
e t WO 2006/040527 PCT/GB2005/003882  -1- PROCESS FOR
MAKING PHENOXY BENZAMIDE COMPOUNDS This invention
relates to an improved chemical process for making
compounds  which are useful in the treatment or
prevention of a disease or medical condition mediated
5 through glucokinase (GLK or GK), leading to a
decreased glucose threshold for insulin secretion. Such
compounds are predicted to lower blood glucose by
increasing hepatic  glucose uptake. Such compounds may
have utility in the treatment of Type 2 diabetes and
obesity. The invention is also related to intermediates
useful in the improved chemical  process.  10 In the
pancreatic [3-cell and liver parenchymal cells the main
plasma membrane  glucose transporter is GLUT2. Under
physiological glucose concentrations the rate at  which
GLUT2 transports glucose across the membrane is not
rate limiting to the overall  rate of glucose uptake in
these cells. The rate of glucose uptake is limited by
the rate of  phosphorylation of glucose to
glucose-6-phosphate (G-6-P) which is catalysed by 15
glucokinase (GLK) [1]. GLK has a high (6-10mM) Km for
glucose and is not inhibited by  physiological
concentrations of G-6-P [ 1]. GLK expression is limited
to a few tissues and  cell types, most notably
pancreatic [3-cells and liver cells (hepatocytes) [1].
In these cells  GLK activity is rate limiting for
glucose utilisation and therefore regulates the extent
of  glucose induced insulin secretion and hepatic
glycogen synthesis. These processes are 20 critical in
the maintenance of whole body glucose homeostasis and
both are dysfunctional  in diabetes [2]. In one
sub-type of diabetes, Maturity-Onset Diabetes of the
Young Type 2  (MODY-2), the diabetes is caused by GLK
loss of function mutations [3, 4].  Hyperglycaemia in
MODY-2 patients results from defective glucose
utilisation in both the 25 pancreas and liver [5].
Defective glucose utilisation in the pancreas of MODY-2
patients  results in a raised threshold for glucose
stimulated insulin secretion. Conversely, rare
activating mutations of GLK reduce this threshold
resulting in familial hyperinsulinism [6,  6a, 7]. In
addition to the reduced GLK activity observed in MODY-2
diabetics, hepatic  glucokinase activity is also
decreased in type 2 diabetics [8]. Importantly, global
or liver 30 selective overexpression of GLK prevents or
reverses the development of the diabetic  



phenotype in both dietary and genetic models of the
disease [9-12]. Moreover, acute  treatment of type 2
diabetics with fructose improves glucose tolerance
through stimulation e t' WO 2006/040527
PCT/GB2005/003882  -2- of hepatic glucose utilisation
[13]. This effect is believed to be mediated through a
fructose induced increase in cytosolic GLK activity in
the bepatocyte by the mechanism  described below [13].
Hepatic GLK activity is inhibited through association
with GLK regulatory protein  5 (GLKRP). The GLK/GLKRP
complex is stabilised by fructose-6-phosphate (F6P)
binding to the GLKRP and destabilised by displacement
of this sugar phosphate by  fructose-I-phosphate (FIP).
F1P is generated by fructokinase mediated
phosphorylation of  dietary fructose. Consequently,
GLK/GLKRP complex integrity and hepatic GLK activity
is regulated in a nutritionally dependent manner as F6P
is dominant in the post-absorptive  10 state whereas
F1P predominates in the post-prandial state. In
contrast to the hepatocyte,  the pancreatic n-cell
expresses GLK in the absence of GLKRP. Therefore,
A-cell GLK  activity is regulated extensively by the
availability of its substrate, glucose. Small
molecules may activate GLK either directly or through
destabilising the GLK/GLKRP  complex. The former class
of compounds are predicted to stimulate glucose
utilisation in 15 both the liver and the pancreas
whereas the latter are predicted to act selectively in
the  liver. However, compounds with either profile are
predicted to be of therapeutic benefit in  treating
Type 2 diabetes as this disease is characterised by
defective glucose utilisation in  both tissues. GLK,
GLKRP and the KAT? channel are expressed in neurones of
the 20 hypothalamus, a region of the brain that is
important in the regulation of energy balance  and the
control of food intake [14-18]. These neurones have
been shown to express orectic  and anorectic
neuropeptides [15, 19, 20] and have been assumed to be
the glucose-sensing  neurones within the hypothalamus
that are either inhibited or excited by changes in
ambient glucose concentrations [17, 19, 21, 22]. The
ability of these neurones to sense 25 changes in
glucose levels is defective in a variety of genetic and
experimentally induced  models of obesity [23-28].
Intracerebroventricular (icv) infusion of glucose
analogues,  that are competitive inhibitors of
glucokinase, stimulate food intake in lean rats [29,
30].  



In contrast, icv infusion of glucose suppresses feeding
[31]. Thus, small molecule  activators of GLK may
decrease food intake and weight gain through central
effects on 30 GLK. Therefore, GLK activators may be of
therapeutic use in treating eating disorders,
including obesity, in addition to diabetes. The
hypothalamic effects will be additive or  synergistic
to the effects of the same compounds acting in the
liver and/or pancreas in } WO 2006/040527
PCTIGB2005/003882  -3- normalising glucose homeostasis,
for the treatment of Type 2 diabetes. Thus the
GLK/GLKRP system can be described as a potential
"Diabesity" target (of benefit in both  Diabetes and
Obesity). GLK is also expressed in specific
entero-endocrine cells where it is believed to  5
control the glucose sensitive secretion of the incretin
peptides GIP (glucose-dependent  insulinotropic
polypeptide) and GLP-1 (Glucagon-Like Peptide-1) from
gut K-cells and L- cells respectively (32, 33, 34).
Therefore, small molecule activators of GLK may have
additional beneficial effects on insulin secretion,
b-cell function and survival and body  weight as a
consequence of stimulating GIP and GLP-1 secretion from
these entero- 10 endocrine cells. In our co-pending
applications (WO2005/080359, WO2005/080360,
PCT/GB2005/002166 and priority applications GB0423044.7
and GB0423043.9) we have  described compounds which are
useful as GLK activators, which are of general chemical
formula (I). H ~  R\ O 040 X I \ O 15 (R)m (R3)n m
wherein for example R' is hydroxymethyl, methoxymethyl
or methyl;  X is methyl or ethyl; 20 R2 is selected
from -C(O)NR4R5, -SO2NR4R5, -S(O)PR4 and HET-2; 



HET-I is an optionally substituted 5- or 6-membered,
C-linked heteroaryl ring containing a  nitrogen atom in
the 2-position; HET-2 is an optionally substituted 4-,
5- or 6-membered, C- or N-linked heterocyclyl ring
containing 1, 2, 3 or 4 heteroatoms; 25 R3 is selected
from halo, fluoromethyl, difluoromethyl,
trifluoromethyl, methyl, methoxy  and cyano; R4 is
selected from hydrogen, (1-4C)alkyl [optionally
substituted], (3-6C)cycloalkyl  (optionally
substituted) and HET-2; I WO 2006/040527
PCT/G82005/003882  -4- R5 is hydrogen or (1-4C)alkyl;
or R4 and R5 together with the nitrogen atom to which
they are attached may form a  heterocyclyl ring system;
mis0or1;  5 n is 0, l or 2; provided that when m is 0,
then n is 1 or 2;  or a salt, pro-drug or solvate
thereof. The compounds of formula (I) are
N-heterocyclyl-aryl amides, wherein the aryl   10 ring
is 3,5-disubstituted by a substituted alkyl ether and
an aryloxy substituent. These  compounds have generally
been synthesised using reaction sequences such as those
illustrated in Schemes I and 2 below: S WO 2006/040527
PCT/GB2005/003882  -5 ~O OMe  HO OMe Ph~O / pMe Ph 0
OH OH F c SO2MB SO2Me  1 Pd/C  O 



P,0-~Y0   / OMe HO / OMe  X PPh3 \ DEAD  P,O-\0OH x
SO,Me SOZMe  LiOH I P.O~p P,0~0 / HET  X / I OH X \ H 0
\ I \ I   SOZMe SOZMe Scheme I where X is as defined in
Formula (1), P is methyl or a protecting group such as
a  trialkylsilyl group. 5 T WO 2006/040527
PCT/682005/003882  -6- 0 O 0 P-0  0~ OMB  HO OMe Ph_O /
OMe PPh3 x \ I \ DEAD O  OH OH P001~--OH Ph)  x 0  P,
O~O ~N \ OOZH P\0Y0 / I OH  x \ I H N x \  0 E PhQ  



L Ph J  P,0-,^Y0 COZMe  / N \ I C02me x H N  P'0  / \ x
\ I N OH Rxl_ -B(oH), RZ R3 R3   O COZH  P~0 N  x H N
RZ \ I R3  Scheme 2 5 The starting material for both of
these synthetic routes is methyl(3,5-
dihydroxy)benzoate. The order of attaching the various
substituents around the phenyl ring  has varied, but in
both routes illustrated, it has been necessary to use
protecting groups  (benzyl in Schemes 1 and 2) during
the synthetic sequence in order to differentiate
between 1 T WO 2006/040527 PCT/GB2005/003882  -7- the
two hydroxy groups in the starting material. This
inevitably introduces extra synthetic  steps with the
consequent implications for increased cost per unit
weight of final product  and increased waste and
environmental impact, if the product were to be
manufactured on  significant scale. 5 Concurrently,
compounds with a similar general formula have been
published (WO  2004/076420). A route used to these
compounds is illustrated in Scheme 3. /01-_0 tome MesO,
\ Br OMe HO \ I OM8  OH Ph2P(tBu) TFA  



\ I \ S02Me SO2Me  PPh,  DEAD P,O,~~OH x  P = TROMS 0
HET P`0-'-f-O OMe D'Yo x  x 'I \ H,N HET  SOZMe  SOZMe
Scheme 3  10 However, as shown above, a methoxymethyl
protecting group is still utilised in  this route. In
order for such compounds to be useful commercially,
there is a need to develop  one or more short,
efficient synthetic routes. We have found that the
problems associated  15 with the previous routes as
described above can be overcome by using halo
substituted starting materials and optionally
carboxylic acid precursors instead of an acid or ester
as  used above. This not only results in a short,
efficient route, but avoids the need for several
protecting groups. WO 2006/040527 PCT/GB2005/003882  -8
Additionally, certain aspects of the process of the
present invention avoid the need for use  of Mitsunobu
conditions (PPh3, diethylazodicarboxylate (DEAD)) which
give undesirable  by-products (P(O)Ph3) and use
starting materials with a potential explosion hazard
(DEAD). Additionally, certain aspects of the process of
the present invention avoid the 5 need for use of any
heavy metals catalysts, thus minimising undesirable
waste and  minimising the potential for residue in the
product. 



According to a first aspect of the invention, there is
provided a process for making  a compound of formula
(1),  R\ /O H HET-t  ITX H  \ / O O  (RZ)m (R)n  10 (I)
said process comprising a) reaction of a compound of
formula (11) XZ X~  X3  ( 15 wherein X1 is carboxyl or
precursor thereof, X2 is F and X3 is selected from F,
Br and OH;  with: i) a compound of formula (III) by
nucleophilic aromatic substitution of X2 using a
suitable  base in a suitable solvent, R'\ 'OH  X  20
(III) wherein X is as defined for formula (1) below and
R' is selected from methyl,  methoxymethyl and
hydroxymethyl (or a protected version thereof); and i
WO 2006/040527 PCT/GB2005/003882  -9- ii) a compound of
formula (IV) by nucleophilic aromatic substitution
using a suitable base  in a suitable solvent, or, when
X3 is Br, under conditions suitable for an Ullman ether
reaction,   (R2)m 6  



(R3  5 (IV)  wherein R2, R3, m and n are as defined for
formula (I) and X4 is OH when X3 is F or Br,  and X4 is
a leaving group when X3 is OH; b) where necessary,
conversion of Xt into a carboxylic acid; and c)
coupling of the carboxylic acid group to a compound of
formula (V);  HZN- HET 10 M  and thereafter if
necessary: i) converting a compound of formula (I) into
another compound of formula (I); ii) where Rr is a
protected version of hydroxymethyl, removal of the
protecting group;  15 iii) forming a pro-drug; and/or
iv) forming a pharmaceutically acceptable salt;
wherein in a compound of formula (I): R' is
hydroxymethyl, methoxymethyl or methyl;  X is methyl or
ethyl; 20 R2 is selected from -C(O)NR4R5, -SOZNR4R5,
-S(O)PR4 and HET-2; HET-1 is a 5- or 6-membered,
C-linked heteroaryl ring containing a nitrogen atom in
the 2- position and optionally 1 or 2 further ring
heteroatoms independently selected from 0, N  and S;
which ring is optionally substituted on an available
carbon atom, or on a ring  nitrogen atom provided it is
not thereby quaternised, with 1 or 2 substituents 25
independently selected from R6; HET-2 is a 4-, 5- or
6-membered, C- or N-linked heterocyclyl ring containing
1, 2, 3 or 4  heteroatoms independently selected from
0, N and S, wherein a -CH2- group can WO 2006/040527
PCT/GB2005/003882  -10 optionally be replaced by a
-C(O)- , and wherein a sulphur atom in the heterocyclic
ring  may optionally be oxidised to a S(O) or S(O)2
group, which ring is optionally substituted  on an
available carbon or nitrogen atom by 1 or 2
substituents independently selected from  R2; 5 R3 is
selected from halo, fluoromethyl, difluoromethyl,
trifluoromethyl, methyl, methoxy  



and cyano; R4 is selected from hydrogen, (1-4C)alkyl
[optionally substituted by 1 or 2 substituents
independently selected from HET-2, -OR5, -S02R5,
(3-6C)cycloalkyl (optionally  substituted with 1 group
selected from R) and -C(O)NR5R5], (3-6C)cycloalkyl
(optionally  10 substituted with 1 group selected from
R7 and HET-2;  R5 is hydrogen or (1-4C)alkyl; or R4 and
R5 together with the nitrogen atom to which they are
attached may form a  heterocyclyl ring system as
defined by HET-3; R6 is independently selected from
(1-4C)alkyl, halo, hydroxy(l-4C)alkyl, (1-4C)alkoxy(1-
15 4C)alkyl, (1-4C)alkylS(O)p(1-4C)alkyl,
amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl,
di(1-4C)alkylamino(1-4C)alkyl and HET-4; or, when HET-1
is 2-pyridyl, R6 may additionally be carboxy; R7 is
selected from-OR5, (1-4C)alkyl, -C(O)(1-4C)alkyl,
-C(O)NR4R5, (1-4C)alkoxy(1- 4C)alkyl,
hydroxy(1-4C)alkyl and -S(O)pR5; 20 HET-3 is an
N-linked, 4 to 6 membered, saturated or partially
unsaturated heterocyclyl   ring, optionally containing
1 or 2 further heteroatoms (in addition to the linking
N atom)  independently selected from 0, N and S,
wherein a -CH2- group can optionally be replaced  by a
-C(O)- and wherein a sulphur atom in the ring may
optionally be oxidised to a S(O) or  S(0)2 group; which
ring is optionally substituted on an available carbon
or nitrogen atom  25 by 1 or 2 substituents
independently selected from Rs; or HET-3 is an
N-linked, 7 membered, saturated or partially
unsaturated heterocyclyl ring,  optionally containing 1
further heteroatom (in addition to the linking N atom)
independently selected from 0, S and N, wherein a -CH2-
group can optionally be replaced  by a -C(O)- group and
wherein a sulphur atom in the ring may optionally be
oxidised to a 30 S(O) or S(O)2 group; which ring is
optionally substituted on an available carbon or
nitrogen atom by 1 or 2 substituents independently
selected from RB; or WO 2006/040527 PCT/GB2005/003882
-11 HET-3 is an 6-10 membered bicyclic saturated or
partially unsaturated heterocyclyl ring,  optionally
containing 1 further nitrogen atom (in addition to the
linking N atom), wherein a  -CH2- group can optionally
be replaced by a -C(O)-; which ring is optionally
substituted on  an available carbon or nitrogen atom by
1 substituent selected from hydroxy and R3; 



5 R8 is selected from-OR5, (1-4C)alkyl,
-C(O)(1-4C)alkyl, -C(O)NR4R5, (1-4C)alkylamino,
di(1-4C)alkylamino, HET-3 (wherein said ring is
unsubstituted), (1-4C)alkoxy(1-4C)alkyl,
hydroxy(1-4C)alkyl and -S(O)pR5; HET-4 is a 5- or
6-membered, C-or N- linked unsubstituted heteroaryl
ring containing 1, 2  or 3 ring heteroatoms
independently selected from 0, N and S;  10 p is
(independently at each occurrence) 0, 1 or 2;  m is C)
or 1; and n is 0, 1 or 2; provided that when m is 0,
then n is 1 or 2. 15 It will be understood that steps
a)i) and ii) may be carried out in either order, with
the preferred order depending on the nature of the
substituents R1 to R3 and X' to X4, as  shown in Scheme
4: 2 x' / (III) R' / X' R' o X(IV) o /  x'  (II) (VI)
X3 0 (VIII)  (IV) (III)  xz X1 (R2)M '  (V) O H  (R )m
/ R' O N~ HET-1  z ~ X O  3 (VII) (R )n / \ O (I)
(Rz)m (R)n 20 Scheme 4 WO 2006/040527 PCT/GB2005/003882



-12 Certain compounds of formula (VI), (VII) and (VIII)
are novel and form separate  independent aspects of the
invention. Particular compounds of formula (VI) where
X1 is a precursor to a carboxylic acid  include any one
or more of: 5 3-bromo-5-isopropoxy-benzonitrile;
3-bromo-5 -(2-methoxy- l -methylethoxy)benzonitri le;
3-bromo-5-(2-tert-butoxy- I -methylethoxy)benzonitrile;
3-bromo-5-(2-benzyloxy-l-methylethoxy)benzonitrile;   3
-bromo- 5 -(2- (triphenylmethyl)oxy- 1
-methylethoxy)benzonitrile; 10
3-bromo-5-(2-tetrahydropyranyloxy-1-methylethoxy)benzon
itrile;and  3 -bromo-5 -(2-allyloxy- 1
-methylethoxy)benzonitrile. Further particular
compounds of formula (VI) where X1 is a precursor to a
carboxylic acid include any one or more of:
3-bromo-5-(2-methoxy-l-ethylethoxy)benzonitrile;  15
3-bromo-5-(2-tert-butoxy-l-ethylethoxy)benzonitrile;
3-bromo-5-(2-benzyloxy-l-ethylethoxy)benzonitrile;  3
-bromo-5-(2-(triphenylmethyl)oxy- l
-ethylethoxy)benzonitrile;
3-bromo-5-(2-tetrahydropyranyloxy-l-ethylethoxy)benzoni
trile;and  3-bromo-5-(2-allyloxy- l
-ethylethoxy)benzonitrile. 20 Particular compounds of
formula (VI) where X1 is a carboxylic acid include any
one or more of: 3-bromo-5-isopropoxy-benzoic acid;
3-bromo-5-(2-methoxy-l-methylethoxy)benzoic acid;
3-bromo-5-(2-tert-butoxy-l-methylethoxy)benzoic acid;
25 3-bromo-5-(2-benzyloxy-1-methylethoxy)benzoic acid;
3-bromo-5-(2-(triphenylmethyl)oxy-l-methylethoxy)benzoi
c acid;
3-bromo-5-(2-tetrahydropyranyloxy-l-methylethoxy)benzoi
c acid; and
3-bromo-5-(2-allyloxy-l-methylethoxy)benzoic acid.
Further particular compounds of formula (VI) where X'
is a carboxylic acid include  30 any one or more of:
3-bromo-5-(2-methoxy-l-ethylethoxy)benzoic acid;  



3-bromo-5-(2-tert-butoxy-l-ethylethoxy)benzoic acid; f
't WO 2006/040527 PCT/GB2005/003882  -13-
3-bromo-5-(2-benzyloxy-l-ethylethoxy)benzoic acid;
3-bromo-5-(2-(triphenyimethyl)oxy-l-ethylethoxy)benzoic
acid;
3-bromo-5-(2-tetrahydropyranyloxy-l-ethylethoxy)benzoic
acid; and  3-bromo-5-(2-allyloxy-l-ethylethoxy)benzoic
acid. 5 Further particular compounds of formula (VI)
include the above particular  compounds as single
enantiomers, particularly the (1S) enantiomers. A
particular compound of formula (VII) is 3-fluoro-5-[4-
(methanesulfonyl)phenoxy]benzonitrile.   Particular
compounds of formula (VIII) are: 10
3-[(1S)-2-methoxy-l-methylethoxy]-5-[4-(methylsulfonyl)
phenoxy] benzonitrile [and the  racemic version which
is also written as
3-(4-methanesulfonyl-phenoxy)-5-(2-methoxy-l-
methyl-ethoxy)benzonitrile];
3-[(1S)-2-methoxy-l-methylethoxy]-5-[4-(methylsulfonyl)
phenoxy]benzoic acid [and the  racemic version which is
also written as
3-(4-methanesulfonyl-phenoxy)-5-(2-methoxy-1- 15
methyl-ethoxy)benzoic acid];
3-[(1S)-2-tert-butoxy-l-methylethoxy]-5-[4-(methylsulfo
nyl)phenoxy]benzonitrile; and
3-[(1S)-2-tert-butoxy-l-methylethoxy]-5-[4-(methylsulfo
nyl)phenoxy]benzoic acid.  Further particular compounds
of the formula (VIII) include any one or more of
3-[isopropoxy]-5-[4-(methylsulfonyl)phenoxy]benzonitril
e;  20
3-[isopropoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic
acid;
3-[(1S)-2-benzyloxy-l-methylethoxy]-5-[4-(methylsulfony
l)phenoxy]benzonitrile;
3-[(1S)-2-benzyloxy-l-methylethoxy]-5-[4-(methylsulfony
l)phenoxy]benzoic acid;  3-[(1 S)-2-triphenylmethyloxy-
l -methylethoxy] -5-[4-
(methylsulfonyl)phenoxy]benzonitrile; 25
3-[(1S)-2-triphenylmethyloxy-l-methylethoxy]-5-[4-(meth
ylsulfonyl)phenoxy]benzoic  acid; 3-[(1
S)-2-tetrahydropyranyloxy- l -methylethoxy]-5-[4-
(methylsulfonyl)phenoxy]benzonitrile;  



3 -[(1 S)-2-tetrahydropyranyloxy- l
-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic  30
acid;
3-[(1S)-2-allyloxy-l-methylethoxy]-5-[4-(methylsulfonyl
)phenoxy]benzonitrile; and
3-[(1S)-2-allyloxy-l-methylethoxy]-5-[4-(methylsulfonyl
)phenoxy]benzoic acid. WO 2006/040527 PCT/GB2005/003882
-14 A further particular compound of the formula (VIII)
is  3-[hydroxy]-5-[4-(methylsulfonyl)phenoxy]benzoic
acid. A particular compound of formula (1) (protected
version) is 3-[(1S)-2-tert-butoxy-
1-methylethoxy]-N-(1-methyl-1
H-pyrazol-3-yl)-5-[4-(methylsulfonyl)phenoxy]benzamide.
5 Suitable values for protecting groups used to protect
a hydroxymethyl group in R1  are any of those known in
the art for protecting primary alcohol (see for example
"Protective groups in Organic Chemistry" 2nd Edition,
TW Greene and PGM Wuts, 1991).  Compounds of formula
(II) containing such protecting groups can be made by
methods  10 known in the art from the commercially
available propanediol starting materials, for  example
when X is methyl: HO~OH  Further suitable values for
protecting groups used to protect a hydroxymethyl group
in R' are t-butyl, benzyl, trityl (triphenylmethyl) and
tetrahydropyran-2-yl; such that the 15 preferred
compounds of formula (III) are: Ph  I \ 0^'OH Ph4 ~OH
TX PhO`--r X /OH   Q0OH +0^T X I X  A further suitable
protecting group is an allyl ether. 40 ^ OH In one
aspect, the tert-butyl ether: X is a preferred
protecting group.  These protecting groups may be
removed at a convenient moment in the synthetic  



20 sequence by methods known in the art. For example, a
benzyl group may be removed by hydrogenation. A trityl
group or a tert-butyl group may be removed by treatment
with  acid. Suitable acids or acidic conditions for
removal of a tert-butyl group are, for example,
treatment with hydrochloric acid in methanol, or
treatment with amberlyst resin, or  treatment with
formic acid. WO 2006/040527 PCT/GB2005/003882  -15
Suitable values for X1 as a carboxylic acid precursor
are -C02(1-4C)alkyl, -CHO,  -CH2OP (where P is a
suitable protecting group), cyano, trifluoromethyl,
methyl and halo.  Further suitable values are -C02Et,
cyano and trifluoromethyl. Preferred values are cyano
and trifluoromethyl, particularly cyano.  5 Suitable
conditions for the process steps a) to c) are given
below: Process step a)i Suitable solvents for
nucleophilic aromatic substitution reactions are  known
in the art (see for example Advanced Organic Chemistry,
M B Smith & J March   (eds), 2001, 5th Edition, Chapter
13, pg 850); generally a polar aprotic solvent is
suitable,  10 for example dimethylformamide (DMF),
N-methylpyrrolidinone (NMP), dimethylsulfoxide (DMSO)
or dimethylacetamide (DMA). Suitable bases are any of
those  known in the art for such reactions and include,
for example, inorganic bases such as  potassium
carbonate, sodium carbonate, sodium hydride and organic
bases such as lithium  hexamethyldisilazide. 15 More
suitably the solvent is DMF and the base is potassium
carbonate. Process step a) ii) Suitable conditions for
this reaction when X3 is F and X4 is OH, are  generally
those described above for step a)i). More suitably, the
solvent is DMF and the  base is lithium
hexamethyldisilazide. 20 When X3 = Br, the reaction is
an Ullman reaction; such reactions and the conditions
required to carry them out are well known in the art
(see for example K Kunz, U Scholz, D  Ganzer, Synlett,
2003, 2428-2439, G Mann, C Incarvito, A L Rheingold & J
Hartwig, J.  Ain. Chem. Soc., 1999,121,3224-3225 and A
Aranyos, D W Old, A Kiyomori, J P Wolfe,  J P Sadighi &
S L Buckwald, J. Am. Chem. Soc., 1999, 121, 4369-4378.
25 Generally, suitable conditions are use of a high
boiling solvent for example toluene,  1,4-dioxane or
DMSO, using a copper or palladium catalyst, for example
copper, copper  



(I) chloride, copper (I) bromide, copper (1) iodide,
copper (1I) chloride, copper (II)  bromide, copper (II)
iodide, copper (1I) oxide, palladium (II) acetate or
bisdibenzylideneacetone palladium (0), a ligand for the
catalyst for example 1,10 30 phenanthronine,
neocuprine, a 1,3-diketone,
racemic-2-(di-t-butylphsophino)-1,1'- binaphthyl,
2-(di-t-butylphosphino)biphenyl or
1,1'-bis(di-t-butylphosphino)ferrocene, and WO
2006/040527 PCT/GB2005/003882  -16 a base for example,
inorganic bases such as potassium carbonate, cesium
carbonate and  organic bases such as sodium
tert-butoxide to deprotonate the phenol. For example
the reaction may be conducted in NMP, using copper (1)
chloride as  catalyst,
2,2,6,6-tetramethyl-3,5-heptanedione as ligand and
cesium carbonate as base. 5 When X3 = OH, and X4 is a
leaving group, the nucleophilic aromatic substitution
reaction is similarly carried out in a suitable solvent
(normally a polar aprotic) such as  DMF, NMP, DMSO or
DMA using a base such as potassium carbonate, sodium
carbonate  or sodium hydride to deprotonate the phenol.
Suitable values for X4 as a leaving group, are  for
example halo, mesylate and tosylate. More suitably, X4
is a halo, preferably fluoro.  10 Process step b)
Suitable conditions, where necessary, for conversion of
X' to a  carboxylic acid are as follows: X'
is-CO2(1-4C)alkyl: hydrolysis in aqueous acid or base;
X' is -CHO: oxidation using for example silver (I)
oxide, sodium tungstate/hydrogen  15 peroxide; X' is
-CHZOP: deprotection (conditions vary depending on
protecting group use and are  well known in the art)
and oxidation using, for example, manganese (IV) oxide,
sodium  tungstate/hydrogen peroxide, X1 is CN:
hydrolysis using aqueous or organic solution of an acid
or base (for example  20 aqueous hydrochloric acid or
aqueous sodium hydroxide solution) X' is
trifluoromethyl: strong acid for example concentrated
sulfuric acid  X' is methyl: oxidation using for
example potassium permanganate X' is halogen:
carboxylation, typically using a strong base (for
example n-butyl lithium)  and carbon dioxide 25 It will
be understood that alternatives to the above
illustrative conditions, which are  



well known in the art, may be used, particularly where
the skilled person would understand  that alternatives
would be preferred due to the nature of the
substituents present in the  compound. Preferably, X' =
CN and the reaction is carried out using sodium
hydroxide as the  30 base in 10% water in ethanol as
the solvent. It will be understood that the resulting
acid may be isolated as the free acid, or as a  salt of
the acid, depending on the conditions used. A salt may
be used directly in the next WO 2006/040527
PCT/GB2005/003882  -17 step of the process, or may be
converted (for example in situ) to the free acid, using
conditions well known in the art. Particular salts of
compounds of formula (VIII) where X1 is a carboxylic
acid may  be alkali metal salts, alkaline earth metal
salts or salts with organic bases, such as amines.  5
Particular examples are the morpholine and
tert-butylamine salts of 3-[(lS)-2-tert-butoxy
1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic
acid, more particularly the tert- butylamine salt.
Process step c) suitable conditions for coupling a
carboxylic acid derivative to the  10 heterocyclic
amine derivative of formula (V) are well known in the
art, for example, (i) using an appropriate coupling
reaction, such as a carbodiimide coupling reaction
performed with
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDAC) in  the presence of
dimethylaminopyridine (4-DMAP) in a suitable solvent
such as DCM,  chloroform or DMF at room temperature; or
alternatively with carbonyldiimidazole (CDI) 15 in a
suitable solvent such as THE at room temperature; or
(ii) reaction in which the carboxylic group is
activated to an acid chloride by  reaction with oxalyl
chloride in the presence of a suitable solvent such as
DCM, and where  necessary catalytic amount of DMF. The
acid chloride can then be reacted with a  compound of
formula (V) in the presence of a base, such as
triethylamine or pyridine, in a 20 suitable solvent
such as DCM or pyridine at a temperature between 0C and
80C.  Preferred conditions for process c) are
carbonyldiimidazole (CDI) in a suitable  solvent such
as THE at room temperature. For examples of protecting
groups known in the art (as well as means of formation
and eventual deprotection), see T.W. Greene and P.G.M.
Wuts, "Protective Groups in 



25 Organic Synthesis", Third Edition, John Wiley &
Sons, New York, 1999, In a further aspect of the
invention, there is provided each individual step of
the  process described above; that is each of the
conversions of compounds of formula (II) to  (VI), (II)
to (VII), (VI) to (VIII) and (VII) to (VIII) is
provided as an individual  independent aspect of the
invention. 30 In an alternative aspect of the
invention, when X' is CN, step b) comprises a partial
hydrolysis of CN to -CONH2, and step c) then comprises
coupling to a halo-heterocyclic WO 2006/040527
PCT/GB2005/003882  -18 derivative of formula (IX),
wherein halo is suitably chloro, bromo or iodo; using
palladium  or nickel catalysis. Halo HET-1  (IX)  5 In
a further alternative aspect of the invention, X2 is
hydroxy, and step a)i) is  carried out using a compound
of formula (X):  R\ /LG  X  (X) 10 where Xis as
hereinbefore defined for a compound of formula (III),
and LG is a leaving  group such as halo, mesylate or
tosylate. It will be appreciated that this nucleophilic
substitution reaction causes inversion of the
stereochemistry at the chiral centre present in  the
compound of formula (X). Suitable conditions for such
reactions include the use of  polar aprotic solvents
such as DMF, NMP, DMSO or DMA, and a base, for example
an 15 inorganic base such as potassium carbonate,
sodium carbonate or sodium hydride. For  general
information on such SN2 reactions, see for example
Advanced Organic Chemistry,  M B Smith & J March (eds),
2001, 5th Edition, Chapter 10, p 389.  In one aspect of
the invention, X3 is selected from F and OR In a
further aspect, X3  is F. 20 In one aspect the compound
of formula (II) is 3-hydroxy-5-trifluoromethyl-
fluorobenzene. In another aspect the compound of
formula (II) is 3-fluoro-5-cyano-bromobenzene.  



In a further aspect the compound of formula (II) is
3,5-difluorobenzonitrile. In another aspect, step a)i)
is carried out before a)ii); that is the sequence as
shown  25 in Scheme 4 is (II)-*(VI)--*(VIII), as
illustrated below: WO 2006/040527 PCT/GB2005/003882
-19 x2 / X R' 0 X R0 / X \ x x \ (I) Y I (VI) X3 0
(VIII)  (II) (R)m (R)n  In another aspect, step a)ii)
is carried out before a)i); that is the sequence as
shown   in Scheme 4 is (II)-*(VII)-*(VIII), as
illustrated below: X z Xi x2 x' R'\ /0 / X  / I `" x
x3 0 (ll) (R2)M (R2)m  5 (VII) (R3)n (VIII) (R )n In a
preferred aspect of the invention, the compound of
formula (II) is 3,5- difluorobenzonitrile and step
a)ii) is carried out before a)i). In a further aspect
of the invention, there is provided a process for
making a compound of formula (Ib) [illustrated in
Scheme 5], said process   10 comprising: i) reaction of
difluorobenzonitrile (IIa) with 4-methanesulfonylphenol
to give the  compound of formula (VIIa); (ii) reaction
of the compound of formula (VIfa) with the compound of
formula (ma)  (wherein R' is methoxymethyl,
hydroxymethyl or a protected version thereof) to give
the  15 compound of formula (VlHa); (iii) hydrolysis of
the nitrile to give the compound of formula (VIIIb);
reaction with a  heterocyclic amine to give the
compound of formula (Ib); 



and thereafter if necessary: i) converting a compound
of formula (Ib) into another compound of formula (Ib);
20 ii) where R13 is a protected version of
hydroxymethyl, removal of the protecting group;  iii)
forming a pro-drug; and/or WO 2006/040527
PCT/GB2005/003882  -20 iv) forming a pharmaceutically
acceptable salt; R'\/OH  F \ CN -g OH F I \ CN IIIa I
R1B O \ CN  F 0 Ha oS I 0 0 Vila is, VIIIa  0   H 0  la
HET-1 R 0 EB R'i0 \, I \ N H- HZN- HET-1 \ OH I 0 ~ \ 0
\ 0 VIIIb  0S ~ ib 0 0  Scheme 5 5 In this aspect of
the invention suitably: R' is methoxymethyl or
tertbutoxymethyl (as a protected version of
hydroxymethyl); HET- I is pyrazolyl, optionally
substituted with (1-4C)alkyl; and/or   the compound
(VIllb) is isolated as a salt; 10 In a further aspect
of the invention there is provided a process as shown
in Scheme  5, wherein the compound of formula (Ib),
wherein Rla is methoxymethyl or  



tertbutoxymethyl, is subsequently converted to a
compound of formula (lb) wherein R'a is  hydroxymethy1.
15 In one embodiment of this aspect, the compound of
formula (VDIb) is converted to  the compound of formula
(Ib) (wherein R1a is hydroxymethyl) without isolation
of the  intermediate compound of formula (Ib) (wherein
R'a is methoxymethyl or  tertbutoxymethyl). WO
2006/040527 PCT/GB2005/003882  -21 Examples of
conversions of a compound of Formula (I) into another
compound of  Formula (I), well known to those skilled
in the art, include functional group interconversions
such as hydrolysis, oxidation or reduction, and/or
further functionalisation by standard  reactions such
as amide or metal-catalysed coupling, or nucleophilic
displacement reactions. 5 It will be appreciated that,
under some conditions for the conversion of one
compound  of formula (I) or (Ib) into another compound
of formula (I) or (Ib), or under conditions for
removal of a protecting group from a protected version
of a compound of formula (I) or (Ib), a  salt may be
formed. This salt may then be used as the final desired
compound, or may be  converted to the free form of the
compound of formula (I) or (Ib), or may be converted to
an  10 alternative salt form, as required, by methods
known in the art. Such a process is illustrated in  the
accompanying examples. It will be appreciated that some
of the intermediates described herein may themselves
have activity as activators of GLK and are thus
presented as an independent aspect of the  invention.
It will further be appreciated that certain
intermediates described herein may also be 15
metabolites formed in vivo by dosing of a compound of
formula (1) or (Ib) to a warm-blooded  animal, such as
a human. The compounds of the invention may be
administered in the form of a pro-drug.  A pro-drug is
a bioprecursor or pharmaceutically acceptable compound
being  degradable in the body to produce a compound of
the invention (such as an ester or 20 amide of a
compound of the invention, particularly an in-vivo
hydrolysable ester).   Various forms of prodrugs are
known in the art. For examples of such prodrug
derivatives, see: a) Design of Prodrugs, edited by H.
Bundgaard, (Elsevier, 1985) and Methods in  Enzymology,
Vol. 42, p. 309-396, edited by K. Widder, et al.
(Academic Press, 1985);  



25 b) A Textbook of Drug Design and Development, edited
by Krogsgaard-Larsen; c) H. Bundgaard, Chapter 5
"Design and Application of Prodrugs", by H.  Bundgaard
p. 113-191 (1991); d) H. Bundgaard, Advanced Drug
Delivery Reviews, 8, 1-38 (1992); e) H. Bundgaard, et
al., Journal of Pharmaceutical Sciences, 77 285 (1988);
and  30 f) N. Kakeya, et al., Chem Pharm Bull, 32, 692
(1984). The contents of the above cited documents are
incorporated herein by reference. WO 2006/040527
PCT/GB2005/003882  -22 Examples of pro-drugs are as
follows. An in-vivo hydrolysable ester of a  compound
of the invention containing a carboxy or a hydroxy
group is, for example, a  pharmaceutically-acceptable
ester which is hydrolysed in the human or animal body
to  produce the parent acid or alcohol. Suitable
pharmaceutically-acceptable esters for 5 carboxy
include C1 to C6alkoxymethyl esters for example
methoxymethyl, Ci to C  6alkanoyloxymethyl esters for
example pivaloyloxymethyl, phthalidyl esters, C3 to
CscycloalkoxycarbonyloxyCi to C6alkyl esters for
example  1-cyclohexylcarbonyloxyethyl;
1,3-dioxolen-2-onylmethyl esters, for example
5-methyl-1,3-dioxolen-2-onylmethyl; and
Ci_6alkoxycarbonyloxyethyl esters. 10 An in-vivo
hydrolysable ester of a compound of the invention
containing a  hydroxy group includes inorganic esters
such as phosphate esters (including  phosphoramidic
cyclic esters) and a-acyloxyalkyl ethers and related
compounds which as  a result of the in-vivo hydrolysis
of the ester breakdown to give the parent hydroxy
group/s. Examples of a-acyloxyalkyl ethers include
acetoxymethoxy and 15 2,2-dimethylpropionyloxy-methoxy.
A selection of in-vivo hydrolysable ester forming
groups for hydroxy include alkanoyl, benzoyl,
phenylacetyl and substituted benzoyl and  phenylacetyl,
alkoxycarbonyl (to give alkyl carbonate esters),
dialkylcarbamoyl and N-
(dialkylaminoethyl)-N-alkylcarbamoyl (to give
carbamates), dialkylaminoacetyl and  carboxyacetyl.  20
A suitable pharmaceutically-acceptable salt of a
compound of the invention is, for  example, an
acid-addition salt of a compound of the invention which
is sufficiently basic,  for example, an acid-addition
salt with, for example, an inorganic or organic acid,
for  example hydrochloric, hydrobromic, sulphuric,
phosphoric, trifluoroacetic, citric or maleic  



acid. In addition a suitable
pharmaceutically-acceptable salt of a benzoxazinone
derivative 25 of the invention which is sufficiently
acidic is an alkali metal salt, for example a sodium or
potassium salt, an alkaline earth metal salt, for
example a calcium or magnesium salt, an  ammonium salt
or a salt with an organic base which affords a
physiologically-acceptable  cation, for example a salt
with methylamine, dimethylamine, timethylamine,
piperidine,  morpholine or tris-(2-hydroxyethyl)amine.
30 In this specification the generic term "alkyl"
includes both straight-chain and  branched-chain alkyl
groups. However references to individual alkyl groups
such as  "propyl' are specific for the straight chain
version only and references to individual  WO
2006/040527 PCT/G82005/003882  -23 branched-chain alkyl
groups such as t-butyl are specific for the branched
chain version  only. For example, "(1-4C)alkyl"
includes methyl, ethyl, propyl, isopropyl and t-butyl.
An analogous  convention applies to other generic
terms. For the avoidance of doubt, reference to the 5
group HET-1 containing a nitrogen in the 2-position, is
intended to refer to the 2-position  relative to the
amide nitrogen atom to which the group is attached.
Suitable examples of HET-1 as a 5- or 6-membered,
C-linked heteroaryl ring as  hereinbefore defined,
include thiazolyl, isothiazolyl, thiadiazolyl, pyridyl,
pyrazinyl,  pyridazinyl, pyrazolyl, imidazolyl,
pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl and  10
triazolyl. It will be understood that HET-2 can be a
saturated, or partially or fully unsaturated  ring.
Suitable examples of HET-2 include azetidinyl, furyl,
thienyl, thiazolyl,  isothiazolyl, thiadiazolyl,
pyridyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl,
15 pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl,
morpholino, morpholinyl, piperidinyl,  piperazinyl,
morpholinyl, thiomorpholinyl, pyrrolyl, pyrrolidinyl,
pyrrolidonyl,  2,5-dioxopyrrolidinyl, 1, 1
-dioxotetrahydrothienyl, 2-oxoimidazolidinyl,
2,4-dioxoimidazolidinyl, 2-oxo-1,3,4-(4-triazolinyl),
2-oxazolidinonyl, 2- oxotetrahydrofuranyl,
tetrahydropyranyl, tetrahydropyranyl,
1,1-dioxothiomorpholino, 1,3 20 dioxolanyl,
1,2,4-triazolyl, 1,2,3-triazolyl, pyranyl, and
4-pyridonyl.  It will be understood that HET-2 may be
linked by any appropriate available C or N  



atom, therefore for example, for HET-2 as "imidazolyl"
includes 1- , 2-, 4- and 5- imidazolyl. Suitable
examples of HET-3 as a 4-6 membered saturated or
partially unsaturated  25 heterocyclic ring are
morpholino, piperidinyl, piperazinyl, pyrrolidinyl and
azetidinyl. A suitable example of HET-3 as a 7-membered
saturated or partially unsaturated  heterocyclic ring
is homopiperazinyl, homo-morpholino,
homo-thiomorpholino (and  versions thereof wherein the
sulfur is oxidised to an SO or S(O)2 group) and homo-
piperidinyl. 30 Suitable examples of HET-3 as an 6-10
membered bicyclic heterocyclic ring are  bicyclic
saturated or partially unsaturated heterocyclyl ring
such as those illustrated by the WO 2006/040527
PCT/GB2005/003882  -24 structures shown below (wherein
the dotted line indicates the point of attachment to
the  rest of the molecule): IV' I, UN N N~N-R3 Z'  R N
[2,2,1] ~  /N R3 N QN~  [2,2,2] [3,2,1] R3 [4,1.0]
[4[4,2,0]   R3  Nl) dN [3,2,0] [3,1,0] N  NA -; N
[3,1,1] .1..  (~L,IIN~' vN N Nf , N/  V !! 



[2,1,1] [3,1,0] [1,1,1] Suitable examples of HET-4 are
furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl, 5
thiadiazolyl, pyridyl, pyrazinyl, pyridazinyl,
pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl,
isoxazolyl and triazolyl. It will be appreciated that,
where definitions of heterocylyl groups HET-1 to HET-4
encompass heteroaryl rings which may be substituted on
nitrogen, such substitution may  not result in charged
quaternary nitrogen atoms. It will be appreciated that
the definitions 10 of HET-1 to HET-4 are not intended
to include any 0-0, O-S or S-S bonds. It will be
appreciated that the definitions of HET-1 to HET-4 are
not intended to include unstable  structures. Examples
of (1-4C)alkyl include methyl, ethyl, propyl,
isopropyl, butyl and tert- butyl; examples of
(3-6C)cycloalkyl include cyclopropyl, cyclobutyl,
cyclopentyl and WO 2006/040527 PCTIGB2005/003882  -25
cyclohexyl; examples of halo include fluoro, chloro,
bromo and iodo; examples of  hydroxy(1-4C)alkyl include
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2-
hydroxypropyl, 3-hydroxypropyl, 1-hydroxyisopropyl and
4-hydroxybutyl; examples of  (1-4C)alkoxy(1-4C)alkyl
include methoxymethyl, ethoxymethyl, tert-butoxymethyl,
2 5 methoxyethyl, 2-ethoxyethyl, methoxypropyl,
2-methoxypropyl and methoxybutyl;  examples of
(1-4C)alkylS(O)p(1-4C)alkyl include
methylsulfnylmethyl,  ethylsulfinylmethyl,
ethylsulfinylethyl, methylsulfinylpropyl,
methylsulfmylbutyl,  methylsulfonylmethyl,
ethylsulfonylmethyl, ethylsulfonylethyl,
methylsulfonylpropyl,  methylsulfonylbutyl,
methylthiomethyl, ethylthiomethyl, ethylthioethyl,
methylthiopropyl, 10 and methylthiobutyl; examples of
amino(1-4C)alkyl include aminomethyl, aminoethyl, 2-
aminopropyl, 3-aminopropyl, 1-aminoisopropyl and
4-aminobutyl; examples of (1- 4C)alkylamino(1-4C)alkyl
include (N-methyl)aminomethyl, (N-ethyl)aminomethyl, 1-
((N-methyl)amino)ethyl, 2-((N-methyl)amino)ethyl,
(N-ethyl)aminoethyl, (N- methyl)aminopropyl, and
4-((N-methyl)amino)butyl; examples of
di(1-4C)alkylamino(1 15 4C)alkyl include
dimethylaminomethyl, methyl(ethyl)aminomethyl,
methyl(ethyl)aminoethyl, (NN-diethyl)aminoethyl,
(N,N-dimethyl)aminopropyl and (N,N-
dimethyl)aminobutyl; examples of (1-4C)alkylamino
include methylamino, ethylamino,  propylamino,
isopropylamino, butylamino and tert-butylamino;
examples of di(1 



4C)alkylamino include dimethylamino,
methyl(ethyl)amino, diethylamino, 20 dipropylamino,
di-isopropylamino and dibutylamino; examples
of-C(O)(1-4C)alkyl   include methylcarbonyl,
ethylcarbonyl, propylcarbonyl and tert-butyl carbonyl.
In a further aspect of the invention, there is provided
a compound of formula (I) as  hereinbefore defined
wherein: R' is hydroxymethyl; 25 X is methyl or ethyl,
preferably methyl; HET-1 is pyrazolyl, thiazolyl or
thiadiazolyl, and HET-1 is optionally substituted with
methyl or ethyl; R; is fluoro or chloro;  m is I and n
is 0 or 1; 30 R2 is selected from methylsulfonyl,
azetidinylcarbonyl, dimethylaminocarbonyl,
ethylsulfonyl, dimethylaminosulfonyl and
pyrrolidinylcarbonyl; or a salt, pro-drug or solvate
thereof. WO 2006/040527 PCT/GB2005/003882  -26 In a
further aspect of the invention, there is provided a
compound of formula (I) as  hereinbefore defined
wherein: Rl is hydroxymethyl;  X is methyl or ethyl; 5
HET-1 is pyrazolyl, thiazolyl or thiadiazolyl, and
HET-1 is optionally substituted with  methyl or ethyl;
R3 is fluoro or chloro;  m is land n is U or 1; R2 is
selected from azetidinylcarbonyl and
pyrrolidinylcarbonyl;  10 or a salt, pro-drug or
solvate thereof. In a further aspect of the invention,
there is provided a compound of formula (I) as
hereinbefore defined wherein: Rl is hydroxymethyl; X is
methyl or ethyl, preferably methyl; 15 HET-1 is
pyrazolyl, thiazolyl or thiadiazolyl, and HET-1 is
optionally substituted with  methyl or ethyl; 



R3 is fluoro or chloro;  m is I and n is 0 or 1;  RZ is
methylsulfonyl; 20 or a salt, pro-drug or solvate
thereof. In a further aspect of the invention, the
compound of formula (I) is a compound of  formula (Ia)
R O H 17 N CO2H  X O  O (R3)n  25 Formula (Ia)
wherein: R3 is selected from fluoro, chloro, Cj.3alkyl
and C1-3alkoxy;  R1 is selected from methyl and
methoxymethyl; WO 2006/040527 PCT/GB2005/003882  -27- n
is 0, 1 or 2; X is methyl; or a salt, pro-drug or
solvate thereof. In a further aspect of the invention
there is provided a compound of formula (I)  5
obtainable by the processes of the invention. In a
particular embodiment of this aspect,  said compound of
formula (I) is a compound of formula (1b) and is:
3-[(15)-2-hydroxy-l-methylethoxy]-N-(1-methyl-1H-pyrazo
l-3-yl)-5-[4- (methylsulfonyl)phenoxy]benzamide. In a
further particular embodiment of this aspect,  said
compound of formula (1) is a compound of formula (Ib)
and is: 10
3-[(1S)-2-methoxy-1-methylethoxy]-N-(1-methyl-lH-pyrazo
l-3-yl)-5-[4- (methylsulfonyl)phenoxy]benzamide. In a
further particular embodiment of this aspect,  said
compound of formula (I) is a compound of formula (1b)
and is: 3 - [ (1 S)-2-tert-butoxy- l
-methylethoxy]-N-(l-methyl-1 H-pyrazol-3-yl)-5-[4-
(methylsulfonyl)phenoxy]benzamide. 



15 The compounds made by the process of the invention
are useful as activators of  glucokinase (GLK). This
activity may be demonstrated by test methods known in
the art,  for example those given in our patent
application WO 03/015774, W02005/080359 and
W02005/080360. See also Brocklehurst et al, Diabetes
2004, 53, 535-541. It will be appreciated that methods
for, for example purification, of the compounds  20 in
the Examples below are illustrative and alternatives
may be used where the skilled  person would deem them
appropriate. The invention will now be illustrated by
the following Examples, in which, unless  otherwise
stated: (i) evaporations were carried out by rotary
evaporation in vacua and work-up  25 procedures were
carried out after removal of residual solids such as
drying agents by  filtration; (ii) operations were
carried out at room temperature, that is in the range
18-25C  and under an atmosphere of an inert gas such as
argon or nitrogen; (iii) yields are given for
illustration only and are not necessarily the maximum
30 attainable; (iv) the structures of the end-products
were confirmed by nuclear (generally  proton) magnetic
resonance (NMR) and mass spectral techniques; proton
magnetic WO 2006/040527 PCT/G82005/003882  -28
resonance chemical shift values were measured on the
delta scale and peak multiplicities  are shown as
follows: s, singlet; d, doublet; t, triplet; m,
multiplet; br, broad; q, quartet,  quin, quintet; (v)
intermediates were not generally fully characterised
and purity was assessed  5 by thin layer chromatography
(TLC), high-performance liquid chromatography (HPLC),
infra-red (IR) or NMR analysis; and (vi) Biotage
cartridges refer to pre-packed silica cartridges (from
40g up to  400g), eluted using a biotage pump and
fraction collector system; Biotage UK Ltd,  Hertford,
Herts, UK. 10 Abbreviations DCM dichloromethane  DMSO
dimethyl sulphoxide  



DMF dimethylformamide  HPLC high pressure liquid
chromatography 15 LCMS liquid chromatography / mass
spectroscopy  NMR nuclear magnetic resonance
spectroscopy  CDC13 deuterochloroform NaHMDS sodium
hexamethyldisilazide  MTBE methyltert-butyl ether 20
THE tetrahydrofuran  TMSI trimethylsilyliodide  NMP
N-methylpyrrolidone  TFA trifluoroacetic acid HATU
O-(7-Azabenzotriazol-1-yl)-N,N,N',N'- 25
tetramethyluronium hexofluorophosphate WO 2006/040527
PCT/GB2005/003882  -29 Example 1 - starting from
difluorobenzonitrile Preparation of 3-f
1(1S)-1-(Hydroxymethyl)ethylloxy}-N-(1-methyl-1H-pyrazo
l-3-yl)- 5- [4-(methylsu lfo nyl)phenoxy]benzamide
O^7'OH  F CN Q_4, `SOH F _ CN 1 CM O _g \~JJ NaMDS O O
OH  NCO, O NaOH I/O  F ~ I/ o, I/ O ,sO O   HATU/~  HN
" N 1^N N'  ^/ (^, 140 I /`NN~ TMSI `O~O '~N .  l ~O O
I /  



O I / ,S ;5,  O
3-Fluoro-5-i4-(methanesulfonyl)phenoxylbenzonitrile   F
CN -Q OH F I CN  O F K2CO, O O   O
4-Methanesulfonyl-phenol (7.6 g, 44 mmol) was stirred
in dry DMF (61 ml), anhydrous  10 potassium carbonate
(9.1g , 66 mmol) was added and the mixture was heated
to 130C for  1 hour. 3,5-Difluoro-benzonitrile (6.1 g,
44 mmol) was added and the mixture was stirred  and
heated to 130C for 18 hours. The reaction mixture was
cooled to room temperature,  water (183 ml) was added,
and the resulting precipitate was isolated by
filtration (3.0g).  The aqueous DMF was extracted with
toluene (3 x 122 ml), the toluene extract was washed 15
with water (4 x 122 ml) and the solvent was removed in
vacuo, to give 5.Og of solid  material. This was
combined with the precipitate isolated earlier and
purified by flash  column chromatography (eluent 60%
n-hexane 40% ethyl acetate) to give the title product
(7.1g, 56% yield) as a white solid. WO 2006/040527
PCT/GB2005/003882  -30 'H NMR (400 MHz, CDC13) 5: 3.09
(s, 3H), 7.04 (d, 1H), 7.13 (s, 1H), 7.20 (m, 3H), 8.00
(d, 2H) Alternative Method: 5 3,5-Difluorobenzonitrile
(23.23 mmol; 3.23 g) was added to a 100ml round
bottomed flask  followed by anhydrous potassium
carbonate (17.42 mmol, 2.43 g), and then extra dry  NMP
(15.5 ml) and extra dry DMF (2 ml). The temperature was
raised to 130C and the  solution stirred until the
reaction mixture became dark brown in colour. 4
Methanesulfonyl phenol (11.61 mmol; 2.0 g) dissolved in
NMP (2.5 ml) was then added  10 by syringe pump over 1
hr and the mixture was stirred at 130C for 3 his. The
reaction  mixture was cooled to 60C and toluene (20
nil) was added, followed by water (20 ml).  The two
layers were separated and the aqueous/NMP/DMF layer was
re-extracted with  



toluene (20 ml). The combined toluene extracts were
washed with water (3 x 20 ml). The  organic layer was
then cooled from 60C to 20C over 4hrs, the precipitate
was removed 15 by filtration, the toluene filtrate was
distilled down to low volume (-10 ml) and the  residual
white slurry was warmed 50C. iso-Hexane (40 ml) was
added and the  temperature was reduced to 20C over
4hrs. The product was isolated by filtration (2.81g;
82.7%). 20
3-(4-Methanesulfonyl-phenoxv)-5-(2-methoxv-l-methyl-eth
oxv)benzonitrile   O^/H  F CN I ~O^ 0 OCN ~ NaHMDS IY I
O O  O I O  NaHMDS (0.63 g, 3.4 mmol) was placed in a
50 ml round bottomed flask (purged with  nitrogen), dry
DMF (5 ml) was added and the mixture was cooled to
0-5C.  1-Methoxypropan-2-ol (0.31 g, 3,4 nnnol) was
added (exothermic), the mixture was 25 slowly warmed to
room temperature and stirred at this temperature for 30
minutes. 3- Fluoro-5-(4-methanesulfonyl-phenoxy)
benzonitrile (1.0 g, 3.4 mmol) was dissolved in dry
DMF (5 ml) and added to the reaction mixture, which was
then stirred and heated to 70C  for 18 hours. The
reaction mixture was cooled to room temperature, water
was added (30 WO 2006/040527 PCT/GB2005/003882  -31 ml)
then the mixture was extracted with toluene (3 x 30
ml). The combined toluene  extracts were washed with
water (4 x 30 ml) and the solvent was evaporated in
vacuo to  give 1.Og of clear oil, which was purified by
flash column chromatography (eluent 60% n- hexane 40%
ethyl acetate) to give the title product as a clear oil
(0.74g, 60% yield). 5 'HNMR (400 MHz, CDCl3) 8: 7.95
(d, 2H), 7.14 (d, 2H), 7.04 (m, 1H), 6.90 (m, IH), 6.87
(m, 111), 4.54 (m, 1H), 3.53 (m, 2H), 3.39 (s, 3H),
3.08 (s, 3H), 1.32 (d, 3H)
3-I(1S)-2-methoxv-l-methylethoxyl-5-I4-(methylsulfonyl)
nhenoxvlbenzonitrile  F CN :2i  O  



OS I / O 10  NaHMDS (24.5 mmol; 4.74 g) was charged to
a 50 ml round bottomed flask, followed by  dry DMF
(32.5 ml). The flask was purged with nitrogen, the
mixture was cooled to 0 5C and S -1-methoxypropan-2-ol
(22.31 mmol; 2.01 g) was added over 5 minutes keeping
the temperature below 6C. The mixture was held at 0-5C
for 25 minutes and then slowly  15 warmed to room
temperature over 35 minutes. 3-Fluoro-5-
(4-methanesulfonyl-phenoxy)-benzonitrile (22.31 mmol;
6.50 g) was dissolved  in dry DMF (32.5 ml) and this
was added to the flask containing the anion of S-1-
methoxyproapan-2-ol. The mixture was heated to 70C and
held at 70C for 18hrs. Water  (20 ml) was added, then
sufficient toluene to dissolve the precipitated solid
was added. The 20 mixture was extracted further with
toluene (3 x 100 ml) and the combined toluene extract
was washed with water (3 x 200 ml). The toluene layers
were distilled down to low  volume in vacuo and
iso-hexane was added (50 ml). The resulting precipitate
of the desired  product was filtered off, washed with
iso-hexane (2 x 25 ml) and dried in a vacuum oven at
40C overnight (6.0 g, 74.4% yield). 25 'HNMR (400 MHz,
CDC13) S: 7.95 (d, 2H), 7.14 (d, 2H), 7.04 (m, 1H),
6.90 (m, 1H), 6.87  (m, 1H), 4.54 (m, 1H), 3.53 (m,
2H), 3.39 (s, 3H), 3.08 (s, 3H), 1.32 (d, 3H) WO
2006/040527 PCT/GB2005/003882  -32
3-(4-Methanesulfonyl-phenoxy)-5-(2-methoxy-1-methyl-eth
oxy)benzoic acid  0  00 CN Ethanol NO r 0 OH O NaOH O
~ ~  O
3-(4-Methanesulfonyl-phenoxy)-5-(2-methoxy-1-methyl-eth
oxy)benzonitrile (0.1 g, 0.27  5 mmol) was dissolved in
ethanol (1.0 ml) and charged to a 5m1 round bottomed
flask  equipped with a condenser. Water (0.2 ml, 11.1
mmol) was added, followed by sodium  hydroxide (18.9M
in water, 0.2 ml, 3.78 mmol). The reaction mixture was
heated to reflux  for 18 hours. The reaction mixture
was cooled to room temperature, the solvent was  



evaporated in vacuo, the residue was partitioned
between water (10 ml) and MTBE (10 ml) 10 and the
layers were separated. The aqueous phase was acidified
to pHl with 2M HCl (2.5  ml, 5 mmol) and MTBE (10 ml)
was added to extract the product. This MTBE extract was
dried over MgSO4, and then evaporated in vacuo to give
the title product as a white solid  (0.1g, 100% yield).
'H NMR (400 MHz, CDC13) 6: 7.92 (d, 2H), 7.51 (m, 1H),
7.35 (m, 1H), 7.12 (d, 2H), 6.90  15 (m, 1H), 4.63 (m,
1H), 3,57 (m, 2H), 3.42 (s, 3H), 3.08 (s, 3H), 1.33 (d,
3H).
3-f(lS)-2-Methoxy-l-methylethoxyl-5-f4-(methylsulfonyl)
phenoxylbenzoic acid  0  ~ 0 CN Ethanol -0--Y0 I i OH
0 NaOH 0  OS / OS , 0 0  20
3-[(1S)-2-Methoxy-1-methylethoxy]-5-[4-(methylsulfonyl)
phenoxy]benzonitrile (0.1g,  0.27 mmol) was dissolved
in ethanol (1.0 ml) and charged to a 5 ml round
bottomed flask  equipped with condenser and magnetic
stirrer. Water (0.2 ml, 11.1 mmol) was added,  followed
by sodium hydroxide (18.9M in water, 0.2 ml, 3.78
mmol). The reaction mixture 25 was heated to reflux for
18 hours. The reaction mixture was cooled to ambient WO
2006/040527 PCT/GB20051003882  -33 temperature, and the
solvent was evaporated in vacuo. The residue was
partitioned  between water (10 ml) and MTBE (10 ml) and
the layers were separated. The aqueous  phase was
acidified to pH1 with 2M HCI (2.5 nil, 5 mmol) and MTBE
(10 ml) was added  to extract the product. The MTBE
extract was dried over MgSO4, and then evaporated in  5
vacuo to afford a pale yellow oil (0.1g, 100% yield).
'H NMR (400 MHz, CDC13) S: 7.92 (d, 2H), 7.51 (m, 1H),
7.35 (m, 1H), 7.12 (d, 2H), 6.90  (m, 11-1), 4.63 (m,
1H), 3.57 (m, 2H), 3.42 (s, 3H), 3.08 (s, 3H), 1.33 (d,
3H).
3-[(1S)-2-Methoxy-l-methylethoxyl-N-(1-methyl-lH-nyrazo
l-3-vll-5-[4- 10 (methylsulfonyl)phenoxylbenzamide OO
NN  



O O Diisopropylethylamine (2.5 equivalents) was added
to a suspension of 3-{(1 S)-2-methoxy-
(1-methylethyl)oxy}-5-{[4-(methylsulfonyl)phenyl]
oxy}benzoic acid (2.0g, 5.25mmol),
O-(7-azabenzotriazol-l-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HATU, 15 2.5g, 6.6mmol) and
1-methyl-lH-pyrazol-3-amine (0.64g, 6.6mmol) in DMF (20
ml). The  initial suspension dissolved into a dark
orange solution. The resulting mixture was stirred   at
ambient temperature for 2 hours. The DMF was removed in
vacuo, and the residue azeotroped with toluene. Water
was added and the mixture extracted with ethyl acetate.
The extracts were combined and washed sequentially with
1M hydrochloric acid, saturated  20 sodium hydrogen
carbonate solution and brine. The solution was dried
(MgSO4), filtered, and evaporated in vacuo to give the
crude product which was chromatographed (50% ethyl
acetate in isohexane) to give desired compound (25%
yield), and recovered starting  material. 'H NMR (300
MHz, d6-DMSO) S: 1.2 (d, 3H), 3.2 (s, 3H), 3.25 (s,
3H), 3.5 (m, 2H), 3.8  25 (s, 3H), 4.75 (m, 1H), 6.55
(s, 1H), 6.9 (s, 1H), 7.2 (d, 2H), 7.3 (s, 1H), 7.45
(s, 1H), 7.6 (s,  1H), 7.9 (d, 2H), 10.85 (br s, 1H)
m/z: 460 (M+H)+ WO 2006/040527 PCT/GB2005/003882  -34
3-1(151-2-Hydroxy-l-methylethoxyl-N-(1-methyl-lH-pyrazo
l-3-yl)-5-14- (methylsulfonvl)phenoxy I benzamide ~I
Trimethylsilyl iodide (11.06 nil, 76.25 mmol) was added
to a solution of 3-[(IS)-2- 5
methoxy-l-methylethoxy]-N-(1-methyl-lH-pyrazol-3-yl)-5-
[4-(methylsulfonyl) phenoxy]benzamide (7.00 g, 15.25
mmol) in dry acetonitrile (100 ml) under argon for 21
h. Water (40 ml) was added to quench the reaction and
the acetonitrile was removed in  vacua. The residue was
diluted with ethyl acetate (200 ml) and 1M aqueous
hydrochloric  acid and the organic layer was separated
and further washed with 10% w/v aqueous 10 sodium
thiosulfate pentahydrate to remove residual iodine. The
organic layer was  separated, dried (MgSO4), filtered
and evaporated and purified by column chromatography
(eluting with 3% to 5% methanol: dichloromethane) to
give the title compound (5.70 g,  



84%) as a white foam. Recrystallisation from hot
ethanol (125 mg/ml) afforded the title  compound as
colourless needles (87% recovery); 'H NMR (300MHz,
CDC13) 5: 1.33 (d, 15 3H), 2.10 (t, 1H), 3.08 (s, 3H),
3.78 (m, 2H), 3.82 (s, 3H), 4.57 (m, 1H), 6.80 (m, 2H),
7.15   (m, 3H), 7.25 (m, 2H), 7.93 (d, 2H), 8.43 (s,
1H); m/z 444 (M-H) Example 2: This example illustrates
formation of a compound of formula (VIII).  20
3-(3,5-Difluorophenoxy)-5-(2-methoxy-l-methylethoxy)ben
zoic acid. F 0'( \ OLO~ F 01 i'j""O~
3-(3,5-difluorophenoxy)-5-(2-methoxy-l-methylethoxy)ben
zonitrile (1.00 equiv; 9.40  mmol; 3.00 g) was charged
to a 100ml round-bottomed flask (1 neck, condenser, 25
magnetically stirred) with ethanol (515 mmol; 30.0 ml;
23.7 g). Water (138 mmol; 2.49  ml; 2.49 g), then
sodium hydroxide (18.9M in water, 47.0 mmol; 2.49 ml;
3.75 g) was WO 2006/040527 PCT/GB2005/003882  -35
charged and the mixture heated to reflux (bath
temperature 90C) for 4 hours. The mixture  was cooled
and solvent removed in vacua affording a colourless
solution (water not  removed). The mixture was
partitioned between water (50m1) and MTBE (50m1) and
the  layers separated (aqueous layer pH = 14). The
aqueous phase was acidified with HCl 5 solution (2M,
aq, 50m1) and extracted with MTBE (50m1). The organic
layer was dried  over MgSO4, filtered and the volatiles
removed in vacuo affording 3-(3,5-
difluorophenoxy)-5-(2-methoxy-l-methylethoxy)benzoic
acid as a colourless oil (3.15g,  99%). IH NMR (400
MHz, CDC13) 6: 7.49 (m, 1H), 7.34 (m, 1H), 6.87 (m,
1H), 6.54 (m, 3H),   10 4.62 (m, 1H), 3.57 (m, 2H),
3.42 (s, 3H), 1.34 (d, 3H). 3-(3,5-Difluoronh
enoxy)-5-(2-methoxv-l-methvlethoxv)benzonitrile.  F  CN
F CN I1  HO F Br 0j F 0 O  3,5-Difluorophenol (2.00
equiv; 51.8 mmol; 6.74 g) was charged to a 100ml round 



15 bottomed flask (3 necks, 2 stoppers, air condenser
with argon inlet, magnetically stirred,  oven dried)
followed by NMP (471 mmol; 45.3 ml; 46.7 g) and cesium
carbonate (51.8  mmol; 16.9 g). The mixture was sparged
with argon for 10 minutes then cuprous  monochloride
(6.48 mmol; 641 mg),
2,2,6,6-tetramethyl-3,5-heptanedione, (1.30 mmol;  271
l; 239 mg) and
3-bromo-5-(2-methoxy-l-methylethoxy)benzonitrile (1.00
equiv; 25.9  20 mmol; 7.00 g) were charged
sequentially. The mixture was sparged with argon for 5
minutes then heated to 120C and stirred for 24 hours.
The reaction mixture was cooled  and partitioned
between HCl solution (1M, aqueous, 200 ml) and MTBE
(200 ml). The  layers were separated and the organic
portion washed with NaOH solution (1M, aq, 200  ml),
water (200 ml) and brine (200 ml). The resultant
organic solution was dried over 25 MgSO4, filtered and
the solvent removed in vacuo affording a brown oil.
This material  was purified by flash column
chromatography affording 3-(3,5-difluorophenoxy)-5-(2-
methoxy- 1 -methylethoxy)benzonitrile as a pale yellow
oil (5.17g, 63%). 'H NMR (400  MHz, CDC13) S: 7.01 (s,
1H), 6.86 (m, 2H), 6.62 (m, 1H), 6.53 (m, 2H), 4.54 (m,
1H), 3.53  (m, 2H), 3.39 (s, 3H), 1.32 (d, 3H). WO
2006/040527 PCT/GB2005/003882  -36
3-Bromo-5-(2-methoxv-l-methylethoxy)benzonitrile  CN CN
/ I HOJ~.Io\ Br \ F Br NaHMDS (148 mmol; 27.2 g) was
charged to a 1000ml round-bottomed flask (4 necks,  5
thermometer, pressure-equalising dropping funnel,
stopper, nitrogen inlet, magnetically  stirred, oven
dried, nitrogen purged), followed by DMF (300ml). The
mixture was stirred  for 5 minutes then
1-methoxy-2-propanol (1.50 equiv; 148 mmol; 14.3 ml;
13.4 g) was  added dropwise over a 10-minute period.
The reaction temperature increased to 25C.  The mixture
was cooled using a cold-water bath to 23C, then
3-bromo-5 10 fluorobenzonitrile (1.00 equiv; 99.0 mmol;
20.0 g) in DMF (90m1) was added over a 5  minutes
period (cold water bath still present). The mixture
warmed to 27C during  addition, turning from yellow to
brown. A line wash of DMF (1 Oml) was added. The
mixture was stirred at ambient temperature for 30
minutes, then quenched by addition of  HCl solution
(2M, aqueous, 200m1), the dark brown reaction mixture
turning pale yellow. 



15 The mixture was poured into water (400m1) and
extracted with EtOAc (3x400ml). The  combined organic
extracts were washed with water (3x400m1) and dried
over MgSO4,  filtered and the solvent removed in vacuo
affording 3-bromo-5-(2-methoxy-1-
methylethoxy)benzonitrile as an orange oil (25.38g,
95%). 'H NMR (400 MHz, CDC13) S:  7.32 (s, 1H), 7.26
(s, 1H), 7.11 (s, 1H), 4.58-4.55 (m, 1H), 3.59-3.48 (m,
2H), 3.41 (s, 3H),  20 1.33-1.31 (d, 3H). Example 3: WO
2006/040527 PCT/GB2005/003882  -37- Synthetic Route OOH
CN ~0T0 I OH  F I CN -O OH F I CN NaHMDS L0~0 q, -TII F
K2C% 0 0 NaOH 0 0 I / 0, 0  SO /S / O 0 CDI HN  o "o 0
ZN, HO~TO \ H N HCy UMeOH I -(?I'- H  , /O 3-f
(1S)-2-tert-Butoxy-l-methylethoxyl-5-14-(methylsulfonyl
)phenoxyl benzonitrile  0/OH  F I CN I 0 0 CN i IY 1~1
O 0 NaH q  O 5   To a 3-necked round-bottomed flask
(100 ml with condenser, septum thermometer and  



magnetic follower) was charged sodium hydride (32.96
mmol, 1.32 g). The flask was  placed under an inert
atmosphere and dry NMP (80 ml) was charged. To the
resulting  suspension was charged
(S)-1-tert-butoxy-2-propanol (30.21 mmol; 3.99 g; added
in 0.2m1 10 aliquots with temperature control to
control H2 evolution). Once gas evolution had ceased
3-fluoro-5- (4-methanesulfonyl-phenoxy)benzonitrile
(see Example 1, 27.46 mmol, 8.0 g)  was added in one
portion. The reaction mixture was heated to 70C for 3
hours. The  reaction was cooled to room temperature and
toluene (240m1) was added followed by  water (240 ml).
The contents were stirred at room temperature for 30
minutes and then 15 transferred to a separating funnel.
The two layers were separated and the aqueous layer
was further extracted with toluene (240 ml). The
organic extracts were combined and  washed once with
sodium hydroxide (160 mmol, 160 ml) and then with water
(4 x 160m1). WO 2006/040527 PCT/GB2005/003882  -38 The
toluene was removed in vacuo to leave an oil that
slowly solidified (9.20 g; 83.02%  yield). 'H NMR (400
MHz, d-6 DMSO) 8: 7.92 (d, 2H) 7.33 (s, 1H); 7.23 (d,
2H); 7.19 (s, 1H);  7.07 (t, 1H); 4.62 (m, 1H); 3.44
(m, 2H); 3.19 (s, 3H); 1.21 (d, 3H); 1.07 (s, 9H). 5
3-1(1S)-2-tert-Butoxy-l-methylethoxyl-5-[4-(methylsulfo
nyl)phenoxylbenzoic acid  `11 0  00 1~1 CN 1 xO1-'p I
OH  O NaOH 0  O 0
3-[(1S)-2-tert-Butoxy-l-methylethoxy]-5-[4-(methylsulfo
nyl)phenoxy]benzonitrile (23.7  10 mmol; 9.56 g) was
dissolved in ethanol (95.60 ml), and transferred to a
250m1 round  bottomed flask, using ethanol (5 ml) to
wash the residual solid from the flask. Water (6.25
ml) and sodium hydroxide (118.5 mmol; 6.30 ml) was
added and the reaction was heated  to reflux for 18
hours. The ethanol was removed in vacuo. The residual
yellow suspension  was dissolved in MTBE (162.5 ml) and
water (162.5 ml). The two layers were separated, 15 the
MTBE layer was discarded and the aqueous layer was
acidified with 2M HCl (100 ml).  The aqueous layer was
extracted twice with MTBE (162.5 ml). The organic
extracts were   combined and dried with magnesium
sulfate, the MTBE was removed in vacuo, to give the  



desired product (7.0g, 69.9% yield). 'H NMR (400 MHz,
d-6 DMSO) S: 7.92 (d, 2H), 7.32 (s, 1H), 7.21 (d, 2H),
7.10 (s, 1H),  20 7.00 (t, 1H), 4.53 (m, 1H), 3.42 (m,
2H), 3.19 (s, 3H), 1.22 (d, 3H), 1.09 (s, 9H). WO
2006/040527 PCT/GB2005/003882  -39 (13-f
(1S)-2-tert-Butoxy-l-methylethoxyl-5-14-
(methylsulfonyl)phenoxyl
benzoylloxy)(tert-butyl)ammonium  O H  01-1yO OH NH2
O^/O I O-N~  H O MTBE O O a 0   5 A solution of
tert-butylamine was prepared by charging
tert-butylamine (0.31 L, 2.94 mol)  to a reaction
vessel containing MTBE (2.27L). The solution was
stirred at ambient  temperature and then charged into a
second reaction vessel containing 3-[(15)-2-tert-
butoxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]ben
zoic acid (1.13 Kg, 267 mol) 10 and MTBE (2.54 Q. The
temperature was maintained between 20-30C during the
addition, the residual tert-butylamine was washed in
with MTBE (0.57 L). The reaction  mixture was heated to
38-40C for 3 hours under a nitrogen atmosphere. The
reaction  mixture was cooled to 18-25C over 1-2 hours
and then held until crystallisation occurred.  The
product was isolated by filtration washed twice with
MTBE (2.28 L), and dried in a 15 vacuum oven at 38-40C.
This resulted in (1.32 Kg, 100% yield) of the title
compound.  1H NMR (400 MHz, CDC13) 5 7.86 (d, 2H), 7.47
(s, 1H), 7.26 (s, 1H), 7.08 (d, 2H), 6.74   (t, 1H),
4.45 (sextet, 1H), 3.56 (dd, 1H), 3.37 (dd, 1H), 3.04
(s, 3H), 1.30 (d, 3H), 1.25 (s,  9H), 1.16 (s, 9H) 20
3-f(1S)-2-tert-Butoxy-l-methylethoxyl-5-14-(methylsulfo
nyl)phenoxylbenzoic acid  0 0  ~0 0 0 >~O1-YO I OH H 



aqueous  citric acid 0 0 c  0 MTBE , 0  0 0 0  Aqueous
citric acid was prepared by dissolving citric acid
(7.35 g, 38.25 mmol) in water  (100 mL). The aqueous
citric acid solution was added to a reaction vessel
containing ({3  WO 2006/040527 PCT/GB2005/003882  -40
[(IS
)-2-tert-butoxy-l-methylethoxy]-5-[4-(methylsulfonyl)ph
enoxy]benzoyl} oxy)(tert- butyl)ammonium (10 g at
94.6%w/w,19.13 mmol) and MTBE (80 mL). The two-phase
mixture was stirred for 30 minutes at ambient
temperature. The two phases were  separated, and the
aqueous phase was extracted with MTBE (80 mL). The two
organic 5 phases were combined and washed three times
with brine (3 x 80 mL), followed by water  (2 x 80 mL).
The combined MTBE extract was distilled down to low
volume, fresh MTBE  (80 mL) was added and the mixture
was distilled down to low volume. Acetonitrile (120
mL) was added and the mixture was distilled down to low
volume at 50C, 209mbar. This  azeodrying was repeated
once more to provide a dry acetonitrile solution of the
title  10 compound, which was used directly in the next
stage. IH NMR (400 MHz, CDC13) S 7.91 (d, 2H), 7.54 (s,
1H), 7.33 (s, 1H), 7.12 (d, 2H), 6.91  (t, 1H), 4.53
(sextet, 1H), 3.58 (dd, IH), 3.43 (dd, 1H), 3.07 (s,
3H), 1.34 (d, 3H), 1.19 (s,  9H) 15
3-I(1S)-2-tert-Butoxy-l-methylethoxvl-N-(1-methvl-lH-ny
razol-3-vl)-5-[4- (methylsulfony4"henoxylbenzamide .  Z
~0~0 I OH CDI 0 I; H N  OS I i H2N~N OS I i 0  20
1,1'-Carbonyldiimidazole (CDI) (7.44 mmol, 1.21 g) was
charged to a 25ml 3-necked  round bottomed flask
(equipped with condenser, nitrogen line, magnetic
stirrer,  



thermometer, and septum). The flask was placed under an
inert atmosphere and THE  (160.9 mmol, 13.1 ml) was
added. 3-[(1S)-2-tert-Butoxy-l-methylethoxy]-5-[4-
(methylsulfonyl)phenoxy] benzoic acid (6.20 mmol, 2.62
g) was dissolved in THE (10.48 25 ml) and added to the
flask in 2m1 aliquots over 5 minutes, then washed in
using further  THE (5 ml). The solution was stirred at
room temperature for 1 hour. The reaction  temperature
was increased to 60C and 3-amino 1-methyl pyrazole
(6.82 mmol; 662.2 ml) WO 2006/040527 PCT/GB2005/003882
-41 dissolved in toluene (13.1 ml) was added to the
reaction in one portion then washed in  using further
toluene (4 ml). The reaction was held at 60C for 18
hours. The solvent was  removed in vacuo to leave a
thick yellow oil, MTBE (100 ml) and sodium hydroxide
(1M,  50 ml) were added, the two layers were separated
and the organic layer was washed with 5 sodium
hydroxide (1M, 20 ml) followed by HCl (2M, 30 ml). The
organic layer was dried  with magnesium sulfate and the
solvent was removed in vacuo to give a thick yellow
oil.  A small quantity was purified using flash column
chromatography (eluent 80% isopropyl  acetate:20%
iso-hexane) to give the desired product.  H NMR (400
MHz, d-6 DMSO) S: 10.89 (s, 1H), 7.96 - 7.92 (m, 2H),
7.60 (d, 1H), 7.50  10 (s, 1H), 7.29 (s, 1H), 7.27 -
7.21 (m, 2H,), 6.91 (t, 1H), 6.56 (d, 1H), 4.64 - 4.54
(m, 1H),  3.78 (s, 3H), 3.60 - 3.46 (m, 2H), 3.21 (s,
3H), 1.24 (d, 3H). An alternative procedure: 15 To a
dry 1L jacketed vessel under nitrogen atmosphere was
charged acetonitrile (250 mL).  Overhead stirring was
commenced and the reaction warmed to 25C. Once the
reaction  reached the required temperature CDI (149.11
mmol, 24.18 g) was charged to the reactor.  A 39.8%w/w
solution of 3-[(1S)-2-tent-butoxy-l-methylethoxy]-5-[4
(methylsulfonyl)phenoxy]benzoic acid in acetonitrile
was then charged to the reaction as a   20 constant
flow over 90 minutes. Completion of this addition was
followed by addition of a  line wash of acetonitrile
(50 mL). The resulting solution was then stirred at 25C
for 30  minutes. The reaction temperature was then
increased to 60C and 3-amino 1-methyl pyrazole
(117.51mmol, 17.24g) dissolved in acetonitrile (50 mL)
was charged to the reaction in one  25 portion followed
by an acetonitrile (50mL) line wash. The reaction was
held at 60C for 18 hours. HPLC analysis found the
solution to contain 11.71%w/w of the required amide  



product. This represented a 91% yield (53.78g;
100.72mmol) of the title compound. The  solution was
used directly in the following reaction without
isolation of the product. H NMR (400 MHz, DMSO) 10.89
(s, 1 H, NH), 7.96 - 7.92 (m, 2H), 7.60 (d, 1H), 7.50
30 (m, 1H), 7.30 (m, 1H), 7.26 - 7.22 (m, 2H), 6.91 (t,
1H), 6.56 (d, 1H), 4.70 - 4.62 (m,  111), 3.78 (s, 3H),
3.60 - 3.46 (m, 2R), 3.21 (s, 3H), 1.25 (d, 3H). F 3 WO
2006/040527 PCT/GB20051003882  - 42  3-
2(1S)-2-Hydroxy-l-methylethoxvl-N-(1-methyl-1H-pyrazol-
3-yl)-5-f4- (methylsulfonvl)phenoxyl benzamide 00 O N N
HO r O N N  1  IPII H H 0  0 I O 0  5  To a 25m1
round-bottomed flask was charged
3-[(1S)-2-teri-butoxy-l-methylethoxy]-N-(1-
methyl-1H-pyrazol-3-yl)-5-[4-(methylsulfonyl)phenoxy]be
nzamide (498.4 mol, 250.0  mg). This was dissolved in
methanol (4 ml) and HCl (4 ml) was added to the flask
in one  portion. The reaction was heated to 50C for 1.5
hours. Solvent was removed in vacuo to 10 yield a
colourless solid that quickly changed to liquid form on
standing. The liquid was  dissolved in `PrOAc (10 ml)
and water (10 ml). The aqueous layer was extracted with
further `PrOAc (10 ml). The combined organic layer was
dried with MgSO4 and the  solvent was removed in vacuo
to yield crude title product (142 mg; 63.95% yield) as
a  white foamy solid. 15 A sample of this material (110
mg) was dissolved in ethanol (0.5 ml) and then heated
to  reflux. The solution was then cooled to room
temperature and a small spatula of the  product was
added at 45-50C to provide a seed to aid
recrystallisation. After several days  stirring, the
recrystallised solid was isolated by filtration to
yield the desired product as a  crystalline solid (50
mg, 45% yield). 



1  20 H NMR (400 MHz, d-6 DMSO) 5: 10.89 (s, 1H), 7.97
- 7.92 (m, 2H), 7.60 (d, 1H), 7.50  (s, 1H), 7.30 (s,
lH), 7.27 - 7.22 (m, 2H), 6.91 (t, 111), 6.57 (d, 1H),
4.88 (t, 1H), 4.63 - 4.55 (m, 1H), 3.77 (s, 3H), 3.60 -
3.52 (m, 1H), 3.21 (s, 3H), 1.24 (d, 3H) An alternative
procedure:  25 WO 2006/040527 PCT/GB2005/003882  -43
3-3(1S)-2-Hydroxy-l-methvlethoxvl-N-(1-methyl-1H-pyrazo
l-3-yl)-5-14- (methylsulfonvfphenoxylbenzamide
hydrochloride O ~ O N` ZN.  0~ / H N HO"YO \ H N  Y HCI
0 \ 0 o I o  is ~S  0 p  S 5 A solution of
3-[(lS)-2-tent-butoxy-l-methylethoxy]-N-(1-methyl-1H-py
razol-3-yl)-5-[4 (methylsulfonyl)phenoxy]benzamide
(456.32 g of an 11.41% w/w solution in acetonitrile;
103.80 mmol) was charged to a jacketed vessel. The
stirred mixture was heated to  between 93C and 101C
(jacket temperature) and solvent was removed by
distillation  under atmospheric pressure until a total
of 370 mL of distillate was collected. The mixture 10
was then cooled (jacket temperature 30C) and MTBE (500
mL) was added to give a  cloudy mixture. The jacket
temperature was set to 20C and aqueous hydrochloric
acid  (250 mL of a 2.l OM solution) was added when the
temperature of the reaction mixture  reached 23.6C. The
mixture was stirred for 10 minutes then separated. The
upper organic  layer washed with water (250 mL) and the
layers were separated. The retained organic 15 layer
was heated (jacket temperature 68C) and solvent removed
by distillation under   atmospheric pressure until a
total of 440 mL of distillate was collected. Isopropyl
alcohol  (300 mL) was then added to the mixture in the
vessel. The jacket temperature was set to  95C and
solvent removed by distillation under atmospheric
pressure until a total of  



250mL of distillate was collected. The mixture was
cooled to between 20 and 21C and a 20 solution of
hydrogen chloride (5.52 M in isopropanol, 616 mL) was
added. The mixture  was heated to 50C over 40 minutes.
The mixture was maintained at 50C for a further 70
minutes before addition of a seed of
3-[(1S)-2-hydroxy-1-methylethoxy]-N-(l-methyl-lH-
pyrazol-3-yl)-5-[4-(methylsulfonyl)phenoxy]benzamide
(66mg). The mixture was stirred  for a further 15 min
then seeded once more (53mg). The mixture was set on a
pre 25 programmed cooling ramp to 15C over 400 min. The
product started to crystallise  approximately 40
minutes after initiation of the cooling profile. After
stirring for  approximately 20 hours after initiation
of the cooling ramp, the crystallised product was WO
2006/040527 PCT/GB2005/003882  -44 collected by
filtration. The collected solid was washed with MTBE
(150 mL). The  product cake was sucked dry on the
filter then subjected to further drying in vacuum for
approximately 18 hours at 45C to give the title product
(40.52g; with a purity of 94.22%  w/w by HPLC assay
(73.4% yield after correction for assay)). 5 1H NMR
(400 MHz, DMSO) S 10.90 (s,1H), 7.97 - 7.91 (m, 2H),
7.60 (d, 1H), 7.50 (s,  1H), 7.30 (s, 1H), 7.27 - 7.22
(m, 2H), 6.91 (t, 1H), 6.56 (d, 1H), 5.52 (br s), 4.64
- 4.55  (m, 1H), 3.77 (s, 3H), 3.61 - 3.45 (m, 2H),
3.21 (s, 3H), 1.24 (d, 3H)
3-f(1S)-2-Hydroxy-1-methylethoxyl-N-(1-methyl-lH-pyrazo
l-3-yl)-5-14- 10 (methylsulfonvl)phenoxylbenzamide O Z
N, H0-"-f0 H HCI NaO HO"TO I H' 'N N  HCO3 (aq) Y  0
MTBE o 0 pQ DSO A
3-[(1S)-2-Hydroxy-l-methylethoxy]-N-(1-methyl-lH-pyrazo
l-3-yl)-5-[4- 15 (methylsulfonyl)phenoxy]benzamide
hydrochloride (2907.8 g, 6.03 mol)  and ethyl acetate
(30 L) were charged to the reaction vessel and stirred
to give a thick  cream slurry. Saturated aqueous sodium
hydrogen carbonate solution (7.3 L) was charged  to the
reaction over at least 15 minutes (to control gas
evolution). The mixture was stirred  



for at least 30 minutes until the solid had dissolved
to give a clear solution. The aqueous 20 phases was
removed and discarded, the organic phase was washed
with water (14.6 L), and  screened into the
crystallising vessel. The reaction mixture was
azeo-dried by distillation;  the ethyl acetate solution
was distilled from 31.0 L down to 14.5 L, fresh ethyl
acetate  (14.5 L) was added and the distillation was
repeated until there was 14.5 L of ethyl acetate
remaining in the reaction vessel. The reaction mixture
was cooled to 45C at  25 0.4C/minute, and then held at
45C for 18 hours. The reaction mixture was seeded,
MTBE (29 L) was added to the reaction mixture over -l
hour, maintaining the reaction  temperature at 45C; the
mixture was then stirred at this temperature for 3
hours prior to I A WO 2006/040527 PCT/G82005/003882
-45- cooling to 20C at -0.4C/min. The mixture was held
at 20C for 18 hours, the product  was then isolated by
filtration and washed with MTBE (6.0 L) and dried in a
vacuum oven  at 40C. This resulted in 2216 g (82%
yield) of the title product. 1H NMR (400 MHz, DMSO) 6
10.86 (s, 1H), 7.91 (d, 2H), 7.56 (d, 1H), 7.47 (s,
1H), 5 7.26 (s, 111), 7.20 (d, 2H), 6.88 (t, 111), 6.53
(d, 1H), 4.85 (t, 1H), 4.55 (sextet, 1H), 3.73  (s,
3H), 3.57 - 3.42 (m, 2H), 3.17 (s, 3H), 1.20 (d, 3H)
13C NMR (100MHz, DMSO) 5 162.98, 160.80, 159.46,
155.85, 146.78, 136.76, 135.15,   130.89, 129.59,
118.19, 111.07, 110.91, 110.79, 97.41, 75.09, 64.08,
43.74, 38.29, 16.38  10 S WO 2006/040527
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Claims 1. A process for making a compound of formula
(I),  R\0 H  rX H  _ HET-t \ / O  0 (RZ)m (R)n   5 (I)
said process comprising a) reaction of a compound of
formula (II) X2 / I X'  X3  (u)  10 wherein X' is
carboxyl or a precursor thereof, X2 is F and X3 is
selected from F, Br and OH;  with:  i) a compound of
formula (III) by nucleophilic aromatic substitution of
X2 using a suitable  base in a suitable solvent, R\ /OH
15 x Gil) wherein X is as defined for formula (I) below
and Rl is selected from methyl,  methoxymethyl and
hydroxymethyl (or a protected version thereof); 



and  20 ii) a compound of formula (IV) by nucleophilic
aromatic substitution using a suitable base  in a
suitable solvent, or, when X3 is Br, under conditions
suitable for an Ullman ether  reaction, WO 2006/040527
PCT/GB2005/003882  -50 X4  (R2)m (R3)n  (IV) wherein
R2, R3, m and n are as defined for formula (I) and X4
is OH when X3 is F or Br,  and X4 is a leaving group
when X3 is OH; 5 b) where necessary, conversion of X1
into a carboxylic acid; and  c) coupling of the
carboxylic acid group to a compound of formula (V);
HZN- HET and thereafter if necessary: 10 i) converting
a compound of formula (I) into another compound of
formula (I); ii) where R' is a protected version of
hydroxymethyl, removal of the protecting group;  iii)
forming a pro-drug; and/or iv) forming a
pharmaceutically acceptable salt;  wherein in a
compound of formula (I): 15 R' is hydroxymethyl,
methoxymethyl or methyl;   X is methyl or ethyl; R2 is
selected from -C(O)NR4R5, -SO2NR4R5, -S(O)PR4 and
HET-2; HET-1 is a 5- or 6-membered, C-linked heteroaryl
ring containing a nitrogen atom in the 2- position and
optionally 1 or 2 further ring heteroatoms
independently selected from 0, N  20 and S; which ring
is optionally substituted on an available carbon atom,
or on a ring nitrogen atom provided it is not thereby
quaternised, with 1 or 2 substituents  independently
selected from R6; HET-2 is a 4-, 5- or 6-membered, C-
or N-linked heterocyclyl ring containing 1, 2, 3 or 4
heteroatoms independently selected from 0, N and S,
wherein a -CH2- group can 25 optionally be replaced by
a -C(O)- , and wherein a sulphur atom in the
heterocyclic ring  



may optionally be oxidised to a S(O) or S(0)2 group,
which ring is optionally substituted WO 2006/040527
PCT/GB2005/003882  -51 on an available carbon or
nitrogen atom by 1 or 2 substituents independently
selected from  R7; R3 is selected from halo,
fluoromethyl, difluoromethyl, trifluoromethyl, methyl,
methoxy  and cyano; 5 RR is selected from hydrogen,
(1-4C)alkyl [optionally substituted by 1 or 2
substituents  independently selected from HET-2, -ORS,
-S02R5, (3-6C)cycloalkyl (optionally  substituted with
1 group selected from R) and -C(O)NR5R5],
(3-6C)cycloalkyl (optionally  substituted with 1 group
selected from R7 and HET-2;  R5 is hydrogen or
(1-4C)alkyl; 10 or R4 and R5 together with the nitrogen
atom to which they are attached may form a
heterocyclyl ring system as defined by HET-3; R6 is
independently selected from (1-4C)alkyl, halo,
hydroxy(l-4C)alkyl, (1-4C)alkoxy(l- 4C)alkyl,
(1-4C)alkylS(O)p(l-4C)alkyl, amino(14C)alkyl,
(1-4C)allrylamino(1-4C)alkyl,
di(1-4C)alkylamino(l-4C)alkyl and HET-4; 15 or, when
HET-1 is 2-pyridyl, R6 may additionally be carboxy; R7
is selected from-ORS, (1-4C)alkyl, -C(O)(1-4C)alkyl,
-C(O)NR4R5, (1-4C)alkoxy(1- 4C)alkyl, hydroxy(l
-4C)alkyl and -S(O)pRS; HET-3 is an N-linked, 4 to 6
membered, saturated or partially unsaturated
heterocyclyl  ring, optionally containing 1 or 2
further heteroatoms (in addition to the linking N atom)
20 independently selected from 0, N and S, wherein a
-CH2- group can optionally be replaced  by a -C(O)- and
wherein a sulphur atom in the ring may optionally be
oxidised to a S(O) or  S(0)2 group; which ring is
optionally substituted on an available carbon or
nitrogen atom  by 1 or 2 substituents independently
selected from R8; or HET-3 is an N-linked, 7 membered,
saturated or partially unsaturated heterocyclyl ring,
25 optionally containing 1 further heteroatom (in
addition to the linking N atom)  independently selected
from 0, S and N, wherein a -CH2- group can optionally
be replaced  by a -C(O)- group and wherein a sulphur
atom in the ring may optionally be oxidised to a  S(O)
or S(0)2 group; which ring is optionally substituted on
an available carbon or  nitrogen atom by 1 or 2
substituents independently selected from R8; or 



30 HET-3 is an 6-10 membered bicyclic saturated or
partially unsaturated heterocyclyl ring,  optionally
containing 1 further nitrogen atom (in addition to the
linking N atom), wherein a -52- -ate- group can
optionally be replaced by a -C(O)-; which ring is
optionally substituted on  an available carbon or
nitrogen atom by 1 substituent selected from hydroxy
and R3; Rs is selected from-OR", (1-4C)afkyl,
-C(O)(1-4C)alkyl,-C(O)NRtR5, (1.4C)alkylamiuo,
di(1-4C)alkylarnino, HIET-3 (wherein said ring is
unsubstituted), (l-4C)alkoxy(1-4C)atkyl,  5
hydroxy(1-4C)alkyl and -S(O)pR5; HET-4 is a 5- or
6-membered, C-or N- linked unsubstituted heteroaryl
ring containing 1, 2  or 3 ring heteroatoms
independently selected from 0, N and S;. p is
(independently at each occurrence) 0,1 or 2;  iii is 0
or 1; and 10 nis0,1or2; provided that when m is 0, then
n is I or 2.. 2. A process as claimed inClaim 1,
wherein in the compound of formula (1),. R' is
hydroxyr: ethyl or methoxymethyl; and X is methyl. 15
3. A process. as claimed in Claim 1. or Claim 2,
wherein in the compound of formula  (1), in is 1, n is.
0 and R2 is methylsulfbnyl. 4. A process as claimed in
Claim 1, wherein the compound of formula (I) is a
compound of formula (Ia) R``0 COZiH  X N 0  p l 0 c
ffe)n Formula (Ia) R3 is selected from fluoro, chioro,
methyl and methoxy;  R' is selected from methyl and
methoxymethyl;  nis0,1or2; 



X is methyl. WO 2006/040527 PCT/GB2005/003882  -53 5. A
process as claimed in Claim 1 wherein step a(i) is
carried out before step a(ii)  such that the sequence
of reactions comprises: x2 / x' R1 O xt R~O / xt  x I:
X3 (VI) x3 0 (VIII)  (II) (R2)m   (R3)n  5 6. A process
as claimed in Claim 1 wherein step a(ii) is carried out
before step a(i)  such that the sequence of reactions
comprises: X z X t Xz XI R Y 0 Xt  \ I \ X x 0 O  1111
(R)m (R2)m  (VII) (R3)n (VIII) (R3)n 5 10 7. A process
as claimed in Claim 1, which is a process for making a
compound of  formula (Ib), said process comprising: i)
reaction of difluorobenzonitrile (ila) with
4-methanesulfonylphenol to give the  compound of
formula (Vila); (ii) reaction of the compound of
formula (Vila) with the compound of formula (lira) 15
(wherein R18 is methoxymethyl, hydroxymethyl or a
protected version thereof) to give the  compound of
formula (VIIIa); (iii) hydrolysis of the nitrite to
give the compound of formula (VIITb); reaction with a
hetreocyclic amine to give the compound of formula
(lb); and thereafter if necessary: 20 i) converting a
compound of formula (Tb) into another compound of
formula (lb); ii) where Rla is a protected version of
hydroxymethyl, removal of the protecting group; 



i. WO 2006/040527 PCT/GB2005/003882  -54- iii) forming
a pro-drug; and/or iv) forming a pharmaceutically
acceptable salt; Rl \ OH F \ CN 0 I OH F \ CN IIIa i
R"40 \ CN  11 F \ 0 \ O   I /  IIa 0 Vila is. Villa  O
O   0  Rla Q \ N, HET-1 E9 H Rl \/O I \ OH HZN- HET-1 0
4 \ O I \\ O / VIIIb  0 Ib DSO  5 8. A process as
claimed in Claim 7, wherein Rte is methoxymethyl or
tertbutoxymethyl. 9. A process as claimed in Claim 7 or
Claim 8, wherein HET-1 is pyrazolyl,  10 optionally
substituted with (1-4C)alkyl. 10. A process as claimed
in any one of Claims 7 to 9 wherein the compound
(VIIIb) is  isolated as a salt. 15 11. A process as
claimed in any one of Claims 7 to 10 wherein the
compound of  formula (Ib), wherein Rte is methoxymethyl
or tertbutoxymethyl, is subsequently  converted to a
compound of formula (Ib) wherein RIe is bydroxymethyl.
12. A process as claimed in Claim 11 wherein the
compound of formula (VIUb) is  20 converted to the
compound of formula (lb) (wherein Rte is hydroxymethyl)
without 



WO 2006f0,91527 YC11G82005/003882  -55 isolation, of
the intermediate compound of formula (Ib) (wherein Rya
is methoxymethyl. or  tertbutoxymethyl). 13. A compound
of formula (VII) as defined in Claim 6 which is  5
3-fluoro-5-[4-(methanesulfonyl)phenoxy]benzonitrile.
14. A compound of formula (VIII) as defined in Claim 5
which is a compound selected.  from:
3-[(1S)-2-methoxy-1-methylethoxy]-5-[4-(methylsulfonyl)
phenoxy] benzonitrile [and the  10 racemic version]'.;
3-[(1S)-2-tert-butoxy-l-methylethoxy1-5-[4-(methylsuulf
onyl)phenoxy]benzonitrile;
3-[(IS)-2-tert-butoxy-l.-methylethoxy]-5-(4-(methylsulf
onyl)phenoxy]benwoic acid,  morpholine salt of
3-j(1S)-2-tent-butoxy-1-methylethoxy]-5-[4
(methyisulfonyl)pbenoxy]benzoic acid; 15
tert-butylamine salt of
3-[(1S)-2-tent-butoxy-l-methylethoxy]-5-[4-
(methylsulfonyl)phenoxy]benzoic acid. 15. The compound
3-[(1S)-2-tent-butoxy-l-methylethoxy]-N-(l-methyl-].H-p
yrazoi-3- yi)-5-[4-(methylsulfonyl,)phenoxy]benzamide..
20 




