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NOVEL COMPOUNDS HAVING HYPOLIPEDEMIC, HYPOCHOLESTEREMIC, ACTIVITIES, PORCESS FOR
THEIR AND PHARMACEUTICAL COMFPOSITIONS CONTAINING THEM

Field of Invention

The present invention relates to. novel hypolipidemic and hypocholesterolemic
compounds, their derivatives, their analogs, their tautomeric forms, their stereoisomers, their
polymorphs, their pharmaceutically acceptable salts, their pharmaceutically acceptable
solvates and pharmaceutically acceptable compositions containing them. '

t * 5
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More particularly, the present invention relates to novel §-aryl-a-substituted propanoic
acids of the general formula (I), their derivatives, their analogs, their tautomeric forms, their

stereoisomers, their polymorphs, their pharmaceutically acceptable salts, their
pharmaceutically acceptable solvates, pharmaceutically acceptable compositions containing

Vthem; their preparation, novel intermediates in their preparation and the use of these

compounds in medicine.

The present invention also relates to a process for the preparation of the above said novel
_compc;unds, their derivatives, their analogs, their tautomeric forms, their stereoisomers, their
polymorphs, their pharmaceutically acceptable salts, their pharmaceutically acceptable
solvates, novel intermediates and pharmacéutical compositions containing them.

The compounds of general formula (I) lower total cholesterol (TC), low-density
lipoproteins (L.DL), triglycerides-and free fatty acids and increase high-density lipoproteins.
The compounds of the general formula (I) are useful in the treatment of metabolic disorders
categorized, as Syndrome X. The characteristic features of Syndrome X include initial insulin
resistance leadjng' to hyperinsulinemia, dyslipidemia and impaired glucose tolerance, which
can further progress to non-insulin dependent diabetes mellitus (Type 2 diabetes),
characterized by hyperglycemia which may lead to diabetic complications.

The compoﬁnds of the general formula (I) are useful in the treatment and/or prophylaxis
of diseases such as obesity, hyperlipidemia, hyperglycemia especially type 2 diabetes,
hypertension, cardiovascular diseases especially atherosclerosis. Also, the compounds of the
general formula (I) are useful in treating renal diseases which may be associated with type 2
diabetes, for example, diabetic nephropathy, glomerulonephritis glomerular sclerosis,
nephrotic syndrome, .hyper'tensive nephrosclerosis and end stage -repal diseases, for the

prevention or retardation of the progression of microalbuminuria to albuminuria. The
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~ compounds of the present invention are useful m the treatment and/or prophylaxis of

psoriasis, polycystic ovarian syndrome, osteoporosis, inflammation and inflammatory bowel
diseases, arteriosclerosis, xanthoma, pancreatic, myotonic . dystrophy, disorders due to
endothelial cell activation and I‘lyperlipidernia. The compounds of the present invention are
useful in the trec::ttmeni of the above mentioned diseases in combination or along with one or
more hypoglycemic, anﬁhypergly}ce{nic, hypolipidemic, .hypolipoprotcmemic agents such as .
statins, glitazones, sulfonyl urea’s, fibric acid derivatives, o-glycosidase inhibitors or
antioxidants and the like. ' |

Bae und of the invenfion

The present invention relates to compounds represented by the general formula (T) havirig
utility as hypocholesterolemic, hypolipidemic, hypolipoproteinemic,® antiobesity and
antihyperglycemic agents; methods for their preparation and methods for their use and

‘pharmaceutical compositions containing them.

- Hyperlipidemia has been recognized as the major risk factor in causing cardiovascular
diseases due to atherosclerosis. Atherosclerosis and other such peripheral vascular diseases
affect the quality of life of a large population in the world. During the treatment, emphasis is
laid on lowering the elevated plasma cholesterol, low-density lipoprotein and plasma
triglycerides as an important step to prevent occurrence of cardiovascular diseases. The
details of etiology in atherosclerosis and coronary artery diseases is discussed by Ross and
Glomset {New Engl. J. Med. 295, 369 - 377 (1976)]. Plasma cholesterol is generally

esterified with various serum lipoproteins and numerous studies suggest an inverse relation

- between serum HDL-cholesterol concentration and cardiovascular disease. Numerous studies

have indicated increased risk for occurrence of coronary artery diseases due to elevated LDL

and VLDL-cholesterol levels [Stampfer et al. N. Engl. J. Med. 325, 373-381(1991)]. In other

-studies protective effects of HDL against progression of atherosclerosis are illustrated. Thus,

HDi.is a crucial factor in treating diseases with increased levels of cholesterol [Miller et. al.
Br. Med J. 282, 1741-1744(1981); Picardo et al., Arterio&clerosis, 6, 434-441 (1986);
Macikinnon et al., J. Biol. Chem. 261, 2548-2552 (1986)]..

- Diabetes affects a large population and this condition is associated with a number of other

complications. Usually, the disease is associated with other disease conditions such as

. obesity, hyperlipidemia, hypertension and angina. Itisa well-reco gnized fact that izﬁproper

treatment can aggravate impaired glucose tolerance and insulin resistance, leading to frank

diabetes. Presently, sulfonamides and biguanides along with insulin are agents of choice in
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treatment of diabetes. The limitations to this therapy include mild to severe hypoglycemia,

- which may lead to coma or in some cases may lead to death, which are mainly due to

* unsatisfactory glycaemic control. Recently, thiazolidinediones class of drugs having insulin-

sensitizing action is being used in combination with other anti-diabetic agents, which

includes troglitazone, rosiglitazone and pioglitazone. These are useful in the treatment of

diabetes, dnd affect lipid metabolism. Patients with insulin resistance and type 2 diabetes

often have raised triglycerides and’ low HDL-cholesterol concentrations and therefore, have

- greater risk of cardiovascular diseases. Thiazolidinediones are reported to have potential to

induce tumor and are to cause hepatic dysfinction, which may lead to liver failure, Presently,
there is need for safe and effective drug," to treat insulin resistance, diabetes and

hyperlipidemia.
Obesity is another major health problem being associated with increased morbidity and

.mortality. It is a metabolic disorder, in which excess of fat is accumulated in the body.

Although, the .eﬁology of obesity is unclear, the general feature includes excess of calorie

intake than that is consumed. Various therapies such as dieting, exercise, appetite

suppression, inhibition of fat absorption etc. have been used to combat obesity. However, the
need for more efficient therapies to treat this abnormality is essential as obesity is closely
related to several diseases such as coromary heart disease, stroke, diabetes, gout,
osteroarthritis, hyperlipidemia and reduced fertility. It also leads to social and psycholo'gical

| problems.

Peroxisome Proliferator Activated Receptor (PPAR) is a mémber of the steroid/ retinoid/
thyroid hormone receptor family. PPARec, PPARy and PPARS have been identified as

) subtypes of PPARSs. PPARy activation has been found to play a central role in initiating and

regulating adipocyte differentiation [Endocrinology 135, 798-800, (1994)] and energy
homeostasis, [Cell,. 83, 803-812, (1995)]. During adipocyte differentiation, several highly-
specialized proteins are induced, which are being involved in lipid storage and metabolism.
waever, exact link from PPARy activation to changes in glucose metabolism and decrease
in insulin resistanée in muscle has not been clear. PPARq is involved in stimulating j3-
oxidation of fatty acids [Trends Endocrine.I Metabolism, 4, 291-296 (1993)] resulting in
plasma circulating free fatty acid reduction [Current. Biol. 5, 618-621, 1995)]. Recently, role
of PPARy activation in thc_ terminal differentiation of adipocyte precursors has been
implicated in the treatment of cancer. [Cell, 79, 1147-1156 (1994); Cell, 79, 377-389 (1996);
Molecula}' Cell, 465-470, (1998); Carcinogenésis, 1949-1953 (1998); Proc. Natl. Acad Sci.,
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94, 237-241 (1997); Cancer Research, 58, '3.344-335.2, (1998)]. Since PPARYy is expressed in

certain cells consistently, PPARy agonists would lead to nontoxic chemotherapy.

Leptin is a proteiﬁ when bound to leptin receptors is involved in sending satiety signal to
the hypothalamus. Leptin resistance would therefore lead to excess food in-take, reduced
energy expenditure, obesity, impaired glucose tolerance and diabetes. It has been reported

thaf insulin sensitizers lower piasma leptin concentration [Proc. Natl. Acad. Sci. 93,5793-
5796, (1996): WO 98/02159)]. ' '

PPAR o agonists have been found useful in the treaﬁizent of obesity (WO 97/36579).
Dual PPAR o and vy agonists have been suggested to be useful for Syndrome X (WO
97/25042). PPAR y agonists and HMG-CoA reductase inhibitors have exhibited synergism
and indicated the usefulness of the combination in the treatment of atherosclerosis and

‘xanthoma (EP 0753 298).

A number of compounds have been reported to be useful in the treatment of
hyperlipidemia, hypercholesterolemia and hyperglycemia [US 5,306,726 US 5,985.,8 84; Us
6,054,453, IMB, PCT publications Nos. WO 91/19702, WO 94/01420, WO 94/13650,
WO 95/03038, WO 95/17394, WO 96/04260, WO 96/04261, WO 96/33998, WO 97/25042,
WO 97/36579, WO 98/28534, WO 99/08501, ‘WO 99/16758, WO 99/19313 W099/20614
WO 00/23417, WO 00/23445, wo 00/23451] o T

A few B—ary[—a—hydroxypropanoxc acids, their derivatives, and their apalogs have been
reported to be useful in the treatment of hyperglycemia and hypercholesterolemxa_ Some of

such compounds described in the prior art are outlined below :
1. U. 8. patent 5,306,726 and WO 91/19702 disclose several 3-aryl-2-hydroxypropionic acid
 derivatives of general formulae (II) and (TII) as hypolipidemic and hypoglycemic ageﬁts. '

Examples of these compounds are shown in the formulae (IV) and (V)

coy!
(CH)N\ /@/\l/

OEt
0O
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5
International patent applications, WO 95/03038 and WO 96/04260 disclose compounds
of formula (VI) wherein, R? represents 2-benzoxazolyl or 2-pyridyl and R® represent CFs.
CH,OCH; or CHs. A typical example is (8)-3-[4-[2-[N~(2-benzoxazoly)N-
methylaminoJethoxylphenyl]-2-(2,2,2-

mﬂuoroethoxy)propanom acld (VII)

3.

10

15

Inte_i'nationai patent applicéﬁons, WO 94/13650 and WO 94/01420 and WO/95/17394
disclose the compounds of general formula (VIII) wherein,

Al—x (CHy), O——A2 Ay g2
(Vi

A' represents aromatic heterocycle moiety, A® represents substituted benzene ring and A*
represents moiety of formula (CH;),-CH-(ORY), wherein R! represents aka,I groups, m is
integer of 1-5; X represents substituted or unsubstituted N; Y represents C=0 or C=S, R?
represents OR where R? may be hydrogen, alkyl, aralkyl, or aryl group and n is integer of
2-6. An example of these compounds is shown in formula (IX).

. ' COOCH ,CH,
N CH,
\>_r!I m
o SN ™
{1

. International patent application, WO 00/23,445, WO 00/23,417 and WO 00/23,451

~ disclose cyclic compounds of the formula (X) useful in treatment of diabétes and obesity.

A typical example of these compounds is shown formulae (XTI} and (XID).
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5. WO 00/540,414, WO 99/16,758, WO 99/19, 313 _Tepori compounds of general formula

S e A T

{(X1I), (XIV) (XV) and (XVI) which reduce glucose, cholesterol and triglycerides.

R o
R2 N/{CHz)nomZ'CHR(’CR"(ORS)COYRg
1 _
j:) O

4
-y (c:H,),,omArCHR’c:R“‘(c)R’)ccvm8 R
; (X1V)
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Hgnomz CHRSCRS(OR”)COYR®

X/* -

——(caz)no ArCHR7CR8(0R9)COYRm

V)
Rl

Suninia - of the Invention

The objective of this invention is to develop novel compounds represented by the general

formula (I) having utility as hybocholesterolemic, hypolipidemic, hypolipoproteinenﬁc, anti-

| obesity and antihyperglycemic agents which may have additional body weight lowering

effect and beneficial effect in treatment and/or prophylaxis of diseases caused by
hyperlipidemia, coronary artery diseases, diseases classified under syndrome X and

atherosclerosis.

The main objective of the present invention is to 'provide novel B-aryl-o-substituted

| ~propanoic acids represented by the general formula (I), their derivatives, their analogs, their

tautomeric forms, their stereoisomers, their polymorphs, their pharmaceuticaily acceptable
salts, their pharmaceutically acceptable solvates, and pharmaceutical compositions containing

them or their mixtures.

Another objective of the preseﬁ.t invention is to provide novel B-aryl-o-substituted
propanoic acids represented by the general formula (I), their derivatives, their analogs, their
tautomeric 'form_s, their stereoisomers, their polymorphs, their pharmaceutically acceptable
salts, their pharmaceutically acceptable solvates, and pharmaceutical compositions containing |
them or their mixtures having enhanced activities, without toxic effects or with reduced toxic

effect.

Yet another objective of this invention is to provide a process for the preparation of novel
.-ﬁ-arjrl-a-substiﬁtted propanoic acids represented by the general formula (I), their derivatives,
their analbgs, their tautomeric forms, their stercoisomers, their polymorphs, their
pharmaceutically acceptable salts, their pharmaceutical{y accepiable solvates. |
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Still another objective of the present invention is to provide pharmaceutical compositions
containing compounds of the general formula (I), their derivatives, their analogs, their
tautomeric forms, their stereoisomers, their polymorphs, their pharmaceutically acceptable
salts, their pharmaceutically acceptable solvates or their mixtures in combination with
suitable carriers, solvents, dilqenfs and other media normally employed in preparing such
compositions. - | -

A further objective of the present invention is to provide novel intermediates and a process

 for their preparation.

Detailéd Description of the Invention

Accordingly, the present invention relates to compounds of the general formula (I), -

Rl
R2 | Sr6Y
N—(CHo)—W—Ar 7R8 (0
R3O 7 |
R4 ‘

wherein one or more groups R', R? R?, R* may be same or different and represent hydrogen,
halogen, perhaloalkyl, hydroxy, thio, amino, nitro, cyano, formyl, amidino, guanidino,
substituted or unsubstituted groups selected from linear or branched (Ci-Cip)alkyl, (C,-
Ciz)alkenyl, (C;-Cyeycloalkyl, (C;-Cs)cycloalkenyl, bicycloalkyl, bicycloalkenyl, (C;-

. Cro)alkoxy, cyclo(Cs-Cy)alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,

heterocyclylalkyl, heteroaralkyl, heteroaryloxy, heteroaralkoxy, heterocyclylalkyloxy, acyl,
acyloxy, acylamino, monoalkylamino, _dia]kylamind, arylamino, aralkylamino,
alkoxycarbonyl, aryloxycarbonyl, aratkoxycarbonyl, heterocycloalkoxycarbonyl,

~ heteroaryloxycarbonyl, heteroaralkoxycarbonyl, hydroxyalkyl, aminoalkyl,

monoalkylaminoalkyl, dialkylaminoalkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,
alkylthio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino, araJkyloxycarbonyIamino;
aminocarbonylamino, alkylaminocarbonylamino, alkylamidino, alkylguanidino,
dialkylguanidino, hydrazino, hydroxylamino, carboxylic acid and its .derivatives, sulfonic
acid and its derivatives, phosphonic acid and its derivatives; or the adjacent groups R? and R®

- together may form a five or a six membered ring, optionally containing one or more double

bonds and optionally containing one or more heteroatoms selected from O, N, or S; n is an
integer ranging from 1 to 8; W represents O, S or NR® where R° represents alkyl or aryly Ar

‘Tepresents a substituted or unsubstituted divalent single or fused aromatic, heteroaromatic or

heterocyclic group; R® and RS represent both hydrogen or together represent a bond; R’ and
R® may also represent a hydroxy, alkyl, alkoxy, haloge_:n, acyl, substituted or unsubstituted
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aralkyl gro{xp; X represents O or S; R’ represents hydrogen, perfluoroalkyl, substituted or
unsubstituted groups selected frem alkyl, cycloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
heterocyclyl, alkoxyalkyl, aryloxyalkyl, alkoxycarbonyl, aryloxycarbonyl,
cycloalkyloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl groups; Y represents
O or 8; Z represents oxygen or NR'®, where R represents hydrogen or substituted or
unsubstituted groups selected from alkyl, aryl, aralkyl, hydroxyalkyl, aminoalkyl, heteroaryl,

heteroaralkyl groups; R® represents hydrogen, substituted or unsubstituted groups selected

from alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocyclylalkyl,
hydroxyalkyl, alkoxyalkyl, a]kylammoalkyl groups; R'®and R® together may form a 5 or 6
membered substltuted or unsubstituted cychc ring structure -containing carbon atoms or
containing one or more heteroatoms selected from O, N and S. '

Suitable groups represented by R}, B2 R? and R* may be selected from hydrogen, halogen
atom such as fluorine, chilorine, bromine or iodine; perhaloalkyl particularly, perhalo(C;-

Cglalkyl such as fluoromethyl, difluoromethyl, triflucromethyl, trifluoroethyl, fluorcethyl,
‘difluoroethyl and the like; hydroxy, thio, amino, nitro, cyano, formyl, amidino, guanidino

groups; substituted or unsubstituted (C;-Cy2) alkyl group, especially, linear or branched (C;-

\ Cg)alkyll group, such as methyl, ethyl, »-propyl, iso-propyl, n-butyl, iso-butyl, r-butyl, n-

penityl, iso-pentyl, hexyl, iso-hexyl, heptyl, octyl and the like; cyclo(C3-Cy)alkyl group such
as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, the cycloalkyl group may
be substituted; cyclo(Cg-Cy)alkenyl group such as cyclopentenyl, cyclohexenyl,
cycloheptenyl, cycloheptadienyl, cycloheptatrieny! and the like, the cycloalkenyl group may
be substituted; (C,-Ciz)alkoxy, especially, (Ci-Ce)alkoxy group such as methoxy, ethoxy,
prbpyloxy, butyloxy, iso-propyloxy and the like, which may be substituted; cyclo(Cs-
Cr)atkoxy gfoup such' as cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexvloxy,
cycloheptyloxy and the like, the cycloalkoxy group may be substituted; arvl group such as
phényl or naphthyl, the aryl gi:oup may be substituted; aryloxy group such as phenoxy,
naphthyloxy, the aryloxy group may be substituted; aralkyl group such as benzyl, phenethyl,
CesHsCH>CH,;CHj,, naphthylmethy! and the like, the aralkyl group may be substituted and the
substituted aralkyl is a group such as CEHhCeHCHs, Hal-CeHiCH, CH;OCGH(CH,
CH;OC¢H,CH,CH, and the like; aralkoxy group such as benzyloxy, phenethyvloxy,
naphthylmethyloxy, phenylpropyloxy and the like, the aralkoxy group may be substituted;
heterocyclyl groups such as aziridinyl, pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl and
the like, the heterocyclyl group may be substituted; heteroaryl group such as pyridyl,
thienyl, furyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, oxadiazolyl, tetrazolyl, benzopyranyl,
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benzofuranyl and the like, the heteroaryl group may be substltuted heterocyclo(C;-Cg)alkyl,
such as pyrrolidinealkyl, piperidinealkyl, —morpholinealkyl, thmmorplgolmt}alkyl,
oxazolinealkyl and the like, the heterocyclo(Ci-Celalkyl group may be subétituted;

- heteroaralkyl group such as furanmethyl, pyridinemethyl, oxazolemethyl, oxazolethyl and the

like, the heteroaralkyl group may be substituted; heteroaryloxy, heteroaralkoxy,
heteroocycloalkoxy, hetérocyclyial}coxy wherein heterbaryl, heteroaralkyl, heterocycloaliyl
and heterocyclylalkyl moieties are’as defined earlier and may be substituted; acyl group such
as acetyl, propionyl or benzoyl, fhe acyl group may be substituted; acyloxy group such as -
MeCOO, EtCOO, PhCOO and the like which may optionally be substituted; acylammo
groups such as CH;CONH, CgHSCONH, C3H;CONH, C¢HsCONH which may be subsututed
(Cy-Cg)monoalkylamino group such as CHaNH, C,HsNH, CgI-I-,-NH CsngNH and the hke

- which may be substituted; (C;-Cﬁ)dlalkylammo group such as N(CHa)y, CH3(C;H5)N and the
like, which may be substituted; arylamino group such as CeHsHN, CHi(CsHs)N,

CgHy(CH5)NH, NHCgH,s-Hal and the like, which may be substituted; aralkylamino group
such as CgHsCHoNH CgHsCH,CHoNH, CoHsCHNCH:; and the like, wluch may be
substltuted hydroxy(C;-Ce)alkyl which may be substituted; amino(C,-Ce)alkyl which may be
substituted; mono(C;-Cg)alkylamino(C,-Ce)alkyl, di(Ci-Ce)alkylamino(C;-Cg)alkyl group

‘which may be substituted; alkoxyalkyl group such as methoxymethyl, ethoxymethyl,

methoxyethyl, ethoxyethyl and the like, which may be substituted; aryloxyalkyl group such
as CgHsOCH,, CsHsOCH,CH,, naphthyioxymethyl and the like, which may be substituted;
aralkoxyalkyl group such as C¢HsCH,OCH,, CHsCH;OCH,CH; and the like, which niay be-
substituted;  (C;-Cgalkylthio, thio(Ci-Cealkyl which may be subsﬁmte&;
alkoxycarbonylamino group such as C;HsOCONH, CH;OCONH and the like which may be

substituted; aryloxycarbonylamino group such as CeHsOCONH, CgHsOCONCH:,

CsHsOCONGC,H;s, C¢HsCH3;OCONH, C¢Ha(OCH3)OCONH and the like which may be

- substituted; aralkoxycarbonylamino group such as CeHsCH,OCONH, C¢HsCH,CH,OCONH.
_ CJ-I5CH20CQN(CH3), CsH;sCHOCON(C,Hs), CHsCH3;CH,OCONH,

CeH4OCH3;CH,OCONH and the like, which may be substituted; aminocarbonylamino group;
(C-Ce)alkylaminocarbonylamino group, di(Cy-Cs)alkylaminocarbonylamino group, (Ci-

- Cgalkylamidino group, (C;-Cs)alkylguanidino, di(C;-Ce)alkylguanidinogroups, hydrazino
-and hydroxylamino groups; carboxylic acid or its derivatives such as amides, like CONHS>,

alkylaminocarbonyl like MeNHCO, Me;NCO, EtNHCO, Et;NCO, arylaminocarbonyl like
PENHCO, NapthNHCO and the like, aralkylaminocarbonyl such as PhCH,NHCO,

'PhCH,CH,NHCO and the like, heteroarylaminocarbonyl and heteroaralkylamino carbonyl

groups where the heteroaryl groups are as defined earlier, hetemcyclylaminocarbonyl where
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* the heterocyciyl group is as defined earlier; carboxylic acid derivatives such as esters,

wherein the ester moieties are alkoxycarbony! such as methoxycarbonyl or ethoxycarbonyi,

which may be substituted; aryloxycarbonyl group such as unsubstituted or substituted

phenoxyca:b'onyl, naphthyloxycarbonyl and the like; aralkoxycarbonyl group such as

“benzyloxycarbonyl, phcnethyloxyc'arbonyl naphthylmethoxycarbonyl and the Iike,

heteroaryloxycarbonyl, heteroaralkoxycarbonyl wherein the heteroaryl group is as defined
earlier, heterocycloxycarbonyl where heterocycle is as defined earlier and these carboxylic
acid derivatives may be substituted; sulfonic acid or its derivatives such as SO;NHZ,'-
SO.NHMe, SO,NMe;, SO;NHCF3, SO,NHCO(C,-Cglalkyl, SO,NHCOaryl where the aryl
group is as défined earlier aﬁd the sulfonic acid derivatives may be substituted; phosphonic

acid and its derivatives such as P(O)(OH),, POXO C-Calkyl)y, P(OXO aryl), and the like.

‘When the groups represented by R', R? R’ and R* are substituted, the substituents are
selected from halogeﬁ, ‘hydroxy, nitro or unsubstituted or substituted groups selected from
alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, aralkoxyalkyl, heterocyclyl, heteroaryl,

heterdara]kyl acyl, acyloxy, hydroxyalkyl, amino, acylamino, arylamino, aminoalkyl,

aryloxy, aralkoxy, alkylamino, alkoxyalkyl, a]kylthlo thioalkyl groups, carboxylic acid or its

derivatives, or sulfonic acid or its derivatives or phosphonic acid or its derivatives.

Preferably the substituents on the pyrrole namely, R'to R® tepresent halogen atom such as
fluorine, chlorine, bromine; hydroxy group, optionally halogenated groups selected from

alkyl group such as methyl, ethyl, n-propyl, iso-propyl or n-butyl; cycloalkyl group such as

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl which may be substituted ; aryl group such -
as phenyl which may be substituted; aralkyl group such as benzyl which may be substituted;
(C-Cs)atkoxy, Benzyloxy, acyl or acyloxy groups; heterorayl such as thienyl, pyrrolyl, furyi,
pyridyl, ~pyrimidinyl, imidazolyl, indolyl, oxazolyl, groups which may be substituted;

carboxyhc acid and its derivatives.

Suitable cyclic structures formed by the two adjacent groups R? and R’ together with the

 carbon atoms to which they are attached contain 5 to 6 ring atoms which n:iay optionally

contain one or more heteroatoms selected from oxygen, nitrogen or sulfur and optionally
dontain one or more double bonds. The cyclic structure may be optionally substituted phenyl,
pyridyl, furanyl, thienyl, pyrrolyl, imidazolyl, pj'rimidinyl, pyrazinyl and the like. Suitable
substituents on the cyclic structure formed by R? and R® together with the adjacent carbon
atoms to which they are attached include oxo, hydroxy, halogen atom such as chilorine,

- br_omihe and iodine; nitro, cyano, amino, formyl, (C;-Cs)alkyl, (C;-Cs)alkoxy, thioalkyl,

alkylthi_p phenyl or benzyl groups.
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n is an integer ranging from 1-8. It is preferred thatnbe 1 to 4.

Suitable groups represented by Ar include subéﬁ_tuted or unsubstituted groups selected -
from divalent phenylene, naphthylene, pyridyl, quinolinyl, benzofuryl, dihydrobenzoﬁlryl,
benzopyranyl, indolyl, indolinyl, azaindolyl, azaindolinyl, pyrazolyl, benzothiazolyl,
benzoxazolyl and the like. The substituents on the group represented by Ar may be selected
from substituted or unsubstituted~linear or branched (C;-Cgalkyl, (C;-Cs)alkoxy, halogen,
haloalkyl, haloalkoxy, acyl, amino, acylamino, thio or ca.rboxyhc or sulfonic acids and their -

derivatives or phosphomc acid and their derivatives.

It is preferred that Ar represents substituted or< unsubstituted divalent ﬁhenylene-,
naphthylene, benzofuryl, ~indolyl, indolinyl, quinolinyl, azaindolyl, azaindokinyl,
benzothiazolyl or benzoxazolyl groups. |

It is more preferred that Ar is represented by divalent phenylene or naphthylene, which
may be unsubstituted or substltuted by halogen, methyl, halomethyl, methoxy or
halomethoxy groups. '

Suitable R’ includes hydrogen, lower alkyl groups such as methyl, ethyl or propyl;
hydroxy, (C,-Cs)alkoxy, halogen atom such as fluorine, chlorine, bromine, or iodine; aralkyl
such as benzyl, phenethyl, which may be unsubstituted or substituted or R together with R®

represent a bond.

Suitable R® may be hydrogen, lower alkyl groups such as methyl, ethyl or propyl;
hydroxy, (Cl-Cg)aIkoxy, halogen atom such as fluorine, chlorine, bromine, iodine; acyl group
such as linear or branched (C2-Cio) acy! group such as acetyl, propanoyl, butanoyl, pentanoyl,
benzoyl and the lLike; aralkyl such as benzyl, phenethyl which may be unsubstituted or
substituted or together with R’ forms a bond.

When R’ or RS represent substituted arafkyl, the preferred substitutents are hvdroxx
halogen, alky! and alkoxy.

It is preferred that R® or R® represent hydrogen atom or R’ and RS together represent a
bond

Smtable groups represented by R’ may be selected from hydrogen, substituted or
unsubstituted, linear or bram_:hed (Cl-Cls)a.lkyl, preferably (Ci-Cyz)alkyl group such as

- methyl, ethyl, #-propyl, iso-propyl, #-butyl, iso-butyl, pentyl, hexyl, octyl and the like; (C;-

Cy)eycloalkyl group such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like,

- the cycloalkyl group may be substituted; aryl group such as phenyl, naphthyl, the aryl group
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may be substituted; heteroaryl group such as pyridyl, thienyl, furyl and the like, the

‘heteroaryl group may be substituted; heteroaralkyl group such as ‘furaneme_thgl

pyridinemethyl, oxazolemethyl, oxazolethyl and the like, the heteroaralkyl group may be
substituted; aralkyl group wherein the alkyl moiety may contain C;-Cg atoms such as benzyl
and phenethyl etc, whereili the aryl moiety may be substituted; heterocyclyl group such as
aziridinyl, pyrrolidinyl, piperidigyl and the like, the heterocyclyl group may be substituted;
(Ci-Ce)alkoxy(Ci-Cg)alkyl grou}) such as methox&methyl, ethoxymethyl, methoxyethyl,
ethoxypropyl and the iike the alkoxyalkyl group may be substituted; substituted or
unsubstituted, linear or branched (Cz-Cls)acyl group such as acetyl, propanoyl, butanoyl,

'benzoyl octanoyl, decanoyl and the like; (C;-Cﬁ)alkoxycarbonyl the alkyl group may be

substituted; aryloxycarbonyl such as phenoxycarbonyl, naphthyloxycarbonyl, the aryl group

may be’ substituted; (C-Ce)alkylaminocarbonyl, the alkyl group may be substituted;
~ arylaminocarbonyl such as PANHCO, or naphthylaminocarbonyl, the aryl moiety may be

substituted. The substituents may be selected from the group consisting of halogen, hydroxy,
nifro, or unsubstituted/substituted groups selected from alkyl, cycloalkyl, alkoxy,
cycloalkoxy, aryl, aralkyl, aralkoxyalkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl,

acyloxy, hydroxyalkyl, amino, acylamino arylamino, aminoalkyl, aryloxy, alkoxycarbonyl,

alkylamino, alkoxyalkyl, alkylthio, thioalkyl groups, carboxyhc acid or its derivatives, or

sulfonic acid or its derivatives.

- Suitable groups represented by R® may be selected from hydrogen, substituted or
unsui:stitﬂtcd, linear or branched (Ci-Cls)all(yl, preferably (Ci-Cp)alkyl group such as methyl,
ethyl, n-propyl, iso-propyl,. n-butyl, iso-butyl, pentyl, hexyl, octyl _ and the like; (Cs-
C;)cycloalkyl such as cyclopropyl, cyclopentyl, cyclohexyl and the like, the cycloalkyl group
may be substituted; aryl group such as phenyl, naphthyl; the aryl group may be substituted;
heteroaryl group such as pyridyl, thienyl, furyl and the like, the heteroaryl group may be
substituted; heteroaralkyl group such as furanemethyl, pyridinemethyl, oxazolemethvl,
oxazolethyl and the like, the heteroaralkyl group may be substituted; aralkyl group such as
benzyl and phenethyl, the aralkyl group may be substituted; heterocyclyl group such as
aziridinyl, pyrrolidinyl, piperidinyl and the like, the heterocyclyl group may be substituted,
The substituents on R® may be selected from halogen, hydroxy, nitro or unsubstituted or
substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aralkoxyalkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino,
acylamino, arylamjno, aminoalkyl aryloxy, aralkoxy, alkoxycarbonyl, alkylamino,
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alkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its derivatives, or sulfonic acid or

its derivatives.
Z represents oxygen or NR'™.

‘Suitable groups represented by R'® may be selected from hydrogen, substituted or ‘
unsubstituted, linear or branched (Cl-Clg)é]kyl, preferably (C,-Cp)alkyl; hydroxy(Ci-
bs)alkyl; aiyl group such as phenyl, naphthyl; aralkyl group such as benzyl and phenethyl;
héterocyclyi group such as aziridinyl, pyrrolidinyl, piperidinyl, and the like; heteroaryl group
such as pyridyl, thienyl, furyl and the like; or heteroaralkyl group such as furanemethyl

yndmemethyl oxazolemethyl, oxazolethyl and the like.

The cyclic structure formed by R®and R together with the carbon atoms to which they
are attached may be a substituted or unsubstituted 5 or 6 membered cyclic structure

~ containing carbon atoms which may 6ptiona11y contain one or two heteroatoms selected from

oxygen, nitrogen or sulfur. The cyclic structure may contain one or more double bonds.
Suitable ring structures formed by R® and R together may be selected from pﬁoﬁdhyl,
piperidiny], morpholinyl, piperazinyl, oxazolinyl, diazolinyl and the like. Suitable
substituents on the cyclic structure formed by R® and R' taken together may be selected from
halogen, hydroxy, alkyl, oxo, aralkyl and the like. ’
For any R, R? R3, R, Rs, Rs, R, R}, R9, R and Ar that may be substituted, the
substituents are as defined anywhere in this specification. '

Suitable n is an integer ranging from 1 to 6, preferably n represents an integer 2 to 4.

Pharmaceutically acceptable salts forming part of this invention are intended to define but
not. limited to salts of the carboxylic acid moiety such as alkali metal salts like Li, Na, and K
salts; alkaline earth metal salts like Ca and Mg salts; salts of organic bases such as lysine,

arginine, guanidine, diethanolamine, choline, tromethamine and the like; ammonium or

substituted ammonium salts and aluminum salts. Saits may be acid addition salts which

~defines but not limited to sulfates, nitrates, phosphates, perchlorates, borates, hydrohalides,

acetates, tartrates, maleates, citrates, succinates, palmoates, methanesulfonates, benzoates,

.salicylates, hydroxynaphthoates, benzenesuifonates, ascbrbates, glycerophosphates, -

ketoglutarates and the like. Pharmaceutically acceptable solvates may be hydrates or
comprising other solvents of crystallization such as alcohols. '

Particularly useful compounds according to the present invention includes:

' (4) Bthyl 3-{4-[2-(pyzrol-1-yl)ethoxy]phenyl}-2-efhoxypropanoate
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(+) Ethyl 3-{4-[2-(pyrrol—1-yl)ethoxy]phenyl}-Z-ethoxypropanoate

. (-) Ethyl 3-{4-[2-(pyrrol- 1-yl)ethoxy]phenyl}-2-9&10x3-'propanoate

(%) Ethyl 3-{4- [2—(2 5~ dunethylpyn-ol- -yl)ethoxy]phenyl}-.’z ethoxypropanoate

(+) Ethyl 3-{4-[2-(2,5-dimethylpyrrol-1-yl)ethoxy]phenyl}-2-ethoxypropanoate

. () Ethyl 3-{4-[2(2,5-dimethyipyrrol-1-ylethoxy]phenyl}-2-ethoxypropanoate

&) Ethyl 3-{4-[2-(2,5-diisopropyl-3 -phen&lpynol-l-yl) ethoxy]phenyl}-2-
ethoxypropanoate

. (#) Ethyl'3-{4- [2-(2 S-dnsopropyl-S-phcnylpyrrol- -yl)eﬂloxy]phenyl}-z-

ethoxypropanoate

{-) Ethyl 3-{4-[2-(2,5-diisopropyl-3-phenylpyrrol-1 -yl)ethoxy]phenyl}-}
ethoxypropanoate

(&) Ethyl 3-(4~{2-[2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yljethoxy} phenyl)- 2-
ethoxypropancate

- (+) Ethyl 3-(4-{2-[2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yl]ethoxy} phenyl)- 2-

ethoxypropanoate

(=) Ethyl 3~(4-{2-[2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yllethoxy} phenyl)- 2-
ethoxypropanoate

(#) Ethyi 3- (4-{2 -{2-(4-fluorophenyl)-5-isopropylpyrrol-1 —yl]ethoxy}phenyl) 2-
ethoxypropanoate

(+)  EBthyl  3-(4-{2-[2-(4-fluorophenyl)-5-isopropylpyrrol-1-yljethoxy}phenyl)-  2-
ethoxypropanoate

()  Ethyl 3-(4-{2-[2-(4-fluorophenyl)-5-isopropylpyrrol-1-yllethoxy}phenyl)-  2-
ethoxypropanoate

(&) Ethyl 3-(4- {2—[2—(4-ﬂuorophen_yl)-5-isopropyl-3-phenylpyrrol-l-yl]ethoxy}phen}-'l)- 2-
ethoxypropanoate |

- (t) Ethyl 3-(4-{2-[2-(4-flucropheny!)-5-isopropyl-3-phenylpyrrol-1-y1] ethoxy}phenyl)- 2-

ethoxypropanoate

(-) Ethyl 3-(4-{2-2- (4-ﬂuorophenyl)-5-1sopropy1-3-phenylpyrrol- —yl]ethoxy}phcnyl) 2-

ethoxypropanoate
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(+) Ethyl 3-(4-{2-[2-(4-fluorophenyl)-5-phenylpyrrol-1-yllethoxy } phenyl)- 2-
ethoxypropanoate '

(+) Ethyl 3-(4-{2-[2-(4-fluorophenyl)-5-phenylpyrrol-1-yl]ethoxy} phenyl)- 2-
ethoxypropanoate

(-) Ethyl 3-(4- {2~[2;(4—ﬂuoropheny1)-5~pheny1pyrrol—.1-yl]ethoxy} phenyl)- 2-
ethoxyropanoate - '

€] Ethyl 3-[4-[2-[2-(2-phenyl-3-carboxy-5- (4—ﬂuorophenyl)pyrrol— -ylethoxy]phenyl-2-
ethoxypropanoate )

(+) Bthyl 3-[4-[2-[2-(2-phenyl-3-carboxy-5-(4-fluorophenyl)pyrrol-1-yl)ethoxyiphenyl-2-
ethoxypropanoate

(-) Ethyl 3-[4-[2-[2-(2-phenyl-3-carboxy-5-(4-fluorophenyl)pyrrol-1-yl)ethoxy}phenyl-2-
ethoxypropanoate

(%) Ethyl 3-(4-{2-[2-(4-fluorophenyl})-5-isopropyi-3 -phenyl#phenylcérbamoylpmol~1-
yljethoxy}phenyl)- 2-ethoxypropanoate

(+) Ethyl 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-

yllethoxy} phenyl)- 2-ethoxypropanoate

(-} Ethyl 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yllethoxy}phenyl)- 2-ethoxypropanoate

(£} Ethyl 3-(4-{3-[2-(4-fluoropheny!)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yl]propoky}phenyl)— 2—ethoxypropanoéte

(+) Ethyl 3-(4-{3-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yl]propoxy} phenyl)-2-ethoxypropanoate

| (-) Ethyl 3-(4-{3-[2-(4-fluoropheny!)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-

yl}propoxy}phenyl)-2-ethoxypropanoate

!

(+) Ethyl 3-{4-[2- (2—1sopropyi- -methylpyrrol- I-yl)ethoxy]phenyl}-thhoxypropauate

(-) Ethyl 3-{4-[2-(2-isopropyl-5-methylpyrrol-1 -yl)ethoxy]phenyl}-2—ethoxypropaz1ate

| i}{@ 3-{4—[2-(py1rol_—Ifyl)ethoxy]phenﬂ}—2-ethqupr0pa1;oic acid and its

pharmaceutically acceptable salts

!
i
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(+) Ethyl 3-{4-[2-(pyrrol-1-yi)ethoxy]phenyl}-2-ethoxypropanoic acid and its
pharmacewtically acceptable salts '

(-) Eghiyl 3- {4—[2-(pyrrol- -yl)ethoxy]phenyl}-2-ethoxypropan01c acid and its
pharmaceunca.lly acceptable salts

() Et}z{ I 3-{4-[2-(2,5-dimethylpyrrol-1 ~yl)ethoxy]phenyl}-2-ethoxypropanoic acid and
its pharmaccutlca]ly acceptable satts

(+) E}fiyl 3-{4-[2-(2,5-dimethylpyrrol-1-yl)ethoxy]phenyl}-2-ethoxypropancic a01d and its
pharmaceutically acceptable salts

O] 5:11/3 {4-[2—(2 5-dimethylpyrrol-1 -yi)ethoxy]phenyl}-2-ethoxypropan01c a01d and its
phmmaceuucally acceptable salts

) Efyl 3-{4-[2-(2,5-diisopropyl-3-phenylpyrrol-1-yl)ethoxy]phenyl}-2-ethoxypropanoic
acid and its phannaceuﬁcally acceptable salts

(+)Eﬂ1/1 3-{4-[2-(2,5-diisopropyl-3-phenylpyrrol-1 -yl)ethoxy]phenyl}-2-ethoxypropano1c

- acid and its pharmaceuticaily acceptable salts

]

' (~) E;h§1 3-{4-[2-(2,5-diisopropyl-3-phenylpyrrol-1-yl)ethoxy]phenyl} -2 -ethoxypropanoic

' , acid and its pharmaceutically acceptabie salts

/jj () 3-(4-{2-[2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yljethoxy} phenyl)-2-

ethoxypropanoic acid and its pharmaceutically acceptable salts

(+) 3-(4-{2-[2-isopropyl-5-(4-methoxyphenyl}pyrrol-1-yljethoxy} phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts

() 3-(4-{2-[2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yljethoxy} phenyl)-2-

ethoxypropanoic acid and its pharmaceutically accéptable salts

(%) 3-(4-{2-[2-(4-fluorophenyl)-5-isopropylpyrrol-1-yl]ethoxy} phenyl)-2-ethoxypropanoic

-acid and its pharmaceutically acceptable salts

(+) 3-(4-{2-[2-(4-fluorophenyl)-5-isopropylpyrrol-1-ylJethoxy } phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts

() 3-(4-{2—[2—(4-ﬂuorophenyl)-S-isopropylpyrroh1-yl]ethow}phenyl)-}ethoxypro panoic
acid and its pharmaceutically acceptable salts

) 3-(4-(2—[2-(4-ﬂuorophenyl)fS-isopropyl—S-phenyIpyrrol-l-yl]ethoxy)phenyl)-Z-
ethoxyi)ropanoic acid and its pharmaceutically acceptable salts
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() 3~(4-(2-[2-(4-fluorophenyl)-5-isopropyl-3-phenylpyrrol-1-yl}ethoxy)phenyl)-2-

ethoxypropanoic acid and its pharmaceutically acceptable salts

@) 3—(4-(2~[2-(4-ﬂuoropheny1)-5 -phenylpyrrol-1-ylj ethoxy)phenfl) -2-ethoxypropanoic
acid and its pharmaceuﬁca]}; acceptable salts

(+) 3-(4-{2-[2-(4-fluorophenyl)-5-phenylpyrrol-1-yllethoxy} pheny!)-2-ethoxypropanoic |
acid and its pharmaceutically acceptable salts

(-) 3~(4-{2-[2-(4-fluorophenyl)-5-phenylpyrrol-1-yllethoxy} phenyl)-2-ethoxypropanoic
“acid and its pharmaceutically acceptable salts '

) E}hﬁ 3-t4—[2-(2-phenyl—3-ca:blté'i}fy-S-(-’-i-'ﬂuorophenyl)pyrrol-1-yl)ethoxy]phenyl]- 2-
ethoxypropanoic and its pharmaceutically acceptable salts

_ (+)_E}by{'3-[4.[2-(2-pheny1-3-carbé)j:zy-s-(4-ﬂuorophenyl)py1'rol-1-yl)ethoxy]phenyl]— 2-
v

ethoxypropanoic and its pharmacedtically acceptable salts

¢ E;hﬁ 3-[4-[2-(2-phenyl-3-carbf:‘);iiFS—(4-ﬂuorophenyl)pyrrol-1-yl)ethoxy]phenyl]- 2-
ethoxypropanoic and its pharmaceutically acceptable salts

(&) 3-(4-{2-{2~(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoyvlpyrrol-1-

 yljethoxy}phenyl)-2-ethoxypropanoic acid ethyl ester and its pharmaceutically acceptable

salt thereof

-(+) 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrroi-1-
yljethoxy} phenyl)-2-ethoxypropanoic acid ethyl ester and its pharmaceutically acceptable
salts ‘

() 3-(4-{2-[2-(4-fluorophenyl)-5 —isopropyl—3¥phenyl—4~phenylcarbamoylpyrro1— I-
yllethoxy} phenyl)-2-ethoxypropanoic acid ethyl ester and its phaxmaceu_tically acceptable
salts

(&) 3-(4-{3-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylipyrrol-1-

~ yllpropoxy}phenyl) -2-ethoxypropanoic ‘acid ethyl ester and its pharmaceutically

acceptable salis

- (+) 3-(4-{3-[2~(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-

yl]propoxy } phenyl) -2-ethoxypropanoic acid ethy! ester and its pharmaceutically
acceptable salts ' '
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-) 3~(4-{3-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
| yl]propoxy}pﬁenyl) -2-ethoxypropanoic acid ethyl ester and its pharmaceutically
acceptable salts. )

-and its pharmaceutically acceptable salts

[ ) EBagl 3- {4-[2-(2-isopropyl-5 —methylpynol— -yl}ethoxy}phenyl}-"—ethoxyprOPanmc)

and its phanmaceutically acceptable salts o ’h
A

ON’Q (- )Mi 3-{4-[2~ (2-1sopropy1—5—methy1pyn'ol- -yl)ethoxy]phenyl}-2-ethoxypropan01ci and

its pharmaceutically acceptable salts

The present invention provides process for the preparation of novel compounds of this
invention of the general formula (1), their tautomeric forms, their derivatives, their analogs,

their stereoisomers, their polymorph.é, their pbarmaceutically acceptable salts and their

- pharmaceutically acceptable solvates wherein RLR%L R R RS, RG, R,R%,W,X,Y,Z Ar

and n are as defined prcViousiy can be prepared by any of the methods described below:

Route 1:
i
R RS
R2. A o 6
+HoN—(CH2 )~ W—Ar ZR8 > 0
4
(1a) ()

The reaction of a compound of general formula (Ia), wherein all symbols are as defined

earlier with a compound of formula (1b) which may be chiral or racemic, wherein all symbols

~ are as defined eatlier to yield a compound of general formula (I) wherein all symbols are as

defined earlier using Paal-Knorr cyclization (Paal C. Ber., 1885, 18, 367; Knorr, L., Ber.,

. _ 1885,. 18, 299). I‘he reaction may be carried out neat or in the presence of a solvent or a

mixture thereof such as tetrahydrofuran, hexane, toluene, ethanol, heptane, petroleum ether,
xylene, benzene, ethyl acetate, tert-butyl acetate, 1,2-dichloroethane, iso-propanol, dioxane,

r &) yl ‘3-{4—[2-(2—isopropy1-5-methylpyrrol—1-yl)ethoxy]phenyl}-2-ethoxypr0pano_ic /i-’ﬁ

‘rﬁ

cyclohexane and the like. The reaction temperature may range from 0 °C to the reflux

temperature of the solvent(s) used. The water produced may be removed by using a Dean
Stark water separator or by water scavengers such as molecular sieves. The reaction may be
carried out in the presence of an inert atmosphere such as Ny, He or Ar. The reaction may be
carried out in the ;ﬁresence_ of an acid, such as acefic acid, propanoic acid, butyric acid,

isobutyric acid, pivalic acid, p-toluenesulfonic acid, .camphorsulfonic acid, benzenesulfonic
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acid, trifluoroacetic acid, chloroacetic acid, chloropropanoic acid, phenylacetic acid,
phenylpropanoic acid, malonic acid, succinic acid, benzoic acid, halogenated benzoic- acid,
toluic acid and the like. Mmeral acids such as HCl or HBr may also be used The reaction

time may range from 5 minutes to 72 hou:s preferably from 1 to 48 hours.

Route 2 :
Rl v
R~ : R5R6 Y
R3 N ) XR7
4

(i) 9
The reaction of compound of formula (1c), wherein all the symbols are as defined earlier

and L! represents a leaving group .such as halogen atom, p-toluenesulfonate,

methanesulfonate, trifluoromethanesulfonate and the like with a compound of formula (1d)
which may be chiral or racemic, wherein all the symbols are as defined earlier to produce a
compound of general formpla (I), wherein all the symbols are as defined earlier, may be
carried out in the presence of solvents such as acetone, THF, DMSO, dioxane, DMF, DME
and . the like or a mixture thereof Bases such‘ as alkali metal carbonates such as K,COs,
NayCO;, alkali metal hydrides Such as NaH, KH may be used. The reaction may be carried
out at a temperature in the range 0 °C to 15_0 °C and the reaction time may range from 1 to 48

hours.
Route 3 :
kil
R4 = R R6 b4
N—(CH2)—0OH + g O—Ar 8
N ) ey X )

R
: 4
(le) (1d)

The reaction of compound of general formula (1€} where all symbols are as defined earlier
with a compound of general formula {1d) which may be chiral or racemic, defined earlier
may be carried out using coupling agents such as DCC, EDC, triaryl phosphine/dialkyl
azadicarboxylate such as PPhs/DEAD or PPhy/DIAD and the like. Inert atmosphere may be

maintained using Ny, Ar or He. Solvents such as THF, Dioxane, DME, toluene, CHyCl.

CHCI; CCly, acetonitrile and the like may be used. Compounds such as DMAP, HOBT may
be used in the range of 0. 05 to2 equalcnts The reacuon temperature in the range of 0°C to
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reflux temperature of the solvent may be used, preferably, 20 °C to 80 °C. The duration of

the reaction may range from 0.5 to 24 h, preferably 0.5 to 12 hours.

- Route 4:

1 .
RS )
RA_=~ Y
N-—(CH2)— W—Ar gs FRIOH ———> (I)
x . i .
* 2

R3
R4

(1 (i)

The reaction of a compound of formula (1f) where all symbols are as defined earlier with
an alcohol of formula (1g) where R is as defined earlier except H, to producé a compound of
formula (1) where all symbols are as defined earlier and X represents O atom, may be carried
out in the presence of rhodium salts such as rhodium (II) acetate. Solvents such as benzeﬁc,
toluene, ether, THF, dioxane and the like may be used. R’OH may also be used as solvent ts
enhance the rate of the reaction. Inert atmosphere may be maintained using N,, Ar or He.
The reaction time may range from 0.25 to 48 hours, preferably 0.25hto 8 h.

Route 5:

1
Y
f

0
N—(CHz)—W—Ar—CHO + ®03b-cit & grs ——= (1)
R
R 7
R4

(in) . (i)
The reaction of a compound of general formula (1h) wherein all the symbols are as
defined earlier, with a compound of formula (1), where all the symbols are as defined earlier
and R represents (C;-Cg) alky! to afford a compound of formula (I) where R® and R® represent

a bond and all other symbols are as defined carlier, may be carried out under Wittig Horner

- reaction conditions in the presence of a base such as alkali metal hydrides, like NaH or K1,

alkali metal alkoxides such as NaOMe, NaOEt, K* t-BuQ or mixture thereof, -organo lithiums
like CHsLi, BuLi, sec-BuLi, LDA and the like. Aprotic solvents such as THF, dioxane, DMF,

"DMSO, DME and the like or mixture thereof may be employed. HMPA favours the

progression of the reaction but not essential, The reaction may be carried out at a.
emperature ranging from -80 °C-to 50 °C, preferably, from*0 °C to 30 °C. The reaction
proceeds more effectively under anhydrous conditions.

The compound of formula (I) where R® and R® represent a bond may be reduced to a

compound of general formula (I} where R’ and R® each represent hydrogen atom by reacting
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with hydrogen gas in the presence of a catalyst such as 5-10 % Pd/C, RW/C, Pt/C Raney Ni
and the like or 5-100 % w/w of the ai_)ove ;nixture thc_re_of catalyst may be employed. The
pressure of hydrogen gas may be one atmosphere to 80 psi. Suitable solvents are alcohols
such as ethanol, methanol and the like, ethyl acetate, acetic acid and the like. Metal-solvent
such as magnesium in alcohol or sodium amalgam in alcohol may also be used.
According to a feamre of the present mventlon, there is provided an intermediate of
formula (1h) wherein R', R?, R3 ,R*, W, nand Ar are as deﬁned earlier.
Rl
RX
s .
N-—(CH,) ;—W——Ar— CHO
R’ : :
rR? (1h) .

According to another feature of the present invention, there is provided a process for the

- preparation of novel intermediate of the general formula (1h) as defined earlier which

-comprises reacting a compound of general formula (1c),

o/

/
N—(CHp),—L'

R
i R4 HO—— Ar——CHO
(1c) (1)
wherein, R' — R*, n are as defined earlier and L' 1s a halogen atom such as chlorine, bromine

or jodine or a leaving group such as methanesulfonate, trifivoromethanesuifonate, p-

rtoluenesmfonate and the like with the compound of the formula (1j), where Ar is as defined

earlier,

‘The reactién of the compound of formula (I¢) with the compound of formula (1j) to
produce a compound of formula'(ih) may be carried out in the presence of solvents such‘as
THF, DMF, DMSO, DME and the like. Mixture of solvents may be used. The inert
atmosphere may be maintained by using inert gases such as Ny, Ar or He. The reaction may
be effected in the presence of a base such as K,CQ;3, Na;CO3, NaH or mixtures thereof. The
reaction temperature may range from 20 °C to 150 °C, preferably at a temperature in the -
range from 30 °C to 100 °C. the duration of reaction of the reaction may range from 1 to 24
hours, preferably from 2 to 6 hours. - | -

Altemnatively, the novel intermediate of the general formula (1h), can also be prepared by

the reaction of compound of general formula (le),
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RI

o/

" \
N—(CHj) ,—OH
\ .
K [2—— Ar——CHO

Ry
(te) (1k)

“wherein R' - R®, n are as defined earlier and with-a compound of the formula (i k), where Ar

is as defined earlier and L2 is ’lialogen atom such as fluorine, chlorine, bromine or iodine.

The reaction of the compound of formula (1€) with the compound of formula (‘llk) to produce-

a compound of formula (1h) may be carried out in the presence of solvents such as THF,
DMF, DMSO, DME and the like. Mixture of solvents may be used. The Inert atmosphere
may be maintained by using inert gases such as Ny, Ar or He. The reaction may be effected in
the presence of a base such as K;COs;, NapyCOs, NaH or mixtures thereof, The -reactidn

temperature may range from 20 °C to 150 °C, preferably at a temperature in the range from

30 °C to 100“ °C. The duration of reaction of the reaction may range from 1 to 24 hours,

preferably fromz to 6 hours.

The novel intermediate of the formula (1h) defined above can also be obtained by the
reaction of a cdmpound (1e) as defined earlier with the compound of formula (1) as defined
earlier.

The reaction of compound of general formula (1e) with the compound of fonnula.('l j) may
'bg ~carried out wusing suitable coupling agents such as dicyclohexyl urea,
triarylphosphine/dialkylazadicarboxylate such as PPhs /DEAD and the like. The reaction may
be carried out in the presence of solvents such as THF, DME, CH,ClL, CHCI3, toluene,
acetonifrile, carbontetrachloride and the like. The ineft atmosphere may be maintained by
using inert gases such as N, Ar or He. The reaction may be effected in the presence of
DMAP, HOBT and they must be used in the range of 0.05 to 2 equivalents, preferably 0.25 fo
.l equivalents. The reaction temperature may range from 0 °C to 100 °C, preferably at a
temperature in the range frdm 20 °C to 80 °C. the duration of reaction of the reacﬁon_r may

range from 0.5 to 24 hours, preferably from 6 to 1?.. hours.

In another embodiment of this invention, there is provided a process for the preparation of
a compound of the general formulae (1¢) and (1e), which comprises reacting the compound
of general formula (1a) ' o
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Rl
1 )—-—(}f-[ R2 =
= R +  HoN- (-CHI n - — N—{CH,)m—0CH {le)
. R 0 T (1n R3
R4
RN
* HN—~—(CHLq . R
rR* " R
(Ia) ——— b e i -
: L
) _ R Ve

wherein R' — R* are as defined earlier, with either substituted aminoalcohol (1), where n is as -
defined earlier or with substituted amine (1in), where n and L' as defined earlier, to yield the

intermediate of the general formula (Ic) or (le). The reaction of compound of geperal

formula (1a) with the compound of general formula either (11) or (Im) may be carried out
neat or in presence of solvents or a mixture thereof such as tetrahydrofuran, hexane, toluene,
ethanol, heptane, petroleum ether, xylene, benzene, ethyl acetate, tert-butyl acetate, 1.,2-
dichloroethane, iso-propanol, dioxai;e, cyclohexane and the like. The reaction temperature
may range from 0 °C to the reflux temperature of the solvent(s) used. The water produced
mé.y_ be removed by using a Dean Stark water separator or by water scavengers such as
molecular sieves. The reaction may be carried out in the presence of an inert atmosphere
such.as N2, He or Ar. The reaction may be carried out in the presence of an acid, such as
acetic acid, propanoic acid, butyric acid, isobutyric acid, pivalic acid, p-tolucnesulfonic acid,
camphorsulfonic acid, benzenesulfonic acid, trifluoroacetic acid, chioroacetic acid,
chloropropanoic acid, phenylacetic acid, phenylpropancic acid, malonic acid, succinic acid,

benzoic acid, halogenated benzoic acid, toluic acid and the like.

- The compounds of the present invention contain one or more chiral centers and therefore
they also exist as stereoisomers. The stereoisomers of the compounds of the present invention

may be prepared by one or more ways presented below:

i. ‘One or more of the reagents may be used in their single isomeric form. For example,

compound (1b) or (1d) may be pure stereoisomers.

ii. Optically pure catalysts or chiral ligands along with metal catalysts may be employed in
the reduction process. The metal catalyst may be Rhodium, Ruthenium, Indivm and the
like. The chiral ligands may preferably be chiral phosphines. (Principles of Asymmetric
synthesis J E Baldwin Ed. Tetrahedron series, Volume 14, Page no. 311-316)

iii. Mixture of stereoisomers may be resolved by conventional methods such as microbial

resolution, resolving the diastereomeric salts formed with chiral acids or chiral bases.
Chiral acids may be tartaric acid, mandelic acid, lactic acid, camphorsulfonic acid, amino
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acids and the like. Chiral bases may be cinchona alkaloids, brucine or a basic amino acid

such as lysine, arginine and the like.

iv. Resolution of the mixture of stereoisomers may also be effected by chemical methods by

derivation of the compound with a chiral compound such as chiral amines, chiral acids,

" Chiral amino alcohols, amino acids into a 1:1 mixture of diastereomers and the

diastereorners may be sepaljgt;:d Ey conventional methods of fractional crystailization,

chromatography and the [ike foilowed by cleaving the derivative (Jaques et al.
"Enantiomefs, Racemates and Resolution", Wiley Interscience, 1981).

The pharmaceutically écceptable salts forming a pért of this invention may be prepared by
treating the compound of formula (T) with 1-6 equivalents of a base such as sodium hydride,
sodium methoxide, sodium ethoxide, sodium hydroxide, potassium tert-butoxide, calcium
hydroxide, calcium acetate, calcium chloride, magnesium hydroxide, magnesium chloride
and the like. Solvents such as water, acetone, ether, THF, methanol, ethanol, t-butanol,
dioxane, isopropanol, isopropyl ether or mixtures thereof may be used. Organic bases such
as lysine, arginine, methyl benzylamine, ethanolamine, diethanolamine, tromethamine,

| choline, guanidine and their derivatives may be used. Acid addition salts, wherever

applicable may be prepared by treatment with acids such as tartaric acid, mandelic acid,

fumaric acid, maleic acid, lactic acid, salicylic acid, citric acid, ascorbic acid, benzene

sulfonic acid, p-toluene sulfonic acid, hydroxynaphthoic acid, methane sulfonic acid, malic
acetic acid, benzoic acid, succinic acid, palmitic acid, kydrochloric acid, hydrobromic acid,

 sulfuric acid, nitric acid and the like in solvents such as water, alcohols, ethers, ethyl acetate,

dloxane, DME or a lower atkyl ketone such as acetone, or mixtures thereof.

Different polymorphs may by prepared by crystallization of compound of formula (I}
under different conditions such as different solvents or solvent mixtures in varying
plfopbrtidns for recrystallization, various ways of crystallization such as slow cooling, fast
cooling or a very fast cooling or a gradual cooling during crystallization. ' Different
polymorphs majr also be obtained by heating the compound, melting the compound' and
solidification by gradual or fast cooling, heating or melting under vacuum or under inert
atmosphere, and cooling under either vacuum or inert atmosphere. The various polymorphs
may be identified by differential scaoning calorimeter, powder X-ray difﬁ'acﬁon, IR
spectroscopy or solid probe NMR spectroscopy. | | |

Another aspect of the present invention comprises a pharmaceutical composition,
containing at least one of the compounds of the general-fonnula (D, their derivatives, their
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analogs, their tautomeric forms, their stereoisomers, their polymoiphs, their pharmaceutically
acceptable salts, their pharmaceutically acceptable solvates thereof as an active ingredient,

together with phannaceutica]ly employed carriers diluents and the like.

Pharmaceutical compositions containing a compound of the present invention may be

| prepared by conventional techniques, e.g. as described in Remington: the Science and

. Practice of Pharmacy, 19™ Ed., 2:1 995. The compositions may be in the conventional forms,

10

15

20

30

such as capsules, tablets, powd_ers, solnﬁon's, s_uspensions, syrups, ‘aerosols or topical
applications. They may contain suitable solid or liquid carriers or in suitable sterile media to
form injectable solutibﬁs or suspensions. The compositions may contain 0.5 to 20 %,
preferably 0.5 to 10 % by weight of the active compound, the remaining being
pharmaceutically acceptable carriers, excipients, diluents, solvents and the like. '

- Typical compositions containing a compound of formula (I) or a pharmaceutically
acceptable acid addition salt thereof, associated with a pharmaceutically acceptable -
excipients which may be a carrier or a diluent or be diluted by a carrier, or enclosed within a
carrier which can be in the form of a capsule, sachet, paper or other container. When the -
carrier serves as a diluent, it may be solid, semi-solid, or liquid material, which acts as a
vehicle, excipients or medium for the active compound. The active compound can be
absorbed on a granular solid container for example in a sachet. Some of suitable carriers are
water, salt solutions, alcohols, polyethylene glycols, polyhydroxyethoxylated céstor oil,
peanut oil, olive oil, gelatin, lactose, terra alba, sucrose, cyclodextrin, amylose, magnesium
sterate, talc, gelatin, agar, pectin, acacia, stearic acid or lower alkyl ethers of cellulose, silicic
écid, fatty' acids, fatty acid amines, fatty acids monoglycerides and diglycerides,
pentaerythritol  fatty acifis esters, polyoxyethylene, hydroxymethylcelluiose and
polyvinylpyrrolidoﬁe. Similarly, the carrier or diluent may include any sustained release
material known in the art, such as glyceryl monostearate or glyceryl distearate, alone 6r
mixed with a wax. The formulations may also include wetting -agents, emulsifying and
suspending agents, preserving agents, sweetening agents or flavoring agents. The
formulations of the invention may be formulated so as to provide quick, sustained, of delayed
release of the active mgrechent after admmlstranon to the patient by employing procedures
well known in the art. ‘

The pharmaceutical compositions can be sterilized and mixed, if desired, with auxiliary
agents, emulsifiers, buffers and/or coloring substancw .and the like, which do not

deleteriously react with the active compounds.
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~ The route of administration may be any route, which effectively transports the active drug
to the appropriate or desired site of action effectively, such as oral, nasal, transdermal,
pulmonary or parental e.g. rectal, depot, subcutaneous, intravenous, infraurethral,

intramuscular, infranasal, ophthalmic solution or an ointment, preferably through oral route.

If a solid carrier is used for oral administration, the preparation may be tabletted, placed in

a hard gelatin capsule in powder or pellet form or it can be in the form of a troche or lozenge.

" If a liquid carrier is used, the préparation'may be in the form of a syrup, emulsion, soft gelatin

capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension or

solution.

For nasal administration, the preparation may contain a compound of formula (f) dissolved
or suspended in a Hqﬁid carrier, in particular an aqueous cartier, for aerosol application. The
caniermay contain additives such as solubilizing agent, e.g. propylene glycol, surfactants,
absorption enhancers such as lecithin (phosphatidylcholine) or cyclodextrin, or preservatives
such as parabens. '

For parental application, particularly suitable are injectable solutions or suspensions,
preferably aqueous solutions with the active compound dissolved in polyhydroxylated castor
oil.

Tablet, dragees or capsules having talc and/or a carbohydrate carrier or binder or the like
are particularly suitable for oral applicétion. Preferably, carriers for tablets, dragees or
capsules include lactose, corn starch and/or potato starch. A syrup or elixir can be used in

cases where a sweetened vehicle can be employed.

A typical tablet which may be prepared by conventional tabletting techniques may
contain: '
Core:

Acﬁve compound (as free compound or salt thereof) 3.0 mg

Colloidal silicon dioxide (Aerosil) : 1.5 mg
Cellulose, misrocrytalline (Avicel) - 70.0 mg
Modified cellulose gum (Ac-Di-Sol) 7.5 mg
Magnesium sterate | ad.
Coating: )
~ HPMC approx. | ' 90 mg
*Mywacett 9-40 T approx " 0.9 mg

*Acylated monoglyceride used as plasticizer for film coating,
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The compounds of general formula (I) or the compositions thereof are useful for the
treatment and/or prophylaxis of disease caused by metabolic disorders such as
hyperlipidemia, insulin resistance, Leptin resistance, h;perglycemia, obesit-y,' or
inflammation. '

These compounds are useful for the treatment of hypereholesteremla, _ familial
hypercholesteremia, hyperhuglyqendema, type 2 diabetes, dyslipidemia, disorders related to
syndrome X such as hypertens:on, obesity, msu]m resistance, coronary heart dxsease
atherosclerosis, xanthoma, stroke, peripheral vascular diseases and related disorders, diabetic
comphcatlons certain renal diseases such as glomemlonephntts, glomerulosclerosis,

nephrotic syndrome hypertensive nephrosclerosxs 1etinopathy, nephropathv psoriasis,
. polycystic ovarian syndrome, osteoporosis, inflammatory bowel dlseases myvotonic

dystrophy, arteriosclerosis, Xanthoma, pancreatitis and for the treatment of cancer,

The compoimds of the invention may be administered to a mammal, especially, a human

“in need of such treatment, prevention, elimination, alleviation or amelioration of diseases

mentioned above.

The compounds of the pfeeent invention are effective over a wide dosage range, however,
the exaet dosage, mode of administration and form of composition depends upon the subject
to be treated and is determined by the physician or veterinarian responsible for treating the
subject. Generally, dosages from about 0.025 to about 200 mg preferably from about 0.1 to -
about 100 mg, per day may be used. Generally, the unit dosage form comprises about 0.01 to
100 mg- of the compound of formula (f), as an active ingredient together with a
phannaceutieally acceptable carrier. Usually suitable dosage forms  for nasal. oral,
transdermal or pulmonary administration comprises from about 0.001 mg to about 100 mg,
preferably from 0.01 mg to about 50 mg of the active mgred1ent mixed with a
pharmaceutically acceptable carrier or diluent.

In another aspect of the present invention, method of treatment and/or prevention of the

diseases mentioned above are provided.

In a further aspect of the present invention, use of one or more compouuds of the general
formula (I) or pharmaceutxcally acceptable salts, for the preparation of a medicament thereof
for the treatment and/or preventlon of diseases mentioned in tlus document is provided.

In still further aspect of the present invention use of the compounds of the present
invention together with statms glitazones, sulfonylureas, fibric acid denvatwes o~
glycosxdase inhibitors or antiomda.nts is prowded



g

10

15

20

WO 01/53257 |
RE TN (9905

29
The invention is explained in detail in the examples given below which are provided by
the way of illustration only and therefore should not be construed to limit the scope .of the

invention.

PREPARATION 1:

Preparation of 1-(Zéhydroxyefhyn-2,5-diﬁ1ethyl-lH-pyrrole (Compound No. 2):

: éNN >

(Compound No. 2)

A mixture of hexan-2,5-dione (5 g), ethanolamine (26.7 g), pivalic acid (23.26 g) and the
solvent mixture containing n-heptane: te&ahydroﬁ.u‘an. toluene (4:1:1, § ml) was refluxed
with stirring at 110 — 120 °C. Water formed during the reaction was removed azeotropically
during 3 — 4 h. The mixture was cooled and the solvent was removed. The residue obtained
was dissolved in dichloromethane (30 mL), washed with saturated sodium bicarbonate
solution (30 mL), water (30 mL), and then with brine (30 mL), dried (Na;804) and the
solvent was evaporated. The crude compound obtained as an oily mass, was purified by
column chromatography (silica gel 100-200), using ethyl acetate: hexane (2:8) as an eluent to
obtain the tiffe compound.

In like manner to that described in Preparation 1, following compounds of the formula (1¢)

| (Given in Table 1) were prepared from the appropriately substituted diketones. The latter can

be synthesized by using various routes found in literature.
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Com

Substituents on-the pyrrole ring in (1e) -

p- No. =~

R

R3

R4

]
]

Mol
WL

(mp°C)

Yield

(Yow/w)

"H NMR

(300 MHz, 5, CDCl;)

1. H

H

111

98

——

2. (CH;

H
H

H
H

CH,

[ S Y]

¢

139

65

221 (6H, s);
3.70-3.72 (2H, m);

{3.89(2H,t, 1= 5.8 Hz);

5.76 (2H, s).

3. |ji-Pr

i-Pr

271

42

1.25 (12H, 4d, }=6.5 Hz); _
2.97 (1H, sept, I = 6.7 Hz);
324 (1H, sep, J = 6.7 Hz); -
3.85 H, m);

4.1 (2H, t, =7 Hz);

5.87 (1H, 5); )
7.19-7.32.(5H, m)

259

84

127(6H, 4, 1=6.5 Hz);

12.99-3.04 OH, m);

353 @H,1,I=6.15Hz);
3.82 (34, s);

4.09 (2H, t, J=6.2 Hz);
596(1H, d,J=3.5 Hz);
6.67 (1H, d, 1 =3.48 Hz);
691 QH, d,J=8.9 Hz);
72924, d, J=8.6Hz)

247

127 (6H,d, T =6.0 Hz);
2.97-3.06 (1H, m);

353 (2H,t, 1=6.0 Hz);
4.08 (2H,t, J=6.0 Hz); |
5.99 (1H, 4, J = 3.60 Hz);
6.10 (1H, d, I =33 Hz); _
7.05-7.1 (2H, t, T = 8.3 Hz);
734-7.37 (2H, m)

2

3232

(109°C)

55

134 (6H, d,1=7 Ha);

3.09 (1H, sep, J =7 Hz);
357 (2H, t,J=4.5 H2);
4.02 2H, t, I =4.5 H2);
7.03-7.30 (9H, m)

17 lir

ONHCO

L

442

(175-
178°C)

52

147 (6H, d,1=7.2 Hz):

13.5-3.6 (1H, m);

339 (2H, t, ] = 6.2 Hz);
3.99 (U, t, I = 6.6 Hz):.
6.7 (1H, s);

691-7.0 (3H, m)
7.08—7.19 (104, m).

456

(58 -

62°C)

50

281

79

1.55 (1H, s);

33 (2H, dd, 1 =6.0 Hz);
42 (2H, t, T=6.0 HZ);
625 2H, dd, J =3.6 Hz);
7.12H, t, Y =7.0 H2);
74(1H, m, J =9.0 Hz);

1742747 (64, m)
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_|{Comp |Substituents on the pyrrole ring in (1e) Mol. Wt.[Yield |'H NMR
.No. . (mp°C)
R R* _ R’ R . |N= (Y%w/w |(300 MHz, §, CDCI5)
}

: 1.10 (3H, t, 1 = 7.0 Hz);
10. @/ -COOEt [H O/ 21 358 1 5 ls0QH, s, 0m);
ke 3.35(2H, t, 1 = 6.0 Hz);

4.00 (24, t, J = 6.0 Hz);
4.10 (2H, t, J =Hzj;

. ) 6.69 (1H,s);  _

¢ [ . 7.10(2H, t, ] = 9.9 Hz);
’ . 7-39-7.46 (TH, m) -

— T e | e 126H,6,1=82);

AL P, | H CH | 2 167 | 68 2.2 (3H, s); :
: -|2.94 (11, septet);

, 3.77(2H, t, J = 6.9 Hz);

13.97QH, t, 1 =6.9 Hz).

PREPARATION2: | |
Compound 8 described in the table 1, can also be prepared by alternative route using the
corresponding aldehyde in better yields. The process is given below:

A mixture containing corresponding -aldehyde (2g) and sodium borohydride (0.167 g) was

. dissolved in absolute alcohol (20 mL). It was stirred at 0-5 °C for about 2 h. The solid

10

15

20

prt_)duct obtained, was diluted with ice-cold water (40 mL), and stirred for 15 min, filtered
and washed with water (2 x 10 mL), dried in vacuum desiccator over phosphorous pentoxide
(2 g, 100 %).

PREPARATION 3:

Preparation of Methyl 2-(2,5-dimethyl-1H-pyrrol-1-yl)ethy! sulfonate (Compound No.

0S0,CH;
é’“/\/

To a solution of compound 2 obtained in preparation 1 (3.0 g), triethylamine (11mL) was
added methane sulfonyl chloride (5 g) at 0 °C and was stirred at 0 °C for 1h under nitrogen-

13):

atmosphere. The mixture was warmed to temperature of about 20 to 25 °C and was stirred at

that temperature for about 2 h (TLC). After the completion of reaction, water (30 mL) was
added and the organic layer was separated. The mixture was washed with saturated sodium
bicarbonate solution (20 mL), water (20 mL), and then with brine (20 mL), and dried over
NezSOs. The organic layer was evaporated under reduced pressure, The crude substance was
used in the next step without purification. In like manner to that described in Preparation 3
following compounds of the formula (lc) (given in Table 2) were prepared from the

-appropriately substituted pyrrole derivatives (1) described in Table 1:
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Table 2 H e -
) Rl
' R - osc; CH
e o 2y
% N/\a{ /
e //
R® \R4 e
Cas |
Comp |Substituents on the pyrrole ring in (Ic) Mol. . |Yield |'HNMR
. No. ' wL ]
R R Ty R n=Ymp°C)|{(%w/W [(300 MHz, 5, CDCL)
) :
|- - | 2.7 (3H, s);
2| H |, H H H 2| 189 { 26 443 (2L £, T = 5.2 Ha);
16.17 (2H, t, I =2.1Hz);
6.7 QH, 1, J=2.1 Hz);
— . i | o |223(6H,s); -
13. | cH H H Gy 12 1217 | 6 LGRS |
4.08(2H, ¢, Y=5.8 Hz);
. 4.34 (2H,t, T=5.8 Hz);
) 5.78 2H,s)
4, | iPr - @/ H i-Pr 2 {3404 97 |
15. i-Pr H H 2 1337 )] 99 [
HCO
T _ 1.29 (6H, d, T = 6.0 Hz);
16. | iPr H H ,©/ 2 2 269 3H, s);
F 125 2.92-2.99 (1H, m);
: 4.05(2H, t, T=6.0 Hz)
4.27 (2H, t, = 6.0 Hz);
6.00 (1H, 4. J =3.4 Hz);
6.1(1H,d. J=3.4 Hz);
7.07-7.1 CH, t,J=6.0
|Hz); ‘
7.30-7.35 (2H, m)
: 1.35 (6H, d, J =7 Hz);
17. i-Pr H ©/ ,©/ 2 | 369 61 197 (3H, s);
F _ 3.0—3.05 (1H, m);
4.05 2H, . 1 = 6.2 Hz);
4.15 (2H, t. T =6 Hz);
622 (IH,s);
7.07—7.30 (9H, m)
18. | iPr NHGO ©/ g 2 | 520 | 8 |
_ Fo (160 —
1162°C)]
19. | iPr _NHCO @/ F@/ 3] s34 | 100 |
| 20. @/ H H g 2 1391 98 [
F
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- Table 2: contd.
Com|Substituents on the pyrrole ring in (1c) Mol |Yield |'HNMR
P ' Wt '
No. R’ R’ R’ R'  [n= {(mp°C)|(%wiw |(300 MHz, 5, CDCL)
) )
21, .COOEt | -H 2 | 431 | 983 |7
~ ©/ : - r . FO/ :
. . « | oy |128(6h,d,T=17.7Hz);
22, i-Pr. H ‘ H CH, 2 | 245 | 971 [osiam, 9
2.83 —2.92 (1H, m);
] 4,14 (2H, t, ] = 6.9 Hz),
T L 4.34 (2H,t,1=69 Hz);
5.83 (2H, s).
EXAMPLE 2 :
- Preparation of Ethyl 3-{4-[2(2,5-dimethylpyrrol-1-yl)ethoxy]phenyl}-2-
~ ethoxypropanoate | '
QoA
e 3 He
H Q

A mixture ethyl 3-(4-hydroxyphenyi)-2-ethoxypropanoate (1.12 g), and potassium
carbonate (2.37 g) in dimethyl formamide (20 mL) was stirred at 70 °C - 80 °C for 10 min,
after which mesylate (comp. No.13) (2.3 g) in dimethyl fon:namzde (10 mL) was added. The
reaction mixture was stirred at 70 °C to 80 °C for 5 h and allowed to stand overnight at 25 °C
— 30 °C (ca.16 h). The reaction mixture was diluted with water (40 mL). The product was
extracted with ethyl acetate (2 x 100 mL). The organic layer was washed with saturated
sodium bicé_\rbonate solution (65 mL), water (2 x 80 mL), brine (80 mL) and was dried over
sodium sulfate. Ethyl acetate was evaporated under reduced pressure to obtain an oily

product. :

The crude (3 g) prodﬁct was chromatographed over silica gel using chloroform : ethyl

‘acetate (9 : 1) as an eluent to afford the pure titled compound (2.6 g, 89 %).

In like manner to that described in above example, the following compounds of the formula
(D) (given in the Table 3) were prepared from appropriately substituted pyrrole derivatives as
described in Table 2: ' '
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- |Ex.. [Substituents on-the pyrrole ring {h (I).

No. .

R!.

RZ

R3

Mof.
Wit

- {(mp°C)

Yield

(Yowlw-
)

‘H'NMR

(300 MHz, 5, CDCly)

331

317

LIS(3H,t, =69 Hz); .
122(3H,1,7=6.9 Hz);
2.94 (2H, dd);

13.33 <338 (1K, m);

3.54-3.65(1H, m); -
3.95 (1H, dd);

4.12 - 4.26 (6H, m);
6.16 (2H,t, I=2.1Hz);
6.7 (2H,t,J=2.1Hz); -
6.8 (2H, d, I = 8.5Hz);
7.15 (?H, d, J=8.5Hz).

CH;

CH;

359

37

1.15 (3H, t, ] = 6.9 Ez);
1.25 (3H, 1, ] = 6.9 Hz);
227 (64, s);

2.91-2.94 (2H, m);
3.32-3.60 (2H, m);
3.97 42 (7H, m);
5.78 (2H, s);

6.78(2H, d, I = 8.5Hz);
7.15 (2K, d, ] = 8.5Hz).

i-Pr

i-Pr

491

35

L16 3H,t,J= 6.9 Hz);
1.2 -1.3 {15, m);

2.94 -2.96 (3H, m);
3.51-334 (2H, m); -
3.96 (2H,t, J = 6.9 Hz);
4.1-42(4H, m);

43 (2H,t,1=6.9),
5.89 (1H, s);

6.8 (2H, d, J = 8.5Hz).;
7.15 (2H, d, ] = 8.5Hz).
7.2-7.33(5H, m)

i-Pr

HiCO :

479

33

1.1GH,t =7 Hz);
1.2 (3H, t,J =7 Hz);
1.31 (6H, d, J= 6 Hz);
3.0-3.1(1H, m);

3.8 (3H, 5); 3.85 (2H, 1,);
392 (14, ),

l4.12— 4.16 OH, q, T=7.14

Hz),
4.28 (2H,t, = 6.8 Hz);
5.98 (1H,d, J=3.4 Hz);

16.07'(11{, d, J=3.5 Hz);

6.56 (2H, d, ¥ = 8.6 Hz);.
6.93 (2H,d, J=8.7Hz)
732(2H,d, J=8.5 Hz);

7.05 H, d, I = 8.5 Hz);

2.90 (2H, dd); 3.33 (2H, m);
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Ex.
No.

Substituents on the pyrrole ring in (F)

Rl RZ RJ

R4

Mol. Wt.
(mp°C)

Yield

(Yowl!
w)

TH NMR

(300 MHz, 5, CDCLy)

i-Pr H H

PR

Iog

467

51

1.15 (3H, t, J=6.9Hz);
L22 3K, t, J=7.1 Hz);
1.31 (6H, d, J=6 Hz);

|2.90 (21, dd);

3.33-335 (I, m); - -

3.84 (21, t, J=6.6 Hz);
3.33-3.58 (2H,m);
3.91-3.95 (1H, dd); .
4.12-4.19(2H, q, J= 7.0 Hz);
4.29 (2H. t, J=6.6 Hz);

6.55 (2H, d, J=8.6 Hz);
|6.1G (1H, d, }=3.5 Hz);

5.98 (14, d, I=3.4 Hz);
7.0-7.1 (4H, m);

7.3 - 7.38 . {(2H, x)

i-Pr H

543

48

1.1 GH, 1, 1=6.99 Hz);
12GH,t, J="7.1 Hz);
136 (6H, d, T=7Hz);
29 (28, d, 7=6.29 Hz);
3.0-3.1 (1H, m);
3.3-3.58 2H, m);

3.8 (2H,1, 7=6.8 Hz);

13.92H, t, J=7 Hz);

4.1 —4.2 (4H, m);
6.2 (1Hs);
6.5—7.3 (13, m).

i-Pr

662

1.08 GH, ¢, 1=7.0 Fiz);
116 (3H, t, J=7.0 Hz);
1.49 (6H d, =7 Hz);

2.85 (2H, dd)

3.26 (1H, m); 3.5(2H. m),
3.87 (21, 0); 3.9 (1H, t;
4.09 2H, q); 4.19 (2H, 1):
6.53 (2H. d, }=8.5 Hz)
6.79 (1H. s);

6.90—7.18 (16H, m)

i-Pr -

@,NHC

676

89

114 2H.1,,1=6.9Hz)

1.22 (3H. 4, I=7Hz);

1.53 (6H.d,J=T7Hz);

1.97 (2H, m); 2.91 (?H.dd) 3.32
(1H, m); 3.56 (2H, m): 3.76 (2H. t);
303 (IH. &)

4,07 (2H. 1);

4.15 (24, q, =7 Hz);

6.62 — 6.65 (2H, d);
6.84 (1H. s);
6.9-6.98 (3H, m);
7.03-7.05 (2H, d);
7.05-7.18 (10H, m).

501

15

L12(3H, ¢ J=7.0 Hz);
121 (BH.t, J=7.0 Hz);

{2.88 (2H, 6, T=6.0 Hz);

3.3 (14, m); 3.6 (1K, m): 3.61 (28,
); 3.9 (IH, m); .

4.1 2R, 1, I=79 Hz);

437(2H, ¢, I=6.0 Hz);

6.26 (2H, dd, J =3.3 Hz): -

6.9 (2H, d, J=9.0 Hz);

7.1 2H, m);

7.41 - 749 (9H, m).
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Table 3 : ...contd.
Ex. {Substituents on the pyrrole ring in (I) _ Mol. {Yield ['HNMR
No. Wt
R’ R’ R’ R* = }mp°C)|{(Yewiw 1(300 MHz, 8, CDCly)
)

1.1-1.25 (OH, m);
10 ©/ | -coost H O/ 21 5B 135 hgoH, 4 1=6.3 Ha:
. F | 3.3 (1H, m); 3.6 (1H, m);
3.61 (2H, m); 3.9 (14, t);
4.1 -4.21 (6H, m);
163 (1H, s);
6.9 (2H, d, J = 9.0 B2)

7.1 (2H, m); .
7.42 - 747 (9H, m)

| : ) ~ 1153H, 1, 1=6.9 Hz);
1| iPr H B O 2 | 387 | 324 123H,t, T=69 Hz);

125 (6H,d,J= 67 H2);
k27315

2.9 3.0 GH,m);
33-3.63 (21, m);

396 (1H,dd, )

4.06 (2H, t, ] = 6.9 Hz);
4.14— 424 (41, m);
5.83 (2H, s);

6.73 (2H, d, = 8.5 Hz);
7.15 (2H, d, = 8.5 Hz).

EXAMPLE 13 :
Preparation of 3-{4-[2-(2,5-Dimethylpyrrol-1-yl)ethoxy] phenyl}-z-ethoxypropanoic acid

du/\/o
.,

Example no. 13

A mixture of substituted ester (prepared in example 2) (1.38 g), sodium hydroxide (3.0 %, 15
mL) in methanol (20 mL) was stirred at 20 °C to 25 °C for 10 b. Methanol was evaporated
under reduced pressure. The residue was diluted with water (20 mL) and it was acidified with

dilute hydrochloric acid. The prdduct was extracted with ethyl acetate (3 x 20' mL). The

organic fayer was washed with saturated sodium bicarbonate solution (65 mL), water (2x 80
mL), brine (80 mL) and it was dried over sodium sulfate to obtain an oily product (1.2 g, 94

+ %).The crude product (3 g) was separated by column chromatography using silica gel using
hexane : ethyl acetate (9 : 1) asan eluent to-afford the pure titled compound (0.75 g, 59 %).

In like manner to that described in Example 13 the following compounds of the formula (I)
(given. in Table 4) were similarly prepared from the appropriately substituted pyrrole
derivatives:
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Table 4 : _

Ex. |Substituents on the pyrrole ring ia () Mol Wt. [Vield |'H NMR
No. R! R [y R* (mp°C)  [(%wiw) | (300 MHz, 3, CDCl;)

2 " " H H 2 | 303 | m ;'glf(gf’dﬁ)f 6.5Hz); .
- | 3.0 (1h, dd);
13:36-3.6 2H, m);
14.01 (1H, dd);
4.17~4.28 (4H, m)
6.16 (2H, 1, I =2.18z);
P . 6.75 - 6.80 (4EL m);

. | ; | | | 67 QEL £, T=2.1H);
. \ 6.8 (2H, d, = 8.5Hz);
17.15 (1, d, 3 =R 5Hy).

| _ 11 I=T7H2);
3] o H 'H co, |2 | m2 | s 22355%?}; 7Hz)

. : 2.93 -3.08 (2H, m)
(102) 3.45-3.59 (2H, m);
4.03 - 4.18 (5H, m);
5,79 (1H, s);
6.78(2H, d, 1 = 8.5HEz);
7.15QH, d, J=8,5H2).
112GH.1,1 =69 Ha);

tia]  ipr . { H i-Pr 2 463 4 11313 (12H, m):
2.96 - 3.76 (TH, m);
: 4.03 - 4£.05 (2H,m);

430(2H,1,1=6.9 Hz);
5.89 (1H, s);
6.80 (2H, &, J = 8.5Hz);
7.15QH, d, F=8.5Hz), -
| 72-73(CHm).

. - 13(H,t J=7 H),
1I5] b | H H @’ 2 S 8 g6, 4, T=6Ha),

HyCO

2.90 (2H. dd);
3.04-3.06 (1H, m);
3.33- 3359 Q2H, m):
3.8 3H, s);

4.0 (14, 1),

3.84(2H, 1, Y=6 Hz};
428 (2H,1,J=6.7 Hz);
3.98 (1M, 4, J=3.4 Hz):
6.56 (2H, d, ] = 8.6 Hz);
6.08 (1H, d, J=3.5 Hz):
6.93 (2H, d, =38.7Hz);
7.03 (2H, t, J=8.5Hz);
732 (2H, 4, ] = 8.5Hz).

....contd
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Ex.
No.

Substituenis on the pyrrole ring in (I)

Rl

Rl

R3

R—1

Mol. Wt.

' |(mp°C)

Yield

(Yow/w

'H NMR

(300 MHz, 5, CDCL)

16

i-Pr

H

'H

¥

=

439

36

117 (3H, t, 1= 6.9 Hz);
1.31 (6H, d, J=6.9 Hz):
2.93 (21, dd);

3.03-3.1 (1H, m);

3.33 - 3.58 (2H, m); _
3.84 (2H, t, = 6.5 Hz);
4.0 (1H, m); :
429 (2H, 1, J=6.6 H2);
6.56 (2H, d, J= 8.6 Hz):
6.10 (1H, 4, 1=5.5 Hz);

{600 (1H, d, J=3.5Hz);

7.0-7.1 (4H, m);
7.3 -7.38 (2, m).

{17

i-Pr

515

128)

127~

53

1.19(3H, t, J=6.9 Hz);
1.36 (6H, 4, 3=7 Hz);

12.95 (2H, dd, 7=7.1 Hz):

3.0-3.1 (0¥, m);

13.45-3.57 @H, m);

3.83 (24, t, J=6.5 Hz);
4.0 - 4.04 (1H, m);

42 (2H, t, == 6.7 Hz);
6.2 (1H, s}; .
6.5 -7.28 (13H, m).

18

i-Pr

@,NHCO

634

(112-
114)

61

1091 (3H, t, 1 = 6.7 Hz);

1.45 (6H, d, I= 6.8 Hz);
291 (2H, dd);

3.13 (IH, m);

3.32 - 3.49 (2H, m);

3.80 3H, m)

4.15 2H, t, J= 6.5 Hz);
6.46 (2H. d); 6.78 (1H, s;
6.86 —7.18 (16K, m).

[ 19

i-Pr

@,NHOO

648

(114-
116)

24

1.1 (3H, ¢, I=THz);
147 (6H, d, I=7THz);
1.91 (2H, m);

3.01 (2H, ddy;

{341 (1H, m);

398 (iH. t);

3.71 @H. t, J=6 Hz);

402 (2H, 1, I=7.2 Hz):
6.59 (1H, t);

6.78 (1H, s);

6.9 (2H, m); 7.1 (10H, m).

20

473

60.3

0.9 GH, 1);
2.6 (1H, 1);

RIQ@H, d);

32 (14, m);
5.5 (2H, 1);
5.6 (1H, m);

‘1621 (2H, dd, F=3 Hz);

6.9 2H, d);
7.0 QH, t, J=9.0 Hz):
731 7.6 (9H, m).

..contd.
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Table 4 : ....contd.

Ex. |Substituents on the pyrrole ring in () -] Mol Wt.|Yield {"HNMR
No. 1 3 3 q (@pC) .
R R R’ R n= (Yow/w (300 MHz, 5, CDCls)

- 0.9 (3H, 1);
21 @f -CO(?Et H 0 2 545 83 2.6 (1H, 1)
F 129 (2H, d); -
- - - 3.2(1H, m);
3.5 QH, t);
13.6 (1H, m);
6.7 (1H, 5);
6.9 (2H, d);

7.1 (@H, 1
7.29-7.6 (9H, m).

- _ _ | o |LI7TGH 1, T=69 Hz);
2!  iPr H H Chs 1.2 1 359 | 20 Nyo6(erL 4, T=6.7 H2);
227@3Hs); -
2.9-3.0 (1H, m);
3.07 (1H, dd);
13.42-3.58 (2H, m);
4.02-4.08 (34, m);
4.2 (H, 1, 1=6.3 Hz);
5.83 2HL s);
l6.7 (2, d, 7= 8 Hz);

17.15(2H, d, 3 =8 Hz),

EXAMPLES 23- 33 are the corresponding sodium salts of the acids in the example 12 — 22

-prepared according to the following method.

EXAMPLE 26 : : _
Preparation of sodium salt of 3-{4-[2-(2,5-Dimethylpyrrol-1-yl)ethoxy]phenyl}-2-
ethoxyprepanoic acid

OCH;

Example no. 26

To acid _cdmpound (prepa:c;d in example 15 above) (0.64 g) taken in 20 mL methanol,

" sodium hydroxide (0.056 g) was added and stirred for 3 hour at 20 °C-25 °C. Afterwards,
~ methanol was distilled at reduced pressure, to obtain the titled compound (0.5 g).

| EXAMPLES 34- 44 are the corresponding calcium salts of the acids in the example 12 — 22

prepared according to the following method.
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EXAMPLE 37 :
Preparation of calcium salt of 3- ~{4-{2-(2,5-Dimethyipyrrol-1 -yl)ethon]phenyl}-z-
ethoxypropanoic acid -

- OCH;

H " Example no 37 -

The sodium salt (obtained in example 26)(0.5 g) was dissolved in methanol (20 mL) and

“treated with calcium acetate (0.195 g) at 20 °C — 25 °C. Farther, 50 mL of water was added

when the calcium sait-of the acid precipitates out. The prebipitai_e was filtered, washed with
water and then with di-isopropyl ether (2 x 20 mL) to afford the title compound.

Similarly, other pharmaceufically acceptable salts can be prepared in a similar way as

literature.

The compounds of the present invention lowered random blood sugar level, triglyceride,
total cholesterol, LDL, VLDL and increased HDL. This was demonstrated by in vivo animal

experiments.
'-Dembnstration of in vivo efficacy of compounds:
1. Plasma triglyceride and total cholesterol lowering acﬁﬁty in Swiss albino mice :

Male Swiss albino mice (SAM) were obtained from NIN, Hyderabad, India and housed in
Zydus animal house. All these animals were maintained under 12 hour light and dark cvele at
25+1 °C. Animals were given standard laboratory chow (NIN Hyderabad. Iudla) and w ater
ad libitum. SAM of 20-25 g body weight range were used.

 The test compounds were administered orally to Swiss albino mice at 0.3 to 50 mg / kg/
day dose for 6 days. Control mice " were treated with vehicle (0.25% of
Carboxymethylcellulose; dose 10 mi/kg).

The blood sample§ were collected in fed state Lhour after drug adminisuation on 0 and 6

day of the treatment. The blood was collected from the retro-orbital sinus through heparinised

capillary and the serum was analyzed for triglyceride and total cholesterol (Wieland, O.

~ Methods of Enzymatic analysis. Bergermeyer, H., O., Ed, 1963. 211-214; Trinder, P. Ann.
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Clin. Biochem. 1969. 6: 24-27). Measurement of plasma triglyceride and total cholestérol )

done using commereial kits (Zydus-Cadila, Pathline, Ahmedabad, India).

Formula for calculation

Percentage reduction in trigiycerides/total cholesterol were calculated according to the
formula : S TT/TO

Percentage reduction (%) =1 x 100
: TC/OC
OC = Zero day control group value  OT = Zero day treated group value
TC = Test day contiol group TT = Test day treated group

2. Cholesterol lowering activity.in hypércholestemlemic rat models
Male Sprague Dawley rats stock bred in Zydus animal house were maintzined under 12

‘hour tight and dark cycle at 2541 °C. Rats of 180-200 g body weight range were used for the

experiment. Animals were made hype_rbhelesterolemic by feeding 2% cholesterol and 1%
sodium cholate mixed with standard laboratory chow (NIN, Hyderabad, Tndia) and water ad
libitum for 15 days. Throughout the experiment, 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 normal and hyperlipidemic rats. Atherosclerosis. 1988. 74: 215-

225).

The test compounds were administered orally at a dose 0.1 to 50 mg/ kg/ day for 6 days.
Control group was treated with vehicle alone (0.25% of Carboxymethylcellulose; dose 10
mlb/kg).

The blood samples were collected in fed state 1hour after drug administration on 0 and 6

- day of the treatment. The blood was collected from the retro-orbital sinus through heparinised

capillary and the serum samples were analyzed for triglyceride and total cholesterol and HDL B
using commercial kits (Zydus-Cadila, Pathline, Ahmedabad, Indiz). LDL and VLDL
cholesterol were calculated from the data obtained for total cholesterol, HDL and trigljrceride.
The reductions of various parameters examined are calculated according to the formula.

LDL and VLDL cholesterol levels were calculated according to the formula ;
'LDL cholesterol in mg/dl = Total cholesterol — HDL cholesterol - triglyceride

VLDL cholesterol in mg/dl = Total cholesterol - HDL cholesterol - LDL cholestezol
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Claims:

1. A compound reprelsented by the formula (T) :
- R

R2~_~ SR6Y
CHg)— W—Ar
« N— Z)R 7R8
R3 7
R4 - _

its derivatives, its analogs, its tautomeric forms, its stereoisomers, its polymorphs, its
pharmaceutically é,cceptable salts and its phérmaceutically acceptable solvates, wherein one
Or more Sroups R', R? R, R’ may be same or different and represent hydrogen, ‘halogen,
perhaloalkyl, hydroxy, thio, amino, nitro, cyano, formyl, amidino, guamdmo, substituted or
-unsubstituted groups selected from linear or branched (Ci-Crp)alkyl, (Cz-Clz)alkenyl, (C3-

-C;)cycloaikyL.:(CrC-,)cycloaIkenyL bicycloalkyl, bicycloalkenyl, (Ci-Cip)alkoxy, cyclo(Cs-
 Cy)atkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heterocyclylatiyl,

. heteroara]kyl, heteroaryloxy, heteroaralkoxy, heterocyclylalkyloxy, acyl, acyloxy, acylammo,
monoalkylammo, dialkylamino, aryiammo, aralkylamino, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, heterocycloatkoxycarbonyl, heteroaryloxycarbonyl,
heteroaralkoxycarbony!, =~ hydroxyalkyl, = aminoalkyl, monoalkylaminoalkyl,

dialkylaminoalkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl,

- alkoxycarbonylamino, aryloxycarbonylamino, aralkyloxycarbonylamino,
aminocarbonylamino,  alkylaminocarbonylamino,  alkylamidino,  alkylguanidino,
dialkylguanidino, hydrazino, hydroxylamino, carboxylic acid and its derivatives, sulfonic
acid and its derivatives, phosphonic acid and its derivatives; or the adjacent groups R? and R®

- together may form a five or a six membered ring, optionally containing one or more double
bonds and optionally éontaining one or more heteroatoms selected from O, N, or S; n is an
rinteger ranging from 1 to 8; W represents O, S or NR® where R’ represents atkyl or aryl; Ar

- represents a substituted or unsubstituted divalent single or fused aromatic, heteroaromatic or
heterocyclic group; R® and R® represent both hydrogen or together represent a bond; R’ and
R® may also Tepresent a h}rrdroxy, alkyl, alkoxy, halogen, acyl, substituted or unsubstituted
aratkyl group; X represents O or S; R’ represents hydrogen, perfluoroalkyl, substituted or
unsubsﬁﬁlied groups selected from alkyl, cycloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
heterocyclyl, alkoxyalkyl, aryloxyalkyl, all—c.oxycarbonyl, aryloxycarbonyl,
cycloalkyloxycarbonyl, alkylaminocarbonyl, éryianﬁnomrbonyl, acyl groups; Y represent.s
O or-§; Z represents oxygen or, NR")! where R'® fepresents hydrogen or substituted or
unsubstituted groups selected from alkyl, aly_l, aralkyl, hydroxyalkyl, aminoalkyl, heteroaryl,
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hetercaralky! groups; R® represents hydrogen, substituted or unsubstituted groups selected
from alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocyclylalkyl,
hydroxyalkyl, alk_oxyalkyl; alkylamin;)alkylhgroups; R¥and R® together may form a 5 or 6
membered substituted or unsubstifuted cyclic ring structure containing carbon atoms or

containing one or more heteroatoms selected from O, N and S.

' 2. A compound according to claim 1, wherein the substituents on RY, R R? and R® are |

selected from halogen, hydroiy, nitro or unsubstituted or substituted groups selected from

. alkyl, cycloalkyl, atkoxy, cycloalkoxy, aryl, aralkyl, aralkoxyalkyl, heterocyclyl, -

heteroaryl, heteroaralkyl, acyl, acyloxy; hydroxyalkyl, -amino, acylamino, .arylamino,

| aminoalkyl, aryloxy, aralkoxy, alkylamizid, alkoxyalkyl, alkylthio, thioalkyl groups,
carboxylic acid or is .derivéiives, or sulfonic acid 01; its derivatives or phosphonic acid or
its derivatives. '

3. A compound according to claims 1 and 2, wherein Ar represents substituted or
unsubstituted divalent phenylene, naphthylene, benzofuryl, indolyl, indolinyl, quinolinyl,
azaindolyl, azaindolinyl, benzothiazolyl or benzoxazolyl groups.

4. A compound according to claim 3, wherein the substituents on the group represented by
Ar represents substituted or unsubstituted linear or branched alkyl, alkoxy, halogen,
haloalkyl, haloalkoxy, acyl, amino, acylamino, thio or carboxylic or sulfonic acids and

their derivatives, phosphonic acid and their derivatives.
5. A comi:ound according to claim 1 which is selected from :
(i) Ethyl 3-{4-[2-(pyrrol-1-yl)ethoxy]phenyl}-2-ethoxypropanoate
(+) Ethyl 3-{4-[2-(pyrrol-1-yD)ethoxy]phenyl}-2-ethoxypropanoate
(-} Ethyi 3- {4-[2;-(pyrro [-1-yl)ethoxy]phenyl}-2-ethoxypropanoate
(%) Ethyl 3-{4-[2-(2,5-dimethylpyrrol-1-yl)ethoxylphenyl}-2-ethoxypropanoate
(1) Ethyl 3-{4—[2—(2,5—dimethylpy1ro!—1-yl)ethoxy]phényl}-Z-ethoxypropanoate
(~) Ethyl 3-{4-[2«2,5-dimethylpyrrol-1 -jrl)ethﬁxy]pheﬁyl}-2-ethoxypropanoate
&) Ethyl 3-{4-[2{2,5-dﬁsopmpy1-3 -phenylpyrrol-1-ylethoxy]phenyl }-2-
ethoxypropanoate | - |
(+) Ethyl 3-{4—-[2-(2,5—diisopropyl—3 -phenylpyrrol-1-yl)ethoxylphenyl}-2-
ethoxypropanoate |
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(~j Ethyl 3-{4-[2-(2,5-diisopropyl-3-phenylpyrrol-1-yDethoxy]phenyl}-2-
ethoxypropanoate . |

(%) Ethy! 3-(4-{2-[2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yllethoxy} phenyl)- 2-
ethoxypropanoate |

(+) Ethyl 3-(4-{2-[2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yllethoxy} phenyl)- 2-
ethoxypropanoate - '

(-) Bthyl 3-(4-{2-[2-isopropyl-5-(4-methoxypbenyl)pyrrol-1-yi] ethoxy}phenyl)- 2~
ethoxypropanoate :

&  Ethyl  3-(4-{2-[2-(4-fluoropbenyl)-5-isopropylpyrrol-1-yllethoxy}phenyl)-  2-

~ethoxypropanoate

&)  EBthyl 3-(4-{2-[2-@-fluorophenyl):5-isopropylpyrrol-1-yljethoxy}phenyl)-  2-

ethoxypropanoate

- PBtyl  3-(4-{2-[2-{4-fluorophenyl)-5-isopropylpyrrol- 1-yilethoxy}phenyl)-  2-
ethoxypropanoate

_(i) Ethyl 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyl-3-phenylpyrrol-1-yllethoxy} pheny1)- 2-
ethoxypropanoate

(+) Ethyl 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyi-3 —phenylpj}rrol—l-yl] ethoxy}pheny1)- 2-
ethoxypropanoate .

) Eﬂ:ljd 3-(4-{2-[2-(4-fluorophenyl}-5-isopropyl-3-phenylpyrrol-1-yl]ethoxy} phenyl)- 2-

- ethoxypropanoate

{£) Ethyl. 3-(4-{2-[2-(4-fluorophenyl)-5-phenylpyrrol-1-yljethoxy} pheny!}- 2-
ethoxypropanoate

{#+) Ethyl 3-(4-{2-[2-(4-fluorophenyl)-5-phenylpyrrol-1-yljethoxy} phenyl)- 2-
ethoxypropanoate :

(-) Ethy! 3-(4-{2-]2-(4-fluorophenyl)-5-phenyipyrrol-1-yl]ethoxy} phenyl}- 2~

 ethoxyropanoate

@) Ethyl 3-{4-[2-[2-(2-phenyl-3-carboxy-5-(4-fluorophenyi)pyrrol-1-yl)ethoxy]pheny!-2-

-ethoxypropanoate

(+) Ethyl 3-[4-[2-[2—(2-phenyl-.3-carboxy—5-(4—ﬂuofophenyl)py1rol-l-yl)ethoxy]phenyl_-z-

- ethoxypropanoate
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(-) Ethyl 3-[4-{2-[2-(2-phenyl-3 -carboxy-5-(4-fluorophenyl)pyrrol-1-yl)ethoxy]phenyl-2-
_ethoxypropanoate

(&) Ethyl 3-(4-{ 2-[2-(4-fiuorophenyl)-5-isopropyl-3 -phenyl-4-phenylcarbamoylpyrrol-1-
yljethoxy}phenyl)- 2-ethoxypropanoate

. (+) Ethyl 3-(4-{2- [2—(4-ﬂu0rophenyl) 5~1sopropyl-3-pheny1—4-phenylcarbamoy1pyrroI 1-
) yi]ethoxy}phenyl) 2—ethoxypr0panoate

(-) Ethyl 3-(4-{2-[2— (4-fluorophenyt)-5-isopropyl-3 -phenyl-4-phenylcarbamoylpyrrol-1 -
ylJethoxy}phenyl)- 2-ethoxypropanoate

. (#) Ethyl 3-(4- {3-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yl}propoxy}phenyl)- 2-ethoxypropanoate
(+) Ethyt 3-(4»-{3 [2-(4-ﬂuorophenyi)—5-1sopropyl—3-phenyl—4-phenylcarbamoy1pyrrol-1-
yl]propoxy} phenyl)-z-ethoxypropanoate

R (-) Ethyl 3-(4-{ 3-[2-(4-ﬂuorophenyl)-5-.1sopropy1-3 -phenyl-4-phenyicarbamoylpyrrol-1-

yljpropoxy} phenyl)-2-ethoxypropanoate

.(i) Ethyl 3-{4—[2-(2-isopropy1~S-methylpyrrol-I-yl)ethoxy]phényl} -2-ethoxypropanate
(+) Ethyl 3-{4-[2-(2-isopropyl-5-methylpyrrol-1 —yl)ethoxy]phenyl}-2-ethoxypropanate
( ) Ethyl 3 -{4-[2-(2-isopropyl-5-methylpyrrol-1-yl)ethoxylphenyl} -2-ethoxypropanate

—

\ (%) Ethyl 3-{4-[2-(pyrrol-1 -yl)ethoxy]phenyl}-2-ethoxypropan01c acid and its

¥ pharmaceutlcaﬂy acceptable salts

, (+) Ethy! 3-{4-[2-(pyrrol-1 -yl)ethoxy]phenyl} -2-ethoxypropanoic acid and its
pharmaceuucaily acceptable salts

; (-) Ethyl 3-{4-[2-(pyrrol-1-yl)ethoxylphenyl }-2-ethoxypropanoic acid and its

pharmaceutically acceptable salts

() Etﬁyl 3-{4-[2-(2,5-dimethylpyrrol-1-yl)ethoxy] phenyl}-z-eﬂmkypropandic acid and
its pharmaceutically acceptable salts

(+) Ethyl 3-{4-[2-(2,5 -dlmethylpynol -1-yDethoxy]phenyl}-2 -ethoxypropaumc acid and its

\\ pharmaceutically acceptable salts

( ) Ethyl 3-{4-[2-(2, S-dxmethylpyrrol- -yDethoxy]jphenyl} -2—ethoxypropanoxc acid and its
\pharmacetmcally acceptable salts
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(£) Ethyl 3-{4-[2- (2 5-diisopropyl-3-phenylpyrrol-1-ylethoxy]phenyl } -Z-Gmoxypropanozc
acid and its pharmaceutically acceptable salts _
(+)§E3&3-{4-[2-(2,5-diisopropyl-3-phenylpyrrol-l-yi)ethoxy]phenyl}-2~ethoxypropanoic :
acid and its pharmaceutically acceptable salts

{-) Eih;yl 3—{-4-[2-(2,5-diisoprqpyl-3 -phenylpynol-l-yl)ethoxy]phenyl}-.2-—éthoxypropanoic
acid and its phalmaceutically-sacceptable salts

@) 3-(4- {2— [2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yljethoxy} phenyl)-2-

ethoxypropanoic acid and its pharmaceutically acceptable salts

{+) 3-(47{2-[2-isop1jopyl-5-(4-m¢thoxypheny1)pyno’l-1-yl]ethoxy} phenyi)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts

) 3-(4—{24[2—isopropyl—5-(4—mcth0xyph§nyl)pyrrol-'1-yl] ethoxy}phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts

) 3-(4-{2—;{2—(4-ﬂuoropheny1)—5 -isoprepylpyrrol-1-yllethoxy}phenyl)-2-ethoxypropanoic
acid and its pharmaceutically acceptable salts

() 3~(4-{2-f2-(4-fluorophenyl)-5-isopropylpyrrol-1-yllethoxy}phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts

=) 3-(4-{2.—[2—(4—ﬂuorophcnyl}-S-isoprop)flpynol-—1 -yljethoxy}phenyl)-2-ethoxypropanoic
acid and its pharmaceutically acceptable salts

() 3-(4-(2-[2-(4-fluorophenyl)-5-isopropyl-3-phenylpyrrol-1-yljethoxy)phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts |

(+) 3-(4~(2-[2-(4-fluorophenyl)-5-isopropyl-3-phenylpyrrol-1-yl]ethoxy)phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salfs

(<) 3-(4-(2-[2-(4-fluorophenyl)-5-isopropyl-3-phenylpyrrol-1-yllethoxy)phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts

@ 3—(4-(2-[2—(4-ﬂuorophenj/l)-5-phenylpyrrol—1-yl] ethoxy)phenyl)-2-ethoxypropanoic

acid and its pharmaceutically acceptable salts

) 3—(4-{2—[2-(4-ﬂuorophenyi)~5~phenylpyrrol— -yl]ethomr}phenyl)-‘)-ethoxypropanom

. acid and its phan:naceuﬁcaﬂy acceptable salts

) 3-(4- {2-_[2-(4-ﬂuorophenyl)—-S—phenyipyrrol—l-yl]ethoxy}phenyl)-.?-ethoxypropanoic
acid and its pharmaceutically acceptable salts - |
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() Ethgf/l 3-{4-[2-(2- phenyl -3- carboxy—S (4- ﬂuorophenyl)pyrrol -1-yl)ethoxylphenyl]- 2-
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ethoxypropanmc and its pharmaceutically acceptable salts

(+) blhgl 3-[4-[2-(2-phenyl-3-carboxy-5-(4-fluorophenyl)pyrrol-1-yi)ethoxylphenyl]- 2-

ethoxypropanoic and its pharmaceutically acceptable salts

()Ethyi 3-[4-[2-(2-phenyl-3-carbox 5-(4—ﬂuoropheny1)pyrrol— -yl)ethoxy]phenyl] 2-

ethoxypropanom and its phazmaceutlcally acceptable salts

) 3-(4-{2-.[2-(4—ﬂuoropheny1)-5-1sopropy1-3 -phenyi-4-phenylcarbamoylpyrrol-1-

yl]éthoxy}phqnyl)-2-ethoxypropanoic acid @yl estﬂ}nd its 'pharmaceutically acceptable A

salt thessoT

() 3-(4-{ 2—-[2-(4-ﬂuorophenyl)-5-isopropyl—.B-_phenyl-4~phenylcarbamoylpyrm1-1-
- yljethoxy}phenyl)-2-ethoxypropanoic acid @.llyl‘esta}nd its pharmaceutically écceptabie

salts

(-} 3-(4-'{2-_'[2-(4—ﬂuoropheny1)—5-isoprOpyI-B—phenyl%—phenylcarbamoylpyrrol-1 -
yljethoxy}phenyl)-2-ethoxypropanoic acid@hyl ester\and its pharmaceutically acceptable
e |

salts

(%) 3-(4-{3- '[2-(4-ﬂuorophenyl)-S-isopropyl-B—phenyl—4-phenylcarbamoylpyrro1 1-
yljpropoxy}phenyl) -2-ethoxypropanoic ac1cL ethyl estcr and its pharmaceutically

acceptable salts S

(+) 3-(4- 3-‘[2-(4-ﬂuorophenyl)~5-iscpropy1~3—phenyl-él»:phenylcarbaxnoylpyrrol-1-

_ ylipropoxy}phenyl) -2-ethoxypropanoic acid( ethyl ester_ﬁfhnd its pharrnaceutically

acceptable salts

() 3-(4-{3-{2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1 -

yllpropoxy}phenyl) -2-ethoxypropanoic acid ethyl ester; and its pharmaceutically -

acceptable salts.

s

() Ethyl 3-{4-{2~(2-isopropyl-5-methylpyrrol-1-yl)ethoxylphenyl}-2-ethoxypropanoic (7. *

and its pharmaceutically acceptable salts

(+) Ethyl 3-{4-[2-(2-isopropyl-5-methylpyrrol-1-yl)ethoxy]pheny!}-2-ethoxypropanoic

and its pharmaceutically acceptable salts

. "K'.

(-) Ethyl 3-{4-[2-(2-isopropyl-5-methylpyrrol- l-yl)ethoxy]phenyi} -2-ethoxypropan01c and

its pharmaceutically acceptable salts

-~

£
i

-
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6. A process for the preparation of a compound of formula (I) according to claim 1 selected

from ;

a. reacting a compound of formula (1a),

ri

R.Z s R? 6 :
ot HoN—(CH2)mW—Ar zp8 > (D)
R3 = s XR7 .
4

{1a) {tb)

.5 where all the symbols are as defined earlier, with a compound of formula (1b) which may
 be racemic or chiral, where all symbols are as defined earlier to yield a compound of
formula (I) where all symbols are as defined earlier;

~b. reacting a compound of formula (_lc'),

ri
N—(CHZL—'L + H O—Ar./!\*/l'KZRg (0
I Ta7 —————
4
{Le) (id)

rR3

10 where all the symbols are as defined earlier and L' represents a leaving group, with a
compound of formula (1d} which may be racemic or chiral, wherein all symbols are as -'

defined earlier;

- ¢. reacting the compound of formula (1e),

Rl
5
“~ N—(CHy) RRG?{
2Js-0H + HO-Ar 8
N ) g )

4
{1c} (1d)

15 where all symbols are as defined earlier with a compound of general formula (1d) which
may be racemic or chiral, defined earlier;
- d. reacting a compound of formula (1f)
. RS
R~ T
- N—(CHizly- W-Ar :’HrLzaB *ROH T (D)
B N -
o , RS _ . (1) I
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where all the symbols are as defined earlier with an alcohol of formula (1g) wherein R’
is as defined earlier except H to produce a compound of formula (I) . to produce a
compound of general formula (I) wherein all symbols are as defined earlier and X

represents ‘0’ afoms ;

.5 e. - reacting_a compound of general formula (1h),

1 > i :
[3 O M .
RA.Z e " 0. A :
_ N—CH = W—Ar—CHO + (RO} p-CH—C-—zRE ———> (1)
N b
R ) 7
R4

(1) (1)

where all the symbols are as defined earlier, with a compound of .fqnnul‘a.tl‘i-)_. wihich 7 |
may be chiral or racemic, where all the symbols are as defined earlier and R .repres-ents
{€41-Cy) alkyl to afford a compound of formula (I) wherein all symbols are as defined
10 earlier and R® and R%together form 2 bond:

7. A process according to the claim 6, comprising of canymg out one or more of the

foﬂowmg optional steps:
1. Converting a compound of formula () into a further compound of formula (I);
ii. Removing any protecting group;

15 iii. Resolving the racemic mixture into pure :eqanﬁomeré by the known methods and

_iv. Preparing a phafmaceutically acceptable salt of a compound of formula (I} and/or a

-phanﬁaceutically acceptabie solvate thereof.

8. A compound of the general formula (I), its derivatives, its analogs, its tautomeric forms,
its stereoisomers, its polymorphs, its pharmaceutically acceptable salts and its

20 pharmaceutically acceptable solvates for preparing a medicament.

9. A pharmaceutical composition which comprises a compound according to general fon:ﬁula
(D), their derivatives, their analogs, their tautomeric forms, their stereoisomers, their
polymorphs, their pharmaceutically acceptable salts, their pharmaceutically acceptable
solvates and pharmaceutically acceptable compositions containing them.

25 10. A pharmaceutical composition which comprises a compound according to general
' formula (T), according to claim 9, in the form of a tablet, capsule, powder, syrup, solution

or suspensmm
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Use of a compound of the general formula (I), as defined in claims 1 to 4 or
pharmaceutical composition as claimed in claim 9, in the manufacture of a
medicament for the treatment of and/or prophylaxis of hypergiyce'mia, hyperlipidemia,

hypertension, cardiovascular disease and certain eating disorders.

Use of a compound of formula (I), as defined in claims 1 to 4 or pharmaceutical
composition as claimed in claim 9 and 10, in the manufacture of a medicament for
the treatment of and/or prophyiéxis of hype_rg!ycemia, hyperlipidemia,- hypertension,
cardiovascular disease -and certain eating disorders in human and non-human which
comprises administering an effective, non-toxic, amount of a compound of the
‘general formula (1), its derivéﬁves, its analogs, its tautomeric forms, its
stereoisomers, its polymorphs, its pharmaceutically accept_éble salls and its

pharmaceutically acceptable solvates.

Use of a cormpound of fomula (1), as defined in claims 1 to 4 or a pharmaceutical
compositions as claimed in claim 9 or 10, for the manufacture of a medicament for
the treatment and/or prophylaxis of hyperglycemia, hyperlipidemia, hypertension,

cardiovascular disease and certain eating disorders.

Novel intermediate defined by the formula (1h), -

N——(CH,) s—W——Ar— CHO

R“ (lh)

wherein one or more groups Rl R* R?, R* may be same or d1fferent and represent

hydrogen, halogen, perhaloaﬂcyl hydroxy, thio, amino, nitro, cyano, formyl, amidino,
guanidino, substitited or unsubstituted groups. selected from linear or branched (Ci-

Cualkyl, (Cp-Cyp)alkenyl, (C3-C7)cy010&lk}'1 (Cs-Cr)eycloalkenyl, blcycIOalkyl

, bmycloalkenyl (CI"CIZ)aIkQXY cyclo(CrC-;)aIkozy, aryl, -aryloxy, aralkyl, -aralkoxy,

_ heterocyelyl, heteroaryl heterocyclylalkyl, heteroaralkyl heteroaryloxy, heteroaralkoxy, _

heterocyclylaﬂcyioxy, acyl, acyloxy, acylamino, monoalkylammo, dialkylammo
a_rylammo, aralkylamlnq, aﬂcoxycarbonyi aryloxycarbonyl, aralkqucarbonyl
hetcrocycloalkoxycarboriyl, | heteroaryloxycarbonyl - heteroaralkoxycarbonyl,
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hydroxyalkyl, aminoalkyl, monoalkylarrﬁnoajkyl, d‘ialkylamiﬁdalkyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyélkyl, alleylthio, thioalkyl, alkoxycarbonylamino, _
.aryloxycarbonylamino, aralkyloxycarbonylamino, ' aminocarbonylamino,
alkylaminocarbonylamino, alkylamidino, alkylgianidino, dialkylguanidino, hYdrazino,
hydroxylamino, carboxylic acid and its derivatives, sulfonic acid and its derivatives,
phosphonic acid and its derivatives; or the adjacent groups R* and R® together may form a
- five or a six membered ring; optionally containing one or more double bonds and
optionally con_taining one or more heteroatoms selected from O, N, or S; n is an integer
ranging from 1 to 8 W fepresents 0, S or NR® where R® represents alkyl or aryl; Ar
~ represents a substituté(i or unsubstituted divalent single or fused aromatic, heteroaromatic

- or heterocyclic group.

15. A process provided for the preparation of novel intermediate of the general formula

(1h), which comprises,

" a. reacting the novel compound of the general formula (10) as described in claim 16;

R1

N—(CHy , 1
\ .
R %, OH—— Ar——CHO
(1c) . (13)
with the compound of general formula (1j), where At is as defined in claims 1, 3 and 4.
b. reacting the novel compound of the formula (1e) as described in claim 17,
R1
LN
- N—(CH,) ,—OH
R3
Ry . 1>~ Ar——CHO
“(le) : _ (1k)

‘with compound of the formula (1K), where L? is a halogen atom such as fluorine, chlorine,

bromine or iodine and Ar is as defined in the claims 1, 3 and 4.
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ranging from 1 to &; and L is either a halogen atom such as chlorine, bromine or iodine or
2 leaving group such as methanesulfonate, trifluoromethanesulfonate and p-

toluencsulfonate groups.

t7.  The novel intermediate of the formula (Ie)

R

N

. ==\ .
* N—(CH,) ,—OH
- "--..,_‘_
Ry

- _ R,
5 _ | (1e)

wherein oﬁc or more groups R', R* R, R¢ may be same or different and represent

- hydrogen, halogen, jnerhaloalkyl, hydroxy, thio, amino, nitro, ¢yano, formyl, amidino,
guanidino, substituted or mﬁubsﬁzutcd groups selected from Iineaf or branched (C,-

Cualkyl, {(C-Cp)alkenyl, (C3-Cy)eycloalkyl, {C3-Cr)cycloalkenyl, “bicycloalkyl,

10 - bicycloalkenyl, (Cl-Clg)ai-koxy, cyclo’_(C}C;_)alkoxy, aryl, aryloxy, aralkyl, aralkoxy,

| heterocyclyl, heteroaryl, heterocyciylalkyl, heteroaralkyl, heteroaryioxy, heteroaratkoxy,
-heterocyciyla!kyloxy, acyl, acyloxy, acylamino, menoalkylamino, dialkylamino,

arylamino, aralkylamino, | alkoxycarbonyl,  aryloxycarbonyl, aralkoxycarbonyl,
heterocycloalkoxycarbonyl, heteroaryloxycarbonyl, heteroaralkoxycarbonyl,

15 hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylamincalkyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, atkoxycarbonylamino,

‘ ‘ aryloxycarbonylamino, aralkyloxycarbonylamino, aminocarbonylamino,
alkylaminocarbonylaxnino, alkylamidino, alkylguanidino, dialkylguanidino, hydrazino,
hydroxylamino, carboxylic acid and its derivatives, sulfonic acid and its derivatives,

20 phosphonic acid and its derivatives; or the adjacent groups R? and R® together may form a
five or a six membered ring, optionally containing one or more double bonds and _

optionally containing one or more heteroatoms selected from O, N, or S; nis an integer

ranging from 1 to 8.

18. A process provided for the preparation of novel intermediate of the general formula

25 (1h), which comprises,

a. reacting the novel compound of the general formula (1¢) as described in claim 16,
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Rl

o]

- . NecHy,,—L
‘-"“-.
& OH—— Ar——eCHO

R, )
(1c) 1
with the compound of general formuia (1), where Aris as defined in claims 1, 3 and 4.

b. reacting the nove! compound of the formula (le) as described in claim 17,

Ry 12— Ar——CHO
(1e) K

with compound of the formula (1k), where 12 is a halogen atom such as fluorine, chlorine,

5
“bromine or iodine and Ar is as defined in the claims 1, 3 and 4.
19. A process to prepare the intermediates (1e) or (1c) which comprises,
RA r
=
. I N——CH,)—OH
, + HN—(CHp);—OH 2
Ty Rj:\o - R a9
R’ | +  HN—(CHp) L R
R » =
ey
(1a) R (o)
. R4

reacting the compound of formula (Ia) with (11) a_nd (Im) where all symbol's are as '

10 . defined eatlier.
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() Bthyl 3~(4-{2-[2-(4-fluoro phenyl)-5-phenylpyrrol-1-yllethoxy}phenyl)- 2-
ethoxypropanoate '
(+) Ethyl 3 ~(4-{2-]2-(4-flaorophenyl)-5-phenylpyrrol-1-yijeth oxy }phenyl)- 2-

ethoxypropanoate

(-) Ethyl 3—(4—{2~[2~(4—ﬂuoiophenyl)—5*phenylpyrrok 1-yl]ethoxy }phenyl)- 2-
ethoxypropanoate

(+) Ethyl 3-[4-[2-(2-phenyl-3 ~carbethoxy-5-(4-fluorophenyl)pyrrol-1-yDethoxy Jphenyl-2-
ethoxypropanoate

(+) Bthy! 3-{4-[2-(2-phenyl-3-carbethoxy-5 -(4-fluorophenyDpyrrol-1~yDethoxylphenyl-2-
ethoxypropanoate

(-) Bthyl 3-[4-[2-(2~phenyl-3-carbethoxy-5 -(4—ﬂuoropheny1)pyrrol—lmyl)ethoxy}phenyl—-z-
ethoxypropanoate ' - |
(&) Bthyl 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyl-3 ~phenyl-4-phenylcarbamoylpyrrol-1-
ylJethoxy }pheny!)- 2-ethoxypropanoate )

(+) Ethyl 3-(4~{2-[2—(4—ﬂuoropheny1)-5-isopropjfl—B -phenyl-4-phenylcarbamoylpyrrol-1-
yllethoxy}phenyl)- 2-ethoxypropanoate

(=) Bthyl 3-(4-{2-[2-(4-fluorophenyl)-5 -isopropyl-?: -phenyl-4-phenylcarbamoylpyrrol-1-
yljethoxy }phenyl)- 2-ethoxypropanoate '

() Bthyl 3-(4-{3-[2-(4-fluorophenyl)-5-isopropyl-3 ~phenyl-4-phenylcarbamoylpyrrol-1-
yljpropoxy }phenyl)- 2-ethoxypropanoate

(+) Ethyl 3-(4-{3-[2-(4-flucrophenyl)-5-isopropyi-3 -pheny1—4-phenylcarbamoylpyrrol—‘l-
ylipropoxy}phenyl)-2-ethoxypropancate

() Ethyl 3-(4-{3-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarb amoylpyrrol-1-
yl]propoxy } phenyl)-2-ethoxypropanoate -

() Bthyl 3-{4-[2-(2-isopropyl-5-methylpyrrol-1 -yhethoxy]phenyl}-2-ethoxypropanoate
(+) Ethyl 3-{4-[2-(2-isopropyl-5 -methylpyrrol-1-ylethoxy]phenyl}-2-ethoxypropanoate
§

(-) Bthyl 3-{4-{2-(2-isopropyl-5-methylpyrrol-1-yl)ethoxy]phenyl }-2-ethoxypropanoate

(%) 3-{4-[2-(pyrrol-1-yl)ethoxy]phenyl }-2-ethoxypropanoic acid and its pharmacentically

acceptable salts
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_ +) 3-{4—[2—(pyrrol—1-yl)ethoxy]pheny1}~2—ethoxypmpanoic acid and its pharmaceutically '

acceptable salts

(=) 3-{4-[2-(pyrrol-1-yl)ethoxy]phenyl}-2-ethoxypropanoic acid and its pharmaceutically
acceptable salts

() 3-{4-[2-(2,5-dimethylpyrrol-1-ylethoxylphenyl}-2-ethoxypropanoic acid and its
pharmaceutically acceptable salts

(+) 3-{4-[2-(2,5-dimethylpyrrol-1-yl)ethoxyphenyl } -2-ethoxypropanoic acid and its
pharmaceutically acceptable salts

(-) 3-{4-[2-(2,5-dimethylpyrrol-1-yD)ethoxylpheny!} -2-ethoxypropanoic acid and its
pharmaceutically acceptable salts

(&) 3-{4-12-(2,5-diisopropyl-3-phenylpyrrol-1-yl)ethoxyphenyl}-2-ethoxypropanoic acid

and its pharmaceutically acceptable salts

GS, 3-{4—[2—(2,5—diisopropy1—3 -phenylpyrrol-1-yl)ethoxyjphenyl}-2-ethoxypropanoic acid

and its pharmaceutically acceptable salts

() 3-{4-[2-(2,5-diisopropyl-3-phenylpyrrol-1 -yl)ethoxy]phenyl}~2»ethoxypropan01c acid
and its pharmaceutically acceptable salis

() 3-(4-{2-[2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-ylJethoxy phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts

() 3-(4—{2-[2—isopropyl~5-(4—methoxyphenyl)pyrr01— 1-yl]ethoxy}phenyl)-2-

ethoxypropanoic acid and its pharmacentically acceptable salts

(-) 3-(4-{2-[2-isopropy!-5-(4-methoxypbeny!)pyrroi-1-yilethoxy } phenyl)-2-~

ethoxypropanoic acid and its pharmacentically acceptable salts

(@) 3-(4-{2- [2—(4—ﬂuorophenyl)-5 -isopropylpyrrol-1-yilethoxy} phenyl)-2-ethoxypropanoic

acid and its pharmaceutically acceptable salts

(+) 3-{4-{2-[2-(4-fluorophenyl)-5-isopropylpyrrol-1-yljethoxy} phenyl)-2-

ethoxypropanoic acid and jts pharmaceutically acceptable salts

() 3-(4-{2-[2-(4-fluorophenyt)-5-isopropylpyrrol-1-yllethoxy } phenyl)-2- ethoxypropanozc

acid and its pharmaceutically accepiable salts

(1) 3-(4-(2-[2~(4-fluorophenyl)-5-isopropyl-3-phenylpyrrol-1-yljethoxy)phenyl)-2-

ethoxypropanoic acid and its pharmaceutically acceptable salts
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(+) 3-(4~(2-[2-(4-fluorophenyl)-5-isopropyl-3-phenylpyrrol-1-yljethoxy) phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts ’

(-) 3-(4-(2-2-(4-fluoropheny!)-5-isopropyl-3-phenylpyrrol-1 -yllethoxy)phenyl)-2-

ethoxypropanoic acid and its pharmaceutically accepteible: salts

(%) 3-(4-(2-[2-(4-fluorophenyl)-5-phenylpyrrol-1-ylJethoxy)phenyl)-2-ethoxypropanoic
acid and its pharmaceutically acceptable salts '

(+) 3 —t4—{2-[2—(4—ﬂuoropheny])~5-phenylpyrrol-l—yl]ethoxy} phenyl)-2-ethoxypropanoic
acid and its pharmaceutically acceptable salts -
() 3-(4-{2-[2-(4-fluorophenyl)-5-phenylpyrrol-1-yl]ethoxy } phenyl)-2-ethoxypropanoic
acid and its pharmaceutically acceptable salts

(&) 3-f4-[2~(2-phenyl-3-carbethoxy-5-(4-flucrophenylpyrrol-1-ylethoxylphenyl]- 2-
ethoxypropanoic and its pharmaceutically acceptable salis

(+) 3-[4-[2-(2-phenyl-3-carbethoxy-5-(4-fluorophenyl)pyrrol-1-ylethoxy|phenyl}- 2-
ethoxypropanoic and its pharmaceutically acceptable salis ‘

(+) 3-[4-[2~(2-phenyl-3 -carbethoxy-5-(4-fluorophenyl)pyrrol-1-yl)ethoxy]phenyl]- 2-
ethoxypropanoic and its pharmaceutically acceptable salts

&) 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-

yi]ethoxy }phenyl)-2-ethoxypropanoic acid ethyl ester and its pharmaceutically acceptable
salt thereof '

) 3~(4-{2—[?-(4-ﬂuoropheny1)-5.~isopropyl-3 -phenyl-4-phenylcarbamoylpyirol-1-
yi]ethoxy }phenyl)-2-ethoxypropanoic acid ethyl ester and its pharmaceutically acceptable
salts

(-) 3-(4~-{2-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-

yl} ethoxy}phenyl)-z-ethoxypropanoic acid ethyl ester and its pharmaceutically acceptable
salts

(&) 3-(4-{3-{2~(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yllpropoxy}pheny!) -2-ethoxypropanoic acid ethyl ester and its pharmaceutically
acceptable salts

(+) 3-(4-{3-[2-(4-fluoropheny!)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yl]propc)xy}phenyl) -2-ethoxypropanoic acid ethyl ester and its pharmaceutically

“acceptable salts
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) | 3-(4-{3-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
" yllpropoxy}phenyl) -2-ethoxypropancic acid ethyl ester and its pharmaceutically

acceptable salts.

) 3-{4~[2—(2-isopr0pyl—S-methylpyrrol—1—yl)ethoxy]phenyl}—2~ethoxypmpanoic acid and

its pharmaceutically acceptable salts ‘

(+) 3-{4-[2-(2-isopropyl-5-methylpyrrol-1-yl)ethoxylpheny! }-2-ethoxypropanoic acid and

its pharmaceutically acceptable salts

and (-) 3-{4-[2-(2-isopropyl-5-methylpyrrol-1-yl)ethoxy]phenyl}-2-ethoxypropanoic acid

and its pharmaceutically acceptable salts

The present invention provides process for the preparation of novel compounds of this
invention of the general formula (I), their tautomeric forms, their derivatives, their analogs,
their stereoisomers, their polymorphs, their pharmaceutically acceptable salts and their
pharmaceutically acceptable solvates wherein R, R% RS, RY R’ RERIREW, X Y, Z Ar

and n are as defined previously can be prepared by any of the methods described below:

Route 1: -
Rl
oo RS
RZ A 6
+HyN—(CH2)m—W—Ar JR8 — ™ ()
R 70 7
4
" (12) (L)

The reaction of a compound of general formula (1a), wherein all symbols are as defined
earlier with a compound of formula (1b) which may be chiral or racemic, wherein all symbols
are as defined earlier to yield a compound of general formula (T) wherein all symbols are as
defined earlier using Paal-Knorr cyclization (Paal C. Ber., 1885, 18, 367; Knorr, L., Ber,
1885, 18, 299). The reaction may be carried out neat or in the presence of a solvent or a
mixture thereof such as tetrahydrofuran, hexane, toluene, ethanol, heptane, petroleum ether,
xylene, benzene, ethyl acetate, tert-butyl acetate, 1,2-dichloroethane, iso-propanol, dioxane,
cyclohexane and the like. The reaction temperature may range from 0 °C to the reflux
temperature of the solvent(s) used. The water produced may be removed by using a Dean
Stark water separator or by water scavengers such as molecular sieves. The reaction-may be
carried out in the presence of an inert atmosphere such as N, He or Ar. The reaction may be

cartied out in the presence of an acid, such as acetic acid, propanoic acid, butyrlo acid,
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The invention is explained in detail in the examples given below which are provided by

the way of illustration only and therefore should not be construed to limit the scope of the

invention.

PREPARATION 1:

Preparation of 1-(2-hydroxyethyl)-2,5-dimethyl-1H-pyrrole (Compound No. 2):

= /\/OH
N

ey

(Compound No. 2)

A mixture of hexan-2,5-dione (3 g), ethanolamine (26.7 g), pivalic acid (23.26 g) and the
solvent mixture containing n-heptane: tetrahydrofuran: toluene (4:1:1, 5 mL) was refluxed
with stirring at 110 — 120 °C. Water formed during the reaction was removed azeotropically
during 3 — 4 h. The mixture was cooled and the solvent was removed. The residue obtained
was dissolved in dichloromethane (30 mU), washed with safurated sodium bicarbonate
solution (30 mL), water (30 mL), and then with brine (30 mL), dried (NaSO4) and the
solvent was evaporated. The crude compound obtained as an oily mass, was purified by
column chromatography (silica gel 100-200), using ethyl acetate: hexane (2:8) as an eluent to

obtain the title compound.

In like manner to that described in Preparation 1, following compounds of the formula (le)

(Given in Table 1) were prepared from the appropriately substituted diketones. The latter can

be synthesized by using various routes found in literature.
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Table 2 :
R1
2
R\ _
N OS0,0H;
~¢ e
R \4
R
(1)
Comp [Substitaents on the pyrrole ring in (Lc) Mol  [Yield [HNMR
. No. Wt
RE R R’ R n=|{mp°C) }(%wfw (300 MHz, &, CDCl;)
2.7 (3H, s8);
2. | H H H H 2 | 189 4 26 L3 (H L Y= 52H),
6.17 QH, 1, I = 2.1Hz);
6.7 (CH, 1,J=2.1Hz),
. _ 2.23 (6H, s);
13. | CHs H H CH, 2 | 07 | 6 ea i oy
4.08 (2H, 1, I= 5.8 H2),
434 QH, t, 7= 58 Hz),
5.78 (2H, 5)
4. | iPr @/ H i-Pr 9 | 349 | 97 |7
15 | iPr H H | 2 | 337 | 99 |7
_ 1.29 (6H, 4. I = 6.0 Hz);
6. | iPr £ H ©/ 2 72 6o (3H, 5%
E 325 2.92 —2.99 (14, m);
4.05 (2H, 1, T = 6.0 Hz)
427 (2H,1, T = 6.0 Hz);
6.00 (1H, d, J=3.4 Hz);
61 (1K, d,1=34 Hz);
70771 @H, 1, =6.0
Hz),
730735 (2H, m)
_ 135 (6H, d, I=7Hz);
17. | iPr H ©/ /(:( 21 369 | 6l a6 3H, 8);
F 3.0 -3.05 (1H, m);
4,05 (28,1, 7 =62 Hz),
4.15 (21, 1, T=6 Hz);
6.22 (15, 5,
7.07 - 7.30 (OH, m)
18. | i-Pr ©,NHCO @/ ,©/ 2 | 50 | 8 |
F (160 ~
162 °C)
19. | iPr @NHCO O/ 3 | s34 | 100 |7
F
20. g H H @/ 2 | 359 | 98 |
F
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Table 2:
R1
2
R\ _
N 050,CHs
~7 e
r? \ .
R
(1)
f [Comp [Substituents on the pyrrole ring in (1c) Mol. {Vield ["HNMR
. No. : Wit '
R R® R’ R n=|[(mp°C) )(%W/w (300 MHz, 8, CDCls)
© .7 (3H, s);
12. | H H H H 2 18 26 Las oF, 1, T= 5.2 Ha);
- 6.17 (3, t, § = 2.1Hz),
6.7 (2H, 1 T=21Hz),
_ 2.23 (6H, 8);
13. | CHs H H CHs 2 1 2A7 | 868 (3HL s);

4.08 (2H, 1, T = 5.8 Hz);
434 (2H,1, 1= 5.8 Hz);
578 (2H, 5)

14, i-Pr @/ I i-Pr 2 349 97

15. | iPr H H 2 | 337 | 99
' Haco’O/
: 1.29 (64, 4, I= 6.0 Hz);
16. | iPr H H ©/ 2 72 1569 (3H. 5%
p 125 2.92~2.99 (1H, m);
4.05 (2K, 1 ] = 6.0 Hz)

427 2H, 1, 1= 6.0 Hz);
6.00 (1H, d, J= 3.4 Hz);
6.1 (15, 4, 1=3.4 Hz),
707-71(2H,1,1=6.0
Hz);

730--7.35 (QH, m)
1.35 (6H, 4, J=7Hz);
369 1 61 19 76 (3H, 5);

3.0 - 3.05 (1H, m);
405 (2H, 1, = 6.2 Hz),
4.15 (24,1, ) = 6 Hz),
6.22 (1H, s); '
7.07-7.30 (9H, m)

—
~3
b=
]
e
s

"” i
&)

18. i-Pr @NHCO @/ 520 85
F | (160~

162 °C)
19. i-Pr @,NHCO @
20. @/ " H
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Bx_ [Substituents on the pyrrole ringin ()

No. R’

R2

Rr®

Mol. Wi-
(ap°C)

Yield
(Yowiw)

"B NMR
(300 Mz, §, CDCYy)

12 H

H

H

H

303

79

1.16 (31,1, T = 6.94z);
2.97(1H, dd3;

3.0 (1h, ddj,
3.36-3.6 (2H, m);
4.01 (1H, dd);
4.17-4.28 (4, m)
6.16 (2H, 1, J=2.1Hz);
6.75 - 6.80 (4H, m);
6.7(2H,t, T=2.11%),
6.8 (2H, d, J = 8.5Hz);
7.15(2H, d, J=8.5Hz).,

13 CH;

H

CH;

3312

(102)

59

118 (3H, t. J=7 Hz};
2,28 (6H, 5);

2.93 - 3.08 (2, m);
3.45-3.55 (2H, m);
4,03 -4.18 (5H, m);
ST9(IH, s}

6.;78(2H, d, J=8.5Hz);
7.15(2H, d,J = 8.5Hz).

14 +Pr

i-Pr

463

48

T12(3IL L 7= 6.9 Ha),
12-1.3 (125, m);

2.96 - 3.76 (7EL, m);
4.03 - 4.05 (2ELm),
430 (2H, ¢, 7= 6.0 Ha);,
5.89 (15, s);

6.80 (2H, d, T = 8.5Hz);
7.15(2H, d, ] = 3.5Hz);
7.2 -7.33 (SH, m).

15 i-Pr

H

451

84

12(GH. L J=7Hz),
129 (6K, 4, 7= 6 ),
2.90 (2H, dd);

3.04 - 3,06 (1H, m);
3.33 - 3.59 H, m);
38 (3H, s);

4.0 OH, 0);

3.84 (2H,1, =6 Hz),
428 (21,1, 7= 6.7 Hz),
5.98 (1H, d, 1 = 3.4 Hz),
656 (2H, d, ] = 8.6 Hz);
6.08(11,4,1=3.5Hz),
6.93(2H, 6, J = 8.7z,
7.03 (2H, 1, T= 8.5Hz);

7.32. (25 d, T = 8.5H7).
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EXAMPLE 37 :
Preparation of calcium salt of 3- {4~ [2—(2 5-Dimethylpyrrol- 1—yl)eth0xy]phenyl}-2-

ethexypropanoic acid

— 0B, Example no.37 —

The sodium salt (obtained in example 26)(0.5 g) was dissolved in methano! (20 mL) and

treated with calcium acetate (0.195 g) at 20 °C — 25 °C. Further, 50 mL of water was added

. 'when the calcium salt of the acid precipitates out. The precipitate was filiered, washed with

water and then with di-isopropyl ether (2 x 20 mL) to afford the title compound.

Similarly, other pharmaceutically acceptable salts can be prepared in a similar way as

described above using the appropriate acids/bases or according to the methods kdown in
literature.

The compounds of the present invention lowered random blood sugar level, triglyceride,
total cholesterol, LDL, VLDL and increased HDL. This was demonstrated by in vivo animal

experiments.
Demonstration of in vive efficacy of compounds:
1. Plasma triglyceride and total cholesterol lowering activity in Swiss albino mice :

Male Swiss albino mice (SAM) were obtained from NIN, Hydéra,bad, India and housed in
Zydus animal house. All thess animals were maintained under 12 hour light and dark cycle at
25+1 °C. Animals were given standard laboratory chow (NIN, Hyderabad, India) and water
ad libitum, SAM of 20~25 g body weight range were used. '

The test compounds were administered orally to Swiss albino mice at 0.3 to 50 mg / kg/
day dose for 6 days. Control mice were treated with vehicle (0.25% of
Carboxymethylcellulose; dose 10 ml/kg).

The blood samples were collected in fed state 1hour after drug administration on O and 6 day of
the treatment. The blood was collected froﬁ the retro-orbital sinus through non-heparinised capillary
and the serum. was analyzed for triglyceride and total cholesterol (Wieland, O. Methods of Enzymatic
analysis. Bergermeyer, H., O, Bd., 1963, 211-214; Trinder, P. Ann. |
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Clin. Biochem. 1969. 6: 24-27). Measurement of plasma triglyceride and total cholesterol
done using commercial kits (Zydus-Cadila, Pathline, Ahmedabad, India).

Formula for calculation

Percentage reduction in triglycerides/total cholesterol were calculated according to the

formula : TT/TO
' TT

Percentage reduction (%) =1 ~——""— x 100
TC/OC

OC = Zero day control group value  OT = Zero day treated group value

TC = Test day control group TT = Test day treated group
2. Cholesterol lowering activity in hypercholesterolemic rat models

Male Sprague Dawley rats stock bred in Zydus animal house were maintained under 12
hour light and dark cycle at 25+1 °C. Rats of 180-200 g body weight range were used for the
experiment. Animals were made hypercholesterolemic by feeding 2% cholesterol and 1%
sodium cholate mixed with standard laboratory chow (NIN, Hyderabad, India) and water ad
libitum for 15 days. Throughout the experiment, 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 normal and hyperfipidemic rats. Atherosclerosis. 1988, 74: 215-
225).

The test compounds were administered orally at a dose 0.1 to 50 mg/ kgl day for 6 days.
Control group was treated with vehicle alope {0.25% of Carboxymethylcellulose; dose 10
ml/kg). '

The blood samples were collected in fed state lhour after drug administration on 0 and 6
day of the treatment. The blood was collected from the retro-orbital sinus through non-
heparinised capillary and the serum samples were analyzed for triglyceride and total
cholesterol and HDI. using commercial kits (Zydus-Cadila, Pathline, Ahmedabad, India).
LDL and VLDL cholesterol were caloulated from the data obtained for total cholesterol, HDL
and triglyceride. The reductions of various parameters examined are calculated according to

the formula.

" LDL and VLDL cholesterol levels were calculated according to the formula :
LDL cholesterol in mg/d} = Total cholesterol — HDL cholesterol - triglyceride

VLDL cholesterol in mg/dl = Total cholesterol — HDIL cholesterol - LDL cholesterol
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(-) Bthyl 3-[4-[2-[2-(2-phenyl-3-carboxy-5 -(4-ﬂu0rophen}?1)pyrrol~ I-yl)ethoxyIphenyl-2-

ethoxypro'panoate

() Bthyl 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylearbamoylpyrrol-1-
ylJethoxy}phenyl)- 2-ethoxypropanoate

(+) Ethyl 3-(4-{2-[2-(4-flucropheny])-5-isopropyl-3-phenyl- 4—phenylcarbamoylpyrrol-1—
yl]ethoxy } phenyl)- 2-ethoxypropanoate

(-) Ethyl 3-(4-{2-[2-(4-fluorophenyl)-S-isopropyl-3 -phenyl-4-phenylcarbamoylpyzrol-1-
yl]ethoxy }phenyl)- Z-ethoxypropanoa{e

(#) Ethyl 3-(4-{3-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yllpropoxy}phenyl)- 2-ethoxypropanoate |
() Bthyl 3-(4-{3-[2-(4-fluorophenyl)-5-isopropyl-3-pheny!-4-phenylcarbamoylpyrrol-1-
yl]propoxy}phenyl)-2-ethoxypropanoate :
(-) Bthyl 3-(4-{3-[2~(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpysrol-1-
yllpropoxy }phenyl)-2-ethoxypropanoate ‘ ‘
(%) Bthyl 3-{4-[2-(2-isopropyl-5-methylpyzrol-1-yl)ethoxy]phenyl}-2-ethoxypropancate
(+) Bthyl 3-{4-[2-(2-isopropyl-5-methylpyrrol-1-yl)ethoxyiphenyl}-2-ethoxypropanoate
(-) Ethyl 3-{4-[2-(2-isopropyl-5-methylpyrrol-1-yl)ethoxylphenyl}-2-ethoxypropanoate
(#) 3-{4-[2«(pyrrol-1-yhethoxy]phenyl}-2-ethoxypropanoic acid and its pharmaceutically
acceptable salts

(+) 3-{4-[2~(pyrrol-1 —yl)ethoxy]phenyl}-Z—ethoxypropanom acid and its pharmaceutically
acceptable salts

(-) 3-{4-[2-(pyrrol-1-yl)ethoxy]phenyl}-2-ethoxypropanoic acid and ifs pharmaceutically
acceptable salts '

(&) 3-{4-[2-(2,5-dimethylpyrrol-1-yl)ethoxy]phenyl}-2-ethoxypropancic acid and its
pharmaceutically acceptable salis

(+) 3-{4-[2-(2,5-dimethylpyrrol-1-yl)ethoxylphenyl }-2-ethoxypropanoic acid and its
pharmaceutically acceptable salts

(<) 3-{4-[2~(2, 5~dimethylpyrrol-1-yl)ethoxylpheny!} -2-ethoxypropanoic acid and its

pharmaceutically acceptable salts
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() 3-{4-[2~(2,5-diisopropyl-3-phenylpyrrol-1-yl)ethoxylphenyl }-2-ethoxypropanoic acid

and its pharmaceutically acceptable salts
(+) 3-{4-[2-(2,5-dusopropyl-3-phenyipyrrol-1 ~y1)ethoxy]pheny1}-2~ethoxypropanbic acid
and its pharmaceutically acceptable salts
() 3-{4-[2-(2,5-disopropyl-3-phenylpyrrol-1-yl)ethoxy|phenyl}-2-ethoxypropasoic acid
and its pharmaceutically acceptable salts

(#) 3-(4-{2-{2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yljethoxy } phenyl)-2-

ethoxypropanoic acid and its pharmaceutically acceptable salts

(+) 3-(4-{2-[2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yl]ethoxy} phenyl})-2-

ethoxypropanoic acid and its pharmaceutically acceptable salts

(-) 3-(4-{2-[2-isopropyl-5-(4-methoxyphenyl)pyrrol-1-yl]ethoxy } phenyl)-2-

ethoxypropanoic acid and its pharmaceutically acceptable salts
(%) 3-(4-{2-[2-(4-fluorophenyl)-S-isopropylpyrrol-1-yl]ethoxy } phenyl)-2-ethoxypropanoic
acid and its pharmaceutically acceptable salts ‘

(+) 3-(4-{2-[2-(4-fluorophenyl)-5-isopropylpyrrol-1-yllethoxy} phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts

() 3-(4-{2-[2-(4-fluorophenyl)-S-isopropylpyrrol-1-yljethoxy } phenyl)-2-ethoxypropanoic
acid and its pharmaceutically acceptable salts

) 3-(4-(2-[2~(4-fluorophenyl)-5-isopropyl-3-phenylpysrol-1-yljethoxy)phenyl)-2-
ethoxypropanocic acid and its pharmaceutically acceptable salts

(1) 3-(4-(2-[2-(4-fluoropbenyl)-5-isopropyl-3-phenylpyrrol-1-yljethoxy)pheny!)-2-

ethoxypropanoic acid and its pharmaceutically acceptable salts

() 3-(4-2-[2~(4-fluorophenyl)-5-isopropyl-3-phenylpyrrol-1-yl]ethoxy)phenyl)-2-
ethoxypropanoic acid and its pharmaceutically acceptable salts

(t) 3-(4-(2-[2-(4-fluorophenyl)-5~-phenylpyrrol-1-ytjethoxy)phenyl)-2-ethoxypropanoic
acid and its pharmaceutically acceptable salts '

(+) 3-(4- {2e[2-(4—ﬂuorophenyl)—5—phenylpyrrol—1—yl] ethoxy }phenyl)-2-ethoxypropanoic
acid and its pharmaceutically acceptable sa,lts .

(=) 3-(4-{2-[2-(4-fluorophenyl)-5-phenylpyrrol- 1-yljethoxy } phenyl)-2-ethoxypropanoic

acid and its pharmaceutically acceptable salts |
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(x) 3-[4-[2-(Z-phenyi-3-carbethoxy-5-(4-fluorophenyl)pyrrol-1-yl)ethoxyiphenyl]- 2-

ethoxypropanoic and its pharmaceutically acceptable salts

(+) 3—[4—[2~(2—pheny1~3—carbethoxy—S—(4—ﬂuorophenyl)pyrr01—l -yhethoxyiphenyl]- 2-

ethoxypropanoic and its pharmaceutically acceptable salts

(-) 3-[4-[2-(2-phenyl-3-carbethoxy-5-(4-fluorophenyl)pyrrol-1-yl)ethoxylphenyl]- 2-

-~ ethoxypropanoic and its pharmaceutically acceptable salts

(#) 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yllethoxy}phenyl)-2-ethoxypropanoic acid and its pharmaceutically acceptable

salts

() 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yl]ethoxy}phenyl)-2-ethoxypropanoic acid and its pharmaceutically acceptable

salts

{-) 3-(4-{2-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-

yllethoxy } phenyl)-2-ethoxypropanoic acid and its pharmaceutically acceptable

salts

(£) 3-(4-(3-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yllpropoxy}phenyl) ~2-ethoxypropanoic acid and its pharmaceutically acceptable

salts

(+) 3-(4-{3-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenytcarbamoylpyrrol-1-
yljpropoxy}phenyl) -2-ethoxypropanoic acid and its pharmaceutically acceptable

- salts

(-) 3-(4-{3-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-phenylcarbamoylpyrrol-1-
yllpropoxy}phenyl) -2-ethoxypropanoic acid and its pharmacentically acceptable salts.

(&) Ethyl 3-{4-[2-(2-isopropyl-5-methylpyrrok1-yl)ethoxy]phenyl}-2-ethoxypropanoic

acid and its pharmaceutically acceptable salts

(+) EBEthyl 3-{4-[2-(2-isopropyl-5-methylpyrrol-1-ylethoxy]phenyl }-2-ethoxypropanoic

. acid and its pharmaceutically acceptable salts

() Ethyl 3-{4-[2-(2-1sopropyl-5-methylpyrrol-1-yl)ethoxy|phenyl }-2-ethoxypropanoic and

acid its pharmaceutically acceptable salts

AMENDED SHEET




10

- 15

20

51

hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyé.lkyl, alkylthio, thicalkyl, alkoxycarbonylamino,
aryloxycarbonylamino, aralkyloxycarbonylamino, | aminocarbonylamino,
alkylaminocarbonylamino, alkylamidino, alkylguanidino, dialkylguanidino, hydrazino,
- hydroxylamino, carboxylic acid and its derivatives, sulfonic acid and its derivatives,
phosphonic acid and its derivatives; or the adjacent groups R” and R® together may form a
- five or a six membered ring, optionally containing one or more double bonds and
optionally containing one or more heteroatoms selected from O, N, or S; n is an integer
ranging from 1 to 8; W represents O, S or NR” where R’ represents alkyl or aryl; Ar

represents a substituted or unsubstituted divalent single or fused aromatic, heteroaromatic
or heterocycelic group. '
=Y : : . : 3
J6” A process provided for the preparation of novel intermediate of the general formula
(1h), which comprises,

a. reacting the novel compound of the general formula (1c) as described in claim 16,

RI1

N—(CH) ,—%
\ -
R e, OH—— Ar——CHO
(lc) (L)
with the compound of general formula (1), where Ar is as defined in claims 1, 3 and 4.
b. reacting the novel compound of the formula (1e) as described in claim 17,

.

i
N—(CHy) ,—6H

Rs
1*—— Ar——CHO

. Ry
(1e) (%)

with compound of the formula (1k), where 12 is a halogen atom such as fluorine, chlorine,

bromine or iodine and Ar is as defined in the claims 1, 3 and 4.
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