
INDOLE DERIVATIVES AS SlPl RECEPTOR AGONISTS The
present invention relates to novel oxadiazole
derivatives having pharmacological activity, processes
for their preparation, pharmaceutical compositions
containing them and their use in the treatment of
various disorders. Sphingosine 1-phosphate (S1 P) is a
bioactive lipid mediator formed by the phosphorylation
of sphingosine by sphingosine kinases and is found in
high levels in the blood. It is produced and secreted
by a number of cell types, including those of
hematopoietic origin such as platelets and mast cells
(Okamoto et al 1998 J Biol Chem 273(42):27104; Sanchez
and HIa 2004, J Cell Biochem 92:913). It has a wide
range of biological actions, including regulation of
cell proliferation, differentiation, motility,
vascularisation, and activation of inflammatory cells
and platelets (Pyne and Pyne 2000, Biochem J. 349:
385). Five subtypes of S 1P responsive receptor have
been described, S 1P 1 (Edg-1), S 1P2 (Edg-5), S 1P3
(Edg-3), S 1P4 (Edg-6), and S 1P5 (Edg-8), forming
part of the G-protein coupled endothelial
differentiation gene family of receptors (Chun et al
2002 Pharmacological Reviews 54:265, Sanchez and HIa
2004 J Cellular Biochemistry, 92:913). These 5
receptors show differential mRNA expression, with S
1P1-3 being widely expressed, S 1P4 expressed on
lymphoid and hematopoietic tissues and S 1P5 primarily
in brain and to a lower degree in spleen. They signal
via different subsets of G proteins to promote a
variety of biological responses (Kluk and HIa 2002
Biochem et Biophysica Acta 1582:72, Sanchez and HIa
2004, J Cellular Biochem 92:913). Proposed roles for
the S 1P 1 receptor include lymphocyte trafficking,
cytokine induction/suppression and effects on
endothelial cells (Rosen and Goetzl 2005 Nat Rev
Immunol. 5:560). Agonists of the S 1P 1 receptor have
been used in a number of autoimmune and
transplantation animal models, including Experimental
Autoimmune Encephalomelitis (EAE) models of MS, to
reduce the severity of the induced disease (Brinkman
et al 2003 JBC 277:21453; Fujino et al 2003 J
Pharmacol Exp Ther 305:70; Webb et al 2004 J
Neuroimmunol 153:108; Rausch et al 2004 J Magn Reson
Imaging 20:16). This activity is reported to be
mediated by the effect of S 1P 1 agonists on
lymphocyte circulation through the lymph system.
Treatment with S 1P 1 agonists results in the
sequestration of lymphocytes within secondary lymphoid
organs such as the lymph nodes, inducing a reversible
peripheral lymphopoenia in animal models (Chiba et al
1998, J Immunology 160:5037, Forrest et al 2004
JPharmacol Exp Ther 309:758; Sanna et al 2004 JBC
279:13839). Published data on agonists suggests that
compound treatment induces loss of the S 1P 1 receptor
from the cell surface via internalisation (Graler and
Goetzl 2004 FASEB J 18:551 ; Matloubian et al 2004
Nature 427:355; Jo et al 2005 Chem Biol 12:703) and it
is this reduction of S 1P 1 receptor on immune cells
which contributes to the reduction of movement of T
cells from the lymph nodes back into the blood stream.
S 1P 1 gene deletion causes embryonic lethality.
Experiments to examine the role of the S 1P 1 receptor
in lymphocyte migration and trafficking have included
the adoptive transfer of labelled S 1P 1 deficient T
cells into irradiated wild type mice. These cells
showed a reduced egress from secondary lymphoid organs
(Matloubian et al 2004 Nature 427:355). S 1P 1 has
also been ascribed a role in endothelial cell junction
modulation (Allende et al 2003 102:3665, Blood
Singelton et al 2005 FASEB J 19:1646). With respect to
this endothelial action, S 1P 1 agonists have been
reported to have an effect on isolated lymph nodes
which may be contributing to a role in modulating
immune disorders. S 1P 1 agonists caused a closing of
the endothelial stromal 'gates' of lymphatic sinuses
which drain the lymph nodes and prevent lymphocyte
egress (Wei wt al 2005, Nat. Immunology 6:1228). The
immunosuppressive compound FTY720 (JP1 1080026-A) has
been shown to reduce circulating lymphocytes in
animals and man, have disease modulating activity in
animal models of immune disorders and reduce remission
rates in relapsing remitting Multiple Sclerosis
(Brinkman et al 2002 JBC 277:21453, Mandala et al 2002
Science 296:346, Fujino et al 2003 J Pharmacology and
Experimental Therapeutics 305:45658, Brinkman et al
2004 American J Transplantation 4:1019, Webb et al
2004 J Neuroimmunology 153:108, Morris et al 2005 EurJ
Immunol 35:3570, Chiba 2005 Pharmacology and
Therapeutics 108:308, Kahan et al 2003,
Transplantation 76:1079, Kappos et al 2006 New Eng J
Medicine 335:1 124). This compound is a prodrug that
is phosphorylated in vivo by sphingosine kinases to
give a molecule that has agonist activity at the S 1P
1 , S 1P3, S 1P4 and S 1P5 receptors. Clinical studies
have demonstrated that treatment with FTY720 results
in bradycardia in the first 24 hours of treatment
(Kappos et al 2006 New Eng J Medicine 335:1 124). The
bradycardia is thought to be due to agonism at the S
1P3 receptor, based on a number of cell based and
animal experiments. These include the use of S 1P3
knockout animals which, unlike wild type mice, do not
demonstrate bradycardia following FTY720
administration and the use of S 1P 1 selective
compounds. (Hale et al 2004 Bioorganic & Medicinal
Chemistry Letters 14:3501 , Sanna et al 2004 JBC
279:13839, Koyrakh et al 2005 American J
Transplantation 5:529) Hence, there is a need for S 1P
1 receptor agonist compounds with selectivity over S
1P3 which might be expected to show a reduced tendency
to induce bradycardia. The following patent
applications describe oxadiazole derivatives as S 1P 1
agonists: WO03/1 05771 , WO05/058848, WO06/047195,
WO06/1 00633, WO06/1 15188, WO06/131336, WO07/024922
and WO07/1 16866. The following patent application
describes indole-oxadiazole derivatives as
antipicornaviral agents: WO96/009822. The following
patent applications describe indole-carboxylic acid
derivatives as leukotriene receptor antagonists,
pesticides and agrochemical fungicides respectively:
WO06/090817, EP 0 439 785 and DE 39 39 238. A
structurally novel class of compounds has now been
found which provides agonists of the S 1P 1 receptor.
The present invention therefore provides compounds of
formula (I) or a pharmaceutically acceptable salt
thereof thereof: wherein one of R5 and R6 is hydrogen
or R2 and the other is (a) A is a phenyl or a 5 or
6-membered heteroaryl ring;R1 is hydrogen or up to
three substituents independently selected from
halogen, C(1- 6)alkyl, C(3-6)Cycloalkyl, C(1-6)alkoxy,
C(3-6)Cycloalkyloxy, trifluoromethoxy,
difluoromethoxy, trifluoromethyl, cyano, nitro,
optionally substituted piperidine, optionally
substituted pyrrolidine, optionally substituted phenyl
and optionally substituted 5 or 6 membered heteroaryl
rings; when R1 is phenyl, piperidine, pyrrolidine or a
5 or 6 membered heteroaryl ring it may be substituted
by up to three substituents selected from halogen,
C(1-6)alkyl, C(1- 6)alkoxy, trifluoromethoxy,
difluoromethoxy, C3-6cycloalkyl, trifluoromethyl and
cyano; R2 is hydrogen or up to three substituents
independently selected from halogen, C(1- 4)alkyl,
C(1-4)alkoxy, trifluoromethoxy, difluoromethoxy,
trifluoromethyl and cyano; R7 is hydrogen or halogen;
Z is C(1-4)alkyl which is optionally interrupted by N
or O and is optionally substituted by halogen or
methyl. In one embodiment, when A is phenyl or pyridyl
R1 is two substituents at the para 



and meta positions on A relative to the oxadiazole
ring. In one embodiment, when A is thienyl R1 is two
substiuents at the 4- and 5- positions. In one
embodiment of the invention, R5 is hydrogen and R6 is
(a); and/or A is thienyl, pyridyl or phenyl; and/or R1
is up to three substituents selected from halogen,
C1-6alkoxy, or trifluoromethyl, optionally substituted
phenyl, optionally substituted cyclohexyl, cyano,
triflouromethoxy, optionally substituted piperidine,
optionally substituted pyrrolidine, C1-6alkyl and NO2;
and/or R2 is hydrogen; and/or R7 is hydrogen or
halogen; and/or Z is C(1-4)alkyl which is optionally
interrupted by N or O and is optionally substituted by
fluoro or methyl. In one embodiment of the invention,
R5 is hydrogen and R6 is (a); and/or A is pyridyl or
phenyl; and/orR1 is up to two substituents selected
from halogen, C1-6alkoxy, or trifluoromethyl,
optionally substituted phenyl, optionally substituted
cyclohexyl, cyano, triflouromethoxy, optionally
substituted piperidine, optionally substituted
pyrrolidine, Ci-6alkyl and NO2; and/or R2 is hydrogen;
and/or R7 is hydrogen, chloro or bromo; and/or Z is
unsubstituted C(2-3)alkyl. In one embodiment of the
invention, R5 is hydrogen and R6 is (a); and/or A is
pyridyl or phenyl; and/or R1 is up to two substituents
selected from chloro, bromo, methoxy, propoxy,
isopropoxy, trifluoromethyl, halo substuituted phenyl,
phenyl, cyclohexyl, cyano, triflouromethoxy,
piperidine, pyrrolidine, ethyl or NO2. ; and/or R2 is
hydrogen; and/or R7 is hydrogen, chloro or bromo;
and/or Z is unsubstituted C(2-3)alkyl. In one
embodiment of the invention, R5 is hydrogen and R6 is
(a); and/or A is pyridyl or phenyl; and/or R1 is up to
two substituents selected from chloro, isopropoxy and
cyano; and/or R2 is hydrogen; and/or R7 is hydrogen;
and/or Z is unsubstituted C(2-3)alkyl. In one
embodiment of the invention, R5 is (a) and R6 is
hydrogen. A is optionally substituted thiophene or
phenyl; and/or R1 is hydrogen, halogen, C1-4alkoxy, or
trifluoromethyl; and/or R2 is hydrogen; and/or Z is
ethylene. In another embodiment of the invention, R5
is (a) and R6 is hydrogen; and/or A is thiophene
substituted by phenyl; and/orR1 is hydrogen, halogen,
C1-4alkoxy, or trifluoromethyl; and/or R2 is hydrogen;
and/or Z is ethylene. When R1 is phenyl or a 5 or 6
membered heteroaryl ring it may be substituted by up
to three substituents selected from halogen,
C(1-4)alkyl, C(1-4)alkoxy, trifluoromethoxy,
difluoromethoxy, trifluoromethyl and cyano. The
present invention therefore also provides compounds of
formula (IA) or a pharmaceutically acceptable salt
thereof: (IA) wherein: one of R5 and R6 is hydrogen or
R2 and the other is (a) A is a phenyl or a 5 or
6-membered heteroaryl ring; R1 is hydrogen or up to
three substituents independently selected from
halogen, C(1- 4)alkyl, C(1-4)alkoxy, trifluoromethoxy,
difluoromethoxy, trifluoromethyl, cyano, optionally
substituted phenyl and optionally substituted 5 or 6
membered heteroaryl rings; R2 is hydrogen or up to
three substituents independently selected from
halogen, C(1- 4)alkyl, C(1-4)alkoxy, trifluoromethoxy,
difluoromethoxy, trifluoromethyl and cyano; R , R , R4
and R4 are each independently selected from hydrogen,
halogen and methyl; R7 is hydrogen or halogen;X is NH
optionally substituted by methyl, O, CH2 optionally
substituted by fluoro or methyl, or a direct bond; m
is 0-2; and n is 0-4. When R1 is phenyl or a 5 or 6
membered heteroaryl ring it may be substituted by up
to three substituents selected from halogen,
C(i_4)alkyl, C(i_4)alkoxy, trifluoromethoxy,
difluoromethoxy, trifluoromethyl and cyano. When X is
NH it may be substituted by methyl. When X is CH2 it
may be substituted by fluoro or methyl. In one
embodiment of the invention, A is optionally
substituted thiophene or phenyl; R1 is hydrogen,
halogen, C1-4alkoxy, or trifluoromethyl; R2, R3 and R4
are each hydrogen; X is a direct bond; m is 2; and n
is 0. In another embodiment of the invention, A is
thiophene substituted by phenyl; R1 is hydrogen,
halogen, C1-4alkoxy, or trifluoromethyl; R2, R3 and R4
are each hydrogen; X is a direct bond; m is 2; and n
is 0 The term "alkyl" as a group or part of a group
e.g. alkoxy or hydroxyalkyl refers to a straight or
branched alkyl group in all isomeric forms. The term
"C(-i-6) alkyl" refers to an alkyl group, as defined
above, containing at least 1, and at most 6 carbon
atoms Examples of such alkyl groups include methyl,
ethyl, propyl, /so-propyl, n-butyl, isobutyl,
sec-butyl, or te/f-butyl. Examples of such alkoxy
groups include methoxy, ethoxy, propoxy, /so-propoxy,
butoxy, /so-butoxy, sec-butoxy and
te/f-butoxy.Suitable C(3-6)Cycloalkyl groups include
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
Suitable C(3-6)Cycloalkyloxy groups include
cyclopropoxy, cyclobutoxy, cyclopentoxy 



and cyclohexyloxy. As used herein, the term "halogen"
refers to fluorine (F), chlorine (Cl), bromine (Br),
or iodine (I) and the term "halo" refers to the
halogen: fluoro (-F), chloro (-Cl), bromo(-Br) and
iodo(-l). The term "heteroaryl" represents an
unsaturated ring which comprises one or more
heteroatoms. When the term heteroaryl represents a 5
membered group it contains a heteroatom selected from
O, N or S and may optionally contain a further 1 to 3
nitrogen atoms. When heteroaryl represents a
6-membered group it contains from 1 to 3 nitrogen
atoms. Examples of such 5 or 6 membered heteroaryl
rings include pyrrolyl, triazolyl, thiadiazolyl,
tetrazolyl, imidazolyl, pyrazolyl, isothiazolyl,
thiazolyl, isoxazolyl, oxazolyl, oxadiazolyl,
furazanyl, furanyl, thienyl, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl and triazinyl. In certain of
the compounds of formula (I), dependent upon the
nature of the substituent there are chiral carbon
atoms and therefore compounds of formula (I) may exist
as stereoisomers. The invention extends to all optical
isomers such as stereoisomeric forms of the compounds
of formula (I) including enantiomers, diastereoisomers
and mixtures thereof, such as racemates. The different
stereoisomeric forms may be separated or resolved one
from the other by conventional methods or any given
isomer may be obtained by conventional stereoselective
or asymmetric syntheses. Certain of the compounds
herein can exist in various tautomeric forms and it is
to be understood that the invention encompasses all
such tautomeric forms. Suitable compounds of the
invention are:
3-(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1
,2,4-oxadiazol-3-yl}-1/-/-indol-1- yl)propanoic
acid3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1
2,4-oxadiazol-3-yl)-1H-indol-1- yl]propanoic acid
3-[3-Chloro-5-(5-{3-chloro-4-[(1
-methylethyl)oxy]phenyl}-1 ,2,4-oxadiazol-3-yl)-1
Hindol- 1-yl]propanoic acid
3-(3-Chloro-5-{5-[4-phenyl-5-(trifluoromethyl)-2-thien
yl]-1 2 4-oxadiazol-3-yl}-1Hindol- 1-yl)propanoic acid
3-(4-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1
2,4-oxadiazol-3-yl}-1H-indol-1- yl)propanoic acid
3-[4-(5-{3-Chloro-4-[(trifluoromethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 - yl]propanoic acid
3-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 - yl]propanoic acid
3-[4-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-
1 ,2,4-oxadiazol-3-yl)-1 H-indol-1 - yl]propanoic acid
3-[5-(5-{3-chloro-4-[(1 -methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 -yl] propanoic acid
(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 -yl)acetic acid
3-[3-bromo-5-(5-{3-chloro-4-[(1
-methylethyl)oxy]phenyl}-1 ,2,4-oxadiazol-3-yl)-1
Hindol- 1-yl]propanoic acid 5-[5-(5-{3-chloro-4-[(1
-methylethyl)oxy]phenyl}-1 ,2,4-oxadiazol-3-yl)-1
H-indol-1 - yl]pentanoic acid 4-[5-(5-{3-chloro-4-[(1
-methylethyl)oxy]phenyl}-1 ,2,4-oxadiazol-3-yl)-1
H-indol-1 - yl]butanoic acid4-[5-(5-{3-chloro-4-[(1
-methylethyl)oxy]phenyl}-1 ,2,4-oxadiazol-3-yl)-1
H-indol-1 - yl]butanoic acid
(2S)-3-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 -
yl]-2-methylpropanoic acid 2
2-dimethyl-3-(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thi
enyl]-1 2,4-oxadiazol-3-yl}-1 Hindol- 1-yl)propanoic
acid 3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1
2,4-oxadiazol-3-yl)-1 H-indol-1 -yl]-
2,2,3-trifluoropropanoic acid
4-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 - yl]butanoic acid
3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 - yl]propanoic acid
3-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 - yl]propanoic acid
3-(4-{5-[2-(trifluoromethyl)-4-biphenylyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 -yl)propano ic acid
3-(4-{5-[4-cyclohexyl-3-(trifluoromethyl)phenyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic acid
3-(4-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phe
nyl]-1 ,2,4-oxadiazol-3-yl}-1Hindol- 1-yl)propanoic
acid [4-(5-{3-chloro-4-[(1 -methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 - yl]acetic acid
[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 - yl]acetic
acid3-(4-{5-[2'-fluoro-2-(trifluoromethyl)-4-biphenyly
l]-1 ,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic
acid 4-[4-(5-{3-chloro-4-[(1
-methylethyl)oxy]phenyl}-1 ,2,4-oxadiazol-3-yl)-1
H-indol-1 - yl]butanoic acid
4-[4-(5-{3-chloro-4-[(trifluoromethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 - yl]butanoic acid
4-[4-(5-{5-chloro-6-[(1
-methylethyl)oxy]-3-pyridinyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1 - yl]butanoic acid
4-(4-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)butanoic acid
4-(4-{5-[2-(trifluoromethyl)-4-biphenylyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 -yl)butanoic acid
3-(4-{5-[4-(methyloxy)-3-(trifluoromethyl)phenyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic acid
4-{4-[5-(3-cyano-4-{[(1
R)-1-methylpropyl]oxy}phenyl)-1 ,2,4-oxadiazol-3-yl]-1
H-indol- 1-yl}butanoic acid
4-{4-[5-(3-cyano-4-{[(1S)-1-methylpropyl]oxy}phenyl)-1
,2,4-oxadiazol-3-yl]-1 H-indol- 1-yl}butanoic acid
3-(4-{5-[3-ethyl-4-(1-piperidinyl)phenyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 -yl)propanoic acid
3-{4-[5-(4-cyclohexyl-3-ethylphenyl)-1
,2,4-oxadiazol-3-yl]-1 H-indol-1 -yl}propanoic acid
3-(4-{5-[5-chloro-6-(1-pyrrolidinyl)-3-pyridinyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic acid
4-[4-(5-{3-bromo-4-[(1-methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indol-1- yl]butanoic acid
4-(4-{5-[3-chloro-4-(2-methylpropyl)phenyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)butanoic
acid3-(4-{5-[4-(2-methylpropyl)-3-(trifluoromethyl)phe
nyl]-1 2,4-oxadiazol-3-yl}-1 H-indol- 



1-yl)propanoic acid
4-(4-{5-[3-cyano-4-(2-methylpropyl)phenyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)butanoic acid
4-{4-[5-(2-cyano-4-biphenylyl)-1
,2,4-oxadiazol-3-yl]-1 H-indol-1 -yl}butanoic acid
3-(3-Chloro-4-{5-[4-phenyl-5-(trifluoromethyl)-2-thien
yl]-1 ,2,4-oxadiazol-3-yl}-1 Hindol- 1-yl)propanoic
acid
3-[3-chloro-5-(5-{3-chloro-4-[(trifluoromethyl)oxy]phe
nyl}-1 2 4-oxadiazol-3-yl)-1Hindol- 1-yl]propanoic
acid 3-(3-chloro-5-{5-[3-chloro-4-(propyloxy)phenyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic acid
3-(3-chloro-5-{5-[3-chloro-4-(methyloxy)phenyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic acid
3-(3-chloro-5-{5-[4-(methyloxy)-3-(trifluoromethyl)phe
nyl]-1 ,2,4-oxadiazol-3-yl}-1 Hindol- 1-yl)propanoic
acid 3-(3-chloro-5-{5-[3-chloro-4-(ethyloxy)phenyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic acid
3-[3-chloro-5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl
}-1 ,2,4-oxadiazol-3-yl)-1 Hindol- 1-yl]propanoic acid
3-(3-chloro-5-{5-[4-nitro-3-(trifluoromethyl)phenyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic acid
3-[3-chloro-5-(5-{4-chloro-3-[(1
-methylethyl)oxy]phenyl}-1 ,2,4-oxadiazol-3-yl)-1
Hindol- 1-yl]propanoic acid
3-(3-chloro-5-{5-[6-(methyloxy)-3-biphenylyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic
acid3-(5-{5-[6-(trifluoromethyl)-3-biphenylyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1-yl)propanoic acid
3-{5-[5-(4-phenyl-2-thienyl)-1 ,2,4-oxadiazol-3-yl]-1
H-indol-1 -yl}propanoic acid
3-{3-chloro-5-[5-(4-cyclohexylphenyl)-1
,2,4-oxadiazol-3-yl]-1H-indol-1-yl}propanoic acid
3-(3-chloro-5-{5-[6-(4-fluorophenyl)-3-pyridinyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic acid
3-(3-chloro-5-{5-[6-(4-fluorophenyl)-3-pyridinyl]-1
,2,4-oxadiazol-3-yl}-1 H-indol-1 - yl)propanoic acid
or pharmaceutically acceptable salts thereof.
Pharmaceutically acceptable derivatives of compounds
of formula (I) include any pharmaceutically acceptable
salt, ester or salt of such ester of a compound of
formula (I) which, upon administration to the
recipient is capable of providing (directly or
indirectly) a compound of formula (I) or an active
metabolic or residue thereof. The compounds of formula
(I) can form salts. It will be appreciated that for
use in medicine the salts of the compounds of formula
(I) should be pharmaceutically acceptable. Suitable
pharmaceutically acceptable salts will be apparent to
those skilled in the art and include those described
in J. Pharm. ScL, 1977, 66, 1-19, such as acid
addition salts formed with inorganic acids e.g.
hydrochloric, hydrobromic, sulfuric, nitric or
phosphoric acid; and organic acids e.g. succinic,
maleic, acetic, fumaric, citric, tartaric, benzoic,
p-toluenesulfonic, methanesulfonic or
naphthalenesulfonic acid. Certain of the compounds of
formula (I) may form acid addition salts with one or
more equivalents of the acid. The present invention
includes within its scope all possible stoichiometric
and non-stoichiometric forms. Salts may also be
prepared from pharmaceutically acceptable bases
including inorganic bases and organic bases. Salts
derived from inorganic bases include aluminum,
ammonium, calcium, copper, ferric, ferrous, lithium,
magnesium, manganic salts, manganous, potassium,
sodium, zinc, and the like. Salts derivedfrom
pharmaceutically acceptable organic bases include
salts of primary, secondary, and tertiary amines;
substituted amines including naturally occurring
substituted amines; and cyclic amines. Particular
pharmaceutically acceptable organic bases include
arginine, betaine, caffeine, choline,
N,N'-dibenzylethylenediamine, diethylamine,
2-diethylaminoethanol, 2-dimethylaminoethanol,
ethanolamine, ethylenediamine, N-ethyl-morpholine,
N-ethylpiperidine, glucamine, glucosamine, histidine,
hydrabamine, isopropylamine, lysine, methylglucamine,
morpholine, piperazine, piperidine, procaine, purines,
theobromine, triethylamine, trimethylamine,
tripropylamine, tris(hydroxymethyl)aminomethane (TRIS,
trometamol) and the like. Salts may also be formed
from basic ion exchange resins, for example polyamine
resins. When the compound of the present invention is
basic, salts may be prepared from pharmaceutically
acceptable acids, including inorganic and organic
acids. Such acids include acetic, benzenesulfonic,
benzoic, camphorsulfonic, citric, ethanesulfonic,
ethanedisulfonic, fumaric, gluconic, glutamic,
hydrobromic, hydrochloric, isethionic, lactic, maleic,
malic, mandelic, methanesulfonic, mucic, pamoic,
pantothenic, phosphoric, propionic, succinic,
sulfuric, tartaric, ptoluenesulfonic acid, and the
like. The compounds of formula (I) may be prepared in
crystalline or non-crystalline form, and, if
crystalline, may optionally be hydrated or solvated.
This invention includes within its scope
stoichiometric hydrates or solvates as well as
compounds containing variable amounts of water and/or
solvent. Included within the scope of the invention
are all salts, solvates, hydrates, complexes,
polymorphs, prodrugs, radiolabeled derivatives,
stereoisomers and optical isomers of the compounds of
formula (I). In a further aspect, this invention
provides processes for the preparation of a compound
of formula (I). In one aspect the compound of formula
(I) can be prepared by the process in Scheme I where
A, Z, R1, R2, R7 are as defined for formula (I)..Vl
Scheme I The first step of the process (Il to III) is
carried out in a suitable solvent, such as methanol or
ethanol and is heated to a temperature such at 50-80
0C. In the second step of the process (III to V)
suitable reagents include EDCHCI and HOBt in a solvent
such as DMF at a temperature between room temperature
and 90 0C or alternatively PyBOP in DMF. Alternatively
(III) may be converted to (V) by treatment with the
carboxylic ester of (IV) and sodium ethoxide in
ethanol in a microwave reaction at a temperature such
as 120 0C. In the third step (V to VII) a base such as
cesium carbonate or alternatively potassium carbonate
is used and the reaction may be heated either
conventionally or using a microwave reactor to a
temperature such as 140 0C. The fourth step of the
process (VII to I) is carried out in a suitable
solventsuch as methanol or alternatively ethanol and
may be carried out at either room temperature or
elevated temperature such as 40 or 50 0C. Compounds of
formula (IV) are either commercially available, may be
prepared by using methods described in the literature
or can be prepared as described in the experimental
section. Bromides of formula (Vl) are either
commercially available or may be prepared by using
methods described in the literature or using the
methods disclosed. In another aspect the preparation
of a compound of formula (I) can be prepared by the
process in Scheme Il where A, Z, R1, R2, R7 are as
defined for formula (I). In the first step the
reaction (Il to VIII) can be heated to 80 0C. The
second step of the process (VIII to IX) is carried out
in a suitable solvent such as ethanol or methanol. 



The third step of this process (IX to VII) requires
amide coupling reagents such as EDCHCI and HOBt in a
solvent such as DMF at a temperature between room
temperature and 120 0C. The fourth step of the process
is carried out in a suitable solvent such as ethanol
or methanol. Compounds of formula (IV) are either
commercially available, may be prepared by using
methods described in the literature or can be prepared
as described in the experimental section. Bromides of
formula Vl are either commercially available or may be
prepared by using methods described in the literature
or by the methods disclosed.Scheme Il Vl VIII In cases
where the substituent R7 in formula I is a chlorine
atom attached to C-3 of the indole ring this may be
introduced in a number of ways. Intermediate (V) in
scheme I where R7 = H and R1, R2 and A are defined as
in formula (I) may be treated with
L/-chlorosuccinimide in dichloromethane to generate
the 3-chloro-compound (Va) which can then be converted
to (I) as described in scheme I (Scheme III)Scheme V
Va Alternatively, the intermediate (II) where R7 = H
may be chlorinated by treatment with
L/-chlorosuccinimide in DMF to generate a
3-chloro-indole (Na) which can be converted to a
compound of structure (I) as described in scheme Il
(Scheme IV). Scheme IV Ma Where R7 = Br the
intermediate (V) where R7 = H and A, R1 and R2 are as
defined in formula (I) may be brominated by treatment
with Br2 in DMF to generate (Vb) where R7 = Br (Scheme
V). Scheme V V VbIn cases where R1 is a phenyl group
it is possible to introduce this group by a
crosscoupling reaction on a compound of structure VII
to generate Vila (Scheme Vl) where A, Z, R2 and R7 are
as defined in formula (I), and Ar is optionally
substituted phenyl, followed by hydrolysis to compound
I . In this transformation, M is a group such as
B(OH)2 which allows the cross-coupling reaction to
occur, Y is a group such as bromine, iodine or
trifluoromethanesulfonate and the catalyst a palladium
species such as tetrakistriphenylphosphine
palladium(O). Such reactions are typically carried out
at elevated temperature. Scheme Vl In cases where Ri
is an alkoxy group such as O-ethyl or O-isopropyl the
alkyl substituent can be introduced into a compound of
formula VII where Ri = OH and A, Z, R7 and R2 are as
defined in formula (I) to generate a compound of
fomula VIIb where Ri = O-alkyl (Scheme VII). In this
case Y is a halogen such as iodine. The reaction may
be performed in a polar solvent such as DMF in the
presence of a base such as potassium carbonate. Scheme
VII VIl VIIb In certain cases it is possible to
alkylate the intermediate indole (V) where R1, R2, R7
and A are as defined in formula (I) directly with
carboxylic acid-substituted alkyl bromide to generate
the final compound (I) without the need for a
hydrolysis step (Scheme VIII). A suitable base for
this transformation is cesium carbonate.Scheme VIII
Pharmaceutically acceptable salts may be prepared
conventionally by reaction with the appropriate acid
or acid derivative. The potencies and efficacies of
the compounds of this invention for the S 1P 1
receptor can be determined by GTPvS assay performed on
the human cloned receptor as described herein or by
the yeast binding assay, also described herein
Compounds of formula (I) have demonstrated agonist
activity at the S 1P 1 receptor, using functional
assays described herein. Compounds of formula (I) and
their pharmaceutically acceptable salts are therefore
of use in the treatment of conditions or disorders
which are mediated via the S 1P 1 receptor. In
particular the compounds of formula (I) and their
pharmaceutically acceptable salts are of use in the
treatment of multiple sclerosis, autoimmune diseases,
chronic inflammatory disorders, asthma, inflammatory
neuropathies, arthritis, transplantation, Crohn's
disease, ulcerative colitis, lupus erythematosis,
psoriasis, ischemia-reperfusion injury, solid tumours,
and tumour metastasis, diseases associated with
angiogenesis, vascular diseases, pain conditions,
acute viral diseases, inflammatory bowel conditions,
insulin and non-insulin dependant diabetes (herein
after referred to as the "Disorders of the
Invention"). It is to be understood that "treatment"
as used herein includes prophylaxis as well as
alleviation of established symptoms. Thus the
invention also provides a compound of formula (I) or a
pharmaceutically acceptable salt thereof, for use as a
therapeutic substance, in particular in the treatment
of the conditions or disorders mediated via the S 1P 1
receptor. In particular the invention provides a
compound of formula (I) or a pharmaceutically
acceptable salt thereof for use as a therapeutic
substance in the treatment of multiple
sclerosis,autoimmune diseases, chronic inflammatory
disorders, asthma, inflammatory neuropathies,
arthritis, transplantation, Crohn's disease,
ulcerative colitis, lupus erythematosis, psoriasis,
ischemia-reperfusion injury, solid tumours, and tumour
metastasis, diseases associated with angiogenesis,
vascular diseases, pain conditions, acute viral
diseases, inflammatory bowel conditions, insulin and
noninsulin dependant diabetes. The invention further
provides a method of treatment of conditions or
disorders in mammals including humans which can be
mediated via the S 1P 1 receptor, which comprises
administering to the sufferer a therapeutically safe
and effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof. In another
aspect, the invention provides for the use of a
compound of formula (I) or a pharmaceutically
acceptable salt thereof in the manufacture of a
medicament for use in the treatment of the conditions
or disorders mediated via the S 1P 1 receptor In order
to use the compounds of formula (I) and
pharmaceutically acceptable salts thereof in therapy,
they will normally be formulated into a pharmaceutical
composition in accordance with standard pharmaceutical
practice. The present invention also provides a
pharmaceutical composition, which comprises a compound
of formula (I) or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier or
excipient. In a further aspect, the present invention
provides a process for preparing a pharmaceutical
composition, the process comprising mixing a compound
of formula (I) or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable carrier or
excipient. A pharmaceutical composition of the
invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric
pressure, is usually adapted for oral, parenteral or
rectal administration and, as such, may be in the form
of tablets, capsules, oral liquid preparations,
powders, granules, lozenges, reconstitutable powders,
injectable or infusible solutions or suspensions or
suppositories. Orally administrable compositions are
generally preferred. Tablets and capsules for oral
administration may be in unit dose form, and may 



contain conventional excipients, such as binding
agents (e.g. pregelatinised maizestarch,
polyvinylpyrrolidone or hydroxypropyl
methylcellulose); fillers (e.g. lactose,
microcrystalline cellulose or calcium hydrogen
phosphate); tabletting lubricants (e.g. magnesium
stearate, talc or silica); disintegrants (e.g. potato
starch or sodium starch glycollate); and acceptable
wetting agents (e.g. sodium lauryl sulphate). The
tablets may be coated according to methods well known
in normal pharmaceutical practice. Oral liquid
preparations may be in the form of, for example,
aqueous or oily suspension, solutions, emulsions,
syrups or elixirs, or may be in the form of a dry
product for reconstitution with water or other
suitable vehicle before use. Such liquid preparations
may contain conventional additives such as suspending
agents (e.g. sorbitol syrup, cellulose derivatives or
hydrogenated edible fats), emulsifying agents (e.g.
lecithin or acacia), non-aqueous vehicles (which may
include edible oils e.g. almond oil, oily esters,
ethyl alcohol or fractionated vegetable oils),
preservatives (e.g. methyl or
propyl-p-hydroxybenzoates or sorbic acid), and, if
desired, conventional flavourings or colorants, buffer
salts and sweetening agents as appropriate.
Preparations for oral administration may be suitably
formulated to give controlled release of the active
compound. For parenteral administration, fluid unit
dosage forms are prepared utilising a compound of the
invention or pharmaceutically acceptable salts thereof
and a sterile vehicle. Formulations for injection may
be presented in unit dosage form e.g. in ampoules or
in multi-dose, utilising a compound of the invention
or pharmaceutically acceptable derivatives thereof and
a sterile vehicle, optionally with an added
preservative. The compositions may take such forms as
suspensions, solutions or emulsions in oily or aqueous
vehicles, and may contain formulatory agents such as
suspending, stabilising and/or dispersing agents.
Alternatively, the active ingredient may be in powder
form for constitution with a suitable vehicle, e.g.
sterile pyrogenfree water, before use. The compound,
depending on the vehicle and concentration used, can
be either suspended or dissolved in the vehicle. In
preparing solutions, the compound can be dissolved for
injection and filter sterilised before filling into a
suitable vial or ampoule and sealing. Advantageously,
adjuvants such as a local anaesthetic, preservatives
and buffering agents are dissolved in the vehicle. To
enhance the stability, the composition can be frozen
after filling into the vial and the water removed
under vacuum. Parenteral suspensions are prepared in
substantially the same manner, except that the
compound is suspended in the vehicle instead of being
dissolved, and sterilisation cannot be accomplished by
filtration. Thecompound can be sterilised by exposure
to ethylene oxide before suspension in a sterile
vehicle. Advantageously, a surfactant or wetting agent
is included in the composition to facilitate uniform
distribution of the compound. Lotions may be
formulated with an aqueous or oily base and will in
general also contain one or more emulsifying agents,
stabilising agents, dispersing agents, suspending
agents, thickening agents, or colouring agents. Drops
may be formulated with an aqueous or non-aqueous base
also comprising one or more dispersing agents,
stabilising agents, solubilising agents or suspending
agents. They may also contain a preservative. The
compounds of formula (I) or pharmaceutically
acceptable salts thereof may also be formulated in
rectal compositions such as suppositories or retention
enemas, e.g. containing conventional suppository bases
such as cocoa butter or other glycerides. The
compounds of formula (I) or pharmaceutically
acceptable salts thereof may also be formulated as
depot preparations. Such long acting formulations may
be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular
injection. Thus, for example, the compounds of the
invention may be formulated with suitable polymeric or
hydrophobic materials (for example as an emulsion in
an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives, for example, as a
sparingly soluble salt. For intranasal administration,
the compounds of formula (I) or pharmaceutically
acceptable salts thereof, may be formulated as
solutions for administration via a suitable metered or
unitary dose device or alternatively as a powder mix
with a suitable carrier for administration using a
suitable delivery device. Thus compounds of formula
(I) or pharmaceutically acceptable salts thereof may
be formulated for oral, buccal, parenteral, topical
(including ophthalmic and nasal), depot or rectal
administration or in a form suitable for
administration by inhalation or insufflation (either
through the mouth or nose). The compounds of formula
(I) or pharmaceutically acceptable salts thereof may
be formulated for topical administration in the form
of ointments, creams, gels, lotions, pessaries,
aerosols or drops (e.g. eye, ear or nose drops).
Ointments and creams may, for example, be formulated
with an aqueous or oily base with the addition
ofsuitable thickening and/or gelling agents. Ointments
for administration to the eye may be manufactured in a
sterile manner using sterilised components. The
composition may contain from 0.1% to 99% by weight,
preferably from 10 to 60% by weight, of the active
material, depending on the method of administration.
The dose of the compound used in the treatment of the
aforementioned disorders will vary in the usual way
with the seriousness of the disorders, the weight of
the sufferer, and other similar factors. However, as a
general guide suitable unit doses may be 0.05 to 1000
mg, 1.0 to 500mg or 1.0 to 200 mg and such unit doses
may be administered more than once a day, for example
two or three times a day. Compounds of formula (I) or
pharmaceutically acceptable salts thereof may be used
in combination preparations. For example, the
compounds of the invention may be used in combination
with cyclosporin A, methotrexate, steriods, rapamycin,
proinflammatory cytokine inhibitors, immunomodulators
including biologicals or other therapeutically active
compounds. The subject invention also includes
isotopically-labeled compounds, which are identical to
those recited in formulas I and following, but for the
fact that one or more atoms are replaced by an atom
having an atomic mass or mass number different from
the atomic mass or mass number usually found in
nature. Examples of isotopes that can be incorporated
into compounds of the invention include isotopes of
hydrogen, carbon, nitrogen, oxygen, phosphorous,
fluorine, iodine, and chlorine, such as 3H, 1 1C, 14C,
18F, 123 I and 125 I . Compounds of the present
invention and pharmaceutically acceptable saltss of
said compounds that contain the aforementioned
isotopes and/or other isotopes of other atoms are
within the scope of the present invention.
Isotopically-labeled compounds of the present
invention, for example those into which radioactive
isotopes such as 3H, 14C are incorporated, are useful
in drug and/or substrate tissue distribution assays.
Tritiated, i.e., 3H, and carbon-14, i.e., 14C,
isotopes are particularly preferred for their ease of
preparation and detectability. 1 1C and 8F isotopes
are particularly useful in PET (positron emission
tomography), and 125 I isotopes are particularly
useful in SPECT (single photon emission computerized
tomography), all useful in brain imaging. Further,
substitution with heavier isotopes such as deuterium,
i.e., 2H, can afford certain therapeutic advantages
resulting from greater metabolic stability, for
example increased in vivo half-life or reduced dosage
requirements and, hence,may be preferred in some
circumstances lsotopically labelled compounds of
formula (I) and following of this invention can
generally be prepared by carrying out the procedures
disclosed in the Schemes and/or in the Examples below,
by substituting 



a readily available isotopically labelled reagent for
a non-isotopically labeled reagent. All publications,
including but not limited to patents and patent
applications, cited in this specification are herein
incorporated by reference as if each individual
publication were specifically and individually
indicated to be incorporated by reference herein as
though fully set forth. The following Descriptions and
Examples illustrate the preparation of compounds of
the invention. Conditions, Hardware and Software for
Analytical LCMS Systems Hardware Agilent 1100 Gradient
Pump Agilent 1100 Autosampler Agilent 1100 DAD
Dectector Agilent 1100 Degasser Agilent 1100 Oven
Agilent 1100 Controller Waters Acquity Binary Solvent
Manager Waters Acquity Sample Manager Waters Acquity
PDA Waters ZQ Mass Spectrometer Sedere Sedex 55,
Sedere Sedex 85, Sedere Sedex 75 or Polymer Labs
PL-ELS- 2100 Software Waters MassLynx version 4.0 SP2
or version 4.1 For 5 minute method Column The column
used is a Waters Atlantis, the dimensions of which are
4.6mm x 50mm. The stationary phase particle size is
3mm. Solvents A : Aqueous solvent = Water + 0.05%
Formic Acid B : Organic solvent = Acetonitrile + 0.05%
Formic Acid Method The generic method used has a 5
minute runtime. Time/min %B 0 30.1 3 4 97 4.8 97 4.9 3
5.0 3 Flow rate The above method has a flow rate of
3ml/mins For 2 minute method Software Waters MassLynx
version 4.1 Column The column used is a Waters Acquity
BEH UPLC C18, the dimensions of which are 2.1 mm x
50mm. The stationary phase particle size is 1.7m m.
Solvents A : Aqueous solvent = Water + 0.05% Formic
Acid B : Organic solvent = Acetonitrile + 0.05% Formic
Acid Weak Wash = 1: 1 Methanol : Water Strong Wash =
Water Method The generic method used has a 2 minute
runtime. The above method has a flow rate of 1ml/min.
The injection volume for the generic method is 0.5ul
The column temperature is 40deg The UV detection range
is from 220 to 330nmOpen Access Mass Directed Auto
Prep System (MDAP) Hardware Open Access Mass Directed
Prep instruments consist of the following: 1 Waters
600 Gradient pump 1 Waters 2767 inject / collector 1
Waters Reagent manager 1 MicroMass ZQ Mass
Spectrometer 1 Gilson Aspec - waste collector 1 Gilson
115 post-fraction UV detector 1 Computer System.
Software MicroMass MassLynx v4.0 Column The column
used is typically a Supelco LCABZ++ column whose
dimensions are 20mm internal diameter by 100mm in
length. The stationary phase particle size is 5mm.
Solvents A:. Aqueous solvent = Water + 0.1% Formic
Acid B:. Organic solvent = MeCN: Water 95:5 +0.05%
Formic Acid Make up solvent = MeOH: Water 80:20
+5OmMoI Ammonium Acetate Needle rinse solvent = MeOH:
Water: DMSO 80:10:10 Methods One of five methods may
be used depending on the analytical retention time of
the compound of interest. All have a 15-minute
runtime, which comprises of a 10-minute gradient
followed by a 5-minute column flush and
re-equilibration step. MDP 1.5-2.2 = 0-30% B MDP
2.0-2.8 = 5-30% B MDP 2.5-3.0 = 15-55% B MDP 2.8-4.0 =
30-80% B MDP 3.8-5.5 = 50-90% B Flow Rate All of the
above methods have a flow rate of 20ml/min.
Alternative system:, Hardware Waters 2525 Binary
Gradient Module  Waters 515 Makeup Pump Waters Pump
Control Module Waters 2767 Inject Collect Waters
Column Fluidics ManagerWaters 2996 Photodiode Array
Detector Waters ZQ Mass Spectrometer Gilson 202
fraction collector 



Gilson Aspec waste collector Software Waters MassLynx
version 4 SP2 Column The columns used are Waters
Atlantis, the dimensions of which are 19mm x 100mm
(small scale) and 30mm x 100mm (large scale). The
stationary phase particle size is 5m m. Solvents A :
Aqueous solvent = Water + 0.1% Formic Acid B : Organic
solvent = Acetonitrile + 0.1% Formic Acid Make up
solvent = Methanol : Water 80:20 Needle rinse solvent
= Methanol Methods There are five methods used
depending on the analytical retention time of the
compound of interest. They have a 13.5-minute runtime,
which comprises of a 10- minute gradient followed by a
3.5 minute column flush and re-equilibration step.
Large/Small Scale 1.0-1 .5 = 5-30% B Large/Small Scale
1.5-2.2 = 15-55% B Large/Small Scale 2.2-2.9 = 30-85%
B Large/Small Scale 2.9-3.6 = 50-99% B Large/Small
Scale 3.6-5.0 = 80-99% B (in 6 minutes followed by 7.5
minutes flush and re-equilibration) Flow rateAll of
the above methods have a flow rate of either 20mls/min
(Small Scale) or 40mls/min (Large Scale). Shallow
gradients Large 1.5 to 2.3 min = 13-29% B Large 1.9 to
2.3 min = 25-41% B Large 2.3 to 2.6 min = 37-53% B
Large 2.6 to 3.1 min = 49-65% B Large 3.1 to 3.6 min =
61-77% B Conditions used for NMR Hardware Bruker
400MHz Ultrashield Bruker B-ACS60 Autosampler Bruker
Advance 400 Console Bruker DPX250 Bruker AVANCE 500
Bruker DRX600 Software User interface - NMR Kiosk
Controlling software - XWin NMR version 3.0
Chromatography Unless stated otherwise, all
chromatography was carried out using silica columns
Abbreviations: g - grams mg - milligrams ml -
millilitres ul - microlitres MeCN - acetonitrile MeOH
- methanol EtOH - ethanol Et2O - diethyl ether EtOAc -
ethyl acetate DCM - dichloromethaneDIAD - diisopropyl
azodicarboxylate DME - 1,2-bis(methyloxy)ethane DMF -
L/ ,L/-dimethylformamide DMSO - dimethylsulphoxide
EDAC - L/-(3-Dimethylaminopropyl)-
L/'-ethylcarbodiimide hydrochloride EDC -
L/-(3-Dimethylaminopropyl)- L/'-ethylcarbodiimide
hydrochloride EDCI - L/-(3-Dimethylaminopropyl)-
L/'-ethylcarbodiimide hydrochloride HOBT/HOBt -
Hydroxybenzotriazole IPA - isopropylalcohol NCS -
L/-chlorosuccinimide PyBOP -
Benzotriazol-1-yl-oxytripyrrolidinophosphonium
hexafluorophosphate THF - tetrahydrofuran dba -
dibenzylidene acetone RT - room temperature 0C -
degrees Celsius M - Molar H - proton s - singlet d -
doublet t - triplet q - quartet MHz - megahertz MeOD -
deuterated methanol LCMS - Liquid Chromatography Mass
Spectrometry LC/MS - Liquid Chromatography Mass
Spectrometry MS - mass spectrometry ES - Electrospray
MH+ - mass ion + H+ MDAP - mass directed automated
preparative liquid chromatography. sat. - saturated
General chemistry section The intermediates for the
preparation of the examples may not necessarily have
been prepared from the specific batch
described.Description for D1
L/-Hydroxy-1H-indole-5-carboximidamide (D1)
5-Cyanoindole ( 1 .00 g), hydroxylamine.HCI (978 mg)
and NaHCO3 (2.95 g) were dissolved/suspended in MeOH
(14 ml), heated to 50 0C and stirred overnight. LCMS
analysis showed the reaction was incomplete after this
time so a further portion of hydroxylamine.HCI (978
mg) was added and the reaction temperature raised to
80 0C. The reaction was complete after 4 hours. The
reaction mixture was cooled to RT and evaporated to
dryness under reduced pressure. The residue was
treated with 1M aqueous HCI (50 ml) and extracted with
EtOAc (2 x 50 ml). This failed to extract the product
from the aqueous solution so it was treated with 2M
aqueous NaOH to adjust the pH to approximately 7 then
re-extracted with EtOAc (3 x 50 ml). The combined
organics were washed with brine (30 ml), dried over
MgSO4, filtered and evaporated to dryness to give the
title compound ( 1.36 g) as a brown oil. dH (MeOD, 



400MHz) 6.50 ( 1H, s), 7.27 ( 1H, s), 7.36-7.45 (2H,
m), 7.88 ( 1H, s). MS (ES): C9H8N3O requires 175;
found 176 (MH+) . Description for D2
5-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1
,2,4-oxadiazol-3-yl}-1 H-indole (D2) D1 (174 mg) and
methyl
4-phenyl-5-(trifluoromethyl)-2-thiophenecarboxylate
(286 mg) were combined, treated with sodium ethoxide
(21 % wt in EtOH, 4 11 ul) and heated to 120 0C in a
microwave reactor for 30 minutes. LCMS analysis showed
the reaction was incomplete so microwave heating was
continued for a further two periods of 30 minutes. The
reaction mixture was then cooled to RT, quenched with
H2O (2 ml) and evaporated to dryness under reduced
pressure to give the crude product (41 1 mg) as a
brown solid. The crude residue was purified on a 40+S
Biotage cartridge, eluting with a 0 to 50 % mixture of
Et2O in petroleum ether. This gave the title compound
(122 mg) as an off-white solid. dH (CDCI3, 400MHz):
6.68( 1H, s), 7.30 ( 1H, t), 7.41-7.55 (6H, m), 7.92 (
1H, s), 7.99 ( 1H, d), 8.36 ( 1H, br. s), 8.50 ( 1H,
s). MS (ES): C2 1H12F3N3OS requires 4 11; found 410
(M-H+) . Description for D3 Ethyl
3-(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1
,2,4-oxadiazol-3-yl}-1 Hindol- 1-yl)propanoate (D3) D2
(100 mg) was dissolved in DMF ( 1.2 ml), treated with
K2CO3 (50 mg) then ethyl 3- bromopropionate (90 mg)
and heated to 130 0C overnight. After this time LCMS
showed the reaction to be incomplete so further ethyl
3-bromopropionate was added (45 mg) and stirring
continued at 130 0C for 2 hours. LCMS showed no change
so the reaction mixture was evaporated then
partitioned between DCM and H2O. The organic layer was
removed and the aqueous solution extracted with DCM.
The combined organics were dried over MgSO , filtered
and evaporated to give the crude product (148 mg).
This was purified on a silica cartridge (25+S),
eluting with a 0 to 25 % mixture of EtOAc in petroleum
ether and then again on a 25+M cartridge with a 0 to
30 % mixture of EtOAc in petroleum ether to give the
title compound MF1 05672- 144A3 (38 mg) as a white
solid. dH (CDCI3, 400MHz): 1.21 (3H, t), 2.85 (2H, t),
4.12 (2H, q), 4.50 (2H, t), 6.60 ( 1H, d), 7.21 ( 1H,
d), 7.42-7.52 (6H, m), 7.91 ( 1H, s), 8.00 ( 1H, d),
8.46 ( 1H, s). MS (ES+) : C26H20F3N3O3S requires 5 11;
found 512 (MH+) . Description for D3 (Alternative
procedure) Ethyl
3-(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1
,2,4-oxadiazol-3-yl}-1 Hindol- 1-yl)propanoate (D3)
5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1
,2,4-oxadiazol-3-yl}-1H-indole (D2) (600 mg), ethyl
3-bromopropanoate (374 ml), caesium carbonate (950 mg)
and DMF were heated at 140 0C for 1 hour in a
microwave reactor. A further 1 eq. of ethyl 3-
bromopropanoate (187 ml) was added and the mixture
heated for 30 minutes. Thereaction mixture was then
evaporated, dissolved in DCM and filtered to give the
title compound (650 mg) as a brown solid. dH (CDCI3,
400MHz): 1.21 (3H, t), 2.85 (2H, t), 4.13 (2H, q),
4.50 (2H, t), 6.61 ( 1H, d), 7.22 ( 1H, d), 7.44-7.52
(6H, m), 7.89-7.92 ( 1H, m), 7.98-8.02 ( 1H, m),
8.45-8.46 ( 1H, m). MS (ES): C26H20F3N3O3S requires 5
11; found 512 (MH+) . Description for D4
3-Chloro-4-[(1-methylethyl)oxy]benzoic acid (D4)
Propan-2-ol (2.45 ml) and PPh3 ( 1 .18 g) were
dissolved in THF (30 ml), cooled to 0 0C, treated with
methyl 3-chloro-4-hydroxybenzoate (6.00 g) followed by
the dropwise addition of DIAD (9.44 ml) and stirred at
RT overnight. The reaction mixture was then evaporated
and purified on silica cartridges (4 x 100 g), eluting
with a 0 to 40 % mixture of EtOAc in pentane to give
the crude product (7.00 g) as a colourless oil. This
was dissolved in MeOH (30 ml) and 2 M aqueous NaOH (30
ml) and stirred at RT for a weekend. The reaction
mixture was then evaporated and re-dissolved in H2O.
This solution was washed with Et2O, acidified to pH =
1 and extracted with Et2O. These latter extracts were
dried over MgSO , filtered and evaporated to give the
title compound (4.16 g) as a white solid. dH (MeOD,
400MHz): 1.37 (6H, d), 4.77 ( 1H, septet), 7.12 ( 1H,
d), 7.90 ( 1H, d), 7.98 ( 1H, s). MS (ES): C10H1 1CIO3
requires 214; found 215 (MH+) . Alternative synthesis:
3-Chloro-4-[(1-methylethyl)oxy]benzoic acid (D4)
Methyl-4-hydroxy-3-chloro benzoate (13.4 g) was
dissolved in DMF (150 ml), treated with K2CO3 (19.9 g)
followed by isopropyl bromide (13.5 ml) and the
resultant mixture heated to 70 0C and stirred
overnight. The reaction mixture was then cooled to RT,
evaporated to dryness, re-dissolved in EtOH, filtered
and evaporated once more to give the intermediate
ester (22.2 g) as a white solid. This compound was a
mixture of ethyl and methyl esters and used crude in
the next reaction.The crude intermediate (22.2 g) was
dissolved in MeOH (75 ml), treated with 2M aqueous
NaOH (75 ml), heated to 60 0C and stirred for 2 hours.
The reaction mixture was then cooled to RT, the MeOH
evaporated and the remaining aqueous solution
acidified with 5M aqueous HCI (30 ml). The precipitate
was filtered off and dried to give the title compound
(15.1 g) as a white solid. dH (CDCI3, 400MHz): 1.42
(6H, d), 4.70 ( 1H, septet), 6.97 ( 1H, d), 7.97 ( 1H,
d), 8.12 ( 1H, s). MS (ES): Ci0H11CIO3 requires 214;
found 213 (M-H +) . Description for D5 MF1 05672-1
75A2 5-(5-{3-Chloro-4-[(1 -methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indole (D5) D1 (500 mg), D4
(61 1 mg) and PyBOP ( 1.66 g) were dissolved in DMF
and stirred overnight. The reaction mixture was then
evaporated and partitioned between EtOAc and H2O. The
organic layer was washed with H2O (x 2) then brine,
dried over MgSO4, filtered and evaporated to give the
crude product. This was purified on a silica
cartridge, eluting with a 0 to 50 % mixture of Et2O in
hexane to give the title compound (120 mg) as a white
solid. dH (CDCI3, 400MHz): 1.43 (6H, d), 4.69 ( 1H,
septet), 6.92 ( 1H, s), 7.04 ( 1H, d), 7.25 ( 1H, s),
7.48 ( 1H, d), 8.00 ( 1H, d), 8.07 ( 1H, d), 8.25 (
1H, s), 8.39 ( 1H, br. s), 8.50 ( 1H, s). MS (ES):
C19H16CIN3O2 requires 353; found 354 (MH+) .
Description for D5 (alternative procedure)
5-(5-{3-Chloro-4-[(1 -methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1 H-indole (D5) A mixture of
5-cyanoindole (5.00 g), NH2OH-HCI (6.1 1 g) and NaHCO3
(14.77 g) in EtOH ( 176 ml) was heated at 70 0C under
an atmosphere of Ar overnight and then at 80 0C for
2.5 hours. The reaction mixture was then filtered and
evaporated to give a yellow-orange solid (crude
material D1).D4 (7.55 g), HOBT (5.23 g) and EDCI (7.42
g) were dissolved in DMF (88 ml). This mixture was
stirred for 10 minutes and then the yellow-orange
solid from above (6.16 g) dissolved in DMF (88 ml) was
added. The reaction mixture was heated to 80 0C
overnight then evaporated and partitioned between
EtOAc and H2O. The phases were separated and the
aqueous solution extracted with two further portions
of EtOAc. The combined organic solutions were dried
and evaporated. Part of the crude residue was purified
on a 40+M Biotage cartridge, eluting with a 5-30 %
mixture of EtOAc in hexane. This gave the title
compound ( 1.45 g) as an off-white solid. dH (CDCI3,
400MHz): 1.45 (6H, d), 4.72 ( 1H, septet), 6.66-6.69 (
1H, m), 7.06 ( 1H, d), 7.29 ( 1H, apparent triplet or
dd), 7.50 ( 1H, d), 8.01 ( 1H, dd), 8.08 ( 1H, dd),
8.27 ( 1H, d), 8.49-8.52 ( 1H, m). MS (ES):
C19H16CIN3O2 requires 353; found 354 (MH+) . The
remaining crude reside was triturated with cold MeOH
to give the title compound 



(3.54 g) as an off white solid. MS data as above.
Description for D6 Ethyl
3-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-1Hindol- 1-yl]propanoate (D6) D5 (100
mg) was dissolved in DMF ( 1 .5 ml). To this solution
was added K2CO3 (58 mg) followed by ethyl
3-bromopropionate (72 ul) and the mixture stirred and
heated to 100 0C. After 1 hour only 5 % conversion was
observed by LCMS so further portions of K2CO3 (97 mg)
and ethyl 3-bromopropionate (72 ul) were added. After
3 hours the reaction mixture was evaporated then
partitioned between DCM and H2O. The aqueous layer was
extracted with DCM then the combined DCM solutions
were washed with brine, dried over MgSO4, filtered and
evaporated to give the crude product. This was
purified on a silica cartridge, eluting with a 0 to 50
% mixture of Et2O in petroleum ether. This gave the
title compound (40 mg) as a white solid. dH (CDCI3,
400MHz): 1.21 (3H, t), 1.45 (6H, d), 2.85 (2H, t),
4.13 (2H, q), 4.51 (2H, t), 4.71 ( 1H, septet), 6.60 (
1H, d), 7.07 ( 1H, d), 7.21 ( 1H, d), 7.45 ( 1H, d),
8.02 ( 1H, d), 8.08 ( 1H, d), 8.27 ( 1H, s), 8.47 (
1H, s). MS (ES): C24H24CIN3O4 requires 453; found 454
(MH+) . Description for
D73-Chloro-5-(5-{3-chloro-4-[(1
-methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1Hindole (D7) D5 (300 mg) and NCS
( 113 mg) were dissolved in DCM (4.2 ml) and stirred
overnight at room temperature. The reaction mixture
was then diluted with DCM and washed with H2O. The
aqueous solution was extracted with two further
portions of DCM and the combined organic solutions
were evaporated to dryness. The crude product was
triturated with methanol to give the title compound
(42 mg) as a brown solid. The methanol was then
evaporated and the resultant brown solid triturated
with DCM to give a second batch of the title compound
(205 mg) as a brown solid. dH (d6- DMSO, 400MHz): 1.37
(6H, d), 4.89 ( 1H, septet), 7.45 ( 1H, d), 7.62 ( 1H,
d), 7.70 ( 1H, s), 7.93 ( 1H, d), 8.15 ( 1H, d), 8.24
( 1H, s), 8.25 ( 1H, s), 11.77 ( 1H, s). MS (ES):
Ci9H15 35CI2N3O2 requires 387; found 388 (MH+) .
Description for D8
3-Chloro-5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]
-1,2,4-oxadiazol-3-yl}-1Hindole (D8) D2 (200 mg) and
NCS (65 mg) were dissolved in DCM (5 ml) and stirred
overnight at room temperature. The reaction mixture
was then partitioned between DCM and H2O. The DCM
solution was evaporated to dryness and purified on a
Biotage silica cartridge, eluting with a 25-75 %
mixture of diethyl ether in hexane. This gave the
title compound (36 mg) as a brown solid. A second
batch of the title compound was also obtained from
this purification (86 mg) as a brown solid. dH (CDCI3,
400MHz): 7.28 ( 1H, m), 7.45-7.54 (6H, m), 7.93 ( 1H,
s), 8.05 ( 1H, d), 8.28 ( 1H, br s), 8.49 ( 1H, s). MS
(ES): C2 1H1 1CIF3N3OS requires 445; found 444 (M-H+)
. Desciption 9L/-Hydroxy-1 H-indole-4-carboximidamide
(D9) 4-Cyanoindole (850 mg) was dissolved in EtOH (25
ml). To this solution was added NaHCO3 (2.51 g) and
NH2OH-HCI (831 mg). The mixture was heated to 70 0C
and stirred overnight. The reaction was incomplete so
was heated at 80 0C for a further 4 hours. The
reaction mixture was filtered and evaporated to give
the title compound (980 mg) as a yellow semisolid. No
purification attempted. Description for D9
(alternative procedure) L/-Hydroxy-1
H-indole-4-carboximidamide (D9) A mixture of
4-cyanoindole (5.Og, 35.2 mmol), sodium hydrogen
carbonate (8.9g, 105.6 mmol) and hydroxylamine
hydrochloride (4.9g, 70.4 mmol) in ethanol (200ml) was
heated at 55 0C overnight. Sodium hydrogen carbonate
(5.9g, 70 mmol) and hydroxylamine hydrochloride (4.9g,
70.4 mmol) was added. The mixture was heated for 4
days until only a small amount of starting material
was present. The inorganics were filtered off, washing
the solid well with ethanol and evaporated off the
solvent. The residue was triturated with diethyl ether
to give 5.8g of off-white solid. dH (400 MHz,
methanol-d 4) 6.76-6.78 ( 1H, m), 7.12 ( 1H, t), 7.24
( 1H, dd), 7.29-7.33 ( 1H, m) 7.46 ( 1H, dd).
Description for D10
4-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-ox
adiazol-3-yl}-1H-indole
(D10)4-Phenyl-5-(trifluoromethyl)-2-thiophenecarboxyli
c acid (310 mg), HOBT (170 mg) and EDCI. HCI (242 mg)
were dissolved in DMF (3 ml) and stirred at room
temperature for 20 mins. D9 (200 mg) was dissolved in
DMF (3 ml) and added to the above solution and
stirring continued at room temperature for two hours.
The reaction mixture was then heated to 90 0C, cooled
to RT, stood overnight, re-heated to 80 0C and stirred
for 3 hours, cooled to room temperature and evaporated
to dryness. The residue was re-dissolved in H2O and
extracted with EtOAc (x 3) and the combined organic
extracts evaporated to dryness. The residue was
purified by flash silica chromatography, eluting with
a 25-75 % mixture of diethyl ether in hexane to give
the title compound (265 mg) as a brown solid. A sample
of this compound (100 mg) was purified by MDAP to give
the title compound (62 mg) as an off white solid. dH
(CDCI3, 400MHz): 7.33-7.36 (2H, m), 7.41-7.42 ( 1H,
m), 7.46-7.52 (5H, m), 7.61 ( 1H, d), 7.94 ( 1H, s),
8.06 ( 1H, d), 8.46 ( 1H, br s). MS (ES): C2I
H12F3N3OS requires 4 11; found 412 (MH+) . Description
for D11 Ethyl 3-bromo-2,2-dimethylpropanoate (D11)
3-Bromo-2,2-dimethylpropanoic acid (200 mg) was
dissolved in EtOH (5 ml) and treated with concentrated
H2SO4 (0.4 ml). This mixture was heated at reflux
overnight then evaporated. The residue was extracted
from H2O with EtOAc (x 2) and the combined organic
solutions dried and evaporated to give the title
compound (316 mg) as a clear oil. dH (CDCI3, 400MHz)
1.20 (3H, t), 1.32 (6H, s), 3.51 (2H, s), 4.18 (2H,
q). Description for D12
3-Ethyl-4-(1-piperidinyl)benzonitrile
(D12)4-Amino-3-ethylbenzonitrile (3.0 g, 20.5 mmol),
1,5-dibromopentane ( 11. 1 ml_, 82.1 mmol), potassium
carbonate (5.67 g, 4 1.0 mmol) and water (39.6 ml.)
were all split equally between ten microwave vials and
each heated at 160 0C for 1 h. All reaction mixtures
were combined and extracted twice with ethyl acetate
(40 ml.) and the combined organic fractions dried
(phase separator) and concentrated in vacuo.
Dichloromethane was added and then the mixture
filtered before the filtrate was purified by silica
chromatography, eluting 2-5 % ethyl acetate in hexane
to give the title compound as a colourless oil (823
mg, 3.85 mmol). Analysis indicated that the compound
contained a small dibromopentane impurity. dH
(methanol^, 400 MHz) 7.52 ( 1H, dd), 7.47 ( 1H, dd),
7.13 ( 1H, d), 2.89 (4H, dd), 2.71 (2H, q), 1.76-1 .71
(4H, m), 1.64-1 .56 (2H, m), 1.25 (3H, t). MS (ES):
C14H18N2 requires 214; found 215 (MH+) . Description
for D13 3-Ethyl-4-(1-piperidinyl)benzoic acid (D13)
3-ethyl-4-(1-piperidinyl)benzonitrile (D12) (817 mg,
3.82 mmol) and potassium 



hydroxide (2.14 g, 38.2 mmol) in ethanol (35 ml.) and
water (8 ml.) were heated to 90 0C (block temperature)
for 9 h. Further potassium hydroxide (2.14 g, 38.2
mmol) and water (8 ml.) were added and the reaction
heated for a further 18 h. The reaction was allowed to
cool and was neutralised with aqueous HCI. A white
solid was collected by filtration and an attempt was
made to purify the filtrate by SCX cartridge, but this
failed. Both the solid and product of SCX were
combined,methanol added and then the mixture acidified
with acetic acid. The mixture was filtered to obtain
the filtrate, which was then trapped on SCX cartridge,
washed with methanol and eluted with 2M ammonia in
methanol. On test scale this gave the title compound
as a white solid (96 mg, 0.41 mmol) and on the
remaining material gave a colourless oil (563 mg, 2.41
mmol). dH (methanol-d 4, 400 MHz): 7.85 ( 1H, d), 7.74
( 1H, dd), 7.03 ( 1H, d), 2.85 (4H, dd), 2.73 (2H, q),
1.72 (4H, m), 1.61 (2H, m), 1.25 (3H, t) ppm. MS (ES):
Ci4H19NO2 requires 233; found 234 (MH+) . Description
for D14 Ethyl
S-chloro-q-CI-pyrrolidinylJ-S-pyridinecarboxylate
(D14) A mixture of 5,6-dichloronicotinic acid ethyl
ester ( 1 .00 g, 4.57 mmol), pyrrolidine (325 mg, 4.57
mmol), potassium carbonate (632 mg, 4.57 mmol) and
copper powder (34 mg) in DMF (6.8 ml.) was heated at
130 0C in the microwave for 20 min. Further
pyrrolidine (163 mg, 2.29 mmol) was added and the
reaction heated at 130 0C for 20 min. Water (7 ml.)
was added and the mixture extracted with ethyl acetate
(2 x 14 ml_). The combined organic extracts were
washed with water (7 ml.) and brine (7ml_) before
being dried (phase separator) and concentrated in
vacuo to give the title compound as an orange oil (
1.06 g, 4.17 mmol). dH (methanol-d 4, 400 MHz): 8.45 (
1H, d), 7.98 ( 1H, d), 4.31 (2H, q), 3.82-3.75 (4H,
m), 2.0-1 .93 (4H, m), 1.36 (3H, t) ppm. MS (ES):
C12H15CIN2O2 requires 254, 256; found 255, 257 (MH+) .
Description for D15
5-Chloro-6-(1-pyrrolidinyl)-3-pyridinecarboxylic acid
(D15)Ethyl
5-chloro-6-(1-pyrrolidinyl)-3-pyridinecarboxylate
(D14) ( 1 .06 g, 4.16 mmol) in ethanol (20 ml.) and
aqueous sodium hydroxide (2M, 2.08 ml_, 4.16 mmol) was
heated at 40 0C for 18 h. The reaction mixture was
allowed to cool and was neutralised with 2M HCI (aq.).
The title compound formed as a white solid and was
filtered off and washed with methanol to give the
title compound (243 mg, 1.08 mmol) SJ 108923-1 13A3.
The filtrate was trapped on an SCX column, eluting
with 2M ammonia in methanol to give further title
compound as an orange solid (467 mg, 2.07 mmol). dH
(methanol-d 4, 400 MHz): 8.55 ( 1H, d), 8.03 ( 1H, d),
3.76-3.70 (4H, m), 1.96-1 .90 (4H, m). MS (ES): C10H1
1CIN2O2 requires 226, 228; found 227, 229 (MH+) .
Description for D16 3-Ethyl-4-iodobenzonitrile (D16)
To 4-amino-3-ethylbenzonitrile (2.50 g, 17.1 mmol)
stirred in water (14 ml.) at 0 0C was added
concentrated hydrochloric acid (7.80 ml_, 257 mmol)
dropwise followed by a solution of sodium nitrite (
1.24 g, 18.0 mmol) in water (3.43 ml.) dropwise. The
resultant mixture was stirred for 15 minutes and then
added over 15 minutes to a solution of potassium
iodide (2.98 g, 18.0 mmol) in water (6.0 ml.) at 0 0C.
The mixture was stirred at room temperature for 2 h.
The mixture was extracted with ethyl acetate (3 x 100
ml.) and the combined organic fractions washed with
brine (100 ml_), dried (phase separator) and
concentrated in vacuo to give the title compound as a
brown solid (4.21 g, 16.4 mmol). dH (methanol-d 4, 400
MHz): 8.02 ( 1H, d), 7.61 ( 1H, d), 7.24 ( 1H, dd),
2.80 (2H, q), 1.21 (3H, t). MS (ES): No mass ion
observed. Description for D17 4-(1 -Cyclohexen-1
-yl)-3-ethylbenzonitrile (D1 7)A mixture of
3-ethyl-4-iodobenzonitrile (D16) ( 1.23 g, 4.80 mmol),
1-cyclohexen-1- ylboronic acid (907 mg, 7.20 mmol),
sodium methoxide (778 mg, 14.4 mmol) and
bis(triphenylphosphine)palladium (II) chloride (337
mg, 0.48 mmol) in anhydrous methanol (12 ml.) was
heated at 80 0C for 10 minutes in the microwave. The
reaction mixture was partitioned between ethyl acetate
(40 ml.) and water (40 ml.) before the organic layer
was further washed with water (40 ml_), dried (phase
separator) and concentrated in vacuo. The crude
material was purified by silica chromatography,
eluting 0-5 % EtOAc in hexane over 30 minutes to give
the title compound as a yellow oil (824 mg, 3.91
mmol). dH (methanol-d 4, 400 MHz) 7.56 ( 1H, d), 7.46
( 1H, dd), 7.19 ( 1H, d), 5.61-5.56 ( 1H, m), 2.68
(2H, quart), 2.23-2.16 (4H, m), 1.85-1 .68 (4H, m),
1.20 (3H, t). MS (ES): No mass ion observed.
Description for D18
^(i-Cyclohexen-i-ylJ-S-ethylbenzoic acid (D18)
4-(1-cyclohexen-1-yl)-3-ethylbenzonitrile (D17) (824
mg, 3.91 mmol) and potassium hydroxide (2.19 g, 39.1
mmol) in ethanol (36 ml.) and water (8 ml.) were
heated at 90 0C (block temperature) for 20 h. The
reaction mixture was concentrated in vacuo and the
residue partitioned between ethyl acetate (120 ml.)
and aqueous hydrochloric acid (2M, 50 ml.) before the
organic phase was washed with further hydrochloric
acid (2M, 50 ml_), dried (phase separator) and
concentrated in vacuo to give the title compound as a
yellow oil (808 mg, 3.51 mmol). dH (methanol^, 400MHz)
7.87 ( 1H d), 7.76 ( 1H dd), 7.1 1 ( 1H, d) 5.59-5.54
( 1H, m), 2.68 (2H, q), 2.25- 2.15 (4H, m), 1.84-1 .67
(4H, m), 1.20 (3H, t). LCMS (ES): C15H18O2 requires
230; found 229 (M-H +) . Description for D19
^Cyclohexyl-S-ethylbenzoic acid (D19)
4-(1-cyclohexen-1-yl)-3-ethylbenzoic acid (D18) (803
mg, 3.49 mmol) was dissolved in methanol (70 ml.) and
hydrogenated on an H-Cube using a palladium on carbon
cartridge. The product solution was concentrated in
vacuo to give the title compound as a white solid (792
mg, 3.41 mmol). dH (methanol-d 4, 400 MHz): 7.82-7.68
(2H, m), 7.33 ( 1H, d), 2.83 ( 1H, m), 2.73 (2H, q),
1.87 (2H, m), 1.85-1 .70 (3H, m), 1.58- 1.30 (5H, m),
1.22 (3H, t). LCMS (ES): no mass ion observed.
Description for D20 1-Methylethyl
3-bromo-4-[(1-methylethyl)oxy]benzoate (D20) A mixture
of 3-bromo-4-hydroxybenzoic acid (2.00 g, 9.22 mmol),
2-iodopropane ( 1 .85 mL, 18.4 mmol) and potassium
carbonate (2.55 g, 18.4 mmol) in DMF (175 mL) was
heated to reflux for 5 h. The reaction was allowed to
cool and was filtered. The filtrate was concentrated
in vacuo and the residue partitioned between ethyl
acetate (150 mL) and water (150 mL), which was
basified with 2M NaOH. Theorganic phase was dried
(phase separator) and concentrated in vacuo to give
the title compound as a yellow oil (2.36 g, 7.84
mmol). dH (methanol-d 4, 400 MHz): 8.05 ( 1H, d), 7.90
( 1H, dd), 7.25 ( 1H, d), 5.10 ( 1H, septet), 4.81 (
1H, septet), 1.32 (6H, d), 1.31 (6H, d) ppm. MS (ES):
no mass ion observed. Description for D21
3-Bromo-4-[(1-methylethyl)oxy]benzoic acid (D21) A
solution of 1-methylethyl
3-bromo-4-[(1-methylethyl)oxy]benzoate (D20) (2.36 g,
7.84 mmol) in ethanol (100 ml.) and aqueous sodium
hydroxide (2M, 39 ml.) was heated to reflux for 5 h.
The reaction mixture was concentrated in vacuo and
partitioned between ethyl acetate (125 ml.) and water
(125 ml_), the latter acidified with 2M HCI (40 ml_).
The aqueous layer was extracted with further ethyl
acetate (70 ml.) and the combined organic extracts
dried (phase separator) and concentrated in vacuo to
give the title compound as an off-white solid ( 1.83
g, 7.06 mmol). dH (methanol-d 4, 400 MHz): 8.05 ( 1H,
d), 7.89 ( 1H, dd), 7.23 ( 1H, d), 4.79 ( 1H, septet),



1.32 (6H, d). MS (ES): Ci0H11BrO3 requires 258, 260;
found 257, 259 (M-H+) . Description for D22 Ethyl
4-bromo-3-chlorobenzoate (D22)To a suspension of
4-bromo-3-chlorobenzoic acid (5.00 g, 2 1.2 mmol) in
ethanol (50 ml.) was added sulphuric acid (5 mL) and
the resultant mixture heated to reflux for 60 h. The
reaction was partitioned between ethyl acetate (50 mL)
and water (50 mL). The aqueous layer was extracted
with further ethyl acetate and the combined organic
fractions dried (phase separator) and concentrated in
vacuo to give the title compound as a brown oil/solid
(5.09 g, 19.3 mmol). dH (d6-DMSO, 400 MHz): 8.06 ( 1H,
d), 7.96 ( 1H, d), 7.80 ( 1H, dd), 4.33 (2H, q), 1.33
(3H, t). MS (ES): no mass ion observed. Description
for D23 Ethyl 3-chloro-4-(2-methylpropyl)benzoate
(D23) A solution of isobutylzinc bromide in THF (0.5
M, 30 mL, 15.0 mmol) was added under argon to ethyl
4-bromo-3-chlorobenzoate (D22) (2.00 g, 7.60 mmol) and
then
1,1'-bis(diphenylphosphino)ferrocene-palladium(ll)
dichloride dichloromethane complex (930 mg, 1.14 mmol)
was added. The reaction was heated to reflux for 4.5
h. The mixture concentrated in vacuo and the residue
partitioned between ethyl acetate (125 mL) and water
(125 mL). A solid formed, which was filtered off and
discarded. The organic layer was washed with water
(100 mL), dried (phase separator) and concentrated in
vacuo. The crude product was purified by silica
chromatography, eluting with 0-5 % EtOAc in hexane
over 30 minutes to give the title compound as a
colourless oil ( 1.76 g, 7.33 mmol). dH (d6-DMSO, 400
MHz): 7.91 ( 1H,d), 7.80 ( 1H, dd), 7.46 ( 1H, d),
4.30 (2H, q), 2.66 (2H, d), 1.88-2.01 ( 1H, m), 1.32
(3H, t), 0.89 (6H, d). MS (ES): no mass ion observed.
Description for D24 3-Chloro-4-(2-methylpropyl)benzoic
acid (D24)A solution of ethyl
3-chloro-4-(2-methylpropyl)benzoate (D23) ( 1 .76 g,
7.33 mmol), and aqueous sodium hydroxide (2M, 3.70
ml_, 7.4 mmol) in ethanol (30 ml.) was heated at 40 C
for 3 h. The reaction mixture was concentrated in
vacuo and the residue partitioned between ethyl
acetate (100 ml.) and water (100 ml_), the latter
acidified with 2M HCI (4 ml_). The aqueous layer was
extracted with ethyl acetate (100 ml.) and the
combined organic extracts dried (phase separator) and
concentrated in vacuo to give the title compound as a
white solid ( 1.35 g, 6.36 mmol). dH (d6-DMSO, 400
MHz): 13.20 ( 1H, br. s), 7.89 ( 1H, d), 7.82 ( 1H,
dd), 7.44 ( 1H, d), 2.64 (2H, d), 1.94 ( 1H, m), 0.89
(6H, d). MS (ES): C11H13 35CIO2 requires 212; found 2
11 (M-H +) . Description for D25 Methyl
3-cyano-4-{[(trifluoromethyl)sulfonyl]oxy}benzoate
(D25) To a solution of methyl
3-cyano-4-hydroxybenzoate (3 g, 16.93 mmol) and
triethylamine (3.54 ml, 25.4 mmol) in dry
dichloromethane (60 ml) at 0 0C under a flush of argon
was added trifluoromethanesulfonic anhydride (3.15 ml,
18.63 mmol) slowly dropwise. The reaction was allowed
to warm to room temperature and stirred for 1 h. The
reaction mixture was washed with 10 % aqueous
potassium carbonate (2 x 50 ml.) and then aqueous HCI
(2M, 2 x 50 ml.) before the organic phase wasdried
(phase separator) and the solvent removed in vacuo to
give the title compound as a dark brown oil, (5.165 g,
16.70 mmol). dH (CDCI3, 400 MHz): 8.44 ( 1H, d), 8.38
( 1H, dd), 7.60 ( 1H, d), 3.99 (3H, s). MS (ES): no
mass ion observed. Description for D26 Methyl
2-cyano-4-biphenylcarboxylate (D26) The following
reaction was split into two batches with half the
amounts: methyl 3-
cyano-4-{[(trifluoromethyl)sulfonyl]oxy}benzoate (D25)
( 1 .5 g, 4.85 mmol), phenylboronic acid ( 1 .183 g,
9.70 mmol), potassium carbonate (2.01 1 g, 14.55 mmol)
and palladium tetrakistriphenylphosphine(O) (0.561 g,
0.485 mmol) were taken up in DMF (24 ml) and the
mixture heated in the microwave for 30 min at 150 0C.
The two reactions were combined and diluted with ethyl
acetate (50 ml.) and the mixture filtered through
kieselguhr to remove palladium residues. The filtrate
was concentrated in vacuo to reduce the amount of DMF
and then the residue partitioned between saturated
aqueous sodium bicarbonate (50 ml.) and ethyl acetate
(50 ml_). The organic phase was washed with further
sodium bicarbonate (50 ml.) and then water (50 ml.)
before it was dried (MgSO4) , filtered and the solvent
removed in vacuo. The brown solid was purified by
silica chromatography, eluting 0-25 % EtOAc in
iso-hexane over 35 minutes to give the title compound
as a white solid (935 mg, 3.94 mmol). dH (d6-DMSO, 400
MHz): 8.42 ( 1H, d), 8.29 ( 1H, dd), 7.81 ( 1H, d),
7.65 (2H, m), 7.60 -7.50 (3H, m), 3.92 (3H, s). MS
(ES): no mass ion observed. Description for D27
2-Cyano-4-biphenylcarboxylic acid (D27)To methyl
2-cyano-4-biphenylcarboxylate (D26) (935 mg, 3.94
mmol) was added ethanol (18 ml) but dissolution did
not occur so dichloromethane (10 ml) was added. Sodium
hydroxide (2 ml, 4.00 mmol) was then added and the
reaction stirred for 2 h. To the mixture was added
dichloromethane (20 ml.) and 2M aqueous HCI (10 ml_).
The layers were separated and the aqueous extracted
with further dichloromethane (20 ml_). The combined
organic phase was dried (phase separator) and the
solvent removed in vacuo to give a white solid, which
was dissolved in methanol (30 ml.) and aqueous sodium
hydroxide was added (2M, 3 ml_). The reaction was
stirred at room temperature for 1 h before addition of
water (20 ml_). The reaction was stirred for a further
1h. Dichloromethane (60 ml.) was added and the mixture
shaken and the layers separated. The aqueous phase was
extracted with further dichloromethane (50 ml.) before
the combined organic phase was dried (phase separator)
and the solvent removed in vacuo to give the title
compound as a white solid, (849 mg, 3.80 mmol). dH
(d6-DMSO, 400 MHz): 13.60 ( 1H, br s), 8.38 ( 1H, d),
8.28 ( 1H, dd), 7.78 ( 1H, d), 7.63 (2H, m), 7.60-7.50
(3H, m). MS (ES): C14H9NO2 requires 223; found 222
(M-H +) . Description for D28 Ethyl
4-chloro-3-(trifluoromethyl)benzoate (D28)
4-Chloro-3-(trifluoromethyl)benzoic acid ( 1 g, 4.45
mmol) was dissolved in ethanol (3 ml) and concentrated
sulfuric acid (0.15 ml) was added. The mixture was
heated inthe microwave at 100 0C for 5 minutes and
then 120 0C for 15 minutes. The solvent was removed in
vacuo and the residue partitioned between saturated
aq. sodium bicarbonate (50 ml) and ethyl acetate (50
ml). The aqueous layer was extracted with further
EtOAc (50 ml) and the organic phases were combined,
dried with a phase separator and concentrated in vacuo
to give the title compound ( 1 .026 g)
(DN108121-148A3) as a colourless oil. dH (methanol-d
4, 400 MHz) 1.40 (3H, t), 4.41 (2H, q), 7.76 ( 1H, d),
8.21 ( 1H, dd), 8.33 ( 1H, d). MS (ES) no mass ion
observed. Description for D29
2-(Trifluoromethyl)-4-biphenylcarboxylic acid (D29)
The reaction was split into 4, using a quarter of the
reagents in each: to a mixture of
4-bromo-3-(trifluoromethyl)benzonitrile (4 g, 16.00
mmol), phenylboronic acid (3.90 g, 32.0 mmol) and
potassium carbonate (6.63 g, 48.0 mmol) in
N,N-dimethylformamide (DMF) (64 ml) was added
palladium tetrakistriphenylphosphine(O) ( 1.849 g,
1.600 mmol). Each reaction was heated in the microwave
at 150 0C for 30 min. The combined reaction mixtures
were filtered through celite, washed with ethyl
acetate 



and the solvent removed in vacuo. The residue was
partitioned between ethyl acetate (100 ml.) and water
(100 ml.) and the organic phase washed with sodium
bicarbonate solution (100 ml_). The organic phase was
dried (MgSO4) , filtered and the solvent removed in
vacuo. The brown oil was triturated with
dichloromethane and filtered to give a pale yellow
solid, 2-(trifluoromethyl)-4-biphenylcarboxamide (2.47
g) which was used without further purification. To
2-(trifluoromethyl)-4- biphenylcarboxamide (2 g, 7.54
mmol) in ethanol (80 ml) was added potassium hydroxide
(4.23 g, 75 mmol) and water and the mixture heated to
90 0C for 18 h. The reaction mixture was concentrated
in vacuo and the residue partitioned between
dichloromethane (100 ml.) and 2M HCI (100 ml_). The
organic phase was isolated and dried (phase separator)
and the solvent removed in vacuo to give the crude
product. Purification using the Biotage Horizon,
reverse phase cartridge, eluting 5-100 % MeCN in water
to give an off-white solid the title compound (960 mg)
(N2123- 46-A5). MS (ES): C14H9F3O2 requires 266; found
265 (M-H+) . Description for D29 (Alternative
procedure) 2-(Trifluoromethyl)-4-biphenylcarboxylic
acid (D29) Batch A: A mixture of D98 ( 1.0 g, 3.96
mmol), phenyl boronic acid (724 mg, 5.94 mmol),
palladium acetate (44 mg),
(dicyclohexylphosphino)biphenyl (140.2 mg) and
potassium fluoride (689 mg, 11.9 mmol) in THF (8 ml)
was heated in the microwave at 120 0C for a total of
40 minutes. Batch B: A mixture of D28 (500 mg, 1.98
mmol), phenyl boronic acid (290 mg, 2.38 mmol),
palladium acetate (2.2 mg),
(dicyclohexylphosphino)biphenyl (7 mg) and potassium
fluoride (344 mg, 5.8 mmol) in THF (4 ml) was heated
in the microwave at 120 0C for 20 minutes. The
reaction mixtures from batches A & B were combined,
filtered and the filtrate concentrated in vacuo. The
residue was purified by flash chromatography (0 to 5%
EtOAc in hexane to give a mixture of starting material
and coupled product. This material was dissolved in
ethanol (10 ml) and 2M NaOH (aq) (5ml) and then heated
to reflux for 3 h. The solvent was removed in vacuo
and the residue partitioned between DCM and 2M aq.
HCI. The aq. was extracted with further DCM. The
organic phases were combined and concentrated in
vacuo. The crude material was purified by reversed
phase chromatography on the Horizon eluting with 5 to
100% MeCN in water to afford the title compound as a
white solid (367 mg) . dH (d6-DMSO, 400 MHz) 7.31-7.40
(2H, m), 7.44-7.52 (3H, m), 7.57 ( 1H, d), 8.24 ( 1H,
dd), 8.29 ( 1H, d), 13.57 ( 1H, br. s). MS (ES):
Ci4H9F3O2 requires 266; found 265 (M-H+) . Description
for D30
2'-Fluoro-2-(trifluoromethyl)-4-biphenylcarboxylic
acid (D30This material was prepared using a similar
method to that described for D29 using
(2-fluorophenyl)boronic acid and D98 except that only
a single coupling reaction was performed, similar to
batch A and the coupling reaction was heated for 20
minutes. MS (ES): C14H8F4O2 requires 284; found 283
(M-H+) . Description for D31 Methyl
3-cyano-4-(2-methylpropyl)benzoate (D31) To methyl
3-cyano-4-{[(trifluoromethyl)sulfonyl]oxy}benzoate
(D25) (1.5 g, 4.85 mmol) was added
bromo(2-methylpropyl)zinc (48.5 ml, 24.25 mmol) in
tetrahydrofuran (50 ml) under argon. To the solution
was then added 1,1'-
bis(diphenylphosphino)ferrocenedichloro palladium(ll)
dichloromethane complex (0.355 g, 0.485 mmol) and the
reaction heated to reflux for 6 h. The mixture was
quenched with water (2 ml.) and then filtered through
celite, washing with ethyl acetate. The solvent was
removed in vacuo. The residue was partitioned between
ethyl acetate (50 ml.) and water (50 ml.) and the
organic phase dried (phase separator) and the solvent
removed in vacuo. The residue was purified by silica
chromatography, eluting 0-15 % EtOAc in iso-hexane
over 40 min. Two batches were collected, one of which
was the title compound as a colourless oil (233 mg,
1.072 mmol). dH (CDCI3, 400 MHz): 8.28 ( 1H, d), 8.15
( 1H, dd), 7.38 ( 1H, d), 3.94, 3H, s), 2.78 (2H, d),
2.02 ( 1H, m), 0.96 (6H, d).Description for D32
3-Cyano-4-(2-methylpropyl)benzoic acid (D32) Methyl
3-cyano-4-(2-methylpropyl)benzoate (D31) (233 mg,
1.072 mmol) was dissolved in ethanol (4 ml) and 2M
aqueous sodium hydroxide ( 1 ml, 2 mmol) was added.
The reaction was stirred for 1 h. 2M aqueous HCI (10
ml.) was added and the mixture extracted with
dichloromethane (20 ml. + 10 ml_). The organic phases
were isolated and dried by phase separator and
combined before the solvent was removed in vacuo to
give the title compound as a white solid (203 mg,
0.999 mmol). dH (de-DMSO, 400 MHz) 13.43 ( 1H, br. s),
8.29 ( 1H, d), 8.14 ( 1H, dd), 7.59 ( 1H, d), 2.74
(2H, d), 1.96 ( 1H, m), 0.91 (6H, d). MS (ES):
C12H13NO2 requires 203; found 202 (M-H +) .
Description for D33
4-(2-Methylpropyl)-3-(trifluoromethyl)benzamide (D33)
To a solution of 4-bromo-3-trifluoromethylbenzonitrile
( 1.25 g, 5.0 mmol) and isobutylzinc bromide (25 mmol)
in THF (50 ml_, 25 mmol) under argon was added
1,1'-bis(diphenylphosphino)ferrocenedichloro
palladium(ll) dichloromethane complex (612 mg, 0.75
mmol) and the reaction heated at reflux for 5 h. The
mixture was concentrated in vacuo and the residue
partitioned between ethyl acetate (80 ml.) and water
(80 ml_). A solid formed and was filtered off and
discarded. The organic layer was washed with water (80
ml.) before it was dried (phase separator)
andconcentrated in vacuo to give the crude title
compound as a black oil. This was used directly in the
next step ( 1 .35 g). Description for D34
4-(2-Methylpropyl)-3-(trifluoromethyl)benzoic acid
(D34) 4-(2-methylpropyl)-3-(trifluoromethyl)benzamide
(D33) ( 1.35 g, 5.50 mmol) was dissolved along with
potassium hydroxide (3.09 g, 55.0 mmol) in ethanol (40
ml) and water (10.0 ml) and the solution heated to
reflux for 18 h. The reaction mixture was concentrated
in vacuo and the mixture separated between EtOAc (150
ml.) and aqueous sodium hydroxide (2M, 150 ml_). The
layers were separated and the organic phase extracted
with further sodium hydroxide solution (200 ml_). LCMS
of both phases showed product in both. Therefore the
aqueous phase was acidified to pH1 with HCI (5M) and
extracted back into EtOAc (2 x 150 ml.) and these
organic phases combined with the original organic
phase. The solvent was removed in vacuo and the
residue purified by reverse phase chromatography,
eluting 5-100 % MeCN in H2O over 2000 ml. and the
solvent removed in vacuo to give a brown solid (690
mg, 2.410 mmol). This solid was triturated with hexane
to give the title compound as a buff solid (135 mg,
0.548 mmol) and the filtrate purified by MDAP to give
further title compound as a white solid (102 mg, 0.414
mmol). dH (d6-DMSO, 400 MHz): 13.39 ( 1H, br. s), 8.16
( 1H, s), 8.13 ( 1H, d), 7.62 ( 1H, d), 2.69 (2H, d),
1.97 ( 1H, m), 0.90 (6H, d). MS (ES): Ci2H13F3O2
requires 246; found 245 (M-H+) . Description for D35
5-Formyl-2-{[(1 S)-1 -methylpropyl]oxy}benzonitrile
(D35)(2S)-2-Butanol (0.99 g, 0.013 mol) was dissolved
in DMF (50 ml) and the solution cooled to 0 0C. To
this was added sodium hydride, (60% dispersion in
mineral oil, 1.54g, 0.036 mol) in a portion-wise
manner, the mixture was stirred at 0 0C for 10 minutes
after complete addition. 2-Fluoro-5-formylbenzonitrile
(2.0 g, 0.013 mol) was then added and the reaction
mixture allowed to warm to room temperature (slowly 



within the ice bath) and the reaction mixture was
stirred overnight at room temperature. The reaction
mixture was then cooled to 0 0C, quenched with brine
and diluted with EtOAc (~25ml). The mixture was
partitioned and the organic fraction extracted with
water (-3OmI), the combined organics were dried by
passing through a phase separating cartridge and then
evaporated to dryness under reduced pressure to give
the crude product. The crude residue was purified on a
40+M Biotage cartridge, eluting with a 20 to 50 %
mixture of EtOAc in hexane. This gave the title
compound (220mg) as a white solid. dH (d6-DMSO, 400
MHz): 9.88 ( 1H, s), 8.30 ( 1H, s), 8.15 ( 1H, d),
7.49 ( 1H, d), 4.73-4.81 ( 1H, m), 1.63-1 .79 (2H, m),
1.33 (3H, d), 0.95 (3H, t). MS (ES): C12H13NO2
requires 203; found 204 (MH+) . Description for D36
3-Cyano-4-{[(1S)-1-methylpropyl]oxy}benzoic acid (D36)
To a solution of
5-formyl-2-{[(1S)-1-methylpropyl]oxy}benzonitrile
(D35) (220mg, 1.08 mmol) in acetic acid (20ml) was
added sodium perborate tetrahydrate (334mg, 2.17
mmol), the reaction mixture was heated at 50 0C over
the weekend. The reaction mixture was concentrated
in-vacuo. Water (~50ml) was added, EtOAc (~30ml) was
added and the layers partitioned, the aq layer was
extracted twice more with EtOAc (-3OmI) and the
combined organics were evaporated to dryness under
reduced pressure to give the title compound (245mg) as
an off white solid. dH (d6-DMSO, 400 MHz): 8.17 (2H,
apparent d), 7.39 ( 1H, s), 4.68-4.74 ( 1H, m), 1.55-1
.76 (2H, m), 1.31 (3H, d), 0.95 (3H, t). MS (ES):
C12H13NO2 requires 219; found 220 (MH+) . Description
for D37 5-Formyl-2-{[(1 /?)-1
-methylpropyl]oxy}benzonitrile (D37).(2R)-2-Butanol
(0.99 g, 0.013 mol) was dissolved in DMF (50 ml) and
the solution cooled to 0 0C. To this was added sodium
hydride, 60% dispersion in mineral oil ( 1.54g, 0.036
mol) in a portion-wise manner, the mixture was stirred
at 0 0C for 10 minutes after complete addition.
2-Fluoro-5-formylbenzonitrile (2.0 g, 0.013 mol) was
then added and the reaction mixture allowed to warm to
room temperature (slowly within the ice bath) and the
reaction mixture was stirred overnight at room
temperature. The reaction mixture was then cooled to 0
0C, quenched with brine and diluted with EtOAc
(~25ml). The mixture was partitioned and the organic
fraction extracted with water (-3OmI), the combined
organics were dried by passing through a phase
separating cartridge and evaporated to dryness under
reduced pressure to give the crude product. The crude
residue was purified on a 40+M Biotage cartridge,
eluting with a 20 to 50 % mixture of EtOAc in hexane.
This gave the title compound (310mg) as a yellow oil.
dH (d6-DMSO, 400 MHz): 9.88 ( 1H, s), 8.30 ( 1H, s),
8.15 ( 1H, d), 7.49 ( 1H, d), 4.73-4.81 ( 1H, m),
1.63-1 .79 (2H, m), 1.33 (3H, d), 0.95 (3H, t) ppm.
Description for D38
3-Cyano-4-{[(1/?)-1-methylpropyl]oxy}benzoic acid
(D38) To a solution of
5-formyl-2-{[(1R)-1-methylpropyl]oxy}benzonitrile
(D37) (310mg, 1.53 mmol) in acetic acid (30ml) was
added sodium perborate tetrahydrate (471 mg, 3.05
mmol), the reaction mixture was heated at 50 0C over
the weekend. The reaction mixture was concentrated in
vacuo and water (~50ml) added, EtOAc (~30ml) was added
and the layers partitioned, the aq layer was extracted
twice more with EtOAc (-3OmI) and the combined
organics evaporated to dryness under reduced pressure
to give the title compound (315mg) as an off-white
solid. dH (d6-DMSO, 400 MHz): 8.07-8.24 (2H, m), 7.38
( 1H, d), 4.63-4.77 ( 1H, m), 1.55-1 .83 (2H, m), 1.31
(3H, d), 0.95 (3H, t). MS (ES+) : Ci2H13NO2 requires
219; found 220 (MH+) .Description for D39 Methyl
6-(methyloxy)-3-biphenylcarboxylate (D39) Methyl
3-bromo-4-(methyloxy)benzoate (245 mg, 1 mmol,
commercially available) was dissolved in DME : 2N
Na2CC>3 (2:1 , 18 ml) and then phenyl boronic acid
(244 mg) and tetrakistriphenylphosphine palladium(O)
(58 mg) were added. The reaction was heated to 80 0C
and then left to cool over the weekend. Added EtOAc
and water, the organics were separated, dried and
evaporated to give a black gum. Purification by flash
chromatography afforded the title compound (194 mg) as
a gum. dH (d6-DMSO, 400MHz) 3.83 (3H, s), 3.85 (3H,
s), 7.24 ( 1H, d), 7.33-7.50 (5H, m), 7.83 ( 1H, d),
7.97 ( 1H, dd). MS (ES): C15H14O3 requires 242; found
243 (MH +) . Description for D40
6-(Methyloxy)-3-biphenylcarboxylic acid (D40) Methyl
6-(methyloxy)-3-biphenylcarboxylate (D39) (194 mg, 0.8
mmol) dissolved in 2N NaOH aq. (3 ml) and methanol (3
ml). Stirred at room temperature overnight and then
the organic solvent was evaporated in vacuo. Added
EtOAc/water separated and then acidified the aqueous
and re-extracted. The organic extracts were dried and
evaporated to afford 202 mg of the title compound as a
white solid. dH (d6-DMSO, 400MHz) 3.84 (3H, s), 7.22 (
1H, d), 7.33-7.49 (5H, m), 7.82 ( 1H, d), 7.95 ( 1H,
dd), MS (ES +) : C14H12O3 requires 228; found 229 (M+H
+) . Description for D413-Bromo-5-(5-{3-chloro-4-[(1
-methylethyl)oxy]phenyl}-1 ,2,4-oxadiazol-3-yl)-1
Hindole (D41) To
5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1
,2,4-oxadiazol-3-yl)-1/-/-indole (D5) (450mg, 1.27
mmol) dissolved in DMF (12ml) was added bromine
(213mg, 1.35 mmol) dropwise. Stirred for 15 minutes,
evaporated off the DMF, added diethyl ether (70ml) and
washed with water (2x70ml). Dried over MgSO4 and
evaporated off the solvent. The residue was
crystallised from diethyl ether/hexane to give 160mg
of the title compound as a white solid. dH (400 MHz,
d6-DMSO) 1.37 (6H, d), 4.88 ( 1H, sept), 7.44 ( 1H,
d), 7.59 ( 1H, dd), 7.72 ( 1H, d), 7.91 ( 1H, dd),
8.13-8.32 (3H, m). MS (ES) Ci9H15 79BrCIN3O2 requires
431 ; found 432 (MH+) . The following esters were
prepared in a similar fashion to the previously
described examples (such as D6) using the appropriate
indole and alkylating agent. The alkyl halides were
commercially available apart from D11 used to prepare
D48. Unless stated otherwise, the reactions were
performed in DMF. On some occasions the reactions were
worked up by an aqueous work-up procedure whilst on
others the crude material was used directly in the
hydrolysis step following evaporation of the reaction
solvent.D43 ethyl 3-[3-bromo-5- D41 Reaction 534 for
(5-{3-chloro-4-[(1- conventially Br
methylethyl)oxy]phen heated to 80 0C Cl
yl}-1,2,4-oxadiazol-3- yl)-1H-indol-1- yljpropanoate
D44 methyl 5-[5-(5-{3- D5 Reaction 468 chloro-4-[(1-
conventially methylethyl)oxy]phen heated to 80 0C
yl}-1,2,4-oxadiazol-3- yl)-1H-indol-1- yljpentanoate
D45 ethyl 4-[5-(5-{3- D5 Reaction heated chloro-4-[(1-
in the microwave methylethyl)oxy]phen at 130 0C. Crude



yl}-1,2,4-oxadiazol-3- material used in
yl)-1H-indol-1- next step yljbutanoate following
evaporation. D46 methyl (2R)-3-[5-(5- D5 Reaction
heated {3-chloro-4-[(1- in the microwave
methylethyl)oxy]phen at 140 0C. Crude
yl}-1,2,4-oxadiazol-3- material used in
yl)-1H-indol-1-yl]-2- next step methylpropanoate
following evaporation.Description for D49 5-[3-(1
H-indol-4-yl)-1 ,2,4-oxadiazol-5-yl]-2-[(1
-methylethyl)oxy]benzonitrile (D49) To
3-cyano-4-[(1-methylethyl)oxy]benzoic acid (can be
prepared as described in WO2005/58848) (500mg, 2.44
mmol) in DMF (15ml) was added EDAC (514mg, 2.67mmol)
and HOBt (367 mg, 2.67 mmol) and the solution left
standing for 30 minutes. Added
/V-hydroxy-IH-indole-4-carboximidamide (D9) (427 mg,
2.44 mmol) and left standing for 1 hour. To the
solution were added EDAC ( 117mg, 0.61 mmol) and HOBt
(84mg, 0.61 mmol) and left standing for 2 hours. To
the solution were added EDAC (234.9 mg, 1.22 mmol) and
HOBt (167.7 mg, 1.22 mmol) and left standing
overnight. Heated at 80 0C overnight, cooled and added
EtOAc (30ml). Washed with water (30ml), sat. sodium
hydrogen carbonate (30ml) and water (30ml). Dried over
MgSO4 and evaporated off the solvent. The residue was
triturated with diethyl ether to give 353 mg of the
title compound as a pale brown solid. dH (400 MHz,
d6-DMSO) 1.39 (6H, d), 4.94-5.03 ( 1H, m), 7.09-7.10 (
1H, m), 7.30 ( 1H, t), 7.56-7.59 (2H, m), 7.67 ( 1H,
d), 7.92 ( 1H, dd), 8.45 ( 1H, dd), 8.55 ( 1H, d),
11.52 ( 1H, broad s). MS (ES) C20H16N4O2 requires 344;
found 345 (MH+) . Description for D50 Ethyl
4-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-o
xadiazol-3-yl)-1Hindol- 1-yl]butanoate (D50) A mixture
of 5-[3-(1H-indol-4-yl)-1 ,2,4-oxadiazol-5-yl]-2-[(1-
methylethyl)oxy]benzonitrile (D49) (100mg, 0.29 mmol),
ethyl 4-bromobutyrate (85 mg, 0.44mmol) and cesium
carbonate (189mg, 0.58 mmol) in DMF (2ml) was heated
at 80 0C for 1 hour. Added ethyl 4-bromobutyrate
(85mg, 0.44 mmol) and heated overnight at 80 0C. Added
ethyl 4-bromobutyrate (85mg, 0.44 mmol) and cesium
carbonate (189 mg, 0.58 mmol) and heated for 24 hours.
Added ethyl 4-bromobutyrate (85 mg, 0.44 mmol) and
heated for 24 hours. Added ethyl 4- bromobutyrate
(85mg, 0.44 mmol) and heated for 6 hours. Added EtOAc
(20ml) and washed with water (20ml). Dried over MgSO
and evaporated off the solvent. The residue was
crystallised from ethanol to give the title compound
(55 mg) as a white solid. MS (ES) C26H26N4O4 requires
458; found 459 (MH+) . Description 5 1 Ethyl
3-(5-cyano-1 H-indol-1 -vDpropanoate (D51 ) A mixture
of 1H-indole-5-carbonitrile ( 1.42g, 10 mmol), ethyl
3-bromopropanoate ( 1 .92ml, 15 mmol) and cesium
carbonate (6.5g, 20 mmol) in DMF (50ml) was heated at
80 0C for 4 hours. Cooled the solution, added diethyl
ether (300ml) and washed with water (3X 300ml). Dried
over MgSO4 and evaporated off the solvent to yield
2.4g of pale orange oil. This crude product was used
in the next stage (preparation of D52). Description
for D52 Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1
H-indol-1 -yl}propanoate Ethyl 3-(5-cyano-1 H-indol-1
-yl)propanoate (D51) ( 1.7g, 7.2 mmol), hydroxylamine
hydrochloride ( 1 .Og, 14.4 mmol) and sodium hydrogen
carbonate (2.42g, 28.9 mmol) were suspended in ethanol
(100ml) and stirred at 50 0C for 3 days. A single
product formed but 15% starting material remained.
Cooled, filtered off the inorganic material and
evaporated off the solvent. The product was
crystallised from a mixture ofEtOAc, diethyl ether and
hexane to yield 1.9g of the title compound as a white
solid. MS (ES) C14H17N3O3 requires 275; found 276.
(MH+) . Description for D53 Ethyl
3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-o
xadiazol-3-yl)-1Hindol- 1-yl]propanoate (D53)
3-Cyano-4-[(1-methylethyl)oxy]benzoic acid (can be
prepared as described in WO2005/58848) (215mg, 1.05
mmol), EDAC (219mg, 1.14 mmol) and HOBt (156mg, 1.14
mmol) in dry DMF (10ml) were stirred at RT for 10
minutes. Added ethyl
3-{5-[(hydroxyamino)(imino)methyl]-1/-/-indol-1-yl}pro
panoate (D52) (288mg, 1.05 mmol) and stirred for 1
hour at RT. Heated at 80 0C for 7 hours. The solution
was cooled and EtOAc (50ml) added. Washed with water
(50ml), sat. sodium hydrogen carbonate (50ml) and
water (50ml). Dried over MgSO and evaporated off the
solvent. The residue was crystallised from ether to
yield 200mg of the title compound as a very pale pink
solid. MS (ES) C2 H 24N4O4 requires 444; found 445
(MH+) Description for D54 Ethyl
3-(4-cyano-1H-indol-1-yl)propanoate (D54)4-Cyanoindole
(2.5 g) was dissolved in DMF (7.5 ml). Cs2CO3 ( 1 1.46
g) was added followed by ethyl 3-bromopropionate (3.38
ml). This mixture was heated to 80 0C for 40 minutes.
A further portion of DMF (5 ml) was added and heating
at 80 0C continued for 1 hour. The reaction mixture
was evaporated then dissolved in H2O (200 ml) and
extracted with EtOAc (200 ml). This was evaporated to
give a yellow oil (3.5 g) which was purified on a 40+M
Biotage cartridge, eluting with a 25-75 % mixture of
Et2O in hexane. This gave the title compound (3.44 g)
as a pale yellow oil. dH (CDCI3, 400MHz): 1.19 (3H,
t), 2.82 (2H, t), 4.12 (2H, q), 4.50 (2H, t), 6.71 (
1H, d), 7.23-7.28 ( 1H, m), 7.33 ( 1H, d), 7.47 ( 1H,
d), 7.60 ( 1H, dd). MS (ES): C14H14N2O2 requires 242;
found 243 (MH+) . The following example was prepared
by a similar method to those described above. The
reaction was not complete after the work-up and so the
material was resubmitted to the reaction conditions
with an extra 0.2 equivalents of base and alkylating
agent and the product was purified by trituration with
ether. Description for D56 Ethyl
4-(4-cyano-1H-indol-1-yl)butanoate (D56)Combined
4-cyanoindole (5 g, 35.2 mmol), ethyl-4-bromobutanoate
(10.29 g, 52.8 mmol) and cesium carbonate (22.92 g,
70.3 mmol) and heated to 80 0C under argon for 1 hour.
The reaction was allowed to cool and then 150ml
diethyl ether was added and the organic solution was
washed with 3 x 150ml H2O. Dried the organic solution
over MgSO4 and evaporated the solvent. Dried on high
vacuum over the weekend to afford the title compound
(8.25 g) as an orange oil. dH (400 MHz, d6-DMSO). 1.13
(3H, t), 1.96-2.05 (2H, m), 2.26 (2H, t), 3.99 (2H,
q), 4.29 (2H, t), 6.60 ( 1H, dd), 7.29 ( 1H, apparent
t), 7.55 ( 1H, dd), 7.68 ( 1H, d), 7.90 ( 1H, d). MS
(ES): C15H16N2O2 requires 256; found 257 (MH+) .
Description for D57 Ethyl
3-{4-[(hydroxyamino)(imino)methyl]-1 H-indol-1
-yl}propanoate (D57) Ethyl 3-(4-cyano-1 H-indol-1
-yl)propanoate (D54) (3.44 g), NH2OH-HCI ( 1 .97 g)
and Na2CO3 (5.96 g) were dissolved in EtOH (75 ml).
This mixture was heated at 50 0C overnight. A further
portion of NH2OH. HCI (985 mg) was added and the
mixture 



stirred at 70 0C overnight. The reaction mixture was
then filtered and evaporated to give the title
compound (4.06 g). MS (ES): C14H17N3O3 requires 275;
found 276 (MH+)Description for D57 (alternative
procedure) Ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1
H-indol-1 -yl}propanoate (D57) A mixture of
1H-indole-4-carbonitrile (3.4 g, 23.92 mmol), ethyl
3-bromopropanoate (4.57 ml, 35.9 mmol) and cesium
carbonate (15.59 g, 47.8 mmol) was heated at 80 C for
2 hours and left standing overnight. Ether (400ml) was
added and the resulting mixture was washed with water
(3X400ml), dried over MgSO and evaporated to yield 6.6
g of pale yellow clear oil The oil N41 11-30-A2 (6.6
g, 27.2 mmol), hydroxylamine hydrochloride (3.79 g,
54.5 mmol) and sodium bicarbonate (9.15 g, 109 mmol)
in ethanol were stirred at 50 0C overnight. Added
further hydroxylamine hydrochloride (2.3g) and heated
at 50 0C for 24 hours. The reaction was filtered the
residue washed with DCM (50ml). The solvent was
removed by evaporation and the residue triturated with
hexane to obtain the title compound (4.2g) as a white
solid. Further title compound ( 1.0 g) as a white
solid was obtained from trituration of residues. Mass
spectral data consistent with previous synthesis. The
following was made in a similar fashion to the first
D57 procedure listed, sodium bicarbonate was the base
used and the reaction was carried out at 55
C.Description for D59 Ethyl
4-{4-[(hydroxyamino)(imino)methyl]-1 H-indol-1
-yl}butanoate (D59) Ethyl 4-(4-cyano-1 H-indol-1
-yl)butanoate (D56) (8.25 g, 32.2 mmol) was dissolved
in EtOH and treated with NH2OH-HCI (4.47 g, 64.4 mmol)
and NaHCO3 (8.1 1 g, 97 mmol) and heated to 550C for 1
day and two nights. Further NH2OH-HCI (500 mg) and
NaHCO3 (500 mg) were added and the reaction was heated
for another 3 hours and then separated the inorganics
by filtration, washing well with EtOH. The solvent was
evaporated and the residue dried under high vacuum.
Trituration with ether and dcm afforded two batches of
the title compound N2668-20-A8 (5.14 g) and N2668-
20-A9 (976 mg). dH (400 MHz, Cl 6-DMSO) 1.15 (3H, t),
1.98 (2H, apparent quin), 2.25 (2H, t), 4.03 (2H, q),
4.21 (2H, t), 5.73 (2H, br s), 6.82 ( 1H, dd), 7.15 (
1H, apparent t), 7.27 ( 1H, dd), 7.35 ( 1H, d), 7.51 (
1H, d), 9.58 ( 1H, br s). MS (ES): Ci5H19N3O3 requires
289; found 290 (MH+) . Description for D60
1-Methylethyl 5-chloro-6-[(1
-methylethyl)oxy]-3-pyridinecarboxylate (D60)The
-chloro- q-hydroxy-S-pyridinecarboxylic acid (1g, 5.76
mmol) was suspended in toluene (200ml) and treated
with silver carbonate (3.97 g, 14.40 mmol) and 2-
iodopropane (3.46 ml, 34.6 mmol) and stirred at RT in
the dark for 3 days. LC/MS showed 2/3 product. Added
2-iodopropane (3ml) and stirred for 24 hours. LC/MS
showed 80% product. Added EtOAc (200ml) and washed
with water (200ml) + sat. NaHCO3 (50ml) followed by
water (200ml). Dried over MgSO4 and evaporated off the
solvent to yield 1.0g of the title compound as a
clear, colourless oil. MS (ES+) Ci2H16 35CINO3
requires 257; found 257. Description for D61 S-Chloro-
q-KI-methylethylJoxyl-S-pyridinecarboxylic acid (D61)
1-methylethyl
5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate
(D60) (1.6 g, 6.21 mmol) in isopropanol (70 ml) and
water (35.0 ml) was treated with 2N sodium hydroxide
(6.21 ml, 12.42 mmol) and stirred for 3 hours to give
a single product. Evaporated off the IPA, acidified
with glacial acetic acid and extracted product into
EtOAc (100ml). Dried over MgSO4 and evaporated off the
solvent to yield 1.30 g of the title compound as a
white solid. MS (ES) C9H10 35CINO3 requires 215; found
214 (M-H +) .Description for D62 Ethyl
3-[4-(5-{5-chloro-6-[(1
-methylethyl)oxy]-3-pyridinyl}-1 ,2,4-oxadiazol-3-yl)-
1H-indol-1-yl]propanoate (D62) To
5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic
acid (D61) ( 1.504 g, 6.97 mmol) in dry DMF (30ml) was
added EDC ( 1 .604 g, 8.37 mmol) and HOBT ( 1 .282 g,
8.37 mmol). Stirred solution at RT for 10 minutes then
added ethyl 3-{4- [(hydroxyamino)(imino)methyl]-1
H-indol-1-yl}propanoate (N41 11-31-A4) (D57) ( 1 .92
g, 6.97 mmol). The mixture was stirred for 30 minutes.
LC/MS showed one product (intermediate). The solution
was heated at 80 0C for 2 hours. Left standing
overnight at RT then heated 80 0C for further 2 hours
to give complete reaction. Cooled and added EtOAc
(250ml). The EtOAc was washed with sat. NaHCO3 (150ml)
followed by water (2X 200ml). Dried over MgSO4 and
evaporated off the solvent. The residue was subjected
to chromatography on the biotage (EtOAc/hexane 1:2).
On evaporation of most of the solvent from clean
fractions and addition of hexane a white precipitate
was formed. The solid was filtered off to obtain 1. 1
g of the title product. MS (ES) C23H23 35CIN4O4
requires 454; found 455 (MH+) .Description for D63
Ethyl
3-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-o
xadiazol-3-yl)-1Hindol- 1-yl]propanoate (D63) The
3-cyano-4-[(1-methylethyl)oxy]benzoic acid (can be
prepared as described in WO2005/58848) ( 113mg,
0.55mmol), EDAC ( 115mg, 0.60 mmol) and HOBt (82mg,
0.60 mmol) were dissolved in DMF (5ml) and left
standing for 15 minutes. Added ethyl
3-{4-[(hydroxyamino)(imino)methyl]-1/-/-indol-1-yl}pro
panoate (D57) (150mg, 0.55 mmol) and stood overnight
at RT. Heated solution at 80 0C for 2 hours. LC/MS
showed mostly product. After heating for a few more
hours there was no change. Added EtOAc (20ml) and
washed with water (30ml). Washed with saturated sodium
hydrogen carbonate (30ml) and water (2X 30ml). Dried
over MgSO and evaporated off the solvent to obtain 8 1
mg of the title compound as a pale brown solid. MS
(ES) C25H44N4O4 requires 444; found 445 (MH+)
.Description for D64 Ethyl
3-(4-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadi
azol-3-yl}-1H-indol-1- yl)propanoate (D64) To
2-(trifluoromethyl)-4-biphenylcarboxylic acid (D29)
(146mg, 0.55mmol) in DMF (5ml) was added EDC ( 1 15mg,
0.60 mmol) and HOBt (82mg, 0.60 mmol) and the solution
left standing for 15 minutes. Added ethyl 3-{4-
[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}propanoate
(D57) (150mg, 0.55 mmol) and stirred at RT for 1 hour.
Heated at 80 0C for 1 hour then heated overnight.
Cooled then added EtOAc (20ml). Washed with water
(20ml), sat aqueous sodium hydrogen carbonate (20ml)
and water (20ml). Dried over MgSO4 then evaporated of
the solvent. The residue was triturated with ethanol
to give 157 mg of the title compound as a white solid.
dH (400 MHz, d6-DMSO) 1. 1 1 (3H, t), 2.90 (2H, t),
4.02 (2H, q), 4.55 (2H, t), 7.10 ( 1H, d), 7.32-7.48
(3H, m), 7.49-7.61 (3H, m), 7.61 ( 1H, d), 7.73-7.84
(2H, m), 8.00 ( 1H, d), 8.53-8.56 (2H, m). MS (ES)
C28H22F3N3O3 requires 505; found 506 (MH+)
.Description for D65 (alternative to description for
D50) Ethyl
4-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-o
xadiazol-3-yl)-1Hindol- 1-yl]butanoate (D65) A mixture
of 3-cyano-4-[(1-methylethyl)oxy]benzoic acid (can be
prepared as described in WO2005/58848) ( 1 .21g, 5.88
mmol), EDC (1.35g, 7.05 mmol) and HOBt ( 1 .08g, 7.05
mmol) in dry DMF (85 ml) was stirred for 20 minutes at
RT. Added ethyl
4-{4-[(hydroxyamino)(imino)methyl]-1/-/-indol-1-yl}but
anoate (D59) ( 1 .7Og, 5.88 



mmol) and stirred at RT for 1 hour. Heated mixture at
80 0C for 5 hours and left overnight at RT. Heated at
80 0C for 6 hours then evaporated off the DMF. Added
EtOAc (200ml) and washed with sat. NaHCO 3 (200ml) and
water (200ml). Dried over MgSO4 and evaporated off the
solvent. Subjected the residue to chromatography using
the biotage (EtOAc/hexane 1:2) and evaporated the
cleanest fractions to yield 1.42g the title compound
as a white solid. dH (400 MHz, d6-DMSO) 1.15 (3H, t),
1.39 (6H, d), 2.04 (2H, apparent quintet), 2.24 (2H,
t), 4.00 (2H, q), 4.31 (2H, t), 4.94-5.04 ( 1H, m),
7.10 ( 1H, dd), 7.31 ( 1H, t), 7.56-7.60 (2H, m), 7.77
( 1H, d), 7.95 ( 1H, d), 8.45 ( 1H, dd), 8.56 ( 1H,
d). MS (ES) C26H26N4O4 requires 458; found 459 (MH+)
.Description for D66 4-(1 -Cyclohexen-1
-yl)-3-(trifluoromethyl)benzamide (D66)
4-bromo-3-(trifluoromethyl)benzonitrile (commercial)
(1.2 g, 4.80 mmol), 1- cyclohexen-1-ylboronic acid
(0.907 g, 7.20 mmol), sodium methoxide (0.778 g, 14.40
mmol) and bis(triphenylphosphine)palladium(ll)
chloride (0.337 g, 0.480 mmol) were added to dry
methanol (12 ml.) and the mixture heated in the
microwave at 80 0C for 10 minutes. The reaction
mixture was partitioned between ethyl acetate (40 ml.)
and water (40 ml.) and then the organic phase washed
with further water (40 ml_). The organic phase was
dried (MgSC^), filtered and the solvent removed in
vacuo. The crude product was purified by flash silica
chromatography, eluting with 0-75 % ethyl acetate in
hexane to give the title compound as a white solid ( 1
.02 g). dH (CDCI3, 400 MHz): 8.09 ( 1H, m), 7.90 ( 1H,
dd), 7.32 ( 1H, d), 6.3-5.8 (2H, m) 5.61 ( 1H, s),
2.25-2.13 (4H, m), 1.80-1 .60 (4H, m). MS (ES): C14H14
F3NO requires 269; found 270 (MH+) . Description for
D67 GSK1 929583A, N21 23-1 1-A2
4-Cyclohexyl-3-(trifluoromethyl)benzamide (D67) 4-(1
-Cyclohexen-1 -yl)-3-(trifluoromethyl)benzamide (D66)
(850 mg, 3.16 mmol) was dissolved in methanol (63 ml)
and hydrogenated using an H-Cube, using palladium on
carbon at 40 0C with a flow rate of 2 mL/min. The
solvent was removed in vacuo to give the title
compound as a white solid (822 mg). dH (CDCI3, 400
MHz): 8.08 ( 1H, d), 7.94 ( 1H, dd), 7.52 ( 1H, d),
6.54 (2H, brs), 2.97 ( 1H, m), 1.90-1 .75 (5H, m),
1.50- 1.22 (5H, m). MS (ES): C14H16F3NO requires 271 ;
found 272 (MH+) .Description for D68
4-Cyclohexyl-3-(trifluoromethyl)benzoic acid (D68) To
a solution of
4-cyclohexyl-3-(trifluoromethyl)benzamide (D67) (822
mg, 3.03 mmol) in ethanol (40 ml) was added potassium
hydroxide ( 1 .700 g, 30.3 mmol) and water (5 ml) and
the reaction heated to 90 0C block temperature for 3 h
and stirred at room temperature for 16 h. Further
potassium hydroxide ( 1.700 g, 30.3 mmol) was added
and the reaction heated at reflux for 27 h. A further
5 ml. of water was added and the reaction heated for
66 hours (weekend). The reaction mixture was
concentrated in vacuo and the residue partitioned
between ethyl acetate (25 ml.) and aqueous
hydrochloric acid (2M, 25 ml_). The aqueous layer was
further extracted with ethyl acetate (25 ml.) and the
combined organic phases dried (MgSO4) , filtered and
the solvent removed in vacuo to give the title
compound as a white solid (737 mg). dH (methanol-d 4,
400 MHz): 8.24 ( 1H, d), 8.18 ( 1H, dd), 7.68 ( 1H,
d), 2.98 ( 1H, t), 1.72-1 .95 (5H, m), 1.30-1 .58 (5H,
m). MS (ES): Ci4H15F3O2 requires 272; found 271 (M-H+)
. Description for D69 Ethyl
3-(4-{5-[4-cyclohexyl-3-(trifluoromethyl)phenyl]-1
,2,4-oxadiazol-3-yl}-1 Hindol- 1-yl)propanoate (D69)A
solution of 4-cyclohexyl-3-(trifluoromethyl)benzoic
acid (D68) (148 mg, 0.545 mmol), EDC ( 1 15 mg, 0.599
mmol) and HOBt (92 mg, 0.599 mmol) in DMF (5 ml) was
stirred for 10 min before addition of ethyl
3-{4-[((hydroxyamino)(imino)methyl]-
1H-indol-1-yl}propanoate (D57) (150 mg, 0.545 mmol).
The reaction was stirred for 30 min at room
temperature followed by 16 h at 80 0C. The reaction
mixture was partitioned between ethyl acetate (25 ml.)
and water (25 ml.) and the organic phase washed with
aqueous sodium bicarbonate (25 ml.) and then water (25
ml_). The organic phase was dried (phase separator)
and the solvent removed in vacuo. The crude product
was purified by MDAP. Some of the mixture submitted
for MDAP had precipitated and was triturated with
ethanol and filtered. The white solids were combined
to give the title compound (63 mg). MS (ES):
C28H28F3N3O3 requires 5 1 1; found 512 (MH+) .
Description for D70 1-Methylethyl 4-[(1
-methylethyl)oxy]-3-(trifluoromethyl)benzoate (D70) A
mixture of 4-hydroxy-3-(trifluoromethyl)benzoic acid
(commercial) (450 mg, 2.18 mmol), 2-iodopropane (435
ml_, 4.36 mmol) and potassium carbonate (603 mg, 4.36
mmol) in N,N'-dimethylformamide (40 ml.) was heated at
70 0C for 4 h before further 2-iodopropane (218 ml_,
2.18 mmol) was added and the heating continued for 18
h. The inorganic solid was filtered off and rinsed
with ethyl acetate. The filtrate was concentrated in
vacuo and partitioned between ethyl acetate (150 ml.)
and water (150 ml.) containing some aqueous sodium
hydroxide. The organic layer was dried (phase
separator) and concentrated in vacuo to give the crude
title compound (704 mg) as a yellow oil. MS (ES):
Ci4H17F3O3 requires 290; found 291 (MH+) .Description
for D71
4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)benzoic acid
(D71) To a mixture of 1-methylethyl
4-[(1-methylethyl)oxy]-3-(trifluoromethyl)benzoate
(D70) (704 mg, 2.43 mmol) in ethanol ( 110 mL) was
added aqueous sodium hydroxide (2M, 12.2 mL, 24.3
mmol) and the reaction heated to reflux for 1 h. The
mixture was concentrated in vacuo and the residue
partitioned between ethyl acetate (100 mL) and water
(100 mL) and acidified with aqueous hydrochloric acid
(2M, 13 mL). The aqueous layer was extracted further
with ethyl acetate (100 mL) and the combined organic
layers dried and concentrated in vacuo to give the
title compound as a yellow solid (563 mg). dH
(methanol-d 4, 400 MHz): 8.21-8.17 (2H, m), 7.26 ( 1H,
d), 4.84 ( 1H, septet), 1.38 (6H, d). MS (ES):
C11H11F3O3 requires 248; found 247 (MH+) . Description
for D72 Ethyl 3-(4-{5-[4-[(1
-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1
,2,4-oxadiazol- 3-yl}-1 H-indol-1 -yl)propanoate
(D72)4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)benzoic
acid (D71) (136 mg, 0.55 mmol), EDC ( 1 16 mg, 0.61
mmol) and HOBt (82 mg, 0.61 mmol) were stirred in
N,Ndimethylformamide (5 ml.) for 20 min. Ethyl
3-{4-[(hydroxyamino)(imino)methyl]-1Hindol-
1-yl}propanoate (D57) (150 mg, 0.55 mmol) was added
and the reaction stirred at room temperature for 3 h
and then 80 0C for 18 h. The reaction mixture was
partitioned between ethyl acetate (25 ml.) and water
(25 ml_). The organic layer was washed with aqueous
sodium bicarbonate (25 ml.) and water (25 ml.) before
it was dried (phase separator), filtered and
concentrated in vacuo. The residue was triturated with
ethanol to give the title compound (85 mg). dH
(d6-DMSO, 400 MHz): 8.44 ( 1H, dd), 8.35 ( 1H, d),
7.95 ( 1H, d), 7.81 ( 1H, d), 7.62-7.58 (2H, m), 7.36
( 1 H,app. t), 7.07 ( 1H, d), 4.99 ( 1H, septet), 4.54
(2H, t), 4.02 (2H, q), 2.89 (2H, t), 1.36 (6H, d), 1.
1 1 (3H, t). MS (ES+) : C25H24F3N3O4 requires 487;
found 488 (MH+) . The following examples were prepared
in a similar fashion to those described above. On
occasion additional EDAC was required (up to 2.6
equiv) and in the case of D80 it was necessary to
elevate the temperature to 120 0C. Workup was either
aqueous 



or alternatively the solvent was removed in vacuo. In
the case of D92 ethanol was added to the reaction
mixture and the resultant precipitate was filtered.
The compounds were purified either by trituration,
MDAP, normal or reversed phase chromatography.
Structure Precursors Name MH D73 D58 & D4 ethyl
[4-(5-{3-chloro-4-[(1- 440/ methylethyl)oxy]phenyl}-
442 1,2,4-oxadiazol-3-yl)-1Hindol- 1-yl]acetateProcess
for the coating of biomedical articles The present
invention relates to a process for the manufacture of
coated articles such as biomedical articles,
especially contact lenses, which are at least partly
coated with a polyanionic polymer. A variety of
different types of processes for preparing coatings on
an "inert" hydrophobic article, in particular on an
inert biomedical article such as a silicon hydrogel
containing contact lens, have been disclosed in the
prior art. EP-A 1 153 964 and EP-A-I 287 060 both
disclose polyanionic coatings on silicon hydrogel
contact lenses, which are prepared by immersing the
contact lenses in an aqueous solution of the
polyanionic compound. EP-A 1 252 222 discloses in
Example 7 a silicon hydrogel lens coated with a
polyacrylic acid and a polyallylamine in a molar ratio
of 10:1; the coating is obtained by first swelling the
contact lens in isopropyl alcohol, removing the lens
from the alcoholic solution and dipping it into an
aqueous solution comprising the polyanionic and
polycationic component. The above-mentioned coating
processes are in general batch processes, which
require extensive handling steps and time. The
treatment is usually performed at an elevated
temperature, and the treatment times are at least
several minutes and in general at least an hour and
more. In case the treatment times are shortened,
unsatisfactory results are obtained due to an
insufficient surface coverage with the ionic
component(s). Because of this, none of the existing
processes is well suited, for example, for the
integration into a fully automated high volume contact
lens manufacturing process with short cycle times as
described, for example, in EP-A-969956 or EP-A-
1047542. Accordingly, there is a need to provide an
improved process for the hydrophilic coating of a
biomedical article with a polyanionic compound, which
is on the one hand easily integrable in a mass
manufacturing process and on the other hand provides
hydrophilic coatings with an improved durability and
wearer comfort.Surprisingly, it has now been found,
that hydrophobic biomedical articles such as
siliconcontaining contact lenses may be rendered
effectively hydrophilic in a very short time by
treating the articles in a substantially anhydrous
solution of a polyanionic compound. The present
invention therefore in one aspect concerns a process
for the hydrophilic coating of a biomedical article,
which comprises treating the biomedical article for a
time period of < 5 minutes with a solution of an
organic solvent comprising a polyanionic compound with
a number average molecular weight Mn of > 5000,
wherein the solution comprises less than 10% by weight
of water. The biomedical article according to the
invention is, for example, an ophthalmic device,
preferably a contact lens including both hard and
particularly soft contact lenses, an intraocular lens
or an artificial cornea, comprising in each case an
organic bulk material. Further examples of suitable
biomedical articles are wound healing dressings, eye
bandages, materials for the sustained release of an
active compound such as a drug delivery patch,
moldings that can be used in surgery, such as heart
valves, vascular grafts, catheters, artificial organs,
encapsulated biologic implants, e.g. pancreatic
islets, materials for prostheses such as bone
substitutes, or moldings for diagnostics, membranes or
biomedical instruments or apparatus. The organic bulk
material underlying the biomedical article is
preferably a hydrophobic material that is devoid of
ionic groups such as cationic or anionic groups or has
at least a relatively low concentration of ionic
groups. Accordingly, the surface of the preferred bulk
materials also has a low concentration of ionic groups
or is even devoid of ionic groups such as carboxy,
sulfo, amino and the like groups and thus may be
substantially free of ionic charges. Examples of
suitable bulk materials are natural or synthetic
organic polymers or modified biopolymers which are
known in large number. Some examples of polymers are
polyadditionand polycondensation polymers
(polyurethanes, epoxy resins, polyethers, polyesters,
polyamides and polyimides); vinyl polymers
(polyacrylates, polymethacrylates, polyacrylamides,
polymethacrylamides, polystyrene, polyethylene and
halogenated derivatives thereof, polyvinyl acetate and
polyacrylonitrile); or elastomers (silicones,
polybutadiene and polyisoprene). A preferred group of
materials to be coated are those being conventionally
used for the manufacture of biomedical devices, e.g.
contact lenses, in particular contact lenses for
extended wear, which are not hydrophilic per se. Such
materials are known to the skilled artisan and may
comprise for example polysiloxanes, perfluoroalkyl
polyethers, fluorinated poly(meth)acrylates, polyalkyl
(meth)acrylates, or fluorinated polyolefmes, such as
fluorinated ethylene or propylene, for example
tetrafluoroethylene, preferably in combination with
specific dioxols, such as
perfluoro-2,2-dimethyl-l,3-dioxol. Mixtures of two or
more of the above-mentioned materials are also
possible. Within the present invention silicon
hydrogels, perfluoroalkyl polyethers or mixtures
thereof, in particular silicon hydrogels, are the
preferred hydrophobic organic bulk materials. Examples
of suitable silicon hydrogels are, for example, those
currently used for the manufacture of extended wear
contact lenses, for example copolymers of (i) one or
more hydrophilic monomers, for example selected from
the group of hydroxyethylacrylate,
hydroxyethylmethacrylate, acrylamide, N,N-dimethyl
acrylamide, a vinyl lactame such as
N-vinylpyrrolidone, a (meth)acryloyloxyethyl
phosphorylcholine, such as 2-acryloyloxyethyl
phosphorylcholine or
2-methacryloyloxyethyl-2'-(trimethylammonium)ethyl
phosphorylcholine, N-vinyloxycarbonyl-L-alanine,
acrylic or methacrylic acid; and (ii) a monomer and/or
macromonomer comprising a siloxane bond or silane
group, e.g. trimethylsilyl group. Examples of the
latter group are tris-trimethylsilyloxy-silyl-propyl
methacrylate (TRIS) or
tris-trimethylsilyloxy-silyl-propyl vinyl carbamate
(TRIS-VC), a polydimethylsiloxane having a
carbon-carbon double bond at one single terminal, or a
polydimethylsiloxane crosslinker- Ahaving either a
carbon-carbon double bond at both terminals or two or
more pendent C-C double bonds, for example, as
described in formula (2) below. Examples of suitable
commercially available silicon hydrogels are
Balafilcon A, Galyfilcon A, Lotrafilcon A, Lotrafilcon
B or Senofilcon A. Another group of preferred silicon
hydrogels are amphiphilic segmented copolymers
comprising at least one hydrophobic silicon or
perfluoroalkyl polyether segment and at least one
hydrophilic segment which are linked through a bond or
a bridge member. Examples of said silicon hydrogels
are disclosed, for example, in PCT applications WO
96/31792 and WO 97/49740 which are herewith
incorporated by reference. A particularly preferred
amphiphilic segmented copolymer comprises at least one
hydrophobic segment selected from the group consisting
of a polysiloxane, perfluoroalkyl polyether and a
mixed polysiloxane/perfluoroalkyl polyether segment,
and at least one hydrophilic segment selected from the
group consisting of a polyoxazoline,
poly(2-hydroxyethylacrylate),
poly(2-hydroxyethylmethacrylate), polyacrylamide,
poly(N,N-dimethylacrylamide), polyvinylpyrrolidone and
a polyethyleneoxide segment. Still another group of
preferred silicon hydrogels are those obtainable by
crosslinking a 



crosslinkable or polymerizable prepolymer that is
obtainable by (a) copolymerizing at least one
hydrophilic monomer having one ethylenically
unsaturated double bond and at least one silicon
crosslinker comprising two or more ethylenically
unsaturated double bonds in the presence of a chain
transfer agent having a functional group; and (b)
reacting one or more functional groups of the
resulting copolymer with an organic compound having an
ethylenically unsaturated group. Silicon hydrogels of
this type are disclosed, for example in WO 01/71392
which is herewith incorporated by reference. A
particularly preferred silicon hydrogel is obtained by
crosslinking a prepolymer which is obtainable by(a)
copolymerizing a hydrophilic monomer of the formula
wherein R1 is hydrogen or methyl, and R2 is -COO-(CH
2)2-OH, -CONH 2, -CON(CH 3)2, -N I oOrI \ / optionally
in admixture with one or more further hydrophilic
monomers; and a polysiloxane crosslinker that
corresponds to formula Q - X - (alk)- (alk) -X - Q
(2), wherein di is an integer from 10 to 500,
preferably 10 to 300, more preferably 20 to 200 and in
particular 25 to 150, (alk) is linear or branched C2-C
alkylene or a radical -(CH2)i_3-O- (CH2)i_3-, X is -O-
or -NH- and Q is a radical of the formula o O O C= CH2
or I l - c- NH- (CH 2; -o- -c- C= CH2 ' H, CH3 H, CH3
in the presence of a chain transfer agent having a
functional group, in particular 2-mercaptoethanol or
especially 2-aminoethane thiol (cysteamine); and (b)
reacting the resulting copolymer with an organic
compound having an ethylenically unsaturated group,
for example with 2-isocyanatoethylmethacrylate (IEM),
2-vinyl-azlactone, 2-vinyl-4,4-dimethyl-azlactone,
acryloyl or methacryloyl chloride,
2-hydroxyethylacrylate (HEA), 2-hydroxymethacrylate
(HEMA), glycidylacrylate or glycidylmethacrylat, in
particular with IEM or acryloyl chloride. The
polyanionic compound employed in the process of the
invention is preferably a carboxyl functional polymer,
that is a polymer having carboxyl groups. Examples of
suitable carboxylfunctional polymers are a polyacrylic
acid; a polymethacrylic acid; a polyitaconic acid; a
copolymer of two or more different carboxyl functional
monomers, for example selected from the group
consisting of acrylic acid, methacrylic acid, maleic
acid, maleic anhydride and itaconic acid; or a
copolymer of one or more carboxylic acids, for
example, of the group acrylic acid, methacrylic acid,
maleic acid, maleic anhydride and itaconic acid and
one or more suitable non-ionic vinyl monomers, for
example, of the group N-vinylpyrrolidone,
methylvinylether, acrylamide, N,N-dimethylacrylamide,
vinyl acetate, HEA. HEMA and a monovinyl polyethylene
oxide; the above term copolymer is also meant to cover
suitable block copolymers. Preferably, the polyanionic
compound is a polyacrylic acid or a copolymer of
acrylic acid and one of the above mentioned further
carboxyl functional monomers or non-ionic monomers, in
particular a polyacrylic acid. The number average
molecular weight Mn of the polyanionic compound is >
5000, preferably > 15000 and more preferably > 20000.
The upper limit of Mn is in general not critical,
anionic polymers being suitable up to a number average
molecular weight of 1 million or above. Accordingly, a
number average molecular weight Mn of the polyanionic
compound of from 7500 to 1.3 million, preferably from
7500 to 1 million, more preferably from 20000 to 1
million, even more preferably from 20000 to 750000,
and in particular from 80000 to 500000, has proven as
valuable. A suitable organic solvent for the
polyanionic compound is in principle every solvent
with the ability to swell the organic bulk material
underlying the biomedical article. Preferred solvents
are, for example, alcohols, for example a
C2-C4-alcohol, in particular ethanol or n- or
isopropanol, especially ethanol; glycol ethers, for
example a diethyleneglycol mono-Ci-C 4- alkylether, in
particular diethyleneglycol monomethyl ether,
diethyleneglycol monoethyl ether (DEGME),
diethyleneglycol diethyl ether or diethyleneglycol
monobutyl ether.The preferred organic solvent is
ethanol. It is also possible to use a mixture of two
or more of the above-mentioned organic solvents. The
presence of water severely affects the efficiency of
the process and therefore should be limited as much as
possible. Accordingly, it is preferred to employ a
solution into the process comprising less than 20%,
preferably less than 10%, more preferably less than
5%, and in particular less than 2% of water. The
solution of the polyanionic compound for treatment of
the biomedical article in general has an acidic pH
value; the preferred pH value is < 5, more preferably
< 4, even more preferably from 1.5 to 3.5, and in
particular from 1.8 to 3. The solution for treatment
of the biomedical article is devoid of a cationic
polymer. In general, rather diluted solutions of the
polyanionic compound are employed in the process of
the invention. Accordingly, the concentration of the
polyanionic compound in the organic solvent is, for
example from 0.1 to 25 g/1, preferably from 1 to 15
g/1, and most preferably from 3 to 10 g/1 of solvent.
A preferred treatment solution according to the
present invention is a solution of a polyacrylic acid
or a copolymer of acrylic acid and a comonomer
selected from the group consisting of methacrylic
acid, maleic acid, maleic anhydride, itaconic acid,
N-vinylpyrrolidone, methylvinylether, acrylamide,
N,N-dimethylacrylamide and a monovinyl polyethylene
oxide, in a C2-C4-alcohol or diethyleneglycol
mono-Ci-C4-alkylether, wherein the number average
molecular weight Mn of the polyacrylic acid homo- or
copolymer is from 7500 to 1 million, and wherein the
pH value of the solution is < 4. A more preferred
treatment solution according to the present invention
is a solution of a polyacrylic acid having a number
average molecular weight Mn of from 20000 to 750000 in
ethanol, wherein the pH value of the solution is from
1.5 to 3.5 and in particular from 1.8 to 3.The
treatment solutions of the present invention may be
prepared in a manner known per se, for example by
simple mixing of the ingredients, which are likewise
known per se and in general commercially available.
The pH adjustment towards more acidic pH values may be
performed, for example, by the addition of gaseous
HCl. Certain solutions of anhydrous acids in organic
solvents, such as ethanol/HCl, are also commercially
available. The treatment of the biomedical article
with the treatment solution is suitably performed
under ambient conditions or at an elevated temperature
depending on the solvent used. For example, a
temperature of from 10 to 500C, preferably from 15 to
45C is employed. In case of water as the solvent, room
temperature, that is a temperature of, for example,
from 10 to 35C and preferably from 15 to 25C is
preferably used for the treatment. The treatment may
be accomplished according to processes known per se.
For example, the biomedical article is immersed in the
treatment solution, or the treatment solution is
deposited on the biomedical article surface, for
example, by dipping, spraying, printing, spreading,
pouring, rolling or spin coating, spraying or
particularly dipping being preferred. The treatment
takes place for a time period of < 5 minutes,
preferably < 1 minute, more preferably < 30 seconds
and in particular < 10 seconds. Following the
treatment with the polyanionic compound, the
biomedical article is removed from the treatment
solution and worked up, for example, as described
below. According to a preferred embodiment of the
invention, the biomedical article - following its
removal from the treatment solution - is contacted
with a solvent, which has the ability to shrink the
organic bulk material underlying the biomedical
article, but which is miscible with the solvent of the
treatment solution. Suitable solvents for this
follow-up step are, for example, water, ethylene
glycol, glycerol, 1,3-propanediol, or mixtures
thereof. A preferred 



solvent for the follow-up step is water. Preferably,
the biomedical article - following its removal from
the treatment solution is dipped/immersed directly
into the solution. The timeperiod for the follow-up
step is not critical; usually a time period of < 1
minute, preferably < 30 seconds more preferably < 10
seconds is sufficient to accomplish the shrinkage of
the bulk material. It is further preferred that
following the shrinkage step the biomedical article is
treated with an aqueous solution comprising a neutral
or slightly basic pH, for example a pH value of 7 to
10, preferably from 7.5 to 10, and in particular from
7.5 to 9.5. The aqueous solution advantageously may
contain further ingredients, for example a salt, in
particular sodium chloride, or a suitable buffer, for
example a phosphate buffer. The preferred treatment is
again dipping/immersing the biomedical article into
the aqueous solution. The time period for this
additional neutralization step is again not critical;
usually a time period of < 1 minute, preferably < 30
seconds more preferably < 10 seconds is sufficient to
accomplish a further improvement of the surface
coating. It is also possible to combine the shrinkage
step and this further neutralization step. For
example, shrinkage and neutralization may be done in
one step by dipping the biomedical article in an
aqueous solution of a weak base having a pH of, for
example, from 7.5 to 10, for example in an aqueous
NaHCC>3 or the like solution. The biomedical article
then may be worked up and finished in a usual manner.
For example, contact lenses are in general subjected
to a sterilization step, which comprises, for example,
autoclaving the contact lenses for a certain time
period at an elevated temperature. For example,
autoclaving for a time period of 20 minutes to 1.5
hours, in particular from 30 minutes to 1 hour, at a
temperature of about 115 to 1300C, has proven as
valuable. According to the process of the invention,
biomedical articles, in particular ophthalmic
articles, are obtained that have a variety of
unexpected advantages over those of the prior art,
which make those articles very suitable for practical
purposes, e.g. as contact lens for extended wear. For
example, they do have a high surface wettability and
lubricity. This can be demonstrated, for example, by
the finger tip test showing a very slippery article
surface; or by visual inspection; or by suitable
contact angle measurements. For example,sessile drop
staticcontact angles of coated and non-coated lenses
are determined with a DSA 10 drop shape analysis
system from Kruss (Kruss GmbH, Hamburg, Germany).
While uncoated silicon hydrogel contact lenses in
general have a water contact angle of 90 to 100 or
above, a treatment according to the process of the
invention significantly reduces said value. Further
tools for assessing the superior quality of the
surface coatings obtainable according to the process
of the invention are ATR-FTIR measurements or the
Sudan Black dye absorption test as described below in
the Examples section. In addition, biomedical devices,
e.g. ophthalmic devices such as contact lenses,
comprising a composite material of the invention have
a very pronounced biocompatibility combined with good
mechanical properties. Generally, there is low
microbial adhesion and low bio-erosion while good
mechanical properties can be for example found in a
low friction coefficient and low abrasion properties.
Moreover, the dimensional stability of the composite
materials of the invention is excellent. In addition,
the attachment of a hydrophilic surface coating at a
given bulk material according to the invention does
not affect its visual transparency. According to the
process of the invention biomedical articles such as
contact lenses may be coated very fast, that is within
seconds; nevertheless the coated articles are
mechanically very stable and robust. No pre-treatment
step or the like is necessary, the lenses may be
coated directly following their manufacture. This
makes the process of the invention highly adaptable
into a high volume mass production process, such as
the contact lens manufacturing process as disclosed in
EP-A-969956 or EP-A-1047542. It is particularly
surprising that the surface treatment according to the
present invention in general does not affect the
properties of the underlying organic bulk material.
While prior art coating processes often affect article
properties such as transparency, ion permeability,
oxygen transmissibility, water contents or device
geometry (e.g. diameter of a contact lens), said
parameters are not or at least not significantly
affected by the process of the invention.In the
examples, if not indicated otherwise, amounts are
amounts by weight; temperatures are given in degrees
Celsius. Average water contact angles of coated and
non-coated lenses are determined as described above.
Examples Example 1: Preparation of a treatment
solution 0.36 g of solid polyacrylic acid (Mn =
90.000, Polyscience) is dissolved in a mixture of 80
ml ethanol (Merck # 1.00983.251 1) and 0.98 ml of a
1.5 M hydrochloric acid in ethanol (Fluka # 19934) and
diluted by additional EtOH to 100 ml total volume. A
droplet of the treatment solution indicates pH = 2.0
with wet pH indicator paper (Merck # 1.09540.000).
Example 2: Preparation of a soft silicon hydrogel
contact lens having attached to its surface a
polvacrylic acid coating (i) Preparation of the
silicon hydrogel contact lens (ia) Preparation of PDMS
crosslinker I In a 4-L beaker, 24.13 g OfNa COs , 80 g
of NaCl and 1.52 kg of deionized water are mixed to
dissolve. In a separate 4-L beaker, 700 g of
bis-3-aminopropyl-polydimethylsiloxane (Shin- Etsu, MW
ca. 11500) are dissolved in 1000 g of hexane. A 4-L
reactor is equipped with overhead stirring with
turbine agitator and a 250-mL addition funnel with
micro-flow controller. The two solutions are then
charged to the reactor, and mixed for 15 minutes with
heavy agitation to produce an emulsion. 14.5 g of
acryloyl chloride are dissolved in 100 mL of hexane
and charged to the addition funnel. The acryloyl
chloride solution is added dropwise to the emulsion
under heavy agitation over one hour. The emulsion is
stirred for 30 minutes on completion of the addition
and then agitation is stopped and the phases are
allowed to separate overnight. The aqueous phase is
decanted and the organic phase is washed twice with a
mixture of 2.0 kg of 2.5% NaCl dissolved in water. The
organic phase is then dried overmagnesium sulfate,
filtered to 1.0 mm exclusion, and concentrated on a
rotary evaporator. The resulting oil is further
purified by high-vacuum drying to constant weight.
Analysis of the resulting product by titration reveals
0.175 mEq/g of C=C double bonds. (ib) Preparation of
PDMS crosslinker II In a 4-L beaker, 61.73 g of Na2CO
, 80 g of NaCl and 1.52 kg of deionized water are
mixed to dissolve. In a separate 4-L beaker, 700 g of
bis-3-aminopropyl-polydimethylsiloaxane (Shin- Etsu,
MW ca. 4500) are dissolved in 1000 g of hexane. A 4-L
reactor is equipped with overhead stirring with
turbine agitator and a 250-mL addition funnel with
micro-flow controller. The two solutions are then
charged to the reactor, and mixed for 15 minutes with
heavy agitation to produce an emulsion. 36.6 g of
acryloyl chloride is dissolved in 100 mL of hexane and
charged to the addition funnel. The acryloyl chloride
solution is added dropwise to the emulsion under heavy
agitation over one hour. The emulsion is stirred for
30 minutes on completion of the addition and then
agitation is stopped and the phases are allowed to
separate overnight. The aqueous phase is decanted and
the organic phase is washed twice with a mixture of
2.0 kg of 2.5% NaCl dissolved in water. The organic
phase is then dried over magnesium sulfate, filtered
to 1.0 mm exclusion, and concentrated on a rotary
evaporator. The resulting oil is further purified by
high-vacuum drying to constant weight. Analysis of the
resulting product by titration reveals 0.435 mEq/g of
C=C double bonds. (ic) Preparation of the
crosslinkable copolymer A 2-L jacketed reactor is
equipped with a heating/chilling loop, reflux
condenser, N - inlet/vacuum adapter, feeding tube
adapter and overhead mechanical stirring. A solution
is generated by dissolving 90.00 g of PDMS crosslinker
I according to (ia) and 30.00 g of PDMS crosslinker II
according to (ib) in 480 g of 1-propanol. This
solution is charged to the reactor and cooled to 8C.
The solution is degassed by evacuating to less than 15
mBar, holding at 



vacuum for 15 minutes, and then re-pressurizing with
dry nitrogen. This degas procedure is repeated for a
total of 3 times. The reactor is held under a blanket
of dry nitrogen.In a separate flask, a monomer
solution is prepared by mixing 1.50 g of cysteamine
hydrochloride, 0.3 g of AIBN, 55.275 g of DMA , 18.43
g of HEA and 364.5 g of 1-propanol. This solution is
filtered with a Waterman 540 filter paper, and then
added to the reactor through a degas unit and HPLC
pump with a flow rate of 3.0 mL /minute. The reaction
temperature is then elevated to 680C with a heating
ramp about one hour. In a second flask, a feeding
solution is prepared by mixing 4.5 g of cysteamine
hydrochloride and 395.5 g of 1-propanol and then
filtering with Waterman 540 filter paper. When the
reactor temperature reaches 680C, this solution is
slowly dosed into the reactor through the
degasser/HPLC pump over 3 hours. The reaction is then
continued at 680C for an additional 3 hours, on which
heating has discontinued and the reactor is allowed to
cool to room temperature. The reaction mixture is
transferred to a flask and stripped solvent at 400C
under vacuum on a rotary evaporator until 1000 g of
sample remained. The solution is then slowly mixed
with 2000 g of deionized water with rapid agitation.
Additional solvent is further removed until about 2000
g of sample remain. During this stripping process, the
solution gradually becomes an emulsion. The resulting
material is purified by ultrafiltration over a 10 kD
molecular weight cut-off membrane until the permeate
conductance is below 2.5 mS/cm . This emulsion is then
charged to a 2-L reactor equipped with overhead
stirring, refrigeration loop, thermometer, and the pH
meter and dispensing tip of a Metrohm Model 718 STAT
Titrino. The reaction mixture is then cooled to 1C.
7.99 g of NaHCO are charged to the emulsion and
stirred to dissolve. The Titrino is set to maintain pH
at 9.5 by intermittent addition of 15% sodium
hydroxide solution. 11.59 mL of acryloyl chloride are
then added over one hour using a syringe pump. The
emulsion is stirred for another hour, then the Titrino
is set to neutralize the reaction mixture by addition
of a 15% solution of hydrochloric acid. The product is
purified by ultrafiltration again with 10 kD molecular
weight cut-off membrane until the permeate conductance
is below 2.5 mS/cm. The final macromonomer is isolated
by lypophilization.(id) Preparation of contact lenses
18.83 g of the polymer obtained according to step (ic)
are dissolved in approximately 200 mL of 1-propanol,
concentrated to ca. 70 g total solution weight, and
filtered to 0.45 mm exclusion. 67.94g of solution at
26.53% solids are recovered. 4.503 g of a 1% solution
of 2- hydroxy-4' -hydroxyethyl-2-methylpropiophenone
(IRGACURE (r)-2959, Ciba Specialty Chemicals) are
added, and the solution is then concentrated to a
final formulation having 60% solids. 200 mg of the
formulation are dosed into poly(propylene) contact
lens molds and the molds are closed. The molds are
then irradiated for 15 s with an ultraviolet light
source having an intensity of 2.18 mW/cm2. The molds
are then opened, and the contact lenses are removed
from the mold halves. (ie) Preparation of the surface
coating A hydrophobic silicon hydrogel contact lens
obtained according to (id) above is placed on a lens
holder. The lens holder with the lens is then immersed
at room temperature for 5 sec into the treatment
solution obtained according to Example 1. Following
its removal from the treatment solution, the lens
holder with the lens is rinsed for 2 sec in a water
bath and subsequently treated for 2 sec in a phosphate
buffered saline (pH 7.2). The contact lens is then
transferred into a glass vial and sterilized for 30
min at 121C by autoclaving. The presence of the
polyacrylic acid coating is proven by ATR-FTIR
spectroscopy (absorption at 1720 cm 1 at pH 2 and at
1560-1620 cm 1 at pH 7.2). The hydrophilic surface
coating is further investigated by visual wettability
and hydrophilicity testing as well as contact angle
measurements and the Sudan Black staining test (see
Table I below). Example 3: Preparation of a soft
silicon hydrogel contact lens having attached to its
surface a polvacrylic acid coating Hydrophobic silicon
hydrogel contact lenses (lotrafilcon A,
copolymerization product of a mixed polysiloxane/
perfluoroalkyl polyether crosslinker, TRIS and DMA)
are subjected tothe surface treatment as described in
Example 2 (ie). The results are summarized in Table I
below. Example 4: Preparation of a soft silicon
hydrogel contact lens having attached to its surface a
polvacrylic acid coating Hydrophobic silicon hydrogel
contact lenses (lotrafilcon B, copolymerization
product of a mixed polysiloxane/ perfluoroalkyl
polyether crosslinker, TRIS and DMA) are subjected to
the surface treatment as described in Example 2 (ie).
The results are summarized in Table I below. Example
5: Preparation of a soft silicon hvdrogel contact lens
having attached to its surface a polvacrylic acid
coating Hydrophobic silicon hydrogel contact lenses
(galyfilcon, commercially available under the brand
name Acuvue Advance(r)) are first of all extracted
with 2-propanol (2 ml/lens), then rinsed with water
several times and stored in a vessel in cold water.
For coating purposes a contact lens is taken directly
out of the vessel and is subjected to the surface
treatment as described in Example 2 (ie). The results
are summarized in Table I below. Example 6: Surface
characterization (i) wettability Qualitative
assessment by visual inspection of the contact lens.
The ranking is based on the observation, how fast a
film of the storage solution on the surface of the
autoclaved contact lens vanishes following the removal
of the lens from the storage vial with tweezers. 0 =
no wetting, i.e. no film on the surface, droplets at
most 1 = slight or partial wetting; a film is present
but tears more or less immediately (< 5 sec) 2 = good
wetting; a film on the surface is present and is
rather stable ( film tearing > 5 s)(ii) lubricity
Qualitative evaluation by contacting the lens surface
with the finger tips. 0 = tacky or frictional surface
1 = indifferent surface with respect to
tackiness/lubricity 2 = slippery surface (iii) water
contact angle The measurement is performed by the
sessile drop method with a DSA 10 drop shape analysis
system from Kruss GmbH, Germany with pure water
(Fluka, surface tension 72.5 mN/M at 200C). For
measurement purposes a contact lens is taken off the
storage solution with tweezers and excess storage
solution is removed by gentle shaking. The contact
lens is placed on the male part of a contact lens mold
and gently blotted with a dry and clean cloth. A water
droplet (about l ml) is then dosed on the lens apex,
and the change of the contact angle over time of this
water droplet (WCA(t), circle fitting mode) is
monitored; WCA is calculated by extrapolation of the
graph WCA(t) to t=0. (iv) ATR-FTIR ATR-FTIR
measurements are performed with a Nicolet FTIR
spectrometer equipped with a ZnSe crystal in an
overhead sample holder (45 angle of incidence) with
micrometer controlled clamp-down facility. For
measurement purposes, a dried contact lens (vacuum
drying oven, lmbar, 25C, 30 min) is placed on the
crystal, fixed by the clamp and measured (about 256
scans). The ATR-Infrared absorbance spectra are all
normalized to the signal at 2961 cm 1 ; assessment by
comparison of the signal increase at 1720 cm 1 (VCOOH)
with the signal at about 1631 cm 1 ( indicative for
silicon hydrogel presence). n = no change 



w = weak signal increase (< 0.5) m = moderate signal
increase (0.5 - 1.0) s = strong signal increase (>
1)(v) Sudan Black dye absorption test A 0.5 % (w/w)
Sudan Black dye solution is prepared by dissolving 0.5
g of Sudan Black B (Aldrich) over night in 100 g of
vitamin E oil under stirring. For measurement
purposes, the surface-treated lens is first of all
autoclaved (30 min, 121 0C) in 2 ml of an phosphate
buffered saline (pH 7.2) in a glass vial. The contact
lens is then removed from the solution with tweezers
and gently shaken so that most of the surface water is
removed. The lens is then placed in the above prepared
Sudan Black dye solution for 5 min. Thereafter the
lens is removed from the dye-bath, and the excess dye
solution is rinsed off with warm water. The lens is
air-dried and assessed according to its degree of
staining. 2 = no or almost no staining 1 = slight
staining 0 = considerable staining The values obtained
with contact lenses as coated in Examples 2-5 and with
the corresponding uncoated contact lenses (control)
are summarized in Table I . Table IExample 7:
Preparation of a polyacrylic acid coating on a soft
silicone hydrogel contact lens. Impact of water
content and treatment time on the hydrophilization of
Lotrafilcon B lenses (i) Preparation of treatment
solutions (ia) An ethanolic lens treatment solution
("solution I") is prepared by dissolving 3.6 g of
solid polyacrylic acid (Mn = 90.000, Polyscience) in a
mixture of 800 ml ethanol (Merck # 1.00983.251 1) and
9.8 ml of a 1.5 M hydrochloric acid in ethanol (Fluka
# 19934) and diluted by additional EtOH to 1000 ml
total volume. (ib) An aqueous lens treatment solution
("solution II") is prepared by dissolving 3.6 g of
solid polyacrylic acid (Mn = 90.000 ) in a solution of
700 ml water and 3.6 ml of a 1N aqueous hydrochloric
acid solution and diluted with additional water to
1000 ml total volume. A droplet of each treatment
solutions indicates pH = 2.0 with wet pH indicator
paper (Merck # 1.09540.000). By mixing of appropriate
volume portions of solution II (V p) with those of
solution I (V i) lens treatment solutions with
different water contents are prepared according to the
following equation: CH20 = [V P / (V I + V P)] * 100
[%] (ii) Lens coating process: The lens coating
processes are performed with Lotrafilcon B lenses as
described in Example 2 (ie) by variation of the
treatment time (5 s, 10s, 30 s, 60 s and 300 s) and
water content of the treatment solution cH20 (0 %, 5
%, 20 %, 50 % and 100 %). (iii) Lens surface
characterizations: Lenses were evaluated and
characterized by water contact angle, slipperiness,
and Sudan Black staining test according to the methods
described in Example 6. The results are summarized in
Tables 2 to 4 below.Table 2: Impact of treatment time
and water content of the treatment solution on water
contact angle of Lotrafilcon B lenses Table 3: Impact
of treatment time and water content of the treatment
solution on lubricity of Lotrafilcon B lensesTable 4:
Impact of treatment time and water content of the
treatment solution on the Sudan Black dye absorption
test of Lotrafilcon B lensesClaims 1. A process for
the hydrophilic coating of a biomedical article, which
comprises treating the biomedical article for a time
period of < 5 minutes with a solution of an organic
solvent comprising a polyanionic compound with a
number average molecular weight Mn of > 5000, wherein
the solution comprises less than 20% by weight of
water, and wherein the solution is devoid of a
cationic polymer. 2. A process according to claim 1,
wherein the solution comprises less than 10% by weight
of water. 3. A process according to claim 1 or 2,
wherein the biomedical article is a soft contact lens
comprising a hydrophobic bulk material selected from
the group consisting of a silicon hydrogel, a
perfluoroalkyl polyether and a mixture thereof . 4. A
process according to any one of claims 1 to 3, wherein
the polyanionic compound is a polyacrylic acid or a
copolymer of acrylic acid and a comonomer selected
from the group consisting of methacrylic acid,
itaconic acid, maleic acid, maleic anhydride,
Nvinylpyrrolidone, methylvinylether, acrylamide,
N,N-dimethylacrylamide and a monovinyl polyethylene
oxide, in particular a polyacrylic acid. 5. A process
according to any one of claims 1 to 4, wherein the
number average molecular weight Mn of the polyanionic
compound is from 7500 to 1 million, preferably from
20000 to 750000, and in particular from 80000 to
500000. 6. A process according to any one of claims 1
to 5, wherein the organic solvent is a C -C - alcohol
or a glycol ether, in particular ethanol or diethylene
glycol monoethylether.7. A process according to claim
1, wherein the solution for treatment of the
biomedical article is a solution of a polyacrylic acid
or a copolymer of acrylic acid and a comonomer
selected from the group consisting of methacrylic
acid, maleic acid, maleic anhydride, itaconic acid,
N-vinylpyrrolidone, methylvinylether, acrylamide,
N,N-dimethylacrylamide and a monovinyl polyethylene
oxide, in a C2-C4-alcohol or a diethyleneglycol
mono-Ci- C4-alkylether, wherein the number average
molecular weight Mn of the polyacrylic acid homo- or
copolymer is from 7500 to 1 million, and wherein the
pH value of the solution is < 4. 8. A process
according to claim 1, wherein the solution for
treatment of the biomedical article is a solution of a
polyacrylic acid having a number average molecular
weight Mn of from 20000 to 500000 in ethanol, wherein
the pH value of the solution is from 1.5 to 3.5 and in
particular from 1.8 to 3. 9. A process according to
any one of claims 1 to 8, wherein the time period of
the treatment is l minute, preferably < 30 seconds and
in particular < 10 seconds. 10. A process according to
any one of claims 1 to 8, comprising as an additional
step that the biomedical article, following its
removal from the treatment solution, is contacted with
a solvent, which has the ability to shrink the organic
bulk material underlying the biomedical article, and
which is miscible with the solvent of the treatment
solution. 11. A process according to claim 10,
comprising as an additional step that the biomedical
article after the shrinking step is treated with an
aqueous solution comprising a neutral or slightly
basic pH. 12. Coated biomedical article, in particular
coated contact lens, obtainable by the process of any
one of claims 1 to 11. 


