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The present invention relates to novel propionic acid deriva 
tives. More particularly, the present invention relates to beta 
phenyl alpha-oxysubstituted propionic acids of the general 
formula (I). The present invention also relates to processes for 
the preparation of compounds of the formula (I) and their use 
in the preparation of compounds of formula (II). 
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NOVEL 
BETA-PHENYL-ALPHA-OXYSUBSTITUTED 
PROPIONIC DERIVATIVES: PROCESS FOR 
ITS PREPARATION AND THEIR USE IN THE 
PREPARATION OF PHARMACEUTICALLY 

IMPORTANT COMPOUNDS 

FIELD OF THE INVENTION 

[0001] The present invention relates to novel propionic acid 
derivatives. More particularly, the present invention relates to 
[3-phenyl ot-oxysubstituted propionic acids of the general for 
mula (I) 

their derivatives, their analogs, their tautomeric forms, their 
stereoisomers, their salts, their solvates Wherein W represents 
NR12, Rl2 represents hydrogen, R10 and R11 may be same or 
different and represent hydrogen or substituted or unsubsti 
tuted group selected form alkyl, alkoxy, aryl or aralkyl group; 
Ar represents substituted or unsubstituted divalent single or 
fused aromatic or heterocyclic group; R5 represents hydrogen 
atom, hydroxy, alkoxy, halogen, alkyl, substituted or unsub 
stituted aralkyl group or forms a bond together With the adja 
cent group R6; R6 represents hydrogen, hydroxy, alkoxy, 
halogen, loWer alkyl group, acyl, substituted or unsubstituted 
aralkyl or R6 forms a bond together With R5 ; R7 may be 
hydrogen or substituted or unsubstituted groups selected 
from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycar 
bonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocar 
bonyl, acyl, heterocyclyl, heteroaryl, heteroaralkyl groups; 
R8 may be hydrogen or substituted or unsubstituted groups 
selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, 
heteroaryl or heteroaralkyl groups; Y represents oxygen, sul 
fur or NRl3 , where R13 represents hydrogen or substituted or 
unsubstituted groups selected from alkyl, aryl, hydroxyalkyl, 
aralkyl heterocyclyl, heteroaryl, or heteroaralkyl groups; R8 
and R13 together may form a substituted or unsubstituted 5 or 
6 membered cyclic structure containing carbon atoms, Which 
may optionally contain one or more heteroatoms selected 
from oxygen, sulfur or nitrogen; m is an integer ranging from 
0-6. 
[0002] The compounds of formula (I) are novel intermedi 
ates, useful in the synthesis of novel antidiabetic compounds 
of the formula (II), Which has been made subject matter of our 
PCT application entitled “New bicyclic compounds and their 
use in medicine, process for their preparation and pharma 
ceutical compositions containing them” ?led simultaneously 
on the same day. 

(11) 
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Wherein R1, R2 and R3 , R4 When attached to the carbon atom, 
may be same or different and represent hydrogen, halogen, 
hydroxy, nitro, cyano, formyl or substituted or unsubstituted 
groups selected from alkyl, cycloalkyl, alkoxy, to 
cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, 
heteroaryl, heteroaralkyl, heteroaryloxy, heteroaralkoxy, 
acyl, acyloxy, hydroxyalkyl, amino, acylamino, monoalky 
lamino, dialkylamino, arylamino, aralkylamino, alkoxycar 
bonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, ary 
loxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, 
alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycar 
bonylamino, carboxylic acid or its derivatives, or sulfonic 
acid or its derivatives; one or both of R3 and R4 may represent 
oxo or thioxo group When they are attached to carbon atom; 
R3 and R4 When attached to nitrogen atom represent hydro 
gen, hydroxy, formyl or substituted or unsubstituted groups 
selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, 
aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, 
hydroxyalkyl, amino, acylamino, monoalkylamino, dialky 
lamino, arylamino, aralkylamino, aminoalkyl, aryloxy, 
aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxycarbonyl, 
aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxy 
alkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic 
acid derivatives, or sulfonic acid derivatives; X represents a 
heteroatom selected from oxygen or sulfur; W represents 
NRIZ, %(:O)i(CRlORl l)0iNRl2, AD-aryI-(CRIORU) 
oiNRlz, where R12 represents hydrogen or substituted or 
unsubstituted group selected from alkyl, aryl or aralkyl 
groups; 0 is an integer ranging from 0-6; R10 and R1 1 may be 
same or different and represent hydrogen or unsubstituted or 
unsubstituted group selected form alkyl, alkoxy, aryl or 
aralkyl group; Ar represents substituted or unsubstituted diva 
lent single or fused aromatic or heterocyclic group; R5 repre 
sents hydrogen atom, hydroxy, alkoxy, halogen, alkyl, sub 
stituted or unsubstituted aralkyl group or forms a bond 
together With the adjacent group R6; R6 represents hydrogen, 
hydroxy, alkoxy, halogen, alkyl group, acyl, substituted or 
unsubstituted aralkyl or R6 forms a bond together With R5 ; R7 
may be hydrogen or substituted or unsubstituted groups 
selected from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, 
alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, ary 
laminocarbonyl, acyl, heterocyclyl, heteroaryl, l, het 
eroaralkyl groups; R8 may be hydrogen or substituted or 
unsubstituted groups selected from alkyl, cycloalkyl, aryl, 
aralkyl, heterocyclyl, heteroaryl or heteroaralkyl groups; Y 
represents oxygen, sulfur or NR9, Where R9 represents hydro 
gen or substituted or unsubstituted groups selected from 
alkyl, aryl, hydroxyalkyl, aralkyl heterocyclyl, heteroaryl, or 
heteroaralkyl groups or NR9 represents chiral amine, chiral 
amine alcohols derived from chiral amino acid; R8 and R9 
together may form a substituted or unsubstituted 5 or 6 mem 
bered cyclic structure containing carbon atoms, Which may 
optionally contain one or more heteroatoms selected from 
oxygen, sulfur or nitrogen; m and n are integers ranging from 
0-6. 

[0003] The present invention also relates to processes for 
the preparation of compounds of the formula (I) and their use 
in the preparation of compounds of formula (II). 
[0004] The compounds of general formula (II) are useful in 
reducing body Weight and for the treatment and/or prophy 
laxis of diseases such as atherosclerosis, stroke, peripheral 
vascular diseases and related disorders. These compounds are 
useful for the treatment of hyperlipidemia, hyperglycemia, 
hypercholesterolemia, loWering of atherogenic lipoproteins, 
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VLDL (very loW density lipoprotein) and LDL. The com 
pounds of the present invention can be used for the treatment 
of renal diseases including glomerulonephritis, glomerulo 
sclerosis, nephrotic syndrome, hypertensive nephrosclerosis 
and nephropathy. The compounds of general formula (II) are 
also useful for the treatment and/or prophylaxis of leptin 
resistance, impaired glucose tolerance, disorders related to 
syndrome X such as hypertension, obesity, insulin resistance, 
coronary heart disease and other cardiovascular disorders. 
These compounds may also be useful as aldose reductase 
inhibitors, for improving cognitive functions in dementia, 
treating diabetic complications, disorders related to endothe 
lial cell activation, psoriasis, polycystic ovarian syndrome 
(PCOS), in?ammatory boWel diseases, osteoporosis, myo 
tonic dystrophy, pancreatitis, arteriosclerosis, retinopathy, 
xanthoma, eating disorders, in?ammation and for the treat 
ment of cancer. The compounds of the present invention are 
also useful in the treatment and/or prophylaxis of the above 
said diseases in combination/concomittant With one or more 

HMG CoA reductase inhibitors; cholesterol absorption 
inhibitors; antiobesity drugs; lipoprotein disorder treatment 
drugs; hypoglycemic agents: insulin; biguanides; sulfony 
lureas; thiaZolidinediones; dual PPARO. and y or a mixture 
thereof. 

BACKGROUND OF THE INVENTION 

[0005] Atherosclerosis and other peripheral vascular dis 
eases affect the quality of life of millions of people. There 
fore, considerable attention has been directed toWards under 
standing the etiology of hypercholesterolemia and 
hyperlipidemia and development of effective therapeutic 
strategies. 
[0006] Hypercholesterolemia has been de?ned as plasma 
cholesterol level that exceeds arbitrarily de?ned value called 
“normal” level. Recently, it has been accepted that “ideal” 
plasma levels of cholesterol are much beloW the “normal” 
level of cholesterol in the general population and the risk of 
coronary artery disease (CAD) increases as cholesterol level 
rises above the “optimum” (or “ideal”) value. There is clearly 
a de?nite cause and effect-relationship betWeen hypercholes 
terolemia and CAD, particularly for individuals With multiple 
risk factors. Most of the cholesterol is present in the esteri?ed 
forms With various lipoproteins such as LoW density lipopro 
tein (LDL), Intermediate density lipoprotein (IDL), High 
density lipoprotein (HDL) and partially as Very loW density 
lipoprotein (VLDL). Studies clearly indicate that there is an 
inverse correlationship betWeen CAD and atherosclerosis 
With serum HDL-cholesterol concentrations, (Stampfer et al., 
N. Engl. J Med, 325 (1991), 373-381) and the risk of CAD 
increases With increasing levels of LDL and VLDL. 

[0007] In CAD, generally “fatty streaks” in carotid, coro 
nary and cerebral arteries, are found Which are primarily free 
and esteri?ed cholesterol. Miller et al., (Br Med. J, 282 
(1981), 1741-1744) have shoWn that increase in HDL-par 
ticles 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., Arleriosclerosis 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, Which is knoWn as 
reverse cholesterol transport, (Macikinnon et al., J. Biol. 
chem. 261 (1986), 2548-2552). Therefore, agents that 
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increase HDL cholesterol Would have therapeutic signi? 
cance for the treatment of hypercholesterolemia and coronary 
heart diseases (CHD). 
[0008] Obesity is a disease highly prevalent in a?luent soci 
eties and in the developing World and is a major cause of 
morbidity and mortality. It is a state of excess body fat accu 
mulation. The causes of obesity are unclear. It is believed to 
be of genetic origin or promoted by an interactionbetWeen 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 appe 
tite suppression have been a part of obesity treatment. There 
is a need for ef?cient therapy to ?ght this disease since it may 
lead to coronary heart disease, diabetes, stroke, hyperlipi 
demia, gout, osteoarthritis, reduced fertility and many other 
psychological and social problems. 
[0009] Diabetes and insulin resistance is yet another dis 
ease Which severely affects the quality of large population in 
the World. Insulin resistance is the diminished ability of insu 
lin to exert its biological action across a broad range of con 
centrations. In insulin resistance, the body secretes abnor 
mally high amounts of insulin to compensate for this defect; 
failing Which, the plasma glucose concentration inevitably 
raises and develops into diabetes. Among the developed 
countries, diabetes mellitus is a common problem and is 
associated With a variety of abnormalities including obesity, 
hypertension, hyperlipidemia (J Clin. Invest., 75 (1985) 809 
817; N. Engl. J. Med317 (1 987) 350-357; 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 hyperinsulinemia have a con 
tributory 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 patho 
genic link-Syndrome-X. 
[0010] Hyperlipidemia is the primary cause for cardiovas 
cular (CVD) and other peripheral vascular diseases. High risk 
of CVD is related to the higher LDL (LoW Density Lipopro 
tein) and VLDL (Very LoW Density Lipoprotein) seen in 
hyperlipidemia. Patients having glucose intolerance/insulin 
resistance in addition to hyperlipidemia have higher risk of 
CVD. Numerous studies in the past have shoWn that loWering 
of plasma triglycerides and total cholesterol, in particular 
LDL and VLDL and increasing HDL cholesterol help in 
preventing cardiovascular diseases. 
[0011] Peroxisome proliferator activated receptors (PPAR) 
are members of the nuclear receptor super family. The gamma 
(y) isoform of PPAR (PPARY) has been implicated in regulat 
ing differentiation of adipocytes (Endocrinology, 135 (1994) 
798-800) and energy homeostasis (Cell, 83 (1995) 803-812), 
Whereas the alpha (0t) isoform of PPAR (PPARot) mediates 
fatty acid oxidation (Trend. Endocrin. Melab, 4 (1993) 291 
296) thereby resulting in reduction of circulating free fatty 
acid in plasma (Current Biol. 5 (1995) 618-621). PPARO. 
agonists have been found useful for the treatment of obesity 
(WO 97/ 36579). It has been recently disclosed that com 
pounds Which are agonists for both PPARO. and PPARY are 
suggested to be useful for the treatment of syndrome X (WO 
97/ 25042). Similar effect betWeen the insulin sensitiZer 
(PPARY agonist) and HMG CoA reductase inhibitor has been 
observed Which may be useful for the treatment of athero 
sclerosis and xanthoma (EP 0 753 298). 
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[0012] It is known that PPARY plays an important role in 
adipocyte differentiation (Cell, 87 (1996) 377-389). Ligand 
activation of PPAR is suf?cient to cause complete terminal 

differentiation (Cell, 79 (1994) 1147-1156) including cell 
cycle WithdraWal. PPARY is consistently expressed in certain 
cells and activation of this nuclear receptor With PPARY ago 
nists Would stimulate the terminal differentiation of adipocyte 
precursors and cause 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. 

[0013] 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 et al (Proc. Natl. Acad. Sci. (1996) 93, 
5793-5796) have reported that insulin sensitiZers Which per 
haps due to the PPAR agonist expression 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). 

PRIOR ART 

[0014] FeW [3-phenyl ot-hydroxysubstituted propionic acid 
derivatives have been reported Which have been used as inter 
mediates for the synthesis of various biologically active mol 
ecules. Some of such compounds described in the prior art are 
outlined beloW: 

i) European Patent Application EP0816316 discloses com 
pound of formula (IIIa) 

R] 

[ OH R! / 

The compound of formula (IIIa) Was further converted to 
1,2-ethanediaol derivative of the formula (IIIb) 

R1 n 

\ \ OH 

E/ / OH 
R2 

These 1,2-ethanediaol derivatives are useful intermediates for 
the pharmaceuticals and agricultural chemicals. 

(IIIa) 

(11111) 
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ii) Japanese Patent Application JP 10017540 discloses com 
pound of formula (IIIc) 

(111C) 
NH2 

HO COZBZI 

The compound of formula (IIIc) Was further converted to a 
compound of formula (IIId) 

(111d) 
0 

Boc /N 
O COZBZI 

iii) U.S. Pat. No. 6,410,576 discloses compound of formula 
(IIIe) 

(IIIe) 
R4 OH 

A2 

Wherein A2 is loWer alkylene Wherein the alkylene can be 
substituted phenyl. The compounds of formula Were further 
converted to thiaZolidine derivatives of the formula (IIIf) 

R3 S 

0 Y R4 OH 
J]\ Al N )\ 

R1 IiI/ T \A2 R5 
R2 o 0 

SUMMARY OF THE INVENTION 

[0015] With an objective to develop novel compounds for 
reducing blood glucose, lipid levels, loWering cholesterol and 
reducing body Weight With bene?cial effects in the treatment 
and/or prophylaxis of diseases related to increased levels of 
lipids, atherosclerosis, coronary artery diseases, Syndrome 
X, impaired glucose tolerance, insulin resistance, insulin 
resistance leading to type 2 diabetes and diabetic complica 
tions thereof, for the treatment of diseases Wherein insulin 
resistance is the pathophysiological mechanism and for the 
treatment of hypertension, With better e?icacy, potency and 

(1111) 
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lower toxicity, We focused our research to develop neW com 
pounds effective in the treatment of the above mentioned 
diseases. Effort in this direction has led to compounds having 
general formula (II). 
[0016] The main objective of the present invention is to 
provide novel [3-phenyl ot-oxysubstituted propionic acids of 
formula (I), their derivatives, their analogs, their tautomeric 
forms and their stereoisomers Which are useful in the synthe 
sis of compounds of formula (II). 
[0017] Another objective of the present invention is to pro 
vide a process for the preparation of compounds of formula 
(I), their derivatives, their analogs, their tautomers and their 
stereoisomers. 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] Novel [3-phenyl ot-oxysubstituted propionic acids 
having the general formula (I) 

their derivatives, their analogs, their tautomeric forms, their 
stereoisomers, their salts, their solvates Wherein W represents 
NR12, Rl2 represents hydrogen, R10 and R11 may be same or 
different and represent hydrogen or substituted or unsubsti 
tuted group selected form alkyl, alkoxy, aryl or aralkyl group; 
Ar represents substituted or unsubstituted divalent single or 
fused aromatic or heterocyclic group; R5 represents hydrogen 
atom, hydroxy, alkoxy, halogen, alkyl, substituted or unsub 
stituted aralkyl group or forms a bond together With the adja 
cent group R6; R6 represents hydrogen, hydroxy, alkoxy, 
halogen, loWer alkyl group, acyl, substituted or unsubstituted 
aralkyl or R6 forms a bond together, With R5 ; R7 may be 
hydrogen or substituted or unsubstituted groups selected 
from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycar 
bonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocar 
bonyl, acyl, heterocyclyl, heteroaryl, heteroaralkyl groups; 
R8 may be hydrogen or substituted or unsubstituted groups 
selected from, alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, 
heteroaryl or heteroaralkyl groups; Y represents oxygen, sul 
fur or NRl3 , where R13 represents hydrogen or substituted or 
unsubstituted groups selected from alkyl, aryl, hydroxyalkyl, 
aralkyl heterocyclyl, heteroaryl, or heteroaralkyl groups; R8 
and R13 together may form a substituted or unsubstituted 5 or 
6 membered cyclic structure containing carbon atoms, Which 
may optionally contain one or more heteroatoms selected 
from oxygen, sulfur or nitrogen; m is an integer ranging from 
0-6. 

[0019] The novel intermediate of formula (I) Where m is 0 
and all other symbols are as de?ned above may be prepared by 
reducing the compound of formula (IIIg) 
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(111g) 

Where R7, R8 andAr are as de?ned above may be carried out 
in the presence of gaseous hydrogen and a catalyst such as 
Pd/ C, Rh/C, Pt/ C, Raney nickel 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 
acetate and the like. A pres sure betWeen atmospheric pres sure 

and 80 psi may be employed. The catalyst may be preferably 
5-l0% Pd/C and the amount of catalyst used may range from 
1-50% W/W. The reaction may also be carried out by employ 
ing metal solvent reduction such as magnesium, iron, tin, 
samarium in alcohol or sodium amalgam in alcohol, prefer 
ably methanol. The hydrogenation may be carried out in the 
presence of metal catalysts containing chiral ligands to obtain 
a compound of formula (I) in optically active form. The metal 
catalyst may contain Rhodium, Ruthenium, Indium and the 
like. The chiral ligands may preferably be chiral phosphines 
such as (28,3S)-bis(diphenylphosphino)butane, 1,2-bis 
(diphenylphosphino)ethane, l,2-bis(2-methoxyphenylphe 
nylphosphino) ethane, (—)-2,3-isopropylidene-2,3-dihy 
droxy- l ,4-bis(diphenylpho sphino) butane and the like. 

[0020] The compound of formula (IIIg) may be prepared by 
reacting the compound of formula (IIIh) 

O2NiAr4CHO (11111) 

WhereAr is as de?ned above With compound of formula (IIIi) 

(111i) 

Y 
where R13 represents (Cl-C6)alkyl group and all other sym 
bols are as de?ned earlier may be carried out in the presence 
of a base such as metal hydride such as NaH or KH; organo 
lithiums such as CH3Li, BuLi and the like; alkoxides such as 
NaOMe, NaOEt, t-BuO‘K+ and the like or mixtures thereof. 
The reaction may be carried out in the presence of solvents 
such as diethyl ether, THF, dioxane, DMF, DMSO, DME, 
dimethyl acetamide 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 —l0° C. to 30° C. The reaction is more effective 
under anhydrous conditions. 
[0021] In yet another embodiment of the present invention, 
the compound of formula (I) Where m is 0 and all other 
symbols are as de?ned above may be prepared by diaZotiZing 
the compound of formula (III k) to a compound of formula au 
and reducing the compound of formula (III 1) to yield com 
pound of formula (I). The reaction shoWn in scheme-III 
beloW: 
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Scheme-III 

R5 0 
R6 

0 N— CRIORH —Ar 
2 ( )m YRS 

NH2 

(111k) 
R5 0 

R6 
O2N—(CR10Rll)m—Ar 

YR8 

OR7 

(1111) 

R5 0 
R6 

WH—(CRl0R11),,,—Ar 
YR8 

0R7 

(1) 

[0022] The diaZotiaZiaon of the compound of the formula 
(III k) to obtain compound of formula (III 1) may be carried 
out using diaZotiZing agent such as sodium nitrite, isoamyl 
nitrite, potassium nitrite, ammonium nitrite and the like under 
acidic conditions using acids such as sulfuric acid, HCl, ace 
tic acid and the like, in an organic solvent such as alcohols 
such as methanol, ethanol, propanol and the like; l,4-diox 

R8020 

(HIi) 
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ane, THF, acetone and the like. Etherifying the residue using 
alkyl sulfates such as diethyl sulphate, dimethylsulphate and 
the like or alkyl halides such as ethyl iodide, methyliodide and 
the like, in the presence of solvents such as hydrocarbons like 
toluene, benzene and the like or DMF, DMSO, acetonitrile, 
THF, methyl isobutyl ketone (MIBK) and the like, in alkali 
bases such as sodium carbonate, potassium carbonate, 
sodium methoxide, sodium hydride, potassium hydride and 
the like. 

[0023] The reduction of compound of the formula (1111) to 
yield a compound of the general formula (I) may be carried 
out in the presence of gaseous hydrogen and a catalyst such as 
Pd/ C, Rh/C, Pt/ C, Raney nickel 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 
acetate and the like. A pres sure betWeen atmospheric pres sure 
and 80 psi may be employed. The catalyst may be preferably 
5-l0% Pd/C and the amount of catalyst used may range from 
l-50% W/W. The reaction may also be carried out by employ 
ing metal solvent reduction such as magnesium, iron, tin, 
samarium in alcohol or sodium amalgam in alcohol, prefer 
ably methanol. The hydrogenation may be carried out in the 
presence of metal catalysts containing chiral ligands to obtain 
a compound of formula (I) in optically active form. The metal 
catalyst may contain Rhodium, Ruthenium, Indium and the 
like. The chiral ligands may preferably be chiral phosphines 
such as (28,3S)-bis(diphenylphosphino)butane, 1,2-bis 
(diphenylphosphino)ethane, l,2-bis(2-methoxyphenyl phe 
nylphosphino)ethane, (—)-2,3-isopropylidene-2,3-dihy 
droxy- l ,4-bis(diphenylpho sphino) butane and the like. 
[0024] In yet another embodiment of the present invention, 
the compound of formula (I) Where m is 1-6, and all other 
symbols are as de?ned above may be prepared by folloWing 
the process described in scheme-IV beloW: 

S cheme- IV 

OR7 R70 

(IVa) 

R5 

(1) 

0R7 

(IVb) 



US 2011/0105748 A1 

[0025] The reaction of a compound of the general formula 
(llli) de?ned above With a compound of formula (lVa), to 
yield compound of formula (lVb) may be carried out in the 
presence of a base such as metal hydride like NaH or KH; 
organolithiums such as CH3Li, BuLi and the like; alkoxides 
such as NaOMe, NaOEt, t-BuO‘K+ and the like or mixtures 
thereof. The reaction may be carried out in the presence of 
solvents such as diethyl ether, THF, dioxane, DMF, DMSO, 
DME, dimethyl acetamide 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. 

[0026] The reduction of compound of the formula (lVb) to 
yield a compound of the formula (lVc) may be carried out in 
the presence of gaseous hydrogen and a catalyst such as Pd/C, 
Rh/C, Pt/C, Raney nickel 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 
acetate and the like. A pres sure betWeen atmospheric pres sure 
and 80 psi may be employed. The catalyst may be preferably 
5-10% Pd/C and the amount of catalyst used may range from 
1-50% W/W. The reaction may also be carried out by employ 
ing metal solvent reduction such as magnesium, iron, tin, 
samarium in alcohol or sodium amalgam in alcohol, prefer 
ably methanol. The hydrogenation may be carried out in the 
presence of metal catalysts containing chiral ligands to obtain 
a compound of formula (lVc) in optically active form. The 
metal catalyst may contain Rhodium, Ruthenium, Indium and 
the like. The chiral ligands may preferably be chiral phos 
phines such as (2S,3S)-bis(diphenylphosphino)butane, 1,2 
bis(diphenylpho sphino)ethane, 1 ,2-bis(2-methoxyphe 
nylPhenylphosphino)ethane, (—)-2,3-isopropylidene-2,3 
dihydroxy-1,4-bis(diphenylphosphino) butane and the like. 
[0027] The reaction of a compound of general formula 
(lVc) With a compound of formula (lVd) to provide a com 
pound of formula (I) may be carried out using solvents such as 
CH2Cl2, CHCl3, chlorobenZene, benZene, THF, in the pres 
ence of catalyst such as p-toluenesulfonic acid, methane 
sulfonic acid, TFA, TfOH, BF34OEt2 and the like. The reac 
tion may also be carried out using activated molecular sieves. 
The temperature of the reaction may range from 10° C. to 
100° C., preferably at a temperature in the range from 10° C. 
to 60° C. The imine product initially produce may be reducing 
using Na(CN)BH3iHCl. 
[0028] In yet another embodiment of the present invention, 
the compound of formula (I) Where m is 0 or 1 and all other 
symbols are as de?ned above may be prepared by diaZotiZing 
the compound of formula (lllk) to a compound of formula 
(Va), decomposition of compound of formula (Va) to a com 
pound of formula (1111) in the presence of alcohol such as 
R7OH and reducing the compound of formula (1111) to yield 
compound of formula (I). The reaction sequence is shoWn in 
scheme-V beloW: 

Scheme-V 

R5 0 
R6 

OzN—(CRloRll)n—Ar 
YR8 

NH2 

(111 k) 
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(1) 

[0029] The diaZotiaZiaon of the compound of the formula 
(lllk) Where m is 0, R6 is hydrogen and all other symbols are 
as de?ned above, to obtain compound of formula (Va) may be 
carried out using diaZotiZing agent such as sodium nitrite, 
isoamyl nitrite, potassium nitrite, ammonium nitrite and the 
like in the presence of catalytic amount of carboxylic acid 
such as acetic acid, propionic acid and the like, in suitable 
solvent such as chloroform, chlorobenZene, dichloroethane 
and the like or a mixture thereof at a temperature in the range 
of room temperature and re?ux temperature of the solvent 
employed for a period in the range of 0.5 to 16 h. 
[0030] Decomposing the arylalkyl diaZo acetate of the for 
mula (Va) to obtain a compound of formula (1111) Where R7 is 
as de?ned earlier excluding hydrogen and all other symbols 
are as de?ned earlier can be promoted by a suitable catalyst 
such as Rh(ll) acetate, salt/ complex of Cu(l) or Rh(ll) and the 
like in the presence of an alcohol of the formula R7OH. 

[0031] The reduction of compound of the formula (1111) to 
yield a compound of the general formula (I) Where all sym 
bols are as de?ned earlier may be carried out in the presence 
of gaseous hydrogen and a catalyst such as Pd/ C, Rh/C, Pt/ C, 
Raney nickel and the like. Mixtures of catalysts may be used. 
The reaction may also be conducted in the presence of sol 
vents such as dioxane, acetic acid, ethyl acetate and the like. 
A pressure betWeen atmospheric pressure and 80 psi may be 
employed. The catalyst may be preferably 5-10% Pd/C and 
the amount of catalyst used may range from 1-50% W/W. The 
reaction may also be carried out by employing metal solvent 
reduction such as magnesium, iron, tin, samarium in alcohol 
or sodium amalgam in alcohol, preferably methanol. The 
hydrogenation may also be carried out using ammonium for 
mate, cyclohex-1,4-diene type of hydrogen donor under pd/ c 
conditions using solvents such as methanol, ethanol, ethyl 
acetate and the like. 

[0032] In yet another embodiment of the present invention, 
the compound of formula (I) in its enantiomerically pure 
form, Where m is 0, R5:R6:H and all other symbols are as 
de?ned above may be prepared by folloWing the process 
described in scheme-VI beloW: 
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Scheme-VI 

R5 0 
R6 

(CRl0Rl1)m—Ar —> 
YR8 

HZN 

(Vla) 
R5 0 

R6 
(CRl0Rll)m_AI —> 

YR8 

HZN 

(Vlb) 
R5 0 

R6 
(CR10R11)m_AI _) 

YR8 

R70 

(v10) 
R5 0 

R6 
O2N—(CR10Rll)m—Ar _> 

YR8 

R70 

(VId) 
R5 0 

R6 
HW—(CR10R1l)m—Ar 

YR8 

R70 

(1) 

[0033] The diaZotiZation of the compound of the formula 
(Vla) Where all symbols are as de?ned above to obtain com 
pound of formula (V lb) may be carried out by using diaZo 
tiZing agent such as sodium nitrite, isoamyl nitrite, potassium 
nitrite, ammonium nitrite and the like under aqueous acidic 
conditions using acids such as sulfuric acid, HCl, acetic acid 
and the like, in an organic solvent such as alcohols such as 
methanol, ethanol, propanol and the like; l,4-dioxane, THF, 
acetone and the like. 
[0034] One pot esteri?cation and etheri?cation of com 
pound of general formula (Vlb) to a compound of general 
formula (V lc) may be carried by initial di deprotonation of 
(Vlb) using a suitable base such as NaH, KH, KOH or like, in 
a suitable solvent such as toluene, benZene, diethylether, 
THF, DMF, DME HMPA, and like, folloWed by treatment 
With alkyl halide such as ethyl iodide or methyl iodide and 
like. Other alkylating agents such as Et3O+BF4_, Me3O+ 
B134“, dialkylsulfate may also be used. Reaction temperature 
may vary from 0° C. to 100° C. 
[0035] Nitration of the compound of formula (V lc) to a 
compound of formula (V Id) Where n is 0 and all other sym 
bols are as de?ned above, may be carried out using nitrating 
agents such as fuming nitric acid, N205, a mixture of conc. 
Nitric acid and conc. Sulfuric acid or a mixture of nitric acid 
and acetic anhydride in the presence of a solvent or under neat 
condition at a temperature in the range of —l0° C. to room 
temperature for a period in the range of 0.5 to 4 h. (Ref: Org. 
Synth. Col. Vol. I, 396) 
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[0036] Reduction of compound of the formula (V Id) to a 
compound of formula (I), may be carried out in the presence 
of gaseous hydrogen or hydrogen donors such as ammonium 
formate, cycloheX-l,4-diene and the like and a catalyst such 
as Pd/C, Rh/C, Pt/C, Raney nickel and the like. Mixtures of 
catalysts may be used in the presence of solvents such as 
methanol, ethanol, dioxane, acetic acid, ethyl acetate and the 
like. A pres sure betWeen atmospheric pressure and 80 psi may 
be employed. The catalyst may be preferably 5-l0% Pd/C and 
the amount of catalyst used may range from l-50% W/W. 
Alternatively, the reaction may also be carried out by employ 
ing metal solvent reduction such as magnesium, iron, tin, 
samarium, indium, sodium amalgam in alcohol, or other suit 
able solvents preferably methanol. 
[0037] In yet another embodiment of the present invention, 
the compound of formula (I) in its enantiomerically pure 
form, Where m is 0, R5:R6:H and all other symbols are as 
de?ned above may be prepared by folloWing the process 
described in scheme-VII beloW: 

Scheme Vll 

(Vlla) 

(VIId) 

(I) 

[0038] The diaZotiZation of the compound of formula 
(V Ila) Where all symbols are as de?ned above to obtain a 
compound of formula (V llb) may be carried out using diaZo 
tiZing agents such as sodium nitrite, isoamyl nitrite, potas 
sium nitrite, ammonium nitrite and the like under aqueous 
acidic conditions using acids such as sulfuric acid, hydrochlo 
ric acid, acetic acid and the like, in presence of an optional co 
solvent like alcohols such as methanol, ethanol, propanol and 
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the like; or ethers such as l,4-dioxane, THF, and the like; or 
ketones such as acetone, methyl ethyl ketone and the like. 

[0039] Esteri?cation of the compound of formula (Vllb) to 
a compound of formula (V llc) may be done using an appro 
priate alcohol of formula RSiOH Where R8 represents loWer 
alkyl groups such as methyl, ethyl, propyl, isopropyl, n-butyl, 
t-butyl and the like in presence of suitable catalyst such as, 
conc. sulfuric acid, dry HCl, BF34OEt2, and the like. The 
reaction may be carried out at re?ux temperature of the alco 
hol employed. Alternatively reagents like diaZomethane or 
Et3O+BF4_ or Me3O+BF4_ and the like may also be used for 
esteri?cation. 

[0040] Selective O-alkylation of the compound of formula 
(Vllc) to the compound of formula (V lld) may be done using 
alkyl sulfates such as diethyl sulfate, dimethyl sulfate and the 
like or alkyl halides such as ethyl iodide, methyl iodide, 
n-propyl iodide, n-propyl bromide, isopropyl iodide and the 
like, in solvents such as hydrocarbons like toluene, benZene 
and the like or acetonitrile, tetrahydro furan, dimethyl forma 
mide, dimethyl sulfoxide, and the like, in the presence of 
molecular sieves and alkali bases such as sodium carbonate, 

potassium carbonate, cesium carbonate, sodium methoxide, 
sodium hydride, potassium hydride, sodium or potassium 
hydroxide and the like. Heavy metal oxides such as AgZO, 
PbO, HgO and the like may be of particular use to carry out 
alkylation When alkyl halides are used as alkylation reagent. 
Phase transfer catalysts such as tetraalkylammonium hydrox 
ide or tetraalkylammonium halides such as tetrabutylammo 
nium chloride, tetrabutylammonium bromide and the like 
may also be employed. 

[0041] Reduction of compound of the formula (V lld) to a 
compound of formula (I), may be carried out in the presence 
of gaseous hydrogen or hydrogen donors such as ammonium 
formate, cyclohex-l,4-diene and the like and a catalyst such 
as Pd/C, Rh/C, Pt/C, Raney nickel and the like. Mixtures of 
catalysts may be used in the presence of solvents such as 
methanol, ethanol, dioxane, acetic acid, ethyl acetate and the 
like. A pres sure betWeen atmospheric pressure and 80 psi may 
be employed. The catalyst may be preferably 5-l0% Pd/C and 
the amount of catalyst used may range from 1-50 W/W. Alter 
natively, the reaction may also be carried out by employing 
metal solvent reduction such as magnesium, iron, tin, 
samarium, indium, sodium amalgam in alcohol, or other suit 
able solvents preferably methanol. 

[0042] In yet another embodiment of the present invention, 
the compound of formula (I) in its enantiomerically pure 
form, Where m is 0, R5:R6:H and all other symbols are as 
de?ned above may be prepared by folloWing the process 
described in scheme-VIII beloW: 

S cheme Vlll 

(Vlla) 
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(VIIId) 

(I) 

[0043] The diaZotiZation of the compound of formula 
(V Ila) Where all symbols are as de?ned above to obtain a 
compound of formula (V llb) may be carried out using diaZo 
tiZing agents such as sodium nitrite, isoamyl nitrite, potas 
sium nitrite, ammonium nitrite and the like under aqueous 
acidic conditions using acids such as sulfuric acid, hydrochlo 
ric acid, acetic acid and the like, in presence of an optional co 
solvent like alcohols such as methanol, ethanol, propanol and 
the like; or ethers such as l,4-dioxane, THF, and the like; or 
ketones such as acetone, methyl ethyl ketone and the like. 

[0044] Esteri?cation of the compound of formula (V llb) to 
a compound of formula (V llc) may be done using an appro 
priate alcohol of formula RSiOH Where R8 represents loWer 
alkyl groups such as methyl, ethyl, propyl, isopropyl, n-butyl, 
t-butyl and the like in presence of suitable catalyst such as, 
conc. sulfuric acid, dry HCl, BF34OEt2, and the like. The 
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reaction may be carried out at re?ux temperature of the alco 
hol employed. Alternatively reagents like diaZomethane or 
Et3O+BF4_ or Me3O+BF4_ and the like may also be used for 
esteri?cation. 
[0045] Reduction of compound of the formula (Vllc) to a 
compound of formula (Vllla), may be carried out in the 
presence of gaseous hydrogen or hydrogen donors such as 
ammonium formate, cyclohex-l,4-diene and the like and a 
catalyst such as Pd/C, Rh/C, Pt/ C, Raney nickel and the like. 
Mixture of catalysts may be used in the presence of solvents 
such as methanol, ethanol, dioxane, acetic acid, ethyl acetate 
and the like. A pressure betWeen atmospheric pressure to 80 
psi may be employed. The catalyst may be preferably 5-10% 
Pd/C and the amount of catalyst used may range from 1-50% 
W/W. Alternatively, the reaction may also be carried out by 
employing metal solvent reduction such as magnesium, iron, 
tin, samarium, indium, sodium amalgam in alcohol, or other 
suitable solvents preferably methanol. 
[0046] N,N-dibenZylation of the compound of formula 
(Vllla) to the compound of formula (VII %) may be done 
using benZyl halides such as benZyl bromide, benZyl chloride 
and the like in solvents such as hydrocarbons like toluene, 
benZene and the like or acetonitrile, tetrahydro furan, dim 
ethyl formamide, dimethyl sulfoxide, and the like, in the 
presence of alkali bases such as sodium carbonate, potassium 
carbonate, sodium or potassium hydroxide and the like. Phase 
transfer catalysts such as tetraalkylammonium hydroxide or 
tetraalkylammonium halides such as tetrabutylammonium 
chloride, tetrabutylammonium bromide and the like may also 
be employed. The reaction may be carried out in the range of 
room temperature to the re?ux temperature of the solvent 
employed. 
[0047] Hydrolysis of the compound of the formula (Vlllb) 
to the compound of formula (Vlllc) using aqueous alkali 
metal bases such as lithium carbonate, sodium carbonate, 
potassium carbonate or potassium bicarbonate, lithium 
hydroxide, sodium hydroxide or potassium hydroxide and the 
like, in suitable co-solvents such as methanol, ethanol, THF 
and like or mixtures thereof. The reaction time may range 
from 0.5 h to 24 h, preferably 0.5 h to 3-4 h and reaction 
temperature may range from 0° C. to 80° C. 
[0048] One pot esteri?cation and etheri?cation of the com 
pound of the formula (V lllc) to the compound of formula 
(Vllld) Where RSIR6, may be done by treating With bases 
such as sodium hydride, potassium hydride, sodium hydrox 
ide, potassium hydroxide, sodium carbonate, potassium car 
bonate and the like, in solvents such as hydrocarbons like 
toluene, benZene and the like, dialkyl ethers such as diethyl 
ether, tetrahydro furan and the like or dimethyl formamide, 
HMPA folloWed by treatment With alkyl halides such as ethyl 
iodide, methyl iodide, n-propyl iodide, n-propyl bromide, 
isopropyl iodide and the like, or alkyl sulfates such as diethyl 
sulfate, dimethyl sulfate and the like or alkylating agents such 
as Et3O+BF4_, Me3O+BF4_ and the like. The reaction time 
may range from 2 h to 20 h and reaction temperature may 
range from 0° C. to 80° C. 

[0049] DebenZylation of the compound of the formula 
(Vllld) to the compound of formula (I) may be carried out in 
the presence of gaseous hydrogen or hydrogen donors such as 
ammonium formate, cyclohex-l,4-diene and the like and a 
catalyst such as Pd/C, Rh/C, Pt/ C, Raney nickel and the like. 
Mixture of catalysts may be used in the presence of solvents 
such as methanol, ethanol, dioxane, acetic acid, ethyl acetate 
and the like. A pres sure betWeen atmospheric pressure and 80 
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psi may be employed. The catalyst may be preferably 5-10% 
Pd/ C and the amount of catalyst used may range from 1-50% 
W/W. 
[0050] Particularly useful compounds according to the 
present invention include: 
[0051] (1) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate 
[0052] (+) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate 
[0053] (—) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate 
[0054] (1) Ethyl 2-ethoxy-3-[4-{N-heptyl-N-(2'-bromoet 
hyl)}aminophenyl]propanoate 

[0055] (+) Ethyl 2-ethoxy-3-[4-{N-heptyl-N-(2'-bromoet 
hyl)}aminophenyl]propanoate 

[0056] (—) Ethyl 2-ethoxy-3-[4-{N-heptyl-N-(2'-bromoet 
hyl)}aminophenyl]propanoate 

[0057] (1) Methyl 2-ethoxy-3-[4-(N-heptylaminomethyl) 
phenyl]propanoate 

[0058] (+) Methyl 2-ethoxy-3-[4-(N-heptylaminomethyl) 
phenyl]propanoate 

[0059] (—) Methyl 2-ethoxy-3-[4-(N-heptylaminomethyl) 
phenyl]propanoate 

[0060] (1) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate 
[0061] (+) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate 
[0062] (—) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate 
[0063] (1) Methyl 2-ethoxy-3-(3-aminophenyl)propanoate 
[0064] (+) Methyl 2-ethoxy-3-(3-aminophenyl)propanoate 
[0065] (—) Methyl 2-ethoxy-3-(3-aminophenyl)propanoate 
[0066] (1) Ethyl 2-isopropoxy-3-(4-aminophenyl)propi 

onate 

[0067] (+) Ethyl 2-isopropoxy-3-(4-aminophenyl)propi 
onate 

[0068] (—) Ethyl 2-isopropoxy-3-(4-aminophenyl)propi 
onate 

[0069] The compounds of the present invention can be con 
verted to the compounds of the formula (H) which includes: 
[0070] (1) Ethyl 3-[4-{3-(3,4-dihydro-2H-benZo[b][1,4] 

oxaZin-4-yl)propylamino}phenyl]-2-ethoxypropanoate; 
[0071] (+) Ethyl 3-[4-{3-(3,4-dihydro-2H-benZo[b][1,4] 

oxaZin-4-yl)propylamino}phenyl]-2-ethoxypropanoate; 
[0072] (—) Ethyl 3-[4-{3-(3,4-dihydro-2H-benZo[b][1,4] 

oxaZin-4-yl)propylamino}phenyl]-2-ethoxypropanoate; 
[0073] (1) 3-[4-{3-(3,4-Dihydro-2H-benZo[b][1,4]oxaZin 

4-yl)propylamino}phenyl]-2-ethoxypropanoic acid or its 
salts; 

[0074] (+) 3-[4-{3-(3,4-Dihydro-2H-benZo[b][1,4]oxaZin 
4-yl)propylamino}phenyl]-2-ethoxypropanoic acid or its 
salts; 

[0075] (—) 3-[4-{3-(3,4-Dihydro-2H-benZo[b][1,4]oxaZin 
4-yl)propylamino}phenyl]-2-ethoxypropanoic acid or its 
salts; 

[0076] (1) Ethyl 3-[4-N-heptyl-N-{2-(3-oxo-3,4-dihydro 
2H-benZo [b] [l ,4]oxaZin-4 -yl)ethylamino}phenyl] -2 
ethoxypropanoate; 

[0077] (+) Ethyl 3-[4-N-heptyl-N-{2-(3-oxo-3,4-dihydro 
2H-benZo [b] [l ,4]oxaZin-4 -yl)ethylamino}phenyl] -2 
ethoxypropanoate; 

[0078] (—) Ethyl 3-[4-N-heptyl-N-{2-(3-oxo-3,4-dihydro 
2H-benZo [b] [l ,4]oxaZin-4 -yl)ethylamino}phenyl] -2 
ethoxypropanoate; 

[0079] (1) 3-[4-N-Heptyl-N-{2-(3-oxo-3,4-dihydro-2H 
benZo [b] [ 1 ,4]oxaZin-4 -yl)ethylamino }phenyl] -2-ethox 
ypropanoic acid or its salts; 

[0080] (+) 3-[4-N-Heptyl-N-{2-(3-oxo-3,4-dihydro-2H 
benZo [b] [ 1 ,4]oxaZin-4 -yl)ethylamino }phenyl] -2-ethox 
ypropanoic acid or its salts; 
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[0168] (—) 3-[4-{3-(2-propyl-3,4-dihydro-2H-benZo[b][1, 
4] oxaZin-4 -yl)propylamino }phenyl] -2-ethoxypropanoic 
acid or its salts 

[0169] (1) Ethyl (2S)-3-[4-{3-(2-propyl-3,4-dihydro-2H 
benZo [b] [ 1 ,4]oxaZin-4 -yl) propylamino }phenyl] -2-meth 
oxypropanoate 

[0170] (+) Ethyl (2S)-3-[4-{3-(2-propyl-3,4-dihydro-2H 
benZo [b] [ 1 ,4]oxaZin-4 -yl) propylamino }phenyl] -2-meth 
oxypropanoate 

[0171] (—) Ethyl (2S)-3-[4-{3-(2-propyl-3,4-dihydro-2H 
benZo [b] [ 1 ,4]oxaZin-4 -yl) propylamino }phenyl] -2-meth 
oxypropanoate 

[0172] (1) 3-[4-{3-(2-propyl-3,4-dihydro-2H-benZo[b][1, 
4] oxaZin-4 -yl)propylamino }phenyl] -2-methoxypro - 
panoic acid and its salts 

[0173] (+) 3-[4-{3-(2-propyl-3,4-dihydro-2H-benZo[b][1, 
4] oxaZin-4 -yl)propylamino }phenyl] -2-methoxypro - 
panoic acid and its salts 

[0174] (—) 3-[4-{3-(2-propyl-3,4-dihydro-2H-benZo[b][1, 
4] oxaZin-4 -yl)propylamino }phenyl] -2-methoxypro - 
panoic acid and its salts 

[0175] (1) Ethyl 2-isopropoxy-3-[4-{3-(7-?uoro-3,4-dihy 
dro-2H-benZo[b] [1 ,4] oxaZin-4-yl) propylamino }phenyl] 
propanoate 

[0176] (+) Ethyl 2-isopropoxy-3-[4-{3-(7-?uoro-3,4-dihy 
dro-2H-benZo[b] [1 ,4] oxaZin-4-yl) propylamino }phenyl] 
propanoate 

[0177] (—) Ethyl 2-isopropoxy-3-[4-{3-(7-?uoro-3,4-dihy 
dro-2H-benZo[b] [1 ,4] oxaZin-4-yl) propylamino }phenyl] 
propanoate 

[0178] (1) 2-lsopropoxy-3-[4-{3-(7-?uoro-3,4-dihydro 
2H-benZo [b] [1 ,4]oxaZin-4-yl) propylamino}phenyl]pro 
panoic acid and its salts 

[0179] (+) 2-lsopropoxy-3-[4-{3-(7-?uoro-3,4-dihydro 
2H-benZo [b] [1 ,4]oxaZin-4-yl) propylamino}phenyl]pro 
panoic acid and its salts 

[0180] (—) 2-lsopropoxy-3-[4-{3-(7-?uoro-3,4-dihydro 
2H-benZo [b] [1 ,4]oxaZin-4-yl) propylamino}phenyl]pro 
panoic acid and its salts 

[0181] (1) Ethyl 3-[4-{3-(2-methyl-7-?uoro-3,4-dihydro 
2H-benZo [b] [1 ,4]oxaZin-4-yl) propylamino}phenyl] -2 
methoxypropanoate 

[0182] (+) Ethyl 3-[4-{3-(2-methyl-7-?uoro-3,4-dihydro 
2H-benZo [b] [1 ,4]oxaZin-4-yl) propylamino}phenyl] -2 
methoxypropanoate 

[0183] (—) Ethyl 3-[4-{3-(2-methyl-7-?uoro-3,4-dihydro 
2H-benZo [b] [1 ,4]oxaZin-4-yl) propylamino}phenyl] -2 
methoxypropanoate 

benZo [b] [ 1 ,4]oxaZin-4 -yl)propylamino }phenyl] -2 -meth 
oxypropanoic acid and its salts 

[0185] (+) 3-[4-{3-(2-methyl-7-?uoro-3,4-dihydro-2H 
benZo [b] [ 1 ,4]oxaZin-4 -yl)propylamino }phenyl] -2 -meth 
oxypropanoic acid and its salts 

[0186] (—) 3-[4-{3-(2-methyl-7-?uoro-3,4-dihydro-2H 
benZo [b] [ 1 ,4]oxaZin-4 -yl)propylamino }phenyl] -2 -meth 
oxypropanoic acid and its salts 
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[0187] [2S,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2 
ethoxy-3-[4-{3-(3,4-dihydro-2H-benZo [b] [ 1 ,4] oxaZin-4 
yl)propylamino}phenyl]propanamide; 

[0188] [2R,N(1 R)] -N- (2 -hydroxy-1 -phenylethyl) -2 
ethoxy-3-[4-{3-(3,4-dihydro-2H-benZo [b] [ 1 ,4] oxaZin-4 
yl)propylamino}phenyl]propanamide; 

[0189] [2S,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2 
ethoxy-3-[4-{3-(7-?uoro-3,4-dihydro-2H-benZo [b] [ 1 ,4] 
oxaZin-4-yl)propylamino}phenyl]propanamide 

[0190] [2R,N(1 R)] -N- (2 -hydroxy-1 -phenylethyl) -2 
ethoxy-3- [4-{3 -(7 -?uoro -3 ,4-dihydro -H-benZo [b] [ 1 ,4] 
oxaZin-4-yl)propylamino}phenyl]propanamide 

[0191] [2S,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2 
ethoxy-3-[4-{3-(3,4-dihydro-2H-benZo [b] [ 1 ,4] oxaZin-4 
yl)propylamino}phenyl]propanamide hydrochloride salt; 

[0192] [2R,N(1 R)] -N- (2 -hydroxy-1 -phenylethyl) -2 
ethoxy-3-[4-{3-(3,4-dihydro-2H-benZo [b] [ 1 ,4] oxaZin-4 
yl)propylamino}phenyl]propanamide hydrochloride salt; 

[0193] The novel antidiabetic compounds of formula (II) 
and process for preparing them are described and claimed in 
our PCT application entitled “New bicyclic compounds and 
their use in medicine, process for their preparation and phar 
maceutical compositions containing them” ?led simulta 
neously on the same day. 

[0194] 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. Suit 
able protecting groups in any of the above mentioned reac 
tions are tertiarybutyl dimethyl silylchloride, methoxymethyl 
chloride etc, to protect hydroxyl group, N-Boc, N-CbZ, 
N-Fmoc etc, for protection of amino group, acetal protection 
for aldehyde, ketal protection for ketone and the like. The 
methods of formation and removal of such protecting groups 
are those conventional methods appropriate to the molecule 
being protected. 
[0195] 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 or 
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 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 J aques et 
al in “Enantiomers, Racemates and Resolution” (Wiley lnter 
science, 1981). More speci?cally the compound of formula 
(I) Where YR8 represents OH may be converted to a 1:1 
mixture of diastereomeric amides by treating With chiral 
amines, amino acids, amino alcohols derived from aminoac 
ids; conventional reaction conditions may be employed to 
convert acid into an amide; the diastereomers may be sepa 
rated either by fractional crystallization or chromatography 
and the stereoisomers of compound of formula (I) may be 
prepared by hydrolyZing the pure diastereomeric amide. 
[0196] 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. 
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Example 1 

Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate 

[0197] 

COZEt 

OEt 

HZN 

Step (i) 
[0198] Wittig salt from triethyl 2-ethoxyphosphonoacetate 
(26.5 g, 1.5 eq, 99.3 mmol) and NaH (50% in oil) (5.3 g, 2 eq, 
132.4 mmol) Was prepared in THE (350 ml) at 0° C. To this 
solid 4-nitrobenZaldehyde (10 g, 1 eq, 66.2 mmol) Was added 
in portions at 0° C. and the resulting solution Was stirred at RT 
for 16 h. The reaction mixture Was diluted With ethyl acetate 
and Washed With aqueous NH4Cl. The crude contains ethyl 
4-nitro-2-ethoxycinnamate in both Z and E stereoisomers (1 1 

Step (ii) 
[0199] Ethyl 4-nitro-2-ethoxycinnamate obtained in step 
(i) Was hydrogenated using Pd (10%)/CiH2 (60 psi) (1 1 g) in 
ethyl acetate (150 ml) at RT and chromatographedusing ethyl 
acetate/hexane to yieldthe title compound as viscous oil (9.41 
g, yield 60%). 
[0200] 1H NMR (200 MHZ, CDCl3) 6: 1.16 (t, J:7.0 HZ, 
3H), 1.22 (t, J:7.0 HZ, 3H), 2.90 (d, 1:63 HZ, 2H), 3.30 (bs, 
2H, NH2), 3.35 (m, 1H), 3.55 (m, 1H), 3.94 (t, 1:63 HZ, 1H), 
4.15 (q, J:7.0 HZ, 2H), 6.62 (d, 1:83 HZ, 2H), 7.03 (d, 1:80 
HZ, 2H). 
[0201] 
[0202] 

IR (neat) cm“: 3372, 1738. 
Mass III/Z (c1); 238 (M+1), 192 (M-OCZHS). 

Example 2 

Ethyl 2-ethoxy-3-[4-{N-heptyl-N-(2'-bromoethyl) 
}aminophenyl]propanoate 

[0203] 

COZEt 

Br\/\N OEt 

Step (i) 
[0204] A mixture of ethyl 2-ethoxy-3-(4-aminophenyl) 
propanoate (5 g, 1 eq, 21 mmol) obtained in preparation 1, 
heptylbromide (18.8 g, 5 eq, 105 mmol), and anhydrous 
K2CO3 (14.5 g, 5 eq, 105 mmol), Was heated at 700 C. in DMF 
(100 ml), for 16 h. The reaction mixture Was diluted With ethyl 
acetate, Washed With Water and brine. The residue Was chro 
matographed using a mixture of ethyl acetate and hexane as 
diluent to afford monoheptylated product as thick liquid (3 .85 
gm, yield 55%). 
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[0205] 1H NMR (200 MHZ, CDC13) 0; 0.88 (bt, 1:63 HZ, 
3H), 1.05-1.42 (m, 15H), 142-168 (m, 2H), 2.90 (d, 1:66 
HZ, 2H), 3.08 (t, 1:68 HZ, 2H), 3.22-2.42 (m, 1H), 3.44-3.64 
(m, 1H), 3.94 (t, 1:68 HZ, 1H), 4.1 (q, 1:70 HZ, 2H), 6.55 (d, 
1:83 HZ, 2H), 7.04 (d, 1:83 HZ, 2H). 
[0206] IR (neat) CHI-l1 3396, 1747. 
[0207] Mass III/Z (c1); 335 (M+1), 290 (M-OC2H5). 

Step (ii) 
[0208] The mono heptylated product (3 g, 1 eq, 8.98 mmol) 
obtained in step (i) Was treated With excess dibromoethane 
(10 eq) in presence of anhydrous K2CO3 (3.72 g, 3 eq, 27 
mmol), in DMF (40 ml), and heated at 700 C. for 16 h. The 
reaction mixture Was diluted With ethyl acetate, Washed With 
Water and brine. The residue Was chromatographed using a 
mixture of ethyl acetate and hexane as diluent to yield ethyl 
2-ethoxy-3-[4-{N-heptyl-N-(2'-bromoethyl)}aminophenyl] 
propanoate as thick liquid (1.98 g, yield 50%). 
[0209] 1H NMR (200 MHZ, CDCl3) 6: 0.88 (bt, 1:63 HZ, 
3H), 1.05-1.42 (m, 14H), 1.42-1.68 (m, 2H), 2.90 (d, 1:66 
HZ, 2H), 3.28 (t, 1:73 HZ, 2H), 3.30-3.45 (m, 3H), 3.50-3.70 
(m, 3H), 3.96 (t, 1:68 HZ, 1H), 4.17 (q, 1:70 HZ, 2H), 6.57 
(d, 1:83 HZ, 2H), 7.09 (d, 1:83 HZ, 2H). 
[0210] IR (neat) cm_1: 1747. 
[0211] Mass m/Z (Cl): 442 (M(79Br)+1), 444 (M(Br8l)+1). 

Example 3 

Methyl 2-ethoxy-3 -[4-(N-heptylaminomethyl)phe 
nyl]propanoate 

[0212] 

COZMe 

Step (i) 
[0213] Methyl 3-[4-formylphenyl]-2-ethoxypropanoate (2 
g, 1 eq, 8.51 mmol) obtained in preparation 5, heptylamine 
(978 mg, 1 eq, 8.51 mmol) and cat. amount ofp-TsOH.H2O 
Were taken in DCM (40 ml), along With feW pieces of acti 
vated molecular sieves (4 A). The reaction mixture Was ?l 
tered through celite after 24 h, at RT and the ?ltrate Was 
diluted With DCM and Was Washed With aqueous sodium 
bicarbonate and dried over anhydrous sodium sulfate to yield 
crude methyl 2-ethoxy-3-[4-(N-heptyliminomethyl)phenyl] 
propanoate 

Step (ii) 

[0214] The crude methyl 2-ethoxy-3-[4-(N-heptyliminom 
ethyl)phenyl]propanoate obtained in step (i) above (2.95 g), 
Was dissolved in methanol (40 ml), and treated With conc. 
HCl (850 [1.1, 1 eq, 8.51 mmol) and sodium cyanoborohydride 
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(535 mg, 1 eq, 8.51 mmol) at 0° C. The progress of the 
reaction Was monitored by TLC. After 2-3 h, the reaction 
mixture Was diluted With ethyl acetate, Washed With aqueous 
sodium bicarbonate and dried over anhydrous sodium sulfate. 
The residue Was chromatographed using methanol and chlo 
roform to afford the title compound (1.71 g, yield 60%) as 
viscous liquid. 
[0215] 1H NMR (200 MHZ, CDCl3) 6: 0.86 (bt, 1:63 HZ, 
3H), 1.14 (t, 1:68 HZ, 3H), 1.20-1.40 (m, 9H), 1.50-1.70 (m, 
2H), 2.60 (t, J:7.4 HZ, 2H), 2.98 (d, 1:63 HZ 2H), 3.22-3.41 
(m, 1H), 3.48-3.67 (m, 1H), 3.71 (s, 3H), 3.89 (s, 2H), 4.02 (t, 
1:63 HZ, 1H), 7.23 (d, 1:78 HZ, 2H), 7.30 (d, 1:78 HZ, 2H). 
[0216] IR (neat) cm_l: 3500 (br), 1748. 
[0217] Mass m/Z (Cl): 336 [M+1]. 

Example 4 

Methyl 2-ethoxy-3-(4 -aminophenyl)propanoate 

[0218] 

COZMe 

OEt 

HZN 

[0219] Ethyl 4-nitro-2-ethoxycinnamate (10 g, 1 eq, 37.7 
mmol) obtained in step of preparation 1, Was treated With 
activated magnesium tumings (18 g, 20 eq, 754 mmol) in dry 
methanol (400 ml). The reaction mixture Was re?uxed for 2-3 
h, and alloWed to stir at room temperature for 16 h. The 
reaction mixture Was diluted With ethyl acetate and quenched 
With cold aqueous ammonium chloride. The organic layer 
Was Washed With Water and brine. The residue Was chromato 
graphed using ethyl acetate and hexane to afford the title 
compound as liquid (6 g, yield 72%). 
[0220] 1H NMR (200 MHZ, CDCl3) 6: 1.64 (t, 1:68 HZ, 
3H), 2.90 (d, 1:63 HZ, 2H), 3.22-3.42 (m, 1H), 3.42-3.65 (m, 
2H), 3.70 (s, 3H), 3.96 (t, 1:68 HZ, 1H), 6.61 (d, 1:83 HZ, 
2H), 7.00 (d, 1:83 HZ, 2H). 
[0221] IR (neat) cm_l: 3350 (br), 1735. 
[0222] Mass m/Z (Cl): 224 [M+1]. 

Example 5 

Methyl 2 -ethoxy-3 - (3 -aminophenyl)prop ano ate 

[0223] 

HZN COZMe 

OEt 

Step (i) 

[0224] Wittig salt from triethyl 2-ethoxyphosphonoacetate 
(34.3 ml, 2 eq, 132 mmol) and NaH (50% in oil) (6.28 g, 2 eq, 
132 mmol) Was prepared in Tl-IF (350 ml) at 0° C. To this 
solid 3-nitrobenZaldehyde (10 g, 1 eq, 66 mmol) Was added in 
portions at 0° C. The resulting solution Was stirred at RT for 
16 h. The reaction mixture Was diluted With ethyl acetate and 
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Washed With aqueous NH4Cl. The crude contains ethyl 4-ni 
tro-2-ethoxycinnamate in both Z and E stereoisomers (15 g, 
yield 86%). 

Step (ii) 

[0225] The crude compound (15 g, 1 eq, 56.6 mmol) 
obtained in step (i) Was dissolved in methanol (250 ml). To 
this ammonium formate (35.6 g, 10 eq, 566 mmol) and 10% 
Pd/ C (40 g) Was added and the reaction mixture Was stirred at 
RT for 16 h. The catalyst Was ?ltered and the methanol Was 
condensed on rotavapour. The reaction mixture Was diluted 
With ethyl acetate and Washed With Water and brine. The 
residue Was chromatographed to yield methyl 2-ethoxy meta 
amino cinnamate as (E) and (Z) isomers (10 g, yield 75%). 
Step (iii) 
[0226] Methyl 2-ethoxy meta amino cinnamate (10 g, 1 eq, 
42.5 mmol) obtained in step (ii) Was treated With magnesium 
(20.4 g, 20 eq, 850 mmol) and dry methanol (500 ml). The 
reaction mixture Was re?uxed for 2-3 h, and alloWed to stir at 
room temperature for 16 h. The reaction mixture Was diluted 
With ethyl acetate and quenched With cold aqueous ammo 
nium chloride. The organic layer Was Washed With Water and 
brine. The residue Was chromatographed using ethyl acetate 
and hexane to afford the title compound as viscous liquid 
(8.06 g, yield 80%): 
[0227] 1H NMR (200 MHZ, CDCl3) 6: 1.15 (t, 1:68 HZ, 
3H), 2.96 (d, 1:69 HZ, 2H), 3.22-3.42 (m, 1H), 3.42-3.65 (m, 
2H), 3.70 (s, 3H), 4.01 (t, 1:64 HZ, 1H), 6.50-6.62 (aromat 
ics, 3H), 7.06 (t, 1:78 HZ, 1H). 
[0228] IR (neat) cm“: 3360, 1738. 
[0229] Mass m/Z (Cl): 224 (M+1). 

Example 6 

(S)-Ethyl 2-ethoxy-3 -(4-aminophenyl)propionate 

[023 0] 

Step (i) 
[0231] To a solution of (S)-(4-nitrophenyl) alanine (10 g, 
47.6 mmol) in a mixture of Water (50 mL), H2SO4 (1M, 60 
mL) and acetone (150 mL) at —5° C., Was added under stir 
ring, a solution of sodium nitrite (9.85 g, 142.8 mmol) in 
Water (40 mL) drop Wise over a period of 30 min. The reaction 
mixture Was stirred at —5 to 00 C. for another 1.5 h, folloWed 
by stirring at room temperature for 16 h. Acetone Was 
removed and then the reaction mixture Was diluted With 500 
mL ethyl acetate. Organic layer Was Washed With brine, dried 
over anhydrous Na2SO4, and concentrated. The crude mass 
Was puri?ed by crystalliZation from isopropyl acetate (9.0 g, 
96%). 
[0232] Mp: 134-136° C. 
[0233] [0t]D: —25° (c 1.0, MeOH) 
[0234] 1H NMR (CDCl3) 6: 3.04 (dd, 1:14, 7.8 HZ, 1H), 
3.24 (dd, 1:14, 4, HZ, 1H), 4.39 (dd, 1:73, 4.1 HZ, 1H), 7.42 
(d, 1:87 HZ, 2H), 8.16 (d, 1:87 HZ, 2H). 
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[0235] IR (neat) cm_l: 3485, 3180, 2927, 1715, 1515, 
1343. 

[0236] Mass m/Z (Cl): 212 (M+1). 

Step (ii) 

[0237] (S)-2-Hydroxy-3-(4-nitrophenyl)propionic acid 
(9.0 g, 42.6 mmol), obtained from step (i) above, Was dis 
solved in dry EtOH (300 mL). To this solution Was added 
conc. H2SO4 (326 mL, 5.9 mmol), and re?uxed for 5 to 6 h. 
The reaction mixture Was neutraliZed With aqueous sodium 
bicarbonate. Ethanol Was condensed on rotavapor, and the 
residue Was dissolved in ethyl acetate. Organic layer Was 
Washed With aqueous sodium bicarbonate, Water, brine, and 
then dried over anhydrous Na2SO4, and concentrated. 
Desired product Was obtained from the crude mass by crys 
talliZing from diisopropylether (8.0 g, 78.5%). 
[0238] Mp: 74-760 C. 

[0239] [01]D: —130 (c 1.0, MeOH) 
[0240] 1H NMR (CDCl3) 6: 1.30 (t, 1:7 HZ, 3H), 3.06 (dd, 
1:14, 7, HZ, 1H), 3.25 (dd, 1:14, 4.3, HZ, 1H), 4.25 (q, 1:7 
HZ, 2H), 4.25 (dd, 1:7, 4.3 HZ, 1H), 7.42 (d, 1:87 HZ, 2H), 
8.16 (d, 1:87 HZ, 2H). 
[0241] IR (neat) cm“: 3432, 2924, 1736, 1518, 1347. 
[0242] Mass m/Z (Cl): 240 (M+1). 
Step (iii) 
[0243] To a mixture of (S)-Ethyl 2-Hydroxy-3-(4-nitrophe 
nyl)propionate (4.77 g, 19.95 mmol), obtained in step ii 
above, molecular sieves (4 A) (5.0 g) and poWdered Ag2O 
(13.8 g, 59.8 mmol) in dry acetonitrile (100 mL), Was added 
ethyl iodide (6.4 mL, 79.8 mmol) at room temperature. The 
reaction mixture Was heated at 60° C. for 16 h. The reaction 
mixture Was ?ltered through celite, and concentrated. The 
crude mass Was chromatographed using ethyl acetate and 
hexanes to obtain the desired product as viscous liquid (3.5 g, 
67% isolated yield). Unreacted starting material Was recov 
ered (900 mg) Which could be reused. 

[0244] [01]D: —260 (c 1.0, MeOH) 
[0245] 1H NMR (CDCl3) 6: 1.15 (t, 1:7 HZ, 3H); 1.26 (t, 
J:7.1 HZ, 3H); 3.10 (d, 1:38 HZ, 1H); 3.13 (s, 1H); 3.16-3.35 
(m, 1H); 3.45-3.65 (m, 1H); 4.03 (dd, 1:75, 5.4 HZ, 1H); 4.21 
(q, J:7.2 HZ, 2H); 7.43 (d, 1:86 HZ, 2H); 8.15 (d, 1:86 HZ, 
2H). 
[0246] 
[0247] 

IR (neat) cm“: 2980, 1747, 1604, 1521, 1347. 
Mass m/Z (Cl): 268 (M+1). 

Step (iv) 

[0248] (S)-Ethyl 2-ethoxy-3-(4-nitrophenyl)propionate 
(6.0, 25.3 mmol), obtained in step (iii) above, Was dissolved 
in dry methanol (100 mL). To this solution Was added 10% 
Pd/C (2.0 g), and Was hydrogenated using hydrogen gas (20 
psi) for 3-4 h. The reaction mixture Was ?ltered through 
celite, and the ?ltrate Was concentrated to provide a syrupy 
mass. The product Was obtained in quantitative yield. 

[0249] [01]D: —14.20 (c 1.0, MeOH). 
[0250] Chiral HPLC: >98% ee. 

[0251] 1H NMR (CDCl3) 6: 1.16 (t, J:7.0 HZ, 3H), 1.22 (t, 
J:7.0 HZ, 3H), 2.90 (d, 1:63 HZ, 2H), 3.30 (bs, 2H, NH2), 
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3.24-3.42 (m, 1H), 3.50-3.70 (m, 1H), 3.94 (1, 1:63 HZ, 1H), 
4.15 (q, 1:70 HZ, 2H), 6.62 (d, 1:83 HZ, 2H), 7.03 (d, 1:80 
HZ, 2H). 
[0252] 
[0253] 

IR (neat) cm“: 3372, 1738. 

Mass m/Z (Cl): 238 (M+1), 192 (M-OCZHS). 

Example 7 

(S)-Ethyl 2-methoxy-3-(4 -aminophenyl)propionate 

[0254] 

Step (i) 

[0255] To a mixture of (S)-Ethyl 2-Hydroxy-3-(4-nitrophe 
nyl)propionate (12.5 g, 52.3 mmol), obtained in step (ii) of 
preparation 20, and poWdered Ag2O (36.3 g, 157 mmol) in 
dry acetonitrile (260 mL) Was added methyl iodide (13 mL, 
209.2 mmol) at room temperature. Activated molecular 
sieves (4 A) (1 2 .5 g) Were added and then the reaction mixture 
Was stirred at room temperature for 16 h. The reaction mixture 

Was ?ltered through celite, and concentrated. The crude mass 
Was chromatographed using ethyl acetate and hexanes to 
obtain the desired product as viscous liquid (10.0 g, 75%). 

[0256] [01]D: —30.10 (c 1.0, MeOH) 
[0257] 1H NMR (CDCl3) 6: 1.24 (t, J:7.1 HZ, 3H); 3.09 (d, 
J:5.4 HZ, 1H); 3.12 (d, J:2.7 HZ, 1H); 3.35 (s, 3H); 3.96 (dd, 
1:75, 5.1 HZ, 1H); 4.19 (q, J:7.1 HZ, 2H); 7.39 (d, 1:86 HZ, 
2H); 8.13 (d, 1:86 HZ, 2H). 
[0258] IR (neat) cm“: 2995, 1747, 1604, 1521, 1343. 
[0259] Mass m/Z (Cl): 254 (M+1). 

Step (ii) 

[0260] (S)-Ethyl 2-methoxy-3-(4-nitrophenyl)propionate 
(8.0, 31.6 mmol), obtained in step (i) above, Was dissolved in 
dry methanol (200 mL). To this solution Was added 10% Pd/C 
(2.5 g), and hydrogenated using hydrogen gas (20 psi) for 3-4 
h. The reaction mixture Was ?ltered through celite, and con 
centrated to a syrupy mass. After column chromatography 

using ethyl acetate/hexanes the desired product Was isolated 
as thick liquid (7.0 g, quantitative). 

[0261] [01]D: —14.10 (c 1.0, MeOH). 
[0262] Chiral HPLC: >98% ee. 

[0263] 1H NMR (CDCl3) 6: 1.23 (t, J:7.2 HZ, 3H), 2.91 (d, 
J:6.1 HZ, 2H), 3.30 (bs, 2H, NH2), 3.34 (s, 3H), 3.88 (t, 1:62 
HZ, 1H), 4.17 (q, J:7.2 HZ, 2H), 6.62 (d, 1:83 HZ, 2H), 7.01 
(d, 1:81 HZ, 2H). 
[0264] IR (neat) CHI-l1 3372, 2985, 2932, 1739, 1627, 
1519. 

[0265] Mass III/Z (c1); 223 (M), 234 (M+1), 192 (M-OMe). 
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Example 8 

Ethyl 2-isopropoxy-3-(4-aminophenyl)propionate 

[0266] 

COZEt 

O 

HZN Y 

Step (i): 

[0267] 4-nitrophenylalanine (5 g, 1 eq, mmol) Was added in 
portions to a solution of dry ethanol (mL) and thionylchloride 
(mL) at —5° C. It Was stirred at that temperature for another 
one hour, followed by stirring at RT for 16 h. The reaction 
mixture Was condensed on rotavapour, aZeotroped With tolu 
ene, and then dried over high vacuum pump to obtain 4-ni 
trophenylalanine ethyl ester hydrochloride as White solid 
(quantitative yield). 

Step (ii): 

[0268] 4-nitrophenylalanine ethyl ester hydrochloride (2 g, 
1.0 eq, 7.28 mmol) obtained in step (i) Was dissolved in ethyl 
acetate (150 mL). To that Na2CO3 (386 mg, 0.5 eq, 3.64 
mmol) Was added and Was stirred for 15 min. The reaction 
mixture Was Washed With aq. NaHCO3. The organic layer Was 
dried (Na2SO4), and condensed to obtain 4-nitrophenylala 
nine ethyl ester as thick oil (1.55 g, 89%). 

Step (iii): 
[0269] 4-nitrophenylalanine ethyl ester (1 .55 g, 1.0 eq, 6.51 
mmol), obtained in step (ii) above Was dissolved in chloro 
form (33 mL). To that glacial acetic acid (20 pL, 0.05 eq, 0.33 
mmol), and isoamylnitrite (958 pL, 1.1 eq, 7.16 mmol) Were 
added and the reaction mixture Was heated at re?ux for 30 

min. The reaction mixture Was diluted With chloroform, and 
Was Washed With aq. NaHCO3. The organic layer Was dried 
(Na2SO4) and condensed (caution !) to a yelloWish liquid. 

Step (iv): 

[0270] The liquid (1 .54 g, 1.0 eq, 6.18 mmol) thus obtained 
in step (iii), Was dissolved in dry isopropanol (31 mL), and to 
that catalytic amount of Rh2(OAc)4.2H2O (38 mg, 0.02 eq, 
0.12 mmol) Was added and the reaction mixture Was stirred at 
room temperature for 16 h. lsopropanol Was condensed, and 
the reaction mixture Was diluted With ethyl acetate. The 
organic layer Was Washed With Water and brine, dried 
(Na2SO4), and concentrated. Column chromatography, using 
ethyl acetate and hexanes, provided the desired compound 
ethyl 2-isopropoxy-3-(4-nitrophenyl)propionate (1.25 g, 
61% overall). 
[0271] 1H NMR (200 MHZ, CDCl3) 6: 0.92 (d, 1:58 HZ, 
3H), 1.16 (d, 1:58 HZ, 3H), 1.27 (t, J:7.4 HZ, 3H), 3.00-3.10 
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(m, 2H), 3.52 (quintet, 1H); 4.08 (dd, 1:87 and 4.8 HZ, 1H), 
4.21 (q, J:7.4 HZ, 2H), 7.43 (d, 1:87 HZ, 2H), 8.16 (d, 1:87 
HZ, 2H). 
[0272] 
[0273] 

IR (neat) cm“: 2975, 1747, 1602, 1522, 1347. 
Mass m/Z (Cl): 282 [M+1] 

Step (v): 
[0274] Ethyl 2-isopropoxy-3-(4-nitrophenyl)propionate 
(1.52 g, 5.4 mmol) obtained in step (v) Was hydrogenated 
under 10 psi pressure of molecular hydrogen using 10% Pd/C 
(700 mg) as catalyst in ethyl acetate (200 mL) at room tem 
perature for 3-4 h. The desired product Was isolated after 
?ltering the reaction mixture and concentrating the ?lterate 
under reduced pressure. Column chromatography of the 
crude mass using ethyl acetate and hexanes provided the 
desired compound ethyl 2-isopropoxy-3-(4-aminophenyl) 
propionate (1.16 g, 86% overall). 
[0275] 1H NMR (200 MHZ, CDCl3) 6: 0.97 (d, 1:58 HZ, 
3H), 1.15 (d, 1:58 HZ, 3H), 1.23 (t, J:7.0 HZ, 3H), 2.80-2.95 
(m, 2H), 3.49 (quintet, 1H); 3.98 (dd, 1:81 and 5.7 HZ, 1H), 
4.16 (q, J:7.0 HZ, 2H), 6.61 (d, 1:83 HZ, 2H), 7.03 (d, 1:83 
HZ, 2H). 
[0276] IR (neat) cm_l: 3455, 3371, 2975, 2929, 1737, 
1 626, 1 5 1 9. 
[0277] Mass m/Z (Cl): 252 [M+1] 
[0278] Representative examples Wherein compounds of the 
formula (I) have been converted to compounds of formula (11) 

Example 9 

Ethyl 3-[4-{3-(3,4-dihydro-2H-benZo[b][1,4]oxaZin 
4-yl)propylamino}phenyl] —2-ethoxypropanoate 

[0279] 

(I) 
v 

COZEt 

N 
H 

Step (i): 
[0280] A mixture of 3,4-dihydro-2H-benZo[b] [ 1 ,4] oxaZine 
(3.0 g, 1 eq, 22.2 mmol), 1,3-dibromopropane (22.5 ml, 10 eq, 
222 mmol) and anhydrous sodium carbonate (7.05 g, 3 eq, 
66.6 mmol) in dry DMF (200 ml) Was heated at 70° C. for 16 
h. The reaction mixture Was diluted With ethyl acetate and 
Washed With Water and brine. The residue Was chromato 
graphed using ethyl acetate and hexane to yield 3-(3,4-Dihy 
dro-2H-benZo[b][1,4]oxaZin-4-yl)propyl bromide as liquid 
mass (2.6 g, 47%). 
[0281] 1H NMR (200 MHZ, CDCl3) 6: 2.10-2.30 (m, 2H), 
3.37 (t, J:4.4 HZ, 2H), 3.40-3.56 (m, 4H), 4.25 (t, 1:43 HZ, 
2H), 6.60-6.90 (m, aromatics, 4H). 
[0282] Mass m/Z (Cl): 255 (M(79Br)), 256 (M(79Br)+1), 
257 (M(Br8l)), 258 (M(Br8l)+1). 

Step (ii): 
[0283] Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate (2 g, 
1 eq, 8.4 mmol) obtained in example 1,3-(3,4-dihydro-2H 
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benZo[b][1,4]oxaZin-4-yl)propyl bromide (2.36 g, 1.1 eq, 9.3 
mmol), obtained in step (i) above, and anhydrous K2CO3 (3.5 
g, 3 eq, 25 mmol), Were heated at 70° C. in DMF (40 ml) for 
24 h. The reaction mixture Was diluted With ethyl acetate, 
Washed With Water and brine. The residue Was chromato 
graphed using a mixture of ethyl acetate and hexane as eluent 
to afford the title compound as a Viscous liquid (1.04 g, yield 

30%). 
[0284] 1H NMR (200 MHZ, CDCl3) 1.17 (t, J:7.0 HZ, 3H), 
1.23 (t, J:7.0 HZ, 3H), 1.92 (q, J:7.0 HZ, 2H), 2.90 (d, 1:68 
HZ, 2H), 3.20 (t, J:7.0 HZ, 2H), 3.22-3.41 (m, 5H), 3.45-3.62 
(m, 1H), 3.95 (t, 1:64 HZ, 1H), 4.05-4.37 (m, 4H), 6.65 (d, 
1:83 HZ, 2H), 6.61-6.85 (m, 4H), 7.05 (d, 1:83 HZ, 2H). 
[0285] IR (neat) cm_1:3396 (br), 1740. 
[0286] Mass m/Z (Cl): 413 (M+1). 

Example 10 

Ethyl 3-[4-N-heptyl-N-{2-(3-oxo-3,4-dihydro-2H 
benZo [b] [1 ,4]oxaZin-4-yl)ethylamino}phenyl] -2 

ethoxypropanoate 

[0287] 

COZEt 

[0288] 3-Oxo-3,4-dihydro-2H-benZo[b][1,4]oxaZine (185 
mg, 1.24 mmol), ethyl 2-ethoxy-3-[4-{N-heptyl-N-(2'-bro 
moethyl)}aminophenyl]propanoate (500 mg, 1 eq, 1.13 
mmol) obtained in example 2, and anhydrous K2CO3 (468 
mg, 3 eq, 3.39 mmol), Were heated at 700 C. in DMF (6 ml) for 
16 h. The reaction mixture Was diluted With ethyl acetate, 
Washed With Water and brine. The residue Was chromato 
graphed using a mixture of ethyl acetate and hexanes as 
diluent to afford the title compound as thick liquid (363 mg, 
yield 63%). 
[0289] 1H NMR (200 MHZ, CDCl3) 6: 0.88 (bt, 1:63 HZ, 
3H), 1.05-1.42 (m, 14H), 1.42-1.68 (m, 2H), 2.92 (d, 1:68 
HZ, 2H), 3.25 (t, J:7.3 HZ, 2H), 3.30-3.45 (m, 1H), 3.50-3.70 
(m, 3H), 3.97 (t, 1:66 HZ, 1H), 4.08 (t, J:7.3 HZ, 2H), 4.17 
(q, J:7.0 HZ, 2H), 4.57 (s, 2H), 6.57 (d, 1:83 HZ, 2H), 6.99 
(s, 4H), 7.10 (d, 1:80 HZ, 2H). 
[0290] IR (neat) cm_l: 1747. 
[0291] Mass m/Z (Cl): 511 (M+1). 
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Example 1 1 
Methyl 3 -[3 -{3 -(3,4-dihydro-2H-benZo [b] [1 ,4]ox 
aZin-4 -yl)propylamino }phenyl] -2-ethoxypropanoate 

[0292] 

O“ H 
N\/\/N COZMe. 

Step (i): 
[0293] A mixture of 3,4-dihydro-2H-benZo[b] [ 1 ,4] oxaZine 
(3.0 g, 1 eq, 22.2 mmol), 1,3-dibromopropane (22.5 ml, 10 eq, 
222 mmol) and anhydrous sodium carbonate (7.05 g, 3 eq, 
66.6 mmol) in dry DMF (200 ml) Was heated at 700 C. for 16 
h. The reaction mixture Was diluted With ethyl acetate and 
Washed With Water and brine. The residue Was chromato 
graphed using ethyl acetate and hexane to yield 3-(3,4-Dihy 
dro-2H-benZo[b][1,4]oxaZin-4-yl)propyl bromide as liquid 
mass (2.6 g, 47%). 
[0294] 1H NMR (200 MHZ, CDCl3) 6: 2.10-2.30 (m, 2H), 
3.37 (t, J:4.4 HZ, 2H), 3.40-3.56 (m, 4H), 4.25 (t, 1:43 HZ, 
2H), 6.60-6.90 (m, aromatics, 4H). 
[0295] Mass m/Z (Cl): 255 (M(79Br)), 256 (M(79Br)+1), 
257 (M(Br8l)), 258 (M(Br8l)+1). 
Step (ii): 
[0296] Methyl 2-ethoxy-3-(3-aminophenyl)propanoate 
(200 mg, 1 eq, 0.89 mmol) obtained in example 5,3-(3,4 
dihydro-2H-benZo [b] [1 ,4]oxaZin-4-yl)propylbromide (253 
mg, 1.1 eq, 0.98 mmol) obtained in step (i) above, and anhy 
drous Na2CO3 (285 mg, 3 eq, 2.68 mmol) Were heated at 700 
C. in DMF (5 ml), for 24 h. The reaction mixture Was diluted 
With ethyl acetate, Washed With Water and brine. The residue 
Was chromatographed using ethyl acetate and hexane to 
afford the title compound (304 mg, yield 86%) as Viscous 
liquid. 
[0297] lHNMR (200 MHZ, CDCl3) 6: 1.17 (t, 1:7 HZ, 3H), 
1.98 (q, 1:7 HZ, 2H), 2.92 (d, 1:68 HZ, 2H), 3.19 (t, 1:7 HZ, 
2H), 3.22-3.41 (m, 5H), 3.45-3.62 (m, 1H), 3.70 (s, 3H), 4.02 
(t, 1:64 HZ, 1H), 4.22 (t, J:4.3 HZ, 2H), 6.40-6.82 (m, 
aromatics, 6H), 6.75 (d, J:7.8 HZ, 1H), 7.08 (t, J:7.8 HZ, 1H). 
[0298] IR (neat) cm_l: 3380 (br), 1743, 1680. 
[0299] Mass m/Z (Cl): 399 (M+1). 

Example 12 
Ethyl 3-[4-{3-(7-?uoro-3,4-dihydro-2H-benZo[b][1, 
4]oxaZin-4-yl) propylamino}phenyl]-2-ethoxypro 

panoate 

[0300] 
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Step (i): 

[0301] To a solution of 2-nitro-5-?uorophenol (5 g, 1 eq, 
31.6 mmol) and ethyl 2-bromoacetate (3.8 ml, 1.1 eq, 34.8 
mmol) in dry acetone (160 ml) Was added anhydrous potas 
sium carbonate (8.7 g, 2 eq, 63.2 mmol) and stirred at RT for 
1 6 h. The reaction mixture Was ?ltered through celite and then 
condensed on rotavapour. The residue Was diluted With ethyl 
acetate and Washed With Water and brine to yield crude com 
pound (6 g, yield 78%), Which Was used in step (ii). 

Step (ii): 

[0302] The crude compound obtained in step (i) (6 g, 1 eq, 
28.8 mmol) Was taken in dry methanol (150 ml). To this iron 
poWder (8.06 g, 5 eq, 144 mmol) and glacial acetic acid (25 
ml, 15 eq, 432 mmol) Was added and heated at 110° C. for 4 
h. The solvents Were removed from the reaction mixture and 
diluted With ethyl acetate. The ethyl acetate layer Was Washed 
With aqueous ammonium chloride, Water and brine. The resi 
due Was chromatographed to yield 3-oxo-7-?uoro-3,4-dihy 
dro-2H-benZo[b][1,4]oxaZine as solid (2.2 g, mp: 204-206° 
C., yield 46%). 
[0303] 1H NMR (200 MHZ, CDCl3+DMSO-d6) 6: 4.52 (s, 
2H), 6.60-6.70 (m, 2H), 6.88 (dd, 1:83 and 5.8 HZ, 1H), 
10.63 (bs, 1H). 
[0304] IR (KBr) cm“: 1677, 1622. 
[0305] Mass m/Z (Cl): 168 (M+1). 
Step (iii): 
[0306] 3—Oxo-7-?uoro-3,4-dihydro-2H-benZo[b][1,4]ox 
aZine (2.2 g, 1 eq, 13.1 mmol) obtained in step (ii) in dry THF 
(10 ml) Was added drop Wise to a re?uxing THF (60 ml) 
containing LAH (1.5 g, 3 eq, 39.5 mmol). It Was further 
re?uxed for 3 h and quenched With ethyl acetate. To this Water 
(1.5 ml), 15% sodium hydroxide (1.5 ml) and Water (4.5 ml) 
Were added sequentially. Once Al(OH)3.H2O precipitated 
out, it Was ?ltered though celite. The ?ltrate Was condensed 
on rotavapour and chromatographed (ethyl acetate and hex 
ane) to yield 7-?uoro-3,4-dihydro-2H-benZo[b][1,4]oxaZine 
(1.3 g, yield 65%) as yelloW oil. 
[0307] 1H NMR (200 MHZ, CDCl3) 6: 2.80 (bs, 1H), 3.38 
(t, J:4.4 HZ, 2H), 4.24 (t, J:4.4 HZ, 2H), 6.48-6.56 (aromat 
ics, 3H). 
[0308] 
[0309] 

IR (neat) cm_l: 3395 (br), 2957, 1606. 
Mass m/Z (Cl): 154 (M+1). 

Step (iv): 

[0310] A mixture of 7-?uoro-3,4-dihydro-2H-benZo[b][1, 
4]oxaZine(1.3 g, 1 eq, 8.49 mmol) obtained in step (iii) above, 
1,3-dibromo propane (8.6 ml, 10 eq, 84.9 mmol) and anhy 
drous sodium carbonate (2.7 g, 3 eq, 25.4 mmol) in dry DMF 
(85 ml) Was heated at 70° C. for 16 h. The reaction mixture 
Was diluted With ethyl acetate and Washed With Water and 
brine. The residue Was chromatographed using ethyl acetate 
and hexane to afford 3-(7-?uoro-3,4-dihydro-2H-benZo[b] 
[1,4]oxaZin-4-yl)propylbromide (1.1 g, yield 47%) as vis 
cous oil. 

[0311] 1H NMR (200 MHZ, CDCl3) 6: 2.10-2.28 (m, 2H), 
3.30 (t, J:4.4 HZ, 2H), 3.38 (t, 1:67 HZ, 2H), 3.49 (t, 1:62 
HZ, 2H), 4.24 (t, J:4.4 HZ, 2H), 6.50-6.70 (aromatics, 3H). 
[0312] Mass m/Z (Cl): 274 [M(79Br)+1], 276 [M(8lBr)+1]. 

May 5,2011 

Step (v): 

[0313] (S)-Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate 
(2.20 g, 1 eq, 9.28 mmol) obtained in example 6, 3-(7-?uoro 
3 ,4-dihydro-2H-benZo[b] [1 ,4] oxaZin-4-yl)propylbromide 
(3.30 g, 1.3 eq, 12.06 mmol) obtained in step (iv) above, 
anhydrous K2CO3 (3.84 g, 3 eq, 27.84 mmol), and tetrabutyl 
ammonium bromide (597 mg, 0.2 eq., 1.85 mmol) Were 
heated at 90° C. in dry toluene (47 mL) for 20 h. The reaction 
mixture Was diluted With ethyl acetate, Washed With Water and 
brine. The residue Was chromatographed using ethyl acetate 
and hexane to afford the title compound (1.78 g, yield 44.5%) 
as viscous liquid. 

[0314] [0t]D: —9.2° (c 1.0, MeOH). 
[0315] 1H NMR (200 MHZ, CDCl3) 6: 1.17 (t, 1:7 HZ, 3H), 
1.23 (t, 1:7 HZ, 3H), 1.89 (q, 1:68 HZ, 2H), 2.90 (d, 1:65 HZ, 
2H), 3.10-3.42 (m, 7H), 3.45-3.65 (m, 1H), 3.95 (t, 1:67 HZ, 
1H), 4.10-4.30 (m, 4H), 6.40-6.70 (m, aromatics, 5H), 7.05 
(d, 1:84 HZ, 2H). 
[0316] IR (neat) cm“: 3394 (br), 2978, 1740, 1617, 1514. 
[0317] Mass m/Z (Cl): 431 (M+1). 

We claim: 

1. Novel compounds of formula (I) 

(I) 

their derivatives, their analogs, their tautomeric forms, their 
stereoisomers, their salts, their solvates Wherein W represents 
NR12, Rl2 represents hydrogen, R10 and R11 may be same or 
different and represent hydrogen or substituted or unsubsti 
tuted group selected form alkyl, alkoxy, aryl or aralkyl group; 
Ar represents substituted or unsubstituted divalent single or 
fused aromatic or heterocyclic group; R5 represents to hydro 
gen atom, hydroxy, alkoxy, halogen, alkyl, substituted or 
unsubstituted aralkyl group or forms a bond together With the 
adjacent group R6; R6 represents hydrogen, hydroxy, alkoxy, 
halogen, loWer alkyl group, acyl, substituted or unsubstituted 
aralkyl or R6 forms a bond together With R5 ; R7 may be 
hydrogen or substituted or unsubstituted groups selected 
from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycar 
bonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocar 
bonyl, acyl, heterocyclyl, heteroaryl, heteroaralkyl groups; 
R8 may be hydrogen or substituted or unsubstituted groups 
selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, 
heteroaryl or heteroaralkyl groups; Y represents oxygen, sul 
fur or NR”, where R13 represents hydrogen or substituted or 
unsubstituted groups selected from alkyl, aryl, hydroxyalkyl, 
aralkyl heterocyclyl, heteroaryl, or heteroaralkyl groups; R8 
and R13 together may form a substituted or unsubstituted 5 or 
6 membered cyclic structure containing carbon atoms, Which 
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may optionally contain one or more heteroatoms selected 
from oxygen, sulfur or nitrogen; m is an integer 0-6. 

2. A compound according to claim 1, Which is selected 
from: 

(1) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate 
(+) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate 
(—) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate 
(1) Ethyl 2-ethoxy-3-[4-{N-heptyl-N-(Z'-bromoethyl) 

}aminophenyl]propanoate 
(+) Ethyl 2-ethoxy-3-[4-{N-heptyl-N-(Z'-bromoethyl) 

}aminophenyl]propanoate 
(—) Ethyl 2-ethoxy-3-[4-{N-heptyl-N-(Z'-bromoethyl) 

}aminophenyl]propanoate 
(1) Methyl 2-ethoxy-3-[4-(N-heptylaminomethyl)phenyl] 

propanoate 
(+) Methyl 2-ethoxy-3-[4-(N-heptylaminomethyl)phenyl] 

propanoate 
(—) Methyl 2-ethoxy-3-[4-(N-heptylaminomethyl)phenyl] 

propanoate 
(1) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate 
(+) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate 
(—) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate 
(1) Methyl 2-ethoxy-3-(3-aminophenyl)propanoate 
(+) Methyl 2-ethoxy-3-(3-aminophenyl)propanoate 
(—) Methyl 2-ethoxy-3-(3-aminophenyl)propanoate 
(1) Ethyl 2-isopropoxy-3-(4-aminophenyl)propionate 
(+) Ethyl 2-isopropoxy-3-(4-aminophenyl)propionate 
(—) Ethyl 2-isopropoxy-3-(4-aminophenyl)propionate. 
3. Process for the preparation of compound of formula (I) 

their derivatives, their analogs, their tautomeric forms, their 
stereoisomers, their salts, their solvates Wherein W represents 
NR12, Rl2 represents hydrogen, R10 and R11 may be same or 
different and represent hydrogen or substituted or unsubsti 
tuted group selected form alkyl, alkoxy, aryl or aralkyl group; 
Ar represents substituted or unsubstituted divalent single or 
fused aromatic or heterocyclic group; R5 represents hydrogen 
atom, hydroxy, alkoxy, halogen, alkyl, substituted or unsub 
stituted aralkyl group or forms a bond together With the adja 
cent group R6; R6 represents hydrogen, hydroxy, alkoxy, 
halogen, loWer alkyl group, acyl, substituted or unsubstituted 
aralkyl or R6 forms a bond together With R5; R7 may be 
hydrogen or substituted or unsubstituted groups selected 
from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycar 
bonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocar 
bonyl, acyl, heterocyclyl, heteroaryl, heteroaralkyl groups; 
R8 may be hydrogen or substituted or unsubstituted groups 
selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, 
heteroaryl or heteroaralkyl groups; Y represents oxygen, sul 
fur or NRl3 , where R13 represents hydrogen or substituted or 
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unsubstituted groups selected from alkyl, aryl, hydroxyalkyl, 
aralkyl heterocyclyl, heteroaryl, or heteroaralkyl groups; R8 
and R13 together may form a substituted or unsubstituted 5 or 
6 membered cyclic structure containing carbon atoms, Which 
may optionally contain one or more heteroatoms selected 

from oxygen, sulfur or nitrogen; m is an integer 0-6 Which 
comprises: 

a. i. Reacting compound of formula (lllh) 

O2NiAr4CHO (11111) 

WhereAr is as de?ned above With compound of formula (llli) 

(111i) 

Y 
where R13 represents (Cl-C6)alkyl group and all other sym 
bols are as de?ned earlier in the presence of a base selected 
from metal hydride like NaH or KH; organolithiums like 
CH3Li or BuLi; alkoxides like NaOMe, NaOEt or t-BuO‘K+ 
or a mixture thereof and a solvent selected from diethyl ether, 
THF, dioxane, DMF, DMSO, DME, dimethyl acetamide or a 
mixture thereof. The reaction can be carried out in the pres 
ence or absence of HMPA as a cosolvent at a temperature in 

the range from —78° C. to 50° C., preferably at a temperature 
in the range of —l0° C. to 30° C. under anhydrous conditions 
to obtain a compound of formula (lllg) 

(lllg) 

Where R7, R8 and Ar are as de?ned above. 

ii. Reduction of the compound of formula (lllg) to a com 
pound of formula (I) Where m is 0 and all other symbols 
are as de?ned above in the presence of gaseous hydrogen 
and a catalyst selected from Pd/C, Rh/C, Pt/C, Raney 
nickel or a mixture thereof preferably 5-10 Pd/C and a 
solvent selected from such as dioxane, acetic acid, ethyl 
acetate or a mixture thereof. The reaction is carried out at 
a pres sure betWeen atmospheric pres sure and 80 psi. The 
amount of catalyst used is in the range of 1-50% W/W. 
Alternatively, the reduction can also be carried out by 
employing metal solvent reduction like magnesium, 
iron, tin, samarium or sodium amalgam in alcohol like 
methanol, ethanol or propanol preferably methanol. The 
reduction can be carried out in the presence of metal 
catalysts selected from Rhodium, Ruthenium or Indium 
containing chiral ligands selected from (2S,3S)-bis 
(diphenylpho sphino)butane, l ,2-bis(diphenylphos 
phino)ethane, l ,2-bis(2 -methoxyphenylphenylphos 
phino)ethane or (—)-2,3-isopropylidene-2,3-dihydroxy 
l,4-bis(diphenylphosphino) butane to obtain a 
compound of formula (lllb) in optically active form. 












