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SUBSTITUTED BICYCLIC HETEROCYCLES, PROCESS FOR THEIR PREPARATION AND THEIR USE AS ANTIOBE-
SITY AND HYPOCHOLESTEROLEMIC AGENTS

5 Field of the Invention

The present invention relates to novel antiobesity and hypocholesterolemic
compounds, their derivatives, their analogs, their tautomeric forms, their stereoisomers,
their polymorphs, their pharmaceutically acceptable salts, their pharmaceutically

10 acceptable solvates and pharmaceutically acceptable compositions containing them.
More particularly, the present invention relates to novel B-aryl-o-oxysubstituted
alkylcarboxylic 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 and pharmaceutically

15  acceptable compositions containing them.
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The present invention also relates to a process for the preparation of the above
said novel compounds, their analogs, their derivatives, their tautomeric forms, their
stereoisomers, their polymorphs, their pharmaceutically acceptable salts,

20 pharmaceutically acceptable solvates and phafmaceutical compositions containing them.

The present invenfion also relates to novel intermediates, processes for their
preparation and their use in the ﬁreparation of compounds of formula ().

The compounds of the present invention lower total cholesterol (TC), increase
high density lipoprotein (HDL)-and decrease low density lipoprotein (LDL), which have

25  abeneficial effect on coronary heart disease and atherosclerosis.

The compounds of general' formula (1) are useful in reducing body weight and for

the treatmenic and/or prophylaxis of diseases such as hypertension, coronary heart

disease, atherosclerosis, stroke, peripheral vascular diseases and related disorders. These
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* compounds aro useful for the treatment of = familial hypercholesferolemia,

hypertriglyceridemia, lowering of atherogenic lipoproteins, VLDL (very low density
lipoprotein) and LDL. The compounds of the present invention can be used for the
treatment of certain renal diseases including glomerulonephritis, glomerulosclerosis,

nephrotic syndrome, hypertensive nephrosclerosis and nephropathy. The compounds of

_general formula (I) are also useful for the treatment and/or prophylaxis of insulin

resistance (type II diabetes), leptin resistance, impaired glucose tolerance, dyslipidemia,
disorders related to syndrome X such as hypertension, obesity, insulin resistance,
coronary heart disease and other cardiovascular disorders. These compounds may also
be useful as aldose reductase inhibitors, for improving cognitive functions in dementia,
treating diabetic complications, disorders related to endothelial cell activation, psoriasis,
polycystic ovarian syndrome (PCOS), inflammatory bowel -diseases, osteoporosis,
myotonic dystrophy, pancreatitis, arteriosclerosis, retinopathy, xanthoma, inflammation
and for the treatment of cancer. The compounds of the present invention are useful in
the treatment and/or prophylaxis of the above said diseases in combination/con-
comittant with one or more HMG CoA reductase inhibitors, hypolipidemfo/
hypolipoproteinemic agents such as fibric acid (derivatives, nicotinic acio,
cholestyramine, colestipol and probucol.
Background of the Invention
Atherosclerosis and other peripheral vascular diseases are the major causes

.eﬁ'ecting the quality of life of millions of people. Thérefore, considerable attention has

been directed towards onde_rstaﬁding the etiology of hypercholesterolemia and

hyperlipidemia and development of effective thorapeptio strategies.

Hypercholesterolemia has been defined as plasma cholesterol level that exceeds

_arbitrarily__de_ﬁned value called “normal” level. Recently, it has been accepted that

“ideal” plasma levels of cholesterol are muc}i below the “normal” level of cholesterol in
the general populatlon and the nsk of coronary artery disease (CAD) increases as
cholesterol level rises above the ° optlmum (or “1dea ) value. There is clearly a
deﬁmte cause and effect—relatxonshnp between hypercholesterolemla and CAD,
parucularly for individuals w1th multlple risk factors Most of the cholesterol is present
in the esterified forms with vanous llpoprotems such as Low density lipoprotein (LDL),

Intermediate dens1ty hpoprotem (IDL), High den51ty lipoprotein (HDL) and partially as
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Very low density lipoprotein (VLDL). Studies clearly indicate that there is an inverse
comrelationship between CAD and atherosclerosis with serum HDL-cholesterol
concentrations, (Stampfer ez al,, N. Engl. J. Med., 325 (1991), 373-381) and the risk of
CAD increases with increasing levels of LDL and VLDL.

In CAD, generally “fatty streaks” in carotid. coronary and cerebral arteries, are
found which are primarily free and esterified cholesterol. Miller ef al., (Br. Med. J., 282
(1981), 1741 - 1744) have shown that increase in HDL-particles may decrease the
number of sites of stenosis in coronary arteries of human, and high level of HDL-
cholesterol may protect against the progression of atherosclerosis. Picardo et al,
Arteriosclerosis 6 (1986) 434 - 441 have shown by in vitro experiment that HDL is
capable of removing cholesterol from cells. They suggest that HDL may deplete tissues
of excess free cholesterol and transfer it to liver (Macikinnon et al., J. Biol chem. 261
(1986), 2548 - 2552). Therefore, agents that increase HDL cholesterol would have
therapeutic significance for the treatment of hypercholesterolemia and coronary heart
diseases (CHD).

Obesity is a disease highly prevalent in affluent societies and in the developing
world and is a major cause of morbidity and mortality. It is a state of excess body fat
accumulation. The causes of obesity are unclear. It is believed to be of genetic origin or
promoted i)y an interaction between the genotype and environment. Irrespective of the
cause, the result is fat deposition due to imbalance between the energy intake versus
energy expenditure. Dieting, exercise and appetite suppression have been a part of
obesity treatment. There is a need for efficient therapy to fight this disease since it may
lead to coronary heart disease, diabetes, stroke, hyperlipidemia, gout, osteoarthritis,
reduced fertility and many other psychological and social problems. -

Diabetes and insulin resistance is yet another disease which severely effects the
quality of large population in the world. Insulin resistance is the diminished ability of
insulin to exert its biological action across a broad range of concentrations. In insulin
resistance, the body secretes abnormally high amounts of insulin to compensate for this
defect; failing which, the plasma glucose concentration inevitably rises and develops
into diabetes. Among the developed countries, diabetes mellitus is a common problem
and is associated with a variety of abnormalities including obesity, hypertension,
hyperlipidemia (J. Clin. Invest., 75 (1985) 809 - 817, N. Engl. J. Med 317 (1987) 350-
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357, J. Clin. Endocrinol. Metab., 66 (1988) 580 - 583; J. Clin. Invest., 68 (1975) 957 -
969) and other renal complications (patent publication No. WO 95/21608). It is now
increasingly being recognized that insulin resistance and relative hyperiﬁsulinemia have
a contributory role in obesity, hypertension, atherosclerosis and type 2 diabetes mellitus.
The association of insulin resistance with obesity, hypertension and angina has been
described as a syndrome having insulin resistance as the central pathogenic link-
Syndrome-X.

Hyperlipidemia is the primary cause for cardiovascular (CVD) and other
peripheral vascular diseases. High risk of CVD is related to the higher LDL (Low
Densiiy Lipoprotein) and VLDL (Very Low Density Lipoprotein) seen. in

‘hyperlipidemia. Patients having gluéose intolerance/insulin resistance in addition to

" hyperlipidemia have higher risk of CVD. Numerous studies in the past have shown that

lowering of plasma triglycerides and total cholesterol, in particular LDL and VLDL and
increasing HDL cholesterol help in preventing cardiovascular diseases.

Peroxisome proliferator activated receptors (PPAR) are members of the nuclear
receptor super family. The gamma (y) isoform of PPAR (PPARY) has been implicated in
regulating 'diﬁ'erentiation of adipocytes (Endocrinology, 135 (1994) 798-800) and
energy homeostasis (Cell, 83 (1995) 803-812), whereas the alpha (c) isoform of PPAR
(PPARw) mediates fatty acid oxidation (7rend. Endocrin. Metab., 4 (1993) 291-296)

thereby resulting in reduction of circulating free fatty acid in plasma (Current Biol. 5

(1995) 618 —621). PPAR«. agonists have been found useful for the treatment of obesity

(WO 97/36579). 1t has been recently disclosgd that there exists synergism for the
molecules, which are agonists for both PPAR. and PPAR'y and Suggested to be useful
for the treatment of Sy_ndronieX (WO 97/25042). Similar synergism between the insulin
sensitizer (PPARy agonist) and HMG CoA reductase inhibitor has been observed which
may be useful for the treatment of atherosclerosis and xanthoma (EP 0 753 298).

It is known that PPARy plays an important rolé in adipocyte differentiation (Cell,
87 (1996) 377-389). Ligand activation of PPAR is sufficient to cause cbmplete terminal
differentiation (Cell, 79 (1994) 1147-1156) including cell cycle withdrawal. PPARy is
consistentiy expreésed in ceﬁéin cells and activation of this nuclear receptor with PPARy

agonists would stimulate the terminal differentiation of adipocyte precursors and cause
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morphological and molecular changes characteristics of a more differentiated, less
malignant state (Molecular Cell, (1998), 465-470; Carcinogenesis, (1998), 1949-53;
Proc. Natl. Acad, Sci., 94 (1997) 237-241) and inhibition of expression of prostate
cancer tissue (Cancer Research 58 (1998) 3344-3352). This would be useful in the
treatment of certain types of cancer, which express PPARy and could lead to a quite
nontoxic chemotherapy. _

Leptin resistance is a condition wherein the target cells are unable to respond to
leptin signal. This may give rise to obesity due to excess food intake and reduced energy
expenditure and cause impaired glucose tolerance, type 2 diabetes, cardiovascular
diseases and such other interrelated complications. Kallen ef a! (Proc. Natl. Acad. Sci.
(1996) 93, 5793-5796) have reported that insulin sensitizers which perhaps due to the
PPAR agonist expression and thereby lower plasma leptin concentrations. However, it
has been recently disclosed that compounds having insulin sensitizing property also
possess leptin sensitization activity. They lower the circulating plasma leptin
concentrations by improving the target cell response to leptin (WO 98/02159).

A few B-aryl-a-hydroxy propionic acids, their derivatives and their analogs have
been reported to be useful in the treatment of hyperglycemia and hypercholesterolemia.
Some of such compounds described in the prior art are outiined below:

i) U.S. Pat. 5306,726, WO 91/19702 disclose several 3-aryl-2-
hydroxypropionic acid derivatives of general formulas (IIa) and (IIb) as hypolipidemic
and hypoglycemic agents.

, x/\\,?z‘ 1 . _-COY'
LA~ _COY 3
SN X~ (CHaln~, X'R

xR - =
~N

Examples of these compounds are shown in formulas (II c) and (II d)
' COOH

BnO
_ O / Q OEt
‘ (I ¢c)
9)
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i) International pubhcatlon Nos. WO 95/03038 and WO 96/04260 discloses

compounds of formula (II ¢)

COOH
?Ha O/\'{" ”H : .
b
Ra—'N\/\o OCHzR - ) (n e)

5  wherein R2 represents 2- benzoxazolyl or 2-_pyridy1 and Rb represent CF3, CHOCH3
or CH3. A typical example is (S)-3-[4-[2-{N-(2-benzoxazolyl)-N-methylamino]
ethoxy]pher_)yl]-2-(2,2,2—triﬂuoroethoxy)propanoic acid (I f)

COOH |
N G O/Y

iii)  International publication Nos. WO 94/13650, WO 94/01420 and WO
10 95/17394 disclose the compounds of general formula (I g) .

A—X—(CHp)—0—A?—A’—Y. R? Mg
wherein Al represents aromatic heterocycle, A2 represents substituted benzene ring and .
A3 reﬁresents a moiety 6f formula (CHz)m-CH-(OR'), wherein R1 represents alkyl

groups, m is an integer; X represents substituted or unsubstituted N; Y represents C=0
15 orC=§;R? represents OR® where R’ may be alkyl, aralkyl, or aryl group; n represents an
integer in the range of 2-6.
"An example of these compounds is shown in formula (ITh).
CO,CH,CH3

I;J _?Hs
N ~ o)
©:o ~"o ~"oph ah)

20 iii)i. - US patent No. US 5,227,490 disclose compounds of general formula (11 i)
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wherein R' is chosen independently from (C)-Cg)alkyl, aryl(C4-Cio)alkyl, aryl, carboxy,
(C1-Ce)alkyloxy, carboxy(Co-Ce)alkyl, hydroxy(Co-Ce)alkyl, (C,-Ca)alkylsulfonyl(Co-
Ce)alkyl, (Co-Cq)alkylamino(Co-Ce)alkyl, aryl(Co-Cioalkylamino(Co-Cslalkyl, (Co-
Cro)acylamino(Co-Ce)alkyl, (Ci-Ca)carboalkoxy(Co-Ce)alkyl or halogen atom; R? is
chosen from hydrogen, halogen, hydroxy, (Ci-Cs)alkyloxy, aryl(Co-Cs)alkyl, aryl(Co-
Ce)alkyloxy, (C1-Ce)alkyl wherein the alkyl group is unsubstituted or substituted with
one Or more groups choseq from hydroxy, (C,-Ci)alkyloxy, amino(C;-
Cio)alkylcarbonyl, aryl(Co-Cio)alkylcarbonyl, aryl(Co-Cio)alkylcabonylamino, (C;-
Cs)alkylsulfonyl, aryl(Co-Ce)alkylsulfonyl, (C,-Ce)alkylsulfonylamino,  aryl(Co-
Cro)alkylsulfonylamino,  (C;-Cjo)alkyloxycarbonylamino,  aryl{Cy-Cg)alkylamino,
aryl(Co-Cs)alkylcarbonylamino, amino, carboxy, aryl, carbonyl-P-or SO,-P wherein P is
a single L or D amino acid or a sequence of 2-4 L or D amino acids connected by amide
linkage; or R? represents carboxyl, (C;-Cg)alkylcarbonyl, aryl(C;-Cjo)alkylcarbonyl,
(C,-C¢)alkyloxycarbonylamino(C;-Cg)alkyl, (Cy-Ce)alkylaminocarbonylamino(C;-
Ce)alkyl, aryl(Co-Cs)alkylaminocarbonylamino{C;-Cs)alkyl, aryl(Co-
Ce)alkyloxycarbonylamino(C;-Cs)alkyl, (C;-Ce)alkoxycarbonyl or aryl(Co-
Ce)alkyloxycarbonyl and provided that when there is more than one R’ on the same
carbon atom they may be the same or different; R® is hydrogen, (C;-Ce)alkyl, aryl(C;-
Cio)alkyl; Z is NR*R® wherein R* and R’ are independently hydrogen, (C;-Ce)alkyl,
aryl(C;~Cio)alkyl wherein said alkyl groups are unsubstituted or substituted with (C,-
Ca)alkyloxy, carboxy (Co-Cs)alkyl, hydroxy, halogen or Z represents a 4-9 membered
mono or bicyclic ring system containing 1, 2 or 3 heteroatoms chosen from N, O or S
and either unsubstituted or substituted with R* or R® or
NRS NR® NR®
ROHN-C— ; —NR—CH : —NR'—C-NR'R®

Y is (C;-Cip)alkyl either unsubstituted or unsubstituted with one or more groups selected
from R* or R*; or Y represents (C,-Cg)cycloalkyl, aryl, (Co-Csy)alkylaryl(Co-Cs)alkyl,



(¥

10

20

WO 00/66572 : PCT/IB00/00501

8

(Co-Cs)alkylaryl(Co-Cs)alkylcarbonyl, (Co-Cs)alkylaryl(Co-Cs)alkylcarboxamido, (C-
CJalkylaryloxy(Co-Ca)alkyl, (Co-Cs)alkyloxy(Co-Ce)alkyl,
: O

—g—NH . —N—20H
or «(CH2)n-Q-(CH), where Q is a C>-Cg memb.efed hetérocyclic ring containing 1, 2 or
3 heteroatoms chosen t;rom N, Oor S and sub_stituted or unsubstituted with oxo, thio, or
(C1-Cé)alkyl and m and n are chds__en _ﬁ'om the integers 0, 1, 2 or 3; _
Xis O, S, SO, SO, CO, -NR*CO-, CONR*-, -CH,-, -CH=CH-, -C=C-, -NR*CS-,
_CSNR®- or SO;NR"- or NR*SO;

An example of these compounds is shown in formula (II j)

o) CH,;NHC(=0)CH4
HNmOCHa -
HN ' _
' Summary of the Invention '
With an objective to develop novel compounds for lowering cholesterol and

reducing body weight with beneficial effects in the treatment and/or prophylaxis of
diseases related to increased 1évels of lipids, atherosclerosis, coronary artery diseases,
Syndrome-X, impaired glucose tolerance, insulin resistance, insulin resistance leading to
type 2 diabetes and diabetes complications thereof, for the treatment of diseases wherein
insulin resistance is the pathophysiological mechanism and for the treatment of
hypertension, with better efficacy, potency and lower toxicity, we focussed our research
to develop new compounds effective in the treatment of the above mentioned diseases.
Effort in this direction has led to compounds having general formula ().

The main objective of the present invention is therefore, to provide novel B-aryl-

o-oxysubstituted alkylcarboxylic acids, their derivatives, their analogs, their tautomeric

~ forms, their stereoisomers, their polymorphs, their pharmaceutically acceptable salts,

their pharmaceutically acceptable solvates and pharmaceutical.compositions containing

them, or their mixtures.
- Another objective of the present invention is.to provide novel PB-aryl-o-
oxysubstituted alkylcarboxylic acids, their derivatives, .their analogs, their tautomeric

forms, their stereoisomers, their polymorphs, their pharmaceutically acceptable salts,
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their pharmaceutically acceptable solvates and pharmaceutical compositions containing
them or their mixtures which may have agonist activity against PPARa and/or PPARY,
and optionally inhibit HMG CoA reductase, in addition to having agonist activity against
PPARo. and/or PPARy.

Another objective of the present invention is to provide novel B-aryl-o-
oxysubstituted alkylcarboxylic acids, their derivatives, their analogs, their tautomeric
forms, 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 effect or with reduced
toxic effect.

Yet another objective of the present invention is a process for the preparation of
novel B-aryl-a-oxysubstituted alkylcarboxylic acids of formula (I), their derivatives,
their analogs, their tautomeric forms, their stereoisomers, their polymorphs, their
pharmaceutically acceptable salts and their pharmaceutically acceptable solvates.

Still another objective of the present invention is to provide pharmaceutical
compositions containing compounds of the general formula (I), their analogs, their
derivatives, their tautomers, their stereoisomers, their polymorphs, their salts, solvates or
their mixtures in combination with suitable carriers, solvents, diluents and other media
normally employed in preparing such compositions.

Another objective of the present invention is to provide novel intermediates, a
process for their preparation and use of the intermediates in processes for preparation of
B-aryl-a-oxysubstituted alkyl carboxylic acids of formula (I), their derivatives, their
analogs, their tautomers, their stereoisomers, their polymorphs, their salts and their

pharmaceutically acceptable solvates.

Detailed Description of the Invention

B-Aryl a-oxysubstituted propionic acids, their derivatives and their analogs of

the present invention have the general formula (I)
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] IR® O
5—(CHp)y—(O)m~Ar
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R 0
R4 R°O

wherein the groups R', R? R®, IR" and the groups R’ and R® when attached to carbon
-atom, may be same or different and 'represent hydrogen, halogen, hydroxy, nitro, cyano,
formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy,
cycloalkoxy, aryl, aryloxy, atalkyl, .aralkoxy, heterdcyclyl, heteroaryl, heteroaralkyl,

W

heteroaryloxy, heteroaralkoxy, acyl, acyloxy, amino, acylamino, monoalkylamino,
dialkylamino,  arylamino,  aralkylamino,  alkoxycarbonyl,  aryloxycarbonyl,
aralkoxycarbonyl, alkylthio, alkoxycarboﬁyiaﬁﬁno, aryloxycarbonylamino,
afalkoxyéarbonylamino, carboxylic acid or its derivatives, or sulfonic acid or its

10 derivatives; one or both of R® and R® may also represent an oxo group when they are
attached to carbon atom; R® and R® when attached to nitrogen atom represent hydrogen,
hydroxy, formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl,
alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy,
amino, acylamino, monoalky'l.amino, dialkylamino, arylamino, aralkylamino, aryloxy,

15 aralkoxy, heteroaryloxy, heteroaralkoxy, alkokydarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, alkylthio grbups, carboxylic acid derivatives, or sulf.onic acid
derivatives; X represents a heteroatom selected from oxygen, sulfur or NR!! where R"
represents "hydrogen or unsubstituted or substituted groups selected from alkyl,
cycloalkyl, aryl, aralkyl, acyl, alkoxycarbonyl, aryloxyéarbonyl or aralkoxycarbonyl

20  groups; Ar represents an unsubstituted or substituted divalent single or fused aromatic or
" heterocyclic group; R” represents hydrogen atom, hydroxy, alkoxy. halogen, lower alkyl,
unsubstituted or substituted aralkyl group or forms a bond together with the adjacent
group R®: R® represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl or
unsubstituted or substituted aralkyl or R® forms a bond together with R”; R’ represents

~
h

hydrogen or unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl,
aralkyl, alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; R!® represents hydrogen or

unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,



w

15

20

2
rh

30

WO 00/66572 PCT/1IB00/00501

11

heterocyclyl, heteroaryl or heteroaralkyl groups. Y represents oxygen or NR', where
R'? represents hydrogen, alkyl, aryl, hydroxyalkyl, aralkyl, heterocyclyl, heteroaryl or
heteroaralkyl groups; R'® and R' together may form a 5 or 6 membered cyclic structure
containing carbon atoms, atleast one nitrogen atom and which may optionally contain
one or two additional heteroatoms selected from oxygen, sulfur or nitrogen; the linking
group represented by -(CH;)y-(O)m- may be attached either through a nitrogen atom or a

" carbon atom; n is an integer ranging from 1-4 and m is an integer 0 or 1.

Suitable groups represented by R' — R* and the groups R’ and R® when attached
to carbon atom, may be selected from hydrogen, halogen atom such as fluorine, chlorine,
bromine or iodine; hydroxy, cyano, nitro, formyl, substituted or unsubstituted (C-
Ci2)alkyl group, especially, linear or branched (Cr-Cio)alkyl group, such as methyl,
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-pentyl, iso-pentyl, hexyl, heptyl,
octyl and the like; cyclo(Cs-Cg)alky! group such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like, the cycloalkyl group may be substituted; (Ci-Co)alkoxy such as
methoxy, ethoxy, propyloxy, butyloxy, iso-propyloxy and the like, which may be
substituted; cyclo(Cs-Ce)alkoxy group such as cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy and the like, the cycloalkoxy group may be substituted;
aryl group such as phenyl, naphthyl and the like, the aryl group may be substituted;
aryloxy group such as phenoxy, naphthyloxy and the like, the aryldxy group may be
substituted; aralkyl such as benzyl, phenethyl, C¢HsCH,CH2CHz, naphthylmethyl and
the like, the aralkyl group may be substituted and the substituted aralkyl is a group such
as CH3;C¢H4CH,, Hal-C¢H4CH,, CH30C¢HLCH,;, CH;0C:H,CH;CH: and the like;
aralkoxy group such as benzyloxy, phenethyloxy, naphthylmethyloxy, phenylpropyloxy
and the like, the aralkoxy group may- be substituted; heterocyclyl groups such as
aziridinyl, pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl and the like, the
heteracyclyl group may be substituted; heteroaryl group such as pyridyl, thienyl, furyl,
I;yrrolyl, oxazolyl, - thiazolyl, - imidazolyl, oxadiazolyl, tetrazolyl, benzopyranyl,
benzofuryl and the like, the heteroaryl group may be substituted; heteroaralkyl group
such as furanmethyl, pyridinemethyl, oxazolemethyl, oxazolethyl and the like, the
heteroaralkyl group may be substituted;  heteroaryloxy and heteroaralkoxy, wherein
heteroaryl and heteroaralkyl moieties are as defined earlier and may be substituted; acyl

group such as acetyl, propionyl, benzoyl and the like, the acyl group may be substituted;



10

15

20

30

WO 00/66572 PCT/IB00/00501

12

acyloxy group such as OOCMe, OOCEt, OOCPh and the like, which may be
substituted; acylamino groups such as NHCOCH,, NHCOCHs, NHCOC:H,,
NHCOC¢Hs and the like, which may be substituted; monoalkylamino group such as

' NHCHs, NHCHs, NHC:H; NHCsHjs, and the like, which may be substituted,

dialkylamino group such as N(CHs),, NCH3(C;Hs), N(CzHs), and the like, which may
be substituted; arylamino group such as HNC¢Hs, NCH3(CsHs), NHC¢H1CH;, NHC¢H,-
Hal and the like, which may be substituted; aralkylamino group such as CJHsCH,NH,
CsHsCH,CH,NH, C¢HsCH,NCH3 and the like, which may be substituted; amino group;
alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl and the like, which may be
substituted; aryloxycarbonyl group such as phenoxycarbonyl, naphthyloxycarbonyl and
the like, the aryloxycarbonyl group may be substituted; aralkoxycarbonyl group such as
benzyloxycarbonyl, phenethyloxycarbonyl, naphthylmethoxycarbonyl and the like,
which may be substituted; (Cr-Coalkylthio which may be substituted:
alkoxycarbonylamino group such as NHCOOC,Hs, NHCOOCH; and the like, which
may be substituted;, aryloxycarbonylamino group such as NHCOOCHs,

. NCH3COOCsHs, NC,HsCOOC¢Hs, NHCOOC:H,CHs, NHCOOCH.OCH; and the like,

which may be substituted; aralkoxycarbonylamino group such as NHCOOCH,C¢Hs,
NHCOOCH:CH,C¢Hs, N(.CHg)COOCHzCsHs, N(C,Hs)COOCH,CeHss,
NHCOOCH,CsHsCH3;, NHCOOCH,CsH4OCHj; and the like, which may be substituted;

- carboxylic acid or its derivatives such as amides, like CONH,, CONHMe, CONMe;,

CONHEt, CONEt;, CONHPh and the like, the carboxylic acid derivatives may be

-substituted; ‘sulfonic acid or its derivatives such as' SO;NH,, SO;NHMe, SO.NMe;,

SO;NHCF; and the like, the sulfonic acid derivatives may be substituted. One or both of
R® and R® may also represent-an oxo group, when they are attached to carbon atom.

When the groups represented by R' — R* and the groups R® and R® when attached

- to carbon atom are substituted, the substituents may be selected from halogen, hydroxy,

nitro, thio or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy,
cycloalkoxy, aryl, aralkyl, aryloxy. aralkoxy, alkoxyalkyl, aryloxyaikyl, aralkoxyalkyl,
heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino, acylamino,

- arylamino, aminoalkyl, alkoxycarbonyl, alkylamino, alkylthio groups, carboxylic acid or

_its derivatives or sulfonic acid or its derivatives. These groups are as defined above.
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It is preferred that the substituents on R' — R® represent halogen atom such as
fluorine, chlorine or bromine; atkyl group such as methyl, ethyl, iso-propyl, n-propyl, n-
butyl; cycloalkyl group such as cyclopropyl; aryl group such as phenyl; aralkyl group
such as benzyl; (C;-Cs)alkoxy, benzyloxy, hydroxy group, acyl or acyloxy groups.

Suitable R® and R® when attached to nitrogen atom is selected from hydrogen,
hydroxy, formyl; substituted or unsubstituted (C;-Cy2)alkyl group, especially, linear or
branched (Ci-Cg)alkyl group, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-
butyl, t-butyl, n-pentyl, isopentyl, hexyl and the like; (Ci-Co)alkoxy such as methoxy,
ethoxy, propyloxy, butyloxy, iso-propyloxy and the like, which may be substituted;
cyclo(Cs-Ce)alkyl group such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
the like, the cycloalkyl group may be substituted; cyclo(Cs-Ce)alkoxy group such as
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and the like, the
cycloalkoxy group may be substituted; aryl group such as phenyl, naphthyl and the like,
the aryl group may be substituted; aralkyl such as benzyl, phenethyl, C¢HsCH,CH;CH;,
naphthylmethyl and the like, the aralkyl group may be substituted and the substituted
aralkyl is a group such as CH;CCH;, Hal-CdHsCHa, CH;0CH,CH,
CH;0CsH4CH,CH, and the like; aryloxy group such as phenoxy, naphthyloxy and the
like, the aryloxy group may be substituted; aralkoxy group such as benzyloxy,
phenethyloxy, naphthylmethyloxy, phenylpropyloxy and the like, the aralkoxy group
may be substituted; heterocyclyl groups such as aziridinyl, pyrrolidinyl, morpholinyl,
piperidinyl, piperazinyl and the'like, the heterocycly! group may be substituted;
heteroaryl group such as pyridyl, thienyl, furyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,
oxadiazolyl, tetrazolyl, benzopyranyl, benzofuryl and the like, the heteroaryl group may
be substituted; heteroaralkyl group such as furanmethyl, pyridinemethyl, oxazolemethyl,
oxazolethyl and the like, the heteroaralkyl group may be substituted; heteroaryloxy and
heteroaralkoxy, wherein heteroaryl and heteroaralkyl moietiés are as defined earlier and
may be substituted; acyl group such as acetyl, propionyl, benzoyl and the like, the acyl
group may be substituted; acyloxy group such as OOCMe, OOCEt, OOCPh and the like,
which may be substituted; monoalkylamino group such as NHCH;3;, NHC;Hs, NHC;H,
NHCgH;3 and the like, which may be substituted; dialkylamino group such as N(CHz)s,
NCHa(C;Hs), N(CoHs), and the like, which may be substituted; acylamino groups such
as NHCOCH;, NHCOC,Hs, NHCOC;H;, NHCOC¢H; and the like, which may be

-
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substituted; arylamino group such as HNCsHs, NCH3(CeHs), NHCsH.CH;, NHCH,-Hal
and the like, which may be substituted; amino group; aralkylamino group such as
Ce¢HsCH.NH, CHsCH,CH;NH, C:HsCH>NCH; and the like, which may be substituted;
alkoxycarbonyl group such as methoxycarbonyl, ethoxycarbonyl and the like, which
may be substituted; ' aryloxycarbonyl group such '~ as phenoxycarbonyl,
naphthyloxycarbonyl and the like, which may be substituted; aralkoxycarbonyl group
such as benzyloxycarbonyl, phenethyloxycarbonyl, naphthylmethoxycarbonyl and the

like, which may be substituted; (Ci-Ce)alkylthio, which may be substituted; carboxylic

acid derivatives such as amides, like CONH;, CONHMe, CONMe;, CONHEt, CONEt,,
CONHPh and the like, the carboxylic acid derivatives may be substituted; sulfonic acid
derivatives such as SO;NH;, SO.NHMe, SO,NMe;, SO;NHCF; and the like, the

- sulfonic acid derivatives may be substituted.

When the groups represented by R’ and R® attached to nitrogen are substituted,
preferred substituents may be selected from haldgen such as fluorine or chlorine;
hydroxy, acyl, acyloxy or amino groups. These groups are as defined above.

Suitable X includes oxygen, sulfur or a group NR!!, preferably oxygen and
sulfur. Suitably R'! represents hydrogen, (C;-Cs)alky1 group such as methyl, ethyl,
propyl and the like; (Cs;-Ce)cycloalkyl group such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and the like; aryl group such as phenyl, naphthyl and the like;
aralkyl group such as benzyl, phenethyl and the like; acyl group such as acetyl,
propanoyl, butanoyl, benzoyl and the like; (Ci-Ce)alkoxycarbonyl such as
methoxycarbonyl, ethoxycarbonyl and the like; aryloxycarbonyl such as
phenoxycarbonyl, 'CH30CH,0CO, - Hal-CsH,0CO, - CH3C¢H,0CO,
naphthyloxycarbonyl and the like; aralkoxycarbonyl such as benzyloxycarbonyl,
phenethyloxycarbonyl and the like; the groups represented by R!! may be substituted or
unsubstituted. When the groups represented by R'! are substituted, the substituents may
be selected from halogen, optionally halogenated lower alkyl, hydroxy, and optionally
halogenated (C;-Cs)alkoxy groups. These groups are as defined above.

It is preferred that the group represented by Ar includes substituted or
unsubstituted groups selected from divalent phenylene, naphthylene, pyridyl, quinolinyl,
benzofuryl, dihydrobenzofuryl, benzopyranyl, dihydrobenzopyranyl, indolyl, indolinyl,

azaindolyl, azaindolinyl, pyrazolyl, benzothiazolyl, benzoxazolyl and the like. The
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substituents on the group represented by Ar may be selected from linear or branched
optionally halogenated (Ci-Ce)alkyl, optionally halogenated (C-Cs)alkoxy, halogen,
acyl, amino, acylamino, thio or carboxylic or sulfonic acids and their derivatives. The
substituents are defined as they are for R*-R",

It is more preferred that Ar represent substituted or unsubstituted divalent,

phenylene, naphthylene, benzofuryl, indolyl, indolinyl, quinolinyl, azaindolyl,

. azaindolinyl, benzothiazolyl or benzoxazolyl groups.

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

Suitable R” includes hydrogen, hydroxy, lower alkyl groups such as methyl,
ethyl or propyl; (Ci-Cs)alkoxy group such as methoxy, ethoxy, propoxy and the like;
halogen atom such as fluorine, chlorine, bromine or iodine; aralkyl such as benzyl,
phenethyl and the like, which may be unsubstituted or substituted or R’ together with R®
represents a bond. The substituents are selected from halogen, hydroxy or alkyl groups.

Suitable R® may be hydrogen, hydroxy, lower alkyl groups such as methyl, ethyl
or propyl; (Q—Cs)alkoky such as methoxy, ethoxy, propoxy and the like; halogen atom
such as fluorine, ‘chlorine, bromine or iodine;. (C2-Cyo)acyl group such as acetyl,
propanoyl, butanoyl, pentanoyl, benzoyl and the like; aralkyl such as benzyl, phenethyl
and the like, which may be unsubstituted or substituted or R® together with R’ forms a
bond. The substituents are selected from halogen, hydroxy or alkyl groups.

Suitable groups represented by R’ may be selected from hydrogen, linear or
branched (C;-Ci¢)alkyl, preferably (C;-Cyz)alkyl group such as methyl, ethyl, n-propyl,
iso-propyl, n-butyl, iso-butyl, pentyl, hexyl, octyl and the like, the alkyl group may be
substituted; (Cs-Cy)cycloalkyl group such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like, the cycloalkyl group may be substituted; aryl group such as
phenyl, naphthyl and the like, the aryl group may be substituted; aralkyl group such as
benzyl, phenethyl and the like, wherein the alkyl moiety may contain (C,-Cs) atoms,
wherein the aryl moiety may be substituted; heteroaryl group such as pyridyl, thienyl,
pyrrolyl, furyl and the like, the heteroaryl group may be substituted; heteroaralkyl group
such as furanmethyl, pyridinemethyl, oxazolemethyl, oxazolethyl and the like, the
heteroaralkyl group may be substituted; heterocyclyl group such as aziridinyl,
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.pyrrolidinyl, piperidinyl and the like, the heterocyclyl group may be substituted; linear
“or branched (C;-Cj¢)acyl group such as acetyl, propanoyl, butanoyl, benzoyl, octanoyl,

decanoyl and the like, which may be substituted; (C;-Cs)alkoxycarbonyl group such as
methoxycarbonyl, ethoxycarbonyl and the like, the alkoxycarbonyl group may be
substituted; aryloxycarbonyl such as phenoxycarbonyl, naphthyloxycarbonyl and the
like, the aryl group may be substituted; (C,-Cs)alkylaminocarbonyl, the alkyl group may
be substituted; arylaminocarbonyl such as PANHCO, naphthylaminocarbonyl and the
like, the aryl moiety may be substituted. The substituents 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, arylamino, aminoalkyl, aryloxy,
aralkoxy, alkoxycarbonyl, alkylamino, alkoxyalkyl, aryloxyalkyl, alkylthio, thioalkyl
groups, carboxylic acid or its derivatives or sulfonic acid or its derivatives. The
substituents are as defined above. -

Suitable groups represented by R!° may be selected from hydrogen, linear or
branched (C,-Ci¢)alkyl, preferably (C;-Ci2)alkyl group such as methyi, ethyl, n-propyl,
iso-propyl, n-butyl, iso-butyl, pentyl, hexyl, octyl and the like, the alkyl group may be
substituted; (Cs-Cy)cycloalkyl such as cyclopropyl, cyclopentyl, cyclohexyl and the like,
the cycloalkyl group may be substituted; aryl group such as phenyl, naphthyl and the

~ like, the aryl group may _be. substituted; heteroaryl group such as pyridyl, thienyl,

pyrrolyl, furyl and the like, the heteroaryl group may be substituted; heteroaralkyl group
such as furanmethyl, pyridinemethyl', oxazolemethyl, oxazolethyl and the like, the
heteroaratkyl group may be substituted; aralkyl group such as benzyl, phenethyl and the
like, the aralkyl - group may be substituted; heterocyclyl group such as aziridinyl,
pyrrolidinyl, piperidinyl and the like, the heterocyclyl grdup 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, arylamino, aminoalkyl, aryloxy, | aralkoxy,. alkoxycarbonyl,
alkylamino, alkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its derivatives,

- or sulfonic acid or its derivatives. The substituents are as defined above.
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Suitable groups represented by R may be selected from hydrogen, linear or
branched (C1-Ci¢)alkyl, preferably (Ci-Ci2)alkyl group such as methyl, ethyl, n-propyl,
iso-propyl, n-butyl, iso-butyl, pentyl, hexyl, octyl and the like; hydroxy(C;-Ce)alkyl,
aryl group such as phenyl, naphthyl and the like; aralkyl group such as benzyl,
phenethyl and the like; heterocyclyl group such as aziridinyl, pyrrolidinyl, piperidinyl
and the like; heteroaryl group such as pyridyl, thienyl, pyrrolyl, furyl and the like;
heteroaralkyl group such as furanmethyl, pyridinemethyl, oxazolemethyl, oxazolethyl
and the like.

Suitable ring structures formed by R'® and R'? together may be selected from
pyrrolidinyl, piperidiny}, morpholinyl, piperazinyl and the like.

Suitable m is an integer ranging from 0-1. It is preferred that when m = 0, Ar
represents substituted or unsubstituted benzofuryl, benzoxazolyl, benzothiazolyl,
indolyl, indolinyl, dihydrobenzofuryl, or dihydrobenzopyranyl group and when m = 1,
Ar represents substituted or unsubstituted groups selected from divalent phenylene,
naphthylene, pyridyl, quinolinyl, benzofuryl, dihydrobenzofuryl, benzopyranyl,
dihydrobenzopyranyl, indolyl, indolinyl, azaindolyl, azaindolinyl, pyrazolyl,
benzothiazolyl, benzoxazolyl and the like.

It is preferred that when m = 0, Ar represents a divalent benzofuryl group, more
preferably benzofuran-2,5-diyl group and when m = 1, Ar represents a phenylene group.
Suitable n is an integer ranging from 1 to 4, preferably n represents an integer 1 or 2.

It is preferred that when m = 1, n represents 2.

It is also preferred that when m = 0, n represents 1.

Pharmaceutically acceptable salts forming part of this invention include salts
derived from inorganic bases such as Li, Na, K, Ca, M, Fe, Cu, Zn, Mn; salts of organic
bases such as N,N’-diacetylethylenediamine, betaine, caffeine, 2-diethylaminoethanol,
2-dimethylaminoethanol, N-ethymorpholine, N-ethylpiperidine, glucamine,

glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine, piperazine,

_piperidine,  procaine, purines, theobromine, triethylamine, trimethylamine,

tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-

diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine,
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- choline, choline hydroxide, - dicyclohexylamine, benzylamine, phenylethylamine,

dialkylamine, trialkylamine, thiamine, aminopyrimidine, aminopyridine, purine,
spermidine, and the like; chiral bases like alkylphenylamine, glycinol, phenyl glycinol
and the like, salts of natural amino acids such as glycine, alanine, valine, leucine,
isoleucine, norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline,
histidine, omitﬁine; lysine, arginine, serine, threonine, phenylalanine; unnatural amino
acids such as D-isomérs or substituted amino acids; guanidine, substituted guanidine
wherein the substituents are selected from nitro, amino, alkyl, alkenyl, alkynyl,
ammonium or substituted ammonium salts and aluminum salts. Salts may include acid
addition salts where appropriate which are, sulphates, nitrates, phosphates, perchlorates,
borates, hydrohalides, acetates, tartrates, maleates, citrates, succinates, palmoates,
methanesulphonates, benzoates, salicylates, hydroxynaphthoates, benzenesulfonates,
ascorbates, 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 include :

Ethyl (E/Z)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;
Ethyl (E)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;
Ethyl (Z)-3-[4—[2-(2,3-dihydro-1_,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;

(£) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoate;
(+) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoate;
(-) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoate;

Ethyl (E/Z)-3-{2-(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl}-2-
ethoxypropenoate; '

Ethyl (E)-3-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropenoate;

'Ethyl (Z)-3-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropenoate;

Ethyl (E/Z)-3-.[4-[2-(2,3-dihydro-1,4-ben,zo'ghiazin-4—yl_)&hoxy]phenyl]-z-ethoxypropenoate;
Ethyl (E)-3-{4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;
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Ethyl (Z)-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;

(+) Methyl 3-[2~(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropanoate;
(+) Methyl 3-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropanoate;
5 (-) Methyl 3-[2~(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-y1]-2-ethoxypropanoate;

(£) Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-ethoxypropanoate;
(+) Methyl-3-[4-[2~(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoate;
) Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-ethoxypropanoate;
10
(£) Methyl 2-methyl-3-[4-{2-(2,3-dihydro-1,4-benzoxazin-4-ylethoxy]phenyl}-2-ethoxy
propanoate;
(+) Methyl 2-methyl-3-{4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxy
propanoate;
15 () Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxy

propanoate;

(£) Methyl 2-(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro- 1 4-benzoxazin-4-yl)ethoxy]phenyl]-2-
ethoxypropanoate;

20 (+) Methyl 2-(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2
-ethoxypropanoate;
(~) Methyl 2-(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2
ethoxypropanoate;

25 Ethyl (E/Z)-3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-ethoxypropenoate;
Ethyl (E)-3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxy)phenyl}-2-ethoxypropenoate;
Ethyl (Z)-3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;

(£) Methyl 3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2- ethoxypropanoate;
30 (+) Methyl 3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-ethoxypropanoate;
() Methy! 3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxyjphenyl}-2-ethoxypropanoate;
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Ethyl (E/Z)-3-[6-[2-(2,3-dihydro-l.4-benzothiazin-4-yl)ethoxy]naphthyl]-2-ethoxypropenoate;
Ethyl (E)-3-[6-[2—(2,3-dihydro-1,4-benzothiazin-4—yl)emoxy]naphthyl]—2-ethoxypropenoate; '
Ethyl (Z)-3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl]-2-ethoxypropenoate;

(£) Methyl 3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxyjnaphthyl}-2-ethoxypropanoate;
(+) Methyl 3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl]-2-ethoxypropanoate;
(-) Methyl 3-{6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy ]naphthyl}-2-ethoxypropanoate;

(%) Ethyl 3-[4-[2~(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoate;
(+) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoate;
(-) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoate;

() Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoate;
(+) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-hydroxypropanoate;
(-) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoate;

(z) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-benzyloxypropanoate;
(+) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-benzyloxypropanoate;
(-) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-benzyloxypropanoate;

{x) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-butoxypropanoate;
(+) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-butoxypropanoate;
(-) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-butoxypropanoate;

(%) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hexyloxypropanoate;
(+) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hexyloxypropanoate;

- () Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hexyloxypropanoate;

Ethyl (E/Z)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxypropenoate;
Ethyl (E)-3-[4-[2~(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-phenoxypropenoate;
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Ethyl (Z)-3-[4-{2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy}phenyl]-2-phenoxypropenoate;

{£) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-phenoxypropanoate;
(+) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoate;
(-) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-phenoxypropanoate;

Ethyl (E/Z)-3-[4-{2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropenoate;
Ethyl (E)-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropenoate;
Ethyl (Z)-3-{4-[2~(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-phenoxypropenoate;

(+) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4—y})ethoxy]phenyl];2-phenoxypropanoate;
(+) Methyl 3-{4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoate;
(-} Methyl 3-[4-[2-(2,3-dibydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoate;

Ethyl (E/Z)-3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxy
propenoate; ,

Ethyl (E)-3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-ylymethoxyphenyl]-2-ethoxy
propenoate; '

Ethyl (Z)-3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxy

propenoate;

() Methy] 3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-
2-ethoxypropanoate;

(+) Methyl 3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-ylymethoxyphenyl]-
2-ethoxypropanoate; .

(-) Methyl 3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxy

propanoate;

Ethyl (E/Z)-3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl}-2-ethoxy
propenoate; . o
Ethyl (E)-3-{4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]}-2-ethoxy
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' propenoate;,
Ethyl (Z)-3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxy
propenoate;

W

(+) Methyl 3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl}-2-ethoxy
_propanoate;

(+) Methyl 3-{4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]}-2-ethoxy

propanoate; '

(-) Methyl 3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxy

+ 10 propanoate;

(£) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-ethoxypropanoic
acid and its salts, '
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoic
15 - acid and its salts; ' ‘ '
(-) 3-[4-[2~(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-ethoxypropanoic acid and

its salts;

(2) 3-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropanoic acid and
20 . its salts;

(+) 3-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl}-2-ethoxypropanoic acid and

its salts; L : _ . AR _

(-) 3-[2-(2.3-Dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl}-2-ethoxypropanoic acid and

its salts; '

(%) 3-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropanoic acid
and its salts; |
(+) 3-[2-(2.3-Dihydro-1,4-benzothiazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropanoic acid
_ and its salts; . .
30 (-) 3-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)methylbenzofuran-5-yl}-2-ethoxypropanoic acid

and its salts;
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(1) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-ethoxypropanoic acid and
its salts;

(+) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-y!)ethoxylphenyl]}-2-ethoxypropanoic acid and
its salts;

(-) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid and
its salts;

{£) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxypropanamide;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxypropanamide;
(-) 3-f4-[2+(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;

() N-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-
ethoxypropanamide;
(+) N-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-
ethoxypropanamide;
(-) N-Methyl-3-[4-[2~(2,3-dihydro-1 ,4-beniothiazin-4—yl)ethoxy]phenyl]-2—

ethoxypropanamide;

(&) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy)phenyl]-2-ethoxypropanamide;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;

) 3-[4-[;'2-(2,3-Dihydro-l,4-benzoxazin-4-y])ethoxy]pheny1]-2-ethoxy'propanamide;

(%) N-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;
(+) N-Methyl-3-[4-[2-(2.3-dihydro- 1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;
(-) N-Methyl-3-[4-[2-(2 3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;

() N-Benzyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanamide;
(+) N-Benzyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-ethoxypropanamide;
(-) N-Benzyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;
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(#) N-Benzyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxylphenyi}-2-
ethoxypropanamide;

(+) N-Benzyl-3-[4-[2-(2,3-dihydro-1 4—benzoth1azm-4-yl)ethoxy]phenyl]—2-
ethoxypropanamxde '

(-) N-Benzyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-

ethoxypropanamide;

€3] 2-Methyl-3-[4-[2—(2,3-dihydro-l,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid
and its salts;
) 2-Methyl-3 -[4-[2-(2, 3-d1hydro-1 4-benzoxaz1n-4-y1)ethoxy]phenyl]-2-ethoxypropanonc acid
and its salts;
(-) 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoic acid

and its salts;

(®) 2-(2-Fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy}phenyl}-2-
ethoxypropanoic acid and its salts;
(+) 2-(2-Fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-
ethoxypropanoic acid and its salts;
() 2-(2-Fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-

ethoxypropanoic acid and its salts; -

. (¥) 3-[4-[2-(3-Ox0-2H-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid and its

salts;
&) 3-[4-[2-(3-Oxo-2H-l 4-benzoxazm-4-yl)ethoxy]pheny]]-2-ethoxypropano1c -acid and its

- salts:

(-) 3-[4-{2-(3-Ox0-2H-1 4-benzoxazm-4-yl)ethoxy]phenyl]-2-ethoxypropanoxc acid and its

© salts;

(&) 3-[4-[2-(3-Ox0-2H-1, 4-benzoth1azm-4-yl)ethoxy]phenyl]-Z-ethoxypropanoxc acid and its

salts;
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(+) 3-[4-]2-(3-Ox0-2H-1,4-benzothiazin-4-yl)ethoxylphenyl}-2-ethoxypropanoic acid and its
salts;
() 3-[4-[2-(3-Oxo0-2H-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoic acid and its
salts;

(%) 3-[6-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxynaphthyl]-2-ethoxypropanoic acid and

its salts;

(+) 3-[6-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxynaphthyl}]-2-ethoxypropanoic acid and its
salts;

(-) 3-[6-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]naphthyl]-2-ethoxypropanoic acid and its

salts;

(&) 3-[6-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxyInaphthyl}-2-ethoxypropanoic acid and
its salts;
() 3-[6-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxylnaphthyl}-2-ethoxypropanoic acid and
its salts;
(-) 3-[6-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl}-2-ethoxypropanoic acid and

its salts:

(%) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoic acid and its
salts;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoic acid and its
salts;
(-) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoic acid and its
salts;

(%) 3-[4-[2~(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxyjphenyl]}-2-hydroxypropanoic acid and its
salts;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl}-2-hydroxypropanoic acid and its
salts;
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(-) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-hydroxypropanoic acid and its

salts;

() 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-benzyloxypropanoic acid and
its salts;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]lphenyl]-2-benzyloxypropanoic acid and
its salts;
(-) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-benzyloxypropanoic acid and

its salts;

(#) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-butoxypropanoic acid and its

salts;

G 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin—4-yl)ethoxy]pheny]]-2—butoxypropanoic acid and its

salts; .

) 3-[4-[2-(2,3-Dihydro-l,4-benzoxa.zin-4-yl)ethoxy]phenyl]-2-butoxypropanoic acid and its

salts;

(%) 3-[4-[2—(2,3-Dihydro-1,4-benzoxazin-4-y])ethoxy]phenyl]-2-hexyloxypropanoic acid and its
salts;

(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hexyloxypropanoic acid and its
salts;

(=) 3-[4—[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethox’y]phenyl]-2-hexyloxypropanoic acid and its
salts; '

(%) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoic acid and its

" salts;
(+) 3-[4-[2-(2,3-Dihydro-l,4—be‘nszazin—4-yl)ethoxy]phenyl]-2-phénoxypropanoic acid and its

salts;

() 3-[4—[2—(2,3-Dihydro-1,4-benzoxazin#-yl)ethoxy]phenyl]-2-phenoxypropanoic acid and its

salts;
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(£) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl}-2-phenoxypropanoic acid and
its salts;
(#) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoic acid and
its salts;
(-) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoic acid and its

salts;

(£) Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxy
propanoate; )

(+) Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxy
propanoate;

(-) Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxy

propanoate;

() 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxyiphenyl]-2-phenoxypropanoic
acid and its salts; |

(+)  2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoic
acid and its salts;

(-) 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-phenoxypropanoic

acid and its salts;

(+) Methyl 2-methyl-3-{4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]jphenyl]-2-phenoxy

propanoate;

| (+) Methyl 2-methyl-3-[4-[2~(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxy

propanoate; _
(-) Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxy

propanoate;

(£) 2-Methyl-3-{4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-phenoxypropanoic
acid and 1ts salts;

(+) 2-Methyl-3-{4-[2-(2,3-dihydro-1.4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoic
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acid and its salts;

(-) 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoic

acid and its salts;

(£) 4-Nitrophenyl 3-[4-[2—(2,3-dihydro—l,4obenzothiazin-4~y])ethoxy]phenyl]-z-ethoxy
propanoate; |

(+) 4-Nitropheny! 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxy
propanoate; |

(-) 4-Nitrophenyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxy

propanoate;

@) 3-[4—(4—'Benzyl-3,4-dihydro-1,4—benzoXazih-2-yl)méthoxYphenyl]-z-ethoxypropanoic
acid and its salts; '
(+) 3-[4-(4-Benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxypropanoic
acid and its salts; ' | .

(-) 3-[4-(4-Benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxypropanoic
acid and its salts; ' '

@) 4-Nitrophexiyl-3-[4-(4-ben2yl-3,4-dihydro—l,4-benzoxazin-2-yl)methbxyphenyl]-2-
ethoxypropanoate; '
(+) 4-Nitrophenyl-3-[4-(4-benzyl-3 ,4-dihydro-1,4-bénzoxazin—2;yl)methoxyphenyl]-z-
ethoxypropanoate; and ' S
¢) 4-Nitrophenyl—3-[4-(4-berizyl-3,4-dihydro-1,4‘-benzoxazin—2-yl)methoxyphenyl]-2-
ethoxypropanoate. o '

According to a feature of the present invention, the compound of general formula
(I) where R” and R® together represent a bond, Y represents oxygen atom, R', R?, R® R*,
R’ R® . R°.R" X n; m and Ar are as defined eailier, can be prepared by any of the

following routes shown in Scheme 1.
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Route (1): The reaction of a compound of the general formula (Illa) where all

n

symbols are as defined earlier with a compound of formula (IIIb) where R®, R are as
defined earlier excluding hydrogen and R'* represents (C;-Cg)alkyl, to yield compound
of general formula (I) where R’, R® together represent a bond and Y represents an
oxygen atom may be carried out neat in the presence of a base such as alkali metal
hydrides like NaH or KH; organolithiums like CH;Li, BuLi and the like; alkoxides such
16 as NaOMe, NaOEt, K'BuO™ and the like or mixtures thereof. The reaction may be
carried out in the presence of solvents such as THF, dioxane, DMF, DMSO, DME and
the like or mixtures thereof. HMPA may be used as cosolvent. The reaction temperature
may range from -78 °C to 50 °C, preferably at a temperature in the range of -10 °C to 30

°C. The reaction is more effective under anhydrous conditions. The compound of
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general formula (IIIb) may be prepared according to the procedure described in the
literature (Annalen. Chemie, (1996) 53, 699). |

Alternatively the compound of formula (I) may be prepared by reacting the
compound of formula (Illa) where all symbols are as defined earlier with Wittig reagents
such as Hal'PPhs"CH-(OR’)CO;R', where R’ and R' are as defined earlier under
similar reaction conditions as described above.

Route (2): The reaction of a compound of general formula (]11c)' where all
symbols are as defined earlier with a compound of geheral formula (IlId) where R’, R®
together repfesent a bond, L' is a leaving group such as halogen atom, p-
toluenesulfonate, methanesulfonate, trifluoromethanesulfonate and the like, preferably a
halogen atom and all other symbols are as defined earlier to produce a compound of
general formula (I) defined above may be carried out in the presence of solvents such as
DMSO, DMF, DME, THF, dioxane, ether and the like or a mixture thereof. The reaction
may be carried out in an inert atmosphere which may be mainfained by using inert gases
such as N2, Ar or He. The reaction may be effected in the presence of a base such as
alkalis like sodium hydroxide or potassium hydroxide; alkali metal carbonates like
sodium carbonate or potassium carbonate; alkali metal hydrides such as sodium hydride
or potassium hydride; organometallic bases like n—Buty] lithium; alkali metal amides like
sodamide or mixtures thereof. The amount of base inay range from 1 to 5 equivalents,
based on the amount of the compound of formula (Illc), preferably the amount of base
ranges from 1 to 3 equivalents. Phase transfer cafa]ysts such as tetraalkylammonium
halide or hydroxide may be added. The reaction may be carried out at. a temperature in
the range of 0 ©C to 150 OC, preferably at a temperature in the range of 15 ©C to 100 ©C.
The duration of the reaction may range from 0.25 to 48 hours, preferably from 0.25 to 12
hours. '

Route (3): The reaction of a compound of formula (IIle) where all symbols are as
defined earlier with a compdund of formula (IIIf) where R’ = R!® and are as defined
earlier excluding hydrogen, to produce a compound of the formula (I) where R’ and R®
together represent a bond and all other symbols are as defined earlier may be carried out
neat in the presence of a base such as alkali metal hydrides like NaH or KH;
organolithiums like CH;Li, BuLi and the like; alkoxides such as NaOMe, NaOEt,
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K"BuO' and the likepr.mixtures thereof. The reaction may be carried out in the presence
of aprotic solvents such as THF, dioxane, DMF, DMSO DME and the like or mixtures
thereof. HMPA may be used as cosolvent. The reaction temperature may range from -78
°C to 100 °C, preferably at a temperature in the range of -10 °C to 50 °C.

Route (4): The reaction of a compound of the general formula (IIIa) where all
symbols are as defined earlier, with a compound of formula (ITig) where R® represents
hydrogen atom, R’ and R'® are as defined earlier may be carried out in the presence of a
base. The nature of the base is not critical. Any base normally employed for aldol
condensation reaction may be employed; bases like metal hydride such as NaH or KH;
metal alkoxides such as NaOMe, K'BuO" or NaOEt and the like; metal amides such as
LiNH; or LiN(iPr), may be used. Aprotic solvent such as THF, ether, or dioxane may be
used. The reaction may be carried out in an inert atmosphere which may be maintained
by using inert gases such as N2, Ar, or He and the reaction is more effective under
anhydrous conditions. Temperature in the range of -80 °C to 35 °C may be used. The -
hydroxy product initially produced may be dehydrated under conventional dehydration
conditions such as treating with p-TSA in solvents such as benzene or toluene. The
nature of solvent and dehydrating agent is not critical. Temperature in the range of 20 °C
to reflux temperature of the solvent used may be employed, preferably at reflux
temperature of the solvent by continuous removal of water using a Dean Stark water
separator.

Route (5): The reaction of compound of formula (IlTh) where all 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 (IIli) where R” and R® together represent a bond and R®, R* and
Ar are as defined earlier to produce a compound of the formula (I) where m = 1 and all
other symbols are as defined above may be carried out in the presence of aprotic
solvents such as THF, DMF, DMSO, DME and the like or mixtures thereof. The
reaction may be carried out in an inert atmosphere which may be maintained by using

inert gases such as N2, Ar or He. The reaction may be effected in the presence of a base
such as K2CO3, Na2CO3 or NaH or mixtures thereof, Acetone may be used as solvent

when Na;COQ or K,CO; is used as a base. The reaction temperature may range from 0
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oC-120 °C, preferably at étéfnperaturé in the range of 30 ©C - 100 °C. The duration of
the reaction may range' from 1 to 24 hours, preferaﬁly ﬁ(;m 2 to 12 hours. The
compound of formula (IIf) can be prepared according to known procedures by a Wittig
Horner reaction between the hydroxy prdtected aryl alt_i_éhyde such as benzyloxyaryl
aldehyde and compound of férmula (IIIb), followed'_:By deprotection.

Route (6): The reaction of compound of general foi'mula (g111)] where all symbols
are as defined earlier w1th a cdmp_ound of general formula (IIl) where R and R®
together représént a bond and R’, R' and Ar are as defined earlier to produce a
comf:ound of the formula (I) where m = 1 and all othér symbols are as defined above
may be carried out usiﬁg suitable coupling a_gents-sbch as dicyclbhexyl urea, triaryl-
phoéphine/dialkjrlazadicarboiyléte such as PPh; / DEAD and the like. The reaction may
be carried out in the presence of solvents such as THF, DME, CH,Cl,, CHCl;, toluene,
acetonitrile, CCls and the like. The inert atmosphére 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 may be used in the range of 0.05 to 2. eqﬁivalents, preferably 0.25to 1 -
equivalenfs. The reaction temperature may be in the range of 0 °C to 100 °C, preferably
at a temperature in the range of 20 °C to 80 °C. The dﬁration of the reaction may range
from 0.5 to 24 hours, preferably from 6 to 12 hours.

' In another embodiment of the present invention, the compound of the general
formula (I) where R', R%, R?, R_4, R’ R%, R’, R, X, n, m, and Ar are as defined earlier,
R’ represents hydrogen atom, hydroxy,_ alkoxy, halbg_e'n, lower alkyl, unsubstituted or
substituted aralkyl group, R® represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl

. group, acyl or unsubstituted or sulgstituted' aralkyl and Y represents oxygen can be

prepared by one or more of the processes shown in Scheme; -1I:
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Route 7: The reduction of compound of the formula (IVa) which represents a

compound of formula (I) where R” and R® together represent a bond and Y represents
an oxygen atom and all other symbols are as defined earlier, obtained as described
earlier (Scheme-I), to yield a compound of the general formula (I) where R’ and R®
each represent a hydrogen atom and all symbols are as defined earlier, may be carried
out in the presence of gaseous hydrogen and a catalyst such as Pd/C, Rh/C, Pt/C, and
the like. Mixtures of catalysts may be used. The reaction may also be conducted in the
presence of solvents such as dioxane, acetic acid, ethyl acetafe and the like. A pressure
between atmospheric pressure and 80 psi may be employed. High pressures may be
used to reduce the time. The catalyst may be preferably 5 - 10 % Pd/C and the amount
of catalyst used may rangé from 1 - 50 % w/w. The remﬁon may also be carried out by
employing metal solvent reduction such as magnesium in alcohol or sodium amalgam
in alcohol, preferably methanol. The hydrogenation may be carried out in the presence

of metal catalysts containing chiral ligands to obtain a compound of formula (I) in
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optically active form. The metal catalyst may contain rhodium, ruthenium, indium and
the like. The chiral ligands may preferably be chiral phosphines such as (2S,35)-
bis(diphenylphosphino)butane, 1,2-bis(diphenylphosphino)ethane, 1,2-bis(2-

" methoxyphenylphenylphosphino)ethane, (—)-2,3-isopmpylidene-2,3-dihydroxy-l,4-

bis(diphenylphdsphino)butane and the like. Any suitable chiral catalyst may be
employed which would give required optical purity of the product (I) (Ref : Principles
of Asymmetric Synthesis, Tet. Org. Chém. Series Vol 14, pp311-316, Ed. Baldwin J.
E). |
Route 8: The reaction of compound of formula (IVb) where RY is as defined
carlier excluding hydrogen, L? is a leaving group such as halogen atom and all other
symbols are as defined earlier with an alcohol of general formula (IVc), where R’ is as
defined earlier excluding hydrogen to produce a compound of the formula (I) defined
earlier may be carried out in the presence of solvents such as THF, DMF, DMSO, DME
and the like or mixtures thereof. The reaction may be carried out in an inert atmosphere
which may be maintained by using inert g_aSes such as N2, Ar or He. The reaction may
be effected in the pre'sence of a base such as KOH, NaOH, NaOMe, NaOEt, K'BuO’ or
NaH or mixtures thereof. Phase transfer catalysts such as tetraalkylammonium halides or
hydroxides may be employed. The reaction temperature may range from 20 °C - 120
OC, preferably at a temperature in the range of 30 °C - 100 °C. The duration of the
reaction may range from 1 to 12 hours, preferably from 2 to 6 hours. The compound of
general formula (IVb) and its preparation has been disclosed in our International
publication No. WO 98/52946. '
Route 9: The reaction of compound of formula (IlTh) defined earlier with

compound of forihula (I01i) where all"symbois are as defined earlier to produce a
compound of the formula (I) where m = 1 and all other symbols are as defined above,
may be carried out in the presence of solvents such as THF, DMF, DMSO, DME and the '

like or mixtures thereof. The reaction may be carried out in an inert atmosphere which is

“maintained by using inert gases such as N2, Ar or He. The reaction may be effected in

the presence of a base such as K2CO3, -Na2CO3‘ NaH: and the like or mixtures thereof.

Acetone may be used as a solvent when K2C03 or Na2CO3 is used as a base. The

reaction temperature may range from 20 OC - 120 OC, preferably at a temperature in the
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range of 30 OC - 804£C; The duration of the reaction mgy range from 1 to 24 hours,
preferably from 2 to 12 hours. The compound of formula (IIli) may be prepared by
Wittig Homer reaction between the protected hydroxyaryl aldehyde and compound of
formula (HIb) followed by reduction of the double bond and deprotection. Altemnatively,
the compound of formula (IIli) may be prepared by following a procedure disclosed in
WO 94/01420.

Route 10: The reaction of compound of general formula (IIj) defined earlier
with a compound of general formula (IIli) where all symbols are as defined earlier to
produce a compound of the formula (I) where m = 1 and all other symbols are as defined
above may be cartied out using suitable coupling agents such as dicyclohexyl urea,
triarylphosphine/dialkylazadicarboxylate such as PPh; / DEAD and the like. The
reaction may be carried out in the presence of solvents such as THF, DME, CH;Cl,,
CHCI,, toluene, acetonitrile, carbon tetrachloride and the like. The reaction may be
carried out in an inert atmosphere which may be maintained by using inert gases such as
Na, Ar or He. The reaction may be effected in the presence of DMAP, HOBT and they
may be used in the range of 0.05 to 2 equivalents, preferably 0.25 to 1 equivalents. The
reaction temperature may be in the range of 0 °C to 100 °C, preferably at a temperature
in the range of 20 °C to 80 °C. The duration of the reaction may range from 0.5 to 24
hours, preferably from 6 to 12 hours.

Route 11: The reaction of compound of formula (IVd) which represents a
compound of formula (I) where R’ represents hydrogen atom and all other symbols are
as defined earlier with a compound of formula (IVe) where R’ is as defined earlier
excluding hydrogen and 1% is a leaving group such as a halogen atom, may be carried
out in the presence of solvents such as THF, DMF, DMSO, DME and the like. The
reaction may carried out in an inert atmosphere which may be maintained by using inert

gases such as N2, Ar or He. The reaction may be effected in the presence of a base such

as KOH, NaOH, NaOMe, K'BuO", NaH and the like. Phase transfer catalyst such as

tetraalkylammonium halides or hydroxides may be employed. The reaction temperature
may range from 20 OC to 150 OC, preferably at a temperature in the range of 30 °C to

100 ©C. The duration of the reaction may range from 1 to 24 hours, preferably from 2 to

6 hours.
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Route 12: The reaction of a compound of the general formula (IIla) as defined
above with a compound of formula (Ilig) where R® is hydrogen, R’, and R'’ are as
defined earlier may be carried out under conventional conditions. The base is not
critical. Any base normally employed for aldol condensation reaction may be employed,
metal hydride such as NaH or KH, metal alkoxides such as NaOMe, K'BuO’ or NaOEt,;

" metal amides such as LiNH;, or LiN(iPr),. Aprotic .sol_vent such as THF may be used.

Inert atmosphere may be employed such as argon and the reaction is more effective
under anhydrous conditions. Temperature in the range of -80 °C to 25 °C may be used.
The B-hydroxy aldol product may be dehydroxylated using conventional methods,
conveniently by ionic hydrogenation technique such as by treating with a trialkyl silane

in the presence'of an acid such as trifluoroacetic acid. Solvent such as CH,Cl, may be

used. Favorably, the reaction proceeds at 25 °C. A higher temperature may be employed

if the reaction is slow.

Route 13: The reaction of a compound of general formula (IIlc) where all
symbols are as defined earlier with a compound of general formula (IIId) where L' is a
leaving group - such as halogen atom, p-toluenesulfonate, methanesulfonate,
trifluoromethane-sulfonate and the like, preferably' L' is a halogen atom, and all other
sﬁbols are as defined earlier to produce a compound of general formula (I) may be
carried out in the presence of solvents such as DMSO, DMF, DME, THF, dioxane, ether
and the like or mixtures thereof. The reaction may be carried out in an inert atmosphere
which may be maintained by using inert gases such as N2, Ar or He. The reaction may
be effected in the presence of a base such as alkalis like sodium hydroxide, potassium
hydroxide and tﬁe 'iike; alkali metal carbonates like sodium carbonate, potassium
carbonate and the like; alkali metal hydrides such as sodium hydride or potassium
hydride; organometallic bases like n-butyl lithium; alkali metal amides like sodamide or
mixtures thereof. The amount of base may range from 1 to 5 equivalents, based on the

amount of the compound of formula (IIIc), preferably the amount of base ranges from 1
to 3 equivalents. The reaction may be carried out at a temperature in the range of 0 °C to

150 OC, preferably at a temperature in the range of 15 ©C to 100 ©C. The duration of the
reaction may ranige from 0.25 to 24 hours, preferably from 0.25 to 12 hours.
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Route 14: The conversion of compound of formula (IVf) where all symbols are
as defined earlier to a compound of formuta (I) where all symbols are as defined earlier
may be carried out either in the presence of base or acid and the selection of base or acid
is not critical. Any base normally used for hydrolysis of nitrile to acid may be employed,
such as metal hydroxides such as NaOH or KOH in an agueous solvent or any acid
normally used for hydrolysis of nitrile to ester may be employed such as dry HCl in
excess of alcohol such as methanol, ethanol, propanol and the like. The reaction may be
carried out at a temperature in the range of 0 °C to reflux temperature of the solvent
used, preferably at a temperature in the range of 25 °C to reflux temperature of the
solvent used. The duration of the reaction may range from 0.25 to 48 hrs.

Route 15: The reaction of a compound of formula (IVg) where R is as defined
earlier excluding hydrogen and all other symbols are as defined earlier with a compound
of formula (IVc) where R® is as defined earlier excluding hydrogen to produce a
compound of formula (I) (by a rhodium carbenoid mediated insertion reaction) inay be
carried out in the presence of rhodium (II) salts such as rhodium (II) acetate. The
reaction may be carried out in the presence of solvents such as benzene, toluene,
dioxane, ether, THF and the like or mixtures thereof or when practicable in the presence
of R°0OH as solvent at any temperature providing a convenient rate of formation of the
required product, generally at an elevated temperature, such as reflux temperature of the
solvent. The inert atmosphere may be maintained by using inert gases such as Nz, Ar or
He. The duration of the reaction may range from 0.5 to 24 h, preferably from 0.5to 6 h.

The compound of formula (I) where R represents hydrogen atom may be
prepared by hydrolysing, using conventional methods, a compound of formula (1) where
R'° represents-all groups defined earlier excluding hydrogen. The hydrolysis may be
carried out in the presence of a base such as Na;CO; and a suitable solvent such as
methanol, ethanol and the like or mixtures thereof. The reaction may be carried out at a
temperature in the range of 20 °C - 40 °C, preferably at 25 °C — 30 °C. The reaction time
may range from 2 to 12 h, preferably from 4 to 8 h.

The compound of general formula (I) where Y represents oxygen and R¥®
represents hydrogen or lower alky! group may be converted to compound of formula (I),
where Y represents NR'? by reaction with appropriate amines of the formula NHR'’R",

where R!® and R* are as defined earlier to yield a compound of formula (I) where.Y

-
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represents NR' and all other symbols are as defined earlier. -Aite'matively, the
compound of formula (I) where YR represents OH may be converted to acid halide,
preferably YR = Cl, by reacting with appropriate reagents such as oxalyl chloride,
thionyl chlor'id.e and the like, followed by treatment with amines of the formula
NHR!’R'? where R'® and R' are as defined earlier. Alternatively, mixed anhydrides
may be prepared from compound of formula (I) where YR represents OH and all other
symbols are as defined earlier by treating with acid halides such acetyl chloride, acetyl
bromide, pivaloyl chloride, dichlorobenzoyl chloride and the like. The reaction may be
carried out in the presence of suitable base such as pyridine, triethylamine, diisopropyl
ethylamine and the like. Solventé such as halogenated hydrocarbons like CHCl; or
CH;Cly; hydrocarbons such as beﬁzene, toluene, xylene and the like may be used. The
reaction may be carried out at a temperature in the range of —40 °C to 40 °C, preferably
at a temperature in the range of 0 °C to 20 °C. The acid halide or mixed anhydride thus
prepared may further be treated with appropriate amines of the formula NHR!°R!? where
R and R are as defined earlier to yield a compound of formula (I) where Y represents
NR" and all other symbols are as defined earher '
The process for the preparation of compounds of formula (Illa) have been

described in our International publication No. WO 98/52946.

"In another embodiment of the present invention the novel intermediate of
formula (TVf)

. R'. .
2 RS : 7
" xyl{c:H) —(O)=Ar G
_ J] 2/n m CN
. R - .

wherein the groups R', R?, R3, R* and the groups R’ and_ R when attached to carbon
atom, may be same or different and represent hydrogen, halogen, hydroxy, nitro, cyano,

formyl or unsubstituted or substituted groups selected from ‘alkyl, cycloalkyl, alkoxy,

~ -cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroé.ryl, heteroaralkyl,

heteroaryloxy, heteroaralkoxy, acyl, acyloxy, amino, acylamino, - monoalkylamino,
dialkylamino,  arylamino,  aralkylamino, a]koxycé,i'bonyl, aryloxycarbonyl,

aralkoxycarbonyl, alkylthio, alkoxycarbonylamino, aryloxycarbonylamino,
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aralkoxycarbonylamino, carboxylic acid or its derivatives, or sulfonic acid or its
derivatives; one or both of R> and R® may also represent an oxo group when they are
attached to carbon atom; R® and R® when attached to nitrogen atom represent hydrogen,
hydroxy, formy! or unsubstituted or substituted groups selected from alkyl, cycloalkyl,
alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy,
amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino, aryloxy,
aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, alkylthio groups, carboxylic acid derivatives, or sulfonic acid
derivatives; X represents a heteroatom selected from oxygen, sulfur or NR" where R"
represents hydrogen or unsubstituted or substituted groups selected from alkyl,
cycloalkyl, aryl, aralkyl, acyl, alkoxycarbonyl, aryloxycarbonyl or aralkoxycarbonyl
groups; Ar represents an unsubstituted or s;ubstituted divalent single or fused aromatic or
heterocyclic group; R” represents hydrogen atom, hydroxy, alkoxy, halogen, lower alkyl,
unsubstituted or substituted aratkyl group or forms a bond together with the adjacent
group R®; R® represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl or
unsubstituted or substituted aralkyl or R® forms a bond together with R”; R® represents
hydrogen or unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl,
aralkyl, alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; the linking group represented by -
(CH3)y-(O)- may be attached either through nitrogen atom or carbon atom; n is an
integer ranging from 1-4 and m is an integer O or 1 and a process for its preparation and
‘its use in the preparation of f-aryl-a-oxysubstituted alky]cafboxy]ic acids is provided.

The compound of formula (IVf) where R” and R® each represent hydrogen atoms
and all other symbols are as defined earlier is prepared by a process outlined in Scheme-
Im.
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The reaction of a compound of formula (IIIa) where all symbols are as defined
earlier with a compound of formula (IVh) where R’ is as defined earlier.excluding
5  hydrogen and Hal represents a halogen atom such as Cl, Bror Ito producé a compound .
of formula (IVi) may be carried out under conventional conditions in the presence of a
base. The base is not critical. Any base normally employed for Wittig reaction may be
employed, metal hydride such as NaH or KH; metal élkoxides such as NaOMe, K'BuO,
or NaOEt or metal amides such as LiNH; or LiN(iPr),. Aprotic solvent such as THF,.
10  DMSO, dioxane, DME and the like may be used. Mixture of solvents may be used.
| HMPA may be used as a cosolvent. Inert atm_osphefe may be employed which may be
maintained By using inert gases such as argon and the reaction is more effective under
anhydrous eonditions. Temperature in the range of -80 °C to 100 °C may be used.
The compound of (IVi) where all symbols are as defined earlier and R’ is as
15 defined earlier excluding hydrogen may be converted to a compound of formula (IVj)
) -where R7 and R® représent bydrogen atoms and all other symbols are as defined earlier,
by treating with an alcohol of formula R’°0OH where R’ is as defined earlier excluding
-h_ydr'og'en under anhydrous conditions in the presence of a strong anhydrous acid such as |

p-toluenesulfonic acid.



10

20

WO 00766572 ' PCT/IB00/00501

. 41

The compound of formula (IVj) defined above upon treatment with trialkylsilyl
cyanide such as trimethylsilyl cyanide produces a compound of formula (IVf) where R’
and R® represent hydrogen atoms, R’ is as defined earlier excluding hydrogen and all
other symbols are as defined earlier.

In still another embodiment of the present invention the novel intermediate of

formula (IVg)

R1
2 6 7
" x{(CHz) (O)mA £
F(O)mAr
R* ?

wherein the groups R’, R%, R®, R* and the groups R’ and R® when attached to carbon
atom, may be same or different and represent hydrogen, halogen, hydroxy, nitro, cyano,
formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy,
cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, hetéroaralkoxy, acyl, acyloxy, amino, acylamino, monoalkylamino,
dialkylamino,  arylamino,  aralkylamino, alkoxycarbonyl,  aryloxycarbonyl,
aralkoxycarbonyl, alkylthio, alkoxycarbonylamino, aryldxycarbonylamino,
aralkoxycarbonylamino, carboxylic acid or its derivatives, or sulfonic acid or its
derivatives; one or both of R® and R® may also represent an oxo group when they are
attached to carbon atom; R® and R® when attached to ﬁitrogeh atom represent hydrogen,
hydroxy,. formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl,
alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy,
amino, acylamino, monoalkylamino, dialkylamino, ary]amino, aralkylamino, aryloxy,
aralkoxy, heteroaryloxy,  heteroaralkoxy, .alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbohyl, alkylthio groups, carboxylic acid derivatives, or sulfonic acid
den'vaﬁves; X represexits a heteroatom selected from oxygen, sulfur or NR'! where R!!
represents hydrogén or unsubstituted or substituted groups selected from alkyl,
cycloalkyl, aryl, 'aralkylz acyl, alkqi:ycarbonyl, aryloxycarbony! or aralkoxycarbonyl
groups; Ar represents an unsubstituted or substituted diva!eht single or fused aromatic or
hetérocyclic group; R’ represents hydrogen atom, hydroxy, alkoxy, halogen, lower alkyl,
unsubstituted or substituted aralkyl group; R represents hydrogen or unsubstituted or
substituted groups selectéd from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl
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or heteroaralkyl groups; the linking group represented by -(CHz)s~(O)- may be attached

~ either through nitrogen atom or carbon atom; n is an integer ranging from 1-4 and m is

an integer O or 1 and a process for its preparation and its use in the preparation of B-aryl-
a-oxysubstituted alkylcarboxylic acids is provided. -
The compound of formula (IVg) where all other symbols are as defined earlier

may be prepared by reacting a compound of formula (IVk)

R’

2 - 6 7

3 \—,-+CHz>n—<0)aArJ\/1,£( . Vi
R R4 N R5 HoN OR

‘where R® is a hydrogen atom and all symbols are as defined earlier, with an appropriate
diazotizing agent. ' |

 The diazotization reaction may be carried out under conventional conditions. A
suitable diazotizing agent is an alkyl nitrile, such as iso-amyl nitrile. The reaction may
be carried out in presence of solvents such as THF, dioxane, ether, benzene and the like .
or a mixture thereof. Temperature in the range of —50 °C to 80 °C may be used. The
reaction may be carried out in an inert atmosphere which may be maintained by using
inert gases such as N, Ar or He. The duration of the reaction may range from 1 to 24 h,
preferably, 1to 12 h. | - _

The compound of formula (IVk) may also be prepared by a reaction between

(IfTh) where all symbols are as defined earlier and a compound of formula (IV1)

.. R7R8 0 S :
HO—_Ar%R 10 o vy
H,N o o
where R® is a hydrogen atom and all other symbols are as defined earlier.
The reaction of compound of formula (IITh) where all symbols are as defined
earlier and a compound of formula (IVI) where all symbols are as defined earlier may be
“carried out in the presence of solvents such as THF, DMF, DMSO, DME and the like or

- mixtures' thereof. The reaction may be carried out in an inert atmosphere which is

maintained by using inert gases such as N2, Ar or He. The reaction may be effected in
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the presence of a base such as K2CO3, Na2CO3 or NaH or mixtures thereof. Acetone

may be used as a solvent when K2CO3 or Na2CO3 is used as a base. The reaction

temnperature may range from 20 ©C - 120 OC, preferably at a temperature in the range of
30 OC - 80 OC. The duration of the reaction may range from 1 to 24 hours, preferably
from 2 to 12 hours.

As used in this application the term neat means the reaction is carried out without
the use of solvent.

It is appreciated that in any of the above mentioned reactions, any reactive group
in the substrate molecule may be protected according to conventional chemical practice.
Suitable protecting groups in any of the above mentioned reactions are those used
conventionally in the art. The methods of formation and removal of such protecting

groups are those conventional methods appropriate to the molecule being protected.

The pharmaceutically acceptable salts are prepared by reacting the compound of
formula (I) with 1 to 4 equivalents of a base such as sodium hydroxide, sodium
methoxide, sodium hydride, potassium hydroxide, potassium t-butoxide, calcium
hydroxide, magnesium hydroxide and the like, in solvents like ether, THF, methanol, t-
butanol, dioxane, isopropanol, ethanol etc. Mixtures of solvents may be used. Organic
bases like lysine, arginine, diethanolamine, choline, guanidine and their derivatives etc.
may also be used. Alternatively, acid addition saits wherever applicable are prepared by
treatment with acids such as hydrochloric acid, hydrobromic acid, nitric acid, sulfuric
acid, phosphoric acid, p-toluenesulphonic acid, methanesulfonic acid, acetic acid, citric
acid, maleic acid, salicylic acid, hydroxynaphthoic acid, ascorbic acid, palmitic acid,
succinic acid, benzoic acid, benzenesulfonic acid, taﬁaﬁc acid and the like in solvents
like ethyl acetate, ether, alcohols, acetone, THF, dioxane éfc. Mixtures of solvents may
also be used. |

The stereoisomers of the compounds forming part of this invention may be
prepared by using reactants in their single enantiomeric form in the process wherever
possible or by conducting the reaction in the presence of reagents of catalysts in their
single enantiomer form or by resolving the mixture of stereoisomers by conventional

methods. Some of the preferred methods include use of microbial resolution, resolving
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the diastereomeric salts formed with chiral acids such as mandelic acid. camphorsulfonic
acid, tartaric acid, lactic acid, and the like wherever applicable or chiral bases such as
brucine, cinchona alkaloids and their derivatives and the like. Commonly used methods
are compiled by Jaques et al in “Enantiomers, Racemates and Resolution” (Wiley
Interscience, 1981). More specifically the compouhd of formula (I) where YR
represents OH may be converted to a 1:1 mixture of diastereomeric amides by treating
with chiral amines, aminoacids, aminoalcohols derived from amindacids; conventional
reaction conditions may be employed to convert acid into an amide; the diastereomers
may be separated either by fractional crystallizatioﬁ or chromatography and the
stereoisomers of compound of formula (I) may bé prepared by hydrolyzing the pure

- diastereomeric amide.

Various polymorphs of a compound of general formula (I) forming part of this
invention may be prepared by crystallization of compound of formula (I) under different
conditions. For example, using different solvents commonly used or their mixtures for
recrystallization; crystallizations at different temperatures; various modes of cooling,
ranging from very fast to very slow cooling during crystallizations. Polymorphs may
alSo be obtaihéd by heating or melting the compound followed by gradual or fast
cooling. The presence of polymorphé may be determined by solid probe NMR
spectroscopy; IR spectroscopy, differential scanning éaloﬁmetry, powder X-ray
diffraction or such other techniques. | |

The- present invention provides a pharmaceutical composition, containing the
compounds of thé_ general formula (I) as defined above, their derivatives, their analogs,

their tautomeric forms, their stereoisomers, their polymorphs, their pharmaceutically

- acceptable salts or their pharmaceutically acceptable solvates in combination with the

usual pharmaceutically employed carriers, diluents and the like, useful for the treatment
and / or prophylaxis of diseases such as hypertension, coronary heart disease,
atherosclerosis, stroke, peripheral vascular diseases and related disorders. These
compounds are useful for the treatment of familial hypercholesterolemia,
hypertriglyceridemia, lowering of atherogenic lipoprofceins, VLDL and LDL.. The
compounds of the present invention can be used for the treatment of certain renal
diseases including glomerulonephritis, glomerulosclerosis, nephrotic syndrome,

hypertensive nephrosclerosis, nephropathy. The compounds of general formula (I) are
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also useful for the treatment / prophylaxis of insulin resistance (type II diabetes), leptin
resistance, impaired glucose tolerance, dyslipidemia, disorders related to syndrome X
such as hypertension, obesity, insulin resistance, coronary heart disease, and other
cardiovascular disorders. These compounds may also be useful as aldose reductase
inhibitors, for improving cognitive functions in dementia, as inflammatory agents,
treating diabetic complications, disorders related to endothelial cell activation, psoriasis,
polycystic ovarian syndrome (PCOS), inflammatory bowel diseases, osteoporosis,
myotonic dystrophy, pancreatitis, retinopathy, arteriosclerosis, xanthoma and for the
treatment of cancer. The compounds of the present invention are useful in the treatment
and / or prophylaxis of the above said diseases in combination / concomittant with one
or more HMG CoA reductase inhibitors, hypolipidemic / hypolipoproteinemic agents
such as fibric acid derivatives, nicotinic acid, cholestyramine, colestipol, probucol or
their combination. The compounds of the present invention in combination with HMG
CoA reductase inhibitors, hypolipidemic / hypolipoproteinemic agents can be
administered together or within such a period to act synergistically. The HMG CoA
reductase inhibitors may be selected from those used for the treatment or prevention of
hyperlipidemia such as lovastatin, provastatin, simvastatin_, fluvastatin, atorvastatin,
cerivastatin and their analogs thereof. Suitable fibric acid derivative may be gemfibrozil,
clofibrate, fenofibrate, ciprofibrate, benzafibrate and their analogs thereof.

‘The present invention also provides a pharmaceutical composition, containing
the compounds of the general formula (I) as defined above, their. derivatives, their
analogs, their tautomeric forms, their stereoisomers, their polymorphs, their
pharmaceutically acceptable salts or their pharmaceutically acceptable solvates and one
or more HMG CoA reductase inhibitors, hypolipidemic / hypolipoproteinemic agents
such as fibric acid derivatives, nicotinic acid, cholestyramine, colestipol, probucol in
combination with the usual pharmaceutically employed carriers, diluents and the like.

The pharmaceutical composition may be in the forms normally employed, such
as tablets, capsules, powders, syrups, solutions, suspensions and the like, may contain
flavorants, sweeteners etc. in suitable solid or liquid carriers or diluents, or in suitable
sterile media to form injectable solutions or suspensions. Such compositions typically

contain from 1 to 20 %, preferably 1 to 10 % by weight of active compound, the
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‘remainder of the composition being pharmaceutically acceptable carriers, diluents or

solvents.

Suitable pharmaceutically acceptable carriers include solid fillers or diluents and
sterile aqueous or organic solutions. The active ingredient will be present in such
pharmaceutical compositions in the amounts sufficient to provide the desired dosage in
the range as described above. Thus, for oral administration, the polymorphic form can
be combined with a suitable solid or liquid carrier or diluent to form capsules, tablets,
powders, syrups, solutions, suspensions and the like. The pharmaceutical compositions,
may, if desired, contain additional components such as flavourants, sweeteners,
excipients and the like. For parenteral administration, the polymorphic form can be
combined with sterile aqueous or organic media to form injectable solutions or
suspensxons For example, solutions in sesame or peanut oil, aqueous propylene glycol
and the like can be used, as well as aqueous solutions of water-soluble pharmaceutlcally-
acceptable acid addition salts or salts with base of the compounds. Aqueous solutions
with the active ingredient dissolved in polyhydroxylated castor oil may also be used for
injectable solutions. ‘The injectable solutions prepared in this manner can then be
administered intravenously, intraperitoneally, subcutaneously, or intramuscularly, with
intramuscular Iadministration being preferred in humans.

" For nasal administration, the preparation may contain the polymorphic forms of
the present invention dissolved or suspended in a liquid carrier, in particular an aqueous
carrier, for aerosol application. The carrier may contain additives such as solubilizing
agents, such as propylene glycol, surfactants, absorption enhancers such as lecithin
(phosphatidylcholine) or cyclodextrin or preservatives such as parabenes.

Tablets, dragees or capsules having talc and '/ or a carbohydrate carried binder or
the like are particularly suitable for any oral application. 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 typlcal tablet production method is exemplified below :

Tablet Production Example :
a) 1) Active ingredient 30g

2) Lactose 9g

3) Corn starch 30g
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4) Carboxymethyl cellulose 44
5) Magnesium stearate g

200 g for 1000 tablets

The ingredients 1 to 3 are uniformly blended with water and granulated after
drying under reduced pressure. The ingredient 4 and 5 are mixed well with the granules

and compressed by a tabletting machine to prepare 1000 tablets each containing 30 mg

of active ingredient.

b) 1) Active ingredient 30g
2) Calcium phosphate 9%g
3) Lactose 40¢g
4) Corn starch 35g
5) Polyvinyl pyrrolidone 35g
6) Magnesium stearate 15g

200 g for 1000 tablets

The ingredients 1-4 are uniformly moistened with an aqueous solution of 5 and
granulated after drying under reduced pressure. Ingredient 6 is added and granules are
compressed by a tabletting machine to prepare 1000 tablets containing 30 mg of ingredient 1.

The compound of the formula (I) as defined above are clinically administered to
mammals, including man, via either oral, nasal, pulmonary, transdermal or parenteral,
rectal, depot, subcutaneous, intravenous, intraurethral, intramuscular, intranasal,
ophthalmic solution or an ointment. Administration by the oral route is preferred, being
more convenient and avoiding the possible pain and irritation of injection. However, in
circumstances where the patient cannot swallow the medication, or absorption following
oral administration is impaired, as by disease or other abnormality, it is essential that the
drug be administered parenterally. By either route, the dosage is-in-the range of about
0.01 to about 100 mg / kg body weight of the subject per day or preferably about 0.01
to about 30 mg / kg body weight per day administered singly or as a divided dose.

However, the optimum dosage for the individual subject being treated will be



10

20

WO 00/66572 ' PCT/IB00/00501

48

determined by the person responsible for treatment, generally smaller doses being
administered initially and thereafter increments made to determine the most suitable

dosage.

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

Preparation 1
(%) 4-[2-(3-Ox0-2H-1,4-benzoxazin-4-yl)ethoxy]benzaldehyde

LA o

A mixture of 2H-l 4-benzoxazm-3-(4H)—one (1.6 g, 10.7 mmol), 4-(2-
bromoethoxy)benzaldehyde (2.95 g, '12.8 mmol) and potassxum carbonate (5.93 g, 42.97
'mmol) in dry d_lmethyl formamide (30 mL) was stirred at 80 °C for 10 h. Water (100
mL) was added and extracted with ethyl acetate (2 X 75 mL). The combined organic
layers were washed with water (50 mL), brine (50 mL), dried (Na2504), filtered and the
solvent was eVapdrated. The residue was chromatographed olver silica gel using a
mixture of ethyl acétate and pet. ether (2 : 8) to afford the title._compound (29g 91 %)
asa colorless solid. mp 75 -178°C. |

_ 1H NMR (CDCI;, 200 MHz) 3 437 (s, 4H), 4.62 (s, 2H) 6.96 - 7.26 (complex,
6H), 782(d,J 840Hz 2H) 9.89 (s, 1H).
Pregaratlon 2 ,
(*) 6- [2-(2,3-D|hydro-l,4-benzothlazm-4-yl)ethoxy] cyanonaphthalene

)
e
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A mixture of 2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethyl methanesulfonate (0.49
g, 1.82 mmol), 2-hydroxy-6-cyanonaphthalene (0.28 g, 1.65 mmol) and potassium
carbonate (1.15 g, 8.28 mmol) in dry dimethyl formamide (15 mL) was stirred at 80 °C
for 12 h. Water (50 mL) was added and extracted with ethyl acetate (2 X 25 mL). The
combined ethyl acetate layers were washed with water (25 mL), brine (20 mL), dried
(Na;S0y), filtered and the solvent was evaporated under reduced pressure. The residue
was chromatographed over silica gel using a mixture of ethyl acetate and pet. ether to
afford the title compound (0.41 g, 72 %) as a pale yellow solid. mp : 94 - 96 °C.

'I{ NMR (CDCl;, 200 MHZz): & 3.05 (¢, J = 5.21 Hz, 2H), 3.79 - 3.85 (complex,
4H), 4.31 (¢, J = 5.82 Hz, 2H), 6.64 - 6.78 (complex, 2H), 6.97 - 7.25 (complex, 4H),
7.53 - 7.80 (complex, 3H), 8.13 (s, 1H).

Preparation 3
(+) 6-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthaldehyde

s
Q) oo
—ee

To a solution of () 6-[2-(2,3-dihydro-1,4-benzothiazin-4-
yl)ethoxy]cyanonaphthalene (8 g, 22.9 mmol) obtained in preparation 2 in dry
tetrahydrofuran (15 mL) was added diisobutyl aluminum hydride (93 mL, 20 % in
toluene) at -70 °C over a period of 1h. After complete addition, the reaction mixture was
stirred at 25 °C for 16 h. At the end of this time, ethyl formate (20 mL) was added and
stirred for 1 h at 25 °C. Saturated ammonium chloride solution (15 mL) was added. The
reaction mixture was acidified with 10 % sulphuric acid and extracted with ethyl acetate
(2 X 75 mL). The combined ethyl acetate layers were washed with water (2 X 50 mL),
brine (50 mL), dried (Na;SOy), filtered and the solvent was evaporated under reduced
pressure. The residue was chromatographed over silica gel using a mixture of ethyl

acetate and pet. ether (10 : 90) to afford the title compound (4.5 g, 56 %) as a pale
yellow solid. mp : 100 - 102 °C.
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'H NMR (CDCl, 200 MHz) : § 3.06 (t, J = 5.20 Hz, 2H), 3.72 - 3.86 (complex,
4H), 4.33 (t, J = 5.67 Hz, 2H), 6.60 - 6.79 (complex, 2H), 6.97 - 7.25 (complex, 4H),
7.74-793 (comple)g 3H), 8.25 (s 1H), 10.09 (s, 1H).

Preparatlon 4
) 4-[4-Methyl—3,4-dihydr(i—l,4-behzoxazin—2-yl]methoxybenzaldehyde

copnd

&,

To a solution of 4-methyl-3,4-dihydro-1,4-benzoxazin-2-methanol (6.0 g, 33.51
mmol) in dichloromethane (20 mL) was added triethylamine (10.15 g, 100.5 mmol)
under nitrogen atmosphere at 25 °C. Methanesulfonyl chloride (5.75 g, 50.25 mmol) was
added to the above reaction mixture at 0 °C and sfﬁred for 10 h at 25 °C. Water (50 mL)
was added and extracted with chloroform (2 X 25 mL). The combined organic extracts
were washed with water (50 mL), dried (Na;SO,), filtered and the solvent was
evaporated under reduced pressure. The residue was chromatographed over silica gel
using a mixture of ethyl acetate and hexane (2 : 8) to yield (4-methyl-3,4-dihydro-2H-
1,4-benzoxazin-2-yl)methyl methanesulfonate (3.7 g, 43 %) as a syrup.

'H NMR (CDCl,, 200 MHz): 6 2.88 (s, 3H), 3.07 (s, 3H), 3.13 - 3.31 (complex,
2H), 4.41 (d, J = 5.20 Hz, 2H), 4.53 - 4.55 (complex, 1H), 6.81 - 6.89 (complex, 4H).
A mixture of (4¥methyl-3,4édihydro-1,4—benzoxaiin-2-yl)methyl methanesulfonate (3.7

'g, 14.39 mmol), 4-hydroxy benzaldehyde (2.6 g, 21.29 mmol) and potassium carbonate
(5.9 g, 42.7 mmol) in dry dimethyl formamide (30 mL)' was stirred at 80 °C for 10 h.
 Water (100 mL) was added and extracted with ethyl acetate (2 X 70 mL). The combined
organic layers were washed with water (50 mL), brine (50 mL) and dried (Na,SO,),

filtered and the solvent was evaporated under reduced pressure. The residue was

chromatographed over silica gel using a mixture of ethyl acetate and pet. ether (2 : 8) to

. afford the title compound (1.3 g, 32 %) as a thick liquid.
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'H NMR (CDCls, 200 MHz): 8 2.93 (s, 3H), 3.24 - 3.46 (complex, 2H), 4.14 -
4.37 (complex, ZH), 4.68 - 4.71 (complex, 1H), 6.72 - 7.10 (complex, 6H), 7.86 (d, J =
8.80 Hz, ZH), 9.92 (s, 1H).

Preparation S
(&) 4-[4-Benzyl-3,4-dihydro-1,4-benzoxazin-2-yljmethoxybenzaldehyde

connd

&

The title compound (3.2 g, 80 %) was prepared as a pale yellow solid from 4-
benzyl-3,4-dihydro-1,4-benzoxazin-2-methanol (4.0 g, 15.68 mmol) by a procedure
similar to that described for preparation 4. mp : 92 - 94 °C.

'H NMR (CDCl;, 200 MHz) : & 3.38 - 3.43 (complex, 2H), 4.14 - 432
(complex, 2H), 446 (d, J = 7.80 Hz, 2H), 4.60 - 4.65 (complex, 1H), 6.65 - 6.89
(complex, 4H), 7.00 (d, J = 8.80 Hz, 2H), 7.32 (s, SH), 7.83 (d, J = 8.80 Hz, 2H), 9.90 (s,
1H).

Example 1
Ethyl (E/Z)-3-[4- [2-(2,3-dihydro-l,4-benzoxazin~4?yl)ethoxy]phenyl]-z-ethoxy

propenoate
@[ j m COOE
(CHz >>—0

A solution of triethyl 2-ethoxyphosphonoacetate (W. Grell and H. Machleidt,
Armalen Chemie, 1960, 699, 53). (7.8 g, 29.1 mmol) in dry tetrahydrofuran (15 mL) was
added slowly to a stirred, ice-cooled suspension of sodium hydride (60 % dispersion in
oil) (1.39 g, 29.1 mmol) in dry tetrahydrofuran (5 mL) under nitrogen atmosphere. The
mixture was stirred at 0 °C for 30 minutes followed by the addition of a solution of 4-[2-
(2,3-dihydro—1,4-benzoxazin-4-yl)ethoxyjber_lzaldehyde (7.5 g, 26.5. mmol) which is
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prepared according to the process described in' Preparation 1 disclosed in our

International publication No. WO 98/52946, in dry tetrahydrofuran (20 mL). The
mixture was allowed to warm to 25 °C and stirred further for 20 h. The solvent was
evaporated and the residue was suspended in water (100 mL) and extracted with ethyl
acetate (2 X 75 mL). The combined ethyl acetate layers were washed with water (75

- mlL), brine (50 mL), dried (Na;SO,), filtered and the solvent was evaporated under

reduced pressure. The residue was chromatographed over silica gel using a mixture of
ethyl acetate and petroleum ether (2 : 8) as eluent to afford the title compound (8.0 g, 75
%) as a gum (65:35 Z:E mixture of geometric isomers) (R. A. Aitken and G. L. Thom,
Synthesis, 1989, 958).

'H NMR (CDCl;, 200 MHz) & : 1.18 and 1.36 (combined 6H, isomeric OFEt,
triplet signals), 3.51 (t, J = 4.48 Hz, 2H), 3.71 (t, ] = 5.39 Hz, 2H), 3.89 - 4.03 (complex,
2H), 4.10 - 4.34 (complex, 6H), 6.07 (s, 0.35H, E olefinic proton), 6.63 - 7.14 (complex,
6.65H), 7.73 (d, = 8.72 Hz, 2H).

Example2 .
) Methyl : 3-[4-[2-(2,3-dihydro-l,4-benzdxazin-4-yl)ethoxy]phenyl]-z-
ethoxypropanoate B -
: o)
@ j COOMe
: N : _
OEt

(CH;)—o0

A mixture of ethyl (E/Z)-3-[4-[2-(23-dihydro-1,4-benzoxazin-4-yl)ethoxy]
phenyl]-2—ethoxypropenoafe (8.0 g, 20.0 mmol) obtained in example 1 and magnesium
turnings (9.64 g, 396.7 mmol) in dry methanol (50 mL) was stirred at 25 °C for 20 h. At
the end of this time, water (50 mL) was added and pH was adjusted to ca 7.0 using 10 %

aqueous hydrochioric acid and the solution was extracted with ethyl acetate (2 X 10

" mL). The combined organic extracts were washed with water (75 mL), brine (75 mL),

dried (Na;SOy), filtered and the solvent was removed under reduced pressure. The
residue was chromatographed o_vef_ silica gel'usin'g' a mixture of ethyl acetate and pet.
ether (2 :8)as an eluent to afford the title compound (5.0 g, 64 %) as a gummy liquid.
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'H NMR (CDCh, 200 MHz) : 8 1.15 (t, ] = 7.00 Hz, 3H), 2.93 (d, ] = 6.64 Hz,
2H), 3.23 - 3.38 (complex, 1H), 3.43 - 3.72 (complex, 8H), 3.97 (1, J=6.90 Hz, 1H),
4.14 (t, ] = 5.81 Hz, 2H), 4.19 (t, ] = 4.20 Hz, 2H), 6.55 - 6.83 (complex, 6H), 7.13 (d, J
= 8.39 Hz, 2H).

Example 3
Ethyl (E/Z)-3-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl]-2-ethoxy

)

propenoate

OEt

CO,Et

The title compound (0.8 g, 58 %) was prepared as a gummy material from 5-
formyl-2-(2,3-dihydro-1,4-benzoxazin-4-yl)methyl benzofuran (1.0 g, 3.41 mmol) by a
procedure analogous to that described in example 1.

'H NMR (CDCl;, 200 MHz) : & 1.06 and 1.38 (6H, OCH,CH; and OCH,CHs,
triplet signals), 3.48 (t, J = 4.98 Hz, 2H), 3.89 - 4.18 (complex, 2H), 4.28 - 4.40
(complex, 4H), 4.54 and 4.56 (combined, 2H, -NCH,-signals), 6.20 (0.5 H, E isomer of
olefinic proton), 6.52 and 6.59 (combined, 1H), 6.65 - 6.83 (complex, 2.5H), 7.08 - 7.11
(complex, 1H), 7.32 - 7.44 (complex, 2H), 7.69 (d, J = 8.30 Hz, 1H), 7.99 (s, 1H).

Example 4
Ethyl (E/Z)-3-[4-]2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxy

propenoate
S
@ENJ COOCHs
(LHz)Z—OCHcha

The title compound was prepared as a 38 : 62 ratio of geometric isomers (as
measured by '"H NMR) (3.2 g, 71 %) as a gummy material, from 4-[2-(2,3-dihydro-1,4-
benzothiazin-4-yl)ethoxy]benzaldehyde (3.3 g, 11.03 mmol) prepared according to the
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process described in preparation 2 disclosed in our International publication No. WO
98/52946 by a method analogous to that described in example 1.

'H NMR (CDCl, 200 MHz) : §1.14 and 1.35 (combined, 6H, isomeric -
OCH,CH; triplet signals), 3.02 (t, J = 4.90 Hz, 2H), 3.69 - 3.88 (complex, 4H), 3.92 -
4.03 (complex, 2H), 4.12 - 4.33 (complex, 4H), 6.06 (s, 0.38 H, E olefinic proton), 6.61 -
7.14 (complex, 6.62 H), 7.73 (d, J = 8.81 Hz, 2H).

Example 5
(%) Methyl 3-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl}-2-ethoxy

)

propanoate

OCH,CH3

CO,CHs
The title compound (0.6 g, 78 %) was prepared as a gum from ethyl (E/Z)-3-[2-
(2.3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl}-2-ethoxypropenoate (0.8 g,

1.96 mmol) obtained in example 3 by a procedure analogous to that described for

example 2.

'H NMR (CDCls, 200 MHz) : & 1.15 (t, J = 7.00 Hz, 3H), 3.07 (d, J = 5.80 Hz,
2H), 3.28 - 3.67 (complex, 4H), 3.70 (s, 3H), 4.03 (t, ] = 6.00 Hz, 1H), 4.28 (t, ] = 4.47
Hz, 2H), 4.54 (s, 2H), 6.52 (s, 1H), 6.62 - 6.89 (complex, 4H), 7.10 (d, J = 7.05 Hz, 1H),
7.35 (complex, 2H). o '
Example 6
(£) Methy)-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxy

ijropanoate

- . S
. Nj P .COOCH,
| (Cl,H,)z— OH20H3
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The title compound (2.3 g, 76 %) was prepared as a gummy liquid from ethyl
(E/Z)-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate
(3.1 g, 7.50 mmol) obtained in example 4 by an analogous procedure to that described in
example 2. .

'H NMR (CDCl;, 200 MHz) : § 1.15 (t, ¥ = 7.01 Hz, 3H), 2.93 (d, J = 6.65 Hz,
2H), 3.03 {t, J = 5.21 Hz, 2H), 3.23 - 3.41 (complex, 1H), 3.52 - 3.80 (complex, 8H),
3.97 {t, = 7.01 Hz, 1H), 4.14 (t, J = 5.81 Hz, 2H), 6.61 - 6.82 (complex, 4H), 6.92 -
7.05 (complex, 2H), 7.13 (d, J = 8.53 Hz, 2H).

Example 7
(+) Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-ylethoxy]phenyl]-2-

ethoxypropanoate

o

Q) o
T COOCH;

(CHp),—O OCH,CH,

-To a solution of () methyl 3-[4-[2-(2.3-dihydro-1,4-benzoxazin-4-
yDethoxy]phenyl]-2-ethoxypropanoate (0.6 g, 1.5 mmol) obtained in example 2 in dry
tetrahydrofuran (5 mL) was added lithium diisopropyl amide (5.25 pL, 0.5 mL solution
in THF / hexane) at -78 °C. After stirring for 1h at -78 °C, methyl iodide (0.75 mL) was
added and the reaction mixture was allowed to warm to room temperature (ca 25 °C) and
stirred for further 20 h at the same temperature. Water (20 mL) was added, acidified
with 1 N hydrochloric acid and extracted with ethyl acetate (2 X 25 mL). The combined
ethyl acetate layer was washed with water (25 mL), brine (25 mL), dried (Na;SO,),

filtered and the solvent was evaporated under reduced pressure to afford the title

compound (0.5 g, 80 %) as an oil.

TH NMR (CDCl3, 200 MHz) : 5 1.21 (t, ] = 6.97 Hz, 3H), 1.31 (s, 3H), 2.95 (s,
2H), 3.32 - 3.58 (complex, 4H), 3.62 - 3.84 (complex, 5H), 4.14 {, J = 5.81 Hz, 2H),
422 (t, ] =4.25 Hz, 2H), 6.55 - 6.88 (complex, 6H), 7.08 (d, ] = 8.63 Hz, 2H).

Example 8
) " Methyl 2-(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxy]phenyl}-2-ethoxypropanoate
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Thé title compound (0.6 g, 78 %) was prepared as a brown liquid from (%)
methyl  3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl])-2-ethoxypropanoate
(0.6 g, 1.5 mmol) obtained in example 2 by an aﬁalbgous procedure to that described in
example 7.

'H NMR (CDCl;, 200 MHz): 5 1.22 (t, J = 6.96 Hz, 3H) 3.03 - 3.18 (complex,
4H), 3.51 (t, ] = 4.20 Hz, 2H), 3.59 - 3.71 (complex, 7H), 4.14 (t, J = 5.81 Hz, 2H), 4.22
(t, J=4.24 Hz, 2H), 6.42 - 6.85 (complex, 6H), 6.90 - 7.32 (complex 6H).

Example 9
Ethyl (E/Z)-3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxy

propenoate
o
@N:\ko COOEt
] _
(CH,)Z—Om

The title compound (3.9 g, 97 %) was obtained in 32 : 68 ratio. of E:Z isomers as

a whlte solid from 4-{2-(3-ox0-2H-1, 4—benzoxazm-4-y1)ethoxy]benzaldehyde (29g,9.7

mmol) obtained in preparation 1 by an analogous procedure to that described in example
1. mp:92-95°C.

lHNMR (CDC13, 200MHz):51.13-1. 43 (complex 6H), 3.88 - 4.02 (complex,
2H), 4. 07 4.40 (complex, 6H), 4.60 (s, 2H), 6.05 (s, 0.32 H, E olefinic proton), 6.76 -
7.32 (complex, 6.68 H), 7.71 (d, ] =8.72 Hz, 2H).
Example 10 .‘
@) Methyl 3-[4-[2-(3-oxo-2H-1,4-benzoxazin-4-yl)ethoxy] phenyl]-2- |

ethoxypropanoate
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O
@[Nlo CO,Me
o O L

The title compound (1.0 g, 51 %) was prepared as a colorless syrup from ethyl
(EIZ)-3-[4-[2-(3-oxo-2H-l,4—benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate (2.0
g, 4.8 mmol) obtained in example 9 by a procedure analogous to that described in
example 2.

'H NMR (CDCls, 200 MHzZ) : 5 1.14 (t, ] = 7.00 Hz, 3H), 2.92 (d, J = 6.60 Hz,
2H), 3.25 - 3.41 (complex, 1H), 3.53 - 3.61 (complex, 1H), 3.68 (s, 3H), 3.96 (t, J = 7.00
Hz, 1H), 4.21 - 4.32 (complex, 4H), 4.68 (s, 2H), 6.77 (d, J = 8.63 Hz, 2H), 6.98 - 7.33
(complex, 6H).

Example 11
Ethyl (E/Z)-3-[6-]2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxynaphthyl}-2-ethoxy

propenoate
@ j " CO,Et
L QO &

The title compound as a 1 : 1 mixture of E/Z isomers (1.74 g, 87 %) was
prepared as a brown syrup from 6-[2~(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]

_naphthaldehyde (1.5 g, 4.29 mmol) obtained in preparation 3 by a procedure analogous

to that described in example 1.

_ "H NMR (CDCls, 200 MHz) : § 0.99 - 1.47 (complex, 6H), 3.06 (t, J = 4.98 Hz,
2H), 3.79 - 3.95 (complex, 4H), 3.99 - 4.18 (complex, 2H), 4.25 - 4.37 (complex, 4H),
6.23 (s, 0.5 H, E olefinic proton), 6.59 - 6.79 (complex, 2H), 6.97 - 7.29 (complex,
4.5H), 7.57 - 7.95 (complex, 3H), 8.14 (s, 1H).

Example 12
(£) Methyl 3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl}-2-ethoxy

propanoate
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The title compound (1.25 g, 75 %) was prepared as a colorless syrup from ethyl
(E/Z)-3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl]-2-ethoxypropenoate
(1.7 g, 3.67 mmol) obtained in example 11 by an analogous procedure to that described

58

in example 2.

'H NMR (CDCls, 200 MHz): § 1.14 (t, J = 7.06 Hz, 3H), 3.06 (t, J = 5.21 Hz,
2H), 3.13 (d, J = 7.15 Hz, 2H), 3.29 - 3.37 (complex, 1H), 3.57 - 3.64 (complex, 1H),
3.70 (S, 3H), 3.77 - 3.83 (complex, 4H), 4.09 (t, J = 7.20 Hz, 1H), 4.25 (t, J = 5.81 Hz,
2H), 6.62 - 6.79 (complex, 2H), 6.96 - 7.36 (complex, SH), 7.60 - 7.70 (complex, 3H).
Example 13 . _

@) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-
hydroxypropanoate

@@
'[l ~ CO,Et
(CHy), —O OH
The title compound (0.14 g, 32 %) was prepared as a gummy liquid from 2-(2,3-
dihydro-1,4-benzoxazin-4-yl)ethyl methanesulfonate (0.36 g, 1.42 mmol), potassium
carbonate (0.80 g, 5.8 mmoi) and ethyl 2-hydroxy-3-(4-hydroxyphenyl)propanoate (0.3

8. 1.42 mmol) using conditions analogous to that described in preparation 2.
'H NMR (CDCls, 200 MHz) : 5 1.24 (t, J = 7.15 Hz, 3H), 2.71 (d, J = 6.23 Hz,

1H, D>O exchangeable), 2.84-3.10 (complex, 2H), 3.50 (t, J = 4.47 Hz, 2H), 3.67 (t,J =

5.48 Hz, 2H), 4.11 - 426 (complex, 6H), 437 - 439 (complex, 1H), 6.61 - 6.86
(complex, 6H), 7.11 (d, J = 8.62 Hz, 2H).

Example 14

(+) Ethyl 3—[4—[2-(2,3-dlhydro-l 4—benzoth|azm-4-yl)ethoxy]phenyl]-Z—hydroxy

propanoate
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S
@Nj CO,Et
Lo O T

The title compound (1.9 g, 17 %) was prepared as a gummy liquid from 2~(2,3-
dihydro-1,4-benzothiazin-4-yl)ethyl methanesulfonate (8.2 g, 30.0 mmol), potassium
carbonate (20.7 g, 150 mmol) and ethyl 2-hydroxy-3-(4-hydroxyphenyl)propanoate (6.3
g, 30.0 mmol) using conditions analogous to that described in preparation 2.

TH NMR (CDCl3, 200 MHz) : § 1.29 (t, ¥ = 7.11 Hz, 3H), 2.70 - 2.80 (bs, 1H,
D,0 exchangeable), 2.82 - 3.15 (complex, 4H), 3.65 - 3.82 (complex, 4H), 4.10 - 4.30
(complex, 4H), 4.28 - 440 (complex, 1H), 6.62 - 6.89 (complex, 4H), 6.92 - 7.18
{complex, 4H).

Example 15
(%) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy] phenyl}-2-benzyloxy

o
@N] CO,Et
' ((I:Hz)z —Omn

A solution of () ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-
2-hydroxypropanoate (0.5 g, 1.34 mmol) obtained in example 13 in dry dimethyl

propanoate

formamide (5 mL) was added to a stirred ice cooled suspension of sodium hydride (60 %
dispersion in oil) (0.08 g, 1.66 mmol) in dry dimethyl formamide (3 mL) under nitrogen
atmosphere. The reaction mixture was stirred at 0 °C for 30 minutes followed by the
addition of benzyl bromide (0.46 g, 2.69 mmol). The mixture was allowed to warm to 25
°C and stirring was continued for further 18 h. Water (25 mL) was added and extracted
with ethyl acetate (2 X 50 mL). The combined organic layer was washed with water (50
mL), brine (50 mL), dried (N2;SOy4) and fiitered. The solvent was evaporated under
reduced pressure and the residue was chromatographed over silica gel using a mixture of

ethyl acetate and pet. ether (2 : 8) as eluent to afford the title compound (0.3 g) along
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with benzy! 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-

benzyloxypropanoate. This mixture (1 : 1) is used in example 47 without any separation.
'H NMR (CDCl;, 200 MHz) : 8 1.23 (t, }=7.05 Hz, 1.5H), 2.99 (d, ] = 7.06 Hz,

4H), 3.00 - 3.72 (complex, 8H), 4.05 - 4.30 (complex, 12H), 4.32 - 4.71 (complex, 4H),

5.13 (s, 2H), 6.55 - 6.89 (complex, 12H), 7.05 - 7.36 (complex, 19H).

Example 16 | _ _

@) Ethyl 3-[4-[2_-(2,3-dihydro-l,4-benzoiazin-4-yl)ethoxy]phenyl]-z-

butoxypropanoate

@ j : CO,Et
(CH,)2 —o—©/\o(\/\/

The title compound (0.4 g, 52 %) was prepared as a gummy liquid from 2-(2,3-
dihydro-1,%1—benzoxazin-4-yl)ethyl methanesulfonate (0.46 g, 1.78 mmol), potassium
carbonate (0.98 g, 7.12 mmol) and ethyl 2-butoxy-3-(4-hydroxyphenyl)propanoate (0.47
g, 1.78 mmol) using conditions analogous to that described in preparation 2.

'H NMR (CDCls, 200 MHz) : § 0.84 (t, J = 7.53 Hz, 3H), 1.19 - 1.34 (complex,
5H), 1.43 - 1.55 (complex, 2H), 2.92 (d, J = 6.32 Hz, 2H), 3.22 - 3.36 (complex, 1H),
3.48 - 3.59 (complex, 3H), 3.68 (t, J = 5.82 Hz, 2H), 3.93 (t, J = 6.20 Hz, 1H), 4.11 -
4.24 (complex, 6H), 6.61 - 6.86 (complex, 6H), 7.13 (d, J = 8.30 Hz, 2H).

Example 17 |
(%) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy] phenyl]-ZQhexyloxy

@O e
(CHz)z —0—©/\0(\/\/\/

The title compound (0.31 g, 50 %) was prepared as a colorless syrup from 2-(2,3-

propanoate

dihydro-l,4—benzoxazin-4-yl)efhyl methanesulfonate (0.35 g, 1.3 mmol), potassium
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carbonate (0.75 g, 5.4 mmol) and ethyl 2-hexyloxy-3-(4-hydroxyphenyl)propanoate (0.4
g. 1.3 mmol) using conditions analogous to that described in preparation 2.

"H NMR (CDCls, 200 MHz) : 5 0.85 (t, J = 5.72 Hz, 3H), 1.20 - 1.34 (complex,
7H), 1.40 - 1.66 (complex, 4H), 2.93 (d, J = 6.00 Hz, 2H), 3.21 - 3.31 (complex, 1H),
3.49 - 3.60 (complex, 3H), 3.68 (t, J = 5.72 Hz, 2H), 3.93 (t, J = 5.81 Hz, 1H), 4.11 -
4.24 (complex, 6H), 6.62 - 6.81 (complex, SH), 7.09 - 7.16 (complex, 3H).

Example 18
Ethyl (E/Z)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxy

O

Co P
v OY
CH)r—o OPh

The title compound (0.92 g, 58 %) was prepared as a mixture of E : Z isomers
(40 : 60) as a syupy liquid from 4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxy]benzaldehyde (1.0 g, 3.0 rhmol) and triethyl 2-phenoxyphosphonoacetate (A.
G. Schultz, et. al. J. Org. Chem., 1983, 48, 3408) (1.3 g, 4.0 mmol) by an analogous
procedure to that described in example 1.

'H NMR (CDCh, 200 MHz) : & 1.06 and 1.18 (combined 3H, isomeric
OCH:CHs, triplet signals), 3.43 - 3.57 (complex, 2H), 3.64 - 3.75 (coinplex, 2H), 4.06 -
4.28 (complex, 6H), 6.60 - 6.90 (complex, 8H), 6.94 - 7.12 (complex, 2H), 7.22 - 7.45
(complex, 3H), 7.64 (d, J = 8.72 Hz, 1H).

Example 19
(+) Methyl 3- [4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxy

propanoate
o
@[ ] CO,Me
'l‘l /@/Y
L G O

propenoate

The title compound (0.49 g, 57 %) was prepared as a gummy material from ethyl
(E/Z)-S-[4—[2—(2,3-dihydro-1,4—benzoxazin-4—yl)ethoxy]phenyl]-2—phenoxypropenoate

L 4
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(0.9 g, 2.0 mmol) obtained in éxample 18 by an analogous procedure to that described

for example 2.

'H NMR (CDCl;, 200 MHz) : 8 3.17 (d, J = 6.20 Hz, 2H), 3.50 (1, J = 4.30 Hz,
2H), 3.65 - 3.70 (complex, SH), 4.14 (t, ] = 5.76 Hz, 2H), 421 (t, ] = 4.15 Hz, 2H), 4.75
(t, J = 6.40 Hz, 1H), 6.61 - 6.98 (complex, SH), 7.17 - 7.27 (complex, 4H).

Example 20 |
Ethyl (E/Z)-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy] phenyl]-2-phenoxy

( ] m CO.Et
(CHz)z——O

The title compound (3.7 g, 60 %) was prepared as a mixture of E : Z isomers (35
65) as a gummy material from 4-[2-(2,3-dihydro-1,4-benzothiazin-4-

propenoate

~ yl)ethoxy]benzaldehyde (4.0 g, 13.0 mmol) and triethyl 2-phenoxyphosphonoacetate (A.

G. Schultz, et. al. J. Org. Chem. 1983, 48, 3408), (5.07 g, 16.0 mmol) by an analogous

procedure to that described in example 1.

'H NMR (CDCl, 200 MHz) : & 1.05 - 1.36 (complex, 3H), 3.00 - 3.11
(c_omple&g 2H), 3.64 - 3.85 (complex, 4H), 4.09 - 4.30 (complex, 4H), 6.58 - 7.13
(complex, 8H), 7.20 - 7.46 (complex, 4H), 7.65 (d, J = 8.70 Hz, 2H).

Example 21
() Methyl 3—[4- [2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy] phenyl]-2-phenoxy

. s - |
] CoMe
(CHz)2—qo OoPh

The title compound (2.3 g, 64 %) was prepared as a gummy material from ethyl

propanoate

, (E/Z)-3-[4-[2_-(2,3_—dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl_]-2-phenoxypropenoate

(3.7 g, 8.0 mmol) obtained in example 20 by an analogous procedure to that described

for example 2.
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'H NMR (CDClL, 200 MHz) : § 2.99 (t, ] = 5.43 Hz, 2H), 3.15 (d, } = 5.99 Hz,
2H), 3.60 - 3.78 (complex, 7H), 4.13 (t, J = 5.40 Hz, 2H), 4.74 {t, } = 6.23 Hz, 1H), 6.58
- 6.89 (complex, 6H), 6.90 - 7.06 (complex, 2H), 7.11 - 7.30 (complex, SH).

Example 22
5  Ethyl (E/Z)-3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-

ethoxy propenoate
N COEL
o)

The title compound (0.4 g, 25 %) was prepared as a mixture of E : Z isomers (1:

cep

1) as a brown liquid from 4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-
10  yl)methoxybenzaldehyde (1.2 g, 4.24 mmol) obtained in preparation 4 by an analogous

procedure to that described in example 1.

"H NMR (CDCls;, 200 MHz) : § 1.36 (t, J = 7.10 Hz, 6H), 2.90 (s, 3H), 3.26 -

3.45 (complex, 2H), 3.99 (g, J = 7.20 Hz, 2H), 4.10 - 4.38 (complex, 4H), 4.50 - 4.60

(complex, 1H), 6.70 (d, ] = 7.47 Hz, 2H), 6.81 - 6.90 (complex, 5H), 7.75(d, J = 8.80
15 Hz, 2H).

Example 23

(£) Methyl 3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-

CO,Me
JOR"
o :

20 The title compound (0.25 g, 65 %) was prepared as a thick liquid from ethyl
(E/Z)-3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-

ethoxypropenoate (0.4 g, 1.0 mmol) obtained in example 22 by an analogous procedure

ethoxypropanoate

cep

to that described in example 2.
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'H NMR (CDCl;, 200 MHz) : § 1.16 (1, J = 7.00 Hz, 3H), 2.89 (s, 3H), 2.95 (d, J
= 6.20 Hz, 2H), 3.19 - 3.41 (complex, 3H), 3.55 - 3.66 (complex, 1H), 3.70 (s, 3H), 3.95
- 4.24 (complex, 3H), 4.60 - 4.64 (complex, 1H), 6.64 - 7.08 (complex, 6H), 7.15(d, J =
8.40 Hz, 2H). |

Example 24
Ethyl (E/Z)-3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-

ethoxypropenoate
CO,Et
_ N™
I _ _

CH,Ph
The title compound (3.0 g, 76 %) was prepared as E:Z isomers (1:1),asa
syrupy liquid from 4-[4-benzyl-3,4-dihydro- 1,4-benzoxazin-2-yl)methoxybenzaldehyde
(3.0 g, 8.35 mmol) obtained in preparation 5 by a procedure analogous to that described

-for example 1.

'H NMR (CDCl;, 200 MHz) : & 1.33 - 1.40 (complex, 6H), 3.39 - 3.44
(complex, 2H), 3.99 (q, J = 7.00 Hz, 2H), 4.11 - 4.38 (complex, 4H), 4.46 (d, J = 5.00
Hz, 2H), 4.52 - 4.66 (complex, 1H), 6.60 - 6.97 (complex, 7H), 7.28 (s, SH),7.75(d, I =
8.80 Hz, 2H).

Example 25 _
() Methyl 3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-

ethoxypropanoate

. _COOMe
conadh
|
CHPh -

The title compound (1.5 g, 100 %) was prepared from ethyl (E/Z)-3-[4-(4-
benzyl-3.4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxypropenoate (1.5 g,
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3.17 mmol) obtained in example 24 by an analogous procedure to that described in
example 2.

'H NMR (CDCls, 200 MHz) : § 1.17 {t, J = 7.00 Hz, 3H), 2.96 (d, ] = 6.60 Hz,
2H), 3.31 - 3.57 (complex, 3H), 3.60 - 3.70 (complex, 1H), 3.71 (s, 3H), 3.97 - 4.26
(complex, 3H), 447 (d, J = 4.00 Hz, 2H), 4.56 - 4.61 (complex, 1H), 6.68 - 6.90
(complex, 6H), 7.15 (d, J = 8.50 Hz, 2H), 7.29 (s, 5H).

Example 26
@) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy] phenyl]-2-ethoxypropanoic

O

@ coon
- O L
CH)r—0 OEt

To a solution of (¥) methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxy]phenyl]}-2-ethoxy propanoate (4.7 g, 12.2 mmol) obtained in example 2 in
methanol (50 mL) was added aqueous 10 % sodium hydroxide (28 mL). The mixture
was stirred at 25 °C for 3h. The solvent was removed under reduced pressure and the
residue was acidified with 2N hydrochloric acid and extracted with ethyl acetate (2 X
100 mL). The combined ethyl acetate layers were washed with water (75 mL), brine (50

mL), dried (Na;SQy), filtered and the solvent was evaporated under reduced pressure.

acid

The residue was chromatographed over silica gel using ethyl acetate to afford the title
compound (3.0 g, 66 %) as a syrupy liquid.

'H NMR (CDCl;, 200 MHz) : & 1.17 (t, ] = 6.96 Hz, 3H), 2.85 - 3.12 (complex,
2H), 3.40 - 3.61 (complex, 4H), 3.69 (t, J = 5.72 Hz, 2H), 4.04 (dd, J = 7.38 and 4.27
Hz, 1H), 4.10 - 4.28 (complex, 4H), 6.52 - 6.85 (complex, 6H), 7.14 (d, J = 8.60 Hz,
2H), COOH proton is too broad to observe.
Example 27

(%) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic

acid, sodium salt
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(o]
Q) :
COONa

N

A mixture of (3) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)e'thoxy]pheny]]-2-
ethoxypropanoic acid (0.15 g, 0.4 mmol) obtained in example 26 and sodium methoxide
(23.4 mg) in methanol (5 mL) was stirred at 25 °C for 2h. The solvent was removed and
the residue was triturated with dry ether (3 X 10 mL). The precipitated solid was filtered,
washed with dry ether (2 X 5 mL) and dried over P20s under vacuum to afford the title
compound (0.12 g, 75 %) as a colorless hygroscopic solid.

'H NMR (DMSO-ds, 200 MHz) : 5 098 (;, ] = 6.83 Hz, 3H), 2.60-2.69
(complex, 1H), 2.78 - 2.92 (complex, 1H), 3.05 - 3.21 (complex, 2H), 3.41 - 3.75
(complex, SH), 4.08 - 4.21 (complex, 4H), 6.49 - 6.85 (complex, 6H), 7.12 (d, J = 8.30
Hz, 2H).

Example 28 _
@ 3-[2—(2,3-Dihydro-1,4-benzoxazin-4-yl)methylbexizofuran-s-yl]-z-
ethoxypropanoic acid

o0

COOH

OEt

The title compound (0.5 g, 87 %) was preparéd as a gummy material from (¥)
methyl 3-[2-(2,3-dihyd_ro—1,4—benzoXazinQ4-yl)meﬂ1y1benzoﬁ1ran-5-yl]72-
ethoxypropanoate (0.6 g,-1.51 mmol) obtained in example 5 by-a procedure analogous
to that described for example 26.

'H NMR (CDCls, 200 MHz) : § 1.26 (t, J = 7.06 Hz, 3H), 3.05 - 3.28 (complex,
2H), 3.40 - 3.68 (complex, 4H), 4.09 (dd, J = 7.47 and 4.24 Hz, 1H), 4.28 (t, ] = 4.15
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Hz, 2H), 4.53 (s, 2H), 6.52 (s, 1H), 6.60 - 6.90 (complex, 4H), 7.13 (d, ] = 8.70 Hz,
1H), 7.32 - 7.36 (complex, 2H), COOH proton is too broad to observe.

Example 29
() 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoic

)
Colpu
((l”"z)z_ Om

The title compound (1.4 g, 63 %) was prepared as a gummy material from (%)

acid

methyl-3-[4-[2-(2,3-dibydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoate
(2.3 g, 5.73 mmol) obtained in example 6 by a procedure analogous to that described for
example 26. _

JH NMR (CDCl, 200 MHzZ) : 8 1.18 (t, ] = 7.00 Hz, 3H), 2.82 - 3.15 (complex,
4H), 3.40 - 3.68 (complex, 2H), 3.70 - 3.81 (complex, 4H), 4.05 (dd, J = 7.29 and 4.33
Hz, 1H), 4.16 (t, ] = 5.72 Hz, 2H), 6.68 - 6.74 (complex, 2H), 6.81 (d, J = 8.50 Hz, 2H),
6.94 - 7.06 (complex, 2H), 7.14 (d, J = 8.50 Hz, 2H), COOH proton is too broad to
observe.

Example 30
(&) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoic

S
@I Tj COONa
(CH),—©0 OEt

The title compound (0.42 g, 81 %) was prepared as a colorless solid from (%) 3-

acid, sodinm salt

[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid (0.5
2. 1.30 mmol) obtained in example 29 by an analogous procedure to that described for

example 27.
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'H NMR (CDCl3, 200 MHz) : § 0.98 (t, J = 7.00 Hz, 3H), 2.72 - 3.25 (complex,
5H), 3.30 - 3.51 (complex, 1H), 3.61 - 3.73 (complex, 4H), 3.82 - 3.91 (complex, 1H),
4.04 (t, ] = 5.72 Hz, 2H), 6.52 - 6.79 (complex, 4H), 6.91 - 7.03 (complex, 2H), 7.10 (d,
J = .40 Hz, 2H). | |
Example 31
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yi)ethoxy]phenyl]-2-ethoxypropanamide

S : )
@Nj CONH,
e

A solution of o__xélyl chloride (0.28 mL, 3.1 mmol) and (%) 3-[4-[2-(2,3-dihydro-
1,4-benz§thiazin—4—yl)ethoxy]phenyl]-z-ethoxypropanoic acid (0.6 g 1.55 mmol)
obtained in example 29 in dry dichloromethane (10 mL) was refluxed for 2 h. The
solvent and excess oxalyl chloride were removed under reduced pressure. The residue
was dissolved in dichloromethane and stirréd with aqueous ammonia (5 mL) for 30
min. The reaction mixture was extracted with chloroform (2 X 25 mL). The combined
chloroform layers were washed with water (25 mL), dried (Na;SQy), filtered, and the

-solvent was evaporated under reduced pressure. The residue was chromatographed over

silica gel using a. mixture of ethyl acetate and pet. ether (7 : 3) as an eluent to aﬂ'ord the
title compound (0.32 g, 54 %) as a white solid. mp : 120 - 122 °C.

1H NMR (CDCl3, 200 MHz) : 3 1.15 (t. J = 6.96 Hz, 3H), 2.81 - 3.20
(complex, 4H), 3.38 - 3.58 (complex, 2H) 3.71 - 3.90 (complex, 4H), 3.91 (dd, ] = 7.38

and 3.73 Hz, IH) 416 (. J=558 Hz 2H) 5.54 (bs, D>O exchangeable, 1H), 6.44 (bs,
D,0 exchangeable, 1H), 6.59 - 6.84 (complex, 4H), 6.92 - 7.19 (complex, 4H).

Example 32
(#) N-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxy

propanamide
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@IN] CONHCH,
Lol L

To an ice cooled solution of (%) 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-

69

yl)ethoxy]phenyl}-2-ethoxypropanoic acid (0.3 g, 0.78 mmol) obtained in example 29
and triethylamine (0.162 g, 1.6 mmol) in dry chloromethane (10 mL) was added
pivaloyl chloride (0.10 g, 0.86 mmol) and stirred for 30 min at 0 °C. To the above
reaction mixture, methylamine (40 % solution) (0.124 mL) was added at 25 °C and
stirring was continued for 1 h at 25 °C. Water (20 mL) was added and extracted with
ethyl acetate (2 X 20 mL). The combined organic extracts were washed with water (10
mL), brine (10 mL), dried (Na;SO,), filtered and the solvent was evaporated under
reduced pressure. The residue was chromatographed over silica gel using a mixture of
ethyl acetate and pet. ether (1 : 1) to afford the title compound as a colorless solid. mp :
80-82°C.

TH NMR (CDCl3, 200 MHz) : 5 1.11 {t, J = 7.00 Hz, 3H), 2.76 (d, J = 4.89 Hz,
3H), 2.81 - 2.88 (complex, 1H), 3.01 - 3.12 (complex, 3H), 3.39 - 3.52 (complex, 2H),
3.70 - 3.81 (complex, 4H), 3.86 - 3.91 (complex, 1H), 4.14 (1, J = 5.81 Hz, 2H), 6.48
(bs, 1H), 6.61 - 6.81 (complex, 4H), 6.94 - 7.14 (complex, 4H).

Example 33
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanamide

O

@E j CONH,
C O T
(CHz)z"' o OEt

The title compound (0.2 g, 80 %) was prepared as a white solid from (+) 3-[4-
[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoic acid (0.25 g,
0.67 mmol) obtained in example 26 and aqueous ammonia (4 mL) by an analogous
procedure to that described in example 31. mp : 107 - 109 °C.
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'H NMR (CDCl, 200 MHz) : § 1.13 (t, J = 6.96 Hz, 3H), 2.81 - 2.93 (complex,
1H), 3.03 - 3.19 (complex, 1H), 3.34 - 3.59 (com_plex, 4H), 3.69 (t, J = 5.53 Hz, 2H),
3.88 (dd, J =743 and 3.70 Hz, 1H), 4.15 (t, J = 5.58 Hz, 2H), 4.28 (t, ] = 4.24 Hz,
2H), 5.49 (bs, 1H, DO exchangeable), 6.43 (bs, 1H, D;O exchangeable), 6.68 - 6.87

(complex, 6H), 7.15 (d, ] =8.49 Hz, 2H).

Example 34
@) N-Methyl-3-[4-[2-(2,3-dihydro-1, 4-benzoxazm-4-yl)ethoxy]phenyl]-z-ethoxy

o | _
j CONHCH,
) ,©/\(

| (CH), —O - K

The title compound (0.23 g, 74 %) was prepared as a white solid from () 3-[4-

propanamide

12-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoic acid (0.3 g, 0.8

mmol) obtained in example 26 and methylamine (40 % solution) (2 mL) by an
analogous procedure to that described in example 32. mp : 97 - 99 °C.

'H NMR (CDClL, 200 MHz) : & 1.14 (t, J = 7.00 Hz, 3H), 2.76 (d, ] = 4.98 Hz,
3H), 3.02 - 3.14 (complex, 1H), 3.35 - 3.45 (complex, 2H), 3.52 (t, J = 4.57 Hz, 2H),
3.68 (t, 1=5.81 Hz, 2H), 4.14 (t, ] =5.72 Hz, 2H), 4.22 (1, ] = 4.15 Hz, 2H), 4.80 - 490
(complex, 1H), 6.50 (bs, 1H), 6.55 - 6.89 (complex, 6H) 7.11 (d, J = 8.3 Hz, 2H), 7.88
(dd, J=7.06 and 3.74 Hz, 1H).

Example 35
@® N-Benzyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxy

o | |
@i j CONHCH,—Ph
" J@/\f
(CHa2~0 OFt

The title compound (0.25 g, 67 %) was prepared as a white solid from () 3-[4-

propanamide

.[2-(2 3-cl1hydro—1 4-benzoxaznn-4-yl)ethoxy]phenyl]-2-ethoxypropan01c acid (0.3 g, 0.8
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mmol) obtained in example 26 and benzyl amine (0.095 g, 0.88 mmol) by a procedure
analogous to that described in example 32. mp : 94 - 96 °C.

'H NMR (CDCl3, 200 MHz) : 8 1.11 (t, J = 7.00 Hz, 3H), 2. 82 3.18 (complex,
2H), 3.40 - 3.55 (complex, 4H), 3.70 (t, J = 5.49 Hz, 2H), 3.94 - 3.98 (complex, 1H),
4.14 (t, J = 5.72 Hz, 2H), 4.23 (t, J = 4.24 Hz, 2H), 4.28 - 4.52 (complex, 2H}), 6.60 -
6.87 (complex, 6H), 7.06 - 7.32 (complex, 7H), CONH proton is too broad to observe.

Example 36
@) N—Benzyl-3..'[4—[2.(2,3-dihydro-l,4-benzothiazin-4-yl)ethpxy]phenyl]-z-ethoxy

@[5j CONHCH,—Ph
(C*'lz)z—o’[C)/\r

The title compound (0.22 g, 74 %) was prepared as a white solid from (%) 3-{4-
[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-ethoxypropanoic acid (0.25 g,
0.65 mmol) obtained in example 29 and benzylamine (0.076 g, 0.71 mmol) by an

propanamide

analogous procedure to that described in example 32. mp : 92 - 93 °C.

'H NMR (CDCls, 200 MHz) : § 1.15 (t, J = 7.00 Hz, 3H), 2.88 - 3.20 (complex,
4H), 3.42 - 3.60 (complex, 2H), 3.73 - 3.87 {complex, 4H), 3.98 - 4.06 (complex, 1H),
4.18 (t, J=5.72 Hz, 2H), 4.30 - 4.'56 (complex, 2H), 6.61 - 6.90 (complex, 4H), 7.00 -
7.43 (complex, 9H), CONH proton is too broad to observe.

Example 37
@) 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxy
propanoic acid

0

COOH
(CHz)z

The title compound (0.3 g, 62 %) was prepared as a gummy liquid from (%)
methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-
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ethoxypropanoate (0.5 g, 1.2 mmol) obtained in example 7 by an analogous procedure
to that described in example 26.

'H NMR (CDCl;, 200 MHz) : § 1.24 (complex, 6H), 2.98, 3.04 (1H each, 2d, J
= 14.1 Hz each), 3.51 (t, = 4.25 Hz, 2H), 3.49 - 3.71 (complex, 4H), 4.15 (t, ] = 5.63
Hz, 2H), 4.22 (t, ] = 4.48 Hz, 2H), 6.60 - 6.87 (complex, 6H), 7.07 (d, J = 8.67 Hz, 2H),
COOH proton is too broad to observe.
Example 38 |
@) 2-Methyl-3—[4-[2-(2,3-dihydro-l;4-benzoxazin-4-yl)ethoxy]phenyl]-z-ethoxy

propanoic acid, sodium salt

(o)
CONPUTIN
r,q ' COONa

(CHy),—O OEt

The title compound (0.12 g, 51 %) was prepared as a white solid from (+) 2-
mefhy1-3-[4-[2-(2,3_-dihydro-l,4-benzoxazin-4—yl)éthoxy]phenyl]-2-ethoxypropanoic
acid (0.22 g, 0.57 mmol) obtained in example 37 by an analogous procedure to that
described in example 27. |
'H NMR (DMSO-ds, 200 MHZz) : § 0.96 - 1.08 (complex, 6H), 2.79 (s, 2H), 3.28 -3.52
.(complex, 4H), 3.64 (t, J = 5.30 Hz, 2H), 4.05 - 4.19 (complex, 4H), 6.48 - 6.59
(complex, 1H), 6.62 - 6.86 (complex, 4H), 7.03 - 7.28 (complex, 3H).

Example 39 R
@) 2-(2-Fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-

ethoxypropanoic acid |

F
: )©

Q) &
N COOH

o ((|:H2)2 —0 OEt

. The title compound (0.25 g, 42 %) was prepared as a gummy liquid from (%) methyl 2-
(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-
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ethoxypropanoate (0.6 g, 1.2 mmol) obtained in example 8 by an analogous procedure
to that described in example 26.

I NMR (CDCls, 200 MHz) : § 1.12 (t, J = 6.82 Hz, 3H), 1.65 (bs, 1H, D,0
exchangeable), 3.11 - 3.42 (complex, 4H), 3.50 (t, J = 4.34 Hz, 2H), 3.68 (¢, J = 5.67
Hz, 2H), 3.70 - 3.89 (complex, 2E), 4.14 (t, J = 5.67 Hz, 2H), 421 (¢, }= 4.15 Hz, 2H0),
6.62 - 6.86 (complex, 6H), 7.03 - 7.12 (complex, 4H), 7.18 - 7.30 (complex, 2H).
Example 40
() 2-(2-Fluorobenzyl)-3-[4-]2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-

ethoxypropanoic acid, sodium salt

E
o j©
QL) b
N COONa
(CltHz)z—O OEt

The title compound (0.11 g, 48 %) was prepared as a white solid from () 2-(2-
fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxy
propanoic acid (0.22 g, 0.45 mmol) obtained in example 39 by an anaiogous procedure
to that described in example 27.

*ff NMR (CDCl;, 200 MHzZ) : & 1.02 (t, J = 6.65 Hz, 3H), 2.75 - 2.92 (complex,
4H), 3.39 - 3.58 (complex, 4H), 3.62 (bs, 2H), 4.04 - 4.20 (complex, 4H), 6.49 - 6.82
(complex, SH), 6.90 - 7.28 (complex, 6H), 7.49 - 7.13 (complex, 1H).

Example 41
(&) 3-[4-[2-(3-Ox0-2H-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanocic acid:

QL
T o COOH

The title compound (0.75 g, 77 %) was prepared as a white solid from (%)
methyl 3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl )ethoxy]jphenyl]-2-ethoxypropanoate
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(1.0 g, 2.5 mmol) obtained in example 10 by a procé.ddre analogous to that described in
example 26. mp : 90 - 93 °C.

'H NMR (CDCh, 200 MHz) : 5 1.18 (t, ] = 6.96 Hz, 3H), 2.88 - 3.13 (complex,
2H), 3.41 - 3.63 (complex, 2H), 4.06 (dd, J = 7.43 and 4.33 Hz, 1H), 4.25 - 4.52
(complex, 4H) 4.61 (s, 2H), 6. 80 d, J =862 Hz, 2H), 700 7.34 (complex, 6H),
COOH proton is too ‘broad to observe

Example 42
) 3-[4-[2-(3-Oxo-ZH-l,4-benzoxazin-4-yl)ethoxy]phenyl}-2—ethoxypropanoic acid,

o
@ k COONa
N~ o

(C‘in)z— o OEt

sodium salt

The title compound (0.12 g, 56 %) was prepared as a white solid from (%) 3-[4-
[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid (0.2 g, 0.51
mmol) obtained in example 41 by an analogous procedure fo that described in example
27.

'H NMR (CDCl, 200 MHz) : § 0.99 (, J = 6.97 Hz, 3H), 2.61 - 2.80 (complex,
2H), 3.32 - 3.57 (complek, 1H), 3.60 - 3.72 (complex, 1H), 3.65 - 3.70 (complex, 1H),
4.18 (bs, 2H), 4.30 (bs, 2H), 4.68 (s, 2H), 6.78 (d, J = 8.4 Hz, 2H) 7.03 — 7.14
(complex, 5H), 7.42 (d, J = 7.06 Hz, 1H).

Example 43
@ ... 3-[6-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl]-2-

ethoxypropanoic acid

B e

The title compound (0.8 g, 69 %) was prepared as a-white solid from (+) methyl
3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl}-2-ethoxypropanoate (1.2
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g, 2.66 mmol) obtained in example 12 by an analogous procedure to that described in

example 26. mp : 102 - 104 °C.

'H NMR (CDCl, 200 MHz) : 8 1.15 (t, ] = 7.01 Hz, 3H), 3.06 (t, ] = 4.98 Hz,
2H), 3.08 - 3.63 (complex, 4H), 3.77 - 3.83 (complex, 4H), 4.15 (dd, J = 4.15 and 4.18
Hz, 1H), 4.28 (t, J = 5.95 Hz, 2H), 6.59 - 6.79 (complex, 2H), 6.96 - 7.36 (complex,
5H), 7.61 - 7.79 (complex, 3H), COOH proton is too broad to observe.

Example 44
) 3-[6-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl]-2-

ethoxypropanoic acid, sodium salt

@i oo

The title compound (0.16 g, 76 %) was prepared as a white solid from (+) 3-[6-
[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl]-2-ethoxypropanoic acid (0.2 g,
0.457 mmol) obtained in example 43 by an analogous procedure to that described in
example 27. mp: 138 - 140 °C.

1H NMR (DMSO-dg, 200 MHz) : § 0.98 (¢, J = 7.06 Hz, 3H), 2.72 - 2.90
(complex, 1H), 2.92 - 3.21 (complex, 3H), 3.32 - 3.54 (complex, 2H), 3.61 - 3.91
(complex, SH), 4.28 (bs, 2H), 6.56 (1, J = 7.00 Hz, 1H), 6.73 - 7.00 (complex, 3H), 7.05
- 7.30 (complex, 2H), 7.38 (d, J = 8.30 Hz, 1H), 7.60 - 7.82 (complex, 3H).

Example 45
#) 3-[4-]2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoic

o
@Nj COOH
l
(CHy), —O OH

The title compound (0.06 g, 43 %) was prepared as a brown syrupy liquid from
(1) ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-

acid
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hydroxypropanoate (0.15 g, 0.40 mmol) obtained in example 13 by an analogous
procedure to that described in example 26.

*H NMR (CDCls, 200 MHz) : § 2.85 - 3.19 (complex, 2H), 3.43 (t, J = 4.15 Hz,
2H), 3.61 (t, J = 5.49 Hz, 2H), 4.07 (1, ] = 5.40 Hz, 2H), 4.16 (t, J = 4.48 Hz, 2H), 4.45
(bs, 1H), 6.50 - 6.82 (complex, 6H), 7.08 (d, J = 7.88 Hz, 2H), COOH and OH protons
are too broad to observe.

Example 46
@) 3-[4-[2-(2,3-Dihydro-l,4-benzothiazin-4-yl)ethox’y]phenyl]-z-hydroxypropanoic

s
@:Nj ' COOH
|
(CH),—O OH

The title compound (0.7 g, 46 %) was prepared as a white solid from () ethyl 3-

acid

[4-{2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]}-2-hydroxypropanoate (1.7 g,
4.39 mmol) obtained in example 14 by a procedure analogous to that described in
example 26. mp : 74 - 76 °C.

IH NMR (CDCl3, 200 MHz) : § 2.88 - 3.18 (complex, 4H), 3.69 - 3.79
(complex, 4H), 4.15 (¢, J = 5.72 Hz, 2H), 4.45 (dd, ] = 6.73 and 4.79 Hz, 1H), 4.51 -
4.97 (bs, D,0 exchangeai)le, 1H), 6.65 -‘6.'89 (complex, 4H), 6.94 - 7.17 (complex, 4H),
COOH proton is too Broad to observe. |
Example 47

() 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy}phenyl}-2-benzyloxypropanoic

acid

0 .
@ j | COOH
(c%-_o_m‘

The title compound (0.15 g, 67 %) was prepared as a thick liquid from (+) ethyl
3-[4-[2-(2,3-dihydro-'l_,4-benzoxazin-4-yl)ethoxy]phenyl]-z-benzyloxypropanoate (0.24
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g, 0.52 mmol) obtained in example 15 by a procedure analogous to that described in
example 26.

'H NMR (CDCls, 200 MHz) : § 1.40 - 2.80 (br, 1H, D,O exchangeable), 2.99 -
3.18 (complex, 2H), 3.51 (t, J = 4.34 Hz, 2H), 3.70 (t, ] = 5.82 Hz, 2H), 4.13 - 4.24
(complex, SH), 451 (d, J = 17.0 Hz, 2H), 6.60 - 6.89 (complex, 6H), 7.10 ~ 7.37
(complex, 7H).

Example 48
) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-benzyloxypropanoic

O
@Tj COONa
(CHy),—O @ OBn

The title compound (0.1 g, 73 %) was prepared as a cream colored hygroscopic
solid from (+) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]}-2-benzyloxy

propanoic acid (0.13 g, 0.30 mmol) obtained in example 47 by a procedure analogous to

acid, sodium salt

that described in example 27. _ _ _

'H NMR (DMSO-ds, 200 MHz) : & 2.62 - 2.74 (complex, 1H), 2.89 - 2.98
(complex, 1H), 3.48 (t, ] = 4.20 Hz, 2H), 3.67 (t, ] = 5.48 Hz, 2H), 4.12 - 426
(complex, 5H), 4.65 (d, J = 12.45 Hz, 2H), 6.45 - 6.84 (complex, 6H), 7.12 - 7.25
(complex, 7H).

Example 49
(#)  3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-butoxypropanoic

0
@[ ] COOH

|
(CHz)z—OmHz)sCHs

The title compound (0.25 g, 67 %) was prepared as a syrupy liquid from (%)

acid

ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxyJphenyl}-2-butoxypropanoate
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(0.4 g, 0.93 mmol), obtained in example 16 by an analogous procedure to that described

in example 26.

'H NMR (CDCls, 200 MHz) : 5 0.87 (t, J = 7.15 Hz, 3H), 1.25 - 1.40 (complex,
2H), 1.49 - 1.66 (complex, 2H), 2.95 - 3.15 (complex, 2H), 3.43 - 3.53. (complex, 4H),
3.68 (t, J = 5.49 Hz, 2H), 4.00 - 4.12 (complex, 1H), 4.14 (t, ] = 5.65 Hz, 2H), 4.22 (1, J
= 4.25 Hz, 2H), 6.60 - 6.89 (complex, 6H), 7.12 (d, J = 8.39 Hz, 2H), COOH proton is
too broad to observe. .

Example S0
@) 3-[4-[2-(2,3-Dihydro-l,4-benzoxazin-4-yl)ethoxy]phenyl]-z-butoxypropanoic.

acid, sodium salt

o

@E j ' COONa

SO
(G0 I

The title compound (0.12 g, 57 %) was prepared as a hygroscopic cream color
solid from @) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-
butoxypropanoic acid (0.2 g, 0.5 mmol) obtained in example 49 by an analogous
procedure to that described in example 27.

'H NMR (DMSO-ds, 200 MHz) : § 0.78 (t, ] = 7.06 Hz, 3H), 1.16 - 1.56
(complex, 4H), 2.52 - 2.64 (complex, 1H), 2.79 - 2.87 (complex, 1H), 2.99 - 3.18
(complex, 2H), 3.40 (bs, 2H), 3.66 (t, J = 5.31 Hz, 2H), 4.10-4.25 (complex, 5H), 6.52

© -6.90 (complex, 6H), 7.12 (d, J = 8.30 Hz, 2H).
" Example 51

(#) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]|phenyl]-2-hexyloxypropanoic

0
@[] COOH
ll\l |
.. (cHz)z—o—mm)scm

acid
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The title compound (0.17 g, 60 %) was prepared as a greenish liquid from (%)
ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-hexyloxypropanoate
(0.3 g, 0.65 mmol) obtained in example 17 by a procedure analogous to that described
in example 26.

'H NMR (CDCl;, 200 MHz) : § 0.86 (1, J = 5.72 Hz, 3H), 1.25 - 1.33 (complex,
4H), 1.41 - 1.75 (complex, 4H), 2.94 - 3.06 (complex, 2H), 3.36 - 3.58 (complex, 4H),
3.68 (t, ] = 5.49 Hz, 2H), 4.01 - 4.06 (complex, 1H), 4.14 (t, ] = 5.70 Hz, 2H), 4.22 (t, J
= 4.15 Hz, 2H), 6.71 - 7.08 (complex, 6H), 7.12 (d, J = 8.40 Hz, 2H), COOH proton is
too broad to observe.

Example 52
() 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hexyloxypropanoic

o)
Q) o
I
<CH;)2—0~©/\0<(0H2)50H3

The title compound (0.1 g, 52 %) was prepared as a white hygroscopic solid
from () 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-

acid, sodium salt

hexyloxypropanoic acid (0.18 g, 0.42 mmol) obtained in example 51 by an analogous
procedure to that described in example 27.

'H NMR (DMSO-dg, 200 MHZ) : § 0.82 (t, ] = 5.72 Hz, 3H), 1.10 - 1.45
(complex, 8H), 2.75 - 2.96 (complex, 2H), 3.35 - 3.56 (complex, 4H), 3.67 (t, J = 5.30
Hz, 2H), 4.08 - 4.21 (complex, SH), 6.50 - 6.82 (complex, 6H), 7.12 (d, J = 8.00 Hz,
2H).

Example 53
() 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-phenoxypropanoic

00 o
&H—o

acid
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The title compound (0.1 g, 53 %) was prepared as a colorless liquid from (&)
methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]}-2-phenoxypropanoate
(0.2 g, 0.461 mmol) obtained in example 19 by an analogous procedure to that
described in example 26.

'H NMR (CDCl, 200 MHz) : § 2.40 - 2.80 (bs, 1H, D;0 exchangeable), 3.22
(d, J = 5.80 Hz, 2H), 3.49 (t, J = 4.25 Hz, 2H), 3.67 (t, } = 5.81 Hz, 2H), 4.14 (1, ] =
5.81 Hz, 2H), 4.21 (t, ] = 4.16 Hz, 2H), 4.82 (t, ] = 5.90 Hz, lH) 6.61 - 7.02 (complex,
8H), 7.17 - 7.30 (complex, 5H). -

Example 54
(&) 3-[4-[2-(2, 3-D|hydro-l,4-benzothlazm-4-yl)ethoxy]phenyl]-z-phenoxypropanmc

e ) o

The title compound (0.2 g, 51 %) was prepared as a gummy solid from (%)
methyl ' 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-

phenoxypropanoate (0.4 g, 0.9 mmol) obtained in example 21 by a procedure analogous

acid

to that described in example 26.

'H NMR (CDCl, 200 MHz) : § 3.02 (t, J = 5.00 Hz, 2H), 3.22 (d, J = 6.25 Hz,
2H), 3.68 - 3.78 (complex, 4H), 4.14 (t, J = 5.81 Hz, 2H), 4.50 (t, J = 6.19 Hz, 1H), 4.90
- 5.40 (b, 1H, D,0O exchangeable), 6.58 - 6.86 (complex, 7H) 6.94 - 7.07 (complex,
2H), 7.18 - 7.29 (complex, 4H).

Example 55

(#) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-phenoxypropanoic

@[ j COONa
T O

acld sodmm salt
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The title compound (0.05 g, 48 %) was prepared as a hygroscopic solid from ()
3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-phenoxypropanoic acid 0.1
g, 0.24 mmol) obtained in example 53 by a procedure analogous to that described in
example 27.

'H NMR (DMSO-ds, 200 MHz) : 5 2.81 - 3.09 (complex, 2H), 3.42 (bs, 2H),
3.65 (t, J=4.5 Hz, 2H), 4.12 (bs, 4H), 4.22 - 4.32 (complex, 1H), 6.50 - 6.92 (complex,
8H), 7.10 - 7.33 (complex, SH).

Example 56
() Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-

CH,
(CHz)z—O

The title compound (0.27 g, 87 %) was prepared as a syrupy liquid from (+)

phenoxypropanoate

methyl 3-{4-[2-(2,3-dibydro-1,4-benzoxazin-4-yl)ethoxy)phenyl]-2-phenoxypropanoate
(0.3 g, 0.69 mmol) obtained in ekample 19 by an analogous procedure to that described
in example 7.

'H NMR (CDCls, 200 MHz) : § 1.39 (5, 3H), 3.09, 3.26 (1H each, 2d, J=13.7
Hz each), 3.51 (t, ] = 4.30 Hz, 2H), 3.66 - 3.73 (complex, SH), 4.15 (t, J = 5.50 Hz, 2H),
422 (1, 1= 4.24 Hz, 2H), 6.61 - 7.01 (complex, 9 H), 7.12 - 7.22 (complex, 4H).
Example 57
() 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxy

propanoic acid
@ j /©/\f—COOH
(CHz)z_o

The title compound (0.13 g, 50 %) was prepared as a pale yellow hygroscopic
soid from () methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
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yl)ethoxy]phenyl}-2-phenoxypropanoate (0.27 g, 0.60 mmol) obtained in example 56
by a procedure analogous to that described in example 26. '

'H NMR (CDCl;, 200 MHz) : § 1.42 (s, 3H), 3.12, 3.29 (1H each, 2d, J = 14.1
Hz each), 3.50 (t, J = 4.50 Hz, 2H), 3.69 (t, J = 5.60 Hz, 2H), 4.16 (t, ] = 5.81 Hz, 2H),
4.22 (t, ] = 4.50 Hz, 2H), 6.62 - 7.17 (complex, 9H), 7.21 - 7.30 (complex, 4H), COOH
proton is too broad to observe. ' '

Example 58
(£) 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy] phenyl]-2-phenoxy

propanoic acid, sodium salt

(8] | '
COONa

N

(CH)—O

The title compound (0.055 g, 46 %) was prepared as a hygroscopic pale yellow

powder from (%) 2-methyl-3-[4-[2—(2,3-dihydro-l,4—benzoxazin-4—yl)ethm.cy]phenyl]—2-

phenoxypropanoic acid (0.13 g, 0.28 mmol) obtained in example 57 by a procedure |
analogous to that described in example 27.

_ 'H NMR (CDCls, 200 MHz) : § 1.15 (s, 3H), 2.99 - 3.21 (complex, 2H), 3.47
(bs, 2H), 3.67 (bs, 2H), 4.14 (bs, 4H), 6.53 - 6.90 (complex, 9H), 7.08 - 7.30 (complex,
4H). '

Example 59

() Methyl 2-methyl-3-[4-[2-(2,3-dihydre-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-

phenoxypropanoate

s
Q) o
~n COOCH,
| OPh
(CHy):—0

- The title compound (0.96 g, 93 %) was prepared as a pale yellow liquid from (1) .

methyl 3-[4-[2~(2,3-dihydo-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-phenoxypropanoate
(1.0'g, 2.22 mmol) obtained in example 21 by an analogous procedure to that described

in example 7.
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'H NMR (CDCls, 200 MHz) :  1.40 (s, 3H), 3.03 (t, J = 4.90 Hz, 2H), 3.09,
3.27 (1H each, 2d, J = 13.7 Hz each), 3.70 - 3.85 (complex, 7H), 4.16 (t, J = 5.81 Hz,
2H), 6.60 - 6.89 (complex, 6H), 6.96 - 7.30 (complex, 7TH).

Example 60
(&) 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxy

S
Q) °
N COOH

OPh

propanoic acid

(CHy)—0

The title compound (0.6 g, 65 %) was prepared as a syrupy liquid from (%)
methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-
phenoxypropanoate (0.96 g, 2.00 mmol) obtained in example 59 by an analogous
procedure to that described in example 26.

'H NMR (CDCls, 200 MHz) : & 1.42 (s, 3H), 3.03 (t, J = 5.00 Hz, 2H), 3.12,
3.30 (1H each, 2d, J = 13.8 Hz each), 3.70 - 3.80 (complex, 4H), 4.15 (t, J = 5.50 Hz,
2H), 6.58 - 7.08 (complex, 8H). 7.18 - 7.30 (complex, SH), COOH proton is too broad

to observe.

Example 61
() 4-Nitrophenyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-

ethoxypropanoate:

@[j @/Y"

(CHz)z—O

The title compound (0.15 g, 38 %) was prepared as a yellow liquid from (%) 3-
[4-[2-(2.3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid (0.3
g, 0.77 mmol) obtained in example 29 and 4-nitrophenol by an analogous procedure to

that described in example 32.
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'H NMR (CDCls, 200 MHz) : § 1.24 (t, J = 6.92 Hz, 3H), 3.04 (t, J = 5.16 Hz,
2H),3.12(d, J = 6.63 Hz, 2H), 3.46 - 3.65 (complex, 1H), 3.70 - 3.86 (complex, 5H),
4.16 (t, = 5.23 Hz, 2H), 4.26 (t, J = 5.50 Hz, 1H), 6.62 - 6.74 (complex, 2H), 6.84 (d, J
= 8.62 Hz, 2H), 6.94 - 7.22 (complex, 6H), 8.23 (d, J = 9.00 Hz, 2H).

Example 62
(1) 3-[4-(4-Benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl)-2-ethoxy

' COOH
o)

The title compound (0.4 g, 57 %) was prepared as a syrupy liquid from (%)

propanoic acid

QU
N
CH.Ph

methyl | 3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-
ethoxypropanoate (0.8 g, 2.16 mmol) obtained in example 25 by an analogous
procedure to that described in example 26 . '

'H NMR (CDCh, 200 MHz) : 8§ 1.17 (t, J = 7.00 Hz, 3H), 2.99 - 3.13
(complex, 2H), 3.31 - 3.65 (complex, 4H), 4.01 - 4.24 (complex, 3H), 4.45 (d, J =3.40
Hz, 2H), 4.52 - 4.59 (complex, 1H), 6.62 - 6.68 (complex, 6H), 7.14 (d, J = 8.60 Hz,
2H), 7.27 (s, SH), COOH proton is too broad to observe. -

Example 63
(1) 3-[4-(4-Benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl}-2-ethoxy
propanoic acid, sodium salt O

~_COONa
N

é}hpn 3
The title compound (0'. 15g, 75 %) was prepared as a colorless hygroscopic solid

from (%) 3-[4-(4—benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methokyphenyl]-z-ethoxy
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propanoic acid (0.2 g, 0.44 mmol) obtained in example 62 by an analogous procedure
to that described in example 27.

'H NMR (DMSO-ds, 200 MHz) : & 0.99 (¢, ] = 6.97 Hz, 3H), 2.60 - 2.90
(complex, 2H), 3.30 - 3.65 (complex, SH), 4.16 (d, J = 5.00 Hz, 2H), 4.40 - 4.65
(complex, 3H), 6.55 - 6.89 (complex, 6H), 7.14 (d, J = 8.50 Hz, 2H), 7.32 (s, SH).
Example 64
) 4-Nitrophenyl 3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxy
phenyl]-2-ethoxypropanoate |

o

QL

}
CH,Ph

The title compound (0.6 g, 100 %) was prepared as a dark brown liquid from (&)
3-[4-(4-benzy]—3,4-dihydro-1,4—benzoxazin-2-yl)methoxyphenyl]-2_-ethoxy
propanoic acid (0.5 g, 1.34 mmol) obtained in example 62 and 4-nitro phenol by a
procedure analogous to that described in example 32.

"H NMR (CDCl, 200 MHz) : § 1.25 (t, J = 7.00 Hz, 3H), 3.14 (d, J = 6.60 Hz,
2H), 3.33 - 3.55 (complex, 3H), 3.69 - 3.77 (complex, 1H), 4.05 - 4.31 (complex, 3H),
4.46 (d, 1 = 3.40 Hz, 2H), 4.55 - 4.61 (complex, 1H), 6.63 - 6.68 (complex, 6H), 7.11 -
7.28 (complex, 7H), 7.52 (d, } = 7.60 Hz, 2H), 8.23 (d, J = 9.00 Hz, 2H).

Example 65
{(-) Ethyl 2-ethoxy-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl] propanoate

S
@:Nj CO,CoHs
fc&:z)z—o—@/E(OCsz

To a stirred solution of (-) ethyl 2-ethoxy-3-(4-hydroxyphenylpropanoate (0.5 g,
2.1 mmol) in dry N,N-dimethyl formamide (0.8 mL) was added anhydrous potassium
carbonate (1.16 g, 8.4 mmol) and stirred at about 25 °C for 20 minutes and mesylate of

2,3-dihydro-1,4-benzothiazin-1-ethanol (0.57 g, 2.1 mmol) in 4 mL of dry DMF was

-



10

20

WO 00/66572 - PCT/IB00/00501

86

added. The reaction mixture was stirred at ~ 60 °C for 18 h, cooled to about 25 °C and
filtered. The filtrate was diluted with ethylacetate (100 mL) and washed with water (3 X

100 mL), dried over anhydtoﬁs Na;S04 and concentrated. The crude compound was

chromatographed over silica gel using 10 % ethylacetate in pet. ether as eluent to afford
the title compound as pale brown colour oil (0.63 g, 70 %). [o:x]25 p=-125°(c=1.0,
CHCls).

'HNMR (CDCh) : § 1.10 — 1.30 (m, 6H), 2.94 (d, J = 6.42 Hz, 2H), 3.01 - 3.10
(m, 2H), 3.28 — 3.68 (m, 2H), 3.70 — 3.80 (m, 4H), 3.95 (t, } = 6.42 Hz, 1H), 4.10-4.22
(m, 4H), 6.55 — 6,74 (m, 2H), 6.80 (d, J = 8.63 Hz, 2H), 6.98 - 7.10 (m, 2H), 7.14 (d, J =
8.63 Hz, 2H). | |

Example 66 _
(+) Ethyl 2-ethoxy-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]propanoate

S
©:Nj CO,CoHs
{Cng—omcsz -

The title compound (0.9 g, 76 %) was prepared as pale brown oil from (4) ethyl
2-ethoxy-3-(4-hydroxyphenyl)propanoate (0.68 g, 2.8 mmol), mesylate of 2,3-dihydro-
1,4-benzothiazin-1-ethanol (0.78 g, 2.8 mmol) and anhydrous K,COs (1.57 g 113
mmol) by a similar procedure to that described in example 65. [a]*’ p = 10.8 ° (¢ = 1.05,
CHCL3). -

'HNMR (CDCl) : & 1.10 - 1.30 (m, 6H), 2.93 (d, J = 6.55 Hz, 2H), 3.00 — 3.07
(m, 2H), 3.25 - 3.68 (m, 2H), 3.69 — 3.80 (m, 4H), 3.96 (¢, J = 6.55 Hz, 1H), 4.10 — 4.20
(m, 4H), 6.55 — 6.75 (m, 2H), 6.80 (d, J = 8.30 Hz, 2H), 6.98 — 7.10 (m, 2H), 7.14 @71=
8.30 Hz, 2H). S | |

‘Example 67

-) 2-Eth6xy—3—i4-[2—(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]propanoic acid

L)
f\ll ': COOH
' (CH2),—0 H OC;Hs

“To a stirred methanolic solution of (-)-ethyl 2-ethoiy—3—[4-[2—(2_,3-dihydro~1,4-
benzothiazin-4-yl)ethoxy]phenyl}propanoate (0.050 g, 0.12 mmol) obtained in example
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65, aqueous sodium hydroxide solution (0.050 g in 1 mL of water) was added at about
26 °C for hydrolysis of ester. After 20 minutes methanol was evaporated under reduced
pressure below 30 °C (water bath temperature) immediately the residue was diluted with
ice cold water (5 mL) and cooled to ~3 °C (ice bath). The contents were acidified with
0.5 N HCl to the pH 7.0 and washed thoroughly with 0.3 % ethyl acetate in diethylether
(3 X 10 mL), extracted with ethylacetate (3 X 10 mL). The extracts Were washed with
water, brine, dried over anhydrous Na;SO4 and the solvent was evaporated under
reduced pressure below 30 °C to yield the title compound as a colourless sticky mass
(0.037 g, 80 %). [o]** p=-15.8 ° {c = 1.050, MeOH).

YHNMR (CDCl) : 5 1.17 (t, J = 7.01 Hz, 3H), 2.88 — 3.15 (m, 4H), 3.32 - 3.68
(m, 2H), 3.70 — 3.80 (m, 4H), 4,00 —4.10 (m, 1H), 4.15 (t, J = 5.81 Hz, 2H), 6.53 -6.78
(m, 2H), 6.81 (d, J = 8.63 Hz, 2H), 6.95 - 7.10 (m, 2H), 7.15 (d, ] = 8.63 Hz, ZH).

Example 68
{(+) 2-ethoxy-3-{4-[2~(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]propanoic

)
I}l / COOH

{CH),—O H OC;Hs

The title compound (0.07 g, 78 %) was prepared as off white sticky mass from

) ethyl 2-ethoxy-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]
propanoate (0.1 g, 0.24 mmol) obtained in example 66 and sodium hydroxide (0.1 g, 2.4

acid

mmol) by a similar procedure to that described in example 67.

'HNMR (CDCl;) : 5 1.15 (t, J = 6.98 Hz, 3H), 2.87 ~ 3.14 (m, 4H), 3.30 - 3.70
(m, 2H), 3.72 -~ 3.82 (m, 4H), 4.00 - 4.12 (m, 1H), 4.12 (t, J = 5.78 Hz, 2H), 6.55 - 6.70
(m, 2H), 6.81 (d, J = 8.62 Hz, 2ﬂ),‘ 6.87 - 7.10 {m, 2H), 7.14 (d, } = 8.62 Hz, 2H).

.Example 69

() 3-[4-]2~(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid,

.magnesium salt
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_
sj . . . .

[ :[ | e
Ay coo g

(CHp),—0= _ Omt

L : J 2
To a solution of (&) 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy)phenyi)-
2-ethoxypropanoic acid (100 mg, 0.258 mmol) obtained in example 29 in methanol (5

mL) was added magnesium hydroxide (7.5 mg, 0.129 mmol) and stirred the reaction
mixture at 30 °C for 24 hours and evaporated the solvent, washed the residué with dry
diethyl ether to femovg unreacted starting material. The white powder was dried at 50 °C
under vacuum for 7 hours to yield the title compound as a white powder (90 mg, 88 %).
mp : 158 °C — 160 °C. |

‘HNMR(d.«.MeOH) 51.09(¢J= 700Hz, 3H), 2.78 (dd,J 840and 14.0 Hz,
1H), 2.90 — 3.05 (m, 3H), 3.15 — 3.67 (m, 2H), 3.69 — 3.73 (m, 4H), 3.75 — 3.90 (m, 1H),
4.14 (t, J = 5.40 Hz, 2H), 6.55 (d, J = 7.50 Hz, 1H), 6.70 — 6.82 (m, 3H), 6.90 (d, J =
7.50 Hz, 2H), 7.16 (d, J = 8.40 Hz, 2H).
Example70 =

S 3-[4-[2-(2,3-Dihyd!'o-l,4-benzt_)t_hiazin-4-yl)ethoxy]phenyl]-z-ethoxypropan(')ic acid,

sodium salt

NS
N] | ' COONa
{CHz)z—o—Q/E%Et

A mxxture of (-) 3-{4-[2-(2,3-dihydro-1 4—benzotluazm-4-y1)ethoxy]phenyl]-2-

ethoxypropanow acid (0.2 g, 0.51 mmol) obtained in example 67 and sodium methoxide

(0.0279 g, 0.51 mmol) in methanol (4 mL) was stirred at room temperature for 2 hours.
Methanol ‘was removed under reduced pressure and residue was triturated with ether (3
X 10 mL), sepérated Solid was filtered and dried over P,Os under vacuum to yield the
title compound as an hygroscopic solid (0.105 g, 50 %).

'HNMR (DMSO-dg) : 8 0.92 - 0.99 (t, J = 6.64 Hz, 3H), 2.50 — 2.7 (m, 3H),

302 -3.10 (m, 3H), 3.4 - 3.50 (t, J = 8.90 Hz, 1H), 3.55 — 3.6 (m, 4H), 4.11 - 4.13
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(m, 2H), 6.53 — 6.57 (d, J = 7.05 Hz, 1H), 6.77 - 6.82 (d, J = 8.30 Hz, 2H), 6.90 - 7.12
(m, 3H), 7.20~7.22 (d, ] = 4.75 Hz, 2H).

Example 71

(-) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic

acid, magnesium salt

S
©: j coo | Mg* -
N 3
(CH2)2—0—©/H\<0E1
L 42
A mixture of (-) 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-
ethoxypropanoic acid (0.320 g, 0.82 mmol) obtained in example 67 and magnesium

hydroxide (0.024 g, 0.41 mmol) in methanol (12 mL) was refluxed for 15 h then cooled
to room temperature, methanol was removed under reduced pressure separated solid was
triturated with pet ether and filtered and dried over P2Os to yield the title compound
(0.250 g, 73 %). mp : 275 °C — 285 °C. [o]* p = -70.5- °{c=1.0,CHCL). -

'HNMR (CDC); + CD:OD) : & 1.10 (¢, J = 7.06 Hz, 3H), 2.81 — 3.02 (m, 3H),
3.27-3.31 (m, 2H), 3.55-3.79 (m, SH), 3.81 ~3.86 (t, ] =3.74 Hz, 1H), 4.12 - 4.17 (1,
J=5.49 Hz, 2H), 6.00-6.54 (d, ] = 7.47 Hz, 1H), 6.79 — 6.82 (d, J = 7.56 Hz, 2H), 6.90
—~6.94 (m, 3H), 7.14-7.19 (d, ] =8.39 Hz, 2 H).

Example 72 '
(-) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic

acid, arginine salt:

S
) oS O
N i 3 NH.__NH,
| ECHz)z—omEt 1:2:/\ WNI’H
L-Arginine (0.072 g, 0.4 mmol) in water (0.360 mL) was added to a solution of
(=) 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]jphenyl}-2-ethoxypropanoic acid
(0.180 g, 0.46 mmol) obtained in example 67 in ethanol (4 mL) at 50 °C, then cooled to

room temperature and stirred for 10 h. Solvent was removed under reduced pressure and

traces of water was removed azeotropically by using toluene, separated solid was dried
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under vacuum to yield the title compound (0.175 g, 99.5 %). mp : 115 °C - 125 °C. [o]*°
p=-13.00° (c = 1.0, MeOH). |
. HNMR (CD;0D) : 5 1.05 - 1.12 (t, J= 6.96 Hz, 3H), 1.69 - 1.85 (m, 4H), 2.79
- 3.02 (m, 5H), 3.15 - 3.30 (m, 6H), 3.51 - 3_..60 (q.7= 6.73'H2,'2H), 3.62 -3.81 (m, 6H),
4.12 - 4.18 (t, ] = 5.49 Hz, 2H), 6.54 -6.58 (t, ] = 7.38 Hz, 1H), 6.78 - 6.96 (m, 5H),
7.15-17.19(d, J=8.21 Hz, 2H).
Example 73
3-[4- [2-(2,3—Dihydro—1,4-benzoxazin;4-yl)ethoxy]'phenyl]-Z-ethoxypropanoic acid,
arginine salt: :
C[Nj = 93”\(\/\NH NH
| 2CHﬂ2‘°mt COH \ﬂ;’ i

L-Arginine (0.152 g, 0.87 mmol) in water (0.7 mL) was added to a solution of 3-
[4-[2-(2,3-dihydro—l,4-bénzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid (0.360
g, 0.97 mmol) obtained in example 26 in ethanol (9 mL) at 50 °C, then coolpd to room
temperé.ture and stirred for 10 h. Solvent was removed under reduced pressure and traces
of water was removed azeotropically by using toluene, separated. solid was dried under
vacﬁum to yield the title compound (0.3 g, 56 %). mp : 180 °C - 190 °C.

'HNMR (CD;0D) : § 0.99 - 1.12 (t, = 6.92 Hz, 3H), 1.60 - 1.76 (m, 4H), 2.75
(dd, J = 10.0 Hz and 5.4Hz, 2H), 3.05 - 3.39 (m, 8H), 3.45 - 3.74 (m, 10H), 4.05(, J=
5.40 Hz, 3H), 6.43 - 6.65 (m, 4H), 6.69 (d, J= 8.62 Hz, 2H), 7.06 (d, J = 8.62 Hz, 2H).
Example 74 | '

. () Ethyl 2-ethpxy-3-[4-[27(2,3-dihydro-l,4-benzoxazin-4—yl)ethoxy]phenyl]propahoate

| . o | |
©:Nj « CO2C2Hs
_fCHz)z-O—@/:%C?sz

Dry N,N-dimethyl formamide (800 mL) was added to a mixture of 2,3-dihydro-

_ 1,4-benzoxazin-1-ethanol methanesulfonate (27.0 g, 0.1.5 mmol), potassium carbonate

(58.0 g, 0.420 mmol) and (-) ethyl 2-ethoxy-3-(4-hydroxyphenyl)propanoate (25.0 g,
0.105 mmol) at 25 °C and the contents were heated at 60 °C for 16h. After the

completion of the reaction, the contents were filtered, washed with DMF, diluted with
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excess water and extracted with ethylacetate. The organic layer was washed thoroughly
with water, brine, dried over anhydrous Na;SO, and concentrated under reduced
pressure. The crude compound was chromatographed over silica gel using 5 %
ethylacetate in pet. ether as eluent to afford the title compound as a brown color liquid
(18.2 g, 44 %).[a]’ p=-12.1 ° (c = 1.0, CHCl).

'HNMR (CDCl) : § 1.10 — 1.30 (m, 6H), 2.95 (d, J = 6.74 Hz, 2H), 3.20 - 3.60
(m, 4H), 3.66 (t, J = 5.58 Hz, 2H), 3.96 (t, J = 6.74 Hz, 1H), 4.10 — 4.30 (m, 6H), 6.82
(d, ] = 8.63 Hz, 2H), 6.58 — 6.90 (m, 4H), 7.15 (d, J = 8.63 Hz, 2H).

Example 75
(-) 2-Ethoxy-3-[4-[2-(2,3-dihydro-1 ,4-benzoxazin-4-yl)ethoxyjphenyl}propanoic acid

O
©:'}'j mCOOH
(CHp),—O H OCxHs

To a solution of (-)-ethyl 2-ethoxy-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
ylethoxy]phenyllpropanoate (17.0 g, 0.0426 mmol) obtained in example 74, in
methanol (500 mL) 10 % aqueous sodium hydroxide solution (135 mL) was added to at
about 25 °C and stirred for 30 min. Methanol was evaporated under reduced pressure at
20 °C (water bath), the residue was diluted immediately with ice cold water. The
aqueous layer was washed with diethyl ether, acidified with 2N HCI, and extracted with
ethylacetate. The organic layer was thoroughly washed with water, brine, dried over
Na,SO, and the solvent was evaporated under reduced pressure at 25 °C to yield the title
compound as a pale brown thick liquid (14.1 g, 89 %). %).[0]” p = -18.3 ° (c = 1.0,
MeOH). '

'HNMR (CDCl) : § 1.17 (¢, J = 6.97 Hz, 3H), 2.95 (dd, J = 5.99 and 14.11 Hz,
1H), ), 3.08 (dd, J = 4.24 and 14.11 Hz, 1H), 3.30 - 3.65 (m, 4H), 3.69 (t, J = 5.46 Hz,
2H), 4.00 —4.10 (m, IH),' 412, J=5.49Hz 2H),420(t, J=4.38 Hz, 2H), 680 (d, J =

'8.40 Hz. 2H), 6.55 — 6.90 (m, 4H), 7.15 (d, J = 8.40 Hz, 2H).

Example 76
) 3-[4-[2-(2,3—Dihydro-l,4-benzokazin-4—yl)ethoxy]phenyl}-Z-ethoxypropanoic

acid, magnesium salt
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O
coo Mg 2
N x|
(CHg),—0 H OEt |
" Jd 2

Magnesium hydroxide (1.10 g, 0.0188 mmol) was added to a stirred solution of
Q) 3-[4-[2-(2,3—dihydro-1,4-benzothiazin-4-yl)_ethoxy]phepyl]-2_-ethoxypropanoic acid
(14.0 g, 0.0377 mmol) obtained in example 75, in dry methanol (12 mL) under nitrogen

atmosphere at 25 C and the contents were refluxed for 18 h. The solvent was evaporated

under reduced pressufe and the solid was thoroughly triturated with dry diethyl ether and

dried under high vacuum at 65 °C (oil bath) fqr 30 minutes to yield the title compound
as a white solid (12.2 g, 83 %). mp : 255 °C 260 °C. [(1.]2_5 p=-223°(c=1.0,MeOH :
CHCk (1 : 1)). | '

'HNMR (CDClk + CD;OD) : § 0.99 (t, J = 6.97 Hz, 3H), 2.70 (dd, J = 8.40 and
4.12 Hz, 1H), 2.90 (dd, J = 4.12 and 14.20 Hz, 1H), 3.10 - 3.55 (m, 4H), 357 J=

. 5.40 Hz, 2H), 3.70— 3.80 (m, 1H), 4.00 — 4.10 (m, 4H), 670(dJ 8.31 Hz, 2H), 6.35 —

6.80 (m, 4H), 7.07 (d, ] = 8.31 Hz, 2 H).

Example 77 , .
(-) 3-[4-]2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic

acid, arginine salt:

@E"] o B
> 3 “NH.__NH,
(cnz)z-o—(j H et fo;/\ "rer

L-Arginine (6.16 g, 0.0354 mmol) in water (20 mL) was added to a stirred

" solution - of . (v) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy)phenyl]-2-

ethoxypropanoic acid (19.6 g, 0.0395 mmol) obtained in example 75 in ethanol (300
mL) at 50 °C, then cooled to room temperature and stirred for 15 h. The solvent was

removed azeotropically using toluene, separated solid was triturated with dry diethyl

- ether, filtered and dried under vacuum over-CaClz overnight to yield the title compound
- as a white color powder(]6 2g 76%).mp : 184 °C - 186 °C. [a]** p=-23.4° (c = 1.0,
'MeOH) ' '
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'"HNMR (CDsOD) : § 0.99 (t, J = 7.06 Hz, 3H), 1.50 - 1.85 (m, 4H), 2.68 (dd, J
= 8.54 Hz and 14.22 Hz, 1H), 2.80 (dd, J = 4.35 Hz and 14.22 Hz, 1H), 3.00 - 3.20 (m,
3H), 3.25 - 3.48 (m, 4H), 3.56 (t, J = 5.39 Hz, 2H), 3.70 (dd, J = 4.24, 8.39 Hz, 1H),
4.06 (m, 4H), 6.66 (d, J = 8.53 Hz, 2H), 6.75 - 6.35 (m, 4H), 7.06 (d, J = 8.53 Hz, 2H).

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

Demonstration of Efficacy of Compounds
A)  Invitre:

a) Determination of hPPARa activity

Ligand binding domain of hPPAR«a was fused to DNA binding domain of Yeast
transcription factor GAL4 in eucaryotic expression vector. Using superfect (Qiagen,
Germany) as transfecting reagent HEK-293 cells were transfected with this plasmid and
a reporter plasmid harboring the luciferase gene driven by a GAL4 specific promoter.
Compound was added at different concentrations after 42 hrs of transfection and
incubated overnight. Luciferase activity as a function of compound binding/activation
capacity of PPARa was measured using Packard Luclite kit (Packard, USA) in Top
Count (Ivan Sadowski, Brendan Bell, Peter Broag and Melvyn Hollis. Gene. 1992. 118 :
137 -141; Superfect Transfection Reagent Handbook. February 1997. Qiagen,
Germany).

b) Determination of hPPARY activity

Ligand binding domain of hPPARy] was fused to DNA binding domain of Yeast
transcription factor GAL4 in eucaryotic expression vector. Using lipofectamine (Gibco
BRL, USA} as transfecting reagent HEK-293 cells were transfected with this plasmid
and a reporter plasmid harboring the luciferase gene driven by a GAL4 specific
promoter. Compound was added at 1 pM concentration after 48 hrs of transfection and
incubated overnight. Luciferase activity as a function of drug binding/activation capacity
of PPARy1 was measured using Packard Luclite kit (Packard, USA) in Packard Top
Count (Ivan Sadowski, Brendan Bell, Peter Broag and Melvyn Hollis. Gene. 1992, 118 -
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137 -141; Guide to Eukaryotic Transfections with Cationic Lipid Reagents. Life
Technologies, GIBCO BRL, USA). _
¢) Determination of HMG CoA reductase inhibition activity

Liver microsome bound reductase was prepared from 2% cholestyramine fed rats
at mid-dark cycle. Spectrophotometric assays were carned out in 100 mM KH.PO,, 4
mM DTT, 0.2 mM NADPH, 0.3 mM HMG CoA and 125 pg of liver microsomal
enzyme. Total reaction mixture volume was kept as 1 ml. Reaction was started by
addition of HMG CoA. Reaction mixture was incubated at 37 °C for 30 min and
decrease in absorbance at 340 nm was recorded. Reaction mixture without substrate was
used as blank (Goldstein, J. L and Brown, M. S. Progress in understanding the LDL
receptor and HMG CoA reductase, two membrane proteins that regulate the plasma
cholesterol. J. Lipid Res. 1984, 25: 1450 — 1461). The test compounds inhibited the
HMG CoA reductase enzyme. '

B}  Invive

a) Efficacy in genetic models .

Mutation in colonies of laboratory animals and different sensitivities to dietary
regimens have made the development of animal models with non-insulin dependent
diabetes and hyperlipidemia associated with obesity and insulin resistance possible.
Genetic models such as db/db and ob/ob (Di_abetes, (1982) 31(1) : 1- 6) mice and zucker
fa/fa rats have been developed by the various laboratories for understanding the
pathophysiology of disease and testing the efficacy of new antidiabetic compounds
(Diabetes, (1983) 32: 830-838 ; Annu. Rep. Sankyo Res. Lab. (1994). 46 : 1-57). The
homozygous animals, C57 BL/KsJ-db/db mice developed by Jackson Laboratory, US,

-are obese, hyperglycemic, hyperinsulinemic and insulin resistant (J. Clin. Invest.,

- (1990) 85 : 962-967), whereas heterozygous are lean and normoglycemic. In db/db

model, mouse progressively develops insulinopenia with age, a feature commonly
observed in late stages of human | type II diabetes when blood sugar levels are
insufficiently controlled. The state of pancreas and its course vary according to the
models. Since this model resembles that of type 11 diabetes mellitus, the compounds of
the present invention were tested for blood'sugaf and triglycerides loweﬁng activities.

~ Male C57BL/KsJ-db/db mice of 8 to 14 weeks ége, having body weight range of
35 to 60 grams, bred at Dr. Reddy’s Researéh Foundation (DRF) animal house, were
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used in the experiment. The mice were provided with, standard feed (National Institute

vt

of Nutrition (NIN), Hyderabad, India) and acidified waier, ad libitum. The animals
having more than 350 mg / di blood sugar were used for testing. The number of animals
in each group was 4.

Test compounds were suspended on 0.25 % carboxymethyl cellulose and
administered to test group at a dose of 0.1 mg to 30 mg / kg through oral gavage daily
for 6 days. The control group received vehicle (dose 10 ml / kg). On 6th day the blood
samples were collected one hour after administration of test compounds / vehicle for
assessing the biological activity.

The random blood sugar and triglyceride levels were measured by collecting
blood (100 pl) through orbital sinus, using heparinised capillary in tubes containing
EDTA which was centrifuged to obtain plasma. The plasma glucose and triglyceride
levels were measured spectrometrically, by glucose oxidase and glycerol-3-PO,
oxidase/peroxidase enzyme (Dr. Reddy's Lab. Diagnostic Division Kits, Hyderabad,
India) methods respectively.

The blood sugar and triglycerides lowering activities of the test compound was
calculated according to the formula.

No adverse effects were observed for any of the mentioned compounds of

invention in the above test.

Compound Dose (mg/ kg) | Reduction in Blood | Triglyceride
Glucose Level (%) | Lowering (%)

Example 4} 3 53 27

Example 50 3 45 23

Example 44 10 47 74

The ob/ob mice were obtained at 5 weeks of age from Bomhoitgard, Denmark
and were used at 8 weeks of age. Zucker fa/fa fatty rats were obtained from IffaCredo,
France at 10 weeks of age and were used at 13 weeks of age. The 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 (Fujiwara, T.,
Yoshioka, S., Yoshioka, T., Ushiyama, I and Horikoshi, H. Characterization of new oral
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antidiabetic agent CS-045. Studies in KK and ob/ob mice and Zucker fatty rats.
Diabetes. 1988. 37 : 1549 — 1558). -

The test compounds were administered at 0.1 to 30 mg/kg/day dose for 9 days.
The control animals received the vehicle (0.25 % carboxymethylcellulose, dose 10

‘ml/kg) through oral gavage.

The blood samples were collected in fed state 1 hour after drug administration on
0 and 9 day of treatment. The blood was collected from the retro-orbital sinus through
heparinised capillary in EDTA containing tubes. After centrifugation, plasma sample
was separated for triglyceride, glucose, free fatty acid, total cholesterol and insulin
estimations. Measurement of plasma triglyceride, glucose, total cholesterol were done
using commercial kits (Dr. Reddy’s Laboratory, Diagnostic Division, India). The plasma
free fatty acid was measured using a commercial kit from Boehringer Mannheim,

‘Germany. The plasma insulin was measured using a RIA kit (BARC, India). The

reduction of various parameters examined are calculated according to the formula given
below. _

In ob/ob mice oral glucose tolerance test was performed after 9 days treatment.
Mice were fasted for 5 hrs and challenged with 3 gm/kg of glucose orally. The blood

. samples were collected at 0, 15, 30, 60 and 120 min for estimation of plasma glucose

levels.

The experimental results from the db/db mice, ob/ob mice, Zucker fa/fa rats
suggest that the novel comﬁounds of the present invention also possess therapeutic
utility as a prophylacﬁc or regular treatment for diabetes, obesity, cardiovascular
disorders such as hypertension, hyperlipidaemia and other diseases; as it is known from
the literature that such diseases are intefrel'ated to each other.

Blood glucose level and triglycerides are also lowered at doses greater than 10
mg/kg: Normally, the quantum of reduction is dose dependent and plateaus at certain
dose. | -

b) Plasma_triglyceride and Cholesterol lowering activity in

. - hypercholesterolemic rat models
Male Sprague Dawley rats (NIN stock) were bred in DRF animal house. Animals

were maintained under 12 hour light and dark cycle at 25 + 1 °C. Rats of 180 - 200 gram

oody weight range were used for the experiment. Animals were made
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hypercholesterolemic §y feeding 2% cholesterol and 1% égwdium cholate mixed with

“standard laboratory chow [National Institute of Nutrition (NIN), Hyderabad, India] for 6

days. Throughout the experimental period the animals were maintained on the same diet
(Petit, D., Bonnefis, M. T., Rey, C and Infante, R. Effects of ciprofibrate on liver lipids
and lipoprotein synthesis in normo- and hyperlipidemic rats. Atherosclerosis. 1988, 74 :
215 - 225).

The test compounds were administered orally at a dose 0.1 to 30 mg/kg/day for
3 days. Control group was treated with vehicle alone (0.25 % Carboxymethylcellulose;
dose 10 ml/kg).

The blood samples were collected in fed state 1 hour after drug administration on
0 and 3 day of compound treatment. The blood was collected from the retro-orbital sinus
through heparinised capillary in EDTA containing tubes. After centrifugation, plasma
sample was separated for total cholesterol, HDL and triglyceride estimations.
Measurement of plasma triglyceride, total cholesterol and HDL were done using
commercial kits (Dr. Reddy’s Laboratory, Diagnostic Division, India). LDL and VLDL
cholesterol were calculated from the data obtained for total cholesterol, HDL and
triglyceride, The reduction of various parameters examined are calculated according to
the formula.

Example | Dose | Tnglyceride | Total HDL LDL VLDL

No. mg/kg | (%) 4 Cholesterol | (%) T | ()3 | (%) ¥
. | (%) 4

Example |1 43 57 37 58 79

27 .

Example |1 - 50 42 46 44 53

44

4 reduction ; T increase

©) Plasma triglyceride and total cholesterol lowering activity in
Swiss albino mice and Guinea pi
Male Swiss albino mice (SAM) and male Guinea pigs were obtained from NIN

and housed in DRF animal house. All these animals were maintained under 12 hour light

and dark cycle at 25 + 1 °C. Animals were given standard laboratory chow (NIN,

L 4
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Hyderabad, India) and water, ad libitum. SAM of 20 - 25 g body weight range and
Guinea pigs of 500 - 700 g body weight range were used (Oliver, P., Plancke, M. O,
Marzin, D., Clavey, V., Sauzieres, J and Fruchart, J. C. Effects of fenofibrate,
gemﬁbrozil and nicotinic acid on plasma lipoprotein levels in normal and
hyperlipidemic mice. Atherosclerosis. 1988. 70 : 107 — 114).

The test compounds were administered orally to Swiss albino mice at 0.3 to 30
mg/kg/day dose for 6 days. Control mice were treated with vehicle (0.25%
Carboxymethylcellulose; dose 10 ml/kg). The test compounds were administered orally
to Guinea pigs at 0.3 to 30 mg/kg/day dose for 6 days. Control animals were treated with
vehicle (0.25%' Carboxymethylcellulose; dose 5 mi/kg).

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

.0 and 6 day of treatment. The blood was collected from the retro-orbital sinus through

hepariniséd capillary in EDTA containing tubes. After centrifugation, plasma sample
was separated for ﬁglyc'eride and total cholesterol (Wieland, O. Methods of Enzymatic
analysis. Bergermeyer, H. O., Ed,, 1963. 211 - 214; Trinder, P. Ann. Clin. Biochem.
1969. 6 : 24 — 27). Measurement of plasma triglyceride, total cholesterol and HDL were

«done using commercial kits (Dr. Reddy’s Diagnostic Division, Hyderabad, India).

Compound . Dose (mg / kg) . Triglyceride Lowering
o ' : (%)

Example 33 - |13 : 55

Example4l- - 10 , 54

Example43 - 13 - 1 49

Example 63 3. _ 57 -

©) Body weig. ht reducing effect in cholesterol fed hamstefs :
Male Syrian Hamsters were procured from NIN, Hyderabad, India. Animals

_ were housed at DRF animal house under 12 hour light and dark cycle at 25 + 1 °C with

free access to food and water. Animals were maintained with 1 % cholesterol containing

standard laboratory chow (NIN) from the day of treatment.
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The test compounds were administered orally at. 1030 mg/kg/day dose for 15
days. Control group animals were treated with vehicle (Mill Q water, dose 10
ml/kg/day). Body weights were measured on every 3" day.

Example No. | Dose Body weight
(mg/kg/day) | Reduction (%)

Example 27 10 12

Example30 |10 |18

Formulae for calculation :

1. Percent reduction in Blood sugar / triglycerides / total cholesterol were calculated
according to the formula :
. TT/0T
Percent reduction (%) = {1 - — | X 100
TC/OC

OC = Zero day control group value
OT = Zero day treated group value
TC = Test day control group value
TT = Test day treated group valne

2. LDL and VLDL cholesterol levels were calculated according to the formuia :
Triglyceride
LDL cholesterol in mg/dl = [ Total cholesterol - HDL cholesterol - -—?———] mg/dl

VLDL cholesterol in mg/dl=[Total cholesterol-HDL cholesterol-LDL choiesterol] mg/dl
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Claims :
1. A compound of formula (I)
R
R2
| ——<CH2)n (O)mAr—SuL o ®
R® YR
R4

its derivatives, its analogs, its tautomeric forms, its stereoisomers, its polymorphs, its
pharmaceutically acceptable salts, its pharmaceutically acceptable solvates, wherein the
groups R, R?, R%, R* and the groups R® and R® when attached to carbon atom, may be
same or different and represent hydrogen, halogen, hydroxy, nitro, cyano, formyl or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,. hetéroaralkyl, heteroaryloxy,
heteroaralkoxy, acyl, acyloxy, amino, acylamino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, alkoxycarbohyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio,

-alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid

or its derivatives, or sulfonic acid or its derivatives; one or both of R’ and R® may also
represent an oxo group when they are attached to carbon atom; R’ and R® when attached
to nitrogen atom represent hydrogen, hydroxy, formyl or unsubstituted or substituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl,
heteroaryl, heteroaralkyl, acyl, acyloxy, amino, aéj‘larhino, 'm0noa1kylamino,
dialkylamino, ~arylamino, - aralkylamino, aryloxy, aralkoxy, heteroaryloxy,
heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio groups,

carboxylic acid ‘derivatives, or sulfonic acid derivatives; X represents a heteroatom

selected from oxygen; sulfur or NR!! where R'! represents hydrogen or unsubstituted or
substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, acyl, alkoxycarbonyl,

'arylokycarbonyl or aralkoxycarbonyl groups; Ar represents an unsubstituted or

substituted divalent single or fused aromatic or heterocyclic group; R’ represents
hydrogen atom, hydroxy, alkoxy, halogen, lower alkyl, unsubstituted or substituted
aralkyl group or forms a bond together with the adjacent group R R® represents
hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl or unsubstituted or
substituted aralkyl or R® forms a bond together with R’; R’ represents hydrogen or

_—
_—

RO
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unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,
alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; RY represents hydrogen or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; Y represents oxygen or NR'2, where
R'? represents hydrogen, alkyl, aryl, hydroxyalkyl, aralkyl, heterocyclyl, heteroaryl or
heteroaralkyl groups; R'® and R'? together may form a 5 or 6 membered cyclic structure
containing carbon atoms, atleast one nitrogen atom and which may optionally contain
one or two additional heteroatoms selected from oxygen, sulfur or nitrogen; the linking
group represented by -(CHz)u-(O)m- may be attached either through a nitrogen atom or a
carbon atom; n is an integer ranging from 1-4 and m is an integer 0 or 1. '

2. A compound according to claim 1, wherein when the groups represented by R’ —
R* and the groups R® and R® when attached to a carbon atom are substituted, the
substituents are seclected from halogen, hydroxy, nitro, thio or unsubstituted or
substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aryloxy, aralkoxy, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, heterocyclyl, heteroaryl,
heteroaralkyl, acyl, acyloxy, hydroxyalkyi, amino, acylamino, arylamino, aminoalkyl,
alkoxycarbonyl, alkylamino, alkylthio groups, carboxylic acid or its derivatives or
sulfonic acid or its derivatives.

3. A compound according to claim' 1, wherein when the groups R> and RS attached
to nitrogen are substituted, the substituents are selected from halogen atoms, hydroxy,
acyl, acyloxy or amino groups.

4. A compound’ according to claim 1, wherein Ar represents unsubstituted or
substituted  divalent phenylene, naphthylene, pyridyl, quinolinyl, benzofuryl,
dihydrobmzoﬁﬁyl, benzopyranyl, dihydrobenzopyranyl, indolyl, indolinyl, azaindolyl,
azaindohnyl, pyrazolyl, benzothiazolyl or benzoxazolyl groups.

5. A compound according to claim 1, wherein the substituents on the group
represented by R’ are sclected from halogen, hydroxy, nitro or unsubstituted or
substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aralkoxyglkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl,

amino, acylamino, arylamino, aminoalkyl, aryloxy, aralkoxy, alkoxycarbonyl,

-

\ :'_;f

f e
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alkylamino, alkoxyalkyl, aryloxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its
derivatives or sulfonic acid or its derivatives. '

6. A process for the preparation of compound of formula (I)

R'l
2 6 7
3 \T*CHz)F(O)ﬁAF—iv/U\YRw o
R 1 N RS R%C

its derivatives, its analogs, its tautomeric forms, its stereoisomers, its polymorphs, its
pharmaceutically acceptable salts, its pharmaceutically acceptable solvates, wherein the
groups R', R?, R%, R* and the groups R’ and R® when attached to carbon atom, may be

" same or different and represent hydrogen, halogen, h&droxy, nitro, cyano, formyl or

unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy,; ara]kyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
heteroaralkoxy, acyl, acyloxy, amino, acylamino, monoalkylamino, dialkylamino,

_ arylamino, aralkylamino, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio,

alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid
or its derivatives, or sulfonic acid or its derivatives; one or both of R’ and R® may also
represent an oxo group when they are attached to carbon atom; R’ and R® when attached
to nitrogen atom represent hydrogen, hydroxy, formy! or unsubstituted or substituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl,
heteroaryl, heteroaralkyl, acyl, acyloxy, amino, acylamino, monoalkylamino,
dialkylamino, ~arylamino, aralkylamino, aryloxy, aralkoxy, heteroaryloxy,
hqteroarallgoxy, aikoﬁyéarbonyl, aryloxycarbonyl, afélkokycarbonyl, alkylthio groups,

carboxylic acid c_lerivatives,' or sulfonic acid derivatives; X represents a_heteroatom

selected from oxygen, sulfur or NR'! where R!! represents hydrogen or unsubstituted or

substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, acyl, alkoxycarbonyl,
aryloxycarbonyl or aralko_ﬁcycarbonyl groups; Ar represents an unsubstituted or
substituted divalent single or fused aromatic or heterocyclic group; R’ and R® together
fepreseht a bond; R’ represents hydrogen or unsubstituted or substituted groups selected

from alkyl, cycloalkyl, aryl, aralkyl, alkoxycarbonyl, aryloxycarbonyl,

alkylaminocarbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl or heteroaralkyl

-_—

R
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groups; RY represent.s hydrogen or unsubstituted or substituted groups selected from
alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl groups; Y
represents oxygen; the linking group represented by -(CHz)-(O)n- may be attached
either through nitrogen atom or carbon atom; n is an integer ranging from 1-4 and m is
5 aninteger 0 or 1, which comprises :

a) reacting a compound of formula (Ilia)

R’
R X, R°
JH{CH,){O)AT—CHO as)
R N'\Rs
R*
where all symbols are as defined above with a compound of formula (IIIb)
0
M B 10
(R"°0),—P—CH—COOR (11Ib)
OR’

10 where R® and R'? are as defined above excluding hydrogen atom and R represents (C;-
Ce)alky), to yield compound of formula (I) defined above; or
b) reacting a compound of formula (HIc)

R!
2 ]
O ano
(]
R3 ﬁ'\Rs
R4

where all symbols are as defined above with a compound of formula (IIld)

7

1 (o) R RO
L' —(CH) )m-Ar-g/LORw ana)

15 rR%0

where R’ and R® together represent a bond and all other symbols are as defined above

and L' is a leaving group to produce a compound of formula (I) defined above; or

c) reacting a compound of formula (IIle)

oo
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R1
RA X, R° -
\ Q}—-(CHZ),,—(O),,—,Ar-CHz‘PPh;;Br‘ (IIe)
R N5
'R
R4

where all symbols are as defined above with a compound of formula (IIIf)

(o) ORID
' (I1f)
0™ “or’
where R’ =R!° and are as defined above excluding hydrogen to produce a compound of
5 the formula (I); or |
d) reacting a compound of formula (IIla)

R
R xyRs |
}-(CHZ),T(O)ﬁAr-—CHO la)
R® N |
R*
where all symbols are as defined above with a compound of formula (IIIg)
O
RB
(Illg)
10
RO _ :

10 where R® represents hydrogen atom, R® and R" are as defined above to yield a
_compound of formula (T) as defined above after dehydration; or

‘€) - reacting a compound of formula (ITIa)

R1
R2 X_R®
A
. -\J—(CHZ),,—(o_),;Ar—CHo (Illa)
R TN\ " :
R
. .R.4

NI
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where all symbols are as defined above with Wittig reagents; or

f) reacting a compound of formula (IITh)

R‘l
R2 x_RE
s 1 (iIIh)
\ ij‘(CHz)rT L
R N\ s
rR* R

where all symbols are as defined above and L' represents a leaving group, with
5  compound of formula (IIIi)

R7

AlRE 9
HO AerRw )

rR%0

where R’ and R® together represent a bond and R®, R'® and Ar are as defined above to
produce a compound of the formula (I) where m represents an integer 1 and all other

symbols are as defined above; or

10 g) reacting a compound of formula (I1Ij)
R
R X, R®
1 (CHy)r0H an)
R® N'\Rs
R4
where all symbols are as defined above with a compound of formula (IIli)
R’
80
HO-Ar R @Iri)
O R1 0 '
R0 .

where R’ and R® together represent a bond and R’, R'? and Ar are as defined above to
15 produce a compound of formula (I) where m represents an integer 1 and all other

symbols are as defined above;

[

Tl
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and optionally, converting the cbmpounds of formula (I) obtained in any of the

processes described above into pharmaceutically acceptable salts or pharmaceutically

acceptable solvates.
7. A process for the preparation of compound of formula (I)
R’
2 6 7
R XV1R R RE O
3 WCHZ’F(O)HA'—MW1O ®
R f N RS RYC
R

its derivatives, its analogs, its tautomeric forms, its stereoisomers, its polymorphs, its
pharmaceutically acceptable salts, its pharmaceutically acceptable 501vate§, wherein the
groups R', R%, R, R* and the groups R’ and R® when attached to carbon atom, may be
same or different .and represent hydrogen, halogen, hydroxy, nitfo, cyano, formyl or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, héteroa.ralkyl, heteroaryloxy,
heteroaralkoxy, acyl, acyloxy, amino, acylamino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, alkoxycarbonyl, aryfoxycarbonyl, aralkoxycarbonyl, alkylthio,
alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid
or its derivatives, or sulfonic acid or its derivatives; one or both of R® and R® may also

represent an oxo group when they are attached to carbon atom; R’ and RS when attached

to nitrogen atom represent hydrogen, hydroxy, formyl or unsubstituted or substituted

groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl,
heteroaryl, heteroaralkyl, acyl, acyloxy, amino, acylamino, monoalkylamino,
dialkylamino, arylamino, aralkylamino, aryloxy, aralkoxy, heteroaryloxy,
heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio groups,
carboxylic acid derivatives, or sulfonic acid derivatives; X represents a heteroatom
selected from oxygen, sulfur or NR'! where R'! represents hydrogen or unsubstituted or
substituted groups selected from alkyl_, cycloalkyl, aryl, aralkyl, acyl, alkoxycarbonyl,
aryloxycarbonyl or aralkoxycarbony! groups; Ar represents an unsubstituted or

substituted divalent single or fused aromatic or heterocyclic group; R’ represents

. hydrogen atom, hydroxy, alkoxy, halogen, lower alkyl, unsubstituted or substituted or

aralkyl group; R® represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl group,

R O
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acyl or unsubstituted er substituted -or aralkyl group; R’ represents hydrogen or
unsubstituted or substituted groups selected ﬁ'om‘b ;ii'(yl, cycloalkyl, aryl, aralkyl,
alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; R!® represents hydrogen or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; Y represents oxygen; the linking group
represented by ~(CHz)y-(O)m- may be attached either through a nitrogen atom or a

carbon atom; n is an integer ranging from 1-4 and m is an integer 0 or 1, which

comprises :
a) reducing a compound of formula (IVa)
R
2 6
R xV]R o
—S—{CH)a(O)rAr

R® NS Sy SoRY ava

R? R OR®

which represents a compound of formula (I) where R and R® together represent a bond
and Y represents an oxygen atom and all ofher symbols are as defined above, prepared
according to any of the processes claimed in claim 6, to yield a compound of the formula
(I) where R’ and R® each represent hydrogen atom and all other symbols are as defined
above; or

b) reacting a2 compound of formula (IVb)

R! ;
2 6 '
R X, ]R R 60
T(CHZ),,—(O)aAr—g\/lL L @
R f N'\Rs 12 OR
R

where all symbols are as defined above, R'° is as defined above excluding hydrogen and
12 is a leaving group with an alcohol of formula (IVc),

R°—OH (IVc)
where R’ represents unsubstituted or substituted groups selected from alkyl, cycloalkyl,

' aryl, aralkyl, alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl,

acyl, heterocyclyl, heteroaryl or heteroaralkyl groups to produce a compound of the

formula (I) defined above; or
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c) | reacting a compound of formula (IITh)
R
R? X R®
A 1
SH{CHaIL m
R N
R

where all symbols are as defined above and L'isa leaving group with a compound of
formula (IIIi)
R7

' 8
HO‘Ar‘M . )
OR

5 R0
where all symbols are as defined above to produce a compound of the formula (I) where

m represents an integer 1 and all other symbols are as defined above; or

d) reacting a compound of formula (IIIj)

—~CH,)FOH (i)
R® N\

10 where all symbols are as defined above with a compound of formula (II1i)

R‘7

8 :
HO—Ar'ﬁ 10 (1410))
OR

R%0

where all symbols are as defined above to produce a compound of formula (I) where m
represents an integer 1 and all other symbols are as defined above;

e} - reactinga compound of formula (IVd)

R'l
R X, R6 |
. . ——<CH2)n (O)EA"'J>\/U\ qo 9

_—
_— T

LR
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which represents a compound of formula () where R® represents hydrogen atom and all

other symbols are as defined above with a compound of formula (TVe)
R’—12 (IVe)
where R’ represents unsubstituted or substituted groups selected from alkyl, cycloalkyl,
aryl, aratkyl, alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
acyl, heterocyclyl, heteroaryl or heteroaralkyl groups and L? is a halogen atom to
produce a compound of formula (T} defined above; or
f) reacting a compound of the formula (Illa)

R

R? X, R°
1 {CH i (O)mAr—CHO (IiIa)
R® N'\Rs
R4

where all symbols are as defined above with 2 compound of .formula (1lig)

0O
RB .
or e
R%

where R® is hydrogen and R®, R'® are as defined above to produce a compound of
formula (I) after dehydroxylation; or
g) reacting a compound of formula (IIic)

R? .
2 6
R X R
| \] ae)
R® N5
r+ P R
where all symbols are as defined above with a compound of formula (IIid)
_ -
8 O
R%0

where _L’ is a leaving group and ali other symbols are as defined above to produce a

compound of formula (I) defined abovc_:; or

h) converting a compound of formula (IVf)

[T
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R1

R xy]R . R R
Ferroma—l ey av
R N5 -
. R _ RO
R | .

where all symbols are as defined above to a compound of formula (1) defined above; or
i)  reacting a compound of formula (IVg)
R' | |
R xy]R6 R o
. N{:CHz)n (O Ar_%OR"’ ave)
R* Ne
s where R is as defined above excluding hydrogen and all other symbols are as defined
~ above with a compound of formula (IVc)
R°—OH - @
where R’ represents unsubstituted or substituted groups selected from alkyl, cycloaltkyl,
aryl, aralkyl, alkoxycarbonyl, ary_loﬁcycarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
10 acyl, heterocyclyl, heteroaryl or heteroaralkyl groups to produce a compound of formula
(), and '
" optionally, resolving the comi:o,und of formula (I) obtained in any of the processes
described above into its stereoisomers, and 'optionally;
.conirerting the compounds of formula (I) or its stereoisomers obtained in any of the

15 processes described above into pharmaceutically acceptable salts or pharmaceutically

acceptable solvates.
8. A process for the preparation of compound of formula 8y}
R | |
Rp2 6 ' 7
: | WCHZ);(O)aArMYR1O ®
R™ f N RS RGO
R

its derivatives, its analogs, its tautomeric forms, its stereoisomers, its polymorphs, its
20 pharmaceutically acceptable salts, its pharmaceutically acceptable solvates, wherein the
| groups R’, RL R, RY and the groups-RS and R® when attached to carbon atom, may be

same or different and reriresent hydrogen, halogen, hydroxy, nitro, cyano, formy! or
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unsubstituted or substituted groups selected from allq;], cgcloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
heteroaralkoxy, acyl, acyloxy, amino, acylamino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio,
alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid
or'its derivatives, or sulfonic acid or its derivatives; one or both of R> and R® may also
represent an oxo group when they are attached to carbon atom; R’ and R® when attached
to nitrogen atom represent hydrogen, hydroxy, formyl or unsubstituted or substituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl,
heteroaryl, heteroaralkyl, acyl, acyloxy, amino, acylamino, monoalkylamino,
dialkylamino, arylamino, aralkylamino, aryloxy, aralkoxy, heteroaryloxy,
heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio groups,
carboxylic acid derivatives, or sulfonic acid derivatives; X represents a heteroatom
selected from oxygen, sulfur or NR!! where R'! represents hydrogen or unsubstituted or
substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, acyl, alkoxycarbonyl,
aryloxycarbonyl or aralkoxycarbonyl groups; Ar represents an unsubstituted or
substituted divalent single or fused aromatic or heterocyclic group; R’ represents
hydrogen atom, hydroxy, alkoxy, halogen, lower alkyl, unsubstituted or substituted
aralkyl group or forms a bond together with the adjacent group R®; R® represents
hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl or unsubstituted or
substituted aralkyl or R® forms a bond together with R’; R’ represents hydrogen or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,
alkbxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; R1® represents hydrogen or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; Y represents NR'?, where R"
represents hydrogen, alkyl, aryl, hydroxyalkyl, aralkyl, heterocyclyl, heteroaryl or
heteroaralky} groups; R'* and R'? together may form a 5 or 6 membered cyclic structure
containing carbon atoms, atleast one nitrogen atom and which may optionally contain
one or two additional heteroatoms selected from oxygen, sulfur or nitrogen; the linking
group represented by -(CHz)n-(O)m~ may be attached either through a nitrogen atom or a
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carbon atom; n is an integer ranging from 1-4 and m is an integer 0 or 1, which

comprises:
a) reacting a compdund of formula (I)
_ "
P2 ' 6 7
R X,R R 60
. Foraroma— I ®
R f N RS _ R0 ,
R .

where all symbols are as defined above and Y repfé_sen_ts oxygen, YR' represents a
halogen atom, or CO_YR"’ répresents a mixed anhydride group with appropriate amines

' of the formula NHR'°R'?, where R'® and R'? are as defined above and, optionally;

b) resolving t_he compound of formula _(I) obtained above into stereoisomers,

and optionally;

¢)  converting the compounds of formula (I) obtained above into

pharmaceutically acceptable salits or pharmaceutically acceptable solvates.

9. A compound of formula (T)

R’ :
2 6 7 . _
3 HorarOm— LI, ®

its derivatives, its analogs, its tautomeric forms, its é'tereoisomers, its polymorphs, its
pharmaceutically acceptable salts, its pharmaceutically acceptable solvates, wherein the
groups R, R% R, R* and the groups R’ and R® when attached to carbon atom, may be

same or different and represent hydrogen, halogen, hydroxy, nitro, cyano, formyl or

" unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,

aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
heteroaralkoxy, acyl, acyloxy, amino, acylémino, monoalkylamino, dialkylamino,
éxylaxninq, aralkylamino, alkoxycarbonyi, aryloxycarbonyl, aralkoxycarbonyl, alkylthio,
alko::yearbon&lamino, aryloxycarbonylamjno, aralkoﬁcycarbonylamino, carboxylic acid

or its derivatives, or sulfonic acid or its derivatives; one or both of R’ and R® may also

AW
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represent an oxo grokip-when they are attached to carbgn atom; R® and R® when attached
to nitrogen atom represent hydrogen, hydroxy, formyl c;r unsubstituted or substituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl,
heteroaryl, beteroaralkyl, acyl, acyloxy, amino, acylamino, monoalkylamino,
dialkylamino, arylamino, aralkylamino, aryloxy, aralkoxy, heteroaryloxy,
heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio groups,
carboxylic acid derivatives, or sulfonic acid derivatives; X represents a heteroatom
selected from oxygen, sulfur or NR'! where R'! represents hydrogen or unsubstituted or
substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, acyl, alkoxycarbonyl,
aryloxycarbonyl or aralkoxycarbonyl groups; Ar represents an unsubstituted or
substituted divalent single or fused aromatic or heterocyclic group; R’ and R® together
represent a bond; R’ represents hydrogen or unsubstituted or substituted groups selected
from alkyl, cycloalkyl, aryl, aralkyl, alkoxycarbonyl, aryloxycarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl or heteroaralkyl
groups; R' represents hydrogen or unsubstituted or substituted groups selected from
alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl groups; Y
represents oxygen; the linking group represented by -(CHj),-(O),- may be attached
either through nitrogen atom or carbon atom; n is an integer ranging from 1-4 and m is
an integer O or 1, prepared according to the process of claim 6.

10. A compound of formula (I)

R1
2 6 7
R xy]R R 80
3 wcm)r(o)ﬁArMYR1o ®
R 1, N g8 R°C

its derivatives, its analogs, its tautomeric forms, its stereoisomers, its polymorphs, its
pharmaceutically acceptable salts, its pharmacentically acceptable solvates, wherein the
groups R', R%, R, R and the groups R® and R® when attached to carbon atom, may be
same or different and represent hydrogen, halogen, hydroxy, nitro, cyano, formyl or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,

AR R



10

15

20

25

WO 00/66572 PCT/IB00/00501

114

heteroaralkoxy, acyl, acyloxy, amino, acylamino,  monoalkylamino, dialkylamino,

arylamino, aralkylamino, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio,
alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid

or its derivatives, or sulfonic acid or its derivatives; one or both of R’ and R® may also

represent an oxo group when they are attached to carbon atom; R’ and R® when attached
to niﬁ'ogen atom represent hydrogen, hydroxy, formyl or unsubstituted or substituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl,
heteroaryl, heteroaralkyl, acyl, acyloxy, amino, acylamino, monoalkylamino,
dialkylamino, 'arylami_no, aralkylamino, aryloxy, aralkoxy, heteroaryloxy,
heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio groups,
carboxylic acid derivatives, or sulfonic acid derivatives; X represents a heteroatom
selected from oxygen, sulfur or NR'' where R!" represents hydrogen or unsubstituted or
substituted groups selected from alkyl, cycloalkyl, aryl, mﬂkyl, acyl, alkoxycarbonyl,
aryloxycafbonyl or aralkoxycarbonyl groups; Ar represents an unsubstituted or
substituted divalent single or fused aromatic or heterbcyclic group; R’ represents
hydrogén atom, hydroxy, alkoxy, halogen, lower alkyl, unsubstituted or substituted or
aralkyl grdup; R® represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl group,
acyl or unsubstituted or substituted or aralkyl group; R’ represents hydrogen or
unsubstituted or substifuted groups selected from alkyl, cycloalkyl, aryl, aralkyl,
alkoxycarbonyl, aryloxycarbonyl, a.lkylaminocaﬂ:onyl, _arylaminocarbonyl, acyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; RY ‘represents hydrogen or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,

 heterocyclyl, heteroaryl or heteroaralkyl groups; Y represents oxygen; the linking group

represented by -(CH2)n-(O)m- may be attached cither through a nitrogen atom or a
carbon atom; n is an integer ranging from 1-4 and m is an integer O or 1, prepared
according to the process of claim 7.
11. A compound of formula (I_)

R’ =
2 . b 7
——CH)7 (O)mAr—- . @™
3 ,\J A ~YR10
R™ L, NS  R%O |
- .

RO M
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its derivatives, its ?qlggs, its tautomeric forms, itgy_ste}'eoisomers, its polymorphs, its
pharmaceutically acceptable salts, its pharmaceutically acceptable solvates, wherein the
groups R', R%, R?, R* and the groups R® and R® when attached to carbon atom, may be
same or different and represent hydrogen, halogen, hydroxy, nitro, cyano, formyl or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
heteroaralkoxy, acyl, acyloxy, amino, acylamino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio,
alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid
or its derivatives, or sulfonic acid or its derivatives; one or both of R’ and R® may also
represent an oxo group when they are attached to carbon atom; R’ and R® when attached
to nitrogen atom represent hydrogen, hydroxy, formyl or unsubstituted or substituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl,
heteroaryl, heteroaralkyl, acyl, acyloxy, amino, acylamino, monoalkylamino,
dialkylamino, arylamino, aralkylamino, aryloxy, aralkoxy, heteroaryloxy,
heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylthio groups,
carboxylic acid derivatives, or sulfonic acid derivatives; X represents a heteroatom
selected from oxygen, sulfur or NR'! where R'' represents hydrogen or unsubstituted or
substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, acyl, alkoxycarbonyl,
aryloxycarbonyl or aralkoxycarbonyl groups; Ar represents an unsubstituted or
substituted divalent single or fused aromatic or heterocyclic group; R’ represents
hydrogen atom, hydroxy, alkoxy, halogen, lower alkyl, unsubstituted or substituted
aralkyl group or forms a bond together with the adjacent group R% R represents
hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl or unsubstituted or
substituted aralkyl or R® forms a bond together with R’; R’ represents hydrogen or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,
alkoxycarbonyl, aryloxycarbonyl, alkylaminocatbonyl, arylaminocarbonyl, acyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; RY? represents hydrogen or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; Y represents NR'2, where R
represents hydrogen, alkyl, aryl, hydroxyalkyl, aralkyl, heterocyclyl, heteroaryl or
heteroaralkyl groups; R'® and R? together may form a § or 6 membered cyclic structure

-_
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containing carbon atoms, atleast one nitrogen atom and which may optionally contain
one or two additional heteroatoms selected from oxygen, sulﬁr or nitrogen; the linking
group represented by -(CHz)..Q(O)m- may be attached eithe'r through a nitrogen atom or a
carbon atom; n is an integer ranging from 1-4 and m is an integer O or 1, prepared
according to the process of claim 8.

12.  An intermediate of formula (IVf)

R!
TorarOma—J ox o
3 -]
R f N RS RO
R

where the groups R', R?, R®, R* and the groups R® and R® when attached to carbon
atom, may be same o_f different and represent hydrogen, halogen, hydroxy, nitro, cyano,
fomiyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy,
cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, acyl, acyloxy, amino, acylamino, monoalkylamino,
dialkylamino,  arylamino,  aralkylamino, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, alkylthio, alkoxycarbonylamino, aryloxycarbonylamino,
aralkoxycarbonylamino, carboxylic acid or its derivatives, or sulfonic acid or its
derivatives; one or both of R® and R® may also represent an oxo groizp when they are
attached to carbon atom; R’ and R when attached to mtrogen atom represent hydrogen,
hydroxy, formyl or unsubstituted or substltuted groups selected from alkyl cycloalkyl,
alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy,
amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino, aryloxy,
aralkoxy, heteroaryloxy, heteroaralkoxy, | alkoxycarbonyl,  aryloxycarbonyl,
aralkoxycarbonyl, alkylthlo groups, carboxyhc acid derivatives, or sulfonic acid
derivatives; X represents a heteroatom selected from oxygen, sulfur or NR'' where R
represents hydrogen or unsubstltuted or substituted groups selected from alkyl,
cycloalkyl, aryl, aralkyl, acyl, alkoxycarbonyl, arylexycarbonyl or aralkoxycarbonyl
groups; Ar represents an unsubstituted or substituted divalent single or fused aromatic or
heterocyclic group; R’ represents hydrogen e_tom, hydroxy, alkoxy, halogen, lower alkyl,
unsubstituted or substituted aralkyl group or forms a bond together with the adjacent

—_
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group R%; R® represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl or
unsubstituted or subétituted aralkyl or R® forms a bor;d tggether with R7; R® represents
hydrogen or unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl,
aralkyl, alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; the linking group represented by -
(CH3);~(O)m- may be attached either through a nitrogen atom or a carbon atom; n is an
integer ranging from 1-4 and m is an integer O or 1.

13. A process for the preparation of compound of formula (IVf) claimed in claim 12
where R and R® represent hydrogeri atoms and all other symbols are as defined in claim

12 which comprises :
a) reacting a compound of formula (IIla)
R
R3 X, R°
_ -}—(CH;),,—(O),FAr-CHO (Hla)
R® N'\Rs
R*
where all symbols are as defined in claim 12 with a compound of formula (IVh)
R°0CH,P PPhsHal (IVh)

where R’ represents unsubstituted or substituted groups selected from alkyl, cycloalkyl,
ary}, aralkyl, alkoxycarbony}, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
acyl, heterocyclyl, heteroaryl or heteroaralkyl groups and Hal represents a halogen atom,
to yield a compound of formula (IVi)

R1
2 o6
X x"’iR HH avi
s Q—(CHz)ﬁ'(O)ﬁAr-C=C—OR
R N s
R
R4

where R’ is as defined above excluding hydrogen and all other symbols are as defined
claim 12,

b) reacting a compound of formula (IVi) with an alcohol of the formula
R’OH where R’ is as defined above excluding hydrogen to yield a compound of
formula (IVj),

T
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. —{CHz),, (O)mAr—SLORs avy)
R~ T, N"&s R°0
R

where R’ and R® represent hydrogen atom and R’ is as defined above excluding
hydrogen and all other symbols are as defined in claim 12,

©) reacting a compound of formula (IVj) obtained above with trialkylsilyl
cyanide to produce a compound of formula (IVf) where R7 and R® represents hydrogen
and all other symbols are as deﬁned claim 12. |
14.  Anintermediate of formula (IVg)

R1
2 6 - 7 S
R X, ]R . R 0
FHCHrOmar— L
R3 N ' OR10 avg)
et R® _ N

where the groups R, R% R, R4 and the groups R® and R® when attached to carbon
atom, may be same or different and represent hydrogen, halogen, hydroxy, nitro, cyano,
formy! or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy,
cycloalkoxy, aryl, aryloxy, aralkyi, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,

heteroaryloxy, heteroaralkoxy, acyl, acyloxy, amino, acylamino, monoalkylamino,

'dialkylamino', arylamino, aralkylamino, “alkoxycarbonyl, aryloxycarbonyl,

aralkoxycarbonyl, alkylthio, alkoxycarbonylamino, aryloxycarbonylamino,

aralkoxycarbonylamino, carbokylic acid or its derivatives, or sulfonic acid or its

* derivatives; one or both of R® and R® may also represent an oxo group when they are

attached to carbon atom; R® and R® when attached to nitrogen atom represent hydrogen,
hydroxy, formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl,
alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy,
amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino, aryloxy,
aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, alkylthio groups, carboxylic acid derivatives, or sulfonic acid
derivatives; X represents a heteroatom selected from oxygen, sulfur or NR!'" where R"!

represents hydrogen or unsubstituted or substituted groups selected from alkyl,

\
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cycloalkyl, aryl, arg}kyl, acyl, alkoxycarbonyl, aryggﬁcarbonyl or aralkoxycarbonyl
groups; Ar represenfs an unsubstituted or substituted ciivzﬁent single or fused aromatic or
heterocyclic group; R’ represents hydrogen atom, hydroxy, alkoxy, halogen, lower alky],
unsubstituted or substituted or aralkyl group; R' répresents hydrogen or unsubstituted or
substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl
or heteroaralkyl groups; the linking group represented by -(CH3)y-(O)m- may be attached
either through a nitrogen atom or a carbon atom; n is an integer ranging from 1-4 and m
is an integer O or 1.
15. A process for the preparation of compound of formula (IVg) described in claim
14, which comprises:
a) reacting a compound of formula (IITh)
R’ .
R2 xy]R‘5
S~{CH)L" (HIk)
R N
R
where L' is a leaving group and all other symbols are as defined in claim 14 with a
compound of formula (IV1)
R7Ra o)
HO—Ar OR™ avy
H,N
where R® is a hydrogen atom and all other symbols are as defined in claim 14, to yield a
compound a of formula (IVk)
R’
R? X, R° R’

yl-(CHz) (O)sA ¥ AVK
3 N r—w 1 )
R® f N HN  ~ OR

where R is a hydrogen atom and all other symbols are as defined in claim 14,
b) reacting a compound of formula (IVk) obtained above with a diazotizing agent

to produce a compound of formula (IVg), where all symbols are as defined in claim 14.
16. A compound according to claim 1 which is selected from:

R

UL

[
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Ethyl (E/Z)-3-[4-[2-(2,3-dihydro-1 ,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;
Ethyl (E)-3-[4—[2-(2,3—dihydro-1 ,/A-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;
Ethyl (Z)—3-[4-[2-(2,3-dihydro-1,4-_benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;

() Methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-ethoxypropanoate;
(+) Methyl 3-[4—[2-(2,3-dihydro—1,4-benzoXazin44-yl)ethoxy]phenyl]-2-ethox_ypropanoate;
(-) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoate;

Ethyl (E/Z)-3-[2-(2,3-dihydro-1,4-benzoxazin-4-yhmethylbenzofuran-5-y1}-2-
ethoxypropenoate; '

Ethyl (E)-3-[2-(2,3-dihydro-1 ,4-benzoxazin-4-yl)methylbenzofuran-5-y1]-2-ethoxypropenoate;
Ethyl (Z)-3-{2-(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yi}-2-ethoxypropenoate;

Ethyl (E/Z)-3-[4-[2-(2,3 -dihydro-l,4»benzotiﬁazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;
Ethyl (E)-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxypropenoate;
Ethyl (Z)-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropenoate;

(+) Methy! 3-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropanoate;
(+) Methyl 3-[2-(2,3-dihydro-1,4—ben20xazin-4-yl)methylbenzofura.n-5-yl]-2-ethoxypropanoate;
(-) Methyl 3-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropanoate;

(£) Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoate;
(+) Methyl-3-[4—[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoate;

(-) Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-ethoxypropanoate;

(+) Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxy
propanoate; = . |

(+) Methyl 2-methyl-3-{4-[2-(2,3-dihydro-1 ,4—benzoxazin-4-yl)ethoxy]phenyl}-z-ethoxy
propanoate; :

(-) Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1 ,4-benzoxazin-4-yl)ethoxylphenyl]-2-ethoxy

propanoate;

* [ L M S *
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() Methyl 2-(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-
ethoxypropanoate;

(+) Methyl 2-(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]}-2
-ethoxypropanoate;

() Methyl 2-(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]jphenyl]-2
ethoxypropanoate;

Ethyl (E/Z)-3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxyphenyl]-2-ethoxypropenoate;
Ethyl (E)-3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-ethoxypropenoate;
Ethyl (Z)-3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropenoate;

(%) Methyl 3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-yl)ethoxylphenyl]-2- ethoxypropanoate;
{+) Methyl 3—[4-[2—(3-oxo-2H-1,4-hfnzoxazin-4-yl)ethoxy]phenyl]—Z—ethoxypropanoate;
(-) Methyl 3—{4—[2-(3-oxo-2H-1,4-bénzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoate;

Ethyl (E/Z)-3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl]-2-ethoxypropenoate;
Ethyl (E)-3-[6-[2-(2,3-dibydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl]-2-ethoxypropenoate;
Ethyl (Z)-3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl]-2-ethoxypropenoate;

(z) Methyl 3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxynaphthyl}-2-ethoxypropanoate;
(+) Methyl 3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxynaphthyl]-2-ethoxypropanoate;
(-) Methyl 3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl}-2-ethoxypropanoate;

(%) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin—4~yl)ethoxy]phehyl]-2-hydroxypropanoate;
{+) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-hydroxypropanoate;
(-) Ethyl 3-[4-]2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoate;

(1) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoate;
(+) Ethyl 3-f4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoate;
(+) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]}phenyl}-2-hydroxypropanoate;

_—
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() Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-benzyloxypropanoate;
(+) Ethyl 3-[4-[2-_(2,3—dihydro-1,4—benzoxazin-4-yl)ethoxy]phenyl]-2—benzyloxypropanoate;
(-) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-benzyloxypropanoate;

(£) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-butoxypropanoate;
(+) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4—yl)ethoxy]phenyl]-2-hutbxypropanoate;
(-) Ethyl 3-[4-[2-(2,3-dihydro-1 ,4-benzoxazin-4-yl)ethoxyjphenyl]-2-butoxypropanoate;

() Ethyl 3-[4-[2-(2,3-dihydro-1 ,4-benzoxaiin—4-yl)éthoxy]phényl]-Z-hexyloxypropanoate;
(+) Ethyl 3;[4—[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]pheny1]-2-hexyloxypropanoate;
(-) Ethyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hexyloxypropanoate;

Ethyl (E/Z)-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxypropenoate;
Ethyl (E)-3-[4-[2—(2,3-dihYdrotl ,4-benzoxazin-4-yl)ethoxy]phenyl}-2-phenoxypropenoate;
Ethyl (Z)-3-[4-[2-(2,3-dihydrq-l ,/4-benzoxazin-4-yl)ethoxy]phenyl}-2-phenoxypropenoate;

~ {4) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoate;

(+) Methyl 3-[4-[2-(2,3-dihydro-1 ,4-benzoxazin-4-yl)ethoxylphenyl}-2-phenoxypropanoate;
(-) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoate;

Ethyl (E/Z)-3-[4-[2-(2,3-dihydro-1,4—benzothiazin-4—yl)ethoxy]phényl]—Z-phenOxypropenoate;
Ethyl (E)-3-[4-[2-(2,3-dihydro—l,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypr0penoate;
Ethyl (Z)-3-[4-[2'-(2,3';d1"hydro'-1 .4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropenoate;

(%) Methyl 3¥[4-[2¥(2',3-dihydi'd~1,4-benzoihiazin-4~yl)ethox‘y]phenyl]-2-phenoxypropanoate;
(+) Methyl 3-[4—[2-(2,3-dihydro-1,4—benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoate;

(-) Methyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl] -2-phenoxypropanoate;

Ethy] (E/Z)-3-[4-(4-methy]-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl)-2-ethoxy

‘propenoate;
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Ethyl (E)-3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxy
propenoate;
Ethyl (Z)-3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxy

propenoate;

() Methyl 3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-
2-ethoxypropanoate;

(+) Methy] 3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-
2-ethoxypropanoate;

(-) Methyl 3-[4-(4-methyl-3,4-dihydro-1,4-benzoxazin-2-y)methoxyphenyl}-2-ethoxy

propanoate;

Ethyl (E/Z)-3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-y)methoxyphenyl]-2-ethoxy
propenoate;

Ethyl (E)-3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl}-2-ethoxy
propenoate;

Ethyl (Z)-3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxy

propenoate;

{+) Methyl 3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl)-2-ethoxy
propanoate;
(+) Methyl 3-{4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxy
propanoate;
(-) Methyl 3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl}-2-ethoxy

propanoate;

(%) 3-[4-[2~(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-ethoxypropanoic
acid and its salts;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanoic
acid and its salts;
(<) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid and
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its salts;

(3) 3-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-y1]-2-ethoxypropanoic acid and
its salts; |
(+) 3-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropanoic acid and
its salts; ' -

(-) 3-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)methylbenzofuran-5-y1]-2-ethoxypropanoic acid and- |

its salts;

(£) 3-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)methylbenzofuran-5-y1}-2-ethoxypropanoic acid
and its salts;

(+) 3-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)methylbenzofuran-5-yl]-2-ethoxypropanoic acid
and its salts; | ' _

(-) 3-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)methylbenzofuran-5-y1}-2-ethoxypropanoic acid
and its salts;

() 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid and
its salts;

(+) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-ethoxypropanoic acid and
its saits; ‘ | -

(-) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid and
its salts;

(&) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxyjphenyl]-2-ethoxypropanamide;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;
(-) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxypropanamide;

(1) N-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-
ethoxypropanamide; _
(+) N-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-

ethoxypropanamide;
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(-) N-Methyl-3-[4-{2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]jphenyl]-2-
ethoxypropanamide;

(3) 3-{4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;
(-) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxyJphenyl}-2-ethoxypropanamide;

(&) N-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;
(+) N-Methyl-3-{4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanamide;
(-) N-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyi]-2-ethoxypropanamide;

() N-Benzyl-3-{4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanamide;
(+) N-Benzyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanamide;
(-) N-Benzyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-ethoxypropanamide;

(#) N-Benzyl-3-{4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-
ethoxypropanamide;
(+) N-Benzyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-
ethoxypropanamide;
(-) N-Benzyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-

ethoxypropanamide;

(%) 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-ethoxypropanoic acid
and its salts;
(+) 2-Methyl-3-[4-[2~(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid
and its salts;
(-) 2-Methy]l-3-{4-{2-(2,3-dihydro-1 ,4-benzoxazin-4-yl)ethoxy]jphenyl}-2-ethoxypropanoic acid
and its salts;

(%) 2-(2-Fluorobenzyl)-3-{4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-

ethoxypropanoic acid and its salts;
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&) 2-(2-Fluorobenzyl)-3-[4-[2-(2,3-dihydro—l ,4-benzoxazin-4-yl)ethoxy]phenyi}-2-
ethoxypropanoic acid and its salts; _
- 2-(2-Fluorobenzyl)-3-{4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-

ethoxypropanoic acid and its salts;

&) 3-[4-[2-(3-Oxo0-2H-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-ethoxypropanoic acid and its
salts; : |

) 3-[4-[2-(3-0xo§2H-1,4—benzoxazin-4-yl)ethoxy]phenyl]-2-ethoxypmpanoic acid and its
salts; | '

) 3-[4-[2-(3-0xo-2H-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-ethox33propanoic acid and its
salts;

(&) 3-[4-[2-(3-Ox0-2H-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-ethoxypropanoic acid and its
salts; ' ' o

+) 3-[4-[2-(3-Oxo-2H--1,4-benzothiazin-4~yl)ethoxy]phenyl]-2-e’ghoxypropanoic acid and its
salts; ; '

-) 3-[4-[2—(3-Oxo-2H-l,4-benzothiazin-4—yl)ethoxy]phenyl]—Z-ethoxypropanoic acid and its
salts;

() 3-[6-[2-(2,3-Dihydro-l,4-benzoxazin-4—y1)ethoxy]naphthyl]-2-ethoxypropanoic acid and

its salts;

) 3-[6—[2-(2,3-Dihydro-l,4'-benzoxa'zin-4-y1)ethoxy]naphthyl]—Z-ethoxypropanoic acid and its
salts; '

) 3'-[6-[2-(2,3-Dihydro-l,4-benzoxazin-4-yl)ethoxy]naphthyl]-2-ethoxypropanoic acid and its
salts;

) 3-[6-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]naphthyl]-2-ethoxypropanoic acid and
its salts;
(+) 3-[6-[2-(2,3-Dihydro—1,4—ben'zothiazin-4-yl)ethoxy]naphthyl]-2-ethoxypropanoic acid and

its salts;
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() 3-[6-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxyinaphthyl]-2-ethoxypropanoic acid and
its salts;

(%) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-hydroxypropanoic acid and its
salts;
) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-hydroxypropanoic acid and its
salts;
(-) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoic acid and its

salts;

(3) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoic acid and its
salts;
(#) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl}-2-hydroxypropanoic acid and its
salts;
(-) 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-hydroxypropanoic acid and its
salts;

(%) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-benzyloxypropanoic acid and
its salts;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-benzyloxypropanoic acid and
its salts;
) 3-[4-[2—(2,3-Dihydro-1,4-benzoxézin—4-y1)ethoxy]phenyl]—Z—benzyloxypropanoic acid and

its salts;

(#) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-butoxypropanoic acid and its
salts;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-butoxypropanoic acid and its
salts;
() 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl}-2-butoxypropanoic acid and its
salts;
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() 3-[4-[2-(2.3-Dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-hexyloxypropanoic acid and its
salts;
(+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxyjphenyl]-2-hexyloxypropanoic acid and its
salts;
) 3-[4—[2-(2,3-Dihydroel,4-benzoxazin—4-yl)ethoxy]phenyl]-2-hexyloxypropanoic acid and its
salts;

*) 3-[4-[2-(2,3-Dihydro-l,4—benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoic acid and its
salts;
+) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenbxypropanoic acid and its
salts;

(-) 3-[4-[2-(2,3-Dihydro-1,4-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoic acid and its

salts;

®) 3—[4-[2-(2,3-Dihydro—1,4-benzothiazin—4~y1)ethoxy]phenyl]-2-phenoxypropanoic acid and
its salts;

+) 3-[4-[2-(2,3-Dihydro-'1,4-benzothiazin—4-yl)ethoxy]phenyl]-2—phenoxypropanoic acid and
its salts; | ' _

() 3-[4-[2-(2,3-Dihydro-1,4-benzothiazin-4-yl)ethoxy]jphenyl]-2-phenoxypropanoic acid and its
salts; ' o

'. (%) Methy! 2-methyl-3-[4-[2-(2,3-dihydro-1 ,A-benzoxazin-4-yl)ethoxy]phenyl]-2-phenoxy

propanbate;

&) Methy] 2-methyl-3-[4-[2-(2,3-dihydro-1;4-benzoxazin-4-yl)ethoxy]phenyl}-2-phenoxy
propanoate; '

(-) Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl}-2-phenoxy

propanoate;

() 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-phenoxypropanoic

acid and its salts;

/
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(+ 2-Methy1—3-[4-[2-(2,3-dihydro—l,4-benzoxazin-4—yl)ethoxy]pheny1]-2-phenoxypropanoic
acid and its salts;
(-) 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-yl)ethoxylphenyl]-2-phenoxypropanoic

acid and its salts;

(%) Methy] 2-methyl-3-[4-{2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxy
propanoate;
(+) Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxy
propanoate;
(-) Methyl 2-methyl-3-[4-[2-(2,3-dihydro-1 ,4—benzothiazin—4—yl)ethoa.<y]phenyl]-2-phenoxy

propanoate;

(+) 2-Methyl-3-{4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-phenoxypropanoic
acid and its salts;
(+) 2-Methyl-3-[4-{2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxylphenyl]-2-phenoxypropanoic
acid and its salts;
(-) 2-Methyl-3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-phenoxypropanoic

acid and its salts;

(+) 4-Nitrophenyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxyIphenyl]-2-ethoxy
propanoate;
(+) 4-Nitrophenyl 3-{4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl]-2-ethoxy
propanoate;
(-) 4-Nitrophenyl 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-yl)ethoxy]phenyl}-2-ethoxy

propanoate;

(£) 3-[4-(4-Benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-ethoxypropanoic
acid and its salts;
(+) 3-[4-(4-Benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl}-2-ethoxypropanoic
acid and its salts;
(-} 3-[4-(4-Benzyl-3.4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl}-2-ethoxypropanoic
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acid and its salts;

(%) 4~Nitrophenyl-3-[4—(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-
ethoxypropanoate;

(+) 4-Nitrophenyl-3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl]-2-
ethoxypropanoate; and '

(-)  4-Nitrophenyl-3-[4-(4-benzyl-3,4-dihydro-1,4-benzoxazin-2-yl)methoxyphenyl}-2-
ethoxypropanoate.

17. A compound according to claim 1 wherein the pharmaceutically acceptable salt is
selected from Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N'-diacetylethylenediamine,
betaine, caffeine, 2-diethylaminoethanol, 2-dimethylaminoethanol, N-ethylmorpholine,

- N-ethylpiperidine,  glucamine, glucosamine, hydrabamine, isopropylamine,

methylglucamine, morpholine, piperazine, 'pipéri'dine, procaine, purines, theobromine,
triethylamine, trimethylamine, tripropylamine, tromethamine, diethanolamine,
rheglumine, ethylenediamine, N,N’-diphenylethylenediamine, N,N’-
dibenzylethylenediamine, N-benzyl phenylethylamine, choline, choline hydroxide,
dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine, trialkylamine,
thiamine, aminopyrimidine, aminopyridine, purine, spermidine, alkylphenylamine,
glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine, norleucine,

tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,

. lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine,

ammonium, substituted al_nmonium or alurninum salts.
18. A compound according to claims 1 and 16 which is selected from:
Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-

- diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,

glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,” - thiamine,  aminopyrimidine, = aminopyridine, purine,  spermidine.

alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine.

* c L M H *




10

© 15

20

25

30

WO 00/66572 PCT/IB00/00501

131

norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine.
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (%) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxyphenyl]-2-ethoxypropanoic acid,

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, ~ N-ethylmorpholine,  N-ethylpiperidine.
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, dicthanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (+) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxy]phenyl]-2-ethoxypropanoic acid;

Li, Ng, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, = 2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine.
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine,  aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine.
lysine. arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-

yl)ethoxy]phenyl]-2-ethoxy-propanoic acid ;
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Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-

diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, niethylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, . diethanolamine, meglumine, ethylenediamine. N,N'-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline.
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine, ~ thiamine,  aminopyrimidine,  aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, aianine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hy_droxy jaroline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or - aluminum salts of (¥)  3-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)methylbenzofuran-5-yl]-2-ethoxypropanoic acid ;-

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylgnediamine, betaine, caffeine, 2-
diethylaminoethanol, ~ 2-dimethylaminoethanol, = N-ethylmorpholine, N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine,' procaine, purines, theobromine, triethylamine, trimethylamine.
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N'-
diphenylethylenediamine, N,N’-dibenzyle_:thylenediamine', N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine, - thiamine, aminopyrimidine, aminopyridine, purine, spermidine.
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine.
norleucine, tyrosine, cystine, cysteine, methionine, proline, hjrdroxy proline, histidine, ornithine,

lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,

substituted ammonium or aluminum salts of (+) 3-[2-(2,3-dihydro-1,4-benzoxazin-4-

yhmethylbenzofuran-5-yl}-2-ethoxypropanoic acid ;
Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine. betaiﬁe, caffeine, 2- |
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine.
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morphoiine,
piperazine, piperidine, procaine, purines, theobromine, tricthylamine, trimethylamine.
tripropylamine, tromethamine, . diethanolamine, meglumine, ethylenediamine, N,N-

diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, .c,holine,
. I
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choline hydroxide, qigy%’lohexylauﬁne, benzylaming, - phenylethylamine, dialkylamine.
trialkylamine, thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substitited ammonium or aluminum salts of (-) 3-[2-(2,3-dihydro-1,4-benzoxa7:in-4-
yl)methylbenzofuran-5-y1]-2-ethoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, 2-dimethylaminoethanol, N—ethylmorphoiine, N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine,  aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norlencine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of () 3-[2-(2,3-dihydro-1,4-benzothiazin-4-
yl)methylbenzofuran-5-y1]-2-ethoxypropanoic acid;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, NN’-dxacetylethylencdxamme betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, N-ethylmorpholine, ~ N-ethylpiperidine,
gluicamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, . thecbromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N'-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzy! phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine,  punne, spermidine.
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,

lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonjum.
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substituted ammonium or aluminum salts of (+) 3-[2-(2,3-dihydro-1,4-benzothiazin-4- L
yl)methylbenzofuran-5-yl}-2-ethoxypropanoic acid; ' '

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diaéetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol,  N-ethylmorpholine,  N-ethylpiperidine,
glucaminé, glucosémine’, “hydrabamine, isopropylamine, méthylglucamine, morpholine,.
piperazine, pipéridine, .procaine, purines, theobromine, triethylamiﬂe, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, j)henylethylamine, dialkylamine,
trialkylamine, ~thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkyll.)henylam'ine., glycinol,. phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine; cystine, cysteine, methionine, prolixie; hydroXy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, gnanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 3-[2-(2 3-d1hydro-l 4-benzothiazin-4-
yl)methylbenzofuran-S-yl]—2-ethoxypropan01c acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethYlaminoethanol, 2-dimethylaminoethanol, N-ethylmorpholine, N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, puﬁnes, theobromine, triethylamine, trimethylamine,
tripropylamine, - - tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenédiamine, N,N’-dibenzylethyl‘enediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyﬁ:lohexylanﬁne, benzylamine, - phenylethylamine, dialkylamine,

* tralkylamine, = thiamine, aminopyrimidine, = aminopyridine, - purine,  spermidine,

alkylphenylamine, glycinol, phenyl glycinoi,_ glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystihé, éysteine, methionine, proline, hydroxy proline, histidine, ornithine.
lysine, arginine, serine, threonine, phenyl'alanihe, ghanidihe, substituted guanidine, ammoniurh,
substituted ammonium or aluminum salts of () 3-[4-[2-(2,3-dihydro-l,4-benzothiazin-4-
yl)ethoxy]phenyl]-2-ethoxypropénoic acid ;

Li, N, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, =~ N-ethylmorpholine, =~ N-ethylpiperidine,

" glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
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piperazine, piperidine##Bfocaine, purines, theobromittéy triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine,  purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (+) 3-{4-[2-(2,3-dihydro-1,4-benzothiazin-4-
yl)ethoxylphenyl]-2-ethoxypropanoic acid ; '

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, ~tromethamine, diethanolamine, meglumine, ethylenediamine, N,N'-
diphenylethylenediamine, NN ’.dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine,  aminopyrimidine, aminopyridine,  purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-
yl)ethoxy]phenyl]-2-ethoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, timethylamine.
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, pbenylethylamine, dialkylamine,

trialkylamine,  thiamine,  aminopyrimidine,  aminopyridine, purine,  spermidine,
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alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leuc_ihe, isoleucine.
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (+) 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-
4-yl)ethoxy]phenyl]-2-ethoxypropanoic acid ; -

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, -ethylenediamine, N,N’-

diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,

‘choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,

 trialkylamine, thiamine,  aminopyrimidine,  aminopyridine, purine, spermidine,

alkylphenylamine, glycinol, phenyl glycinol, glycine, ﬁlan_ine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, orithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (+) 2-methyl-3-[4-[2—(2,3-dihydro-l,4-benzoxazin—
4-yl)ethoxylphenyl]-2-ethoxypropanoic acid ; _

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, ~ 2-dimethylaminoethanol, ~ N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, = diethanolamine, meglumine, ethylenediamine, N,N'-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide,  dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, - aminopyrimidine, = aminopyridine, purine,  spermidine,
alkylphenylamine, glycinol, pheényl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine.

lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,

* substituted ammonium or aluminum salts of (-) 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-

4-yl)ethoxylphenyl]-2-ethoxypropanoic acid ;

-
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Li, Na, K, Ca, Mg, Fe, éu, Zn, Mn, N,N’-diacetylﬂh&lé%ediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine.
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine,  aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norlencine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginihe, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of () 2-(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-
benzoxazin-4-yl)ethoxy] phenyl}-2-ethoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,

‘piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,

tripropylamine, tromethamine, dicthanolamine, meghmmine, ethylenediamine, N,N'-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine,  aminopyrimidine, = aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,

norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,

lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,

substituted ammonium or aluminum salts of (+) 2-(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-
benzoxazin-4-yi)ethoxy] phenyl]-2-ethoxypropanoic acid ;

 Li, Na, K, 'Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-

diethylaminoethanol, = 2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glhicamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, NN’-

diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choime.
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choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine.
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, = purine,  spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine,.cysﬁne, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 2-(2-fluorobenzyl)-3-[4-[2-(2,3-dihydro-1,4-
benzoxazin-4-yl)ethoxy] phenyl]-2-ethoxypropanoic acid;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, ~ 2-dimethylaminoethanol,  N-ethylmorpholine, ~N-ethylpiperidine,
glucamine, gluéosamine, hydrabamine, isopropylamine, - methylglucamine, morpholine,
piperazine, pipéridine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, = dicyclohexylamine, benzylamine, - phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, pheny! glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,

lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,

substituted ammonium or aluminum salts of (+) 3-[4-[2-(3-0x0-2H-1,4-benzoxazin-4-

ylethoxy}pheriyl}-2-ethoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn,' Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, ~ 2-dimethylaminoethanol,  N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperaziﬁe, piperidiné, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, -diethanolamine, meglumine, ethylenediamine, N,N’-

diphenylethylenediamine, N;N;-dibenzylethylenediaxnine, N-benzyl phenylethylamine, choline,

~ choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,

trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine.

alkylphenylamixie, glycinbl, phenyl - glycinol, glycine, alanine, valine, leucine, isoleucine,

norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,

lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
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substitited ammonium or aluminum salts of (¥) 3-[4-[2-(3-ox0-2H-1,4-benzoxazin-4-
yl)ethoxyjphenyl]-2-ethoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, = 2-dimethylaminoethanol,  N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, iscpropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzy] phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine, ~ thiamine,  aminopyrimidine, aminopyridine, purine,  spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
notleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 3-[4-[2-(3-ox0-2H-1,4-benzoxazin-4-
yl)ethoxy]phenyl}-2-ethoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, = 2-dimethylaminoethanol, = N-cthylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine, thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine. arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (&) 3-[4-[2-(3-ox0-2H-1,4-benzothiazin-4-
yl)ethoxy]phenyl]-2-ethoxypropanoic acid ;

Li, Na, X, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,

glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
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piperazine, piperi'dine,“ procaine, purines, theobromine, triethylamine, trimethylamine.
tripropylamine, tromethamine, diecthanolamine, meglumine, ethylenediamine, NN’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, -phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum of (+) 3-[4-[2-(3-0x0-2H-1,4-benzothiazin-4-
yl)ethoxy]phenyl]-2-ethoxypropanoic acid ; '

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, 2-dimethylaminoethan61, N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methyigiucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, - trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine,  aminopyridine, purine, spermidine,
alkylphenyiamine,_ glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,

substituted ammonium or aluminum salts of (-) 3-[4-[2-(3-ox0-2H-1,4-benzothiazin-4-

~ yDethoxyJphenyl}-2-ethoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaininoethanol, 2-dimethylaminoethanol, = N-ethylmorpholine, N-ethylpiperidine.
glucamine, glucosam;ne, hydrabamine, isopropylamine, methylglucamine, morpholine.

piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,

'triprbpylamine,‘ tromethamine, diethanolamine, meglumine, -ethylenediamine, N,N’-

diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,

-choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,

trialkylamine,  thiamine, - aminopyrimidine,  aminopyridine, purine,  spermidine,
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alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine.
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omnithine.,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (+) 3-[6-[2-(2,3-dihydro-1,4-benzoxazin-4-
yDethoxy)naphthyl]-2-ethoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, tricthylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzyiethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine,  aminopyrimidine,  aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substitited ammonium or aluminum salts of (+) 3-[6-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxylnaphthyl]-2-ethoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
dicthylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glucamine, ghicosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, tricthylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine, thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 3-[6-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxy]jnaphthyl]-2-ethoxypropanoic acid ;
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Li, Ne, K. Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, ~ 2-dimethylaminoethanol,  N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phénylethylamine, dialkylamine,
u'ialkylaxhine, thiamine,  aminopyrimidine, dminopyridine, purine, . spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (¥) 3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-
yl)ethoxyinaphthyl]-2-ethoxypropanoic acid ; : _

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethyl_eﬂediamine, betaine, caffeine, 2-
diethylaminoethanol, 2—dirnethylaminoethanol, N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, pif:eridine, ‘procaine, purines, theobromine, . triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
fdiphenylethyleﬁediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline, |
choline hydroxide, dicyclohexylamine, benzylamine, - phenylethylamine, dialkylamine,
trialkylamine,  thiamine,  aminopyrimidine, - aminopyridine, purine, spermidine,

. alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,

norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omnithine,

lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,

substituted ammonium or aluminum salts of . (+) -3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-

" yl)ethoxy]naphthyl}-2-ethoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, =~ 2-dimethylaminoethanol,. N-ethylmorpholine,  N-ethylpiperidine,

- glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,

piperazine, piperidine, procainé, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, megiumine, ethylenediamine, N.N’-

diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine. choline.

) AR




10

15

20

30

WO 00/66572 ’ PCT/IB00/0050]

) .:..'--'?. 143

Wati

choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine.
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 3-[6-[2-(2,3-dihydro-1,4-benzothiazin-4-
yl)ethoxy]naphthy1]-2-ethoxypropanoic acid;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol,  N-cthylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine,  aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omnithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (%) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxy]phenyl]-2-hydroxypropanoic acid ;

Li, N, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethiylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol,  N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine.
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, NN’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine,  spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,

lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,

(s



10

15

20

25

30

WO 00/66572 PCT/IB00/00501

144

substituted ammonium or aluminum salts of (+) 3-[4-[2-(2,3-dihydro-14-benzoxazin-4-
yl)ethoxy]phenyl]-2-hydroxypropanoic a'cid'; -

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, ~ 2-dimethylaminoethanol, N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, 'r;;ethylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclqhexylamine, benzylamine, phenylethylamine, - dialkylamin_e,'

trialkylamine, thiamine, ~ aminopyrimidine,  aminopyridine, - purine,  spermidine,

- alkylphenylamine, giycinbl, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,

norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanixie, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 3-{4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yDethoxy]phenyl]-2-hydroxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol,  N-ethylmorpholine, N-ethylpiperidine,
glucamine, glucosamine, 'hydrabamine, isopropylamine, methylglucamine, morpholine.

piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,

~ fripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-

diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzy! phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylaxnine, phenylethylamine, dialkylamine,

. trialkylamine, - ‘thiamine, aminopyrimidine, ~* aminopyridine,  purine, spermidine,

alkylphenylamine, glycinol, phenyl -glycinOI, glycine, alanine, valine, leucine, isoleucine,
norleuciné, tyrosine, 'éyStine, cysteine, méthionine, proline, hydroxy proline, histidine, omithine.
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (+) 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-
yl)ethoxy]ﬁhenyl]-2-_hydr_oxypropanoik: acid ; '

" Li, Na, X, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine,. 2-
" diethylaminoethanol, 2-dimethylaminoethanol, - N-ethylmorpholine,  N-ethylpiperidine.

glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine.
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piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine.
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-

' diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,

choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine,  spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (+) 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-
yhethoxylphenyl]-2-hydroxypropanoic acid ; '

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, 2-dimethylaminoethanol, N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine.
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum saits of (-) 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-
yDethoxy]phenyl])-2-hydroxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, tricthylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, -ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline.
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,

tralkylamine, thiamine, aminopyrimidine,  aminopyridine, purine, spermidine,
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alkylphenylaminé, glycinbl, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine.
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,
lysine, arginine, Seri_ne, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of () 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
ylethoxy)phenyl}-2-benzyloxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaininoethanol, 2-dimethylaminoethanol, =~ N-ethylmorpholine, ~ N-ethylpiperidine,
glucamine, glucosamine, hydrabaniine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidiné, pfocaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediatﬁine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,

norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,

~ lysine, arginine, serine, 'threonine, phenylalanine, guanidine, substituted guanidine, ammonium,

substituted ammonium or aluminum salts of (+) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-

~ yl)ethoxy]phenyl}-2-benzyloxypropanoic acid ;

Li, Na; K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethjlaminoethanol,- 2-diméthylam’inoethanol, N-ethyimorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine.
pipei'azine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, ° tromethamine, dicthanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, di_cyclohexylamine, benzylamine, phenylethylamine, dialkylamine.

-trialkylamine,  thiamine,  aminopyrimidine, = aminopyridine, purine, spermidine,

-alk’ylphenylémine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine.-

norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,

substituted ammonium or aluminum salts of (-) 3-{4-[2-(2,3-dihydro-1,4-benzoxazin-4-

- yDethoxy]phenyl]-2-benzyloxypropanoic acid ;
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enediamine, betaine, caffeine, 2-

Li Li, Na, K, Ca, Mg, i"“e, Cu, Zn, Mn, N,N’-diacetylethyi
diethylaminoethanol, = 2-dimethylaminoethanol,  N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, pﬁﬁne, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of () 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxy]phenyl]-2-butoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylipiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine, thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (+) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxy]phenyl]-2-butoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol,  N-ethylmorpholine, = N-ethylpiperidine.
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
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choline hydroxide, dicycloheleamine, benzylamine, phenylethylamine, dialkylamine.

trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine

£

norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, orithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-

yl)ethoxy]phenyl]-Z-butoxypropanoic acid ;

Li, Na, X, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-

 diethylaminoethanol, 2-dimethylaminoethanol, - N-ethylmorpholine, N-ethylpiperidine,

glucamine, glucosaminé, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procéine,' purines, theobromine, - triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine,'N,N’-diben'zylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide,' dicyciohexylaminé, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine,  amiriopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (&) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxy]phenyl}-2-hexyloxypropanoic acid ; | o

" Li, Na, K, Ca, Mg, Fe, Cu, Zn,' Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-

diethylaininoethanol, 2-dimethylaminoethanol,  N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, -methylglucamine, morpholine,
piperazine," pi'peridiné, proi:ainé; purines,  theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N'-
diphenylethylenediamine, N,N’-dibehzylethyleﬂedimnine, N-benzyl'phenylethylamine, choline.
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine, "thiamin'e, amindpyrimidihe, aminopyridine, purine,  spermidine,
'alkylpheﬁylamine,' glycinol, p'henyl. glycinol, glycine, alanine, valine, leucine, isoleucine,

norleucine, tyrosine, cystine, cysteine, methionine, prdline, hydroxy';')ro'line, histidine, omithine,

o lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
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substituted ammonium or aluminum salts of (+) 3-[4-[2-(2,3-dihydro-1.4-benzoxazin-4-
yhethoxy]lphenyl]-2-hexyloxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine,  aminopyridine, = purine,  spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
ylethoxylphenyl}-2-hexyloxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, tricthylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzy] phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine.
trialkylamine,  thiamine, aminopyrimidine,  aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, omithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (%) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yDethoxy]phenyl}-2-phenoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,

glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
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piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norléucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (+) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-
yl)ethoxy]phenyl]-2-phenoxypropanoic acid ; | '

Li, lNa, K, Ca, Mg, Fe, 'Cu, Zn, Mn, N,N’-diacetylethylenediamine,- betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, “hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, pipeﬁdiﬁe, procaine, purines, theobromine, triethylamine, trimethylamine,
uipropyla.miné, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, bhenylethyla:mine, dialkylamine,

‘trialkylamine,  thiamine,  aminopyrimidine, aminopyridine, purine, spermidine,

alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 3-[4-[2-(2,3-dihydro-1,4-benzoxazin-4-

yl)ethoxy]jphenyl}-2-phenoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, = 2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,

-glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,

piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, - phenylethylamine, dialkylamine,

trialkylamine, thiamine,  aminopyrimidine, aminopyridine, purine, spermidine,
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alkylphenylamine, glycindl, phenyl glycinol, glycine, aiani;e, valine, leucine, isoleucine.
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of () 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-
y)ethoxy]phenyl]-2-phenoxypropanoic acid ;

Li, Na, X, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol,  N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, éthylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, lencine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (+) 3-[4-[2-(2,3-dihydro-1,4-benzothiazin-4-
yl)ethoxy]phenyl]-2-phenoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, tricthylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-

" diphenylethylenediamine, N,N*-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,

choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norfeucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonjum,
substituted ammonium or aluminum salts of (-) '3-{4-[2-(2,3~dihydro-1,4—benzothiazin—4—
yl)ethoxy]phenyl]-2-phenoxypropanoic acid ;
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Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylencdiamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol,  N-ethylmorpholine, N-ethylpiperidine,
gludamine, glucosaniine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, pipéridine,' procaine, purines, theobromine, ..triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine, - thiamine, aminopyrimidine,  aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystiné, éysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenYIalanine, guanidine, substituted guanidine; ammonium,
substituted ammonium or aluminum salts of () 2-methy!-3-[4-{2-(2,3-dihydro-1,4-benzoxazin-
4-yl)ethoxy]phenyl]-2-phehoxypropanoic acid ; |

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, 2-diméthylaminoethanol, N-ethylmorpholine, = N-ethylpiperidine,
glucanﬁﬁe, glucosamine, hydrabamine, isopropylamine, inethylglucamine, morpholine,
piperézine, piperidine, procaine, purines, theobromine, 'triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamineé, meglumine, ethylenediamine, NN’-
diphenylethylenediamine, N,N’-dibenzylethyl_enediamine, N-benzy] phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, - phenylethylamine, dialkylamine.
trialkylamine, - thiamine, aminopyrimidine, ° aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, -alanine, valine, leucine, isoleucine,

norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,

* lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,

substituted ammonium or aluminum salts of (+) 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-
4-y1)ethoxy]phenyl]-'2-#henoxyprop'anoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, 'N-ethylmorpholine, = N-ethylpiperidine,

- glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,

‘'piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,

tripropylamine, tromethamine, diethanolamine, ~meglumine, ethylenediamine, N,N’-

diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,.
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choline hydroxide, dicyclehexylamine, benzylamine, _phenylethylamine, dialkylamine.
trialkylamine, thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine.
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 2-methyl-3-[4-[2-(2,3-dihydro-1,4-benzoxazin-
4-ylethoxy)phenyl]-2-phenoxypropanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, ~ 2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine.
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine.
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, megiumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, orithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted gnanidine, ammonium,
substituted ammonium or aluminum salts of (+) 2-methyl-3-[4-[2-(2,3-dihydro-1,4-
benzothiazin-4-yl)ethoxy]phenyl}-2-phenoxy propanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylencdiamine, betaine, caffeine, 2-
diethylaminoethanol, = 2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, tricthylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, 'dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,

lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
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substituted ammonium or aluminum salts of (+) 2-methyl-3 [4-[2-(2. 3-d1hydro-1 4-
benzothlazm-4-yl)ethoxy]phenyl]-2-phenoxy propanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-dlacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol,  2-dimethylaminoethanol, 'N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylatniné, ‘methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, ‘trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, .phenylethylamine, dialkylamine,
trialkylamine, ~ thiamine, = aminopyrimidine, aminopyridine, * purine, . spermidine,
alkyli)henylmnine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, h‘ydroxy proline, histidine, ornithine,
lysine, arginine, serine, thréonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-) 2-methyl- 3—[4-[2 -(2,3-dihydro-1,4-benzothiazin-
4-yl)ethoxy]phenyl]-2-phenoxy propanoic acid ;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, =~ 2-dimethylaminoethanol, ~ N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, ‘methylglucamine, morpholine,

piperazine, piperidine, procaine, purines, theobromine, -triethylamine, trimethylamine,

tripropylamine, tromethamine, diethanolamine, meglumine, ethylenediamine, N,N’-

diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline.
choline hydroxide, dicyclohexylamine,- _beﬁzylamine, -phenylethylamine, dialkylamine,
tﬁalkylamine, thiamine,  aminopyrimidine,  aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, pheny! glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, h‘yd_roxy proline, histidine, omnithine,
lysine, arginine, Seriﬁe,~threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (%) 3- [4-(4-benzyl-3 4-dihydro-2H-1,4-benzoxazin-
-yl)methoxyphenyl]-Z-ethoxypropan01c acid;

Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, NN’-dxacetylethylenedlamme betaine, caffeine, 2-
dlethylammoethanol, 2-d1methylam1noethanol, N-ethylmorpholine,  N-ethylpiperidine,

glucamine, glucosamine, hydrabamine, isopropylamine, ‘methylglucamine, morpholine,
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piperazine, piperidine, g_.;;gggine, purines, theobrominc._:__,( triethylamine, trimethylamine,
fripropylamine, tromethamine, diethanolamine, meglunﬁ;xe, ethylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine,  thiamine, aminopyrimidine,  aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine, guanidine, substituted guanidine, ammonium,
substituted ammoninm or aluminum salts of (+) 3-[4-(4-benzyl-3 4-d1hydro-2H~ ,4-benzoxazin-
2-yhmethoxyphenyl]-2-ethoxypropanoic acid ;
Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn, N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, = 2-dimethylaminoethanol, = N-ethylmorpholine, = N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, diethanolamine, meglumine, ecthylenediamine, N,N’-
diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-benzyl phenylethylamine, choline,
choline hydroxide, dicyclohexylamine, benzylamine, phenylethylamine, dialkylamine,
trialkylamine, thiamine, aminopyrimidine, aminopyridine, purine, spermidine,
alkylphenylamine, glycinol, phenyl glycinol, glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylatanine, guanidine, substituted guanidine, ammonium,
substituted ammonium or aluminum salts of (-} 3-[4-(4-benzyl-3,4-dihydro-2H-1,4-benzoxazin-
2-yl)methoxyphenyl]-2-ethoxypropanoic acid ;
19. - A pharmaceutical composition which comptises a compound: of formula (T)
R’ |
RA X, /
3 —40Hz)n (O)EAr—g/lL . @
R N YR
R
as defined in claims 1 - 5 or a compound as claimed in claim 16 and 18 and a

pharmaceutically acceptable carrier, diluent, excipient or solvate.
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20. A pharmaceutical composition which comprises a compound of formula (I) as
defined inclaims 1 -5 ora coxhpoimd as claimed in claim 16 and 18 and HMG CoA
reductase inhibitors, fibrates, nicotinic acid, cholestyramine, cholestipol, probucol or
their combination and a pharmaceu_tically acceptable carrier, diluent, excipient or
solvate. '

21. A pharmaceutical composition as claimed in claims 19 and 20 in the form of a
tablet, capsule, poWder, syrup, solution or suspension. |

22. A pharmaceutical coinbosition as claimed in claims 19 and 20 for the treatment
and / or prevention of type II diabetes, glucose intolerance, leptin resistance,
dyslipidaemia, disorders related to Syndrome X such as hypertension, obesity, insulin
resistance, afherosclérosis, hyperlipidemia, .coronary artery disease and other
cardiovascular disorders, certain renal diseases including glomerulonephritis,
glomemiosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, nephropathy,
disorders related to endothelial cell activation, psoriasis, polycystic ovarian syndrome
(PCOS), usefui as aldose reductase inhibitors, for improvihg cognitive functions in
dementia, as inflammatory agents and treating diabetic complications, osteoporosis,
inflaimmatory bowel diseases, myotonic dystrophy, pancreatitis, retinopathy,
arteripsclerosis, xanthoma or cancer.

23. A method of preventing or treating hypercholesteremia, obesity with beneficial
effects on hyperlipemia, hyperglycemia, osteoporosis, obesity, glucose intolerance,
insulin resistance or diseases in which insulin resistance is the underlying |
pathophysiological mechanism comprising administering a compound of formula (I) as
defined in claims 1-5, 9-11 or a compoﬁnd ‘as claimed in claim 16 or 18 or a
pharmaceutical compositidn according to claim 19 or 20 to Ia patient in need thereof.

24. . A method according to claim 23, wherein the disease is type II diabetes, impaired
glucose tolerance, dyslipidemia, disorders related to Syndrome- X including
hypertension, obesity, insulin resistance, atherosclerbsis, hyperlipidemia, coronary artery
disease and other cardiovascular disorders; renal diseases including glomerulonephritis,
glomerulosclerosis, nephrotic syndrome, or hypertenéive nephrosclerosis; psoriasis,
polycystic ovarian syndrome (PCOS), dementia, diabetic complications and

osteoporosis.
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25. A method acgording to claim 23 for the treatment and / or prophylaxis of
disorders related to Syndrome X, which comprises administering an agonist of PPAR«
and / or PPARy of formula (I) as claimed in any one of claims 1-5, 9-11 or a compound
as claimed in claim 16 or 18 or a pharmaceutical composition according to claim 19 or
20 to a patient in need thereof.

26. A method of reducing total cholesterol, body weight, blood plasma glucose,
triglycerides, LDL, VLDL and free fatty acids in the plasma comprising administering a
compound of formula (1), as defined in claims 1-5, 9-11 or a compound as claimed in
claim 16 or 18 or a pharmaceutical composition according to claim 19 or 20 to a patient
in need thereof.

27. A method of preventing or treating hyperlipemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin
resistance, or diseases in which insulin resistance is the underlying pathophysiological
mechanism comprising administering to a patient in need thereof an effective amount of
a compound of formula (I) as defined in claims 1-5, 9-11 or a compound as claimed in
claim 16 or 18 or a phammacentical composition according to claim 19 or 20 in
combination/concomittant with HMG CoA reductase inhibitors, fibrates, nicotinic acid,
cholestyramine, colestipol or probuco] or their combination within such a period so as to
act synergéstically.

28. A method according to claim 27, wherein the disease is type II diabetes, impaired
glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as hypertension,
obesity, atherosclerosis, hyperlipidemia, coronary artery disease and other

cardiovascular disorders, certain renal diseases including glomerulonephritis,

‘glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,

nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma and cancer.
29. A method according to claim 27 for the treatment and / or prophylaxis of
disorders related to Syﬁdrome X, which comprises administering to a patient in need

 thereof an agonist of PPARa and / or PPARy of formula (I) as claimed in claims 1-5, 9-
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11 or a compound as claimed in claim 16 or 18 or a pharmaceutical composition

according to claim 19 or 20 and HMG CoA reductase inhibitors, fibrates, nicotinic acid,

'cholestyramine, colestipol or probucol or their combination within such a period as to

act synergistically.
30. A method of reducing'plasma glucose, triglycerides, total cholesterol, LDL,

VLDL and free fatty acids in the plasma, which comprises administering a compound of

formula (I) claimed in any one of claims 1-5, 9-11 or a compound as claimed in claim 16

or 18 or a pharmaCeutical composition accof‘din_g to claim 19 or 20,

combination/concomittant with HMG CoA reductase inhibitors, fibrates, nicotinic acid,
cholestyramine, colestipol or probucol which may be administered together or within
such a period as to act synergistically together to a patient in need thereof.

31.  Use of a compound of formula (I) as defined in claims 1-5, 9-11 or a compound

as claimed in claim 16 or 18 or a pharmaceutical cdmposition according to claim 19 or

20 for prevenﬁhg or treating hyperlipidemia, h):rpe_rcholesteremia, hyperglycemia,

osteoporosis, obesity, glucose intolerance, léptin resistance, insulin resistance; or
diseases in which insulin resistance is the underlying'pathophysiological mechanism.

32. Use of a compound according to claim 31, wherein the disease is type II
diabetes, impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X
such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease
and other cardiovascular disorders, certain renal diseases ihcluding glomerulonephritis,
glom’emldsclero'sis',. nephrotic syndrome, hjrpértenSiV_e nephrosclerosis, retinopathy,

nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian

' 'syndrome (PCOS), useful as aldose reductase inhibitors, for ‘improving cognitive

functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseasés, myotonic dystrdphil, pahcreatitis, artérioéclerosis, xanthoma or cancer.
33. = Use of a compound of formula '(I)' as déﬁned in claims 1-5, 9-11 or a compound
as claimed in claim 16 or 18 or a pharmaceutical composiﬁbn éccording to claim 19 or
20 for reducing plasma glucose, triglycerides, total cholesterol, LDL, VLDL and free
fatty acids in the plasma. |

34.  Use of a compound of formula (I) as defined in any b'né of claims 1-5,9-11 or
a compouhd as claimed in claim 16 or 18 or a pharmaceutical composition as claimed in

claim 19 or 20 in combination/éoncomittaﬁt with HMG CoA reductase inhibitors,
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fibrates, nicotinic au.:m;i cholestyramine, colestipolsi‘__qr; probucol which may be
administered togethéé ox.:' within such a period as to ac; synergistically togeth;:r for
preventing or treating hyperlipidemia, hypercholesteremia, hyperglycemia, osteoporosis,
obesity, glucose intolerance, leptin resistance, insulin resistance, or diseases in which
insulin resistance is the underlying pathophysiological mechanism to a patient in need
thereof.

35. Use of a compound according to claim 34, wherein the disease is type II
diabetes, impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X
such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease
and other cardiovascular disorders, certain renal diseases including glomerulonephritis,
glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseases, inyotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
36.  Use of a compound of formula (I) as defined in any one of claims 1 - 5,9~ 11 or
a compound as claimed in claim 16 or 18 or a pharmaceutical composition as claimed in
claim 19 or 20 in combination/concomittant with HMG CoA reductase inhibitors,
fibrates, nicotinic acid, cholestyramine, colestipol or probucol for reducing plasma
glucose, triglycerides, total cholesterol, LDL, VLDL or free fatty acids in the plasma.

37. Use of a compound of formula (I) as defined in any one of claims 1 -5,9-11 ora
compound as claimed in claim 16 or 18 or a pharmaceutical composition as claimed in
claim 19 or 20 for preparing a medicament for preventing or treating hyperlipidemia,
hypercholesteremia, hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin
resistance, insulin resistance, or diseases in which insulin resistance is the underlying
pathophysiological mechanism.

38. Use of a compound according to claim 37, wherein the disease is type 1I
diabetes, impaired glucose tolerance, dyslipidacmia, disorders related to Syndrome X
such as hyper-tension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease
and other cardiovascular disorders, certain renal diseases including glomerulonephritis,
glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,

nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
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~ syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive

functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseases, myotbnic dystrophy, pancreatitis, arteriosclerosis, xénthomg or cancer.
39. Useofa compound of formula (IT) as defined in any one of claims 1 - 5,9 - 11 or
a compound as claimed in claim 16 or 18 or a pharmaceutical composition as claimed in
claim 19 or 20 for preparing a medicament for reducing plasma glucose, triglycerides,
total cholesterol, LDL, VLDL and free fatty acids in the plasma.

40. Use of a compound of formula (I) as defined in any one ofclaims1-5,9-11or
a compound as claimed in claim 16 or 18 or a pharmaceutical composition as claimed in
ciaim 19 or 20 for preparing a medicament in combihation/concomittant with HMG
CoA reductase inhibitors, fibrates, nicotinic acid, cholestyramine, colestipol or probucol
for preventing or treating hyperlipezrﬁa, hyperéholesteremia, hyperglycemia,
osteoporosis, obesity, glucose intolerance, leptin resistance, insulin resistance, or
diseases in which insulin resistance is the unde‘rlyin‘g p'athophysiologicﬁl mechanism.

41. Use of a compound according to claim 40, wherein the disease is type II
diabetes, impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X

such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease

~ and other cardiovascular disorders, certain renal diseases including glomerulonephritis,

glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian

syndrome (PCOS), ﬁse_ful as aldose reductase inhibitors, for improving cognitive

functions in dementia and treating diabetic complications, osteoporosis, inflammatory

bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
42.  Use of a compound of formula (I) as defined in any one of claims 1 -5,9- 11 or
a compound as claiingd in claim 16 or 18 or a pharmaceutical composition as claimed in
claim 19 or 20 for preparing a medicament in combinaﬁon/concomittant with HMG
Cc)_A reductase inhibitors, fibrates, nicotinic acid, cholestyramine, colestipol or probucol
for reducing plasma glucose, triglycerides, total cholesterol, LDL, VLDL or free fatty
acids in the plasma. _ . , '

43. A medicine for preventing or treating hyperlipidemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin

resistance, or diseases in which insulin resistance is the underlying pathophysiological
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mechanism comprisi@igfs @gministering an effective amount of a compound of formula ()

as defined in any one of claims 1 - 5, 9 - 11 or a compound as claimed in claim 16 or 18
or a pharmaceutical composition as claimed in claim 19 or 20.

44. A medicine according to claim 43, wherein the disease is type II diabetes,
impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as
hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease and other
cardiovascular disorders, certain renal diseases including glomerulonephritis,
glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseases, mybtonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
45. A medicine for reducing plasma ghicose, triglycerides, total cholesterol, LDL,
VLDL and free fatty acids in the plasma comprising an effective amount of compound
of formula (I) as defined in any one of claims 1 - 5, 9 - 11 or a compound as claimed in
claim 16 or 18 or a pharmaceutical composition as claimed in claim 19 or 20.

46. A medicine for preventing or treating hyperlipidemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin
resistance, or diseases in which insulin resistance is the underlying pathophysiological
mechanism comprising a compound of formula (I) as defined in any one of claims 1 - 5,
9 - 11 or a compound as claimed in claim 16 or 18 or a pharmaceutical composition as
claimed in claim 19 or 20 and HMG CoA reductase inhibitors, fibrates, nicotinic acid,
cholestyramine, colestipol or probucol.

47. A medicine according to claim 46, wherein the disease is type II diabetes,
impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as
hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease and other
cardiovascular disorders, certain renal diseases including glqmerulonephritis,
glomerulosclerosis, nephrotic syadrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
functions in dementia and treating diabetic complications, osteoporosis, inflammatory

bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
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48. A medicine for reducing plasma glucose, triglycerides, total cholesterol, LDL,
VLDL and free fatty acids in the plasma, which comprises a compound of formula (I)
claimed in any one of claims 1 - 5, 9 - 11 or a compound as claimed in claim 16 or 18 or
a pharmaceutical composition as claimed in claim 19 or 20 and HMG CoA reductase
inhibitors, fibrates, nicotinic acid, cholestyramine, colestipol or probucol.

49. A process for preparing a compound of formula (I)

R1
2 6 7
3 Foraroma =L ®
R 1. NS rRD . |

its derivatives, its analogs, its tautomeric forms, its stereoisomers, its polymorphs, its
pharmaceutit_:ally acceptable salts, its pharmaceutically acceptable solvates, wherein the
groups R!, R? Rs, R* and the groups R’ and R® when éttag:hed to carbon atom, may be

- same or different and represelit hydrogen, halogen, hydroxy, nitro, cyano, formyl or

unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
heteroaralkoxy, acyl, acyloxy, amino, acylamino, -monoalkylamino, dialkylamino,

arylamino, aralkylamino, alkoxycarbonyl, aryloxycarbohyl, aralkoxycarbonyl, alkylthio,

‘alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid

or its derivatives, or sulfonic acid or its derivatives; one or both of R’ and'R® may also
represent an oxo group when they are attached to carbon atom; R® and R® when attached
to nitrogen atom represent hydrogen, hydrbxy, formy!} or unsubstituted or substituted
groups selected from alkyl, cycloalkyl,'alkéiy, cycloélkb)':y, aryl, aralkyl, heterocyclyl,

heteroaryl, heteroaralkyl, acyl, acyloxy, amino, acylamino, monoalkylamino,

'dialkylamino, arylamino,' araikylémino; aryloxy, aralkoxy, heteroaryloxy,

heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, -aralkoxycarbonyl, alkylthio groups,
carboxylic acid derivatives, or sulfonic acid derivatives; X represents a heteroatom
selected from oxygen, sulfur or NR! where R! repreéents hydrégen or unsubstitutedh or
substituted groups sele;:fed from alkyl, pycloailkyl, aryl, aralkyl, acyl, alkoxycarbonyl,
aryloxycarbonyl or arallcoxycarbqny] groups; Ar represents an unsubstituted or

substituted divalent sin_gle ‘or fused aromatic or heterocyclic group; R’ represents
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hydrogen atom, hydroxy, alkoxy, halogen, lower alkyl unsubstituted or substituted
aralkyl group or forms ‘a bond together with the adjacent group R% R® represents
hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl or unsubstituted or
substituted aralkyl or R® forms a bond together with R”; R® represents hydrogen or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,
atkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; R!? represents hydrogen; Y represents
oxygen or NR'?, where R"2 represents hydrogen, alkyl, aryl, hydroxyalkyl, aralkyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; R'® and R™ together may form a 5 or 6
membered cyclic structure containing carbon atoms, atleast one nitrogen atom and
which may optionally contain one or two additional heteroatoms selected from oxygen,
sulfur or nitrogen; the linking group represented by -(CH;)y-(O)m- may be attached
either through a nitrogen atom or a carbon atom; n is an integer ranging from 1-4 and m
is an integer 0 or 1, which comprises hydrolysing, 2 compound of formula (I) where R'°
represents unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl,
aralkyl, heterocyclyl, heteroaryl or heteroaralkyl group and all other symbols are as
defined above.
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