkyl,
cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, alkylcarbonyl, alkoxycarbonyl, arylcarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, heteroarylcarbonyl, aryloxy, aralkoxy,
alkylcarbonyloxy, alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino,
heteroarylcarbonylamino, heteroaryl, heteroaralkyl, heterocyclyl, heteroaralkoxy,
heteroaryloxy, fluorenylmethoxycarbony! (Fmoc), fluorenylmethoxycarbonylamino (N-
Fmoc), -OSO;R®, -OCONR®R’, NR!COOR’, -NR!COR®’, -NRPR’, -NRPSO,R’,
NR]CONR™RY, -NRCSNR'R?, -SO:R?, -SOR®, -SR?, -SO.NR*R’, -SO,0R?, -CONR®R’,
-COOR? or -COR?, wherein R®, R? and R'® may be same or different and independently
represent hydrogen, optionally substituted group selected from alkyl, aryl, aralkyl, aryloxy
or heteroaryl; or R' and R? together represent a monocyclic or polycyclic aromatic or non
aromatic ring or an aromatic ring fused to a non aromatic ring, which may optionally
contain 1 to 3 heteroatoms selected from N, S, or O and may be unsubstituted or have up to
1 to 4 substituents which may be identical or different.

R® and R* may be same or different and independently represent hydrogen, halogen,
optionally substituted group selected from alkyl, cycloalkyl, alkanoyl, aryl, aroyl, aralkyl or
aralkanoyl group. ‘n’ and ‘p’ independently represents 0-6.

X represents O, S, NR where R represents hydrogen or optionally substituted
groupssclected from alkyl, cycloaliyl, cycloalkylalkyl, aryl, aralkyl, alkanoyl, or aroyl.

Ar represents optionally substituted single or fused aromatic, heteroaromatic or heterocyclic
group. - ‘

Z represents O, S, NR where R is as defined above.
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Z 7 HXAr.~,r Rfi YR (le) s Rwhere p represents 1, Y represents 0 or S, RS
and R6 are as defined above in this claimin the description of conpound of
formula (1), R7 is as defined above in this claimin the description of

conmpoundyw®f 20b9840142 (1) except hydrogen, to obtain corpomsmopdoofosr mula (1),
where p.represents 1, Y represents 0 or S, R7 is as defined above in this

1 ¥ repr
ind al | ot heR SGhEoRRY b Bk o SRR Sisebehly Bt RYien, WHeRoccr i pti on

of conpounidlogén foo roptibrally IsWstitwyedugiony sam froml aﬁal,o cyCREHcBB] allxysealytent used

I n the reagt l.ect dr of up,an nzepe or a
m xture therﬂé’éirlh t?roﬁhe?emcgdff Irﬂek%ngzkyggoﬂﬁ F doge?lgef h&ﬁ&ﬁ of 40 to
80 h. (v)ortﬁynhmﬂepemc;;clmfrmgmwhmhmtaMambneguaMO héterb(atomslselea(té@ﬁmhér 8 R7

represents drogen atom Y represents 0 or S, p represents | and all other
symbol s ar®'4s defined above in this 101 WD 2005/ 040104 PCT/ M2004/ 000208

claimin tﬁ&epimﬁm(pturm‘bmmmﬂmﬂeahtsfméxa dpkipnally Ssubfiingtbd) @ebupr om a

i o ol ai ritered hEaliut r Rt sfeecyb gt R0 b HaRATH o5 SRR -yt ogon, v

r epr esent SR"QmOR“Sogeﬂlcfﬁw z&ﬁﬁﬁﬁﬁaﬁoﬂmﬁer&béreciﬁybl&f ringS Whibp gy edrtaimsnettef | ned
above in thlzl cl ai m| (g%o ?) gngtlon of compound of formula (1), in the
presence dfre etﬁrﬁsae‘”%segf % PoP58di um hydroxi de, pot assi um hydr oxi de,

l'i thium Wd-l’ﬁ*)pted@ﬁsﬂﬁhﬁ&ﬁldhﬁih@ar bonat e or sodi um carbonate. The sol vent

used is s cted fr pelecied fr ol.. ethano ropanol ,

isopropang\k'gfﬁﬁ'aﬁf’ﬁe&flﬂge ‘?éﬂéyF e?‘re S“‘?sgﬁege B%S&F’aws 2 , ether or

a mxture fdereptplkyl Hatizper inidioxe, hAKPe-Cahalld), hiGoSBmine, cya@b, oy, adri on of 2

to 24 h. %@2‘ t he conpound of general formula (1) where Z represents 0 or S,
n

p represe Y and R7 represents hydrogen or alkyl group are converted to

conpound Oy, mNst%a F&Qr)epre%%d%ﬁ‘ 5RINEESE Hibsicl¥EY, te R¥stheak b Gi1dtlehh an am ne

of theforrmla where 'R7 and R E are
from halogen, hydroxy, nitro, amino, oxo, thioxo, optionally substituted groups selected

from alkyl, cycloalkyl, alkoxy, aryl, aralkyl, alkylsulfonyl, Aalkylsxﬂinyl, alkylsulfanyl,
alkylsulfonyloxy, alkylsulfinyloxy or alkylsulfanyloxy, the substituents are selected from

halogen, hydroxyl, nitro, amino, cyano or alkyl ,
When the groups represented by R, R®, R, R” and R!! are substituted, the substituents are
selected from halogen, nitro, amino, hydroxy, alkyl, oxo or aralkyi

When the groups represented by R®, R® and R’ are substituted, the substitutents are selected
from halogen, hydroxy, nitro, a!kyl, cycloalkyl, alkoxy, aryl, aralkyl, aralkoxyalkyl,
heterocyclyl, hetercaryl or amino.

When the cyclic rings formed by R® and R® are substituted, the substituents are selected
from alkyl, halogen, hydroxy, haloalkyl, nitro, amino, cyano, oxo, or thioxo.

The groups defined for R, R', R%, R’, R*, B, ®°, R, R, RY, R and R'" may be
unsubstiuted, or have 1 to 4 substituents, which may be identical or different,

which comprises the following processes:

Process (a):

@ Reacting the compound of formuia (Ia)
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as defined above in this claimin the description of conpound of formnula
(I), to yield a conpound of forrmula (1) where Y represents NR' and all

ot her synbols are as defined above in this claimin the description of
conmpoundw@f 20bds618ka (1). Alternatively, the conpoundrofiBwe4sdz08(1) where
YR7 represents OH are converted to acid halide, preferably where YR7 = O,
by reacting with reagents sel ectegyfyromoxalyl chloride or thionyl chloride,
foll owed by treatnent with an am ne the formula NHR7R1l' where R7 and R
are as defined above in this clai nﬂi t e description of conpound of
fornula (1). Alternatively, mxed anhydiides are obtained from conmpound of
formula (1) where YR7 represents OH an& all other synbols are as defined
above in this claimin the descript{lah of conmpound of formula (1), by

treating w,th.acid halid el ected fr acetvyl. chl qpi. acet Pprom de,

bt val oyt o ik el el ies B S bR b iofle 1 Ul Bires B R DR O 1 e
out in thes d¢fived ebvee iothisRjaim di the dedetiptivhiof kamponad of forknuls rippyWitedghy | am ne.
Coupling reagent selected. from | DVAP .  DCC/ HOBt , EDCI / ., Dl G/ HOBt ,

et hyl chl orSPST ARFRen mpungh By, g %8‘?%&?%“%&?’{“35’8“{7% °Ed ‘{:"%B%Fé‘tyi the acid.
The sol venthosph® abaates tringitiedbhosphono falatege PRIPECH) YOO & the prdséree ofHICl 3 or
CH2Cl 2; hydrocar | i ke,.benzene, toluene, .xylepe., or a mxjuye.thereof at a
t enper at u%’éser %?%@gggfom ﬁ?ﬂl‘%q'lg"%’ pﬁ?“&b?"(ﬁ“ﬁ%lbﬁﬁé‘d&r PRRSRy {‘%f{ﬁ?ﬁ‘&"rl de or

act i vat ed sadiufl nfioRide @€ sdtlunt @thpkide) Ohe aelgain bseddia by tebaibndb el tddhiusm pr epar ed
may furthe t.r d wth an am ne of the formul a NHR7 where R7 and R’
DY as ool gl B e el driasio oSl O b S of

fornul a (ldioxade) diiethoflyethan€ 6P eitae Aherdod atThl hetnpetajursVbRg e ofY0 ke PO eSaRds NR' 1
~and all other. s%gtﬁol are_as defi ne%(os?bove in this claimin the description

of conpourfyrepe? b tpjopiaings qopmpaund of formiyly 20051040104 The reaction of
conpound of fornmula (Ha) Rl z (l-ﬂal)\\Rii }4( Ar Z :
R

EMCO
,Et
R

)
where ‘Hal” represents a halogen atom selected bromine or iodine, R is hydrogen and R®

and R* are as defined above in this claim in the description of compound of formula (1),
(i)  conversion of the compound of formula (Ib), to a compound of formula (Ic)
R'
E\ R R4
/ LN ) CO4EL
R? 3 n
R
(Xo)
where R' represent aryl group, R? represents hydrogen atom and R’ and R* are as defined as
defined above in this c¢laim in the description of compound of formula (I), in a Suzuki
coupling reaction manner, by using aryl boronic acid with palladium catalyst like
Pd(PPh;)s, PACly, Pd(dba),. The solvent used is selected from terahydrofuran, dioxane,
acetonitrile, dimethylether, diethylether, dimethylformamide or a mixture thereof at reflux
temperature of the solvent used for a period of 15 to 28 h.

Alternatively, the compound of formula (Ic), is prepared from compound of formula

(12")
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PCTI 1 B20041000208 where all synbols are as defined above in this claimin
the description of conmpound of fornula (1), with a conpound of formula
(I''b) LIN, .. COYR7 (lIb) Rs where L' is a |leaving group selected from
hydr oxy, wBah@@gsiedt om p-tol uenesul fonate, met hanesubdUTRZDGE/000208
trifluoronethanesul fonate, and all other synbols are defined above in this
claimin the description of conpoupd of formula (1), is carried out in the
presence of a solvent selected fr JHF, DMF, DMVBO, DME, toluene, benzene,
xylene or a mxture thereof in th@p esgnce of a base selected from K2C03,
Na2CO3, NaNH2, n-BuLi, NaH, KH, tgietfiglarnine, collidine, lutidine or a
m xture thereof opti.onally in an inert Rat nosphere of nitrogen, helium or
argon at a tenperature range of O te@420 C, for a duration of | to 72 h.
Process (c): The reaction of conpound of fornmula (llc) R1 RR\'~ . R4 3
n R (ti cyherwtR; B d1id RPape esdefinat abobebvhin glaim dufhe descaptionchffcompodaf oxy,
hal ogen at.om . p: t,0] uenesul fonat t hanesul f onate o .
trifluoroffhen 8L P Bk g%ﬂ’s%tﬁbagﬂﬁ?wg&ﬁearce%%ﬁmpgmﬁl?esefcgtgd Jeort Y bove in
thi s cl ai rphosphénoacases tringthiytphogphormcgtate odPloP’-CHy«00LBt. (1), with conpound of
forml a (% Xi'}'lot‘arreduction of the compound of formula (Ic) to a compound of formula (Id}

R! ' :
NG Rs
LG on 0@
R? 3,

Rz

where R' represent aryl group, R? represents hydrogen atom and R® and R* are as defined
above in this claim in the description of compound of formula (I),.is carried out in the
presence of a reducing agent selected from .diisobutyl alumx:nium hydride (DIBAL-H]},
aluminium hydride (AlH3) or lithium aluminium (LAH). The solvent used in the reaction is
selected from toluene, tetrahydrofuran, ether, dioxane, dimethoxyethane or a mixture
thereof at a femperature range of -90 to -25 °C, for a duration of 0.5 h to 2 h. The
temperature and duration of the reaction can be decreased in the presence of AlH;.

(iv)  coupling of a compound of formula (Id) with a compound of formula (Te)
0

y4
o e ,252!%: YR7' 1)
where p represents 1, Y represents O or S, R’ and R® are as defined above in this claim in
the description of compound of formula (I), R’ is as defined above in this claim in the
description of compound of formula (T) except hydrogen, to obtain compound of formula
(1), where p represents 1, Y represents O or S, R’ is as defined above in this claim in the
description of compound of formula (I) except hydrogen atom and all other symbols are as
defined above in this claim in the description of compound of formula (I), by using PPhs,
DIAD or DEAD. The solvent used in the reaction is selected from tetrahydrofuran, toluene,
benzene or a mixture thereof at a temperature range of 20 to 40 °C, for duration of 40 to 80
h.

(v)  hydrolysis of the compound of general formula (I) where R’ represents hydrogen
atom, Y represents O or S, p represents 1 and all other symbols are as defined above in this
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PO YR Rs (Ild) where all synbols are as defined above in this claimin the
description of conpound of formula (1), is carried out in the presence of a
sol vent selected from THF, DM, DMSO, DME or a m xture thereof optionally
I n an i neva20as/mosiher e of nitrogen, argon or helium i rctAB0Wdd@&35/ 040104
PCT11 B2004/ 000208 t he presence of a base selected from K2C03, Na2CO3 or NaH,

KH, triethyl. ammne Q. NXture reof . a t erature range.of. 0 to 120
C and duration o _dLe%{:%p%?ﬁ oﬁ.co%lPo ?g)gefgrémzad;n.’qsl’ﬁgtgg%%\%é’?ns?Sﬁm ngoort;pound of
formul a (|fbejulaI) Weerg RXrepreseants-aliZroupCiefinad shovevinethis chirh irstheridedesiptimenfas def i ned

above in this cl.almi e d Ll Dt Q nd of fornu , to a
conpound ocf)mP%l%rc%% Fg&r%@f?ﬁ%cgﬁt}%’%&f ggﬁ%ré%%? ?3 085’ REESF %F#eaﬁl é@%‘}bol s are
as def i nedymbalyare anddfinedatobainrthis claithia tickedesariptidn aficompound g fommala @), ihor nul a
(1), is cgrried ou i ther | he ptesence af a . base or. an acid. Selection
of base o?ff'eaﬁmﬁe P °F gebr?f)et se(!‘T‘Gf:':t'ai %Dé’f‘ .sgélﬁfﬁ;e/hy 28E%n ?t‘?'Fﬁ’iufnyg e Sty e

hydrol ysi shy@doxide,t potasgurh @adonae brisclium teebanate] Theeshlveretrll is Balettaaxirele sel ect ed
from NaCH or . KOH, i n_a 0 ol yvent or .any acjd norpal used for

o ol s dueghoisiaisbo FopaiERe? ol Ebbut i SHenREL bl lstpseres | n an
excess Of tetihp@bRtan) diknERiHRANOL mixGird) GRALS at AraRFRAhre rifgeRF SP &G °Qr a

m xture thereof at_a ter}rlperature range 0 Cto 150 C and duration of 0.25 to

48 h. Prodeduratigy of21024 b

(vi) the compound of general formula (I) where Z represents O or S, p represents 1 and
R’ represents hydrogen or alkyl group are converted to compound of formula (I), where Y
represents NR'! by reacting with an amine of the formula NHR'R'!, where R’ and R'' are
as defined above in this claim in the description of compound of formula (I), to yield a
compound of formula (I) where Y represents NR'' and all other symbols are as defined
above in this claim in the description of compound of formula (I). Alternatively, the
compound of formula () where YR represents OH are converted to acid halide, preferably
where YR = (l, by reacting with reagents selected from oxaly! chloride or thionyl chloride,
followed by treatment with an amine of the formula NHR'R!' where R” and R'! are as
defined above in this claim in the description of compound of formula (I). Alternatively,
mixed anhydrides are obtained from compound of formula () where YR’ represents OH
and all other symbols are as defined above in this claim in the description of compound of
formula (I), by treating with acid halide selected from acetyl chloride, acetyl bromide,
pivaloyl chloride or dichlorobenzoyl chloride. The reaction can be carried out in the
presence of pyridine, triethylamine or diisopropyt ethylamine. Coupling reagent selected
from DCC/DMAP .DCC/HOBi, EDCIHOBT, DIC/HOBt, -ethylchloroformate,
isobutylchloroformate can be used to activate the acid. The solvent used is selected from
halogenated hydrocarbon like CHCI3 or CH;Cly; hydrocarbon like benzene, toluene, xylene
or a mixture thereof at a temperature range of —40 to 40 °C. The acid halide or mixed
anhydride or activated acid obtained by coupling reagents described above thus prepared
may further be treated with an amine of the formula NHR'R" where R” and R"' are as
defined above in this claim in the description of compound of formula (), to yield a
compound of formula (I) where Y represents NR'' and all other symbols are as defined

above in this claim in the description of compound of formula ().

Process (b):
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(i) The compound of formula (Lila) HO Ar CHOP (Illa) where "p' and "Ar'
are as defined above in this claimin the description of conpound of

formula (1), is converted to a conpound of fornmula (111b) HO TBDMSO~-

Ar' -RP' (Wbl2t)s/04da94 reacting with TBDMVS- Hal , ( CH3) 3Si - Hadtmzoddasszesial wher e

" Hal ' represents haI ogen atomin the presence of a base used selected from
triethyla n sal vent sel ected from di chl or onet hane,
tetrahydro uerfg?lmo“ C%mgf)%nrlér%r)]geo T ?‘%@I et her, diethylether, dioxane, benzene,
toluene or a m xture thereof atR‘a tenperature range of 0 C to room
tenperature and duration of gtf-o 0 hg# (ii) The conpound of formula (Il1Db)
is converted to a conpound ofR g, 4 WO 2005/ 040104

PCTI 1 B2004/ 000208 TBDMSO - Ar tc ,py bng NaBH4 in the presence of an
al cohol sel ected from net hanol et thoI (R4 panol, isopropanol or a m xture
t hereof as a sol vent at roomterrperature for a duration of 1 to 4 h. (i)
The conpounterofll spmbnis are (asipfined ab@vwerthle@lam irg the clegraiption of compomad of (Bi d)

TBDVSO Ar Eat h (Ié'v!rxfhcgc o8 RHfS of C(Hal)4, where "Hal' represents
hal ogen atom i n "t’"he presence o and a solvent selected from

di chl or onet hane, tetrahydrofur anL Cl‘tb@fp:@f orm di nmet hyl et her, diethylether,
di oxane, benzene, toluene or a ure t h¢iilgdof at roomterrperature for a

duration of 0.5 to 2 h. (iv) The coRpound of formula (Bld) is reacted with
the ConpouQHeIQ le fiQ QWUAV‘}lng( %ﬂp selected from hydroxy, halogen atom, p-toluenesulfonate,

methanesulfonate or triﬂuoromethenesulfonate, and all other symbols are defined above in
this claim in the description of compound of formula (I}, is carried out in the presence of a
solvent selected from THF, DMF, DMSQ, DME, toluene, benzene, xylene or a mixture
thereof in the presence of a base selected from K,CO,, Na,CO, NaNH;, n-BuLi, NaH, KH,
triethylamine, collidine, lutidine or a mixture thereof optionally in an inert atmosphere of
nitrogen, helium or argon at a temperaéure range of ¢ to 120 °C, for a duration of 1 to 72 h.
Process (c):

The reaction of compound of formula (Ilc)

R1

LAy L]
. n

R&
(lic)

where L' represents a leaving group selected from hydroxy, halogen atom, p-
toluenesulfonate, methanesulfonate or trifluoromethanesulfonate, and all other symbols are
as defined above in this claim in the description of compound of formula (I), with

compound of formula (Id)

where all symbols are as defined above in this claim in the description of compound of
formula (I}, is carried out in the presence of a solvent selected from THF, DMF, DMSO,

DME or a mixture thereof optionally in an inert atmosphere of nitrogen, argon or helium in

103



O HZ YR7 R5 Rs (tile) where all the synbols are as defined above in this
claimin the description of conpound of fornula (I), to obtain a conpound
of formula (Bif) 0" Ar TBDMSO 'p ~><" R RS (lilf) where all the synbols

are as dgfgaeshsataeve in this claimin the descripti onpotisnmeund of
formula (1). The reaction is carri ed out in the presence of a base selected

from NaH, H SOdI am d oxl n the presence
of a selec A e %86 Se%ﬁﬁéﬁg né’ ﬁ]%’et%eoﬁgﬁ%[r% fIg'r%mf'?‘lgréof at a
t enper at urgichedW&edtfat PRmbSaff: rngef()f)ﬂ t02120 PE€ ehPduron®f | @ Aon.h. (V) The

deprotection of compound of formula (lI11f) to obtain a conpound of formula

(I11g) 0 YR7 (111g) where all the sytbol s are as defined above in this
claimin t ription of conpound of fornula (1), is carried out by
usi ng tetrabutyl amoni unfl uori de gaTBAF) in the presence of a solvent

sel ect ed fThespiyarson of uepound efiferyatla MELh| or onet hane, chl orof orm et hanol ,
et hanol or a mxture thereofgat a tenperature range of 20 to 40 C and

duration of 1 to 6 h. 105 140104 PCT/ 1 B2004/ 000208 The conpound of
formula (M)) is reacted wit %gﬂ,{}doj fénrrula(lllh) RI

(lle}
where all symbols are as defined above in this claim in the description of compound of
formula (I), to a compound of formula (), where YR represents OH and all other symbols
are as defined above in this claim in the description of compound of formula (1), is carried
out either in the presence of a base or an acid. Selection of base or an acid is not critical.
Any base normally used for the hydrolysis of nitrile to an acid can be employed, metal
hydroxide selected from NaOH or KOH in an aqueous solvent or any acid normally used
for hydrolysis of nitrile to ester can be employed selected from dry HCI in an excess of
alcohol like methanol, ethanol, propanol, isopropancl or a mixture thereof at a temperature
range 0 °C to 150 °C and duration of 0.25 to 48 h.
Process (g):

(i) The compound of formula (IIXa)
Ay L CHO
Ho ™

IEY
where “p’ and *Ar’ are as defined above in this claim in the description of compound of
formula (I}, is converted to a compound of formula (IIIb)

TBOMSO™ A"H'pc HO

(b)
by reacting with TBDMS-Hal, (CH;):Si-Hal or PhyC-Hal where ‘Hal’ represents halogen
atomn in the presence of a base used selected from triethylamine, Na,CO; or K3CO; and a
solvent selected from dichloromethane, tetrahydrofuran, chloroform, dimethylether,
diethylether, dioxane, benzene, toluene or a mixture thereof at a temperature range of 0 -°C
to room temperature and duration of 8 to 20 h.

(i)  The compound of formula (IIIb) is converted to a compound of formula (Ilc)
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Rxt 1. .1 .9 AM Rs - -n (Ill") where all the synbols are as defined above
in this claimin the description of conpound of forrmula (1), to obtain a
compound of formula (1), where Y represents 0 or S, R7 represents all

groups as wieiobse@iabove in this claimin the descripti @erabo6Hsgeaysnd of
formula (1) except hydrogen. The reactlon I's carried out by using PPh3,

di i sopropyl. azadi car boxyl ate (DI AD), | et hyl azadi carboxyl ate (DEAD) in
t he presence of a solvent sel emmc‘sd/r t('ﬂ drofuran t ol uene, benzene
or a mxture thereof at a tenperature raﬁge of 20 to 40 C and duration of
40 to 80 h.by(using WNaBHig irc theposerde of argelmohkela‘cmd fwmaméthinohtedreolRFropapt,esent s

hydr ogen at.o n sen synbol s
are as def |1sn°n}(§’ parbtl){)/reaolkﬁ?ﬁ‘sm&asa s‘ﬁyerpatrrﬁ m g ges cr%ﬁlf)#ogg 0(% o?f{l)g%ig

formul a (1)Gii)i sThexdomipoed of fqnmutacﬁﬁtabumdn\@ﬁedmmmhpo@d))ffovma Iy is as
defined above in this claimin the desgriptjon of conpound of formula (1)
except hydrogen, Y represents OBOMSS, \ér) presents |I' and all other synbols

are as defined above in this claimin the @ddrri ption of conmpound of
formula (1), by dr ol pnventiaqnal nethods, The reac on S
carried out™ Fbr‘?p['?% é@%@b *‘“g% s PR o} PG MARRPLESERFR, %

pot assi um hiydla axivere selbitbdirotidivpiibecacitith@e, terabadciutan) GasbRRa] aﬁm@thyl%ﬁhét um

carbonate i sence of a splvent al.coho e met hanol, et anol
propanol , dg“‘gﬁ? g‘ﬁ’gn‘g?’xmﬁr C&hE xtf’ﬁ?‘be Phd PR tilﬁ?‘g’ka trpoap tepReEgE JP
di oxane, etdiRfiordsf 065 t612H. ure t hereof at a terrperature range of 30 to 80 C

and durati on, of to 24 h. _38. oces the tion resol ution
of conpound™df N1 gmldf)fformﬁa%%ﬁ lséea‘:%ﬁ ﬂ'fccf’ BO‘Z’ 05% “lﬁfﬂh

HZ%L R’ (lite)

. where all the symbols are as defined above in this claim in the description of compound of

formula (I), to obtain a compound of formula (IIIf)

TBOMSO” A'\ff)z\,(lm?
RS 'RE
{11tf)
- where all the symbols are as defined above in this ¢laim in the description of compound of

formula (I). The reaction is carried out in the presence of a base selected from NaH, KH,
sodium amide or potassium tertiary butoxide in the presence of a selected from DMSO,

. THF, toluene, benzene or a mixture thereof at a temperature range of 50 to 90 °C, for a
period of 8 to 15 h.

(v)  The deprotection of cdmpound of formula (IIf) to obtain a compound of formula
(ig)
Al Z
(Ig)
where all the symbols are as defined above in this clzim in the description of compound of
formula (T), is carried out by using tetrabutylammoniumfluoride (TBAF) in the presence of
a solvent selected from water, THF, dioxane, dichloromethane, chloroform, methanol,

ethanol or a mixture thereof at a temperature range of 20 to 40 °C and duration of 1 to 6 h.
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wherein REyand RZ may be sane or different and i ndependently represent

hydr ogen, hal ogen, nitro, cyano, am no, hydroxy or optionally substituted
group selected from al kyl, cycloal kyl, al koxy, cycl oal koxy, aryl, aralkyl,
al kyl car payobsesetdgoxycar bonyl , aryl carbonyl, aryl oxyegerhswyd/ 000208
aralkoxycarbonyl heteroarylcarbonyl aryl oxy, aral koxy, alkyl carbonyl oxy,

al koxycarb al kox

het er oar yl &ar b F X°ﬁx‘¥%’?§)®?§3¥s mﬁcé?rho"}“gaatﬁ’ TWO mﬁeéo ﬁi@@r@l

het er oar al koxy, 106 WO 2005/ 04014 PCTI | B20041000208 het er oar yl oxy,

fl uor enyl nmet hoxycar bonyl (Fnoc) or emyl met hoxycar bonyl am no (N Fnoc),

- OS2Re, - OCONRBR9, NRBCOOR9, RN .~ NRSR9, -NR SC2R9, NRSCONROR',

- NRECSNRBR9, - SC2R$, -SORB, -SRB, ~=SEN SQZORs, - CONR8R9, - COORS or
-COR9, wherein R, R9 and Rl may be sdife or HMfer ent and i ndependently

represent Qﬂ‘?é Slﬂﬁlgs;{rﬁ’:ﬁgé %??aéﬂﬁré*@ﬁ*%‘%ﬁg‘ ), thifle &%@%ﬁgf&r Myl aryl,

ar al kyl , ary t oget represe nt a
m)nocycl i cfommlp@), Wﬁme cemmmtl pf:fomflulnﬂi)a whereoYraaprasents Qcpr §r Rorspresaatsat i ¢ ri ng

fused to a,p Yine,

het er oat ons %G?I?scte ﬁgmstmgor &tsér&ﬂ%h h%gu (?b?f%mgr (ﬁave up to
| to 4 subswept mownmﬂﬁhq:wa@\w lst)@rm@etmt bE &Blng BPhaddﬁSfOQmBYit azadi@ulmglaR4 may be
same or iﬁ%ﬁ gggm e mOPt ionally
substi t ut e{i]i-jf grg a%!ﬁ%&?, k]%EAﬁP%:y%F%%s%%? O?g% gﬁ%%ibfg&g&;lyf’ aroyl ,

ar al kyl ortetrat);uy&ioff'wﬁm(;)golluegﬂr benzene ar'a naxtdre’ tbéreufadetpmpde@ntelryngeem(bmewﬁéi 0- 6 X

r epr esent S%u?’darapon% egqah R represents hydrogen or optionally substituted

groupssel e cycl oal kyl , cycloalkylalkyl aryl, aral kyl,

al kanoyl , @ii) ar‘l&xylcomﬁmundeq:frmaal ﬁ)rmplal @nathery Rluteptesdntst hyﬂrsgen@tmn,ov f used
aromatic, het ar 0 (ﬁ%ﬁl | u esent. 0. S, NR where
Ris as de‘%1 (g\r}g% r%ge%t&g%%da N sf/mtbc’% sa%’edcg?&g&f) ee‘rn en C%ir%l

i ndependenthé ylescapm@scé’momlpyldldog'efnmnﬂwﬂb,aprtamhdilﬁmgyewrmoumbbf ﬁrmhlay(l)

substi t ut eg ‘%%ﬁu& a%%eﬁr?eheagoJe 18%19L1§%A r&(ﬁ?ﬁ%s?g’%tﬁ o?fﬁgrhg&(éxﬁgﬁ{ oget ar al kyi

het er oaryl , erocyc heteroara er
forma 5 @qcepshntkﬂm;‘édewqm@qusngsepmmteh andigll othert symbolo pee asrdefingl hetero

atoms sel egbto%jiﬂc {hﬂ;nalﬁm 1§ the description of compound of formula (I), by hydrolysis using
conventional methods, The reaction is carried out in the presence of a base selected from
sodium hydroxide, potassium hydroxide, lithium hydroxide, potassium carbonate or sodium
carbonate in the presence of a solvent alcohol like methanol, ethanol, propano], isopropanol
or a mixture thereof, water, tetrahydrofuran, dioxane, ether or a mixture thereof at a
temperature range of 30 to 80 °C and duration of 2 to 24 h.

38. A process for the preparation of resolution of compound of formula (I),
1

[\\

/ X—Af\H, %LYRT )]

RS RB

E— . E - .- —p -

wherein RE and R2 may be same OT dlffetent and mdependently represent hydrogen,
halogen, nitro, cyano, amino, hydroxy or optionally substituted group selected from alkyl,
cycloalkyl, alkoxy, cycloalkoxy, ary}, aralkyl, alkylcarbonyl, alkoxycarbonyl, arylcarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, heteroarylcarbonyl, aryloxy, aralkoxy,
alkylcarbonyloxy, alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino,

heteroarylcarbonylamino, heteroaryl, heteroaralkyl, heterocyclyl, heteroaralkoxy,
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or N. Y represents O or NR' where R' represents hydrogen, optionally
substituted group selected fromalkyl, aryl, aral kyl, al kanoyl, aroyl,
-aral kanoyl, heteroeyclyl or heteroaryl. R and Rt' together may also forma
5 or 6 rrwmmnsdsowcl | o r| ng, which may contain one or PCTHB20NE06208 at os

sel ected from O, _-'" represents a bond or no bond. When the fused

from(cr O %%5}% qﬁgv«'ﬁ% &ﬂ'%%f%" td‘"hgﬁqo< %‘%‘?@“?&H%Wﬂ?&a% B o
cyano, oxofme), {Qﬁ(hRo -0 Rt @%‘R) POR e prRICAREd DR, - alN& "SRR,
substi t ut eﬁlﬂiﬁl KRS h)s hona F’%@R*e's%“egaﬂfé@ﬁﬁﬂ"ﬁ*o Q)Ramqgr NS nitro,

am no, oxo ?/ bstitut’ed groups sélect om al kyl ,
cycl oal kyl -CQQRZ(DryCO yWherea:rE WR/1and R'kyby b Sammeyor, diferkyt fmd|ﬂlld¢y¢n,dently

al kol cul £ ety i palaty AAdhs o SR MM PSR IBIEY o1

hal ogen, hetcheroatyl; ani R‘rem;i I%Ingaﬂmar mgtasmt pmomdckglic. or‘yﬂh]gcychherogmbup:smnepr esent ed
by' R, R3, R4, R7. and Eﬁare SUbsgﬂs&dj} t he S| bshtug\y\ﬁs are sel.ected from

hal ogen, n?r?rP%uc nnr% 913 9{‘3 °, a@)%% e, ?aﬂ"ﬁy}” éﬁaytﬂ’él gﬁ’l ups
repr esent edmta;n Rb,3 Ha&mnﬂxsla?lemchﬁmmblssmrmﬂdmatyh:e ussubstituttdibrtavsumtoe sel ect ed
fromhalog Q tro |, | oal kyl, al koxy, aryl, aralkyl,
ar al koxyal gﬁ%ﬁ eroglféln?yb‘e?# k%?loo ﬁer af am no. Wen the cycl ic rings
formed by axaha Iﬁ&yabeesmb&t d:fﬂaﬁemandt hndepeuctmﬂy repeeset Wydeogee | mbdgenl from
al kyl, hal gge haI Y/ 2ho . thioxo. The
gr oups def?p%glaﬂl? séf,u{%gmuﬁts %éd"#é]kg Io‘%igl ﬁﬁm argl, aroyﬁﬁrgﬁcgg? | uted, or
have | to a&alkanbgltgrtbupe‘mt and nhndﬂpenﬂamlytlepremmﬁcal or dl fferent, to obtain
substanti allil }Qp%gen% ctpngowswﬁ)ere le r%tl'egenésl Ih;'drggecrix I1'I (I);}ﬁogélgr Rubstituted

groupsselected from alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, alkanoyl, or aroyl.

Ar represents optionally substituted single or fused aromatic, heteroaromatic or heterocyclic

group. )

Z represents O, S, NR where R is as defined above.

R®, R® and R” may be same or different and independently represent hydrogen, hydroxf(,
halogen or optionally substituted group selected from alkyl, cycloalkyl, alkoxy, aryl,
aralkyl, heteroaryl, heterocyclyl or heteroaralkyl groups. R’ and R® together may form 2 §
or 6 membered cyclic rings, which may contain one or two hetero atoms selected frbm 0,8
or N.

Y represents O or NR!! where R"' represents hydrogen, optionally substituted group
selected from alkyl, aryl, aralkyl, alkanoyl, aroyl, aralkanoyl, heterocyclyl or heteroaryl.

R’ and R!! together may also form a 5 or 6 membered cyclic ring, which may contain one or
two hetero atoms selected from O, S or N.

‘—.-” represents a bond or no bond.

When the fused rings formed by R' and R? are substituted, the substituents are selected
from (Ci-Cio)alkyl, halogen, hydroxy, halo(Ci-Cip)alkyl, nitro, amino, cyano, oxo, or
thioxo. '

When the groups represented by R' and R? are subétituted, the substituents are selected
from halogen, hydroxy, nitro, amino, oxo, thioxo, optionally substituted groups selected
from alkyl, cycloalkyl, alkoxy, aryl, aralkyl, alkylsulfonyl, alkylsulinyl, aliylsulfanyl,
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YR7 R3 RS 'i4 where all synbols are as defined above, by using chiral base
sel ected from S(+)-a nethyl benzyl am ne, R(-)-a-nethyl benzyl am ne,
S(+)-lysine; R(-)-lysine, S(+)-Nnethyl-D glucaniine,

R(-) - N madnobsdoflaucam ne, R(-)-- phenyl glycinol, S(#crpBmoybéoogisyci nol ,
S(+)-brucine, R(-)-brucine, cinchona al kaI oi ds and their derivatives 39.

The proces s. clainmed in I m 38 e ral. base is . selected from
S(+) - phen‘glfygﬁ'}gwgcf ¥ Iﬁ"ﬂﬁrﬁ' SRt i) “y y’ ¢ b‘f?é#’%f&%&fﬁs lggte %%‘ﬁﬁ’om tion,
whi ch conplialegers hedrexylistet) minb, dyﬁﬂid’ﬂrlaﬂcy(.l ) Rt R2 X-Ar YR? Rs Rs as defined in
claim1l a a pharmaceuti cal.ly._aceent abl e - carri e .exci pi ent or
sol vat e. 2%@“ 40 (6/5TRY “dvmky; d%{jﬁ %B%'Og/ U}S’O‘g A st eéi H'ﬁé?l?‘?ﬂl’:‘@ﬂtf P
conposi st i gRcted ﬁ&h&hlﬂge%@mtrﬂ/ﬂﬂﬁﬁi Rydrbi, ﬂmmurodam&ynz The phar maceuti cal
conposi st i cl aim 40, 6t h und s, 43, The phar maceut i cal
conposi st i%ﬂ“’cﬁ‘e PPURs trRgsen g%g @qﬁ“bs“@?”éﬁ 1. The
phar maceut fréha| haloer) Afidoli,0 ﬂma]‘ aﬂdyﬁ.l dybléﬂkyly\ffa%ﬁy, Narilh GudIBAP QMﬂijraE}kyl,

heterocyclyl, heteroaryl or amino. '

When the cyclic rings formed by R® and R® are substituted, the substituents are selected

from alkyl, halogen, hydroxy, haloalkyl, nitro, amino, cyane, oxo, or thioxo.

“The groups defined for R, TRT; ‘Rj_: R’ RS, RS,Fw, R‘z, i{_g; R and R m }Tae

unsubstiuted, or have 1 to 4 substituents, which may be identical or different,

to obtain substantially pure compounds of formula (H) and (Jii)

R1
RN A
RS RG
R‘l
[\ = R4 Q
/ N X_Ar\H; z . YR (i)
R R ﬁ'ﬁ

where all symbols are as defined above, -

by using chiral base selected from S(+)-a-methylbenzylamine, R{-)-a-methylbenzylamine,
S{(+)-lysine, R(-)}-lysine, S(+)-N-methyl-D-glucamine, R(-}-N-methy!-D-glucamine, R(-)-
phenyl glycinol, S(+);phenyl glycinol, S(+)~brucine, R(-)-brucine, cinchona alkaloids and
their derivatives _

39.  The process as claimed in claim 38, wherein the chiral base is selected from S(+)-
phenolgycenol, R(-)-phenolgycenol.

40. A pharmaceutical composition, which comprises a compound of formula (T)

as defined in claim 1 and a pharmaceutically acceptable carrier, diluent, excipient or

solvate.

108



0O OH CH3 CH3 45. The pharnmaceutical conposistion of claim40, wherein the
conpound is OH CH3 H3C "I CH3 46 The pharmaceuti cal conposistion of claim
40, wherein the conmpound is CH3 47. The pharnaceutical conposistion of

cl aim 40 d‘%&ﬁ%}omt he conmpound is 109 WD 2005/ 040104 Beths2082600408000208 CH3
48. The %ar maceuti cal conposistion of claim40, wherein the conpound is CH3
49. The pharm ' Qsi st.i.on .claim40. wherein.the conpound is CH3
50. The phﬁlr' mﬁﬁ@‘?%"%@%"é’éﬂ"&%ﬁ“&’ﬁ°o§’a‘c 421 ‘r%eﬂﬂ? thve\:ﬁglrng?‘}?dt'%e conmpound is O
CH3 H3C CH3 51: The pharnacesfical conposistion of claim40, wherein the

conmpound i s F3c Okt
' o—@—ojﬂt:ozst

CH3 HsC
CHg

42.  The pharmaceutical composistion of claim 40, wherein the compound is

H4C
CHy
43.  The pharmaceutical composistion of claim 40, wherein the compound is

3 3G
CH,

44, The pharmacentical composistion of claim 40, wherein the compound is
F .

O

CH; 3C

CHj
45.  The pharmaceutical composistion of ¢laim 40, wherein the compound is

HiC ]
CHa
46  The pharmaceutical composistion of claim 40, wherein the compound is

. °@;:’£'°H

CHj
47.  The pharmaceutical composistion of claim 40, wherein the compound is
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CH3 H3C | CH3 52. The pharnaceutical conposistion of claim40, wherein the
conpound is F-,C CH3 53, The pharmaceutical conposition as clained in claim
40 in the formof a tablet, capsule, powder, syrup, solution or suspension.
110 WO 2005, @4 PCT/ | B2004/ 000208 54. A nethod for PCTABAMAHONND/ Or
preventing 3ysllp|den1a conprising admnistering a conpound of fornula (1)
as defined in claiml op_a_fharnmaceutical conposition according to claim40
to a patient in need ther 55. A nethod for treating and/or preventing

di abet es caused by insuli fixr ‘* ance or aireg glucose tol erance
conprising adm nistering a conp of § ol 1)} as defined in claim1l or
a pharnmaceutical conposition actording to i m@OoHo a patient in need
thereof. 56. Use of a conpound of f£brnula (1) Has deflned inclaiml or a
pharmaceuti cal conposition according to claim40CHor treating and/ or

pr event i ng3dy sThepihammceuticd omphsistiof ofxlapwdp oulreceimfthe kampaiindis( 1 ) as defined in
claim1 or a pharnmaceutical conposition according to claim40 for treating
and/ or .preventing di abefegssaused by insulinresistance or inpaired glucose
tol erance. 58. A nedicine treating and/or preventing di abetes caused
dyslipidem a conprising atm oundOof formula (1) as defined
in claiml or a pharmaceuti cal rding to claim40 to a
patient in need thereof 59. A nedi hne for reaL §Hand/ or preventing

di abet es caused by insulin reS|sta ct or inp % e 3glucose t ol erance
conprisin ni rin conmpo as defined in claiml or
a phar W&Cg%tl c epi'%rfFﬁﬁe | fq8ﬁm% LS %&”‘Pgag’%ﬁ H BRI St i ent n need

t hereof. 111 :

50. The pharmaceutical composmtmn of claim 40 wherein the compound is

H3C
CH,

510 The pharmaceutlcal composistion of claim 40, wherein the compound is

F3c .
Hac

CH3
52.  The pharmacentical composistion of claim 40, wherein the compound is

. Fac‘\'.\/\/
(f
CHj

53.  The pharmaceutical composition as claimed in claim 40 in the form of a tablet,

capsule, powder, syrup, solution or suspension.
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54. A method for treating and/or preventing dyslipidemia comprising administering a
compound of formula (I} as defined in claim 1 or a pharmaceutical composition according
to claim 40 to a patient in need thereof.

55. A method for treating and/or preventing diabetes caused by insulin resistance or
impaired glucose tolerance comprising administering a compound of formula (I) as defined
in claim 1 or a pharmaceutical composition according to claim 40 to a patient in need
thereof.

56. Use of a compound of formmia (I) as defined in claim 1 or a pharmaceutical
composition according to claim 40 for treating and/or preventing dyélipidemia.

57. Use of a compound of formula (I) as ;‘.ipﬁned in claim 1 or a pharmaceutical
composition according to claim 40 for treating and/or preventing diabetes caused by insulin
resistance or impaired glucose tolerance. ‘

58. A medicine for treating and/or preventing diabetes caused dyslipidemia comprising
administering a compound of formula (I) as defined in claim 1 or a pharmaceutical
composition according to claim 40 to a patient in need thersof

59. A medicine for treating and/or preventmg diabetes caused by insulin resistance or
impaired glucose tolerance comprising administering a2 compound of formula (I) as defined
in claim 1 or a pharmaceutical composition according to claim 40 to a patient in need

thereof.
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