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AGONISTS OF GPR40

FIELD OF THE INVENTION
The present invention relates to compounds that have the ability to modulate the
activity of GPR40 énd are therefore useful in the treatment of GPR40 related disorders. in
addition the invention relates to the compounds, methods for their preparation,
pharmaceutical compositions containing the compounds and the uses of these compounds in .
the treatment of certain disorders related to GPR40 activity.

BACKGROUND CF: THE INVENTION

The G-protein-coupled receptor GPR40 functions as a receptor for long-chain free
fatty acids (FFAs) in the body. As such is implicated in a large number of metabolic
conditions in the body. For example it has been alleged that a GPR40 agonist promotes
insulin secretion whilst a GPR40 antagonist inhibits insufin secretion and so depending upon
the éircumsianpes the agonist and the antagonist may be useful as therapeutic agents for a
number of insulin related conditions such as type 2 diabetes, obesily, impaired glucose
tolerance, insulin resistance, neurodegenerative diseases and the like.

Diabetes is typicaiiy a chronic disease that occurs either when the pancreas does not
produce enough insulin or when the body cannot effectively use the insulin it produces to
regulate blood giucose levels. Hyperglycaemia, or raised blood sugar, is a common cutcome
of uncontrolied diabetes and over time leads to adverse physiological changes to those
suffering from the disease, especially to the nervous systerﬁ and the cardiovascular system.

The World Heaith Organisation (WHO) estimates that more than 220 million people
worldwide suffer from diabetes. In 2005, an estimated 1.1 million people died from diabetes

~ (although the actual number is likely to be much lafger as this figure does not include people

who have died from diabetic complications such as heart disease or kidney failure). Of all
diabetes deaths, almost 80% occur in low- and middle-income countries, almost 50% in
people under the age of 70 years and approximately 56% in women. The WHO further
predicts that diabetes deaths will have doubled between 2005 and 2030 unless urgent
preventive stéps are taken to curb or reverse this epidemic. Whilst at least a part of the
diabetic epidemic can be attributed to ‘genetic factors, the primary driver is the rapid
ebidemiological transition associated with changes in dietary patterns and decreased physicéi
activity, as evident from the higher prevalence of diabetes in the urban population.
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Whilst a heaithy diet, regular physical activity, maintaining a normal body weight and
avoiding tobacco use can prevent or delay the onset of the disease, there are currently no
effective therapeutic strategies for the prophylaxis or treatment of diabetes.

5 The pathogenesis of type 2 diabetes is characterized by beta cell dysfunction and
progressive insulin resistance with compensatory hyperinsulinemia, followed by declining
insulin secretion and increasing hyperglycemia. The long-term adaptation of the beta cell
mass to rising glucose concentration is achieved mainly by increasing the number of beta
cells through hyperplasia and neogenesis (Bonner-Weir S, 2002; Rhodes CJ, 2005).

Type 2 diabeies is also characterized by elevated plasma levels of long-chain FFAs,
which further impair beta cell insulin secretion. Normally, FFAs provide essential fuel to the
beta cell, but become toxic when chronically present at elevated levels. In the endocrine
pancreas, short-term exposure of beta cells to dietary fatty acids potentiates glucose-induced

15 insulin release (Haber EP et al., 2003, Yaney GC and Crokey BE, 2003), while iong term
exposure impairs insulin secretion and induces secretary failures (lipotoxicity;. Lee Y et al,,
1994, Unger RH, 2002) and beta cell apoptosis (lipoapoptosis; Shimabukuro M et al., 1998,
Lupi R et al.,, 2002).

20 © There is increasing evidence that lipids can also serve as exiracellular figands for a
specific class of receptors and thus act as "nutritional sensors” (Nolan CJ et al., 2008). The
diécovery of these receptors suggested that lipids, specifically, free fatty acids (FFAs), can
regulate cell function. Recently, free fatty acids (FFAs) have been demonstrated as ligands
for orphan G protein-coupled receptors (GPCRs) and have been proposed to play a critical

25 role in physiological glucose homeostasis.,(Rayasam GV et al., 2007).

GPR40, GPR120, GPR41 and GPR43 exemplify a growing number of GPCRs that
have been shown to be activated by free fatty acids (Kotarsky K et al., 2003, Brown AJ et al.,
2003). GPR40 and GPRI20 are activated by medium fo long-chain free fatly acids whereas

30 short-chain fatty acids activate GPR41 and GPR43 (Kotarsky K et al., 2003, Nilsson NE et al.,
2003, Brown AJ et al., 2003). -

Each GPR displays a characteristic tissue distribution.l GPR40 is preferentially
expressed in pancreatic beta cells (Salehi A et al.,, 2005). The gene encoding GPR40 is
35 located downstream of CD22 on chromosome 18q13.1 (Sawzdargo M et al., 1997) close to a
-—————regien—that~has~shewn~~linkage~t0~e§evated-s_erum-—t-riglyeerides—in~f-an§ilies--with {ype 2-diabetes '
({Elbein SC and Hasstedt SJ, 2002). Two polymorphisms, an Arg211His substitution and a
2.
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rare Asp175Asn mutation have been identified in the GPRA40 gene -(Héga H et al., 2002).
Lately, GPR40 expression was also seen in omental adipose tissue and pancreatic alpha
cells (Fodgren E et ai., 2007).

it is well established that fatty acids function acutely to maintain basal insulin secretion
and to ‘prime’ the islet B-cells to respond to glucose following a prolonged fasting (Gravena C
et al., 2002). Furthermore the finding that activation of the receptor resulted in elevation of
intracellular Ca®* via coupling to Gags, leading to activation of PKC suggested a possible role
for GPR40 in insulin secretion (Poitout V 2003, Fujiwara K et al., 20085, Schnell S et al.,
2007)." Down-regulation of GPR40 expression in the mouse insulinoma cell tines resulted in a
decrease in the ability of fatty acids o potentiate insulin secretion (ltoh Y et al., 2003, Shapiro
H et al., 2005). -GPR40 was shown {o play a role not only in fatty acid modulation of insulin
secretion, but also in GSIS after high-fat feeding (Kebede M et al., 2008).

To investigate the role of GPR40 on metabolism, several groups have studied the
phenotype of GPR40 knock out or GPR40 over-expression in different rodent models.
GPRA40 -/- mice on HFD became as obese as their wild type (WT) counterparts but were
protected from obesity-induced hyperinsulinemia, giucose-intolerance, hepatic steatosis,
hypertriglyceridemia and increased hepatic glucose output (Steneberg P et al., 2005).
Another group ihv‘estigating the effect of chow diet on GPR40-/- mice showed the lack of loss
of acute palmitate stimulated GSIS (50% reduction) in isolated islets. On the other hand,
these islets did not show any effect on inhibition of GSIS after 72 hr of exposure to palmitate
or oleate, compared to WT (Latour MG et al., 2007). In another étudy, when GPR40 was
specifically over-expressed in pancreaﬁc‘beta cells, the transgenic mice become glucose
intolerant, lost first-phase insulin secretion and finally became diabetic. Beta cell morphoiogy
was also affected in these mice {Steneberg P et al., 2005).

Though the above mention observations favour antagonism of GPRA40 as a control of
diabetes, another set of studies proved the opposite. A comprehensive study with a series of
potent and selective agonists for GPR40 showed that these compounds significantly
enhanced GSIS in wild type but not in GPR40-/- mice. They also showed lowering of biood
glucose in streptozotocin-induced diabetic rats and high fat diét induced obese mice. These
compounds didn't seem to mediate the chronic toxic effect of free fatly acids on islets (Tan
CP et al., 2008). in another recent report, it has been shown that though GPR40 is required
for insulin secretion in response to FFA GPR40 -/- mice were not protected from high fat diet '
induced insulin resistance or hepatic steatosis (Lan H et al., 2008).
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As fatty acids potentiate insulin secretion in a glucose-sensitive manner it is -
conceivabie that if the effects of fatty acids on insulin secretion are mediated at least in paﬁ
through GPR40, a small-molecule GPR40 agonist may act as a glucose-sensitive
secretagogue (Briscoe CP et al., 2008).

It has recently been shown that GPR4D is expressed in endocrine cells of the
gastrointestinal tract, including cells expressing the incretin hormones GLP-1 and GIP, and
that GPR40 mediates FFA-stimulated increfin secretion (Edfalk S et al., 2008, Parker HE st
al., 2008).

it is well established that acute exposure to FFAs stimulates insufin secretion,
whereas chronic exposure impairs beta-cell function and induces apoptosis. |t was observed
that oleic acid, action of which was mediated at least in part through GPR40, cogld protect
NIT-1 cells from palmitate-induced lipoapoptosis. Moreover, it was found that oleic acid
promoted the activation of extraceliular signal-regulated protein kinase-MAPK pathway mainly
via GPR40, which increased the expression of early growth response gene-1, teading to the
anti-lipoapoptotic effect on NIT-1 cells. It was suggested that GPR40 might be ifnplicated in
the control of beta-cell mass plasticity (Zhang Y et al., 2007).

Clinical studies have shdwn that total body fal mass is related to both bone density
and fracture risk and that fat Engestion reduces bone turnover. These effects are at least
partially mediated by endocrine mechanisms, but it is possibie that lipids might act directly on
bone. Receptors known to bind falty ‘acids were found to be expressed in osteoblastic
(VGF’R?ZO) and osteoclastic (GPR40, 41, 43, 120) ceils. A synthetic GPR 40/120 agonist
mimicked the inhibitory effects of fatty acids on osteoclastogenesis (Cornish J et al., 2008).

GPR40 was recently identified in neurons throughout the brain. Recent studies show
that polyunsaturated fatty acids (PUFA) are capable of improving hippocampai long-term
potentiation, learning ability of aged rats, and cognitive function of humans with memory
deficits. It is probable that certain PUFA may act, as endogenbus ligands, on GPR40 on the
neuronal cell surface (Yamashima T, 2008).

In another study involving adult monkeys showed that the GPRA40 protein increased
significantly in the second week after global cerebral ischemia as compared with the control.
This data suggest that GPR40 might have a role in reguiéting aduift hippocampal
neurogenesis in primates (Ma D et al., 2007, 2008).

PCT/IN2011/800479
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Accordingly compounds that modulate GPR40 are expected to have useful

- therapeutic properties especially in relation to metabolic conditions such as diabetes, obesity,

hyperglycemia, glucose intolerance, insulin resistance, hyperinsulemia, hypercholesteremia,
hypertension, hyperlipoproteinemia, hyperlipidemia, hypertriglyceridemia, dyslipedemia,
metabolic syndrome X, atherosclerosis, diabetic neuropathy, diabetic retinopathy, and
hypoglycemia,

Compounds of this type may also be useful in the treatment of cognitive disorders,
osteoporosis, inflammatory disorders, cardiovascular disease, kidney disease, kefoacidosis,
thrombotic disorders, nephropathy, sexual dysfunction, dermatopathy, dyspepsia, cancer and
edema. As such there is significant interest in the development of compounds with this mode

of action.

OBJECTS OF INVENTION
The principal object of the invention is to provide compounds that are modulators of
GPR40 receptor activity. These compounds would be expected {o be useful in the treatment
of GPRA40 related conditions.

A further object is to provide a pharmaceutical composition containing a compound
that is a modulator of GPR40 receptor activity and a pharmaceutically acceptable excipient,
diluent or carrier.

A further object is to provide a method of prevention or treatment of a condition

associated with GPR40 receptor function in a mammal.

SUMMARY
The present disclosure provides compounds of formula (1):
R3 R*
NR! \
L
"
(D —(B)—

Formula (1)
wherein:

ring A is selected from the group consisting of optionally substituted Cs-C.cycloalkyl,
optionally substituted C,-C.heterocycloalkyl, an optionally substituted Cg-CooarylfusedCs-

5
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Cescycloalkyl, .an optionally substituted C,-CigheteroarylifusedCy-Cocycloalkyl, optionally
substituted Cs-CiparylfusedC,-Cqoheterocycloalky, optionaily substituted Cy-
Cigheteroarylifused Cy-Cizheterocycloalkyl, optionally substituted Cs-Cyparyl and optionally
substituted C,-Cygheteroaryl; )

ring B is an optionally substituted Ces-Ciearyl group, optionally substituted Ce-
ChoarylfusedC,-Cyzheterocycloalkyl or an optionally substituted C4-Cigheteroaryl group;

X is a bond or a linking moiety containing from 1 to 8 atoms in the normat chain,
* Y is a bond or a linking moiety containing from 1 to 8 atoms in the normai chain;

Z is a bond or is selected from the group consisting of optionalliy substituted Ce-
Ciearyl, and optionally substituted C,-Cygheteroaryl, -C(=0)-, -C(=NR")-, —(CR°R®)-,
(CR°RO0-, ~«(CR°R%)S-, «(CR°REINR™ or is a heteroatomic group selected from the group
consisting of 8, O, P and NR" where R” is selected from the group consisting of H, optionaily
substituted C,-Cqpalkyl, optionally substituted C,-Cycheteroalkyl optionally substituted Cs-
Ciocycloalkyl, optionally substituted Cg-Cygaryl, and optionally substituted C-Cqgheteroaryl; |

L is a group capable of releasing a cation or a salt thereof,

R' is selected from the group consisting of H, OR7, 'o'ptionally substituted C,-Coalkyl,
optionally substituted C,-Cyzhaloalkyl optionally substituted C,-Cioalkenyl, optionally
substituted C-Cipalkynyl, optionally substiﬁxted C1-Cqralkyloxy, optiorially substituted Cq-
Ciohaloalkyloxy, optionally substituted Cp-Cypheteroalkyl, optionally substituted Cs-
Cgcycloaﬁ&yi, optionally substituted C;-Cicycloalkenyl, optionally substituted C,-
Cysheterocycloalkyl, optionally substituted C,-Cy, heterocycloalkenyl, optionally substituted
Ce-Crearyl, and optionally substituted C,-Cygheteroaryl,

2 is H or a ring selected from the group cons:stmg of an optionally substituted Cs-
Cmcycioa!kyl optionally substituted Cg-C12heterocyc§ankyl an optionally substituted Cﬁ~
CroarylfusedCy-Ceeycloaltkyl, an optionally substituted C;-CygheteroarylifusedCs-Cecycloalkyl,
optionally substituted Cg-CiparyifusedCy-Cooheterocycloalkyl, optionally substituted Cs-
Cigheteroarylifused C,-Cioheterocycloalkyl, optionally substituted Cg-Crearyl and optionally
substituted C,-Cysheteroaryi;
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each R% R*, R® and R® is independently selected from the group consisting of H,
halogen, CN, -NO,, SH, CFs, OH, CO,H, CONH,, OCF;, optionally substituted C;-Cyalkyl,
optionally substituted C;-Cyshaloalkyl optionally substituted C,-Cyalkenyl, optionally
substituted C,-Cqsalkynyl, optionally substituted C-Cioalkyloxy, optionally substituted Cs-
Ciohaloalkyloxy, optionally substituted C,-Cyheteroalkyl, optionally substituted Cj-
Ciocycloalkyl, optionally substituted Cs;-Ciocycloalkenyl, optionally substituted C,-Cys
heterocycloalkyl, optionally substituted C,-C,, heterocycloalkenyl, optionally substituted Cg-
Cisaryl, and optionally substituted C-Cysheteroaryl, or

any two of R® R* R®and R® when taken together with the atoms to which they are
attached may form an optionally substituted cyclic moiety or a double or triple bond between
the atoms to which they are attached:;

R’ is selected from the group consisting of H, optionally substituted Cy-Cyalkyl,
optionally substituted C,-Cqralkenyl, optionally substituted C,-Cioheteroalkyl optionally
substituted C;-Cyzhaloalky!, optionally substituted Cs-Cyocycloalkyl, optionally substituted Cg-
Cigaryl, and optionally substituted C4-Cygheteroaryl;

ris an integer selected from the group consisting of 0, 1 and 2;

or a pharmaceutically acceptable salt, N-oxide, or prodrug thereof.

In one aspect, there is provided a compound of formula (1):

R3 R4

NR'
A @

Formula |

L

wherein:

ring A is an optionally substituted phenyl group;

ring B is an optionally substituted phenyl group;



15

20

30

35

X'is a bond or a linking moiety containing from 1 to 8 atoms in the normal chain;
Y is a bond or a linking moiety containing from 1 to 8 atoms in the normal chain;

Z is a bond or is selected from the group consisting of optionally substituted Ce-
Cisaryl, and optionally substituted C-Cysheteroaryl, -C(=0)-, -C(=NR")-, —(CR°R®)-, —
(CR°R®)0-, «(CR°R%)S-, ~(CR°RYNR’- or is a heteroatomic group selected from the group
consisting of S, O, P and NR” where R” is selected from the group consisting of H, optionally
substituted C,-Cyoalkyl, optionally substituted C,-Cyoheteroalkyl optionally substituted Cs-
Cqeycloalkyl, optionally substituted Ce-Cigaryl, and optionally substituted C,-Cygheteroaryt;

L is a group capable of releasing a cation or a salt thereof;

R' is selected from the group consisting of H, OR’, optionally substituted C-Cy,alkyl,
optionally substituted C;-Cyshaloalkyl optionally substituted C,-Ciralkenyl, optionally
substituted C,-Cyoalkynyl, optionally substituted C4-Cioalkyloxy, optionally substituted C;-
Cishaloalkyloxy, optionally substituted C,-Cyoheteroalkyl, optionally substituted Cs;-
Ciocycloalkyl, optionally substituted Cs-Cypcycloalkenyl, optionally  substituted - Cy-
Cysheterocycloalkyl, optionally substituted C,-Cysheterocycloalkenyl, optionally substituted Cs-
Cigaryl, and optionally substituted C,-C,gheteroaryt,

R? is H or a ring selected from the group consisting of an optionally substituted Cs-
Ciscycloalkyl, optionally substituted C,-Cisheterocycloalkyl, an optionally substituted Cg-
CroarylfusedC;-Cqcycloalkyl, an optionally substituted C4-CygheteroarylifusedC,-Cgeycloalkyl,
optionally substifuted Cg-CoarylfusedC,-Cioheterocycloalkyl, optionally substituted Cy-
Cisheteroarylifused C,-Cisheterocycloalkyl, optionally substituted Cg-Cigaryl and optionally
substituted C,-Cygheteroaryl;

each R®, R*, R®and R® is independently seiected from the group consisting of H,
halogen, CN, -NO;, SH, CF,;, OH, CO,H, CONH,, OCF;, optionally substituted C;-Cqzalkyl,
optionally substituted C,-Cishaloalkyl optionally substituted C,-Cioalkenyl, optionally
substituted C,-Cqealkynyl, optionally substituted C4-Cyoalkyloxy, optionally substituted Cs-
Ciohaloalkyloxy, opfionally substituted C,-Cisheteroalkyl, optionally substituted Cs;-
Ciocycloalkyl, optionally substituted Cs-Cyscycloalkenyl, optionally substituted C,-Cyy
heterocycloalkyl, optlionally substituted C,-C,, heterocycloalkenyl, optionally substituted Cg-
Crgaryl, and optionally substituted Cy-Cigheteroaryl, or

7a
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any two of R®, R, R® and R® when taken together with the atoms to which they are
attached may form an optionally substituted cyclic moiety or a double or triple bond between
the atoms to which they are attached;

R” is selected from the group consisting of H, optionally substituted C;-Cyealkyl,
optionally substituted C,-Cyralkenyl, optionally substituted C,-Cyoheteroalkyl optionally
substituted C4-Cqzhaloalkyl, optionally substituted C;-Cq.cycloalkyl, optionally substituted Cq-
Cigaryl, and optionally substituted C,-Cygheteroaryt;

ris 1;
or a pharmaceutically acceptable salt, or N-oxide or prodrug thereof.

As with any group of structurally related compounds which possess a particular utility,
certain embodiments of variables of the compounds of the Formula (1), are particularly useful

in their end use application.

The moiety L may be any moiety or group that is capable of releasing a cation or a
salt thereof. There are many potential groups of this type as would be apparent to a skilled
addressee in the art. In some embodiments L is selected from the group consisting of -CO,H,
-SOzH, -PO3H, -SO.NH,, -CONHSO,CH;, and tetrazol-5-yl. In some embodiments L is CO,H
or a salt thereof.

In the compounds of the disclosure 1 is an integer selected from the group consisting
of 0, 1 and 2. In some embodiments r is 0. In some embodiments r is 1. In some
embodiments ris 2.

70
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In some embodiments L is CO,H and ris 1. This provides compounds of formula (it).

4
RS . A
NR?

l COLH

c
Rz/ \x A Q__Z

Formula (I}

or a pharmaceutically acceptable salt or prodrug thereof where R, R? R® R% A, B, X,
Y, and Z are as defined above,

in some embodiments each R® and R is independently selected from the group
consiéting of H, halogen, CN, -NO,, SH, CF;, OCF; CHj, and CH,CHs, In some embodiments
R® and R are H. '

in some embodiments Z is -C(=0)-. In some embodiments Z is -C{(=NR")-. In some
embodiments Z is (CR°R®)-. In some embodiments Z is -(CR°R®)- where R® is H such that Z
is CHR®,

in some embodimenis each R5 and R is Endépende’ntly selected from the group
consisting of H, halogen, CN, -NO, SH CF3, OCF3; CHs, and CH,CHs. in some embodiments
each R%is H and R® is cyano.

In some embodiments R® or R® when taken together with one of R® and R* and the
atoms to which they are attached forms a cyclic moiety. In some embodiments the cyclic
moiety is a cyclopropyi group. ‘

In some embodiments L is CO,H, ris 1, Z is <(CR°R®)- and each of R®, R* and R®is H.
This provides compounds of formula (1if).

NR!
“ ' COH

. Formuta (ilf)
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or a pharmaceutically acceptabie salt or prodrug thereof where R', R?, R® A, B, X,
and Y are as defined above. ‘

In some embodiments L is COH, ris 1, Z is ~(CR°R®)- and each of R®, R®, R®and R®
5 is H. This provides compounds of formula (lila). :
NR!

] | | IcozH
0 @ y ®___/_

Formula (Hia)

or a pharmaceutically acceptable salt or prodrug thereof where RLURLA B X, andY
10 are as defined above.

in some embodiments ring A and ring B are independently selected from the group

consisting of optionally substituted Cy-Cysaryl and optionally substituted C1-Cqs heteroaryl and

may be monocyclic, bicyclic or polycyclic moieties. in certain embodiments sach of Aand B

15 is a monocyclic or bicyclic moiety. In certain embodiments each of A and B are a monocyclic

moiety.

In certain embodiments ring B is selected from the group consisting of:

Ir/v'z\w -\/2//V' l ‘z{i) N v’/gv‘

s i)
v / 3 5 Vg\ v4 v2 /v3
T 0 T

20
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o |

ey N

"N AN ?f\ ond WA / g '
e X

wherein V', V4, V® and V* are each independently selected from the group consisting
of N, and C(R®Y;

W is selected from the group consisting of O, S and NR®;
W' and W? are each independently selected from the group consisting of N and CR®;

wherein each R® is independently selected from the group consisting of H, halogen,
OH, NO,, CN, SH, NH,, CF3, OCF;, optionally substituted C,-C,,alkyl, optionally substituted
C4-Cyzhaloalkyl optionally substituted C,-Cipalkenyl, optionally substituted C,-Cipalkynyi,
optionally substituted Cz-Cuheteroalkyi, optionally substituted C;-Cycycloalkyl, optionally
substituted Cg—Cmcycloaikenﬁ, optionally substituted C,-Cyoheterocycloalkyl, optionally
substituted C,-Cioheterocycloalkenyl, optionally substituted Cg-Ciaaryl, optiobally substituied
C,-Cygheteroaryl, optionally substituted C;-Cyralkyloxy, optionally substituted C,-
Cialkenyloxy, optionally substituted C,-Cpoalkynyloxy, optionally substituted C,-
Cigheteroalkyloxy, optionally substituted C;-Ciycycloalkyloxy, optionally substituted Cs-
C;zcycloafkenyioxy. optiénauy substituted C,-Cypheterocycloalkyloxy, optionally substituted '
C,-Cyp heterocycloalkenyloxy, optionally substituted Cs-Cygaryloxy, opticnally substituted Cq-
Cigheteroaryloxy, optionally substituted C,-Cyalkylamino, SR”, SOzH, SO,NR'R’, SO,R™,
SONR'R’, SOR, COR”, COOH, COOR’, CONR'R", NR'COR’, NR'COOR’, NR'SO,R’,
NR'CONR'R’, NR'R’, and acyl.

In some embodimerts ring B is an optionally substituted phenyl group. The group.

- may be unsubstituted or may be substituted with one or more optional substituents. A wide

variety of optional substituents may be used as defined above. Examples of particularly
suitable opfional substituents include, but are not limited o OH, F, Br, Ci, methyl, CN,
trifluoromethyl, ethyl, 2,2, 2-trifluoroethyl, isopropyl, propyl, 2-ethyl-propyl} 3,3-dimethyl-propwi,
butyl, isobutyl, 3,3-dimethyl-butyl, 2-ethyl-butyl, pentyl, 2-methyl-pentyl, pent-4-enyl, hexyl,
heptyl, octyl, phenyl, NH,, phenoxy, hydroxy, methoxy, ethoxy, pyrrol-1-yi, and 3,5-dimethyi-

pyrazol-1-yl.

10
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In some embodiments ring B is an optionally substituted pheny! group of the formula

(R%),
Formula (1V)

each R® is independently selected from the group consisting of H, halogen, OH, NH;,
NO,, CN, C4-Cyralkyl, C4-Cyohaloalkyl, C+-Cyzalkoxyl, and C,-Cyhaloalkoxyt,

wherein p is an integer selected from the group consisting of 0, 1, 2, 3 and 4.

in the compounds of the disclosure p is an integer selected from the group consisting
of 0, 1, 2, 3 and 4. In some embodiments p is 0. In some embodiments p is 1. [n some

embodiments p is 2. In some embodiments p is 3. In some embodiments p is 4.

R® may be selected from a wide range of possible substituents as discussed above.
in some embodiments each R® is independently seiected from the group consisting of H,
halogen, OH, NO,, CN, C4-Cqalkyl, Ci-Cyohaloalkyl, C4-Cyralkoxyl, and C,;-Cishaloalkoxyl.
Exemplary R® substituents include F, Cl, Br, |, CHj, CH,CHs, OH, OCHs, CF;, OCF3, NOy,
NH,, and CN.

In some embodiments L is CO,H, ris 1, Z is =(CR°R®)- and each of R®, R*, R®is H and
ring B is an optionally substituted pheny! group of formula (IV). This provides compounds of
formula (IVa).

R1

T o @_<.

(R%),

=

Formula (IVa)

(i
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or a pharmaceutically acceptable salt or prodrug thereof where R', R, R%, R®, A, p, X,
and Y are as defined above.

in some embodiments L is CO,H, ris 1, Zis ~(CR°R®)- and each of R*, R*, R°and R®is
H and ring B is an optionally substituted phenyl group of formula (V). This provudes
compounds of formula (IVb).

NR!
I | — S—

RZ/C\XY \ ! /

(R®),

Formula (IVa) ‘

or a pharmaceutically acceptable salt or prodrug thereof where R', R?, R®, A, p, X, and
Y are as defined above. '

in certain embodiments ring A is selected from the group consisting of:

v/vs\\\evs VB,//V'S I 51; )\va
U

| I

- . |
VAL A 5%5\ L ViR 2V
w5/W4\Y$1: W we W“‘//W5 %._
Ybo Y Y
Yoo e N
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Y
D Dy 1

l \

wherein V®, V&, V7 and V® are each independently selected from the group consisting
of N, and C(R®);

- WA is selected from the group consisting of O, S and NR?,
W* and W® are each independently selected from the group consisting of N and CR®;

wherein each R® is independently selected from the group consisting of H, halogen,
OH, NO;z, CN, SH, NH,, CF3;, OCFj;, optionally substituted C4-Cyalky, Optionéliy substituted
C1-Cyphaloalkyt optionallﬁy substituted C,-Cizalkenyl, optionally substituted C,-Ciaalkynyl,
optionally substituted C,-Cioheteroalkyl, optionally substituted Cs-Cyscycloalkyl, optionally
substituted Cs-Coocycloalkenyl, optionally substituted C,-Cizheterocycloalky!, optionally
substituted C,-Cysheteracycloalkenyl, optionally substituted Cq-Ciparyl, optionally substituted
Cy-Cygheteroaryt, 6ptional£y substituted Ci-Cqoalkyloxy, optionally substituted Cs-
Crealkenyloxy, optionally substituted C,-Cisalkynyloxy, optionally substituted C,-
Cioheteroalkyloxy, optionally substituted Cs-Crpcycloalkyloxy, optionally substituted Cs-
Cy cycloatkenyloxy, optionally substituted C,-Cisheterocycloalkyloxy, optionaily substituted
C,-Cy, heterocycloalkenyloxy, optionally substituted Cq-Cogaryloxy, optionally substituted Cy-
Cisheteroaryloxy, optionally substituted C,-Cjsalkylamino, SR’, SOzH, SO,NR'R’, SO,R,
SONR'R?, SOR’, COR’, COOH, COOR’, CONR'R’, NR'COR’, NR'COOR’, NR'SO,R’,
NR’CONR'R’, NR'R’, and acyl.

In some embodiments ring A is an optionally substituted phenyl group. The group
may be unsubstituted or may be substituted with one or more optional substituents. A wide
variety of optional substituents may be used as defined above. Examples of particulariy
suitable optional substituenis include, but are not limited to OH, F, Br, Cl, methyl, CN"
frifluoromethyl, ethyl, 2,2 2-triftuoroethyl, isopropyl, propyl, 2-sthyl-propyl, 3,3-dimethyl-propyi,
butyl, isobutyl, 3,3-dimethyl-butyl, 2-ethyl-butyl, pentyl, 2-methyl-pentyl, pent-4-enyl, hexyl,
heptyl, octyl, phenyl, NH,, phenoxy, hydroxy, methoxy, ethoxy, pyrrol-1-yl, and 3,5-dimethyi-
pyrazol-1-yl.

13
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n some embodiments ring A is an optionally substituted pheny! group. In some
embodiments ring A is an optionally substituted phenyl group selected from the group
consisting of formula (Va) and formula (Vb):

(R%q

Formula (Va) Formula (Vb)

wherein each R® is independently selected from the group consisting of H, halogen,
OH, NH,, NO,, CN, C4-Cypalkyl, C4-Cyzhaloalkyl, Ci-Choalkoxyl, and C4-Cyzhaloalkoxyl;

wherein g is an integer selected from the group consisting of 0, 1,2, 3 and 4.

in certain embodiments ring A is an optionally substituted phenyl group of the formula:

L

(R%,

wherein R® and g are as defined above.

In the compounds of the disclosure g is an integer selected from the group consisting
of 0, 1, 2, 3 and 4. In some embodiments g is 0. In some embodiments q is 1. In some
embodiments g is 2. In some embodiments g is 3. In some embodiments q is 4.

R® may be selected from a wide range of possible substituents as discussed above.

in some embodiments each R® is independently selected from the group consisting of H,
halogen, OH, NO,, CN, C4-Cyralkyl, C4-Cyohaloalkyl, C4-Cyoalkoxyl, and C4-Cizhaloalkoxyl.

14
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Exemplary R® substituents include F, Ci, Br, [, CHs, CH,CH;, OH, OCHa, CF3, OCF;, NO,,
NH,, and CN.

. In some embodiments L is CO,H, ris 1, Z is -(CR°R®)- and each of R®, R*, R%is H,
5 ring B is an optionally substituted phenyl group of formula (IV) and ring A is an optionalty
substituted phenyl group of formula (Va). This provides compounds of formuta (Vc).

NR!
” : ey CO,H
O
NN
DA
I (R®),
4R
Formula (Vc)
0 or a pharmaceutically acceptable salt or prodrug thereof where R', R%, R®, R%, R®, q, p,

X, and Y are as defined above.

in some embodiments L is CO,H, ris 1, Z is {CR°R®)- and each of R%, R*, R®and R®
is H, ring B is an optionally substituted phenyl group of formula (IV) and ring A is an optionally
15  substituted phenyl group of formula (Va). This provides compounds of formula (Vd).
NR!

CO.H
, /c\ -
R2 X

A R
Formula (Vd)

or a pharmaceutically acceptable salt or prodrug thereof where R', R%, R®, R®% q, p, X,
20 and Y are as defined above.

In some embodiments L is COH, ris 1, Z is {CR®R®)- and each of R®, R*, R%is H,
ring B is an optionally substituted phenyl group of formula (IV) and ring A is an optionally
“substituted phenyl group of formula (Vb). This provides compounds of formula (Ve).

15
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CO,H

NR AN \ |/

o | ¢
/
R? X /\ (R%)

(RY),

Formula (Ve)

or a pharmaceutically acceptable salt or prodrug thereof where R', R?, R®, R®, R, g, p,

X, and Y are as defined above.

in some embodiments L is CO.H, ris 1, Z is ~(CR°R%)- and each of R®, R*, R®and R®
is H, ring B is an optionally substituted phenyl group of formula (IV) and ring A is an optionally
substituted phenyl group of formula (Vb). This provides compounds of formula (Vf).
CO.H

—

NR' X \ /

RQJJ\ /\/ (R%),

(R%q
Formula (Vf)

or a pharmaceutically acceptable salt or prodrug thereof where R', R%, R®, R®, g, p, X,
and Y are as defined above.

In the compounds of the disclosure X and Y are independently chosen such that they

are a bond or there are between 1 and 8 atoms in the normal chain.

in some embodiments Y is selected from the group consisting of:

(a) a bond
(b)  -O-

() -5

(d)  -S(=0})-
(e) -S(=0)-
() -NR")-,
(@  -CR™):e,
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(hy  -C(R™)0-
i)  -C(RRN(R™)-
G  -C(=R"™)
(k)  -OCysalkyl-,
()  -CrsatkylO-,
(m)  -Cisalkyi0OC, . saikyl,
() -N(R™)Cysalkyl,
(0)  -CosalkylN(R')-;
)  -CrsalkyIN(R'®)Cy.salkyl-,
@  -N(R')CO-,
ry  -N(R™)COC,.salkyl-,
(5)  -CisalkylN(R')CO-,
)  -CisalkylN(R'COC, salkyl-,
(uy  -CON(R™)-,
(v}  -CisalkyiCON(R™)-,
(w)  -CON(R™)C,salkyl,
()  -CrsakylCON(RC, salkyl-,
)  -SO.N(R'™)-
) NR'SO-
(aa) -Ci.salkyh

PCT/IN2011/0606479

wherein each of the alkyl moieties can be further optionally substituted,

wherein R' is selected from the group consisting of H, optionally substituted C-

Croalkyl, optionally substituted C,-Cigheteroalkyl optionally substituted C;-Ciscycloalkyl,

optionally substituted Cg-Cisaryl, and optionally substituted Cy-Cygheteroaryl, or two R'® when

taken together may form a cyciic‘ moiety;

wherein R'' is selected from the group consisting of: O, 8, NR"2and C(R™®R™),

wherein each R'? is selected from the group consisting of H, OR'S, optionally

substituted C4-Cypalkyl, optionally substituted C,-Cihaloalkyl optionally substituted C,-

Crealkenyl, optionally substituted Cp-Croalkynyl, optionally substituted C4-Cieatkyloxy,

optionally substituted C,-Cizhaloalkyloxy, optionally. substituted C,-Cioheteroalkyl, optionally

substituted C3-Cracycloalkyl, optionafly substituted Cs-Cipoycloalkenyl, optionally substituted

——{Ga-Cr heterecycloalkyl-optional ly-substituted-CxCrheterocycloalkenyl; optionally substituted

Cs-Cqgaryl, and optionally substituted C4-Cigheteroaryl;

17



10

20

25

30

35

WO 2012/011123 PCT/IN2011/000479

each R™ and R™ is independently selected from the group consisting of H, halogen,
QH, NO,, CN, SH, NH;, CF;, OCF;, optionally substituted C-Cizalkyl, optionally substituted
C+-Cyzhaloalkyl optionally substituted C,-Csralkenyl, optionally substituted C,-Ciealkynyl,
optionaily substituted C;-Cioheteroalkyl, optionally substituted Cs-Cyscycloalkyl, optionally
substituted - Ca-Cmcyc%baikenyl, optionally substituted C,-Cipheterocycloalkyl, optionally
substituted C»-Cqzheterocycioalkenyl, optionally substituted Ce-Chsaryl, optionally substituted
Ci+-Cygheteroaryl, optionally substituted Cy-Cypalkyloxy, optionkally substituted Cy-
Craalkenyloxy, optionally substituted C,-Cisatkynyloxy, optionally substituted  C,-
theteroaikyloxy. optionally substituted Cz-Cizcycloalkyloxy, optionally substituted Cs;-
Cocycioatkenyloxy, optionally substituted C,-Cioheterocycloalkyloxy, optionally supstituted
CCyzheterocycloalkenyloxy, optionally substituted Cq-Cigarvioxy, optionally substituted C,-
Csheteroaryloxy, optionally substituted C,-Craalkylamino, SRS, SOsH, SONR™R', SO,R',
SONR™R'™, SOR'™, COR"™, COOH, COOR™, CONR™R'™ NR™COR', NR'*COOR'™,
NR'*SO;R ™, NR™¥CONR'™R", NR™R', and acyt;

sach R', R and R is independently selected from the group consisting of H,
optionally substituted C;-Cysalkyl, optionally substituted Cr-Cioheteroalkyl  optionally
substituted CrC_mhaloelky!, optionally substituted C3-Ciocycloalkyl, optionaiiy substituted Ce-
Cyaryl, and optionally substituted C1fC18heteroaryl.

In some embodiments Y is selected from the group consisting of:
(a) -Ci.58kkylO-,
(b) -Cy.salkyIN(R™®)-;
(c)  -N(R™)-, and
(&)  -CONR™),

wherein R'® is as defined above.

in some embodimentis Y is selected from the group consisting of —CH;NH-, -CH,O-, -
NH-, ~<CONH-, -S0O,NH-, and -CHCHNH-. In some embodiments Y is ~CH,NH-. In some
embodiments Y is -CH.0-. in some embodimenis Y is -NH-. In some embodiments Y is -

CONH-. In some embodiments Y is -SO,NH-. In some embodiments Y is ~CHyCHNM-.

Inn sbme embodimenis Y is selecied from —CHoNH- and ~-CH,0-.

18
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In some embodiments L is COyH, ris 1, Z is ~(CR°R®)- and each of R%, R¥, R®is H,
ring B is an optionally substituted phenyl' group of formula (IV), ring A is an optionally
substituted pheny! group of formula (Va) and Y is —CH,NH-. This provides compounds of
formula (V1). :

R O

I S on

o
5 oR)
- Formula (Vl)

or a phamaceutically acceptable salt or prodrug thereof where R', R?, R®, R%, R®, q, p,
and X, are as defined above,

0 .

In some embodiments L is COH, r is 1, Z is (CR®°R®)- and each of R®, R*, R®and R®
is H, ring B is an optionally substituted phenyl group of formula (IV), ring A is an optionally
substituted phenyl group of formula (Va) and Y is -CH,NH-. This provides compounds of
formula (Via).

'HW
C
Rz/ ~
15
Formula (Via)

or a pharmaceutically acceptable salt or prodrug thereof where R', R?, R, R q, p,

and X, are as defined above.
20

19 ’ .
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In some embodiments L is COzH, ris 1, Z is ~(CR°R%)- and each R® R*, R®is H,.ring B
is an optionally substituted phenyl group of formula (IV), ring A is an optionally substituted
phenyl group of formuia (Vb) and Y is ~CH,NH-. This provides compounds of formula (VIb).

RG ) '0

‘ (R%)q
5 Formula (Vib)

or a pharmaceutically acceptable salt or prodrug thereof where R*, R%, R®, R® R®, q, p,

and X, are as defined above.

10 In some embodiments L is CO;H, ris 1, Z is ~(CR°R®)- and each of R% R* RPand R®
is 'H, ring B is an optionally substituted phenyl group of formula (IV), rihg A is an optionally
substituted phenyl group of formula (Vb) and Y is -CHy;NH-. This provides compounds of
formula (Vic). ' ‘ '

(R,

15 ' Formula (Vic).

or a pharmaceutically acceptable salt or prodrug thereof where R', R%, R®, R® q, p,
and X, are as defined above. _ /

20 In some embodiments L is CO,H, ris 1, Z is «(CR°R®)- and each of R*, R*, R®is H,
ring B is an optionally substituted phenyl group of formula (IV), ring A is an optionally

20
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( substituted phenyl glroup of formula (Va) and Y is —CH,0-. This provides. compounds of
formula (Vid). '

RG O

o(R%)
Formula (Vid)

or a pharmaceutically acceptable salt or prodrug thereof where R', R%, R®, R®, R®, q, p,
and X, are as defined above.

in some embodiments L is CO.H, ris 1, Z is ~(CR°R®%)- and each of each R® R* R®
10 and R%is H, ring B is an optionally substituted phenyl group of formula (IV), ring A is an .
optionally substituted phenyl group of formula (Va) and Y is.-CH,O-. This provides
compounds of formula (Vie). ‘

I N on

P
oR%)
, Formula (Vie)
15
or a pharmaceutically acceptable salt or prodrug thereof where R’, R?, R®, R®, q, p.
and X, are as defined above.

In some embodiments L is CO.H, ris 1, Z is ~(CR®R®)- and each of R®, R%, R%is H,
20 ring B is an opfionally substituted phenyl group of formula (IV), ring A is an optionally

21
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substituted phenyl group of formula (Vb) and Y is ~CH,0-. This provides compounds of
formula (VIf).

Rﬁ QO

(R%q
Formula (VHf)

or a pharmaceutically acceptable salt or prodrug thereof where R', R% R®, R®, R%, q, p.
and X, are as defined above, .

in some embodiments L is COH, ris 1, Z is <(CR°R®)- and each of R®, R*, R®and R®

10 is H, ring B is an optionally substituted phenyl group of formula (V) ring A is an aptionally

substituted phenyl group of formula (Vb) and Y is —-CH,0O-. This providés compounds of
formula (Vig)

{(R®)q
Formula (Vig)
15 ' : .
or a pharmaceutically acceptable salt or prodrug thereof where R', R?, R% R® q, p,
and X, are as deﬁﬁéd above.

In some embodiments X is selected from the group consisting of:
20 (a) a bond
® -0
22



15

20

25

30

35

WO 2012/611125 PCT/IN2011/000479

(c) -§~

(d) -S(=0)

()  -S(=0)-
" NR®-
@ CR™e
(h)  -C(=R™)

(i  -OCsalkyi-,
)] -C1salkylO-,

(k) -C.5alkylOC, salkyi,
) -NR™®)Cysalkyk,
() -CurealkyiN(R');

(n)  -CralkyiN(R™)C, salkyl-,

(o)  -N(R™®)CO-,

(p)  -NR™)COC,saikyt-,"

(@)  -CrsalkyiN(R™)CO-,

(f)  -CrzalkyiN(R'®ICOC, satkyl-,
(s) -CON(R'™)-, '

()  -CisalkylCON(R™).,

()  ~CONR™C,salkyl-,

(v)  -Ci5alkylCON(R'®)C,.satkyi-,
(w)  -SON(R'™)-

() -NR™®)SO--

{y) -Cy.zalkyl-

wherein each of the alkyl moieties can be further optionally substituted, '

wherein R is selected from the group consisting of. H, optionally substituted Cq-
Cizalkyl, optionaily substituted Co-Cyoheteroalkyl optionally substituted Cs;-Cycycloalkyl,
optionally substituted Cge-Cygaryl, and optionally substituted C-Cigheteroaryt;

wherein R" is selected from the group consisting of: O, S, NR® and G(R? R%);

wherein each R® is selected from the group consisting of H, OR®, optionally
substituted C;-Cialkyl, optionally. substituted C,-Cyhaloalkyl optionally substituted Cp-
Croalkenyl, optionally substituted C,-Ciaalkynyl, optionally: substituted C-Ciaalkyloxy,
optionally substituted C,-Cqohaloalkyloxy, optionally substituted C,-Cigheteroalkyl, optionally
substituted C3-Cypcycloalkyl, optionally substituted C,-Chpcycloalkenyl, optionally substituted
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CsCrz heterocycloalkyl, optionally substituted C,-Cy,; heterocycloalkenyl, optionally
substituted Cg-Cygaryi, and optionally substituted C,-C,gheteroary};

each R*' and R* is independently selected from the group consisting of H, halogen,
‘OH. NO2, CN, 8H, NH,, CF,;, OCF3, optionally substituted C1-Crealkyl, optionally substituted
C4-Cqzhaloalky!l optionally substituted C,-Cyealkenyl, optionally substituted Co-Cqoalkynyl,
optionally substituted C,-Cizheteroalkyl, optionally substituted C;-Cqzcycloalkyl, optionally
subs’tituted Ca-Ciscycloalkenyl, optionally sﬁbstituted C,-Cq heterocycloalkyl, optionally
substituted Co-Ci2heterocycloalkenyl, optionally substituted Ce-Crsaryl, optionally substituted
Cy-Cigheteroaryl, optionally substituted Cy-Cyoalkyioxy, optionally substituted C,-
Ciealkenyloxy, optionally substituted Cp-Cioalkynyloxy, optionally substituted Cp-
Cyoheteroalkyloxy, optionally substituted Cs-Ciacycloalkyloxy, optionally substituted Cs-
qucycﬁoaikenylbxy, optionally substituted C,-Cjzheterocycloalkyloxy, optionally substituted
C-Cizheterocycloalkenyloxy, optionaily substituted Cg-Cygaryloxy, optionally substituted C;-
Csheteroaryloxy, optionally substituted C,-Cisalkylamino, SR*, SOzH, SO;NR“R”, 50,R?*,
SONRZR®, SOR*, COR¥, COOH, COOR¥, CONR¥R®, NR™COR®, NR™COOR%,

NR*S0,R?, NR*CONR*R?, NR*R®, and acyl;

each R®, R* and R® is independently selected from the group consisting of H,
optionally substituted C{-ngalky!, optionaily substituted” C,-Cigheteroalkyl, optionally
substituted C3-Ciztycloalkyl, optionally .substituted Cs-C;aaryl.‘and optionally substituted C;-
Cisheteroaryl. ‘

'In some embodiments X is selected from the group consisting of a bond, O and CH;O.
In some embodiments X is a bond. In some embodiments X is O. In some embodiments X is
CH,0.

in soime embodiments L is CO.H, r is 1, Z is (CR°R®)- and each of R°, R, R%is H,
ring B is an optionally substituted phenyl group of formuié (IV), ring A is an optionally
substituted phenyl 'mup of formula (vb), X is CHO.and Y is —CH,O-. This provides
compounds of formula (VIIf) ' '

24
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R \
o 4
' (R%q

Formuia (Viif)

or a pharmaceutically acceptable salt or prodrug thereof where R', R? R®, R® R® q,
5 and p are as defined above. '

In some embodiments L is CO.H, ris 1, Z is ~(CR°R®)- and each of R*, R*, R®and R®
is H,.ring B is an optionally substituted pheny! group of formula (IV), ring A is an optionally
substituted phenyl group of formula (Vb), X is -CHyO-and Y is ~CH,O-. This provides

10 compounds of formula (Vilg).

R2 \
o .
(R%),

Formuia {(Vlig)

or a pharmaceutically acceptable salt or prodrug thereof where R', R* R®, R®, g, and
15 p, are as defined above.

In some embodiments R’ is OR. In some embodiments R’ is selected from the group
consisting of H, optionally substituted C;-Cqalkyl, optionally substituted C,-Ccheteroalkyl and
‘optionally substituted Cq-Cqohaloalkyl. |
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In some embodiments R is optionally substituted C,-Cyalkyl. In some embodiments
R’ is selected from the group consisting of methyt, ethyl, isopropyl, propyl, 2-ethyl-propyl, 3,3~
dimethyl-propyl, butyl, isobutyl, 3,3-dimethyl-butyl, 2-ethyl-butyl, pentyl, 2-methyl, pentyl,
hexyl, heptyl, and octyl. ‘

In some embodiments R’ is an optionally substituted C-Cizheteroalkyl group. In
some embodiments the C,-Cyheteroalkyl group is séiected from the group consisting of
hydroxyC;-Cealkyl, C,-Csalkyloxycrcsaiky!, aminoC,-Ceallyl, C-CealkylaminoCy-Cgalkyl, and
di{C-Cealkyl)aminoCy-Csalkyl. Examples of possible values of R? as C,-Cysheteroalkyl
include hydroxymethyl, hydroxyethyi, hydroxypropyl, hydroxybutyl, hydroxypentyi,
methoxymethyl,  2-methoxyethyl,  3-methoxypropyl,  2-ethoxyethyl,  3-ethoxypropyl,
aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, § aminopentyl, methylaminomethyl,
2-methylaminoethyl,  3-methylaminopropyl,  4-methylamincbutyl, S-methylaminopentyl,
sthylaminomethyl,  2-ethylaminoethyl, 3-éthylam§nopropyl, 4-ethylaminobutyl, 5-
ethylaminopentyl, dimethylaminomethyi, 2-dimethyiaminoethyi, 3-dimethylaminopropyl, 4-
dimethyléminobutyi, 5-dimethylaminopentyl, diethylaminomethyl, 2-diethylaminoethyl, 3--
diethylaminopropyl, 4-diethylaminobuty! and 5-diethylaminopentyl.

_in some embodiments R’ is selected from the ‘group consisting of H, methoxy;
difluoromethoxy; trifluoromethyloxy; ethoxy; 2-cyclopropyl-ethoxy; 2,2,2-triflourc-ethoxy; 2-

(N,N-dimethy} amino) ethoxy, isopropoxy; cyclopropyloxy; and 2-propynyloxy.

In some embodiments R? is H or is selected from the group consisting' of optionally

‘substituted Cg-Cgary! and optionally substituted C,~C gheteroaryt.

In some embodiments R? is an optionally substituted C,-Cigheteroaryl group. In some
embodiments the optionally substituted C,-Cgheteroaryl group is a monocyclic heteroaryl
group. In some. embodiments the optionally substituted C4-Cygheteroaryl group is a bicyclic
heteroaryl group.

in some embodiments R? ‘is an optionally substituted 5-membered heteroaryl ring.

Examples of groups of this type include 2-furan; 3-furan; 2-thiophene; 3-thiophene; 1-pyrrole;

2-pyrrole; 3-pyrrole; 2-oxazole; 4-oxazole; 5-oxazole, 2-thiazole: 4-thiazole; 5-thiazole 1-

imidazole; 2-imidazole; 4-imidazole; 5-imidazole; 1-pyrazole; 3-pyrazole; 4-pyrazole; 5-

pyrazole; 3-isoxazole; 4-isoxazole; 5-isoxazole; 3-isothiazole; 4-isothiazole; Sfisot'hiazoie‘; 4-

(1,2.3-oxadiazole); 5-(1,2,3-oxadiazole); 3-(1,2,4-oxadiazole); 5-(1,2,4-oxadiazole); 1-(1,2,3-
25
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triazole);, 4-(1,2,3-triazole); 5-(1,2,3-triazole); 1-(1,2,4-friazole); 3-(1,2,4-triazole); 5-(1,2,4-
triazole); 3-(1,2,4-thiadiazole); 5-(1,2 4-thiadiazole); 2-(1,3,4-thiadiazole), 1-tetrazole.and 5-
fetrazole.

In some embodiments R? is an optionally substituted Cys-Crgaryl group. In one
embodiment R? is an optionally substituted phenyl group. The substituents may be located at
any substitutable position around the aryl ring available for substitution as would be clear to a
skilled addressee. Examples of suitable optionally substituted phenyl compounds include, but
are not limited 1o, 2-methoxy-phenyl, 3-methoxy-phenyl, 4-methoxy-phenyl, 2-trifluoromethyl-
phenyl, 3-trifluoromethyi-phenyl, 4-triflucromethyl-phenyl, 2-chioro-phenyl, 3-chloro-phenyl, 4-
chioro-phenyl, 4-bromo-phenyl, 2-fluoro-phenyl, 3-fluoro-phenyl, 4-fluoro-phenyl, 4-hydroxy-
phenyl, 4-phenyl-phenyl, 4wmethyl-pheriy!, 2,4-dichloro-phenyl, 3,4-dichloro-phenyl, 2,5-
dichloro-phenyl, 2,6-difluoro-phenyl, 2-chioro-6-fluoro-phenyl, 3-fluoro-4-chioro-phenyi, 3- '
methyl-4-chioro-phenyl, 3-chioro-4-fluoro-phenyl, 3-chioro-4-methyi-phenyi, 2-hydroxy-phenyl,
3-hydroxy-pheny, 4—hydroxy—p?3enyl, 4-ethoxy-phenyl, 3-phenoxy-phenyl, 4-phenoxy-phenyl,
2-mefhy¥-phenyt, S-methyi-phehyi. 4-methyi-phenyl, 4-isopropyl-phenyl, 4-cyano-phenyi, 3,4-
dimethyl-phenyl, 24-dimethyl-pheny!, 4-t-butyl-phenyl, 2 4-dimethoxy-phenyl, and 34-
methylenedioxy-phenyl. '

in some embodiments R? is an optionally substituted pheny! group of the formula (11X):

N
o

(R¥)n,
Formula (11X}

wherein each R*® is independently selected from the group consisting of H, halogen,
OH, NO,, CN, 8H, NH,, CF;, OCF;, optionially substituted C,-Cqgalkyl, optionally substituted
C1-Cyzhaloalkyl optionally substituted Cp-Csalkenyl, optionally substituted C,-Cypalkynyl,
optionally substituted C-Cyzheteroalkyl, optionally substituted Ci-Cipcycloalkyl, optionally
substituted C3-Cypcycloalkenyl, optionally substituted C,-Cyzheterocycloalkyl, optionally
substituted C,-Cysheterocycloatkenyl, optionally substituted Cy-Crgaryl, optionally substituted
Ci-Cigheteroaryl, optionally substituted C,-Cioalkyloxy, optionally substituted C,-
Cioalkenyloxy, optionally substituted C,-Cpealkynyloxy, opfionally substituted C,-'

Croheteroalkyloxy, optionally substituted Ca-Cracycloalkyloxy, optionally substituted Cs-
27
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Ciocycloalkenyloxy, optionally substituted C,-Cszheterocycloalkyloxy, opfionally substituted
C,-Cy2 heterocycloalkenyloxy, optionally substituted Ce-Cqgaryloxy, optionally substituted C,-
Cisheteroaryloxy, optionally substituted C;-Cisalkylamino, SR”, SOsH, SO,NR'R’, SO,R’,
SONRR’, SOR’, COR’, COOH, COOR’, CONR'R’, NR'COR’, NR'COOR’, NR'SO,R’,
NR'CONR'R?, NR'R’, and acyl; and '

m is an integer selected from the group consisting of 0, 1, 2, 3, 4 and 5.

“In some embodiments L is COH, r is 1, Z is ~{CR°R®)- and each of R%, R*, R®is H,
ring B is an optionally substituted phenyl group of formula (IV), ring A is an optionally
substituted phenyi group of formula (Vb), X is CH,0-, Y is ~CH,0- and R? is an optionally
substituted bhenyl group of the formula (IIX): This provides compounds of formula {(IXF).

RS O

(R%),

Formula (IIXf)

or a pharmaceutically acceptable salt or prodrug thereof where R', R®, R®, R®, R®, m,
g, and p are as defined above. '

In some embodiments L is CO.H, ris 1, Z is —(CR®R®)- and each of R®, R%, R®and R®
is H, ring B is an optionally substituted phenyl group of formula (IV), ring A is an optionally
substituted phenyl group of formula (Vb), X is CH,0-, Y is ~CH,O- and R? is an optionally
substituted phenyl group of the formula (X): This provides compounds of formula (11Xg).
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L\/\ /\’/I
m(RZS) (Rg)q
NR'

Formula (I1Xg)

or a pharmaceutically acceptable salt or prodrug thereof where R', R®, R®, R® m, q,
and p, are as defined above.

As a result of the presence of the Oximino double bond the compounds of the
disclosure may exist as either the E or Z geometrical isomer. In some embodiments the
compounds are in the E geometric form. In some embodiments the isomers are in the Z
geomedfric form.

Many if not all of the variables discussed above may be optionally substituted. If the
variable is optionally substituted then in some embodiments each optional substituent is
independently selected from the group consisting of halogen, =0, =S, -CN, -NO,, -CF3, -
OCFs3, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, heteroarylalkyl, arylalkyl, cycloalkylalkenyl, heterocycloalkylalkenyl,
arylalkenyl, heteroarylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyi,
arylheteroalkyl, heteroarylheteroalkyl, hydroxy, hydroxyalkyl, alkyloxy, alkyloxyalkyl,
alkyloxycycloalkyl, alkyloxyheterocycloalkyl, alkyloxyaryl, alkyloxyheteroaryl,
alkyloxycarbonyl, alkylaminocarbonyl, alkenyloxy, alkynyloxy, cycloalkyloxy, cycloalkenyloxy,
heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy, phenoxy, benzyloxy, heteroaryloxy,
arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino, sulfonylamino,
sulfinylamino, sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, sulfinyl, alkylsulfinyi,
arylsulfinyl, aminosulfinylaminoalkyl, -C(=0)OH, -C(=0)R?, -C(=0)OR®, C(=O)NR°R®,
C(=NOH)R®, C(=NRNR'R®, NR?R’, NRC(=O)R’, NRP*C(=0Q)OR® NR*C(=O)NR°R",
NR*C(=NR°)NRRY, NR*SO,R" -SR? SO,NR°RP, -OR? OC(=0O)NR?R®, OC(=0)R?® and acyl,
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wherein R% R®, R°and R® are each independently selected from the group consisting
of H, Cy-Cqealkyl, C-Cyshaloalkyl, Cy-Cisalkenyl, C,-Cialkynyl, Ci-Cy heteroalkyl, C;-
Ciocycloaikyl, Cs-Ciscycloalkenyl, Ci-Cyoheterocycioalkyl, C4-Cy, heterocycloalkenyl, Ce-
Cisaryl, C;-Cysheteroaryl, and acyl, or any two or more of R?, R°, R°® and R°, when taken
together with the atoms to which they are attached form a heterocyclic ring system with 3 to
12 ring atoms.

In some embodiments each optional substituent is independently selected from the
group consisting of: F, Cl, Br, =0, =S, -CN, -NO,, alkyl, alkenyl, heteroalkyl, haloalkyl, alkynyl,
aryl, cycloalkyl, heterocycloalkyl, heteroaryl, hydroxy, hydroxyalkyl, alkoxy, alkylamino,
aminoalkyl, acylamino, phenoxy, alkoxyalkyl, benzyloxy, alkylsulfonyl, aryisulfony,
aminosulfonyl, -C(O)OR?, COOH, SH, and acyl.

In some embodiments each optional substituent is independently selected from the
group consisting of: F, Br, Ci, =0, =8, -CN, methyl, trifluoro-methyl, ethyi, 2,2 2-trifluoroethyl,
isopropy!, propyl, 2-ethyl-propyl, 3,3-dimethyl-propyl, butyl, isobutyl, 3,3-dimethyl-butyl, 2-
ethyl-butyl, pentyl, 2-methyl-pentyl, pent-4-enyl, hexyl, heptyl, octyl, phenyl, NH,, -NO,,
phenoxy, hydroxy, methoxy, trifluoro-methoxy, ethoxy, and methylenedioxy.

Alternatively, two optional substituents on the same moiety when taken together may
be joined to form a fused cyclic substituent attached to the moiety that is optionally
substituted. Accordingly the term optionally substituted includes a fused ring such as a
cycloalkyl ring, a heterocycloalkyl ring, an aryl ring or a heteroaryl ring.

In addition to compounds of formula |, the embodiments disclosed are also directed to
pharmaceutically acceptable salts, pharmaceutically acceptable N-oxides, pharmaceutically
acceptable prodrugs, and pharmaceutically active metabolites of such compounds, and

pharmaceutically acceptable salts of such metabolites.

In another aspect, there is provided a pharmaceutical composition including a

compound disclosed herein and a pharmaceutically acceptable carrier, diluent or excipient.
In a further embodiment the present disclosure provides a method of prevention or

treatment of a condition associated with GPR40 receptor function in a mammal, the method

comprising administering an effective amount of a compound of the disclosure.
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In yet an even further embodiment the disclosure provides the use of a compound of
the disclosure in the preparation of a medicament for the treatment of a condition associated
with GPR40 receptor function.

in another aspect, there is provided use of a compound disclosed herein in the
manufacture of a medicament for preventing or treating a condition associated with GPR40
receptor function in a mammal, wherein the condition is selected from the group consisting of
cognitive disorders, osteoporosis, inflammatory disorders, diabetes, obesity, hyperglycemia,
giucose intolerance, insulin resistance, hyperinsulemia, hypercholesteremia, hypertension,
hyperlipoproteinemia, hyperlipidemia, hypertriglyceridemia, dyslipedemia, metabolic
syndrome, syndrome X, cardiovascular disease, atherosclerosis, kidney disease,
ketoacidosis, thrombotic disorders, nephropathy, diabetic neuropathy, diabetic retinopathy,
sexual dysfunction, dermatopathy, dyspepsia, hypoglycemia, cancer and edema.

in yet an even further embodiment the disclosure provides the use of a compound of

the disclosure in the treatment of a condition associated with GPR40 receptor function.

In another aspect, there is provided a compound disclosed herein for use in the

treatment of a condition associated with GPR40 receptor function in a mammal.

In some embodiments the condition is selected from the group consisting of cognitive
disorders, osteoporosis, inflammatory disorders, diabetes, obesity, hyperglycemia, glucose
infolerance, insulin  resistance, hyperinsulemia, hypercholesteremia, hypertension,
hyperlipoproteinemia, hyperlipidemia, hypertriglyceridemia, dyslipedemia, metabolic
syndrome, syndrome X, cardiovascular disease, atherosclerosis, kidney disease,
ketoacidosis, thrombotic disorders, nephropathy, diabetic neuropathy, diabetic retinopathy,

sexual dysfunction, dermatopathy, dyspepsia, hypoglycemia, cancer and edema.

in some embodiments the condition is diabetes. In some embodiments the condition is
type Il diabetes.

These and other teachings of the disclosure are set forth herein.
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DETAILED DESCRIPTION OF THE INVENTION
in this specification a number of terms are used which are well known to a skilled

addressee. Nevertheless for the purposes of clarity a number of terms will be defined.

As used herein, the term “unsubstituted” means that there is no substituent or that the

only substituents are hydrogen.

The term "optionally substituted" as used throughout the specification denotes that the
group may or may not be further substituted or fused (so as to form a condensed polycyclic
system), with one or more non-hydrogen substifuent groups. In certain embodiments the
substituent groups are one or more groups independently selected from the group consisting
of halogen, =0, =8, -CN, -NO,, -CF;, -OCF;, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl,
haloalkynyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryi,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, heteroarylalkyl, arylalkyl, cycloalkylalkenyl,
heterocycioalkylalkenyi, arylalkenyi, heteroarylalkenyl, cycioalkyiheteroalkyl,
heterocycloalkylheteroalkyl, arylheteroalkyl, heteroarylheteroalkyl, hydroxy, hydroxyalkyl,
alkyloxy, alkyloxyalkyl, alkyloxycycloalkyl, alkyloxyheterocycloalkyl, alkyloxyaryt,
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alkyloxyheteroaryl, éikyioxycarbony}, alkylaminocarbonyl,  alkenyloxy,  alkynyioxy,
cycloalkvioxy, cycloatkenyloxy, heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy, phenoxy,
benzyloxy, ‘hetez"oaryloxy. arylaikyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino,
suffonylamino, sulfinylamino, sulfonyl, alkylsuifonyl, arylsulfonyl, aminosulfonyl, sulfiny,
alkylsulfinyl, aryisulfinyl, aminosulfinylamirioalkyl, -C(=O0)OH, -C(=O)R? -C{=O)OR®,
C(=ONR®R®, C(=NOH)R?, C(=NR*NRPR’, NR'R®’, NR*C(=OJR”, NR*C(=O)OR®,
NRZC(=O)NRPR®, NRPC(=NR®)NR°RY, NR®SO;R’-SR°, SO,NR°R®, -OR® OC{=O)NR°R®,
OC(=0O)R? and acyl,

wherein R?, R®, R®and R are each independently selected from the group consisting
of H, optionally substituted C-Cypalkyl, optionally substituied C;-Cyyhaloalkyl, optionally
substituted C,-Cialkenyl, optionally substituted C,-Cralkynyl, optionally substituted C»-Cyo
heteroalkyl, optionally substituted C;-Cypcycloalkyl, optionally substituted C;-Ccycloalkenyt,
optionaily substituted C,-Cqoheterocycloalkyl, C,-Cy; heterocycloalkenyl, optionally substituted
Ce-Cgaryl, optionally substituted C,-Cygheteroaryl, and acyl, or any two or more of R?, R®, R®
and R? when taken together with the atoms to which they are attached form a heterocyciic
ring system with 3 {o 12 ring atoms.

In-some embodiments each optionai substituent is independently seiected from the
group consisting of: halogen, =0, =8, -CN, -NO,, -CF; -OCF; alkyl, alkenyl, aikynyl,
haloalkyl, haloatkenyl, haloalkynyl, heteroalky!, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycioalkenyl, aryl, heteroaryl, hydroxy, hydroxyalkyi,‘ alkyloxy, alkyloxyalkyl,
alkyloxyaryl, alkyloxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkyloxy, cycloalkenyloxy,
heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, amino, "alkylamino, acylamino, aminoalkyl, arylamino, sulfonyi, alkyisuifonyl,
arylsulfonyl, aminosulfonyl, aminoalkyl, -COOH, -8H, and acyl.

Examples of particularly suitable optional substituents include F, Ci, Br, |, CHs,
CHzCHa. OH. OCHg, CFa, OCFa. NOZ, NHz, and CN,

in the definitions of a number of substituents below it is stated that “the group may be
a terminal group or a bridging group”. This is intended to signify that the use of the term is

“intended to encompass the situation where the group is a linker between two other portions of

the molecule as well as where it is a terminal moiety. Using the ferm alkyl as an example,
some pubfications would use the term “alkylene” for a bridging group and hence in these
other publications there is a distinction between the terms "alkyl” (terminal group) and
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“alkylene” (bridging group}. In the present application no such distinction is made and most
groups may be either a bridging group or a terminal group.

"Acyl" means an R-C(=0)- group in which the R group may be an alkyl, cycloalkyl,
heterocycloalkyl, aryl or heteroaryl group as defined herein. Examples of acyt include acetyl
and benzoyl. The group may be a terminal group or a bridging group. if the group is a
terminal group it is bonded fo thé remainder of the molecule through the carbonyl carbon.

"Acylamino” means -an R-C(=0)-NH- group in which the R group may be an alkyl,
cycloatkyl, heterocycloalkyl, aryi or heteroaryl group as defined herein. The group may.be a
terminal group or a bridging group. If the group is a terminal group it is bonded to the
remainder of the molecule through the nitrogen atom.-

"Alkenyl" as a grodp or part of a group denotes an aliphatic- hydrocarbon group
containing at least one carbon-carbon double bond and which may be straight or branched
preferably having 2-12 carbon atoms, more preferably 2-10 carbon atoms, most preferably 2-
6 carbon atoms, in the normal chain. The group may contain a piurality of double bonds in
the normal chain and the orientation about each is independently E or Z. The alkenyl group is
preferably a 1-aikeny! group. Exemplary alkenyl groups include, but are not limited to,
ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl and nonenyt. The group may
be a terminal group or a bridging group.

"Alkenyloxy" refers to an alkenyl-O- group in which alkenyl is as defined herein.
Preferred alkenyloxy groups are C-Cs alkenyioxy groups. The group may be a terminal
group or a bridging group. If the group Is a terminal group it is bonded to the remainder of the
molecule through the oxygen atom.

"Alkyl" as a group or part of a group ‘refers to a straight or branched aliphatic
hydrocarbon group, preferably a C—C,, alkyl, more preferably a C-Cyq alkyl, most preferably
Ci-Cs unless otherwise noted. Examples of suitable straight and branched Ci-Cq alkyl
substituents include methyl, ethyl, n-propyl, 2-propyl, n-butyl, sec-butyl, t-butyl, hexyl, and the
like. The group may be a terminal group or a bridging group.

“Alkylamino" includes both mono-alkylamino and dialkylamino, unless specified.
"Mono-alkylamino” means an Alkyl-NH- group, in which alkyl is as defined herein.
"Dialkylamino” means a (alkyl),N- group, in which each alkyt may be the same or different
and are each as defined herein for alkyl. The alkyl group is preferably a C4~Csalkyl group.
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The group may be a terminal group or a bridging group. If the group is a terminal group it is
bonded to the remainder of the molecule through the nitrogen atom.

"Alkylaminocarbony!” refers to a group of the formula (AkyD)(H)}NC(=0)- in which

alkyl is as defined herein, x is 1 or 2, and the sum of X+Y =2. The group may be a terminal

group or a bridging group. f the group is a terminal group it is bonded fo the remainder of the
molecule through the carbonyl carbon.

"Alkyloxy” refers to an alkyl-O- group in which alkyl is as defined herein. Preferably
the alkyloxy is a C4-Cgalkyloxy. Examples include, but are not limited to, methoxy and ethoxy.
The group may be a terminal group or a bridging group. A

"Alkyloxyalkyl™ refers to an alkyloxy-alkyl- group in which the alkyloxy and alkyl
moieties are as defined herein. The group may be a terminal group or a bridging group. If
the group is a terminal group it is bonded to the remainder of the molecule through the alkyl
group.

' "Alkyloxyaryl" refers to an atkyloxy-aryl- group in which the alkyloxy and aryl mdieties
are as defined herein. The group may be a terminal group or a bridging group. If the group is
a terminal group it is bonded to the remainder of the molecule through the aryl group.

"Alkyloxycarbonyl" refers to an alkyl-O-C(=0)- group in which alkyl is as defined
herein. The alky! group is preferably a C-Cs alky! group. Examples include, but are not .
fimited to, methoxycarbonyl and ethoxycarbonyl. The group may be a terminal group or a
bridging group. If the group is a terminal group it is bonded to the remainder of the molecule
through the carbony! carbon.

"Alkyloxycycloalkyl" refers to an alkyloxy-cycloalkyl- group in which the atkyloxy and
cycloalkyl moieties are as defined herein. The group may be a terminal group or a bridging
group. If the group is a terminal group it is bonded to the remainder of the molecule through
the cycloalkyl group.

"Alkyloxyheteroaryl" refers to an alkyloxy-heteroaryl- group in which the alkyloxy and
heteroaryl moieties are as defined herein. The group may be a terminal group or a bridging
group. If the group is a terminal group it is bonded to the remainder of the molecule through
the heteroaryl group.
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A "Alkyloxyheterocycloalkyi” refers fo an aikyloxy—hetérocycloaikyl- group in which the
alkyloxy and heterocycloalkyl moieties are as defined herein. The group may be a terminal
group or a bridging group. If the group is a terminal grou'p it is bonded to the remainder of the
molecule through the heterocycloalkyl Qroup.

“Alkylsulfinyl means an alkyl-S-(=0)- group in which alkyl is as defined herein. The
alkyl group is preferably a C,-Cg alkyl group. Exemplary alkylsulfinyl groups include, but are
not fimited to, methylsulfinyl and ethyfsi:lﬁnyl. The group may be & terminal group or a
bridging group. If the group is a terminal group'}t is bonded to the remainder of the molecule
through the sulfur atom. .

"Alkyisutfonyl“ refers to an alkyi-S(=0),~ group in which alkyl is as defined above. The
alkyl group is preferably a Cy-Cgalkyl group. Examples inciude, but are not limited fo,

" methylsulfonyl and ethylsulfonyl. The group may be a terminal group or a bridging group. If

the group is a terminal group it is bonded to the remainder of the molecule through the sulfur
atom.

"Alkynyl” as a group or part of a group means an aliphatic hydrocarbon group
containing a carbon-carbon triple bond and which may be straight or branched preférab!y
having from 2-12 carbon atoms, more preferably 2-10 carbon atoms, more preferably 2-6
carbon atoms in the normal chain, Exemplary structures include, but are not limited to,
ethynyl and propynyl. The group may be a terminal group or a bridging group.

"Alkynyloxy" refers to an alkynyl-O- group in which alkynyl is as defined herein.
Preferred atkynyloxy groups are C;-Cgalkynyloxy groups. The group may be a terminal group
or a bridging group. If the group is a terminal group it is bonded to the remainder of the
molecule through the oxygen atom. ‘

3

“Aminbaikﬁl" means an NHp-alkyl- group in which the alkyl group is as defined herein.

‘The group may be a terminal group or a bridding group. If the group-is a terminal group it is

bonded to the remainder of the molecule through the alkyl group.
"Aminosulfonyl" means an NH;-S(=0),- group. The group may be a terminal group or

a bridging group. |f the group is a terminal group it is bonded to the remainder of the
molecule through the sulfur atom,
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"Aryl" as a group or part of a group denotes (i) an optionally substituted monocyclic, or
fused polycyclic, aromatic carbocycle {ring struciure having ring atoms that are all carbon)
preferably having from 5 to 12 atoms per ring. Examples of aryl groups include phenyl,
naphthyl, and the like; ‘(i) an optionally substituted partially saturated bicyclic aromatic
carbocyclic moiety in which a phenyl and a Cs7 cycloalkyl or Cs; cycloalkenyl group are fused
together to form a cyclic structure, such as tetrahydronaphthyl, indenyl or indanyl. The group
may be a terminal group or a bridging group. Typically an aryl group is a Cq-Cs aryl group.

“Arylalkenyl” means an aryl-alkenyi- group in which the ar;,'l and alkeny! are as defined
herein. Exemplary arylalkenyl groups include phenyialiyl. The group may be a terminal
group or a bridging group. If the group is a terminal group it is bonded to the remainder of the
molecule through the alkényl group.

"Arylalkyl" méans an aryi-alkyl- group in which the aryl and alkyl moieties are as
defined herein. Preferred arylalkyl groups contain a Cq.salkyl moiety. Exemplary arylalkyl
groups include benzyl, phenethyl, 1-naphthalenemethyl and 2-naphthalenemethyl. The group
may be a terminal group or a bridging group. if the group is a terminal group it is bonded to
the remainder of the molecule through the alky! group.

“Arylalkyloxy” refers to an aryl-alkyl-O- group in which the alkyl and aryl are as defined
herein. The group may be a terminal group or a bridging group. If the group is a terminal
group it is bonded to the remainder of the molecule through the oxygen atom. .

"Arylamino" ' includes b<‘>th mono-arylamino | and di-arylamino unless specified.
Mono-arylamino means a.group of formula arylNH-, in which aryl;,is as defined herein.
di-arylamino means a group of formula (aryf}2N- where each aryl may be the same or different
and are each as defined herein for aryl. The group may be a terminal group or a bridging
group. If the group is a terminal group it is bonded to the remainder of the molecule through
the nitrogen atom.

"Arylheteroalkyl" means an aryi-heteroalkyl- group in which the aryl and heteroalkyl .
moieties are as defined herein. The group may be a terminal group or a bridging group. if
the group is a terminal group it is bonded fo the remainder of the molecule through the
heteroalky! group.

"Aryloxy" refers to an aryl~0- group in which the aryl is as defined herein. Preferably
the aryloxy is a Ce-Craaryloxy, more preferably a Cs-Croaryloxy. The group may be a terminal
36 '
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group or a bridging group. If the group is a terminal group it is bonded to the remainder of the
molecule through the oxygen atom.

"Arylsulfonyl" means an aryl-S(=0),- group in which the aryl group is as defined
herein. The group may be a terminal group or a bridging group. If the group is a terminal
group it is bonded to the remainder of the molecule through the sulfur atom.

A "bond” is a linkage between atoms in a compound or molecule. The bond may be a
singte bond, a double bond, or a triple bond.

" "Cycloalkenyl" means a non-aromatic monocyclic or multicyclic ring system containing
at least one carbon-éarbon double bond and preferably having from 5-10 carbon atoms per
ring. Exemplary monocyclic cycloalkenyl rings include cyclopentenyi, cyclohexenyi or
cycloheptenyl. The cycloatkenyl group may be substituted by one or more substituent
groups. A cycloalkenyl group typically is a C3-Cy, alkenyl group. The group may be a
terminal group or a bridging group.

"Cycloalkyl" refers to a saturated monocyclic or fused or spiro polycyclic, carbocycie
preferably containing from 3 to 9 carbons per ring, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and the like, unless otherwise specified. It includes monocyclic
systems such as cyclopropyl and cyciohexyl, bicyclic systems such as decalin, and polycyclic
systems such as adamantane. A cycloalkyl group typically is a Cs-Cy; alkyl group. The group
may be a terminal group or a bridging group. '

"Cycloalkylalkyl" means a cycloatkyi-alkyi- group in which the cycloalkyl and alkyl
moieties are as defined herein. Exemptary monocycloalky!alkyl' groups inciude
cyc!opropyimetﬁyl, cyclopentylimethyl, cyclohexylmethyl and cycloheptyimethyl. The group
may be a terminal group or a bridging group. If the group is a terminal group it is bonded to
the remainder of the molecule through the alky! group.

"Cycloa!kylaikehyt" meahs a cycloalkyb-alkenyl- group in which the cycloalkyl and

. alkenyl moieties are as defined herein. The group may be a terminal group or a bridging

group. If the group is a terminal group .it is bonded to the remainder of the molecule through
the alkenyl group.

"Cycloalkylheteroalkyl" means a cycloalkyl-heteroalkyl- group in which the cycloalkyl

- and heteroalkyi moieties are as defined herein. The group may be a terminal group or a
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bridging group. If the group is a terminal group it is bonded fo the remainder of the molecule
through the heteroalkyi group.

"Cycloalkyloxy” refers to a cycioalkyl-O- group in which cycioalkyl is as defined herein.
Preferably the cycloalkyloxy is a C-Cgeycloalkyloxy. Examples include, but are hot limited to,

-cyclopropanoxy and cyclobutanoxy. The groub may be a terminal group or a bridging group.

¥ the group is a terminal group it is bonded to the remainder of the molecule through the
oxvgen atom.

"Cycloatkenyloxy” refers to a cycloalkenyl-O- group in which the cycioalkenyl is as
defined herein. Preferably the cycloalkenyloxy is a Ci-Cecycloalkenyloxy. The group may be
a terminal group or a bridging grbup. If the group is a terminal group i is bonded to the
remainder of the molecule through the oxygen atom. .

“Haloalkyl" refers to an alkyl group as defined herein in which one or more of the
hydrogen atoms has been replaced with a halogen atom seiepted from the group consisting
of fluotine, chiorine, bromine and iodine. A haloalkyl group typically has the formula CoHene.
mp$m Wherein each X is independently selected from the group consisting of F, Cl, Brand |, in
groups of this type n is typically from 1 to 10, more preferably from 1 to 6, most preferably 1 to
3. mis typicaily 1 to 6, more preferably 1 to 3.. Examples of haloalkyl include fluoromethyt,
difluoromethyl and trifluoromethyl. ' '

“Ha%oaikenyi” refers to an alkenyl group as defined herein in which one or more of the
hydrogen atoms has been replaced with a halogen atom independentily selected from the

" group consisting of F, Cl, Brand |,

“Haloalkynyl” refers to an alkynyl group as defined herein in which one or more of the
hydrogen atomns has been replaced with a halogen atom independently selected from the
group consisting of F, Cf, Brand [.

“Hailogen" represents chlorine, fluorine, bromine or iodine.

“Heteroalky!" refers to a straight- or branched-chain alkyl group preferably having from
2 to 12 carbons, more preferably 2 to 6 carbons in the chain, in which one or more of the
carbon atoms (and any associated hydrogen atoms) are each independently replaced by a
hetercatomic group selected from 8, O, P and NR’ where R’ is selected from the group
consisting of H, optionally substituted C-Cq; alkyl, optionally substituted Cs-C,; cycloalkyl,
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optionally substituted Ce-Cis aryl, and optionally substituted C,-Css heteroaryl. Exemplary
heteroalkyls include alkyl ethers, secondary and tertiary alky) amines, amides, alkyl sulfides,
and the like. Examples of heteroalkyl also include hydroxyCi-Csalkyl, Cs-CgalkyloxyCi:
Cealkyi, aminoC,-Cealkyl,‘C1-CsalkyiaminoC1~CGatkyl. and di{C,-CealkyhyaminoC,-Cgalkyl. The
group may be a terminal group or a bridging group.

“Heteroalkyloxy" refers to a heteroalkkyl-O- group in which hetercalkyl is as defined
herein. Preferably the heteroalkyloxy is a C,-Csheteroalkyloxy. The group may be a terminal
group or a bridging group.

"Heteroaryl" either alone or part of a group refers to groups containing an aromatic
ring (preferably a 5 or 6 membered aromatic ring) having one or more heteroatoms as ring
atoms in the aromatic ring with the remainder of the ring atoms being carbon atoms. Suitable
heteroatoms include nitrogen, oxygen and sulphur. Examples of heteroaryl include
thiophene, benzothibphene. benzofuran, benzimidazole, benzoxazole, benzothiazole,
benzisothiazole, naphtho{2,3-blthiophene, furan, iscindolizine, xantholene, phenoxatine,
byrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, tetrazole, indole,
isoindole, 1H-indazole, purine, quinoline, isoquinoline, phthalazine, naphthyridine,
quinoxaline, cinnoline, carbazole, phenanthridine, acridine. phenazine, thiazole, isothiazole,
phenothiazine, oxazole, ispoxazole, furazane, phenoxazine, 2-, 3- 6r 4- pyridyl, 2-, 3, 4-, 5-,
or '8— quinoiyl, 1-, 3-, 4-, or 5- isoquinolinyl 1-, 2-, or 3- indolyl, and 2-, or 3-thienyl. A
heteroaryl group is typically a C,-Cqq hetercaryl group. The group may be a terminal group or
a bridging group.

"Heteroarylalkyl" means a heteroaryl-alkyl group in which the heteroaryl and alkyl
moieties are as defined herein, Preferred heteroarylalkyl groups contain a lower alkyl moiety.
Exemplary heteroarylalky! groups include pyridylmethyl. The group may be a terminal group
or a bridging group. If the group is a terminal group it is bonded to the remainder of the
molecule through the alkyl group.

"Heteroarylatkeny!® means a heteroaryl-alkenyl- group in which the heteroaryl and
alkenyl moieties are as defined hereir;. The group may be a terminal group or a bridging
group. If the group Is a terminal group it is bonded to the remainder of the molecule through
the alkeny! group.

"Heteroaryiheteroalkyl" means a heteroaryl-heteroalkyl- group in which the heteroaryl
and heteroalkyl moieties are as defined herein. The group may be a terminal group or a .
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bridging group. If the group is a terminal group it is bonded to the remainder of the molecule
through the heteroalkyl group. '

"Heteroaryloxy" refers to a heteroaryiwo- group in which the heteroary! is as defined
nerein. Preferably the heteroaryloxy is a Cy-Cygheteroaryloxy. The group may be a terminal
group or a bridging group. if the group is a terminal group it is bonded toA the remainder of the
molecule through the oxygen atom. )

“Heterocyclic” refers to saturated, partially unsaturated or fully unsaturated
monocyclic, bicyclic or polycyclic ring system containing at least one heteroatom selected
fromh the group consisting of n'itrogen, sulfur and oxygen as a ring atom. Examples of
heterocyclic moieties include heterocycloalkyl, heterocycloatkenyl and heteroaryl,

,

"Heterdcyclaaikenyl" refers to a heterocycloalkyl group as defined herein but

" containing at least one double bond. A heterocycloalkenyl group typically is a Cax-Cyy

heterocycloalkenyl group. The group may be a terminal group or a bridging group.

"Heterocycloalkyl" refers to a saturated monocyclic, bicyclic, or polycyclic ring
containing at least one heteroatom selected from nitrogen, sulfur, oxygen, preferably from 1
{o 3 heteroatoms in at ieast one ring. Each ring is preferably from 3 1o 10 membered, more
preferably 4 to 7 membered. Examples of suitable heterocycioalkyl substituents include
pyrrolidyl, tetrahydrofuryl, tetrahydrothiofuranyl, piperidyl, piperazyl, tetrahydropyranyl,
morphiline, 1,3-diazapane, 14-diazapane, 1,4~oxaiepane, and 1,4-oxathiapane.
A heterocycloaikyl group typically is a C,-Cyzheterocycloalkyl group. The group may be a
terminal group or a bridging group. ‘

"Heterocycloalkylalkyl” refers to a heterocycloalkyl-alkyl- group in which the
heterocycloalkyl and alkyl moieties are as defined herein. Exemplary heterocycloalkylalkyt
groups include (2-tetrahydrofuryl)methyl, (2-tetrahydrothiofuranyl} methyl, The group may be
a terminal group or a bridging group.’ If the group is a terminal group it is bonded to the
remainder of the molecule through the alkyl group.

"Heterocycloalkylalkenyl” refers to a heterocycloalkyl-alkenyl- group in which the
heterocycloalkyl and alkenyl moieties are as defined herein. - The group may be a terminal
group or a bridging group. If the group is a terminal group it is bonded to the remainder of the
molecule through the alkeny! group.



10

20

25

30

35

WO 2012/611125 PCT/IN2011/060479

!

"Heterocycloalkylheteroalkyl” means a heterocycloalkyl-heteroalkyl- group in which
the heterocycloalkyl and heteroalkyl moieties are as defined herein. The group may be a
terminal group or a bridging group. If the group is a terminal group it is bonded to the
remainder of the molecule through the heteroalky! group.

"Heterocycloalkyloxy" refers’ to a hetérocycloalky1~0- group in  which the -
heterocycloalkyl is as defined herein. Preferably the heterocycioalkyloxy is a Ci-
Csheterocycloalkyloxy. The group may be a terminal group or a bridging group. If the group
is a terminal group it is bonded to the remainder of the molecule through the oxygen atom.

"Heterocycioa!kenylox'y" refers to a heterocycioalkenyl-O- group in  which
heterocycloalkenyl is as defined herein. Preferably the Heterocycloalkenyloxy is a C-Cs
Heterocycioalkenyloxy. The group may be a terminal group or a bridging group. If the group
is a terminal group it'is bonded fo the remainder of the molecule through the oxygen atom.

“Hydroxyalkyl” refers to an alkyl group as defined herein in which one or more of the
hydrogen atoms has been replaced with an OH group. A hydroxyalky! group typically has the
formula CrHpna{(OH)x In groups of this type n is typically from 1 to 10, more preferably from
1 o 6, most prefefabiy 1to 3. xistypically 1 to 6, more preferably 1 to 3. ‘

"Sulfinyl" means an R-S(=0)- group in which the R group may be OH, alkyl, cycloalkyl,
heterocycloalkyl; aryl or heteroary! grol)p as defined herein. The group may be a terminal
group or a bridging group. If the group is a terminal group it is bonded to the remainder of the
molecule through the suifur atom, \

"Su'!ﬁnylamino“ means an R-8(=0)-NH- group in which the R group may be OH, alkyl,
6ycfoa!ky!, heterocycloalkyl; aryl or heteroaryl group as defined herein. The group may be a
terminal group or a bridging group. If the group is a terminal group it is bonded to the
remainder of the molecule through the nifrogen atom,

"Sulfonyl” means an R-8(=0),- group in which the R group may be OH, alkyl,
cycloalkyl, heterocycloalkyl; aryl or heteroaryl group as defined herein. The group may be a
terminal group or a bridging group. If the group is a terminal group it is bonQed to the
remainder of the molecule through the sulfur atom.
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"Sulfonylamino” means an R-S{=0),-NH- group. The group may be a terminal group
or a bridging group. [f the group is a terminal group it is bonded to the remainder of the
molecule through the nitrogen atom.

it is understood that included in the family of compouﬁds of Formula (1) are isomeric |

forms including diastereoisomers, enantiomers, tautomers, and geometrical isomers in “E" or
"Z" configurational isomer or a mixture of E and Z isomers. It is also understood that some
isomeric forms such as diastereomers, enantiomers, and geometrical isomers can be
separated by physical and/or chemical methods and by those skilled in the art. For those
compounds where there is the possibility of geometric isomerism the applicant has drawn the
isomer that the compound is thlought to be aithough it will be appreciatéd that the other
isomer may be the correct structural assignment.

‘ Some of the compounds of the disclosed embodiments may exist as single
stereoisomers, raceimates, andfor mixtures of enantiomers and for diastereomers. Al such
single sterecisomers, racemates and mixtures thereof, are intended to be within the scope of
the subject matter described and claimed.

Additionally, Formula (1) is intended to cover, where applicable, solvated as well asv

unsolvated forms of the compounds. Thus, each formula includes compounds having the
indicated structure, including the hydrated as well as the non-hydrated forms.

The term “pharmaceutically acceptable salts” refers to salts that retain the desired

biological activity of the above-identified compounds, and include pharmaceutically

acceptable acid addition salts and base addition salts. Suitable pharmaceutically acceptable
acid addition salts of compounds of Formula (I) may be prepared from an inorganic acid or
from an organic acid. Examples of such inorganic acids are hydrochloric, sulfuric, and
phosphoric acid. Appropriate organic acids may be selected from aliphatic, cycloaliphatic,
aromatic, heterocyclic carboxylic and sulfonic classes of organic acids, examples of which are
formic, acetic, propanoic, succinic, glycolle, gluconic, lactic, malic, tararic, citric, fumaric,
maleic, alkyl sulfonic, arylsulfonic. Additional information on pharmaceutically acceptable
salts can be found in Remington's Pharmaceutical Sciences, 18th Edition, Mack Publishing
Co., Easton, PA 1995, In the case of agents that are solids, it is understood by those skilled
in the art that the inventive compounds, agents and salts may exist in different crystalline or
polymaorphic forms, all of which are intended to be within the scope of the present invention
and specified formulae. o
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“Prodrug” means a compound that undergoes conversion to a compound of formula
{}) within a biological system, usually by metabolic means (e.g. by hydrolysis, reduction or
oxidation). For example an ester prodrug of a compound of formula (I} containing a hydroxyl
group may be convertible by hydrolysis in vivo to the parent molecule. Suitable esters of .
compounds of formula (1) containing a hydroxyl group, are for example acetates, citrates,
lactates, tartrates, mailonates, oxalates, saIicylat_es. propionates, succinates, fumarates,
maleates, methylene-bis-B-hydroxynaphthoates, gestisates, isethionates, di-p-toluoyitartrates,
methanesulphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates,
cyclohexylsulphamates and quinates. As another example an ester prodrug of a compound
of formula (1) containing a carboxy group may be convertible by hydrolysis in vivo to the
parent molecule, (Examples of ester prodrugs are those described by F.J. Leinweber, Drug
Metab. Res., 18:379, 1987). Similarly, an acyl prodrug of a compound of formula (l)
containing an amino group may be convertible by hydrolysis in vivo to the parent molecule
{Many examples of prodrugs for these and other functional groups, including amines, are
described in Prodrugs: Challenges and Rewards (Parts 1 and 2); Ed V. Stella, R. Borchardt,
M. Hageman, R. Oliyai, H. Maag and J Tilley; Springer, 2007).

The term “therapeutically. effective amount” or "effective amount” is an amount
sufficient to effect beneficial or desired clinical results. - An effective amount can be
administered in one or more administrations. An effective amount is typically sufficient {o
palliate, ameliorate, stabilize, reverse, slow or delay the progression of the disease state,

Specific compounds of the invention include the following:

A ﬁw Q\rog ﬁg\A |
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or a geometric isomer or a pharmaceutically acceptable salt or prodrug thereof.

The compounds have the ability to activate GPR40 receptor. The ablility to activate
GPRA40 receptor activity may be a resuit of the compounds acting directly and solely on the
GPRA0 receptor to modulate/potentiate biological activity. However, it is understood that the
compounds may also act at least parfially on other factors associated with GPR40 receptor ‘
activity.

The activation of GPR40 receptor may be carmried out in any of a number of well
known ways in the art. For example if activation of the GPR40 receptor in vitro is desired an
appropriate amount of the compound may be added to & solution containing the GPR40
receptor. In circumétances where it is desired to activate the GPR40 receptor in 2 mammal,’
the activation of the GPR40 receptor typically involves administering the compound to a
mammal containing the GFfR40 receptor. .

Accordingly the compounds may find a multipie number of applications in which their
ability to activate GPR40 receptor of the type mentioned above can be utilised.

Accordingly compounds of the invention would be expected 1o have useful therapeutic
properties especially in relation to metabolic conditions such as diabetes, obesity,
hyperglycemia, glucose intolerance, insulin resistance, hyperinsulemia, hypercholesteremia,
hypertension, hyperlipoproteinemia, hyperlipidemia, hypertriglyceridemia, dyslipedemia,
metabolic syndrome X, atherosclerosis, diabetic neuropathy, diabetic retinopathy, and

hypoglycemia.

Compounds of the invention may also be useful in the treatment of cognitive
disorders, osieoporosis, inflammatory disorders, cardiovascular disease, kidney disease,
ketoacidosis, thrombotic disorders, nephropathy, sexual dysfunction, demnatopathy,
dyspepsia, cancer and edema. As such there is significant interest in the development of
compounds with this mode of action.

Administration of compounds within Formuia (i) to humans can be by any of the
accepted modes for enteral administration such as oral or rectal, or by parenteral '
administration such as subcutaneous, intramuscular, infravenous and intradermal routes.
injection can be bolus or via constant or intermittent infusion. The active compound is
typically included in a pharmaceutically acceptable carrier or “diluent  and in an amount -
sufficient to deliver to the patient a therapeutically effective dose. In various embodiments the
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activator compound may be selectively toxic or more toxic to rapidly proliferating cells, e.g.
cancerous tumours, than to normal cells.

in using the compounds of the invention they can be administered in any form or
mode which makes the compound bioavailable. One skilled in the art of preparing
formulations can readily select the proper form and mode of administration depending upon
the particular characteristics of the compound selected, the condition to be treated, the stage
of the condition to be treated and other relevant circumstances. We refer the reader to
Remingtons Pharmaceutical Sciences, 19™ edition, Mack Publishing Co. (1995) for further
information.

-The compounds of the present invention can be administered alone or in the form of a
pharmaceutical oomposi’eion. in combination with a pharmaceutically acceptable carrier,
diluent or excipient. The compounds of the invention, while effective themselves, are typically
formulated and administered in the form of their pharmaceutically acceptable salts as these
forms are typically more stable, more easily crystallised and have increased solubility.

The compounds are, however, typically used in the form of pharmaceuticat
compositions which are formulated depending on the desired mode of administration. As
such in some embodiments ihe present invention provides a pharmaceutical composition
including a compound of Formula (I) and a pharmaceutically acceptable carrier, diluent or
excipient. The compositions are prepared in manners well known in the art,

The invention in other embodiments provides a phanﬁaéeuticai pack or kit comprising
one or more containers filled with one or more of the ingredients of the pharmaceutical
éompositions of the invention. in such a pack or kit can be found a container having a unit
dosage of the agent(s). The kits can inciude a composition comprising an effective agent
either as concentrates (including lyophilized compositions); which can be diluted further prior
to use or they can be provided at the concentration of use, where the vials may include one or -
more dosages. Conveniently, in the kits, single dosages can be provided in sterile vials so
that the physician can employ the vials directly, where the vials will have the desired amount
and concentration of agent(s). Associated with such container(s) can be various written
materials such as instructions for use, or a notice in the form prescribed by a governmental
agency regulating the manufacture, use or saié of pharmaceuticals or biclogical products,
which notice reflects approval by the agency of manufacture, use or sale for human
administration. ) -
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The compounds of the invention may be used or administered in combination with one
or more additional drug(s} for the treatment of the disorder/diseases mentioned. The
components can be administered in the same formulation or in separate formulations, |If
administered in separate formulations the compounds of the invention may be administered
sequentially or simultaneously with the other drug(s).

In addition to being able to be administered in combination with one or more additional
drugs, the compounds of the invention may be used in a combination therapy. When this is
done the compounds are typically administered in combination with each other. Thus one or
more of the compounds of the invention may be administered either simultaneously (as a
combined preparation) or sequentially in order to achieve a desired effect. This is especially
desirable where the therapeutic profile of each compound is different such that the combined
effect of the two drugs provides an improved therapeutic result.

Pharmmaceutical compositions of this invention for parenteral injection comprise
pharmaceutically acceplable sterile aqueous or nonaqueous solutions, dispersions,
suspensions or emulsions as well as sterile powders for reconstitution inte sterile injectable
solutions or dispersions just prior to use. Examiples of suitable aqueous and nonaqueous
carriers, diluents, solvents or vehicles include water, ethanol, polyols (such as glycerol,
propylene glycol, polyethylene glycol, and the like), and suitabie mixtures thereof, vegetable
oils (such as olive oil), and injectable organic esters such as ethyl oleate. Proper fluidity can
be maintained, for example, by the use of coating materials such as lecithin, by the
maintenance of the required particle size in the case of dispersions, and by the use of
surfactants. '

These compositions may also contain adjuvants such as preservative, wetting agents,
emulsifying agents, and dispersing-agents. Prevention of the action of micro-organisms may
be ensured by the inclusion of various antibacterial and antifungal agents, for example,
paraben, chiorobutanol, phenol sorbic acid, and the like. It may also be desirable to include
isctonic agents such as sugars, sodium chioride, and the like. Prolonged absorption of the
injectable pharmaceutical form may be brought about by the inclusion of agents that delay
absorption such as aluminium monostearate and gelatin.

If desired, and for more effective distribution, the compounds can be incorporated into

slow release or targeted delivery systems such as polymer matrices, liposomes, and
microspheres. ’ ‘
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The injeétable fbrmuiations can be sterilized, for example, by fitration through a
bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid
compositions that can be dissolved or dispersed in sterile water.or other. sterile injectable
medium just prior to use.

Solid dosage forms for oral administration include capsules, iablets, pills, powders,

. and granules. In such solid dosage forms, the active compound is mixed with at least one

inert, phamaceutically acceptable excipient or catrier such as sodium citrate or dicalcium
phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose,
mannitol, and silicic acid, b) binders such as, for example, carboxymethyicelluiose, alginates,
gelatin, polyvinylpyrrolidone, sucrose, and acacia, ¢) humectants such as glycerol,. d)

‘disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca starch, aiginic

acid, certain silicates, and sodium carbonate, e} solution retarding agents such as paraffin, f)
absorption accelerators such as quaternary ammonium compounds, g) wetling agents such
as, for example, cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin and
bentonite clay, and i} lubricants such as talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium lauryt sulfate, and mixtures thereof. In the case of capsules,
tableéts and pilis, the dosage form may also comprise buffering agents.

Solid compositions of a similar type may also be emplbyed as fillers in soft and hard-
filled gelatin capsules using such excipients as lactose or mikk sugar as well as high

7

molecular weight polyethylene glycols and the like.

The solid dosage forms of tablels, dragees, capsules, pills, énd granules can be
prepared with coatings and shells such as enteric coatings and other coatings well known in
the pharmaceutical formulating art. They may optionally contain opacifying agents and can
also be of a composition that they release the active ingredient(s) only, or preferentially, in &
certain part of the intestinal tract, optionally, in a delayed manner. Examples of embedding
compositions which can be used include polymeric substances and waxes. -

The active compounds can also be in microencapsulated form, if appropriate, with one
or more of the above-mentioned excipients.

Liguid dosage forms for oral administration include pharmaceutically acceptable
emulsions, solutions, suspensions, syrups and elixirs. In addition to the active compounds,
the liquid dosage forms may contain inert diluents commonly used ih the art such as, for
example, water or other solvents, sol‘ubilizing agents and emulsifiers such as ethyl alcohol,

55



10

15

20

25

30

35

WO 2012/011125 PCT/INZG11/6060479

v

isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene
glycol, 1,3-butylene giycol, dimethyl formamide, oils (in particular, coftonseed, groundnut,
com, germ, olive, castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene
glycols and fatty acid esters of sorbitan, and mixtures thereof.

Besides inett diluents, the oral compositions can also include adjuvants such as
wetting agents, emuisifying and suspending agents, sweetening, flavoring, and perfuming
agents.

Suspensions, in addition to the active compounds, mé’y contain suspending agents as,
for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters,
microcrystalline cellulose, aluminium metahydroxide, bentonite, agar-agar, and tragacanth,
and mixtures thereof, ‘ '

Compositions for rectal or vaginal administration are preferably Suppositories which
can be prepared by mixing the compounds of this invention with suitable non-irritating
excipients or carriers such as cocoa butter, polyethyiéne glycol or a suppository wax which
are solid at room temperature but liquid at body temperature and therefore melt in the rectum
or vaginal cavity and release the active compound.

Dosage forms for topical administration of a compound of this invention include
powders, patches, sprays, ointments and inhalants. The active compound is mixed under
sterile conditions with a pharmaceutically acceptable cartier and any needed preservatives, .
buffers, or propellants which may be required.

The amount of compound administered will preferably tréat and reduce or alleviate the
condition. A therapeutically effective amount can be readily determined by an atiending
diagnostician by the use of conventional techniques and by observing results obtained under
analogous circumstances. in determining the therapeutically effective amount a number of
factors are to be considered including but not limited 1o, the species of animal, iis size, age
and general health, the specific condition involved, the severity of the condition, the response
of the patient to ireatment, the particular compound adrhinistered, the mode of administration,
the bicavailability 61" the preparation administered, the dose regime selected, the use of other
medications and other relevant circumstances.

A preferred dosage will be a range from about 0.01 to 300 mg per kilogram of body.
weight per day. A more preferred dosage will be in the range from 0.1 to 100 mg per

56



10

13

20

25

30

35

WO 2012/611125 PCT/IN2011/060479

kilogram of body weight per day, more preferably from 0.2 to 80 mg per kilogram of body
weight per day, even more preferébly 0.2 to 50 mg per kilogram of body weight per day. A
suitable dose can be administered in multiple sub-doses per day.

SYNTHESIS OF COMPOUNDS OF THE INVENTION
The agents of the various embodiments may be prepared using the reaction routes -

and synthesis schemes as described below, employing the techniques available in the an
using starting materials that are readily available. The preparation of particular compounds of
the embodiments is described in detail in the following examples, but the artisan will
recognize that the chemical reactions described may be readily adapted to prepare a number
of other agents of the various embodiments. For example, the synthesis of non-éxempﬁfied
compounds may be successfully performed by modifications apparent o those skilled in the
art, e.g. by appropriately protecting interfering groups, by changing to other suitable reagents
known in the art, or by making routine modifications of reaction conditions, A list of suitable
protecting groups in organic synthesis can be found in T.W. Greene's Protective Groups in
Organic Synthesis, 3 Edition, John Wiley & Sons, 1981. Alternatively, other reactions
disclosed herein or known in the art will be recognized as having applicability for preparing
other compounds of the various embodiments.

Reagents useful for synthesizing compounds may be obtained or prepared according
to techniques known in the art. '

The symbols, abbreviations and conventions in ‘the processes, schemes, and
examples are consistent with those used in the contemporary scientific fiterature. Specifically
but not meant as limiting, the following abbreviations may be used in the exarﬁples and
throughout the specification. ‘

e ¢ (grams)
e | (liters)
o, Hz (Hertz)

e mol (moles)
e RT {room temperature)
o min (minutes)
o MeOH (methanol)
e CHCI; (chloroform)
s DCM (dichloromethane)
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e DMSO (dimethyisulfoxide)

e EtOAc (ethyl acetate)

e mg (milligrams)

s mbL ( milliliters)

e psi{ pounds per square inch)

o mM (millimolar)

s MHz (megahettz) ‘ )

¢ h {hours) _ .
e TLC (thin layer chromatography)
o EtOH.(ethanol) '

¢ CDCl;(deuterated chioroform)
e HCI (hydrochioric acid)

e DMF (N, N-dimethylformamide)
e THF (tetrahydro furan)

¢ KoCO;4 (potassium carbonate)

’

o Na,SOQ, (sodium suifate)
¢ RM (Reaction Mixture)

Unless otherwise indicated, all temperatures are expressed in °C (degree centigrade).
Al reactions conducted at room temperature unless otherwise mentioned.

All the solvents and reagents used are commercially available and purchased from
Sigma Aldrich, Fluka, Acros, Spectrochem, Alfa Aesar, Avra, Qualigens, Merck, Rankem and
Leonid Chemicals. :

"H NMR spectra were recorded on a Bruker AV 300.Chemical shifts are expressed in
parts per million (ppm, & units). Coupling constants are in units of hertz (Hz). Splitting
patterns describe apparent multipliciies and are designated as s (singlet), d (doublet), t
(triplet), a (quartet), m (multiplet), or br (broad).

Mass specira were obtained on single gquadruple 6120 LCMS from Agilent
technologies, using either atmospheric chemical ionization (APCl) or Electrospray ionization
{ES1) or in the combination of these two SOUFces.

All samples were run on SHIMADZU system. with -an_ LC-20 AD pump, SPD-M20A
diode array detector, SIL-20A auto sampler.
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SYNTHETIC SCHEME 1
One scheme for making certain compounds of the invention is shown in scheme 1

below. Thus using standard techniques the brominated dipheny! kefone (intermediate 1) and

5 the 3-(4-hydroxy-phenyl} methyi propionate (intermediate 2} were produced and reacted to
produce intermediate 3. The methy! group of the acid is then removed followed by reaction
with an appropriate amine tb form the corresponding oxime. By variation of the étaﬁing
materials used to make intermediates 1 and 2 and the identity of the amine used to make the
final oxime a wide variety of compounds of the invention can be made using this

10 methodolagy. As a general rule all oximes containing an oxygen in the Y group can be made
using this approach or a variation thereof.

Scheme 1:
24 h, 86°C }
' intemediate-1
o .
/@/\/LOH K2CO3, CHat e
» DMF, t3h o

intermediate-2

[+]
WO/ Kz(‘,O;, CHal D/Q/\)k
B
O O e DMF, 1t 3 h . ‘
intermediate-3

Intermediate-1 intermediale-2

/‘J; o
O Methoxyl Amine N oH
NaOH HO “\ . t‘lydrochlunde |
MeOH, THF Pysxdme Ethanol . O 0
80°C,3hrs
Intesmediate-4 Compound-t

Example 1
3-{4-{{3-](E, Z}-(methoxyimino) (phenyl) methyl] benzyl} oxy) phenyi] propanocic acid (1)

20 Compound 1 was synthesized frori [3<(bromomethyl) phienyl] (phenyl) methanone and methyl
3-(4-hydroxyphenyt) propanoate by following the procedure in Scheme 1. '
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Intermediate 1: [3-(Bromomethyl) phenyl] (phenyl) methanone

To a 1000 mL RB flask fitted with magnetic stirrer, was charged with 375 mL of CCl,.
The solvent was cooled to 0 T and to the stirred solvent was added phenyl-m-tolyl-
methanone (15.0 g, 76.45 mmol) followed by the addition of bromine (24.43 g, 152.9 mmol) at
0 T and the mixture was allowed to stir at the same temperature for 30 minutes. The
resulting solution was refluxed at 80 C for 24 h. After completion of the reaction (reaction
monitored by TLC), RM was cooted to 10 T and quenc hed with the addition of solid sodium
bicarbonate (15 g, 178.57 mmol). The organic layer was washed with saturated sodium
bicarbonate solution (300 mL X 2) and saturated brine solution (360 mL). The organic layer
was dried over anhyd;'ous Na,80, and the solvent was removed under reduced pressure to
get the product as a white solid (6.8 g, Yield: 32.3 %): '"H NMR (300MHz, (ltDCis): 5 7.74-
7.76(m, 2H), 7.71-7.72(t, 2H), 7.51-7.67(m, 2H), 7.40-7.45(m, 3H), 4.46(s,.2H).

intermediate 2: Methyl 3-(4-hydroxyphenyl) propanoate

To a 1000 mL RB flask fitted with magnetic stirrer was charged 250 mL of DMF, 3-(4-
Hydroxy-phenyl)-propanoic acid (25.0 g, 150.43 mmol) and K,CO; (41.58 g, 300.87 mmol).
The resulting mixture was stirred at RT for 30 minutes. Methyl lodide (25.627 g, 180.51 mmol)
was added to the resulting mixture which was precooled to 0 T. The resulting mixture was
stirred at RT for 3 h. After completion of the reaction (reaction monitored by TLC),r the solvent
was removed under reduced pressure and the crude mass was dissolved in ethyl acelate
(250 mL). The organic layer was washed with water (250 mL.), saturated sodium bicarbonate
solution (250 mL X 2), and safurated brine solution {250 mL). The organic layer was dried
over anhydrous Na,S0, and the solvent was removed under reduced pressure. The product
was obtained as yellow color oil (26 g, Yield: 95.9 %) MS (ESI, 120 eV) : m/z = 178.9 (M-
H)*; "H NMR (300MHz, CDCly): 5 6.97-7.00(d, 2H), 6.66-6.69(&, 2H), 4.94(s, 1H), 3.59(s, 3H),
2.78-2.83(t, 2H), 2.50-2.55(1, 2H).

intermediate 3: Methyl 3-{4-[(3-benzoyibenzyl) oxy] phenyl} propanoate

To a 250 mL RB flask fitted with magnetic stirer was charged 45 mL of DMF. To the
stirred solvent was added 3-(4-Hydr0xy—phenyi)ﬂpropanoic'a(’:id m’ethyl ester (4.5 g, 16.35
mmol) followed by K,CO; (6.78 g, 49.074 mmol) and the resulting mixture stirred at room
temperature for 30 minutes. (3-bromomethyl-phenyl)-phenyl-methanone (2.94 g, 16.35 mmol}
was added to the above mixture and stirring continued at RT for 24 h. After completion of the
reaction (réaction monitored by TL.C), reaction solvent was removed under-reduced pressure.
The crude compound was purified by column chromatography on silica gel (100/200 mesh)
using petroleum ether (60-80) and ethyl acetate as eluent whiéh yielded the product as yellow
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color oil (5.1 g, Yield: 83.3 %): MS (ESI, 120 eV) : miz = 375.1 (M+H)"; 'H NMR (300MHz,

CDCl;): & 7.68(s, 1H), 7.62-7.66(d, 3H), 7.57-7.59(d, 1H), 7.53(m, 1H}, 7.45-7.50(m, 3H),

7.11-7.13(d, 2H), 6.88-6.90(d, 2H), 5.10(s, 2H), 3.66(s, 3H), 2.85-2.92(m, 2H), 2.56-2.62(m,
2H). "

Intermediate 4: 3-{4-[(3-Benzoylbenzyl) oxy] phenyl} propanoic acid

To a 100 mbL RB flask fitted with magnetic stirrer was charged 15 mi of THF, 1.0 mL
water, and 1.0 mL ‘methanol. To the stirred solvent mixtyre was added [4-(3-benzoyi-
benzyloxy)-phenyl}-propanoic acid methyl ester (1.5 g, 4.0064 mmol) followed by the addition
of sodium hydroxide (0.480 g, 12.02 mmol}). The resulting solution was stirred at RT for 15 h.
After completion of the re'acti_ori {reaction monitored by TLC), RM was. diluted with 10 mL of
water and washed with 40 mL DCM (50 mL X 2). Then the aqueous layer was acidified to pH
& using conc. HCI and extracted with DCM (75 mL X 3). The DCM layer was washed with
water (75 mL), dried over anhydrous Na,SO, and the solvent was removed under reduced
pressure. The product was obtained as white solid (1.4 g, vield: 97.2%) : MS (ESI, 120 eV):

miz = 361.1 (M+H)" 'H NMR (300MHz, CDChL): 5 12.09(s, 1H), 7.80(s, 1H), 7.66-7.73(m,
 5H), 7.56-7.58(d, 3H), 7.13-7.16(m, 2H), 6.90-6.93(d, 2H), 5.18(s, 2H), 2.72:2.77(t, 2H), 2.42- ,

2.45(m, 2H).

Compound 1: 3-[4-({3-{(E, 2)-Methoxyimino} (phenyl) methyl] benzyl} oxy) phenyi]
propanoic acid '

To a 100 mL RB flask fitted with magnetic stirrer along with reflux condenser was
charged with 42 mlL of ethanol, and 8.4 mL of pyridine. To the stirred solvent mixture was
added 3-[4-(3-benzoyl-benzyloxy)-phenyi] - propanoic acid (1.4 g, 3.884 mmol) followed by
methoxyl amine hydrochioride (1.62 g, 19.422 mmol). The reéulting solution was refluxed at
80 T for 3 h. After completion of the reaction {r eaction monitored by TLC), solvent was
removed under reduced pressure and the resulting crude mass was faken in dichloromethane .
(100 mi). The organic layer was washed with water (10'0 mbL X 3) and saturated brine
solution (100 mL). The organic layer was dried over anhydrous Na;SQ, and the solvent was
removed under reduced pressure. The product was obtained as white soii_d (1.1 g, Yield:
72.8%); Purity: 98.3%. - ' |

. SYNTHETIC SCHEME 2
An alternative scheme for making certain compounds of the invention is shown in
scheme 2 below. Thus using standard techniques the brominated diphenyl ketone
(iritermediate 1} and the 3-(4-aminc-phenyl} propanocic acid were produced and reacted to
produce intermediate 5. This is then followed by reaction with an appropriate amine to form
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the corresponding oxime. By variation of the starting materials used to make intermediate 1

and the identity of the propanoic acid used and the identity of the amine used {o make the
finai oxime a wide variety of compounds of the invention can be made using this
methodology. As a general ruie all oximes containing a nitrogen in the Y group can be made
using this approach or a variation thereof.

Scheme 2:

M 3 '
i Hoh 3 0
| " < > i /(D/\/E\ ' Methoxyt Amine
O 0 B P~y Hydrochioride
K CO_ DMF, RT, 20 hrs @ ‘ " ——————
Pyriding, Ethanol

intermediate - 1 ' intermadlat 80°C,3 brs
. a-5

P
-~

oae o

Compound -2

Example 2

' 3.[4-({3-[(E, Z)-(Methoxyimino) (phenyl) methyl] benzyl} amino) phenyl] propanoic a;cid

(@
| -0

2
Compound 2 was synthesized from [3-(bromomethyl) phenyi] {(phenyl) methanone and
3-(4-aminophenyl) propanoic acid by following the procedure described in Scheme 2.

intermediate 3: 3-{4-[(3-Benzoylbenzyl) amino] phenyl} propanoic acid

To a 250 mL RB flask fitted with magnetic stirrer was charged 25 mL of DMF. To the
stirred solvent was added 3-(4-Amino-phenyl)-propancic acid (0.6 g, 3.635 mmol) followed by
K2COs (1.507 g, 10.905 mmol) and the mixture stirred at RT for 30 minutes, Te the resuling
mixture was added (3-bromomethyl-phenyl)-phenyl-methanone (1.0 g, 3.635 mmaol) and the
stirring continued at RT for further 20 h. After completion of the reaction (reaction monitored
by TLC), solvent was removed under reduced pressure, and the resulting crude compound
was dissolved in water (15 mlL.). This aqueous layer was acidified with saturated citric acid
solution in water {1.5 g in 3 mL water) to pH 5. The compound was obtained after extracting
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the residue with diethyt ether (100 mbL X 3). The combined ether layer was washed with
saturated brine solution (50 mL). The organic layer was dried over anhydrous Na,S0O, and the
solvent was removed under reduced pressure. The crude mass thus obtained was purified by
column chromatography on silica gel (100/200 mesh), using petroleum ether (60-80} and
ethyl acetate as eluent. The product was obtained as brown sticky solid (0.3 g, Yield: 22.9%):
MS (ESI, 120 eV) : miz = 360.1 (M+H)"; 'H NMR (300MHz, DMSO-dg) : & 12.04(s, 'EH},
7.72(s, 1H), 7.64-7.68(, 4H), 7.57-7.60(d, 1H), 7.48-7.54(m, 3H), 6.89-6.91(d, 2H), 6.46-
8.49(d, 2H), 6.18-6.22(1, 1H), 4.32-4.34(d, 2H), 2.61-2.66(d, 2H), 2.38-2.43(d, 2H).

Compound 2: 3-[4-({3-[(E, Z}-(Methoxyimino) (phenyl) methyl] benzyi}amino} phenyl]
propanoic acid )

' To a 100 mL RB flask fitted with magnetic stirrer and refiux condenser charged with 9
mi. of ethanol and 1.8 mL of pyridine. To the stirred solution was added 3-[4-(3-benzoyl-
benzylamino)-phenyl}-propancic acid (0.3 g, 0.834 mmol) followed by methoxyl amine
hydrochloride (0.348 g, 4.173 mmol). The resulting solution was refluxed at 82 T for 3 h,
After completion of the reaction (reaction monitored by TL.C), soivent was removed under

" reduced pressure and the resulting crude mass was taken in dichioromethane (50 mL). The

organic layer was then washed with water (50 ml X 3), saturated brine solution (50 ml). The
organic layer was dried over anhydrous Na,SO, and the solvent was removed under reduced
pressure. The resulting crude was purified by column chromatography on silica gel (100/200
maesh), using petroleum ether (60-80) and ethyl acetate as eluent, gave product as white solid
(0.1 g, Yield: 31.3%): purity : 97.1%.

Example 3 ' _
3-[4-({4-[(E, Z)-(Methoxyimino) (phenyl} methyl] benzyl} amino} phenyl] propanocic acid
{3}

QO

P
N
\ ,
AP
N
@-\ﬁ{o
OH
3
Compound 3 was synthesized from [4-(bromomethyf) phenyl] (phenyl) methanone (0.65 g,
2.1 mmol) and 3-(4-aminophenyl) propanoic acid (0.25 g, 1.4 mmol) by following the similar

procedure described in Scheme 2.(0.006 g, Yield: 1.5%); purity: 87.98%.
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SYNTHETIC SCHEME 3
) An alternative scheme for making certain compounds of the invention is shown in
schemé 3 below and finds application for the synthesis of compounds in which X is other than
a bond. Thus using standard techniques the brominated oxime (intermediate 6) and an
5 appropriately substituted hydroxy! aldehyde are reacted to produce intermediate 7. This is
then reacted Awith an appropriate ’3-(4-amino~phenyl)methyl propionate to produce
intermediate 8 which can be smoothly demethylated to produce compound 4. By variation of
the starting materials used to make intermediate 6 and the identity of hydroxyl aldehyde and
the propanoic acid derivative a wide variety of compounds of the invention can be made using
10 this methodology.

Scheme 3: ‘
{ CHO
A0 HO CHO
CH COONa '&
Mathoxyl amine hydrochiorid Br
e — > T ( B
Br 80°C.3 hrs (j K CO Acetenitrile N
aﬁ"c.%ms f)
infermediaie 6 intermediate 7
O‘\,J(o o “
HN \ 5
4 "NaOH H 0
~ O “Clo~
. e
ditm Triacetonxy borohydri : ° MeCH , THF

DCE,2 hrs intermediale 8

O
N
b H

N\©\/\(°“
o
Compoundg 4 -

15 Example 4
3-{4-[(4-{[(2Z)-2-(Methoxyimino}-2-phenylethyl] oxy} benzyi) amino] phenyl} propanoic

acid {4)
N/o\ . ‘
L o
W OV
\©\/\("
: OH
. .
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Compound 4 was synthesized from 4-{[(2Z)-2-(methoxyimino)-2-phenylethyl] oxy}
benzaldehyde and methyl 3-(4-aminophenyl) propancate by following the procedure
described in Scheme 3.

intermediate 6: (12)-2-Bromo-AN-methoxy-1-phenylethanimine

To a 100 mL RB-fiask fitted with magnetic stirrer was charged 20 mL of Acelic acid.
To the stirred solvent was added 2-bromo acetophenone (1 g, 5 mmol) and sodium acetate
(0.49 g, 5.97 mmol). The resulting mixture was stired for 5 min, o-methoxylamine
hydrochloride (0:4 g, 4.78 mmol) was added to the above mixture and the RM heated at .
80 T and stirred at the same temperature for 3 h. After completion of the reaction (reaction
monitored by TLC), RM was poured into water (15 mL) and extracted with ethyl acetate (100
mL}). The organic léyer was washed with saturated brine solution (50 mL) and dried over
anhydrous Na,S0s The solvent was removed under reduced pressure and the residue
purified by column chromatography on silica get (100/200 mesh}, using pefroleum ether (60-
B0) and ethyl acetate to obtain the title compound (0.6 g, Yield: 52.6 %). MS (ESI, 120 eV):
miz = 228.1 (M+H)"; 'H NMR (300MHz, CDCls): & 7.62-7.64(m, 2H), 7.32-7.34(m, 3H),

4.28(s, 2H), 4.02(s, 3H).

Intermediate 7: 4-{[(22)-2-(Methoxyimino)-2-phenylethyi] oxy} benzaidehyde

To a 100 mlL RB fiask fitted with magnetic stimer was charged 20 mL of acetonitrile.
To the stirred solvent was added 4-hydroxy-benzaldehyde (0.21 g, 1.72 mmol) and K,CO,
{0.46 g, 3.33 mmol). Then it was stirred for 5 min. 2-Bromo-1-phenyl-ethanone o-methyl-
oxime (0.4 g, 1.7 r‘nmbi) was added. Then RM was heated to 80 T and sfirred at this
temperature for 5 h. After completion of the jreaction (reaction monitored by TLC), RM was
concentrated by removal of the acetonitrile, water (10 mL) was added, and the mixture was
extracted with ethyl acetate (20 mL X 2).  The organic layer washed with saturated brine
solution (20 mL) and dried over anhydrous Na,SO, and evaporated to dryness to get the title
compound (0.4 g, Yield: 87.5%) : MS (ESI, 120 eV) : m/z = 270.1 (M+H)*; 'H NMR (300MHz,
CDCls) : & 9.80(s, 1H), 7.72-7.75(d, 2H), 7.655-7.59(m, 2H), 7.27-7.29(m, 3H), 6.92-6.85(d,
2H), 5.22(s, 2H), 4.01(s, 3H).

ntermediate 8: Methyl 3«{4-{(4—{[(22)—2«(methoxyimino)-z-phenyiefhy!j oxy} benzyl)
amino] phenyl} propanoate A
To a 50 mlL RB flask fitted with magnetic stirrer was charged 5 mL of dichioroethane.
To the stirred solvent was added 4-(2-methoxyimino-2-phenyl-ethoxy)-benzaldehyde (0.4 g,
1.5 mmol), 3;(4-amino-phenyl)-‘propanoic acid methyl ester(0.27°g, 1.5 mmol). RM was
cooled to 0 T and sodium triacetoxyborohydride(0.4 7 g, 2.25 mmol) was addéd portion wise
65
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over a period of 15 minutes. The reaction mixture was stirred at RT for 2 h. The RM was -
quenched with NaHCO; solution (40 mL 10% solution in water) and extracted with ethyl
acetate (20 mL X 2). The organic layer washed with saturated brine solution {25 mL), dried
over anhydrous Nap,S0O, and evaporated in vacuum to dryness. The resulting crude
- 5 compound was purified by column chromatography on silica gel (100/200 mesh), using
petroleum ether (60-80) and ethyl acetate as eluent to give the product {0.450 g, Yield:
69.4%): MS (ESI, 120 eV): m/z = 433.1 (M+H)". N
Compound 4: 3-{4-[(4-{[{2Z)-2-(Methoxyimino)-2-phenylethyi] oxy} benzyl) amino]
10 phenyl} propanoic acid -
Tora 28 mL RB flask fitted with magnetic stirrer was charged 1:2 mL of methanol:
 THF. To the stirred solvent, was added 3-{4-[4-(2-methoxyimino-2-phenyl-ethoxy)-benzyi
aminoj-phenyl}-propanoic acid methyl ester (0.4 g, 0.92 mmol). To the stirred solution, NaOH
(0.074 g, 1.85 mmol) in water (1 mL) was added. The resulting solution was stirred at RT for 3
15 h. After completion of the reaction (reaction monitored by TLC), the solvents and water were
evaporated under reduced pressure. The residue was diluted with 1 mL of water, cooled to
0C, then acidified with 1N HCI, and extracted with ethyl acetate (1 5 mL X 2). The organic
layer was washed with water (20 mL) and saturated brine solution (20 mL) and dried over
anhydrous Na,S0O, The organic layer was evaporated under reduced pressure. The product
20  was obtained as colorless solid (0.32 g, yield: 84.2%): -purity: 94.09%: A

Example 5
3-{4-{(3-{[(22)-2-(Methoxyimino}-2-phenylethyl] oxy} benzyl) amino} phenyl} propanoic
acid (5}

25
5 .

Compound 5 was synthesized from 3-{[(22)~2-(methoxyim ino}-2-phenylethyl] oxy}
benzaldehyde (.27 g, 1.0 mmol} and 3-(4-aminophenyl) propanoic acid (0.179 g, 1 mmol) by
following the similar procedure described in Scheme 3.(0.04 g, vield : 9.6%); purity: 98.54%.:

30

66



10

15

PCT/IN2611/000479

WO 2012/611125
Scheme 4: .
H
D ) CH COONe -~ vl Nt
oy ¥ Br o-Mothaxyl amina hydrachloride ’1 o .
P —
S C— S —
CHy
3hrs,nt . CHy 80 3 Ci; K CO_Acstonitie,
. 8f'c i
intermediale 8 Intermediate 10
Ay .
cHo M on o O 5
U Y,
Sl iunn Friacetoo dric oh [
Hot N Sodium Triacetooxy berahydride 3 MeOH , THF
DCE.2 hrs .
HyC
lntermediate 12
intarmediate 14
'\,o\%
0
E‘j\@\/\("“
e, (
Compound 6 !

Example 6

3-{4-[(4-{{(22)-2'-(Methcxytmino)»Z-(2~methyiphenyl) ethyl] oxy} benzyl) amino] phenyl}

propanoic acid (6)
S OH

o}

| ;
Iz

Compound & was synthesized from 4-{[{2Z)-2-{methoxyimino)-2-{2-methylphenyl)
ethyl] oxy} benzaldehyde and 3-(4-aminophenyl) propanoic acid by following the procedure
described in Scheme 4

intermediate 9: 2-Bromo-1-{2-methylphenyl) ethanone
To a 250 mL'RB flask fitted with magnetic stirrer was charged 60 ml. of Acetic acid.
To the stirred solvent was added 1-o-tolyl-sthanone (3.0 g, 22.35 mmol) RM cooled to 0 T

© was added 47% hydrobrdmic acid (8.7 mi, 178.63 mmol), pyridinium hydro bromide per

bromide (8.6 g. 26.89 mmol) slowly. The resulting mixture was stirred at RT for 3 h. The RM
was then quenched with 10% sodium bicarbonate solution in water (150 mL) at 0 T and
extracted with ethyl acetate (75 mL X 2). The organic layer was washed with saturated brine
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solution (50 ml.) and dried over anhydrous Na,SO, and evaporated to dryness. The crude
compound thus obtained was purified by column chromatography on silica gel (100/200
mesh), using pétroleum ether (60-80) and ethyl acetate (ratio} as eluent fo give the product
{2.50 g, vield: 52.5%)

intermediate 10: (1Z}-2-Bromo-N-methoxy-1+{2-methyiphenyl} ethanimine
Procedure is as same as described for intermediate 6 in scheme 3. '

intermediate 11: 4-{{(22)-2-{Methoxyimino}-2-(2- methyl phenyl) ethyl] oxy}

" benzaldehyde

Procedure is as same as described for intermediate 7 in scheme 3.

intermediate 12: Methyl 3-{4-[(4-{{(22)-2-(methoxyim|no)-2-(2-methylphenyi) ethyl] oxy}
benzyl) amino] phenyl} propanoate
Procedure is as same as described for intermediate 8 in scheme 3.

Compound 6: 3-{4-[(4-{[(2Z}-2-(Methoxyimino}-2-(2-methylphenyl) ethyl] oxy} benzyl)
amino] phenyl} propanocic acid
Compound 6 was synthesized from 4-{[(2Z)-2- (methoxylmmo)-Z (2-methylphenyl)".

ethyl] oxy} benzaldehyde and 3-(4-aminophenyl) propanoic acid by following the procedure

described in Scheme 3 (0.10 g, yield: 5.5 %); purity: 97.84%.

Scheme 5:
$Hs »1’ o\cn, . .
Intermediate 2
b ey / | _emsne:_
1 ox Y
¢ e cners—— R OH P(Pﬁ}:'. DEAG, THF
K2C03 , Acstonitriie
80% 5 hws intermediate 13
intermediate §
/D'*cn, Naa-"

A OO e O

intermediate 14 Comptund 7
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Example 7
3-{4-[(4-{[(2Z)-2-(Methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl} propanocic
acld (7):

‘ OH
o}
Y o
7
Compound 7 was synthesized from (4-{[(22)-2-(methoxyimino)-2-phenylethyl] oxy}

N

/
Yo
/

phenyl) methanol and methyl 3-(4-hydroxyphenyl) propanocate by foliowing the procedure
described in Scheme 5

intermediate 13: (4-{[(22)-2~(Methoxyimino)é-phenyiethy!] oxy} phenyi} methanol

To a 100 mL RB fiask fitted with magnetic stirrer was charged 20 mL 6f acetonitrile.
To the stirred solvent was added 4-Hydroxy-benzylaicohol (0.27 g, 2.1‘)’5~mmoi) and K,CO,
(0.4 g, 2.89 mmol). Then it was stirred for 5 min. 2-Bromo-1-phenyl-ethanone b-methyi—oxime
(0.5 g, 2 mmol) was added. Then RM heated 80 C for 5 h. After completion of the reaction
{reaction monitored by TLC), the RM was concentrated in vacuum to remove the acetonitrile.
To the residue was then added 10 mL of water and extracted with ethyl acetate (15 mL X 2),
The organic layer was washed with saturated brine solution (15 mL),dried over ahhydrou_s
Na,S0, and evaporated to dryness gave the tftled compound (0.5 g, vield: 92.2%); 'H NMR
(300MHz, DMSO-ds): & 7.61.7.64(m, 2H), 7.38-7.40(t, 3H), 7.18-7.21(d, 2H), 6.83-6.86(d,
2H), 5.20(s, 2H), 5.02-5.06(1, 1H), 4.38-4.39(d, 2H), 3.99(s, 3H).

Intérmediate 14 Methyl 3-{4-[{4-{[(22)-2-(methoxyimino)-2-phenylethyl] oxy} benzyi)

oxy] phenyl} propancate

To a 50 mL RB flask fitted with magnetic stirrer was charged dry THF (5.0 mL) and 2-
{4-hydroxymethyl-phenoxy)-1-phenyi-ethanone o-methyl-oxime (0.25 g, 0.9 mmol). To the
above mixture 3-(4-hydroxy-phenyl)-propanoic acid methyl ester (0.16 g, 0.889 mmol) was
added and the resulting mixture stirred at 0 C for 5 min. Triphenyl phosphine (0.3 g, 1.3
mmol) was added to the mixture and stirred at 0 T for 15 min followed by the addition of
diethylazadicarboxyiate (0.23 g, 1.32 mmol). After stirring the resulting mixture at RT for 10
h, the RM was evaporated to remove the THF. The residue was diluted with water {15 mL)
and extracted with ethyl acetate (15 mL X 2). The ‘organic layer was washed with saturated
brine solution (15 mL) and dried over anhydrous Na,SO,. Concentration of the solvent and
purification of the resulting residue by column chromatography on silica gel (100/200
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mesh),using petroleum ether (60-80) and ethyl acetate (ratio) as eluent, gave the product

(0.09 g, vield: 23.4%) : MS (ESI, 120 eV) : m/z = 434.2 (M+H)"; "H NMR (300MHz, DMSO-d;)

1 8 7.62-7.64{m, 2H), 7.38-7.40(t, 3H), 7.32-7.34{d, 2H), 7.08-7.12(d, 2H), 6.86-6. Qé(t 4H),

5.20-5.22(d, 2H), 4.93-4.95(d, ZH) 3.97-3.88(1, 3H), 3.55-3.56{d, 3H), 2.74-2.79(t, 2H), 2.55~
5 2.59(t,2H). '

Compound 7: 3-{4-[{4-{[{22)-2- (Methoxyimmo)-z-pheny!ethy!] oxXy} henzyi) oxy] phenyi}
propanocic acid
To a 25 mL RB flask fitted with magnetic stirrer was charged 2 mL of methanol and 1
10 mbL of THF. To the stirred solvent, was added 3-{4-[4-(2-methoxyimino-2-phenyl-ethoxy)-
benzyloxyl-phenyl}-propancic acid methy! ester (0.085 g, 0.19 rmmol). To the stirred solution,
NaOH (0.015 g, 0.375 mmol) in water (1 mL) was added. The resulting solution was stirred at
RT for 3 h. After completion of the reaction (reaction monitored by TLC), the solvent was
evaporated under reduced pressure. The RM was dilgted with 1 mL of water, cooled to 0 C,
15 then acidified with 1N HCI (8 mL), and extracted with ethyl acetate (10 mi. X 2), organic layer
was given water (5 mi.) and saturated brine solution wash (5 mi), dried over anhydmus
Na;SO, and evaporated to dryness to yield colorless solid (0.050 g, yield: 63.3%); purity:
.97.65%. :

20 Scheme 6:
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Example 8 A
2-Cyano-3-{4-[(3-{[(2E, 22)-2-(methoxyimino)-2-phenylethyl] oxy} benzyi) oxy] phenyl}

propanoic acid (8): . .
.
(o} CN

N o
_ OH
Compourjd 8 was synthesized from methyl 2-cyano-3-(4-hydroxyphenyl) propanocate
and (3-{[(2E, 2Z)-2-(methoxyimino)-2-phenylethyl] oxy} phenyl} methanol by following the
procedure described in Scheme 6

intermediate 15: 2-Cyaneo-3-(4-hydroxyphenyl) propanoic acid

To a 250 mL par shaker flask was charged 2-cyano-3-(4-hydroxy-phenyl)-acrylic acid
(0.5 g, 2.6 mmol) in ethyl acetate (10 mL) and the solution was purged with nitrogen for 10
minutes. Then 10% .paliadium on carbon (0.07 g) was added under nitrogen atmosphere.
After addition, the mixture was hydrogenated at 30 psi for 3 days. After compiletion of the
reaction (monitored by TLC), the RM was filtered through celite bed and the residue was
washed thoroughly with methanol (15 mlL). After filtration, the filirate was concentrated to
distill off the solvent and dried under vacuum. The product was obtained as yeliow liquid 0.5
g, yield: 98.9%): MS (ESI, 120 eV): m/z =192.1 (M+H)"; '"H NMR (300MHz, DMSO-d;): &
7.07-7.10(d, 2H}), 6.70-6.72(d, 2H), 4.17»4.21(t. TH), 2.92-3.09(m, 2H).

Intermediate 16: Methyl 2-cyano-3-(4-hydroxyphenyl) propanoate

" To a 25 mL RB flask fitted with magnetic stirrer was charged 10 mbL of methanol. To
the stirred solvent was added 2-cyano-3-(4—§1ydroxy-phenyl)»propanoic acid (0.5 ¢, 2.62
mrhof), followed by methanesulfonic aid (0.5 mL, 7.69 mmol). After addition, the RM was
refluxed at 85 T for 1 h. After 1 h, the solvent was evaporated, water (20 mL) was added
and the organic layer was extracted with ethyl acetate (15 mL X 2). The organic layer was

dried over anhydrous Na;80, and the solvent was removed under reduced pressure. The

product was obtained as brown liquid. (0.3 g, vield: 55.8 %): MS (ESI, 120 eV): m/z =204.1
(M-H)*.

intermediate 17: 3-(Bromomethyl) phenol
To a 50 mL RB flask fitted with magnetic stirer was charged 15 ml of
dichloromethane. To the stirred solvent was added 3-hydroxymethyl-phenol (0.5 g, 4.03
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mmol). The RM was brought to 0 T and phosphoroué tribromide (1.6 g, 0.56 mL, 6.04 mmol)
was ‘added drop wise. After addition, the RM was stirred at RT for 1 h. After 1 h, the RM was
diluted with dichloromethane (25 mL) and the organic layer was washed with "water (20 mL).
The organic layer was dried over anhydrous Na,S0, and the solvent was removed under
reduced pressure. The product was obtained as brown solid. (0.65 g, vield: 86.3%); MS (ESI,
120 eV) : mfz =187.0 (M+H)"; 'H NMR (300MHz, CDCly): & 7.10-7.15(t, 1H), 6.86-6.89(d, 1H),
6.80(d, 1H), 6.67-6.71(m, 1H), 4.35-4.36(d, 2H), 3.80-3.94(bro s, 1H). ‘

intermediate 18: Methyl 2-cyano-3-{4-{{3-hydroxybenzyl) oxy] phenyl} propanoate

To a 50 mbL RB flask fitted with magnetic stirrer was charged 10 mL of acetonitrile. To
the stirred solvent was added 2-cyano-3-{4-hydroxy-phenvi)-propanoic acid methyl ester (0.3
g 1.57 mmol), followed by K,CO, (0.65 g, 4.71 mmol) and 3-bromomethyl-phenol (0.294 g,
1.57 mmoi). After addition, the RM was heated at 50 T for 1 h. Afier 1 h, the RM was

. concentrated to distill off the solvent, water (20 mL) was added and the aqueous layer was

extracted with ethyl acetate (15 mL X 2). The organic layer was dried over anhydrous
Na,S50,. The solvent was removed under reduced pressure. The product was obtained as
yellow liquid. (0.32 g, vield: 65.44%); MS (ESI, 120 eV): m/z =310.0 (M-H)".

intermediate 19: Methyl 2-cyano-3-{4-[{(3{[{2E, ZZ)-2-(methoxy§mino);z-phenytethyi}
oxy} benzyl) oxy] phenyi} propanoate ’ o

To a 50 mL RB flask fitted with magnetic stirrer was charged 10 mbL of acefonitrile. To
the stirred solvent was added 2-cyano-3-[4-(3-hydroxy-benzyloxy)-phenyl}l-propanoic acid
methyi ester (0.32 g, 1.027 mmol), followed by K;COs (0.425 g, 3.081 mmol). Then 2-bromo-
1-phenyl-ethanone o-methyl-oxime (0.234 g, 1.027 mmol) was added, After addition, the RM
was heated at 50 € for 1 h. After 1 h, the RM was concentrated; water (20 mL) was added ‘
and extracted with ethyl acetate (15 mb X 2). The organic layer was dried over anhydrous
Na,S0,. The solvent was removed under reduced pressure. The product was obtained as
pale yellow fiquid. (0.07 g, yield: 14.85%);, MS (ES!, 120 eV): m/z =459.1 (M+H)".

Compound 8: .
2-Cyano-3-{4-[(3-{[(2E, 22)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyi}
propanoic acid

To a 10 mL RB flask fitted with magnetic stirrer was charged 3 mL of THF. To the
stirred solvent was added 2-cyano-3-{4-[3-(2-methoxyimino-2-phenyl-ethoxy)-benzyloxyl-
phenyl}-propanoic acid methyl ester (0.07 g, 0.152 mmot) and methanol {3 mL). The RM was
brought to 0 T and sodium hydroxide (0.03 g) in water (1 mL) was added drop wise. Then
the reaction wés stirred at RT for 1 h. After 1 h, the solvents were evaporated and the crude
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was dissolved in minimum amount of water (2 mL) and the aqueous layer was washed with
ether (5 mL X 2). The aqueous layer was acidified to pH 3 with 1N hydrochloric acid. The
agueous layer was extracied with ethy! acetate (5 mL X 2). The organic layer was washed
with saturated brine solution (5 mlL) and dried over anhydrous Na,S0,. The solvent was
removed under reduced pressure, solid obtained as pale yellow semi-solid. (0.015 g, yield:
22.1%); purity: 85.1%. '

Scheme 7:
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Example 9
344-[(3-{{E, 2Z)-Phenyl](2,2,2-triflucroethoxy)imino]methylibenzyl)amino]
phenyl}propanoic acid (9): ‘

Compound 8 was synthesized from (E, Z)y-1-[3-(bromomethyl) phenyl}-1-phenyl-N-(2,
2, 2-rifluoroethoxy) methanimine and 3-{4-aminophenyl) propanoic acid by foliowing the
procedure described in Scheme 7. ' ‘

Intermediate 20: (£, 2)-N-Hydroxy-1-(3-methylphenyi)-1-phenyimethanimine
To a 100 mL RB flask fitted with magnetic stirrer was charged 20 mL of acetic acid.
To the stirred solvent was added (3-methylphenyl) (phenyl) methanone (2 g, 10 mmol) and
sodium acetate (1.06 g, 1.3 eq). Then it was stirred for 5 min, hydroxylamine hydrochloride
{(0.89 g, 1.2 eq) was added. The RM heated 80 T for 3 h. After completion of the reaction
(reaction monitored by TLC), RM poured into water (75 mL) and extracted with ethyl acetate
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(50 mi. X 2). The crganic layer was washed with saturated brine solution (40 ml.), dried over
anhydrous Na,S0, and evaporated to dryness and purified by silica gel (100/200 mesh),using
petroleum ether (60-80) and ethyl acetate gave title compound (1.6 g, yield: 74.4%); MS (ESI,
120 V) : m/z = 212.1 (M+H)"; 'H NMR (300MHz, DMSO-dg): & 11.27-11.28(d, 1H), 7.04-
7.48(m, 9H), 2.27-2.33(d, 3H). )

Intermediate 21: {E, 2)-1 -(3-Methylphenyl)-1 -phenyl-N-(2, 2, 2-trifluoroethoxy)
methanimine '

To a 50 ml. RB flask fitted with magnetic stirrer was charged 5 mbL of DMF. To the
stirred solvent was added sodium hydride (60%) at 0 T, followed by (Z)-N-hydroxy-1-(3-
methyiphenyl)ﬁl~pheny|methanimine {0.6 g, 2.8 mmol), in 1:1 mixture of DMF and benzene,
at 0 T and stirred at 0 T for 30 min. 2-lodo-1,1 ,1-trifluoroethane (0.71 g, 3.4 mmol) was
added and the resulting mixture was stirred at RT for 1 h. After completion of the reaction
(reaétion monitored by TLC), RM poured into water (5 mL) extracted with ethyl acetate (15
mL X 2). The organic layer washed with saturated brine solution (15 ml), dried over
anhydrous Na;S0,, evaporated to dryness and purified by column chromatography on silica
gel (100/200 mesh), using petroleum ether (60-80) and ethyl acetate, gave the title compound
(0.23 g, vield: 28.1%): MS (ESI, 120 eV) : m/z = 294.1 (M+H)*; 'H NMR (300MHz, CDCl,): &

7.06-7.39(m, 9H), 4.41-4.49(q, 2H), 2.26-2.30(d, 3H).

Intermediate 22: (£, 2)-1-[3-(Bromomethyl) phenyl]-1-phenyl-N-(2, 2, 2-trifluoroethoxy)
methanimine )

To a 100 mL RB flask fitted with magnetic stirrer was charged with 50 mL of CCls,
added (E,Z)»’i—(S—methyiphenyl)d»phenyl»N~(propan~2~yioxy) methanimine {0.22 g, 0.7 mmol),
N-bromosuccinimide(0.14 g, 0.8 mmol) and AIBN(0.011 g, 0.07 mmol). The resuiting mixture
was refluxed at 75 C for 8 h. After completion of the reaction (reaction monitored by TLC),
RM was quenchéd with icé cold water (5 mL) and extracted with chloroform (10 mL X 2). The
organic layer was washed: with saturated brine solution {10 mlL), dried over anhydrous
Na,S0,, purified by column chromatography, using petroleum ether (60-80) and ethy! acelate
gave the product (0.175 g, vield: 67.3%) : MS (ESI, 120 eV) : m/z = 372.0 (M+H)"; "H NMR
(300MHz, CDCL): 6 7.19-7.46(m, 9H), 4.39-4.50(m, 4H). ‘

Compound 9: 3-{4-[(3-{(E, Z)-Pheny! [(2, 2, 2-trifluoroethoxy} imino} methyl} benzyl)
amino] phenyl} propanoic acld '

To a 100 ml RB flask fitted with magnetic stirrer was charged 5 mbL of DMF. To the
stirred solvent was added 3-(4-amino-phenyl}-propanoic acid (0.068 g, 0.41 mrmol) and
KoCOs (0.16 g, 1.085 mmol). Then it was stirred for 15 min, (E, Z)-1-[3-(bromomethyl)
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phenyi}-1-phenyl-N-(propan-2-yloxy) methanimine (0.17 g, 0.45 mmol) was added. Then RM
stirred at RY %or 2 h. Afier completion of the reaction (reaction monitored by TLC), RM
evaporated to remove the DMF, then added water {5 mL) extracted with ethyl acetate (5mL X
2). The organic layer was washed with saturated brine solution(5 mL.), dried over anhydrdus
Na,SO;, evaporated to dryness and purified by prep TLC using 30% ethyl acetate in
petroieum ether (60-80) yvielded ihe.iitte compound (0.020 g, vield: 10.7%); purity: 85.01%:

Exampfé 10
3-{4-](3-{(E, Z)-Phenyl [(propan-2-yloxy) imino] methyl} benzyl) amino] phenyi}

propanoic acid {(10):

4
»

10

- Compound 10 was synthesized from (E, Z)—‘l~{3—(bmmo‘methyl)phenyi}»1~pheﬁyl~N-(prop'an-2-

yloxy)methanimine (0.38 g, 1.14 mmol) and 3-(4-aminophenyl) propanoic acid (0.17 g, 1.02
mmol) by following the similar procedure described in Scheme 7.(0.02 g, Yield: 4.2 %); Purity:
87 98%.

Scheme 8:
Oon » _Ctiy
Pyrldme Mathano!, ’1 )
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Hydmxyl Amina MG
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Example 11
3-[4-({3-{(E, Z)-{[2-{Dimethylamino) ethoxy] imino} (phenyl) methyi] benzyl} oxy) phenyl]
propanoic acid {11):

[}

" O ok

Compound 11 was synthesized from 2-chloro-N, N-dimethylethanamine and methyl 3-{4-({3-
[(Z)-(hydroxy imino) (phenyl) methyi] benzyl} oxy) pé\enyf] propanoate by following the
procedure described in Scheme 8. ;
Intermediate 23: Methyl 3-[4-({3-{(E, Z)-(hydroxy imino} (phenyl) methyl] benzyl} oxy)
phenyl] propanocate

To a 100 mi RB flask fitted with magnetic stirrer and refiux condenser was charged
with 35 mL of ethano!l and 7.8 mL of pyridine. To the stirred solution was added 3-[4-(3-
Benzoyl-benzyloxy)-phenyl}-propancic acid methyl ester (1.31 g, 3.488 mmol) followed by
hydroxyl amine hydrochloride (1.2 g, 17.494 mmol). The resulting solution was refiuxed at 85
°C for 3 h. After completion of the réaction (reaction monitored by TLC), reaction solvent was
removed under reduced pressure and the resulting crude mass was taken in dichloromethane

- (100 mL). The organic layer was washed with water (100 mL X 2) and saturated brine

solution {100 mL). The organic layer was dried over anhydrous Na,SO, and the solvent was
removed under reduced pressure. The resulting crude compound was purified by column
chromatography on silica gel (100/200 mesh), using petroleum ether (60-80) and ethyl
acetate (ratio) as eluent. The product was obtained as yellow syrup(1.05 g, vield: 78.4%) :
MS (ESI, 120 eV) : mfz = 390.2 (M+H)"; 'H NMR (300MHz, CDCh) : 8 11.36-11.37(s, 1H),
7.46-7.49(m, 4H), 7.36-7.43(m, 2H), 7.25-7.33(m, 3H), 7.10-7.13(m, 2H), 6.85-6.92(m, 2H),
5.05-5.09d, 2H), 3.56(s, 3H), 2.72-2.79(m, 2H), 2.55-2.60(m, 2H).

intermediate 24: Methyl 3-[4-({3-I(€, £)-{{2-(dimethylamino} ethoxy} imino} {phenyl)
methyl] benzyl} oxy) phenyl] propanocate

To a 100 mbL RB flask fitted with magnetic stirrer and reflux condenser charged with
NaH (0.051 g, 1.28 mmol} and 6 ml. of DMF was added under nitrogen atmosphere. The RM
was cooled io 0° C and to the stirred mass was added 3-{4-[3-(hydroxy imino-phenyl-methyl})-
benzyloxyl-phenyl} propanoic acid methyl ester (0.5 g, 1.28 mmol), in a 1:1 benzene, DMF
mixture (4 mL). The resulting mixture was then stirred fér 15 minutes and was added 2-
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chloro-N, N-dimethyt ethyt amine hydrochioride (0.20 g, 1.41 mmol) at 0 °C. The resulting
solution was heated at 45 °C for 3 h. After completion of the reaction (reaction monitored by
TLC), reaction solvent was removed under reduced pressure. The resulting crude mass was
taken in diethyl ether (100 mL), washed with water (50 mL X 2) and saturated brine solutién
(50 mL). The organic layer was dried over anhydrous Na,S0, and the solvent was removed
under reduced pressure. The resulting crude compound was purified by column
chromatography on silica gel (100/200 mesh), using petroleum ether (60-80) and ethyi
acetate as eluent. The product was obtained as vellow syrup(0.175 g, vield: 28.7%):
MS(ESI, 120 eV) :m/z = 461.2 (M+H)"; 'H NMR (300MHz, CDCls) : § 7.39-7.41(m, 2H), 7.31-
7.36(m, 4H), 7.24-7.28(m, 3H), 7.02-7.05(d, 2H), 6.78-6.84(m, 2H), 4.93-4.97(d, 2H), 4.25-
4.28({. 2H), 3.59(s, 3H), 2.79-2.85(t, 2H), 2.66-2.67(d, 2H), 2.50-2.55(t, 2H), 2.18-2.28(m,
BH). i

Compound 11: 3-{4-({3-[(£, Z)-{[2-{Dimethylamino) ethoxy} imino} {phenyl) methyl]
benzyl} oxy) phenyt] propanoic acid

To a 50 mL RB fiask fitted with magnelic stimer was charged 3 miL of THF, 0.5 mL
water, and 0.5 mL methanol. To the stirred salvent was added 3-(4-{3-{(2-dimethylamino-
ethoxyimino)-phenyl-methyll-benzyloxy}phenyl)-propanoic acid méthyl ester (0.1 g, 0.217
mmol) followed by the addition of sodium hydroxide (0.026 g, 0.651 mmol). The resulting
solution was sfirred at RT for 15 h. After completion of the reaction (reaction monitored by
TLC), RM was diluted with 10 mL of water and washed with dichloride methane 20 mL X 2).
The aqueous layer was acidified to pH 3 with concentrated hydrochloric acid and extracted
with DCM (75 mL X 3). The DCM layer was dried over anhydrous Na,S0O, and the solvent
was removed under reduced pressure. The product was obtained as white solid (0.045 g,

yield: 15.5%, purity: 85.01%.

Scheme 9:
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Example 52
3-Cyano-3-[4-({3-{(E, Z)-(methoxyimino) (phenyl) methyl] benzyl} oxy) phenyi]
propaneic acid (12):

N oy

NTON
/
0
(D Ol
42 4
Compound 12 was synthesized from 3-cyano-3-(4-hydroxyphenyl} propancic acid and (1E,

1Z)-2-bromo-N-methoxy-1-phenylethanimine by following the procedure described in Scheme
9.

Intermediate 25: Diethyl (4-hydroxybenzylidene) propanedioate

To a 100 mL RB flask fitted with magnetic stirrer was charged with piperidine (0.426 g,
0.5 mL, 5 mmol) and acetic acid (0.3 g, 0.3 mL, 5 mmol). To this, toluene {25 mL) was added,
followed by 4-hdyroxybenzaldehyde (2 g, 16.4 mmol) and diethyl malonate (3.15 g, 19.7
mmol). The RM was heated at 125 C, by fitted with a dean-stark’s apparatus for 5 h. After 5
h, the RM was concentrated; water (50 mL) was added and extracted with ethyl acetate (50
ml X 2)). The organic layer was washed with saturated brine solution (50 mL). The organic
layer was dried over anhydrous Na,SO, and the solvent was removed under reduced
pressure. The product was obtained as yellow solid. (2 g, yield: 46.2%); MS (ESI, 120 eV}
miz = 263:1 (M-H)"; "M NMR (300MHz, DMSO-dg): 8 10.27(s, 1H), 7.58(s, 1H), 7.36-7.38(d,
2H), 6.81-6.84(d, 2H), 4.17-4.32(m, 4H), 4.06-4.14(q, TH), 1.21-1.26(t, 6H).

intermediate 26: 3-Cyano-3-{4-hydroxyphenyi) propanocic acid

To a 25 mL RRB flask fitted with magnetic stirrer was charged with methanol (6 mL)
and water {1 mL). To the stirred solvent was added 2-(4-hydroxy-benzylidene)-malonic acid
diethyl ester (1 g, 3.8 mmo!), followed by potassium cyanide (0.492 g, 7.6 mmal), The RM
was heated at 70 C for 2 h. The'RM was concentrate d, diluted with satufated NaHCQ;
solution (50 mL.) and washed with ethyl acetate (30 mL X 2). The aqueous layer was acidified
to pH 3 with 1N hydrochioric acid and extracted with ethyl acetate (50 ml.X 2). The organic
layer was washed with water (50 ml.) and saturated brine solution {50 mL). The organic layer
was dried over anhydrous Na,S0, and the solvent was removed under reduced pressure,
The product was obtained as brown liquid. (0.6 g, yield: 72.3%); MS (ESI, 120 eV): m/z =
180.0 (M-H)"; "H NMR (300MHz, DMSO-dg): & 12.69( s, 1H), 8.58(s, 1H), 7.22-7.24(d, 2H),
6.75-6.78(d, 2H), 4.28-4.40(m, 1H), 2.77-3.12(m, 2H).
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Compound 12: 3-Cyano-3-[4-({3-[{E, Z)-(methoxyimino) (phenyl) methyl] benzyl} oxy)

phenyl] propanoic acid '
To é 25 ml. RB flask fitted 'with magnetic stirrer was charged ethanot (3 ml.). To the
stirred solvent was added 3-cyano-3-(4-hydroxy-phenyl)-propanoic acid (0.1 g, 0.52 mmol),
5 (3-bromomethyl-phenyl)-phenyl-methanone o-methyl-oxime (0.1,59' g, 0.52 mmol) and sodium
. hydroxide (0.03 g, 0.75 mmol) in water (1 mi.). The RM was stirred at RT for 8 h. The RM
. was concentrated, water (10 ml) was added and extracted with ethyl acetate (15 mL X 2).
The organic layer was dried over anhydrous Na,SO; and the solvent was removed under
reduced pressure. The product was obtained as pale yellow solid (0.017 g, vield: 7.8%);

10 Purity: 94.19%.

Scheme 10:
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Example 13
{1R, 2R)-2-[4-{{3-[{ E, Z)-{Methoxyimino) {phenyl) methyl] benzyl} amino) phenyl]
cyclopropanecarboxylic acid {13}

20 .
Compound 13 was prepared by using (1R, 2R}-2-{4-[(3-benzoylbenzyl) amino] phenyi}
cyclopropane carboxylic acid (0.5 g, 1.3 mmol), and methoxy!l amine hydrochloride (0.56 g,

6.7 mmol) by following the procedure described in Scheme 10. '
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intermediate 27: (1R, 2R)-2-{4-Nitrophenyl)cyclopropanecarboxylic acid

To a 1000 mL RB flask fitted with magnetic stirrer was charged With 150 mbL of HNO,,
cooled to 0 T, was added (1R,2R)-2-phenylcycloprop anecarboxylic acid (15 g, 82.593 mmol)
portion wise for half an hour, RM brought to RT and stirred for 3 h. After the compietion of
reaction, RM was poured into ice cold water, stirred for 30 min and filtered off the product and
dried under vacuum. The obtained product was white color solid {15 g, yield: 78.2%).

Intermediate 28: Methyl (1R, 2R)-2-(4-nitrophenyl} cyclopropanecarboxylate

To a 500 mL RB flask fitted with magnetic stirrer was charged with 120 mL of DMF. To
the stirred solvent was added (1R, 2R)-2-(4-nitrophenyl) cyclo propane carboxylic acid (15 g,
72 mmol), KoCO; (28 g, 217 mmol) and methyt iodide (5.5 mL, 86 mmol), stirred at RT for 8 h
The RM was poured into water (100 mlL) and extracted with ethyl acetate (150 mL X 2). The
organic layer was washéd with saturated NaHCO; solution (50 mL), water (50 mbL) and
saturated brine solution (50 mL). The organic layer was dried over anhydrous Na,S0, and
the solvent was removed under reduced pressure, The product was obtained as paie yeliow
color liquid (14 g yieid: 87.9%). MS (ES%. 120 eV): miz = 206.1 (M-H)".

intermediate 29: Methyl (1R, 2R}-2-(4-aminophenyl) cyclopropanecarboxylate

To a 1000 mL parr hydrogenater flask with methanol (70 mL) and ethyl acetate (70
mL), was added methyl (1R, 2R)-2-(4-nitrophenyl) cyclo propane carboxylate (14 g, 63.3
inmo!) and 10% Pd/C (2 g) under N; atmosphere. The RM was hydrogenated at 40 psi for 5
h. RM was diluted with ethyl acetate (100 mL), filtered through celite bed to remove Pd/C and
evaporated to dryness under reduced pressure. The crude was purified by flash column
chromatography on silica gel (230/460 mesh), to give the product {4 g, vield: 33.1%). MS
(ESI, 120 eV): miz = 192.1 (M+H)"; 'H NMR (300MHz, CDCl,): 6 6.83-6.86(d, ?H}, 6.58-
8.81(d, 2H), 3.63(s, 3H), 2.36-2.39(m, 1H), 1.69-1.75(m, 1H), 1.42-1.49(m, 1H), 1.14-1.20(m,
1H).

intermediate 30: (1R, 2R)-2-{4-Aminophenylicyclopropanecarboxylic acid

To a 25 mL RB flask fitted with magnetic stirrer was charged 5 ml. of methanol: and 5
ml of THF. To the stired solvent, was added methyl (1R, 2R)-2-(4-aminophenyl) cyclo
propane carboxylate (1 g, 5.23 mmol) and NaOH (0.627 g, 15.62 mmol) in water (3 mL). The
resulting solution was stired at RT for 3 h. After completion of the reaction (reaction
monitored by TLC), solvent was removed under reduced pressure. The RM was diluted with 3
mbL of water, cooled fo 0 T, then acidified to pH 3 with 1N HCI, and extracted with ethyl
acetate (50 mL X 2). The organic layer was washed water (50 ml.), and saturated brine
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solution (30 mL). The organic layer was dried over anhydrous Na;SQ, and the solvent was
removed under reduced pressure. The product was obtained as white color solid (0.9 g, vield:
97.2%).

intermediate 31: (1R, 2R})-2-{4-[(3-Benzoylbenzyl) amino] phenyl} cyclopropane
carboxylic acid -

it was prepared from (1R, 2R)-2-(4-aminophenyl) cyclopropane carboxylic acid (0.7 g,
3.9 mmol) and [3-(bromomethyl) phenyl] (phenyl) methanone (0.9 g, 3.2 mmal) by fol\{oWing
the procedure described in Scheme 2 for Intermediate 6. (0.5 g, Yield: 39%). MS (ESI, 120
eV} mfz =372.0 (M+H)*.

Compound 13: (1R, 2R}-2-{4-({3-[(E, Z}-{(Methoxyimino) (phenyi) methyi] benzyl} amino)
phenyl] cyclopropanecarboxylic acid ‘ '

ft was prepared from (1R, 2R)-2-{4-{(3-benzoylbenzyl) aminoc] phenyl}
cyclopropanecarboxylic acid (0.5 g, 1.3 mmol), and methoxyl amine hydrochioride (0.56 ¢, 6.7
mmol} by following the procedure described in Scheme 2 for Compound 2 (0.01 g, vield:
1.9%): purity : 94.46% (48.37% : 44.56%). |

Example 14
(1R, 2R)-2-{4-[(4-{[(2E, 22)-2-(Methoxyimino)-2-phenylethyl] oxy} benzyl) amino] phenyl}

cyclopropanecarboxylic acid (14):
CHy

14
Compound 14 was synthesized from methyl (1R, 2R)-2-{(4-aminophenyl) cyclo propane
carboxylate (0.3 g, 1.5 mmotl) and 4-{[(2)—2-(methoxyimino)-2~phenylethyi} oxXy} benza;dehyde
{0.4 g, 1.5 mmol) by following the procedure described in Scheme 10 (0.15 g, vield: 23.3%);
purity: 95.4%,
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Example 15
{1R, ‘ZR)-2-{4—-[(4~{{(22)-2—(Methoxyimino)-2-(2-methylphenyl) ethyl] oxy}
benzyljamino]phenyi}cyclopropanecarboxylic acld (15) :

\

O
@\/ O\v Yo
5 15

Compound 15 was synthesized from methyl (1R, 2R)-2-(4-aminophenyl) cyclo propane
carboxylate (0.18 g, 0.9 mmol) and 4-{[(2Z)-2-(methoxyimino)-2-(2-methylphenyl) ethyl] oxy}
benzatdehyde (0.31g, 1.1 mmol) by following the procedure described in Scheme 3 (0,12 g,
vield: 28%); Purity: 91.26 %. ' '

Example 16
3-Cyano-3-{4-[{4-{[(22)-2-{methoxyimino)-2-phenyl ethyl] oxy} benzyl} oxy] phenyl}
propanoic acid (16}:

15 16 .
Compound 16 was synthesized from (4-{[(2Z)-2-(methoxyimino)-2-phenylethyl] oxy}
phenyl) methano! {0.264 g, 0.98 mmol) and methyl 3-cyano-3-(4-hydroxyphenyl) propanoate
(0.2 g, 0.88 mmol) by following the procedure described in Scheme 5 (0.15 g, yield: 34.7%});
Purity: 98.2%: ‘ '
20
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Scheme 11:
O,N

(o] VB 1.1,3,3-Tetramethyl
- guanidine
HO/@/\)L OH = PMB o—@—Jf{PMﬂO e PMBO
K,CO/DMF Nitromethane O pomBo
85 T, 8h intermediate 32 100 T, 8h
intermediate 33
Vinyl bromide N\ |
1, 4-phenytene PM CH,S0
dllsowanale TF A/DCM e 3H
TeA 80 C.on PMBO (o] rt. 1h MeOH reflux, 2h

imermeduate 35
Intermediate 34

N’
© intermediate 13 N L g
PPh,/DEAD Aq NaQH
%mM
o THF, RT. 10 1 Entermed:ate 37 MeOHITHF-‘

intermediate 36 ! T R7. 3n
.'O..~ N
N 0@\/0 W/
dd o
‘ OH
Caompound 17
Example 17

3-{4-[(4-{{(2Z)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl}-3-(1, 2-oxazol-
3-yl) propanoic acid (17) : .
O~ch
3

@“@v

17
Compound 17 was prepared by using methyl 3-(4-hydroxyphenyi}-3-(1, 2-oxazol-3-yi)
propancate and (4-{[(22)-2-(Methoxyimino)-2-phenylethyl] oxy} phenyt) methanol by following

the procedure described in Scheme 11.

Intermediate 32: 4-methoxybenzyl (2Z)-3-{4-{(4-methoxybenzyl} oxy] phenyi} prop-2-
enoate

To a 250 mL RB fask fitted with magnetic stirrer was charged with 25 mL of DMF. To
the stirred solvent were added (2Z2)-3-(4-hydroxyphenyl)prop-2-enoic acid {2 g, 12.18 mmol},
KCO; (6,67 g, 48.73 mmol) and 1-(chloro me’thyl)—4~meth"oxybenzene(3.81 g, 24.36 mmol),

- stirred at-85-C-for-8-h-undernitrogen-atmosphere - -The-RM was.concentrated by removal of

solvent. The crude was dissolved in ethyl acetate (100 mL). The organic layer was washed

83



10

13

20

25

30

35

WO 2012/611125 PCT/IN2011/6606479

with water (50 mL) and saturated brine solution (50 mL). The organic layer was dried over
anhydrous Na,S0, and the solvent was removed under reduced pressure. The product was
obtained as white color solid (4.5 g, yield: 91.83%). MS (ESI, 120 eV): m/z = 403 (M-H)", 'H
NMR (300MHz, CDCl): & 7.55-7.60(d, 1H), 7.35-7.38(d, 2H), 7.25-7.28(dd, 4H), 6.81-6.88(m,
5H), 5.08(s, 2H), 4.92(s, 2H), 3.73(s, 8H).

intermediate 33: 4-methoxybenzyl 3-{4-[(4-methoxybenzyl} oxy] phenyi}-4-
nitrobutanoate

To a 500 mL RB flask fitted with magnetic stirer was charged with 10 mi of nitro
ethane. To the stired solvent was added 4-methoxybenzyl (2E, 2Z)-3-{4-[(4-methoxybenzyl} -
oxy} phenyl} prop-2-enoate (1 g, 2.47 mmol) and 1,1,3,3-tetramethyl guanidine (0.14 g, 1.28
mmol), stirred at RT for 8 h, then increased the temperature to 50 T and stirred for 3 h and
then at 100 T for 8 h. The RM was concentrated by removal of solvent and the crude was
dissolved in ethyl acetate (100 mL). The organic layer was washed with water (50 mL) and
saturated brine solution (50 mL). The organic layer was dried over anhydrous Na,SO4 and the
solvent was removed under reduced pressure. The crude was purified by column
chromatography on silica gel (100/200 mesh), the product obtained as pale yellow color solid
(0.4 g, yield: 58.82%). 'H NMR (300MHz, CDCls): 5‘7.26~7.29{d, 2H), 7.09-7.12(d, 2H), 7.01-
7.04(d, 2H), 6.76-6.86(m, 6H), 4.91(s, 2H), 4.87(s, 2H), 4.46-4.62(m, 2H), 3.83-3.88(t, 1H),
3.74(s, 3H), 3.72(s, 3H), 2.66-2.69(d, 2H).

Intermediate 34: 4-methoxybenzyl 3-{4-[{(4-methoxybenzyl) oxy] phenyl}-3-(1, 2-oxazol-
3-yh) propandate ‘ . , -

To a 50 mL RB flask fitted with magnetic stirer was charged with 3 mL of triethy!
amine. To this, added 4-methoxybenzyl 3~{4~[(4~rﬁethoxybenzyi) oxyl phenyl}-4- '
nitrobutanoate (0.25 g, 0.537 mmol) and followed by addition of vinyl bromide (4 ml), 1,4~
phenylene dilsocyanate {0.3 g, 1.87 mmai), refluxed at 85 T for 8 h. The RM was cooled to
RT, solid was precipitated. The solid was removed by filtration and the filirate was evaporated
under reduced pressure. The produét obtained as a brown color gummy material (0.1 g, yield:
40.2%). "H NMR (300MHz, CDCh): & 8.17’-8.18(d, 1H), 7.25-7.28((1, 2H), 7.05-7.11(, 4H),
6.75-6.85(m, 6H), 5.97-5.98(d, 1H), 4.92(s, 2H), 4.86(s, 2H), 4.46-4.52(1, 1H), 3.73(s, 3H),
3.72(s, 3H), 3.18-3.26(q, 1H), 2.85-2.93(q, 1H). ‘

intermediate 35; 3-(4-hydroxyphenyl)-3-(1,2-oxazol-3-yl)propanoic acid

To & 100 mL RB flask fitted with magnetic stirrer was charged 30 mbL of DCM. To the
stirred solvent, was added 4-methoxybenzy! 3-{4-[(4-methoxybenzyl) oxy] phenyl}-3-(1, 2-
oxazol-3-yl) propancate (3 g, 6.33 mmol) and cooled to 0 T, to this added 30 mL of
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triflucroacetic acid drop wise. The resulting solution was sfirred at RT for 1 h. After
completion of the reaction (reaction monitored by TLC), solvent was removed under reduced
pressure. The RM was diluted with 30 mL of methanol, solid was precipitated. The solid was
removed by filtration and the filtrate was evaporated under reduced pressure. The product
cbtained as a gummy material (1.48 g, yield: 99 %). MS (ESI, 120 eV): m/z = 234.2 (M+H)".
'H NMR (300MHz, CDCls): 8 8.23(d, 1H), 6.98-7.01(d, 2H), 6.67-6.70(d, 4H), 6.04-6.05(d,
1H), 4.42-4.47(t, 1H), 3.07-3.15(q, 1H), 2.75-2.83 (g, 1H).

intermediate 36: methyl 3-(4-hydroxyphenyl)-3-(1, 2-oxazol-3-yl) propanocate

To a 100 ml RB flask fitted with magnelic stirrer was charged 20 mL of methanol. To
the stirred solvent added 3-(4-hydroxyphenyl)-3-(1, 2-oxazol-3-yl) propanoic acid (1.48 g,
6.34 mmol) and cooled to 0 T, added 1 mL of methan esulfonic acid. The resulting mixture
was stirréd at reflux temperature for 2 h. After completion of the reaction (reaction monitored
by TLC), the solvent was removed under reduced pressure and the crude mass was
dissolved in ethyl acetate (25 mL). The organic layer was washed with water (50 mlL),
saturated brine solution (50 ml.}. The organic layer was dried over anhydrous Na,SO, and t?;e
solvent was removed under reduced pressure. The product was obtained as paie yellow color
oif (0.69 g, Yield: 44 %): MS (ESI, 120 eV) : m/z = 248.9 (M+H)"; "H NMR (300MHz, CDCls):
8 8.20(s, 1H), 7.01-7.04(d, 2H), 6.66-6.69(d, 2H), 6.00(d, 1H), 5.56(bro s, 1H), 4.46-4.51(t,
1H), 3.56(s, 3H), 3.17-3.25(q,1H), 2.83-2.91(q, 1H). '

Intermediate 37: methy! 3-{4-[(4-{[(2Z}-2-(methoxyimino)-2-phenylethyl] oxy} benzyl)
oxy] phenyl}-3-(1, 2-oxazol-3-yl) propanoate

To a 50 mL RB flask fitted with magnetic stirrer was charged dry THF (5.0 mL) and
methyl 3-(4-hydroxyphenyl)-3-(1, 2-oxazol-3-yl) propanoate (0.18 g, 0.74 mmol). To the
above mibdure (4-{[(2Z)-2-(methoxyimino}-2-phenylethyl] oxy} phenyl) methanol (0.2 g, 0.74
mmol) was added and the resulting mixture stirred at 0 T for 5 min. Tripheny! phosphine
(0.25 g, 0.96 mmol} was added to the mixture and stirred at 0 <C for 15 min followed by the
addition of diisopropylazadicarboxylate (0.19 g, 0.96 mmol).  After stirring the resulting
mixture at RT for 10 h, the RM was evaporated to remove the THF, The residue was diluted
with water (15 ml) and extracted with ethyl acetate (15 mL X 2). The organic layer was
washed with ssturated brine solution (15 ml) and dried over anhydrous Na,SOs.
Conceniration of the solvent and purification of the resulting residue by column
chromatography on silica gel (100/200 mesh), using petroleum ether (60-80) and ethyl

-acetate {ratio) as eluant, gave the product (0.1 g, vield: 27.47%) : MS (ESI, 120 eV) : mfz =

501.1 (M+H)"; "H NMR (300MHz, CDCl3) : 8 8.20(d, 1H), 7.57-7.80(t, 2H), 7.22-7.28(m, 5H),

85



15

20

25

WO 2012/611128 PCT/IN2011/000479

7.07-7.10(d, 2H), 6.81-6.85(m, 4H), 5.99-6.00(d, 1H), 5.12(s, 2H), 4.85(s, 2H), 4.47-4.52(t,
1H), 3.98(s, 3H),3.56(s, 3H), 3.18-3.26(q, 1H), 2.82-2.90(q, 1H).

Compound 17: 3-{4-[(4-{[(2Z)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy]
phenyl}-3-(1, 2-oxazol-3-yl) propanoic acid

To a 25 mL RB flask fitted with magnetic stirrer was c¢harged 2 mL of methanol and 2
mi of THF. To the stirred solvent, was added methyi 3-{4-{(4-{[(22)—2—(methoxyiminb)-z-
phenylethyl] oxy} benzyl) oxy] phenyl}-3-(1, 2-oxazol-3-yl) propanoate (0.1 ‘g, 0.2 mmotl} and
NaOH (0.03 g. 0.6 mmol} in water (1 mL). The resulting solution was stirred at RT for 3 h.
After completion of the reaction (reaction monitored by TLC), solvent was removed under
re]duced pressure. The RM was diluted with 2 mbL of water, cooled to 0 C, then acidified to
pH 3 with TN HCI, and exiracted with ethyl acetate (15 ml X 2). The organic layer was
washed water (20 ml), and saturateé brine solution (20 mL}. The organic layer was dried
over anhydrous Na,S0, and the solvent was removed under reduced pressure. The product
was obtained as white color solid (0.015 g, yield: 15.5%), Purity: 97.68%.

Scheme 12
Q_J _@_((0 NaOH / Water Q—/ : ©—<_<
: N THF, MeOH
RT, 30 min Compound 18
intermediate 38 '
Example 18

Sodium 3-cyano-3-{4-[(4-{[(2Z}-2- (methoxy:mmo)-z-henyfethylj oxy} benzyl) oxy]
phenyl}propanoate {18} :
ONCH
3

d“‘@“%

Compound 18 was synthesized from (4~{[(22)~2~(methoxyzm:no)~2~phenytethyf] oxy} phenyl)
methanol (0.264 g, 0.98 mmol) and methyl 3-cyano-3-(4-hydroxyphenyl) propanoate (0.2 g,
0.98 mmol) by following the procedure described in Scheme 5. (0.15 g, vield: 34.7%); Purity:
99.9%.
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Example 19
[4-{{3-[(E, Z)-{Methoxyimino} (phenyl}) methyl] benzyl} oxy) phenyl] acetic acid {19)
O\E\i Z ! @]
l ; l o ™ OH
19

Compound 19 was prepared by using (£, Z)-1-[3-(bromomaethyl)phenyl}-N-methoxy-1-
phenyimethanimine (1.0 g, 3.635 mmol) and (4-hydroxyphenyl)acetic acid (0. 553 g, 3.635

e

mmot) by following the procedure described in scheme 1. The product was obtained- as
10 colorless liquid (0.1 g, Yield: 30.84 %}); Purity; 84.3%.

Example 20
3-{4-{(6-{[(2Z)-2-(Methoxyimino}-2-phenylathyi] oxy} pyridin-3-yi) methoxy] phenyl}
propanoic acid (20) '

15

20
Compound 20 was prepared by using (2Z2)-2-(methoxyimino)-2-phenylethyl] oxy}
pyridin-3-yl} methanol (0.34 g, 1.248 mmol) and methyl 3-(4-hydroxyphenyl) propanoate (0.23
20 g 1.248 mmol) and in place of DEAD used DIAD as a reagent by following the procedure
described in scheme 5. The product was obtained as white colour solid {0.08 g, Yield: 45.93
%}, Purity: 84.8%.
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Scheme 13
: ~o Bﬁra mpC F )
-78°C, 21/ RT, 8k tnlermedlste 38
w0
H intermediate 38
- \ Naam 1 MeOH
Br K,CO3/ ACN, 85 °C, 4 FBrimoe
] RT 30 min OH 8t
Intermediate 5 Intermediate 40 [ °c 38 foin
intermediate 41 Intermediate 42
[ %
Mesoa“ # MeOH lntemxemata 42
Ho NG 70 c i O K?COQIACN
85°C, 4h
Intermediate 26 ! Iniermedtate 43 lrs(cmedlate 44
Aq.LEOHI'MFIMeQH
RTZ 2h
. Compound 21
Example 21

3-Cyano-3-{4-{(3-fluoro-4-{[(2E, 22)-2-(methoxyimino}-2-phenylethyl] oxy} benzyl) oxy]
phenyl} propancic acid (21)

O.u—-
; N
Ny W
o o
: HO—
o)

Compound 21 was prepared by using methyl 3-cyano-3-(4-hydroxyphenyl)-
propanoate and (1E, 12)-2-[4-{bromomethyl)-2-fluorophenoxyl-N-methoxy-1-
phenylethanimine by following the procedure described in scheme 13.

Intermediate 39: 3-Fluoro-4-hydroxybenzaldehyde

To a 25 mL RB flask fitted with magnetic stirrer was charged with 20 mL of
dichloromethane. To the stirred solvent was added 3-fluoro-4-methoxybenzaldehyde (2 g,
12.97 mmol). The reaction mixture was cooled fo -78 °C and boron fribromide (51 mlL) was
added drop wise, stirred for 2 h at the same temperature and sfirred at RT about 16 h. The :
reaction mixiure was quenched with NaHCQ; solution at 0 °C by slow addition. The reaction
mixture was concentrated to distili off the solvent; ethyl acetate (20 mL) was added. The
organic layer was washed with saturated NaHCO; solution (20 mL}, followed by brine solution
(20 ml.). The organic layer was dried over anhydrous Na,S0, and the solvent was ren:xoved
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under reduced pressure. The product was obtained as white solid (1.0 g, vieid: 54.94%). 'H
NMR {300 MHz, CDCl3): 6 9.77(s, 1H), 7.54-7.59(m, 1H), 7.08-7.12(1, 1H), 6.40(s, 1H).

intermediate 40: 3-Fiuoro-4-{[{2E, 22)-2-{methoxyimino)-2-phenylethyl] oxy}
benzaldehyde '
To a 250 mL RB flask fitted with magnetic stirrer was charged with 75 mb of

.acetonitrile. To the stimed solvent were added (1E, 1Z)-2-bromo-1-phenylethanone O-

methyloxime (1.1 g, 5.0 mmol), potassiurn carbonate (2.3 g, 15.00 mmol). At 0 °C, 3-fluoro-4-
hydroxybenzaldehyde (0.7 g, 5.0 mmol) in acetonitriie (10 mL) was added drop wise and
stirred at 85 T for 4 h under nitrogen atmosphere. The RM was filtered through sintered
funnel and washed with ethyl acetate. The filirate was concentrated to distill off the solvent. .
Water (30 mL) was added and extracted with ethyl acetate (20 mbL X 3). The organic fayer
was washed with water (30 mL) and saturated brine solution {30 mi.). The organic layer was
dried over anhydrous Na,S04 and the solvent was removed under reduced pressure. The
crude material was purified by silica gel column chromatography using ethyl acetate and
petroleum ether as elutants. The product was obtained as yeliow liquid (1 g, yieid: 72%). 'H
NMR (300 MHz, CDCHL): 6 9.86{5, 1H), "7.78—7.81(d, 1H), 7.64-7.68(m, 3H), 7.40-7.45(m, 4H),
5.45(s, 2H), 4.03(s, 3H).

Intérmediate 41: (1E, 12)-2-[2-Fluoro-4-(hydroxymethyl) phenoxy]-1-phenylethanone O-
methyloxime

To a 25 mL RB flask fitted with magnetic stirrer was charged with 4 mL of methanol.
To the stired solvent was added 3-fluoro-4-{[(2E, 2Z)-2-(methoxyimino)-2-
phenylethylJoxylbenzaldehyde (0.83 g, 2.89 mmol). The reaction mixture was brought to 0 °C
and sadium borohydride (0.16 g, 4.33 mmol) was added portion wise. The reaction mixture
was allowed to stirred for 30 minutes. Then, the reaction mixture was concentrated to distill
off the solvent. Water (10 mlL) was added and extracted with ethyl acetate (10 mL X 3). The
organic layer was washed with water (50 mL) and saturated brine solution (10 mL). The
organic layer was dried over anhydrous Na;SO, and the solvent was removed under reduced
pressure. The product was obtained as colorless liquid (0.7 g, yield: 84.34%). "H NMR (300
MHz, CDCly): 8 7.60-7.63(m, 2H), 7.27-7.29 (m, 3H), 6.88-6.98(m, 3H), 5.19 (s, 2H), 4.49(s,
2H), 3.97 (s, 3H).

itermediate 42: (1E, 12)-2-[4-(Bromomethyl)-2-fluorophenoxyl-i-phenyl ethanone O-
methyloxime
 To a'25 mL RB flask fitted ‘with magnetic stirrer was charged with {3-fluoro-4-{[(2E,
2Z)-2-(methoxyimino)-2-phenylethyl] oxy} phenyl) methanol (0.45 g, 1.56 mmot) and DCM (4
89
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mL). To the stirring solution, phosphorous tribromide (0.5 mi, 3 eq) was added at 0 °C and
stirred for 30 minutes under nitrogen atmosphere. The RM was poured info water (5 mL) and
extracted with ethyl acetate (20 mlL). The organic layer was washed with water (10 h'zt_) aﬁd
saturated brine solution {10 mL). The organic layer was dried over anhydrous N&,30, and
the solvent was removed under reduced pressure. The product was obtained as colorless
liquid {0.24 g, yield: 44.44%). "H NMR (300 MHz, CDCly): 8 7.60-7.63(m, 2H), 7.27-7.29(m,

3H), 6.98-7.02(m, 2H), 6.86-6.91(t, 1H), 5.19 (s, 2H), 4.33(s, 2H), 3.97 (s, 3H).

intermediate 43: Methy! 3-cyano-3-{4-hydroxyphenyl} propanocate

To a 50 mL RB flask fitted with magnetic stirrer was charged with methanol (15 mL).
To the stired solvent was added 3-cyano-3-(4-hydroxyphenyl) propanoic acid (0.6 g, 3.1
mmol), followed by the addition of methanesulfonic acid (1 mL). The reaction mixture was
refluxed for 1 h. After’comp!etion of the reaction, the reaction mixture was concentrated to
distili off the solvent. Water (10 mL) was added and extracted with ethyl acetate (25 mL). The
organic tayer was washed with water (5 mL) and saturated brine solution (5 mL). The organic
layer was dried over anhydrous NapB0, and the solveni was removed under reduced
pressure. The product was obtained as pale yellow liquid (0.6 g, yield: 93.3%). 'H NMR (300
MHz, CDCL): & 7.13-7.15(d, 2H), 6.75-6.78(d, 2H), 4.14-4.19(t, 1H), 3.65(5. 3H), 2.89-2.97(m,
1H), 2.71-2.79(m, TH). ’

phenylethyl] oxy} benzyl) oxy] phenyl} propanoate

To a 250 mL RB flask fitted with magnetic stirrer was charged with 2 mb of
acetonitrite. To the stirred solvent were added (1€, 12)-2-[4-(bromomethyl)-2-fluorophenoxy}-
N-methoxy-1-phenylethanimine {0.24 g, 0.68 mmol), potassium carbonate (0.28 g, 2.0 mmol)
at 0 °C, was added drop wise meihy! 3-cyano-3-(4-hydroxyphenyl)propanoate (0.14 g, 0.68
mimol) in acetonitrile (2 mL) and stirred at 85 T for4 h Qnder nitrogen atmosphere. The RM
was filtered through sintered funnei and washed with ethyl acetate. The filtrate was
concentrated to distill off the solvent. The residue was extracted with ethyl acetate (10 mL). -
The organic layer was washed with water (5 mL) and saturated brine solution (5 mL). The
organic layer was dried over anhydrous Na,SO, and the solvent was removed under reduced
pregsure. The crude material was purified by silica gel column chromatography (ethyl acetate:
hexane = 5:95-30:70). The product was obtained as yellow liquid (0.18 g, yield: 56.25%).,'H
NMR (300 MHz, CDCl): B 7.64-7.67(m, 2H), 7.35-7.41(m, 5H), 7.18-7.28(m, 3H), 6.89-7.02

" (d, 2H), 5.30(s, 2H),5.01(s, 2H), 4.42-4.47(q, 1H), 3.99-4.06(s, 3H), 3.62(s, 3H), 3.07-3.16(q,

1H), 2.90-2.97(g, 1H).
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Compound 21: 3-Cyano-3-{4-[(3-fluoro-4-{[(2E, 22)-2-(methoxyiminc}-2-phenyl ethyl]
oxy} benzyl) oxy] phenyl} propanoic acid ,

To a 10 mL RB flask fitted with magnetic stirer was charged with 2 mbL of
tetrahydrofuran. To the stirred solvent were added methyl 3-cyano-3-{4-[(3-fluoro-4-{{(2E, 2Z)-
2-(methoxyimino)-2-henylethyljoxy} benzyloxylphenyl} propanoate (0.1 g, 0.21 mmol) and
methanol (2 mL). The reaction mixture was brought to 0 °C and Lithium hydroxide (0.03 g,
1.2 mmol) in water (2 mL) was added drop wise. The reaction mixture was stirred at room
temperature for 2 h. After completion of the reaction, the reaction mixture was concentrated
to distill off the solvent. The obtained salt was dissolved in water (1 mL) was added and
extracted with ether (5 mL). The aqueous layer was acidified with 1N HCI to make pH 3 and
extracted with ether {5 mL). The organic layer was washed with brine (5 mL) dried the

- solvent under anhydrous Na,S80, and concentrated to give a gummy solid (0.09 g, vyield:

92.73%). MS (ES!, 120 eV): miz = 463.1 (M+H)*; HPLC purity : 89.53%.

Exarmple 22
3-Cyano-3-{4-[{(4-{[{2E, 2Z)-2-{4-Tluorophenylj-2-(methoxyimino) ethyi] oxy} benzyl} oxy]

phenyl} propanoic acid {22)

N
O

22 .
Compound 22 was synthesized from (1E, 12)-1-(4-flucrophenyl)-2-{4-(hydroxymethyl)-

- phenoxyl-ethancne O-methyloxime (0.212 g, 0.731 mmol) and methyl 3-cyano-3-(4-

hy‘droxyphenyl) propanoate (0.1 g, 0.487 mmol) by following the procedure described in
scheme 13 (0.02 g, vield: 44%); Purity: 98.58%.

'Exampie 23
3-Cyano-3-{4-[{2-fluoro-4-{[(2E, 2Z}-2-{methoxyimino}-2-phenylethyl] oxy} benzyl} oxy]

phenyl} propancic acid {23}

\ O\Q\/O
F W -
N
23

91



20

25

WO 2012/011125 PCT/IN2011/0006479

Compound 23 was synthesized from (1E, 12)-2-[3-fluoro-4-(hydroxymethyl)-phenoxy]-
1-phenylethanone O-methyloxime (0.14 g, 0.387 mmol) and methyl 3-cyano-3-(4-
hydroxyphenyl) propanoate (0.0815 g, 0.397 mmol) by following the procedure described in
scheme 13 (0.04 g, yield: 41.23%); Purity: 88.0%.

Example 24
3-{4-[(4-{[(2E, 22)-2-(Methoxyimino)-2-(3-methylphenyl) ethyl] oxy} benzyl) oxy]
phenyl}-3-(1, 2-oxazol-3-yi} propanoic acid {24}

HO

24
Compound 24 was synthesized from (1E, 1Z)-2-[4-(bromomethyl) phenoxy}-N-
methoxy-1-(3-methylphenyl) ethanimine (0.2 g, 0.5mmol} and methyl 3-(4-hydroxyphenyl)-3-
(1,2-oxazol-3-yi)propanocate (0.14 g, 0.56 mmol), in place of DEAD, used DIAD as a coupling
agent by following the procedure described in scheme 11 and 13 (0.04 g, yield: 14.0%);
Purity: 96.74%. -

Example 25
3-Cyano-3-{4-[(4-{[(2E, 22)-2-(methoxynmino)-2-(4-methoxypheny!) ethyl] oxy} benzyl}
oxy} phenyl} propancic acid (25)

N
l_o
By

, 25
" Compound 25 was synthesized from (1E, 1Z)n2-[4-(hydroxymethyi)«phenoxy}-1-(4-
methoxyphenyll-ethanone O-methyloxime (0.2 g, 0.66 mmol) and methyl 3-cyano-3-(4-
hydroxyphenyl) propanoate (0.136 g, 0.66 mmol) and in place of DEAD, used DIAD as a
coupling agent by following the procedure described in scheme 11 (0 0038 g, vield: 3.01%);
Purity: 89.41%.
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Example 26 | ‘
3-Cyano-3-{4-{(3-methoxy-4-{[(22)-2-(methoxyimino)-2-phenylethyi] oxy} benzyl) oxy]
phenyl} propanoic acid (26)

O—

N\ O\Q/O O
le] OH
v W
. N
5 26
Compound 28 was synthesized from (12)-2-[4-(hydroxymethyi}-2-methoxyphenoxy]-1-
phenylethanone O-methyloxime (0.2 g, 0.66 mmol) and ‘methyl 3-cyano-3~(4-hydroxyphenyl)
propanoate (0,136 g, 0.66 mmol) i)y foliowing the procedure described in scheme 11 (0.0032
g, vield: 7.77%); Purityf 95.56%. :
10
Example 27
3-Cyano-3-{4-[{4-{[(2E, 22)-2-(methoxyimino}-2-(3-methylphenyl) ethyl] oxy} benzy!)
oxy] phenyl} propanoic acid (27) ‘

OH

15 27
Compound 27 was synthesized from (1E, 12)-2-[4-(bromomethyl) phenoxy]-N-
mathoxy-1-(3-methylphenyl)ethanimine (0.2 g, 0.5mmol} and methyl 3-(4-hydroxy phenyl)-3-
(1,2-oxazol-3-yl)propanoate (0.14 g, 0.56 mmol), in place of DEAD, used DIAD as a coupling
~agent. Then the hydrolysis of Methyl 3-{4-[(4-{[(2E, 2Z)-2-(methoxyimino)-2-(3-methylphenyl)
20 ethyl]oxy}benzy!)oxy]phenyi}-sl(‘l,2-oxazoi-3-yf)propanoate (0.150 g, 1.0 eq) with agqueous
solution of NaQOH (60 mg, 2.5 eq), by following the procedure described in scheme 11 and 13

(0.04mg, 14.0%); Purity: 96.2%.
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Example 28 ‘
344-[(4-{[(2E, 22)-2-(4-Cyanophenyl)-2-(methoxyimino) ethyl} oxy} benzyl) oxy] phenyl}
propancic acid (28) ,

Compound 28 was synthesized from 4-{(1E, 1Z)-2-{4-(hydroxymethyl}-phenoxy}-N-
methoxyethanimidoyl} benzonitrile (0.26 g, 0.668 mmol) and methyl 3-(4-hydroxyphenyl)
propanoate (0.144 g, 0.802 mmol) by following the procedure described in scheme 13 (0. 098

10 g, yield: 84%); Purity: 93.06%.

Example 29
Sedium 3-{4-}{4-{[(2Z)-2-(methoxyimino}-2-phenylethyl] oxy} benzyl) oxy] pheny!} 3-(1,
2-oxazol-3-yl)propancate(28)

\
IO .
N .
\ Va 9
o-—< >-—\ =N
O o
15 . : - O=Na ,

29
Compound 29 was .synth‘esized from  3-{4-[{4-{[( 2Z)-2-(methoxyimino)—‘2-
phenylethylloxy}benzyhoxylphenyl}-3-(1 .2—oxazqi-3~yl)propanoic acid (0.07 g, 0.14 mmol) and
sodium hydroxide (0.0057 g, 0.14 mmol) by following the'procedure described in scheme
20 12(0.052 g, yield: 71.2%); Purity: 99.00%. ‘

Schéme 14
DIAD / P(Ph), d\,
©/K/ \©\,0H H0/©/\ THF , BT, e RT, 80 0\’ \©\/

Intermediate 13 Intermedrate 45

OH—————-—
O‘C RT, ih @\/ NaH / THE

Intermediate 48 RT, 1h Compound 30
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Example 30
{{4-[(4-{[(2E, 2Z)-2-{Methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] benzyl} oxy) acetic

acid (30) ,
/O‘N
~ .
74 Js! )
Q ’ , \©\/O\)l\ OH
‘ 30

Compound 30 was synthesized from {4-[(4-{[(2E, 2Z)-2-{methoxyimino)-2-

' phenyletbyl]oxy}benzyl)oxy}bheny!}methanol (0.1 g, 0.26 mmol) and bromoacetic acid (0.022

g, 0.15 mmol) by following the procedure described in scheme 14(0.01 g, yield: 6.25%);
Purity: 59.30%. ‘ ' ‘

intérmediate 45: 4-[(4-{[(ZE, 2Z)~2-(Methoxyfmino)-z-phenylethyﬂ oxy} 'benzy!) oxy]
benzaldehyde '

‘ To a 50 mL RB flask fitted with magnetic stirrer was charged dry THF (5.0 mL) and (4~
{[(2E, 2Z)-2-(methoxyimino)-2-phenylethyl] oxy} phenyl}) methanol (1.5 g, 5.5 mmol), to the
above mixture 4-hydroxybenzaldehyde (0.81 g, 6.6 mmol) was added and the resuiting
mixture stirred at 0 C for 5 min. Triphenyl phosphine (1.88 g, 7.15 mmol) was added to the
mixture and stirred at 0 T for 15 min followed by the addition of Diisopropylazadicarboxylate
(144 g, 7.15 mmol). After stiring the resulting mixture at RT for 16 h, the RM was
evaporated o remove the THF. The residue was diluted with water (50 mL) and extracted
with ethyt acetate (150 mbL X 2). The organic layer was washed with saturated brine solution
(50 mL) and dried over anhydrous Na,SO.. The concentration of the solvent under reduced
pressure gave the product (0.7 g, vield: 35.0%).

Intermediate 46: {4-[(4-{{{Z2E, 22)-2-(Methoxyimirio) -2~phenyiethy§}oxy} benzyil)
oxylphenyl}methanol - ‘ e

To a 50 mL RB flask fitted with magnetic stirrer was charged 10 mL of Methanol. To
the stirred solvent was added 4-[(4-{[(2E, 2Z2)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl)
oxy] benzaldehyde (0.7 g, 1.86 mmol), RM was cooled to 0 T and sodium borohydride(0.105
g. 2.79 mmol) was added portion wise over a period of 15 minutes. The reaction mixiure was
stirred at RT for 1h. The RM was quenched with NaHCO, solution (40 ml. 10% solution in
water) and extracted with sthyl acetate (20 mlL X 2). The organic layer washed with saturated
brine sotution (25 mL), dried over anhydrous Na,S0, and removed the solvent under reduced
pressure to yield the product (0.7 g, Yield: 100.0%).
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Compound 30: ({4-{{4-{[(2E, 22)-2-(Methoxyiminoc)-2-phenylethyl] oxy} benzyl) oxy]
benzyl} oxy) acetic acid .
To a 25 mL RB flask fitted with magnetic stirrer was charged with 12 mL THF. To th
stirred solvent was added sodium hydride (0.015 g, 0.6 mmol) was added portion wise at 0 °C
5 and stimed at same temperature for 30 minutes. Then {4-[(4-{[(2E, 2Z)-2-{methoxyimino)-2-
phenyl ethyl] oxy} benzyl) oxy] phenyl} methanoi (0.1 g, 0.26 mmof) in tetrahydrofuran (3 mL)
was added drop wise. The reaction.mixture vyés stirred at RT for 13 h. The reaction mixture
was quenched with water at 0 °C, acidified and extracted with ethyl acetate. The organic
layer was washed with water and brine solution. The organic layer was dried over anhydrous
10 Na,S0, and the solvent was removed under reduced pressure. The product was obtained as
white solid (0.01 g, yield 6.25%). ’

Example 31 ‘
Potassium 3-cyano-3-{4-[{4-{[(2Z)-2-(methoxyimino}-2-phenylethyl] oxy} benzyl) oxy]
15-  phenyl} propanoate (31)

31 .
Compound 31 was synthesized from ethyl 3-cyano-3-{4-{(4-{{{2Z)-2-(methoxyimino)-2-
phenylethylloxylbenzyl)oxylphenyljpropanoate (0.5 g, 1.06 mmol) and potassium hydroxide
20 (0.083 g, 1.66 mmol) by following the procedure described in Scheme 12 (0.4 g, yield:
78.34%); Purity: 99.27%.
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Scheme 15
6 o NHZOE.SC} "o .
Naht
EtOJHrOEt OEt . Ezo’u\\(y~ NIS / TFA
NaOEt / EtOH 0 EtOH, A N~0O 65T, 3h
RT, 1h 8h
Intermediate 47 Intermediate 48
o ! Ho—-@«a(on)g I,
EIO”\'\(\%’ ——s HO N
N-O NaHCO,, (PPh,),PdCl, , o
: DMF / Water 0
Intermediate 48 95 C, 5h Intermediate 50
. /ONN’
PBr, / MDC _o
. . Intermediate 50
_RT, 30 min o
K,CO, { ACN
BI" re 3
Intermediate 13 OF Intermediate 51 70°C, 2h

Aq. NaOH '
~©\/ 70 MeOH / THF \Q,
N TR
o RT, 120
OFt

Intermediate 52 & Compound 32
Example 32

5 4-{4-[{4-{[(2E, 2Z)~2-(Methoxy:m|no)~2-phenylethyl} oxy} henzyl) oxy} pheny!}-s-methyl-
1, 2-oxazole-3-carboxylic acid (32)

32 .
Compound 32 wés prébared by using ethyl 4-(4-hydroxyphenyl)-5-methyl-1,2-oxazole-
3-carboxylate and (18, 12)-2-{3-(bromomethyljphenoxy}-1-phenylethanone O-methyloxime by
following the procedure described in scheme 15,

10

Intermediate 47: Ethyl 2, 4-dioxopentancate

15 To a 100 mL two neck RB flask fitted with magnetic stirrer was charged with 25 mL of

ethénol. To the stirred solvent was added sodium metal pieces (0.86 g, 37 mmol) slowly at
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0 °C under nifrogen atmosphere and stirred for 30 minutes at room temperature. After 30 |
minutes, diethyl oxalate (5 g, 34.2 mmol) in acetone (10 ml) was "added drop wise. During

~ addition, the reaction mixture was changed to yeliow color. After addition, thick mass was

observed, was added ethanol (10 mL) to the reaction mixture and stirred at room temperature
for 1 h. Then, the reaction mixture was filtered; the solids were dissolved in ice~cold water
{50 mlL), acidified with concentrated sulfuric acid and extracted with ethyl acetale (100 mlL).
The organic layer was concentrated under reduced pressure and the solvent fraces were
removed by friturated with n-hexane. The product was obtained as brown liquid (3.2 g, yield:
59.2%). 'H NMR (300 MHz, DMSO-ds): 8 5.46(s, 2H), 4.02-4.09(q, 2H), 1.89(s, 3H), 1.18-
1.22(t, 3H). '

intermediate 48: Ethyl 5-methyl-1, 2-oxazoie-3-carboxylate

To a 100 ml RB flask fitted with a condenser and a magnetic stirrer was charged with
10.5 mL of ethanol. To the stirred so}vént were added ethyl 2,4-dioxopentanoate (2.5 g, 15
mmol), hydroxylamine hydrochloride (1.09 g, 15 mmol) and sodium bicarbonate (1.32 g, 15
mfno!). After addition, the reaction mixture was refluxed at 80 °C for 8 h under nitrogen
atmaosphere. After completion of the reaction, the solvent was evaporated from the reaction
mixture, Ethyl acetate (50 mL) was added; organic layer was washed with water (50 mi),
followed by brine solution (25 mL). The organic layer was dried over anhydrous Na,SO, and
the solvent was removed under reduced pressure. The praduct was obtained as a colorless
liquid (1 g, yield: 40.08%). 'H NMR (300 MHz, CDCl): § 6.34(s, 1H), 4.33-4.40(q, 2H), 2.43(s,
3H), 1.32-1.37(t, 3H). ‘

intermediate 49: Ethyl 4-iodo-8-methyi-1, 2-oxazole-3-carboxylate

- To a 25 ml. RB flask fitted With a magnetic stirrer was charged with 1 mb of TFA. To
the stirred solvent were added ethyl 5-methyl-1,2-oxazole-3-carboxylate (0.1 g, 0.6 mmol)
and N-iodosuccinimide (0.283 g, 1.2 mmol). After addition, the reaction mixture was heated at
65 °C for 3 h. After completion of the reaction, the reaction mixture was diluted with ethyl.
acetate (10 mi), the organic layer was washed with saturated NaHCO, solution {10 ml),
thiosulfate solution (10 mL), water (25 mL) and finally with brine solution {10 mL). The organic
layer was dried over anhydrous N&,SO, and the solvent was removed under reduced
pressure. The product was obtained as & brown liquid (0,12 g, vield: 66.2%). "H NMR (300 -
MHz, CDCly): 6 4.36-4.43(q, 2H), 2.49(s, 3H), 1.34-1.39(t, 3H).

Intermediate 50: Ethyi 4-{d-hydroxyphenyl}-5-methyi-1, 2-oxazole-3-carboxylate
To a 25 mL RB flask fitted with a magnetic stirrer was charged with DMF(2.5 mL). To
the stirred solvent were added 4-hydroxyphenylboronic acid (0.2 g, 0.7 mmol}, ethyl 4-iodo-5-
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methyl-1,2-oxazole-3-carboxylate (0.116 g, 0.8 mmol), sodium bicarbonate (0.18 g, 2.1 mmof)
and water {(0.08 mL} under argon atmosphere. After addition, the reaction mixture was purged
with argon for 15 minutes. To this bis(triphenylphosphine)palladium (11} chloride (0.05 g, 0.07
mmol) was added and purged with argon for 10 minutes. After additioﬁ. the reaction mixture
was heated at 95 °C for 5 h under argon atmosphere. After completion of the reaction, the
reaction mixture was quenched with water (10 mL} and extracted with ethyl acetate (10 mL).
The organic layer was washed with water (5 mL) and brine solution (5 mL). The organic layer
was dried over anhydrous Na,S0, and the solvent was removed under reduced pressure.
The crude was purified through silica gel column chromatography using ethyl acetate and
petroleum ether as elutants. The product was obtained as an off white solid (0.1 g, vield:
57%). "H NMR (300 MHz, CDCL): 8 7.10-7.13(d, 2H), 6.80-6.82(d, 2H), 5.14(s, 1H), 4.25-

T 4.32(g, 2H), 2.36(s, 3H), 1.23-1.28(t, 3H).
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!ntérmediate 51: (1E, 1Z)-2-{4-(Bromomethyl} phenoxyl-1-phenylethanone O-
methyloxime '

To a 50 mL RB flask fitted with magnetic stirrer was charged with 10 mbL of
dichioromethane. To the stirred solvent was added (1E, 12Z)-2-{4-(hydroxymethyl} phenoiy]%-
phenylethanone O-methyloxime (0.5 g, 1.84 mmol). At 0 °C, phosphorous tribromide (0.746
g, 2.76 mmol) was added drop wise and stirred at room temperature for 30 minutes. After
completion of the reaction, the reaction mixture was poured into water (25 mL) and extracted
with dichioromethane (50 mL). The organic layer was washed with water (25 mL) and
saturated brine solution (25 mL). The organic layer was dried over anhydrous Na,S0O, and the
solvent was removed under reduced pressure. The pn;oduct was obtained as yeliowish
gurnimy sofid {0.4 g, vield: 65%).

Intermediate 52: Ethyl 4-{4-[{4-{[(2E, 2Z})-2-{methoxyimino}-2-phenylethyl] oxy} benzyl)
oxyl phenyl}-5-methyl-1,2-oxazole-3-carboxylate ' ‘
To a 25 mL RB flask fitted with magnetic stirrer was charged with 5 ml of acetonitrile.
To the stirred solvent were added ethyl 4-{(4-hydroxyphenyl)-5-methyl-1,2-oxazole-3-
carboxylate (0.1 g, 0.4 mmol), potassium carbonate (0.178 g, 12 mmot). The reaction mixture
was brought to 0 °C, (1Z)-2-{4-(bromomethyl)phenoxyl-1-phenylethanone O-methyloxime
(0.143 g, 0.4 mmol) in acetonitrile (2 mL) was added drop wise and stirred at 70 C for 2 h.
The reaction mixture was concentrated to distill off the solvent diluted with water (10 mL) was
added and exiracted with ethy! acetate (10 mL). The organic layer was washed with water (5
mL) and saturated brine solution (5 mL). The organic layer was dried over anhydrous Na;SO,
and the solvent was removed lnder reduced pressure. The crude material was purified‘ by
silica ge! column chromatography using ethyl acetate and petroleum ether as elutants. The

99



WO 2012/011125 PCT/IN2011/606479

product was obtained as white solid (0.11 g, yiéld: 54%). "H NMR (300 MHz, CDCl,): 8 7.59-
7.62(m, 2H), 7.26-7.34(m, 5H), 7.14-7.17{d, 2H), 6.92-6.95(d, 2H), 6.85-6.88(d, 23), 5.14(s,
2H), 4.93(s, 2H), 4.24-4.31(q, 2H), 3.99(s, 3H), 2.36(s, 3H), 1.21-1.26(1, 3H).

5  Compound 32: 4-{4-[(4-{{(ZE, 2Z}-2-(Methoxyimino}-2-phenylethyl] oxy} benzyl) oxyl]
phenyl}-5-methyl-1,2-oxazole-3-carboxylic acid
To a 10 ml RB flask fitted with magnetic sfirrer was charged with 3 mL of
tetrahydrofuran. To the stirred solvent were added methyl 4-{4-[(4-{[(2E, 2Z)-2-
(methoxyimino)~2~phenyiethyl]oxy}benzyi)oxy]phenyl}-s-methyl-1 ,2-oxazole-3-carboxylate
10 (0.11 g, 0.2 mmol), ethanol (3 mL) and sodium hydroxide (0.035 g, 0.8 mmol) in water (0.5
mL). The reaction mixture was stirred at room temperature overnight. After completion of the
reaction, the solvent was removed, the sodium sait was washed with diethyl ether (5 mL); the
aqueous layer was acidified with 1N HCI to pH 2.0 and extracted with ethyl acetate (5 mL).
The organic layer was dried over anhydrous Na,SO, and the solvent was removed under
15  reduced pressure. The crude was purified through si!ipa gel column chromatography using
methanol and dichloromethane as elutants. The product was obtained as pale vellow sticky
solid (0.045 g, yield: 38.8%). ' ‘

Example 33
20 3-Cyano-3-{4-[{4-{[(2E, 2Z)-2~-(4-cyanophenyl}-2-(methoxyimino) ethyl] oxy} benzyl} oxy]
phenyl} propanoic acid (33)
O

e ‘
T
O

33
Compound 33 was synthesized from 4-{(1E, 12Z)-2-{4-(hydroxymethyl) phenoxy]-N-
25 methoxyethanimidoyl} benzonifrile (0.328 g, 0.9 mmdl) and methyl 3-cyano-3-(4-
hydroxyphenyt) propanoate (0.2 g, 0.9 mmol} by following the procedure described in scheme
18 (0.04 g, vield: 13.73%); Purity: 78.04%. -
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' Example 34 ‘
3-Cyano-3-{4-[(4-{[(22}-2-(4-Fluorophenyl)-2-{methoxyimino) ethyl] oxy} benzyl) oxy]
phenyl} propanocic acid (34) l

Compound 34 was synthesized from (12)-1-(4-fluorophenyl)-2-[4-(hydroxymethyl)
phenoxy] ethanone O-methyloxime (0.4 g'. 1.46 mmol) and- methyl 3-cyano-3-(4-
hydroxyphenyl) propanoate (0.3 g, 1.46 mmol) by following the procedure described in
‘scheme 18 (0.06 g, yield: 15.46%); Purity: 95.29%.

10 -
Example 35
3-Cyano-3-{4-{(4-{{{22)-2-(3-fluorophenyl)-2-(methoxyimino} ethyl] oxy} benzyl) oxy]
phé‘nyi} propanbic acid (35) : ‘
zo\

N
| © ,
\©\/0 .
’ A O

15 : : 35
Compound 35 was synthesized from (1Z)-1-(3-quorophenyl)-2v[4-(hydroxymethyl)
phenoxy] ethanone O-methyloxime (0.5 g, 1.8 mmol) and methyl 3-cyano-3-(4-
hydroxyphenyl) propanocate (0.372 g, 1.8 mmol} by following the procedure described in
scheme 18 (0.1 g, vield: 18.73%); Purity: 85.1%.

3
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Scheme 16
H

E 50 = i K

0 C.RT, 8h, Ny atm (I) RT, 2h. Hp atm

L &)

Intermediate 83 "intermediate 54 )

0

BBr,/MDC @(\)\?\ intermediate 13 d\/ \Q‘\
e ———————
0°C-RT,30min  HO F DIAD/TPPITHE Q\\\{
F

intermediate 56

Intermediate 55 0°C-RT,8h -
—
p-.....
N o-@—\
Aq.NaOK/MeOH/THF d—/ O_Q‘\—{O
0 °C-RT, 8h F OH
) Compound 36
Example 36
5  3{2-Fluoro-4-{{4-{{{2Z)-2-(methoxyiminoc}-Z-phenylethyl] oxy} benzyl) oxy] phenyl}
propanoic acid (36)
) ! 'O--».
) OOﬁ
o}
[0}
F OH
38

Compound 36 was prepared by using methyl 3-cyano-3-(4-hydroxyphenyl)
10 propanoate and (1Z)-2-{4-(bromamethyl)-2-fluorophenoxyl-1-phenylethanone O-methyloxime
by following the procedure described in scheme 16 (0.186 g, yield: 65.97%). Purity: 98.88%.

Intermediate 53: Ethyl (22)-3-(2-fluoro-4-methoxyphenyt) acrylate
To a 100 ml. RB flask fitted with magnetic stimer was charged with 25 mL of
15 tetrahydrofuran. To the stirred solvent was added sodium hydride {0.39 g, 16.2 mmol) portion
wise at 0 °C, followed by friethyl phosphonoacetate (2.9 g, 12.9 mmol). The reaction mixture
was stirred at 0 °C for 30 minutes, To the stirring solution, 2-fluoro-4-methoxybenzaidehyde
(1 g, 6.4 mmol} in tetrahydrofuran (2 ml) was added drop wise and stirred at room
temperature overnight, After completion of the reaction, the reaction mixture was poured into
20 ice and extracted with ethyl acetate (50 mL). The organic layer was washed with water (25
mL} and saturated brine solution (25 mL). The organic layer was dried over anhydrous
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Na,S0, and the solvent was removed under reduced pressure. The crude material was
purified by silica gel column chromatography using ethyl acetate and petroleum ether as
elutants. The product was obtained as colorless oil (1.2 g, yield: 82.49%). *H NMR (300 MHz,
CDCl): & 7.65-7.70(d, 1H), 7.35-7.41{t, 1H), 6.54-6.66(m, 2H), 6.31-8.37(d, 1H), 4.15-4.22(q,
2H), 3.76(s, 3H), 1.24-1.29(t, 3H).

Intermediate 54; Ethy! 3-(2-fluoro-4-methoxyphenyl) propancate

' To a 500 mlL parr shaker flask was charged with ethyl (2E, 2Z)-3-(2-fluoro-4-
methoxyphenyl) prop-2-enoate (0.5 g, 2.2 mmol) and ethyl acetate (15 mL) and purged with
nitrogen for 10 minutes. Palladium hydroxide (20%) was added and kept for hydrogenation at
50 psi for 2 h. After compietion of the reaction, the reaction mixture was filtered through celite,
washed thoroughly with ethyl acetate (25 mL) and concentrated to distill off the soivent. The
product was obtained as brown solid (0.462 g, yield: 91.58%). 'H NMR (300 MHz, COChL): &
7.00-7.08(t, 1H), 6.50-6.56(m, 2H), 4.01-4.09(q, 2H), 3.70(s, 3H), 2.81-2.86(t, 2H), 2.49-
2.54(t, 2H), 1.14~1.18(t, 3H).

Intermediate 55: Ethyl 3-(2-fluoro-4-hydroxyphenyl) propanoate

To a 25 mbL RB flask fitted with magnetic stirer was charged with 10 mbL of
dichioromethane. To the sfirred solvent was added ethyl 3-(2-fluoro-4-methoxyphenyl)
propanoate (0.45 g, 2 mmol). The reaction mixture was cooled o 0 °C and boron tribromide
(0.45 mL) was added drop wise. After stirred for 30 minutes, the reaction mixture was
quenched with ethanol (1 miL) at 0 °C by slow addition. The reaction mixiure was
concentrated to distill off the solvent; ethyl acetate (10 ml.) was added. The organic layer was
washed with saturated NaHCO; solution (10 mL), followed by brine solution (10 mL). The
organic layer was dried over anhydrous Na;S0, and the solvent Was removed under reduced
pressure. The product was obtained as colorless oil (0.421 g, yield: 99.75%). "H NMR (300
MMz, CDCls): 8 6.93-6.99(t, 1H), 6.43-6.48(m, 2H), 5.54(s, 1H), 4.02-4.08(q, 2H), 2.79-2.85(t,
2H), 2.50-2.55(t, 2H), 1.14-1.19(t, 3H). S

intermediate 56: Ethyl 3-{2-fluoro-4-[{4-{[{2Z)-2-{methoxyimino)-2-phenylethyl] oxy}
benzyl) oxyl phenyl} propanoate

To a 50 mL RB flask fitted with magnetic stirrer was charged with tetrahydrofuran (10
mbL}. To the stirred solvent were added (4-{{(2E, 22}-2-(methoxyimino)-2-phenylethyl] oxy}
phenyt) methanol (0.524 g, 1.93 mmol), ethyt 3-(2-fluoro-4-hydroxyphenyl} propanoate (0.41
g. 1.93 mmol) and triphenyiphbsphine (0.608 g, 2.32 mmol) under argon atmosphere. The
reaction mixture was cooled to 0 °C, diisopropylazocarboxylate (0.43 g, 2.12 mmol) was
added drop wise. The reaction mixture was stirred at room temperature overnight under

103



WO 2012/611125 _ PCT/IN2011/000479

argon atmosphere. After completion of the reaction, the reaction mixture was concentrated;
water (10 mL) was added and extracted with ethyl acetate (25 mL). The organic layer was
washed with brine solution (10 mL). The crude material was purified by silica gel column
chromatography using ethyl acetate and petroleum ether as elutants. The product was

5 obtained as white solid (0.324 g, yield: 36.02%). MS (ESI, 120 eV): m/z = 466.2 (M+H)" ; 'H
NMR (300 MHz, CDCL): & 7.88-7.61(m, 2H), 7.27-7.29(m, 3H), 7.22.7.25(m, 2H), 6.99-
7.05(m, 1H), 6.83-6.86(d, 2H), 6.55-6.61(m, 2H), 5.13(s, 2H), 4.85(s, 2H), 4.01-4.08(q, 2H),
3.99(s, 3H), 2.80-2.85(t, 2H), 2.48-2.54(t, 2H), 1.14-1 A8(t, 3H).

10 Compound 36: 3-{2-Fluoro-4-[{4-{[{22)-2-(methoxyiminc)-2-phenylethy!] oxy} benzyl)
oxy] phenyl} propancic acid :

To a 10 mlL RB flask fitted with m;agnetic stirrer was charged with 1 mb of
tetrahydrofuran. To the stired solvent were added ethyl -3-{2-fluoro-4-[{4-{[(2e, 2Z)-2-
{methoxyimino)-2-phenylethylioxylbenzyl)oxylphenyl}propancate (0.3 g; 0.64 mmol) and

15 methanol (Z‘mL). The reaction mixture was brought to 0 °C and sodium hydroxide {0.13 g,
3.2 mmol) in water (1 mL) was added drop wise. The reaction mixture was stirred overnight.
After completion of the reaction, the reaction mixture was concentrated to distili off the
solvent. Water (1 mL) was added and extracted with ether (6 mL). The aqueous layer was
acidified with 1N HCI to make pH 3 and extracted with ether (5 mlL.). The organic layer was

20 washed with brine solution (5 mL), the solvent was distilled off and dried. The product was
obtained as off white solid (0.186 g, yield: 65.87%). MS (ESI, 120 eV): mjz = 438.1 (M+H)";
HPLC purity : 98.88% ; )

Exa‘m‘ﬁle 37 , . -
25 3-{2-Methoxy-4-[(4-{[(22)-2-(methoxyimino}-Z-phenylethyl] oxy} benzyl} oxy] phenyl}
propanoic acid (37) ‘

0
g " OH
37
Compound .37 was synthesized from (12)-2-[4-(hydroxymethyi)phenoxy]-1-
30 phen'ytethanone O-methyloxime (0.4 g, 1.187 mmol) and methyl 3-(4-hydroxy-2-
‘methoxyphenyl)propanoate (0.268 g, 1.197 mmol) by following the procedure described in
scheme 13 (0.2 g, vield: 89%}; Purity: 99.31%.
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Example 38 :
3-{4-{{4-{[(22)-2-(Miethoxyimino)-2-phenylethyl] oxy} benzyl) oxy]-2-methylphenyl
propanoic acid {38)

. 38
Compound 38 was synthesized from (1Z)-2-[4-(hydroxymethyl)phenoxyl-1-
phenylethanone O-methyloxime (0.45 g, 1.7 hm'oi) and methyl 3-(4-hydroxy-2-
methylphenyi)propanoate (0.34 g, 1.7 mmol) by foilowing the procedure described in scheme
10 15(0.003 g, yield: 8.0%); Purity: 98.24%.

Example 39
3-{4-[(4-{[(2Z)-2+{4-Cyanophenyl)-2-(methoxyimino) ethyl] oxy} benzyi) 6xy]~2-
fluorophenyl} propanoic acid (39)
, N,O\
o .
| |OW
NZ , %OH
15 S
39
- Compound 39 was synthesized from 4-{(12)-2-{4-(hydroxymethyl}-phenoxy}-N-
methoxyethanimidoyl} beénzonitrile (0.4 g, 1.4 m'rhol) and methyl 3~(2-fluoro-4-hydroxypheny!)
propanoate (0.3 g, 1.4 mimol) by following the procedure described in scheme 13 (0.074 g,
20 yield: 50.19%); Purity: 93.47%.
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Example 40 , : ! 4
3.{2.r-“}uoro.4-{(4-{{(221-2-(methoxyimino)-2-(4«methoxyphenyl) ethyl] oxy} benzyl) oxy]
phenyl} propanoic acid (40)

N{O““
~o @WOH
= O
5 40

Compound 40 was synthesized from (1Z)-2-{4-(hydr0xy methyliphenoxy}-1-(4-
methoxyphenyljethanone O-methyloxime (0.25 g, 0.84 mmol) and methyl  3-(2-fluoro-4-
hydroxyphenyl)propanoate (0.2 g, 0.94 mmol) by following the procedure described in
scheme 18 (0.1 g, yield: 71.00%); Purity: 98.10%.

10 )
Example 41
3-{2-Fluoro-4-[(3-methoxy-4-{[(2E, 2Z)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl)
oxy] phenyl} propanocic acid (41)
N’O\ ’ R
SRGSU
1 ¢
. o ‘ \Q\/\WOH
F O
15 4 : '

Compound 41 was synthesized from (1E,  1Z)-2-[4-(hydroxymethyl)-2-
methoxyphenoxyl-1-phenylethanone O-methyloxime (0.464 g, 1.54 mmol} and methyl 3-(2-
fluoro-4-hydroxyphenyi)propanoate (0.327 g, 1.54 mmol) by following the procedure
described in scheme 11 (0.13 g, vield: 47.00%); Purity: 89.09%. '

20
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Example 42 _
3-{2-Cyano-4-{(4-{[(2E, 22)-2-(methoxyimino}-2-phenylethyl] oxy} benzyl) oxy] phenyl}
propancic acid (42) '

. ‘ 42 .
Compound 42 was synthesized from (1E, 1Z)-2-[4~(hydroxymethyl)phenoxyl-1-
phenylethanone O-methyioxime (0.034 g, 0.1 mmol) and methyl 3-(2-cyano-4-
hydroxyphenyl)propanoate (0.026 g, 0.2 mmol) by following the procedure described in
scheme 18 (0.0025 g, yield: 12.88%); Purity: 76.00%.

Example 43 _
3-{4-]{4-{[(22)-2-{4-Cyanophenyi}-2-{methoxyimino) ethyl] oxy} benzyl} oxy]-2-
methoxyphenyl} propanoic acid (43) '

43
- Compound 43 was synthesized from 4-{(1Z)-2-[4-(hydroxymethyl)-phenoxy]-N-
methoxyethanimidoyl} benzonitrle (0.563 g, 1.9 mmol) "and methyl  3-(4-hydroxy-2-
methoxyphenyl} propancate (0.4 g, 1.9 mmol) by following the procedure described in
scheme 18 (0.27 g, yield: 71.5%); Purity: 94.96%.

Example 44

3.{24{Cyanomethyl)-4-[{4-{[(22}-2-{methoxyimino)-2-phenylethyl] oxy} Senzyi) oxy]
phenyl} propanoic acid {44) '

N’O\

O

OH

44
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Compound 44 was synthesized from (12)-2-[4-(hydroxymethyl)-phenoxy]-1-
phenylethanone O-methyloxime (0.3 g 1.28 mmol) and methyl 3-[2-(cyanomethyl)-4-
hydroxyphenyi] propanocate (0.348 g, 1.28 mmol} by following the procedure described in
scheme 18 (0.1 g, yield: 71.00%}); Purity: 92.72%.

Scheme 17

0]
/o 0
H P ~ . .
o /? E:\g/ m Me;;SQO [ m
j | o S o~ O
~o NaHTHE O o7 0 K?H. DMSO Q o
0C, in k 0 "C-RT, 3h

intermediate 57

BBr,/MDC m
i
- o)
0°C.30min  HO 0 A

intermediate 59

Intermediate 58

| Mrzomerci {_ HO - PBI/MDC
B [ L
P B NaOAc, AOH Br K,CO4/ACN s D C-RT, 1h
N7 ° N7 & OH
75°C, 6h ° gn N .
' ’ intermediate 60 5L Intermediate 61
NO~ '
/@/k‘ ' Iintermediate 59
. ) ‘
80T F W} MeOHITHF
Intermediate 62 B Intermediate 63 RT. 2h
0
OH
Compound 45
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Example 45 .
2-{4-[(4-{[(22)-2-(4-Cyanophenyl)-2-{methoxyimino) ethyl] oxy} benzyl) oxy] phenyl}
cyclopropanecarboxylic acid (45)

. 45
Compound 48 was prepared from ethyl 2-(4-hydroxyphenyl) cyclopropanecarboxylate
(0.1 g 048 mmol), and 4-{(12)-2-[4-(bromomethyl) phenoxy]-N-methoxyethanimidoyl}
benzonitrile (0.175 g, 0.48 mmol} by following the procedure described in scheme 17.

Intermediate 57: Ethyvl (22)—3—(4~methoxyphehyl)pfop-2~enoate

To a 500 mL RB flask fitted with magnetic stirrer was charged with 160 mi of
tetrahydrofuran. To the stirred solvent was added ethyl phosphonoacetate (16.5 g, 73.6
mmol) under. argon atmosphere, The reaction mixture was cooled to 0 °C and sodium

" hydride(2.65 g, 110 mmol) was added portion wise, stirred for 15 minutes at the same

temperature. Then 4-methoxybenzaldehyde (5 g, 36.0 mmol) in tetrahydrofuran (30 mL) was
added drop wise. The reaction mixture was stirred at 0 °C for 1 h. The reaction mixture was

. quenched with water at 0 °C by slow addition, stived for 10 minutes. The layers were

separated; ethyl acetate (50 mL) was added to the aqueous layer and extracted. the layers.
The organic layer was washed with brine solution (80 mL). The organic layer was dried over.
anhydrous Na,S0y and the solvent was removed under reduced pressure. The product was
obtained as pale yeliow semi-solid (7.4 g, yield: 98.76%). 'H NMR (300 MHz, CDCl;): 5 7.54-
7.60(d, 1H)}, 7’.39-?.42(&. 2H), 6.82-6.85(d, 2H), 6.21-6.26(d, 1H), 4.15-4.22(q, 2H), 3.76(s,
3H), 1.24-1.28(t, 3H).
Intermediate 58: Ethyl 2-{4-methoxyphenyljeyclopropanecarboxylate :
To a 80 mbL RB flask fitted with magnetic stirrer was charged with 14 mL of
dimethyisulfoxide. To the stirred solvent was added trimethyisu!foxonium iodide (1.53 g, 6.93
fnmol). The reaction mixture was cooled to‘O °C and powdered potassium hydroxide (0.42 g,
7.49 mmol) was added portion wise, stirred for 10 minutes at room temperature. Then ethyl
{2Z)-3-(4-methoxyphenyl)-acrylate(1.3 g, 6.31 mmol) was added. The reaction mixture was
stirred at room temperaturé for 3 h. The reaction mixture was quenched with water and
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diethyl ether was added. The layers were separated and the organic layer was washed with
brine solution (50 mL). The organic layer was dried over anhydrous Na,80, and the solvent
was removed under reduced pressure. The crude material was purified by silica gel column
chromatography using ethyl acetate and petroleum ether as elutant. The product was
obtained as pale pink solid (0.6 g, yield: 43.22%). '"H NMR (300 MHz, CDCl;): 6 6.95-6.98(d,
2H), 6.74-6.77(d, 2H), 4.06-4.13(qg, 2H), 3.72(s, 3H), 2.38-2.44(m, 1H), 1.72-1.78(m, 1H),
1.43-1.61m, 2H), 1.25-1.29(, 3H).

intermediate 59: Ethyl 2-(4-hydroxyphenyljcyclopropanecarboxylate

To a 50 mL RB flask fitted with hagnetic stirrer was charged with 20 mL of
dichloromethane. To the stired solvent was added ethy 2-(4-methoxyphenyl)
cyclopropanecarboxylate(0.9 g, 4 mmol). The reaction mixture was cooled to 0 °C and boron
tribromide (0.9 mbL) was added drop wise, slirred for 30 minutes at the same temperature.
The reaction mixture was quenched by the addition of ethanol drop wise at 0 °C. The reaction
mixture was concentrated to distill off the solvent; water was added to the crude and
exiracted with ethyl acetate, The organic iayer was Washed with saturated soiution of
NaHCO; {25 ml}, followed by brine solution (25 mL). The organic layer was dried over
anhydrous Na,S0, and the solvent was removed under reduced pressure. ;I“he product was
obtained as pale yellow liquid (0.3 g, yield: 35.6%). 'H NMR (300 MHz, DMSO-ds): & 9.27(s,

"~ 1H), 6.94-6.97(d, 2H), 6.64-6.67(d, 2H), 4.05-4.12(q, 2H), 2.28-2.36(m, 1H), 1.75-1.80(m,

1H), 1.35-1.41(m, 2H), 1.15-1.28(t, 3H).

intermediate 60: 4-f{12}-2-Bromo-N-methoxyethanimidoyi]-benzonifrile

To a 1 L RB flask fitted with magnetic stirrer was charged with 300 mL. of acetic acid.
To the stired soivent were added 4-(bromoacetyl)-benzonitriie (40 g, 178 mmol), O-
methoxylamine hydrochloride (22.36 g, 267 mmol), followed by sodium acetate (21.96 g, 267
mmol}. The reaction mixture was heated at 75 °C for 6 h. The reaction mixture was basified
to pH 8 using saturated solution of NaHCO; (500 mL). The agueous layer was extracted with
ethyl acetate (250 mL X 3), the organic layer was washed with water (200 mL), followed by
brine solution (100 mL). The organic layer was dried over anhydrous Na,SQ4 and the soivent
was removed under reduced pressure. The crude material was purified by silica gel column
chromatography using ethyl acetate and pefroleum ether as elutani. The product was
obtained as pale ,izellow oil (19 g, yield: 42.06%). 'H NMR (300 MHz, CDCly): & 7.75-7.78(d,
2H), 7.61-7.84(d, 2H), 4.46(s,2H), 4.06(s, 3H).
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intermediate 61: 4-{(12)-2-[4-(Hydroxymethyl)-phenoxy}-N-methoxy ethanimidoyl}-
benzonitrile , ' '

To a 500 mlL RB flask fitted with mechanical stirrer was charged with 200 mL of
acetonitrile. To the stirred solvent were added 4-[(1E, 12)-2-bromo-N-methoxyethanimidoyi}-
benzonitrile (19 g, 75 mmol), 4-(hydroxymeéthyl)-phenol (8.31 g, 75 mmol), followed by
potassium carbonate (31.1 g, 225 mmot). The reaction mixture was heated at 75 °C for 6 h.
The reaction mixture was filtered through sintered funnel and washed with ethy! acetate (100
mL). The filtrate was concenirated to distill off the solvent; water (100 mlL) was added and
extracted with ethyi acetate (100 mil. X 2Z). The organic layer was washed with water (100
mL.), followed by brine solution (50 mL). The organic¢ layer was dried over anhydroué Na,S0,
and the solvent was removed under reduced pressure. The crude material was purified by
éiiica gel column chromatography using ethyl acetate and petroleum ether as elutant.. The
product was obtained as yellow liquid (12.2 g, yield: 54.83%). 'H NMR (300 MHz, CDCly): &
7.71-7.74(d, 2H'), 7.55-7.57(d, 2M), 7.18-7.21(d, 2H), 6.79-6.81(d, 2H), 5.14(s, 2H), 4.53-
4.55(d, 2H), 4.02(s, 3H).

intermediate 62: 4~{(12)-2-[4-(Bromomethyf)phenoxy}-N—methoxy ethan imidoyl}
benzonitrile -

To a 25 mL RB flask fitted with magnetic stirrer was charged with 50 mbL of’
dichioromethane. To the stired solvent was added 4-{{(1E, 12Z2)-2-{4-(hydroxymethyl)
phenoxyl-A-methoxysthan imidoyl} benzonitrile (0.2 g, 6.0 mmol) at 0 °C, phosphorous -
tribromide (0.1 mL, 9.0 mmol) was added drop wise and stirred at room temperature for 1h.
After completion of the reaction, the reaction mixture was poured into water (10 mL) and
extracted with dichloromethane (20 mL). The organic layer was washed with water (25 mL)
and saturated brine soiution (20 mL). The organic layer was dried over anhydrous f\£a2894
and the solvent was removed under reduced pressure. The product was obtained as
yellowish gummy solid (0.2 g, yield: 90.9%).

intermediate 63: Ethyl 2-{4-[(4-{[(2Z}-2-(4-cyanophenyl}-2-(methoxyimino) ethyl] oxy}
benzyl) oxy] phenyl} cyclopropanecarboxylate

To a 25 ml RB flask fitted with magnetic stirer was charged with 5 mL. of acetonitrile.
To the stirred solvent were added sthyl 2-(4-hydroxy phenyllcyclopropanecarboxylaie (0.1 g,
0.48 mmol), potassium carbonate (0.2 g, 1.4 mmol). The reaction mixture was brought to 0
°C, 4-{(1E, 1Z)-2-[4-{bromomethyliphenoxy}-N-methoxyethanimidoylibenzonitrile (0.175 g,
0.48 mmol) in acetonitrile (5 rﬁL) was added drop wise and stirred at 70 T for 15 h. The

‘reaction mixture was concentrated to distill off the solvent diluted with water (10 mL) was

added and exiracted with ethyl acetate (10 mL). The organic layer was washed with water (5
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mL) and saturated brine solution (5 mL). The organic layer was dried over anhydrous
Na,S0O4 and the solvent was removed under reduced bressure. The crude material was
purified by silica gei column chromatography using ethyl acefate and petroleum ether as
elutants. The product was obtained as white solid (.19 g, vield: 82.6%).

Compound 45: 2«{4-{(4-«({{22)-2-(4-Cyanophenyi)-z—(methoxyimino) ethyl] oxy} benzyl)
oxy} phenyl} cyclopropanecarboxylic acid

To a 50 mi RB flask fitted with magnetic stirrer was charged with 30 mi of
tetrahydrofuran. To the stirred solvent was added ethyt 2-{4-[(4-{[(2E, 22Z)-2-(4-cyanophenyl)-
2-(methoxyimino) ethyl] oxy} benzyl) oxy] phenyl} cyclopropanecarboxylate (0.07 g, 0.16

mmol) in methanol (5 mL.). The reaction mixiure was cooled {o 0 °C and sodium hydroxide

(0.7 g, 0.8 mmot) in water {5 mL) was added drop wise and stirred for 4 h. The reaction
mixture was concentrated to distill off the solvent; ethyl acetate (10 mlL) was added and
stirred for 10 minutes. The organic layer was removed and the crude was acidified with
saturated solution of citric acid to make pH 6. The obtained solids were filtered and dried. ‘The
product was obtainied as white sofid (0.012 g, yield: 18.5%). M8 (ESI, 120 eV): m/z = 455.1
(M-H)*"; HPLC purity : 97.19%; 'H NMR (300 MHz, DMSO-dg): § 7.80-7.89(m, 4H), 7.32-
7.35(d, 2H), 7.05-7.08(d, 2H), 6.87-6.91(m, 41H), 5.27(s, 2H), 4.97(s, 2H), 4.04(s, 3H), 2.27-
2.35(m, 1H), 1.67-1.73(m, 1H), 1.23-1.41(m, 2H). ‘

Example 46 _
2-{4-[{4-{[(2Z)-2-(Methoxyimino}-2-(4-methoxyphenyl) ethyl] oxy} benzyl) oxyl phenyl}
cyclopropanecarboxylic acid (46)

O~

N\ O
@\/O

46
Compound 46 was synthesized from (12Z)-2-{4-(hydroxymethyl)phenoxyl-1-(4-

—0

HO O

methoxyphenyl)ethanone O-methyloxime (0.146 ¢, 0.48 mmol} and ethyl 2-(4-
hydroxyphenyljcyclopropanecarboxylate (0.1 ¢, 0.4 mmol) by following the procedure
described in scheme 18 (0.01 g, vield: 13.26%); Purity: 92.24%.
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Example 47
Sodium 3-{2-fluoro-4-[(4-{[{22)-2-(methoxyimino)-2-(4-methoxyphenyl) ethyl] oxy}
benzyl) oxy] phenyl} propanocate (47)

47 .
Compound 47 was synthesized from sodium hydroxide (0.007 g, 0.18 mmol) and 3-{2-
fluoro-4-[(4-{[(22)-2-(methoxyimino)-2-(4-methoxyphenyl) ethyl] oxy} benzyl) oxy] phenyi}
propanoic acid (0.087 g, 0.18 mmol) by foliowing the procedure described in scheme 12 (0.07
g, yield: 79.00%); Purity: 99.79%.

Example 48
Sodium 2-{4-[{(4-{[(2E, 22)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl) amino] phenyl}
cyclopropanecarboxylate (48)

/o~r§1 o@\/w

48
Compound 48 was synthesized from 2-{4-[(4-{[(2E, 22)-2-(methoxyimino)—2-
phenylethyl] oxy} benzyl) amino] phenyl} cyclopropanecarboxylic acid (0.093 g, 0.216 mmol)

Q
0 Na

and sodium hydroxide (0.0086 g, 0.216 mmol) by following the procedure described in
scheme 12 (0.075 g, yield: 81.50%}); Purity: 91.51%.

- Example 49

Sodium 3-cyano-3-{4-[(4-{[(2E, 2Z}-2-(4-cyanophenyl)-2-(methoxyimino) ethyl] oxy}
benzyl) oxy] phenyl} propanoate (49)
/O‘N

B (o]
/}N

- 48
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- Compound 48 was synthesized from 3-cyano-3-{4-{(4-{[(2E, 2Z)-2-(4-cyanophenyl)-2-
{methoxyimino} ethyi] oxy} benzyi) oxy] phenyl} propanoic acid (1.5 g, 3 m.mol) and sodium
hydroxide (0.3 g, 1M solution) by following the procedixre described in scheme 12 (0.51 g,
yield: 34.40%): Purity: 88.20%. '

Exampie 50
Sodium 3-cyano-3-{4-[(3-fluoro4-{[(2Z)-2-(methoxyimino}-2-phenylethyl] oxy} benzyl)
oxy] phenyl} propanocate (50) ,

N O\Q\/o P
7\ F Q( %a
e
!
10 50 |
Compound 50 was synthesized from  3-cyano-3-{4-[(3-fluoro-4-{[(22)-2-
(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl} propancic acid (0.08 g, 0.0002
- mmol) sodium hydroxide (0.01 g, 1M solution) by following the procedure described in .
scheme 12 (0.072 g, yield: 82.76%); Purity: 88.00%.
15
Example 51
Sodium 2-{4-[{4-{[(2Z)-2-{4-cyanophenyl}-2:{methoxyimino} ethyl] oxy} benzyt) oxy]
phenyl} cyclopropanecarboxylate (51)

20 51
Compound 51 was synthesized from sodium hydroxide (0.04 g, 0.96 mmol) and 2-{4-
[(4-{[(2Z)-2-(4-cyanophenyl}-2-(methoxyimino)  ethyl] oxy} benzyl) oxy] phenyl}
cyclopropanecarboxylic acid (0.22 g, 0.48 mmol) by following the procedure described in
scheme 12 {0.15 g, vield: 72.40%); Purity: 80.60%. ‘
25
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Example 52
Soedium 3-{4-{(4-{[(22)-2—(4-cyanopheny!)-z—(methoxyin;ino) ethyl] oxy} benzyl) oxyl-2-
fluorophenyi} propanocate (52}

: Na
N\\ F 0
O - Q
N‘/
O_...

52
Compound 52 was synthesized from  3-{4-[(4-{[(22)-2-(4-cyanophenyl)-2-
(methoxytmtno} ethyl] oxy} benzyl) oxy}~2-fiuorophenyl} propanoic acid {0.06 g, 0.12 mmol)
and sodium hydroxide (0.0049 g, 0.12 mmol) by following the procedure described in scheme

~ 12(0.046 g, yield: 85.2%); Purity: 88.58%.

Example 53
Sodium 3-cyano~3~{4-[(4~{E(ZE)~2-(methoxytmmo)-z-phenyiethyi} oxy} benzyl) oxy]

phenyl} propanoate {53)
O~n
7\ O\©\/o //NNa
‘ o

53
Compound 53 was synthesized from sodium hydroxide (0.05 g, 1.27 mmol) and ethyl
3-cyano—S—{4-[(4-{[(2E)-2«(methoxylmmo)~2~phenylethyi} oxy} benzyl) oxy] phenyl} propanoate
(0.3 g, 0.64 mmol) by following the procedure described in scheme 12 (0.2 g, yield: 67.38%);
Purity: 89.99%. ' |

Example 54
Sodium 3-cyan0—3—{4-{(4-{[(22)-2-(4~ﬁuoropheny§)nz-{methoxytmmo) ethyl] oxy} benzyl}
oxy} phenyl} propanoate {84)

\
, N N
{3
F ' 0

54
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Compound 54 was synthesized from sodium hydroxide (0.067 g, 1.6 mmol) and 3-
cyano~31{4-[(4~{[(ZZ)-2-(4~ﬂuorophenyl)-2~(methoxyimino) ethyl] oxy} benzyl) oxy] phenyi}
propanoic acid (0.4 g, 0.8 mmol) by following the procedure described in scheme 12 (0.3 g,
vield: 73.84%]); Purity: 96.50%.

Examiple 55 A N .
Sodium 3-cyanou3-{4-[(4-{{(22)»2~(3-f!uorophenyi)-z-(methoxyimino) ethyl] oxy} benzyl)
oxy] phenyi} propanocate (55) '

' \

55 .

Compound 55 was synthesized from 3-cyano-3-{4-{(4-{[{22)-2-(3-fluorophenyl)-2-
{methoxyimino) ethyl] oxy} benzyl) oxy] phenyl} propanoic acid (0.55 g, 1.2 mmol) and sodium
hydroxide (0.092 g, 2.3 wimol) by following the procedure described in scheme 12 (0.4 g,.
yield: 71.59%}; Purity: 96.74%. '

p.

Exammple 56

~ Sodium 3-{2-ﬂuoro-4-[(3-meth6xy-4-{[(22)—2—(methoxyimino)-z-phenyl ethyl] oxy}

benzyl) oxy] phenyl} propanoate (56)

L0~
. N
) F P;ia
O
1 e}
56

Compound 56 was synthesized from  3-{2-flucro-4-{(3-methoxy-4-{{(22}-2~
{methoxyimino)-2-phenyiethyl] oxy} benzyl) oxy] phenyl} propanoic acid (0.3 g, 0.6 mmol) and
sodium hydroxide '(0.072 g. 1.8 mmol) by following the procedure described in scheme 12
{0.085 g, vield: 30.00%); Purity: 90.03%.
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Example 57
Sodium 2-{4-[(4-{[(22)-2-(methoxyimino}-2-(4-methoxyphenyl) ethyl] oxy} benzyl) oxy]
phenyl} cyclopropanecarboxylate (57)

N
\ 0@\/@

o]
\
O Na

/O

5 57
Compound 57 was synthesized from )‘2-{4-{(4—{[(22)-2-(methoxyimino)~2~(4~

methoxyphenyl) ethyl] oxy} benzyl) oxy] phenyl} cyclopropanecarboxylic acid (6.08 g, 0.2
mmol) and sodium hydroxide (0.013 g, 0.3 mmol) by following the procedure described in
scheme 12 (0.022 g, vield: 27.84%); Purity: 98.61%.

10
Example 58
3-{2-{Cyciopropyimethoxy)-4-{{4-{[{2Z)-2-(methoxyimino}-2-phenyiethyi] oxy} benzyi)
oxy] phenyl} propanoic acid (58) ‘

0o
N\
OQ—\_{)H
| §> 0
i5 . 88

Compound 58 was synthesized from (7Z)-2-[4-(hydroxymethyl) phenoxy}-1-
phenylethanone O-methyloxime (0.656 g, 2.4 mmol) and methyl 3-[2-(cyclopropyimethoxy)-4-
hydroxyphenyi] propar'woate (0.6 g, 2.4 mmol) by following the procedure described in scheme
18 (0.04 g, vield: 4.20%); Purity: 98.15%.

20
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Example 59
3-Cyano-3-{4-[(4-{[(2Z)-2-{methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyi}
butanoic acid (59) »

59
Compound 58 was synthesized from (72)-2-{4-(hydroxymethyl} phenoxyl-1-
phenylethanone O-methyloxime (2.34 g, 8.66 mmol) and ethyl 3-cyano-3-(4-hydroxyphenyl)
butanoate (2.4 g, 8.6 mmol} by following the procedure described in scheme 18 (0.15 g, vield:
57.47%); Purity: 98.34%. |

Example 60 .
3-{4-J{4-{[(2Z)-2-{Methoxyimino)-2-phenylethyl] oxy) benzvl) oxy}-2-{propan-2-yloxy)
phenyl} propancic acid {60}

60 :
Compound 60 was synthesized from (72Z)-2-[4-(hydroxymethyl)phenoxyl-1-

phenylethanone O-methyloxime (0268 g, 0.99 mmol}) and ethyl 3-(4-hydroxy-2-

isopropoxyphenyl)propanoate (0.25 g, 0.99 mmol) by following the procedure described in
scheme 15 (0.04 g, yield: 13.73%}); Purity: 97.21 %.

Example 61 _
3-{4-[{4-{[(2E, 2Z)-2-(Methoxyimino}-2-phenylethyl] oxy} benzyl) oxy] phenyi}-3-
methylbutanoic acid (61)

61
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Compound 61 was synthesized from (1E, 12)-2-[4-(hydroxymethyl)phenoxy]-1-
phenylethanone O-methyioxime (0.128 g, 0.47 mmol) and methyl 3-(4-hydroxyphenyl)-3-
methyibutanoate (0.11 g, 0.52 mmol) by following the procedure described in scheme 18
{(0.001 g, yield: 1.04%); Purity: 65.13%.

5
Example 62
3-Cyano-3-{4-[{4-{[(2Z}-2-(methoxyimino}-2-phenylethyl] oxy} benzyl) oxy}-2-
methyiphenyi} propancic acid (62) '
‘ O~
N o \Q\JO A
OH
) O
10 62 o
) Compound 62 was synthesized from (1Z)-2-[4-(hydroxymethyl) phenoxy}-1i-
phenylethanone O-methyloxime (0.5 g, 1.85 mmol). and methyl 3-cyano-3-(4-hydroxy-2-
methyiphenyl) propanoate (0.404 g, 1.85 mmol) by following the procedure described in
scheme 18 (0.65 g, vieid: 85.69%); Purity: 93.64%. '
15

Scheme 18

NaOHM'atar :
/=0
TMeoRTHE HOBV epclHomne 9 :}_@
6°C-RT, Bh 0°C-RY, 8h _’}_Q

intermediate 58 ln(errnedlme 64
Imemedlata 65A lntermednate 658

m o BEr/OCM o 3N H,S0 Dioxen o PHCH;BIKHOOs
~ P HN
H 0 CRT, 45 rrin Ho HO Agstore,

7 e S OIS -
HO HO

040, 2h
intermediate §7
Intermediate 65A Intermediate 66
' fntsrmediate 61
10% Pg-CIH
0 P{n-Bu)/Toluane : 2
HO PerBu)Toluers ,@d __Eome g\ D\/
1.1 -{Amdmar‘aony)
d dlmpedmna RT 3h \Q\l
intermediate 68 Intémediate 59 P nd 63
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Example 63 . '
(1R, 28})-2-{4-{{(4-{[(2Z)-2-(4-Cyanophenyl})-2-(methoxyimino) ethyl] oxy} ﬁenzyl) oxy]
phenyl} cyclopropanecarboxylic acid (63)

O~

N
\

63
Compound 63 was prepared by using benzyl (1R, 2S)-2-(4-hydroxyphenyl)

Ho O

cyciopropénecarboxyiate and 4-{(1E, 12)-2-[4-(hydroxymethyl) phenoxyl-N-
methoxyethanimidoyl} benzonitrile by following the procedure described in scheme 17.

. Intermediate 64: 2-(4-Methoxyphenyl) cyclopropanecarboxylic acid

To a 100 mL RB flask filled with magnetic stirrer was charged with 20 mL of
tetrahydrofuran. To the stired solvent was added ethyl  2-(4-methoxyphenyl)
cyclopropanecarboxylate (8 g 36 mmol). The reaction mixture was cooled to 0 °C and
sodium hydroxide (2.1 g. 54 mmol) in water (5 mL) was added drop wise, followed by ethanol
(10 mL). The reaction mixture was stirred for 8 h at room temperature. The reaction mixture
was concentrated to distili off the solvent; the crude was acidified with 1N hydrochloric acid to
make aciﬂic pH and extracted with ethyl acetate (60 mL). The layers were separated; the
organic layer was washed with brine solution (20 mL). The organic layer was dried over
Na;SO; and the solvent was removed under reduced pressure. The product was obtained as
off white solid (6.5 g, yield: 94.2%). 'H NMR (300 MHz, CDCly): & 6.96-6.99(d, 2H), 6.74-
©.77(d, 2H), 3.71(s, 3H), 2.46~2.53(m,'1H), 1.72-1.78(m, 1H), 1.52-1 B8(m, 1H), 1.27-1.32(m,
1H).

Intermediate 65A and 65B: (1R, 28)-N-(2-Hydroxy-1-phenylethyl)-2-{4-methoxyphenyl)
cyclopropanecarboxamide / E

To a 250 mL RB flask fitted with magnetfic stifrer was charged wifh 70 mbl of
dichloromethane, To the stired solvent were added 2-(4-methoxyphenyl) .
cyclopropanecarbokylic acid (4.5 g, 33 mmol), D-(-)-a-phenyigiycinol (3.2 g, 50 mmol). The
reaction mixture vwas brought to 0 °C, followed by the addition of N-(3-dimethylaminopropyl)-
N-ethylcarbodimide hydrochloride (6.7 g, 50 mmol), N-hydroxybenzotriazole (3.1 g, 33 mmol}
and the reaction mixture was allowed to stir at room temperature for 8 h. The reaction
mixture was difuted with dichloromethane (100 mL) and washed with water (100 mL). The
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organic layer was washed with brine solution (25 mL). The organic layer was dried over

. Na;80; and the solvent was removed under reduced pressure. The product was obtained as

white solid (2 g, yield: 27.44%).

intermediate 66: (1R, 28)«2-(4-Hydmxypheny!)~N-(2-hydroxy~1 -phenylethyl)
cyclopropanecarboxamide )

To a 250 mL RB flask fitted with magnetic stirrer, was charged with 100 mL of
dichioromethane. To the stirred solvent was édded (1R,28)-N-(2-hydroxy-1-phenylethyl)-2-
{(4-methoxyphenyl) cyclopropanecarboxamide (1.9 ¢, 6 mmol). The reaction mixture was
brought to 0 °C and boron tribromide (0.86 mL, 9 mmol) was added drop wise. The reaction
mixture was allowed to l;;tir at room temperature for 45 minutes. The reaction mixture was
quenched with ethanol (5 mL), the reaction mixture was concenirated to distill off the solvent;
water (25 mL) was added and extracted with ethyl acetate (25 mL). The organic layer was
washed with saturated NaHCO, solution (10 mL) and brine solution (10 mL). The organic
layer was dried over Na,SO, and the solvent was removed under reduced pressure. The
product was obtained as white solid (0.55 g, yield: 58.7%). 'H NMR (300 MHz, DMSO-dg): &
9.20(s, 1H), 8.47-8.50(d, 1H), 7.21-7.30(m, 5H), 6.88-6.91(d, 2H), 6.63-6.66(d, 2H), 4.86-
4.90(, 2H), 3,52-3.56(1, 2H), 2.05-2.11(m, 1H), 1.87-1.93(m, 1H), 1.24-1.29(m, 1H), 1.04-
1.10(m, 1H). ‘

Intermediate 67: (1R, 28)-2-{4-Hydroxyphenyl)} cyclopropanecarboxylic acid

To a 100 ml RB flask fitted with magnetic stirrer was charged with 22 mL of dioxan.
To the stirred solvent were added (1R, 2S)-2-(4-hydroxyphenyl)-N~(2-hydroxy-1-phenylethyl)
cyclopropanecarboxamide (0.75 g, 2.52 mmol) and 3N sulfuric acid (22-mL). The reaction
mixture was heated at 100 °C for 7 h. The reaction mixture was poured into ice and extracted
with ethyl acetate (25 mL). The organic layer was washed with brine solution (25 mL). The
organic layer was dried over Na,SO, and the solvent was removed under reduced pressure.
The product was obtained as pale yellow oil (0.51 g, yield: 100%). 'H NMR (300 MHz, DMSO-
de): O 12.20(s, 1H), 9.25(s, TH), 6.93-6.98(d, 2H), 6.64-6.67(d, 2H), 2.24-2.31{m, 1H), 1.63-
1.68(m, 1H), 1.31-1.37{m, tH), 1.20-1.26(m, 1H).

Intermediate 68: Benzyl {18, 28)-2-{4-hydroxyphenyl) cyclopropane carboxylate

To a 100 mL RB flask fitted with magnetic stirrer was charged with 50 mL of acetone.
To the stirred solvent Was added (1R, 2S)-2-(4-hydroxyphenyl) cyciopropanecarboxylic acid.
(0.51 g, 2.86 mmoi). The reaction mixture was brought to 0 °C, potassium bicarbonate (0.28
g, 2.8 mmol), stirred for 10 minutes, benzyl bromide (0.3 mL., 2.8 mmol) was added drop wise.
The reaction mixture was heated at 40 °C for 2 h. The reaction mixture was concentraied to
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distill off the solvent; water (25 mlL) was added and extracted with ethy! acetate {25 mL). The
organic layer was washed with brine solution (25 mL). The organic layer was dried over
Na,SO; and the solvent was removed under reduced pressure. The product was obtained as
pale yellow liquid (0.44 g, yield: 57.2%). 'H NMR (300 MHz, CDCl,): & 7.30(s, 4H), 7.19(s,
1H), 6:89-6.92(d, 2H), 6.66-6.68(d, 2H), 5.08(s, 2H), 4.89(s, 1H), 2.41-2.48(m, 1H), 1.78-
1.84{m, 1H), 1.49-1.56(m, 1H), 1.17-1.24{m, 1H). ‘ : '

Intermediate 69: Benzyl (1R, 28)-2-{4-[(4-{[(2E, 22)-2-(4-cyanophenyi)—2~(methéxyimino)
ethyl] oxy} benzyl) oxyl phenyl} cyclopropanecarboxylate .

To a 100 mL RB flask fitted with magnetic stirrer was charged with 20 mL of toluene.
To the slimed solvent were added benmzyi (1 R, 28)-2-(4-hydroxyphenyl)
cyclopropanecarboxylate (0.44 g, 1.6 mmol} and 4-{(1E, 12Z}-2-[4-(hydroxymethyl) phenoxy]-
N-methoxyethanimidoyl} benzonitrile {0.43 g, 1.4 mmol). The reaction mixture was brought to
0 °C; tributylphosphine (0.61 mlL, 2.4 mmol) was added and stirred for 10 minutes. To that,
1,1-{azodicarbonyl)dipiperidine (0.62 g, 2.4 mmol) in toluene (2 mL) was added drop wise.
The reaction mixture was stirred at room temperature for 8 h. The reaction mixture was
diluted with ethyl acetate (25 mL) and washed with water (25 mlL). The organic fayer was
washed with brine solution (25 mL). The organic layer was dried over Na,80, and the
solvent was removed under reduced pressure. The product was obtained as pale yeltlow oif
(0.64 g, yield: 71.4%).

Compound 63: (1R, 28)-2-{4-[(4-{[(22)-2-(4-Cyanophenyl}-2-(methoxyimino) ethyl] oxy}
benzyl) oxy] phenyl} cyclopropanecarboxylic acid

- To a 250 mL RB flask fitted with a magnetic stirrer was charged with 20 mL of ethyl ,
acetate. To the stirred solvent was added benzyl ' (1R, 28)—2—{4-{(4-{{(25, 27)-2-(4-
cyanophenyl)-2-(methoxyimino) ethyl] oxy} benzyl) oxy] phenyl} cyclopropanecarboxylate
{0.64 g, 1.17 mmol). The reaction mixture was purged with nitrogen for 10 minutes. Then 10%
palladium on carbon (0.07 g) was added and stirred under hydrogen atmosphere for 3 h. After
3 h, the reaction mixture was filtered through celite and washed with ethyl acetate (50 mL}.
The filtrate was concentrated to distill off the solvent and dried under vacuum. The product
was obtained as white solid (0.19 g, vield: 37.7%). MS (ES!, 120 eV): m/z = 4551 (M-H)";
HPLC purity : 94.6%; 'H NMR (300 MHz, DMSO-dg): & 12.11br s, 'iIH)‘ 7.80-7.89(m, 4H),

- 7.32-7.35(d, 2H), 7.05-7.08(d, 2H), 6.87-6.91(m, 4H), 5.27(s, 2H), 4.97(s, 2H), 2.27-2.35(m,

1H), 1.67-1.73(m, 1), 1.33-1.39(m, 1H).
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Example 64
(18, 28)-2-{4-[{4-{[{2E, 2Z)-2-{4-Cyanophenyl}-2-(methoxyiminc) ethyl] oxy} benzyl) oxy]
phenyl} cyclopropanecarboxyiic acid (64)

Compound 64 was synthesized from benzyl (18, 2S)-2-(4-hydroxyphenyl)
cyclopropanecarboxylate (0.8 g, 2.2 mmol) and 4-{(1E, 1Z}-2-[4-(hydroxymethyl) phenoxy}-N-
méthoxyethanimidoyl} benzonitrile (0.66 g, 2.2 mmol) by following the procedure described in
scheme 18 (0.2 g, vield: 39.91%}); Purity: 89.14%.

10
Example 65
3-{A-{(4-{[(2Z)-2-(Methoxyimino)-2-phenylethyi] oxy} benzyl} oxyl-2-(5-methyi-1,2-
oxazol-3-yl} phenyl} propanocic acid
: \O
; 7 QO
N\ =N
o~
0 O
OH
15 99

Compound 65 was  synthesized  from (4-{[(22)»2-(methoxy£nﬁino)~2—
phenylethyljoxyjphenyl)methanol (0.0012 g, 0.0439 mmol) and methy! 3-[4-hydroxy-2-(5-
methyl-1, 2-oxazol-3-ylphenyllpropancate (0.0015 g, 0.0548 mmol) by following the
procedure described in scheme 18 (0.006 g, vield: 10.20%); Purity: 96.94%.

20
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Example 66
3-Cyano-3-{4- [(4-{{(22)-2-(methoxy:mmo)-2-(4-methoxypheny£) ethyl] oxy} benzyl) oxyl
‘phenyl} propanoic acid -
%o
N .
> ' N
V4
o
& Ol s
—0 e}
5 66

Compound 66 was synthesized from (4-{[{2Z)-2-(methoxyimino)-2-(4-methoxyphenyl)
ethyl] oxy} phenyl) methanol (0.33 g, 0.9 mmol) and methyl 3-cyano-3-(4-hydroxyphenyl)
propanoate (0.21 g, 0.9 mmol) by following the procedure described in scheme 13 (0.3 g,
yield: 89.28%); Purity: 85%.

10
Scheme 19
o,
RO \ /N
'@M N _AClfSeal tibe CHys04  HO
il
130 C, 12h MW/Methanot o
/
o .
Intermediate 70 intermediate 71
O Q.
N\ o [o) Wi
lntermedlate 51 Aq NaOH .
KZCOBIACN MngthHF o
65 T, 16h Intermediate 72 ' Compound 67 0

15  Example 67
3-(3, 5-Dimethyi-1, 2~oxazol4-y!)=3-{4-[{4—{[(2!.—'. 22}-2-(methoxyammo)-2-pheny!ethy!]
oxy} benzyl) oxy] pheny!} propanoic acid

O~ | 0,
OO X
HO
i O
87
20 Compound 67 was synthésized from (1E, 12)-2-[4-(bromomethyl)phenoxyl-N-methoxy-1-

phenylethanimine (0.121 g, 0.363 mmol) and methyl 3-(3,5-dimethyl-1,2-oxazol-4-yi)-3-(4-
hydroxyphenyl)propanoate (0.1 g, 0.363 mmol) by following the procedure described.in .
scheme 18 (0.01 g, vield: 5.4%).
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intermediate 70: 3-{3, 5-Dimethyl-1, 2-oxazol-4-yi}-3-(4-hydroxyphenyl) propanoic acid
To a 50 mi sealed was charged with {2E)-3-(4-hydroxyphenyl)prop-2-enoic acid (3.0
g, 0.018 mmol) and 3,5-dimethyl-1,2-oxazole (3.54 g, 0.054 mmol) and heated at 130 T for
16 h. The reaction mixture diluted with water (10 ml.) was added and extracted with DCM (20
n:\L}. The combined extract was dried ovér anhydrous Na,SQ,4 and the solvent was removed
under reduced pressure. The crude material was taken for next step with out purification (1.0
g, yield: 20.96%). '

Intermediate 71: Methyl 3-(3, 5-dimethyl-1,2-0xazol-4-yi)-3-{4-hydroxyphenyl)
propanoate ‘ !

To a 25 mL RB flask fitted with magnetic stirrer was charged 20 mL of methanol. To
the stirred solvent was added 3-(3,5-Dimethyi-1,2-oxazol-4-yi)-3-(4-hydroxyphenyl) propanoic
acid (1.0 g, 6.1 mmol), followed by methanesulfonic acid (1.16 g, 12.0 mmol). After addition,
the RM was refiuxed at 65 T for 1 h, After 1 h, th e solvent was evaporated, water (20 mL)
was added and the organic layer was extracted with ethyl acetate (15 mL X 2). The organic
layer was dried over anhydrous Na,S04 and the solvent was removed under reduced
pressure. The product was obtained as brown liquid. (0.2 g, yield: 18.72 %).

intermediate 72: Methyl 3-(3, 5-dimethyl-1,2-oxazol-4-yl}-3-{4-[{4-{[(2E, 22)-2-
(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl} propanoate

' To a 25 miL RB flask fitted with magnetic stirrer was charged with 5 mL of acetonitrile.
To the stirred solvent were added methyl 3-(3,5-dimethyl-1,2-oxazol-4-yh)-3-(4-
hydroxyphenyl)propanoate (0.1 g, 0.363 mmol), potassium carbonate (0.15 g, 1.08 mmol}).
The reaction mixture was brought to 0 °C, (1E, 12Z)-2-{4-(bromomethyl)phenoxyl-N-methoxy-
1 -phenyiethanim/ine (0.121 g, 0.363 mmol) in acetonitrile (2 mL) was added drop wise and
stirred at 65 T for 14 h, The reaction mixture was concentrated to distill off ihé solvent
diluted with water (10 mL) was added and exiracted with ethyl acetate (10 mL). The organic
layer was washed with water (5 mL) and saturated brine solution (5 mL). The organic layer
was dried over anhydrous Na,S0, and the solventAwas removed under reduced pressure,
The crude material was purified by silica gel column chromatography using ethyl acetate and
petroleun ether as elutants. The product was obtained as white solid (0.19 g, yield:
100.00%).

Compound 67 3-(3, 5-Dimethyl-1, 2-oxazol-4-yi)-3-{4-[{4-{[{2E, 2Z)-2-(methoxyimino}-2-

phenylethyl] oxy} benzyl} oxy] phenyl} propanocic acid
To a 10 mL RB flask fitted with magnelic stirrer was charged with 3-mL of tetrahydrofuran. To
the stirred solvent were added Methyl 3-(3,5-dimethyl-1,2-oxazol-4-yi)-3-{4-{(4-{[(2E, 2Z)-2-
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(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl} propanocate (0.19 g, 0.36 mmol),
methanol (3 mL) and sodium hydroxide (0.030 g, 0.75 mmol) in water (1.0 mL). The reaction
mixture was stirred at room temperature overnight. After completion of the reaction, the
solvent was, removed, the sodium salt was washed with diethyl ether (5 mL); the agueous
layer was acidified with 1N HCl to pH 2.0 and extracted with ethyl acetate(5 mL). The organic
layer was dried over anhydrous Na,SO, and the solvent was removed under reduced
pressure. The crude was purified through silica gel column chromatography using methanol
and dichioromethane as elutants. The product was obtained as pale yellow sticky solid (0.01
g, vield: 5.4%).

Scheme 20
1% Me,CO, /O‘N o)
/©)k NaHIDVE /©/“\)\ _NHOMeHa! OMe.HE! i _
Q
HO 8 C-RT CH;,COONa/AcOH
16h 70C, 4h HO ,
' intermediate 73 : lﬁteme.d*axe 74

intermediate 13

D!AD/PPhs ’Q'? _haNaOH _ @j
THF < S\ @ , TNMeOHITHE O
RT, 16h RT, 28

Intermediate 75 Compound 66

Example 68
(3E, 32)-3-(Methoxyinmino)-3-{4-[{4-{[(22}-2 (methoxylmano)-2~phenylethyi] oxy} benzyl)
oxy] phenyl} propanoic acid

d‘@-f@j

Compound 68 was synthesized from (4 {{(22)-2-(methoxyimmo)—2-phenylethy!] oxy}
phenvl} methanol (024 ¢, 089 mmol) and methyl (3E, 32)-3-(4-hydroxyphenyl)-3-
(methoxyimino) propanoate (0.2 g, 0.89 mmol) by following the procedure described in
scheme 20 (0.02 g, vield: 25.76%); Purity: 86.32%,

intermediate 73: Methyl 3«{4-hydroxyphenyl}-3-oxopropanoate

To a 250 mL RB flask fitted with magnetic stirrer was’ charged with sodium hydride
(3.5 g, 147 mmol). At 0 deg C, 100 mi. of DMF was added stony with stirring. To the stirred
solvent were added 1-(4-hydroxyphenyl) ethanone (5 g, 36 mmol) and dimethylcarbonate
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(15.5 g, 170 mmol), stirred at room temperature overnight. The RM was poured into water
(100 mL) and extracted with ethyl acetate (100 mL). The organic layer was washed with water
{50 mL) and saturated brine solution (50 mL). The organic layer was dried over anhydrous
Na,S0O, and the solvent was removed under reduced pressure. The crude material was
purified by silica gel column chromatography using ethyl acetate and petroleum ether as
elutants. The product was obtained as paie yellow oii (3.4 g, vield: 47.66%). MS (ESI, 120
eV) miz = 195 (M+H)"; 'H NMR (300MHz, CDCL). § 7.79-7.82(d, 2H), 6.81-6.84(d, 2H),
6.21(brs, 1H), 3.90(s, 2H), 3.69(s, 3H).

intermediate 74: Methyl (3E, 32)-34{4-hydroxyphenyl)-3-(methoxyimino) propanoate

To a 50 mi RB flask fitted with magnetic stirrer was charged with 10 mL of acetic acid.
To the stirred solvent were added methyl 3-(4-hydroxyphenyi)-3-oxopropanoate (0.5 g, 2.6
mmol), sodium acetate (0.31 g, 3.8 mmol) and C-methylhydroxylamine hydrochloride (0.32 g,
3.8 mmol), stirred at 70 T for 4 h. The RM was poured into water (50 mL) and extracted with
ethyl acetate (50 mL). The organic layer was washed with water (25 mL) and saturated brine
solution (25 mi.). The organic layer was dried over anhydrous Na,S0O, and the solvent was
removed under reduced pressure. The product was obtained as white solid (0.35 g, yield:

. 60.86%). MS (ES!, 120 eV): miz = 224 (M+H)*; 'H NMR (300MHz, CDCI3): 8 7.43-7.46(d,

2H), 6.71-6.74(d, 2H), 5.45(s, TH), 3.91(s, 3H), 3.68(s, 2H), 3.63(s, 3H).

intermediate 75: Methyl (3E, 32)-3-(methoxyimino)-3-{4-[{4-{[(22)-2-(methoxy Imino)-2-
phenylethyl] oxy} benzyl) oxy] phenyl} propanoate

To a 50 mL RB flask fitted with magnetic stirrer was charged with 10 mL of
tetrahydrofuran. To the stirred solvent were added methyl (BE, 3Z)-3-(4-hydroxyphenyi)-3-
{methoxyimino)propanocate (0.2 g, 0.89 mmol), (1E, 12Z)-2-[4-(hydroxymethyl)phenoxy]-1-
phenylethanone (0.24 g, 0.89 mmol) and triphenylphosphine (0.34 g, 1.34 mmol). The
reaction mixture was cooled to 0 T and diisopropyl azocarboxylate (0.27 ¢, 13.4 mmol) was
added drop wise and stirred at room temperature overnight. The RM was poured into water
{25 mL) and extracted with ethyl acetate (50 mL). The organic layer was washed with water
(50 mlL) and saturated brine solution (50 mL). The organic layer was dried over anhydrous
Na2504 and the solvent was removed under reduced pressure; The crude material was
purified by silica gel column chromatography using ethyl acetate and petroleum ether as
elutants. The product was obtained as colorless oil (0.08 g, vield: 18.74%). MS (ESI, 120 eV):
miz = 477 (M+H)"; ’_H NMR (300MHz, CDCL): 6 7.58-7.61(m, 2H), 7.48-7.52(d, ZH), 7.26-
7.29(m, 4H), 7.23(s, 1H), 6.83-6.89(t, 4H), 5.13(s, 2H), 4.92(s, 2H), 3.99(s, 3H), 3.91(s, 3H),
3.68(s, 2H), 3.62(s, 3H). - s : '
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Compound 68:. (3E, 32)-3-{Methoxyimino)-3-{4-[(4-{[{22)-2-{methoxyimino)-2-
phenylethyl] oxy} benzyl) oxy] pﬁenyi} propanoic acid
To a 10 mL RB flask fitted with magnetic stirrer was charged with 4 mL of
tetrahydrofuran. To the stirred solvent were added methyl (3E, 32)-3-(methoxyimino}-3-{4-[(4-
5 {l[{2E, 2Z)-2-(methoxyimino)-2- phenylethyl] oxy} benzyl)oxyl phenyl}propanoate (0.08 g, 0.16
mmol) and methanol (2 mL). Then the reaction mixture was cooled to 0 T and sodium
hydroxide (0.13 g, 0.33 mmol) in water {1 mi) was added and stirred for 1 hour. The RM was
concentrated to distill off the solvent, the crude was washed with ether, acidified with 1N HCI
and extracted with ethyl acetate (5 mL). The crude was purified by preparative TLC using
10 methanol and chloroform as elutants. The product was obtained as off white solid (0.02 g,
yield: 25.76%).

Scheme 21
|
OH
—-'\/W 50CI,/MeOH! N\ NIS/TFA N o
W0 © . 0-50 <40 N-¢ p O, 65%T.3n N-0 \
Intermediate 76 !ntermedlate 77
HO\B-—@—OH ! I intermediate 13
HO HO. o P{n-Bu),/Toluene _©_\ ,
e o)
PACH,(PPh,),/NaHCO, / 1'?}}{:;2,?:,23?,:2"""[)
DMF/H,0, 85 C, 4h | 1tarmedia RT,4h intermediate 79
o}
\ OH

O
\
Aq LIOHTHF/MeOM N ' o
RT, 16h
Compound 63

15
Example 69
{4-{4-1{4-{]{ 22)-2-(Methoxyimino}-2-phenylethyl] oxy} benzyl) oxyl phenyl} 3-methyl-1, 2-
oxazol-5-yl) acetic acid
N{ o\o -~ OH
gk/ O o
=N

20
Compound 68 was synthesized from (4-{[{22)-2-(methoxyimino)-2-phenylethyl] oxy}
phenyl) methanol (0.329 g, 1.2 mmol} and methyf [4-(4-hydroxyphenyl)-3-methyl-1, 2-oxazol-
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5-yl} acetate (0.3 g, 1.2 mmol) by following the procedure described in scheme 21 (0.32 g,
yield: 70.2%); Purity: 96.43 %. '

Irtermediate 76: Methyl (3-methyi-1, 2-oxazol-5-yl)acetate.

5 To a 50 ml. RB fiask fitted with magnetic stirrer was charged with 10 mbL of methanol.
To the stirred solvent was added (3-methyi-1,2-oxazol-5-yi)acetic acid (4 g, 7 mmol), was
added drop wise SOCl; (1.25 g, 10.5 mmol) fo the reaction mixture at O °C and stirred at 50
°C for 4 h. After completion of the reaction, the reaction mixture was concentrated to distill off
the solvent; water (25 mL) was added and extracted with ethyl acetate (25 mL). The organic

10 layer was washed with saturated NaHCO; solution (10 ml.) and brine solution (10 mL). The
organic layer was dried over anhydrous Na,SO, and the solvent was removed under reduced
pressure. The product was obtained as brown liquid (1 g, vield: 92%). 'H NMR (300MHz,
CDClL): 6 6.03(s, 1H), 3.73(d, 21), 3.69(s, 3H), 2.23(s, 3H).

15 Intermediate 77: Methyl (4-iodo-3-methyl-1, 2-oxazol-5-yl) acetate
To a sealed tube fitted with magnetic stirrer was charged methyi (3-methyl-1,2-oxazol-
S-yhacetate (0.8 g, 5.8 mmol) and N-iodosuccinimide (2.61' g, 11.6 mmol) in 10 mL
 triflucroacstic acid. The reaction mixture was heated at 65 C for 3 h. The RM was quenched
with NaHCOQ; solution (25 mL) and extracted with ethyl acetate (30 mL). The orgahic layer
20  was washed with water (30 ml.) and saturated brine solution (30 mL). The organic layer was
dried over anhydrous Na»,SO, and the solvent was removed under reduced pressure. The

product was obtained as brown solid (1.18 g, yield: 72.4%).

Intermediate 78: Methyl {4-(4-hydﬁ'oxyphenyl)~3-méthy§-1 , 2-oxazol-S-yljacetate
25 ~To a 50 mL two neck RB flask fitted with magnetic stirrer was charged with 5 mL of
DMF. To the stirred solvent were added methyl {4-iodo-3-methyl-1,2-oxazol-5-yl)acetate (0.7
g, 2.5 mmol), (4-hydroxyphenyllboronic acid (0.34 g, 2.5 mmol) and 1 mlL of agueous
NaHCOS3 soiution (0.62 g, 7.47 mmol) under argon atmosphere. After purging the argon gas
~ about 10 minutes was added bis-(iriphenylphosphine) palladium(ll)chioride (0.21 g, 0.3 mmol)
30 and heated at 85 °C for 4 h. The RM was filtered through celite and washed with cold water
and extracted with etﬁy! acetate (25 mL). The organic layer was washed with water (20 mL}
and saturated brine solution (20 mL). The organic layer was dried over anhydrous Na,SO,
and the solvent was removed under reduced pressure. The crude material was purified by
silica gel column chromatography using ethyl acetate and petroleum ether as eluents. The
35  product was obtained as brown solid (0.4 g, yield: 66.6%). 'H NMR (300MHz, CDCls): 8 7.07-
©7.10(d, 2H), 6.84-6.86(d, 2H), 5.82(s, 1H), 3.69(s, 2H), 3.66(s, 3H), 2.2(s, 3H).
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intermediate 79: Methyl {(4-{4-[(4-{[{22)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl)
oxy] phenyi}-3-methyl-1,2-oxazol-5-yljacetate
To a 50 mL two neck RB flask fitted with magnetic stirrer was charged with 15 mL of

" toluene. To the stirred solvent were added methyl [4-(4-hydroxyphenyl)-3-methyl-1,2-oxazol-

5-yllacetate (0.3 g, 1.21 mmol), (1Z}-2-[4-(hydroxymethyl)phenoxy]-1-phenylethanone O-
methyloxime (0.33 g, 1.21 mmol) and fri-(n-butyljphosphine (0.39 g, 1.4 mmol} under
nitrogen atmosphere. The reaction mixture was cooled to 0 °C and 1,‘E'~(azodicarbonyf)-
dipiperidine (0.49 g, 1.94 mmol) was added portion wise and stirred at room temperaturé for
2 h. After completion of the reaction, the reaction mixiure was poured into water (20 mL) and
extracted with ethyl acetate (25 mL). The organic layer was dried over anhydrous Na,SO;,
and the solvent was removed under reduced pressure. The crude material was purified by
silica gel column chromatography using ethyt acetate and petroleum ether as eluents. The
product was obtained as colorless oil (0.47 g, yield: 77%). *H NMR (300MHz, CDCls): 8 7.57-
7.61(m, 2H), 7.26-7.30(m, BH}), 7.11-7.14(d, 2H), 6.94-6.97(d, 2H), 6.85-6.88(d, 2H), 5.14(s,
2H), 4.93(s, 2H), 3.99(s, 3H), 3.68(s, 2H), 3.65(s, 3H), 2.20(s, 3H).

Compound 69: (4-{4~[(4—{[(22)-2~(Mpthoxyimino)—Z-phenerthyi] oxy} benzyl) oxy]
phenyl}-3-methyi-1, 2-oxazol-5-yi} acetic acid :

To a 25 mL RB flask fitted with magnetic stirrer was charged with tetrahydrofuran(b
mL). To the stired solvent were added Methyl (4-{4-[(4-{[(22)-2-(methoxyimino)-2-
phenylethyf] oxy} benzyl) oxy] phenyl}-3-methyl1,2-oxazol-5-yl) acetate ~(().47 g, 0.94 mmoi),
methanol (3 mL) and lithium hydroxide (0.07 g, 0.94 mmol) in water {3 mL). After addition, the
reaction mixture was stirred at room temperature overnight. The reaction mixture was
concentrated to distill off the solvent; the crude was washed with diethyl ether (5 mL). Water
(1 mL) was added and the aqueous layer was acidified with saturated citric acid solution to
make pH 8. The aqueous layer was extracted with ethyl acetate (5 mL). The organic layer
was dried over anhydrous Na,SO, and the solvent was removed under redGced pressure.
The product was obtained as white solid (0.32 g, vield: 70.2%).
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' Example 70

Sodium 3-{2-methoxy-4-[{4-{[{2Z}-2-{methoxyimino)-2-phenylethyl] oxy} benzyl) oxy}
phenyl} propanoate
. \ - ]
/O -
M\
O - O‘Q—‘_\_{)
8] e}
/
5 70

Compound 76 was synthesized 3-{2-methoxy-4-[{(4-{[(22)-2-(methoxyimino)-2-
‘phenylethyl] oxy} benzyl) oxy] phenyl} propancic acid (0.204 g, 0.45 mmol) and sodium
hydroxide {0.45 mi (1M, solution), 0.45 mmol] by following the procedure described in
scheme 12 (0.15 g, vield: 71.43%); Purity: 99.11%.

10

Example 71 ‘ - U
Sodium 3-{2-fluoro-4-[{4-{[{2Z)-2-(methoxyimino}-2-phenylethyl] oxy} benzyl} oxy]
phenyl} propanoate ' -
% |
\ .
O—@—\ Na
O“Q—\_{O
‘ F o)
15 714
Compound 71 was synthesized from -3-{2-fluoro-4-[(4-{[(22)-2-(methoxyimino)-2-
phenylethyl] oxy} benzyl) oxy] phenyl} propanoic acid (0.102 g, 0.233 mmol) and sodium
hydroxide [0.233 mi., 1M solution, 0.233 mmol] by following the procedure described in
scheme 12 (0.06 g, vield: 56.07%); Purity: 98.81%.
20
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Scheme 22
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Compound 72

ntermediale B7

5 Example 72
3-{5-{4-{(4-{{(2E, 22}-2-{4-Cyanophenyl}-2-(methoxylmiro} ethyi] oxy} benzyl} amino]
phenyi}-3-methyl-1, 2-oxazol-4-yi} propanocic acid(72)

NC O-N
\ \
NH
N‘jo HO™ So

72
10 Compound 72 was synthesized from 4-{(1E, 12)-2-{4-formyiphenoxy)-N-
methoxyethanimidoyl] benzonitrile (0.158 g, 0.54 mimol) and methyl 3-[5-(4-aminophenyl)-3-
methyl-1, 2-oxazol-4-yl} propanoate (0.14 g, 0.54 mmol) by following the procedure described
in scheme 22 (0.0056 g, yield: 33.84%); Purity: 87.65%.

15 Intermediate 80: {3E, 3Z)-4-(4-Nitrophenyl) but-3-en-2-one
To a 100 ml RB flask fitted with magnetic stirrer was charged with 100 mL. of acetone.
To the stirred solvent were added 4-nitrobenzatdehyde (10 g, 66.2 mmol) followed by 4N
NaOH solution (10 mL) at 0 °C. The reaction mixture was sfired at room temperature
overnight. The reaction mixture was concentrated to distill off the solvent. Water (25 mL) was
20 added and extracted with ethyl acetate (25 mlL). The organic layer was washed with
saturated brine solution. The organic layer was dried over anhydrous Na,SQ, and the solvent
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was removed under reduced préssure. The crude material was purified by silica gel column
chromatography using ethyl acetate and petroleum ether as eluents. The product was
obtained as yellow solid (2.5 g, yield: 19.75%). 'H NMR (300MHz, CDCl;): & 8.18-8.21(d, 2H),
7.62-7.65(d, 2H), 7.44-7.49(d, 1H), 6.73-6.78(d, 1H), 2.36(s, 3H).

intermediate 81: (2Z, 3E)-4-{4-Nitrophenyt) but-3-en-2-one oxime

To a 100 mL RB flask fitted with magnetic stirrer was charged with 10 mL of ethanol.
To the stirred solvent were added (2Z, 3E)-4-(4-nitrophenyl)but-3-en-2-one (0.5 g, 2.62
mmol), hydroxylamine hydrochloride (0.27 g, 3.93 mmol) and pyridine {0.828 g, 10.47 mmol)
and stirred at 70 T for 4 h under nitrogen atmosph ere. The RM was poured into water (50
ml.) and exfracted with 'ethyi acetate (50 mL). The organic layer was washed with 1N HCI
solution (25 mb)} and saturated brine sofution (25 mb). The organic layer was dried over
anhydrous Na2804 and the solvent was removed under reduced pressure. The product was
obtained as yellow solid (0.516 g, vield: 95.7%). MS (ESI, 120 eV): m/z = 207.1(M+H)+; 'H
NMR (300MHz, DMSO-dg): O 11.49(s, 1H), 8.19-8.22(d, 2H), 7.84-7.87(d, 2H), 7.10(s, 2H),
2.02(s, 3H). '

Intermediate 82: 3-Methyl-5-(4-nitrophenyl}-1, 2-oxazole

To a 100 mL RB flask fitted with magnetic stirrer was charged with 20 mlL of
tetrahydrofuran and water (10 mL). To the stirred solvent were added (2Z, 3E)-N-hydroxy-4-
{4-nitrophenyl)but-3-en-2-imine (0.5 g, 2.42 mmol}, potassium iodide (0.81 g. 4.85 mmol),
iodine (1.23 g, 4.49 mmol) and NaHCO3 {(0.81 g, 9.7 mmol). The mixture was stirred at

100C overnight under nitrogen atmosphere. The rea ction mixture was cooled, poured into

water and extracted with ethyl acetate. The organic layer was washed with water (25 ml),
sodium thioéulphate solution (30 mL) and saturated brine solution (30 mL.}). The organic layer
was dried over anhydrous Na2804 and the solvent was removed under reduced pressure.
The crude material was purified by silica gel column chromatography using ethyl acetate and -
petroleum ether as eluents, The product was obtained as yellow solid (0.31 g, yield: 62.6%).
MS (ESI, 120 eV): m/z = 205.1(M+H)+; '"H NMR (300MHz, CDCl,): 8 8.24-8.27(t, 2H), 7.85-
7.87(t, 2H), 6.48(s, 1H), 2.33(s, 3H).

intermediate 83 4-lodo-3-methyi-5-{4-nitrophenyl)-1,2-oxazole

To a 100 mbL RB flask fitted with magnetic stirrer was charged with 10 mL of 1,2-
dichloroethane. To the stirring solution were added 3-methyl-5-(4-nitrophenyl)-1,2-oxazole
(0.27 g, 1.30 mmol), N-iodosuccinimide (0.28 g, 1.24 mmol), followed by concentrated HySO4
(0.2 mL) at 0 °C and stirred at room temperature for 4 h. The reaction mixture was poured
into water (30 mL) and extracted with ethy! acetate (50 mL). The organic layer was washed
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with sodium thiosulphate solution (30 mL), water (30 mL) and saturated brine solution (10
ml). The organic layer was dried over anhydrous Na,S0, and the solvent was removed
under reduced pressure. The product was obtained as yellow solid (0.40 g, yield: 93.7%). 'H
NMR (300MHz, CDCl3): & 8.29-8.32(dd, 2H), 8.18-8.21(dd, 2H), 2.33 (s, 3H). ‘

intermediate 84: Methyl (2E, 2Z)-3-[3-methyl-5-(4-nitrophenyi)-1,2-oxazol-4-yljacrylate
To a 100 mL 3-neck RB flask fitted with magnetic stimer was charged with
triethylamine (15 mL). To the stirred solvent were added 4-iodo-3-methyl-5-(4-nitrophenyl)-
1,2-oxazole {0.35 g, 1.06 mmol) and methyl acrylate (0.2 mL, 2.12 mmol) under argon
atmosphere. After purged for 15 minutes tri-o-folylphosphine (0.032 g, 0.1 mmol) and
palladium(il) acetate (0.024 g, 0.11 mn?ol) were added to the reaction mixture. The reaction
mixture was heated at 60 °C overnight under argon atmosphere. The reaction mixture was
filttered through celite and washed With sthyl acetate and the solvent was removed under
reduced pressure. The crude material was purified by silica gel column chromatography using
ethyl acetate and pefroleum ether as eluents. The product was obtained as pale yellow solid

- {0.175 g, yield: 57.4%). 'H NMR (300MHz, CDCly): & 8.25-8.28(d, 1H), 7.85-7.88(d, 1H),

7.80-7.83(d, 2H), 7.57-7.62(d, 1H), 6.26-6.32(d, 1H), 3.76(s, 3H) 2.44(s, 3H).

Intermediate 85: Methyl 3-[5-(4-aminophenyl)-3-methyl-1,2-oxazol-4-yl] propanoate]

To the hydrogenation flask was charged with ethyl acetate (15 mL) and methyl (2E,
2Z)-3-[3-methyl-5-{4-nitrophenyl)-1,2-oxazol-4-yljprop-2-enoate (0.17 g, 0.59 mmol) followed
by 10% Pd/C (0.2 g). The hydrogen flask was kept for hydrogenation for 4 h at 60 psi. The
reaction mixture was filtered through celite, washed with ethyl acetate and the solvent was
removed under reduced pressure to distill off the solvent. The product was obtained as
yellow solid (0.148 g, yield: 97%). MS (ESI, 120 eV): m/z = 261.0(M+H)"; 'H NMR (300MHz,
CDCl): 5 7.41-7.43(d; 2H), 6.66-6.69(d, 2H), 3.60(s, 3H), 2.80-2.85(t, 2H), 2.44-2.49(t, 2H),
2.22 (s, 3H).

Intermediate 86: 4-[{(1E, 12)-2-{(4-Formylphenoxy)-N-methoxyethanimidoyl] benzonitrile
Te a 100 ml. RB flask fitted with magnetic stirrer was charged with 20 mlL of
acetonitrile. To the 'siirred solvent were added 4-hydroxybenzaldehyde (0.7 g, 5.7 mmol} and ,
potassium carbonate (2.4 g, 17.1 mmol). The reaction mixture was cooled to 0 °C and 4-[(1E,
12)-2-bromo-N-methoxyethanimidoyljoenzonitrile (1.45 g, 5.7 mmol) in acetonitrile {5 miy
was added drop wise. After addition, the reaction mixture was stirred at 80 °C for 3 h. The
reaction mixture was filtered through éintered funnel, washed with ethyl acetate (10 mL). The

filtrate was washed with water (20 ml) and brine solution (10 mL). The organic layer was

dried over anhydrous Na,SO, and the solvent was removed under reduced pressure. The
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crude material was purified by silica gel column chromatography using ethyi acetate and
petroleum ether as eluents. The product was obtained as white solid (0.7 g, vield: 42%). *H
NMR (300MHz, CDCls): § 9.82(s, 1H), 7.70-7.77(m, 4H), 7.56-7.59(d, 2H), 6.91-6.84(d, 2H),
5.23(s, 2H), 4.05(s, 3H).

Intermediate 87: Methyl 3-(5-{4-[{4-{{[(2E, 22)-2-{d-cyanophenyl}-2-(methoxy imino)
ethyl] oxy} benzyl) amino] phenyl}-3-methyl-1,2-oxazol-4-vl} propanoate

" To a_100 mbL RB flask fitted with magnetic stirrer was charged with 10 mL of 1,2-
dichioroethane. To the stirred soivent were added 4-[(1E, 'EZ)—2~(4-f6rmy{pherioxy)-N-
methoxyethanimidoyl] benzonitrile {0.158 g, 0.54 mmol} and methyl 3-[5-(4-aminophenyl)-3-
methyl-1,2-oxazol-4-yl}propanoate (0.14 g, 0.54‘mz‘nol). The reaction mixture was cooled to
0°C and sodium triacetoxyborohydride (0.29 g, 1.35 mmol) was added portion wise. After
addition, the reaction mixture was stirred at room temperature overnight. The reaction mixture
was poure\d into water (10 mL) and exiracted with dichioromethane (20 mL). The organic
layer was washed with water (20 mL) and brine solution (10 mL). The organic layer was dried -

over. anhydrous Na S0, and the solvent was removed under reduced pressure. The crude

material was purified by silica gel column chromatography using ethy! acetate and petroleum
ether as eluents. The product was obtained as yellow gummy solid (0.017 g, vield: 5.9%).‘ 'H
NMR (300MHz, CDCl3): & 7.71»7.74(d,'2H). 7.55-7.58(d, 2H), 7.41-7.44(d, 2H), 7.18-7.20(d,
2H), 6.78-6.81(d, 2H), 6.58-6.61(d, 2H), 5.13(s, 2H), 4.23(s, 2H), 4.02(s, 3H), 3.59(s, 3H),
2.79-2.84(t, 2H), 2.43-2.48(t, 2H), 2.21(s, 3H).

Compound 72: 3-(5-{4-[(4-{[(2E, 22)-2-(4-Cyanophenyl)-2-(methoxyimino} ethyi] oxy}
benzyl) amino] phenyl}-3-methyi-1,2-oxazol-4-yl) propanoic acid

To & 26 mL RB flask fitted with magnetic stirrer was charged with 3 mbL of
tetrahydrofuran. To the stimed solvent were added methyl 3-(5-{4-[(4-{{(2E, 2Z)-2-(4-
cyanophenyl)-2-(methoxyimino) ethyl] oxyl benzyl) amino] phenyl}-3-methyl-1,2-oxazol-4-
yl)propanoate (0.017 g, 0.03 mmol), methanol (0.5 mL.). and lithium hydroxide (0.003 g, 0.13
mmol) in water (0.5 mL). After addition, the reaction mixture was stirred at room temperature
overnight. The reaction mixture was concentrated to distill off the solvent: the crude was
washed with diethyl ether (5 mL). Water (1 ml) was added and the aqueous layer was -
acidified with saturated citric acid solution to make pH 8. The aqueous layer was extracted
with ethyl acetate (6 mL). The organic layer was dried over anhydrous Na,80Q, and the
solvent was removed under reduced pressure. The crude matetial was purified by preparative
TLC using methano! and chloroform as eluents. The product was obtained as yellow solid
(0.0056 g, vield: 33.84%). 2H), 6.74-6.78(t, 1H), 6.66-6.69(d, 2H), 5.24(s, 2H), 4.23-4.25(d,
2H), 4.06(s, 3H), 2.72-2.77(1, 2H), 2.40-2.45(, 2H), 2.20(s, 3H).
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Scheme 23
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5 Example 73 |
{6-[{(4-{I(22)-2-(Methoxyimino)-2-phenylethyl] oxy} benzyl) oxy]-2,3-dihydro-1-
benzofuran-3-yl} acetic acid
' \
0O

N\ . , o
3 002
‘ OH
_ 73
10 Compound 73 was synthesized from (4-{[(22)»2-(meihoxyimino)-2-phenyieihyf] oxy}
| phenyl) methanol (0.26 g, 0.96 mmol) and methyl (6-hydroxy-2,3-dihydro-1-benzofuran-3-y1)

acetate (0.20 g, 0.96 mmol} by following the procedure described in scheme 23 (0.001 g,
yield: 5.0%); Purity: 97.09%.

15 !ntermed_iéte 88: é=(éhiommethyl}-7-hydi*oxy~2h'-chrcmen-z-dne
To a 250 mL RB flask fitted with magnetic stirrer was charged with Ethyl 4-
chloroacetoacetate (22.12 g, 134.9 mmol) was dissolved in concentrated sulfuric acid (48 mL)
at 0 C, and resorcinol (14.0 g, 127.3 mmol) was ad ded portionwise. The mixture was stirred
~at room temperature for 2 h. The reaction mixture was ‘poured into ice-water, and the
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resulting solid was collected by filiration, washed with water, and dried to give 4-
{chloromethyl)-7-hydroxy-2H-chromen-2-one (21.0 g, 75.6 %) as a beige solid.

intermediate 89: (6-Hydroxy-i-benzofuran-3-yl) acetic acid

A mixture of the obtained 4-(chioromethyl)-7-hydroxy-2H-chromen-2-one (21.0 g, 21.0
mmol) and 1 M aqueous sodium hydroxide solution (1 L) was stirred at reflux for 2 h. The
reaction mixture was acidified with concentrated sulfuric acid and extracted with ethyl acetate.
The extract was washéd with brine, dried over anhydrous sodium sulphate and concentrated
to give (6-Hydroxy-1-benzofuran-3-yl} acetic acid (18.0 g, 93.75 %).
Intermediate 90: Methyl (6-hydroxy-"i-benzofuran-:%-yk) acetate

The obtained crystals of (6-Hydroxy-1-benzofuran-3-yl) acetic acid suspended in
methanol {100 mL), and o the suspension was added concentrated H;SO, (10 mL), and the
mixture was stirred at refiux for 4h. After evaporation of the solvent, the residue was diluted
with ether and subsequently washed with water, saturated sodium hydrogen carbonate
solution, and brine, dried over anhydrous sodium sulphate and concentrated to give methyl
(6-hydroxy-1-benzofuran-3-yi) acetate. The crude material has been purified by column

chromatography to obtain the sofid (11.23 g, 58 %).

Intermediate 91: Methyt {6-hydroxy-2,3-dihydro-1-benzofuran-3-yl) acetate

The obtained Methyl (6-hydroxy-1-benzofuran-3-yl) acetate (6 g, 28.13 mmol) was
hydrogenated on 10% Palladium on carbon (1g in 1 mL of water) in methanol (60 mL) under
hydrogen atmosphere(20 psi) about 24 h. The catalyst was removed by filtration and the
filtrate was concentrated. The residue was purified by silica gel column chromatography to
give a solid (2.9 g, 47.93 %).

Intermediate 92: Methyl {6-{{(4-{[{22)-2-{methoxyiminc)-2-phenyl ethyl] oxy} benzyl)
oxy] -2,3-dihyd ro-1-benzofuran-3-yl}acétate

To a 50 ml. two neck RB flask fitted with magnetic stirrer was charged with § mL of
toluene. To the stirred solvent were added (4-{[(2E, 2Z)-2-(methoxyimino)-2-phenylethyl] oxy}
phenyl) methanol (0.26 g, 0.96 mmol} acetate and methyl (6-hydroxy-2,3-dihydro-1-
benzofuran-3-yl) acetate (0.20 g, 0.96 mmol} and tri-(n-butyl)phosphine (0.25 g, 1.2 mmoi)
under nifrogen atmosphere. The reaction mixture was cooled to 0 °C and 1, 1-
(azodicarbonyl)-dipiperidine (0.30 g, 1.2 mmol} was added portion wise and stirred at room
temperature for 2 h. After completion of the reaction, the reaction mixture was poured into
water (10 mL) and extracted with ethyl acetate (15 mL). The organic layer was dried over
anhydrous Na,S0; and the solvent was removed under reduced pressure. The crude material
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was purified by silica gel column chromatography using ethyl acetate and petroleum ether as
eluents. The product was obtained as colorless oil (0.21 g, yield: 53.1%).

Compound 73: {6-[{4-{[{22})-2-{Methoxyimino}-2-phenylethy!] oxy} benzyl) oxyi-2, 3-
dihydro-1-benzofuran-3-yi} acetic acid

To a 25 ml RB flask fitted with magnetic. stirrer was charged with 5 mlL of
tetrahydrofuran. To the stirred solvent was added methyl {6-[{(4-{[(2E, 2Z)-2-(methoxyimino)-
2-phenylethyl] oxy} benzyt) oxy]-2, 3-dihydro-1-benzofuran-3-yl} acetate (0.2 g, 0.43 mmol) in
methano! {5 mL). The reaction mixiure was cooled to 0 °C and sodium hydroxide (0.035 g,
0.86 mmol} in water {5 mL) was added drop wise and stirred for 2 h. The reaction mixture was
concenirated to distill off the solvent; ethyl acetate (10 mlL) was added and stirred for 10
minutes. The organic layer was removed and the crude was acidified with saturated solution
of citric acid to make pH 6. The obtained solids were filtered and dried. The product was
obtained as white solid (0.01 g, vield: 5.0 %).

Scheme 24 .
0~ o o~ o~
0 ' o , o
Preparative HPLC .
- — e —— . N + N\
HO N HO SN HO N
Intermediate 43 Intermediate 93 {isomer 1) Intermediate 94 (Isomer 2}
o~ -
Intermediate 13
o 1,1-(Azadicarbonyl)-
o TBTO dipiperidine
Ny + ’\Q
HO N Neat P{n-Bu}, / Toluene
45 min RT, 4h

Intermediate 83 {lsomer 1) Intermediate 95

p ' OH
10% Pd-'CIHZ o={ .
o

_®_\ g S
: N\
N

Compaund 74
Intermediate 98 W
N .
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Exampie 74
{ +} - 3-Cyano-3-{4-[{4-{[{ 22)-2-{methoxyimino)-2-phenytethyi] oxy} benzyl) oxy] phenyl}
propanoic acid (74) ’

74
Compound 74 was synthesized from (4-{[{22)-2-(methoxyimino)-2-phenylethyl] oxy}
phenyl) methanol (0.04 g, 2.2 mmol) and benzyl 3-cyano-3-(4-hydroxyphenyl) propanoate
{0.66 g, 2.2 mmol) by following the procedure described in scheme 24 (0.2 g, vield: 38.81%);
Purity: 98.51%.

intermediate 83 (ls'orﬁer 1): (+) - Methy} 3-cyano-3-{4-hydroxyphenyl) pr;opanoate

Methyl 3-cyano-3-{4-hydroxyphenyl) propanocate was resolved using normal phase
preparative HPLC [CHIRALPAK IC (250*4.6) mm, Mobile phase:hexanes:IPA:TFA
{80;20:0.1,vivlv), Flow rate:‘i.OmUmin; Column temp.: 25T;The isomer methyl 3-cyano-3-(4-
hydroxyphenyl) propanoate {+ ve) (retention time 10.22 min} was thus obtained with a 99.34
% ee.

Intermediate 94 {isomer 2): ( -} - Methyl 3-cyano-3-(4-hydroxyphenyl) propanoate
Methy} 3-cyano-3-(4-hydroxyphenyl) propancate was resolved using normal phase
preparative HPLC [CHIRALPAK IC (250"4.6) mm, Mobile phasehexanes:IPATFA
(80:20:0.1,v/viv), Flow rate:1.0mL/min; Column temp.: 25C;The isomer methyl 3-cyaro-3-(4-
hydroxyphenyl) propanoate (~‘ve) {retention time 12.75 min) was thus obtained 98.05 % ee.

intermediate 95: Benzyl 3-cyano-3-(4-hydroxyphenyl) propanoate

To the microwave vial was charged with isomer methyl 3~cyano-3-(4—hydrox9phenyl}
propanoate (+ ve) (0.5 g, 24 mmole) & benzy! alcohol (0.5 mL, 4.8 mmol), was added
tributyltinoxide (0.03 g, 5% W/W). Temperature was set 90 °C & energy is fixed at 250 W for -
30 mins. After compiletion of the reaction (monitored by TLC), the RM mixture was extracted
with ethyl acetate. The organic layer was washed with water and safurated brine sofution,
dried over anhydrous Na2S04 and evaporated to dryness gave the titled compound (0.040 g,
yield: 6.0 %).
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intermediate 896: (+) - Benzy! 3-cyano-3-{4-{{4-{[{2Z)-2-{methoxyimino)-2-phenyl ethyl]
oxy} benzyl) oxy] phenyi} propanoate
Toa 50 mL Ré flask fitted with magnetic stirrer was charged Toluene (20 mL). To the
stirred solvent was added 2-(4-Hydroxymethyl-phenoxy)-1-phenyl-ethanone O-methyi-oxime
5 (0.039 g, 0.14 mmol) and benzy! 3-cyano-3-(4-hydroxyphenyl)propancate (0.04 g, 0.14 mmol)
at 0 °C for 5 min. Then added tributylphosphine (0.043 g, 0.2 mmol) stirred at 0 °C for 15
min, was added 1,1aza(dicarbonyl)dipiperidine (0.054 g, 0.2 ‘mmol), this resulting mass
stirred at RT for 16h. The solvent removed, the residue was extracted with ethyl acetate. The .
organic layer washed with water and brine solution and dried by anhydrous sodium sulphate
10 and evaporated, purified by 100-200 silica column using pet-ether and ethylacetate. The
product obtained as a colouriess oilyliiquid {(G.06 g, 79.00%)

Compound T4: (+} - 3~Cyan0-3-{4-[(4-{[(22)-2-(methoxyimih‘ca)-zupheny&ethyii oxy}
benzyl} oxy] phenyl} propanoic acid (+ ve} .

15 To a 500 mL parr hydrogenater flask with ethyl acetate (15 mL), was added benzyl 3-
cyano-3-{4-[(4-{[(2E, 2Z)-2-(methoxyimino)-2-phenyi ethyl]l oxy} benzyl) oxy] phenyi}
propanoate (0.06 g, 0."1 mmol) and 10% Pd/C (0.006 g) under N, atmosphere. The RM was
hydrogenated for 16 h. The RM'was diluted with ethyl acetate (10 mL), filtered through celite
bed to remove Pd/C and evaporated to dryness under reduced pressure. The crude was

20 purified by flashAcolumn chromatography on silica gel (100/200 mesh), to give the product
(0.0097 g, vield: 18.00%).

Example 75
{-} - 3-Cyano-3-{4-[{4-{[(22)-2-{methoxyimino}-2-phenylethyl] oxy} benzyl) oxy] phenyl}
25  propanolic acid

N 75
Compound 78 was synthesized from benzyl 3-cyano-3-(4-hydroxyphenyl) propanoate
(0.27 g, 0.85 mmol) obtained from Intermediate 96, then it has been coupled with (4-{{(22)-2-
30 (methoxyimino)-2-phenyiethyl] oxy} phenyl) methanol (0.26 g. 0.95 mmol) by following the
procedure described in scheme 24 (0.08 g, vield: 88.89%;); Purity: 89.58%
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Scheme 25

1 1'{azodicarnonyl} I 0
\©\/ dspnpandme \©\/
O
P(ﬂ -Bu)y/Toluene \@

lntemedlate 13 RT, 16h iniermediate 87

ot O“ Ty

KQCOgSeaI tube =
70 <C. 2h Compound 76 CN OH

Example 76

{22)-3-Cyano-3-{4-[{4-{[{22)-2-(methoxyiminoc}-2-phenyiethyl] oiy} hénzyi} oxy] phenyl}
" prop-2-enoic acld '

Lo, :
O@\(Y
O
7z
CN OH
76 ,
Compound 76was synthesized from (4-{[(22)-2-{methoxyimino)-2-phenylethyl] oxy}
phenyl) methanol (0.18 g, 0.47 mmol!) and oxoacetic acid

(0.064 g, 0.70 mmol) by following the procedure deéscribed in scheme 25 (0.012 g, yield:
5.8%}); Purity: 96.28%%.

Intermediate 97: {4-[{4-{[(2Z)-2-(Methoxyimino)-2-phenylethyi] oxy} benzyl) oxy]
phenyl} acetonitrile
To a 50 mL RB flask fitted with magnetic stirer was charged dry Toluene. To the

. stirred solvent was added 2-(4-Hydroxymethyl-phenoxy)-1-phenyl-ethanone O-methyl-oxime

(0.20 g, 0.74 mmoi) and (4-hydroxyphenyljacetonitrile(0.098g, 0.74mmof} at 0 °C for 5 min.
Then added fributyiphosphine (0.0.24 g,1.2 mmol) stirred at 0 °C for 15 min, was added
1,1'aza(dicarbonyl)dipiperidine (0.303 g,1.2 mmol), this resulting mass stirred at RT for 16h,
The solvent removed, the residue was exfracted with ethyl acetate. The organic layer
washed with water and brine solution and. dried by anhydrous sodium sulphate and
evaporated, purified by 100-200 silica column using pet-ether and ethylacetate. The product
obtained as a colourless oily liquid (0.18 g, 60.00%)
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Compound 76: (2.2)-3-Cyano~3-{4-[(4-{[(2E, 22)-2-(methoxyimino)-2-phenylethyl} oxy}
benzyl} oxy] phenyl} prop-2-enoic acid

To a 50 mL sealed tube with magnetic stirer was charged with methanol (5 mL). To
the stirred solvent were added {4-[(4-{[(2E, 2Z)-2-(methoxyimino)-2-
phenylethyljoxylbenzyhoxylphenyljacetonitiile (0.18 g, 0.47 mmol), potassium carbonate
{0.26 g, 1.9 mmol) and oxoacetic acid {0.064 g, 0.70 mmol) under nitrogen atmosphere. The
reaction mixture was heated at 70 °C for 2 h. Then removed the solvent under reduced -
pressure, obtained residue was dissolved in water (10 ml), washed with diethyl ether (20
mb). The agueous layer was acidified with TN HCI, extracted with ethyl acetate, washed
water and brine solution. The organic layer was dried over anhydrous NéQSO‘, and the
solvent was reroved under reduced pressure to obtain the product (0.012 g, vield: 5.80%).

Example 77
3-Cyano-3-{2-flucro-4-{(4-{[(2Z)-2-(methoxyimineo}-2-phenylethyl} oxy} benzyl) oxy]
phenyl} propanoic acid

77
Compound ?7 was synthesized from (4-{{(22)-2-(methoxyimino)-2-phenylethyl] oxy}
phenyl) methanol (0.607 g, 2.24 mmol) and methyl 3-cyano-3-(2-fluoro-4-hydroxyphenyl)
propanoate (0.5 g, 2.24 mmol) by following the procedure described in scheme 18 (0.2 g,
yield: 95.4%); Purity: 95.68%. ' '

Example 78 .
3-Cyano-3-{4-[(4-{[(2E, 22)-2-(hydréxyimineo}-2-phenylethyl] oxy} benzyl) oxy] phenyl} |
propanoic acid

QH

N
NS //l)s

o]
78
Compound 78 was synthesized from 2-[4-(thydroxymethyl) phenoxy]-1-
phenylethanone (0.5 g, 2.06 mmol) and methyl 3-cyano-S-(4-hyéroxyphenyl) propanoate
{0.452 g, 2.06 mmol) by following the procedure described in scheme 8 (0.023 g, 15.00%);

Purity: 68.90%.
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Example 78
Sodium 2~{4-[(4-{[(2Z)-2-{4-cyanophenyl})-2-{methoxyimino)} ethyl] oxy} benzyl) oxy]
phenyl} cyciopropanecarboxylate (Enantiomer-1) '

O

N

NC Nag o}
79 .

Compound 79 was synthesized from  2-{4-[(4-{[(2Z)-2-(4-cyanophenyl)-2-
(methoxyifnino) ethyl] oxy} benzyl) oxy] phenyi} cyclopropanecarboxylic acid (0.1 g, 2.4 mmof)
and sodiumbicarbonate {0.25 mL, 2.4mmol) by following the procedure described in scheme
10 12 (0.095 g, yield: 80.56%); Purity: 89.00%.

Exampie 80 ‘

Sodium 2-{4-[(4-{{(22)-2-(4-cyanophenyl)-2-(methoxyimino) ethyl] oxy} benzyl) oxy]

phenyl} cyclopropanecarboxylate (Enantiomer-2) '
O '

N\ O@\/O
15 NC Nag
. 80
Compound 88 was synthesized from  2-{4-[(4-{[(22)-2-(4-cyanophenyl}-2-
(methoxyimino} ethyl] oxy} benzyl) oxy] phenyi} cyclopropanecarboxylic acid (0.026 g, 0.0567

0

mmol) and sodium bicarbonate {(0.06 mL, 1M solution) by following the procedure described
20 inscheme 12 (0.0051 g, vield: 18.88%); Purity: 96.10%.
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Exampie 81 ,
{ +) - Sodium 3-cyano-3-{4-[{4-{[(2Z)-2-(methoxyimino}-2-phenylethyi] oxy} benzyl} oxy)
phenyi} propanoate
SO
= E o a
X | SN | G
O‘Na
u O
5 : 81

Compound 81 was synthesized from 3-cyano-3~{4~{(4—{[(22)—2-(methoxy}mino)-Z-
phenylethyl] oxy} benzyl) oxy] phenyl} propanoic acid (0.78 g, 1.75 mmol) and NaHCO,
solution (1.75 mL, 1M solution) by following the procedure described in scheme 12 (0.58 g,
yield: 70.00%); Purity: 89.10%.

10
Example 82
(-) - Sodium 3-cyano-3-{4-[{4-{[(2E, 22)-2~{methoxyimino)-2-phenylethyl] oxy} benzyl)
oxyl] phenyl} propanoate ‘ '
N O~
l_o
©/\\/ \@/O
O‘Na
o ©
15 ‘ 82

Compound 82 was synthesized from enantiomerically pure 3-cyano-3-{4-[(4-{{(2Z)-2-
{methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl} propancic acid (0.45 g, 1.0135
mmol) and sodium bicarbonate [1.0 mL, 1.0135 mmol), the solvent was removed reduced
pressure at 25 °C by,foilowing the procedure described in scheme 12 (0.312 g, vield:

20 85.74%); Purity: 98.88%. Optical rotation: -1.74 (25 T, Water)
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Scheme 26
CHyCOOEL),
" H Piperidine ’
o © K,COJACN Bro ACN, R 161 B oo oCH
RT, 160 . 0%, 160 o

Intermediate 98 Intermegiate 89 Intermediate 100

~
KCNH,O o |

MeOH _ MeSOJHMeOH _10% PaCH,
—_—

T2 gog HO™ g TTmoan o, h

Intermediate 101 Intermediate 102 intermediate 103
Intermediate 13 ‘
P(n—Bu)3/To|uene ‘& __AGNeOH NaOH
1 1 ~(Azodipiperidine)- MeOH:’fH}-'
dxplper;dine RT, 30 min c o
intermediate 104 : ompound

Example 83 ‘
3-Cyano-3-{2-methoxy-4-[{4-{[(22)-2-(methoxyimino}-2-phenylethyl] oxy} benzyl) oxy]

O’Q/\o

phenyl} propanoic acid

Compound 83 was synthesized from (4-{[(22)-2»(fheth0xyimirio)~2~phenyiethyi] Xy}
phenyl) methanol {(0.231 g, 0.85 rﬁmol) and nﬁethyi 3-cyano-3-(4-hydroxy-2-methoxyphenyl)
propanoate (0.2 ¢, 0.85 mmol) by following the procedure described in scheme 26 (0.0.01 g,
yield: 6.86%); Purity: 85.70%.
fntermediate 98: 4-({Benzyloxy)-2-hydroxybenzaldehyde "

To a 250 mL RB flask fitted with magnetic stirrer was charged with 30 mL of
acetonitrile. To the stirred solvent were added 2, 4-dihydroxybenzaldehyde (8.0 g, 57.0
mmol), potassium carbonate (15.77 g, 114.0 mmol). The reaction mixture was brought to
0 °C, was added benzyl bromide (8.905 g, 57.0 mmol) in acetonitrile (100 mL) drop wise and
stirred at room femperature for 3 h. The reaction mixture was concentrated to distill off the
solvent. The residue was exiracted with ethyl acetate (80 mL). The organic layer was
washed with water (50 mL) and saturated brine solution (50 mL). The organic layer was dried
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. over anhydrous Na,SO, angi the solvent was removed under reduced pressure. The product

obtained as a white solid (4.0 g, yieid: 30.77%).

intermediate 99: 4-(Benzyloxy)-2-methoxybenzaldehyde

To a 100 mL RB flask fitted with magnetic stirrer was charged with 10 mlL of
acetonitrile. To the stirred solvent were added 4-(benzyloxy)-2-hydroxybenzaldehyde (1.0 g,
4,38 mmol), potassium carbonate (1.21 g, 8.76 mmol). The reaction mixture was brought to 0
°C, was added methyi iodide (1.135 g, 8.76 mmol) in acetonitrile (5 mL) drop wise and stirred
at room iemperature for 16 h. The reaction mixture was concentrated o distill off the solvent.
The residue was extracted with ethyl acetate (50 mL). The organic layer was washed with
water (40 mL) and saturated brine solution (40 mL). The organic layer was dried over
anhydrous Na,S0, and the solvent was removed under reduced pressure, The product
obtained as a white solid (1.06 g, vieid: 100.0%).

Intermediate 100: Diethyl [4-(benzyloxy)-2-methoxybenzylidene] propanedioate

Toa 100 mL RB flask fitted with magnetic stirrer was charged with piperidine (0.108 g,
0.13 mL, 1.35 mmol) and acetic acid (0.081 g, 0.08 mL, 1.35 mmol). To this, toluene (20 mL)
was added, followed by 4-(benzyloxy)-2-methoxybenzaldehyde (1.1 g, 4.5 mmol} and diethyl.
malonate (0.87 g, 5.5 mmol). The RM was heated at 125 T, by fitted with a dean-stark’s .
apparatus for 5 h. After 5 h, the RM was concentrated; water (50 mL) was added and
extracted with ethy! acetate (50 mL X 2)). The organic layer was washed with saturated brine
solution (50 mL). The organic layer was dried over anhydrous Na,S0O, and the solvent was
removed under reduced pressure. The product was obtained as yellow solid. (0.775 g, yield: .
44.2%).

frnitermediate 101: 3-{4-(Ben;yioxy)~2-methoxyphenyl]e’?:«cyanopropanoic acid

To a 25 mL RB flask fitted with magnetic sﬁrrer\ was charged with methanol (20 mL)
and water (5 mlL). To the sfirred solvent was added diethyl. [4-(benzyioxy)-2-
methoxybenzylidene] propanedioate (0.775 g, 2.02 mmol), followed by potassium cyanide
{0.262 g, 4.04 mmal). The RM was heated at 70 C for 2 h. The RM was concentrated,
diluted with saturated NaHCO; solution {50 mL) and washed with ethyl acetate (50 mL X 2).
The aqueous layer was acidified fo pH 3 with 1N hydrochloric acid and extracted with ethyl
acetate (50 mbL X 2}. The organic layer was washed with water (50 mi) and saturated brine
solution (50 mL). The organic layer was dried over anhydrous Na,SO, and the solvent was '
removed under reduced pressure. The product was obtained as brown liquid. (0.62 g, yield:
100.0%).
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intermediate 102: Methy! 3-[4-(benzyloxy}-2-methoxyphenyl]-3-eyano propanoate

To a 25 mlL RB flask fitted with magnetic stirer was charged with methanol (10 mL).
To the stirred solvent was added 3-{4-(benzytoxy}-2-methoxyphenyl]-3-cyanopropanoic acid
(0.62 g, 2.56 mmol) and methane sulfonic acid (1 mL), it was heated at 65 T for 2 h. The RM
was' concentrated, extracted with ethyl acetate (50 mL X 2). The organic layer was washed
with water (50 mL) and saturated brine solution (50 mL). The organic layer was dried over
anhydrous Na,SO, and the solvent was removed under reduced pressure. The product was
obtained as brown liquid. (0.65 g, yield: 100.0%).

intermediate 103: Methyl 3-cyano-3-(4-hydroxy-2-methoxyphenyl) propanoéte

To a 500 mL parr hydrogenater flask with ethy! acetate (15 mL), was added methyl 3-
cyano-3-(4-hydroxy-2-methoxyphenyl) propanocate (0.65 g, 2.0 mmol) and 10% Pd/C (0.1 g)
under N, atmosphere. The RM was hydrogenated for 1h. The RM was diluted with ethyl
acetate (10 mL), filtered through celite bed to remove Pd/C and evaporated to dryness under
reduced pressure. The crude was purified by flash column chromatography on silica gel
{100/200 mesh), to give the product (0.2 g, yield: 42.50%).

intermediate 104: Methyl 3—cyano-3-{Z-methoxy-4~[(4-{[(22)-2—(rﬁethoxyimino)-z—
phenylethyl] oxy} benzyl} oxy] phenyl} propanoate ‘

To a 50 mL RB flask fitted with magnetic stirrer was charged with 15 mL of foluene. To
the stirred solvent were added (4-{[(2E, 2Z)-2-(methoxyimino}-2-phenylethyl] oxy} phenyl)
methanol (0.23 g, 0.85 mmol), methyl 3-cyano-3-(4-hydroxy-2-methoxyphenyl)propanoate
(0.2 g, 0.85 mmol). Tﬁe reaction mixture was cooled to 0 °C; tributylphosphine (0.22 g, 1.1
mmol) was added and stirred for 10 minutes. To the stirring solution, 1,1'-(azodicarbonyi)
dipiperidine (0.28 g, 1.1 mmol) in foluene (2 mL) was added drop Wise at the same
temperature and stirred at room temperature for 4 h. The reaction mixture was diiuted with
water (10 mL) and extracted with ethyl acetate (15 mL X 2). The organic layer was washed
with water (10 ml.), followed by brine solution (10 ml). The organic layer was dried over
anhydrous Na,S50, and the solvent was removed under reduced pressure. The crude material
was purified by silica gel column chromatography using ethyl acetate and petroleum ether as
elutant. The proéuct was obtained as colorless oif (0.15 g, yield: 36.60%).

Compound 83: 3-Cyano-3-{2-methoxy-4-[{4-{[(222)-2-(methoxyimino)-2-phenylethyi]
oxy} benzyl) oxy] phenyl} propanoic acid -

To a 50 mL RB flask fitted with magnetic stirrer was charged with 5 mL of
tefrahydrofuran. To the stirred solvent was added methyl 3-cyano-3-{2-methoxy-4-[(4-{{(2E,
2Z)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl} propanocate (0.15 g, 0.31
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mmol) in methano! (5 mL). The reaction mixture was cooled to 0 °C and sodium hydroxide
(0.037 g, 0.28 mmol) in water (5 mL) was added drop wise and stirred for 30 h. The reaction
mixture was concentrated fo distill off the solvent; ethyl acetate (10 mL) was added and
stirred for 10 minutes. The organic layer was removed and the crude was acidified with

5 saturated solution of citric acid to make pH 6. The obtained solids were filtered and dried. The
product was obtained as white solid (0.01 g, yield: 6.86%).

Scheme 27
‘ Br Tri-Isopropyl borate B(OH),
Y ) _NBSIDMF e n-BuLl/THF
o_bf B - o V. S e e et = /
75 T, 3h O~ o~
intermediate 105 Intermediate 106
\ o (BtO),P(O)CH,COEL Br ' Br
10% Pd-C/H
o _Q_// NaH/THF \0 o / 2 \0 o
0 T-RT \ EtOAc, 50 (psi), 2h :j —
Br 16h 0 ) 0
intermediate 107 intermediate 108
N o
Intermediate 106
PA(PPhg),/Na,CO, \ _, BBryDOM _/ __ AaNaOH
0~ = HO [
EtOH/Toluene 0 C-RT, 1h MeOH/THF
80 T, 16h fntermediate 109 © Intermediate 110 © RT, 2h
S .
o ;«0
OH  ntermediate 51 d/ \©\/
HO
(o] NaOH/Ethano! OH
intermediate 111 RT, 6h Compound 84
‘ 0
10
Example 84
3-{2+(3, 5-Dimethyl-1, 2-oxazol-4-yi)-4-[(4-{[(2E, 22)-2-{methoxyimino}-2-phenyl ethyl]
oxy} benzyl) oxy] phenyl} propanoic acid :
(o]
O X
N’ ' A
J °
. HO
15 ' 0O

- 84 .
- Compound 84 was synthesized from 3-[2-(3, 5-dimethyl-1, 2-oxazol-4-yi)-4- -
hydroxyphenyllpropanoic acid  (0.04 g, 0.15 mmol} and (1E, 1Z)-2-[4-(bromomethyl)
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phenoxy]-N-methoxy-1-phenylethanimine (0.051 g, 0.15 mmol) by following the procedure
described in scheme 27 ((0.04 g, vield: 6.20%). Purity: 80.10%.

intermediate 105: 4-Bromo-3, 5-dimethyl-1, 2-oxazole

To a 250 mL RB flask fitted with a magnetic stirrer was charged with DME {53 mL). To
the stired solvent were added 3, 5-dimethyl-1, 2-oxazole (5.3 g, 54.57 mmol) and N-.
iodosuccinimide (11.659 g, 65.49 mol), after addition, the reaction mixture was heated at 75
°C for 3 h. After completion of the reaction, the reaction mixture ‘was diluted. with ethyl
acetate (100 mL), the organic layer was washed with saturated NaHCO; solution (100 mL),
thiosulfate solution (100 mL), water (200 L) and finally with brine solution (100 mL). The
organic layer was dried over anhydrous Na;SO, and the solvent was removed under reduced
pressure to obtain the product (6.1 g, vield: 63.4%). |

Intermediate 106: (3, 5-Dimethyl-1, 2-oxazol-4-yl) boronic acid

To a 500 mL three RB flask fitted with magnetic stirrer was charged 4-bromo-3,5-
dimethyl-1,2-oxazole(4.0g, 22.7 mmol) in THF(40 mL), cooled ~78 °C. To the stirred solvent
was added n-butyl lithium (28.4 mL, 1.6M solution, 45.0 mmol) drop wise and stirred at —
65 °C about 30 minutes. The RM was brought to -78 °C, was added tri-isopropyi borate
(12.81 g, 68.0 mmol), once the temperature to reached room temperature and stirred about
16h. Then removed the solvent under reduced pressuré_and quenched with saturated NH,C!
solution and extracted with ethy] acetate. The organic layer was washed with water, dried
over anhydrous NaZSO4‘ and removed the solvent under reduced pressure. The obtained
crude material was purified by silica gel column chromatography to obtain white solid. (0.4 g,
vield: 12.5%). ' | '

intermediate 107: Ethyl (2E, 22)-3-(2-bromo-4-methoxyphenyl) prop-2-enoate

To a 250 mbL RB flask fitted with magnetic stirrer was charged with 12 mL of ethyl
acetate. To the' stirred solvent was added ethyl phosphonoacetate (2.5 g, 11.0 mmol) under
nitrogen atmosphere. The reaction mixture was cooled to 0 °C and sodium hydride (0.401 g,
16.0 mmol) was added portion wise, stirred for 1h at the same temperature. Then 2-bromo-4-
methoxybenzaldehyde (1.2 g, 5.5 mmol) in tetrahydrofuran {10 mL) was added drop wise.
The reaction mixiure was stirred at RT for 16 h. The reaction mixture was quenched with
water at 0 °C by slow éddition, stirred for 10 minutes. The layers were separated; ethyl
acetate {50 mL) was added to the aqueous layer and extracted the layers. The organic layer
was washed with brine solution (50 mL). The organic layer was dried over anhydrous Na,SO;
and the solvent was removed under reduced pressure. The product was obtained as pale
yeliow semi-solid (0.29 g, vield: 18.50%}.
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intermediate 108: Ethyl 3-(2-bromo-4-methoxyphenyl) propanoate

To a 500 mL parr hydrogenater flask with ethyl acetate (10 mL.), was added ethyl (2E)-
3-(2-bromo-4-methoxyphenyl) prop-2-enocate (0.2 g, 0.7 mmol) and 10% Pd/C (0.05 g) under
Nitrogen atmosphere, The RM was hydrogenated at pressut‘e‘ (50 psi) for 1h. Then RM was
diluted with ethy! acetate (10 mL)}, filtered through celite bed to remove Pd/C and evaporated
to dryness under reduced pressure. The crude was purified by flash column chromatography
on silica gel (100/200 mesh), to give the product (0.18 g, yield: 90.00%).

-intermediate 109: Ethyl 3-[2-(3, 5-dimethyl-1, 2-oxazol-4-yi)-4-methoxy phenyi]

propanoate

> To a 25 mL RB flask fitted with a magnetic stirrer was charged with Toluene (1 mL).
To the stirred solvent were added (3,5~dimethyi~‘i,2—oxazol-4—§l)boronic acid {0.059 g, 0.42
mmol), ethyl 3-(2-bromo-4-methoxyphenyl)propancate (0.68 g, 0.28 mmol), sodium
bicarbonate (0.5 mL, 2M solution) in ethanol (1 mL) under argon atmosphere. After addition,
the reaction mixture was purged with argon for 15 minutes. To the reaction mixture was
added tetrakis (triphenyiphosphine) palladium (0) {0.016 g, 0.01 mmol) and purged with argon
for 10 minutes. After addition, the reaction mixture was heated at 95 °C for 5 h under argon
atmosphere. After completion of the reaction, the reactién mixture was guenched V\;ith water
{10 mL)' and 'extracted with ethyl acetate (10 mL). The organic Iayer was washed with water
(5 mL) and brine solution (6 mL). The organic layer was dried over anhydrous Na;S0Q, and
the solvent was removed under reduced pressure. The crude product (0.08 g, vield: 94.10%)
was taken for néxt step with out purification. '

Intermediate 110: Ethy! 3-[2-(3, 5-dimethyl-1,2-0xazol-4-yl}-4-hydroxy phenyl]
propanoate

To a 25 mlL RB flask fitted with magnetic stirrer was charged with 10 mi of
dichloromethane. To the stirred solvent was added ethyl 3-[2-(3, 5-dimethyl-1,2-oxazol-4-yl}-
4-methoxy phenyljpropanoate (0.120 g, 0.4 mmol). The reaction mixture was cooled to 0 °C
and boron tribromide (0.099 g, 0.4 mmol) was added drop wise. After stirred for 30 minutes,
the reaction mixture was quenched with ethanol (1 mL) at 0 °C by slow addition. The reaction
mixture was concentrated to distill off the solvent; ethyl acetate (10 ml.) waé added. The
organic layer was washed with saturated NaHCO; solution {10 mL), followed by brine solution
{10 mL). The organic layer was dried over anhydrous Na,S0, and the solvent was removed
under reduced pressure. The product was obtained as coior!ess oll (0.1 g, vield: 20.90%).
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intermediate 111: 3-[2+(3, 5-Dimethyl-1,2-oxazol-4-yl)-4-hydroxy phenyl] propanoic acid
To a 10 mL RB flask fitted with magnetic stirrer was chargéd with 3 mbL of
tetrahydrofuran. To the stirred solvent were added ethyt 3-[2-(3, 5-dimethyl-1,2-oxazol-4-yl)-4-
hydroxy phenyljpropanoate (0.10 g, 0.35 mmol), ethaﬁol (3 mL) and sodium hydroxide (0.015
5 g 0.0.35 mmol) in water (0.5 mL). The reaction mixture was stirred at room 16 h. After
completion of the reaction, the solvent was removed, the sodium salt was washed with diethy!
ether (5 mL); the aquedus layer was acidified with TN HCI to pH 2.0 and exiracted with ethyl
acetate (5 mL). The organic layer was dried over anhydrous Na,SO, and the solvent was
removed under reduced pressure to obtain the product (0.04 g, vield: 44.4%).

Compound 84: 3-{2-(3,5-Dimethyl-1 ,2-o)iazol~4-yl)~4-[(4—{{(2E, 22Z)-2-(methoxyimino)-2-«
phenylethyl}oxy}benzyi)oxy]bhenyi}pmpanoic acid .
v To a 25 mL RB flask fitted with magnetic stimer was charged with 5 mi. of acetonitrile.
To the stimed solvent were  added  3-[2-(3,5-dimethyl-1,2-0xazol-4-yl)-4-
15 hydroxyphenyllpropanoic acid (0.04 g, 0.15 mh’xal), sodium hydroxide(0.019 g, 0.4 mmol).
' The reaction mixture was brought to 0 °C, (1E, 12)-2-[4-(bromomethyi) phenoxy]-N-methoxy-
1-phenylethanimine (0.051 g, 0.15 mmol}in ethanol (2 mL) was added drop wise and stirred
at RT for 5 h. After completion of the reaction, the solvent was removed, the sodium salt was
washed with diethyl ether (5 mL); the agueous layer was acidified with 1N HCI to pH 2.0 and
20 extracted with ethyl acetate (5 mL). The organic layer was dried over anhydrous Na;SO, and
the solvent was removed under reduced pressure to obtain the product (0.006 g, yie/Id: 6.2%).

Scheme 28
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Example 85
3-{4-[{4-{[(22)-2-{Methoxyimino)-2-phenylethyl] oxy} benzyl} oxy] phenyl} hex-4-ynoic
acid (85)

85
Compound 85 was synthesized from (4-{[(2Z)-2-(methoxyimino)-2-phenylethyi] oxy}
phenyl) methanol (0.2 g, 0.74 mmol) and methyl 3-(4-hydroxyphenyl) hex-4-ynoate (0.16 g,
0.74 mmol) by foliowing the procedure described in scheme 28 (0.03 g, vield: 20.59%); Purity:
98.37%.

intermediate 112: 5-(4-Hydroxybenzylidene)-2,2-tdimethyl-1,3-dioxane-4,6-dione

To a 500 mL RB flask fitted with magnetic stirrer was charged with water (160 mL). To
the stired solvent was added 4-hydroxybenzaldehyde (25.0 g, 122.12 mmol) and 2,2-
dimethyl-1,3-dioxane-4,6-dione (25.0 g), it was heated at 75 T for 2 h. The RM was cooled
to obtain the solid, filtered and was washed with water, then dried {o obtain the product (34.0,
yield: 83.74%). ' '

Intermedidte 113: 5-[1{4-Hydroxypheny!) but-2-yn-1-yi]-2,2-dimethyl-1,3-dioxane-4,6-
dione

To a 250 mbL 3-necked RB flask fitted with magnetic stirrer was charged with
bromo(prop-1-yn-1-yl)magnesium (425 mL, 211 mmol) in THF (30 mL). To the RM was
added slowly 5-(4-hydroxybenzylidene)-2, 2-dimethyl-1,3-dioxane-4,6-dione (5.0 g, 100.8
mmol} in THF (20 mL) under nitrogen atmosphere. The RM was stirred at room temperature
about 30 minutes. The reaction mixture was diluted with NH,Cl solution and hexane. The
aqueous layer was acidified with KHSO; solution to adjust the pH 2 and extracted with ethyl
acetate, washed with water, then dried to obtain the product (5.8 g, yield: 100.0%).

intermediate 114: 3-(4-Hydroxyphenyl} hex-4-ynoic acid

To @ 250 mi 3-necked RB flask fitted with magnetic stirrer was charged with 5-{1-{4-
hydroxyphenyi)but-2-yn-1-yi}-2,2-dimethyl-1,3-dioxane-4,6-dione (5.8 g, 20,13 mmol) in
diethy! ketone was added water (13 mL), the reaction mixture was heated to refluxed for 48 h.
The RM was acidified with 1N HCI and extracted with ethyl acetate. The organic layer was
washed with water, dried over anhydrous sodium sulphat. Finally removal of solvent under
reduced pressure to obtain the product (4.11 g, yield: 100.0%).
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intermediate 115: Methyl 3-(4-hydroxyphenyl) hex-4-ynoate

To a 250 mL. RB flask fitted with magnetic stirrer was charged with methano! (10 mL).
To the stirred solvent was added 3-(4-Hydroxyphenyl) hex-4-ynoic acid (0.62 g, 20.14 mmol)
and methane sulfonic acid (3 ml), it was heated at 65 T for 2 h. The RM was concentrated,
extracted with ethyl acetate (50 mL X 2). The organic fayer was washed with water (50 mi)
and saturated brine solution (50 mL). The organic layer was dried over anhydrous Na,SO,
and the soivent was removed under reduced pressure o obtain the product. (0.4 g, vield:
90.9%).

Intermediate 116: Methyl 3-{4-[{4-{[(22)-2-(methoxyimino}-2-phenylethyl] oxy} benzyl)

" oxy] phenyl} hex-4-ynoate

To a 50 mL RB flask fitted with magnetic stirrer was charged with 15 mL of toluene. To
the sfired solvent were added (4-{[(2E, 22Z)-2-(methoxyimino)-2-phenylethyljoxy}
phenyhimethanol (0.2 g, 0.74 mmol), methyl 3-(4-hydroxyphenylihex-4-ynoate (0.16 g, 0.74
mmol). The reaction mixture was cooled to 0 °C,; tributylphosphine (0.195 g, 0.86 mmol) was
added and stirred for 10 minutes. To the stirring solution, 1,1'-(azodicarbonyl). dipiperidine
{0.242 g, 0.6 mmol} in toluene (2 mL) was added drop wise at the same temperature and
stirred at room temperature for 4 h. The reaction mixture was diluted with water (10 mL) and
extracted with ethyl acetate (15 mL X 2). The organic layer was washed with water (10 mL),
foliowed by brine solution (10 mL). The organic layer was dried over anhydrous Na;SO,4 and
the solvent was removed under réduced pressure. The crude material was purified by silica
gel. column chromatography using ethyl acetate and petroleum ether as elutant. The product
was obtained as colorless oil (0.15 g, vield: 452.86%).

Compound B85: 3-{4-[(4-{[(22)-2-(Methoxyimino}-2-phenylethyl] oxy} benzyl) oxy}
phenyl} hex-4-ynoic acid

To a 50 mL RB flask fitted with magnetic stirrer was charged with 5 mb of
tetrahydrofuran. To the stirred solvent was added Methyl 3-{4-[(4~{[(2E, 2Z)-2-(methoxyimino)
-2-phenylethyl] oxy} benzyl) oxy] phenyl} hex-4-ynoate (0.15 :g, 0.32 mmol} in methanot (5
mL}. The reaction mixture was cooled to 0 °C and sodium hydroxide {0.025 g, 0.64 mmol) in
water (5 mL) was added drop wise and stirred for 30 h. The reaction mixture was
concentrated to distill off the solvent; ethyl acetate (10 mlL) was added and stirred for 10
minutes. The organic layer was removed and the crude was acidified with saturated solution
of citric acid to make pH 6. The obtained solids were filtered and dried. The product was

obtained as white solid (0.03 g, yield: 20.59%).
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3-{2, S-Dlﬂuoro%-{(é-{{(ZZ)-2-(methoxyxmmo)-z-phenylethytl oxy} benzyl) oxy] phenyi}

propano:c acid(86)

Compound 86 was synthesized frorn (4~{[{22)~2—(methoxy;mino)~2~phenytethyi] oxy}
phenyl) methanal (0.053 g, 0.108 mmol) and (0.05 g, 1.25 mmol) by following the procedure
described in scheme 28 (0.008 g, vield: 16.00%); Purity: 94.64%. '

Intermediate 117: 4-Bromo-2, 5-diflucrophenocl

To a 250 mi. RB flask fitted with hagnetic stirrer was charged with 100 mL of CHCl;.
To the stired solvent were added 2, 5-difiucrophenc! (5.0 g, 38.4 mmol), bromine (6.14 g,
38.4 mmol), at 0 °C and sfirred at room temperature.for 3 h. The reaction mixture was
quenched with sodium thio sulphate solution (20 mL) and exiracted with ethyl acetate (15 mL
X 2). The organic layer was washed with water (50 ml), followed by brine solution (20 mL).
The organic layer was dried over anhydrous Nap,S0, and the solvent was removed under
reduced pressure to obtain product (6.5 g, vield: 81.05%}.

Intermediate 118: 1-Bromo-2, 5-difluoro-4-methoxybenzene

To a 100 mL RB flask fitted with magnetic stirrer was charged with 20 mL of DMF. To
the stirred solvent were added 4-Bromo-2,5-difluorophencl (2.0 g, 9.6 mmol), K;CO; (3.98 g,
28.8 mmol) and methyt iodide (1.63 g, 11.53 mmwol), stirred at 45 T for 15 minutes under
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nitrogen atmosphere. The RM was quenched with water, extracted with ethyt acetate (100
mL}. The organic layer was washed with water (50 mL) and saturated brine solution (50 mi.).
The organic lfayer was dried over anhydrous Na,S0, and the solvent was removed under
reduced pressure. The product was obtained as white color solid (1.2 g, yield: 56.07%).

intermediate 119: 2, 5-Difluoro-4-methoxybenzaldehyde

To a 250 mlL three RB flask fitted with magnetic stirrer was charged 1-Bromo-2,5-
difiluoro-4-methoxybenzene (1.0 g, 4.5 mmol) in 10 ml of THF, coocled ~78 °C. To the stirred
solvent was added n-butyl lithium (3.09 mL, 1.6M solution, 4.95 mmol) drop wise and stirred
at same temperature, was added DMF(0.375 g, 5.13 mmel), once the temperature to reached
room temperature and stirred about 16h. T hen reaction mixture was guenched with ice-cold
water and extracted with ethyl acetate. The organic layer was washed with water, dried over
anhydrous Na,80, The removal of solvent under reduced pressure to obtain liquid product

- (0.77 g, vield: 100.0%).

intermediate 120: Ethyi (22)-3-(2, 5-difiuoro-4-methoxyphenyl) prop-2-enoate

To a 100 mL RB flask fitted with magnetib stirrer was charged with 10 mb of
tetrahydrofuran. To the stirred solvent was added sodium hydride (0.23 g, 9.86 mmol) portion
wise at 0 °C, followed by triethyl phosphonoacetate (1,66 g, 7.4 mmol). The reaction mixture
was stired at 0 °C for 30 minutes. To the stirring solution, 2, 5-Difluoro-4-
methoxybenzaldehyde (2.3 g, 7.2 mmol) in fetrahydrofuran (2 mL) was added drop wise and
stirred at room temperature overnight. After completion of the reaction, the reaction mixture
was poured into ice and extracted with ethyl acetate (25 mL). The organic layer was washed
with water (25 mL) and saturated brine solution (25 mL). The organic layer was dried over
anhydrous Nazso;g and the solvent was removed under reduced pressure. The crude material
was purified by silica gel column chromatography using ethyl acetate and petroleum ether as
elutants, The product was obtained as colorless oil (0.1 g, yield: 8.4%).

intermediate 121: Ethyl 3-(2, 5-difluoro-4-methoxyphenyl) propanoate

To a 500 mL parr shaker flask was charged with Ethyl (2E)-3-(2,5-diflucro-4-
methoxyphenyl) prop-2-enoate (0.1 g, 0.41 mmot), ethyl acetaie (5 mL). To the reaction
mixture was added 10 % Pd-C{20%) and kept for hydrogenation using biadder 1 h. After
completion of the reaction, the reaction mixture was filtered through celite, washed thoroughly
with ethyl acetate (20 ml) and concentrated to distil off the solvent. The product was
obtained as brown solid (0.080 g, vield: 80.0%).
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intermediate 122: Ethyl 3-(2, 5-diffuoro-4-hydroxyphenyl) propanoate
To a 256 mL RB flask fitted with magnetic stirrer was charged with 3 mL of

" dichloromethane. To the stirred solvent was added Ethyl 3-(2,5-difluoro-4-methoxyphenyl)

propanoate (0.08 g, 0.327 mmol). The reaction mixture was cooled to 0 °C and boron
tribromide (0.04 mL, 0.425 mmol) was added drop wise. After stired for 30 minutes, the
reaction mixture was guenched with ethanol (1 mL) at 0 °C by slow addition. The reaction
mixture was concentrated to distill off the solvent; ethyl aéétate (10 mL) was added. The
organic fayer was washed with saturated NaHCO; solution (10 mL.), followed by brine solution
(10 mL). The organic layer was dried over anhydrous Na,S0, ancg the solvent was removed
under reduced pressure, The product was obtainedl as coloriess oif (0.06 g, yield: 80.0%). ~

intermediate 123: Ethyl 3-{2, 5-difluoro-4-[{4-{[{2Z)-2-{methoXxyimino)-2-phenylethyl]
oxy} benzyl) oxy] phenyl} propanocate ,
To a 100 mL RB flask fitted with magnetic stirrer was charged with 2 mbL of toluene,

~To the stired solvent w:ere added (4-{[(2E, 2Z)-2-(methoxyimino)-2-phenylethyl]

oxy}phenyl)methanol (0.0529 g, 0.195 mmol) and Ethyl 3-(2,5-difluoro-4-hydroxyphenyl)
propanoate (1.0 g, 5.0 mmol). The reaction mixture was brought to 0 °C; tributylphosphine
(0.057 g, 0.282 mmol) was added and stirred for 10 minutes. To the reaction mixture was
added 1,1-(azodicarbonyl)dipiperidine (0.71 g, 0.282 mmol) in toluene (2 mL) was added drop
wise. The reaction mixture was stirred at room temperature for 4 h. The reaction mixture was
diluted with ethyl acetate (10 mL) and washed with water (25 mL). The organic layer was
washed with brine solution (25 mL). The organic layer was dried over Na,SO, and the solvent
was removed under reduced pressure. The crude material was purif:ied by silica gel column
chromatography using ethyl acetate and petroleum ether as elufants to obtain the product

(0.048 g, 48.0 %).

Compound 86: 3-{2, 5-Difluoro-4-[(4-{[(22)-2-(methoxyimino}-2-pheny! ethyl]oxy)
benzyloxyiphenyilpropanoic acid _

To a 10 mL RB fiask fitted with magnetic stirrer was charged with 3 mbL of
tetrahydrofuran. To the stired solvent were added ethyl 3-{2, 5-difluoro-4-[(4-{[(2E, 2Z})-2-
(methoxyimino)—2~pheny!etﬁyt] oxy} benzyhoxy] phenyl} propanocate (0.053 g, 0.108 mmol)
and methanol (3.0 mL). The reaction mixture was brought to 0 °C and sodium hydroxide
(0.05 g, 1.25 mmol) in water (1 mL) was added drop wise. The reaction mixture was stirred
overnight. After completion of the reaction, the reaction mixture was concentrated to distill off
the solvent. The oblained salt was dissoived in water (1 mL) and extracted with ether (5 mL).
The aqueous layer was acidified with 1N HCI to make pH 3 and extracted with ethyl acetatér
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(15 mL). The organic layer was dried over Na,SO, and the solvent was removed under
reduced pressure to yield the product (0.008 g, 16.00%).

Scheme 30
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Compound 87 was synthesized from (4-{{(2Z)-2-(methoxyimino)-2-phenylethyi] oxy}

phenyl} methanol (0.22 g, 0.8146 mmol) and methyl 3-cyclopropyl-3-(4-hydroxyphenyt)

15  propanoate (0.2 g, 0.9082 mmol) by following the procedure described in scheme 30 (0.04 g,
yield: 22.90%); Purity: 88.07 %. '

Infermediate 124: S-[Cyclopropyl {4-hydroxyphenyl) methylidene]-2, 2-dimethyi-1,3-
dioxane-4,8-tlione

20 To a 250 ml. RB flask fitted with magnetié stirrer was charged 6 mL of dry THF under
argon atmosphere. To the stirred solvent was added 5-(4-hydroxybenzylidene)-2,2-dimethyl-
1,3-dioxane-4,6-dione (0.6 g, 2.41 mmol). The resulting mixture was cooled fo 0 °C and was
added cyclopropylmagnesium bromide (25 mi, 0.5 M in THF, 7.25 mmol). The resulting
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mixture was sfirred at ambient temperatures for 2 h. Then, the reaction mass was quenched
with 20 mL of 1N HCI then, ethyl acetate (50 mL) was added, stirred well and the layers were
separated. The organic layer was washed with water (10ﬁ ml X 3}, brine solution. Then the
orgaziic layer was dried over anhydrous Na,SO,. The solvent was removed under reduced
pressure, and the resu!ﬁng crude compound is purified by column chromatography on silica
gel (60-120 meshes) using petroleum ether (60-80) and ethyl acetate as eluent. The product
was obtained as yellow solid. Yield: 42.76 % (0.3 g) MS (ESI, 120 ev): m/z =281.1 (M+1).
(300MHz, DMSO-dg): & 9.16(s,1H), 6.95-6.98(d,2H), 6.53-6.56(d,2H), 4.42-4.43(d,1H), 2.54-
2.58(m,1H), 1.61(s,4H), 1.29(s,3H), 0.40-0.49(m,2H), 0.23-0.28(m, 1H), 0.03-0.01(m,1H).

intermediate 125: 3-Cyclopropyl-3-(4-hydroxyphenyl} propancic acid
To a 100 mi. RB flask fitted with magnetic stirrer was charged DMF (10 mL.) and water

{2 ml). To the stirred solvent was added 5-[cyclopropyl(4-hydroxyphenyiimethylidene}-2,2-

dimethyl-1,3-dioxane-4,6-dione (0.3 g). “The resulting mixture was stirred at 90 °C for 15 h.
After completion of the reaction (reaction monitored by TLC), solvent from the reaction mass
was removed under reduced pressure and the resulting crude mass was taken in 4N NaOH
(50 mbL). The aqueous layer was washed with ether {100 mL X 3). Then the aqueous layer
was acidified using 3N HCI (50 mi) and was extracted using DCM (100 mL X 3). ‘The
combined DCM layer was washed with saturated brine solution (100 mL). Then the organic
!ayér was dried over anhydrous Na,SO,. Soivent was removed under reduced pressure. The
product was obtained as brown syrup Yield: 75.01 % (160 mg) 'H NMR (300MHz, DMSO-ds):
& 11.83 (s,1H), 9.14(s,1H), 7.01-7.04(d,2H), 6.64-6.66(d,2H), 2.53-2.60(m.2H), 2.14-
2.22(m,1H), 0.93-0.95(m,1H), 0.45-0.47(m,1H), 0.27-0.30(m,1H), 0.16-0.18(m,1H), 0.05-
0.07(m, 1H).

intermediate 126: Methyl 3-cyclopropyi-3-{4-hydroxyphenyl) propanoate

To a 100 mL RB flask fitted with magnetic stirrér and refiux condenser was charged
with 5 mlL of Methanol. To the stired solvent was added 3-cyclopropyi-3-(4-
hydroxyphenylipropanoic acid (160 mg, 0.7759 mmot} followed by the addition of Methane
sulfonic acid (74.56 mg, 0.7758 mmol), The resuiting mixture was stirred at 65 ° C for 2 h.
After completion of the reaction (reaction monitored by TLC), solvent from the reaction mass
was removed under reduced pressure and the resulting crude mass was taken in ethyl
acetate (50 mL) and was washed with water (100 mL X 3) , sodium ﬁicarbonate solution (100
mt. X 3), saturated brine solution (100 mL). Then the organic iayer was dried over anhydrous
Na,80,. The solvent was removed under reduced pressure. The product was obtained as
brown syrup. vield: 88.0 % (0.23 g, crude) (3OOMH2, DMSO-dg) : & 9.16(s,1H), 7.01-7.04(d,
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2H), 6.64-6.67(d, 2H), 3.48(s, 3H), 2.63-2.68(m, 2H), 2.14-2.22(m, 1H), 0.83-0.97(m, 1H),
0.45-0.49(m, 1H), 0.26-0.33(m, 1H), 0.13-0.17{m, 1H), 0.04-0.07(m, 1H).

intermediate 127: Methyl 3-cyclopropyi-3-{4-[(4-{[(22)-2-(methoxyimino)-2-phenylethyl]
oxy} benzyl) oxy] phenyl} propanoate . b .

To a 100 mbL RB flask fitted with magnetic stirrer was charged with 10 mL of THF. To
the siirred sotvent - was {(4-{i{2E, 2Zy-2-(methoxyimino)-2-phenylethyl]
oxylphenylimethanol(220.7 mg, 0.8146 mmél'} followed by the addition of methyl 3-
¢yclopropyl-3-(4-hydroxyphenyijpropanoate (0.2 g, 0.9082 mmol). The resuiting mixture was
cooled to 0 °C and was added tripheny! phosphene (0.3 g, 1.18 mmol) followed by DIAD
(0.24 g, 1.18 mmol). The resulting mixture was stirred at ambient temperature for 15 h. After
Then, solvent from the reaction mass was removed under reduced pressure and the résulting
crude mass was taken in ethyl acetate (50 ml) and was washed with water (100 mbL X 3),
saturated brine solution (100 mL). Then the organic layer was dried over 3 g of anhydrous
Na,S0O,. Solvent was removed under reduced pressure, and the resulting crude compound is
purified by column chromatography on silica gel (60-120 meshes) using Petroleum ether (60-
80) and ethyl acetate as eluent. The product was obtaired as yellow syrup. Yield: 46.8 %
(0.18 g) MS (ESI, 120 ev): miz =474.4 (M+HY". "H NMR (300MHz, CDCl) : © 7.57-7.60(m,
2H), 7.24-7.27(m, BH), 7.04-7.07(d, 2H), 6.79-6.84(m, 4H), 5.11(s, 2H), 4.84(s, 2H), 3.96(s,
3H), 3.50(s, 3H), 2.60-2.65(m, 2H), 2.20-2.28(m,1H), 1.33-1.35(m, 2H), 0.45-0.50(m,1H},
0.31-0.35(m,1H), 0.13-0.18(m,1H), 0.04-0.08(m, 1H)

Compound 87: 3-Cyclopropyi-3-{4~[(4-{[(22)»2«(methoxyimino)uz-phénykethylj oxy}
benzyl) oxy] phenyl} propancic acid

To a 100 mL RB flask fitted with magnetic stirrer was charged 10 mbL of THF and 1 mL
of methanol To the stirred solvent was methy! 3~cyc|Opropyl~3—{4~{(4-{{(2f£, 22)-2-
(methoxyimino)-2-phenylethyi] oxy} benzyl) oxy] phenyl} propanoate (180 mg, 0.38 mmol), to
the resulting mixture was added sodium hydroxide (0.0456 g, 1.1404 mmol) in water (1 mL).
The resulting mixture was stirred at ambient temperatures for 15 h. After compietion of the
reaction (reaction monitored by TLC), solvent from the reaction mass was removed under
reduced pressure and the resulting crude mass was taken in water (50 mL). The aqueous
layer was washed with ether (100 mL X 3). Then the aqueous layer was acidified using 3N
HC! (50 mL) and was extracted using DCM (100 mL X 3). The combined DCM layer was
washed with saiurated brine solution (100 mL}. Then the organic layer was dried over
anhydrous NapS0q, solvent was removed under reduced pressure. The resulting crude mass
was purified by Prep TLC. The product was obtained as white solid. Yield: 22.8 % (40 mg).
MS (ESI, 120 ev) : mfz =460.1 (M+1). '
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Scheme 31
Bo oH .
N CaHsCH Br ,éAo (E1O)LP(OICH,CO08! 10% Pd-CIH, ,C(VE
e i
HO KCO/ACN o NaH/THF j MelhanollElOAc O j
, 80T, 4h intermediate 128 imermadnlle 128 intermadiate 130
'E,‘i'-(Azodimlmnyi} »\
___dpioridne @ Y _LioHEtanot
——————pe
P(n-Bu)ﬂduene KCOJIACN, RELh
RT, 4h 80T, 16h Y .
intesmediate 131 \/ Inlermediate 132 -
(_)}u ( ).. / ‘{ S: \\
Compound 88
Example 88

3-{2~(Cyanomethoxy)«-4-{(4-{[(22)-2-(méthoxyin{ino)-2~phenyieth'y§l oxy} benzyl) oxy]
phenyl} propanoic acid (88)

88 ,

Compound 88 was synthesized from (4-{[(22)-2-(methoxyimino)-2-phenylethyl] oxy}

phenyl) methanol (1.0 g, 5.0 mmol) and ethyl 3-(2, 4-dihydroxy phenyl) propanoate (1.16 g,
4.0 mmol) by foliowing the procedure described in scheme 31 (0.0031 g, yield: 8.16%).

intermediate 128: 2, 4-Bis (benzyloxy) benzaldehyde

To a 250 mb RB flask fitted with magnetic stirrer was charged 100 mL of acetonitrile.
Te the stirred solvent was added 2, 4-dihydroxybenzaidehyde (10.0 g, 72.0 mmaol) and K,CO3
(18.87 g, 144.0 mmol), Then it was stirred for 15 min, slowly was added benzyibromide
(12.38 g, 72.0 mmol), the- RM was heated to 80 T for 3 h. Then, the solvent was removed
under reduced pressure and the compound was extracted withhethyl acetate (50 mL X 3). The
organic layer washed with water and saturated brine soiution and dried over anhydrous
Ma,SQ, and evaporated to dryness to get the crude product. The crude material was purified
Aby silica gel column chromatography using ethyl acetate and petroleum ether as elutants to
obtain the product (2.3 g, yield: 10.03%). ‘

intermediate 129: Ethyi (2£)-3-{2, 4-bis (benzyioxy) phenyl] prop-2-encate
To a 100 mL RB flask fitted with magnetic stimer was charged with 25 mbL of

tetrahydrofuran. To the stirred solvent was added sodium hydride (0.35 g, 14.0 mmol) portion
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wise at 0 °C, followed by triethyi phosphonoacetate (3.23 g, 14.0 mmol). The reaction mixture
was stirred at 0 °C for 30 minutes. To the stirring solution, 2, 4-bis (benzyloxy) benzaldehyde
(2.3 g, 7.2 mmol) 'in tetrahydrofuran (2 ml) was added drop wise and stirred at room
temperature 16 h. After completion of the reaction, the reaction mixture was poured into ice
and exiracted with ethyl acetate (50 mL). The organic layer was washed with water (25 mL)
and saturated brine solution (25 mL). The organic layer was dried over anhydrous Na;SO,
and the solvent was removed under reduced bressure. The crude material was purified by
silica gel column chromatography using ethy! acetate and petroleum ether as elutants. The
product was obtained as colourless oil (2.3 g, vield: 82.14%).

intermediate 130: Ethyl 3-(2, 4-dihydroxyphenyl) propancate

To a 500 mbL parr shaker  flask was charged with ethyl (2£)-3-[24-
bis(benzyloxy)phenyljprop-2-enocate (2.3 g, 5.92 mmot), ethyl acetate (10 mL}) and methanol |
(10 mL). To the reaction mixture was added palladium ﬁydroxide {20%) and kept for
hydrogenation at 50 psi for 2 h. After comb!etion of the reaction, the reaction mixture was
filtered through celite, washed thoroughly with ethyl acetate (25 mL) and concentrated to
distill off the solvent. The product was obtained as brown solid (1.2 g, yield: 96.8%).

intermediate 131: Ethyl 3-{2-hydroxy-4-[{4-{[(22}-2-{methoxyimino)-2-phenylethyl] oxy}
benzyl) oxy] phenyl} propanocate

. To a 100 mL RB flask fitted with magnetic stirrer was charged with 20 mL of toluene.
To the stirred solvent were added (4-{{(2E, 2Z)~2-(methoxylmmo)-Z-phenylethyI] oxy}
phenyt)methanol (1.16 g, 4.0 mmol) and ethy!l 3-(2,4-dihydroxyphenyl)propanoate (1.0 g, 5.0
mmol), The reaction mixture was brought to 0 °C; tributylphosphine (1.5 g, 7.0 mmol) was
added andj stired for 10 minutes, To the reaction mixture was added 1,1-

. {azodicarbonyl)dipiperidine (1.2 g, 5.0 mmol) in toluene (2 mL) drop wise. The reaction

mixture was stirred at room temperature for 8 h. The reaction mixture was diluted with ethyl
acetate (25 mL) and washed with water (25 mL). The o'rgéﬁié layer was washed with brine
solution (25 mi). The organic layer was dried over Na,50, and the solvent was removed -
under reduced pressure. The crude material was purified by silica gel column
chromatography using ethyl acetate and petroleum ether as elutants. The product was
obtained as colourless oil (0.15 g, 6.48 %).

Intermediate 132: Ethyl 3-{2-(cyanomethoxy}-4-[(4-{[{22)-2-(methoxyimino}-2-
phenyiethy'l] oxy} benzyl) oxy] phenyl} propanocate
To a 25 mL RB flask fitted with magnetic stirrer was charged with 2 mL of acetonitrile.
To the stirred solvent were added sthyl 3-{2-hydroxy-4-{(4-{[(2E, 2Z)-2-(methoxyimino)-2-
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phenylethyl] oxy} benzyl) oxy] phenyl} propanoate (0.1 g, 0.2 mmol), potassium carbonate
{0.055 g, 0.4 mmol). The reaction mixture was brought to 0 °C, was added chloroacetonitrile
(0.024 g, 3.0 mmot) in acetonitrile (20 ml.) drop wise and stirred at 80 °C temperature for 16
h. The reaction mixture was concentrated to distill off the solvent. The obtained residue was
dissolved in water and extracted with ethyl acetate (20 mL). The organic layer was washed
with water (10 inL) and saturated brine solution (10 mL). The organic layer was dried over
anhydrous‘ Na, S0, and the solvent was removed under reduced pressure. The crude material
was purified by silica gel column chromatograbhy using ethyl acetate and petroleum ether as
elutants to obtain product (0.05 g, yiéld: 50.0%).

Compound 88: 3—{2~(Cyanomethoxy)-4-[(4-{[(22)-2—(methoxyiminb)-z-phenylethyi] oxXy}
benzyi) oxy] phenyl} propanocic acid -

To a 1‘0 mi RB flask fitted with magnetic stirrer was charged with 1 mL of
tetrahydrofuran. To the stirred solvent were added ethyl 3-{2-(cyanomethoxy)-4-[(4-{[(2E, 22y -
2-(methoxyimino)-2-phenylethyljoxy} benzyl) oxy] phenyl} propanoate (0.04 g, 0.079 mmol)

“and ethanol (0.5 mL). The reaction mixture was brought to 0 °C and lithium hydroxide

(0.0057 g, 0;23 mmol) in water (1 mL) was added drop wise. The reaction mixture was stirred
overnight. After combletion of the reaction, the reaction mixture was concentrated to distill off
the solvent. The salt was dissolved in water (1 mL) and extracted with ether (5 mL). The
aquéous layer was acidified with 1N HC} to make pH 3 and ektract_ed with ethier (5 mL). The
organic layer was washed with brine solution (5 mL), the solvent was distilled off and dried.
The crude material was purified by silica gel column chromatography using ethyl acetate and
petroleum ether as elutants to obtain product (0.0031 g, yield: 8.16%). )

Exémple 8%
3-{2-{Carboxymethoxy}-4-[{4-{[{2E, 2Z}-2-(methoxyimino)-2-phenylethyl] oxy} benzyl}
oxy] phenyl} propaﬁoic acld (89)

89
Compound 89 was synthesized from (4<{[(2Z)-2-(methoxyimino)-2-phenylethyi] oxy}
phenyl) methanol (1.0 g, 5.0 mmol) and ethyl 3-(2, 4-dihydroxy phenyl) propanoate (1.16 g,
4.0 mmol) by following the procedure described in scheme 31 (0.006 g, vield: 15.38%).
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Example 90
{2-{3-Ethoxy-3-oxopropyl)-5- {(4—{[(25, 2Z)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl)
oxy] phenoxy} acetic acid (9190} :

%00]

HO
5 90
Compound 99 was synthesized from (4-{{(22)-2-(methoxyiminc}-2-phenylethyl] oxy}
phenyl) methano! (1.0 g, 5.0 mmol) and ethyl 3-(2, 4-dihydroxy phenyl) propanoate (1.16 g,
4.0 mmol) by following the prdcedure described in scheme 31 (Ol0008 g, vield: 19.28%).

10 Scheme 32

i0 % Pd-C Intarmediate 13
Qumonne DIAD/PPh,
r——
K,CO,IACN EtOAc 2h ey THE

RT. 120 RT, 16h
Intermediate 118 Intermedsate 133 ) intermediate 133

M NaOH

C 0 weonTHr D b o
RT, 30 min

OH

Intermadiate 135 Compound 91
Exampie 91

15 3-{4-[{4-{[(2Z)-2-(Methoxyimino}-2-phenylethyl] oxy} benzyl) oxy] phenyl} hexanoic acid

{21)
o 0
N OH
d—\ O’Q’\o

. Compound 91 was synthesized from (4-{{(22)—2~(methoxy§mino)-z-phenyfethyl] oxy}

20 phenyl) methanol (0.134 g, 0.5 mmol) and methyl 3-(4-hydroxyphenyl) hexanoate (0.11 g, 0.5

mmol} by following the procedure described in scheme 32 (0.012 g, vield: 24,73%;); Purity:
87.06%. ‘ )
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intermediate 133: Methyl 3-[4-(benzyloxy)} phenyl] hex-4-ynoate

To a 250 ml RB flask fitted with magnetic stirer was charged with 30 mbL of
acetonitrile. To the stirred solvent were added methyl 3-(4-hydroxyphenyl}hex-4-ynoate (3.8 -
g, 17.4 mmot), potassium carbonate (7.2 g, 52.2 mmot). The reaction mixiure was brought to A
0 °C, was added benzyl bromide (4.47 g, 1.5 mmol) in acetonitrile (20 mL.) drop wise and
stirred at room temperature for 16 h. The reaction mixiure was concentrated to distill off the
solvent. Water (20 ml) was added and extracted with ethyl acetate (60 mL). The organic
layer was washed with water (20 mL) and saturated brine solution (20 mL). The organic layer
was dried over anhydrous NaS0; and the solvent was removed under reduced pressure.
The crude material was purified by silica gel column chromatography using ethyl acetate and
peiroleum ether as elutants to obtain product (4.2 g, vield: 78.35%).

intermediate 134: Methyl 3-{4-hydroxyphenyl} hexanoate

To a 500 mL part hydrogenater flask with ethyl acetate (5 mL) and quinofine (0.117 g,
1.4 mmol), was added methyl 3-{4-{benzyloxy) phenyl] hex-4-ynoate (0.2 g, 65.0 mmol) and
10% Pd/C (0.015 g) under N, atmosphere. The RM was hydrogenated for 2h. The RM was -
diluted with ethyl acetate (10 mlL), filtered the catalyst through celite and evaporated to
dryness under reduced pressure, The crude was purified by flash column chromatography on
silica gel (100/200 mesh), to give the praduct (0.11 g, vield: 76.38%).

Intermediate 135: Methyl 3-{4-[{4-{[(22}-2-(methoxyiminc)-2-phenylethyl] oxy} benzyl)
oxyl phenyl} hexanoate

To a 50 mL RB flask fitted with magnetic stirrer was charged dry THF {5.0 mL) and (4-
{{(22)—2*(me'thoxyimiﬁo)~2-phenyiéﬂ1yl} oxy} phenyl) methanol (0.134 g, 0.5 mmof).' To the
above mixture methyl 3-(4-hydroxyphenyl)hexanoate (0.11 g, 0.5 mmol) was added and the
resulting mixture stirred at 0 T for § min. Triphe nyl phosphine (0.17 g, 0.65 mmol) was
added to the mixture and stirred at 0 T for 15 min followed by the addition of
diethylazadicarboxylate(0.13 g, 0.65 mmol). After stirring the resulting mixture at RT for 16 h,
the RM was evaporated to remove the THF, The residue was diluted with wafer (15 mL) and
extracted with ethyl acetate (15 mL X 2). The organic layer was washed with saturated brine
solution (15 mb) and dried over anhydrous Na,S0,. Concentration of the solvent and
purification of the resuiting residue by column chromatography on silica gel (100/200 mesh),
using petroleum ether and ethyl acetate as elitent, gave the product (0.05 g, yield: 21.74%)
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Compound 91: 3-{4-[{4-{[{2Z)-2-(Methoxyimino)-2-phenylethyl] oxy} benzyl) oxy]
phenyl} hexanolc acid '
To a 25 mL RB flask fitted with magnetic stirer was charged with 3 mL of

" tetrahydrofuran. To the stirred solvent were added methyl 3-{4-[(4-{{(22Z}-2-(methoxyimino)-2-

phenylethyl] oxy} benzyl) oxy] phenyl} hexanoate (0.017 g, 0.03 mmol), methanol (0.5 mL)
and sodium hydroxide (0.013 g, 0.32 mmol) in water (0.5 mL). After addition, the reaction
mixture was stirred at room temperature 30 minutes. The reaction mix'turé was concentrated
to distill off the solvent; the crude was washed with diethyl éther (5 mL). The salt was
dissolved in water (1 mL) and the aqueous layer was acidified with saturated citric acid

. solution to make pH 6. The aqueous layer was extracted with ethyl acetate (5 mL). The

organic fayer was dried over anhydrous Na,SO; and the solvent was removed under reduced
pressure. The crude material was purified by preparative TLC using methanol and chioroform
as eluents. The product was obtained as white semi solid (0.012 g, vield: 24.73%). MS (ES!,
120 ev): m/z = 462.1 (M+H)",

Example 92 ) . .
3-(4-{[4-({(22)«2-(Methoxyimino}-2-[4-(niethylsulfonyi) phenyl] ethyl} oxy) benzyl] oxy}
phenyl) propanoic acid (92)

7o HO~

92
~ Compound 82 was synthesized from [4-({{22)-2-(methoxyimino)-2-{4-(methylsulfonyi)
phenyl] ethyl} oxy) phenyl] methano! (0.57 g, 1.63 mmol) and methyl 3-(4-hydroxyphenyl)
propanoate (0.293 g, 1.63 mmol) by following the procedure described in scheme 5 (0.2 g,
yield: 39.91%); Purity: 96.52%, ‘
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Scheme 33

N~

E intermediate 43
(j\/o P(n-Bu),/T oluene ' "_\/ O\Q
1,1 ~(Azadacarbonyi dJ

OH dipiperidine, imermedlate 136

Intermediate 13 . RT, 4h
__AaNaOH NaOH @"\/ O\C
MeOHfi‘ HF
RT, 4h Compound 33
Example 93 ;

4-Amino-3-{4-[{4-{[(22)-2-(methoxyimino)-2-phenyliethyl] oxy} benzyl) oxy] phenyl}-4-

oxobutanoic acid {93}
O~
O
OH
4 . N

Compound 93 was synthesized from (4-{[(2Z)-2-(methoxyiminc)-2-phenylethyl] oxy}
phenyl) methano! (30.93 g, 114.0 mmol) and methyl 3-cyano-3-(4-hydroxyphenyl) propanoate
{26.0 g, 127.0 mmotl) by following the proceddre described in scheme 33 (2.1 g, vield: 8.05%);
Purity: 96.52%.

Intermediate 136: Methy! 3-cyano-3-{4-{{(4-{[(22)-2-(methoxyimino}-2-phenylethyl} oxy}
benzyl} oxy] phenyi} propanocate '

To a 500 mL 3-necked RB flask fitted with magnetic stirrer was chafged with 100 mL
of toluene. To the stirred solvent were added (4-{[(2E, 22Z)-2-(methoxyimino)-2-phenylethyl)
oxy} phenymethanol (3083 g, 114.0 mmol) and methyl 3-cyano-3-(4-
hydroxyphenyl)propanoate (26.0 g, 127.0 mmol). The reaction mixture was brought to 0 °C;
iributylphosphine (33.35 g, 4.26 mmol) was added and stirred for 20 minutes. To the reaction
mixture was added 1,1-(azodicarbonyl)dipiperidine (41.56 g, 5.53 mmol) in toluene {50 mL)
was added drop wise. The reaction mixture was stirred at room temperature for 4 h. The
reaction mixture was diluted with ethyl acetate (250 ml) and washed with water. Finally the
organic layer was washed with brine solution and dried over Na,504 and the soi\}ent was -
removed under reduced pressure. The crude material was purified by silica gel column
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chromatography using ethyl. acetate and petroleum ether as elutants. The product was
obtained as colourless oil (45.0 g, 86.08 %).

Compound 93: 4-Amino-3-{4-[{4-{{{22)-2-(methoxyiminoc}-2-phenyi ethyl] oxy} bénzyi)
5 oxy] phenyi}-4-oxobutanoic acid s '

To a 500 mi RB flask fitted with magnetic stirrer was charged with 115 mL of
tetrahydrofuran. To the stirred solvent were added methyl 3-cyano-3-{4-[(4-{[(2E, 22)-2-
(methoxyimino)-2-phenyl ethyl] oxy} benzyl) oxy] phe‘nyl} propanoate (23.0 g, 0.502 mmol),
methanol (115 mL) and sodium hydroxide (25.0 mL, 4N solution). Then, the reaction mixture

10 was stirred at room temperature 2 h. The reaction mixture was concentrated to distill off the
solvent; the crude was washed with ethyl acetate (100 mL). To the residue, was added water
(50 mL) was added and the aqueous layer was acidified with saturated 1N NaOH solution to
make pH 6. The aqueous layer was extracted with ethyl acetate (200 mL). The organic layer
was dried over anhydrous Na,SO, and the solvent was removed under reduced pressure.

15 The crude material {5.0 g) was purified by. crystallization with efhyf acetate (30.0 mL) and
methana! {20.0 ml) mixture. The pro'duct was obtained as a white solid (2.1 g, yield: 9.05%).

Example 94 :
3-{3-Methoxy-4-[{4-{[{22)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyi}
20 propanoic acid (94)

94
Compound 94 was syntheéimd from (4-{[(22)-2-(methoxyimino}-2-phenylethyl] oxy}
phenyl) methanol {0.12 g, 0.446 mmol) and ethyl 3-(4-hydroxy-3-methoxyphenyl) propanoate
25 (0.1 g, 0.446 mmol) by following the procedure deseﬁbed in scheme 16 (0.08 g, yleld:
47.62%); Purity: 98.66%. '
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Scheme 34
O

) O . ’
h} O, /@\/§o P{n-Bu),/Toluene ©)I\/O©\/
\©\,OH * wo o  %1-{Azadicarbonyl) 0
intermediate 13 ! dipiperiene, 40
' Intermediate 137 3

O : “
N\ O [e] (
(E{0),P(O)CH,CO,EL Aq NaOH
NaH/THF . : \ o
o o . MeOHTHF
& ?é?"r ' . intermediate 138 .0 RT, 2h
‘0‘\1-. .
N 0@\/0
. \ OH
/0 )
Compound 95 0
Example 95

5 {2E, 22)-3-{2-Methoxy-4-[{4-{[{22)-2-(methoxyiminc)-2-phenylethyl] oxy} benzyi)'oxy]
phenyl} prop-2-enoic acid (95)

O~
N
M O\©\/O , }') .
%0“
o)

, 95
Compound 95 was synthesized  from (4-{[(2Z)-2-(methoxyimino)-2-
10 phenylethyljoxylphenyl)methanol (0.8 g, 2.95 mmol) and (2E, 22)-3-(4-hydroxy-2-
methoxyphenyl)prop-2-enoic acid (0.5 g, 3.28 mmoi) by following the pracedure described in
scheme 34 (0.3 g, yield: 25.0%); Purity: 88.76%.

intermediate 137: 2-Methoxy-4-[{4-{[{(2Z}-2-(methoxyimino)-2-phenylethyl] oxy} benzyl)

15 - oxy] benzaidehyde
To a 100 mL RB flask fitted with magnetic stirrer was charged with 20 mL of toluene.
To the stirred solvent were added (4-{[(2E, 22)-2-(methoxyimino)-2-phenylethyl] oxy} phenyl)
methanoi (0.8 g, 2.95 mmol) and 4-hydroxy-2-methoxybenzaldehyde (0.5 g, 3.28 mmol). The
reaction mixture was brought to 0 °C; tributylphosphine (0.86 g, 4.26 mmol) was added and
20 stired for 10 minutes. To the reaction rﬁi'xture was added 1, 1-
{azodicarbonyl)dipiperidine(1.39 g, 5.53 mmol) in toluene (2 mlL) was added drop wise. The
reaction mixture was stirred at room temperature for‘ 16 1. The reaction mixiure was diluted
with ethyl acetate (25 mL) and'washed with water (25 ml.). The organic tayer was washed
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with brine solution {25 mL). The organic layer was dried over Na,8S0, and the solvent was

' removed under reduced pressure. The crude material was purified by silica gel column

chromatography using ethyl acetate and petroleum ether as elutants. The product was
obtained as colourless oil (0.3 g, 25.0 %).

intermediate 138: Ethyl (2E, 22)-3-{2-methoxy-4-{(4-{{(22)-2-{methoxyimino)-2-
phenylethyl] oxy} benzyl) oxy] phenvl) prop-2-enoate

To a 100 mL RB flask fitted with magnetic stirrer was charged with 10 mL of
tetrahydrofuran. To the stirred solvent was added sodium hydride (0.035 g, 1.47 mmol)
portion wise at 0 °C, followed by triethyl phosphonoacetate (0.25 g, 1.1 mmol). The reaction
mixiure was stirred at 0 °C for 30 minutes. To the stirred solution, was added drop wise 2-
methoxy-4-[(4-{[(2E, 2Z}-2-(methoxyimino}-2-phenylethyl] oxy} benzyl) oxy] benzaldehyde
(0.3 g, 0.738 mmol) in tetrahydrofuran (2 mlL) and stirred at room temperature 16 h. After
completion of the reaction, the reaction mixture was poured into ice and extracted with ethyl
acetate (50 mL). The organic layer was washed with water (25 mL) and saturated brine
solution (25 mL), The organic layer was dried over anhydrous Na,SO, and the solvent was
removed under reduced pressure. The crude material was purified by silica gel column
chromatography using ethy! acetate and petroleum ethér as elutants. The product was
obtained as colorless oil (0.3 g, vield: 8.5%). )

Compound 85: (2E, 22)-3-{2-Methoxy-4-[{4-{[(22)-2-(methoxyimino)-2-phenyi ethyl] oxy}
benzyl) oxy] phenyl} prop-2-enoic acid

To a 25 mL RB flask fitted with magnetic stirrer was charged with 3 mlL of
tetrahydrofuran. To the stirred solvent were added ethyi (2E, 22)-3-{2-methoxy-4-[{4-{{2E,
22)-2-({methoxyimino)-2-phenylethyljoxylbenzyl)oxylphenyljprop-2-enoate (0.3 g, 0.63 mmol),
methanol (3.0 mbL) and sodium hydroxide (5.0 mi, 2N solution) in water (0.5 mL). After
addition, the reaction mixture was stirred at room temperature 2 h. The reaction mixture was
concentrated to distill off the solvent; the crude was washed with ethyl acetate (25 mL). To
the residue, was added water (1 mL) was added and the aqueous layer was acidified with
saturated citric acid solution to make pH 6. The agqueous fayer was extracted with ethyl
acefate (20 mL). The organic layer was dried over anhydrous Na,SO4 and the solvent was
removed under reduced pressure. The crude material was purified by preparative TLC using
methanol and chloroform as eluents. The product was obtained as a white semi solid (0.2 g,
yield: 71.42%). . '
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i’;’:xample 96
3-{2-Hydroxy-4-[(4-{[{2Z)-2-{methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl}
propanocic acid (96)

O~

gh O@O%OH

0]
‘886 ,

Compound 86 was synthesized from ethyl 3-{2-(cyanomethoxy)-4-{(4-{{{22)-2~
{methoxyimino}-2- phenylethyl] oxy} benzyl) oxyl phenyl} propanoate (intermediate 134, 0.1
g, 0.199 mmol) and Pd-C (0.02 g), followed by hydrolysis described in scheme 16 (0.005 g,
yield: 36.0%}); Purity: 93.97%.

~ Example 97

(2E, 2Z2)-3-{4-[(4-{[(22)-2-{Methoxyimino}-2-phenylethylloxy}benzyljoxy]-2-(5-methyl-1,2-
oxazol-3-yl)phenyi}prop-2-enoic acid

N 97 .
Compound 97 was - synthesized from (4-{{(2Z)-2-(methoxyimino}-2--
phenyiethyijoxylphenyl)methanot (0.02 g, 0.0545 mmol) and methyl (2E)-3-[4-hydroxy-2-(5-

' methy!-1.2-oxazo§~3~yl)phenyf]pi'op~2venoate {0.012 ¢, 0.0436 mmol} by following the

procedure described in scheme 18 (0.008 g, yie!d: 13.70%); Purity: 95.32%.

Example 98 .
3-Cyano-3-{4-[{(4-{[{2E}-2-(methoxyiminc)-2-phenylethyl] oxy} benzyl) oxy] phenyi}
propanocic acid {(Racemate) {(98)

\
O-.N

d” 0@%

. 58
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Compound 98 was synthesized from (4-{[(2E)-2-(methoxyimino)-2-phenylethyl] oxy}
phenyl) methano! (0.55 g, 2.03 mmol) and methyl 3-cyano-3-(4-hydroxyphenyl) propanoate
(046 g, 2.22 mimol) by following the procedure described in scheme 5 (0.008 g, yield: 30.1
%); Purity: 93.18 %. '

Example 99
3-Cyano-3-{4-[(4-{[(2E}-2-(methoxyimino}-2-phenylethyi] oxy} benzyl) oxy] phenyl}
propanoic acid (Enantiomer-1) (99)

I
OMN

en ©
89 (Enantiomer-1)
Compound 99 was synthesized from -(3-cyano-3-{4-[(4-{[(2E)-2-(methoxyimino)-2-
phenyiethyl] oxy} benzyl) oxyl phenvl} propanoic acid (compound 88) by chiral preparative
HPLC, (0.008 g, yietd'. 15 %;); Purity: '84.93%; Chiral Purity: 98 %.

Example 100 ‘

3-Cyano-3-{4-[(4-{{(2E)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl}
propanoic acid (Enantiomer;Z) (100) ‘

\
Oy

\ o
O\%OH
en ©
100 (Enantiomer-2)

Compound 100 was synthesized from (3-cyano-3-{4-[(4-{[(2E)-2-(methoxyimino)-2-
phenylethyl] oxy} benzyl) oxy] phenyl} propanoic acid (compound 98) by chiral preparative

- HPLC. (0:008 g, yield: 15 %); Puritly: 92.37%; Chiral Purity: 95 %.
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Example 101
. 3-Cyano-3-{4-[(4-{[{22)-2-(1 H-Inden-2-yl}-2-(methoxyimino) ethyi] oxy} benzyl} oxy]
phenyl} propanoic acid (101)

OH

: 101
Compound 101 was synthesized - from (4-{{(2Z)-2-(1H-inden-2-y!)-2-(methoxyimino)
ethyl} oxy} phenyl) methanol (0.078 g, 0.4 mmol) and methyi. 3-cyano-3-(4-hydroxyphenyl)
propanoate {0.11 g, 0.4 mmol) by following the procedure described in scheme 5 (0.008 g,
10 yield: 20.5 %), Purity: 87.17 %.

Example 102 ‘ ‘
3-Cyano-3-{4-[(4-{[(22)-2-(2, 3-dihydro-1 -bénzofuran~5~yl)-2-(methoxyim}ino) ethyl] oxy}
benzyl) oxy] phenyl} propanoic acid {102)

\ 0
N
OH

15 - o
B} 7
Compound 102 was synthesized from ((4-{{(22)-2-(2, 3-dihydro-1-benzofuran-5-yl)-2-
{methoxyimino) ethyl} oxy} phenyl) methano! (0.330 g, 1.0 mmol) and méthyl 3-cyano-3-(4-
hydroxyphenyi) propanocate (0.216 g, 1.0 mmol) by following the procedure described in
20 scheme 5 ({0,008 g, yield: 56.2 %); Purity: 94.55 %.
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Example 103
3-Cyano-3-{4-{{4-{[(22)-2-(2, 3-dihydro-1H-inden-5-yi)-2-{methoxyimino} ethyl] oxy}
benzyl) oxy] phenyl} propansic acid (103)

\
0

N
_ \OQ
SV Y,
OH

G
s 103
Compound 103 was synthesized from (4-{[(22)-2-(2, 3'-dihydro-1H-inden-s-y!)~2~

(methoxyimino) ethyf] oxy} phenyl) methano! (0.25 g, 0.8 mmol) and methyl 3-cyano-3-(4-
hydroxyphenyl) propanoate (0.214 g, 1.04 mmol) by foliowing the procedure described in
scheme 5 (0.008 g, vield: 38.4 %); Purity: 95.42%.

10
Example 104
3-Cyano-3-{4-{{4-{[(2E)-2-cyclopropyl-2-(methoxyimino) ethyl] oxy} benzyl) oxy] phenyi} '
propanoic acid (104)

L o
Fead o
O
W
N
15 . 104 ‘

Compound 104 was synthesized from (4-{{(2E)-2-cyclopropyl-2-(methoxyimino) ethyl]
oxy} phenyl) methanol (8.5 g, 2.12 mmol) ‘and methyl  3-cyano-3-(4-hydroxyphenyl)
propancate (0.44 g, 2.12 mmol) by following the procedure described in scheme 5 (0.008 g,
yield: 44.24 %); Purity: 85.80%.

20
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- Example 105
3-Cyano-3-{4-{{4-{{{22)-2-cyclopropyl-2-{methoxyimino) ethyl] oxy} benzyl) oxy] phenyl}
propancic acid (105} '
N,O\.‘.
0 ox
| o
W
N
5 105

Compound 105 was synthesized from (4-{[(22)-2-cyclopropyl-2-(methoxyimino) ethyl]
oxy} phenyl) methanol (0.5 g, 2.12 mmol) and methyl 3-cyano-3-(4-hydroxyphenyl)
propancate (0.44 g, 2.12 mmol) by following the procedure described in scheme 5 (0.008 g,
yield: 56.32 %); Purity; 84.26%. | :

10
Example 106
3-{4-[{4-{[(2E)-2-(Methoxyimino)-2-(3,4,4,7,7 -pentamethyl-4,5,6,7-tetrahydro-t-
benzothiophen-2-yi)ethyljoxytbenzyljoxylphenyl}propanocic acid (106)

N’O\

T
N5 @\/0
OH
] ' o}
15 106
Compound 106 was synthesized from (4-{{(2E}-2-(methoxyimino)-2-(3,4,4,7,7-
pentamethyl-4,5,8,7-tetratiydro- 1-benzothiophen-2-ylJethylloxylphenylimethanol (0.3 g, 0.7
mmol} and methyl 3-(4-hydroxyphenyl)propanoate (0.135 g, 0.7 mmol) by foliowing the

procedure described in scheme 5 (0.008 g, yield: 2.16 %); Purity: 97.59%.
20
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Scheme 35:
Hydroxytamine HMC) o Phenyl boronictid
(ﬁj NaOH N-OH  copper(l) chiotide d?_\‘(wo
D e B
% H,0, 90°C, 30 min S DCE, RT,12h 0 O
intermediate 132 Intermediate 140
. O\
Hydrazine Hydrate @’ NH,
r———————————— D1

' . RT, 3n
10% 14e0H in CHCY, intermediate 141

o .
Br HO chos
+ oH
ACN, as"c 4h
lnterm'ediata 142

Intermediate 43 interrhediate 141 Q
_trbutyt phospine ©/‘K’ \©\/ sod:um acetate
1.0 (AZOdacamonvI)drmpendme Aoei:c acid, RT, 12h ~©\/
Tolune, RT, 12h intermediate 143
‘ W oS Intermediate 144
Aq.NaOH/THFIMeOH

sstssstss e ereerreeeeossnoee SEE
- RT, 12h
Compound 107

Example 107
5 3-Cyano-3-{4-{(4-{[(2E, 2Z)-2-(phenoxy imino)-2-phenylethyl] oxy} benzyl) oxy] phenyl}

propanoic acid (107)
Ke]
N\ o!
OO0
0
’ OH

107
10 .

Compound 107 was synthesized from O-pheny! hydroxylamine (Amino oxy) benzene
(0.15 g, 1.4 mmol) and methyl 3-cyano-3-(4-{[4-(2-oxo-2-phenylethoxy) benzyl] oxy} phenyl)
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propanoate (0.2 g, 0.46 mmol} by following the procedure described in scheme 35. (0.008 g,
yield: 10 %); purity: 68.92% and 26.24%, ’

Intermediate 139: 2-Hydroxy-1H-isoindole-1, 3(2H)-Dione

To a 250 mL RB flask fitted with magnetic stirrer was charged with hydroxylamine
hydrochioride (5 g, 73 mmol) in water, then slbw!y added 50% of NaOH solution. To this
stirred solution, added phthalic anhydride (11.26 g, 76 mmol), stirred at 90 °C for 40 min.
Then cooled to RT, yeliowish solid was removed by filtration. The filtrate was neuiralized with
30% of H,S0, and solid was precipitated. The solid was filtered off on Buchner flask and
dried under line vacuum to obtain the fitle compound (6.5 g, Yield: 585.34 %) 'H NMR
(300MHz, DMSO-dg): 8 10.80(s, 1H), 7.84(3,'4H).

Intermediate 140: 2-Phenoxy-1H-iscindole-1, 3(2H)-Dione

To a 50 mL single neck RB flask wash charged with 2-hydroxy-1H-isoindole-1,3(2H)- ,
dione (1 g, 6.13 mmol), 4 A® molecular sieves (1 g) and copper (i) chioride (0.61 g, 0.06
mmot) in DCE under open atmosphere. To the stirred reaction mixture, was added phenyl
'boronic acid (1.5 g, 12.2 mmol) followed by pyridine (0.53 g, 6.7 mtﬁot) drop wise. Resulting
mixture was stired at RT for 12 h. The Reaction nﬁixturétwas dituted with DCM and then
filtered through celite pad. The organic layer was washed with saturated brine solution (50
mL) and dried over Aanhy'drous Nay804. The solvent was removed under reduced pressure o
afford off white solid. 'H NMR (300MHz, CDCl,): & 7.83-7.86(q, 2H), 7.73-7.77(m, 2H), 7.28-
7.30 (m, 2H), 7.07-7.11(m, 3H).

Intermediate 141: O-Phenyl hydroxylamine (aminooxy) benzene

A 50 mL RB flask was charged with 2-phenoxy-1H-isocindole-1, 3(2H)-dione (06g, 2.5
mmol) and 10% of MeOH in CHCI; (15 mL). To the stirred solution was added hydrazine
hydrate (0.37 mL, 7.53 mmol) in drop wise at RT and continueéd stirring for 3 h. phthaizine [by
product] thrown out as solid, was filtered off and washed the solid with 10% of MeOH in
CHCl;. Filtrate was dried over anhydrous ‘Nazsog; and concentrated to afford crude product
which was taken‘to next step immediately.

Intermediate 142: 2-[4-{Hydroxy methyl) phenoxy]-1 «pﬁenyiethan@ne

To a 100 mL RB flask fitted with magnetic stirrer was charged 20 mL of acetonitrile.
To the stirred solvent was added 4-Hydroxy-benzylalcohol (6.74 g, 25.1 mmol) and K,CO,
(10.4 g, 75.3 mmol). Then it was stirred fpr 5 min. 2-bromo-1-phenylethanone (5 g, 25.1

~mmol) was added. Then RM heated 80 T for 2 h, Afte r completion of the reaction (reaction

monitored by TLC), the RM was concentrated in vacuum to remove the acetonitrile. To the
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residue was then added 10 mL of water and extracted with ethy! acetate (15 mL X 2). The
organic layer was washeél with saturated brine solution (15 mL), dried over anhydrous
Na,S0, and evaporated to dryness gave the titled compound (5 g, vield: 82.2%); 'H NMR
(300MHz, CDCls): 8 7.92-7.94(d, 2H), 7.53-7.58(t, 1H), 7.41-7.46(, 2H), 7.21-7. 24(d 2H),
6.85-6.86(d, 2H), 5.22(s, 2H), 4.55(s, 2H).

Intermediate 143: Methyl 3-cyano-3-(4-{[4~{2-ox0-2-phenylethoxy) benzy!] oxy} phenyl)
propanoate

To a 100 mL of two neck RB flask was charged with 2-[4-(hydroxy methyl) phenoxyl-
1-phenylethanone (2.5 g, 10.3 mmol) and methyl 3-cyano-3-(4-hydroxyphenyl) propanoate
(2.5 g, 12.4 mmol) in 50 mL of toluene. To this added tributylphosphine (3.33 g, 16.5 mmol) at
0°cC and added 1, 1'-(Azodicarbonyl} dipipetidine (4.165 g, 16.5 mmol) portion wise over a
period of 15min at 0 T. After 12h of stirring at RT, the mixture was diluted with n-hexane and
stirred for 10 min. Solid formed was fillered off and the filtrate was concentrated to afford
crude product which on trituration with ethyl acetate and pet ether gave pure product. (2.5 g
yvield: 56.1 %);'H NMR (300 MHz, DMSO-dq): & 8.01.8.03(d, 2H), 7.67-7.72(t, 1H), 7.55-
7.60(t, 2H), 7.34-7.37(d, 4H), 6.96-7.02(t, 4H),5.59(s, 2H), 5.01(s, 2H), 4.37-4.46(m, 1H),
3.61(s, 3H),3.07-3.16(m, 1H), 2,90-2.97(m, 1H).

Intermediate 144: Methyl 3-cyano-3-{4-[{4-{[(2E, 2Z}-2-(phenoxy imino)-2-phenylethyl]
oxy} benzyl) oxy] phenyl} propanoate

To a 50 ml single neck RB flask charged with methyi 3-cyano-3-(4-{{4-(2-ox0-2-
phenylethoxy)benzylloxy}phenyl)propanoate (0.2 g, 0.466 mmol) in acetic acid (2 mL) was ‘
added O-phenyl! hydroxylamine (0.15 g, 1.4 mmo!) followed by sodium acetate(0.076 g, 8.32
mmol), Reaction mixture was stirred at RT under nitrogen atmosphere for 3h, Then, the RM
was diluted with ethyl acetate (25 mL) and the organic layer was washed with water (20 mL).
The organic layer was dried over anhydrous Na,SO; and the solvent was removed under
reduced pressure. The product was obtained as oil. (o.*éz g, vield: 42.85 %); MS (ESI, 120
eV): m/z =521.2 (M+H)*; 'H NMR (300MHz, CDCl): 8 7.70-7.74(m, 2H), 7.34-7.35(d, 4H),
7.23-7.28(m, 8H), 6.86-6.94(m, 4H), 5.36(s, 2H), 4.89(s, 2H), 414419(t 1H), 365(3, 3Hj),
2 88-2.96(dd, 1H), 2.70-2.78(dd, 1H)

Compound 107:-3-Cyano-3-{4-[{4-{[{2E, 2Z)-2-(phenoxy imino}-2-phenylethyl] oxy}
benzyl) oxy] phenyl} propanoic acid

To a 10 mL RB flask fitted with magnetsc stirrer was charged 3 miL of THF. To the
stirred solvent was added methyl 3-cyano-3-{4-{(4-{[(2Z)-2-(phenoxy imino)-2-
phenylethylloxylbenzyl)oxylphenyl}lpropanoate(0.11 g, 0.211 Enmoi) and methanol (3 mL).
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. The RM was brought to 0 T and sodium hydroxide (0. 03 g) in water (1 mL) was added drop
wise. Then the reaction was stirred at RT for 12 h. Then, the solvents were evaporated and
the crude was dissolved in minimum amount of water (2 mL) and the aqueous layer was
washed with ether (5 mL X 2). The aqueous layer was acidified to pH 3 with 1N hydrochloric

5 acid. The aqueous layer was extracted with- ethyl acetate (5 mL X 2). The organic layer was
washed with saturated brine solution (5 mL) and dried over anhydrous Na,S0,. The solvent
was removed under reduced pressure, solid obtained as semi-solid. (0.008 g, yield: 8.0%});
purity: 69.92% and 26.24%

10  Example 108 |
3-(4~{[4-{{(2E, 22)-2-[(Benzyloxy) imino]-2-phenylethyl} oxy) benzyl] oxy} pheny)
propanoic acid (108} - : :

108 .

15 Compound 108 was synthesized from O-benzyl hydroxylamine [(aminooxy) methyl]
benzene (0.07 g, 0.4 mmol) and methyl 3-(4-{{4-(2-oxo-2-phenylethoxy)} benzyl] oxy} phenyl)
propanoate (0.15 g, 0.4 mmol) by following the procedure described in scheme 35 (0.06 g,
yield: 32.5 %); purity: 84.22 % and 10.16 %.

20 Example 109 .
3-Cyano-3-{4-[{4-{[{22}-2-(hydroxy imino}-2-phenylethyl] oxy} benzyl) oxy] phenyl}
propanoic acid (109) ‘

OH
0 ' .
\'@\/O (/N
OH'
‘ O
109 |
25 Compound 109 was synthesized from O-hydroxyl amine HCI (0.34 g, 1.15 mmol) and

methyl 3-cyan0-3-(4-{[4—(2-oxo-2-pheny!ethoxy) benzyl] oxy} phenyl) propanoate (1.4 g, 3.26
mmol) by following the procedure described in scheme 35. (0.26 g, vield: 14.8 %); purity:
92.16 %. - - -
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Example 110
3-(4-{[4~({(2E, 22)-2-Phenyl-2-[(prop-2-en-1-yloxy) imino] ethyl} oxy) benzyl] oxy}
- phenyl) propanocic acid (110) '

110
Compound 110 was synthesized from O-prop-2-en-1-ylhydroxylamine
3-(aminooxy) prop-1-ene (0.2 g, 1.8 mmol) methyl 3-(4-{[4-(2-oxo-2-phenylethoxy) benzyl}
oxy} phenyl) propanoate {0.37 g, 0.09 mmol) by foliowing the procedt}re described in scheme
10 35(0.08 g, yield: 12 %); purity: 86.5 % and 9.06 %. ‘

Example 111

3-Cyano-3-{4-{[4-({(22)-2-[(cyclohexyloxy) imino}-2-phenylethyl} oxy) benzyl] oxy}
phenyl) propanoic acid {111)

0o
N
/N
Oy
& Ol s
O

111 .
Compound 111 was synthesized from O-hydroxyl amine HCI (0.16 g, 1.4 mmol) and

15

methyl 3-cyano-3-{4-{[4-(2-ox0-2-phenylethoxy) benzyl] oxy} phenyl) propanoate (0.2 g, 0.46
20 mmol) by following the procedure described in scheme 35. (0.06 g, yield: 24 %); purity: 95 %.
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Scheme 36:
- 0 !
~
i 0 10% of PUIC
Ethy! (rimethylsilyljacetate/LHMDS T ———
) EIOH/EIOAC, RT, 3h
. OH THF, -78°C to 0°C, 5h OH
' intermediate 145
o
o/\\ ’0\
& ] intermediate 13 O/I\/ @\/
~Non PPhalDSAD
THF /RT, 3h
intermediate 147
intarmediate 146 - . 0
™
O~
. EtOH, THE Lo
e ———————— ' o]
NaOH, H;0, R, 2h
compound 112 O
OH

Example 112
3-{4-{{4-{[(2Z)-2{Methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyi}-3-
phenylpropanoic acid (112)

OH
112
Compound 112 was synthesized from ethyl 3-(4-hydroxyphenyl)-3-phenylpropanoate ‘

. (0.6 g, 2.2 mmolj and (4-{[(22)-2-(methoxyimino}-2-phenylethyl] oxy} phenyl) methanol (0.6 g,

2.2 mmol) by following the procedure described in scheme 36. (0.2 g, vield: 18.2 %), purity:
98 55%.

intenmediate 148: Ethyl (22)-3«(4-hydroxyphenyl}-3-phenylprop-2-enoate
To a solution of HMDS (21.17 g, 131.1 mmol) in THF (200 mL) was cooled to -
40°C. Then it was added with n-Buli (56.7 mL, 136.22 mmol) and stired at same
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temperature for 45 min, After that (4-hydroxyphenyl) (phenyl) methanone (2 g, 10‘ mmol) in
THF was added slowly over a petiod of 10 min and stirred at ~ 40 °C to - 30 °C for one hour.
Then Ethyl (trimethyisilyl) acetate (2.42 g, 15.1 mmol) was added drop wise and stirred at 0
°C to 15 °C for completion of starting material (4 h). After reaction completed reaction was
quenched with ammonium chioride and then THF was evaporated under vacuum and the .

© . . resulted solution was partitioned between water and Ethyl acetate. The combined organic

15

20

25

30

35

fayer was dried and evaporated to get crude. The crude was purified through chromatography
and friturated with n-Hexane to afford red color oil as product (1 5 g, Yield: 55.9%), 'HNMR
(300 MHZ, CDChy): & 7.31-7.33(m, 4H), 7.01-7.74(d, 1H), 6.7-7.16(m, 4H), 6.25(s, 1H), 3.94-
3.99(q, 2H), 1.07-1.10{t, 3H)

intermediate 146: Ethyl 3-{4-hydroxyphenyl}-3-phenylpropanoate

A 500 mbL par shaker charged with ethyl (22)-3-(4-hydroxyphenyl)-3-phenylprop-2-
enoate (1 g, 3.7 mmbi) in Ethanol/Ethyl acetate was degasified with nitrogen for 2min. Added
10% of Pd/C (04 g, 10%) and applied 50 psi of H, pressure for 3 h. Reaction mixture was
filtered through celite pad and washed the pad with excess Ethanol. Organic phase was dried
over anhydrous Na,SO, and concentrated to afford oil as product.{0.6 g, Yield: 60.1%):'H
NMR (300 MHz, DMSO-dg): & 8.21(s, 1H), 7.07-7.29(m, 7H), 6.63-6.66(d, 2H), 4.29-4.34(t,
1H), 3.89-3.96(q, 2H), 3.02-3.03(d, 2H), 0.99-1.04(t, 3H) :

intermediate 147: Ethyl 3-{4-[(4-{[(22)-2-{methoxyimino)-2-phenylethyl] oxy} benzyl)
oxy] phenyi}-3-phenyipropanoate '

To a 100 mb of two neck RB flask was charged ethyl 3-(4-hydroxyphenyl)-3-
phenylpropanoate (0.6 g, 2.2 mmol) and (4-{[(2Z)-2-(methoxyimino}-2-phenylethyl] oxy}
phenyl} methano! (0.6 g, 2.2 mmol) in 20 mL of THF. To this added triphenyl phosphine
(0.755 g, 2.88 mmol) at 0 °C and added DIAD (0.59 g, 2.88 mmol) portion wise over a period
of 15 min at 0 T. After 12h of stirming at RT, the mixture was diluted with Ethyi acetate,
washed with water and brine solution successively. Organic phase was dried over anhydrous
Na,S0, and.concentrated to afford yellow oil as product (0.6 g, vield: 52.17 %); 'H NMR (300
MHz, DMSO-dg): & 7.57-7.60(m, 2H), 7.06-7.31(m, 12H), 6.84-6.86(m, 4H), 5.12(s, 2H),
4.84(s, 2H), 4.39-4.45(t, 1H), 3.8654.01(m, 5H), 2.92-2.95(d, 2H), 1.00-1.05(t, 3H).

Compound 112: 3-{4-[{4-{[{22)-2-{Methoxyimino)-2-phenylethyl] oxy} benzyl) oxy]
phenyi}-3-phenylpropanoic acid

To a 50 ml RB flask fitted with magnetic stirrer was charged 3 mL of THF. To the
stired solvent was added methyl ethyl  3-{4-[(4-{[(2Z)-2~(methoxyimino)-2-

-phenyiethyljoxyibenzyt)oxylphenyl}-3-phenyipropancate (0.6 g, 1.1 mmol) and methanol (3
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mb). The RM was brought to 0 T and sodium hydroxi de (0.09 g) in water (1 mL) was added
drop wise. Then the reaction was stirred at RT for 12 h. Then, the solvents were evaporated
and the crude was dissolved in minimum amount of water (2 mL) and the aqueous layer was '
washed with ether (5 mL X 2). The aqueous layer was acidified to pH 3 with 1N hydrochioric
5 acid. The agueous layer was extracted with ethyl acetate (5 mL X 2). The organic layer was
" washed with saturated brine solution (5 mL) and dried over anhydrous Na,S0,. The solvent
was removed under reduced pressure, solid obtained as a semi-solid. (0.2 g, yield: 35.71%);
purity: 35.7%.

10 Scheme 37 .

{
0
} } N‘
o
N" HO TBAI, NaH @/Lo
. I ——————p
4 C OH \\Q\\
mr OH

THF, 0°C to RT 4h
intermediate 148

intermediate 8
\ .
Re

4 o intermediate 148 N\ ’
- 6 - PPhy/DIAD (o] O~
THF, 0°C to RT, 2h.
. HO . O o
intermediate 2 intermediate 149

{
Ke)
N
A ' .
- NaOH, H,0 O\‘—O‘\ ’
THF: MeOH, 0° to RY, 2h OWOH
Compound 113

Example 113 /
3-(4-{{4-{{{(2E, 22)-2-(Methoxyimino}-2-phenylethyl] oxy} methyi) cyclohexyi] methyi}
15 phenyl) proplionic acid (113)
\
O
N
\
O

O’O/\/QO&%
"3
" Compound 113 was synthesized from [4-({[(2E, 2Z)-2-(methoxyimino)-2-phenylethyl]
oxy} methyl) cyclohexyl] methanol (0.7g, 24 mmol) and methyl 3-(4-hydroxyphenyl)
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propanoate (0.43g, 2.4 mmol) by following the procedure described in scheme 37. (0.4g,

yield: 38.5 %); purity: 49.3% and 50.04%.

Intermediate148: [4-({[(2E, 22)-2-(Methoxyimino}-2-phenylethyl] oxy} methyl)
cyclohexyl!] methanol

To A 100 mbL 2 necked RB flask charged with a suspension of NaH (0.33 g, 13.8
mmoi} in THF{50 mL) under Nitrogen atmosphere was added cyclohexane-1,4-diyidimethanol
(1 g, 6.83 mmol) in THF drop wise at 0 °C. This solution was stirred at the same temperature
for Smin followed by the addition of (12)-2-bromo-N-methoxy-1-phenylethanimine (1.72 g, 8.5
mmol) and TBAI (0.128 g, 0.34 mmol) slowly. Reaction mixture was stirred at RT for 4h,
Excess NaH was guenched with ice and stirred for Smin. Then, the RM was diluted with Ethyl
acetate (50 mL) and the organic layer was washed with water (20 mL). The organic layer was

dried over anhydrous Na,50, and the solvent was removed under reduced pressure. The

product was obtained as oil (0.7g, Yield: 35%); ‘H NMR (300 MHz, CDCL): & 7.59-7.83(m,
2H), 7.27-7.29(m, 3H), 4.57(s, 2H), 3.92(s, 3H), 3.34-3.41(dd, 2H), 3.13-3.23(dd, 2H), 1.19-
1.40(m, 8H)

intermediate149: Methyl3-(4~{{4-({[2E,22)~2-(methoxyimino)—z-phényiethylloxy} methyl)
cyctohexyl]- methoxy}phenyljpropanoate

To a 100 mL of two neck RB flask was charged [4-({{(2E, 2Z)-2-(methoxyimino}-2-
phenylethyljoxymethyl)cyclohexylmethanol . (0.7g, 24 mmol) and (methyl 3-(4-
hydroxyphenylipropanoate {0.43 g, 2.4 mmol) in 20 mL of THF. To this added triphenyl
phosphine (0.82 g, 3.12 mmol} at 0° C and added DIAD (0.63 g, 3.12 mmol) portion wise over
a period of 15 min at 0 T. After 12h of slirring at RT, the mixture was diluted with Ethyl
acetate, washed with water and brine solution successively. Organic phase was dried over
anhydrous Na,80, and concentrated to afford yellow oil as product (0.6 g yield: 55.17 %);’H‘
NMR (300 MHz, CDCl): 8 7.60-7.62(t, 2H), 7.19-7.29(, 3H), 7.02-7.04(m, 2H), 6.70-6.74(m,
2H), 4.57(s, 2H), 3.92(s, 3H), 3.59-3.69(m, 5H), 3.14-3.25(m, 2H), 2.81-2.82(dd, 2H), 2.52-
2.55(dd, 2H), 1.19-1.54(m, 8H). ' :

Compound 113: 3-{4-{[4-{{I{2E, 22)-2-(Methoxyimino)-2-phenylethyl] oxy} methyl)
cyclohexyl] methoxy} phenyl) propanocicacid .

To a 50 mL RB flask fitted with magnetic stirrer was charged 3 mL of THF. To the
stirred  solvent was  added methyl  3-(4-{[4-({{2E, 22)-2-(methoxyimino)-2-
phenylethyiloxyimethyllcyclohexylimethoxyiphenyl)propancate (0.6 g, 1.32 mmol) and
methanol (3 mL). The RM was brought to 0 T and so dium hydroxide (0,08 g) in water (1 mL)
was added drop wise. Then the reaction was stirred at RT for 12 h. Then, the solvents were
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evaporated and the crude was dissolved in minimum amount of water (2 mlL) and the
agueous layer was washed with ether (5 mi X 2), The aqueous ldyer was acidified to pH 3

with 1N hydrochioric acid. The aqueous layer was extracted with ethyl acetate (5 mL X 2).
The organic layer was washed with saturated brine solution (6 mL) and dried over anhydrous

5  Na,S0,. The solvent was removed under reduced pressure, solid obtained as oil. 029,
vield: 70 %); purity: 49.3% and 50.04%.
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Example 114:
3-{6-[{4-{[(2Z}-2-{Methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] pyridin-3-yi}
propanoic acid (114)

HaC

a

114

\o/

Compound 114 was synthesized from 2-[4-(bromomethyl) phehoxy}ﬂ-phenylethénone
(0.861 g, 2 mmol) and 6-hydroxypyridine-3-carbaldehyde (0.25 g, 2 mmol) by following the
procedure described in scheme 38. (0.01g, Yield: 21.8 %) purity: 85%.

Intermediate 150: Géﬂydroxypyridine-3-carbéldehyde

To A 100 mL RB was charged with 6-methoxypyridine-3-carbaidehyde (1 g, 7 mmof)
was added 3N HCI (20 mL) and then refluxed it at 100 °C for 12h. RM was cooled slowly to
RT. Solid was obtained up on cooling. 1t was filtered off on Buchner flask and dried under
line vacuum to obtain the title compound as white crystals {0.3g, Yield: 37%)

Intermediate 151: 2-{4-(Bromomethyl) phenoxy}-i-phenylethanone

To a 50 mb RB flask charged with 2-[4-(hydroxymethyl)phenoxyl]-1-
phenylethanone(10 g, 41.2 mmal) in DCM was added phosphorus tribromide(16.76 g, 61.9
mmol) in drops over period of 5min at 0 °C. Reaction mixture was stirred at RT for 1h and
then quenched with ice-water. Diluted it with excess DCM, washed with water, sat.NaHCO;
solution and brine solution successively. Organic phase was dried over anhydrous Na;SO,
and concentrated to afford product (8 g, Yield: 71.4%); 'H NMR (300MHz, DMSO-dg): 5 7.90-
7.93 (t, 2H), 7.53-7.58 {t, 1H), 7.41-7.46 (t, 2H), 7.23-7.26(d, 2H), 6.81-6.84(t, 2H), 5.20(s,
2H), 4.40(s, 2H). :

Intermediate152: §-{[4-(2-Oxo-2-phenylethoxy) benzyl] oxy} pyridine-3-carbaldehyde
To a éoiution bf methyl 6-hydroxypyridine-3-carbaldehyde.{ 0.25 g, 2 mmol) in DMF
(10 mL) was added cesium carbonate ( 0.97 g, 3 mmol) and stirred at RT for 30 min then
added 2.[4-(bromomethyl)phenoxy}-1-phenylethanone(0.61g, 2 mmol) this resulting mass
was stirred at 80 °C for 12h, reaction quenched with water and extracted with ethyl acetate
,Organic layer was washed with water and brine solution dried over anhydrous Na,S0O, and
concentrated to afford crude product which was purified by column chromatography to get
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pale brown solid as product (0.4 g, Yield:60%); 'H NMR (300MHz, CDCls): § 8.59(s, 1H)7.95-
8.02(m, 2H), 7.67-7.78(m, 3H), 7.54-7.59(m, 2 H), 7.30-7.33 (d, 2H), 6.93-6.96(d, 2H), 6.49-
6.53(d, 1H), 5.57(s, 2H), 5.11(s, 2H). ' :

Intermediate 153: Ethyl (2E}-3-{6-{{4-(2-ox0-2-phenviethoxy) benzyl] oxy} pyridin-3-yi)
prop-2-enoate

To a stirring suspension of NaH (0.025 g, 1 mmol) in dry THF (10 mL) at 0° C was
added Triethy! phosphonoacetate (0.224g, 1 mmol) slowly and stirred for 30 min then added
6-{[4-(2-ox0-2-phenylethoxy)benzyiloxy}pyridine-3-carbaldehyde(0.4.g, 1 mmotl) dissolved in
THF and stirred at RT for 12h. RM quenched with ice and diluted with ethyl acetate, organic
layer was washed with water and brine, dried over ‘anhydrous Na,S0, and concentrated.
Crude product was purified by column chromatograpﬁy to afford pale yellow ofl as product
(0.13 g, Yield: 31%); MS (ESI, 120eV): m/z = 418 (M+H)".

Intermediate 154: Ethyl 3-(6-{[442-oxo-ﬁ-phenyiethoxy) benzyl] oxy} pyridin-3-yi)

propanoate

A solution of ethyi (2E)-3-(6-{[4—(2—oxo-2-'phenytethoxy)benzyi]oxy}pyrid%n~3~yl)prop-zw
enoate(0.13 g, 0.31 mmol) in ethyl acetate ethano! mixture was degassed well and added
palladium carbon (10 mg), and stirred under hydrogen bladder for 3 hrs. Reaction mass was
fittered through celite pad and concentrated to a colourless oil (0.12g, Yield: 85%); MS (ESI,
1206V): miz = 420 (M+H)" ‘ |

intermediate 155: Ethyl 3-{6-[{4-{I{22)-2-{methoxyimino)-2-phenylethyl] oxy} benzyl)
oxy] pyridin-3-yl} propanocate : ‘

To a solution of ethyl (2E)-3-(6-{[4-(2-ox0-2-phenylethoxy)benzyljoxy}pyridin-3-
yhprop-2-enoate(0.13 g, 0.3 mmol) in ethanol was added pyridine (0.038 g, 0.45 mmol) and
O-Methoxylamine hydrochloride ,the resulting mass was refiuxed at 80 °C for 3 h. Reaction
guenched with water and extracted with ethyl acetate ,organic layer was washed with water
and brine solution dried over anhydrous Na;S0, and concentrafeci to colourless oil (0.03 g,

' Yield: 23%); MS (ESI, 120eV): m/z = 449 (M+H)".

Compound 114: 3-{6-[(4-{[(2Z)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy]
pyridin-3-yi} propancic acid B

To a stirring solution of ethyl 3-{6—[(4~{{(22)-2—(meth0xyimino)-2-pheﬁylethylj oxy}
benzyl) oxy] pyridin-3-yi} propanoate (0.03 g, 0.067 mmol) in the mixture of THF and Ethanol
was added aqueous NaOH (0.03 g, 0.067 mmof)} at 0 °C,then stirred at RT for 2 h. After the
completion of the SM reaction mass was concentrated under vacuum at 25 °C to remove
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solvents and diluted with water. Aqueous portion was neutralized with citric acid up to neutral
pH then extracted with ethyl acetate organic layer was washed with water and brine, dried
ovel Na,S0, and concentrated .- Crude product was purified by preparative TLC to afford
colouriess oil as product (0.01 g, Yield: 35%); purity: 85%.

5
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Example 115
3-{4'{[(2Z)-2-(Methoxyimino)-2-phenylethyl] oxy} biphenyl-4-yl} propanolic acid (115)
HyC )
\
,O
"\
iad '
"%
115
15

Compound 115 was synthesized from ethyl 3-(4*-hydroxybiphenyl-4-yl) propanoate
(0.27 g, 1 mmol) and (12)-2-bromo-N-methoxy-1-phenylethanimine (0.23 g, 1 mmol) by
following the procedure described in scheme 39. (0.2 g, 49.8 %) purity: 99.5%.
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intermediate 156: 4'-Methoxybiphenyi-4-carbaldehyde

To a solution of (4-methoxyphenyl)boronic acid (1 g, 6.6 mmol) and 4-
bromobenzaldehyde (1.2 g, 3.5 mmol) in ethanol water mixture was added potassium
carbonate (1.7 g, 12.0 mmol) and degasified well and added tetrakis {0.7 g, 0.6 mmol) and
stirred under argon for 12 h, reaction mass diluted with water and extracted with ethy! acetate
,organic layer was washed with water and brine solutions , dried over anhydrous Na,SO, and
concentrated to brown solid as product {(1g, vield: 71.4%).'"H NMR (300MHz, CDCL): d
9.96(s, 1H), 7.84(d, 2H), 7.63-7.66(d, 2H), 7.51-7.54(s, 2H), 6.93-6.95(d, 2H), 3.80(s, 3H)

intermediate 157: Ethyl (22)-3-(4"-methoxybiphenyi-4-yl) prop-2-enoate

To & stirring suspension of NaH (0.14 g, 5.8 mmol) in dry THF (10 mL) at 0 °C was
added Triethyl phosphonoacetate (1.3 g, 5.8 mmof) slowly and stirred for 30 min then added
4-methoxybiphenyl-4-carbaidehyde (1 g, 4.7 mmol) dissolved in THF and stirred at RT for
overnight. RM quenched with ice and diluted with ethyl acetate, organic layer was washed
witﬁ water and brine, dried over anhydrous sodium sulphate and concentrated to afford title
compound as white solid (1 g, Yield: 74.4%): 'H NMR (300MHz, CDCl3): 8 7.47-7.61(m, 8H),
6.90-6.93(d, 2H), 4.17-4.24(m, 2H), 3.78(s, 3H}), 1.25-1.30(t, 3H).

intermediate 158: Ethyl 3-(4"-methoxybiphenyl-4-yl} propa'n‘oate

To a solution of ethyl (2E)-3-(4-methoxybiphenyl-4-yliprop-2-encate(1g, 3.5 mmol) in
ethyl acetate was added acetic acid and degassed well with argon and added palladium
carbon (100 mg)and stirred under hydrogen for overnight, TLC shows a new spot , RM
filtered through celite and washed with ethyl acetate and concentrated to afford white solid
(0.7, Yield: 71.4%).

intermediate 159: Ethyl 3~(4'-hydroxybiphenyM-yl) propanocate

To a solution of ethyl 3-(4'-methoxybiphenyl-4-ylJpropanoate (0.35 g, 1.2 mmol) in
dichloromethane was added boroniribromide (0.4 g, 1.6 mmol) at 0 °C and stirred at RT for 30
min, Reaction quenched with ethanol and diluted with water and extracted with
dichloromethane , organic layer was washed with NaHCO; , water and brine solution and
dried over sodium sulphate then concentrated to white solid (0.27 g, Yield:83.3%): 'H NMR
(300MHz, CDCL): & 8.49(s, 1H), 7.43-7 48(t, 4H), 7.23-7.26(d, 2H), 6.81-6.84(d, 2H), 4.01-
4,08(m, 2H), 2.83-2.88(t, 2H), 2.59»2.64(%, 2H), 1.13-1.18¢, 3H). ‘
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Intermediate 160: Ethyl 3-(4'-{{[(22})-2-(methoxyimino)-2-phenylethyl] oxy} biphenyl-d-yl)
propanocate

To a solution of ethyl 3-(4'-hydroxybiphenyi—4«yl)propanoate(O,Z? g, 0.001 mmol} in
acetonitrile was added potassium carbona;e (0.27 g, 0.002 mmol) and (1Z}-2-bromo-N-
methoxy-1-phenylethanimine (0.23 g, 0.001 mmol) and refluxed at 80 °C for 3 h .RM was
dituted with water and extracted with ethyl acetate ,Organic layer was washed with water and
brine solution , dried over anhydrous Na,SQ, and concentrated to get crude product which
was purified by comb flash to get white gummy solid as product (0.25 g, Yield: 60%): MS
(ESI, 120eV): m/z = 418 (M+H)"; 'H NMR (300MHz, CDCly): 8 7.58-7.63(m, 2H), 7.37-7.42(m,
4H), 7.26-7.28(m, 3H), 7.15(d, 2H}, 6.88-6.80(d, 2H), 5.15(s, 2H), 4.03-4.10(m, 2H), 3.99(s,
3H), 2.87-2.93(t, 2H), 2.54-2.60(t, 2H), 1.17-1.19(t, 3H).

Compound115: 3-(4-{[(2Z}-2-(methoxyimino)-2-phenyiethyl] oxy} biphenyi-4-yl)
propanoic acid '

To a solution of ethyl 3-(4'{[(22)-2-(methoxyimino)-2-phenylethyiloxy}biphenyi-4-
yi)propanoate (0.25 g, 0.6 mmol) in THF was added ethancl and agueous solution of NaOH
and stirred at RT for 2 h reaction mass was concentrated to remove solvents and diluted
with water and neutralized with 1 N HCI and extracted with ethyl acetate ,organic layer was
washed with water and brine solutions dried over anhydrous Na,SO4 and concentrated to
white solid (0.2 g, 83.3%); purity: 99.5% ‘
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Example 116:-

5 Dimethyl (2—{4~[(4~{{(2E 22)-2- (methoxylmino)-z-phenylethyl] oxy} benzyl) oxy] phenyi}
ethyl) phosphonate (116)

)
0
N

\O\Q\\

116
10 Compound 118 was synthesized from 2-{4-(bromomethyl) phenoxyj-1-phenylethanone
(0.2 g, 0.8657 mmol) and (Dimethy! [2-(4-hydroxyphenyl) ethyl] phosphonate (0.17 g, 0.657
mmol} by following the procedure described in scheme 40. (0.006 g, vield: 12.6 %); purity;
79.9% and 12.52%

15 intermediate 161: 4-(Benzyloxy) benzaldehyde
To a 100 ml RB flask fitted with magnetic stirer was charged 80 mi of acetonitrile.
To the stirred solvent was added 4-hydroxy benzaldehyde (4 g, 33 mmol) and K,COs (9 g, 65
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\

mmot). Theh it was stirred for 5 min. Benzyl bromide (6.7 g, 39 mmol) was added. Then RM
heated 80 T for 2 h. After completion of the reaction (reaction monitored Sy TLC), the RM
was concentrated in vacuum to remove the acetonitrile. To the residue was then added 100
mL of water and extracted with ethyt acetate (150 mL X 2). The organic layer was washed
with ‘saturated brine solution (50 ml.}, dried over anhydrous Na;$O, and evaporated to
tiryness gave the titled compound (4.5 g, 64.75%).

Intermediate 162: Diethyl {(E)-2-[4-(benzvioxy) phenyl] ethenyl} phosphonate

To A 100 mL 2 necked RB flask charged with a suspension of NaH (0.14g, 5.67
mmol) in THF (50 ml) under Nifrogen atmosphere was added tetraethyl
methanediylibis(phosphonate) (1.63 g, 5.67 rrimol) in THF drop wise at 0 °C. This solution
was stirred at the same temperature for 5min followed by the addition of 4-(benzyloxy)
benzaldehyde slowly. Reaction mixture was stirred at RT for 4 h. Excess NaH was quenched
with ice and stirred for 5 min. Then the RM was diluted with ethyl acetate (50 mL) and the
organic layer was washed with water (20 mL). The organic layer was dried over anhydrous
Na,S0, and the solvent was removed under reduced pressure. The product was obtained as
oil (1.6 g, yield: 98%). 'H NMR (300 MHz, CDCL): 8 7.28-7.45(m, 8H), 6.89-7.23(d, 2H), 5.96-
6.08(t, 1H), 5.03(s, 2H), 4.0-4.1(m, 3H), 1.26-1.30(t, 3H) '

intermediate 163: Diethy! [2-{4-hydroxyphenyl) ethy{] phosphonate

A 8500 mL bar shaker charged with ethyl dimethyl {(E)-2-{4-
(benzyioxy)phehyi]ethenyii}phosphonate (1.6 g, 4.62 mmol) in MeOH was degassed with
nitrogen for 2 min. Added 10% of Pd/C (0.5 g, 10%) and applied 50 psi of H, pressure for 3 h.
Reaction mixture was, filtered through celite pad and washed the pad with excess MeOH.
Organic phase was dried over sodium sulfate and concentrated to afford oil as product (1.01
g, vield: 84.16%).

intermediate 164: Diethyl [2-(4-{{4-(2-oxo«2-phenyiethoxy) benzyl!] oxy} phenyl} ethyl]
phosphonate

To a 50 mL RB flask fitted with magnetlc stirrer was charged 10 mlL of acetomtnle To
the stirred solvent was added dimethyl [2-(4-hydroxyphenvyi} ethyl] phosphonate (0.17 g, 0.66
mmal) and K,CO, (0.27 g, 1.97 mmol): Then it was stirred for 5 min, 2-[4-(bromomethyl}
phenoxy}-1-phenylethanone (0.2 g, 0.66 h’tmoi) was added. Then RM heated 80 T for 2 h.
After completion of the reaction (reaction monitored by TLC), the RM was concenfrated in
vacuum to remove the acetonitrile. To the residue was then added 100 mL of water and
extracted with ethyl acetate (30 mlL X 2). The organic layer was washed with' saturated brine

solution (20 ml.), dried over anhydrous Na,S0; and evaporated to dryness gave the fitled
191 :



10

15

20

WO 2012/011125 4 PCT/IN2011/060479

1

compound (0.14 g, 45.2%); 'H NMR (300 MHz, DMSO-de): 5 8.01-8.04(d, 2H), 7.68-7.70(t,

1H), 7.55-7.60(d, 2H), 7.33-7.36(d, 2H), 7.14-7.17(d, 2H), 6.96-6.98(d, 2H), 6.89-6.92(d, 2H),
5.59(s, 2H), 4.98(s,2H), 3.92-4.04(m, 4H), 2,66-2.75(m, 2H), 1.94-2.05(m, 2H), 1.18-1.91(m,
6H)

Compound 116: D:ethyl {(2-{4-[{4~{[(2E, 2Z}-2-(methoxyiming)-2- phenylethyl] oxy}
benzyl) oxy] phenyl} ethyl) phosphonate

To a 50 mL single neck RB flask charged - with dimethyl [2-(4-{[4-(2-0x0-2-
phenytethoxy)benzyijoxyiphenyi)ethyljphosphonate  (0.02 g, 0.041 mmol) in acetic acid {2
mb) was added O-methoxylamine hydrochloride (0.007 g, 0.062 mmol) followed by sodium
acetate(0.005 g, 0.083 mmol). Reaction mixture was stirred at RT under nitrogen atmosphere
for 3 h. Then, the RM was diluted with ethyl acetate (15 mlL) and the organic layer was
washed with sat.NaHCO; solution (6 mb) and water (5 ml.). The organic layer was dried over
anhydrous Na,S0, and the solvent was removed under reduced pressure. The product was
obtained as oil. {0.006 g, vield: 28.57%) MS (ESI, 120eV): mfz = 512 (M+H)"; Purity: 79.9%
and 12.52%

Scheme 41

K,CO, o\)ol\o/\ " Borantribromide
Wﬂ—w———-—-&- [ ——
OO + B'j\o’\ DMF,RT,5h \oO DCM.RT.dh

[ntermediate 185

Intermediate 13

o
lcro\)koz\ fributyl phospine dﬂ C
HO 1, 1-(Azodicarbonyt) dtplpeﬂdme O

tntermediate 166 Tolune, RT, 3h intermediate 167 Oh\

Ag. NaOH/THF/MeOH o
- U0
RY,2h ; \@
0

Compound 117 . Kfo

192



10

15

20

25

30

WO 2012/011125 PCT/IN2011/006479

Example 117 . .
{4-[{4-{[(22)-2-{Miethoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenoxy} acetic acid -
(117 :

\ .
o
Ny ) .
O’O—\
o 0
SO e
OH
: 1147
Compound 117 was synthesized from Intermediate 13 (0.22 g, 1.020 mmoli} and ethyi

{(4-hydroxyphenoxy)acetate (0.20. g, 1.020 mmol) by following the procedure described in
scheme 41 {0.060 g, vield: 13.72 %); Purity: 87.98%.

Intermediate 165: Ethyl (4-methoxyphenoxy) acetate

To a 100 mL RB flask fitted with magnetic stirrer was charged 12 mL of DMF to the
stirred solvent was added K2C03(2.2 g, 16 mmol} , 4-methoxyphenol(1'g, 8 mmol) and ethyl
bromoacétafte (1.1 mL, 8.6 mmol) Then the reaction mixture was Stirred at RT for 5 h. After
completion of the reaction (reaction monitored by TLC), reaction mixture was concentrated
and extracted with ethyl acetate. Then the organic layer was dried over anhydrous Na,S0,.
Solvent was removed under reduced pressure to get the compound (2 g, Yield: 90 %)

intermediate 166: Ethyl (4-hydroxyphenoxy) acetate

To a 100 mL RB flask fitted with magnetic stirer was bharged 20 mL of DCM to the
stired solvent was added ethyl (4-methoxyphenoxy) acetate (2 g, 9.5 mmol} and
Borontribromide {1.85 g, 11.0 mmol) was added at 0 °C. Then it was stirred at 0 °C for 30-45
min. After completion of the reaction (reaction monitored by TLC), reaction mass quenched
with Sodium bicarbonate and concentrated the reaction mixture and extracted with ethyl
acetate. The organic layer was washed with brine and dried by anhydrous Na,80, and
evaporated to dryness. the resulting crude compound- was purified by column
chromatography on silica gel using petroleum ether and ethyl acetate as eluent to give the

. product (0.2 g Yield: 20 %) : "H NMR (300MHz, DMSO-dg): & 8.87(s, 1H), 6.72-6.75(d, 2H),

6.64-6.67(d, 2H), 4.62 (s, 2H) 4.11-4.18 (q,2H), 1.18-1.22(1,3H).

intermediate 167: Ethyl {4-[(4-{[(22)-2-(methoxyimino)-2-phenylethyi] oxy} benzyl} oxy]
phenoxy} acetate
To a 50 mL RB flask fitted with magnetic stirrer was charged 10 mb of Toluene. to the
stirred solvent was added ethyl (4-hydroxyphendxy)acetate (0.2 g, 1.030 mmol) and (4-{{(2Z)-
2-(methoxyimino)-2-phenylethyljoxy}phenylmethanol (0.22 g, 0.810 mmol) was added
193
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Tributy} phosphine ( 0.268 g, 1.32 mmol) and 1,1'(Azodicarbonyl)di-piperidene (10.33 g, 1.326
mmol). Then the reaction mixture was Stirred at RT for 3 hrs. After compiletion of the reaction
(reaction monitored by TLC), reaction mixture was extracted with ethyl acetate. Then the
organic layer was dried over anhydrous Na,SO,;. Solvent was removed under reduced
pressure, and the resulting crude compound was purified by column chromatography on silica
gel using petroleum ether and ethyl acetate as eluent (0.13 g Yield: 28.3 %):'H NMR
(300MHz, CDCls): 6 7.67-7.60(m.2H), 7.18-7.28(m, 5H), 6.82-6.84(d, 3H), 6.78-8.79(d, 3H),
5.12(s, 2H}, 4.83(s, 2H), 4.49(s, 2H), 4.15-4.22(m, 2H), 3.88(s, 3H), 1.19-1.24 (1,3H).

Compound 117: {4-{{4-{[(22}-2-{methoxylmino}-2-phenylethyl] oxy} benzyl) oxy]
phenoxy} acetic acid '
To a 25 mi. RB flask fitted with magnetic stirrer was charged 3 mL of ethanot and 3

- mb of THF. To the stirred solvent was added ethyl {4-[{(4-{[(2Z)-2-(methoxyimino)-2-
‘ phenylethyl] oxy} benzyl) oxy] phenoxy} acetate (0.13 g, 1.289 mmol) and NaOH was added

followed by water (1 mL} at 0 °C. Then it was stirred at RT for 5 h. After completion of the
reaction (reaction monitored by TLC), reaction mixture was evaporated compietely and the
crude was washed with ether, and diluted with water and then neutralized with 1N HCY, then
extracted with ethyl acetate ,organic layer was washed with water and brine, dried over
sodium sulphate. The organic layer was evaporated on rotavapor to give the product (0.06 g
Yield: 49.5%).Purity: 97.98%

Scheme 42
. [»]
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Example 118
3-Hydroxy-3-{4-[{(4-{[(22)-2-{methoxyimino}-2-phenylethyl] oxy} benzyi) oxy] phenyi}
propanoic acid (118)

\
Ny
(o]
8]

OH
118
Compound 118 was synthesized from methyl 3-hydroxy-3-{4-[(4-{[(2Z2)-2-
{methoxyimino)-2-phenylethyl] oxy}‘ benzyl) oxy] phenyl} propancate by foliowing the
procedure described in schemg 42 (O.QZ g, vield: 26.5 %); Purity: 45.3% anﬁ 43.6%.

" Intermediate 168: 1-[4-(Benzyloxy) phenyl] ethanone

To a stirring solution of 1 -(4-hj/droxyphenyi) ethanone (5 g, 36 mmol) in Acetonitrile 50 '
mi was added potassium carbonate (9.8 g, 72 mmol) and benzy! bromide (7.5 g, 44 mmot)
and stirred at RT for overnight, reaction mass was diluted with water and extracted with ethyl
acetate, 6rganic layer was given water and brine washes, dried over Na,80,, evaporation
under reduced pressure yields titled compound as white solid'(7 g Yield: 84,1 %): "H NMR

" (300MHz, CDClg): & 7.85-7.88(d, 2H), 7.25-7.37(m, 5H), 6.92-6.95(d, 2H), 5.06(s, 2H), 2.48(s,

3H).

Intermediate 169: Methyl 3-[4-(benzyloxy} phenyl}-3-oxopropanoate
To a stirring suspension of NaH (3.7 g, 154.2 mmol) in DMF (25 mL) was added 1-{4-
‘(benzyloxy) phenyl] ethanone (7 g, 31 mmol) at -5 °C and stirred for 30 miri, then dim ethyl
carbonate (13.5 g, 150 mmol, dissolved in DMF) was added at -5 °C slowly (exothermic) and
warmed slowly to RT, stirred at RT for overnight. Reaction mass was quenched with ice cold
water and extracted with ethyl acetate, organic layer was washed with water and brine dried
over &32804‘ The organic fayer was concentrated to give the product (7 g, Yield: 92 %): "H
NMR (300MHz, CDCls): & 7.84-7.87(d, 2H), 7.28-7.35(m, 5H), 6.94-6.96(d, 2H), 5.07(s, 2H),
3.89(s, 2H), 3.68(s, 3H)

intermediate 170: Methyl 3-(4-hydroxyphenyl)-3-oxbpropaéoate

To a 50 mL RB flask fitted with magnetic stirrer were charged éthyl acetate (15 mk), to
that stired solvent was added methyl 3-{4-(benzyloxy)phenyl}-3-oxopropanoate (0.3 g, 1.05
mmol), and palladium carbon 10% (80 mg) was added. Afier addition, the hydrogen balloon .
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was fixed to the reaction mixture and stirred at room temperature for 1 h. After 3 h, the -
reaction mixture was filtered through celite. Then the organic layer was concentrated and
dried. The product was obtained as colourless liquid (0.2 g, Yield: 98%).

intermediate 171: Methyl 3-{4-[(4-{[(22)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl)
oxy] phenyi}-3-oxopropanoate ‘ v ’

To a 50 mL RB flask fitted with magnetic stirrer was charged 10 mL of Toluene. {o the
stirred solvent was added methyl 3-(4-hydroxyphenyl)-3-oxopropanoate (0.2 g,1.036 mmol)
and(4-{[(22)-2-(methoxyimino)-2-phenylethylloxy}phenylymethanol (0.22 g, 0.82 mmol) was
added Tributyl phosphine ( 0.271 g, 1.324 mmol) and 1,1-(Azodicarbonyl)di-Piperidine
portion wise at 0 °C( 0.339 g, 1.346 mmol). Then the reaction mixture was stirred at RT for 12
h. After compietion of the reaction (reaction monitored by TLC), reaction mixture was
concentrated and extracted with ethyl acetate. Then the organic layer was dried over
anhydrous Na,SO,. Solvent was removed under reduced pressure, and the resulting crude
compound was purified by column chromatography on silica gel using petroleum ether and

ethyl acetate as eluent (0.05 g Yield: 14 %) MS (ESI, 120 eV): mfz = 448.1 (M+H)".

intermediate 172: Methyl 3-hydroxy-3-{4-[(4-{{(22)-2-(metboxyimino}-z-phenylethyii
oxy} benzyl) oxy] phenyl} propanoate

To a 25 mL RB flask fitted with magnetic stirrer was charged 4 mL of MeOH to the
stirred solvent was added methyl3-{4-{(4-{[(2Z)-2-(methoxyimino)}-2- phenylethyl] oxy} benzyl)
oxyl pbenyl}»S-oxoprbpanoate (0.08 g, 0.178 mmol) and Sodium borohydride (0.008 g, 1.21
mimol) was added 0 °C. Then it was stirred at RT for 6 h, after completion of the reaction
{reaction monitored b’} TLC), reaction mass quenched with lce water and concentrated the
reaction mixture and extracted with ethyl acetate. The organic layer washed with brine and‘
dried by anhydrous Na,S0, and evaporated to dryness, and. the resuiting crude compound
was purified by column chromatography on silica gel using petroleum ether and ethyl acetate
as eluent (0.04 g, Yield: 50%) ‘H NMR (300MHz, DMSO-dg): 8 7.62-7.65(m.2H), 7.32-
7.40(m, 5H), 7.23-7.26(d, 2H), 6.90-6.93(m, 4H), 5.36-5.38 (d, 1H) 5.22 (s,2H),4.92(s, 2H),
4.85-4.89(t, 1H), 4.04(s, 3), 3.57(s, 3H), 2.57-2.59(d, 2H)

Compound 118: 3-hydroxy-3-{4-[{4-{[{22)-2-(methoxyimino)-2-phenylethyljoxy}
benzyl)oxylphenyl}propanoic acid '
To a 25 mL RB flask fitted with magnetié stirrer was charged 2 ml of Methanol and 2
mL of THF. To the stirred sdlvent was added methyl 3-hydroxy-3-{4-[(4-{[(2Z}-2-
(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl} propanoate (0.04 g, 0.08 mmol) and
NaOH was added foliowed by water (0.5 mL). Then it was stirred at RT for 12 h, after
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completion of the reaction {reaction monitored by TLC), reaction mixture was evaporated
completely and the crude was washed with ether, and diluted with water and then neutralized
with 1N HCI, then extracted with ethyl acetate, orga'nic jfayer was washed with water and
brine, dried over Na,S0,. The organic layer was evaporated on rotavapor under reduced

5 pressure to give the product as a white colour solid. (0.02 g, vield: 52.6%); Purity: 45.3% and
43.6%.

Scheme 43
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Example119
3-Hydroxy-3-{4-[(4-{[(2Z)-2-(methoxyimino)-2-phenylethy!] oxy} benzyl) oxy] phenyl}
propanoic acid (119)

o
N7 CHy

Q.
Ty
@Wm
on C
419 _
Compound 418 was synthesized from ethyl  3-hydroxy-3-{4-[{4-{{(22)-2-

{methoxyimino}-2-phenylethyl] oxy} benzyl) oxy] phenyl} pmpanoaie by following the
procedure described in scheme 43 (0.008 g, yield: 5.1 %); Purity; 96.8%,

intermediate 173: 4-[(4-{{(22)~2-(Metﬁoxyim!no)-z-phenylethyi] oxy} benzyl) oxy]
benzaldehyde ‘

To a stirring solution of (4-{[(22)~2-(methoxyimino)-2-;9henyiethyl}oxy}pheny§)meihano!
{10 g, 37 mmol) and 4-hydroxybenzaidehyde(4.5 g, 37 mmol) in THF (100 ml) was added
triphenyiphosphine (12.2 g, 46.5 mmoli)and Diisopropy! azodicarboxylate (11.2 g, 55 mmol) at
0 °C ,then stirred at RT for 12 h. RM diluted with water and extracted with ethyl acetate . The
organic layer was washed with brine solution, dried over Na,SO, and.concentrated to péle
brown oil. Crude was purified by coflumn (100-200 silica) using 8% ethyl acetate to get the
titled compound as white solid (5 g, Yield: 36.2 %). 'H NMR (300MH2, CDCI3): & 9.81(s, 1H),
7.74-7.77(d, 2H), 7.58-7.61(m, 2H),7.24- 7.29(m, 5 H), 6.97-6.99(d, 2H), 6.85-6.87(d, 2H),
5.13(s, 2H), 4.88(s, 2H), 3.98(s,3H). ’ |

Intermedtiate 174: Ethyl (2E)-3-{4-{(4-{[(22)-2-(methoxyimino)-2-phenylethyl] oxy}
benzyl) oxy] phenyi} pmb—%enoate

To a stirring suspension of Nat{ (0.83 g, 26 mmol) in dry THF (25 ml) at 0 °C was
added Triethyl phosphonoacetate (3.8 g, 16.9 mmal) slowly and stirred for 30 min then added ‘
4-(4-{[(2Z)-2-(methoxyimino)-2-phenylethylloxylphenoxy)benzaldehyde (5 ¢, 13 mmol)
dissolved in THF and stirred at RT for 12 h. RM quenched with ice cold 1N HCI and diluted
with sthyl acetate , organic layer was washed with water and brine, dried over sodium
sulphate and concentrated (Note: Hydrolysis happened during the reaction and the acid
obtained was made ester using methanol and methanesuffonic acid) (5 g, Yield: 83.7 %) H
NMR (300Miz, CDCly): & 7.54-7.60(m, 3H), 7.38-7.41(d, 2 H), 7.23-7.29(m, 4 H), 6.83-
5.89(m, 4H), 6.21-6.26(d, 1H), 5.13(s, 2 H), 4.92(s, 2H), S.QB(S,BH), 3.7(s,3 H). '
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" Intermediate 175: Ethyl 2, 3-dihydroxy-3-{4-[{4-{[{22)-2-(methoxyimino)-2-

phenylethylloxy} benzyloxyiphenyljpropanocate

To a 500 mlL RB was charged with potassium ferricyanide (4.7 g, 14 mmol),
potassium carbonate (1.98 ¢, 14 mmol), (DHQ),PHAL (0.075 g, 0.09 mmol) and methane
sulfonamide {0.45 g, 4.8 mmol} in 1:1 t-butanol and water mixture and stirred at RT for 5 min
;then cooled to 0 °C, then added osmiumtetroxide (25 mg dissolved in 0.5 mL of toluene)
followed by methyt (2{Z})-3-{4-[(4-{[{2%{Z})-2-(methoxyimino)-2-phenylethyljoxy}
benzyljoxylphenyl}prop-2-enoate (2 g, 4.8 mmol) then stirred at RT for 12 h. Reaction mass
was quenched with sodium sulfite and extracted with ethyl acetate ,organic layer was washed
with water and brine dried over sodium sulphate and concentrated to a pale brown oil, which
was purified by Column (60-120 silica) using 40% ethyl acetate in pet ether to get the titled -
compound as white sofid (1.3 g, Yield: 60.7 %) 'H NMR (300MHz, CDCI3Y: 8 7.82-7.64(m, '
2H), 7.32-7.39(m, 5 H), 7.21~7.24(d. 2H), 6.9-6.91(m, 4H), 5.38-5.40(d, 1H), 5.30-5.33(d, 1
H), 5.22(s, 2H), 4.97(s, 2H), 4.72-4.75(t, 1 H}, 4.05-4.08(m, 1 H), 3.99(s,3H), 3.55(s,3 H).

intermediate 176: Ethyl 5-{4-E{d-{{(ZZ)«Z(methoxyiménc)-Z-bh'enylethyi} oxy} benzyh
oxy] phenyl}-2-oxo-1, 3-dioxolane-4-carboxylate

To a stirting solution of methyl 2, 3-dihydroxy-3-{4-[(4-{[(2Z)-2-(methoxyimino)-2-
phenylethylloxylbenzyl)oxylphenylipropanoate (1.3 g, 2.8 mmal} in dichloromethane (20 mL)
was added pyridine(1.4 g, 17.7 mmol) at -78 °C followed by solution of triphosgene (0.44 g,
15 mmol) in dichloromethane, and gradually warmed fo RT then stirred at RT for 4 h .RM
quenched with 1N HCI and extracted with dichloromethane. Organic layer was washed with
water, NaHCO; and brine, dried over anhydrous Na,SO, and concentrated to colourless oil
which was purified by column (60-120 silica) using 20% ethyl acetate in pet ether to get the
titled compound as colourless oil. (0.8 g, Yield: 58 %) 'H NMR (300MHz, CDCI3): & 7.62-
7.64(m, 2H), 7.34-7.45(m, 8 H), 7.06-7.09(d, 2H), 6.91-6.94(d, 2H), 5.88-5.91(d, 1H), 541-
5.44(d, 1 H), 5.23(s, 2H), 5.04(s, 2H), 3.99(s,3H}, 3.76(s,3 H).

intermediate 177: Ethyl 3-hydroxy-3-{4-](4-{[{22)-2«{methoxyimino}-2-
phenylethyljoxylbenzyl)oxylphenyl}-2-(phenyisulfanyl}propancate

To a solution of methyl 5-{4-[(4-{[(2Z)-2-(methoxyimino)-2-
phenylethyljoxyibenzyhoxylphenyl}-2-oxo-1,3-dioxolane-4-carboxylate (0.8 g, 1.6 mmol) in
THF was added Triethylamine (0.32 g, 3.2 mmol) and Thiophenol (0.34 g, 3.2 mmol) at 0 °C
under argon then slowly warmed to RT ,then stirring continued at 60 °C for 12 h. Reaction
mass quenched with water and extracted with ethyl acetate, organic layer was washed with
water and brine, dried over sodium suiphate and concentrated to yellow ofl which was further
purified by column (60-120 silica) using 20% ethyl acetate in"pet ether to get the titled
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compound as yellow oil. (0.55 g, Yield: 61 %) 'H NMR (300MHz, DMSO): & 7.62-7.65(m,
2H), 7.27-7.40(m, 8 H), 7.22-7.24(m, 2H), 7.11-7.14(m, 2H), 6.90-6.83 (d, 4H), 5.21(s, 2H),
5.01(s, 2H), 4.63-4.73(m, 1H), 4.01(s, 3H), 3.88-3.91(d, 1H), 3.59(s,3 H).

Intermediate 178: Ethyl 3-hydroxy-3-{4-[(4-{[(2Z}-2-(methoxyimino)-2-
phenylethylloxyibenzyl)oxylphenyi}propanocate A

To- a soluion of methyl  3-hydroxy-3-{4-[(4-{1{22)-2-(methoxyimino)-2-
phenylethyljoxylbenzylloxyjphenyi}-2-(phenylsulfanyl)propancate (0.05 g, 0.09 mmol) in
benzene was added AIBN (catalytic amount)and tributyl tin hydride ,the resulting mass was
refluxed at 80 °C for 4 h. RM quenched with water extracted with ethyl acetate , Organic layer
was washed with water and brine ,dried over anhydrous Na,S0, and concentrated to yeﬂbw
oil which was further purified by Preparative TLC using 10% ethyl acetate in chioroform to
get the titled compound as yellow oil (0.015 g, Yield:37.5 %) 'H NMR (300MHz, CDCI3): &
7.63-7.65(m, 2H), 7.32-740(m, 5 H), 7.23-7.26(d, 2H), 6.9-6.93(m, 4H), 5.37-5.38(d, 1H),
5.22(s, 2H), 4.98(s, 2H), 4.85-4.92(t, 1 H}, 3.99(s,3H), 3.57(s,3 H), 3.15-3.17(d, 1H), 2.57-
2.59(d, 2H). -

Compound119: 3-hydroxy-3-{4-[{4-{[(2Z)-2-(methoxyimino)-2-phenylethyl} oxy} benzyl)
oxy] phenyl} propanoic acid : '

To a sfifring solution of methyl 3-hydroxy-3-{4-[(4-{[(2Z)-2-(methoxyimino)-2-
phenylethylloxy}benzyl)oxylphenyl}propanoate(0.015 g, 0.0334 'mmof) in the mixture of THF
and Ethanol was added NaOH (0.003 g, 0.075 mmol) in 0.5 mL of water at 0 °C, then stirred
at RT for 2 h. After the completion of the SM reaction mass was concentrated under vacuum .
to remove solvents and diluted with wéter. Agqueous portion was neutrafized with 1N HCI up to
neutral pH, then extracted with ethyl acetate organic layer was washed with water and brine,
dried over aﬁhydro(;s Na,S50,. Evaporation under vacuum yields the titled compound as white
solid (0.008 g, yield: 13.70%). Purity: 96.8%.
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Scheme 44
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Example 120 )
3-{4-{4-{I(22)-2-(Methoxyimino}-2-phenylethyl] oxy} benzyl} oxy] phenyl} propanamide
(120) g

. 120 .
Compound 120 was synthesized from 3—(4—{[4-(2-0xo-2~henylethéxy) benzyl] oxy}
phenyl) propanamide by foiiowung the procedure described in scheme 44 (0.02 g, yield: 19.8
%}; Purity: 91 0%.

intermediate 179: Methyl 3-(4-{[4-(2-ox0-2-phenylethoxy) bEnzyI} oxy} pﬁenyl}
propanocate ’

To a 250 ml RB flask fitted with magnetic stirrer was charged Dry THF, to this 2-[4-
(hydroxymethyl) phenoxyl-i-phenylethanone  (10.5 g, 43 mmol) and methyi 3-(4-
hydroxyphenyl) propancate (10.1 g, 56 mmeol) were added ,stirred at 00C for 5 min then
added friphenyl phosphine (18.1 g, 39 mmol) stirred at 0 °C for 15 min then added
diethylazadicarboxylate(14 g, 69 mmol),this resulting mass stirred at RT for overnight, RM
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evaporated fo remove the THF then added water exiracted with ethyl acetate. The organic

layer washed by brine solution and dried over anhydrous Na,S0, and evaporated, purified by
100-200 silica column using pet-ether and ethyl acetate (8 g, Yield: 45 %)

intermediate 180: 3-(4-{[4-(2-Oxo-2-phenylethoxy} benzyl] oxy} phenyl) propanocic acid
To a 100 mL RB flask fitted with magnetic stirrer was charged 5 mL of Methanot and 5
mb of THF. To the stirred solvent was added 4-{[4-(3-methoxy-3-oxopropyi} phenoxy] methyl}
phenyl benzoate (1 g, 2.4 mmol) and NaOH was added followed by water (1 mL). Then it was
stifred at RT for 12 h. After completion of the reaction {reaction monitored by TLC), reaction
mixture was evaporated completely and the crude was washed with ether, and diluted with
water and then neutralized with 1NHCI, then extracted with ethyl acetate, organic layer was
washed with water and brine, dried over Na,SO,. The organic layer was evaporated on
rotavapor to give the product (1 g, Yield: 99 %) MS (ESI, 120'eV): m/z = 389.2 (M-H)*

Intermediate 181: 3~(4-{[4-(2-0xo-2-phenylethoxy) benzyl] oxy} phenyl} propanamide

To a 100 mL RB flask fitted with magnetic stimer was charged 12 mL THF to the
stitred solvent was added 3-(4-{[4-(benzoyioxy}benzyiloxy}phenyl)propanoic acid(1 g, 2.4
}nmol), Ethy! chloroformate (0.36 mL, 38 mmol) and Tri ethyl amine{ 1.4 mL, 10 mmol) was
added -10 °C. Then it was stirred at same temp. 45 min then added NH,OH, continued the A
stirring at same temperature for 1 h. After completion of the reaction (reéction monitored by
TLC), reaction mass was extracted with ethyl acetate and water. The organic layer washed
with brine and dried by Na,S0,; and evaporated to dryness to get the pompound (1 g,
Yield:99 %) . MS (ES!, 120 eV): m/z = 380.2 (M-H)".

Compound 120: 3-{4-[(4-{[(22)-2-(methoxyimino)-2-phenylethyi] oxy} benzyl) oxy]
phenyl} propanamide ‘

To a 100 mL RB flask fitted with magnetic stirrer was charged 15 mL of Acetic acid to
the stirred solvent was added 3-(4-{[4-(2-oxo-2-phenylethoxy) benzyl] oxy} phenyl)
propanamide (1 g, 2.5 mmol) and O-methoxylamine hydrochioride (0.32 g, 3.8 mmol) and
sodium acetate (0.311 g, 3.8 mmol). Then the reaction mixture was Stirred at RT for12 h.
After completion of the reaction (reaction monitored by TLC), reaction mixture was basify
using Sodium carbonate, then exiracted with ethyl acetate. Then the organic- fayer was dried .
over anhydrous Na,$0,. Solvent was removed under reduced pressure; the resulting crude
compound was purified‘ by column chromatography on sifica gel using petroleum ether and
ethyl acetate as eluent to get the titled compound as white solid, (0.02 g, Yield: 20 %).
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Scheme 45:
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Example 121
(3Z)~3-{4-[(4~{[(2E, LZ}-‘:—(Methoxylm:no)-z-pheny{ethyi]oxy}benzyi) oxy}phenyi}-S-
[{prop-2-en-1-yloxy) imino] propanoic acid (121)
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O 0
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121 |
Compound 121 was synthesized from methyl 3-{4-{(4-{[(2E, 2Z)-2-(methoxyimino)-2-
phenyl ethyl] oxy} benzyl) oxy] phenyl}-3-oxopropanoate (1.2 g, 2.74 mmol) and O-
allylhydroxylamine hydrochloride (0.2 g, 1.8 mmol) by the procedure described in scheme 46.
{0.09g, Yield: 11 %}, Purity: 57.5% and 29.88% : '

!ntermedlate‘l 82: Methyi (3Z)~3-{4-{(4={[(22)~2-(methoxylmmo}»Z-phenyiethyl} oxy}
benzyl) oxy] phenyl}- 3»[(pr0p-2-en-1~ylaxy) imino] pmpanoate :

To a 80 ml single neck RB flask charged with methyl 3-{4-[(4-{[(2E, 2Z)-2-
(methoxyimino)—z-phenylethy!}oxy}benzyl)cxy}phenyi}-3~0x6propanoate(1.2 g, 2.74 mmol} in
acetic acid (2 mL) was added O-aliylhydroxylamine hydrochloride(0.2 g, 1.8 mmol) followed
by sodium acetate(0.14 g, 1.8 mmol). Reaction mixiure was stirred at RT under nitrogen
atmosphere for 2-3 h. Reaction mixiure was diluted with ethyl acetate (40 mL), washed with
(3 X 20 mL) of water, (2 X 20 mL} of sat.NaHCO; and (1 X 20 mL) of water successively.
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Organic phase was finally washed with {1 X 20 mL) of brine solution, then dried over sodium
sulphate and concentrated to afford pale yellow gel( 0.22 g, Yield: 24.32%). 'H NMR (300
MHz, CDCL): 8 7.58-7.61(m, 4H), 7.23-7.29(m, 5H), 6.83-6.89(m, 4H), 5.92-6.03(m, 1H),
5.13-5.33(m, 5H), 4.9(s, 2H), 4.64-4.70(m, 3H), 3.98(s, 3H), 3.67(s, 3H). A

Compound 121: (32)-3-{4-[{4-{[(2E, 22)-2-(Methoxyimino)»Z-phenylethyl] oxy} benzyl)
oxy] phenyl}-3-{{prop-2-en-1-yloxy)iminojpropanoic acid

2N NaOH (0.4 mL, 0.796 mnol) solution was added to a chilled solution of methyl
(3E)-3-{4-{(4-{[(22)-2-(methoxyiminc)-2-phenyiethyl]oxy}benzyioxyiphenyi}-3-[{prop-2-en-1-
yloxy)iminelpropancate(0.2 g, 0.39 mmol} in MeOH-THF mixture. Reaction mixture was
stirred at RT for 12 h. Excess solvents were removed under reduced pressure and the
resuliing gummy mass was diluted with water,'neutraiized with 1N HCH and then exiracted
with ethyl acetate. Organic phase was dried over sodium sulphate and concentrated to afford
solid (0.09 g, Yield: 46%}); Purity: 57.5% and 29.89%.

Exampie 122
{3E, 32)-3-{(Benzyloxy) iminol-3-{4-[{4-{[(22)-2-(methoxyiminc}-2-phenylethyl] oxy}
benzyl) oxy] phenyl} propanocic acid (122}

'0\
N
\! (o]
\
N O

122
Compound 122 was synthesized from O-benzyl hydroxyl amine. HCl (0.2 g, 1.25
mmol) and methy! 3-{4-[(4-{[(2Z)-2-(methoxyimino)-2-phenylethyl] oxy} benzyl) oxy] phenyl}-3-
oxopropanoate (1.12 g, 2.5 mmol) by following the procedure described in scheme 46 (0.26
g, yield: 23.1 %}); Purity: 38%.
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Example 123 .
(3E, 32)-3-{4-[{4-{[(22)-2-(Methoxyimino)-2-phenylethyi] oxy} benzyl) oxy] phenyl}-3-
(phenoxyimine) propanocic acid (123)

}
0

: 123

Compound 123 was synthesized from O-phenylhydréxylamine hydrochloride (0.12 g,
1.11 mrﬁo!) and methyi 3«{4—[(4-{{(22.’)—2~(methoxyimino)-z_-phenylethyl] oxy} benzyl) oxy]
phenyl}-3-oxopropanocate (0.25 g, 0.56 mmol) by following the procedure described in
scheme 46 (0.03 g, vield: 1.05 %); Purity: 87.35%.
Example 124 \
{3E, 32)-3-[{Cyclohexyloxy) iminoc]-3-{4-[(4-{[(2Z}-2{methoxyimino)-2-phenylethyl] oxy}
benzyl) oxy] phenyl} propanoic acid (124)

I
.0

0L

124

Compound 124 was synthesized from O«Cyclohexylhydroxylam’ine hydrochloride
(0.154 ol 1.34 'mmol)A and methy! 3-{4-[(4-{[(2Z)-2-(methoxyimino)-2-
phenylethylloxy}benzyl)oxylphenyl}-3-oxopropancate (0.3 g, 0.67 mmol) by following the

* procedure described in scheme 46 (0.07 g, vield: 19.58 %); Purity: 86.4% and 9%.
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Note in the experimental procedures outlined above in many instances the product
was geometrically pure meaning taht only teh E or Z isomer was amde. In these instances
this has been siated in the text of the experimental identifying the material as eitherthe Eor Z
isomer. in these instances teh structure shown is the correct In other instances the material
was 2 mixture of E and z isomers and tﬁis was also identified in the text of the experimentai.
in these instances for simplicity of the reader the structure shown is only one of the two
geometric isomers (typically thé Z isomer is shown) but a skilled addressee woud! understand
from the te‘xt of the experimental that both isomers were present.

The compounds outlined in Table 1 or a geometric isomer thereof were synthesized
foliowing the procedures outlined above or variations thereof.

Table 1: ) . '
No  Structure . '"H NMR m/z

8 12.1(s, 1H), 7.45-7.51(m, 4H), 7.36-  390.1
y 7.42(m, 3H), 7.25-7.32(m, 2H), 7.11-

OA/L 7.14(m, 2H), 6.86-6.92(t, 2H), 5.05-
5.10(d, 2H), 3.87-3.88(d, 3H), 2.71-

2.77(t, 2H), 2.45-2.47(m, 2H).

2 5 12.01(s, 1H), 7.30-7.46(m, 7H), 389.
/o\ . 7.21(s, 1H), 7.13-7.16(d, 1H), 6.86- 2
6.89(d, 2H), 6.43-6.48(t, 2H), 6.07- .
‘/ \‘ N 6.09(d, 1H), 4.19-4.26(m, 2H), 3.84-
3.86(d, 3H), 2.85-2.89(t, 2H), 2.55-
2.60(t, 2H).
3 5 7.25-7.44(m, 9H), 6.82-6.87(dd, 389.

2H), 6.43-6.47(dd, 2H), 5.07-5.25(d, 2

P ' ) s M. -
NG Q on 1H), 4.83-4.87(d, 1H), 3.87(s, 3H),
B 2.65-2.71(t, 2H), 2.59-2.63(t, 2H).
O o

4 5 12.02 (s, 1H) 7.61-7.64(2m, 2H), 417.
7.38-7.40(m, 3H), 7.22-7.24(d, 2H), 2
6.83-6.88(m, 4H), 6.44-647(d, 2H),
5.96(s, 1H), 5.17(s, 2H), 4.11-4.13(d,

OH
{ o—@—\ 2H), 3.98(s, 3H), 2.60-2.65(, 2H),
d—/ Hie o 2.37-2.42(t, 2H).

5 b 7.60(s, 2H), 7.39(s, 3H), 7.16- 417.
7.21(t, 1H), 6.87-6.93(m, 4H), 6.74- 1
6.77(d, 1H), 6.42-6.44(d, 2H),
5.98(s,1H), 5.18(s, 2H), 4.16(s, 2H),
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@ky/\ /@\/H 3.98(s, 3H), 2.57(1, 2H), 2.17(t, 2H).
' N
| [*]

6 : 6 7.42-7.27(m, 6H), 6.82-6.85(d, 431,

2H), 6.70-6.73(d, 2H), 6.40-6.42(d, 2
Wo 2H), 5.88(s, 1H), 5.13(s, 2H), 4.09- (M-
. 4.10(d, 2H), 3.83(s, 3H), 2.53-2.59(t,  H)"

Q\(\Q/\H ©2H), 2.22(s, 3H), 2.11(t, 2H),
[ ° :

CHy N
CHg
7 4 5 12.08(s, 1H) 7.63-7.65(m, 2H), 420.
on 7.38-7.40(m, 3H), 7.32-7.35(d, 2H), 2
7.10-7.13(d, 2H), 6.86-6.92(m, 4H),
Y g ©  5.22(s, 2H), 4.95(s, 2H), 3.98(s, 3H),
N 2.60-2.76(t, 2H), 2.47-2.52(t, 2H). ,
/
8 5 7.57-7.64(m, 2H), 7.40(s, 3H), 6.99- 445,
7.47(m, 3H), 6.58-6.88(m, 5H), 1
N~ 5.16(s, 2H), 3.96-3.99(d, 3H), 3.83-

: m _ Ne O 3.84(d, 1H), 3.01-3.11(m, 2H), 2.59-
0 _@_)—{ 2.65(m, 2H).
OH

9 5 7.26-7.52(m, 9H), 6.81-6.83(d, 2H),  457.
g 6.44-6.46(d, 2H), 5.10(d, 2H), 4.73- 2
, - \©\/\( 4.85(m, 3H), 2.55-2.67(m, 4H).
N ‘ 0
0 - |
A
10 . _ 57.21-7.30(m, 9H), 6.87-6.90(d, 2H), 417,
H . 6.50-6.55(d, 2H), 5.03(d, 2H), 4.37- 2
, 4.46(m, 3H), 2.73-2.80(m, 4H), 2.50-
N 0.2.57(m, 2H).
A on
HiC” CH; .
11 5 11.00(s, 1H), 7.47-7.52(m, 4H), 447.
| 7.40-7.41(m, 3H), 7.32-7.35(m, 2H), 2
)y 7.41-7.18(m, 2H), 6.86-6.92(m, 2H),
5.06-5.10(d, 2H), 4.49-4.50(d, 2H),
= . 2.80-2.81(d, 2H), 2.72-2.76(m, 4H),
d 2.67-2.68(d, 6H).
o 0 AN oo
wd o |
12  57.39-7.52(m, TH), 7.24 - 7.34(m, 415,

4H), 6.94-6.97(t, J = 9.0 Hz, 2H), 1
5.00-5.13(d, J = 12.6 Hz, 2H), 4.25(t, .
J=7.2Hz, 7.5 Hz, 1H), 3.88(d, J =

1.8 Hz, 3H), 2.44 - 2.51(m, 2H), 2.25
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- 2.32(m, 1H).

b 7.45(s,2H), 7.33-7.38(m, 8H), 7.23- 401.

O ” o 7.28(m, 8H), 6.84-6.86(d, 4H), 6.45- 2
O N Q | 6.49(m, 4H), 4.26(s, 2H), 4.21(s, 2H),
(o <7~ o 3.90(s, 3H), 3.89(s, 3H), 240-247(m,
e 2H), 1.68-1.73(m, 2H), 1.52-1.53(m,
2H), 1.23-1.27(m, 2H).

13

14 5 7.57-7.61{(dd, 2H), 7.27-7.2%(m, 429,
4H), 7.15-7.18(d, 1H), 6.78-6.87(q, 1
5H), 6.48(d, 2H), 5.10(s, 2H), 4.14(s,

2H), 3.97(s, 3H), 2.45(m, 1H), 1.71(m,

1H), 1.52(m, 1H), 1.25(m, 1H).

15 5 7.57-7.61(d, 1H), 7.27-7.29(m, 4H), 443,
7.15-7.18(d, 1H), 6.78-6.87(q, 5H), 1
6.48(d, 2H), 5.10(s, 2H), 4.14(s, 2H),

3.97(s, 3H), 2.45(m, 1H), 2.31 (s, 3H)
1.74(m, 1H), 1.52(m, 1H), 1.25(m,

1H).

5 7.57-7.60(dd, 2H), 7.22-7.29(m, 445.
7H), 6.83-6.90(m, 4H), 5.13(s, 2H), 1
4.89(s, 2H), 4.12-4.17(t, 1H), 3.84(s,

3H), 2.94-3.02(dd, 1H), 2.75-2.83(dd,

1H).

16

5 8.19(d, 1H), 7.57-7.60(t, 2H), 7.21-  487.
7.28(m, 5H), 7.07-7.10(d, 2H), 6.80- 1
6.84(m, 4H), 5.98(d, 1H); 5.11(s, 2H),
4.85(s, 2H), 4.44-4.49(1, 1H), 3.97(s,
~ 3H), 3.22-3.30(q, 1H), 2.84-2.92(q,

1H).

17

18 | 5 7.62-7.65(q, 2H), 7.26- 445,
O 7.40(m, 7H), 6.90-607(m, 4H), 1

\ 0\©\/ o B.22(s, 2H), 4.98(s, 2H), 4.21-4.26(t,
1H), 3.99(s, 3H), 2.43-2.50(dd, 1H),
: 2.24-2.31(dd, 1H).

19 o $ 9.31-9.32(d, 1H), 7.44-7 48(1, 2H),

O
[e '
SN O 7.37-7.41(m, M), 7.22-7.28(m, 2H),
; m 7.00-7.04(m, 2H), 6.65-6.69(m, 2H), .
o ©  5.08-5.12(d, 2H), 3.87-3.88(d, 3H), 375-

3.55-3.58(d, 2H)
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25

26
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5 12.07(s, 1H), 7.34-7.74(d,1H), 7.48-
7.50(d, 2H), 7.37-7.41(dd, 1H), 7.28-
7.34({m, 3H), 7.12-7.14(d, 2H), 6.84-
6.87(d, 2H), 6.29-6.32(d, 1H), 5.16(s,
2H), 4.75(s, 2H), 3.93(s, 3H), 2.73-
2.78(2H, 1), 2.46-2.51(t, 2H)

5 7.54-7.61(m, 2H), 7.23-7.28(m,
4H), 6.82-7.04(m, 6H), 5.12 (s, 2H),
4.81-4.91(t, 3H), 4.13-4.17(t, 1H),
3.98 (s, 2H), 3.88(s, 1H), 2.95-3.03(q,
1H), 2.77-2.84(q, 1H)

5 12.67(s, 1H), 7.84-7.67(q, 2H),
7.35-7.41 (m, 5H), 7.18-7.28(m, 3H),
6.99-7.02 (d, 2H), 5.31(s, 2H), 5.01(s,
2H), 4.35-4.40(q, 1H), 3.99(s, 3H),
2.95-3.04(q, 1H), 2.78-2.86(q, 1H)

8 12.7(s, 1H), 7.57-7.66(m, 3H), 7.36-
7.47(m, 5H), 7.00-7.04(d, 2H), 6.77-
6.97(m, 2H), 4.36-4.41(q, 1H), 4.00(s,
3H), 2.96-3.04(q, 1H), 2.79-2.86(q,
1H)

5 8.67(s, 1H), 7.38-7.46(s, 2H), 7.30-
7.34(m, 2H), 7.15-7.28(m, 4H), 6.85-
6.96(m, 4H), 6.43(s, 1H), 5.19(s, 2H),
4.94(s, 2H), 4.45(t, 1H), 3.98(s, 2H),
3.83(s, 1H), 3.39(1,J = 7.2 Hz, 1H),
2.64-2.71(m, 1H), 2.54-2.57 (m, 1H),
12.31 (s, 3H)

5 7.48(d, 2H), 7.07(d, 2H), 7.01 (m,
2H), 6.72(d, 4H), 6.66(d, 2H), 4.97(s,
2H), 4.59 (s, 2H), 3.87(s, 3H), 3.64(s,
3H), 3.04(s, 2H), 2.59- 2.70(m, 2H)

5 7.67-7.68(t, 2H), 7.34-7.48(m, 5H),
6.97-7.03(t, 5H), 5.18(s, 2H), 4.99(s,
2H), 4.35-4.40(t, 1H), 3.97(s, 3H),
3.68(s, 3H), 2.94-3.03(q, 3H), 2.83-
2.85(q, 1H)
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1

27 N 8 7.42-7.47(m, 2H), 7.34-7.36 (m, 459.
i 2H), 7.26-7.31(m, 3H), 7.20-7.23 (m, 1
OR 1H), 6.91-6.97(m, 4H), 5.20(s, 2H),
/@\ﬁ /@AO 4.93-4.99(d, 2H), 4.21-4.26(t, 4H),
o 3.99(s, 3H), 2.43-2.46(m, 1H), 2.31(s,
?-N - 3H), 2.24-2.29 (g, 1H)
28 ' o 5 12.08(s, 1H), 7.72-7.93(m, 4H), 443

. _ /@f\)kw 7.33.7.35(d, 2H), 7.11-7.13(d, 2H),
S @/\0 6.87-6.95 (q, 4H), 5.27(s, 2H), 4.96-

\Q\»O A 5.00(d, 2H), 3.87-4.04(t, 3H), 2.71-

‘ 2.76(t, 2H), 2.45-2.50(t, 2H)
29 % B 8.67(s, 1H), 7.62-7.85(q, 2H), 7.31-  487.
N o 7.40{m, 5H), 7.14-7.17(d, 2H), 6.85- 1

5 - 6.92(q, 4H), 6.43(s, 1H), 5.21(s, 2H),
”< >‘\0 o 4.94(s, 21), 4.47-4.52(, 1H), 3.99(s,

3H), 2.66-2.72(t, 1H), 2.54-2.64 (1,

O-Na  4H)

30 : Q\O/YOH No data 4%4.
d 0

O.f\a
{
31 % , - 8 7.63-7.65(t, 2H), 7.35-7.41 (m, 7H),
N 6.92-7.00 (dd, 4H), 5.23(s, 2H), 4.96-
Cﬁ—\ N 5.02(d, 2H), 4.00(s, 3H), 2.38 (s, 3H) 445
O‘Q—\- C </ K ' 1
8] o]
[e]
32 HaC o 8 7.63-7.65(t, 2H), 7.33-7.41 (m, 5H),
- AN 7.27-7.30(d, 2H), 6.91-6.97(, 4H), '
5.23(s, 2H), 4.96-4.99(d, 2H), 4.22- 473
Q\n Q\ 07 7o 4.27(t, 2H), 4.00(s, 3H), 2.44-2.47(q,
o 1H), 2.25-2.32(q, 1H)
| ?,N F {
33 . ¥, 5 7.89-7.99(m, 2H), 7.21-7.83 (m,
Q/Lloa 2H), 7.34-7.36(d, 41),6.98-7.01(d,
N 2H), 6.90-6.93(d, 2H), 5.28 (s, 2H),
\@\” e 5.00(s, 2H), 4.34-4.39(t, 1H), 4.04(s, 1%
o 3H), 2.82-3.01(q, 1H), 2.73-2.82(q,
¢ 1H)
: "H (300 MHz, DMSO-dy):  12.84(s,
WO 1H), 7.66-7.71(m, 2H), 7.34-7.37(d, .
o 4H), 7.21-7.26(m, 2H), 6.98-7.01(d,  §>
34 g\/ oo o 2H).6906.93(d2H) 523 (s, 2H), (.
. 5.00(s, 2H), 4.35-4.40(m, 1H), 3.99(s, gy
oom ?;ﬂ) 2.95-2.98 (m, 1H), 2.77-2.85(m,
N , .
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35 O~ 1H (300 MHz, DMSO-d6): & 7.43- 463,
L o 7.48(m, 3H), 7.34-7.37 (d, 2H), 7.26- 1
©V° 7.29(d, 3H), 6.91-6.97(m, 4H), 5.23(s, (M*
O 2H), 4.99(s, 2H), 4.24-4.27 (m, 1H), )

OH  4.01(s, 3H), 2.43(s, 1H), 2.24-2.31(m,
1H).

36 O . 1H (300 MHz, DMSO-d6): 5 12.17(s,  438.
\ o-@\\ 1H), 7.62-7.68(m, 2H), 7.33-7.41(m,
Cj“ 5H), 7.16-7.22(t, 1H), 6.91-6.94(d,  (M¥

© o 2H),6.74-685(m, 2H), 5.23(s, 2H), )
g 4.98(s, 2H), 4.00(s, 3H), 2.73-2.781t,

OH  2H), 2.45-2.47(d, 2H).
37 1H (300 MHz, DMSO-d6): 5 12.05(s,  450.
o O 1H), 7.63-7.66 (m, 2H), 7.33-7.41(m, 1

N o 5H), 6.98-7.02(d, 1H), 6.91-6.93(d, ((M+
2H), 6.56-6.57(d, 1H), 6.47-6.50(dd,
0 © 1H), 5.23(s, 2H), 4.96(s, 2H), 3.99(s,
, o 3H), 3.75(s, 3H), 2.66-2.71(t, 2H),
Yy 2.37-2.43(t, 2H)
38 O~ 1H (300 MHz, DMSO-d6): 5 7.58- 432.

o 7.61(q, 2H), 7.23-7.29 (m, 5H), 6.97-
A@vo  7.00(d, 1H), 6.83-6.86(d, 2H), 6.66- (M-
. Q/\(OH 6.71 (m, 2H), 5.13(s, 2H), 4.86(s, 2H), ™

-~

3.98(s, 3H), 2.80-2.85(t, 2H), 2.51-
o ° 2.56(t, 2H), 2.22(s, 3H) ‘
38 O © 1H (300 MMz, DMSO-d6): & 12.15(s,  461.

, L0 1H), 7.80-7.89(m, 4H), 7.33-7.36(d, -t -
p)v \©\/o 2H), 7.16-7.22(m, 1H), 6.90-6.92(d, (M -
N \Q\/\hﬂﬂ 2H), 6.80-6.85(m, 1H), 6.74-6.77(m, H
- 1 5 1H), 5.28(s, 2H), 4.98(s, 2H), 4.04(s,
- 3H), 2.73-2.78(t, 2H), 2.44-2.47 (d,
2H).
40 N;O\ 1H (300 MHz, DMSO-d8): 5 12.15(s, :68.
o . 1H), 7.57-7.60(d, 2H), 7.33-7.36(d,
,Q)V &o 2H), 7.16-7.22(t, 1H), 6.91-6.96(t, ((M+
~o %oa 4H), 6.80-6.85(m, 1H), 6.74-6.77 (m, ™)
: L & 1H),5.19(s, 2H), 4.98(s, 2H), 3.97(s,
' 3H), 3.77(s, 3H), 2.73-2.78(t, 2H),
2.44-2.47(d, 2H).
41 1H (300 MHz, DMSQ-d6); 5 7.67- 466.
N0~ 7.68(d, 2H), 7.41(s, 3H), 7.16-7.22(, 1

Lo 1H), 6.96-7.02(m, 3H), 6.73-6.83(m, (M-
| D\/o 2H), 5.18(s, 2H), 4.96(s, 2H), 3.97(s,
o \QVYOH 3H), 3.68(s, 3H), 2.70-2.73(d, 2H),

2.32-2.37(t, 2H).

F o}
42 . NP~ No data : 443,
L ol : 1
Q)\/ \©\/° 2! ‘ i
1068 e
OH
0
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1H (300 MHz, DMSO-d6): 5 12.05(s,
1H), 7.80-7.89(g, 4H), 7.34-7.37(d,
2H), 7.00-7.02(d, 1H), 6.90-6.92(d,
2H), 6.57(d, 1H), 6.46-6.50 (m, TH),
5.28(s, 2H), 4.96(s, 2H), 4.05(s, 3H),
3.75(s, 3H), 2.66-2.71(t, 2H), 2.38-
2.43(t, 2H).

1H (300 MHz, DMSO-d6): 5 12.20 (s,
1H), 7.63-7.66(m, 2H), 7.34-7.41(m,
5H), 7.15-7.18(d, 1H), 6.99(s, 1H),
6.91-6.99(m, 3H), 5.23(s, 2H), 4.98(s,
2H), 4.01(s, 2H), 4.00(s, 3H), 2.74-
2.79(m, 2H), 3.35(m, 2H).

1H (300 MHz, DMSO-d6): & 7.80-
7.89(m, 4H), 7.32-7.35 (d, 2H), 7.05-
7.08(d, 2H), 6.87-6.91(m, 4H), 5.27(s,
2H), 4.97(s, 2H), 4.04(s, 3H), 2.27-
2.35(m, 1H), 1.67-1.73(m, 1H), 1.23-
1.44(m, 2H). :

No déta

1H (300 MHz, DMSO-d6): & 7.57-
7.60(d, 2H), 7.32-7.35 (d, 2H), 7.13-
7.19(t, 1H), 6.90-6.96(t, 4H), 6.73-
6.78 (m, 1H), 6.68-6.73(m, 1H),
5.19(s, 2H), 4.96(s, 2H), 3.97(s, 3H),
3.77(s, 3H), 2.61-2.66(t, 2H), 1.99-
2.04(t, 2H).

" 1H (300 MHz, DMSO-d6): & 7.62-
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7.65(m, 2H), 7.38-7.40 (m, 3H), 7.21-
7.24(d, 2H), 6.83-6.86(d, 2H), 6.70-
6.72 (d, 2H), 6.42-6.45(d, 2H), 5.88-
5.92(t, 1H), 5.18(s, 2H), 4.11-4.13(d,
2H), 3.98 (s, 3H), 1.86-1.92(m, 1H),
1.24-1.32(m, 1H), 1.04-1.07(m, 1H),
0.90-0.95(m, 1H) ,

1H (300 MHz, CDCI3): 5 7.65-7.68(d,
2H), 7.48-7.55(t, 2H), 7.13-7.18(d,
2H), 7.07-7.09(d, 2H), 6.72-6.79(,
4H), 5.06(S, 2H), 4.71(s, 2H), 4.10(s,-
1H), 3.98(s, 3H), 2.66-2.78(m, 2H)

1H (300 MHz, DMSO-d6): 5 7.64-
7.67(m, 2H), 7.40-7.42 (m, 3H), 7.16-
7.30(m, 5H), 6.95-6.98(d, 2H), 5.31
(s, 2H), 4.96-5.04(m, 2H), 4.22-
4.26(m, 1H), 3.99(s, 3H), 2.42-
2.45(m, 1H), 2.23-2.30(m, 1H).
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1H (300 MMz, DMSO-d6): 5 7.80-
7.89(m, 4H), 7.32-7.35 (d, 2H), 7.04~
7.07(d, 2H), 6.86-6.91(t, 4H), 5.27(s,
2H), 4.96(s, 2H), 4.04(s, 3H), 2.28-
2.33(m, 2H), 1.65-1.71(m, 1H), 1.32-
1.38(m, 1H).

1H (300 MHz, DMSO-d6): 6 7.80-
7.89(m, 4H), 7.33-7.35 (d, 2H), 7.14-
7.20(1, 1H), 6.89-6.92(d, 2H), 6.68-

6.78 (m, 2H), 5.27(s, 2H), 4.96(s, 2H),

4.04(s, 3H), 2.63-2.66 (m, 2H), 2.04~
2.09(m, 2.

1H (300 MHz, DMSO-d6): 5 7.56-
7.58(d, 2H), 7.41-7.43 (d, 3H), 7.34-
7.37(d, 2H), 7.26-7.29(d, 2H), 6.94-
6.97(d, 4H), 4.99(s, 2H), 4.95(s, 2H),
4.21-4.25(t, 1H), 3.84(s, 3H), 2.40-
2.46(m, 1H), 2.23-2.28(m, 1H).

1H (300 MHz, DMSO-d8): 5 7.66-
7.71(m, 2H), 7.34-7.37(d, 4H), 7.21-
7.26(t, 2H), 6.98-7.01(d, 2H), 6.90-
6.93(d, 2H), 5.23(s, 2H), 5.00(s, 2H),
4.35-4.40 (m, 1H), 3.99(s, 3H), 2.95-
2.98(m, 1H), 2.77-2.85(m, 1H).

1H (300 MHz, DMSO-d6): § 7.43-
7.48(m, 3H), 7.34-7.37(d, 2H), 7.26-
7.29(d, 3H), 6.91-6.97(m, 4H), 5.23(s,
2H), 4.99¢(s, 2H), 4.24-4.27(d, 1H),
4.01(s, 3H), 2.43(s, 1H), 2.24-2.31(m,
1H).

No data

N6 data

1H (300 MHz, DMSO-d6): 8 12.03(s,
1H), 7.62-7.85(m, 2H), 7.39-7.41(m,
3H), 7.32-7.35(d, 2H), 6.99-7.02(d,
1H), 6.90-6.93(d, 2H), 6.53-6.54(d,
1H), 6.45-6.48(d, 1H), 5.23(s, 2H),
4.94(s, 2H), 4.00(s, 3H), 3.80-3.82 (d,
2H), 2.68-2.73(t, 2H), 2.42-2.47(1,

'2H), 1.25(m, 1H), 0.52-0.58(m, ZH),

0.32-0.34(m, 2H)
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1H (300 MHz, DMSO-d6): 5 7.63-
7.65(m, 2H), 7.34-7.41 (m, 7H), 6.91-
6.98(m, 4H), 5.23(s, 2H), 4.98(s, 2H),
4.00 (s, 3H), 2.63-2.65.(s, 2H), 1.65(s,
3H).

1H (300 MHz, DMSO-d6): 5 12.01(s,
1H), 7.62-7.65(m, 2H), 7.33-7.41(m,
6H), 6.98-7.01(d, 1H), 6.90-6.93(d,
2H), 6.55-6.56(d, 1H), 6.43-6.47(m.
1H), 5.23(s, 2H), 4.95(s, 2H), 4.54-
4.62(m, 1H), 4.00(s, 3H), 2.64-2.69(t,
2H), 2.38-2.43(t, 2H), 1.23-1.25(d,
6H).

No data

1H (300 MHz, DMSO-d6): 5 12.67(s,
1H), 7.63-7.66(m, 2H), 7.31-7.41(m,
6H), 6.86-6.94(m, 4H), 5.23(s, 2H),
4.99(s, 2H), 4.37-4.42(m, 1H), 4.00(s,
3H), 2.83-3.02 (m, 1H), 2.78-2.86{m,
1H), 2.32(s, 3H)

1H (300 MHz, DMSO-d6): 5 12.11(br
s, 1H), 7.80-7.89 (m, 4H), 7.32-
7.35(d, 2H), 7.05-7.08(d, 2H), 6.87-
6.91 (m, 4H), 5.27(s, 2H), 4.87(s, 2H),
4.03(s, 3H), 2.27-2.35(m, 1H), 1.67-
1.73(m, 1H), 1.33-1.39(m, 1H)

1H (300 MHz, DMSO-d6): 5 12.22(br
s, 1H), 7.72-7.89(m, 4H), 7.32-7.35(d,
2H), 7.05-7.08(d, 2H), 6.87-6.91(m,
4H), 5.27(s, 2H), 4.97(s, 2H), 4.03(s,
3H) 2.29-2.35(m, 1H), 1.67-1.73(m,
1H), 1.33-1.38(m, 1H), 1.24-1.29(m,
1H)

1H (300 MHz,CDCI3): 5
8.02(s,1H),7.57-7.60 (t, 2H),7.27-
7.29(m, 2H), 7.22-7.25(m,3H), 6.96
(br,1H), 6.83-6.:85 (m, 2H),
6.05(s,1H), 5.12 (s,2H), 4.86(s, 2H),
3.98 (s,3H) 2.98(1, 2H), 2.53 {t, 2H),
2.38(s, 3H). '
1H (300 MHz, DMSO-d6): 3 7.48(d,
2H), 7.07(d, 2H), 7.01(m, 2H), 6.72(d,
4H), 6.66(d, 2H), 4.97(s, 2H), 4.59(s,
2H), 4.12-4.17(m, 1H) 3.87(s, 3H),
3.64(s, 3H), 3.04(s, 2H), 2.59-2.70
(m, 2H) .
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67 O~ 0. . NO data 515.
N o o W !
A (M+
( :S H)"
HO
‘ _ e} .

68 O— OH 1H (300 MHz, DMSO-d6): § 7.63- 463.
: 7.65(m, 2H), 7.58(d, 2H), 7.34- 1
7.41(m, 5H), 6.91-6.94(m, 4H), (M+

5.22(s, 2H), 5.01(s, 2H), 4.00(s, 3H), )
3.79(s, 3H), 3.26(s, 2H)

69 1H (300 MHz, DMSO-d6): 5 12.88(s,  487.
1H), 7.63-7.86(m, 2H), 7.37-7.41(m, 1
5H), 7.28-7.31(d, 2H), 7.07-7.10(d, M+
2H), 6.93-6.95(d, 2H), 5.24 (s, 2H), M)
5.03(s, 2H), 4.00(s, 3H), 3.77(s, 2H),

2.22(s, 3H) :

70 1H (300 MHz, DMSO-d6): & 7.64- 448.
7.65(d, 2H), 7.33-7.40(m, 5H), 6.90- 1
7.00(m, 3H), 6.43-6.52(m, 2H), 523 (M-
(s, 2H), 4.95(s, 2H), 3.99(s, 3H), H)
3.72(s, 3H), 2.58-2.63(t, 2H), 2.00-

2.05(t, 2H)

71 1H (300 MHz, DMSO-d6): & 7.64(m,  436.
2H), 7.33-7.40(m, 5H), 7.14-7.19(t, 1
1H), 6.91-6.93(d, 2H), 6.69-68.78(m, (M-
2H), 5.23 (s, 2H), 4.95(s, 2H) 3.99(s,
3H), 2.63-2.68(t, 2H), 2.04-2.09(t, 2H)

. o ,

72 ' 1H (300 MHz, DMSO-d6): 5 12.27(s,  525.

NG O-N  1H), 7.80-7.89(q, 4H), 7.37-7.40(d, 2
‘ " N 2H), 7.26-7.29(d, 2H), 6.86-6.89(d,  (MF
' 2H), 6.74-6.78(t, 1H), 6.66-6.69(d, H)
7 o/@”/ | 2H), 5.24(s, 2H), 4.23-4.25(d, 2H),
Ny o HO "X 4.03-4.06(d, 3H), 2.72-2.77(t, 2H),
/ 2.40-2.45(t, 2H), 2.20(s, 3H)
73 y 1H (300MHz,CDCI3): 5 7.59 446,
N , (s,1H),7.20-7.29 (m,6H), 6.97-6.70 1

\ o (d,1H), 6.83-6.86 (d,2H),6.39-6.42 (d, M-
OO\,O%O 2H),5.13(s,2H),4.85(s, 2H),4.66- H)
on 4:72(11H), 4.20-4.22(t,1H), 3.99 (s,
3H),3.74(s,1H),2.70-2.76(d, 1H),2.50-
2.59 (m,1H).
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74

75

76

77

78

79

80

81

1H (300 MHz, DMSO-d8): § 7.62-7.65(1, 2H),
7.33-7.40 (m, TH), 6.98-7.01(d, 2H), 6.90-
6.94(d, 2H), 5.22 (s, 2H), 4.98(s, 2H), 4.35-
4.39(t, 1H), 3.98(s, 3H), 2.94-3.03 (dd, 1H),
2.77-2.85(dd, 1H)

1H (300 MHz, DMSO-d6): & 7.62-7.65(t, 2H),
7.33-7.40 (m, 7H), 6.98-7.01(d, 2H), 6.90-
6.94(d, 2H), 5.22 (s, 2H), 4.98(s, 2H), 4.35-
4.39(t, 1H), 3.98(s, 3H), 2.94-3.03 (dd, 1H),
2.77-2.85(dd, 1H)

1H (300 MHz, DMSO-d6): 5 7.62-7.66(q,

2H), 7.51-7.55 (d, 2H), 7.37-7.41(m, 4H),

7.34(s, 1H), 7.02-7.05(d, 2H),6.94-6.96(d,
2H), 6.91(s, 1H), 5.23(s, 2H), 5.03(s, 2H),
3.99(s, 3H)

1H (300 MHz, CDCI3): & 7.57-7.60(m, 2H),
7.18-7.29 (m, 6H), 6.83-6.86(d, 2H), 6.61-
6.72(m, 2H), 5.13 (s, 2H), 4.88(s, 2H), 4.32-
4.37 (m, 1H), 3.98(s, 3H), 2.92-3.01(m, 1H),
2.80-2.88 (m, 1H)

1H (300 MHz, DMSO-d6);
12.65(s,1H),11.90(s,1H),7.66-7.63 (1, 2H),
7.38-7.33 (t, 7H), 7.01-6.93 (q,4H), 5.25 (s,
2H), 4.99(s, 2H), 4.39-4.34 (g, 1H), 3.02-
2.94(q, 1H), 2.84-2.77(q, 1H)

No data

1H (300 MHz, DMSO-d6): & 7.80-7.89(a,
4H), 7.31-7.35 (d, 2H), 6.88-6.93(m, 4H),
6.81-6.84(d, 2H), 5.27(s, 2H), 4.94(s, 2H),
4.04(s, 3H), 1.92-1.98(m, 1H), 1.29-1.35(m,
2H), 1.05-1.10(m, 1H)

1H (300 MHz, DMSO-d8): & 7.63-7.66(m,
2H), 7.33-7.41(m, 5H), 7.26-7.15(d, 2H),
6.91-6.97(m, 2H),
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NO~ © 5.24(s, 2H), 4.99(s, 2H), 4.21-4.26(t,
' (_o 1H), 4.0(s, 3H), 2.41-2.48(m, 1H),
@\/O 2.23-2.30(m, 1H)
O‘Na
i C
N
: =N No data (M-
L o : H)
- \@\‘/0 - ’
: O Na ’ -
i o]
N

83 ' 1H (300 MHz, CDCI3): 8 7.57-7.6 (m, 473,
o N 2H), 7.20-7.29(m, 6H), 6.84-6.86(d, 1
Y 2H), 6.45-6.47(d, 2H), 5.13(s, 2H), (V-

O—u‘
N,\ ' .
S ,@-« 4.87(s, 2H), 4.37-4.39(m, 1H), 3.98(s, M)
=/ O 3H), 3.74(s, 3H), 2.85(m, 2H)

84 : 1H (300 MHz, CDCI3): 5 8.02-8.04(m, ~ 513.
. ow O, 1H), 7.58-7.64(m, 1H), 7.25-7.29(m,

N I_N 3H),7.14-7.25(m, 3H), 6.83-6.90(m, (M-
‘@\/0 3H), 6.58-6.59(m, 1H), 5.13(s, 2H(, M
4.88(s, 2H), 3.98(s, 3H), 2.59-2.63(t,

2H), 2.32-2.37(t, 2H), 2.16(s, 3H),

82

N

HO 2.00(s, 3H)
0
85 o—  1H (300 MHz, CDCI3): § 7.56-7.59(m, 456.
TNy V4 2H), 7.18-7.27(m, TH), 6.78-6.83(m, 1
O_O—« O 4H), 5.11(s, 2H), 4.82(s, 2H), 3.97(s, (M-
' ° o, 4F). 2.85-2.72(m, 2H), 1.71(s, 3H) H)
86 (300 MHz,DMSO-d6): 5 7.64-7.65(d,  454.

o F 2H) 7.34-, 7.41(m, 5H), 7.06-7.19(m, 1
» A °~©\/o on 2H), 6.92-6.95(m, 2H), 523 (s, 2H), M-
dv 5.03(s, 2H), 3.99(s, 3H) 2.65-2.67(t,
( O 2H), 2.18-2.23(t, 2H)

87 1H (300 MHz,DMSO-d6): 8 11.93(s,  460.
1H), 7.57-7.65(m, 2H), 7.26-7.40(m, 2

O*’--
Nooo o 5H), 7.06-7.16(m, 2H), 6.80-6.93(m,  (M¥
! 4H), 5.22(s, 2H), 4.95(s, 2H), 3.99(s,
3H), 2.52-2.63(m, 2H), 2.14-2.26(m,
HO 1H), 0.93-0.96(m, 1H), 0.43-0.49(m,
[¢]

1H), 0.09-0.31(m, 2H), 0.05-0.08{m,
1H)
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No data

1H (300 MHz,MeOD): 7.54-7.56(t,
2H), 7.20-7.26(m, 5H), 6.95-6.81(m,
1H), 6.78-6.81(m, 2h), 6.34-6.46(m,
2H), 5.15(s, 2H), 4.85(s, 2H), 4.37(d,
2H), 3.22-3.23¢, 3H), 2.79-2 84(,
2H), 2.30-2.35(t, 2H)

1H (300 MHz, CDCI3): & 7.52-
7.58(m, 2H), 7.24-7.26 (m, 3H), 7.09-
7.19(m, 2H), 6.80-6.8%(m, 1H), 6.72-
6.77(m, 2H), 6.14-6.31(m, 2H), 5.07
(s, 2H), 4.70 (s, 2H), 4.38(s, 2H),
4.02-4.07(qg, 2H), 3.95(s, 3H), 2.75(br,
2H), 2.43(br, 2H), 1.04-1.12(g, 3H)

1H (300 MHz, CDCI3): 5 7.57-7.60(m,
2H), 7.22-7.28 (m, 5H), 7.00-7.03(d,
2H), 6.79-6.85(t, 4H), 5.12(s, ZH),
4.85(s, 2H), 3.97(s, 3H), 2.94-2.98(m,
1H), 2.43-2.59(m, 2H), 1.42-1.55(m,
2H), 1.05-1.12(m, 2H), 0.74-0.79(,
3H)

1H(300 MHz,DMS0-d6): 512.09(bs,
1H), 7.88-7.97 (q.4H), 7.33-7.36 (d,
2H), 7.11-7.13(2H, d), 6.87-6.94(m,
4H), 5.29(2H,s), 4.96(s, 2H) 4.05
(3H,8), 3.23(3H,s), 2.72-2.76 (2H,1),
2.45-2.47(2H,1)

1H (300 MHz,DMSO-d6): & 12.11(s,
1K), 7.63-7.86(m; 2H), 7.32-7.41(m,
6H), 7.19-7.22(d, 2H), 6.89-6.93(m,
4Hy), 6.80(s, 1H), 5.23(s, 2H), 4.96(s,
2H), 4.00(s, 3H), 3.75-3.80(m, 1H),
2.86-2.95(m, 1H), 2.39-2.46(m, 1H)

1H NMR (300 MHz, CDCI3): &
7.58(s,2H), 7.26-7.28 (1, 5H),7.23
(s,2H), 6.80-6:83(d,2H), 6.71-6.74
(d,1H), 6.67 (s.1H), 6.59-6.62(t,1H),
5.11 (5,2H),4.95(s,2H), 3.98- .
3.98(d,2H), 3.86 (s,3H) 3.78(s,3H),
2.80-2.85 (t,2H), 2.56-2.61(t, 2H)

1H (300 MHz,DMSO-d6): 5 12.14(s,
1H), 7.72-7.77(d, 1H), 7.59-7.65(m,
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3H), 7.36-7 41(m, 5H), 6.92-6.95(d,
2H), 6.62-6.68(m, 2H), 6.35-6.40(d,
1H), 5.24(s, 2H), 5.07(s, 2H), 3.99 (s,
3H), 3.84(s, 3H)

1H (300 MHz,CDGI3):
58.02(s,1H),7.58(s,2H),7.28-
7.24(d,4H), 6.806-6.88(t,3H),6.37-
6.42 (d,2H), 5.11(s.2H),
4.82(s,2H),4.61(s,1H), 3.98(s,3H),
2.71(s,2H), 2.54(s,2H))

1H (300 MHz,CDCI3Y: 57.89-
7.94(d,1H),7.57-7.60 (t, 2H) 7.16-7.28
(m,4H),7.09-7.12(m, 4H), 6.93-6.95
(d,1H), 6.83-6.86 (d,1H),6.22-
6.28,(d, 1H), 6.03 (s,1H), 5.12(s,2H)
4.92 (s,2H), 3.98 (s,3H), 2.28 (s,3H)

1H (300 MHz, CDCI3): & 7.49-7.53(m,
2H), 7.31-7.33(m, 3H), 7.23-7.23(m,
4H), 6.88-6.91(d, 4H), 4.91(s, 2H),
4.82(s, 2H), 4.12-4.18(t, 1H), 3.86(s,
3H), 2.95-3.03(m, 1H), 2.76-2.84(m,
1H)

1H (300 MHz, CDCI3): 5 7.49-7.53(m,
2H), 7.31-7.33(m, 3H), 7.23-7.23(m,
4H), 6.88-6,91(d, 4H), 4.91(s, 2H),
4.82(s, 2H), 4.13-4.18(t, 1H), 3.87(s,
3H), 2.95-3.03(m, 1H), 2.76-2.84(m,
1H) :

“1H (300 MHz, CDCI3): § 7.49-7.53(m,

2H), 7.31-7.33(m, 3H), 7.23-7.23(m,
4H), 6.88-6.91(d, 4H), 4.91(s, 2H),
4.82(s, 2H), 4.13-4.18(t, 1H), 3.87(s,
3H), 2.95-3.03(m, 1H), 2.76-2.84(m,
1H)

1H (300 MiHz, DMSO-d6): 5 7.44-
7.46(m, 2H), 7.38-7.40 (m, 3H), 7.22-
7.29(m, 4H), 6.95-7.03(m, 4H),
5.08(s, 2H), 5.01(s, 2H), 4.21-4.26(t,
1H), 3.98(s, 3H), 3.66(s, 2H), 2.422-
2.48(m, 1H), 2.23-2.30(m, 1H)
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1H (300 MHz, DMSO-d6): & 487.
12.67(bro,1H),7.63(s,1H),7.41- 3
7.41(d,1H),7.38(s, 1H),7.34(s,4H).6.99 (M
-7:02(d,2H),6.92-6.94(d 2H),6.75- H)

6.78(d,1H),5.17(s,2H),5.00(s,2H),4.52
-4 57(t,2H),3.95(s,3H),.3.35-3.42(q,
1H),3.15-3.20(t, 1H),2.91-

3.03(m, 1H),2.74-2.85(m, 1H)

1H (300 Mz, DMSO-d6): § 12.57(s,  485.

1H), 7.51(5, 1H), 7.40-7.42(m, 4H), 1
7.22-7.25(m, 2H), 6.99-7.02(d, 2H),  (M#
6.91-6.94(d, 2H), 5.19(s, 2H), 5.0(¢s, M
2H), 4.34-4.41(t, 1H), 3.96(s, 3H).
2.95-3.03(m, 1H), 2.77-2.88(m, 5H),
1.91-2.06(m, 2H)

1H (300 MHz, CDCI3): 3 7.26-7.29(d,  409.
2H), 7.19-7.23(d, 2H), 6.85-6.92(m, 1
4H), 4.92(s, 2H), 4.79(s, 2H), 4.13- M+
4.18(m, 1H), 3.76(s, 3H), 2.95- H)
3.03(m, 1H), 2.77-2.85(m, 1H), 1.57-
1.67(m, 1H), 0.71-0.76(m, 2H), 0.62-
0.68(m, 2H)

1H (300 MHz, CDCI3): § 7.25-7.27(d,  409.
2H), 7.19-7.23(d, 2H), 6.85-6.91(m, 1

4H), 4.90(s, 2H), 4.30(s, 2H), 4.13- M+

4.17(m, 1H), 3.86(s, 3H), 2.94- H)
3.02(m, 1H), 2.76-2.84(m, 1H),2.12-
2.19(m, 1H), 0.88-0.91(m, 2H), 0.79-
0.83(m, 2H)

- 1H (300 MHz, CDCI3): & 7.19-7.27(t, ;550.

2H),7.03-7.06(d, 2H),6.79-6.87(q,
4H),4.97(s, 2H),4.87(s, 2H),3.95(s,  (M*
3H),2.8-2.86(t, 2H),2.55-2.80(t, H)
2H),2.20(s, 3H),1.20-1.28(m,16H)

1H (300 MHz, DMSO-d6): & 7.78- 507.
7.80(m, 1H), 7.67-7.69(m, 1H), 7.46- 1
7.51(m, 3H), 7.28-7.42(m, 7H), 7.05-  (M*
7.21(m, 5H), 6.88-6.91(m, 1H),5.51(s,
1H) 5.19(s, 1H), 4.97-4.99(m, 2H),
3.75-3.84(m, 1H), 2.83-2.92(m, 1H),
2.37-2.45(m, 1H).
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108 _ 1H (300 MHz, DMSO-d6): & 12.06 (s,  496. -
, Q 1H), 9.14(s,1H) 7.61-7.63(m, 2H), 2
NC 7.34-7.46(m, 5H), 7.25-7.28 (d, 2H) M+
\ 0~©\/0 7.11-.7.14(d,2H), 6.98-7.01(d, 2H), H)
\@\/\‘{O’f‘: 6.86-6.89(m, 3H), 6.64-6.66(d, 2H)
o 5.28(s, 4H), 4.97(s, 2H), 2.69-2.71(m,
2H), 2.45(m, 2H)
109 1H (300 MHz, DMSO-d6): 5 12.65(s,  429.
JOH 1H), 11.80(s, 1H); 7.63-7.67(m, 2H), !
e 7.33-7.38(t, 7TH), 6.93-7.01(q, 4H), (M-
@VO © N 5.25(s, 2H), 4.99(s, 2H), 4.34-4.39(t, )
1H), 2.94-3.036(m, 1H), 2.79-
‘ OH 2 85(m, 1H). ‘

110 1H (300 MHz, DMSO-d6): 6 12.09(s,  446.

N OSS 1H),7.62-7.65(m, 2H), 7.39-7.41(m, (ZM
4+

\ o 3H), 7.32-7.35(d, 2H), 7.10-7.13(d,
@ \©\/o 2H), 6.91-6.94(d, 2H), 6.87-6.89(d, H)
‘@\/\ﬁ,oa 2H),6.03-6.13(m 1H), 5.39-5.40(d,

1H), 5.24-5.27(m, 3H), 4.95(s, 2H),

©  4.73-475(d, 2H), 2.71-2.76(1, 2H),
2.45.2 471, 2H). )
111 1H (300 MHz, DMSQ-d6}): § 7.64- 513.
7.68(m, 2H), 7.33-7.38(m, 7H), 7.19- 2
‘ 7.22(d, 1H), 6.89-7.00(m, 3H),5.26(s, (M*
o | 2H), 4.95-4.99(d, 2H),4.26-4.37t, H)
Ny : 1H), 4.22-4.24(m, 1H),3.71-3.82(m,
- A 1H),2.93-2.96(m, 2H), 1.95-1.99(m,
O’Q_\OAQ_QOH 2H), 1.69(s, 2H), 1.38-1.53(m, 3H),
1.244-1.35(m, 2H)
o .
112 W 1H (300 MHz, DMSO-d6): § 7.62- 496

L o 7.65(q,2H), 7.38-7.40(q,4H), 7.14~ M+
@vo | 7.33(m,8H), 6.85-6.91(9,4H), H)
| O Q 5.24(s,2H), 4.92(s,2H), 4.35-

4,37(t,1H), 3.90(s,3H), 2.93-
O 2.96(d,2H)

113 1H NMR (300 MHz, CDCI3): 8 7.60- 440

N 7.61(d,2H), 7.26-7.28(m,3H), 7.02- (M+

Lo 7.06(q,2R), 6.71-6.75(q,2H), 4.56- )
% O 4.57(d,2H), 3.92(s,3H), 3.62-
, ,@/\J(m 3.70(dd.2H), 3.14-3.25(dd,2H), 2.81-
" 2.83(m,2H), 2.54-2.60(m,2H), 1.77-

1.82(d,2H), 1.65-1.68(d,2H), 0.81-
0.87(m
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114 S 1+ NMR (300MHz, CDCI3): 5 8.02(d, 421
& " 1H) 7.56-7.59(m, 2H), 7.25-7.27(m,  (M*
3H), 7.12-7.15(m, 2H), 7.02(s, 1H), H)
o_@ o 6.78-6.80(d, 2H), 6.46-6.49(d, 1H),
S/ o, 5:09(s. 2H), 4.95(s, 2H), 3.97(s, 3H)
= 2.54-2.2 58(t, 3H), 2.43-2.48(t, 3H) .
115 ' 1H NMR (300MHz, DMSO-d6): 390
MG 12.12(s, 1H), 7.64-7.67(m, 2H), 7.49- M+
& ' 7.56(m, 4H), 7.39-7.42(m,3H), 7.25-  H)
\ 7.28(d, 2H), 6.96-6.99(d, 2H), 5.26(s,
b/ T\~ p 2H), 4.01(s, 3H), 2.81-2.86(t, 2H),
Wean - 2.56-2.57(t, 2H).
116 Y 512
N o (M
d\/ ‘( \ J H)
°‘©JO o
. ‘ -0
0
117 Y% 1H (300 MHz, CDCI3-d6): 5 7.57- 422.
N'\ : 7.61(q,2H),7.25-7.29(m,5H),6.77- 1
. , 8.85(m,6H), 5.13(s,2H),4.85(s,2H), (W
@ o@_\ 4.55(s,2H), 3.98(s,3H) H)"-
0—< >—o 0
.
OH .
118 % 1H (300 MHz, CDCI3-d6): & 7.57- 434.
N . 7.61(q,2H),7.23-7.29(m,7H),6.83- 1T
‘ 8.89(t,4H), 5.13(s,2H),5.01- (M-
O@“ OH 5.05(q,1H), 4.89(s,2H), 3.98(s,3H), )
o—% 2.68-2.75(,2H), '
OH ‘
119 fta 1H (300 MHz, DMSO-d6): § 7.62- 434.
e ~ 7.65(m, 2H), 7.38-7.40(m, 3H), 7.32- 1
’ 7.35'(d, 2H) 7.23-7.25(d,2H), 6.90- (M-
)| 6.93(d, 4H), 5.28(m, 1H), 5.24(s, 2H), H)
4.97(s, 2H), 4.84-4.88(t, 1H), 3.99(s,
3H), 3.39(m, 2H).
° OH
v "o -
Q B
120 l 1H (300 MHz, DMSO-d6).5 7.62- 419
' Ay 7.64(t,2H),7.39-7.40(d,3H),7.32- (M

3.99(s,3H), 2.69-2.74(t,2H), 2.26-
2.32(t, 2H)

| 7.35(d,2H), 7.25(s,1H),7.08- H)®
q@\( 7.11(d.2H), 6.86-6.63(q,4H),
m 6.73(s1H), 5.22 (5,2H).4.85 (s, 2H),
N,
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121 1H (300 MHz, CDCI3-d8): 5 7.58- 489,

P 7.61(m, 4H), 7.23-7.29(m, 5H), 6.83- 5

N 6.89(m, 4H), 5.92-6.03(m, 1H), 5.13-  (M+
©)\/0~©\’ 533 SH), 4.9(s, 2H), 4.64-4.70(m, H)
0 o 3H), 3.98(s, 3H)
N :
¢}
OH :

122 ' 1H (300 MHz, DMSO-d6):5 7.55- 539.

| 7.65(m, 4H), 7.27-7.4(m, 5H), 6.9- 5

R o] .
. 7.01(m, 4H), 5.22(s, 2H), 5.15-5.16(d, (M*
@/k/ ou 2H), 5.07-5.03(d, 2H), 3.99(s, 3H), )
o o 3.6(s, 2H)
N .
G
OH

123 1H (300 MHz, CDCI3-d6): 5 7.98- 525,
4 8.04(m, 2H), 7.59-7.61(m, 4H), 7.21- 5
7.29(m, 6H), 5.12-5.14(d, 2H), 4.88- M+

N
o H)
4.98(d, 2H), 4.61(s, 2H), 3.98(s, 3H)
o O

1
~N
O
OH
124 1H (300 MHz, CDCI3-d6): 5 7.52- 531
s 7.62(m, 4H), 7.22-7.29(m, 5H), 6.83-  (M*
T o , 6.91(m, 4H), 5.13-5.17(d, 2H), 4.91(s, )
©/k' Tl )@, 2H), 4.06-4.21(m, 1H), 3.96(s, 3H),
3.72(s, 2H), 1.26-1.95(m, 10H)

Employing modified procedures used in making the above compounds the foliowing
compounds or a geometric isomer thereof could also be made.
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Table 2
No Structure
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No Structure
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No Structure
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No Structure
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No Structure
167 0
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‘Q; o] '
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169 O
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174 5

172 o

173 /

Biologicat activity
Calium Flux Assay to detect GPR40 activation:

CHO-K cells stably expressing hGPR40 were selected in a media containing
Neomycin/G418. The cells were plated at a concentration of 20,000 cells per well in black 96-
well clear bottom tissue culture freated plates. The cells were cultured for 24 h at 37C in a
humidified 5% CQO, air environment to allow for protein'expreséion.
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The next day, after removal of media from wells, Fiuo-4 NW (Invitrogen) is added at
100 uliwell and the cells were incubated for 30 min at 37T and for a further 30 min at RT. All
test compounds were diluted to appropriate concentrations in HEPES buffer. Compounds
were added to the cells and the wells were read in the BioTEK synergy reader and readings
were taken for 4 min with an interval of 5 s. The results are shown in table 3.

Table 3

Compound | EC 50 | Compound | EC 50 | Compound | EC 50 | Compound | EG 50
i = 32 . 63 " 94 :
5 o 3 &7 = 55 :
3 v T34 65 * 96 *
) - 35 W 66 " 97 g
5 v 36 - o7 - 98 w
3 = 37| ¢ 68 : 99 ”
7 U T : 69 > 100 w
8 U 39 70 A* 101 -
3 ; 40 L I R 702 -
10 . 41 w 72 > 103 -
11 . az | - 73 w 104 g
12 7 3 z 74 z 105 ;
13 o 4 g 75 " 106 v
14 " s | = 76 - 107
15 = a6 w 77 108 -
16 - 47 78 - 109 - g
17 = 48 - 79 . 110 e
1 e D 7 =
19 * 50 w 81 w 112 "
20 - 51 82 113 g
21 w 52 83 . = 114 R
22 53 " 84 * 115 g
23 w54 T 85 116 NT
24 = 55 86 ¥ 117 g
25 56 w 87 g 118 .
26 - 57 | = 88 ® 119 ]
27 = 58 * 89 ® 120 v
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Compound | EC 56 | Compound | EC 50 | Compound | EC 50 | Compound | EC 50
28 b 59 : * 80 * i21 *
29 bl 60 * 91 * 122 *
30 * 61 > 82 * 123 ¥
31 ok 62 i 83 * 124 *

* = >100nm

** = >10nm but <100nm

w2 10nm
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We Claim:-
1. A compound of formula (1)
RS R4
NR1
| L
S DD
Formuta i
wherein:

ring A i;s an optionally substituted phenyl groug:
ring B is an optionally substituted pheny! group:
X is a bond o} a linking moiety containing from 1 to 8 atoms in the normal chain;
Y iz a bond or a linking melety cortaining from 1 to 8 atoms in the normal chain

Z is a2 bond or is selected from the group consisting of oplionally substituted Ce-
Cisaryl, and optionally substituted C,-Cybetergaryl, -C(=Q)e, C(=NR")-, ~(CR'R%)-, -
(CRPRY0-, ~{CRPRYS-, ~({CR*RONR’- or is a heteroatomic group selected from the group
consisting of §, O, P and NR" where R” is selected from he group consisting of H, optionally
substituted C-Croalkyl, optionally substituted C,-Cicheteroalkyl optionally substituted Cs-
Coptycloalkyl, optionally substituted Ce-Cogaryl, and optionally subsiituted C-Ggheteroaryl;

L is & group capable of releasing a cation or & salt thereof:

R' is selected from the group consisting of H, ORY, optionally substituted C,-C,,alkyl,
optionally  substituted C4-Cyohaloalkyl optionally substiuted CplCyalkenyl, oplionally
substituted Cz-Cspalkynyl, optionally substituted Ci-Cygalkyloxy, optionally substituted Cy-
Cohaloalkyloxy, optionally  substituted CoCroheteroatkyl, opticnally substituted Cy-
Cocycloalkyl, optionally  substituled Ci;-Cyeycloatkenyl,  optionally  substituted Cy-
Cizheterocycloalkyl, optionally substituted C,-Czheterocycloalkenyl, optionally substituted Ce-
Cyparyl, and optionally substituted C,-Cigheteroaryl, |
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R? is H or a ring selected from the group consisting of an optionally substituted Ca-
Cyocycloalkyl, optionally substituted C,-Cpzheterocycloalkyl, an optionally substituted Cg-
CioarylfusedCe-Cocyeloalkyl, an optionally substitted C,-CysheteroaryifusedCqyCocyeloalkyl,

5 optionally substituted Ce-CrearylfusedCyo-Cisheterocycloalkyl, optiomally substituted G-

Crsheteroarylifused Co-Ciheterocyeloalkyl, optionally substituted Ce-Cigaryl and optionally
substituted G-Cigheteroaryl,

each RR‘, R® and R® is independently selected from the group consisting of H.

10 halogen, CN, -NO,, SH, CF,, OH, CO,H, CONH,, OCF,, optionally substituted C,-Cigalkyl,

optionally substituted C.-Cihaloalkyl optionally substituted CpCialkenyl, optionally

substituted Cr-Cialkynyl, optionally substituted Ci-Cazalkyloxy, opticnally substituted Cs-

Cyghaloalkyloxy, optionally substituted CpCyhéteroalkyl, optionally substituted Cg-

Cizoycioatkyl, optionally substituted Gy-Cioycicalkenyl, optionally substituted &p-Cip

15 heterocycioaikyl, optionally substituted C;-Csz heterocycloalkenyl, optionally substituted Ce-
Caparyl, and oplionally substituted C4-Cyheteroaryl, or

any two of R®.R*, R® ang R® wheh taken together with the atoms to which they are
atiached may form an optionally substituted cyclic moiety or a double or triple bond between
26 the atoms to which they are attached;

R’ is selected from thé group consisting of H, optionally substituted C-Cipatkyl,
optionally substituted Co-Cialkenyl, optionally substituted Cp-Cioheteroalky!, optionally
substituted Cy-Cihaloalkyl, optionally substituted Ca-Cracyeloalkyl, oplionally substituted Ce-

25 Cyaryl, and optionally substituted C-Cheteroaryl

ris 1;

or a pharmaceutically acceptable salf, or N-oxide or prodrug thereof,

30
2 A compound according to claim 1 wherein L is selected from the group consisting of -
COzH, -80sH, -PO3H, -80,NH;,, -CONHSO,CH,, and tetrazol-5-yl,
3. A compound according to claim 1 or 2 wherein L is -COH.
35
4. A compound according to any ane of claims 1 to 8 wherein R and R? are each H,
233
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5. A compound according to any one of claims 1 to 4 wherein Z is CRR®,

8. A compound according to claim 5 where 1 of R® or R® when taken together with one of
5  R®and R* and the atoms to which they sre atlached forms a cyclic moiety.

7. A mmpoﬁnd acsording to claim 6 wherein the cyclic moiety is a cyclopropy! group.
8. A compound aceording to claim 4 whereln R® is H.
10 ‘ .
2. A compound according to claim 5 or 8 wherein R® is selected from the group

consisting of H, cyane and isoxazol-3-yl.

10. A compound according to any one of ciaimst to 8 wherein ring B is an optionally
15 substituted pheny! group of the formuia:

.__g/ \%...

{(R¥,

each R® is independently selected from the group consisting of H, halogen, OH, NO,,
20 CN, Ci-Crzalkyl, Ci-Cophaloalkyl, Cs-Cmalkoxyl, and Ci-Crhaloalkoxyl,

wherein p is an intager selected from the group consisting of 0, 1, 2, 3 and 4.

11 A compound according to any one of ¢laims{ fo 10 wherein ring A is an optionally
25  substituted phenyl group selected from the group consisting of:

(o)
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each R? is independently selected from the group consistirig of M, halogen, OH, NO,,
CN, C-Cqqatkyl, C-Cqzhaloalkyl, Cr-Croatkoxyl, and C-Cozhaloalkoxyl,

wherein q is an integer selected from the group consisting of 0, 1,2, 3 and 4;

12, A compound according to claim 11 wherein ring A is an optionally substituted phenyl
group of the formula:

‘i’

RQ)Q

(0 wherein RY and g are as defined in claim 11.

13, A compound according to any one of claims 1 to 12 wherein VY is sélected from the

group consisting of.
(@) =abond
15 (B -0
{c) -3-
(@ SO0
(&)  -S(=0)
®  NRO)-
20 (@) ~CR™),

hy  -C{R™)0-

() -C(RURN(R™)-
G -CER™

(k) =00 .saliyl-,

25 ()

“CorgatkylO-,

(M) 'C1-53'k¥|0¢3.5ﬂ’kyt,
(M =NR'NC,.salkyl,
©)  -CrsalkyiNR™)

®)  -CisalkylN(R™)Crgalkyl-,
-NR™CO-,
) NRNCOC, salkyl-,

30 (@)

(s)  -CrsalkylN(R™®)CO-,
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)  CrakyiNROCOC.calkyl,
() -CON(R™)-,
) -CrealkylCONR')-,
W) -CONR™C, salkyl,
5 (%) CosalkylCONR™ICysalkyl,
()  -BOMNR")-
@ NRSO.-
{aa) -Cigatkyl

10 wherein each of the alkyl moiaties can be further optionally substituted,

wherein R'® is selected from the group consisting of H, optionally substituted Cy-
Cuealkyl, optionally substituted Co-Cigheteroalkyl optionally substituted Cy-Cizcycloalkyl,
optionally substiuted Ce-Grearyl, and optionally substituted C,-Cisheteroaryl; of two R when

15 taken together may form a cyclic moisty,

wherein R'" is selected from the group consisting of: O, §, NR™ and C(R™ R,

wherein each R is selecled from the group consisting of H, OR™, optionally
20  substituted C-Cuaalkyl, oplionally substituted Cy-Crzhaloalkyl optionally substituted Cp-
Crealkenyl, optionally substituted Ca-Casalkynyl, optionally substituted Cs-Cigalkyloxy,
optionally substituted C.-Ceohaloglieyloxy, optionally substituted Co-Cocheteroalkyl, optionally
substituted CeCyaCycloalkyl, optionally substituted Cyp-Cipcycloatkenyl, optionally substituted
Co-Crgheteracycloalkyl, optionally substituted C-Ciheterocycloalkenyl. optionally substituted

25 Ca-Crgaryl, and optionally substituted C.-Cioheteroaryl, :
gach R"™ and R is independently selected from the group consisting of H, halogen,
OH, NGy, CN, SH, NHy, CFy, OCF,, optionally substifuted Ci-Caalkyl, cptionéliy substitutad
Ce-Crzhaloalkyl optionally substituted Cp-Copalkeny!, optionally substituted C-Cppatkynyl,
30 optonslly substitvied C.Cpheteroalieyd, oplionally substituted Cs-lpoycioaliey, oplionaiy
substituted CoCroycloalkenyl, optionally substituted CzCjheterocycloatkyl, optionally
substituted Cr-Croheterocycloalkenyl, optionally substituted Cg-Cigaryl, optionally substituted
Ci-Creheteroaryl,  optionally  substituted  Cy-Cioalkyloxy, optionally  substituted  Co-
Cralkenyloxy, optionally substituted CpCyatkynyloxy, opfionally substituted G-
35 Cichetercalkyloxy, optionally substituted Ca-Cicycloalikyioxy, optionally substituted G-
Creycloalikenyloxy, optiomally substituted C-Cizheterocycloalkyloxy, optionally substituted
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Cy-Cisheteracycloalkenyloxy, optionatly substituted Ce-Coearyloxy, optionally substituted C,-Cy4
heteroaryloxy, optionally substituted C,-Cioalkylamino, SR', 80.H, SONR™R'™, SO,RY
SONRM™R™, SORY™, COR™, COOH, COOR™, CONR™R™ NR“COR'™ NR™COOR'™
NRPSO,R™, NRPCONR™RY, NR™R™, and acyt; '

5
each R R'"® and RY is independently selected from the group consisting of H,
" optionally substituied C.-Coalkyl, optionally substituted Cx-Cicheteroalkyl  optionally
substituted C-Cqzhaloalkyl, optionally substituted CaCascycloalkyl, optionally substituted Ce-
Cigaryl, and optionally substituted Cy-Cygheteroaryl.
10

14, A compound according to any one of claims 1 fo 13 wherein Y is selected from the
group consisting of ~CHaNM=, CHO-, -NH-, -CONH-, -8O,NH-, and ~CHCH.NH-.

18, A compound according fo any one of clgims 1 to 14 wherein ‘{ is selected from -
15 CH;NH-, and -CH,O-.

16. A compound according to any one of claims 1 to 15 wherein Y is -CH,O-,

17 A compound according to any one of claims 1 16 16 wherein X is selected from the
20 group consisting of:

(a) a bond
[{e)] -{J-
{©) 8-

() “S(=0)-
25 {e) ~S(=0),-

@ NRY)-
@ CR%)r
) -CERY

0  -OC.salkyl-,

30 () -CisalkylO-,

(k)  -CisalkylOC salicyl,

B -NR™®C,.salkyl,

(M) -CagalkyINR')-;

(0  -CrsalkyINR'®)Cosalkyl-,
35 (0)  -NR®)CO-,

(B} -NR'®COC.salkyl,

Vo
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@  -CiealkylNR™CO-,
" -CrsalkyNR™®COC,salkyl-,
gy  -CON(R™~
{ -CsalkylCON(R™)-,
5 - (U)  -CONR'™Csalkyl,
(V) -CysalkylCONR®)C, salkyl-,
(W) -SONR™)-
(x) N(R™®SOs-
ty)  -Cisalkyk

wherein each of the alkyl mvieties can be further optiorally substituted,

wherein R' is selected from the group consisting of H, optionally substituted Ci-
Crgalkyl, optionally substituted CrCuhetercelkyl optionally substituted CxCrzoycioatky!,
15 optionally substituted Ce-Cigaryl, and optionally substituted C.-Cigheteroaryl;

wherein R'? is selected from the group consisting of: O, 8, NR¥ and G(R¥ R%),

wherein each R® is selected from the group consisting of H, OR®, optionally

20  substituted C-Cipatkyl, optionally substituted C.-Cyyhaloalkyl optionally substituted Cs-
Cyalkenyl, optionally substituted Cx-Cialkynyl, optionally substituted Cq-Cialkyloxy,
optienally substituted Cq-Cohaloalkyloxy, optionally substituted Co-Cioheteroalky!, optionally
substituted C,-Cizoycloalky!, optionally substituted Co-Csoycloalkenyl, oplionally substituted

C-Cizheterocycioalkyl, opticnally substituted CCisheterocycloalkenyl, optionally substituted
25 Ce-Cigaryl, and optionally substituted C-Cgheteroaryl,

each R?' and R¥ ig independently selected from the group consisting of H, halogen,
OH, NO,, CN, SH, NH», CF5, OCF;, optionally. substituted C-Gazalkyl, optionally substituted
Cy-Cizhaloalkyl optionally substituted Cor-Crgalkenyl, optionally substituted Co-Cialkynyl,
‘30 optionally substifuted CrCohetercalkyl, optionally substituted Cs-Cipcycloalkyl, optionally
substituted Cye-Crcycloatkenyl, optionally substituted Co-Ciheterocycloalkyl, optionally
substifuted Cx-Croheterocycioakenyl, optionally substituted Ce-Cigaryl, oplionally substituted
Ci-Cicheteroaryl, optionally substituted C,-Cipalkyloxy, oplionally substituted Cp
Cualkenyloxy, optionally substifuted C»Cialkynyloxy, optiohauy substituted  Co-
35 Crohetercalkyloxy, optionally substituted C,-Cicycloalkyloxy, optionally substituted Co
Cucycloalkenyloxy, optionally substituted C,-Cqheterocycloatkyloxy, optionally substituted

23R
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CQ-C1gheterocycloalkenylmy. optionally substifuted Ce-Craryloxy, optionally substituted C-Cy
heteroaryloxy, obticnally substituted C-Cualkylaming, SR*, SOiH, SONR*R¥® SOR™,
SONRZR®, SOR™, COR®, .COOH, COORY, CONR¥*R®, NR™COR®, NR¥COOR®,
NRZSO,RY NR¥CONR¥R™, NR¥R™, and acyl;

each R® R* and R® is independently selected from the group consisting of H,
optionally substituted C-Cialkyl, optionally substituled C,-Ciohetercalkyl  optionally
substitited Ca-Citycloalkyl, optionally substituted Cqs-Cigaryl, and optionally substituted C,-

Cigheteroaryl.
10 . o
18. A compound according {0 any one of claims 1 {0 17 wherein X is selected from the
‘group consisting of 3 bond, O and -CHyO-,
19, A compound according to any eng of claims 1 to 18 wherein X is -CH0-,
15

20, A compound zecording to any one of claims 1 {0 19 wherein R is OR’

21, Acompound according to claim 20 wherein R is selected from the group consisting of

H, optionatly substituted G¢-Croalkyl, optionally substituted Co-Cisheteroalky!l and optionally
20 substituted G-Cizhaloalkyl

22, Acompound according to claim 20 or 21 wherein R’ is methyl.

23, A compound according to any one of claims 1 to 22 wherein R? is optionally
25 substituted prenyl.

24, A compound according to claim 23 wharein R? is an optionally substituted phenvi of

the formula,
-
S ‘LL%

"X

(R*)m
30 Foarmula (IX)

239

ation: 21.05.2012 09:43,38 - 21055012 055154, This page 20 of AMENDED SHEET %75 5657%
Received at the EPO on May 21, 2012 09:51:54. Page 20 of 50

24:05:2012

,,,,, =



| - CUNISPANE
21/05 2&32 1 15 PM PAX 080288680484 BRAIN LEAGUE IP SERVICES 7] 0021/0050
PCT/IN 2011/000 479 - 21~05-2012

wherein each R?® is independently selected from the group consisting of H, halogen,
OH, NO;, CN, SH, NH,, CF3, OCF,, optionally substituted C.-Copalkyl, optionally substituted
C-Crohaloalkyl optionally substituted C,-Cralkenyl, optionally substituted C-Coalkynyl,
optionally substituted C,-Cizhetervalkyl, optionally substituted Cy-Copcveloalkyl, optionally
5 substituted Ca-Cioycloalikenyl, optionally substituted C-Cioheterocycloalkyl, optionally
“substituted Cp-Cyzheterocycloatkenyl, optionally substituted Ce-Crparyl, optionally substituted
C-Cigheteroaryl,  optionally  substituted ~ C-Crpatkyloxy, optionally substituted Cg-
Calkenyloxy, optionally substituied C,-Calkynyloxy, optionally substituted Co
Cyghetervalityloxy, optionally substituted CxCpoycloalkyloxy, optionally substituted Csy-
10 Cicycloalkenyloxy, optionally substituted CxCioheterocycloalkyloxy, optionally substituted
Cy-Craheterocycioalkenyloxy, optionally substituted Ce-Cogaryloxy, optionally substituted Cq-
Cisheteroaryloxy, optionally substituted C,-Cipalkylaming, SR, SO, SO;NR’W SOR7,
SONR'R’, 8OR?, COR', COOH, COOR’, CONR'R", NR’GOR” NR'COOR’, NR7SO.R’,
NR'CONR'R?, NR'R’, and acy}; and
18

m is an integer selected from the group consisting of 0, 1, 2, 3, 4 and 5.

25 A compound according to claim 1 selected from the group cansisting of:

. ‘ [« ’ 9
b{,O-\ ‘,@/\)\OH {\I'o\ ’©/\)\OH
S ! .
SRS SRe

O

G
N
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or a geometric isomer or pharmaceutically acceptable salt or prodrug thereof.

26. A pharmaceutical composition including a compound according to any one of claims 1

5 to 24 and a pharmaceutically acceptable diluent, excipient or carrier.
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25

27. Use of a compound according to any one of claims 1 to 25 in the manufacture of a -
medicament for preventing or treating a condition associated with GPR40 receptor function in
a mammal, wherein the condition is selected from the group consisting of cognitive disorders,
osteoporosis, inflammatory disorders, diabetes, obesity, hyperglycemia, glucose intolerance,
insulin resistance, hyperinsulemia, hypercholesteremia, hypertension, hyperlipoproteinemia,
hyperiipidemia, hypertriglyceridemia, dyslipedemia, metabolic syndrome, syndrome X,
cardiovascular disease, atherosclerosis, kidney disease, ketoacidosis, thrombotic disorders,
nephropathy, diabetic neuropathy, diabetic retinopathy, sexual dysfunction, dermatopathy,
dyspepsia, hypoglycemia, cancer and edema.

28.  Ause according to claim 27 wherein the condition is diabetes.

29. A use according to claim 28 wherein the condition is type Il diabetes.

30, A compound according to any one of claims 1 to 25 for use in the treatment of a

condition associated with GPR40 receptor function in a mammal.

31. A compound according fo claim 30 wherein the condition is selected from the group
consisting of cognitive disorders, osteoporosis, inflammatory disorders, diabetes, obesity,
hyperglycemia, glucose intolerance, insulin resistance, hyperinsulemia, hypercholesteremia,
hypertension, hyperlipoproteinemia, hyperlipidemia, hypertriglyceridemia, dyslipedemia,
metabolic syndrome, syndrome X, cardiovascular disease, atherosclerosis, kidney disease,
ketoacidosis, thrombotic disorders, nephropathy, diabetic neuropathy, diabetic retinopathy,
sexual dysfunction, dermatopathy, dyspepsia, hypoglycemia, cancer and edema.

32, A compound according to claim 30 wherein the condition is diabetes.

33. A compound according to claim 32 wherein the condition is type |l diabetes



