
WO 2007/007044  PCT/2006/002471  HETEROARYL BENZAMIDE DERIVATIVES FOR USE
AS GL  ACTIVATORS IN THE TREATMENT OF  DIABIEES The present invention
relates to a group of betrzoyl amino beterocyclyl compounds  which are
useful in the treatment or prevention of a disease or medical condition
mediated  5 through glucakinase (GLK or (1K), leading to a decreased
glucose threshold for insulin secretion. In addition the compounds are
predicted to lower blood glucose by increasing  hepatic glucose uptake.
Such compounds may have utility in the treatment of'1Type 2  diabetes and
obesity. The invention also relates to pharmaceutical compositions
comprising said compounds and to methods of treatment of diseases mediated
by GLK 10 using said compounds. . l In the pancreatic fl-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 race of 15 phosphorylation of glucose to glucose-4-phosphate
(Ci-&P) which is catalysed by  glucokinase (GLK) [1 ]. GLK has a high
(6-19mM) 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, coos: notably pancreatic fi-cella and liver cells (hepatocytes)
[1 ]. In these cells  GLK activityis rate limiting for glucose utilisation
and therefore re gulates the extent of 20 glucose induced insulin secretion
and hepatic glycogen synthesis. These processes are  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]. 25 Hyperglycaemia in MODY-2 patients results from
defective, glucose utilisation in both the  pancreas and liver f 5].
Defective glucose utilisation in the pancreas of MODY-2 patient.  results
in a raised threshold for glucose stimulatednsulin secretion. Conversely,
rare  activating mutations of GI.K reduce this threshold resulting in
familial hyperi nsulinism (6,  6a, 7]. In addition to the reduced GLK
activity observed in MODY-2 diabetics, hepatic 



30 glucokinase activity is also decreased in type 2 diabetics [S].
Importantly, global or liver  seicetive 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 WO 21Nt7itxI7IU 1
P(-IBC. R211(IfitINl2 t i I 2- treatment of type 2 diabetics with fructose
improves glucose tolerance through stimulation  of hepatic glucose
utilisation 1131. This effect is believed to be mediated through a
fructose induced increase in cytocolic GLK activity in the hepatocytc by
the mechanism  described below [131. 5 Hepatic GLK activity is inhibited
through association with G L K regulatory protein  (GLKRP). 'The GLKIGLKRP
complex is stabilised by Fructose-6-phosphate (F6P)  binding to the Cri.KRP
and destabilised by displacement of this sugar phosphate by  fruclose-
I-phosphate (FIP). FI P is generated by fructokinase mediated
phosphorvlation of  dietary fructose. Consequently, GLKIGLKRP complex
integrity and hepatic GLK activity 10 is regulated in a nutritionally
dependent manner as F6P is dominant in the post-absorptive  state whereas F
1 P predominates in the post-prandial state. In contrast to the hepatocyte,
the pancreatic [i-cell expresses GLK in the absence ofGLKRP. Ther fore.
ji-cell G1.K  activity is regulated extensively by the availability of its
substrate, glucose. Small  molecules may activate GLK either directly or
through destabilising the GI.KIGLKHP 15 complex. The former class of
compounds are predicted to stimulate glucose utilisation in  both the liver
and the pancreas whereas the latter are predicted to act selectively in the
liver. However, compounds with either pro file are predicted to be of
therapeutic benefit in  treating Type 2 diabetes as this disease is
characterised by defective glucase utilisation in  both tissues. 20 (ILK,
GLKRF' and the Kerr channel are expressed in neurones of the  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 nrectic  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 25 ambient glucose
concentrations [ 17. 19, 21, 22]. The ability of these neurones to sense  



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
glucokina.se, stimulate food intake in lean rats [29, 30].  In contrast,
icy infusion of glucose suppresses feeding [31]. Thus, small molecule 30
activators of (iLK may decrease food intake and weight gain through central
effects on  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 WO 21 M]7A1 M 17a 4 1 P C -M. B
2na67 W 2-17 I  -3 synergistic to the effects of the same compounds acting
in the liver and/or pancreas in  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). 5 GLK is also expressed in specific emcee-endocrine cells where
it is believed to  control the glucose sensitive secretion of the incretin
peptides 01P (glucose-dependent  insulinotropic polypeptidc) and GLP-I
(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 10 weight its a consequence of stimulating GIP and GLP-l secretion
from these entero- endocrine cells. In W00015 8293 and WOO 1144216 (Roche),
a series of benzylcarbamoyl  compounds am described as glucokinase
activators. The mechanism by which such  compounds activate GLK is assessed
by measuring the direct effect of such compounds in 15 an may in which GLK
activity is linked to NADII production, which in turn is measured
optically - see details of the in vitro assay described hereinafter.
Compounds of the present  invention may activate GLK directly or may
activate GLK by inhibiting the interaction of  GLKRP with GLK. Further GLK
activators have been described in W0031095439 (substituted 20
phenylacetamides, Roche). WO03(055482 (carboxatnide and sulphonamide
derivatives,  Novo Nordisk), W02004/002481 (arylcarbonyI derivatives, Novo
Nordisk), and in  



W003/080595 (amino-substituted bcnzo)laminoheterocycles, J3anyu). Our
Internatimwl application Number. W003(000267 describes a group ofbenzoyl
amino pyridyl carboxylic acids which are activators of the enzyme
glucokinase (GLK), 25 Our International application Number. W0031015774
describes compounds of the  Formula (A); H  (Ri),,f N~Ra  Co  (R=)e (A)
wherein Rt is a substituted hetcroeycle other than a carboxylic acid
substituted pyridyl, -5'fl 21 07iINf;ua I P(:T/CR2(NwsIm2471  -4
International application W020041076420 (13anyu) describes compounds which
are  generally a subxet of those described in W003/013774, wherein for
example R1 is an  (substituted) alkyl ether and R.2 is (substituted)
phenoxy. We have surprisingly found a small group of compounds, generally a
selected 5 subgroup of those described in WO 03/015774, which have
generally superior potency for  the [ELK enzyme. and more advantageous
physical properties, including, for example,  higher aqueous solubility,
higher permeability, and/or lower plasma protein binding.  Consequently,
such compounds having a balance of these properties would be expected to
display higher plasma free drug levels and superior in viva efficacy after
oral dosing ai 10 determined, for example, by activity in Oral Glucose
Tolerance Tests (0 Ms). Thertforr  this gawp of compounds would be expected
to provide superior oral exposure at a lower  lose and thereby be
particularly suitable for use in the trtatrncnt or prevention of a disease
or medical condition mediated through GLK. The compounds of the invention
may also  have superi or potency and/or advantageous physical properties
(as described above) and/or 15 favourable toxicity profiles and/or
favourable metabolic profiles in comparison with other  GLK activators
known in the art, as well as those described in WO 031015774. Thus,
according to the first aspect of the invention there is provided a compound
of  



Formula (I): R'-0 HET-t  1 ~ Q HET-2 ~  20 (1)  wherein: R' is selected
from isopropyl, but-2-yi, cyelopentyl, 1,1,1-trituoroprop-2-yl, L,3-
difluoroprop-2-yl. but-i-yn-3-yl, 1-hydroxyprop-2-yl, 2-hydroxybut-3-yi,
1-hydroxybut-2- yl, tetrahydro Airy 1, tctrahydropyrany1,
1-n>ethoxyprop-2-yl, 1-methoxybut-2-yl, 2 25 hydraxyprop-l-yl.
2-mcthoxypmp-l-yl, 2-hydmxybut-l-yi, 2-tnethoxybut-I-y1, 1-
fluoromcthoxyprop-2-yl, 1,I-difluornmethoxyprop-2-yl and
I-trifluommcthoxyprop-2-yl: 'O:W7IUO71131 Pr i',cnI11Usroo2a71  -5 HET-1 is
it 5- or 6-membered, C-linked helemaryl ring containing a nitrogen atom in
the 2- posi lion and optionally I or 2 further ring heteraatoms
independently selected from 0, N  and S; which ring is optionally
substituted on any nitrogen atom (provided it is not thereby  quaternised)
by a substitutm selected from lt7 and/or on 1 or 2 available carbon atoms
by a  5 substtuent independently selected from R; IIET-2 is a 5- or 6-
membered heteroaryl ring, containing 1, 2 or 3 ring hetereoatoms
independently selected from 0, S and N; which ring is substituted on an
available carbon  atom by a substituent selected from R2, and is optionally
further substituted on I or 2  available carbon atoms by a substituent
independently selected from R3 and/or on an 10 available nitrogen atom
(provided it is not thereby quateruised) by a substituent selected  from
R'0; R2 is selected from -C(O)NR4R' and SOINR+R3;  R3 is selected from
methyl, t fluuromethyl and halo; R4 and RS together with the nitrogen atom
to which they are attached form a 4 to 7 15 nxmbercd saturated or partially
unsaturated hetcrocyclyl 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 b -c replaced by a -C(O)- and
wherein a sulphur atom in the ring may optionally be oxidised to a S(O) or
S(Oh group; which ring is  optionally substituted on an available carbon
atom by I or 2 substitucnts independently 20 selected from Rt and/or on an
available nitrogen atom by a substitutes selected from Rs; or  R' and RS
together with the nitrogen atom to which they are attached form a 6-10
membered bicyclic sat=ed or partially unsaturated heterocycly) ring,
optionally  containing I further nitrogen atom (in addition to the linking
N atom), wherein a -Cbdr  group can optionally be replaced by a -C(O)+;
which ring is optionally substituted on an 25 available carbon by I
substitucnt selected from hydroxy and R3 or on an available nitrogen  atom
by methyl; R' is independently selected from (1-C)alkyl, halo,
hydruxy(l-4C)alkyl, (l-4C)alkoxy(i- 4C)alkyl, (1-4C)alkylS(O)p(I-4C)a11ryl,
amino(I-4C)alkyl, (l'4C)aliylamino(l-4(:)alkyl  and di(i -4C)alkylan"no(l
-4C)alkyl; 30 Rr is independently selected from (l-4C)alkyl,
halo(1-4C)alkyl, dihalo(1-4C)alkyl,  trihalo(l-4C)alkyl,
hydroxy(i-4C)alkyl, (b-4C)alkoxy(I-4C)alkyl, (i-4C)alkylS(O)p(1 WO
2(n17,IN17111I PCt7CBIIMW11N1247I  -6 4C)alkyl, amino(I-4C)alkyl,
(1-C)aIkylamino(l-4C)alkyl and di(1-C)alkylaminu(1- 4C)alkyl; R' is
selected from hydroxy, (I-C)alkoxy, (I-4C)alkyl, aminoaubonyl, (1-
4C)alkylaminocarbony1, di(1-4C)alkylaminocarbonyl. (1.4C)alkylamino, di(I 5
4C)alkylamino, (14C)alkoxy(1-4C)aIkyl, hydroxy(I-4C)alkyl and -S(O)p( 14
C)alkyl;  R is selected from (1-4C)alkyl, -C(O)( I -4C)a lky 1,
aminocarbonyl, (1- 4C)aikylaminocarbonyt, di(I-4C)alkylaminacarbonyl, (1 -4
C)alkox y( 1-4C)alkyi,  hydmxy(1-4C)alkyl and -S(O)p(1-4C)alky1: Ric is
selected from (14C)alkyl. (5.6C)cycloalkyl. hydroxy{1-4C)alkyl,
(l-4C')alkoxy(l- 10 4C)alkyl, -C(O)(I-4C)alkyl, benzyl, and
(1-4C)alkylsulfonyl; p is (independently at each occurrence) 0, 1 or 2;  or
a salt thereof. In another aspect of the invention there is provided a
compound of formula (1) as  



hereinbeforc defined wherein R' is selected from isopropyl, but-2-y1,
1,1,1-trifluoroprop- 15 2-yl, 1,3-ditluoroprop-2-yl, but- i-yn3-yl,
I-hydroxyprap-2-yl. 2-hydroxybut-3-yl, I hydroxybut-2-y1, tetrahydrofury 1,
tetrahydropyranyl, I-rnethoxyprop-2-yl, I-mcthoxybut- 2-yl,
1-fluorormthoxyprop-2-yl, I,l-dilluowmethoxyprop-2-yl and 1
trifluorotnethoxy pmp-2-yi;  or a salt thereof, 20 Sn another aspect of the
invention there is provided a compound of formula (1) as  hereinbefore
defined wherein R1 is selected from isopropyl, but-2-yl,
1.1.1-trifluorupmp- 2-yl, 1,3-dilluomprop-2-yl, but-l-yn-3-yl,
1-bydroxyprop-2-yl, 2-hydroxybut-3-yl. 1- hydroxyhut-2-yl, tetrahydrofuryl,
tetrahydropyrany1, 1-rncthoxyprop-2y1, 1-mcthoxyhut- 2-yl.
2-hydmxyprop-l-yl, 2-methoxyprop-i-yi, 2hydruxybut-I-yI, 2-methoxybut-I-yl,
1 25 fluoromethoxyprop-2-y), 1,1-ditluaroniethoxyprop-2-yl and
1-trifiuaromcthoxyprop-2-yl;  or a salt thereof. In another aspect of the
invention there is provided a compound of formula (1) as  hereinbcfore
defined wherein R3 is halo; or a salt thereof. In another aspect of the
invention there is provided a compound of formula (I) as 30 hereinbefore
defined wherein R7 is independently selected from (I-4C)aikyl, hydroxy(!-
4C)alkyl, (i-4C)alkoxy(I-4C)alkyl, (1-4C)alkylS(O)p(I-4C)alkyl,
arnino(I-4C)alkyl, (I- 4C)alkylamino(I-4C)alkyi and
di(i-4C)alkylamino(1-4C)alkyl; or a salt thereof. W() 21K17i1)117lU1
P(Ti(a129061uv2471  -7. It will be appreciated that, where definitions of
hcterocyly l groups HET- I and  HET-2 encompass heteroaryl rings which may
be substituted on nitrogen, such substitution  may not result in charged
quaternary nitrogen atoms, removal of aromaticity of the ring or  unstable
structtucs. It will be appreciated that the definitions of HET-I and II
ET-2 arc not 5 intended to include any 0-0, 0-s or S-S bonds. It will be
appreciated that the definitions  of HET-I and HET-2 an not intended to
include unstable structures. It will be understood that any single carbon
atom in HET-I may only be substituted by  one group R6 in order to maintain
aromaticity of the ring. Up to two different carbon atoms  in a IIET-1 ring
maybe substituted by an R' group, each of which maybe the same or 



10 different, provided the structure thereby formed is stable and aromatic.
It will be understood that any single carbort atom in HET-2 may only be
substituted by  one group Rr in order to maintain arumaticity of the ring.
Up to two different carbon atoms  in a H hT-2 ring may be substituted by an
R1 group, each of which may be the same or  different, provided the
structure thereby formed is stable and aromatic. 15 It will be understood
that R' can be present on any or all available carbon atoms in  the
heterocyclic ring formed by NR'R'; each carbon atom can be substituted with
I or 2 R  groups which may be the same or different, provided the structure
then by formed is stable  (so, for example, it is not intended to cover
gem-dihydroxy substitution). It will be understood that where a compound of
the formula (1) contains more than  20 one group R1, they may be the same
or different. It will be understood that where a compound of the formula
(1) contains more than  one group R', they may be the same or different. A
similar convention applies for all other groups and substituents on a
compound of  formula (1) as hereinbefore defined. 25 Compounds of Formula
(I) may form salts which are within the ambit of the  invention.
Pharmaceutically acceptable salts are preferred although other salts may be
useful in, for example, isolating or purifying compounds. In another
aspect, the invention relates to compounds of formula (1) as hereinabove
defined or to a pharnraccutically acceptable salt. 30 In this specification
the generic term "alley!" includes both straight-chain and  branched-chain
alkyl groups. However references to individual alkyl groups such as
"propyl" arc specific for the straight chain version only and references to
individual --tr 21NIi1rnp70.l1 PCT/C:R2INw,nw12J 71  -K branched-chain
alkyl groups such as r-butyl are specific for the branched chain version
only. For example, "(l-4C)alkyl" includes methyl, ethyl, propyl, isopropyl
and r-butyl. An  analogous convention applies to other generic terms. For
the avoidance ^fdoubt, nefcrtnce to the group HIM 1 containing a nitrogen
in  5 the 2-position, is intended to refer to the 2-position relative to
the amide nitrogen atom to  



which the group is attached. For example, IIET-I encompasses but is not
limited to the  following struLturts: RL'0 H 5 R~~ H R~'~ F! H  ftET-2 0
Her-2 O NET-2 ~ 10 Suitable examples of HET-1 as a 5- ar 6-membered,
Clinked hctcroaryl ring as  hereinbefore defined, include thia7olyl,
isothiazolyl, thiadiazolyl, pyridyl, pytaanyl,  pyridazinyl, pyrazolyl,
imidazolyl, pyrimidinyl, oxazolyl, isoxazolyt, ox ad iazolyl and
triazolyl. Suitable examples of II ET-2 include thienyl, furyl, thiazolyl.
isothiazolyl, thiadiazolyl,  15 pyridyl. pyrezinyi, pyridazinyl, pyrazalyl,
imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl,  oxadiazolyi and triarolyl.
Further suitable examples of HET-2 include aromatic  heterocycles where a
ring nitrogen or sulfur atom has been oxidised but arumaticity has  been
preserved, for example a pyridine N-oxide. Further suitable examples of I
IET-2  include thiszolyi, pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl.
20 Suitable examples for a 4-7 membered ri ng formed by R4 and RS together
with the  nitrogen to which they are attached, as hercinbefure defined,
include morpholino,  pipcridinyl, piperazinyl, pyrrolidinyl, aretidinyl,
homopiperazinyl, homo-morpholino.  honto-thiomorpholino (and versions
thereof wherein the sulfur is oxidised to an SO or  S(O)2 group) and
homo-piperidinyl. A further suitable example is thiomorpholino (and 25
versions thereof wherein the sulfur is oxidised to an SO or S(O)2 group).
Suitable examples for a 6- 10 membered bicyclic heterocyclic ri ng formed
by R'  and RS together with the nitrogen to which they are attached, as
hereinbefore defined, art  bicyclic saturated or partially unsaturated
heterocycIyl ring such as those illustrated by the  structures shown below
(wherein the dotted line indicates the point of attachment to the 111410
21M17;1071u1 PCl1CH200611024 71  -g. rest of the molecule and wherein R
represents the optional substituenu for carbon or  nitrogen defined
hereinbefore): 'r1 . \N 



~N~R H  N rl~ N H~ R  f N N F~C  [2,2,21 13,2.11 R 14.101 14.2,01  f dR
NNNJ  [3.2,0) [3.1.0] LH  AS Z4 [3,1,11  NA A. N  [2,1,i] In particular
such a ring system is a [2,2,1 ] system such as  N (7-anabicycIo[2
2.1jhet7-yl). In another embodiment, such it ring system is a [2.1.1 ]
system such as WI) IIMIil1MI7041 P(-1'1G B 21M 1opH 12; i I  -to- Nom.
(2-axabicyclo[2.1.I]hex-2-yl),  Examples of (1-4C)alkyl include methyl,
ethyl, propyl. isopropyl, butyl and tcrt- buty); examples of
(3-4C)cycloslkvl include cyclopmpyl. cyclobutyl, cyclopentyl and 5
cyclohcxyl; examples of halo include Boom, chloru, promo and lode; examples
of hah)(1- 4C)atkyl include fluoromethyl, chloromethyl, fluaroethyl,
chloruethyl, fluoropropyl and  fluomhutyl; examples of dihalo(I4C)alkyl
include dif]uoromcthyl, I,1-difluometh-2-yl,  1,2-difluoroeth-2-yl,
1.1-diehloroeth-2-yI, 1,2-dichloroeth-2-yl, and 1,l-difluoroprup-3-yl:
examples of Trihalo(1-4C)slkyl include trilluorumerhyl and I, I,
I-trifluorocth-2-yl; 10 examples of hydroxy(1-4C)alkyl include
hydruxymethyl, 1-hydroxyethyl, 2- 



hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, L-hydroxyisoprupyl and 4-
hydruxybutyl; examples of (L-4C)alkoxv(1-4C)alkyl include methoxymethyl,
ethoxymethyl. Lett-hutoxymethyl, 2-methnxycthyl, 2-cthoxycthyl,
tncthoxypropyl, 2- methoxypropyl and methoxybutyl: example of (1-4C)alkoxy
include methoxy, ehtoxy, 15 propoxy, isopropxy, hutoxy and ten-butoxy;
examples of (l-4C)alktiylS(O)p(1-4C)alkyl  (where p is 11, 1 or 2) include
methylsulfinylmethyl, cthylsulftnyln cthyl, ethyl sulfrnylethyi,
methylsuLfmylpropyl. methylsulftnylbutyl, methylsulfonylmethyl,  ethyl
sullonylmethyl, ethyl su I fonylethyl, methyl sulfonylpropyl,
mcthylsulfonylbutyl,  methylthiamethyl, ethylthiomethyl. ethylthioethyl.
rnethylthiopropyl, and methylthiobutyl; 211 cxarnples of
(1-4C)alkylsutfonyl include methylsulfanyl. ethylsulfnnyl. propylsulfonyl,
isopropylsulfonyl and ten-butytsulfonyl; examples oF-S(O)p(t-4Cl2tkyl
include (1- 4C)nikylsulfonyl, methylsulflnyl, ethylsulfinyl, pmpylsulftnyi,
isopmpylsulfmyl. tert- butylsulfmy1, methylthio. ethylthio, propylthio,
isopropylthio and ten-butylthio; examples  ofamino(I 4C)slkyI include
aminorocihyl, aminoethyl, 2-aminopropyl. 3-aminopropyl, i 25 aminaisopropyl
and 4-aminobutyl; examples of (1-4C)slkyiurn! no(I 4C)aIkyl include (N-
methyl)aminomethyl, (N-ethyl)aminomethyl, 1-((N-methyl)amino)ethyl, 2-((N-
methyl)amino)ethyl, (N-ethyl)aminoethyl. (N-tnethyl)aminoprnpyl, and 4-((N.
methyl)amino)butyl; examples of dl(L-4C)alkylamino(1-4C)alkyl include ' t U
21 POW 1 0071 W 1 P['1'i fa 2(gon M)2471 11- dimethylaminontethyl,
methyl(ethyl)aminomethyl, methyl(ethyl)aminocthyl, (N,N-
dicthyl)aminoethyl, (N,N-dirnethyl)aminopropyl and
(N,N-dimethyl)aminobutyl; examples  of-C(O)(1r1C)alkyi and
(1-1C)aikylcarbonyl include methylcarbonyl, ethylcarbonyl,  propylcarbonyl
and test-butyl carbonyl; examples of (1-4G)alkylamina include 5
methylemino, ethylamino, pmpylarnino, isopropylamino, butylamino and
ten-butylamino;  examples of dl(1-4C)alkyisunluo include dimethylamino,
diethylamino. N-methyl-N- ethylamino, dipmpylamino,
N-isopropyl-N-methyamino and dibuiylamino; examples of
(I-4C)olkyhrminocarbonyl include methylaminocarbonyl, ethylantinocarbonyl,
propylatninocarbonyl, isopropylantinocarbonyl, butylaminocarbonyl and ten
10 butylaminocarbonyl; examples of di(1-4C)alkylaminocarhonyl include  



dimethylaminocarbonyl, diethy I aminocarbonyl,
N-methyl-N-ethylaminocarbonyl,  dipropylaminocarbonyl,
N-isopropyl-N-rnethyaminocarbanyl and dibutylaminocarbonyl. It is to be
understood that, insofar as certain of the compounds of Formula (1) defined
above may exist in optically active or raccmic forms by virtue of one or
more asnnmetric  15 carbon atoms, the invention includes in its definition
any such optically active or raccmic  Form which possesses the property of
stimulating GLK directly or inhibiting the GLKIGLKRP interaction. The
synthesis of optically active forms may be carried out by  standard
techniques of organic cbemistry well known in the art, for exam pee by
synthesis  from optically active starting materials or by resolution of a
racemic form. It is also to be 20 understood that certain compounds may
exist in tautomeric forms and that the invention  also relates to any and
all tautomeric fors of the compounds of the invention which  activate GLK.
It is also to be understood that certain compounds of the formula (I) and
salts  thereof can exist in solvated as well as unsohvated forms such as,
for example, hydrated 25 forms. It is to be understood that the invention
encompasses all such sohatcd forms which  activate GLK. In another aspect,
the invention relates to compounds of formula (I) as hercinabove  defined
or to a pro-drug thereof, Suitable examples of pro-drugs of compounds of
formula  (I) are in-viva hydrolysable esters of compounds of formula (1).
Therefore in another 30 aspect. the invention relates to compounds of
formula (1) as hereinabove defined or to an  in-vivo hydrolysable ester
thereof. In one embodiment of the invention are provided compounds of
formula (1), in an \%{y ]IN17;INf ;sell P(MCRI Nk;nN1247I 12- alternative
embodiment are provided pharmaceutically-acceptable salts of compounds of
formula (I). in a further alternative embodiment are provided in-viva
hydrolysable esters of  compounds of formula (1), and in a fimhcr
alternative embodiment are provided pharmaceutically-acceptable salts of
in-vivo hydrolysable esters of compounds of formula  5 (1). 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 inventi on (such as an
ester or  amide of a compound of the inventi on, particularly an in-vivo
hydrolysable ester). 10 Various forms of prudrugs 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  Hnrymology, Vol. 42, p.
309-396, edited by K. Widder, et at. (Academic Press, 1985);  b) A Textbook
of Drug Design and Development, edited by Krogsgaard-Larsen; 15 c) H.
I3uudgaard, Chapter S "Design and Application of 1'rodrugs", by It.
Bundgaard p. 113-191 (1991): d) 11. Bundgaard, Advanced Drug Delivery
Reviews, $, 1-38 (1992); e) I1. Hundgaard, er at., Journal of
Pharmaceutical Sciences, 22.285 (1988); and  I) N. Kakcya, et at., Chem Ph
arm Hull, a 692 (1984). 20 The contents of the above cited documents are
incorporated herein by reference.  Examples of pro-drugs are as follows. An
in-vivo hydrolysable ester afa  compound of the invention containing a
carboxy or it 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 25
carboxy include CI to Caalkoxymethyl esters far example methoxyrnethyl, CI
to C  salkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl
esters. Ct to CscycloalkoxyearbonyloxyCi to CaalkyI esters fur example
l-cyclohexyIcarbonyIoxyethyl: 1,3-dioxolcrt-2-onylmethyl esters, for
example  5-methyl-1,3-dioxolen-2-onylmethyl; and
(1-4C)alkaxycarbonyloxyethyl esters. 30 An in-vivo hydmnlysable ester of a
compound of the invention containing a  hydroxy group includes inorganic
esters such as phosphate esters (including  phosphommidic cyclic esters)
and (Y.-acyloxyalkyl ethers and related compounds which as %!O2W7HM1704t
PCI'iCH21tt4Mt2471  - 13 a result of she in-vivo hydrolysis of the ester
breakdown to give the parent hydroxy  group/s. Examples of a-acyloxyalkyl
ethers include acetoxyrnethoxy and  



22-dimethylpropionyloxy-methoxy. A selection of in-vivo hydrolysable ester
forming  groups for hydroxy include alkanoyl, bentuyl, phenylacetyl and
substituted benzoyl and 5 phenylacetyl, alkoxycarbonyl (to give alkyl
carbonate esters), dialkylcarbamoyl and N-
(dialkyianvnocthyl)-L\'-alkylcarbarnoyI (to give carbamates), dial
kylantinoaortyl and  carboxyacetyl. 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,  10 for
example, an acid addition salt with, for example, an inorganic or organic
acid, for example hydrochloric, hydrobromic. sulphuric, phosphoric,
trilluoroacetie, citric or maleic  acid. In addition a suitable
pharmaceutically-acceptable salt of a benzvxatinonc deri vative  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 15 ammonium salt or a salt with an organic
base which affords a physiologically-acceptable  cation, for example a salt
with methylamine, dimethylamine, trimethylamine, piperidine,  morpholine or
tris-(2-hydroxyethyI)amine. In a further aspect ofthe invention there is
provided a compound of formula (1) which  is a compound of formula (IA), or
a salt thereof; R' O H N HE7-1  (R5 " x2  __ ``x' a O  R~1 x 20 (IA)
wherein each of \'. X2 and X' is independently selected from CH, N. S and
0;  X4 is absent (to make a 5-membered ring) or is selected from CH, N. 0
and S: provided that at least one of X', x2, x' and X4 is CII and provided
that there arc no 0-0,  25 O-S or S-S bonds within the ring; 



R3, if present, is selected from methyl, trifluoromethyl and halo;  Rt, Rt
and HET-1 are as defined for a compound of formula (1). WI] ? On 7 it HI
+11.11 PC Vi G 112 006 (/ 0024 71 it will be understood that the dotted
circle inside the ring containing X1 to X4 (that is.  the H1T-2 ring) is
intended to indicate that the ring is aromatic, although the precise
number and position of the double bands will be dependent on the nature of
a' to X. References herein to a compound of formula (1) should generally be
understood to  5 apply equally to a compound of formula ([A), whether
explicitly stated or not, unless the  context indicates otherwise.
Particular examples of compounds of formula ([) and (IA) include compounds
of  fortuIae (I B). (IC) and/or (ID): RI-0 H R O H O HET-1 HET-i  N O N 1 O
R2 R  10 (111) (IC) R'-O H  N HE7-1  C1 O  R~ .N (11))  wherein R R2 and H
Fr-1 are as defined for a compound of formula (1). 15 1'reCc red values of
each variable group are as follows. Such values may be used  where
appropriate with any of the values, definitions, claims, aspects or
embodiments  de Fined hereinbefore or hereinafter. In part icular, each may
be used as an individual  limitation on the broadest definition of formula
(1) or (IA). Further, each of the following  values may be used in
combination with one or more of the other following values to limit 20 the
broadest defintion of formuIn (1) or (IA) or to limit any narrower
definitions of formula  (1) or (lA) in any of the aspects hereinbefore or
hereinafter. Where appropriate each of the  



following values may also be used to limit any definition within formulae
([H), (IC) and/or  (ID). WO : p171110 71 U 1 PCTIC R2tI r4f N x471  -15-
(1) Rt is of sub-formula X: Rte}(  (X)  wherein R' is selected from methyl,
ethyl, trifluoromethyl, ethynyl, hydroxymethyl, 5 hydroxyethyl,
rnethoxymethyl, fluoromethoxymethyl, difluoromcthoxymethyl and
trifluoromethoxymethyl; preferably R' is selected from methyl, ethyl,
trifluorumethyI,  ethynyl, hydroxyrnethyl, hydroxyethyl, methoxymethyl,
fluommethoxymethyl and  difluoromcthoxymethyl (2) R1 is of sub-formula Y: R
10 (Y)  wherein R' is selected from hydroxymethyl and methoxymethyl (3) R'
is 1-hydmxyprop-2-yl and the configuration is preferably (S), that is R'
-0- is:  Q HO'~Y  15 (4) R1 is 1-nx thoxypmp-2-yl and the configuration is
preferably (S), that is Rt-O- is:  O'~%Yp -%r (5) R' is selected from
isopropyl, 1,3-difluoroprop-2-yl, but-I-yn-3-yl, 1-hydroxyprop-2- yl,
hydroxybut-3-yl and 1-mcthoxyprop-2-yl (6) R' is 1,1,1-trifluoruprop-2-yl,
1-fluoromethoxyprop-2-yl, 1,1-d1fluoromethoxyprop-2- 20 yl or
1-trifluommethoxyprop-2-yl (7) Rt is I-fluoromethoxyprop-2-yl,
I,l-difluommethoxyprop-2-yl or I- trilluoromethoxyprop-2-yl, particularly
I-fluoromethoxyprop-2-ylor 1,1- difluoromethoxyprop-2-yl (8) R1 is
I,I-diflnommethoayprop-2-y1, particularly with the stcreochemistry: 



WO 21MI,4IMI7IF-lt PCI'ICB:1MIFnM1127i -1G- F Fro  (9) R' is
ictrahydrofuryl or tetrahydropyrnnyl (10) R' is tctrahydrofuryl in the (S)
configuration, that is:  H (JI I ~ , 5 (11) R1 is tetrahydrof iry'l in the
(R) configuration, that is:  O (12) R 1 is 4-tetrahydropyranyl:  CITV d
(13) R' is 2-hydroxy-but-3-yl and the configuration is preferably such that
R1-O- is:  H0~ 10 0/ (14) R' is 1-hydroxybut 2-vl er 1-mcthoxybut2-yl (15)
R1 is selected from isopropyl, but-2-yl, 1,1,1-trifuampmp-2-yi,
1,3-ditluoropmp-2- yl, but- I-vn-3-y1, I -hydmxyTrop-2-yl, 2h)droxybut3-yI,
tctrahydrofuryl,  tetrahydropyranyl, I-methoxyprop-2-yI, 1-f1uorornet
oxyprop-2-yl, 1,1 15 difuoromethoxyprop-2-yl and 1-trifluoromerhoxypmp-2-yl
(16) R1 is selected from 2-hydmxyprop-1-y1, 2-methoxyprop-i-yl,
2-hydroxyhut-l-yI and  2-mcthoxybut- l -yl (17) R1 is selected from
isopropyl, 1,3-difluoroprop-2-y], but-2-yl, 1-hy'droxyprop-2-Yl, 2-
hydroxybut-3-y1, 1,1-difluoromethoxyprop-2-yi, tetrahydrofuryI,
L-hydroxybut-2-yl and I- 20 rnethoxyprop-2-yl tt'OF ZIM) IIMP?041 P(
11CIt2DUott10ZJ7I -17- (I8) R' is selected from isopropyl, eyclopentyl,
1,3-difluoroprnp-2-yl, but-2-yl, 1- hydmxyprop-2-yl, 2-hydroxybut-3-yl, 1,1
-difluoromethoxyprop-2-yI, tetrahydrofuyl,  



tetrahydropyranyl, 1-hydroxybut-2-yl and 1-rnethoxyprop-2-yl (19) RI is
selected from tetrahydrofuryl, 1-difhunmmethoxyprop-2-yl,
1,3-difluoroprop-2- 5 yl, and 2-hydroxybut-3-yl (20) R' is selected from
isopropyl, tetrahydrofuryl, 1-hydroxyprop-2-yl and 1- methoxyprop-2-yl (21)
R' is sekcted from I-hydroxyprop-2-yl and I-methoxypmp-2-yl, for example
(2S)-1- hydroxyprop-2yl and (2S)- l -mcthoxyprop-2-yl 10 (22) Rt is sckcted
from isopropyl, but-2-yl, cyclopentyl, 1,1,1-uifl uoroprop-2-y1, 1,3-
difluompmp-2-yl, but- 1-yn3-yl, 1-hydroxyprop-2yi, 2-hydroxybut-3-yl,
1-hydroxybut-2- yl, tetrahydrofuryl, tetrahydropyranyl, 1-methoxyprop-2-vl,
1-rnethoxybut-2-yl, 2- hydrvxyprop-I-y1, 2-methoxyprop-l-yl,
2-hydroxybut-I-yl, 2-methoxybut-l-yl, 1- fluoromethoxyprop-2-yl and
1,1-difl uoromethoxypmp-2yl 15 (23) R' is selected from isopropyl,
but-2-yl, cyciopentyl, 1,1,1-trifiuoroprnp-2-yl, 1,3- difluompmp-2-yl, but-
l-yn-3-yl, I-hydsnxyprop-2-yl, 2-hydroxybut-3-yl, 1-hydroxybut-2- yl,
tetrahydrofiryl, tctrahydropyranyl, I-methoxyprop-2-yl,
1-rrtethoxybut-2-yl, 2- hydroxyprop-I-y1, 2-methaxyprop-I-yl,
2-hydroxybut-l-yl, 2-methoxybut-I-yland 1,1 di fluoromethoxyprop-2 -yI 20
(24) HET-I is a 5-membered heterearyl ring  (25) HET-1 is a 6-membered
heteroaryl ring (26) Hl;f-I is substituted with I or 2 substituents
independently selected from R  (27) HT-1 is substituted with I substitucra
selected from R6 (28) HEf-I is substituted with i substitutnt selected from
R'  25 (29) HET-I is unsubstituted (30) HET-I is selected from thiazolyl,
isathiazolyl, thiadiazolyl, pyridyl, pyrszinyl,  pyridazinyl, pyrazolyl,
imidazolyl, pyrimidinyl, oxazolyl, isoxarolyl, oxadiazoIyl, and  triazolyl
(31) HET-I is selected from thiazolyl, isothiazolyl, thiadiazolyl,
pyrarolyl, itnidazolyl,  30 oxazolyI,isoxazolyl and oxadiamlyl (32) HET-1
is selected from pyridyl, pyrarlnyl, pyridazinyl and pyrimidinyl  (33) Hf:
i:'-1 is selected from thiazolyl, pyrazolyl and oxazolyl 



WO 2 01111110,11141 P[TI(Ctt 21 Nt1;rIM 12471  - l ll  (34) HE"T-1 is
selected from thiadiamlyl and oxadiazolyl (35) HET-] is selected from
1,3,4-thiadiazolyl and 1,3,4-oxadiazolyl  (36) HET-I is selected from
12,4-oxadiazoly] and 1,2,4-oxadiazolyl  (37) HEX- I is pyrawlyl,
particularly N-ntcthylpyrazolyl 5 (38) HET-1 is pyrazinyl (39) Hl`T-1 is
selected from thiazolyl, pyrazolyl, thiadiazoiyl and pyr'azinyl (40) HET-1
is selected from thiazolyl, pyrazolyl, and thiadiazoly1. optionally
substituted  with (i-4C)alkyl (41) HET-1 is pyrazolyl, particularly
N-methylpyrazolyl 10 (42) HI"T-1 is pytawlyl(optionally substituted with
ethyl, isopropyl or 1 or 2 methyl),  thiazolyl (optionally substituted with
methyl), pyrazinyl (optionally substituted with  methyl), pyridyl
(optionally substituted by fluora), isoxazolyl (optionally substituted with
methyl) and thiadiazolyI (optionally substituted with methyl) (43) ]IET-1
is pyrazolyl (optionally substituted with ethyl, isopropyl, difluoromethyl.
or 1  15 or 2 mcthyi), thiazolyl (optionally substituted with methyl),
pyrazinyl (optionally  substituted with methyl), pyridy! (optionally substi
tuted by fluoro), isoxazolyI (optionally  substituted with methyl) and
thiadiazolyl (optionally substituted with methyl) (44) HET-1 is selectcd
hum pyrazilyl (optionally substituted with methyl), pyrazolyl  (optionally
substituted on carbon by methyl), methyl thiadiawolyI (particularly 1,2,4-
20 thiadiazul-5-yl, more particularly 3-methyl-1,2,4-thiadiaxol-5-yl),
thiazolyI (aptiotrttlly substituted with methyl), pyridy] (optionally
substituted by fluoro) and isoxazolyl  (45) Hi`T-I is N-di flue
romethylpyrazolyl (46) HFI'-1 is 5-ntethylpyrazin-2yi (47) IIFT-1 is
pyrazolyl (optionally substituted with ethyl, isopropyl, difluoromethyl, or
1  25 or 2 methyl). thiazoly] (optionally substituted with methyl),
pyrazinyl (optionally  substituted with methyl), pyridyl (optionally
substituted by fluoro), isnxazolyl (optionally  substituted with methyl)
and thiadiazolyl (optionally substituted with methyl); and R' is selected
from isopropyl, cyclopentyl, 1,3-difluomprop-2-yl, but-2-yl, 1- 



hydroxyprop-2-yl, 2-hydroxybut-3-yl. 1,1 -difluororncthoxyprop-2-yl,
tetrahydrofuryl, 30 tetrahydropyranyl, 1 hydroxybut-2yl and
I-methoxyprop-2-yl; when HET-I is pymzoIyl  unsubstituted on nitrogen (ie
NH-pyrazolyl), particularly Rt is selected from I- methoxyprop-2-yl,
isopropyl, and teuahydrofuryl WO 2 M1711M17u41 Pt"l'1L:82016012471  -19
(48) HET-I is pyrazolyI (optionally substituted on carbon with methyl),
thiazolyl  (optionally substituted with methyl), pynzinyl (optionally,
substituted with methyl),  pyridyl (opti onally substituted by fluoro),
isoxazolyl and methylthiadiazolyl (particularly  3-methyl-1,2,4-thiad
iazol-5-yl); 5 R1 is selected from isopropyl, cyclopentyl,
1,3-diEluoroprop-2-yl, but-2-yl, 1- hydroxypmp-2-yl, 2-hydroxybuut-3-yl,
1,1Aifluororrtethoxyprop-2-yl. tetrahydrofhryl,  tetrahydropyranyl,
I-hydroxybut-2-yl and I-methoxyprop-2-yl; when HET-1 is pyraxolyl,
particularly Rt is selected from 1-me hoxyprop-2-yl, isopropyl, and
tetrahydrofluyl (49) I1E1'-1 is methylpyrazinyl and R1 is selected from
1-hydrox}prop-2-yl and 1 10 methoxyprop-2-yl, for example
(2S)-1-hydroxyprop-2-yl and (25)-I-ntethoxypro p-2-y l  (50)11UT-1 is
pyrazolyl and R1 is selected from isopropyl, tetrahydrofuryI and i-
methoxyprop-2-y1, for example (2S)- 1-rnethoxyprop-2-yl (51) R6 is selected
from (1-4C)alky1, halo, hydroxyl-4C)alkyl and di(l-C)alkyLunino(l- 4C)alkyl
15 (52) R6 is selected from methyl, ethyl, bromo, chloro, 11uoro,
hydroxymethyl,  methoxymethyl, arninomethyl, N-methylwninomethyl,
dintethylaminomethyl (53) Rs is selected from (14C)alkyl, halo,
hydroxy(1-4C)alky!, (I-4C)alkoxy(l-4C)alkyl,  (1.4C)alkylS(O)p(I-C)alkyl,
amino(I-C)alkyl, (I -4C)alkylamino(1-4C)alkyl, and di(1-
4C)alkylamino(1-C)alkyl 20 (54) R6 is selected from methyl, ethyl, btomo,
chloro, lluoro, hydroxymethyl and  rnethoxymethyl (55) R6is selected from
methyl, ethyl. chloro and fluoro  (56) R6is methyl or fluoro, preferably
methyl (57) R6 is selected from methyl. ethyl, bromo, chloro, fluoro,
aminomethyI, N- 



25 methylaminomethyl, dimethylantinomethyl, hydroxymethyl and mcthoxymethyl
(58) R6is selected from methyl, ethyl, aminomethyl. N-methylamLwrnexhy1,
dimethyl.uninomethyl, hydroxymcthyl and methoxymethyl (59) R6is selected
from methyl, ethyl, isopropyl and metboxy:m thyl (60) when 2 substituenta
R6 are present, both are selected from methyl, ethyl, bromo,  30 chioro and
fluoro; preferably both are methyl (61) R6is selected from
(1-4Csdkyl5(O)p(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl and  di(I
-4C)alkylaauno(I.4C)alkyl WO 2I14171a+1711J 1 PCTIC H 2 161I>t12J 71  -20
(62) R7 is selected from (]-4C)alkyl, hydroxy(I4C)alkyl and
di(l-4C)alkylamino(1- 4C)alkyl (63) R' is selected from methyl, ethyl,
hydroxymethyl, meth oxymethyi,  aminomethyl, N-methylaminomethyl,
dimrthylaminomcthyl 5 (64) R7 is selected from (14C)a]kyl,
hydroxyl-4C)alkyI. (1-4C)alkoxy(l-4C)alkyl, (I-
3C)alkyls(O)p(I-4C)alkyl.amino(1-4C)alkyl, (I-4C)alkyiamino(]-4C)allyl, and
di(i- 4C)alkylaminn( I-4C)alkyl (65) R' is selected from methyl, ethyl,
aminomethyl, N-methyl arnittamethyl. and  dimethylaminom ethyl 10 (66) R'
is selected from methyl, ethyl, hydroxymethyl and methoxymethyl  (67) R' is
selected from methyl, isopropyl and ethyl (68) R7 is selected from methyl.
isopropyl, difluorvtnethyl and ethyl (69) R7 is selected from isopropyl and
di fl uommethyl, particularly difluorornethyl  (70) R' is selected from
methyl and ethyl 15 (71) k' is methyl (72) R7 is selected from methyl,
ethyl, aminomethy1, N-methylaminomethyl,  dimethylaminomcthyl,
hydroxymethyl and methoxymcthyl (73) R'is selected from methyl, ethyl,
isopropyl and methoxytnethyl (74) when R7 is selected from halo(14C)alkyl,
dihalo(l-4C)alkyl and triltalo(i-C)alkyl,  20 each halo is selected from
chloro and fluero, and is in particular fluorn. 



(75) when R7 is selected from halo(14C)alkyl, dihalo(l-4C)alkyl and
trihalo(l- IC)alkyl,  R7 is particularly selected from fluoromethyl.
difluoroethy), difluommethyl and  trifluommethyl (76) HET-2 is a 5-membered
ring  25 (77) HET-2 is it 6-memhered ring (78) HET-2 is selected from
thienyl, furyl, thiarolyl, isothiazolyl, thiadiazolyl, pyridyl.  pyrazinyl,
pyrtdazinyl, pyrazolyl, imidarolyl, pyrimidinyl, oxazolyl, isoxazolyl and
oxadiazolyl (79) HET-2 is selected from thicnyl, ftuyl, thiadiazolyl,
pyridyl, pyrazinyl, pyridazinyl,  30 pyrazolyl, irnidazolyl, pyritnidinyl
and oxadiazolyI (80) HFT-2 is selected from pyridyl, pyrtuinyl, thiazolyl
and thienyi  (81) 11ItT-2 is sclcctcd from pyridyl, pyntzinyl and thiazolyl
WO 200711tt171u 1 PCftG R2UNr6IKI147I  -21 (82) IiE'I'-2 is selected from
pyridyl, pyrazinyl, pyridazinyl and thiazolyl  (83) HET-2 is selected from
pyridy] and pyrazinyl (84) HEf2 i- pyrazinyl (85) HET2 is substituted with
a substituent selected from R3  5 (86) HET-2 has one nitrogen substitutnt
selected from R1  (87) R3 is chloro or fluora (8S) R3 is chloro  (89) R3 is
fluoro (90) R3 is chloru or methyl 10 (91) R3 is fluoro, chloro or methyl
(92) R2 is -C(O)NR+R3 (93) R2 is-SChNR1R3 (94) R4 and R3 together with the
nitrogen atom to which they are attached form a 4  membered ring 15 (95) R{
and R3 together with the nitrogen atom to which they are attached form a 5
membered ring 



(96) R4 and R3 together with the nitrogen atom to which they are attached
form a 6  membered ring (97) R4 and RS together with the nitrogen atom to
which they are attached form a 7  20 membered ring (98) R4 and R3 together
with the nitrogen atom to which they are attached form a fully  saturated
ring (99) R4 and R3 together with the nitrogen atom to which they are
attached form a ring  selected from morpholino, piperidinyl. piperazinyl.
pyrrolidinyl and azetidinyl 25 (100) R` and R3 together with the nitrogen
atom to which they arc attached form a ring  selected from pyrrolidinyl,
morpholino and azetidinyl (101) R4 and R5 together with the nitrogen atom
to which they are attached form a ring  selected from
7-azabicyclo[2.2.1)hept-7-yl, pyrrolidinyl, morpholino and azetidinyl
(102) R' and R3 together with the nitrogen atom to which they arc attached
form an 30 azictidinyl ring (103) R4 and RS together with the nitrogen atom
to which they are attached form an  azetidinyl or pyrrolidinyl ring WO
2111711017041 PCl'IG0214164M17a 71 -21- (104) R' and R' together with the
nitrogen atom to which they arc attached form an  unsubstituted ring (1 OS)
R4 and Rs together with the nitrogen atom to which they are attached form
an ring  mono-substituted either with a substitutet K' or with a substiweet
R9 5 (1O6) R4 and Rs together with the nitrogen atom to which they are
attached forma 6-10  membered bicyclic saturated or partially unsaturated
ring (107) R' is selected from hydroxy, (1-4C)alkoxy, (14C)alkyl  (108) R'
is selected from hydmxy, methoxy and methyl  (109) R9 is selected from
(1-4C)alkyl and --C(Oxl-4C)alkyl 10 (110) R2 is azctid inyl carbony I
orpyrrolidinylcarbonyl, preferably azetidinylcarbonyl  (109) R1 is
(l-4C)alkyl (I 11) R10 is (3-6C)cycloalkyl 



(112) R1 is hydroxy(1-4C)alkyl or (1-4C)alkoxy(14C)alkyl  (113) RI0 is
-C(Ox1-0C)alkyl 15 (114) RIO is benzyl (115) R10 is (1- 4C)alkylsulfonyl
(116) R"' is (1-4C)alkyl or bcrizyl According to a further feature of the
invention there is provided the following  20 preferred groups of compounds
of the invention: In one aspect of the invention there is provided a
compound of formula (1) or ([A)  as herckibcforc defined, or a salt
thereof, wherein: R' is selected from isopropyl, but-2yl,
1,1,1-trifluoroprop-2-yl, 1,3-difluoroprop-2-yl.  but- I -yn-3 -yl,
i-hydroxypmp-2-yl, 2-hydroxybut-3-yl, tetrahydrofuryl, tetrahydropyranyl,
25 1-methaxyprop-2-yl, 1-lluoromcthoxyprop-2-yi and
1,1-difluammethnxyprop-2-yl; HET-i is a 5- or 6-membered, C-linked
hetcroaryl ring containing a nitrogen atom in the 2- position and
optionally l or 2 lltrthcr ring heteroatorns independently selected from O.
N  and S; which ring is optionally substituted on any nitrogen atom
(provided it is not thereby  quatcrnised) by a methyl or ethyl group andlor
on I or 2 available carbon atoms by a 30 methyl or ethyl group; HET-2 is a
5- or 6- membered heteroaryl ring, containing 1, 2 or 3 ring hetereoatoms
independently selected from O, S and N; which ring is substituted on an
available carbon WI) 24N170171141 PCTlf~B21><I6111I1:47I  .23 atom by a
substituent selected from Rr, and is optionally further substituted on I or
2  available carbon atoms by a substituem independently selected from R3
and/or on an  available nitrogen atom (provided it is not thereby
quaternised) by a substitutnt selected  from R10; 5 R2 is selected from
-C(O)NR`R' and -SO=NR`R3;  Rt is selected from halo; R` and R3 together
with the nitrogen atom to which they are attached form a 4 to 7  membered
saturated or partially unsaturated heterocyclyl ring, Optionally containing
1 or 2  further beteroatoms (in addition to the linking N atom)
independently selected from 0, N 



10 and S, wherein a -Cll2- 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(O)2 group; which ring is  optionally substituted on an available carbon
atom by I or 2 substituents independently  selected from Rt and/or on an
available nitrogen atom by a substitucnt selected from R9; R' is selected
from hydroxy. (1-4C)alkoxy and (1-4C)alkyl; 15 R is selected from
(1-0C)alkyl, -C(O)(l-4C)alky1, and - S(O)p(l-4C)alky); R10 is selected from
(1-4C)alkyl, -C(O)(I-C)alkyl, bcnzyl, and (l-4C)alkyIsulforty 1;  p is
(in(ependently at each occurrence) 0, 1 or 2. In one aspect of the
invention there is provided a compound of formula (1) or (IA)  as
hereinbefore defined, or a salt thereof, wherein: 20 R1 is selected from
isopropyl, but-2-yi, 1,1.1-trifluoroprop-2-yl, 1,3-difluoroprop-2-yl,  but-
l-yn-3-yl, 1-hydroxyprop-2-yl, 2-hydroxybut-3-yl, tetrahydrofuryl,
tetrahydropyranyl,  1-methoxyprop-2-yl, 2-hydroxyprop-l-yl, 2-me
hoxyprup-l-yl, 2-hydroxybut-l-yl, 2- methoxybut-l-yl,
1-fluoromethoxypmp-2-yl and 1, 1 -difluoromethoxyprop-2-yl; HET-l is a 5-
or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the
2- 25 position and optionally 1 or 2 further ring heteroatoms independently
selected from O. N  and S; which ring is optionally substituted an any
nitmgcn atom (provided it is not thereby  quatcrniscd) by a methyl or ethyl
group and/or on l or 2 available carbon atoms by a  methyl or ethyl group;
HET-2 is a 5- or 6- membered heteruaryl ring, containing 1, 2 or 3 ring
hetcrcoatnms 30 independently selected from 0, S and N; which ring is
substituted on an available carbon  atom by a substitutnt selected from Rr,
and is optionally further substituted on I or 2  available carbon atoms by
a substitutet independently selected from Rt and/or on an WO 21107Il
MIi1141 P CI'ICtt 71MM 1IM 1U 71 -24- avail able nitrogen atom (provided it
is not thereby quatcrnised) by a substitutnt selected  from Rt; R= is
selected from -C(O)N R+Rs and -SO2NR;Rs;  R3 is selected from halo; 5 R`
and Rs together with the nitrogen atom to which they are attached form a 4
to 7  



membered saturated or partially unsaturated heterucyclyl ring, optionally
containing I or 2  further heteroatoms (in addition to the linking N atom)
independently selected from 0, N  and S, wherein a -C H2- 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(Oh group; which ring is 10
optionally substituted on an available carbon atom by L or 2 substitucnts
independently  selected from R" and/or on an available nitrogen atom by a
substitucnt selected from R9;  R31s selected from hydroxy, (1-4C)alkoxy and
(I-0C)aIkyl; R is selected from (1-4C)alkyl, -C(O)(1-4C)alkyl,
and-S(O)p(1-4C)alkyl; R10 is sckcted from (I-4C)alkyl. -C(O)(l -4C)alkyl,
benzyl, and (I-4C)ai ylsuIfonyl;  15 p is (independently at each
occurrence) 0. 1 or 2. In another aspect of the invention there is provided
a compound of formula (1) or  (IA) as hereinbcfore defined, or a salt
thereof, wherein; R' is selected from isopropyl, but-2-yl, cyclopentyl,
1,1,1-trilluoroprop-2-yl, 1,3- difluoroprop-2-yl, but-i-yn-3yl,
I-hydroxyprop-2-yl, 2-hydroxybut-3-yl, tetrahydrofuryl,  20
tetlahydropyranyl, 1-methoxyprop-2-yl. 2-hydruxyptop- L-yl,
2-methoxypmp-I-yl, 2 hydroxybut-l-yl, 2-ruethoxybut-i-yl, L-
fluoromcthoxyprop-2-yl and 1,1- di lluoromethoxyprop-2-y I; HET-I is a 5-
or 6-membered, C-linked hetcroaryl ring containing a nitrogen atom in the
2- position and optionally 1 or 2 further ri ng hetrroatoms independently
selected from 0. N  25 and S; which ring is optionally substituted on any
nitrogen atom (provided it is not thereby quatemised) by a methyl. ethyl or
isopropyl group and/or on I or 2 available carbon atoms  by a methyl, ethyl
or fluoru group: HET-2 is a 5- or 6- membered hetemaryl ring, containing 1,
2 or 3 ring hetereoatoms  independently selected from 0, S and N; which
ring is substituted on an available carbon  30 atom by a substitutnt
selected from R2, and is optionally further substituted an 1 or 2 available
carbon atoms by a substitucnt independently selected from Rt and/or on an
(}'() 21141,104,7041 P(T/I:1;2006AN 2171 .25- available nitrogen atom
(provided it is not thereby quaternised) by a substitucnt selected  from
Rlo; 



RZ is selected from -C(O)NR`RS and -SO,NR+R';  R1 is selected from halo; 5
R` and RS together with the nitrogen atom to which they are attached form a
4 to 7  membered saturated or partially unsaturated hetcrocyclyl ring,
optionally containing 1 or 2  further heteroatoms (in addition to the
linking N atom) independently selected from O, N  and S, wherein a -012-
group can optionally be replaced by it -C(O)- and wherein a  sulphur atom
in the ring may optionally be oxidised to a S(O) or S(O)2 group; which ring
is 10 optionally substituted on an available carbon atom by 1 or 2
substituents independently  selected from Rt and/or on an available
nitrogen atom by a substituent selected from R9;  Rr is selected from
hydmxy. (1-4C)alkoxy and (l-4C)alkyl; R9 is selected from (I-4C)alkyl,
-C(O)(l-C)alkyl, and -S(O)p(l -4C)alkyl: We is selected from (l-4C)alkyl,
-C(O)(1-4C)alkyl, beacyl, and (1-4C)alkylsulfonyl:  15 pis (independently
at each occurrence) 0, 1 or 2. In another aspect of the invention there is
provided a compound of formula (l) or  (]A) as hetrinbefore defined, or it
salt thereof, wherein: R is selected from isopropyl, but2-yl. cyclopentyl,
1, 1, 1 -tri fluoroprop-2 -yl, 1.3- difluoroprop-2-yl, but- I-yn-3-yl, I
-hydroxyprop-2 -yl, 2-hydroxybut-3-yl, tctnhydmfuryl.  20
tetrahydropyranyl, I-methoxyprop-2-yl, 2-hydroxyprop-I-yl.
2-methoxyprop-1-yl, 2 hydroxybut-1-yl, 2-nlethoxybut-l-yI,
1-fluorometboxyprop-2-yl and I,1- di fl uoromethoxyprop-2-yl; HET-I is a 5-
or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the
2- position and optionally I or 2 further ring heternatoms independently
-elected from 0, N  25 and S; which ring is optionally substituted on any
nitrogen atom (provided it is not thereby quaternised) by a methyl, ethyl
or isopropyl group and/or on 1 or 2 available carbon atoms  by a methyl,
ethyl or fluoro group; HLT-2 is a 5-or 6- membered heteroaryl ring,
containing 1, 2 or 3 ring heterroatoms  independently selected from 0, S
and N; which ring is substituted on an available carbon  30 atom by a
substitucnt selected from R2, and is optionally further substituted on I or
2 available carbon atone by a substitueet independently selected from W
and/or on an H't] 2I14iio070t I P['PICR2tMMlIKIIJ71 



-26- available nitrogen atom (provided it is not thereby quatemised) by a
substituent selected  from R`9; R2 is selected from -C(O)NR{R' and
-SO2NR`R';  Rs is selected from methyl and halo: 5 R; and RS together with
the nitrogen atom to which they are attached form a 4 to 7  membered
saturated or partially unsaturated heterocyclyl ring. optionally containing
I or 2  Amber hatcroatorns (in addition to the linking N atom)
independently se lected from 0. N  and 5, wherein a -Cl l2- group can
optionally be replaced by a -C(O)- and wherein a  sulphur atom in the ri ng
may optionally be oxidised to a S(O) or S(O)2 group; which ring is 10
optionally substituted on an available carbon atom by 1 or 2 substituenrs
independently  selected from R' and/or on an available nitrogen atom by a
substitutn selected from R:  R' is selected from hydruxy, (I-C)alkoxy and
(1-4C)alkyl; R9 is selected from (I-C)alkyl, -C(OXI-4C)alkyl,
and-S(O)p(1-4C)alkyl: R19 is selected from (I.4C)alkyl, -C(OXI-4C)$lkyi,
benxyl, and (l-4C)alkylsulfonyl;  15 p is (independently at each
occurrence) 0, 1 or 2. In another aspect of the invention there is provided
a compound of formula (I) or  ([A) as herrinbefore defined, or a salt
thereof, wherein: RI is selected from isopropy), but-2-yl, cyclopentyl,
1,1. I-triiluoroprop-2-yi, 1,3- dilluoroprop-2-yl, but- i-yn-3-yl,
I-hydroxyprop-2yl, 2-hydroxybut-3-yl, retrahydrofun1,  20
tetrahydropyranyl. 1-methoxyprop-2-yl, 2 -hydroxyprop- I -yl, 2 -meth
oxyprop- I -yl. 2 hydruxybut-l-yl, 2-mcthoxybut-I-yl,
1-fluoromethoxyprop-2-yl and 1.1- difluaromcthoxypmp-2-yl; HEY'-I is a 5-
or 6-membered, Clinked heteroaryl ring containing a nitrogen atom in the 2-
position and optionally I or 2 further ring hercroatoms independently
selected from 0, N  25 and S; which ring is optionally substituted on any
nitrogen atom (provided it is not thereby quaternised) by a methyl, ethyl
or isopropyl group and/or on I or 2 available carbon atoms  by a methyl,
ethyl or fluoro group; IIET-2 is a 5- or 6- membered heteroaryl ring,
containing 1, 2 or 3 ring hetereoatoms  independently selected from 0. S
and N; which ring is substituted on an available carbon  



30 atom by a substituent selected fro or Rt, and is optionally further
substituted on I or 2 available carbon atoms by a substiment independently
selected from R3;  R2 is selected from -C(0)NR'RS and -S02NR'Rs; W O 21
Hill !I M171111 Pt "['!t: U 21M161tM 12171 -27- R3 is selected from methyl
and halo; R4 and R5 together with the nitrogen atom to which they are
attached form a 4 to 7  membered saturated or partially unsaturated
heterocyclyl ring, optionally containing i or 2  further heteroatoms (in
addition to the linking N atom) independently selected from 0, N 5 and S,
wherein a -C H,- group can optionally be replaced by a -C(Q)- and wherein a
sulphur atom in the ring may optionally be oxidised to a S(O) or
S(O)-getup; or  R' and R3 together with the nitrogen atom to which they are
attached form a 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 -CH 10 group can optionally be
replaced by a -C(O)-. In another aspect of the invention there is provided
a compound of formula (I) or  (1A) as herrinbefore defined, or it salt
thereof, wherein: R1 is selected from isopropyl, but-2-yl,
1,3-difluoroprop-2-yl, I-hydroxyprop-2-yl and I- methoxypmp-2-y] and
tetrahydrofuryl; 15 HET-I is an optionally substituted 5- or 6-membered
hcternaryl ri ng as hereinbefore  defined; IIET-2 is a substituted 5- or
6-membered heteroary I ring as hereinbelure defined;  lt3 is -CONR'R3; R'
and R3 together font an azetidinyl, pyrrolidinyl or morpholino ring. 20 In
another aspect of the invention there is provided a compound of formula (1)
or  ([A) as hereinbefore defined, or a salt thereof, wherein: R1 is
selected from isopropyl, l,3-di lluoroprop-2-yl, but-2-yl,
I-hydraxyprop-2-yl, 2- hydroxybut-3-yl, 1-dill uoromethoxyprop-2-yl,
tetrahydrofuryl, 1-hydrxybut-2-yl and I- nreihoxyprop-2-yl; 25 HET-L is an
optionally substituted 5- or 6-membered heteroaryl ring as hcreinbefore  



defined; HF17.2 is a substituted 5- or 6-membered heteroaryl ring as
hereinbefore defined;  RI is --CQNR'R'; R' and R' together form an
axetidinyl. pyrrolidinyl or morpholino ring. 30 In another aspect of the
invention there is provided a compound of formula (1) or  (IA) as here
iabefore defined, or a salt thereof, wherein: "VO 21MI7HMIifI1I PCCIC
It2IMIeIUO2171 .28- R1 is selected from isopropyl, cyclopenty1,
1,3-difluoroprop-2-yl, but-2-yl. }- hydroxyprop-2-yl. 2-hydroxybut-3-yI,
I-difluoromethoxyprep-2-yl, tctrahydrofuryl,  tctrahydropyranyl,
1hydroxybut2-yl and 1-methoxypmp-2-yl; HET-1 is an optionally substituted
5- or 6-membered heteruaryI ring as here inbefore  5 defined; HET-2 is a
substituted 5- or 6-membered heteroaryl ring as hereinbc fore defined;  Rr
is -CONR`R1; R' and R together form an azetidinyl or pyrrolidinyl ring. In
another aspect of the invention there is provided it compound of formula
(1) or  10 ([A) as hercinbefore defined, or a salt thereof, wherein: Rt is
selected from isopropyl, 1,3-difluoroprop-2-yl, 1-hydroxyprop-2-yl and 1-
methoxyprop-2-yl. HFT-1 is selected from thiazolyl, pyrarolyl, thiadiazolyl
and pyrazinyl, wherein Rt is  optionally substituted on carbon or nitrugcn
with a methyl or ethyl group; 15 }IET-2 is selected from pyridyl,
pyrazinyl, thiazolyI and thienyl, substituted by R2 and  optionally
substituted by R1; Rr is fluoro or chlnm;  R2 ic -CON R4R-4; Rt and R3
together form an wetidinyl. pyrrolidinyl or morpholino ring. 20 In another
aspect of the invention there is provided a compound of formula (I) or
(iA) as hercinbcforc defined, or a salt thereof, wherein: RI is selected
from isopropyl. l.3-difluoropmp-2-yl. but-2-vl. I -hydroxyprop 2-yl, 2- 



hydroxyhut-3-yl, 1-difluoromethoxyprop-2-yl, tetrahydrofuryl,
1-hydroxybut-2-yl and i- methoxyprnp-2-yl; 25 IIET-l is selected from
thiazolyl, pyrazolyl, thiadiazolyl and pyzazinyl, wherein RI is  optionally
substituted with a methyl, isopropyl or ethyl group; HET-2 is selected from
pyridyl, pyrazinyI, thiazolyl and pyrimidinyl. substituted by R= and
optionally substituted by Rr; R1 is fluoro or chloro;  30 Reis -CONR4R; R`
and RS together form an azctidinyl, pyrrolidinyl or morpholino ring. WO
10070 0071141 PCTIC6:1MwnMI2471  -29 In another aspect of the invention
them is provided a compound of formula (I) or  (SA) as hereinbefore
defined, or it salt thereof, wherein: R' is selected from isopropyl,
cyclopentyl, 1,3-difluoropmp-2-yl, but-2-yI, 1- hydroxyprop-2-yl,
2-hydroxybut-3-yl, 1-difluoromethoxyprop-2-yl, tetrahydro furyl,  5
teuahydropyranyl, 1-hydroxybut-2-yland 1-methoxyprop-2-yl; HE?-I is
selected from thiazolyl, pyrazolyl, thiadiazolyi, pyridyl, isoxazolyl and
pyrazinyl,  wherein R' is optionally substituted with a methyl, isopropyl
or ethyl group and/or (on a  carbon atom) by fluoro; HIT-2 is selected from
pyridyl, pyrazinyi, pyridazinyl, thiazoiyl and pyrimidinyl,  10 substituted
by R2 and optionally substituted by R3; R3 is fluoro or chIoru;  RI is -CON
R'R", R4 and RS together furor an azetidinyl or pyrmlidinyl ring. In
another aspect of the invention there is provided a compound of formula (i)
or  15 ([A) as hcreinbcfare defined, or a salt thereof, wherein: R' is
selected from isopropyl, cyclopentyl, 1.3 -di fluoroprop-2-yl, hut2-yl. I-
hydroxyprop-2-yl, 2-hydroxybut-3-yl, i-difluoromethoxyprup-2-yi.
tetrahydrofuryl,  tetrahydropyranyl, 1-hydroxybut-2-yl and
l-mctboxyprop-2-yi; HE['-l is selected from thiazolyL pyrazolyl.
thiadiazulyl, pyridyl, isoxazolyl and pyrarinyl,  



20 wherein R' is opti onally substituted with a methyl, isopropyl or ethyl
group and/or (on a  carbon atom) by fluoro; HET-2 is selected from pyridyl,
pyruzrnyl, pyridazinyl, thiazolyl and pyritnidinyl,  substituted by Rr and
optionally substituted by R3; R3 is methyl, fluoro or chloro;  25 R2 is
-CONR{R3; R4 and R' together form an anetidinyl.
7-azabicyelo[2.2.1}hspt-7-yl, murpholino, or  pyrrolidiny] ring. In another
aspect of the invention there is provided a compound of formula (1) or
([A) as hertinbefore defined, or a salt thereof, wherein: 30 R' is selected
from isopropyl, cyclopentyl, 1,3-difluoroprop-2-yl, but-2-yl, I -
hydroxyprop-2-yl, 2-hydroxybut-3-yl, I-difluoromethoxypmp-2-yd,
tetrahydrofuryl,  tctrahydropyranyi, I-hydroxybut-2-yl and
1-methoxyprop-2-yl; WO 140101400111111 -30- HE3'-I is selected from
thiazolyl, pyrazolyl, thiadiazolyl, pyridyl, isoxazoiyl and pyraanyl,
wherein R' is optionally substituted with a methyl, isopropyl or ethyl
group and/or (on a  Carbon atom) by Morn; HET-2 is selected from pyridyl,
pyrazinyl, pyridazinyI, thiazolyl and pyrirnidinyl,  5 substituted by R2
and optionally substituted by R'; R3 is methyl, fluoro or chloro;  R' is
-CONR'R-; R` and Rs together form art azetidinyl or pyrrolidinyl ring. in
another aspect of the invention there is provided a compound of formula (1)
or  30 (IA) as hercinbcfon defined, or a salt thereof, wherein: R' is
selected from isopropyl, cyclopentyl, 1,3-difluoruprop-2-yl, but-2-yl, 1-
hydroxyprop-2-yl, 2-hydroxybut-3-yl, 1-difluoromethoxyprop-2-yl,
tctrahydrofuryl,  tetrahydropymnyl, I-hydroxybut-2-yI and
I-methoxyprop-2-yl; HET-I is selected from thiazolyl, pyrawlyl,
thiadiazolyl, pyridyl, isoxazolyl and pyratinyl,  15 wherein R is
optionally substituted on a nitrogen atom with methyl, difluoromethyl,  



isopropyl or ethyl and/or on a carbon atom by fluoro or methyl; pro vided
that when HET-I  is pyrazolyl. R' is selected from 1-methoxyprop-2-yl.
isopropyl, and tetrahydrofuryl;  IIET-2 is selected from pyridyl,
pytazinyl, pyridazinyl, thiazolyl and pyrimidinyl,  substituted by R' and
optionally substituted by R3: 20 R' is methyl, fiuoro or chloro; R'
is-CONR`R' or-SO2NR'Rs, particularly-CONR'RS; R' and Rs together form an
azetidinyl, 7-azabicyclo[2.2,1]hcpt-7-yl, morpholino, or  pyrrulidinyl
ring. In another aspect, Aspect A, of the invention there is provided a
compound of  25 formula (E) of (IA) as hercinbefore defined, or a salt
thereof, wherein: R' is selected from isopmpy1, cyclopentyl,
1,3-difluoroprop-2-yl, but-2-yl, 1- hydroxyprop-2-yl, 2-hydroxybut-3-yl,
1-difluoromethoxyprop-2-yl, tetrahydrofisryl,  icuahydropyranyl,
l-hydroxybut-2-yl and I -me thoxyprop-2-yl; IiET-1 is selected from
pyrazinyl (opti onally substituted with methyl), pyrezolyl 30 (optionally
substituted on carbon by methyl), methylthiadiazolyl (particularly
3-methyl- 1.2,4-thiadiazol-5-y1), thiawlyl (optionally substi toted with
methyl), pyridyl (optionally IW) 2141710417t41 P(T,(;B2IN15IUa2J7) -31
substituted by fluaro) and isaxazolyl; provided that when HET-1 is
pyrazolyl, particularly  R' is selected from I-methoxyprop-2-y1, isopropyl,
and tetrahydrofuryl; HET-2 is selected from pyridyl, pyrazinyl,
pyridazinyl, thiaaolyl and pyrirnidinyl,  substituted by R' and optionally
substituted by R3; 5 RS is methyl, fluoro or chloro; R' is -CONR'RS or
-SO2NR4R3, particularly -CONR{RS; R4 and R3 together form an aaetidinyl.
7-azzbicyclo[2.2.1]bept-7-y1, morphoIino, or  pyrrulidinyl ring. In another
aspect, Aspect H, of the invention there is provided a compound of  10
formula (1) or (1 A) as hereinbefore defined, or a soh thereof, wherein: R'
is selected from isopropyl, cyclopentyl, 1,3-difuoroprop-2-yl, but-2yl, I -
hydmxyprop-2-yl, 2-hydroxybut-3-yl, I-diiluoromethoxyprop-2-yl,
tetrahydrofu yl,  



tetrahydropyranyl, I-hydroxybut-2-yl and 1-methoxyprop-2-yi; l{Ef-I is
selected from pyrazinyl (optionally substituted with methyl), pyrazalyl 15
(optionally suh,tituted an carbon by methyl), methyhhiadiazolyl
(particularly 3-methyl- 1.2,4-thiadiazo1-3-y1), thiazolyl (optionally
substituted with methyl), pyridyl (optionally  substituted by fluom) and
isoxazolyl; provided that when HET-1 is pyrazolyl, particularly  R' is
selected from I -methoxyprop-2-yl, isopropyl. and tetrahydrofuryl; HET-2 is
selected from pyridyl and pyrrzinyl, substituted by R2 and optionally
substituted  20 by R3; R' is methyl, fluoro or chloro; R' is CONR`RS
or-SO2NR`R3, particularly -CONR`R3; R` and RS together form an azetidinyI
or pyrrolidinyl ring, particularly azetidinyi.  Particular compounds of
Aspect B are those of formulae (IB), (IC) and/or (ID). 25 In another
aspect, Aspect C, of the invention there is provided a compound of  formula
(IB), (1C) or (ID) as hereinbeforc defuted, or a salt thereof, wherein; R'
is selmted from isopropyl, !-hydroxyprop-2-yl, tetrahydrofuryl and
1methoxyprop-2- yl; (particularly R' is selected from isopropyl,
(2S)-l-hydroxyprop-2-yl, tetrahydrofuryl  and (2S)-I-mcthoxyprop-2-yl); 30
HET-I is methylpyrazinyl;  R2 is -CONK{RS; R4 and RS together form an
azetidinyl ring. SO 21107IIMlin41 PC1'IC021M16I(Mis47l  -32 In another
aspect, Aspect D, of the invention that is provided a compound of  formula
(I R) as hcreinbefore defined, or a salt thereof, wherein: R' is selected
from isopropyl, 1-hydroxyprop-2-y'l, tetrahydrofuryl and 1-methoxyprup-2-
yl; (particularly kt is selected from isopropyl, (25)-1-hydroxyprop-2-yl,
tetrahydrofuryl 5 and (2S}1-mcthoxyprop-2-yl);  }IE:T-1 is mcthylpyrazinyl;
RI is -CONR4R3; R' and R' together form an azetidinyl ring. 



In another aspect, Aspect E" of the invention there is provided a cam pound
of  10 formula (II3), (IC) or (ID) as hereinbefore defined, or a salt
thereof, wherein It1 is selected from isopropyl, tetrahydrofiryl and
I-methaxrprop-2-yl (particularly (2S)- I -methox yp rnp-2-y I); IIFT-I is
pyrazolyl;  Rr is-CONR'Rs; 15 R' and R' together form an azetidinyl ring. I
n another aspect, Aspect F, of the invention then is provided a compound of
formula (1B) as htrvinbeforc defined, or a salt thereof, wherein: R1 is
selected from isopropyl, tctrahydrofuryl and I methoxyprop -yl
(particularly (2S)- 1-methoxyprop-22-y1) 20 I I ET- I is pyrazo ly 1;  Rr
is -CON'R+R'; R` and R5 together form an azetidinyl ring. In another aspect
of the invention there is provided a compound of formula (1) (or  IA) as
hertinbefore defined, or a salt thereof, wherein: 25 R1 is selected from
isopropyl, but-2-yl, 1,3-difluoroprop-2-yl, l-hydroxyprop-2-yl and 1-
methoxyprop-2-y) and tcuahydmfuryl; HET-I is an optionally substituted 5-
or 6-membered hctemaryl ring as hereinbefore  defined; HET-2 is an
optionally substituted 5- or 6-membered hetcroaryl ring as hereinbefore  30
def ted; Rr is -$OZN R4R'; R` and R5 together form an azetidinyl,
pyrrolidinyl or morpholino ring. WO :IM17IoQ 711.11 PCIiC 621M &tM12471
-33- in another aspect of the invention there is provided a compound of
formula (I) (or  ]A) as hereinbeforc defined, or a salt thereof, wherein:
R' is selected from isopropyl, 1,3-difiucroprop-2-yl. 1-hydroxyprop-2-yl
and 1- methoxyprop-2-yl, 



5 11kET-I is selected from thiazolyl, pyruzolyl, thiadiaxolyl and
pyruzinyl, where in R' is  optionally substituted on carbon or nitrogen
with a methyl or ethyl group; HET-2 is selected from pyridyl, pyrazinyl,
thiazolyl and thienyl, substituted by RZ and  optionally substituted by R3;
R3 is fluoro or chloro:  10 R2 is-SO1NNR4R5; R4 and RS together form an
azetidinyl, pyrrolidinyl or morpholino ring. In another aspect of the
invention there is provided a compound of formula (1) (or  IA) as
hereinbefore defined, or a salt thereof, wherein: R' is selected from
isopropyl, 1,3-difluoroprop-2-yl, but-2-yl, 1-hydroxyprop-2-yl, 2 15
hydroxybut-3-yl, 1-difuarornethoxyprop-2-yl, tetrahydrufuryl,
1-hydroxybut-2-yl and I- methoxyprop-2-yl; HET-1 is an optionally
substituted 5- or 6- membered heteruaryi ring as hereinbc fore  defined; 11
ET-2 is an optionally substituted 5- or 6-membered heteroaryl ring as
hereinbefore  20 defined; R' is -SU=NR4R5; R4 and R' together form an
azctidinyl, pyrrolidinyi or morpholino ring. In another aspect of the
invention there is provided a compound of formula (I) (or  1A) as
hcrvinbefore definod, or a salt thereof, wherein: 25 R' is selected from
isopropyl, 1,3-difluoropmp-2-yl, but-2-yi, l-hydroxyprop-2-yl, 2-
hydroxybut-3-yl. 1-difluoromethoxyprop-2-yi, tesahydrofuryl,
I-hydruxybut-2-yl and 1- methoxyprop-2-yl; HET-1 is selected from
thiazolyi, pyrazolyl, thiadiazolyl and pyrazinyl, wherein R1 is  optionally
substituted with a methyl, isopropyl or ethyl group; 30 1IE`T-2 is selected
from pyridyl, pyrazinyl, thiazolyl and pyrimidinyl, substituted by Rr and
optionally substituted by R'; ft3 is t]uoro or chlom; R'O 2IM1ii(M17R41
VCI'/GH2IMw IIMIa i I -34- 



R' is-S01NR+R'; R4 and R3 together form an azctidinyl, pyrrolidinyl or
morphoIino ring. in another aspect of the inventi on there is provided a
compound of formula (1) (or  [A) as here inbefore defined, or a salt
thereof, wherein: 5 R1 is selected from isopropyl. 1,3-difluoroprop-2y),
but-2-yl, 1-hydroxyprop-2-yl, 2- hydroxybut-3-yl.
1-difluoromethoxyprop-2-yl, tetmhydrofuryl, I-hydroxybut-2-yl and I-
rncthoxyprop-2-y1; IIET-I is selected from thiazolyl, pyrazolyl,
thiudiazotyl and pyrazinyi, wherein R' is  optionally substituted with a
methyl, isopropyl or ethyl group; 10 H FET-2 is selected from pyridyl,
pyrazinyl, thiazolyI and pyrimidiny1. substituted by R' and  nptionally
substituted by R3; Rt is Ruoro or chlam: R2 is -CONR`R3 or _SO2NR4R5; R'
and Rs together form an azctidinyl, pyrrolidinyl at morpholino ring. 15 I n
one aspect of the invention there is provided a compound of formula (1) (or
IA)  as hcreinbefore defined, or a salt thereof, wherein: R' is selected
from 1-Iuoromethoxyprop-2-yI and 1.1-difluoromethaxyprop-2-yl:  Hli I'-l is
an optionally substituted 5- or 6-membered heteroaryI ring as hereinbefore
defined; 20 11ET-2 is an optionally substituted 5- ar 6-membered heteroaryl
ring as herein be fore  defined; Rr is -CONR;RS; R{ and RS together form an
azctidinyl, pyrrolidinyl or morpholino ring. In another aspect afthe
invention there is provided a compound of formula (I) (or  25 IA) as
hcreinbefore defined, or a salt thereof, wherein: R' is selected from
1-fhrorolnethoxyprop-2-y1 and i,1-difluoromethoxyprop-2-yl:  HET-I is
selected from thiazolyl, pyrazoiyl, thiadiazolyl and pyruzinyl, wherein R'
is  optionally substituted on carbon or nitrogen with a methyl or ethyl
group; HET-2 is selected from pyridyI. pyrazinyl, thiazolyl and thienyl,
substituted by R2 and  30 optionally substituted by R3; 



R3 is fluoro or chi are;  R' is -CONR'R'; WO 11070M171Nt Pf.T/(
R2Hi6PM12471  -35 R4 and R' together form an azetidinyl, pyrrolidinyl or
morpholino ring. In one aspect of the invention there is provided a
compound of formula (I) (or [A)  as hereinbefore defined, or a salt
thereof, wherein: Ri is selected from 1-lluorvmethoxyprop-2-yl and
),l-difltwromethoxyprop-2-yl; 5 HET-I is an optionally substituted 5- or
6-membered heteroary I ring as hereinbefare  defined; HET-2 is an
optionally substituted 5- or 6-membered hetemaryl ring as hereinbefore
defined; R' is - SO2NR`R'; 10 R4 and R' together form an azetidinyl,
pyrrolidinyl or morpholino ring. In another aspect of the invention there
is provided a compound of formula (1) (or  [A) as hereinbefore defined, or
a salt thereof, wherein: R' is selected from I- fl uoromethoxyprop-2 -yl
and l,1-difluoromcthoxyprop-2-yl;  HIT-I is selected from thiazolyl,
pyrazolyl, thiadiazalyl and pyrazinyl, wherein Ri is  15 optionally
substituted on carbon at nitrogen with a methyl or ethyl group; HET-2 is
selected from pyridyl, pyrazinyl, thiarolyl and thicnyl, substituted by R'
and  optionally substituted by R3; R' is fluoro or chlom;  R' is-SO2NR`R':
20 RA and R' together form an azetidinyl, pyrrolidinyl or morpholino ring.
Further preferred compounds of the invention are each of the Examples (and
salts  thereof), each of which provides a further independent aspect of the
invention, In further  aspects. the present invention also comprises any
two or more compounds of the Examples  25 (arid salts thereof). Particular
compounds of the invention include any one or more of: 3-{ [5-(azetidin- l
-ylcarbonyl)pyridin-2-y)]oxy] -5-{[(1 S)-2hydroxy- l-mcthylethyl]oxy]- 



N- I,3-thiazol-2-ylbetizamide; 3-((S-(azetidin-I
-ylcarbonyl)-3-chlaropyridin-2-y1]oxy)-5-j [(l S)-2-hydroxy- I - 30 meth
ylethyl]oxy}-N-i,3-thiaxol-2-ylbenzamide; 3{(&{azetidin- l -ylcarbonyl)pyri
din-3-yi]oxy)-5-{ [(1 S)-2-hydroxy- I-methylethylloxy}- N -1, 3 -t h i azo
l -2-y i berm m i de; WO :IM1711MI7II11 PCI'iCN2rMM nWP247l -36-
3-{(5-(azetid n- l -ylcarbonyl}pytidin-3-yl]oxy}-5- (((1 S)-2-hydroxy- I
-methylethyl]oxy}- N-{ l -methyl-1 }i-pyrazo1-3-yl)bcnzamide;
3-{[6-(azetidin-i -ylcarhonyl)pyridin-3-yl]oxy}-5- {[(1 S)-2-hydroxy-I
-methylethyI]oxy}- y-(I -methyl-1 }i-pyrazo1-3-yl)bcnzamide; 5
3-((5-(azetidin-I-ylcarbonyt)pyridin-2-yl]oxy}-5-(((1S).I-inethyl-2-
(methyloxy)ethyl]oxy }-N-(l -methyl-1 K-py'razo I-3-yI)benzamide: 3- ([
5-(azai din- I -vlcarbonyl)- 3-chIoropyridin-2-yl]oxy}-5-{((l S)- I
-mcthyl-2- (methyioxy)cthyI]oxy} -N-(l -methyl- I H-pyracol-3-yI)benzamide;
3( [5-(azetidin- I -ylcarbonyl)pyridin-2-yl]oxy)-5-[(1-methylethyl)oxy]-N-
I ,3-thiaznl-2- 10 ylbenzamide; 3- ([5-(azetidin- I -ylcarbonyl)-
3-chloropyridin-2-yl]oxy}-5-[(1-methyl ethyl)oxy]-N-1,3-
thiazol-2-ylhenzamidc; 3-( [5-(azetidin-
I-ylcarbonyi)pyridin-2-y[]oxy}-5-[(1-methyIethyi)oxy]-N-(1-methyl -1 H -
py'razol- 3- yl )benzsm i de; 1$ 3-([5-(azetidin-
l-ylcarbonyl)-3-chlompyridia-2-yl]oxy}-5-[(1-mcthylcthyl)oxy]-N-( I-
methyl-1 I I-pytazo1-3-yI)benzamide:
3-(15-(azctidin-I-ylcarbonyl)pyridin-2-yl]oxy) -5-{ [(1S)-1-methyl-2-
(methyloxy)ethyl]oxy)-N-(3-methyl-1,2,4-thiadiazol-5-y1)bcnzamide;
3-{{5-(azetidin-1-ylcarbony l)-3-chloropy'ridin-2-yl]oxy}-5-{ [(1
S)-1-methyl-2 20 (methyloxy)ethyl)oxy}-N-(3-methyl-1.2,4-thiadia
ol-5-yl)betuamide;  3-{16-(azct din-I-y lrarbonyl)pyridin-3-yl}axy) -5-{
[(19)- 1 - mcthyl -2 - (mcthy loxy)ethyl]oxy}-N-(1-methyl- I H-pyrazol-3-yl
)bcnzamide;  3-((5-(azctidin- I -y'lcarbony l)pyridin-3-y1]oxy) -5-{((1 S)-
I -mcthyl-2- 



(methyloxy)cthyl]oxy}-N-( I -methyl- I H-pyrazol-3-yI)benramide; 25
3-{(5-(azctidin-l-ylcarhonyl)pyridin-3-y)
]oxy]-5-[(1.methylethyl)oxy]-N-(l-methyl-iH- pyrazol-3-yl)bcnzamide;
3-{(6-(azetidin- I -ylcarbanyl)pyridin-3-yl]oxy) -5-[(
l-methylethyi)oxy]-N-1,3-thiazoi-2- ylbenramide; 3- ([6-(axetidi n- I
-ylcarbanyi)pyridin-3-yl)oxy}-5-{(1-methyIcthyl)oxy]-N-(1-methyl- I H- 30
pyrazol-3-yl)benzamidc; 3- ([ 6-(azetidin-
I.ylcarbonyl)pyridia-3-y'1]oxy}-5-{ [(1 S}1-mcthyl-2-
(methyloxy)ethyl)oxy}-IJ-1,3-thiaeol-2-ylbcnfmide; W O2IM1 7JIMl7i171
P[TICB211Vo/W2-471  -37 3- { [6{azetidin-1
-ylcarbonyl)pyridin-3-yl]oxy}-5-{[(1S)- 1-methyl-2-
(methyloxy)ethyljoxy}-N-(3-incLhyl-1,2 4-thiadiawl-5-yI)bcnzamide:
3-j(6-(azetidin- I
-ylcarbanyl)pyridin-3-yl]oxy}-5-[(1-methylethyl)oxyj-N-(3-methyl- 1,2,4-
thiadiazol-5-yl)benzamide; 5 3-((5{azetidin-l-ylsulfonyl)pyridin-2-ylJoxy)
-5-{[(IS)-1-methyl-2- (methyl oxy)ethyll oxy } - N-(1-methyl- 114-pyrazol-3
-yl)benuami de: 3-{ [5{azetidin- l-ylcarbonyl)pyrazin-2-yl]oxy}-5-{[(1 S)-
I -methyl-2- (methyloxy)ethyI]oxy}-N-( I -methyl-1
H-pyTazol-3-yl)bcnnamide; 3-{ [5{azetidin- I
-ylcarbonyl)-1,3-thiawl-2-ylJoxy}-5-[(l methylethyl)oxy]-N-{ I-methyl- 10 I
I I-pymzol-3 yl)be naamide; 3-(
[5{azetidin-I-ylcarbonyl)pyridin-2yl]oxy}-5-{[(1S)-2hydroxy-I-methylethyl]o
xy)- N-(1-methyl-111 -pyraao l-3-yl)bcnzam ide:
3-{[3-chloro-5-(morphoiin-4-ylcarbonyl)pyridin-2-ylJoxy} - 5- {((1
S)-2-hydroxy- I - inethyicthyl]oxy) -N-(I-methyl-1 H-pyrazol-3-yl)bcnamide;
and 15 3-
((5{azetidin-I-ylcarbonyl)-3-chloropyridin-2-yl]oxy)-5-{[2-fluoro-I-
(tluommethyl)cthyl]oxy } -N-(1- methyl- I H-pyrazol-3-yl )benxamide; and/or
3- ] [5-(azetidin-l-ylcarbonyl)-1,3-thiazol-2-yl]axy}-5-{ [(I S)- l
-methyl-2- (methyloxy)ethyl]oxy}-N-( I -methyl- I H-pyrazol-3-yl)benzamide;
3- {[5-(azetidin- l -ylearbonyI)-3-chloropyridin-2-ylloxy}-5-{((1 S)- I
-mcthylpropyI Joxy}-N- 



20 (1-methyl-lII-pymzol-3-y1)ba7axnidc; 3-{ [5-(azetidin-i
-ylcarbonyl)pyrazin2-yl]oxy}-5-{[(1 S)- 1-methylpropyl]oxy}-N-(1- methyl-1
H-pyrazol-3-yl)ben2vrnide; 3-1[6-(azetidin-I
-ylcarbonyl)pyridin-3-ylJoxy}-5-{[(I S)- I -methylpropyl]oxy}-N-(1- mcthyl-
I II-pyraaol-3-yl)berunm ide; 25
3-{[2{azetidin-I-ylcarbonyl)pyrixnidin-5-ylJoxr)-5-[(1-methylethyl)oxy)-,N-
( 1-methyl- 1 H-pyrazol-3-yl)benznmidc; 3-([2-(azetidin-l
-ylearbonyl)pyrimidin-5-yl)oxy}-5-{ [(l S}1-methyl-2-
(mcthyloxy)ethyl]oxy}-N-( I -methyl-1 H-pyrazol-3-yl)benzamide;
3-{(6-(azetidin- I -y Icarbonyl)pyridin-3-ylJoxy) -5-([2-fluoro- I
-(fluoromethyl)ethyl]oxy}- 30 N-(I -msthylI I {-pyrazal-3-yi)benzarnide;
3-{[5-(azetidin-I-yIcarbonyl)pyrazin-2-yl]oxy}-5-{[2-fluoro-1
-(fluoromethyl)ethyl]oxy}- N-(I -methyl- I H-pyrazol-3-yl)benzarnide; wo
IfMI'./sMl7 ; VCI'ICH2IMIMIMIlt1I -38-
3-([5-(azetidin-1-ylcarbonyl)pyrazin-2-yI]oxy}-5-(()-methylethyl)oxy]-N-(I
-methyl- f H- pymzo l-3 -yl)hen7ami de; 3-{ [5-(azetidin- I
-ylcarboayl)-3-chi oropyridin-2-yl]oxy}-5-({ (1 S)-2-
((difluoromethyl)oxy)- I -mcthylethyl }oxy)-N-(1-methyl- I. li-pyr
zol-3-yl)benzamidc:  5
3-{[5-(azetidin-l-ylcarbenyl}pyridin-2-yl]oxy}-54{(IS)-2-[(dif]uoromethyl)o
xy]-I methylcthyl}oxy)-N-(1-methyl-i H-pyrazol-3-yl)benzamide; 3-
((6-(azetidin- I -yicarbonyl)pyridin-3-yI]oxy}-5-({( l S)-2-f
(difluorornethyI)oxy}-1- methylethyl)oxy)-N-(1-methyl- I
H-pyrezal-3-yl)benzamide;
3-([5-(a7.eddin-l-ylcarbonyl)pyrazin-2-yl]oxy}-5-({(I
S)-2-[(dif]uorumethyl)oxy]-1 10 methylclhyl}oxy)-N-(I-methyl-1 14
-pytazol-3-yl)bennmidc; 3-( [5-(azetidin-I-ylcarbonyl)-3-chi
ornpyridin-2-yl]oxy}-5-{ [(I R,2R)-2-hydroxy-I- methylpropyl]oxy)
-N-(1-methyl- I H-pynzol-3 yl )beaxamide;
3-{[5-(azetidin-l-ylcarbonyl)-3-chi
oropyridin-2-yl]oxy}-5-{[(1S.2S)-2-hydroxy-]-
mcthylprnpyl]oxy}-N-(]-methyl-l H- pytazol-3-yl)benzamidc; 15
3-{(5-(azetidin-l-ylcarbonyl)-3-chloropyridin-2-yl)oxy}-N-(I-ethyl-llI-pyra
zol-3-yI)-5- 



[ [(i S)-1-methyl-2-(mcthyloxy)cthy]]oxy}benzamide;
3-{(6-(azetidin-I-ylcarbonyl)pyridin-3-yl]oxy}N-(I-ethyl-I
H-pyraxol-3-yl)-S-(((15)-1- tnethy I-2-(methyloxy)ethyl]oxy } benzamide:
3-([5{azctidin-1-ylcarbony])pyTazin-2-yl]oxy}-N4I -ethyl-1
H-pyrazol-3-yl)-5- {[(I S)-1 20 methyl-2-(methylaxy)cthyl]oxy]ben7antide;
3-([549zc1 id
in-I-yicarbonyl)-3-chloropyridin-2-y]]oxy}-5-{((IS)-2-hydroxy-l- m
ethylethy]]oxy}-N-[ 1-(1-me thylethyl)- I H-pyrazol-3-y1]bcnzarnide;
3-l[5-(azetidin-l-ylcarbanyi)pyridin-2-yl]oxy}-5-([(IS)-l-methyl-2- (meth
yl oxy)ethylloxy }-N- I I I-pyraza I-3-ylbcnnmide; 25
3-([5-(azetidin-l-ylcarbonyl)-3-chloropyridin-2-yl]oxy)
-N-(I-methyl-llI-pyrazol-3-yl)-5- [(3 S)-trtrahydm furan-3 -yloxy]be
nzatnide: 3-{ [6-{azetidin- l-ylcarbony])pyri din-3-yi]oxy}-N-( I-methyl-1
I I-pyraxol-3-yl)- 5-[(3S)- tetnhydro (uran-3- yl oxy)benzami de;
3-{(5-(axetidin- l -ylcarbonyl)pyrazin-2-y]]oxy) -N{] -methyl-1
H-pyrnzal-3-yl)-5-((35)- 30 tctrahydrofuran-3-yioxy]bcnnmide;
3-{[4-(azctidin-l-ylcarbony]}1,3-Ihiazol2-y]]oxy]-5-([(IS)-I-methyl -2-
(methy l oxy)cthyl]ox y } -N-( I -methyl -1 H-pyrazol -3 -yl)benzantide; -V
12tNf711Nt7(UI PCDt.B21416nx12471  -34 3-([4-(azeddin- l -ylcarbonyl)-
1,3-thia7.ol-2-yl]axy}-5-[(l -methylethyl)oxy)-N-(1-methyl-
IH-pyrazol-3-yl)benzamide;
3-{(5-(azeddin-1-ylcarbonyl)pyrazin-2-ylloxy)-5-([(ES)-l-(hydroxymethyl)pro
pyllaxy}- N-(1-methyl-1 H-pyrazo l-3-yl)benzamide; and/or 5
3-((2-(azctidin-l-y]ca7bonyl)pyrimidin-5-yl]oxy}-5-{[(IS)-1-me hyl-2-
(methyl oxy)cthyl ]oxy } -N -1,3 -thiaml-2 -ylbenxsmide; 3-{ [5-(azetid
n-l-ykarbonyl)pyrazin-2-yl]oxy}-5-(cyclopentyloxy)-N-(1-methyl-1 H-
pytazoI-3-yl)benzanridc; 3-{ [5-(azetidin- l -ylcarbony
l)-3-Chloropyridin-2-yl]oxy}-5-(cyclopentytoxy)-N-( I -methyl- 10 111
-pyrazol- 3 -yl }be nzam ide; 3-( [6-(autidin- I
-ylcarbonyl)pyridin-3-yl]oxy}-5-(cyclopentytoxy)-N-( I -methyl- I Ii- 



pyrazol-3-yl)henzamide: 3-((5-(azetidin-
l-ylcarbonyl)pyrazin-2-yl]oxy}-5-([(1R,2R)-2-hydroxy-I- methylpropyI]oxy}
-N-(1-methyl-1 E 1-pyrazol-3-yl)benzamide; 15 3-{(5-(azetidin-
l-ylcarbonyl)pyrazin-2-yl]oxy}-5-{[(IS.2S)-2-hydroxy-I-
methylpropyllaxy]-N-(1-methyl-1 H-pyrazol-3-yI)benzsnide; 3-
{(5-(azetidin1-ylcarbonyl)- I,3thiawl-2-yl]oxy) -5-([(1 S)-i-methyl-2-
(mcthyloxy)ethyl}oxy } - N{5-metbylpyrazin-2-y l )benzamide; 3-(
[5-(azctidin- l -ylcarbonyl)-3-chlcropyridin-2-ylloxy} -5-([(l S)-I
-methyl-2- 20 (methylaxy)ethyi foxy) -N-(5  methylpyrazin-2-yl)bcnzantidc;
3-[[5-(arctidin-I-ylcarbonyl)pyrazin-2-yl]oxy)-5-{((IS)- I-methyl-2-
(methyloxy)ethy) loxy}-N-(5-methylpyrazin-2-yl)benzamide; 3-1
(5-(azetidin-l-ylcarbonyl)pyridin-2-yl]oxy}-5-{ [(IS)-1-methyl-2-
(methyloxy)cthylloxy)-N-(5-methylpyrazin-2-yl)benramidc;  25
3-{[4{azctidin-l-y1carbonyl)- 3-thiazol-2-yl]oxy}-5-{[(IS)-I-methy]-2.
(methyl nxy)e thyll oxy } -N-(5 -methylpyrazin-2-yl)benzarnide; 3-(
[5-(azetidin- l-ylcarbonyl)-4-methyl-l,3-thiazol-2-ylloxy)-5-{ [(1 S)- I
-methyl-2- (methyloxy)ethy] ]oxy)-N-(5-mcthylpynazin-2-yl)benzamide;
3-([5-(azeddin- l -ylcarbonyl)-4muhyl- 1,3-thiazol-2yl]oxy}-5-([(I 5)- l
-methyl-2.  30 (methyl oxy)ethyl]oxy)-N-( I -methyl- I
li-pyrazol-3-yl)benzantide; 3- ((5-(azctidin-
l-y/carbonyl)-3-chloropyridin-2-yl]oxy}-5-[(1-methylethyl)oxy}-N-(5-
methylpyrazin-2-yl)benz midc; 'VU 210711MI71141 PCrICtr21M16(1M12471 -40-
3-{[5-(azet idin- I -ylcarhony l)pyrazin-2-ylloxy }-5-[(1-methylethy
l)oxy]-N-(5- methy1pyrazin-2-yl)benzamide; 3 -( [5-(azetidin- I
-ylcarbonyl)pyridin-2-yl]oxy) -5-[(1-inc hylethyl)oxy]-N-(5-
methylpyrazin-2-yl )bc nzamidc; 5 3-{[5-(azetidin-
l-ylcarbonyl)-4-methyl-1,3-thiazool-2-yl]oxy}-5-((1-methylcthyl)oxy)-,N- (5
- methyl pyrazi n- 2- yl)bcnzami de; 3- ([ 6-(azetidi n - I
-ylcarbonyl)pyridin-3-yl}oxy}-5- { [(1 S)-1-methyl-2- 



(methyloxy)cthyl]axy} -N-(5-methylpyrazin-2-y1)benzamidc; 3- ((6-(azetid i
n- I -yl carbonvl)pyridin-3-yl]oxy) -5-[(1-methyleth yi)(Pxy]-1' 45- 10
methylpyrazin-2-y1)henzamide; 3-{[3-(azetidin-
ly1carbanyl)-3-chlaropyridin-2-yl]oxy)-5-{(( I S)- I-methyl-2-
(methyloxy)ethyl]oxy }-N-1 H-pyrazal-3-yIbenzamide; 3-{[5-(alzrtidin-l-ylc
rbonyl)-3-chloropyridin-2-yl}oxy}-5-([(iS)- ]-methyl-2-
(methylaxv)ethyl]oxy} -N-1,3-thiazol-2-ylbcnzamidc; 15
3-({5-(azetidin-l-ylcarbonyl)-3-chloropvri din-2-yljoxy}-5-{ [(I
S)-I-methyl-2- (methyl oxy)ethylloxy I -N-pyridin-2-ylbenzamidc; 3-{
(S-(azetidin-l-vlcarbonyl)-3-chloropyridin-2-yl]oxy)-N-(1-ethyl-1
H-pyraza1-3-yl}5- [(I-meth ylethylkixy]benzamide; 3-{[5-(azetidin-
l-yIcarbony1)pyrazin-2-yl]oxy)-N-(1-ethyl-1H-pyrazol-3-yI}-5-[(1- 20
mcthyIcthyl)oxy)bcnzamide; 3-{ I5-(azetidin-l -y(carbonyl)pyrazin-2-yl]oxy)
-N-[ l{l -rnethylethyI)-Ili-pymzol-3-yi)-5- ([(15)- I -methvI-2-(m
ethyloxy)ethyl]oxyIbcnnmide;
3-{[6-(azctidin-I-ylcarbonyl)pyridin-3-ylloxy)-N-(1-ethyl-lll-pyrazot-3-y1)
-5-[(I- rnethy I ethyl}oxy)benzarnide; 25 3-{(6-(azetidin-
l-ylearbony))pyridin-3-y1]oxy}-5-{[{1 S)-I-methyl-2- (tncthyloxy)cthyl
joxy} -N-pyridin-2-ylbcnzomidc; 3-{ [6-(azetidin-
l-ylcarbonvl)pyridin-3-yl]oxy}-N-isoxazol-3-y1-5-{ [(1 S)- I -methyl -2-
(methyloxy)cthyl]oxy) bcnzarnide; 3- (
15-(autidin-I-ylcarbanyl)-3-chloropyridin-2-y1]oxy}-5-I( I
-methylcthyl)oxy]-,N-(3- 30 methyl-1,2,4-thiadiaz)1-5-yl)bcnzamide; 3-{
I(-(autidin- l -ylcarbonyl)pyridin.3-yiloxy }-5-[(1-methv1ethyl)oxy]-N- I
H-pyrazol-3- yibenamidc; WO 29107ng704I PCTIGB29M6IM12a71  -41
3-{[6-(azetidin-I-ylcarbonyl)pyridin-3-yl]oxy}-5-([(IS)- I-methyl-2-
(methyloxy)ethyl]oxy}-N-1 H-pyrazol-3-ylbcnzamide;
3-([5-(azetidin-I-ylcarbonyl)pyrazin-2-yl]oxy}-5-((I-mcthylcthyl)oxy]-N-I
H-pyra7ol-3- 



ylbenzamide; 5
3-1[54azetidin-I-ylcarbonyl)pyrazin-2-yl)oxy}-5-{((IS)-1-methyl-2-
(methyloxy)ethyl]oxy}-N-1H-pyrazol-3-ylbenzamidc;  3-( [5{aze idin-
l-ylcarbonyl)-3-chloropyridin-2-yl]oxy}5-((l -methylethyl)oxy] -N- L H-
pymzol-3-ylbenrrmidc; 3-1
[5-(azctidin-I-ylcarbonyl)-3-chloropyridin2yl]oxy}-N-( I.5-dirnethy1-1
H-pyrazol-3- lO yl)-5-{[(IS)-I-methyl-2-(mcthyloxy)ethyl]oxy)bcn7amide; 3-1
[5-(azctidin- l -ylcarbonyl)-3-chloropyridin-2-yI]oxy}-N-(1,5dimethyl- I
II-pyrazal-3- yl) -5- {(2 -fluoro- I -(fluoramethyl)ethylloxy ) bcnzamide;
3-{ I6-(autidin- I -ylcarbonyl)pyridazin-3-yl]oxy}-5-1[(1 S) - I -methyl-2-
(mcthyloxy)ethyl)oxy}-N-( l -methyl- I H-pyruzol-3-yl)bcnzatnide; 15
3-1[5-(azetidinI-ylcarbonyl)pyrazin-2-yl]oxy}-N-(4-methyl-1,3-thiazol-2-yl)
-5-[(3S}  tetrahydrofuran-3-yloxy]benzatnidc;
3-{[5-(azetidin-l-ylcarbonyl)pyn
zin-2-yl]oxy}-N-(5-racthyl-1,3-thiazoI-2-yl)-54(3S)-
tetmhydrofuran-3-yloxy)benzamide;
3-{(5-(azctidin-I-ylcarbonyl)pyrazin-2-yl]oxy) :4-(ltthyi-I
H-pyrazu]-3-y1)-5-[(3S)- 20 tnrahydrofuran-3-yloxy]benramide; 3-1
[5-(azetidin- l-ylcarbonyl)pyr szin-2-yl]oxy)-.N- [ 1-(1-methylcthyl)- I
H-pyrazol-3-yl]-5- [(3S)-trtmhydrofuran-3-yloxw]bervamide;
3-((5-(azctidin-L-ylcarbonyl)pyrazin-2-yl}oxy) -N-IH-pytanol-3-y!-5-[(3S)-
tetrahydrofuran-3-yloxy]bcnzamide; 25
3-{[5-(azetidin-I-ylcarboayl)pyrazin-2-yl]oxy}N-(1,5dimethyl-
IH-p}razo(-3-yL)-5-[(3S)- tctrahydrufumn-3-yloxy]bcnzamidc; 3-1
[5-(azeddin- I
-ylcarbonyl)-3-chloropyridin-2-yllaxy}-N-(4-methyl-l,3-thiazol-2-yl)-5-
[(35)-tetrahydrofu n-3-yloxy]benzamide; 3-{(5-(azctidin-I
-ylcarbanyl)-3-chlompyridin-2-yl}oxy}-N-(5-methyl- 1,3-thiazol-2-yl)-5- 30
[(3S)-totmhydrofitran-3-yloxy]benzamide; 3-
([5-(azctidin-l-ylcarbonyl)-3-chloropyridin-2-y!]oxy)
-N-(5-mcthylpymzin-2-y!)-5- [(3S)-tetrahydrofuran-3-yloxy]bcnzamidc; WO
21Kr7IMI711-t1 pcr1r;B21Kn4NK12471 



-42-
3-((5-(axetidin-I-ylcarbonyl)-3-chioropyridin-2-yl]oxy}-N-(1-ethyl-1Ii-pynz
ol-3-yl)-5- [(3 S)-tctrahydro furan-3 -yloxy]benzamide;
3-([5-(axetidin-1-ylrarbany1)-3-chlorapyridin-2-yl]oxy)-N-[I
-(1-methylethyl)- I H- pyrazol-3-yi]-5-1(3S)-tctrahydrofutan-3-yloxy]ben
amide; 5
3-{[5-(azetidin-l-y/carbonyl)-3-chlornpyridin-2-yl]oxy}-N-Ill-pyraru1-3-yI-
5-((3S)- tctrahydrofuran-3-yloxy]benzamide; 3-{(6-(axetidin- I
-ylcarbonyi)pvridin-3-yl]oxy) -N-(5-methylpyrazin-2-yl)-5-[(3S)-
tetmhydmfuran-3-yloxy]bcnnmidc;
3-((5-(azetidin-I-ylcarbonyl)pyrazin-2-yl]oxy)
-N'-(5-methylpyrazin-2-yl)-5-[(3S)- 10 tetrahydrofuran-3-yloxy]bcnzamide;
3-( [G-(axetidin- l
-y'lcarbonyl)pyridin-3-yl]oxy'}-N-(5-fluornpyridin-2-)rl)-5-[(3S)-
teurahydrofuraa-3-yioxy]bcnzamide; 3- { [3-chloro-5-(pyrroliditt- I
-ylcarbonyl)pyridin-2-yl]oxy}-5-((1-rmthylethyl)oxy]-N-(5- methylpyraz i n-
2-yI)benzsmide; 15
3-{[3-chlom-5-(pyrro1idin-l-ylcarbonyl)pyridin-2-ylloxy}-5-{[(1S)- 1-methyl
-2- (methyloxy}cthyljoxy}->ti'-(5-methylpyrarin-2-y1)benzamide;
3-{[3-chloru-5-(pyrrolidin-I-ylcarbonyl)pyridin-2-yl]oxy}-N-(1-methyl-111-p
yrazol-3-yl)- 5 -[(3 S)-te trahydrofuranm 3-yloxv[ bcnzami dc;
3-{(5-(azetidin-1-ylcarhony'l)pyrazin-2-yi]oxy)-N-(1-methyl-III-pyrazol-3-y
l)-5- 20 (tctrahydm-2I{-pyran-4-yloxy)benzamide; 3-{ [5-(azetidin- l
-ykarbonyl)~3-chIoropyridin-2-y1]oxy}-N{I -methyl- I1i-pyrazal-3-yl)-5-
(tctnhydro-2ii-pyran-4-yloxy)benzalnide: 3-
([5-(aretidin-1-ylcarboayl)pyrazin-2-yl]oxy) N-(5-methylpyrazin-2-yl)-
5-(tenahydro- 2}1-pyran-4-yloxy)benzamide: 25
3-{[5-(azctidin-l-ylcarbcnyl)-3-chloropyridin-2-yl]oxy}-N-(5-methylpyra2in-
2-y1)-5- (tctrahydro-2H-pyran-4-yloxy)hen7sunide;
3-{(6-(a7etidin-l-ylcarbonyl)pyridin-3-yl oxy)
-N-(I-methyl-IH-pyrazol-3-vl)-5- (Ietrah ydro-2 H- pyran-4-yloxy)benzamidc;
3 - { [ 6-(azctid in-1-ylcarbonyl)pyridin -3-yl ] oxy)
-N-(5-methylpyrarin-2 -yl)-5 -(tetrahydro- 



30 211-py'ran-4-y loxy)bertaamide; and 3-{(6-(axetidin- l
-ylcarhortyl)pyridin-3-yl]oxy) -,N-(1-rnethyI- lH-pyrazol-3-yl)-5-[(3R)-
tetnhydrofuran-3-yloxy]benzamide; and/or [) 21MI7IIM07ll P IIGB21MI61n02a73
-43 3-{16-(azetidin-l-ylcarbonyl)pyridin-3-yl]oxy)
-N-isoxazol-3-yI-5-[(3S}-tetrahydrofvran-3- yloxy]benzarnide;
3-{[5-{lutidin-l-ylcarbon)rl)py
n-2-yl}oxy}-N-pyrazin-2-yl-5-[(3S)-tetrahydrofuran-3- yloxylbcnzam de; 5
3-{[5-(axetidin-I-ylcarhonyl)pymz
n-2-yl}oxy}-N-(5-lluoropyridin-2-yl)-5-[(35)- tetrahydmfuran-3 -y I
oxy]bcnzamide; 3- ([5{azetidin- I -ylcarbonyl)pyrazin-2ylloxy}-5-( [(1 S)-
I -methyl-2- (methyloxy)ethyl]oxy}-N-pyridin-2-ylbenzamidc;
3-([5-(azctidin- I-ylcarbonyl)pyrazin2-yI]oxy}-N-isoxarnl-3-yI-5-{ [(IS)- I
-methyl -2- 10 (methyloxy)ethyl]nxy}bcnzamide;
3-{[5-(azeudin-l-ylcarbony1)pyrazin-2-yl]oxy)-5-{ [(IS)-l-methyl -2-
(methyl oxy)ethyl /oxy } -N 44-methyl-1, 3 -th i azol- 2-yl)be nzanri dc;
3-1[5-(azeddin-I-ylearbonyl)pyrazin-2-yl]oxy}-5-{ [(IS)- I-methyl-2-
(methyloxy)ethyl]oxy}-N-(5-methyl-l,3-thiazol-2-yl)bcnzamide; 15
3-{[5-(azctidin-l-ylcarbenyl)pyrazin-2-yI1oxy}-5-{[(1S)-1-methyl-2-
(methyloxy)ethylfoxy)-N-pyrazin-2-ylbennmide;  3-{(5-(azctidin-
l-ylcarbonyl)pyrazin-2-yl]oxy)-5-[(l -tnethylethyl)oxy)-N-pyrazirr-2-
ylbenramide; 3-
([6-(azetidin-I-yIcarbonyl)pyridin-3-yl]oxy}-5-{((1S)-I-methyl-2- 20
(mrthy'loxy)etltyl]oxy 1N-pyraztn-2-ylbcnzamide: 3- { ]5-(a7ctidin-l
-yIcarbonyl)-3-chloropyridin-2-yl}oxy}-5-[( I -r)ethylcthyl)oxy]-N-
pyrazin-2-ylbcnzamide;
3-{[5-(axed.din-l-ylcarbonyl)-3-chloropyridin-2-yl)oxy1-5-(
[(1S)-I-methyl-2- (methyloxy)ethyl] oxy 1-N-pyrazin-2-y1benzamide; 25
3-{[3-chlorn-5-(morpholin4-ylcarbonyl)pyridin-2-ylloxy}-N{l-methyl-I14-pyri
zol-3-yl}  



5-[(3S)-tctrahydrofisran-3-yloxy]benzasnide;
3-][5-(7-azabicycIo[2.2.I]hept-7-ylcarbonyl)-3-chioropyridin-2-yl]oxy}-N-(1
methyl-lH- pyrazol.3-yl)-5-[(3S)-tetmhydrofuran-3-yloxy]benzamide; and 3-{
[5-(azctidin-1-ylcarbonyl)-4-methyl-1,3-thiawl-2-ylloxy}-N-(I -methyl- 1
H-pyrazol-3- 30 yl)-5-[(3S)-tetrahydrofuran-3-yloxy]bcnzanride; and/or
3-{[6-(azetidin-1-ylcarbonyl)pyridin-3-yl]oxy}-5-{[(IS)-2-hydmxy-l-methy[ct
hyl]oxy}- N-(5-methylpytzzin-2-yl)benzamide; WO ZoMP711HP71141 F[ ~iC
I4llIn6flNI2ai1 _44- 3-{ [6-(azetidin- I -ylcarbonyl)pyridin-3-yl]oxy)
-5-{((I S)-2-hydroxy- l -mcthylethyl]oxy)-
N-(3-methyl-1,2,4-thiadiaznl-5-yl)ben7srnidc;  3-{[54azctidin- I
-ylcarbonyl)-3-chloropyridin-2-yl]oxy}-5-([(1 S)-2-hydroxy-1-
methyiethyl]oxy } -N-(5-meth ylpyrazi n-2-yl )bcnzamide; 5
3-{[5-(azetidin-I-ylcarbonyl)-3-chlarapyridin-2-yl]oxy)-$-{[(IS).2hydroxy-1
methylethyl]oxy) -N-(3-rncthvl-1,2,4-thiadiazol-5-yl)bcaarnidc;
3-{15-(azctidin-I-ylcarbonyl)-3-chIoropyridin-2-yl]oxy)-5-{{(IS)-2-hydroxy-
I- mcthyltthylloxy }-N -pyrazin-2-ylbcnzatnide; 3- ((5-(axetidin-I
-ylcarbonyl)-3-chloropyridin-2-yl]oxy) -5-{ [(1 S)-e-hydroxy- I - 10
methylethyl]oxy}-K-pyridin-2-ylbenzamide; 3-{ [5-(azcti din- l -y!
carbonyl)pyridin-2y1)oxy}-5-{ 1(I S)-2-hydroxy- I -methylcthyl joxyl-
N-(3-methyl-1.2,4-thiadiaxo I-5-vl)benzamidc; N-( 1-methyl- I
II-pynxxol-3-yl)-3-{(6-(pyrrolidin- I -yicarhonyl)pyridin-3-yl]oxy)
-5-{(3S)- tetruhydrufumn-3-yloxy]bennmi de; 15
3-{[6-(aretidin-I-ylcarbonyl)pyridut-3-yl]oxy}-N-pyrazin-2-yl-5-[(3S)-tctra
hydrafttran-3- yloxy]bcnzvnidc: 3- ([6-(azctidin- I-ykarbony
])pyridin-3-yl)oxy) -N-(5-rnethyl- I }I-pyrazol-3-yl)-5-[(3S)-
tctmhydmafursn-3-yloxylbenzamide: 3-({5-(azetidin- l
-ylcarbonyl)pyridin-3-yi]oxy}-N- I }I-pyrazol-3-yI-5-[(3S)- 20
tctmhydrofuran-3-yloxylbenzamide; 3-{ 15-(azetidin-I
-ylcarbonyl)-3-chloropyridin-2-ylloxy)-5-([22-fluom-I - 



(fluor omethyl)cthy!]oxy) -N-(5-methylpyrazin-2-yl)benzamide; 3-
{[5-(aaetidin-I -ylcarbonyl)-3-chloropyridin-2-yl]oxy}-5-([2-fluorn-l-
(fluoromethyl)cthyI]oxy) -N-I H-pyrazol-3-yIbenzamidc: 25
3-([5-(autidin-I-ylcarbonyl)3-chlompyridin-2-yI]oxy}-5-{(2-fluoro-I-
(fluoromethyl)cthyl1oxy) -N-(5-methyl-1 H-pyruzol-3-yl)bcnzarrtidc; 3-
((5-(azetidm-I -yIcarbonyl)pyrazin-2-yl)oxy}-5-{ [2-iiuoro-I
-(fluoromcthy))ethyljoxy}- N-III-pyrazol-3-ylbcncamide:
3-{[5-(azctidin-l-ylcarbonyl)pyrazin-2-yl]oxy}-5-((2-fluoro-14fluommethyl)e
thyl]oxy)- 30 N-(5-methylpyrnrin-2-yl)benzamide; 3- { [S-(anetidin- I
-ylcarbonvl)pyrazin-2-yllaxy }-5-( [(i S)-2-hydroxy-l -methy[ethyl]oxy) -
N-(5-methylpyrazi n-2-yl)bennamide; WO 201710071U1 PCI1CB2016"12471  -45
3-{[5-(azetidin- I -ylcarbonyl)pyrazin-2-yl]oxy}-5-(((I
S)-2-[(di#luoromethyl)oxy]-1- methylethyl}oxy}ti-l E
I-pyrazol-3-ylbenzamide; 3 - { [5 -(azetidin- I -y lsul fony l)-4-methyl-
1,3 -thiazol-2 yl)oxy) -5 - (I (I S)- I -methyl-2- (mcthyloxy)ethyl]oxy
}-H-(5-methylpyrazin-2-yl )benramide; 5
3-{[6-(azetidin-i-ylcarbonyl)pyridin-3-yl]oxy)N-[1-(ditluoro
methyl)-III-pyraxol-3-y1}-5- [ (3 S)-tetrahydrofuran-3 -yl oxy] benzam ide;
3- (15-(azctidin- i -ylcarbonyl)pyraxin-2-y1}oxy)-ft-[ 1-(difiuoromethyl)-1
H-pyrazol-3-yl}5- {[(1 S)- I -methyi-2-(methyloxy)cthyl]axy}benzamidr; 3-(
(6-(&tc
idin-I-ylcarbonyl)pyridin-3yl]oxy}-N-[l-(difluorornethyl)-Ill-pymzol-3-yl]-
5- 10 {[(1 S)-I-methyl -2-(methy!oxy)ethyl)oxy)benzamide; and/or
3-{(5-(azetidin-I-ylcarbonyl)pyrazin-2-yIIoxy) 5-{[(IR)-1-methyl -2 (methyl
ox y)ethyl]oxy)-N-(5-methyipyrazin-2-yl)benzu ide;  3-([6-(azetidin- I
-yicarbonyl)pyridin-3-yl]oxy}-5-f [(IA)-1-methyl-2- (mcthyl oxy)ethyl]oxy }
-,V-(5 -rnethyl pyraz i n-2-yl)benramide; 15 or a salt thereof. A thither
feature of the invention is a pharmaceutical composition comprising a
compound of Formula (1), (IA), (113), (IC) or (I D) as defined above, or a
pharmaceutically- 



acceptable salt thereof, together with a pharmaceutically-acceptable
diluent or carver. 20 According to another aspect of the invention there is
provided the a compound of  Formula (1), (IA), (IB), (IC) or (ID) or a
pharmaceutically-acceptable salt thereof as  defined above for use as it
medicament. According to another aspect of the invention there is provided
the a compound of  Formula (I). (IA), (I B), (IC) or (ID) at a
pharmaceutically-acceptable salt thereof as 25 defined above for use as a
medicament for treatment of it disease mediated through GLK.  in particular
type 2 diabetes. Further according to the invention that is provided the
use a compound of Formula  (1), (IA), ([S), (IC) or (ID) or a
pharmaceutically-acceptable salt thereof in the preparation  o f a
medicament for treatment of a disease mediated through GLK, in particular
type 2 30 diabetes. The compound is suitably formulated as a pharmaceutical
composition for use in this  way. --'O :IM17JIMI7OJ1 PCI,GH2IMI6IM1247I
-46- According to another aspect of the present invention there is
provitkcl a method of  treating GLK mediated diseases, especially diabetes,
by administering an effective amount  of a compound of Formula (i), (IA),
(1B), (IC) or (ID) or a pharmaceutically-acceptable  salt thereof, to a
mammal in need of such treatment. 5 Specific diseases which may be treated
by a compound or composition of the  invention include: blood glucose
lowering in Type 2 Diabetes Mellitus without a serious  risk of
hypoglycaemia (and potential to treat type 1), dyslipidemia, obesity,
insulin  resistance, metabolic syndrome X, impaired glucose tolerance. As
discussed above, thus the 0 LKIG1,KRP system can be described as a
potential  10 "Diabesity" target (of benefit in both Diabetes and Obesity).
Thus, according to another  aspect of the invention there is provided the
use of a compound of Formula (1), (IA), (I B),  (IC) or (ID) or a
pharmaceutically-acceptable salt thereof, in the preparation of a
medicament for use in the combined treatment or prevention, particularly
treatment of  diabetes and obesity. 



15 According to another aspect of the invention there is provided the use
of a compound  of Formula (1). (1A), (IB), (IC) or (ID) or a
pharmaceutically-acceptable salt thereof, in the  preparation of a
medicament for use in the treatment or prevention, particularly ttratment
of obesity. According to another aspect of the invention there is provided
the a compound of  20 Formula (1), (IA), (I B). (IC) or (ID) or a
pharmaceutically-acceptable salt thereof as  defined above for use as a
medicament for treatment or prevention, particularly treatment  of obesity.
According to a further aspect of the invention there is provided a method
for the  combined treatment of obesity and diabetes by administering an
effective amount of a  25 compound of Formula (I), ([A). (IB), (IC) or (ID)
or a pharmaceutically-acceptable salt  thereof, to a mammal in need of such
treatment. According to a furher aspect of the invention there is provided
a method for the  treatment of obesity by administering an effective amount
of a compound of Formula (f),  (i[A), (IB), (IC) or (1 D) or a
pharmaceutically-acceptable salt thereof, to a mammal in need  30 of such
treatment. WO 2 tK1711N1 711-1 I PCTIC B 20 6 /IN 12471  _y7_ Compounds of
the invention may be particularly suitable for use as pharmaceuticals
because of advantageous physical and/or pharmacokinetic properties, and/or
favourable  toxicity profile and/or favourable metabolic profile.
Favourable toxicity profile may be demonstrated, for example, by use of an
Ames 5 test assay, and/or by testing against the hERG ion channel. A
favourable metabolic profile  may mean, for example, reduced rate
ofinetttbolism, leading to reducti on in clearance of  the compound from
the body and hence increased exposure to the compound, or a  favourable
metabolic profile may mean, for example, not forming active metabolites
(which might be considered undesirable in some circumstances). 10 For
example, compounds of Aspects A to F may have favourable toxicological
profiles. The compositions of the invention may be in a form suitable for
oral use (for  



example as tab lets, lozenges, hard or soft capsules, aqueous or oily
suspensions, emulsions,  dispersible powders or granules, syrups or
elixirs), for topical use (for example as creams, 15 ointments, gels, or
aqueous or oily solutions or suspensions), for administration by
inhalation (for example as a finely divided powder or a liquid aerosol),
for administration  by insufflation (for example as a finely divided
powder) or for parenteral administration  (for example as a sterile aqueous
or oily solution for intravenous, subcutaneous, intramuscular or
intramuscular dosing or as a suppository for recta] dosing). Dosage forms
20 suitable for oral use are preferred. The compositions of the invention
may be obtained by conventional procedures  using conventional
pharmaceutical excipients, well known in the art. Thus, compositions
intended for oral use may contain, for example, one or more colouring,
sweetening,  flavouring and/or preservative agents. 25 Suitable
pharmaceutically acceptable excipients for a tablet Formulation include,
for  example, inert diluents such as lactose, sodium carbonate, calcium
phosphate or calcium  carbonate, granulating and disintegrating agents such
as corn starch or algenic acid;  binding agents such as starch; lubricating
agents such as magnesium stearate, stearic acid  or salt; preservative
agents such as ethyl or propyl y, hydmxybenzoate, and anti-oxidants, 30
such as ascorbic acid. Tablet formulations may be uncoated or coated either
to modify  their dis integration and the subsequent absorption of the
active ingredient within the WO 1114MiiIMl7u4I P{"Plt:1t21xk,nMIIN71  _qg
gastmintestinal tract, or to improve their stability and/or appearance, in
either case, using  conventional coating agents and procedures well known
in the art. Compositions for oral use may be in the form of hard gelatin
capsules in which the  active ingredient is mixed with an inert solid
diluent, for example, calcium carbonate, 5 calcium phosphate or kaolin, or
as soft gelatin capsules in which the active ingredient is  mixed with
water or an oil such as peanut oil, liquid paraffin, or olive oil. Aqueous
suspensions generally contain the active ingredient in finely powdered form
together with one or more suspending agents, such as sodium
carboxymethylcellulose, me hylcellulose, hydroxypropylrnethylcellulosc.
sodium alginate, polyvinyl-pyrrnlidone.  



10 gum tragacanth and gum acacia; dispersing or wetting agents such as
lecithin or  condensation products of an alkylene oxide with fatty acids
(for example polyoxcihylenc  stcarate), or condensation products ofethylene
oxide with long chain aliphatic alcohols, for  example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide
with  partial esters derived from fatty acids and a hexitol such as
polyoxycthylene sorbitol 15 monooleaic. or condensation products ofethylene
oxide with long chain aliphatic alcohols,  for example
heptadecaethyleneoxycrtanol, or condensation products of ethylene oxide
with  partial esters derived from fatty acids and a hexitol such as
polyoxycthyIene sorbitol  monooIca te, or condensation products of ethylene
oxide with partial esters derived from  fatty acids and hexitol anhydride,
for example polyethylene sorhitan monooleate. The 20 aqueous suspensions
may also contain one or mare preservatives (such as ethyl or propyl
p-hydroxybcnxoate, and-oxidants (such as ascorbic acid), colouring agents,
ttavouring  agents, atuior sweetening agents (such as sucrose, saccharine
or aspartame). Oily suspensions may be formulated by suspending the active
ingredient in a  vegetable oil (such as arachis oil, olive oil, sesame oil
or coconut oil) or in a mineral oil 25 (such as liquid paraffin). The oily
suspensions may also contain a thickening agent such as  beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set out above,
and flavouring agents may be added to provide a palatable oral preparation.
These  compositions may be pre served by the addition of an anti-oxidant
such as ascorbic acid. Dispersible powders and granules suitable for
preparaton of an aqueous suspension  3Q by the addition of water generally
contain the active ingredient together with a dispersing  or wetting agent,
suspending agent and one or more preservatives. Suitable dispersing or
wetting agents and suspending agents are exemplified by those already
mentioned above. H'[1 2INI7ratP7041 Pc IYC tr2W5tW 2:71  .49. Additional
excipients such as sweetening, flavouring and colouring agents, may also be
present. The pharmaceutical compositions of the invention may also be in
the form of oil-in- water emulsions. The oily phase may be a vegetable oil,
such as olive oil or arachis oil, or  5 a mineral oil, such as for example
liquid paraffin or a mixture of any of these. Suitable 



emulsifying agents may be, for example, naturally-occurring gums such as
gum acacia or  gum tragacanth, naturally-occurring phosphaddes such as soya
bean, lecithin, an esters or  partial esters derived from fatty acids and
hexitol anhydrides (for example sorbitan  monooleate) and condensation
products of the said partial esters with ethylene oxide such 10 as
polyoxyethylene sorbitan monooleate. The emulsions may also contain
sweetening.  flavouring and preservative agents. Syrups and elixirs may be
formulated with sweetening agents such as glycerol,  propylene glycol,
sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent. 15 The pharmaceutical
compositions may also be in the form of a sterile injectable  aqueous or
oily suspension, which may be formulated according to known procedures
using one or more of the appropriate dispersing or wetting agents and
suspending agents,  which have been mentioned above. A sterile injectable
preparation may also be a sterile  injectable solution or suspension in a
non-toxic parentcrally-acceptable diluent or solvent,  20 for example a
solution in 1,3-butanediol. Compositions for administration by inhalation
may be in the form of a conventional  pressurised aerosol arranged to
di.pcnse the active ingredient either as as aerosol  containing finely
divided solid or liquid droplets. Conventional aerosol propellants such as
volatile fluorinated hydrocarbons or hydrocarbons may be used and the
aerosol device is 25 conveniently arranged to dispense a metered quantity
of active ingredient. For further information on formulation the reader is
referred to Chapter 25.2 in  Volume 5 of Comprehensive Medicinal Chemistry
(Corwin E lansch; Chairman of Editorial  Board), Pergamon Press 1990. The
amount of active ingredient that is combined with one or more excipients to
30 produce a single dosage form will necessarily vary depending upon the
host treated and the  particular route of administration. For example, a
formulation intended for oral  administration to humans will generally
contain, for example, from 0.5 mg to 2 g of active -%-O 111017,100704 1
I'CPICIt2IMI6rIM1247I -50- agent compounded with an appropriate and
convenient amount of excipients which may  



vary from about S to about 98 percent by weight of the total composition.
Dosage unit  forms will generally contain about 1 mg to about 500 mg of an
active ingredient. For  fttrther information on Routes of Administration
and Dosage Regimes the reader is referred 5 to Chapter 25.3 in Volume 5 of
Comprehensive Medicinal Chemistry (Corwin Hansch;  Chairman of Editorial
Board), Pcrgaman Press 1990. The size of the dose for therapeutic or
prophylactic purposes of a compound of the  Formula (1), (IA), ([H), (IC)
or (ID) will naturally vary according to the nature and severity  of the
conditions, the age and sex of the animal or patient and the route of
administration.  10 according to well known principles of medicine. in
using a compound afthe Formula ([). ([A), (I13). (IC) or (1D) for
therapeutic or  prophylactic purposes it will generally be administered so
that a daily dose in the range, for  example, 0.5 ntg to 75 mg per kg body
weight is reocived, given if required in divided  doses. In general lower
doses will be administered when a parenteral route is employed. 15 Thus,
for example, for intravenous administration, a dose in the range, for
example, 0.5 mg  to 30 mg per kg body weight will generally be used.
Similarly, for administration by  inhalation, a dose in the range, for
example, 0.5 mg to 25 mg per kg body weight will be  used. Oral
administration is however preferred. The elevation of GLK activity
described herein may be applied as an sole therapy or  20 in combination
with one or more other substances andlor treatments for the indication
being treated. Such conjoint treatment may be achieved by way of the
simultaneous,  sequential or separate administration of the individual
components of the treatment.  Simultaneous treatment may be in a single
tablet or in separate tablets. For example in the  treatment of diabetes
mellitus, chemotherapy may include the following main categories of  25
veaunertt; 1) Insulin and iuxsulin analogues; 2) Insulin secretagogues
including sulphonylureas (for example glibenclamide.  glipizide). praudial
glucose regulators (far example repaglinide, nateglinide); 3) Agents that
improve incrctin action (for example dipeptidyl peptidase IV inhibitors.
30 and GLP-1 agonists); WO 2uo7IiM1704 t PCTIGR2oN oflM12471  



5l 4) insulin sensitising agents including PPARgamma agonise (for example
pioglitazone and rosiglitaz ne), and agents with combined PPARalpha and
gamma  activity; 5) Agents that modulate hepatic glucose balance (for
example mctformin, fructose 1,  5 6 bisphosphatasc inhibitors, glycogen
phopsphatytase inhibitors, glycogen synthasc kinase  inhibitors); 6) Agents
designed to reduce the absorption of glucose from the intesti ne (for
example  acarbose); 7) Agents that prevent the reabsorpti an of glucose by
the kidney (5GLT inhibitors):  10 8) Agents designed to treat the
complications of prolonged hyperglycaemia (for example  aldosc reductase
inhibitors); 9) Anti-obesity agents (for example sibutratnine and
orlistat): 10) Anti- dysIipidaemia agents such as, HMG-COA rcductase
inhibitors (eg statins);  PPARa aganists (ftbvates, eg gemfibrozi1); bile
acid sequestrants (choIestyramine); 15 cholesterol absorption inhibitors
(plant stanols, synthetic inhibitors): bile acid absorption  inhibitors
(IBATi) and nicotinic acid and analogues (niacin and slow release
formulations);  11) Antihypertensive agents such as, D blocken (eg
atenolal, inderal): ACE inhibitors (eg  lisinopril); Calcium antagonists
(eg. nifedipine); Angiotensin receptor antagonists (eg  candesartan), a
antagonists and diuretic agents (eg. furosemidc, benzthiazidc); 20 12)
Haemostasis modulators such as, antithrombotics, activators of fibrinolysis
and  antiplatelet agents; thrombin antagonists; factor Xa inhibitors:
factor VI Ia inhibitors);  anti platelet agents (eg. aspirin, clopidogrel);
anticoagulants (heparin and Low molecular  weight analogues, hirudin) and
warfarin; 13) Agents which antagonise the actions afglucagon; and 25 14)
Anti-inflammatory agents, such as non-steroidal anti-inflammatory drugs
(eg,  aspirin) and steroidal anti -inflammatory agents (eg. cortisone).
According to another aspect of the present invention there is provided
individual  compounds produced as end products in the Examples set out
below and salts thereof.  A compound of the invention, or a salt thereof,
may be prepared by any process 



30 known to be applicable to the preparation of such compounds or
structurally related  compounds. Functional groups may be protected and
deprotected using conventional  methods. For examples of protecting groups
such as amino and carboxylic acid protecting WO 10017,114170,11
PCl7CH11M46f1"Q471  -52 groups (as well as means of formation and eventual
deprotection), see T.W. Greene and  P.G.M. Wuta, "Protective Groups in
Organic Synthesis", Second Edition, John Wiley &  Sons, New York, 1991.
Processes for the synthesis of compounds of Formula (1), (1A), (113), (IC)
or(ID) 5 are provided as a further feature of the invention. Thus,
according to a further aspect of the  invention there is provided a process
for the preparation of a compound of Formula (l),  (IA), (113), (IC) or
(111), which comprises a process a) toe) (wherein the variables are as
defined herein before for compounds of Formula (I), (IA), (Ill), (ICi or
(ID) unless  otherwise defined): 10 (a) reaction of an acid of Formula
(I11) or activated derivative thereof with a compound of  Formula (1V),
wherein R1 is as heminbefore defined or a protected version thereof; R JaOH
0 10  0 ED  HET-2 (I] l) (I V);  or 15 (b) reaction of a compound of
Formula (V) with a compound of Formula (VI).  x  6 R! X' )4 0  0  HET-2
(it) (VI)  wherein X1 is a leaving group and Xl is a hydroxyl group or X'
is a hydroxyl group and X2  



is a leaving group, and wherein R' is as hereinbeFore defined or a
protected vennion 20 thereof; process (b) could also be accomplished using
the intermediate ester Formula (Vll),  wherein P' is a protecting group as
hereinafter described, followed by eater hydrolysis arid  amide formation
by procedures described elsewhere and well known to those skilled in the
art; WO 2IXI7I11071141 Pt'1'N:132a1"P277I  -53 x' op`  R5 X1 HET-2  (V)
(Vi])  or (c) reaction of a compound of Formula (Vlll) with a compound of
Formula (DC)  0  R1~ H1 rs X3 P40- (Vill) (1X) wherein X3 is u leaving
group or an organometallic reagent and X4 is a hydroxyl group or  X3 is a
hydroxyl group and X` is a leaving group or an organomctallic reagent, and
wherein RI is as hereinbefore defused or a protected version thereof; 10
process (c) could also be accomplished using the intermediate ester Formula
(X), followed  by ester hydrolysis and amide formation by procedures
described elsewhere and well  known to those skilled in the art; R'"O oP1
HET-2 , I D  X` 



(Vlll) (X)  15 (d) reaction of a compound of Formula (XI) with a compound
of Formula (X 11),  RNH  x 0 o HETl  HE7.2 O (Xi) (X11); W0 21M1714M1711J 1
P(-PG R21M161M124 ;1  _54 wherein Xs is a Ieaving group; and wherein R' is
as hereinbcforc de Fined or a protected  version thereof; or e) reaction of
a compound of formula (M11)  R''-0 HET-1  O HET-2 0 5 (XIII)  wherein Ra is
a precursor to R2, such as It carboxylic acid, ester or anhydride (for R2
-CONR'R3) or the sulfonic acid equivalents (for R2 is -SO2NR4R'); with an
amine of  formula -NR'R'; and thereafter, if necessary: 10 i) convening a
compound of Formula (1) into another compound of Formula (1);  ii) removing
any protecting groups; andlor iii) !boning a salt thereof. Suitable leaving
groups X' to X.5 for processes b) to d) are any leaving group known in  the
art for these types of reactions, for example halo, alkoxy,
trifluoromethanesulfonyloxy. 15 methanesa]Fonyloxy. or
p-toluenesulfonyloxy: or a group (such as a hydroxy group) that may  he
converted into a leaving group (such as an oxyuiphenylphosphonium group) in
aim.  Suitable values for R1 containing a protected hydroxy group are any
suitable 



protected hydroxy group known in the art, for example simple ethers such as
a methyl  ether. ten-butyl ether or siIylethers such as -OS i [(I
4C)aLkyll, (wherein each (l-4C)alkyl  20 group is independently selected
from methyl, ethyl, propyl, isopropyl, and tertbutyl). Examples of such
trialkylsilyl groups are trimcthylsily], triethylsilyl, triisopropylsilyl
and  ten-butyldimcthylsi]yl. Further suitable silyl ethers are those
containing phenyl and  substituted phenyl groups, such as -SI(I'hMer) and
-Si(Tolh]er) (wherein To[ - methylbenzene). Further suitable values for
hydroxy protecting groups are giveri 25 hereinafter, Compounds of Formulae
(lit) to (XI[) arc commercially available, or arc known in the  art, or
maybe made by processes known in the art, for example as shown in the
accompanying IWO 2110711P914141 P['I'ICB21M161110 21 7 1  *55 Examples, or
as described below. For further information on processes for snaking such
compounds, we refer to our PCf publications WO 031000267, WO 03/015774 and
WO  031000262 and references therein. In general it will be appreciated
that any aryi-O or alkyl-0  bond may be Formed by nucleophilic substitution
or metal catalysed processes, optionally in  5 the presence of a suitable
but. Compounds of Formula (Xi U) may be made by processes such as those
shown in  processes a) to d) and/or by those processes mentioned above for
compounds of formulae (I11)  to (X13). The group R1 in the compounds of
formulae (111), (IX), (Al, (X1) and (X111) may be  10 made by reaction of
suitable precursors with compounds of formula (1/) or derivatives  thereof,
depending on the nature of the RI group, for example, by nucleaphilic
displacement of a leaving group X 1 in a compound of formula (V). Compounds
of formula  (V) are generally commercially available or maybe made by
simple functional group  irtterconveraions from comercially available
compounds, or by literature methods. Further 15 information is available in
W02 004107 64 20, W02005/054200, W020051054233, WO 2 DO 51044 8 0 1 and WO
2005/056530. Some illustrative examples using various R' groups  are given
in the Schemes below, and/or in the accompanying examples, and may
generally  be applied analogously to RI groups not shown below by methods
known in the art, see for  



example Bull. Chem. Sec. Japan, 73 (2000),471-494, international Patent
Application WO  20 20021050003 and BioorgajQnic and Medicinal Chemistry
Letters, (2001). H. 407. OH H^01M DIADPtPhs F.~o Y JI cum  F TMp F oe1, oa"
Scheme I ^ HET-1  Ho HEl'~1 ^r. b {]' q 0 K2COs, McCN Er.tr Microwave 160C.
3h rrErs  Scheme 2 WO 21M1701711I1 PCTICB2tMIR111112471  -56 P4, HET-f  H
~^ H_8 oo  HET-2 I.IIClpY/aV01.70(i. 3h Ht'-2  Scheme 3 oe, ern Oah
FO=SF1000:H, Cut  M.CN, AMC, 24h (J. Ruor. Chem., (79a9),  1F1 HET-1 r u,
433) F~`pp I H F HET-r ~Yo Ova  )ZI  5 Scheme 4 [PO is protecting group, Ts
is p-toluenesuIfonyl]. 



Examples of conversions of a compound of Formula (1) into another compound
of  Formula (I), well known to those skilled in the art, include functional
group intereonvers ions  such as hydrolysis, hydrogenation, hydrogenolysis,
oxidation or reduction, and/or further 10 functionalisation by standard
reactions such as amide or metal-catalysed coupling, or  nucleophiIic
displacement reactions. Further examples ofa conversion ofa compound of
Formula (1) into another compound of Formula (I) is rnethylation of a
hydroxy group in R1 to  give a methoxy group. and conversion of, for
example, a hydmxymcthyl group in R' (such as  when R1 is hydroxyprop-2-yl)
into a diTluoromethoxy group, using reactions such as those as  15
illustrated in Scheme 4. It will be understood that substituents Rr, R`
and/or R' may be intnxJucc d into the  molecule at any convenient point in
the synthetic sequence or may be present is the starting  materials. A
precursor to one of these substituents may be present in the molecule
during the  process steps a) to e) above, and then be transformed into the
desired substituent as a final step 20 to form the compound of formula (1);
followed where necessary by i) converting a compowxl of Formula (1) into
another compound of Formula (1); %%'() 20k07RM17114I pCT)CBInao1M12471
-57- ii) removing any protecting groups; and/or iii) forming a salt
thereof. Specific reaction conditions for the above reactions are as
follows, wherein when P~  is a protecting group P' is preferably (I
-C)alkyl, for example methyl or ethyl; 5 Procesr a) -- coupling reactions
of amino groups with carboxylic acids to form an amide  are well known in
the art. For example, (i) using an appropriate coupling reaction, such as a
carbodiimide coupling reaction  performed with EDAC
(1-(3-dirnethyiaminopropyl)-3-ethylcarbodiimide hydrochloride) in  the
presence of dimethylaminopyridinc (DMAP) in a suitable solvent such as 10
dichloromethane (DCM), chloroform or dimethylfornmmide (DM F) 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. The acid chloride can  



then be reacted with a compound of Formula (Ile) in the presence of a base,
such as 15 triethylamine or pyridine, in a suitable solvent such as
chloroform or DC,M at a  temperature between oC and 80C. Process b)
-compotmds of Formula (V) and (VI) can be reacted together in a suitable
solvent, such as DM F or tetrrhydrofuran (THF), with a base such as sodium
hydride or  potassium rerr-butoxido, at a temperature in the range 0 to
200C, optionally using 2U microwave heating or metal catalysis such as
palladium(lI)acetatc, palladium on carbon,  copper(ll)acetate or
capper(I)iodide; alternatively, compounds of Formula (V) and (VI)  can be
reacted together in a suitable solvent, such as THE or DCM, with a suitable
phosphine such as triphenylphosphine, and azodicarboxylate such as
diethylaxodicarboxylate; process b) could also be carried out using a
precursor to the ester 25 of formula (VI[) such as an ary l-aitrile or
trifluoromethyl derivative, followed by  conversion to a carboxylic acid
and amide formation as previously described; Prvicen c) - compounds of
Formula (VI J) and (IX) can be reacted together in a suitable  solvent,
such as DMF or TI-IF, with a base such as sodium hydride ar potassium
ten-butoxide, at a temperature in the range 0 to 200T. optionally using
microwave heating 30 or metal catalysis such as palladium(II)acetate,
palladium an carbon, copper(ll)acetate or  copper(I)iodide; process c)
could also be carried out using a precursor to the ester of H!t
21MIiilMlin11 PCI'IC.1121M*ANII17t  5g formula (X) such as an aryl-nitriIc
or trifluorumethyl derivative, followed by conversion to  a carboxylic acid
and amide formation as previously described; compounds of the formula
(VI11) are commercially available or can be prepared from  conunercially
available materials by processes well known to those skilled in the art,
for  5 example functional group intermonversions (such as hydrolysis,
hydrogenation, hydrugenolysis, oxidation or reduction), and+or fiuther
functionalisation and/or cyclisation  by standard reactions (such as amide
or sulphonamidc or metal-catalysed coupling, or  mlcleophilic displacement
or electsophilic substitution reactions); Process d) - reaction of a
compound of Formula (XI) with a compound of Formula (X11)  10 can be
performed in a polar solvent, such as DMF or a non-polar solvent such as
THE with  



a strong base, such as sodium hydride ar potassium tern-butoxide at a
temperature between  O and 200C, optionally using microwave heating or
metal catalysis, such as palladium(Il)acetate, palladium on carbon,
copper(i[)acetate or copper(I)iodide; Process e) - coupling reactions of
amino groups with carboxylic or sulfonic acids or acid  15 derivatives to
form an amide are well known in the art and are descri bed above for
Process  a). Certain intermediates of formula (I[1), (VI), (VI1), (1X)
and/or (Xl) are believed to be  novel and comprise an independent aspect of
the invention. Certain intermediates of formula (111), (IX) and/or (Xl)
wherein R 1 is as defined 20 herein for a compound of formula (1) are
believed to be novel and comprise an independent  aspect of the invention.
Certain intermediates of formula (Rill) are believed to be novel and
comprise an  independent aspect of the invention. During the preparation
process, it may be advantageous to Inc a protecting group for  25 a
functional group within the molecule. Protecting groups may be removed by
any  convenient method as described in the literature or known to the
skilled chemist as  appropriate for the removal of the protecting group in
question, such methods being chosen  so as to effect removal of the
protecting group with minimum disturbance of groups  elsewhere in the
molecule. 30 Specific examples of protecting groups arc given below for the
sake of convenience.  in which "lower" signifies that the group to which it
is applied preferably has 14 carbon  atoms. It will be understood that
these examples are not exhaustive. Where specific W O 24M17110171 PJ 1
PCT/C1321M 4tO92471  -59 examples of methods for the removal of protecting
groups tut: given below these are  similarly not exhaustive. The use of
protecting groups and methods of deprotection not  specifically mentioned
is of course within the scope of the invention. A carboy protecting group
may be the residue of an ester-forming aliphatic or 5 araliphatic alcohol
or of an ester-forming silanol (the said alcohol or silanol preferably
containing 1-20 carbon atoms). Examples of carboxy protecting groups
include straight or  



branched chain (I -12C)alky l groups (e.g. isopropyl. 1-butyl); lower
alkoxy lower alkyl  groups (e.g. methoxymethy), etboxymethyl,
isobutoxymethyl); lower aliphatic acyloxy  lower alkyl groups. (e.g.
acetoxymethyl, propionyloxymethyl, butyryloxymethy1, 10 pivaloyloxymethyl);
lower alkoxycarbonyloxy lower alkyl groups (e.g.
1-methoxycarbanyloxyethyl, l.ethoxycarbonylaxyethyl); ary l lower alkyl
groups (e.g.  g-methoxybenzy1, Q.nitrobenz) l. A-nitrobenzyl, benzhydryl
and phthalidy1); tri(lower  alkyl)silyl groups (e.g. trirnethylsilyl and
t-butylditnethylsilyl); tri(lowcr aLkyl)silyl lower  alkyl groups (e.g.
trimethylsilylethyl); and (2-6C)alkenyl groups (e.g. ally I and
vinylethy1). 15 blethods particularly appropriate for the removal of
carboxyl protecting groups  include for example acid-, metal- or
enzytnically-catalysed hydrolysis. Hydrogenation may  also be used.
F.xamp]es of hydroxy protecting groups include methyl, t-butyl. lower
alkenyl groups  (e.g. allyl); Iower alkanoyl groups (e.g. acetyl); lower
alkoxycarbonyl groups (e.g. 20 1-butoxycarbony1), lower alkenyloxycarbonyl
groups (e.g. allyloxycarbonyl); aryl lower  alkoxycarbonyl groups (e.g.
benmyloxycarbonyl, pmethoxybenzyloxycarbonyl,  2-nitroben y1oxycarbanyl,
p-nitrobenxyloxycarbonyl); tri lower alkyllarylsilyl groups (e.g.
trimethylsilyl, t-butylditnethylsilyl,1-buty1diphenylsilyl);
tetrahydrapyran-2-yl; aryl lower  alkyl groups (e.g. benzyl) groups; and
triaryl lower alkyl groups (e.g. triphenylrnethyl). 25 Examples of amino
protecting groups include formyl, oralkyl groups (e.g. benzyl and
substituted benzyl, c.g. p-methoxyben yl, nitrobenzyl and
2.4-dimcttwxybenzyl, and  triphenylmethyl); di-11anisylmethyl and
furyimethyl groups; lower alkoxycarbonyl (e.g.  t-butoxycarbonyl); lower
alkenytoxycarbonyl (e.g. allyloxycarbonyl); aryl lower  alkoxycarbouyl
groups (e.g. benzyloxycarbonyl, ly-methoxybcnzyloxycarbonyl, 30
Q-nitrobenzyloxycarbonyl, p-nitrobenzyloxycsrbonyl; triaikylsilyl (e.g.
trimethylsilyl and  I-butyldimethylsilyl); alkylidene (e.g. methylidene);
benzylidcne and substituted  benzylidcne groups. WO 21W,1071111
P1rrIGn21MM411M12171 -60- Methods appropriate for removal orhydroxy and
amino protecting groups include,  for example, hydrogenation. nucleaphilic
displacement, acid-, bast. metal, or  



cnzymically-catalysed hydrolysis, catalytic hydrogenolysis or
phutolvtically for groups  such as g-nitrobenzylaxycarbonyl, or with
fluoride ions ror silyl groups. For example, 5 methylether protecting
groups for hydroxy groups may be removed by trimethylsilviiodide.  A
ten-butyl ether protecting group for a hydroxy group may be removed by
hydrolysis. for  example by use of hydrochloric acid in methanol. Examples
of protecting groups for amide groups include aralkoxyznethyl (e.g.
henzyioxymethyl and substituted benryloxvmethyl); aikoxymethyl (e.g.
methoxymethyl  10 and trimethylsilylethoxymethyl); tri alkyllarylsilyl
(e.g. trimethylsilyl, l-butyldirnethylsily, t-butyldiphenylsilyl); tri
alkyllarylsilyloxymethyl (e.g. t-butyldimcthylsilyloxymethyl,
1-butyldipbenylsilyloxymethyl); 4-alkoxyphenyl (e.g. 4-methoxyphcnyl); 2,4-
di(aiknxv)phcnyl (e.g. 2.4-dimethoxyphenyl); 4-alkoxybenzy( (e.g.
4-methoxybenzyl);  2,4-di(alkoxy)benzyI (e.g. 2,4-di(methoxy)bcnzyl); and
alk- itnvl (e.g. allyl, but- l -enyl  15 and substituted vinyl e.g,
2-phenylvinyl). Aralkoxymethyl, groups may be introduced onto the amide
group by reacting the  latter group with the appropriate aralkoxymcthyl
chloride, and removed by catalytic  hydrogenation. Alkoxymethyl. tri
alkyllarylsilyl and tri alkyllsilyloxymethyl groups may,  be introduced by
reacting the amide with the appropri ate chloride and removing with acid;
20 or in the case of the silyl containing groups, fluoride ions. The
alkoxyphcnyl and  alkoxybenzy l groups are conveniently introduced by
arylati on or allylntion with an  appropriate halide and removed by
oxidation with eerie ammonium nitrate. Finally all,-1- enyl groups may be
introduced by reacting the amide with the appropriate aldehyde and
ternoved with acid. 25 In the above other pharmaceutical composition,
prates, method, use and  medicament manufacture features, the alternative
and preferred aspects and embodiments  of the compounds of the invention
described herein also apply. The following examples are for illustration
purposes and are not intended to limit the  scope of this application. Each
exemplified compound represents a particular and 30 independent aspect of
the invention. In the following non-limiting Examples, unless  otherwise
stated: -%!Cl 2(M170M170.41 PCIIt:B200MM12171  



-61 (6) evaporations were carried out by rotary evaporation in vacuo and
work-up  procedures were carried out after removal of residual solids such
as drying agents by  filtration; (ii) operations were carried out at room
%cmpemturr, that is in the range 18-25C  5 and under an atmosphere of an
inert gas such as argon or nitrogen; (iii) yields are given for
illustration only and arc not necessarily the maximum  attainable; (iv) the
structures of the end-products of the Formula (I) were confirmed by
nuclear (generally proton) magnetic resonance (NMR) with a field strength
(for proton) of  10 300MHx (generally using a Varian Gemini 2000) or 400
MHz (generally using a Broker Avvee DPX400), unless otherwise stated, and
mass spectral techniques; proton magnetic  resonance chemical shift values
were measured on the delta scale and peals multiplicities  are shown as
follows: s, singlet; d, doublet; t, triplet; m, multi plet; br, broad; q,
quartet,  quin, quintet; 15 (v) intermediates were not generally fully
characterised and purity was assessed  by thin layer chromatography (TLC),
high-performance liquid chromatography (IIPLC),  infra-red (IR) or NMR
analysis; (vi) Purification by chromatography generally refers to flash
column  chromatography, on silica unless otherwise stated. Column
chromatography was generally  20 carried out using prepacked silica
cartridges (from 4g up to 400g) such as RedisepTM (available, for example,
from Prescarch Ltd, Hitchin, Herts, UK) or Biotage (Biotage UK  Ltd,
Hertford, liens, UK), eluted using a pump and fraction collector system.
Purification  by Solid Phase Extraction (SPE) methods generally refers to
the use of chromatography  cartridges packed with SPE materials such as
ISOLUTFAV SCX-2 columns (available, for 25 example, From International
Sorbent Technology Ltd, Uryffryn Business Park, Hengoed,  Mid Glamorgan,
UK); (vii) %lass spectra (MS) data was generated on an LCMS system where
the HPLC  component comprised generally either a Agilent 1100 or Waters
Alliance lIT (2790 &  2795) equipment and was run on a Phemonenex Gemini C
IS 5pm, 50 x 2 mm column (or 



30 similar) eluting with either acidic eluent (for example, using a
gradient between 0 - 95%  water! acetoniuile with 5% of a 1% formic acid in
50:50 water.acetonitrile (vlv) mixture;  or using an equivalent solvent
system with methanol instead of acetonitrile), or basic cluent O 2IM0'
(M1711;1 t'CI'1C132t14I4nNI24' 1  -62 (for example, using a gradient
between 0 - 95% water/ acetonitrile with 5% of a 0.1% S80  Ammonia in
acctonitrile mixture); and the MS component comprised generally a Waters
ZQ spectrometer. Chromatograms for Electrospray (ES 1) positive and
negative Base Peak  Intensity, and t; V 'Dotal Absorption Chromatogram from
220-300nnt, are generated and 5 values for m/z are given; generally, only
ions which indicate the parent mass are reported  and unless otherwise
stated the value quoted is (,M-H)'; (viii) Suitable microwave reactors
include "Smith Creator', -C EM Explorer",  "Riotage Initiator sixty" and
"Biotage Initiator eight". (ix) Melting points were generally carried out
by Differential Scanning Calorimetry  10 (DSC); analysis was generally
conducted using equipment such as a Mettler DSC822c or a  Mettler DSC820.
Samples of typically less than 5 mg of material, contained in a 40 L
aluminum pan fitted with a pierced lid, were heated over the temperature
range 25C to  325C at a constant heating rate of 10C per minute. A purge
gas using nitrogen was used  at a flow rate of 100 mL per minute. It will
be understood that the onset attdlor peak 15 temperature values of the DSC
may vary slightly from one machine to another, one method  to another or
from one sample to another, and so the values quoted are not to be
construed  as absolute. It will be appreciated that some samples may be
solvates and that this may also  affect melting points. 20 Abbreviations
DCM dichloromethane  DEAD diethylazodicarboxylate  DIAD
diisopropylazodicarboxylate  DIPEA A;N-Diiwpropylethylamine 25 DMA
dimethylacetamide  OMSO dimethyl sulphoxide  



DMF dimethylformamide  EDAC 1-(3-dimethylaminoprupyl)-3-ethy!carhodiimidc
hydrochloride  30 IIATO 0-(7-AzabenzotriazoI-1-yl)-N,N,N',N'-
tetraatethyluronium hexofluorophosphate HPLC high pressure liquid
chromatography WO 20071u(171uI p[TI(:n21Moll02471  -63 H PMC
Hydroxypropylmethylcellulase LCMS liquid chromatography 1 mass spectroscopy
Nh1 P N-methyl-2-pyrrolidonc NMR nuclear magnetic resonance spectroscopy  5
ItT room temperature THE tetrahydrofuran  TFA trifluoroacetic acid  CDCI3
deutcrochloroform  htgSO4 magnesium sulfate 10 NalIMI)S sodium
hexamethyldisilazide All compound names were derived using ACD NAM I*
computer package. Example 1:3-1I5-[eV-eiidin-I-yl irbonvl)pyridln-2-
lloxy}-55-1HL5)-2-hydrun-I- 15 methslethvlloxv}-1 -13-thiaxol-2--lbenxamide
4D 1-YO J' x  ~N 0  A mixture
of3-{j5-(azetidin-I-ylearbonyl)pyridin-2-yljoxy}-5-(((1S)-2-{[(1,l d
imethylethylxdime thyl)silyl] oxy } -1-methylethyl)oxy]-N- 1,3 -thiaxa I -2
-y I benzamide (0.15  g, 0.33 mmal) in methanol (10 mL) and 1 M
hydrochloric acid (10 mL) was stirred for 90  20 mini at ItT. The volatiles
were removed in vacua and the residue taken to pFI6 with saturated aqueous
sodium bicarbonate solution then extracted into ethyl acetate (3 x 30  m1,)
and the combined organic layers washed with water (30 nil..), brine (30
mL), dried  



(MgSO4), filtered and the solvents removed in vacuo to a residue which was
chrnmatographcd on silica eluting with a gradient of 0-10% methanol in
ethyl acetate to  25 give the desired compound (65 mg). 1H NME S (CDClt):
1.32 (d, 3H), 2.30 (s, IH), 2.39 (quin, 2H), 3.79 (m, 2H), 4.20 -4.40
(brm, 4H), 4.58 (m, IH), 6.98 (m, 2H), 7.27 (m, l}i), 7.35 (in, 11{), 7.39
(s, 1 H). 7.41 (s,  IH), 8 . 1 1 (d, I I1), 8.41 (s, III), 11.50 (s, 1H).
m6455 (M+H)" WO 21M)7itM174 41 PCI7CB21MH,rrM2471  -64 The following
compounds were synthesised in an analogous fashion from the apprnpri ate
silyl ether. Example Structure mix N-1IR 12 w ^ . ? 489,491 'H NMR d
(CDCI3): 1.35 (d, 3H), 2.25 (s,  1H), 2,43 (quin, 211), 3.77 (m, 211),
4,20- 0 ~M'f p 4A0 (lxm, 4H), 4.59 (m, I H), 6.95 (d. Iii), o 7.03 (s, 1
H), 7.31 (d, I H), 7.39 (s, I H), 7.47  Is, IH)88.17 (s, 1H), 8.27 Is. 1H),
11.60  (brs. III), 1 h y 1 455 1H NMR8(CDC1t): 1.22 (d, 3H), 2.38 (m,  o J.
w " N {H+HJ' 3H). 3.68 (m, 211), 4.19 (t, 211), 4.48 (m,  111), 4.63 It,
211). 6.75 (m. 111), 6.91 (d,  ^ N 111), 7,13 Is.1H),7.19(m, III),7.2S(m,
2H), 8.03 (d, IH), 832 (s, lii), 1 l 40 (Mc,  111). Ic ~N 452 H NMR
8(CDC1t): 1.33 (d, 311). 2,40  (hltli)' (quip, 210, 3.78 (m. 2H), 3.82 (s,
3H), 4.25  (t, 211), 4.37 (t, 214). 4.57 (sextet. Ill), 6.80  (d, 2H), 7.11
(s, 111), 7.28 (m, 211). 7.63 (s,  IH), 8.52 (s, 114), 8.61 (s, 2H) I d 452
H 11hiR 5 (CDCI)): 1.28 (d, 314), 2.26  



L{d~~ (N14-H)' (quin, 2H), 2.48 (t, 111), 3.67 (m, 211). 3.69  ION ("f (a,
3H). 4.18 (t. 2H). 4.45 (sextet, IH), 4.63 (t, 21), 6.70 9m, 211). 7.05 (m.
I11), 7.20  (m, 2H), 7.28 (m. I H), 8.02 (d, 1 H), 8.21  (d, 114). 9,73 (s,
1H) The preparation of 3-{
[5-(axetidin-1-ylcarbonyl)pyridin-2-yl]oxy}-5-[((1S)-2-{ [(1,1 5
dunethylcthyl)(dimethyl)silyl}oxy)-I-methyl ethyl
)oxy}-N-I,3-thiazol-2-ylbctrramide used  in Example 1 is described below:
WO 2W711071u I P(-riC Et1D06ML1771  -65 x{[5-(zctidin-l-vlca _ arll>t-
id'n-2-vllaxri-5-I11I3) 2-f (  dimcahvlcthvl)(d'methyl ill xv)
-1-methvkthvl)oxvl-WV-13-thiazol-2-vlbcnzamide  7c~ O~^ MIN CH  Potassium
carbonate (0.14 g, 0.98 mmol) was added to a mixture of 3-[((1 S}2-{ 5
dimethylcahylxdimcthyl)silyl]oxy}-I-methylethyl)oxy]-5-hydroxy-N-1,3-thiazo
l-2- ylhertzamide (200 mg, 0.49 mmol) and
5-(azetidin-l-ylcarbonyl)-2-vhlompyridinc (96 mg.  0.49 mmol) in
acetonitrile (5.0 mL) and the stirred mixture heated at 160C in a ' Hiotagc
initiator Microwave' for 4 hours. The mixture was allowed to reach RT and
pressure and  was partitioned between ethyl acetate (50 mL) and water (50
mL). The ethyl acetate layer 10 was separated, washed with water (5 x 50
ml.), brine (50 mL), dried (MgSO4) and  evaporated to a residue which was
chromatographed on silica, eluting with a gradiimt of  60-100% ethyl
acetate in isohexane, to give the desired compound. (0.15 g). m/z 569
(M+Ifl' 15 The precursor for Example is was prepared in a similar fashion
from 3-[((IS)-2-{[(i,l- dimethylethylxdimethyl)sily
l]oxy}-1-methylethyl)oxy)-5-hydruxy-N-1,3-thiazol-2- ylbcnzamide using
5-(azetidin-I-ylcarbonyl)-2.3-dichloropyridine: Structure mh. Yi41R 603,605
`H NMR 8 (was}: 0.00 (s, 311). 0.03 (s. 3H), 0.81 Is.  (M+11)' 9H), 1.27
(d, 3H), 2.32 (quip, 21[), 3.60-3.80 (m. 2H),  



4.15-4.35 (bms, 411), 4.45 (m, 111), 6.83 (d, 111), 6.95 (m, o p
IH),7.19(d,IH).7.25(s.li),730(s.IH),8.08(d.IR),  3.17 (d, Ili), 11.95 (bra,
ill). The precursor for Example 1 b was prepared as described below:  20
11x1) 2111711H171111 Pt-1'IB 21Hh4flH 12471 -66-
3-ff6-(Aretidin-l-vlcarbnrtvl} ridin- vlloxv}_5_[{f1S}-2-{l{].
dimethylcthvl}(dimethyl)silyll4xyl-i-methylethyl)axy)-N-1.
-thiazol-2-vlbcazamid ~N N  0 Cesium carbonate (0.478 g, 1.47 mmcl) was
added to a mixture of 3-[((1S)-2-{[(l,i- 5
dimethylethyl)(dimethyl)silyl}nxy}
1,methylethyl)oxy]-5-hydroxy-N-l,3-thiazol-2- ylbcnzamidc (200 mg, 0.49
mmol), bromotris(triphenylphosphine)copper (46 mg, 0.049  mmol) and
2-(azetidin- I-ylcarbonyl)-5-bromopyridine (130 mg, 5.39 mmol) in DMA (5.0
nL) and the stirred mixture heated at 160C in a '13iotage initiator
Microwave' for 3 hours.  The mixture was allowed to reach R'1' and pressure
and was partitioned between ethyl 10 acetate (50 ml,) and water (50 mL).
The ethyl acetate layer was separated, washed with  water (5 x 50 tnL),
brine (50 rnL), dried (MgSO4) and evaporated to a residue which was
chmmatographed on silica, eluting with a gradient of0-100% ethyl acetate in
isnhexane, to  give the desired compound. (47 mg). 1FI NMR S (CDCI3): 0.00
(5, 3H), 0.03 (s, 3H), 0.83 (s, 911), 1.29 (d. 311). 2.32 (quip, 211),  15
3.65-3.80 (m, 2H), 4.21 (L, 2H), 4.46 (tut I H), 4.68 (t, 211), 6.81 (s,
111), 6.92 (m, 1 H), 7.25  (m, l H). 7.30.7.50 (in, 214), 7.65 (m. 1 H),
3.08 (d, I H), 8.28 (s, 11-1), 11.50 (bnc, 1 H), ml,- 569 (M+11)' The
precursors for examples Ic- Fd were prepared in a similar fashion from
3-hydroxy-N- 20 (1-methyl-lH-py'racol-3-yl)-5-(((15)- I-methyl-2-(Itris(l-
methylethy'i)sily'l]oxy)ethyl)oxy)benramide using the appropriate
brornopyridine: -R!O 20171W7041 PCt'1[:1321N)61002471  -67- 



Structure mh NMR 608  608  }~~ j'F - (M+H)'
Aromotris(triphenylphosphine)copper may be prepared according to Synthetic
Communications, 31(18). 2865-2874 (2001). The preparation of 5
bromotris(triphenylphosphinc)copper is described below.
13romotris{uiphcnvlohosohinckaatxr  Copper (11) bromide (111.7 g, 0.5 mot)
was added in portions to a stirred solution of  triphenylphosphine (357.4
g, 2.13 mot) in methanol (1.85 L) at KT (an cxotherm to 32'C 10 was
observed). The reaction was stirred for 10 minutes then heated to 65`C and
Cooled  nvemight. The solid was collected by filtration, washed with
ethanol (5 vol), diethyl ether  (3 x 5 vol), dried an sinter under vacuum
for 2 hours. then in a vacu tun oven at 30'C  overnight to give product as
crystalline solid (460 g). 15 '['he preparation of
5-(azetidin-l-ylcarbonyl)-2- dornpyridin used in the preparation of3- i
[5{azetidin- I -ylcarbonyl)pyridin-2-yl]oxy} -5-[((1 S)-2-{ [(1,1-
dimethylethyl)(dimethyl)sityl)oxy}- I
-methylethyl)oxyl-N-1,3-thiazoI-2-ylbenramide, a  precursor to Example 1,
is described below: 20 5-(Azetidin-I-vlcttrbonvll-2-chlurunvridine q WO
21MI7i1M17114t kit IJC.O:fNI(,nX1?;;i DM F (2 drops) was added to a
solution of 6-chboronicotinic acid (1.00 g, 6.35 mrnol) and  oxalyl
chloride (0.67 mL, 7.62 nunol) in 0CM (20 tnL) and 2M hydrogen chloride in
ether  (3.15 mL, 6.35 mmol). The mixture was stirred at RT for 4 hours and
the DCM and exceaa  oxalyl chloride evaporated in vacuo. The residual acid
chloride was dissolved in DON (10  5 niL) and added to a mixture of
azetidine hydrochloride (0.66 g, 6.99 mmol) and tricthylamine (2.14 ml.,
13.97 mmol) in DCM (10 mL) then stirred at RT for 24 hours. The  DCM was
evaporated in vacuo, and the residue partitioned between ethyl acetate (100
mL)  and 1h1 citric acid (50 mL). The ethyl acetate layer was washed
sequentially with saturated  aqueous sodium hydrogen c ubonatc (50 mL) and
brine (50 rnL), dried (MgSO4), and the 



10 solvent removed in vacuo to give a residue which was chromatographed on
silica, eluting  with a gradient of 50.1006. ethyl acetate in isohexane, to
give the desired compound (0.73  g). 'I I ,NMR 6 (CDCI1) 2.43 (quin, 2H),
4.2-4.4 (brut, 4H), 7.42 (d, IH), 7.97 (d. 1H), 8.63  (s. 1H), nrh 197
(WH)' 15 The halopyri dines used in the preparation of precursors for
Examples la-ld were prepared  in a similar fashion from the appropriate
nicotinic acid: Structure mhc NMR 11 NMR 6 (CDCI1): 2.43 (quip, 2H), 4.21 -
4.44 (m, 411),  ~ ' ~ A a I 8.11 (d, 1H), 8.53 (d, 1H) 241,243 11 NMR E (C
Ml,): 2.35(gisin, 2H), 4.25 (t. 211), 4.70 (t,  C (M-Ei}' 211}, 7.93 [d, l
lh), 8.03 (d, 1!i), 8.63 (s, i F!). 241.243 H N M R 6 (Cl7Clr): 2.42 (quip,
2H), 4.20 - 4.45 (m, 411),  01+H)' 5.16(4h)1),8,76(t,2H) The nicotinic
acids were either commercially available compounds or compounds known  20
in the literature. Reference for 2-(azctidin-1ylcarbonyl)-5-bromopyridinc
(Ile taocycles.  15(l) 1981, 213-23). WO 21M17NM17IU I PCCI(i821M9AM)247I
-69 The preparation of
3-[((lS)-2-{((I,I-ditnethylethyl)(dimethyl)silyl]oxy}-1-
methylethyl)oxyj-5-hydroxy-N-1,3-thiazal-2-ylbenzamide used in the
synthesis of  Example 1, I n and Ibis described below: 5 }dfflS-2-{{fl
1-DimethvlethvlYdimethvllsilylloxyl.I-methvlet yllgxvl-5-hvd_Mxv-N-
1.3-thieztz]-2 vlbenzarnide Art aqueous solution of lithium hydroxide
tnonohydmte (0.304 g, 7.25 mmol) was added to  a solution of
3-{[().1-dirnethylethylxdimethyl$silyl]oxy} 5-[((l S)-2-{ [(1.1 10
dimethylethyl)(dimethyl)silyl)oxy}-I-tnethylethyl)oxy]-N-1,3-thiazol-2-ylbe
nzamide  (1.552 g, 2.90 mmol) in THE (40 mL) and xtirrcd at RT overnight.
The THE was removed  in vacua and the residual solution adjusted to pH 7 by
addition of 1N hydrochloric acid  (7.25 mL). A gum formed, and the solution
was filtered and the gum dissolved in  methanol. The filtrate was
partitioned with ethyl acetate (75 mL) and the organics washed 



15 with brine, dried (MgSO4), combined with the methanol solution and
evaporated to a  residue which was chromatographed on silica, ckuting with
40% ethyl acetate in isohexane,  to give the required product (0.865 g) 1H
NSMR S (CDCI,): -0.02 (d, 6H), 0.81 (s, 91-i), 1.24 (d, 3H), 3.67 (m, 211),
4.43 (sextet,  IH). 6.65 (t. 1 H), 7.00 (d, I11), 7.13 (t, I11), 7.15 (t.
IH), 7.40 (d, 111). mh 409 (h4-H)`  20 3- f l(1.1-Dimethylethyl}fdirr
cthyllsilvl}oxvl-5-I{{1S)-2-11(1.1- dintethylethyi)(dimcthvl)silvlioxyyl-i
-methvlcthvl)oxvl-ey- ] .3-thiazvl-2-vlbcnzamidc  0 ten-ButyidimethyIsilyl
chloride (1.66 g, 11.0 mmol) and imidaxole (1.78 g, 26.0 mmol) 25 were a to
a solution
of3-hydroxy-5-{[(1S)-2-hydroxy-I-methylethyl]oxy)-N-1,3-thiazol-2-
ylbcnzamide (1.541 g, 5.24 mmol)in DMF (10 mL) and the reaction stirred at
RT under a rc rlcerMasnwrt t  WO 2IM70O,t;nAM -70- silica drying tube
overnight. Water (30 rnL) was added and the solution partitioned with
ethyl acetate (100 mL). The organic phase was washed with brine, dried
(Mg5Oa) and  evaporated to a residue which was chromatographed on silica,
eluting with 15% ethyl  acetate in isohexane, to give the required product
(1.525 g). rH NMR S (CDCIt): -0.17 (d, 5 6H), 0.08 (s, 61-1), 0.65 (s, 9H),
0.76 (s, 911), 1.08 (d, 314), 3.50 (m, 21-1), 4.25 (sextet, 11I).  6.43 (t,
114), 6.77 (d, 111), 6,83 (t, 1 H), 6.96 (t, III), 7.06 (d, I H). m.: 423
(,M]-I4)'  3-Hvdroxy-5-4 Ill 1 2-hi~droxv-I -methviethyl ) xg.
vI-N-I.3-thiaxo]-2-yIbcnzamidc ON  10 lodo(trimethyl)si]ane (7.19 mL, 50.5
mmol) was added dropwise to a solution of3-
hydroxy-5-{[(IS)-2-mcthoxy-(1-methylethyl)oxv}-N-],3-tht'axnl-2-ylbenzamidc
(3.116 g,  10.1 mmnl) in acetonitrile (60 mL) under an inert atmosphere and
the reaction stirred at RT  overnight. Methanol (5 mL) was added and the
reaction stirred a further 10 minutes.  Saturated sodium thiosulphate
solution (5 mL) and saturated potassium carbonate solution 15 (5 mL) were
added and the reaction stirred a further 10 tninutca. The organic solvents
were  removed in vacua and the resulting solution partitioned extracted
with ethyl acetate (100  



ml.). The Aqueous layer was adjusted to pH 5 with the addition of 1111
hydrochloric acid  and extracted with ethyl acetate. The combined organic
layers were washed with brine (20  rnL), dried (iMgSO4), and evaporated to
a residue which was chrornstographcd on silica,  20 eluting with ethyl
acetate, to give the desired compound (1.541 g). 'H NMR 6 (d,-DMSO): 1.23
(d, 311). 3.52 (m, 2fi), 4,50 (sextet, Ili), 6.35 (t, 111), 7.04 (t,  11]),
7.18 (t, IH), 7,27 (d, l11), 7.35 (d, 114), 12.47 (s, I H), m/t 295 (M+I3)'
3-Hvdraxv-5-4fll s! 2 me hox~[1 mcthylethYllnyy}-N-1 3 thiaa -2-v1bc zamide
0 -1  23 H A solution
af3-([(1S)-2-methoxy-(1-methylethyl)axy}-3-{[(2-methylphenyl)methyl]oxy}- N
I,3-thiaxol-2-ylbcnzamide (69 g) and thioanisole (10 mL) in trifluoroacetic
acid (65 W'0 2IMr7nM P744t YCI'IC u 2UI*MMl 2471  -71 mL) was stirred at
ambient temperature for 16 hour. The triilucroacetic acid was removed  in
vocuo and the residual oil partitioned between ethyl acetate (75 mt.) and
aqueous  sodium hydrogen carbonate solution (200 mi-). The aqueous layer
was separated, extracted  with ethyl acetate (2 x 75 mL), and the combined
organic extracts washed with brine, dried 5 (MgSO4), and evaporated to a
residue which was chrornatographed on silica with 50%  ethyl acetate in
isohexanc as eluant to give the desired compound (4.6 g). 'H NMR S (CDC1,):
1.3 (d, 3H), 3.4 (s, 3H), 3.5-3.6 (m, 211). 4.5-I.6 (m, 111), 6.65 (s,  1
H), 6.95 (d, 111), 7.05 (s, III), 7.1 (s, I H), 7.25 (d, 1 H). mh 309
(M+H)' 10 3-f[ds) 2-Methaxv
Ll-methylcthylloxrl-5-ld(2-methylrheayl)mcthvlIQxy} r`-1.3-
thiaral-2-vlbcnramidc To a solution of
3-[(15)-2-mcthoxy-(I-mcthylcthyl)oxy]-5-{[(2- methylphenyl)methyl]oxy}
benzoic acid (9.55 g) in DCM (140 tnl.) was added oxalyl  15 chloride (2.83
mL), followed by DMF (1 drop), and the mixture slim d at ambient
temperature for 16 hours, The 0CM and excess oxalyl chloride were removed
in vacuo,  the residual oil dissolved in DGM (25 mL) and added to a
solution of 2-aminothiaznle  (2.84g) and triethylamine (7.88 ml.) in DCM
(75 mL) at 0.50C, and the mixture stirred at  ambient temperature for 4
hours. The DCM and excess triethylaminc were removed in 



20 v mm. the residual oil partitioned between ethyl acetate (100 rnL) and I
M hydrochloric  acid (100 mL). The ethyl acetate layer was separated,
washed sequentially with IM  hydrochloric acid, aqueous sodium hydrogen
carbonate solution, and brine, dried (MgSO4),  and evaporated to a residue
which was chromatographed on alumina with ethyl acetate as  eluant to give
the desired compound (11.0 g). 1 H NMR 8 (CDCI,): 1.3 (d, 31f), 2.35
(s,311), 25 3.4 (s, 311), 3.5-3.6 (m, 2H), 4.55-4.6 (m, l H), 5.0 (s,2H),
6.8 (s, 1 H), 6.95 (d, 1 H), 7.15 (s,  111), 7.25 (m, 5 H), 7.4 (d, III).
neh 413 (M+ Hy WO 21%11140041 PCTIGR24"A% 1 7I  -72 -l{1
Mcthox~~~l-meLhvlcf ylkixvI-S {f 2 ttie~h~]nh nvl is;-acid  O-yo )?I OK fo
A solution of methyl 3-[ {(1 S)-2-methoxy-(i -meihvlt thyl)oxy]-5-{
K2-mcthylphenyl)  methyl} oxy) henznate (10,65g) in THE (200 mL) and
methanol (50 mL) was added to a 5 solution of lithium hydroxide monohydrate
(6.0g) in water (100 mL). The mixture was  stirred at ambient temperature
for 16 hours and the THE and methanol removed in vacuo.  The aqueous layer
was acidified to pHl with hydrochloric acid, and extracted with ethyl
acetate (3 x 50 mL), The combined organic extracts were washed with brine,
dried  (htgSO4), and evaporated to give the desired compound (9.55 g).
m1.329 (hi-H) I0 }lethyl3-[6151-2-methoxv4l-methyctw
v1-5-1ll2-methvlnhenvllmcthvlloxv}  a6 -o  A stirred suspension ofinethyl
3-hydroxy-5-{[(2-methylphenyl)methyljoxy)benxoate  15 (15.3 g) and
polymer-supported triphcnyl phosphine (39.2 g) in dry 0CM (900 mL) was
cooled in an ice-bath and di isopropyl axodicarboxylau 111,98 ntL) was
added drop wise.  The reaction mixture uts stirred at 0-5'C for 30 minutes
and (R)- 1-methoxy-propan-2-ol  was added dmpwise. The reaction mixture was
stirred at ambient temperature for 16 hours,  filtered through diatomaceous
earth and the DCM evaporated to a residue which was 20 chrotrwtographed on
silica with 10% ethyl acetate in isohexane as eluant to give the  



desired compound (10.7 g). '11 NMR b (CDC 13): 1.3 (d, 311), 2.4 (s,311).
3.4 (s, 3H), 3.5- 3.6 (tn. 2H), 3.9 (s, 3H), 4.55-4.6 (m, 111), 5.0
(s,211), 6.8 (s, 1H), 7.25 (m, 5H), 7.4 (d, Ill) WO Z0071110711.11
PCr,CB21061011 2 4 7 1  -73 M ethyl 3-hvdmxv-5-{ l!2-methyl ohenvl)methyl
loxv 1 benxoa to To a solution of methyl 3,5-dihydroxyben7;wue (50 g, 0.30
mol) in DM F (500 mL) at 0C  was added sodium hydride (10.8 g, 0.27 cool)
portionwise, maintaining the reaction 5 temperature below 10C. The reaction
was allowed to warm to 15C, and was stirred for  20 minutes. The mixture
was cooled to 0C and a solution of 2-rnethylbenzyl bromide (36  ml., 0.27
mot) in DMF (50 mi.) was added over 30 minutes. The reaction was warmed to
ambient temperature and concentrated in tiacuo, the residual oil
partitioned between ethyl  acetate (500 mL) and water (250 mL), the ethyl
acetate layer separated, washed 10 sequentially with roarer and brine,
dried (MgSO4) and evaporated ton residue which was  chromatographed on
silica eluting with a gradient of 0-100% ethyl acetate in isohexane to
give the desired compound (21.9 g). I H NMR S (CDCiy) 2.39 (s, 3M), 3.90
(s, 3H). 5.02 (s.  211), 5.61 (s, 1H), 6.69 (t, IH), 7.15-7.42 (m, 6H). 15
The preparation of 3-hydroxy-N-(l-methyl
.IH-pyraxol-3-yl).5-(((IS)-I-methyl -2-( [tris(I-
methyIethyl)si1y1]axy}ethyl)oxy]benxamide used in the synthesis of Example
lc- Id is  described below: 20 methylerhylkil xykthyl)Q24y1tMB=Nd St.O N  O
OH 10% Palladium on carbon was added to
3-(benxyloxy)-N-(t-methyl-1H-pynunl-3-y1)-5- ((1S)-
I-methyl-2-[(triisopropylsilyl)oxy}ethoxy)bert amide (21.7 g, 40.4 mmol) in
dry  TI IF (480 mL) under argon. The reaction mixture was degassed and
placed under a 25 hydrogen balloon and Mined for 16 howt The atmosphere was
replaced with argon and PCtICtnwK nai2~ i  WO 11K17,10070, 11 -74- 



mixture was filtered through diatomecenus earsh then the filtrate
evaporated and dried  under high vacuum for I hour to give the title
compound (18.2 g).'11 NMR S (CDCIy):  1.05 (s, 1811), 1.05.1.1 (m, 311),
1.3 (d, 3 H), 3.7 (m, i H), 3.8 (s, 311), 3.9 (m, I H), 4.5 (m,  iH), 6.6
(s, Ili), 6,8 (s, Ili), 7.0 (m, 214), 7.20 (s, 114), 7.3 (s, 1}1), S.7 (s,
111). mF 448 5 (M+11)'.446 (NI-H)'
~eruvlnxy}:Y[1-methvl-!1!-pyrazol-3-y1}5-{[1S}-1-mcthyl-2-
[{tellsonronvlsilvl)oxvlcthoxvI bcnxamidc 0 11) HATt (23.5 S. 61.8 mmol)
was added to 3-(beru)-loxy)-5-((1S)-I-methyl [(tri
isopropylsiIyl)oxy]ethoxy}benzoic acid (23.6 g, 51.5 morel), followed by
addition of  DX4F (140 mL), and cooled to 0C. 3-Amino-l-methylpyra7oic
(6.00 g. 61.8 mmol) was  added followed by DIPEA (21.3 ml,) and the
reaction was stirred under argon at 0C for 3  hems. The solvent was
cvaporatet! and the residue was dissolved in ethyl acetate (500 ml,) 15 and
washed with citric acid solution (200 mL), sodium hydrogen carbonate
solution (150  mL), and saturated brine solution (2 x 150mL). The organic
layer was separated and dried  (MgSO4), filtered and evaporated.
Purification by column chromatography, eluting with  1:4 to 1:1 ethyl a
cctate:hexanes, afforded the title compound as a colourless oil (21.7g).
'1I NMR S (CDCi)): 1.05 (s, 1811), 1.05-1.1 (m, 311), 1.3 (d, 311), 3.7 (m,
111), 3.8 (s, 3H).  20 3.9 (m, 1H), 4.5 (m, 111), 5.I (s, 2H), 6.7 (s,
114), 6.8 (s, 111), 7.0 (m, 211), 7.1 (s, 111), 7.3  (s, 1 H), 7.35 -7.5
(m. 5H), 8.5 (s, Ili). ink 538 (AI+H)' WO 21MI711071141 P("
I'IC821M41IM12a71  -75 3-(jknzYIaxv) U 1 1-mcth '1-2-1 (;
AL99Droov1S[yl)gxy1ktIx xy)bcrznic mid  ~o  Lithium hydroxide monohydrate
(12.14 g, 0.!89 cool) in water (100 ml,) was added to a  solution of methyl
3-(bentyloxy)-5-( (I S)- 1-methyl-2 5
[(triisopropylsilyl)oxy]ethaxy}benzoate (62 S. 0.131 mol) in TI IF (300 mL)
and warmed to  43C. The reaction was stirred for 16 hours, the THE removed
in vacuo and the resultant  mixture acidified to pH 5 with 10% w/v citric
acid. This was extracted with ethyl acetate (2  x 300 mL) and the combined
organic layers were dried (,MgSO1), filtered and evaporated  



to afford the title compound (60.2 g). 10 'H ,NMR S (CDC[)): 1.05 (s, ISH),
1.05.1.1 (m, 311), 1.35 (d, 3H), 3.7 (n1, 111). 3.9 (in,  1 H), 4.5 (m,
111), 5.1 (a, 2H), 6.8 (s, I H), 7.3 -7.5 (m, 7H). m1z 457 (M-H)' Methyl
3-(beruv1oxv)-5-1(15)-I-methyl-2-f (triisopronyls 15
(2R)-1-[('Ttii.sopsopylsilyl)oxy]propan-2-o1 (56.1 g, 242 mmol) was added
to a solution of  methyl 3-hydroxy-5-{[phenylmethyljoxy}bcnzoate (50 g. 194
mmol) and  triphenylphosphine (63.5 g, 242 mmol) in dry THE (500 mL), at to
0C, Followed by  addition of DIAD (47.6 mi.., 242 mmol) over 45 minutes
under an argon atmosphere. The  reaction was stirred at 0C for 1 hour and
allowed to warm up to RT over an hour then 20 stiffed at RT for I hour. The
THE was evaporated and a mixture of ethyl acetate (80 mL)  and hexane (120
mL) was added. This mixture stirred for 2 hours and filtered. The
precipitate was washed with a mixture of ethyl acetate (20 ml-) and hexane
(180 oil,) and W0 2(017)1M1711J 1 P(-[,I(. R21NHd AIN 1  -76 the filtrate
evaporated. The residue was purified by column chromatography, eluting with
1:20 to 1:10 ethyl acetate:hexanes, to afford the title compound (65.5 g).
'II N:MMR 5 (CDCI3): 1.05 (s, 18H), 1.05.1.1 (m, 3H), 1.35 (d, 311), 3.7
(m, I H), 3.9 (m, I H), 3.9 (s, 311), 4.3 (m. I H). 5.05 (s, 211). 6.75 (s,
I H), 7.2 (s, 1 11). 7.3 -7.5 (m, 6H). m/:  5 471 (M-1[)" (Z.
)-I-[[TdisetlropylTilviloxylpmpam-2 -pl Y V, OH Triisopropylsilyi chloride
(83.8 niL, 390 mmol) was added slowly over 15 minutes to a 10 solution of
(2R)-propane- I.2-diol (29.7 g, 390 mural) in DMF at 0C (100 mL) keeping
the  internal temperature below 15C. This was followed by addition of
imidazole (66.4 g, 975  mmol) and the reaction mixture was allowed to warm
to RT and stirred under argon for 20  hours. The reaction was quenched with
INS hydrochloric acidldiethyl ether (300 m1J800  n11.). The organic layer
was separated and washed with I,M hydrochloric acid followed by 15
saturated brine solution. The organic layer was dried (MgSO.), filtered and
evaporated.  Purification by distillation at 10mmHg, 90-104C, afforded the
1111c compound as  



colourless oil (69.5 g). 'H NNIR S (CDCJ3): 1.05 (s, 1SH), 1.05-1.1 (m.
3H), 1.05 (d, 311),  2.55 (s, 1 H), 3.45 (dd, 111), 3.7 (dd, 1 l1), 3.35
(m, I H). 20 Methyl 3-hvdmxv-5-1 [nhenylmes_hvl loxvlbenzcetc  art  To a
stirred solution of methyl 3,5-dihydroxybenioate (5.95 mol) in DMF (6 L)
was added  potassium carbonate (9 mol), and the suspension stirred at
ambient temperature under  argon. To this was added benzyl bromide (8.42
ma]) slowly over 1 hour, with a slight 25 exotherm, and the reaction
mixture stirred overnight at ambient temperature. The reaction  was
quenched cautiously with ammonium chloride solution (5 L) followed by water
(35  L). The aqueow suspension was extracted with DCM (I x 3 1, and 2 x 5
L). The combined  extracts were washed with water (10 L) and dried
overnight (MSSO4). The solution was WO 71K1711107141 P(MGIs21 MWoou i t
_77 evaporated in vacua; and the crude product ehromatographed in 3 batches
(flash eofumn, 3  x 2 kg silica, eluting with it gradient consisting of
hexane containing 10% DCM, to neat  0CM, to DCM containing 50% ethyl
acetate) to eliminate starting material. The crude  eluant was further
chrottwtogsaphed in 175 g batches (Amicon I I PLC, 5 kg nortnal-phase S
silica, eluting with isohexane containing 20% v/v ^f ethyl acetate) to give
the desired  compound (21%yield). III NMMR S (d6-DMSO): 3.8 (s, 3H), S.1
(s, 2H), 6.65 (m, Hi), 7.0  (m, 1 H), 7.05 (m, 1 H), 7.3-7.5 (m, 511), 9.85
(br s, I H).  Example2:3-{15-{Areddln-l-!'learbonvllovridin-E--llosrV-
{I[ISll-methyl-~ 10
(methyl^xv)ethylloxyl-lY4l-rnethvl-lff-nvraroI.3-vI}betuamidc 0 Potassium
carbonate (0.181 g, 1.31 mmoi) was added to a mixture of 3-hydr^xy-5-[(l
S)-2- meth^xy-(I-mcthylethyl)oxy)-N-( -methyl-1H-pyraral-3-yl)bcnzamidc
(0.2 g, 0.66 mmol)  and 5-(azetidin-l-ylcarbonyl)-2-chloropyridine (129 mg,
0.66 mntol) in acetonitrile (5.0 15 mL) and the stirred mixture heated at
160C in a '13 iotage initiator Microwave' For 6 hours.  The mixture was
allowed to reach RT and pressure and was partitioned between ethyl  acetate
(50 mL) and water (50 rnL). The ethyl acetate layer was separated, washed
with  water (5 x 50 mL) brine (SD mL), dried (MM8SO4) and evaporated to a
residue which was  



chromatographed on silica, eluting with a gradient of 0-5% methanol in
ethyl acetate, to 20 Si ve the desired compound (202 mg). 'H NMR S (CDC[%):
1.33 (d, 3H), 2,38 (quin, 2H),
3.40(s,3H),3.61-3.47(m,2K),3.74(a,311).4.42-4.18 (m,4H),4.5C(sex tct,
IH),6.80  (d, 1 H), 6.91 (t, 111), 6.97 (d, 111), 7.21 (t, 111), 7.26 (d,
1I1), 7.33 (t, 111), 8.09 - 8.05 (nt,  i H), 8.42 (d, 1 H), 8,92 (s, 1 H);
nr/z 466 (M+ I1) 25 In a similar manner, Examples 2a-2g were prepared using
the appropriate phenol and  halopyridine: N'Q 21M1711MI71"I
PCTIC821M/AINN11171   78-Example Structure mlx N1%1R 2a `o~ N rr_ 500 H
Nh1R S (CW71 tl: 1.31 (d, 310. 2.36  (quintet, 211), 3.38 (s, 311), 3.59 -
3.45 (m,  f'1y f"Y ZH),3,67(s,310,4.39-4,15(m,4H),4.55  (sextet, 1H), 6.79
(d, 1H), 6.92 (t, 1 H), 7.20  (t, IH).7.25 (d, 1ii), 7.35(t, 1H).8.14(d,
11), 8.20(d IH),9.42 (s, 111) 2b  439 'H N1.IR 6 (CDCls): 1.36 (d, 6H),
2.39 (m,  (M+H)- 2H). 4.42 - 4.19 (m, 4H), 4.58 (septet, I H),  6.90 (d,
111), 6.93 (t. 1 H), 6.98 (d, 111), 7.22 o (d. 1 H), 7.34 (t, 111), 7.40
(m, I H), 8.08 (m,  I Ii), 8.41 (d, l I), 12.21 (s, III) 2c S' 473 H NMR 8
(CDC11): 137 (d, 61i), 2.39  O Y (M+H)' (quintet, 2H), 4.39 - 4.20 (m, 4H),
4.59 "'I  (septet, I H). 6.92 (d, 111), 6.96 (t, 1 M. 7.23  (d, 1 H), 7.36
(t. 1 H). 7.44 (t, 111), 8.16 (d, I H), 8.23 (d, I H), 12.37 (s, III)
2d436 H NMR 6 (CDCI,): 1.32 (d, 6H). 2.34  (,M+H)' (quintet, 2H), 3.71 (s,
311), 4.37 -4,17 (m, Gti  414), 4,54 (septet, 111), 6.77 (d, IH). 6.R2 (t,



111), 6.94 (d, I H), 7.15 (t, IN), 7.23 (d, I R).  7.25 (m, 111), 8.04 (a I
H), 8.38 (d, 111),  8.85 (s, 1H) 2e470 11 NM R 6 (CDCI3): 1.37 (d, 611),
2.40  (M+M" (quintct, 2H), 3.78 (s, 314). 4.41 -4.20 (m.   411). 4.61
(septet, I H), 6.81 (d. 111), 6.89 (t. o p 1 H), 7.20 (t, 111), 7.29 (m, 1
H), 7.32 (t, III),  8,i7 (d, IH), 8.25 (d. III), 8.72 (s, IH) 2f  } >~ 484
'H NMR 6 (CDCI,): 1.34 (d, 310, 2.39 ~ (M+H)' (quintet, 2H), 2.47 (s, 311),
3.41 (s, 3H), 3.63   -349(m,2H).4.43-4.20(m,4H),4.61  (sextet, 111), 7.00
(m, 21I), 7.37 (t. 1H), 7.44  (I. I H), 8.40 (d, I H), 1 I.08 (s, I I1) WO
21MI711M17441 PC I7(;B2110611r112471  -79 2g o } 518 H NMR 6 (C17C)s): 1,34
(d, 3H), 2.40  ~o r (%1+H)* {quintet, 2H}, 2.44 (s, 3H), 3.41 (s, 3H), 3.64
C ("~ 0 3.49 (m, 2H), 4.45 - 4.20 (nn, 411), 4.61  (sexte4 l H). 7.04 (t, 1
H), 7.40 (t, M), 7.42  (s, 1 H), 8.17 (d. I H), 8.21 (d, IH), 11.32 (s,
1H) The preparation of the halopyridines is described in Exarnple 1. The
preparation of 3-hydroxy-5-[(1 S)-2-rnethoxy-( I -Methyl ethy
l)oxy]-N-(1-methyl- lH- pyraxol-3-yl)bcrzamidc used in the synthesis of
Examples 2 and 2a is described below:  5 3-Hvd_rvxv-5-1f1
S1-2-mcthoxv-f1-methvlet vllaxv}-~Y(1-meLVl-1H-QVrax -3- yl]benzamide To a
solution of
3-[(1S)-2-nicthoxy-(1-methylethyl)oxy]-N-(1-methyl-l11-pyraaol-3-y])-5- 10
[(phenytmcthyl)oxy]bcmamide (7.07 g) in TI IF (50 mL) and methanol (50 mL)
was added  



10% palladium on carbon (727 mg) as a slurry in T11F (1 ml,) and methanol
(I mL). The  mixture was placed under vacuum and stirred under an
atmosphere of hydrogen for 70  hours. The mixture was filtered through
diatomaceous earth, and the diatomaceous earth  washed with methanol (2 x
100 mL), followed by evaporation in vacuo. The residues were 15 dissolved
in ethyl acetate (10 mL), treated with isohexane (40 rnL), the solid
filtered off  and washed with isohexane (50 mL) to afford the desired
compound (5.17 g) which was  used without further purification. 'H NMR 6
(dy-13MSO): 1.22 (d, 3H), 3.28 (s, 3H, obscured by water), 3.38-3.53 (m,
211).  3.76 (s, 314), 4.65 (m. 1 H), 6.44 (m, 111), 6.54 (m, 111), 6.93 (s.
1 H), 7.04 (s, 111), 7.57 (m,  20 1 H), 9.63 (br s, 111), 10.60 (s, 1 H).
Si 306 (M+H) 304 (4t- H)' W0 2114 I71N17114 F PCIYG H21H64H 12471 -g0-
3-[(157-2-h1cthoxv-(l-methvlethrl)oxvl-N-(1-mehyl-lEf nrraxo1-3-ell 5-
((ohenvlnxthv(loxylbenzwmide 6 A solution of
3-j(1S-2-methoxy-(I-methyierbyl)oxy[-5-{(phenylmcthyl]oxy}benzoic acid  5
(8.73 g) in 0CM (150 mL) was cooled to 0C. Oxalyl chloride (4.81 ml.) and
DMF (0.15  mL) were sIowly added with stirring. The mixture was allowed to
warn to ambient  temperature and stirred For 16 hours, following which the
organics were removed in wrcuo,  and the residues azeotroped with toluene
(75 mL). The crude material was dissolved in  DCG1 (75 mL) and slowly added
to a stirred suspension of 3-amino-I -methyl pyrazolc 10 (3.35 g) and DIPEA
(14.4 mL) in DCM (75 rnl.). The mixture was stirred at ambient  temperature
for 19 hours, before the organics were evaporated in tncuo and the residue
dissolved in ethyl acetate (150 mL). The organics were washed with IM
aqueous  hydrochloric acid (100 mL) and brine (50 mL), and dried
(MgSOa)4before evaporation in  vucuo to give crude material. This was
chromatographed on a 200g Biotage Flash 75 Si0r. 15 column (eluting with 30
to 90% ethyl acetate in isohexane), and evaporated in memo to  afford the
desired compound (7.07 g). 1}1 NMR S (d6-DMSO) 1.23 (d, 3H), 3.28 (s, 3H,
obscured by water), 3.40-3.52 (m, 211),  3.77 (s, 311), 4.70 (m. It1), 5,03
(s, 2H), 6.56 (m, l i1), 6.71 (m, I H), 7.18 (s, IH), 7,24 (s.  



1H), 7.32-7.47 (br m, 511), 7.58 (m, 1H), 10.73 (s, I H). m/z 396 (MOH) 20
k( iS)-2-,r1ethoav-fl-methyleth-1loxyl-5-(fnhenvimahylloxrlbcnzoic acid
m.o"rop L 60 A solution of methyl 3[(15)-
2-rnethoxy-(1-methylethyl)oxy]-5-{[phenylmethyl]oxy}  benzoarc (77.4 mmol)
in a mixture of T1iF (232 rnL) and methanol (232 ml.) was treated WO
2IMI7/I01I7041 PCI'fCB:0161(M12471  with a solution of 2M sodium hydroxide
(232 mmol), and the reaction mixture stirred for 4  hours at ambient
temperature. The resulting solution was diluted with water (250 ml-) and
most of the organic solvent removed in vacuo. The resulting suspension was
washed with  diethyl ether (3 x 200 mL) and the organic washings discarded.
The resulting aqueous 5 solution was acidified to p114 with 2M hydrochloric
acid solution and extracted with ethyl  acetate (2 x 240 mL). The extracts
were combined, washed with brine, dried (MgSO4), and  evaporated to give
the desired compound (99%yield). 'H NMR S (de-DMSO): 1.20 (d, 3H). 3.46 (m,
2H), 4.64 (m, Ili), 5.15 (s, 2H), 6.83 (app t.  111). 7.06 (s, 111). 7,13
(s, 111), 7.30-7.49 (m, 5H), 12.67 (br s, 1 H) 10 Methyl 3-1(1
S}-2-methoxr-( 1 methvlethv4axvl-5-{ 1nheny meth l oxv}benmate  kilo -'r o
60  To a solution of methyl 3-hydroxy-5-{[phenylmethyl)oxy)benzoate (77.4
mmol) in THE  was added polymer-supported triphenylphosphine (51.7g of 3
mmoYg loading, 155 mmol) 15 and (R)-(-)-l-rrtcthoxy-2-propanol (102 mmoi).
The stirred solution was blanketed with  argon and coaled in an ice bath. A
solution of DIAD (116 mmol) was added dropwise by  syringe over 10 minutes.
The solution was stirred for 20 minutes and filtered, washing the  residue
with THE (500 mL). The filtrate and washings were combined, and evaporated
to  give the desired compound which was used without further purification,
20 1II NMR S (d6-lmiSO): 3.26 (s, 311), 3.44 (m 211), 3.52 (:, 311), 4.63
(m, 1H), 5.14 (s,  2H), 6.85 (s, 1 H), 7.05 (s, 1H), 7.11 (s, I H),
7.30-7,47 (m, SH) 



The 1H NMR spectrum also contained signals consistent with a small amount
ofbis(l- methylethyl)hydrazine- I ,2-dicarboxylate. 25 The preparation of
inethyl 3-hydroxy-5-{(phenylmethyl]oxy}benzoate is described in  Example
lc. The preparation of
3-hydroxy-5-[(1-methylethyl)oxy]-N-1,3-thiazol-2-ylbenzamide used in  the
preparation of Examples 2b and 2c is described below: -Q6 200 iM17u4I
PCr1CR2UKionA2J7I  -112 3-Hydroxy-5-1(1-methylethyl vl-N-1.3-thiazol-2-v
benaamide  NAN  oN 3-[(!
.McthyIrthyl)axy]-5-[(Phenylmethyl)oxy]-N-l,3-thinzul-2-ylbcnzamide (11.2
g) was  dissolved in trifluoroacctic acid (60 ml.) and treated with
thioanisolc (17.8 mL). The 5 mixture was left to stir at ambient
temperature for 18 hours before the trifluoroacetic acid  was removed in
trrcuo. The residues were treated with isohexanc (100 mL) and the solid
filtered off, before being washed with further isohexane (2 x 20 mL). The
solid was  dissolved in ethyl acetate (200 mL) and washed with aqueous
saturated sodium hydrogen  carbonate solution (100 ml.). The organics were
washed with water (100 mL) and brine 10 (100 mL), and dried (MgSO4) before
evaporation in uacuo to afford a solid which was  washed with isohexane
(200 mL) and dried in wcuo to give the desired compound (7.18  g). 'H NMR 6
(d6-DMSO): 1.27 (d, 6H), 4.55 (m, I H), 6.49 (m, 1 H), 7.02 (s, 111), 7.14
(s,  1 H), 7.25 (d, 111). 7.54 (d, 1 H), 9.73 (s. I H), 12.44 (s, 1 F 1). T
")z 279 (-\4+ H)-, 277 (M-11)'  15 3-[(1-Methyl
thvl)oxvl-5-Ifphenvlmethvlloxvl-N. 1.3-thiazol-2-ylbenzamidc n To a
solution of3-[(1-rnethylethyl)oxy}-5-[(phtnyimrthyl)oxy]bcnznic acid (20 g)
in  DCM (400 nL), cooled to 0C was slowly added oxalyl chloride (12.2 mL)
and DMF (0.4  ml.), with etirring. The mixture was allowed to warm to
ambient temperature and stirred 20 for a further 16 hours, following which
the organics were removed in tncuo, and the  residues azeotroped with
toluene (100 ml.). The crude material was dissolved in DCh4  (200 mL) and
slowly added to a stirred suspension of 2 -ami nothiazole (10.5 g) and  



diisoprupylethylamine (24.3 niL), in DCM (200 mL). The mixture was stirred
at ambient  temperature for 70 hours, before the organics were removed in
tucuo. The residues were 25 dissolved in ethyl acetate (300 niL) and washed
with 1 M aqueous hydrochloric acid (300 W0 IlNO'310711I PCI'IC 1U006nTP1471
-83 mL). The aqueous layer was extracted with further ethyl acetate (300
mL), a nd the  combined organics washed with brine (75 mL), and dried
(MgSO4), before evaporation in  vacua to give the desired compound (28 g)
which was used without further puri fication.  'H NMR S (d6-D\1SO): 1.27
(d, 6H), 4.70 (m, IH), 5.15 (s, 2H), 6.77 (m, 111), 7,27 (m,  S 2H),
7.33-7,47 (brat, 6H), 7.55 (d, I11). mlz 369 (M+It)'. 367 (M-H)'; The 'H ,P
MR spectrum also contained signals consistent with it small amount of ethyl
acetate. 3-If I-Methylethrllaxyl-S-l(nhenyImcthvI)oxYlbenraie acid  'TO -?I
0H 10 6 To a solution of methyl
3-[(E-methylethyl)oxy}-5-[(phenylmethyl)oxy]benxoate (37 g) in a  1: E
mixture ofTHF:rnethanol (300 ml.) was added 4M sodium hydroxide solution
(150  mL). The mixture was refluxed for 45 minutes, following which the
organics were  removed in tneuo. The aqueous was acidified to pH4 with
hydrochloric acid (2M), and 15 extracted with ethyl acetate. The organics
were combined, washed with water and brine.  dried (MgSO4) and concentrated
in vacua to give the desired compound (33.5 g), which  was used without
farther purification. 1 H NMR S (da-DMSO): 1.26 (d, 6E 1), 4.59-4.69 (m, I
H), 5.15 (s, 2H), 6.80 (app t, 1 11),  7.04 (m, EH), 7.12 (m, I11), 7.33
(app t, IH), 7.40 (t, 2H), 7.45 (d, 211), 12.95 (s. IH)  20 Methyl 3-{(1-nx
1 1]osv -5f(ohenylrnethyl xv benzoate  ~Ya1 o.  60 To a solution of methyl
3-hydroxy-5-[(I-methykethyl)oxy]bc=%te (25 g) in DMF (250  ml-) was added
anhydrous potassium carbonate (297 mmol), and benxyl bromide (143 



WI, 7f 17, ini71P4 PCriCn24H WIN 12471 44- mmol). Me mixture was stirred at
601C for 5 hours, then cooled to room temperature. The  solvent was removed
in vacua and the residue partitioned between ethyl acetate and water.  The
organics were combined and washed with further water, brine, dried (MgSOa)
and  concentrated in vacua to give the desired compound (37 g) which was
used without further  $ purification. 'H NMR 5 (d6-DM SO): 1.26 (d, 6H),
3.84 (s. 311), 4.61-4.70 (in, 1H), 5.12 (s, 2H), 6.84 (t.  1 H), 7.05 (app
t, 111). 7.12-7.15 (m, 1 H). 7.31-7.37 (m, 111). 7.40 (t, 2H), 7.A6 (d,
211)  Mcthvl3-hvdroxy-5-If1-mcthvlethvlkxvl oatgge 10 OH  To a stirred
solution of methyl 3,5-dihydroxybenzoate (0.1 mol) in OAMF (1S0 mL) was
added powdered potassium carbonate (0.2 mol) and 2-iodopropane (0.1 rnol).
and the  resulting mixture stirred at ambient temperature for 16 hours. The
reaction mixture was  poured into water (1000 mL) and the mixture extracted
with ether. The extracts were 15 combined and washed sequentially with
water (twice) and brine; the solution was dried  (MgSO.), filtered and
evaporated in vacuo to give the crude product as a pale yellow oil  (12.6
g). This was treated with toluene (40 nil.) and allowed to stand overnight.
The  insoluble material (starting phenol) was removed by filtration, and
the filtrate evaporated  in tncuo. The resulting oil was chromatographed (2
x 90 g Biotage silica cartridges), 20 eluting with hexane containing ethyl
acetate (10% increasing to 15% vFv). The title  compound was obtained as an
oil (25% yield), which was identical by tic to a sample  prepared by a
similar procedure. 'H NMR S (d6-DMSO): l.2 (d, 6H), 3.8 (s, 311), 4.5 -4.6
(kept, 111), 6.55 (m, 111), 7.85 (m, 111), 7.95 (m, 1H), 9.8 (s. I H) 25
The preparation of 3-hydroxy-5-[(I-tnethylethyl)oxyl-N-(l-methyl-1
H-pyrazol-3- yl)benzamidc used in Example 2d and it is described below: WO
114I7114171ta1 PCTI6B2114161110471  -85 3
-Hvthoxv-5-I(1-methrlethvlloxvl-N-(1-meth l-IH-nvrazol-3-rllbenz+mide  TTTT
M 



OH 3-[(1-Methylethyl)oxy]-N-(l -methyl- lH-pynrzol-3-yi)-
S-[(phenylmethyl)oxy]bennamide  (51 g; 0,14mol) was dissolved in methanol
(500 mL) and THE (5011 ml-) and the flask 5 evacuated and purged with argon
(3 times). 100% Palladium on carbon (5.1 g) was added  and the flask
further evacuated and finally purged with hydrogen gas. The reaction
mixture  was stirred at ambient temperature for 20 hours. The traction
mixture was evacuated and  purged with nitrogen (3 times). The catalyst was
filtered off through celite, and the filtrate  concentrated in tiacuo. I-
thy) acetate was added and filtered to give the desired compound.  10 (30.5
g). A second crop of material was obtained in the same way (4.0 g). IH NMR
S (de-DMSO): 1.30 (d, 611), 3.78 (s, 3H), 4.68 (sept, I H). 6.47 (m, IH),
6.60 (s,  lli), 6.94 (s, IH), 7.05 (s, Ili), 7.60 (s. IH), 10.63 (s. Ill).
mfr 276 (M~11)'  3-I(1-Methylc thvllaxvl-N-( l
-methyl-IH-Dytazo1-3-vl)-5-f(nhcnylmethyloxvlbeoxamidc  15 DMF (2 drops)
was added to a solution of 3-[(1-methylethyl)oxy]-5-
[(phenyLmcthyl)oxylbenzoic acid (40.0 g, 0,14 mol) and oxalyl chloride
(14.6 mL, 0.17  mot) in DCM (700 mL) The mixture was stirred at ambient
temperature for 4 hours and the  DCM and excess oxalyl chloride evaporated
in vacua. The residual acid chloride was 20 dissolved in DCh1 (300 ml.) and
added dropwise to t-methyl-3-atninopyrazole (14.25 S.  0.147 mol) and
triethylamine (41 mL, 0.29 mol) in DCM (300 mL), at 0C. Stirred at  ambient
temperature for 24 hours. The DCM was evaporated in vccuo, and the residue
partitioned between ethyl acetate (400 mL) aad IN hydrochloric acid (200
mL). The ethyl  acetate layer was washed suquentially with saturated
aqueous sodium hydrogen carbonate 25 (200 mL) and brine (100 mL), dried
(h1g504) and evaporated in vacua. The residue was WO 21K17IIf1711I1
P(T/CR2IW16fl 12J71  86  chromatographed an silica, eluting with a gradient
of 50% ethyl acetate in isohexane, to  give the desired compound (51 g). 1
H NMR S (CDC13): 1.30 (d, 6H), 3.61 (s, 3H), 4.50  (sept, i H), 5.01 (s,
2H), 6.66 (m, I H), 6.85 (m, 1 H), 7.00 (m, 111), 7.06 (m. 111), 7.24 (m,
114), 7.39 (rn. 511), 9.50 (s, 113). m/z 366 (M+H) 5 



The preparation of 3-[(1methyle hyl)oxy]-5-[(phenylmethyl)oxy]benzoic acid
was  described above. The preparation of
3-hydroxy-5-([(1S)-2-methoxy-(l-methyl ethyl)oxy}-N-(3-methyl- 1
2.4-thiadiawl-2-yl)bcnzamide used in Examples 2f and 2g is described below:
10 3-1lydroxv-54 1f IS)-2-methaxy-(l-methylethyllcxy I
-:Y43-mcthvl-1.2,4-thiadiazol-2- yflbenramidc o.Yo OH  A solution of 3-([(I
S)-2-methoxy-(1-methylethyl)oxy}-5-(phcnylincthyloxy)-N-(3- l5
methyl-1,2,4-thiadiazol-2-yl)bcnzamide (9.53 g) and thioanisole (13.9 mL)
in trifiuoroacetic acid (45 mL) was stirred at ambient temperature for 16
hours. The  trifluoroaectic acid was removed in vacun and the residual oil
partitioned between ethyl  acetate (100 niL) and aqueous sodium hydrogen
carbonate solution (300 mL). The aqueous  layer was separated, extracted
with ethyl acetate (2 x 100 mL), and the combined organic 20 extracts
washed with brine, dried (,-AgSO4), and evaporated to a ruidue which was
chromatographed on silica with 50% ethyl acetate in isohexane as eluant to
give the  desired compound (4.5 g). 1H NAIR 5 (CDC13): 1.2 (d, 311), 2.5
(s, 311), 3.3 (s, 3H), 3.4-3.6 (m, 2H), 4.6-4.7 (m, 1H),  6.6 (s, 3 H),
7.05 (s, 111), 7.1 (s, 1 H), 9.85 (s, 1 H), 13.2 (s. 1 H). nth 324 (M+H) 25
WVt) 21N171tN17W 1 PCI'IGIt1oQ6fl1177 t  -87. 3-fl(1S) 2-N.
cthaxrll-tnethvlethv4]axvI-51p yLmc,hyloxvI-N43-mc%vl-1.2.4-
thiadiarol-2-vl )bcnramidc O.-YO 6 To a solution
of3-[(1S)-2-methoxy-(I-methyiethyl)oxy]-5-([phenylmcthyI]oxy}bcncoic 5 acid
(15.8 S) in DCM (260 ml.) was added oxalyl chloride (5.24 ml.), followed by
DMF (1  drop), and the mixture stirred at ambient temperature for 16 hours.
The DCM and excess  



oxalyl chloride were removed in vacua, the residual oil dissolved in DCM
(50 mL) and  added to a solution of 5-amino-3methyl-1,2,4 thiadiazole (6.05
g) and tri cthylamine (14,6  ml.) in DCM (150 mL) at 0-5C, and the mixture
stirred at ambient temperature for 16 10 hours. The DCM and excess
triethylamine were removed in 'ac, o, and the residual oil  panitioned
between ethyl acetate (250 mi.) and IAt hydrochloric acid (150 mL).'fhe
ethyl  acetate layer was separated, washed sequentially with 1M
hydrochloric acid, aqueous  sodium hydrogen carbonate solution, and brine,
dried (MgSO4), and evaporated to a  residue which was cluomatographed on
alumina with ethyl acetate as eluant, then on silica 15 with 30% ethyl
acetate in isohexane as cluant to give the desired compound (9.6 g). 1H NMR
5 (CDC1r): 1.3 (d. 3H), 2.45 (s,3H), 3.4 (s, 3H), 3.5-3.6 (in, 21-1),
4,55-4.6 (m,  1H). 5.05 (s,211), 6.8 (s, I H). 7.l (m, 2H), 7.25 (m, 5}1),
10.7 (s, 1 H). nJr 414 (M+H)'  The synthesis of
3-[(1S)-2-mcthoxy-(1-methylethyl)oxy]-5- j [phenyl nlethyl]oxy}benzoic  20
acid is described above. EramnIe 3:
3-1lb-lA7eI1din-l-vIcarbonvllovridln-3-vllaxv1-5-1 l(ISI-I -methyl-2- (m
ethy I ox vleth v l I ox y I-N41-meth y I- I H-ovraxn I-3-YIN, neat ml de
rf H  N 0 G'H 0 WI) 2110710071141 i'CI'A'M21M1611M1247I  -8S A mixture of
3-hydroxy-5-[(15)-2-methoxy-(l-methylethyl)oxy]-N-(1-methyl-lH-pyrazol-
3-yl)benramidc (0.2 g, 0.66 mmol),
5-(azetidin-I-ylcarbonyl)-2-chloropyridine (158 mg,  0.66 mmnl), cesium
carbonate (640 mg, 1.97 mmol) and  bromotris(triphenylphosphine)copper(E)
(62 mg, 0.07 mmol) in DMA (5 mL) was stirred in 5 a'ltiotage initiator
Microwave' for 3 hours. The mixture was allowed to reach RT and  pressure
and was partitioned between ethyl acetate (50 niL) and water (50 ntl.). The
ethyl  acetate layer was separated, washed with water (5 x 50 mL), brine
(50 nil..), dried (MgSO.)  and evaporated to a residue which was
chrotnatographed on silica, cluting with a gradient  of 0-$% methanol in
ethyl acetate, to give the desired compound (113 mg). The compound 



10 was partially crystallised from methanol. The material was also
partially crystallised from  isopropyl alcohol I isohexanc or ethyl acetale
1 isoheaane, \ipt (melting onset) 132,7C.  'H NMR 5 (C:DC1j): 1.32 (d,
311), 2.36 (quin, 211), 3.40 (s, 3E1), 3.61 - 3.47 (m, 2H), 3.78  (s. 3H),
4.25 (t, 211), 4.58 [.sextet, 111), 4.72 (t, 2H), 6.R0 (t, 211), 7.11 (s,
E1i), 7.31 - 7.27  (m, 2H), 7.40. 7.35 (tn. IH), S.12 (d. IH), 8.32 (s,
1H), 8.32 (s, 111). mF 466 (M+H)" 15 The following compounds were
synthesised in an analogous fashion from the appropriate  phenol and
bromopyridine: Example Structure ink N-LR 32 466 H NMR 5 (CDCI.): 1.34 (d.
3H), 2.40  (M+H)' (quintet, 211), 3.41 (s, 314), 3.49 - 3,62 (m,  GM
211),3.80 (1.3H),4.25(t,2H),4.37(t,2H). 4.60 (sextet, 111), 6.80 (m, 2H),
7.10 (t, 11), I  7,27(1, 1H).7.30(d, 1E1),7.62(t, IH),8.51 (d, l ii), 8.61
(s, 2H) 3b 436 H NMR 5 (CDCI,): 1.37 (d, 6H), 2.40  (?61+H)- (quintet, 2H).
3.80 (s, 311), 4.25 (t. 2H), 4.37  (t, 2H), 4.60 (septet, l H), 6.74 (t,
1H), 6.80  N (s, 1 H), 7.07 (s, 111), 7.07 (s, 1 H), 7,30 (d, 1H), 7.62 (t,
111), 8.51 (s, 111), 8.61 (s.2H) %%0 21417i, 0" 1141 PCF1CB21M16/012171  89
3r 439 'H NMR E (CDCIt): 1.35 (d, 6H), 238 Y N (M+H)' (quintet. 211), 4.25
(t, 2H), 4.58 (septet. 1 H),  4.73 (t, 211), 6.80 (f, 1H), 6.98 (d, 1H).
7.20  (d 111), 7.25 (d, 113), 7.35 (m, 2H), 8.13 (d,  III), 8.31 (d, 114),
12.15 (s. III) 3d Y6 d ~~,_ 436 'H NMR b (CDCII): 1.28 (d, 6H), 2.26
(M+}I)' (quintet, 2H), 3.69 (ti 3H), 4.18 (t, 2H), 4.49  (septet, i H),
4.63 (t, 211), 6.65 (s, 111), 6.72 



(s, I H), 7.00 (s, 111). 7.15 (m, I H), 7.20 (m,  211), 7.28 (m, IIf), 8.02
(d, I fi), 8.21 (d, 111),  8.63 (s, 1 H) 3e 469 1fl NMR E (CDCI1): 1.33 (d,
6}i), 2.36  (M+H)' (quintet. 211], 3.38 (a, 311). 3.48-3.60 (m,  2H), 4.25
(t, 2H). 4.59 (sextet, 111), 4.72 (t,   2H), 6.88 (m. 1 H), 6.97 (d, 1 H),
7.19 (d, Il  7,28 (m, 211). 7.38 (m, 2H). 8.12 (d, III),  8.30(d. 111).
12.30(s. 111) 31 4S4 H NMR E (CDC13): 1.27 (d, 311), 2.29  (M+II)4
(quintet, 2H), 2.44 (s. 311), 3.31 (s, 311), 3.4 -  3.52 (m, 2H), 4.15 (m,
21 [), 4.55 (sextet. II{).  4.65 (t, I li), 6.80 (m. 11i), 7.25 (m, 211),
7.40  (m, I H). 7.60 (t0. I H). 8.00 (d, I H), 8-21 (s,  1 H). 3R 454 1H
NMR S (CDCII): 1,30 (d, 6H), 2.29  o n (M+ll)' (quintet, 2H), 2.44 (:,
311), 4.18 (m, 2H),  4,55 (septet, I H), 4.65 (t, 1 H), 6.74 (m. 114),  a M
1.19 (m. 111), 7.30 (m, 1 If), 7.40 (m, 111), 8.00 (d, 1 H], 8.23 {s, I11).
10.U5 (s, 1II)  The preparation of the required bromopytidinca is described
earlier. The preparation of
3-hydroxy-5-[(iS)-2-methoxy-(I-methylethyl)oxy}-N-(1-methyl-If/-
pyrawl-3-yl)benxamide,
3-hydroxy-5-((l-methylethyl)oxy)-N-(l-mcthyl-I1f-pyrazol-3- yl)benxarnide,
3-hydmxy-5-[(1-methylethyl)oxy}-N-1,3-thiaxol-2-y1benzamide, 3 5
hydroxy-5-([(IS)-2-methoxy-(i-mahylethyl)uxy}-N-1,3-thiaxa1-2-ylbenzanride
and 3 WO 21M+7 AI M171ti1 PCTIC B21Mte 1102.471  -90 hydroxy-5-(
[(1S)2-mcthoxy-( I -methylethyl)oxy}-N-(3-methyl-1,2,4-thiadiazol-2- 



yl)benamide is described earlier. The preparation of
3-hydroxy-5-[(1-methylethyl)oxyj-N-(3-methyl-1,2,4-thiadiazol-5-
yl)benzamidc used in Example 3g is described below: 5 3
HvdrQxy-5-((I-ntethyiethvlloxyl-N-(3-methyl-I.2.4thiadiarol-5-yI)bcazamide
NN~ ~ ~o H H A solution of 3-1(1-rnuthylethyl)oxy}-N{3-methyl-1
2,4-thiadiazol5-yl)-5- [(phenylmcthyl)oxyjbenzamidc (33 g, 86 mmol), tri
iluoroacetic acid (160 ml.) and  10 thioanisole (50.5 mL) was stirred at
ambient temperature for 48 hours. The TFA was removed in vacun and the
residue poured into saturated sodium bicarbonate solution (300  ml-) and
extracted into ethyl acetate (twice). The combined organic extracts were
vmshsd  with brine, dried (MgS04), filtered and the solvent removed in
vacuo. The residue was  triturated with DCM and washed with 5% ethyl
acetate in isohexant to give the desired 15 compound (12.8 g). 111 N'MR S
(d6-DMSO): 1.31 (d, 6H), 2.51 (s, 311), 4.67 (sept, IH),  6.58 (s, I E 1).
7.08 (s, 114), 7.24 (s, 111), 9.88 (s, l H), 13.25 (brs, 111). m/. 294 (,MM
+ 11)- 3-((1-Mcthvl ethylloxvl-N-(3-methyl-1.2.4-thiadiawl-5-y11-5
jf+lc0yylrtte t. 11oxvlb cpLamid Q  20 6 DMF (2 drops) was added to a
solution of 3-[(1-methylerhyl)oxy)-5- [(phenylmcthyl)oxy]benzoic acid (29.6
g. 0.103 mol) and oxalyl chloride (10.78 niL, 0.12  mol) in DCM (500 mL)
The mixture wit stirtsd at ambient temperature for 4 hours and the  DCM and
excess oxalyl chloride removed in vacuo. The residual acid chloride was 25
dissolved in DCM (220 mL) and added dropwise to
5-amino-3-rnethyl-1.2,4-thiadiazole --'t) 21107I1a174M1 PCTIGBIIN16!Ix1247I
-91 (12.43 g, 0.108 mol) and triethylamine (30.34 mL, 0.216 mel) in DCM
(220 ML), at 0C.  The reaction was allowed to warm and stirred at ambient
temperature for 72 hours. The  13CM was removed in vacuo, and the residue
partitioned between ethyl acetate (400 mL)  



and 1 N hydrochloric acid (200 mi.). The ethyl acetate layer was washed
sequentially with 5 saturated aqueous sodium hydrogen carbonate (200 mL)
and brine (l00 mL), dried  (M{gSO4) and concentrated in vacua. The residue
was chromatographed on silica, eluting  with a gradient of 20% ethyl
acetate in isahexane, to give the desired compound (33 g). II IM MR 5
(CDC1,): 1.32 (d, 6H), 2.31 (a, 3H), 4,51 (sept- 1 H), 5.05 (s, 211). 6.74
(m, 111).  7.03 (m, 111), 7.10 (m, 1E1:), 7.38 (m, 511), 11.48 (brs, 111).
mh 384 (61+11)' 10 The preparation of 3-[(I
-methylethyl)oxy]-5-{(phenylmethyl)oxy]benaaic acid is described  above.
KxamnIe 4: 3-115-(ArrtidIn-l-vlsulfonsllntridin-2-rllosvl-5-l l[ 15
1-methyl-2- 15 {methvloxv]ethvlloxyl-N{1-methyl-Ul-mvro7opl-3-vllhernamide
Tn e  -Y ^  G" Triethylamine (0.025 ml., 0.18 mmol) then tri ethylsi lane
(0.96 ML, 6.03 mmol) were  added to palladium (11) acetate (12 mg) in DCM
(2 mL) and stirred under argon for 15  mitts. 3-([5-(Axetidin- l
-ylsulfonyl)-3-bromopyridin2-y1]oxy ]-5-{ [(1S}-1-methyl-2 20
(methyloxy)cthyl]oxy)-N{1-methyl-]H-pyrarol-3-yl)bcnramide (0.175 g,0.3
mmoL) in  DCM(2 mL) was added dropwise and the reaction stirred at RT for
24 hours, Methanol  was added, the reaction filtered through cc]ite and the
solvent removed in vacuo. Ethyl  acetate (30 mL) was added and the mixture
washed with water (30 ml.), citric acid (30  ml-), brine (30 ml.). dried
(MgSO4), filtered and the solvent removed in tacuo to give a 25 white
solid. This was chromatographed on silica, eluting with a gradient of
0-100% ethyl  acetate in isohexane, to give the desired compound (69 mg). 0
]DO 711 M171141 1' C"FIC it 2 W61IN12J71  -92 11 NMMR 5 (CDC13): 1.26 (d,
311). 2.09 (quin, 2H), 3.33 (s, 311). 3.41 - 3.55 (m, 211), 3.69  (s, 3H),
3.76 (t, 4H), 4.52 (sextet, 1 H), 6.73 (d, 1 H), 6.87 (t, i H), 7.02 (d, 1
H), 7.17 (t, 1 H),  7.20 (m, S 11), 7.25 (s, 1 H), 8.04 (m, 1 H), 5.54 (d,
1 H), 8.65 (s, 1 H). ink 502 (hl+H)* 5 The preparation
of3-{[5{azetidin-l-ylsulfonyl)-3-bromopyridin-2-yl]oxy}-5-([(l5)-I- 



methyi-2- mvthyIoxy)cthyl]oxy}4-(1-methyl-IH-pyrazol3-yl)bcnzamide is
described  below: 3-1IS4Azetidin-l-vlsuIfony)W-bmrrt pvridin-2-yll xv}-5-(
((]S)-1-methyl-2- 10 (me hvloxv]cthvl]oxv}-N41-methyl-lH-nvra o1- -vl.lbe
zrnide N  ~ 0 ~JOQ~r-{ ~ H  oy( N 11  ~'-N V o A mixture of
3-hydroxy-5[(1S}-2-methoxy-(l-methylethyl)oxy]-N-(1-methyl-1!!-pyrazal-
3-yl)benzamidc (0.2g, 0.66 mmol), 5.(azetidin-1-yL%ulfonyl)-3-bromo-2-
hloropyridinc  (204 mg. 0.66 mmol) and potassium carbonate (181 mg, 1.31
mmol) in acetonitrile (5 mL) 15 was stirred in a 'B i otage initiator
Microwave' at 160C for 2 hours. The solvent was  removed in turun and the
residue dissolved in ethyl acetate and water, the organic layer  washed
with brine (50 mL), dried (Mg5O4), filtered and the solvent removed in mcuo
to  give a brown oil which was chromatographcd on silica, cluting with it
gradient of 50-100%  ethyl acetate in isohexane, to give the desired
compound (175 mg). 20 'H NMR S (CDCI1): 1.26 (d, 3H). 2.12 (quin, 2H). 3.33
(s. 311). 3.54 - 3.40 (m, 2H), 3.68  (s, 311), 3.79 (t, 411). 4.52 (sextet,
i H), 6.73 (d, ] H), 6.89 (t, 1 H). 7.18 (t, 111), 7,21 (d, Ili),  7,30 (t,
111), 8.27 (d, 111), 8.38 (d, 1H), 8.77 (s, 1H). mfg 580, 582 (M+ H)'
5-(Azctidin-l-y1sulfonvl)-3.broma -chi orouvridine  la  O 25 Cl o WO
20070171U 1 P1= [7C 62[MIWtg2a71  -93 Azctidine hydrochloride (0.32 g, 3.44
nuaol) was added to a solution of 3-bromo-2- chloropyridine-5-sulfonyl
chloride (19, 3.44 mmol) in DCM (4 mL) and pyridine (10 mL)  and stirred at
RT for 22 hours. The solvent was removed in vacuo and ethyl acetate (30  



mL) added. The organic phase was washed with I M hydrochloric acid (20 mL),
water (20 5 tnL), brine (20 mL), dried (MgSO4), fi ltered and the solvent
removed in wicuo to give the  desired compound (0.4 g). H N MR 5 (CDCly):
2.18 (quin, 2H), 3.83 (t, 411), 8.26 (s, I H). 8.66 (a. 1 H). Exit m le 5:
3-115-(Axetidin-l-vlcarhonvl) vra7in-2-ylIoxyl-5-IIf1.41-1-met h i-2- 10
(met hyloxykthylloxyl-A'd1-mrthvl-IH-ovrttxoo1-3--I nz4mide f7  O~ ry`
YJY~I"yq "  N DIPEA (0.28 mL, 1.59 mmol) was added to a suspension of 5
({3-{[(15)-1-methyl-2- (methyloxy)ethyl]oxy) -5{((I -methyl- I H-pyrazol-3-
yl)amino]carbonyl}phenyl)oxy]pyrazine-2-srboxylic acid (170 mg, 0.4 mmol).
HATU 15 (318 mg. 0.34 mniol) and azetidine hydrochloride (75 mg, 0.8 mmol)
in ^MF (5 mL) and  the mixture stirred at RT for 72 hours, Ethyl acetate
(40 mL) was added and washed with  water (2 x 30 mL), brine (30 mL), dried
(M8504), filtered and reduced in vacuo to give a  yellow oil which was
chromatographed on silica, eluting with 0-100% ethyl acetate in  isohexane,
to give the desired compound (48 mg). 20 lH r4MR 6 (COCI%): 1.26 (d, 311),
2.31 (quin, 211), 3.32 (a. 3H), 3.41 - 3.55 (m. 2H), 3.71  (s, 311). 4.19
(t, 2H), 4.52 (m, 1H), 4.60 (t, 2H), 6.72 (s, 111), 6.86 (m, I H), 7.16 (m,
1 Li).  7.20 (m, 1 H), 7.28 (m, I H), 8.25 (s, 1H), 8.52 (s, 1 H). 8.52 (s,
1 H). ndr 467 (M+i1), The preparation of 5-((3-{[(1 S)- I
methyl-2-(methyloxy)ethyl]oxy}-5- { [(I -methyl- IH- 25
pyntzol-3-yI)amino]carbonyl}phenyl)oxy]pyrazine-2-carboxylic acid is
described below: WO 21M17;IM1714 1 PC1,C. 021MIF NMl2;71 -94- 5-
(-{((1)-1-Me hyl-2-(methyloxrhthvlloxv)-5-(1(1-methyl-IH-ovmzo1-3-
vf=inolcarbcnvl)a tyl)o3 rlnvraxina2 carttoQxslic acid N- H N No  



N A mixture of
3-hydroxy-5-[(1S)-2-methoxy-(1-methylethyl)oxy)-N-(1-methyl-If!-pyrazol- 5
3-yl)bcnzamide (0.226 g, 0.74 mmol), methyl 5-chlornpyrazine-2-carboxylate
(192 mg,  1.11 mmol) and pota"ium carbonate (205 mg, 1.48 mmol) in
acetonitrile (5 ml-) was  stirred in a'Biotage initiator Microwave' at 160C
for4 hours. The solvent was removed  in vacua and water (30 mL) added. The
mixture was acidified and extracted into ethyl  acetate (3 x 50 ml), the
combined organics washed with brine (30 mi.), dried (MgSO4), 10 filtered
and reduced in vacuo to give a brown oil which was a mixture of the acid
and  methyl ester. Lithium hydroxide monohydrate (78 mg, 1.85 mmol) in
water (2 mL) was  added to the mixture of acid and ester (326 mg, 0.74
nunal) in TI (F (4 mL) and the mixture  stirred at RT for 20 hours. The THE
was removed in vacuo and the aqueous residue  washed with ethyl acetate (20
mL) to remove impurities then acidified with lh1 citric acid. 15 The
product was extracted into ethyl acetate (2 x 100 mL) and the combined
organics  washed with brine (50 mL), dried (MgSO4), filtered and reduced in
)mesa to give a yellow  solid (0.17 g). nrh 428 (NJ +11)' Rxamolt 6;
3-1f5~,-'cetldln-t-vIearhonvlHl 3 thfstrol-2-vlloxtil-5-ffI- 20
methykthyI}oayI-N41-rntth-9-1lipyrszo1-3-vllbenxamide  ONw I~rl p "  o EI
`N O Cesium carbonate (488 mg, 1.5 mmol) was added to a solution of 3-It
ydroxy-5-[(I- methylethyl)oxy]-,V-(1-methyl-lH-pyrazol-3-yl)benzamide (187
mg, 0.5 mmol) and 5- (azrddin-l-ylcarbonyl)-2-chInto- 1,3-thiaznle (152 mg,
0.75 mmol)inacetenitri it (5 tnL) --'t] 21111711M17011 PCT1CR211qr6lba12471
.95. and the stirred mixture heated at 16e in a Biotage Initiator Microwave
for 2 hours. The  mixture was cooled to RT and pressure, poured onto water
(75 mL) then extracted with  



ethyl acetate (3 x 25 mL). The combined organic layers were washed with
brine, dried  (MgSO4) and evaporated to a residue which was
chrosnatogsaphcd on silica eluting with 5 ethyl acetate, to give the
desired compound (142 mg). 111 NM R 8 (C 130r): 1.3 (d, 6F1), 2.4  (m,
211), 3.7 (s, 3H), 4.1 - 4.4 (m, 4H), 4.5 (m, ! H), 6.75 (s, l H),6.9 (s, I
H), 7.2 (s, 1 H),  7.25 (d, 1 H), 7.4 (s, 1 H) and 8.95 (x, i H). m/r 442
(M+11)'. The following example was made in an analogous fashion from 5-(a
ctidin-l-ylcarbunyI)- 10 2-chloro-I 3-thiazole and
3-hydroxy-5-[(IE)-2-methoxy-(1-methylethyl)oxy]-N.Imethyi-
itI-pyrazo1-3-yI)benzantide. Example Structure mhc N,MMR 6a 472 'H NMR b
(CDCI1): 1.3 (d. 3H), 2.35 (m, 2K).  (M+ll)' 3.3 (s, lli7, 3.4-3.55 (m,
2H), 3.7 (s, 311), 4.1 - 4.4 (m, 4F1), 4.5 (m, Iii), 6.7 Is, I11), 6.95 (s,
~X yi u 111), 7.25 (s, Ili), 7.3 (d, 211), 7.4 (s, I I1) and  a 8.9 (a, I
H). The preparation of 5{exetidin-I -ylcarbonyl)-2-c hioro-l.3-thiazole is
descri bed below:  15 5 dAzctidin -1 vlcarbonvl)-2-chloro-13-thiazol c Cl
N S N D  To a sokution of 2-chIorothiazole- 5carboxylic acid (815 mg, 5
mmol) in dichloromcthane  (10 mL) was slowly added oxalyl chlori de (0.53
mL, 6 mmol) and then N,N 20 di methylformamide (1 drop) with stirring. The
mixture was stirred for 16 hours, following  which the organics were
removed in vccuo, and the residues azeotroped with toluene  (IDUml). The
crude material was dissolved in dichlorumethane (10 nil.) and slowly added
to a stirred suspension of azetidine hydrochloride (560 mg, 6 tnrnol) and
triethylamine (2.5  mL, 18 mmol) in dichloramethane (25 ml.). The mixture
was stirred at ambient WO l 21N1711N171141 PCI'1C:021106AM12471  -96 



temperature for 2 hours before the organics were removed in uncuo. The
residue was  dissolved in ethyl acetate (50 ml-) and water (25 mL), the
organic layer washed with brine  (25 mL), dried (SIgS04) and evaporated to
a residue which wits chrnrnatographed on silica  with 40% ethyl acetate in
iso-hexane as eluant to give 5-(azetidin- I-ylcarbonyl)-2-chloro 5
1.3-thiazoline, 'H Nh1R 8 (CDC])): 2.4 (m. 211), 4.1 - 4.4 (m, 4H), 4.55
(m, I H), 7.2 (s,  I fl) and 7.75 (s, I H): m/z 203 (M+I1)', The
preparation of 3-hydruxy-5-[(1-methylethyl)oxy]-N-(1-methyl- IH-pyrazol-3-
yl)benzamide and 3-hydroxy-5-[(lS-2-methoxy-(1-methyl
ethyl)oxy]-N-(1-methyl-lff- 10 pyrazol-3-yl)bcnzantide are described
earlier. I:xamole 7: 3-IS4Arctidin-I-yIcarbonyl)pyridin-2-c1
lorv1-5-11(1SI-2-hydroxY-I- mrthylethy'11uxv1-N-(1-methyl-IIt-nvrarrrl-
-vllbenxxmIde 0 -(~' N 0  1 LNCn  0 15 A solution
of6-[(3-[((iS)-2-{[(1,l-dimcthylethylxdimethyl)silyl]oxy}-I-
methylethyl)oxy]-5-{ [(I-methyl-1 11-pyrazol-3-yl)amino]carbonyl
}phenyl)oxy]pyridine-3- carboxyl ic acid (0.20 g, 0.378 mmol), azetidine
hydrochloride (0.106 g, 0.114 mmol).  HXl'U (0.302 g, 0.794 to mol) and
DIPEA (0.39 mL, 0564 rnmol) in DMF (7 mL) was  stirred at RT overnight. 15M
Hydrochloric acid (0.5 mL) was added and the solution left 20 to stir for
20 minutes. The solution was neutralised with saturated sodium bicarbonate
solution. Water (20 mL) was added and the solution extracted with ethyl
acetate (50 nil.).  The ethyl acetate layer was washed with brine, dried
(.MgSOt), and evaporated to a residue  which was chromatographed on silica,
eluting with 50% ethyl acetate in isohexane, to give  the desired product
(27 mg).'II NMR 5 (CDCl ): 1.32 (d, 3H), 2.38 (quintet, 2H), 3.77 (m, 25
211), 3.80 (s, 3H), 4.29 (d, 4H), 4.57 (sextet, 1 H), 6.81 (d, 1H), 6.91
(t, 1H), 6.99 (d. 111),  7.27 (m, 2H), 7.38 (in, 1 H), $.42 (d, 1 H), 8.86
(s, III). m/z 452 (M +-1l)' WO 2011710 7 04 1 PCTIG829061a12471 -97- The
preparation of 6-[(3-[((1S)-2-{ [(1,1-dimethylethy]}(dimethyl)sily1]oxy}-1-



methylethyl)oxy]-5-{[(1-methyl- lH-pyrawl-3-yl)amino]carbonyI
}phcnyl)oxy]pyridine-3- carboxylic acid is described below; 5
6I(31[f1S12-{I 1
]-L7imsth~lethyl}(dimethvllsilvlloxsl-l-mcttivlsshyDwcv1-5-(If1-
methyl-lH-nyrarol-3-rl)a lcarbonylIphenylloxylmrcidine-3-carboxylic acid %0
Ire- a  NYC 0  A solution of lithium hydroxide monnhydratc (0.10 g, 4.17
mmol) in water (15 mL) was  added to a solution of methyl
6-[(3-[((lS)-2-{((1.I-dimethylethylxdimethyl)silyl]axy]-1 10
methylethyl)oxy]-5-{[(1-methyl-Ifl-pyraml-3-yl)arnino]carbonyl
lpheny!)oxy]pyridine-3- carboxyl ate (0.90 g, 1.67 mmol) in THE (30 ml.).
The mixture was allowed to stir at RT  overnight. The TH F was removed in
tixrccuo and the resulting solution was partitioned  between water (50 mL)
and ethyl acetate (75 mL), then the ethyl acetate layer separated,  washed
with brine and dried (SigSO4). The aqueous layer was then taken to pH 7 by
15 addition of 1 N hydrochloric acid (5.2 ml.) and extracted with ethyl
acetate (75 mL). The  ethyl acetate layer was separated, washed with brine
and dried (.4tgSO4). The ethyl acetate  layers were combined and evaporated
to give the required product (0.84 g). 'H NMR S (CDC 1,): 0.05 (d, 6H),
0.88 (s, 9H), 1.36 (d, 3H), 3.70-3.88 (m, 5H), 4.52-4.61  (sex, 1 H), 6.98
(d, 2H), 7,01 (d, 1 H), 6.28 (s, l H), 7,44 (s, 1 H), 7.57 (s, 1 H), 8.04
(m, 1 H),  20 S.72 (i, 111), 10.62 (s, I H). m/: 527 (1N+H)' ,Methyl
6.4f3-fff I SS-2-1 H 1.1-dimethylethylXdimcthvl)silvlloxvi-i
-metbvlethvl)vxyl-5- ! [f
1-methyl-lff-provel-3-y~~~noicarbanvllphenvllQxylnvridine-3-carboxytate  WD
H %!Q 2IMP7rra1711f1 PC1iiGB21awnat2471  -98 A solution of
3-(((lS)-2-1((1.1-dirnethylethyl)(dimethyl)sily11oxyI-l-methylethyl)oxy]-5-
hydmxy-N-(I-methyl-lH-pyra7nl-3-y1)hcnzamidc (1.00 g, 2.47 mmol). methyl6-
chloronicotinate (0.450 g. 2.60 mmol). and cesium carbonate (1.204 g, 3.71
mmol) in  acctonittile (15 mL) was heated at 160C using microwave heating
for 90 minutes. The 



5 acetonitri le was removed in vaccuo and the residual oil partitioned
between water (50 ML)  and ethyl acetate (75 mL). The ethyl acetate layer
was separated, washed with brine, dried  (MgSO4), and evaporated to a
residue which was chromatographed on silica, eluting with  50% ethyl
acetate in isohexane, to give the desired compound (0.977 g). I H NMR S (C
1301): 0.05 (d, 6H), 0.87 (s, 9H), 1.34 (d, 311), 3.54 (in, 311). 3.79 (s,
311), 10 3.93 (s, 3 H), 4.59 (sextet, 1 H), 6.79 (d, 1 H), 6.92 (t, 1 H),
6.96 (s, 111). 6.99 (s. 111). 7.20 (t,  111). 7.27 (d, Ill), 7.33 (t, 111).
8.28 (d, 111), 8.31 (d, IH), 8.39 (s, 1 F1), 8,82 (d, I11). ntlr  (h1+H)'
541 3-1((151-2-f f(1.1-DimethvkthYl)(dimethyl)siIYIloxyi-l
-methylethyl]axyl-5-hydroxv :'V-(i- 15 methyl-lH-yyraxol-3-v11bcnzamide OR
3 [((1S)-2
{[(1,1-dirnethylethylXdimethyl)silyl]oxy)-1-methylethyl)oxy)-N-(l-methyl-lH
- pymzol-3-yl)-5-[(phenylmethyl)oxy]bertnmide (1.8 g, 3.64 mmol) was
dissolved in  methanol (50 mL) and the flask evacuated and purged with
nitrogen (3 times), 10% 20 Palladium on carbon (0.2 g) was added and the
flask further evacuated and finally purged  with hydrogen gas. The reaction
mixture was stirred at ambient temperature for 16 hours  until completion.
The reaction mixture was evacuated and purged with nitrogen (3 times),  The
catalyst was filtered of, and the filtrate concentrated in vacuo to give
the desired  compound (1.45 g). 1H NMR 8 (do-^MSO): 0.02 (d, 6H), 0.83 (s,
911), 1.18 (d, 3F1), 3.66 25 (m, 2H), 3.72 (s, 3H), 4.51 (m, 1H), 6.42 (m,
111), 6.52 (in, lH), 6.90 (s, iH), 7.02 (s, 1H),  7,55 (m, 1 H), 9.58 (br
s, 1 H), 10.59 (br s, 1 H). mh 406 (M+H)' WO 2 00 71 00 71 11 1
PC1',GB210611 01171  -49 3-(UIS'I-2-{lfl ]-D' tbylsdtv[)(dimethvRsiivllax
}-1-methyl vlkrxv)-N{l-methyl_  1H-DVrazol-3-vl1-5-
[nhenvlrnethvlbxvlbertaamide a  DIPF.A (4.06 g, 23.4 mmol) was added to a
suspension of3-[((lS)-2-{{(l,l 5
dimethylethyl}{dimethyl)silygoxy}-t-mcthylethyl)oxy]-5-[(pbenylmethyl)oxy)b
enzoic  acid (2.43 g, 5.84 mmoi), 3-arnino- 1-methylpytazole (0.85 g, 8.76
mmoi) and HATU (4.66  g, 12.3 n mal) in DMF (50 mL) and stirred at ambient
temperature for 16 hours. The  



resultant mixture was partially reduced in vacro, poured onto water (100
mL) and  extracted with diethyl ether (2 x 50 ml,). The extracts were
washed with water and brine 10 then dried (MgS04), filtered and reduced to
an opaque gum which partially erysullized.  The crude product was purified
by column chromatography, cluting with 0-100% ethyl  acetate in isohexane,
to give The title compound as a colourless oil (I.87g). 'H NMR h (ds-DMSO):
0.02 (d, 6H), 0.84 (s, 9H), 1.21 (d, 3H), 3.68 (d, 2H), 3.76 (s, 311),
4.SS (m. 1 1), 5.13 (s, 214), 6.56 (m, ) H), 6.70 (m, 111), 7.18 (s, 1 H),
7.24 (s, 1 H), 7.29 15 7.46 (m, 511), 7.57 (m, 111), 10.74 (br s, 111). nd:
496 (M+14) {I 1.1-Dimethyleth t tUvlhiivl]o,tvl-l-tnethvlethvlloxvl-5-
1(phenvme vl)oxvlbenzoic acid 0*1  6 20 Methyl
3-[((1S)-2-(((1,1-dimethyiethyl)(dimethyl)silyi]oxy)-1-metbylethyl)oxyl-5-
[(phen5.lmethyl)oxy]benzoate (3.0 g, 6.98 mmol) was dissolved in TFIF (50
mL) and water  (l(hntL) and lithium hydroxide menohydrate (586 mg, 13.95
mmol) added. The resultant  mixture was heated with stirring at 4 5t For 2
hours, then at ambient temperature for 16 14!() 21NI7;IN171111 FCI'!{;
621NK,nNt2J7 t  -100 hours, and at 45C for a fimher 4 hours. Water (40 mL)
was added and the solvent  removed in vacua. The resultant solution was
acidified carefully with IM citric acid (2  equivalents), washed with water
and brine then dried (MgSOa), littered and evaporated in  vacuo to give the
title compound as a colourless gum (2.58 g). 5 '11 NHMR h (d,-DMSO): 0.02
(d, 6H), 0.84 (s, 9H). 1.17 (d, 3H), 3.66 (m, 2H), 4.43 (m, 1 H), 5.05 (s,
2H), 6.56 (br s, 1 H), 7.10 (br s, 111), 7.17 (br s, 111), 7.25-7.44 (m,
51.1), 7.60  (br s, Ili). {_rthvi 3-(((IS}-2{i(1.l41
cthyIccthyr]][dimcthvlJsilyllaxv}-i-metbrlethyllo -x 1_S_  10
jjphenvlmcthylbxr)benzoatc 60
(2R)-1-([(1,1-Dimethylethyl)(dimethyl)silyl]oxy}propan-2-ol (3.31 g. 17.4
mmol) was  



added to a solution of methyl 3-hydrmxy-5-([phenylmethyl]oxy}benzoate (3.00
g, 11.6  mmol) in TI1F (50 mL) at 0C followed by addition of
triphenylphosphine (4.57 g, 17.4 15 mmoI) then [IAD (3.43 roL, 17.4 mmol)
and the reaction was warmed to R'f and stirred  for 16 h, The reaction was
quenched with water (100 mL) and diethyl ether (400 mL) and  the organic
layer was separated then dried (.b1g50s) and evaporated. Purification by
column chromatography, eluting with 1:15 to l:5 ethyl acetate:hexane,
afforded the tide  compound as a colourless oil (4.00 g, 80%). 20 '11 NMR 5
(CDC11): 0.03 (s, 3 H), 0.05 (s, 3 H), 0.89 (s, 911), 1.29 (d, 3 H), 3.63
(dd, i H),  3.78 (dd. Ill), 3.92 (s, 3H). 4.44 (m, 1H). 5.08 (s, 211), 6.77
(m 1 H), 7.40 (m, 711) The preparation of methyl
3hydmxy-5-([phenylmethyl]oxy)benxoatc was described  earlier. 25 ;'o
Irn17Irn17011 YCIICB:W611N11a71   101
{7,R}-1-U.1-Dimcthvlethyl)(dimcthvl3silvlloxvl orooan-2-oi  & o~al
rerr-ButyI(dimethyl)silyl chloride (5.90 g. 39.5 mmol) was added to a
solution of (2R)- propane-1.2-diol (3.00 g, 39.5 mmol) in DCM (100 mL)
followed by 5 diisopropylethylamine (7.10 g, 55.3 mmel) and the reaction
was stirred under argon for 72  h. The reaction was diluted with diethyl
ether (500 ml.) and water (140 ntt) and the  organic layer was separated
then dried (MgSO4), filtered and evaporated. Purification by  column
chromatography, eluting with 1:15 to 1:10 ethyl acetate: hexane, afforded
the title  compound as a colourless oil (6,00 g, 80%). 10 tH NMR 8 (CDCIj):
0.10 (m, 6H), 0.92 (s. 9H), 1.14 (d. 3H), 2.42 (d, i H), 3.38 (dd, 111),
3.60 (dd, 1 H), 3.82 (m. 1 H). The data matched that reported in the
literature (J. Org. Chem., 1998, a 2300).
Example8:31(3-Chtoro-3-[morphntin 3-vlcarhamt]nrridltt-2-yl1o 4-5-{I{1SI-2-
15 h-droxy-l-methylethrlloxvl-A4I-methyl-111-Dvra7ol-3-v11twnr'amide N A
solution 5-chIoro-6 [(3-[{[15}2-{[[1,
I-dimethylcthylxdimethyl)silyl]oxy)-1- 



ntethylethyl)oxy]-5-{ [(1-methyl- IH-pyrazol-3-yl)amino]carbonyl
]phenyl)oxy]pyridine-3- carboxylic acid (0.15 g, 0.267 murol), morpholine
(0.07 mL. 0.803 mmol), HATl] (0.213 20 g, 0.560 mmol) and DIPEA (0.15 mL,
0.861 mmol) in DMF (7 mL) was stirred at RT for 2  days. Water (20 mL) wan
added and the solution extracted with ethyl acetate (50 ml-). The  ethyl
acetate layer was separated, washed with brine and dried (M gSO4), and
evaporated to  a residue which was chromatographed on silica, eluting with
I% methanol in ethyl acetate.  3.5M Hydrochloric acid (0,5 mL) was added to
a solution of the residual solid taken up in 25 methanol (5 ml-) and
allowed to stir at Kr for 20 minutes. The solution was neutralised  with
saturated sodium bicarbonate solution and the methanol removed in vaccuo
and the  residual solution partitioned between water (20 mL) and ethyl
acetate. The ethyl acetate WO 21070 Mi7ru1 YCI'/C1321HOWIN1:471  -102 layer
was separated and washed with brine, dried (MgSO.) and evaporated to give
the  desired product (34 mg). 1H NMR S (d6-DMSO): 1.28 (d, 3H), 3.53 (m,
10H), 3.81 (s,  31.1), 4.61 (sextet, 1 H), 4.89 (t, 1 H), 6.60 (d, I H),
7.03 (t, l H), 7.41 (s, in 7.54 (s, 1 H),  7.63 (d, 1 H), S.20 (q, 2H),
10.84 (s, 1 H). m/z 516 (?1+H)' 5 The preparation of
5-chloro-6-[(3-[((1S)-2-{[(1,l-dimethylethylxdirnethy'l)silyl]oxy}-1-
mcthylcthyl)oxy]-5-{1(1-methyl-
lH-pyrazol-3-yl)amino]carbonyl)phcnyl)oxy]pyridine-3- carboxylic acid is
described below: 10 5-Chlor(2-6-j( [ fi $1 - f[(l (-
imcthvlethvlldimcthvl)silvlloxv)-l-mcthvlethvlloxvl-5- I[f 1-methyl-1
H-nvrawl-3-yllaminolcarbonyl)nhenvaloxylnsridine-3-carboxylic acid  .],si
o~o ^ r ~~J-Nr- I ca Ht5 H  a To a solution of methyl 5-chloro-6-[(3-[((1
S)-2-{ [(1,1 dimethylethylxdimcthyl)silyl]oxy  1-mcthylethyl)oxy]-5-
(((1-methyl- I U-pyrnzol-3-yl)amino]carbonyI )phenyl)oxy]pyridirie- 15
3-carboxyiare (1.2 g, 2.09 mmol) in T1 IF (50 mL) was added a solution of
lithium 



hydroxide monohydrate (0.219 g, 5.22 rnmol) in water (30 rnL). The mixture
was allowed  to stir under RT overnight. The TI IF was removed in wrccuo
and the resulting solution was  partitioned between water (50 ml.) and
ethyl acetate (75 ml.), and the ethyl acetate layer  separated, washed with
brine and dried (MgSO4). The aqueous layer was then adjusted to 20 p11 7 by
addition of 1N hydrochloric acid (5.2 mL) and partitioned between ethyl
acetate  (75 mi.). The ethyl acetate Iayer was separated, washed with brine
and dried (M gSO4). 'the  ethyl acetate layers wire combined and evaporated
to give the required product ().1 g). 'H NMR S (db-DMSO): 0.01 (d, 6H),
0.S2 (s, 9H), 1.22 (d, 311), 3.73 (m, 2H), 3,76 (s, 3H),  4.55 (sextet, I
H), 6.55 (d. 1 H), 6.90 (t, I H), 7.30 (s, l H), 7.44 (s, 1 H), 7.58 (d, 1
H), 8.36  25 (d, 1 H), 8.19 (d, 1 li), 8.51 (s, 111). mix (M+1 [)' 562 WO
2IN 171IM171141 PCT/C B 2(GGI JU2471   103  %Itthy l 5-ch loro-6-0-1 (0 l
b)-2-{ (f l .l -dimety.1ahyi)(dLCLY1hil Yl1Axy ) -1  mcthvlc
yl)oxvl-5-{ff1-mcthvl-lif-nvraxol-3-vllantinolcarbonvlInhenylbxvlnvridinc-3
- CBrbOxylate ~o ~ii0  5 A solution of
3-[((1S)-2-(1(1,1-dimethylethyixdimethyl)silyl]oxy}-1-methylethyl)oxy)-5-
hyadmxyN-(1methyl1H-pyrazol-3-yl)bcnxamide (1.0 g, 2.47 mmol), ethyl 5,6-
dichloronicotinatc (0.57 g, 2.59 mmol), and potassium carbonate (0.855 g,
6.14 mmol) in  acetonitri Ic (15 ml.) was heated at 160C for4 hours using
microwave heating. The ac ctonitrile was r=oved in vaccuo and the residual
oil partitioned between water (50 mL)  10 and ethyl acetate (75 mL). The
ethyl acetate layer was separated, washed with brine, dried  (MgSbc), and
evaporated to a residue which was chromatographed on silica, eluting with
50% ethyl acetate in hexane to give the desired compound (1.1 g). The
analytical data  indicated that transcsterification had occurred at some
stage in the procedure to furnish the  methyl ester. 15 ' H NMR 6 (CDC] 1):
0,05 (d, 6H), 0.87 (s, 9H), 1.30 (d, 3H), 3.72 (s, 3 H). 3.73 (m, 111),
3.93 (s. 311), 4.47 (sextet, i H), 6.80 (d, 1 H), 6.93 (t, m), 7.19 (t, 1
H), 7.25 (d, I H), 7.26 (s.  i H), 7.34 (t. 111), S.35 (d, 111), 8.61 (d. 1
H), 8.97 (s, 1 H); rn/r (M+Hf 575 



The preparation of 3[((1.5)-2-( [(1,1-dimethylethyI}(dimethyl)silylloxy}-1
20 methyIethyl)oxy]5-hydroxy-N-(I-methyl-IH-pyrazol-3-yl)henzamidc is
described earlier.  I tample 9: 3-115-(.',retidfit-
I-vlesrham1)-3-chloronvridin-2-VI1ONYI-5-{l2-ftn0ro-l-
{fluuromethyl}ethylloxyl-N-O-methyl-IH-oyray0I-3 H- 3-yIlbent~mIde F JT
YCIJY ~+ H  F N D  0 WO 2107IIM17IW I PCf/C 131IN 1611M12471  -104 A
mixture of 3- {[2-flunro- I -(fluoromethyl)ethyl]oxy}-5-hydroxy-,Y (
l-methyl-1 N- py'raxol-3-yl)benzamide (200 mg. 0.64 mrnol),
5(azetidin-I-y1carbonyl)- 2,3- dichioropyridine (164 mg, 0.71 mmol) and
potassium carbonate (178 mg, 1.28 nunol) in  acetonitrile (5 mL) was
stirred in a ' Biotage initiator Microwave'at 120C for 4 hours. The 5
solvent was removed in vacua and the residue partitioned between ethyl
acetate and water  (100 mL), the organic layer washed with brine (50 mL),
dried (hMgSQ.), filtered and the  solvent removed in tucun to give a brown
oil which was chromatographed on silica,  eluting with a gradient of
50-100% ethyl acetate in isohexane, to give the desired  compound (237 mg).
10 'H NNIR 6 (CDCI,); 2.39 (quintet, 2H), 3.74 (s, 311), 4.25 (t, 211),
4.37 (t, 2H), 4.63 (m,  2H), 4.74 (m, 3H), 6.81 (s, 111), 7.01 (s, I H),
7,29 (m, 111), 7.31 (s, 111). 7.42 (s, 111), 8.17  (s, 1 H), 5.23 (s, 1H),
9.26 (s, 11f). nh 506 (.M +H) The preparation of
5-(aaetidin-l-ylcnrbonyl)-2,3-dichloropyridine is described above, 15 The
preparation of
3-{(2-lluoro-l-(f}uorometltyl)ethyl]oxy}-5-hydroxy-N-(1-methyl- IH-
pyrazol-3-yl)benzamide is described below: 3-1 f2-Fluoro-
I411uommcthylkthylIoxy1-5-hydroxy-N-( I -methyl-] H-nvraxul-3- Yl] zamidc F
o  F 20 



A solution of 3-([2-fluoro-l -(Iluoromethyl)cthyl]oxy} -N-( I .methyl-1
H-pyrewl-3-yl)-5- [(phcnylmethyl)oxy]bcnzamide (2.46 g, 6.13 mmol) and I0%
by weight palladium on  carbon (0.246 g) in ethanol (100 mL) was allowed to
stir at RT. under a hydrogen  atmosphere overnight. The solution was
filtered through Celite 2 and the cake washed 25 with methanol (100 mL).
The solution was evaporated to give the desired compound (1.78  g) '1f NMR
S (de-DMMSO): 3.78 (s, 311), 4.72 (m, 411), 4.97 (m, 111), 6.57 (d, 211),
7.03 (s,  1 H), 7.16 (s, 1 H), 7.59 (s, 111). nrh 312 (M+11)' WO 2041700
7141 PCTjGR2(M)6AM1247I -105- 3-[[?-Fluoty-l-(flt romet_hvllcLLVllcxv;
141-meihy- H-ov--ral-3-v)1-5- [(ghenrlmethvl7oxvlbe idc H LAJ/ I!'IpQa`
FYO p ^If  F ~ 60  A solution 3-{(2-f1 uoro-
I-(fluoroTncthyl)ethyl]oxy)-5[(phenylmethyl)oxy]benzoic acid 5 (3.00 S.
9.31 mmol), 3-amino-I-methylpyrazole (1.83 g, 18.6 moral), IIATU (4.b0 g,
12.1  rntnol) and DI PEA (3.25 mL, 18.6 mmul) in DMF (12 mL) was stirred at
RT overnight.  Water (150 mL) was added and the solution partitioned with
ethyl acetate (250 mL). The  ethyl acetate layer was separated. washed with
brine and dried (M$SO4), and evaporated to  a residue which was
chromatographed on silica, cIuting with 50% ethyl acetate in 10
isohexane,to give the desired product (2.46 g). 1H NMR S (CDCI3): 3.69 (a,
3H), 4.57 (m, 51i), 5.00 (s, 2H), 6.70 (t, l11), 6.74 (d, 111),  7.01 (t, I
H), 7.08 (t, l H), 7,21 (d, 111), 7.30 (m, S H), 8.68 (s, 1 H); mfz 402
(M+11)'  3x112
F'luoro-1-Eluoromethulkehvlloxvl-5-l(t7--hengaaqvlmcthvlloxvlbenzUicacid
F"0 ON  F 6  15 A solution of lithium hydroxide monohydrate (2.32 g, 55. i
mmol) in water (100 mL) was  



added to a solution of methyl 3-{(2-fluortrl4fluoromethyl)ethyl]oxy)-5-
[(phenylmethyl)oxyjbenzoate (7.41 g, 22.0 moral) in THE (200 mL) and the
mixture  allowed to stir at RT overnight. The T1iF was removed in vacua and
the resulting solution 20 partitioned between water (100 mL) and ethyl
acetate (250 mL). The ethyl acetate layer  was separated, washed with brine
and dried (MgSO4). The aqueous layer was then adjusted  to pH 7 by addition
of 1M hydrochloric acid and extracted with ethyl acetate (75 mL). The
ethyl acetate layer was separated, washed with brine and dried (MgSO4). T e
ethyl acetate  layers were combined and evaporated to give the required
product (6.404 g). WU 24M1711017n71 P[-rJ(N21N16012471  -106 tH NMR 6
(d6-DMS0): 4.74 (m, 41f), 5.08 (s, 2H). 6.67 (s, 111), 6.67 (s, IH), 7.23
(s, IH),  7.37 (m, SH). m/z 231 (M-H) Methyl
3-1f2-flunro-l-(flu^romcthvlkthylloxy)-5-f(nheny1methyIloxrlbenz^atc  FF FJ
6  5 D[AD (7.63 mL. 38.7 rnmol) was added in a dropwise fashion to a
solution of methyl 3- hydroxy-5-((phenylmethyl ]oxy) benmate (5.00 g, 19.4
mmo l), 1,3difluoropr^pan-2-o1(3  mi., 38.7 mmo1). and triphenylphosphine
(10.16 g, 38.7 mmol) in T'HF (100 mL) under an  inert amursphere at 0C. The
solution was allowed to reach RT and left to stir for 2 days. 10 The T'HF
was removed in vacuo and the residual oil slurried with a mixture of 20%
ethyl  acetate in isahcxanc. After allowing to stir for 90 minutes the
mixture was filtered and the  filtrate evaporated, 'The residual was oil
chromatographed ^n silica, eluting with 30% ethyl  acetate in isohexane, to
give the desired compound (7.41g). 'H NMR 6 (de-DMSO): 3.85 (s, 311), 4.71
(m, 4f 1), 5.03 (m, 1 11). 5.17 (s, 211), 7.01 (t,  15 1H), 7.20 (m, 2H),
7.40 (m, 5H). rn/z 335 (M -H)' The preparation of methyl
3-hydroxy-5-{(phenylmethyIloxy) benzoate is described above.  Example 10:
3-3[S [ ~Tetfdln-l-ylcarbcnr11 3-chlarouvrlslln-2-tllui-l-S {l(151 1 20
mrth-'lnrnm'Ilan'1-j\ I-methyl-!!!-nvr:xnl~ip^rI]~nr~ml~e  



^ p_  tl Fi 01, N  0 A solution of
3-hydroxy-S-{(()S)-l-methylpropyl]oxy}N-(1-methyl-1lf-pymzol-3-
yl)bcnzarnide (116 mg, 0.4 mmol) and the
5-(azetidin-1-ylcarbonyl)-2,3-dichlompyridine  (l 11 mg, 0.481nmoi) in
acetoniuile (2 mL) containing potassium carbonate (1 I i mg, 0.8 WO
20071007u"1 PC-TI('. B21)(olIM12-171  -107 mmol) was heated with stirring
in the microwave reactor for 6 hours at 160'C. The reaction  mixture was
filtered and the filtrate evaporated to dryness under reduced pressure and
purified by chromatography on silica, eluting with 50-100% ethyl acetate in
hexane, to  give the required product (177 mg), 5 1H NMR 5 (CDC13): 0.91
(t, 3H), 1.25 (d, 3H), 1.52 - 1.75 (m, 2H), 232 (quip, 2H), 3.72  (s, 3H),
4.17 (t, 211), 4.25 - 4.34 (m, 3H), 6.73 (d, 1 H), 6.81 (t, 1H), 7.12 (s, I
H), 7.21 (d,  I H), 7.24 (s, 111), 8.09 (d, 111), 8. 18 (d. 111), 8.54 (s,
[ H); rIz 484 (M+li)" The preparation of 5-(azelidin-
l-ylcarbonyl)-2,3-dichloropyridine was described earlier.  10 The
preparartion of
3-hydroxy-5-{[(1S)-1-methylpropyl}oxy}-N-(1-methyl-IH-pyraw.ol-3-
yl)bervxmide is described below: 3-If Ydroxy-5-{
1(15)-1-urethYlPruPYH4xvl,Yd1 -methyl- lH-DYrazol-3-Yllbenzamide  "'Yo ZN
at, 15 A solution of
3-{[(1S)-1-mcthylpropyl]oxy}-N-(1-methyl-lH-pyrazol-3-yl)-5-
[(phenyhrnethyl)oxy)benzamide (900 mg) in THE (5 ml-) and ethanol (5 ml-)
containing  10% palladium on carbon was stirred under an atmosphere of
hydrogen overnight. The  palladium on carbon was removed by filtration and
the filtrate evaporated under reduced  pressure to give the required
compound as a white solid (6S3 mg). 'H NMR 8 (CDCI3): 20 0.95 (t, 3H), 1.27
(d, 311), 1.54 - 1.80 (m, 2H), 3.79 (s, 3H), 4.31 (q, 1 H), 6.57 (1, 1 H),
6.81  (d, 111), 6.96 (s, 1 H), 6.98 (s, I H), 7.30 (s, l1 [), 7.57 (s, 1
H), 8.84 (s, l1i); inlz 290(M+[{)  3-([[1.5)-i
Mchylorveylloxy}_N~l-methyl-lH-nvrazol-3 y1)-  



If1phCny1mcthyl loxv lbenzamide 'I-YO ZN- 6 25 6 --'tl NNi7+rNi7ns1
PCI'ICH21NNSIIN1.1471 -loa_  HATU (1.19 g, 3.13 mmol) was added to
3-{[(1S)-I-methvlpropyl]oxy)-5- [(phenylrrmthyl)oxy]benzoic acid (750 mg,
2.5 rnmol) and 3-amino- I methyl pyraxole (291  mg, 3 mmol) in DMF (5 ml.)
followed by addition of D1PEA (0.807 ml., 6.25 ntnrol) and  the reaction
was stirred for 16 hours. The reaction mixture was added to ethyl acetate
(30 5 mL), washed with water (l0 nil..), 2N citric acid (10 mL), saturated
aqueous sodium  hydrngencarbonate (10 mL) and br i ne (10 ntL). then dried
(MgSO4), filtered and  evaporated to a gummy residue. The residue was taken
up in 50% ether in ethylacetate (50  ml.), washed with 2N hydrochloric acid
(10 niL), water (l0 at). saturated aqueous  sodium hydrogencarbonate (10
nil.) and brine (10 ml.) then dried (Mg5O4), filtered and 10 evaporated to
a foam (900 mg) which was used without further purification in the next
step. 1 H NMR 8 (CDCI,): 0.96 (t, 3 H), 1.28 (d, 311), 1.5 1 -1.30 (m,
211), 3.78 (s, I H), 4.31  (q, 1 H), 5.06 (s, 211). 6.68 (t. ! H), 6.82 (d.
1 l l). 7,00 (s, 1 H), 7.06 (s, 1 11), 7.29 (s, 311),  7.31 - 7.47 (m, 5H).
8.63 (s, 1 F!); m/z 380 (Ml+H)' 15 3-11(151-1-M
cthylarcnylloxv)-5-1(nhcnvtnicthyl)ox lbcnzuic acid  l cart 60  Methyl
3-{[(IS)- 1-methylpropy1]oxy}-5-[(phenylmethy))oxy]benzoate (14,87 g, 47.36
moral) was vignrously suited in a mixture of aqueous 1M sodium hydroxide
(120 ml.) and  THE at approximately 45C for 4 hrnus, The bulk of the THE
was removed under reduced 20 pressure and the resultant solution
partitioned between water and diethyl ether. The  aqueous phase was
acidified with 2M hydrochlori c acid and then extracted with ethyl
acetate. The organics were dried (MgSO4) and concentrated in vacua gave a
white solid  (11.5 g). 'H K).IR S (CDCIr): 0.90 (t, 311), 1.20 (d, 311),
1.49 - 1.69 (m, 2H), 4.33 - 4.46  (m, 1 H), 5,12 (s, 2H), 6.75 - 6.79 (m, l
11), 6.99. 7.03 (m, 111), 1.06 - 7,1 1 (m, l l1), 7.26 - 



25 7.47 (m, 5H) %%(r 20117111417041 PC.71G021416141247 t  -109 )1 yl3-lff
S1-I-methylnropylloxvl-54[pheaylmethyl)oxylbcnzoate o 7  6 A solution of
DLAD (16.6 mL, 84.0 m1nol) in dry THE (100 mL) was added dmpwise to a
cooled (ice bath) stirred mixture of methyl 3-hydroxy-5-1[phenylme
hyl]oxy}benzoate 5 (14.5 g, 56.2 mmol); R-(-)-sec-butanol (5 g, 67.0 mmol)
and solid-supported  triphcnylphosphine (28 g, of 3 mmol per g loading,
84.0 mmol) in dry THE (400 mL)  whilst maintaining the temperawre below
10C. The mixture was allowed to stir for 3  hours, then diluted with
diethyl ether (800 mL) and filtered. Removal of the solvent gave a  pale
coloured oil, which was purified by column chromatography on silica,
cluting with 10 25% ethyl acetate in hcxane;to give the desired product
(14.87 g). III NAM & (CDC 13): 0,99 (t, 3it), 1.28 (d, 3H), 1.53 - 1.80
(rn, 211), 3.89 (a, 311), 4.25 - 4.42 (m, 111), 5.07 (s, 2H), 6.68 - 6.81
(i 111), 7.17 - 7.53 (m, 711); mf: 313 (M-11)- The preparation of methyl
3-hydroxy-5-{[phenylmethyl]oxy}benzoate was described  15 earlier. Example
11: 3-1154AxetidIn-l-vlcarbonvl}ovrardn-2-y11oxyl-5`111157-1
methylpropylIoxyl-X5'41-methyl-lN-pyrazoL3H- yl)ben~~mide  ~}_ ITNNii~O Fi
20 HATU (34 mg, 0.89 mmcl) was added to 5-[(3-{[(IS)-
1-methylprvpyl]oxy}-5-{[(1- merhyl-iH-pyrazol-3-yl)an=ino]carbonyl)
phenyl)oxyjpyrazine-2-carboxylic acid (190 mg,  0.4 mmol) and azetidine
hydrochloride (84 mg, 0.89 mmol) in DMMF (5 mL). D1PEA  (0.311 mL, 1.79
mmol) was added and the reaction was stirred for 16 hours. The reaction
mixture was added to ethyl acetate (20 mL), washed with water (10 mL), 2N
citric acid (10 WO 21MI7!11[17INt NCTICR2a'K,nn247r  -110 mL), saturated
aqueous sodium hydrogencarbonate (l0 nil.) and brine (10 in Q. then dried
(MBS04). filtered and evaporated under reduced pressure to a gummy residue.
The residue  



was purified by chromatngraphy on silica, eluting with 50-100% ethyl
acetate in hexanc, to  give a gum which was taken up in 50% ethyl acetate
in ether and washed twice with water,  5 brine (10 ml-) then dried (MgSO4)
to give the desired product as a foam (58 mg). '11 NM}': 6 (CDCI1): 0.91
(t, 3H), 1.25 (d. 311), 1.51 - 1.75 (m, 2H), 2.31 (quin, 211). 3.72  (s,
3H), 4.19 (t, 211), 4.29 (q, I H), 4.62 (t. 211), 6.73 (d, l H), 6.80 (t, 1
H), 7.13 (t, 111), 7.21  (d, 1H), 7.23 (t, 1}i), 8.26 (s. 1I[). 8.52 (s,
111), 5.79 (s, 1H); ml.--451 (M+ H)' 10 The preparation
of5-[(3-(((1S)-1-methyl propyl]oxy}-5-([(1-methyl-IH-pyraxol-3-
yI)amino]carbonyl}phcnyl)oxy]pyrazine2-carboxylic acid is described below:
5.1(3-1[(15)-1-Meth lpropyllox }-5-1( (I-methyl-lH-ovrarul-3 )J)aminolca
yl}phcnvllaxvlnvrtranc-2-carboxylic acid  ^7' N- 1 a~H N N o  HO N  15 0 A
solution of 3-hydroxy-5-{ [(l5)-I -methylpropyl]oxy}-A'-( I -methyl-1
H-pyrazol-3- yl)benzamide (116 mg, 0.4 mmol) and the methyl
5-chloropyrnzine-2-carboxylate (83 mg.  0.48 mmcl) in acctonitrile (2 atL)
containing potassium carbonate (111 mg, 0.8 mmol) was  heated with stirring
in the microwave for 6 hours at I60C. Analytical LC- MS showed 20
formatinit of the acid but no ester. The reaction mixture was dissolved in
water (10 mL),  acidified with 2N citric acid and extracted with ethyl
acetate (5 x 20 mL), washed with  brine, dried (MgSO4) and evaporated to
dryness under reduced pressure in deliver the  desired product (190 mg)
which was used without purification in the next step. mfr 412 (M-1 I)'  25
The preparation of 3-hydroxy-5-{ [( I S)-l -methylpropy l]oxy } -,V-( I
-methyl-1 H-pyrazo 1-3- yl)benramidc was described carlier. WO 24$ 7I4M
7D-t I P[-tIC B1 XkAMt1S71 -]ll Example
12:1_fl6-lu-retirtir~i_vltarbonil~oyridln-3-yIJo 



methyl prone I l on' kv-( I  methyl- III-oy'ra rot-3-y'I) bears rni de  HH
H O  ~N N A mixture of of
3-hydruxy-5-{((IS}1-methylpmpylioxy}-,Y{1-methyl-lH-pymml-3 5 yI)benzarnide
(0.1 l6 g, 0.4 mmol), 2-(axetidin-l-ylcarbonyl)-5-bromopyridine (116 mg,
0.48 rnrnol), cesium carbonate (392 mg, 1.2 mmol) and
bmmotris(triphenylphosphine)copper(l) (38 mg, 0.04 mmol) in DMA (5 ml..)
was stirred in  the microwave reactor at 160C for 4 hours. The product was
dissolved in ethyl acetate (20  mL) and water (15 mL) and the layers
separated. The organic layer was washed with brine 10 (50 mL), dried
(MgSO1), filtered and the solvent removed in wncuo to give a brown oil
which was chromatographed on silica, eluting with a gradient of 0-5%
methanol in ethyl  acetate, and then re-columned on silica, eluting with a
gradient of 0-5% methanol in DCM,  to give the desired compound as a white
ftwm which crystallised on stan ding.'fhe material  was ttitumted with 50%
ethyl acetate in hexane to give the required product as a white 15 solid
(95 mg). ' H NMR S (CDC13): 0.90 (t, 3H), 1.23 (d, 311), 1.51 - 1.72 (m,
2H), 2.28  (quin, 2H), 3.73 (s, 3H), 4.18 (t, 2H), 4.28 (q, I H), 4.64 (,
211), 6.67 (t, I H), 6.72 (d, 1 H),  6.99 (s. 111). 7.15 (s. 111), 7.22 (d,
111), 7.31 (d, 111), 8.04 (d, 1H), 8.26 (s, 1H), 8.41 (s,  1H); ink 450
(M+I1)' 20 The preparation of3-hydroxy-5-{[(1S
-1-methylpropyl]axy]-N-(1-methyl-IH-pymzol-3- yl)benzatnide and
2-(axetidin-1-ylcarbonyl)-5-bromopyridine were described earlier. WO
2IW17IOO71141 PCI'/CB2I1116fII112a71  I}2 Example 13.-
3-f124Azetidin-I-tlcarbonvll2 r-rimldin-5-vllQ% l-M(I  methvlethv 13ury
1-N~1-methyl IH-m nxnl-3-yl}henzamide 0 1' ry N  H 0 A mixture of
3-hydroxy-5-[(I-methylethyl)oxy)-N-(l-methyl-III-pyrazol-3-yl)bcnznmide  



5 (250 mg, 0.91 mural), 2-(azetidin-1-ylcarbonyl)-5-bmmopyrimidine (242 mg,
1.0 mural),  cesium carbonate (886 mg, 2.72 mmol) and
bromotris(tsiphcnylphosphine)copper(l) (423  mg. 0.45 mmol) in DMA (5 mL)
was stirred in a 'l3iotage initiator Microwave' at 160'C  for 4 hours, The
mixture was added to ethyl acetate (50 mL) and water (50 mL). the  organic
layer washed with brine (50 mL). dried (MgSO4), filtered and the solvent
removed 10 in macro to give a brown oil. The residue was chromatographed on
silica. eluting with a  gradient of 0.10% methanol in ethyl acetate, to
give the desired compound (199 mg). t11 N+MR S (CDCI,): 1.39 (d, 61), 2.40
(quip, 2H), 3.82 (s, 3H), 4.35 (t, 2H), 4.62 (mutt,  111), 4.68 (1, 21 I),
6.79 (s, 1 H), 6.84 (s, I H), 7.20 (s, If 0, 7.33 (mult, 2H), S.60 (s, 2H).
8.97 (s, 1 H); ink 437 (M+H)' l5 The following compound was synthesised in
an analogous fashion from 3-hydrmxy-5- ((1 S)-2-methoxy-(I
-mcthylethyl)oxyj-A'--(1-methyl-1 H-pyrawl-3-yl)benzamide.  Example
Structure m/z NMR 13a I n Y ".r 467 H NNI R 5 (CDClt): 1.33 (d, 311), 2.37
(M+H)' (quip, 211), 3.41 (s, 3H), 3.48 - 3.60 (m,  2H), 3.78 (s, 311), 4.30
(t, 21-4), 4.58 a (tntilt, 1H), 4.64 (t, 2H), 6.80 (d, 1 H),  6,83(t,
111),7.19(% 1 H), 7.30 (d, 1 H),  7.33 (s, 111), 8.55 (s. 211), 8.93 (s, l
H) The preparation o f 3-hydroxy-5-((1-methylethyl)oxy)-N-( I-methyl-1
H-pyrawl-3 20 yl)benzanlide and
3-hydroxy-5-[(1S)-2-methoxy-(1-mcthylethyl)oxy]-N-(1-methyl-IH-
pyrazol-3-yl)ben2arnidc were described carlier. WO 2IM)7NM1704I PCI'IC
132OI161M12i71  - 113  The preparation of 2-(azetidin-
I-ylcarbonyl}5-brornopyri midine is described below:  2-(Aze
idin-1--'lcarbonyl)-5-bromonvrirnidine 0  5 Oxalyl chloride (1.50 tnL.,
16.8 mural) then Dh1F (2 drops) were added to a mixture of 5-
hromopyrimidinc-2-carboxylic acid (prepared according to literature
procedure described  



in WO 2 00 5102 84 5 2) (2.86 g, 14.0 mmol) in DCM (40 mL). The reaction
mixture was  stirred at RT for 2 hours, the volatiles removed in vacuo and
the residue dissolved in DCM  (40 mL). Azetidine hydrochloride (1,44 g.
15.4 mural) followed by triethylamine (4.29 10 mL, 30.8 mmol) were added
and the mixture stirred at RT for 72 hours. The mixture was  concentrated
in wicuo and ethyl acetate (100 ntL) added to the residue. The organics
were  washed with water (100 mQ, citric acid solution (S0 ml-), saturated
sodium bicarbonate  solution (50 mL). brine (50 rnL), dried (MgSO{),
filtered and the solvent removed in vacuo  to give a yellow solid which was
chromatographed on silica, eluting with a gradient of 50 15 100% ethyl
acetate in isohexane, to give the desired compound (0.36 g). I H NMR S
(CDCIy): 2.34 (quin, 211), 4.32 (t, 214), 4.63 (t, 211), 8.92 (s, 2Ei); mlz
242, 244 (M+11)  Rsample 14: [64
AretidIn-l-rlcarbonrllnvrldln-3-v11os'E-5.112-fluoro-l- {flnoromethvlkihvl
lacy t-N41-methyIT1H.pvrnnl-3-vl)benxamlde Ffn N M  F L.-N M  20 0 A
mixture 3-([2-fluoro-l-(fluoromethyl)ethyl]oxy]-5-hydroxy-N-(1-methyl
-lH-pyrazo1-3- yI)benzantide (100 mg, 0.32 rnmol),
2-(azetidin-l-ylcarbon$)-5-bromopyri dine (86 rug,  0.35 rnmol), cesium
carbonate (209 mg, 0.64 mmol) and bromotris(Iri phenylphosphine)capper(l)
(150 mg, 0.16 mmol) in DMA (S niL) was stirred  25 in a 'Biotage initiator
Microwave' at 160C for 3 hours, The reaction mixture was added to  ethyl
acetate (50 mL) and water (50 mL), the organic layer washed with brine (50
tai.). H10 20417101171141 f CfICH1iMM,1M124 71  - 114 dried (higSO4),
filtered and the solvent removed in mcuo to give a brown oil. The residue
was chromatographed on silica, eluting with 0-100% ethyl acetate in
isohexane, to give a  colorless oil which appeared to be a mixture of
product and eliminated product (3-116-
(axetidin-l-ylcarbonyl)pyridin-3-yl]oxy)-5-([[-(fluoromcthyl)ethenyl}oxy}-N
-(1-methyl 5 1H-pyrezo1-3-yI)benzamide).This mixture was dissolved in
chloroform (5 mL), TFA (0.5  niL) added and the mixture stirred for 2
hours. Complete degradation of eliminated product  



was observed by LCMS and the mixture concentrated in vaciw then water
added. The  mixture was neutralised and extracted into ethyl acetate (2 x
30 ml.), washed with brine  (30 mL). dried (MgSO4), filtered and reduced to
give a yellow oil which was 10 chromazagraphed on silica, eluting with
0-100% ethyl acetate in isohexane, to give the  desired compound (13 mg).
Ili NMR 5 (CDCI3): 2.29 (quin, 2H), 3,76 (s, 31[), 4.19 (t, 211), 4.55
(mutt. 210, 4.67  (mu it, 511), 6.72 (s, 111), 6.80 (mutt, I H), 7.09 (s,
111), 7.25 (mull, 2H), 7.32 (mull, 1H),  8.06 (d, 1 H), g.26 (d, l H), 8.43
(s, 1 H): nllz 472 (NI +H) 15 The preparatian of
3-{(2-fluoru-1-(fluoromethyl)ethyl]oxy}-5-hydroxy-N{1-methyl- IH-
pyrazol-3-yl)berizamide and 2-(azetidin- I-ylcarbonyl)-5-bramopyridine were
described  earlier. 20 Rumple I5: 3-1[5
iaxetlA1n-l-Fleariaonyl}prraxin-2--'llaxtl- {12-fluoro-l-
{fluarornethvl)ethylio-vl-jV{ 1-meth-l-Ill-nr-razol-3-yllhenxamide F0 H N
F N N  0 1) [PEA (0,45 mL, 2.$8 mmol) was added to a mixture
ofS-[(3-([2-fluoro-I- (flunromethyl)ethyl]oxy}-5-{ [(1-methyl-1
11-pyrazol-3 25 yl)amino]carbonyl}phenyl)oxy']pyrazine-2-carboxylic acid
(0.28 g, 0.65 mmol), azetidinc  hydrochloride (l21 mg, 1.29 mrnol) and
I1ATU (516 mg, 1.36 mmol) in DMF (5 mL) and  stirred at Rt' for 72 hours.
Ethyl acetate (40 mL) was added and the organics washed with  water (2 x 30
ml), brine (30 mL), dried (MgS04), filtered and reduced in swcuo to give a
--'O 2'M171IMP7O11 PC['IGB2Ou u:171  -115 yellow oil which was
chromatographed on silica, cluting with 0-10D% ethyl acetate in  isohexane,
to give the desired compound (109 mg). 1R NMR S (CDC1,): 2.32 (quip, 211),
3.70 (s, 3H), 4.19 (t, 2H), 4.54 - 4.72 (m, 7H), 6.73 (s, 111), 6.93 (t, 1
H), 7.22 (d, l H), 7.25  (s. 111), 7.34 (s, 1 H), 8.28 (d, l H), 8.78 (ci
1H), 8.80 (s, 111); ndz 473 (M+H)' 



5 The following compound was synthesised in an analogous fashion from
5-[(3-[(1- mcthylethyl)oxy]-5- {((1-methyl-1!!-pyrazol-3-yl)amino}carbonyl
)phenyl)oxy]pyrazine-2- carboxylik acid. baample Structure rah NNIR 152 437
H NMR S (CDC11): 1.38 (d, 611), 2.40  (M+H)' (quip, 2H), 3.83 (s, 3H), 4.28
(t. 2H),  4.62 (sept, III), 4.71 (t, 2H), 6.82 (s, IH), a 6.89 (t, I H),
7.23 (s, 111), 7.31 (m, 211),  8.35 (s, l H), 8.55 (s, 111), 8.88 (s, 1 H)
1D The preparation of 5-[(3-{ [2-fluoro- l
-(fluaromethyl)ethylIoxy]-5-{[(1-methyl- IH-
pyrazol-3-yl)amino]carbonyl}phenyl)oxr]pyrazane-2-carboxylic acid is
described below:  5-[[3-I12-FIuorol-(fluorometttvlkthvlloxv1-5-1[
Imethvl-Ifl-ovrazol-3 15 yl)arniaolcarboavllohenvlloxylo inc- rboxvlic acid
F T H  ~~pp~N4  F JHO  Hn a  Lithium hydroxide monohydrate (77 mg, 1.82
mmol) in water (2 ml.) was added to mcahyl  5-1(3-{ [2-fluoro- I
-(fluoromethyl)ethyl]oxyj -5-{ [(1-methyl- I H-pyrazol-3-
yl)amino]carbonyl}phenyl)oxy]pyrazine-2-arboxylate (325 mg, 0.73 moral) in
THE (4 20 mL) and the mixture stirred at RT for 20 hours. The TI IF was
removed in vacua and the  aqueous residue washed with ethyl acetate to
remove impurities then acidified with l M  citric acid. Ethyl acetate was
added and a white solid removed by filtration and dried in --,tl
21X1711111711{1 PI 1'IG. tt 21H 160 114 i I -116- macuo to give the desired
compound as a white solid (0.28 g). IH NMR 5 (d6-DMSD): 3.79  



(s, 3 H), 4.77 (m, 411). 5.12 (t, 1 H), 6.59 (s, 1 H), 7.22 (s, l H), 7.50
(s. I H), 7.62 (s, 211),  S.69 (s, 1 H), S.80 (s, I H), 10.90 (s, iii),
13.50 (s, 111), m/z 434 (ht+H)' 5 5-[(3-[(1-Methylethyl)oxy]-5-( [()
-methyl-IH-pyrazol-3- yI)amino]carbonyl]phenyl)oxy]pymzine-2-carboxylic
acid, used in the preparation of  Example ISa, was prepared in an analogous
fashion from methyl 5-[(3-[(1- mcthylethy))oxy]-5-{ [(1-methyl-1
H-pyrazol-3-yl)amino]earbonyI } phcnyi]oxy]pyrazane-2- carboxyl ate. 10
Structure mfr, %IR  398  r (M The preparation of methyl 5-[(3-1[2-fluoro- I
-(fluoromethyl)ethyl]oxy}-5-{ [(I -methyl- 1li-
pyrazol-3-yl)amino]carbony'l)phenyl)oxy]pyrazine-2-carboxylate is described
below: 15 Methvf 5-Tf3-ff2-Jlunro l ffiuoromethvbcr lloxyl-5-[[{]-met
1-]N-y zazui-3- vlla inolc rbonvllphenvI)ox lnyrazinc-22-carboxylatt p"~ N
H  F HMO A mixture of 3-{(2-fluoro-l-(fluomrncthyl)ethyl]oxy)
-5-hydroxy-N-(i-methyl-IH- pyrazol-3-yI)benrnmidc (250 mg, 0.8 mmal),
methyl 5-chloropyTazine-2-carboxylate (208  20 mg, 1.20 mmol) and potassium
carbonate (222 mg. 1.61 tnmol) in amonitrile (5 ml') was stirred in
a'Biotage initiator Microwave' at 120T for 3 hours. The solvent was removed
in wcuo and the residue dissolved in ethyl acetate (50 mL) and water (50
mL), the organic  layer washed with brine (S0 mL). dried (MgSO4), filtered
and the solvent removed in % O2M1710r171U1 P4LT16021M1611102471  - 117
vacua to give a yellow oil which was ehromatographed an silica, eluting
with 0-100%  ethyl acetate in isahexane, to give the desired compound
(0.325 g). 'H NMR S (CDCI3):  3.71 (s, 3H), 3.96 (s, 3H), 4.56 (m, 2H),
4.68 (m, 3H), 6.73 (s, 111). 6.95 (s. 1 H), 7.22 (s,  111), 7.27 (s, I11),
7.36 (s, IH), 8.46 (s, I H), 8.67 (a, iH), 8.67 (st, I11); nth 448 (M+11) 5



Methyl 5-[(3-[(1-methylethy))oxyl-5-{[(I -methyl- IH-pyrazol-3-
yI)aminolcarbonyl}phonyl)oxy}pyrazine-2-carboxylate, used in Example 15a,
was  prepared in an analogous fashion from
3-hydroxy5-[(i-methylethyl)oxy]-N{1-methyl-iH- pyrazal-3-yl)benzamide. 10
Structure mlz NMH  rM a vl'1_h  0 The preparation of3-([2-
luoro-l-(fluoromethyl)ethyl]oxy}-5-hydroxy-N-(1-methyl-IN-
pyrazol-3-yl)benzamide and 3-hydmxy-S-[(I -rnethylethyl)oxy]-N{1-methyl- I
H-pyrazol- 3-yl)benzamide were described previously, 15 Examnke 16:
3-115-(Azetid in-I-yIcarbcriyl)-3-chloruprridin-2-rllozy1-541(1S-2-
f!difluorometh-llux l-1-meth -1ethyl
laxr)-A'-(1-methy'I-I!!-pynznk-3-yl)brnntrplde  F FJ`""p-Y4~~  LN A^ A
mixture of 3-({(13)-2-1(difluoromethyl)oxy) -1-methylethyl
}axy)-5-hydroxy-N-( I. 20 methyl- lH-pyraznl-3-y!)bennsmide (110 mg, 0.32
mmol), 5-(azetid n-l-ylcasbonyl)-2,3- dichlaropyri dine (75 mg, 0.32 nunal)
and potassium carbonate (89 mg, 0.64 rnmol) in  acctonitrile (5 1nL) was
stirred in a ' (c)iotage initiator Microwave' at 160C for 3 hours. The
solvent was removed in vacua and ethyl acetate (50 mL) added to the residue
which was wo 2IMIilIMl711i1 PtTiCR21MM,r1W12-1i1  -1i8 washed with water
(20 mL), brine (50mL), dried (MgSl74), filtered and the solvent  removed in
mcuu to give a yellow oil. The residue was chromatographcd on silica,
eluting  with a gradient of 50-100% ethyl acetate in isohexane, to give the
desired compound (92  mg). 1 H Z MR 6 (CDCl3): 1.40 (d, 3 F1), 2.41 (quip,
2H), 3.81 (s, 311), 4.01 (mull, 2H), 4.26 



S (t, 211), 4.38 (t, 2H), 4.67 (sextet, )11), 6.29 (t, I H), 6.82 (d, l
I1), 6.96 (t, 1 H), 7.27 (t, I H),  7.31 (d, 111), 7.3 8 (t, I11), 8.18 (d,
1 F1), 8.26 (d, 1 H), 8.77 (s, 1 H), ml 536 (M+H)~ The Following compound
was made in an analogous fashion from 3 ({(15)-2 f (difluoromethyl)oxy]- I
-methylethyI )nxy)-5-hydmxy-N-(1-methyl- IH-pyrazol-3- l0 yi)bcnzaniide and
5-(a.ctidin-I-ylcarbonyl)-2-chloropyridine. Example Structure mtc N']IR 16a
502 1H NMR 6 (CDC13): 1.37 (d, 3H), 2.38  (M+EE)' (quin, 2H), 3.73 (s,
311). 3.98 (m, 211), 4.25  (t, 211), 4,36 (t. 21A 4.62 (sextet, (H), 6.27
V'Ct G (t, 1 H), 6.81 (d, Ill), 6.90 (t, I H), 7.00 (d, 111), 7.24 (t,
III), 7.27 (m, 1 11), 7,33 (m, i H), S.08 (m, I H), 8.42 (d, 111), 9.12 (s,
i H)  The preparation of 5-(azetidin-l-ylcarbonyl)-2,3-dichloropyridine and
5-(azetidin-I- ylcarbonyl)-2-chlompyridine were described earlier. 15 The
preparation of3-({(1
S)-2-((difiuoromethyl)oxy]-1-methylethyl)oxy)-5-hydroxy-N(1-
mcthyl-lH-pyrazol-3-yI)benzamide is described below:
3df(IS)-2-f@Difuurnn>Lthv1loxvl-f-methvle hvl}axv)
5-hvdmxv-.4={1-methyl-Ifl- nr_razol- 3 -v I Sbcnramidc F  F1~11 6 H  O 20
3-(l (IS)- 2-((Difluorornethyl)oxy]-1-methylethyl)oxy)-N--(l -methyl- I
H-pyrazol-3-yl)-5- t(phenylmethyl)oxy]benzamide (0.1 S. 0.23 nn=l) was
dissolved in ethanol (3 mL) and LSO 1ou 71(w)7(741 PCTIC 620057002.1 i 1  -
119  THE (3 oil.) and the flask evacuated and purged with argon (3 times).
10% Palladium on  carbon (0.01 g) was added and the flask further evacuated
and finally purged with  hydrogen gas. The reaction mixture was stirred at
RT for 20 hours until completion. The  reaction mixture was evacuated and
purged with nitrogen (3 times). The catalyst was 



5 filtered off through celite and the filtrate concentrated in vecuo to
give the desired  compound (70 mg). 'El NM R S (CDC1,): 1.28 (d, 3H), 3.71
(s, 310, 3.80-3.95 (m, 2H),  4.51 (sextet, 1 H), 5.96-6.36 (t, 1H), 6.53
(s, 1 H), 6.73 (s, 1 H), 6.91 (s, i H), 6.96 (s, 111),  7.22 (s, 1 H), 8.83
(s, l H). mF: 342 (M+H)'. l0 3d[(1a2.ifDifluaromc hv4loxvl-1-methvlethvl} x
1 Ul-methyl-lH-n)ruo1-3-vt}5  ffnhcaYlmethvl)Qx lbcnnmidr F  FO~Q~ N Tf  6
DIPEA (0.198 rnL, 1.14 mate]) was added to a mixture of 3-( (15)-2-
[(difluommethyl)oxy)-1-methylethyl)oxy)-5-[(pbenylmcthyl)oxy)bcnxoic acid
(0.1 g, 0.28  15 mmol), 3-amino-l-methyl pyrsnule (39 mg. 0.4 moral) and
ILATll (0.227 g, 0.6 mmol) in DMF (3 mL) and stirred at RT for 20 hours.
Ethyl acetate (30 nil.) was added and the  mixture washed with water (30
ml.), brine (30 mL), dried (MgSO.), Filtered and reduced in  vacuo to give
a yellow oil which was ehrnmatographcd on silica, eluting with a gradient
of  0-100% ethyl acetate in isohexane, to give the desired compound (0.1
g). 20 '11 NMR b (CDCI1): 1.36 (d, 3H), 3.68 (s, 3 H), 3.82-3.95 (m, 2H),
4.48 (sex, l H), 5.00 (s,  2H), 6.19 (t, 111), 6.63 (s, 1H), 6.73 (s, 1 H),
6.93 (s, 1H). 7.03 (s, 111), 7.28 (tn, 111), 7.35  (m, 5 1.1), S.59 (s, 1
H). mh 432 (M+11)'. W 0 201071011' UI 1 PC I'IC It 2114 W1 MIN 71  -120
3-({(1 S-2-ffnif}u ronle hvl xyl-l-methvlethvlloxvl-5-f(nhcnYmeth
1}oxYlbcnxoi aid  F FioI-I`o'OFI  Lithium hydroxide monohydrate (19 mg,
0.45 mmot) in water (2 mL) was added to methyl  3-({(1 S)
2-[(difluoromethyl)oxy]-1-mcthylethyl)axy)-5-1(phenytmethyl)oxy]benzoaie 5
(0.11 g, 0.3 rnmol) in THE (4 ml.) and the mixture stirred at RT for 20
hours. The THE  was removed in vacno and the aqueous layer adjusted to pH3
with citric acid then  extracted into ethyl actetate (2 x 30 mL). The
organics were washed with water (30 mL),  



brine (3U ml.), dried (MgSO4). filtered and the solvent removed in ratio to
give the  desired compound (0.1 g). 10 IH 1.'MR S (d6-DNI SO): 1.27 (d,
3H), 4.00 (m, 2H), 4.75 (sextet, 111), 5.15 (s. 2H), 6.72 (t,  I H), 7.08
(t, 1 H), 7.16 (t, 1 H), 7.41 (m, 5H), 12.95 (s, I H). neh 351 (.\4+ H)4,
Methyl 3-(l (1 ST-2d(difluorornethYl)oxY'-1-methvlethvlloxv}-5-
fphenylmethyl}os nxoatc F  F~a~d 0 15 6 2-(Fluorosulphonyi)difluoruacetic
acid (0.239 mL, 2.31 mmol) was added dropwise, with  stirring, to a
degassed mixture of methyl 3-{[(1S)-2-hydroxy-1-mcthylethyl]oxy}-5-
[(phenyhnethyl)oxy]bencoate (0.73 g. 2.31 mmol) and copper (1) iodide (88
mg, 0.46  tmnal) in acetor itrile (10 mL) at 45C. The reaction was stirred
at 45C for 24 hours. The 20 solvent was removed in vacua and ethyl acetate
(30 nil.) added. The organics were washed  with water (30 mL), brine (30
ml), dried (MgSO4), filtered and the solvent removed in  +wcuo to give a
yellow oil which was chromatographed on silica, eluting with a gradient of
0-30'/. ethyl acetate in isohexane, to give the desired compound (0.1 1 g).
WO 1007111071141 PCI'IC02(W61002471  - 121 'H NMR S (CDC];): 1.37 (d, 3H),
3.93 (s, 3H), 4.00 (m. 2H), 4.63 (sextet, 1 H), 5.10 (s,  2H), 6.28 (t,
l1i), 6.77 (t, 1H), 7.28 (t, IH), 7.41 (m, 6H). mfr 367 (M;H)'. Methyl
3-11(15'1-2-hvdroxv- I -methvlethvllaxv1-5-f (nhenvlntethv1)oxvlbcnzoate
Ho -T 60  5 Benzyl bromide (1.89 g, 7.20 mmol) was added to a mixture of
methyl 3-hydraxy-5-[(LS)- 2-hydroxy-l-methylethoxy]benzoate (1.55 g, 6.86
nmtol) and potassium carbonate (1.89 g,  0.014 tool) in DMF (16 mL) and the
reaction stirred at R'1' for 20 hours. Ethyl acetate (40  mL) w'as added
and the mixture washed with water (40 mL), saturated sodiumbicarbonate 10
wlution (40 mL), brine (40 mL), dried (MgSO4), fikered and the solvent
removed in vacua  



to give a red oil which was chrarnatographed on silica, eluting with a
gradient of 0-100%  ethyl acetate in icohexane, to give the desired
compound (1.7 S), 'H NMR 8 (CDC13): 1.30 (d, 3H), 1.95 (n4 1H), 3.76 (m,
2H), 3.92 (s, 3H), 4.53 (m, 1H),  5.11 (s. 2H). 6.78 (t, 1 H), 7.25 (m, l
H), 7.32 (rn, ill), 7.45 (tn. 5H). mli 317 (h1+1])'. 15 thy 13-hyd?cy
i(1S)-2-hvdmxv-l-mcthrlcthwxvlbcnzoatc  off  TrimethylsiIyl iodide (115 mL,
0.79mo1) was added to a solution of methyl 3-hydroxy-S-
[(iS)-2-methoxy-(1-mcthylethyi)oxy]benzoatc (38.01 g. 0.158mol) in
aectonitrile (500 20 mL) and stirred for 24 hours. Methanol (300 mL) was
added and the reaction stirred for 10  rains. 10% wlv Aqueous sodium
thiosulfate pentahydrate (100 mL) was added to the  mixture and stirred for
20 nuns. The reaction mixture was neutralised with saturated  aqueous
sodium bicarbonate solution, the organic solvents removed in vacua, and the
product extracted into ethyl acetate (4 x 100 rnL). The combined organic
layers were dried 25 (MgSO4), filtered and the solvents removed In vacua,
The crude material was crystallised  from ethyl acetate to give the title
compound (16.80 g). WO 2M17,rnt71u1 Pf 1'ICi32+NHrIMIYJ;1 -122  1H S'MR S
(d,-DMSO): 1.19 (d, 311), 3.40-3.55 (m, 2H), 3.80 (s, 3H). 4.35 (scx, I H),
4.80  (t, 1 H), 6.57 (m, I. H), 6.90 (m, 2H), 9.75 (s, l H). m/z 304 (M H)'
Methyl 3-llyd xy-54(1S}-2-meehox}'d3me,ylethylloxvlbenzr~ate  ru.--T o A ,J
5 OR  Methyl 3-((1 S)-2 - methox y-( I -methylethyl)oxy]-5-{
[phenytmethyl]oxy)beruoau (50.0 g,  0.152 mmal) was dissolved in a mixture
of THF:ethanol (600 mL) and the flask evacuated  and purged with nitrogen
(3 times). 10% Palladium on carbon (5.0 g) was added and the  flask further
evacuated and finally purged with hydrogen gas. The reaction mixture was 10
stirred at ambient temperature for 20 hours until completion. The reaction
mixture was  evacuated and purged with nitrogen (3 times). The catalyst wax
filtered off, and the filtrate  



concentrated in wricuo to give the desired compound (36.7 g). 'Ii NMR S
(d,-DNISO): 1.2 (d. 3H), 3.25 (s, 3H), 3.44 (m, 211), 3.82 (s, 311), 4.55
(m, 111),  6.6 (s, 1 H), 6.9 (s, 111), 6.95 (s, 1 H), 9.8 (s. I H). 15 Hl a
preparation of methyl 3-[(lS)-2-methoxy4l-mcthylcthyl)oxy]-5-
{[phcny[methyl]oxy]benzoate was described previously. Example
17:3-{16-(Azerid1n-l--Icarbartvllarr-sdin-3-v'lIoxv'1-54{[ L%-2 20
J(difluoramethyl)oxvI-1-methvlethvlIoxv'-,Y-(
I-meth-l-lff-pyrazol-3-yI)hevamide  F IN  O ~T N F 11, Q~,r  LN~N-Q A
mixture
oF3-({(1S)-2-[(difluoromethyl)oxy]-I-methylethylIoxy)-5-hydroxy-N-(I-
mzthyl-Ire-pyraml-3-y1)henyarnide (220 mg, 0.64 mmol), 2-(azetidin-
l-yicarbonyl)-5- bromopyridine (171 mg, 0.71 mmol), cesium carbonate (419
mg, 1.29 rnmol) and 25 bromntris(tr-iphenylphosphine)copper(I) (300 mg,
0,32 mrnol) in D.MA (5 mL) was stirred  in a ' Siotage initiator Microwave'
at 160'C for 4 hours. The reaction mixture was added to WO 21W7190741 PLTIG
B II NIoIDO Z 171  - 123 ethyl acetate (50 mL) and water (50 mL), the
organic layer washed with brine (50 mL),  dried (MgSO4), filtered and the
solvent removed in vacua to give a brown oil. The re5iduc  was
chromatographed an silica, eluting with 0.100% ethyl acetate in isohexane,
to give the  desired compound (102 mg). 5 '11 NMR 8 (CDCI3): 1.28 (d, 3H),
2.28 (quin, 2H), 3.68 (s, 311), 3.90 (mutt, 211), 4.17 (t,  211), 4.54
(sextet, I H), 4.63 (t, 2H), 6.19 (t I H), 6.71 (t, 111), 6.73 (s, 1 H),
7.06 (s, I H),  7.22 (rnult, 2H), 7.30 (mu3t, i H), 8.04 (d, 1H), 8.24 (d,
I H), 8.S4 (s. I H); m/z 502 (r,M+H)- The preparation of
34{(1S)-2-[(difluommethyl)oxy]-I-methylethyl}oxy)-5-hydruxy-N-(1 10 methyl-
IH-pyraaoI-3-yl)benrarnide and 2-(azetidin-I-ylcarbonyl)-5-bromopyridine
were  described earlier. 



Example 18. 3-1 [5-4Axetidin-I-yIcarL nvl)pv'ra-dn-2-yl1oni-5-(H 1,5 }2
I(dIfl uoromethylloxy[-l-methylethylloxy)-,V4
-methyl-IN-pvnml-3-vllbenramlde  Ff N  i5 DIPEA (0.41 niL, 2.33 mmol) was
added to a mixture of 5-{(3-({(1S)-2- [(diltuoromethyl)oxy}- I
-methylethyl}oxy)-5- (((I -methyl-lH-pyrazol-3-
yl)amino]carbonyl}phenyl)oxy]pyraxine-2-carboxylic acid (0.27 g, 0.58
rnmol), axetidine hydrochloride (109 mg, 1.17 mmol) and HATU (466 mg, 1.22
mmol) in DMF (5 mL) and  20 stirred at RT for 24 hours. Ethyl acetate (40
mL) was added and the organics washed with  water (2 x 30 mL), brine (30
mL), dried (MgSD4), filtered and concentrated in vacua to  give a yellow
oil. The residue was chrornatographed on silica, eluting with 0-5% methanol
in ethyl acetate, to give the desired compound (124 mg). 'H NMR S (CDCI3):
1.28 (d, 3H), 2.30 (quin, 2H), 3.65 (a, 3H). 3,90 (m, 2H), 4.18 (t, 214),
25 4.53 (sextet, 1 H), 4.61 (t, 211), 6,19 (t, I H), 6.73 (d, 111), 6.84
(t, 1 H), 7.18 (m, 211), 7.28  (s, IH), 8.25 (x, 111), 8.76 (s, IH), 9.14
(s, 1H); mh 503 (M-11)`. WO 2IX171414171141 P(_MCR;IM)GrIMI:J i I  -124 The
preparation of 5-((3-(((1
S)-2-[(difluorometby]}oxy]-1-methylethyi}oxy)-5-[((I - methyl-1
H-pym7..oi-3-yl)amino]carbon yl}phenyl)oxy]pyrazinc-2-carboxylic acid is
described below: 5 5 ff3 ( 1fl
2-lf[?ifluammetfrvl]oxvl-l-meth}lethvlloxv-5-{l[1-methyl-iH-p)Tac^I- -
^1}amino]carbonyI]nhcnvl]axvlovraxine-2-carboxy)meagid  F Fa ^ }I N  N O A
mixture
of3-({(I5)-2-[(difluoromethyl)oxy]-i-methyicthyl}oxy)-5-hydroxy-N-(1-
methyl-lH-pyrazol-3-yl)bcnzamide (220 mg, 0.64 mmol), methyl
5-chloropyrazinc-2- 10 carboxylatc (112 mg, 0.64 nmtai) and potassium
carbonate (178 mg, 1.29 mmol) in acetonitrile (5 mL) was stirred in
a'Biotage initiator Microwave' at 160C for 4 hours. The  



solvent was removed in .rrcuo and water (20 ml.) added. The mixture was
adjusted to pH3  with 1&1 citric acid and extracted into ethyl acetate (2 x
50 mL). The combined organics  were washed with water (20 ml.). brine (50
rnL), dried (MgSO4). filtered and the solvent 15 removed in vacuo to give a
yellow oil (0.19 g) which appeared to be a mixture of the acid  and methyl
ester. Lithium hydroxide monohydrate (26 mg, 0.60 mmol) in water (3 mL)
was added to the mixture of acid and ester (0.14 g, 0.4 mmol) in THE (6 mL)
and the  mixture stirred at RT for 72 hours. The organics were removed in
vacua and the residue  adjusted to pH3 with 1 M citric acid, twice
extracted into ethyl actetate and the combined 20 organics, washed with
water (30 mL), brine (30 mL), dried (MgSO4), filtered and the  solvent
removed in vncuo to give the desired compound as a yellow solid (0.17 g).
rah 464 (h14-H) The preparation of
3-(((IS)-2-[(difluaromcthyl)oxy]-1-meshylethyl }oxy)-5-hydroxy-N-(1- 25
methyl-lH-pyrtrzol-3-y1)benzamide was described earlier. WO 2 00 7100
71I-I1 PCTICB711n6nlgI471  -125 Example 19;
3-115-faretidin-l-ylrarbonyI)-3-chloronvridln-2-YllervE-5`11(1R.2R~2-
hvdroxy-l -methrlpropv11oxyl-f1'{1-methyl-1 H-pyrazal-3-yI)henramide and
3-415- (srerldIn-I-vlesrbonyl)-3-vhloropyrldln-2-vllosvl-5-i
I115.2.5')-2-hydroxv-1- methylnropylloxvt-.S'
fl-methyl-IH-pyrazoi-3-yl}benramide (E:1) O  Ck K 5 0 A solution of
5-(axctidin I -ylcarbonyl}2,3-dichloropyridine (95 mg, 0.44 mmol), a
mixture of 3-hydroxy-5-1 [(1 R,2R)-2-bydroxy- I -methylpmpyl]axy}
-N-(1-methyl- lH- pyrazol-3-yl)benzamide and
3-hydroxy-5-{[(1S,2S)-2-hydroxy-I-methyl propyl]oxy}-A'{l- mcthyl- I
H-pyraxol-3-yl)benzamide (1:1) (129 mg, 0.42 mmol) and potassium carbonate
10 (146 mg, 1.05 mmol) in acetottitrile (3 nil.) was heated in a microwave
reactor at 160C  for 5 hours. The acetoniuile was removed fa vacua and the
residue dissolved in ethyl  acetate (25 mL). The organic solution was
washed with water (25 mL). brine (25 mL),  dried (MgSO4) and evaporated to
a residue which was chromatographcd on alumina,  



eluting with a gradient o(0-5% methanol in ethyl acetate, to give the
required product (56  15 mg). 'H NNM R S (CDC13): 1.18 (m. 6H), 2.32 (m,
310, 3.66 (s, 3H), 3.79 (quip, 1 H), 4.15 (m,  311), 4.28 (t, 2H), 6.72 (d,
I H), 6.85 (t, I H), 7.17 (s, 1 H), 7.19 (s l H). 7.29 (s, I H), 8.08  (m,
I H). 8.15 (m, 111), 9.10 (s, 111); ml: 501 (M+11)* This mixture of
diasteromers were separated by chiral preparatory H PLC on a Chiralpak  20
IA (25(hntm x 20mm) No. EGO 14 column, eluting with a mixturr of isohexane
1 ethyl  acetate 1 acetic acid 1 tricthylaminc (4016010.210. I) to give the
first eluted isomer (43  mg), Example 19a, and the second eluted isomer (40
mg), Example 19h. The preparation of 5-(azetidin-l-ylcarbonyl)-2,3-dichIor
pyzidine was described earlier.  25 The preparation of 3-hydroxy-5- {
[(1R,2R)-2-hydroxy- I -methylpropyl]oxy}-N-( I-methyl- IH-pyrno -3
-yI)bcnzami dc and 3-hydraxy-5-([(1S,23)-2-hydroxy-I-mcthyipropyl]oxy)- N-(
I -methyl-IH-pylazal-3yI)benzamide (1:1) is described below: WCl
21M17711M0711.1 Pc-fI(;ItIIm6tMt2411  -126
3.11ydroxy-5-11(IR.2R)-2-hvdroxv-l-methvloronvl]Qxvl 1V{ -m[ yl-111-PVr
p1-3- - Ah  yl)be za idc and 3-hvdrQxv-5-lf (1 S.
2-hvdroxv-l-methvlorogvlloxvl-N-{1-methyl- pyraaz Ll k]hcnaamicie f 1A) A
QA N  "A 1' 0 CH  5 A solution of a mixture of
3-{j(1R.2R)-2-hydroxy-i-methylpropyIloxy}-NV--(1-methyl-SH-
pyrazol-3-y1)-5-[(phcnylmethyl)oxy]benzamide and 3-f [(IS,2S)-2-hydrnxy-l-
methylpropyl]oxy)-,V{1-methyl-1H-pyrazol-3-yl)-S-[(phenylmethyl)oxy]benzanm
ide (1:1)  (1.26 g. 3.19 mewl) and 10% by weight palladium on carbon (0.13
g) in ethanol (50 mL)  was allowed to stir at RT under a hydrogen
atrnosphem for 16 hours. The solution was 10 filtered through Celite' and
washed through with methanol (100 mL). The solution was  concentrated in
+recuv to give the desired compound (1.03g). 'H NMR S (d6-DMSO): 1.09  



(d, 311), 1.17 (d, 311), 3.76 (m, 111), 3.78 (s. 311). 4.34 (quip, Ill).
6.48 (t. Ili), 6.56 (d. 1 H), 6.93 (t, I H), 7.05 (t, 111), 7.60 (d, 1 lf),
9.66 (s, 1 H), 10.67 (s, 1 H); nth 306 (M+ H)*  15 3-(l(1R.2Ra
2-hvdroxy-l-mcthylpropyj]Qxy) F4 -mc hyl I/1-pyrazol-3-y11-5 [(phenv me h I
x ]ben mide and 3-1111S.25)-2-hydroxy-l-methylpmpyl]Qxy}-N-[1- met
vl-ll-pynzo1 3-v1):5-1(nhenylnNthy[kCv1benzamide (1;11 Roil 6  A solution
ofa mixture of 3-{[(l R.2R)-2-hydroxy-l-methylpropyl]oxy}-5 20
[(phenylmethyl)oxy]benzoic acid and 3-{[(1S,2S)-2-hydroxy-I-methyl
propylloxy}-5- [(phenylmcthyl)oxy]benzoic acid (1:1) (2.50 g, 7.92 mmol),
l-methyl-lH-pyrazol-3aminc  (1.54 g, 15.8 rnmol), HATU (3.92 g. 10.3 mmol)
and DI PEA (2.75 mL, 15.8 rnmo!) in  DMF (15 ml.) was stirred at RT and
under ambient atmosphere for 16 hours. Water (150  rnL) was added and the
solution extracted with ethyl acetate (250 ml,). The ethyl acetate 25 layer
was washed with brine and dried (htgSO4), and evaporated to a residue which
was WO 11M171INI71Fr1 rCrICls2Wo19U1-171  -127 chromatographed on silica,
eluting with 50% ethyl acetate in hexane. to give the desired  product
(1.26S). 'If NMR b (CDCI3): 1.17 (s, 3H), 1.18 (s, 3H), 2.44 (d, 1H), 3.70
(s, 31I),  3.77 (rn, l11), 4. ] 0 (quin, 1 H), 4.99 (s, 2H), 6.64 (t, I H),
6.75 (d, 1 H), 6.96 (t, 1H), 7.03 it,  11-1), 7.22 (d, ] H), 7.31 (m,
5H).8.68 (s, 111); mh 396(14+1-1)` 5 3-]I(1R
2.R)-2Hvdroxv-]-mcthylaropylloxvl-5-i(pheavlmcthvl)oxvlbenroic and and 3-
{[([, .2S1-2-hvdroxv- I -methvlorgPY1loxy}-5d(ehcnv4mcthvl)oxvlbenwic acid
(1:1)  HoIf O );~' OH 60  To a solution of a mixture of methyl
3-{[(1R,2R)-2-hydroxy-l-methylpropyl]oxy}-5 10 [(phenyhncthyI)oxy]benzoate
and methyl3-t[(1S,2S)-2-hydroxy-I.methylpropyl]oxy}-5-
I(phenylmcthyI)oxylbettzoate (1:1) (2.52 g, 7.63 mmol) in THE (40 mL) was
added a  solution of lithium hydroxide monohydrate (0.80 g, 19.07 mmol) in
water (10 m1.). The  mixture was allowed to stir at RT for 16 hours. The
THE was removed in vaccuo and the  



resuhing solution was partitioned between water (100 mL) and ethyl acetate
(250 mL). The 15 ethyl acetate Iuyer was washed with brine (50 mL) and
dried (MgSO4). The aqueous layer  was then adjusted to pH 7 by addition of
I M hydrochloric acid and extracted with ethyl  acetate (75 mL). The ethyl
acetate layer was washed with brine and dried (MgSO4). The  ethyl acetate
layers were combined and evaporated to give the required product (2.50 g).
'H Nb1R S (CDC])): 1.18 (s, 3H), 1.20 (s, 311), 3.80 (quin. 1I1), 4.14
(quin. 1 H), 5.01 (s,  20 2H), 6.72 (t, M), 7-21 (m, 1 H), 7.32 (m, 611).
alethvl3-{I(11L.2R)-2-hv
d_roxv-l-mcthvl-roovlloxv1-5-I(Dhenvlmet_hvi)oxvlberizgate and  me Iyl
3-Il(15,2,57-2-hvdroxy-l-methvlDroovll xvl-5-1(yhenvlrnethyl)rxvlbcnxoate
(1:11  o 6 WO 71MP7(IM171141 PCTiGB2iHt6110112471 - 128 A solution of
methyl 3-hydroxy-5-{[phenylmethyl]oxy}benzoate (3.00 g, 11.61 rnmol),
(2R,35)-2,3-dimethyloxiranc (3.04 mL, 34.8 mural), and potassium carbonate
(4.02 g, 29.0  mmol) in acetonitrile (60 mL) was heated in a microwave
reactor at 150C for 3 how s. The  acetonitrile was removed in vacua and the
residual oil dissolved in ethyl acetate (50 rnL), 5 washed with water (50
mL), brine (50 mL), dried (MgSO4) and evaporated to a residual  oil. The
residue was chmmatographed on silica, eluting with ethyl acetate, to give
the  desired compound (2.52 g). 'H NMR 5 (CDC13): 1.17 (d, 611), 3.82 (s,
3H), 4.04 (q, 211),  4.99 (s, 2H), 6.67 (t, 1 H), 7.14 (s, 1 H), 7.30 (m,
611); m/.- 330 (M -H)' 10 The preparation of methyl
3-hydroxy-5-{[pheny[methyl]oxylbcnmatc was described  earlier, Example 20.
3-1154Azeddin-l--learlwn-I)-3-cIt loropyr]dln2-siIoxvl-A-[l-cthhl-1H-
pv'raro1-3--'1f 153- I -methyl-2-(methylorvlethrilon lbensttntlde 0  15  A
solution ofN-{1-ethyl-IH-pyrawl-3-yl}3-hydroxy-5-([(1S)- 1-nxthyl-2-
(mcthyloxy)ethyl]oxy) benzamide (128 mg, 0.4 mmol) and the
5-(azetidinI-ylcarbonyl)- 2.3-dichlaropyridinc (111 mg, 0.4S mmol) in
acetonitrilc (2 ml.) containing potassium  



carbonate (I I I mg, 0.8 mmol) was heated in a microwave reactor at 160C
for 6 hours. 20 The reaction mixture was filtered and the filtrate
evaporated to dryness under reduced  pressure and purified by
chromatography on silica, ehtting with 50-100% ethyl acetate in  hexane to
give the required product as a white foam (176 mg). 'H NM1R 8 (COCI3): 1.28
(d, 3H), 1.41 (t, 311), 2,32 (quip, 2H), 3.35 (s, 311), 3.49 (m, 2H),  4.02
(q, 2H), 4.17 (t, 2H), 4.30 (t, 2H), 4.56 (q, Ili), 6.76 (d, I Fl), 6.88
(t, 1 H), 7.18 (s, 25 111), 7.28 (d, 1 H), 7.32 (t, 1 H), 8.09 (d, 111),
8.18 (d, l H), 8.65 (s, 1 H); nth 514 (M+H)  The preparation of
A'-(1-ethyl-iH-pyraxo1-3-yl)-3-hydroxy-5-(((15)-I-methyl-2-
(methyloxy)cthyl]oxy]bcnzan ide is described below; WU 11I07Iu07141
PCr1GB2I OaItMt2.7I  -129 N-( 1-Ethyl- I H-avraxol-3-vll-3-hvdtoxv-5-{ ((1
S1- l-methyl-2- (mcthvloxylcthvltoxv)benzAmidc  oI-IroH1 off  10% Palladium
on carbon (1.9 g, 50% wet) was added under argon to N-(l -ethyl-lH- 5
pyrazol-3-yl)-3-(((15}l-methyl-2-(methyloxy)ethyl]oxy)-5
[(phenylmcthyl)oxy]benxamidc (19.1 g, 46.7 mmol) in dry THE (100 mL) and
ethanol  (100 mL). The reaction mixture was degassed, placed under a
hydrogen balloon and stirred  for 16 hours. The mixture was filtered
through diatorn.accous earth and the filtrate was  evaporated to give a
brown oil. The residue was purified by column chromatography on 10 silica,
eluting with 40-65% ethyl acetate in hexanes, to give the desired product
as a clear  oil which crystallised on standing (11.35 S). I l1 NMR S
(CDCI3): 1.21 (d, 6H), 1.38 (t, 311), 3.32 (s, 311), 3.39 - 3.51 (m, 311),
3.98 (q,  2R), 4.44 - 4.51 (m. 1 H), 6.54 (s. 1 H), 6.72 (d, (H), 6.92 (s,
2H), 7.26 (d, 1 H), 5.18 (s, I H), 8.85 (s, 111); rah 320 (M+11)' 318
(M-H)- t5 N-(1-Ethyl- lff-avr,zol-3vl)-3-1( (1S)- i
-methyl-2-(methvloxv)ethvlloxv 1-5- 1(1Ohenvlnacthvl)oxvlbenrsmide ' Q1  



pH N j 60 HATU (23.5 g, 61.83 mmol) was added to 3-[(lS
-2-methoxy-(I-methylethyl)oxy]-5- 20 ([phenyhnethyl]oxy)benzoic acid (16.28
g, 51.53 mmol) followed by addition of DMF  (140 ml) and cooled to 0'C.
1-Ethyl-iH-pyralzol-3-amine (6.86 g, 61.8 mmol) was added  followed by
DIPE.A (21.3 ml,) and the reaction stirred under argon, at 0C, for 3 hours.
The solvent volume was reduced and the residue was dissolved in ethyl
acetate (500 mL),  washed with citric acid (200 mL), sodium hydrogen
carbonate solution (150 mL) and 25 saturated brine solution (2 x 150 nil.).
The organic layer was separated and dried (MgSflr), WO 1 21M 1 711)117114 1
PC i'IC t3:I OoI1 M12J 71  -130 filtered and evaporated. Purification by
column chromatography on silica, cluting with 10- 50% ethyl acetate in
hcxanes, afforded the title compound as a pale yellow oil (19.1 g). 'H NM R
5 (CIDC1,): 1.23 (d, 3Ei), 1.33 (t, 3H), 3.33 (s, 311), 3.42 (dd, 1 H),
3.50 (dd, 1H),  3.97 (q, 211), 4.49 (sextet, 111). 4.99 (s, 2H). 6.66 (t.
111), 6.75 (d, 1 Ei), 6.98 (s. 111), 7.02  5 (s, 1 H), 7.26 (d, 111), 7.28
- 7.37 (m, 5E1), 8.58 (s, 1 H); m/z 410 (M+H)' The preparation of 3-[( lS)-
2-mcthoxy-( 1-methylethyI)oxy]-5-( [phenylmethyl]axy}benzoic  acid was
described earlier. The preparation of 1-ethyl-111-pyrazo l-3-amine is
described in the literature [Chem.  10 Hererocyc). Compd. (Engi..
Transl),11, 1975, 212]. 1xample21:3-{16
fAcrtidln-l--'karbonyllnrridin3-r'llosc]-Y(l cth-I-I.!!-11114x01-3-
rI)-5-{1(151-1-methvI-2-[methylo")t thrll9 sy}ben7amide 1 10~~ N  low 0  15
A mixture of N(I-ethyl -Ill-pyrazol-3-yl)-3-hydroxy-5-( [(1 S)- I-methyl-2-
(methyloxy)ethyl,]oxy}benzamide (0.128g, 0.4 mrnol),
2-(azetidin-l-ylcarbonyl)- 5- bromopyri dine (116 mg. 0..45 mmol), cesium
carbonate (392 mg, 1.2 mmol) and  bramotris(triphenylphosphine)copper(I)
(38 mg, 0.04 moral) in DMA (5 nil-) was suited in  a microwave reactor at
160C for4 hours. The product was dissolved in ethyl acetate (20 



20 ml.) and water (l5 mL) and the layers separated. The organic layer
washed with brine (50  mL). dried (MgSO.), filtered and the solvent removed
in mcuo to give a brown oil which  was chromatographed on silica, eluting
with a gradient 0170-100% ethyl acetate in hexane  to give the desired
material as a clear foam (76 mg). 'H NMR S (CDC1s): 1.26 (d, 3H),  1.40 (t,
3H), 2.29 (quin, 2H), 3.34 (s, 3H), 3.42 - 3.53 (m, 2H), 4.01 (q, 2H), 4.19
(t, 2H), 25 4.54 (q, 1 H), 4.64 (t 2H), 6.74 (t, 2H), 7.04 (s, 111), 7.22
(s, I H), 7.27 (d, Ili), 7.30 (d,  I Ii), 8.04 (d, 1 H), 8.25 (d, 1 H),
8.47 (s, 1 H); m/z 480 (M E1)' WO 2uo7(I007041 PL; I7C B24H WIN12471  131
The preparation of N-(1-ethyl- l H.pyrawl-3-yl)-3-hydraxy-5-{ ((1
S)-1-methyl-2- (methyloxy)cthyl]oxy}benzamide and
2-(e7etidirt-l-ylcarbonyl)-5-hmmopyridine was  described earlier. 5 Ex a
mple 22: 3-{15-(AxetldIn-l-vies rbon_yI) ort-Bran-2-ylloxyl-N- (I
-v(hvi-lR-oylazol-3  yll-5- l(I S -1-methyl-2-(mrthyloxy)ethvllozvlbemnmlde
I i o H  N ~ {'~N YC'  L 0 HATU (304 mg. 0.80 mmol) was added to
5-[(3-([(1-erhyi-1H-pyrazol-3- yl)amino)earbonyl}-5-{ [(15)- I
-methyl-2-(mcthyloxy)ethyl]oxy}phenyl)oxy]pyrazinc-2- 10 carboxylic acid
(0.4 ttumol) and azetidine hydrochloride (75 mg, 0.89 mmol) in DMF (5 mL)
followed by addition of DIPEA (0.278 rrt[., 1.6 mmol) and the reaction was
stirred for  16 hours. The reaction mixture was added to ethyl acetate (20
mL), the organic solution  washed with water (10 mL), 2N citric acid (10
ml.), saturated aqueous sodium hydrogen carbonate (10 mL) and brine (10
m4), then dried (MgSO4), Filtered and l5 evaporated under reduced pressure
to a gum. The residue was purified by chromatography  on silica. eluting
with 70-100% ethyl acetate in hexane, to give the desired compound as a
white foam (98 mg). 1H NMII S (CDCI1): 1.27 (d, 311), 1.40 (t, 3H), 2.31
(quin, 211). 3.34  (s, 3H), 3.43 - 3.54 (m, 211), 4.01 (q, 2H), 4,19 (t,
211), 4.54 (q, 111), 4.62 (t, 2H), 6,73 (d,  



I H), 6.87 (t, 111), 7.18 (t. 1 H), 7.27 (d, I H), 7.30 (t, I H), 8.26 (d,
1 H), 8.49 (s, 111), S.78  20 (d, I H); ink 481 (M+H) The preparation of
5-[(3-{ [(1-ethyl.1 H-pyrawl-3-yl)amino]carbany1 }-5-{[(13)-1-methyl-
2-(methylnxy)ethyljoxy)phenyl)oxylpyrazine-2-carboxylic acid is described
below: 25 -vtl 241417141071141 Pt.f1t;B2iwr6nN12J7I  -132
5-113-if(1-Ethyl-lII-rmaxnl-3-vl)Lu inokarbapyjl-5{[{157 i-methyl-2- f
thylo llo,3y} n_vllaxv1vysar3ne-2-carboxylic acid Y~y  !}O~ N  0 A solution
of N-(l-ethyl-ill-pyrazol-3-yl)-3-hydroxy-5-([(!S)-1-methyl-2 5
(ntethyloxy)cthyl}oxy}benxamide (128 mg, 0.4 mmol) and the
methyl-5-chloropyrazirte-2- carboxylate (83 mg, 0.4$ mrnol) in acetanitrile
(2 mL), containing potassium carbonate (l I i mg, U.S mmoi), was heated in
a microwave reactor at 160C for 6 hours. The reaction  mixture was
dissolved in water (10 ml.), acidified with 2N citric acid and extracted
with  ethyl acetate (S x 20 mL). The organic phase was washed with brine,
dried (MgSO4) and 10 evaporated to dryness under reduced pressure to give
the desired material a yellow solid  (164 mg), which was used without
purification in the next step. mh 442 (M+EIY The preparation of
N41-ethyl-IH-pvmxnl-3-yl)-3hydrvxy-5-{[(I5)-1-methyl-2-
(mcrhyloxy)cthyljoxy}benamide was described earlier. 15 Example 22: 3-115
f.'~etldln-l-vlcarhanrl}- chluronvridkn-2-~ilazr}  hvdrnx--l-methyl
ethvlIoxvl-eV-11-4 1-meth-lethyl)1 N-o-carol-3-XIIbenxamide  rro'Y~~"N H~ 0
4!1 N 0  3-([5-(Azctidin-l
-yicarbony3}-3-chlorapyridin-2-ylloxy}-5-{((1.5)-2-{[(1.1 



20
dimethylethyl)(dimethyl)silyl}oxy'}-i-methylethyl)oxyl-NV-{I-(1-methylcthyl
)- IN-pyrazol- 3-yl]benzamide (142 mg, 0.23 mmol) in methanol (2 mL) was
stirred with 3.5M  hydrochloric acid (0.2 nl, 0.68 tnmol) for 1 hour. The
solution was neutralised with  saturated sodium bicarbonate solution and
the organic solvent was removed under reduced  pressure. The residue was
extracted with ethyl acetate (3 x 10 nil.), dried (MgSO4), filtered
SvO21M17(1M1714I P(; 7CB2INo/IM12471  -133 and the solvent removed under
reduced pressure. The residue was purified by  chromatography an silica,
eluting with 75-10O% ethyl acetate in hexane, to give the  required product
as a white foam (99 mg). 'll NMf( 8 (CDC1 ): 1.25 (d, 3H), 1.41 (d, 6H),
2.32 (quin, 2N), 3.67 - 3.71 (in. 2H), 4.17  5 (t, 2H), 4.26 - 4.35 (m,
311), 4.52 (q, 1 H), 6.73 (s, [H), 6.87 (s, 1H), 7.19 (s, 114), 7.30 (s,
111), 7.32 (s, I N.), 8.10 (s. 1 H), 8.18 (s, I H), 8.56 (s, l H); m/z 5 14
(M+H)' l'hc preparation of 3-( [ 5 -(azetidin- I
-ylcarbonyl)-3.chlaropyridin-2-yI}oxy}-5-[((1S)-2 [ [(1, I
-dimethylethylXdimethyl)lilyl]oxy}-lmethylethyl)oxy]-N-[1-(1-rnethylethyl)-
lH- 10 pyrazol-3-yl]benzamide is described below: 3-115-(Azctidin-1- I
arbonvl)-3-ch oronrridin-2-y11oxy}-5-[(( S1- - Ii [.I di
msthylethyl)(dirncthvllsilolloxvl-l -methylcthrl)oxvl-N-f 1
d1-mcthvlethvll- llt-pyr=1- 3-vllhenramide 0  CH N 15 0 A solution of
3-[((1S)-2-[ [(1,1-dimethylethyl)(dimethyl)silygoxy}- I
-me(hylethyl)oxy]-5- hydroxy-N-[i{1-methylethyl)-1H-pyrazol-3-yl]benzamide
(103 mg, 0.24 moral) and 5- (azetidin-l-ylcarboayl)-2,3-dichloropyridine
(66 tog, 0.29 mmol) in acetonitri lc (2 tnL),  containing potassium
carbonate (66 mg, 0.48 mmol), was heated in a microwave reactor at 20 160'C
for 6 hours. The reaction mixture was filtered and the filtrate evaporated
to dryness  under reduced pressure and puri fed by chromatography an
silica, eluting with 50-100%  ethyl acetate in hexane, to give the required
product as a white foam (142 mg). +nl: 628 (M1+H)'  



25 I'"t1 210070M171141 NCFTCB21ftfl MI 471  -134 3-fUlS)-2-1 r(1
1-Dimcthvle v )(dimethvila lvl )-I-m thvl vhoxyl-5-hydr~ sxx N-FI-
(1-methvicthvla-lH-rvraro1-3`-vi1 midi 4 C-+ A solution of
3-E((1S)-2-([(1,1-dimethylethyl)(dimethyl)sily]]oxy)-t-mcthylethyl)oxy] .N-
5 [1-(1-methylethyl)-lH-pytazul-3-yl]-5-[(pheny3methyl)oxy]benxamide (1.97
g, 3.77  mmo)) and T1WF (70 mL) was evacuated and purged with Argon (x3).
Palladium on carbon  (10% wlw, 400 mg) was added and reaction mixture was
evacuated and finally purged  with hydrogen gas. Reaction mixture was left
to stir at ambient temperature under  hydrogen for 16 hours. The palladium
on carbon was filtered off and concentrated in vacua 10 to give the product
as a colourless oil (1,58 S. 97%). 11 NnfR 8 (CDCI3): 0.02 (s, 3H), 0.04
(s. 31-I), 0.85 (s. 911), 1.27 (d, 3H), 1.53 (s, 3H),  1.55 (s, 311), 3.63
(dd. I H), 3.77 (dd. 11{), 4.41 (m, 1 H), 6.60 (s. 1 H), 6.81 (s. I H),
7.00 (s,  1 H), 7.07 (s. 111), 7.33 (s, 1 H), 8.78 (br. s, 114); mh. 434
(M+H)', 432 (M-1l)-. 15 3-i[(
-2-j1(1.1-Dimethylethv1lldimcthvl)si[y[]oxvI-1 mct vlcthvlloxy'hN-I1-Cl-
mctt[tylethyil iff-nv i-3-vl1-5-[(p~nvLtechyl)axylbcnzam,1c O~T 6 DIPEA
(3.11 ntL, 18.03 tnmol) was added to a solution of 3-[((IS)-2-([(I, l -
dimcthylethylxdimethyl)silyl]oxy)
-1-methylethyl)oxy]-5-[(phenylmethyl)oxy)bertmic 20 acid (3.00 g, 7.21
mmol), HATU (3.22 g. 8.21 mmul)and 1-(1-mcthy)ethyl)-Jff-pyrazoi-3- amine
(1.13 g, 9.01 mmol) in DMF (10 mL). The resulting mixture was stirred at
ambient  temperature for 16 hours. The DMF was removed in vacuo. The
solvent was evaporated  and the residnc was dissolved in 5%wlv citric acid
(50 mL) and ethyl acetate (30 ML) and  di ethyl ether (30 mL) and the
organic layer was Further washed with saturated aqueous 25 sodium
bicarbonate solution (30 mL) and brine (30 mL). The organic layer was
separated, -4'D :1)O7flw7ik1 PCSI[PB]IN16lIN12471  -135 then dried (MgSO.),
filtered and evaporated. Purification by column chroratography,  



eluting with 1:4 to 1:3 ethyl acetate:hexanes, afforded the title compound
as a colourless  oil (2.40 g, 65%). 'H NTMR S (CDC13): 0.01 (s, 3 H), 0,03
(s, 3H), 0.86 (s, 9H), 1.24 (d,  311), 1.49 (s, 3 H), 1.51 (s, 311), 3.64
(dd. 1 H). 3.78 (dd, I H), 4.39 (m, 1 H), 4.46 (m, 111), 5 5.09 (s. 2H),
6.70 (s, 1H), 6.78 (s, It 1). 7.02 (s, 111), 7.08 (s, 1H), 7.35 (m, 6H),
S.32 (br. s.  111); ink 524 (M+l [)-, 522 (M -H)', 14!
-Methvlethvll-lH-pvraxol-3-amine IH 10 2-Chloroacryionitrilc (3.41 mL,
42.59 mmol) was added at RT to a stirring solution ofN- isopropylhydrazine
hydrochloride (4.71 g, 42.6 mmol), potassium carbonate (1 l.8 g, 85.2
mural) in water (50 m Q. The reaction was warmed to 45'C for 4 hours before
cooling back  to RT. The aqueous layer was then extracted with ethyl
acetate (5 x 30 ml-) and the  combined organic layers were dried (MgSO4),
treated with activated charcoal, Filtered and 15 evaporated. The residue
was purified by chromatography, eluting with 6734-100% ethyl  acetate in
bexanes, to afford the tide compound (3.08 g, 58'h) as a 6:l mixture of
authentic  product to regioisomeric product as an oil. The material was
used without further  purification. ill NMR 6 (CDCly): 1.42 (m, 611), 3.58
(by, s, 2H), 4.25 (sept, 1H), 5.58 (d, I H), 7.15 (d, III).  20 The
preparation of 3-1((1S)-2-{((1,1-dimethylethyl}(dimethyl)s ilyljoxv]-1-
mcthylethyl)oxy]-5-((phenylmethyl)oxyjbenzoic acid was described earlier.
Example 24,3-115 AzelldIn-l-ylcxrb nyI]pvrid6 n-2-vllon1-5-11[I5-I-methvl2
25 {rnerhVl~xy)erh~llnryl-N-lN-pyta~n]-3-slbenxamlde  0 ZNH 0 W o
2IM17IIM17a1I P[Tif:R2lwk,rIM12471  -136 A solution of 1,1-dimethylethyi
3-{[(3-hydroxy-5-(((1S)-1-methyl-2-
(methyloxy)ethylloxy}phenyl)carbonyl]amino)-1H-pyrazole-1 -carboxyl ate
(157 mg, 0.4  mmot) and 5(azctidin- l-ylcarbonyl)-2-chloropyridine (95 mg,
0.48 mmol) in acetanitrile  



(2 ml.), containing potassium carbonate (1 ! 1 mg, 0.8 mmol), was heated in
a microwave 5 reactor at 160'C for 6 hours. The reaction mixture was
filtered and the filtrate evaporated  to dryness under reduced pressure and
purified by chromatography on silica, eluting with  511-100% ethyl acetate
in hexane to give a product which was further purified by  chromatography
on silica, eluting with 0.8% methanol in ethyl acetate, to give the
required  product as a white foam (21 mg). 10 'H NMR 6 (CDCI3): 1.25 (d.
3H), 2.30 (quip, 2H), 3.33 (s, 3H), 3.42 - 3.54 (m, 211), 4.12  4.29 (m,
411). 4.54 (q, 111), 6.77 (s, 111), 6.81 (t, 111), 6.97 (d, 111), 7.20 (s,
111), 7.27 (s,  IH). 7.33 (d, 111), 8.01 (d, 211), 8.28 (d, IH), 10.27 (s,
1H); m,<452 (M+11)' The preparation of 1,1-dimcthylcthyl 3-{
[(3-hydroxy-5-( [(1 S)-i -mcthyl-2 15 (methyloxy)ethyl}oxy)
phenyl)caarbonyl)amino)-IH-pyrazole-I-carboxylate is described  below:
1.1-Dimethylethyl 3-11(3-hvdroxv-5-{10$)1-methyl-2- (methyloxv1Ethyl]oxv)
nhcnylkarbonyllaminnI-IH-nrraz lc-I-cutboxvlatc  O Oa~H o- 20 off A
solution of 1,1-dimcthylethyl3-[((3-{[(IS)-
1-methyl-2-(methyloxy)ethyl]oxy}-5-
[(phenylmethyl)oxy]phenyl}carbonyl)amino).1R-pyramle-I-carboxylatc (23 g,
47.8  mmol) in THF (140 mL) and ethanol (140 in-L) was evacuated and purged
with nitrogen  (x3). 10% Palladium on carbon (23 g; 10% w/w) was added and
reaction mixture was 25 evacuated and finally purged with hydrogen gas. The
reaction mixture was left to stir at RT  under a hydrogen balloon for 16
hours. The pal Idiom on carbon was filtered through  diatomaceous earth and
the filtrate concentrated in mcuo to give a white foam (18 g. 97%).  'H NMR
S (d,-DMSO): 1.2 (d, 3H), 1.55 (s, 9H), 3.25 (s, 3H obscured by water
peak), 3.4- 3.5 (m, 2H), 4,7 (m, 111), 6.5 (s, I H), 6.95 (d, I H), 7.0 (s.
IH), 7.1 (s. ill). 8.2 (d. I H), 30 9 .65 (s, IH), 11.2 (s, hr, l11); mh_
392 (NI +H)' WO 2M 171tN170.t 1 PCI1C B 2at16nM12a 71  -137 1.1-D~yleftl
S)- I -methyl-24methyloxykthylloxvlz  



l(nheny4methvl)uYlok-nvl)cwWrtyI)un;3iwl- I N-ovvmwlc- I -rArbqxYlate  a
DIPEA (28.5 mL, 164 mmol) was added to a suspension of 3-[(IS)-2-mcthoxy-(I
5 methylethyl)oxy)-5-{(phenylmethylloxy)benxoic acid (20.7 g, 65.6 mmol).
HATU (31.2  g, 82.0 mmol) and 1,1-dimethylethyl
3-amino-lH-pyrazole-l-carboxylatc (15.0 g, 82.0  mmol) in DMF (30 mL) and
the reaction mixture stirred for 16 hours at RT. Water (250  mi..) was
added and the reaction mixture extracted with diethyl ether (3 x 150 mL).
The  organic layer was washed with saturated brine solution and dried
(MgSO4). The filtrate 10 was concentrated in wzcuo and the residue
crystallised on standing. The crystals were  washed with isohexane to give
to give the desired material as yellow crystals (23.4 g;  73%), m1z 482
(M+H)'. !.1-Dimcthylcthyl 3-amino- ] N-pyraralc-1-c&baxvlate  N- 15
IIIf-Pyrazol-3-amine (42S mg, 5.15 mmol) was dissolved in DMF (5 mL) at 0C
and  treated with sodium hydride (206 mg, 5.15 rmwl) followed by stining
for a further 30 min.  Warned di-tort-butyl dicarbonate (1.12 g, 5.15
rmnol) was then slowly added via syringe  over 5 min and the reaction was
allowed to warm to room temperature and stirred for a 20 fvrthcr 2 h. The
reaction was taken up in saturated aqueous sodium hydrogencarbonate (50
mL) and ethyl acetate (100 nil.). The organic layer was separated then
dried (MgSO4).  filtered and evaporated. Purification by column
chromatography (eluting with 1:1 ethyl  acetate:hexanes to neat ethyl
acetate) afforded the title compound (117 mg) as it white  solid. 1H NMR S
(COCA): 1.62 (s, 911), 4.00 (br. s, 211), 3.81 (d, I H), 7.82 (d, I H) 25
1,1-Dimethylethyl 3-arnino-I11-pyraxolo- I-carboxylate was also made by
reacting a  solution of 1H-pyrazol-3-amine in THE (I gin approximately 15.6
nit) with NaHMDS W o 21M17IIM171111 PCI'IC t32IM14f1M12d 71  138  (2Nt in
TI{F. 1.05 equivalents) then adding a solution of di-tert-butyl dicarbonate
( I  equivalent) in THE (approximately Ig of dicarbonate in 1.9 mL) and
stirring at RT. The  resulting material was crystallised from a mixture of
ethyl acetate and isohexane. 



The preparation of
3-t(1S)-2-methoxy-(1-methylethyl)oxyj-5-([phenylmethy(joxy}hcn7nic  5 acid
was described earlier, Examnlc 25:
3-113-(Azetidin-l-vlcarbonyl)-3-chlorvnyrid',n-2-vllosy)-:ti-fI-methsl- I
H-nvra7ol-3vI)-5-1(35}-t etrahvdrofuran-3-v Iox yl~heenxsmide I N  ON 0 10
A mixture of 3-hydroxy-A'-(1-methyl- l
fl-p)razol-3-y1}S-[(3S)-tctrahydrofuran-3- yloxy]benynrnide (80 mg, 0.26
mmol), 5-(azetidin-l-ylcarbanyl.)-2,3-dichloropyridine (61  mg, 0.26 mnnol)
and caesium carbonate (172 mg. 0.53 mmol) in acrtonitrile (3 mL) was
stirred in a Smith Creator microwave at 160C for 3 hours. The solvent was
removed in  vacun and ethyl acetate (50 mL) added to the residue. The
organic phase was washed with 15 water (20 n1L), brine (50 rnL), dried
(MgSO1), filtered and the solvent removed in wicuo to  give a yellow oil
which was chromatographed on silica. eluting with a gradient of 0-10%
methanol in DCM, to give the title compound as a yellow foam (52 mg). 'I1
N,MR S (CDCi)): 2.16 - 2,24 (2H, m), 2.34 - 2.44 (4I1, m), 3.78 (311, s),
3.89- 4.01 (4 H.  m), 4.24 (2H, t). 4.37 (2H, t), 4.99 (lli, s), 6.80 (11i,
s), 6.89 (1 H. s), 7.23 (1 H, s), 7.30  20 (211, d), 8.16 (111. s), 8.24
(II{, s), 8.73 (111, s); m/z 498 (M+ H)', The preparation of
5-(azetidin-I-yiearbonyl)-2,3-dichlompyridine was described earlier.  The
preparation of 3-hydroxy-N-(1-methyl-I
H-pyrazol-3-y1)5-[(3S)-tetrahydrofiuan-3- yloxy]benzamide is described
below: 25 -v(r 2tfI711XP71N1 PCTIC82o0Grtb2411  - 139  Hrdm
N41-methvl-IH-ovrtLn1-3-vll_5-I(3SI-tc4Avam _yloxvlbcnzamide  nH  fl' N 1
om .N-(I -Methyl- I
H-pvraz.Dl-3-yl)-3-((phenyimdhyl)oxy]-5-((3S)-tetrnhydrofuran3- 



yloxylbenxamide (453 mg, 1.15 mmol) was dissolved in ethanol (5 mL) and
amunonium  5 formate (182 mg, 2.88 mmol) was added in one portion. The
reaction was blanketed with argon and 10% palladium on activated carbon (30
mg) was added. This mixture was heated  to 140C for 10 minutes in a Smith
Creator microwave. The catalyst was filtered off and  the voLatiles removed
in wzcuo to give the title product as a white solid (339 mg).
IiNMR6(CDC1)):2.06-2.14(1H,m),2.15-2.22 (1 H, m), 3.72- 3.73 (311, s), 3.84
10 3.89 (1 H, m), 3.92 - 3.98 (3H. m), 4.88 (111. m), 6.53 (1 H, t), 6.78
(I11, d). 6.89 (I H. s),  6.95 (1 H. s). 7.28 (1 H, d), 9.27 (1 H, s); mfr
304 (M+}1)'. ,V-( 1-Meihvl- Nmvrazol-3-vl)-3-i[ hcnvlmcthvl)oxvl-5-I
3S)-tetrahvdrofuran-3- y1oxvlbcnzamide o QA "- f'~y' - N H  ~D 15 A
suspension of 3-hydroxy-N-( I -methyl-lH-pyrazol-3-yl}5-
((phenylmethyl)oxy]benzamide (450 mg, 1.39 mmol), (3R)-tetrahydrafuran-3-yI
4- methylbenzenesulfonatr (507 mg, 2.09 mmol) and potassium carbonate (481
mg, 3.48  mmol) in acetonitrile (5 raL) was stirred in a Smith Creator
microwave at 160C for 3 20 hours. The solvent was removed in vacua and
ethyl acetate added. The organics were  washed with water (40 mL) brine (40
ml.), dried (MgSO4), filtered and the solvent  removed in vacuo to give a
yellow foam which was chromstographed on silica, eluting  with a gradient
of 0-100`% ethyl acetate in iso-hexane, to give the title compound as a
white foam (452 mg). W o 21 M1711 M 17011 PC I /C R 21M I6JI Ml2a 7 1  -140
'H NMRS(C.DC11):2.09-2.14(111,m),2.14 -2.24(1H,m),3.68(3H.s),3.86-3.91
(111,  in), 3.94 - 3.93 (3H, m),4.39 (1)1, s), 5.03 (211, s), 6.64 (1 H,
t), 6.85 (In, s), 6.96 (1 H, d).  7.07 (1 H, t), 7.27 (1H, m). 7.33 - 1.41
(511, m), 9.31 (111, s); m/z 394 (MOH)`. 5
f3RFTetrahvdrofutan-3-v14-methyibe~n-anesulonote  a  



L , ` b  0 4-Toluene suIfonyl chloride (1.65 g, S.63 mmol) was added to a
solution of R-3- hydroxytctrahydrofuran (0.8 g, 9.08 mmol) and pyridine
(0.88 mL, 10.9 mmol) in UCM  (15 ml). The reaction was stirred at RT for 72
hours. Water (10 mL) and 1 M hydrochloric 10 acid (! rnL) were added and
the mixture extracted with DCM (15 mL.). The organic layer  was washed with
brine (20 niL), dried (MgSD4), tittered and reduced in vacuo to give a
yellow oil which was ehromatograped on silica, eluting with a gradient of
0-5 0% it thy]  acetate in isohexane, to give the desired compound (1.0 g).
tH NMR 5 (CDCly): 2.13 (m,  211), 2.47 (s, 311), 3.90-3.95 (m, 4H), 5.15
(m, 111), 7.37 (d, 211), 7.81 (d, 2H). 15 3-Hv
xy-N-(1-methyl-lH-pvrazol-3-vl)- -1(nhenvlmethvl)oxvlbcnzamide  HUNH  N  6a
A suspension of
N-(1-methyl-lH-pyra2:ol-3-yl)-3,5-bis((phenylmcthyl)oxy]benzamide (1.0  g,
2.42 mmol) was dissolved in ethanol (12 mL) and ammonium formate (229 tttg,
3.63 20 mmol) was added in one portion. The reaction was blanketed with
argon and 10%  palladium on activated carbon (10 mg) was added. This
mixture was heated to 140C for 5  minutes in a Smith Creator microwave. The
catalyst was filtered off and the volatiles  removed in vacuo, the residue
was chromatographed on silica, eluting with a gradient of  30-100% ethyl
acetate in Lco-hexane, to give the title compound as a white solid (378
mg). 25 '11 NMR 5 (d1-DMSD): 3.78 (3H, s), 5.13 (211, s), 6.55 - 6.57 (2H,
m), 6.99 (1 H, s), 7.17  (1 H, s). 7.34 - 7,48 (5H, m), 7 .60 (l H, d),
9.74 (1 H, s), 10.70 (1 H, s); mh 324 (M+H)'. WO 21XI7iIrnnu1
PCCrtt:62(HId/IH12471  -141 N-i-Methyl- H-nyrazol-3-yl1-3.5-bhRnh v methyl
x lbenzamide  H N 60  OxalyI chloride (7.71 mL, 89.7 rttmol) was added
dropwise to a suspension of 3,5- 



dibenzyloxybenzoic acid (20.6 g, 59.8 ramol) in DCh1 (0.5 L) tinder argon.
The reaction 5 was stirred at RT for 6 hours after which time the volatiles
were removed in twcuo. The  residue was taken up in DCM (300 ml.) and a
solution of 1-methyl-lH-pyrazol-3-amine  (5.81 g, 59.8 mmol) in DCM (50 mL)
was added dropwise. The resulting solution was  stirred for 16 hours at RT
after which time a precipitate had formed. The solid was isolated  by
filtration and rccrystallised from ethanol to give the title compound as a
white solid 10 (14.8 g). 'H NNIR 8 (d6-R%ISO): 3.84 (311, s), 5.17 (4H, s),
6.59 (1 H. d), 6.84 (1H, t), 7.33  - 7.46 (12H, m), 7.62 (1 H, d), !0.83 (i
H. s); mh 414 (M+ H)'. Example 26: 3-116-[Anetldin-l-rlcarbc At Y rid]
n,3-YI I o % vl-N-l-methyl-l H-uvrazol- 3-yi)-S-l 35l- t ei ra h v d rofu
rs n-3-v t o ryl be nzo m aide 0N- ~ N N  ~N N 15 0 A mixture of 3-hydroxy-
-(1-methyl-lH-pyrazol-3-yl)-5-((35)-tetmhydrofuran-3- yloxy]benzamide (80
mg, 0.26 mmol), 2-(azetidin-l-ylcarbonyl)-5-bromopyridine (64 mg,  0.26
mxnol), bromotris(aiphenylphosphine)coppcr(I) (49 mg, 0.05 mmol) and
caesium  carbonate (257 mg, 0.78 mmol) in acetonitri le (3 mL) was stirred
in a Smith Creator 20 microwave at 1601C for 6 hours. The solid was
filtered off and the solvent was removed in  vacuo and ethyl acetate (50
ml-) added to the residue. The arganic phase was washed with  water (20
rttl.), brine (50 mL), dried (MgSD4), filtered and the solvent removed in
vacuo to  give a yellow oil which was chromatographed on silica, eluting
with a gradient of 0-101.{6  methanol in DC1f, to give the title compound
as a co)out ess solid (58 mg). This --'U 21MMI11P71u1 PCI/GIJ2IM4AM1;47I
-142 compound was crystallised from ethyl acetate and isohexane using
vapour diffusion  techniques. 1 H N%I It & (Cl3Cls): 2.11 - 2.17 (1 H, m),
2.20 - 2.29 (1 H, m), 2.32 - 2.39 (2H,  m), 3.78 (3H, s), 3.88 (1H, m),
3.95.4.02 (3H, m), 4.25 (2H, t), 4.71 (2H, t), 4.97
(1H.t),6.73(111.t),6.79(111,s),7,11
(1H.s),7.22(1H,s),7.27-7.30(1li,rn),7.36 5 7.39 (111, m). S.12 (111, d).
8.32 (1 It, d). 8.73 (11i, s); ink 464 (SI' H)'. 



The preparation of 3-hydroxy-N-(l-methyl -IH-pyrazol-3-yl)-5-((3S)-
tctrahydrafluan-3- yloxy]benramide and
2-(azetidin-Iylcarbonyl)-5-bromopyridine was described earlier. 10 13x2
mple 27: 3.115drim tidin-I-F'Icarhony1)pyrarln-I- 'lloxy! eV-[ 1-methf'1-1
ff-u-ra7ol- 3-y1)-5-I(3)-tetrahydrnfnran-3-yloxyIben7amide  OHN ~' lib N  N
~0 O M  O A mixture of 3-hydmxy-N-(1-methyl-
lH-pyraxol-3-yl)-5-j(35)-tetrahydroluran-3- yloxy]benzamide (80 mg, 0.26
mmol), 2-(azetidin-l-ylcarbenyl)-5-chloropyrazine (52 mg.  15 0.26 mmol)
and caesium carbonate (172 mg, 0.53 mmol) in acctonitrile (3 rrLL) was
stirred in a Smith Creator microwave at 160C fat 1 hr. The solvent was
removed in vacua and  ethyl acetate (50 on L) added to the residue. The
organic phase was washed with water (20  mL), brine (50 mL), dried (MgSO.),
filtered and the solvent removed in vacua to give a  yellow oil which was
chrotnatographed on silica eluting with a gradient of 0-10% 20 methanol in
ACh1 to give the title compound (36 mg, 31 56) as a white foam. This
compound was crystallised from ethyl acetate and isohexane using vapour
diffusion  techniques, 11 l NMR S (CDCIs); 2.12 - 2.19 (1 H, in), 2.21 -
2.28 (111, m), 2.34 - 2.42 (214,  m), 3.75 (3H, s), 3.88 - 3.93 (1 H, m),
3.98 - 4.02 (311. m), 4.23 (211, t), 4.69 (211. t), 4.95 -
4.97(111.rn),6.80(1H,d),6.87(IH,t),7.23(1H,d),7.27-7.30(1H,m),7.28-7.30
(Ill, 25 m). 5.34 (111, d), 5.84 (111, d), 8.98 (1 H, s); mfr 465 (M+H)'.
The preparation of
3-hydroxy-N-(1-methyl-lH-pyraxol-3-yl)-5-[(3S)-tetrahydmfuran-3-
yloxy]bereamide was described earlier. WO 2IMI7rlwmw PCl'ICHMNOIU2-17I
-143 The preparation of 2-(azetidin-i-ylcarbanyl)-5-chloropyrazine is
descri bed below:  24Arctidin- I -ylcarbonvll-5-ehlcironyrari ne H X  



0 5 Oxalyl chloride (1.55 nil., 17.48 mmol), fullawed by DMF (2 drops), was
added to a  mixture of 5-chloropyrazine-2-carboxylic acid (2.31 g. 14.57
mmol) in DCM (40 mL). The  reaction was stiffed at RT for 2 hours after
which time the volatiles were removed in  vacuo. The residue was taken up
DCM (40 mL) and azetidine (1.08 mL, 16.03 mural) and  triethylantinc (4.46
mL, 32.06 mmol) added. The mixture was stirred at RT for 72 hours. 10 The
volatiles were removed in vacua and ethyl acetate (100 mL) added to the
residue. The  organics were washed with water (100 mL), citric acid (50
nil.), saturated sodium  bicarbonate solution (50 mL), brine (50 mL). dried
(MgSO4), filtered and the solvent  removed in vacua to give it yellow
solid. The residue was chromatographed on silica,  eluting with a gradient
of 50 -100% ethyl acetate in iso-hexane, to give the desired 15 compound as
a yellow solid (2.38 g). tH NMR 8 (CDC[,) : 2.35 - 2.42 (2H, m), 4.26 (2H,
t), 4.67 (2H, t), 8.52 (1H, d). 9.09 (1I1, d). ml-- 19 8 (NI +H)'.
5-Chloroovraxine-2-carboxyic acid 40 O 20 To a solution of
methyl-5-chloropyrttzine-2carboxylare (120 mg, 0.70 mmol) in a mixture  of
acetoniuik (2 mL) and DNIF (1 mL) was added lithium chloride (295 mg, 6.95
mmol).  The suspension was heated to 160C for 5 tins in a Smith creator
microwave after which  time the reaction was diluted with water (10 mL).
Saturated sodium bicarbonate solution  (20 mL) was added and the aqueous
layered extracted twice with ethyl acetate (30 mL). 25 The combined
organics were discarded and the aqueous layer adjusted to pH 4 with IN
hydrochlori c acid. The aqueous phase was extracted twice with ethyl
acetate (20 mL) and  the combined organics washed with water (2 x 20 mL),
brine (10 ml,) and dried (MgSO4).  The volatiles were removed to give the
title compound as a colourless solid (68 mg). 1 H NMR 6 (CDCl3): 7.20 (1 H,
br s), 8.72 (1 H, s), 9.2 1 - 9.21 (1 H, m); mh 157 (M- R). WO
2147j14171111 PC1'IC B21M}t,114124 71  - 144  E:xamnle 28.
3-!I4~ATCtidfn-l-ylcarbonyl]13-thlnxnl-2-ylloxcl-rr11f I CF-1-melhvl-2-
(methyloxs)ethvlloxy -AV-(1-methyl-1H-psraxol-3-yl)henxamide 



Fla\  ~p--T0 N N  I F1  a1--{NY Cesium carbonate (488 mg, 1.5 mmol) was
added to a solution of 3-hydroxy-5-[(IS)-2- 5 methoxy-(1-mcthylethyl)oxv)
N-(1-methyl-IH-pyrawl-3-yl)bcnzamide (153 mg, 0.5  mmol) and 4-(axetidin-
l-ylcarbonyl)-2bromo-l,3-thiazole (206 mg, 0.75 nuncl) in  acetonitri It (5
mL) and the stirred mixture heated at 150C in a Biotage Initiator
Xliernwave apparatus for 8 hours, he mixture was cooled to RT and pressure,
poured onto  water (75 ntl.) and extracted with ethyl acetate (3 x 25 mL).
The combined organic layers 10 were washed with brine, dried (,MgSO4) and
evaporated to a residue which was  chromatographed on silica, eluting with
ethyl acetate, to give the desired material (95 mg).  1H NMR 6 (CDCI4): 1.3
(d, 311), 12 (m, 2H), 3.3 (s, 3H), 3.4-3.55 (m, 211), 3.7 (s, 311), 4.1
(t. 211). 4.4 4.5 (m, 1H). 6.7 (s, 111), 6.95 (s, I H), 7.25 (s, 110, 7.3
(s, 2H), 7.35 (s,  111), 7.65 (s, I H) and 8.8 (s, I H); m/- 472 (M+ H)'.
15 The following compound was prepared in an analogous fashion from
4-(azetidin-l- ylcarbonyl)-2-bromo-1,3-thiaxole and
3-bydroxy-5-[(1-methylethyl)oxy)-N-(1-methyl-lH- pyr znl-3-yl)benxamide
Example Structure muz Nh1R 282 442 H NMR 5 (CDCI1): 1.3 (d, 6H), 2.2 (m,
211),  (M+H)' 3.7 (s, 3H), 4,1 (m, 2H), 4.4 (m. 2H), 4.5 (m,  1 q - a 1H),
6.7 (s, 11), 6.9 (s, 111), 7.25 (d, 2H), 7.3  Gw ' (s, i H), 7.65 (s, M)
and 9.0 (s, M), 20 The preparation of 3-hydroxy-5-[(l5)-2-methoxy-(l
-methylethyl)uxyl-N..(1-methyl -i H- p5mrol-3-yl)benxamide and
3-hydroxy-S-[(I-methylethy()oxyl-N-(1-methyl-1H-pyruol- 3-yl)bcnzamide was
described earlier ar0 Zo4I70171ul PC riGB7IftAK12J7t  - 145  



The preparation of 4-(axetidin-i-yksrbonyl)2-bromo- I,3-thiazole is
described below:  4-( etidin-l -YjF nvl -bromo-I 3-thiawle 0 BF G"fi"g 5 To
a solution oF2-bromothrnzolc-5-carboxylic acid (752 mg, 3.62 mmol) in DCM
(10 ML)  was slowly added oxalyl chloride (0.38 mL, 4.34 mural) and then DM
F (l drop). The  mixture was stirred for 4 hours, following which the
organics were removed in va cuo, and  the residues axeotraped with toluene
(10 mL), The crude material was dissolved in DCM  (10 mL) and slowly added
to a stirred suspension ofazetidine hydrochloride (404 mg, 4.34 10 mmol)
and triethylaminc (1.8 mL, 13 rnmol) in DCM (25 mL), The mixture was
stirred at  RT for 2 hours before the organics were removed in vacua. The
residue was partitioned  between ethyl acetate (50 mL) and water (25 mL),
the organic layer washed with brine (25  niL), dried (Mg504) and evaporated
to a residue which was chromatographed an silica,  eluting with 40% ethyl
acetate in iso-hexane, to give the desired compound (500 mg). 15 'H NMR S
(CDCl3): 2.3 (m, 2H), 4.15 (m, 211), 4.6 (m, 21i) and 8.0 (s, 111): rn/z
249  (hl+H)-. Eiamnle 29: 3-115-(A7etldln-]
-ylmrbonyIlorra7in-2-yllnxyl-5-1I(1 a l-
(hsdrozymethvl)nronvlloxvl-N4f-methyl LN ovrxx l.3-rllbenramidr  Ha~Ya'1<
IOM ..X :r 0  20 a A solution of
5-I(3-{((15)-l-(hydroxymetbyl)propyl]axy}-5{[(1-methyl-iN-pyrazol-3-
yl)amino]carbonyl)phenyl)oxy]pyrazine2-carboxylic acid (12 mg, 0.03 mmol),
azetidine  hydrochloride (4 mg, 0.06 mmol), HATU (14 mg, 0.04 rnmol) and
DIFEA (0.02 mL, 0.11  mewl) in DMF (I mL) was stirred at RT over the
weekend. Water (15 mL) was added and 25 the solution extracted with ethyl
acetate (25 ml,), The ethyl acetate layer was washed with  brine (20 mL),
dried (Mg504), and evaporated to a residue which was ehrornatographed by
preparative HPLC on C18 reversed phase, cluting with 5-95% acetonitrile
(+0.2%a TFA) in --'O21g7nHr,IL41 PCFICtr21MM. HII471 -146- 



water (+0.2% TFA), to give the required product along with 15% of a
ca-eluting impurity  (5 mg). IH NMR b (CDC),): 0.92 (z, 3H), 0.97 (t, 0.4
511). 1.69 (quip, 211), 1.76 (m, 0.3H),  2.34 (quip, 211), 3.76 (m, 211),
3.56 (s, 3H), 4.23 (t, 211), 4.49 (sextet, 1 H), 4.66 (t, 211),  4.77 (m,
0.15H), 6.93 (t, 111), 6.99 (d, 1 H), 7.34 (s, l H), 7.46 (a, I H), 7.50
(s, I H), 8.29 (s,  5 ill), 8.78 (s, 1 H), 10.68 (s, 111), 10.78 (s,
0.15H); m/z 468 (M+H)' The spectroscopic data is consistent with 15% of the
following impurity 3-((5-(azetidin-l-
ylcarbonyI)pyrazin-2-yl)oxy}-5-([(2S)- 2-hydroxybutyl)oxy}-N-( I -methyl-I
H-pyrazol-3- yl)bervaxnidc. 10 The preparation of
5-[(3-{[(I5'y-1{hydroxymethyl)propyl]oxy)-5-([(1-methyl-IN-pyrazol-
3-yl)aminn]carbonyl}phonyl)oxy)pyzazine-2-carboxylic acid is described
below:  5-I(3-(1(lS3-1 [Hvdmxvtnethylhrrunviloxvl-5-f[(1 msShvl-lfl-py(
Q1-3- vl);3znino1carbonyl)phenvl)oxvlovra7.ine- -carbaxvlic acid ZH- I,o q
H  H O So  15 O  Lithium hydroxide monohydrate (6 mg, 0.14 mmol) in water
(1 mL) was added to a solution of methyl 5-[(3-(((iS)
I-(hydroxymcthyl)propyl]oxy}-5-{[(1-methyl-lN-pyraxol-
3-yl)amino]carbonyl}phenyl)oxy)pyratine-2-carboxylate (25 mg, 0.06 mmol) in
THE (l  mL). The mixture was allowed to stir at RT for 16 hours. The T I I
F was removed in wcun 20 and the resulting solution was partitioned between
water (10 ml.) and ethyl acetate (25  mL), the ethyl acetate layer was
washed with brine (10 mL) and dr i ed (MgSO4). The  aqueous layer was then
adjusted. to pH 7 by addition of I M hydrochloric acid and extracted  with
ethyl acetate (25 mL). The ethyl acetate layer was washed with brine (10
mL) and  dried (MgSO4). The ethyl acetate extracts were combined and
evaporated to give the 25 required product (12 rng). m/z 428.44 (M+H)' WO
21rr,ln 07041 PCfrc e200bMP247I  -147 [ (I I-(hydraxy~S}tyllmm~viloxrl-
111-methyl-IH-ovrnxal-3- 



rllaminalearbonyll ht: CRyl)gxy)prratric-2-carboxrlate Fip N H off  :r 0 0
Methyl 5-chIoropyrazine-2-carboxylate (104 mg, 0.60 mxnol) and cesium
carbonate (467  5 mg, 1.43 mmol) were added to a solution of
3-hydroxy-5-{[(IS)-I
(bydroxymethyl)propyl]oxy}-N{i-methyI-IH-pyraxal-3-yl)bcnzamide (175 mg,
0.5 70  mmol), in acetonitrile (5 mL) and the mixture heated in a microwave
reactor at 160C for  330 minutes. The acetonitrile was removed in vacua and
the residue dissolved in ethyl  acetate (25 mL). washed with water (20
mi.), brine (20 mL), dried (MgSO.) and 10 evaporated to a residue which was
chromatographed by preparative HPLC on Cl S reversed  phase, eluting with
5-95% acetonitrile (+0.2% TFA) in water (+0.2% TFA), to give the  required
product (4l mg). 'll NMR 5 (CDCI1): 0.97 (t, 3H), 1.78 (quin, 2H), 3.82 (s,
3H),  3.91 (s, 3H), 4.52 (m, 3H), 4.66 (quin, 1H), 6.59 (t, 1 H), 6.S9 (d,
114), 7.05 (t, III), 7.15 (t.  111), 8.19 (d, 1 H), 8.79 (d, 111), 9.86 (s,
I H); m/a 442 (M+Ii)' l5 3-I lydmxr-5-I[0 51-1-ltvdroxvn
cttnl}oroprlloxrl-N-(I -methyl-1lf-rmnml-3- vI)benzamide OH  To a solution
of 3-hydroxy-5-({(1 S)- 14(methyloxy)methyl]propyl}oxy)-N-( I-methyl - I H-
20 pyrawl-3-yl)benzamide (500 mg, 1.6 mmol) in acetonitrile (25 mL),
iodotrimethylsilane (1.I I mL. 7.8 mmol) was added and the resulting
mixture stirred for 16 hours. Saturated  sodium hydrogencarbonate solution
(10 raL) was added, the solution stirred for 10 minx,  saturated aqueous
sodium thiosulfate (5 mL) was added then the acetonitrile was removed  in
Vacua. The residual aqueous layer was extracted with ethyl acetate (3 x 40
ml.) and the 25 organic layers combined, dried (MgSO.), filtered and
evaporated and purified by column  chromatography, eluting with 85% ethyl
acetate in isohexane, to give the title compound as WO 2IN1x1Nru41
r'CT/CA2IIO6/1WJ2J7)  - 14H  



a colourless foam (405 mg). tH NMR b (d6-UM SO); 0.95 (t, 311),1.5-1.8 (m,
2H), 3.5 (m,  2H), 3.8 (s, 3H), 4.3 (m, I H), 4.8 (t, 1 H), 6.45 (s, 111),
6.55 (s, 1 H), 6.9 (s. 1. 11). 7.05 (s. I H), 7.55 (s, 113), 9.6 (s, I H);
ink 306 (M+H)' 5 3-llvdmxv-5-[i(15)-1-1
(methyloxv)mcthvI}nronvlIoxvl-N-(I-methyl-11f2,13vraxal- - yslbenrantide J
N  OH To a solution of 3-({(15)-)
-j(methyloxy)methyl)propyl}nxy)-N-(l-methyl-31/-pyrazo1-3-
yI)-5-j(phenylmethyl)oxy)bcn7amide (4.6 g, 11 mmol) in 1:1 THF:methanoI
(l00 mL) was  10 added 10% w/w palladium an carbon (450 mg) and the
resulting mixture was stirred under an atmosphere of hydrogen for 6 hours.
The atmosphere was replaced with argon and the  mixture was Altered and
evaporated to afford the tide compound as a white solid (3.6 g).  tH 14MR 8
(CDCI3): 0.95 (t, 311), 1.7 (m, 210, 3.4 (s, 3H), 3.55 (m, 2H), 3.8 (s,
3H). 4.3  (m, i 10, 6.65 (s, 1 H), 6.8 (s, I H). 7.0 (m, 211), 7.2 (m, [H),
73 (s, 1 H). 8.7 (s, 1 H); M/.- 15 320 (M+11)' 3-(E(111( 14
ethvlQxvltnethvlbropyl)oxv)-N(I-mcthvl-lH-p52azo1-3-yp-5- Hvhenv thylbQxv]>
id N- 6 20 To a solution of 3-({(lS)- I-((mcthyloxy)methyl}propyl)oxy)- 5-
[(phenylmethyl)oxy]benzoie acid (4.75 g, 14.4 mmol) and 3-amino
-l-methyl-lH-pyrazole  (2,04 g, 21 mmol) in DhfF (25 mL) was added HA'I'L]
(8.53 g, 22.4 mmol) then DIPEA  (7.0 mL, 40 rmnoi) and the resulting
mixture was stirred for 16 hour. The mixture was  partiti nned between
ethyl acetate (100 ml,) and water (30 nil..), The organic layer was 25
separated, washed with iN citric acid (30 n=1.), water (30 niL), saturated
sodium WO 20071007041 PCT1GB21MI611M12471  -149 bicarbonate (30 mL), water
(30 mL) and brine (30 mL) then dried (MgSO4) and  evaporated. The residue
was purified by column chromatography, eluting with 50% ethyl  acetate in
isohexane, to give the title compound as it colourless oil (4.57 g). 



'H NMR S (CDCI1): 0.95 (t, 3H), 1.7 (in, 2H), 3.4 (s, 3H), 3.55 (m, 211),
3.8 (s, 3H), 4.3 5 (m, 111), 5.05 (s, 211), 6.75 (s, 111), 6.8 (s, 1 H),
7.05 (d, 2H), 7.25 (s, 111), 7.4 (m, 5H), 8.45  (s, 1 H); verb 410 (M+H)'
3-(l(I -1-KMcthyloxy)mcthvllntvpyl}ml-5-f lnhcnrtmcthvl)cxY1bcnxoic acid  0
'o_yo 0r1 60  10 To a solution of methyl 3-({(IS)-
1-[(methyloxy)methyl)propyl}oxy)- 5- [(phenylmcthyl)oxy]banzoate (6.85 g,
20 mmal) in 3:1 THF:methanol (100 mL) was added  IN lithium hydroxide
solution in water (40 ml., 40 mmol), then a fiuther 100 mL water  was added
portionwise at intervals while the resulting mixture was stirred for 2
hours. The  organic solvents were removed by evaporation and the cloudy
solution filtered. The pH of 15 the filtrate was adjusted to 3 by the
addition of 2 NI hydrochloric acid. This was extracted  with ethyl acetate
(3 x 70 rnL). The combined organic extracts were dried (MgSO4) and
evaporated to afford the title compound as a colourless oil which
solidified (6.36 g,). Ill NMR b (CDCIs): 0.95 (t, 3H), 1.7 (m, 2H), 3.4 (s,
3H), 3.55 (m, 2H), 4.3 (m, 1 H), 5.05  (s, 211), 6.8 (s, 1 H), 7.3-7.5 (m,
7H); mfs 329 (M-H)' 20 Meths! 3-(((1 S1-1-I (methyl oxy)mcthyllnronyl )
oxv1-5-1(phenylmethyl)gxylbemnate 6 A stirred solution of methyl
3-hydroxy-5-{[phenylmethyI]oxy}benzoate (7.5 g, 29 mmol),  (R)- I
-methoxy-butan-2-ol (3,76 g, 36.25 mmol) and triphenylphosphine (9.5 g,
3625 WO ZIN171IN171141 P('1'1f:t321MHnM124 71  .ISO mmol) in dry THE (75
mL) was cooled in an ice-bath and a solution of 40% DEAD in  toluene (15.8
rnL, 36.25 mmol) was added dropwise over 30 minutes. The reaction mixture
was allowed to wart slowly to 10C and stirred for 16 hours. The THE was
evaporated  and the residue was dissolved in 30% ethyl acetate in isohexane
and cooled in ice. The 5 resultant precipitate was removed by filtration
and washed with 10% ethyl acetate in  isohexanc. The filtrate was
evaporated and purified by column chromatography, eluting  



with 10% ethyl acetate in isohexane, to give the title compound as a
colourless oil (6.85 g).  'H NMR S (CDC1t): 0.95 (t. III), 1.7 (m, 2H),
3.35 (s, 3H), 3.55 (m, 21.1), 3.9 (s, 311), 4.3  (m, IH), 5.05 Is, 211),
6.8 (s, 111), 7.25 (m, 211), 7.4 (m, 5H); adZ 345 (Ai+H]' 10 The
preparation of (R)- 1-methoxy-hutan-2-ol was described in the literature
(Coke, J. L.;  Shoe, R. S., J. Org. Chem. 38, (1973), 2210-2211 ]. The
preparation of methyl 3-hydroxy-5-{ [phenylmcthyl]oxy} benzoate was
described  earlier. 15 FxamnIe 30: 3-112-(A7etidin-S-F'I
carbonvpnvtimldEn-5-vlloxvi-S-110Sl-l-meths1-2- {methyioxy
ethylloxyl-N-l.3-thizroi-2-ylbenxamIde 0  A mixture of
3-hydroxy-5-{[(15)-2-rnethoxy{S-mcihylethyl)oxy}-N-l,3-thiazol-2 20
ylbenvamide (130 mg. 0.42 mrnol),
2-(azetidin-l-ylcarbonyl)-5-bromopyrimidine (113 mg,  0.46 mmol), ccsium
carbonate (412 mg, 1.26 mmol) and  bromotris(triphenylphosphine)copper(1)
(1 l8 mg, 0.13 mmol) in DMA (5 niL) was stirred  in the it microwave
reactor at 160C for 4 hours. Ethyl acetate (50 mL) was added to the
residue and the organics washed with water (20 mL). brine (50 mL), dried
(Mg504), 25 filtered and the solvent removed in vacuo to give a brown oil.
The residue was  chmmatographed on silica, eluting with a gradient of 0-10%
methanol in ethyl acetate, to  give the desired compound (67 mg). 111 NMR 8
(CDCI,): 1.34 (d, 3H), 2.38 (quintet, 211). WO 21111 71011 7 0 4 1
PCTICUZII WJT12171  -151 3.40 (s, 31-), 3.49 - 3.61 (m, 2H), 4.29 (t, 2H),
4.59 - 4.67 (m, 311), 6.92 (t, 1 H), 6.98 (d,  i H), 7.23 (d. 1 H). 7.44
(t, l11), 7.49 it, 1H), 8.54 (s. 211), 11.96 (s, 111); m/z 470 (M+li)'  The
preparation of 3hydroxy-5-{((1S}.2-methoxy-(
I-methylethyl)oxyI-N-1,3-thiazol-2- 5 ylbcnzarnide was described earlier.
The preparation of 2-(azet din-l-ylcarbonyl)-5-bromapyrimidine is described
below:  2-(Azctidin- I -ylcarbanvll-5-bromonrriimi dine 0  



10 Oxalyl chloride (1.50 mL, 16.79 mmol), followed by ^MF (2 drops), were
added to a  mixture of 5-brntnopyrimidine-2-carboxylic acid (2.86 g, 14.0
mmol) in DCM (40 ML).  The reaction was stirred at RT for 2 boors, the
volatiles removed In wrcuo and the residue  dissolved in DCM (40 ml.).
Azetidite hydrochloride (1.44 g. 15.39 mmol), followed by  uriethy I arnine
(4.29 mL, 30.78 nunol), were added and the mixture stirred at RT for 72 15
hours. The mixture was concentrated in vacua and ethyl acetate (100 mL)
added to the  residue. The organics were washed with water (100 ml.),
citric acid (50 mL), saturated  sodium bicarbonate solution (50 mL), brine
(50 mL), dried (MgSO4), filtered and the  solvent removed in mcuo to give
it yellow solid. The solid was chromatugraphed on silica,  eluting with a
gradient of 50-100% ethyl acetate in isohexane, to give the desired 20
compound as a yellow solid (0.86 g). The preparation of
5-bromopyrimidine-2.carboxylic acid is described in the literature
(International Patent Application WO 20051028452). 25 IWO21H)7HM17rr41
VCTIGB2IMM:IrM12 71  152 Example 31: pen nlnxsl-A' Il-
methyl-If1-oyrarol-3-ylIbernamide 4444 DI~~JI~N- H  {  Y yr`_TT-~~~1 LN N
D 3-(Cyclopentyloxy)-5-hydroxy-N-(l-methyl -lH-pynuol-3-yl)benaamidc (200
mg, 0.67  5 mmol), 2-(a7etidin-I-ylcarbanyl)- 5-chloropyracinc (159 mg.
0.80 mmol) and potassium  carbonate (184 mg, 1.33 minol) were dissolved I
suspended in acetonitrile (3.5 nit.). The  reaction mixture was heated for
4 hours at 120C in a microwave reactor. The mixture was  cooled, filtered
and concentrated in vacuo. The crude product was chromatographed on
silica, eluting with 0-5% methanol in DCM, to give the required product as
a white foam  



10 (282 mg). III NMR b (d6-DMSO): !.61 (m, 211), 1.74 (in. 411), 1.94 (m,
211), 2.30 (m, 2H), 3.78 (s,  3H). 4.10 (t, 2H), 4.57 (t, 211), 4,94 (m,
111), 6.57 (d, 111), 7.01 (t, Ili), 7:12 (m, 111), 7.47  (m, ill). 7.60 (d,
111), 8.55 (d, 111), 5.68 (d, 111), 10.80 (s, Ili). mh 463 (NMI)* 15 The
following compound was made in an analogus fashion from
3-cyclopentyloxy)-5- hydroxy-N-(l-methyl-lH-pyranal-3-yl)benzarnide and
5-(autidin-l-ylcarbonyl)-2,3- dichlorapyridine. Example [ Structure mix Ii
NDMR (dr-1331SO) 318 496 8: 1.69 (m, 2H), 1,82 (m, 4H), 2.03 (m, 214),
(WHY 2.34 (m, 211), 3.99 (s. 3H).4.14 (z, 211), 4.45  (t, 2H), 5.03 (m.
l11), 6.65 (d. I H), 7.06 (t, ~YYYYA 1 H), 7,47 (t, I H), 7.54 (t, 1 H),
7.68 (d, ! H).  8.30 (d, I H), 8.42 (d, 111), 10.87 (s, 1H).  The
preparations of 2-(azetidin-1 ylcarbonyl)-5-chloropyrazine and
5-(azctidin-l 20 ylcarbonyl)-2.3-dichloropyridine were described earlier.
The preparation of 3{cyclopentyloxy}5-hydroxy-N{1 methyl- iN-pyrawl-3-
yl)benzamide is described below: WO 11KI710071u1 PCTjGB21Klonw241t  -153
34C pdn wlvxv)-5-h. vdw.Ay~Vdl-methyl-1Hnmz 3-vJ)bcnza  N k QM 1{
3-(Cyclopentyioxy)-A`-(l -methyl - l H-pyrawl -3 -y I)-5
-[(phenylmethyl)oxy)bcnramide  (1.87g, 4.78 tttmol) was dissolved in
ethanol (40 mL) and 10% palladium on charcoal (102  5 mg) catalyst added
under argon. The reaction was stirred under an atntosphrrc of hydrogen for
86 hours, then filtered through Celitem and concentrated in vacua to a
Iight brown solid  (1.3 I g). tH NMR 6 (de-DM SO): 1.54 (tn, 2H), 1.76 (m,
4H), 1.96 (m, 2H), 2.75 (s, 1 H),  3.83 (s, 3H), 4.91 (m, 111), 6.49 (m, 1
H), 6.61 (m, 1 H), 6.98 (m, 111), 7.06 (m, I H), 7.65 (s.  III). 9.73 (br
s, l H); mlz 302 (M+11)' 10 



3 axntvloxv} A'(1- thyl-lH-avraz 1-3-y1M-I(nhcnvlmcthvlloxylbenraavdc  o _
0' 0 ) ; A 4 N  c 3-(Cyclopentyloxy)-5-[(phenylmethyl)oxy]benxoic acid
(3.14g, 10.0 mmol), 1-methyl-iH- pyrazol-3-amine (1.95g, 20 mmol) and IiATU
(4.95g, 13 mmol) were dissolved in DMF  15 (12.5 ml.) then DUPEA (3.49 ml.,
20 mmol) was added. The resultant mixture was stirred at RT For 20 hours.
The mixture was quenched with water (150 mL) and cxtmcted with  ethyl
acetate (2 x 75 mL), washed with brine, dried (R1gSO4), filtered and
concentrated in  vccuo to leave a yellow oil. The residue was
chramatographed on silica, eluting with with  0.30'4 ethyl acetate in
isohexane, to give the desired product as a clear gran (3.878). 20 'H 14MR
6 (CJ)CI1). 1.59 (m, 4H), 1.83 (m, 4H), 3.79 (s, 311), 4,76 (m, 1 H), 5.08
(a, 2H),  6.66 (t, I H), 6.82 (m, 111), 7,01 (m, 1 H), 7.08 (m, I H), 7.26
(m, Ili), 7.33 (m, 1 H), 7.35- 7.45 (m, 411), 8.67 (s, I H); nt.*392 (M+H)'
--p 21K17IIKI7u41 PCIiG8211416r1K124?I  -154 3-(CyclgX rv axy)5d(nhenvjW 1
Y}henmic acid  ra  Methyl 3-(cyclopentyloxy)-5-((phenylmethyl)oxy]benioate
(9.25g, 28.34 mmol) was  dissolved in T1W (120 mL) and a solution of
lithium hydroxide mono hydrate (3.49 g, 85.0 5 mmol) in water (60 nil-)
added. The bi-phasic solution was stirred at RT for 16 hours  (LCA15
indicated reaction 80% complete), methanol (15 tnL) added and the mixture
stirred  for a further 4 hours. The THE was removed in vacuo then water (40
mL) added and the pl l adjusted to 7 with hydrochloric acid. The solid was
collected and washed thoroughly  with cold water (8.85 g). 10 '11 NAM b
(da-DI-ISO): 1.64 (m, 2H), 1.76 (m, 4H), 1.96 (m, 2H), 4.39 (m, 1 Ii), 5.19
(s,  2H), 6.80 (s. 1 H), 7.07 (s, I H), 7,16 (s, 1 H), 7.34-7.53 (m, 511);
mh 311 (Ai4l l)'  3devcloneuty]Q, -51(uhenyltnethsl)axvlhenxnate Methyl V 0
(?1 Y  



~v  15 Methyl 3-hydroxy-5-((phenylmethylloxy}benzoate (10 g, 38.7 mmol),
1-cyciopentanol (6.135 mL, 58.07 mmol) and triplxny lphosphine (15.24g,
58.07 mrool) were stirred under  argon in THE (166 mL) and cooled in an ice
bath to 5C. DEAD (25.3 ml., 58.1 mmol)  was added dropwire to the mixture,
maintaining the internal temperature in the range 5 - IOC. Stirring was
continued for 16 hours. The mixture was concentrdted in vacuo, re 20
dissolved in ethyl acetate (60 mL) and isohexane (60 mL), the resultant
precipitate  removed and the solution concentrated in vacua to give a
yellow ail. The residue was  chromatographed on silica, eluting with 0-30%
ethyl acetate in isohexaae, to give a  colourless oil which cryxtallised to
a white solid under vacuum. WO 2007;007W1 PCI'ICH21KWMI2I71  -155 tH NSIR 5
(CDC13): 1.62 (m, 2H), 1.71-1.98 (m, 6H), 3.90 (s, 3H), 4.76 (in, 1H), 5.08
(s,  21t), 6.69 (m, 111), 7,16 (m, IH), 7.23 (m, 1H), 7.29-7.44 (m, 5H);
nth 325 (,M+H)' The preparation of methyl
3-hydroxy-5-(fphenylmethyljoxy)benxoate was described  5 earlier. Example
32: 3-f l lAxetidia-l-vlcarbonyl}nyridin3-} Iloxt }-$-(cvclovent~
Ilpxvl-A'~ l- methyi-lH-pvra7jol-3-yflbemamide pp ^ ~ 1 ,N  ~ N AAN  ~ O
~N N O 10 3-(Cyclopentyloxy)-5-hydroxyN41-methyl-lH-pyrazol-3-yi)benntmide
(200 mg, 0.67  mmol), 2-(azeddin-1-ylcarbonyl)-5-bromopyridine (193 mg,
0.80 mmol),  bromotris(triphenylphosphine)copper (186 mg, 0.2 minol) and
caesium carbonate (230 mg,  0.70 rniuol) were dissolved I suspended in DMA
(3.5 mL). The reaction mixture was  heated for 40mins at 200C in a
microwave reactor then allowed to cool, filtered and 15 reduced in vacuo.
The crude product was purified by chromatography on silica, eluting  



with 0-100% ethyl acetate in isohexane, to give the desired compound as a
slightly yellow  foam (176 mg). 111 14MR 8 (d6-DM SO): 1.61 (m, 2H), 1.73
(m, 414), 1.94 (m, 211), 218  (m, 211), 3.78 (s, 3H), 4.08 (t, 2H), 4.59
(t, 2H), 4.95 (m, I H), 6.56 (d, I H), 6.88 (1, 1 H),  7,28 (in, I H), 7,43
(t. 1 H), 7.56 (m, IH), 7.59 (d, l H), 7.99 (d, i H), 8.41 (m, 1 H), 10.85
(s,  20 1 H); mlz 462 (M+li)' WO 21H7AK1 71W 1 PiTIGA20H611 12J; 1 -156-
Examole3 - 3 115-(Aartidln I -vicar bon-'I]nyrpAn Z vlloxy] 5-1HIR 2R]-2
hrdrox+ 1  methrlaran-1lozyI-+V-(1-methyl-llf-vvrazal-3-rgbenramlde and
3-H54A7ctidln-l-rlcarbonvI]nxrarin-2-e11oxv 1-5-{I(1S Ac' -2-hydroxy-t-
methtlnranrlloxrl ~-(1-methSl-Ifl-n-ra~ok3--l]benaamlde{1:11 ~N- HD, Y r N
N  C'N t4 5 0 DIPEA (0.26 mL, 1.5 mmol) was added to a mixture oF5-((3-(
{(]R,2R)-2-hydroxy-l- tnethylpropyljoxy}-5- {{(I-methyl- I
H-pyrazol-3-yl)aminojcarbonyl }phenyi)oxy{pyrazinc- 2-carboxylic acid and
5-{(3-{ [(I S,2S)-2 -hyd rox y- I -methylpropyl}oxy} -5-{ If 1-methyl- I H-
pyrazol-3-yl)aminolcvhanyi)phenyl)oxy]pyrazine-2-carboxylic acid (I:1)
(0.16 g.0.37 10 mmol), azetidine hydrochloride (71 mg. 0.75 mntol) and HATU
(299 mg, 0.79 mmol) in  DMF (5 ntL) and stirred at RT for 72 hours. Ethyl
acetate (40 mL) was added and the  mixture washed with water (2 x 30 mL),
brine (30 mL) dried (Mg504), filtered and  reduce! in tx+can to give a
yellow oil which was chromatographed on silica, eluting with 0- 100% ethyl
acetate in isohexane to give the titled mixture of diastetaisomers as it 15
colourless ail. The mixture was separated by chiral preparatory HPLC on a
Chiralpak IA  (250 mm x 20 toot) EGO 14 column, eluting with 30% ethanol in
tertbutylmethyl ether.  The first diastemomer eluted, Example 33a, was
isolated as a white foam (13 mg). 'H NMR 5 (CDCI)): 1.19 (d, 311), 1.23 (d,
311), 2.26 - 2.34 (m, 3H), 3.74 (s, 3H), 3.77 - 3.85 (m, I H), 4.13 - 4.23
(m, 311), 4.63 (t. 211), 6.72 (d, 1 H), 6.86 (t, l H), 7.16 - 7.22 (m,  20
211), 7.27 - 7.30 (m, Ill), 8.27 (d, 111), 8.31 (s. 111). 8.79 (d, 1 H);
xt/z 467 (14+11)' 



The second diastereomer eluted. Example 33b, was isolated as a white foam
()9 mg).  'H A'MR S (CDC)1): 1,19 (d, 3H), 1.22 (d, 3H), 2.27 - 2.36 (m,
311), 3.73 (s, 311), 3.76 - 3.84(m,
IH),4.I3-4.22(m,311),4.62(t,211),6.72(d, IH),6.86(t, I H), 7.17 - 7. 19 (m,
25 1 H), 7.21 (d, 1 H), 7.28 (t, 1 H), S.26 (d, 1 H), 8.40 (s, 1 H), 8.79
(d, 111); ntlz 467 (,1+H)'  The preparation of a mixture of 5-((3-{ [(I
R,2R)-2-hydroxy- I -methylpropyl}ox)'}-5-f [(I -
methyl.lH-pymzol-3-yl)arrtino]carbonyl}phenyl)oxy}pyrazine-2-carboxylic
acid and S. w1) 21 07/1P07iu1 PC"r1C82006R102471  -157
[(3-{[(1S,2S)-2-hydraxy- l-methylpropyl]oxy}-5-({() -methyl-I H-pyrazol-3-
yl)amino]carbonyl)phenyl)oxy)pyeazine-2-carboxylic acid (1:1) is described
below:  5-1(3.1I(1R.2R7-2Hvdroxv- I -methy1nroovlloxYl-5-t I(1-methyl-1
H-orrttwl-3 5 vl)i karbonXI)uhenvl)oxr uyrarine-2-carboxylic ncid and
5.10-11(1S.2.St-2-}lydrwtv1-nxt y1pmns'llaxs -methyl-I ff-nvraw]-3-
yftdminalcarbony17 nhenvi)oxr1oyrarine-2-carhoxylic acid (1:17 I-r NQO  HO
J N  O 10 Lithium hydroxide moaohydrate (38 mg, 0.88 mmol) in water (3 mL)
was added to methyl  5-[(3-(((1 R,2R)-2-hydroxy- I -methylpropy
Iloxy}-5-{((I -methyl- I H-pyrnzol-3- yl)amino]carbenyl
)phenyl)oxylpymzine-2-carboxylate and methyl 5-[(3-{ [(IS,2S)-2- hydroxy- I
-methylpropyl]oxy)-5- ((() -methyl- 1H-pyrazol-3-
yl)amino)carbonyl}phenyl)oxy)pyrarine-2-carboxylate (1:1) (0.26 g, 0.59
mmol) in THE 15 (6 mL) and the mixture stiffed at RT for 72 hours. The THE
was rerrwved in vacua and the  aqueous residue adjusted to p113 with citric
acid, then extracted into ethyl actetate, washed  with water (30 mL), brine
(30 ml.), dried (MgSOA), filtered and the solvent removed in  vacua to give
the desired compound as a white solid (0.16 g). 111 NMR 5 (de-DMSO): 1.16
(d, 311), 1.26 (d, 3H), 3.84 (s, 3H), 4.20 (m, 1 H), 4.49 (m,  20 1 H),
4.89 (d, 1 H), 6.64 (d, 1 H), 7.13 (t, 1 H), 7.49 (s, 1li), 7.59 (s, 111),
7.67 (d, 111), 8.72  



(d, 1 H), 8.95 (d, l11), 10.93 (s, 111), 13.53 (s, l H); mh 426 (M-li) WO
210700,041 i'I[ ~ R 21 ftuj rl l2~ : l  -I58 L yl5-lU-iIIIR.
=hydmxy-i-methvlnroovlloxv}-5-41(1-methyl-lH-nsrn a1.3-
vlkiminolcnrbonvl}phenylbxylnvrazine-2-carbaxylate and Methyl
i-1(3-{I(1$25} 2-hvdrexvl-methvln:unvlloxv}-5-{f(1-methyl-Ili-nvraxol-3- I
mi ca onvl} hcnvllasvlnnaxino-2-ratr6axvlatc (1.k] Hp H  '0 N 0  A mixture
of 3-hydroxy-5- ([(I R,2R)-2-hydmxy- I-tnethylpropyl]oxy) -N (1-methyl-1 H-
pyrazol-3-yl)bcnzamide and 3-hydroxy-5-{ [(I5,2.5)-2-hydmxy- I-methylpropy
1]oxy}-N-(I- methyl-lH-pyraznl-3-y'1)bcazatnide (1:1) (230 mg, 0.75 mmol).
mcthyl 5-chloropyrazine 10 2carboxylate (195 mg, 1.13 mmol) and potassium
carbonate (208 mg, 1.51 mmol) in  acetanitrilc (5 mL) was stirred in a
microwave reactor at l30C for 3 hours. The solvent  was removed in wcuo and
water added. The mixture was acidified, extracted into ethyl  acetate and
the combined organics washed with brine, dried (MgSO4), filtered and
reduced  in warn to give a yellow foam (265 mg), which was used in the next
step without further 15 purification. 'H NMR 8 (CDC13): 1.29 (m, 6H), 1.99
(s, IH), 3.80 (s, 3H), 3.90 (quintet. I H), 4.05 (s. 3H), 4,25 (quintet, i
H), 6.82 (d, I H), 6.95 (t, 114). 7.30 (m, 2H), 7.39 (s, ) H).  8.55 (s, I
H). 8.55 (s, 1 H), 8.86 (s, 1 H); mla 442 (lot+H)" The preparation of
3-hydroxy5-{ j(IR,2R)-2-hydmxy- I -methylpropylloxy}-N-(4 -methyl- 20
1lf-pyrazol-3-yl)bcnxarnide and 3-hydroxy-5-{ [(IS.2S)-2-hydmxy- l
-methylpropyl]oxy }- N-(1-methyl-I if-pynzol-3-yl)benzamide ( i: 1) was
described earlier, W'[3 21M17040711-I1 PCI'X82906A002J71  -159 in mple 34:
3-t15-AzetIdln-1-ylcarbonyl)-13-thinol-2-vlIQxv1-5-1[[1.fl-l-met hyl-2-
(methvloxv)ethvlloxv! R-(,S-methvlpvn71n-2-vllhenxpamide C ht 



I 0  L' 8 Cesium carbonate (489 mg. 1.5 mm^1) was added to a solution of
3-hydroxy-5-t[(IS)-1 5
methyl-2-(methyloxy)ethylloxy}-N-(5-methylpytnzin-2-yl)benzamidc (159 mg,
0.5 mewl)  and 5-(afetidin-l-ylcarhonyl)-2-chloro-1,3-thiazolc (152 mg,
0.75 mtmol) in acetonitrile (5  mL) and the stirred mixture heated at 120C
in it microwave reactor for 1 hour. The  mixttrr was cooled to RT and
ambient pressure, the at:etvnitrile evaporated in vacuo, the  residue
partitioned between water (25 mi.) and ethyl acetate (50 mL),the organic
layer 10 washed with brine, dried (MgSO*) and evaporated to a residue which
was  chromatographed on silica, eluting with ethyl acetate, to give the
desired product (IS 1 mg).  'H NMR S (CDCi3): 1.3 (d, 3}I), 2.35 (m, 2H),
2.5 (s, 3H), 3.3 (s, 3H), 3.45 -- 3.55 (m,  2H), 41 - 4.4 (m, 411), 4.55
(m, IH), 7.0 (d, IH),7.35 (d, IH), 7,45 (s, 1 H), 7.45 Is, I11),  8.05 (s,
I H). 8.4 (s, I H) and 9,45 (s, 1 H). mh 434 (M+H)'. 15 The following
compounds were synthesised in an analogous fashion from either 3-
hydroxy-5-(((I S)- I
-methyl-2{methyloxy)ethyl]cxy}-N-(5-tnethylpymzin-2-yl)benzamide  ^r
3-hydroxy-5j(1S)-2-methoxy-(I-mcthylethyl)oxyl-N-(1-methyl-IH.pyraxo1-3-
yl)beozsntide and the appropriate halogenated heterocycle: Example
Structure ink NMR 34a 512 1H NMR 3 (CDCI3); 1.3 (d, 3H), 2.3 (m 211),
(M+H)' 2.5 (s. 311), 3.3 (a, 3H), 3.45 - 3.55 (m, 2H), 4,1  ' Y " N - 4.35
(m, 4H), 4.55 (m, 1H), 6.9 (d. 1 H), 7.2 (d, [1N ('T 0 1 H), 7.35 (a. I H),
8.05 (a, 1 H), S.I (t, I H), 8.2  a a (d, 1 H), 8.3 (s, I H) and 9.45 (s, 1
H), WO 2007141 070$1 PC I'IG 0211f 16f1 12171  - 160  3dh*'" 474 H NMR 5
(CDC],): 1.3 (d, 311), 2.3 (m, 214).  .o c + ~~ ~~r (M+}i)' 2.5 (s, 3H).
3.3 (s, 3H), 3.45 - 3.55 (m, ZH), 4.2  (t, 211), 4.55 (m, I Ft), 4,65 (t,
219, 6.9 (d, [yY"~ I H),7.25 (d. I H), 7.35 (d, I H), 8.05 (a, I H). 8.3  



c (s, IH), 8.45 (s, I H) 8.8 (s, I H) and 9.45 (s, I H).  34c 478 H NMR 6
(CDC11): 1.3 (d, 3H). 2.3 (m, 2H). ()4+}1) 2.5 (s. 3H), 33 (s, 3H), 3.45
-3.55 (m, 2H),  ~M ".ia 4.15-4.35(ra,4H),4.55(m,IH),6.8(d,iII),  c 6.95 (d,
IH), 7.2 (s, 1 H), 7.35 (s. 1 H), 8.0 (dd, 111). 8.05 (s, 111), 8.35 (d,
111), 8,5 (s, I H) and  9.5 (s, III). 34d 484 'H NMR b (CI)CI1): 1.3 (d,
3H), 2.2 (m, 211),  (NI+H)' 2.5 (s, 3H), 3.3 (s, 311). 3.45 - 3.55 (m. 2H).
4.15 (t. 2H), 4.4 (t, 21-i), 4.55 (m, 111). 7.0 (d,
111),7.3(d,IH),7.45(s,1H),7.65(s,IH),8A5  (s, 111). 8.4 (s, 110 and 9.45
(s, I H). 34e 498 'FI NMR 8 (CDC 13); 1.3 (d, 311), 2.25 (m, 2H).  ,a a
k~"! (it1+H)' 2.45 (s, 311), 15 (s, 3H), 3.3 (s, 3H), 3.45 - 3.55  (m,
211), 4.1 -4,2 (1, 4H), 4.55 (rn, 111), 7.0 (d,  u L-1 111), 7.35 (d, 2H),
8.03 (s, I H), 8.4 (s. 1 H) and  9.45 (s, IH). 34f * 486 H NMR E (C1)Cly):
1.3 (d, 313), 2.25 (m, 211), o .I o "J. f' (h1+11)` 2.5 (s. 311). 3.3 (t,
3H), 3.4-3.55 (in, 2H), 3.7 (s.  3I}), 4.1 - 4.2 (t, 4 H), 4.5 (1n, I H),
6.7 (s, 111),  or 6.95 (s. 1 H), 7.2 (d, 1 H). 7.3 (d, 214) and 8.6 (s,
IH).  The compound was partially erystalIised from diethyl ether; mpt:
melting onset 80.7DC.   Ex ample34b, 3-( -ykarbanyl)pyrazi
n-2-yl]oxy)-5-[[(1S)-1-methyl-2-
(methyloxy)ethyl]oxy}-N-(5-methylpyrazin-3-yl)benmmide, was also prepared
in the  fnllowing manna. 5
Amixtureof3-hydroxy-5-([(IS)-1-niethyl-2-(mcthyloxy)cthyl]oxy}N-(5-methylpy
razin- 2-yl)benzamidc (25.4 g. 80.0 mmol),
2-(azetidin-l-ylcarbonyl)-5-chIoropyrazine (17,4 g,  SS.0 mmol) and
potassium carbonate (33.1 g, 240 mmol) in acetonitrile (254 mL) was  



heated at 60C for 24 hours. The solvent was removed by evaporation and the
residue WO 21M171007011 PC17(:6 2 0)6 /01 2;71  - 161  partitioned between
ethyl acetate (15 vol) and water (10 vol). The layers were separated.,  the
aqueous layer further extracted into ethyl acetate (2 x 10 vol) and the
combined  organics washed with water (2 x 5 vol), brine (5 vol), dried
(MgSQ+), filtered, concentrated  in vacua. The residue was chromatogmphed
on silica, eluting with ethyl acetate, to give the 3 desired compound as a
foam (33.7 g). The pure material was dissolved in hot ten- butylmethyl
ether (30 viols), seeded with genuine crystalline sample (the seeds were
isolated from a small scale crystallisation when material was dissolved in
a minimum  amount of hot rerr-butyhnethyl ether then isohexane added and
the flask scratched to  promote crystallisation) and stirred overnight, The
mixture was cooled and the crystal line 10 material (melting onset I10.3C)
collected by filtration (29.1 g). i H NMR S (d6-UMSO): 1.27 (d, 311), 2.30
(quip, 2H), 2.49 (s. 3H), 3.31 (s, 3H), 3.47 - 3.56 (m, 211), 4.10 (t,
211), 4.57 (t, 211), 4.79 (td. 1 H), 7.13 (t, I H), 7.48 (td, 1 H), 737
(id,  111), 8.36 (d, 1 H), 8.56 (d, 1H), 8.69 (d, lli), 9.26 (d, 111),
11.00 (s, 1 H); nfr 479 (M+H)- This crystalline form could be convened to a
different crystalline form by plaeeing 15 approximately 30mg of material in
a vial with a magnetic flea, and adding approximately I  mL of water. A few
(3) drops of methanol were added to this, and the vial was sealed with  a
lid. The slurrywas then left to stir on a magnetic plate at 1ZT (25C).
After 3 days, the  sample was removed ftvm the plate, the lid removed and
the slurry left to dry under  ambient conditions. The new crystalline Form
(melting onset 110.2C) was shown to be 20 different by XRPD analysis. The
title compound may also be crystallised by stirring a slurry of the
compound in water.  The preparation of 3-hydroxy-5-(((1S)- I-methyl
-2-(nicthyloxy)ethyl]uny)-N-(5- methylpyrazin-2-yl)bennaraide is described
below: 25 3-Hvdroxv-5-4 If I Al meth dmeihyloxykthyllaxrl N-(5-rncthylo
ijn?  vllbenzamidc CH  10% Palladium on charcoal (700 mg) was added to a
solution of 3-([(1 S)-1-methyl-2- 



(methyloxy)ethyl]oxy)-iV-(5amethylpyraxm-2-yl)-5-[(pbenylmethyl)oxy]bennmid
e (7.0 g, WO 3IM17IIMP7(11I PCI'IC02tH MNP 471  -162 17.2 mnol) in ethanol
(125 mi.) and the mixture stirred at RT under a hydrogen  atmosphere for 4
hours. The catalyst was removed by filtration and the ethanol evaporated
in vacuo. The residue was crystallised Frain ethyl acetate to give the
desired compound  (4,22 g). 'H NMR 6 (CDC13): 1.25 (d, 311), 2.5 (s, 311),
3.3 (s, 3H), 3.A - 3.5 (nL 2H), 4.5 5 (m. I H), 6.3 (br, 1 H), 6.55 (s, 1
I1). 6.9 (s, 111), 6.95 (s, 111), S.05 (s, 111), 8.45 (s, I H) and  9.5 (s,
111). ,n/z 318 (M4-H)'. This reaction was also carried out using methanol
as solvent and using 5 bar pressure of  hydrogen. 10 3-f if
IS)-1-Methyl-2-(mclhYlwxYkthY11oxyI-N45methyloyralan-2-Y1)-5- I(trhen v
lmcthyl }GxY)bcrvamide .o~o rNtl-N~  6 Oxalyl chloride (2.1 niL, 24.0 mmol)
was added to a solution of 3-[(1S)-2-mcthoxy-(1-
methylethyl)oxyj-5-((phenyImethyl joxy) benzoic acid (6.32 g, 20.0 mmol) in
DC41(100  15 ml-) and the mixture stirred at RT for 4 haurs. The mixture
was evaporated iii vccuo to a residue, which was taken up in DCM (25 mL)
and added to a stirred mixture of 2-amino-5- methylpyrazine (2.29 g. 21.0
mmnl) and pyridine (1.94 ml, 24.0 nunol) in ACM (100 mL)  at 5C - 10C. The
mixture was stirred at RT for 18 hours, the DCM evaporated in vacuo.  The
residue was partitioned between water (50 mL) and ethyl acetate (150 mL),
the 20 organic layer washed with brine, dried (Mg504) and evaporated to a
residue, which was  chrotnatographed on silica. eluting with 50% ethyl
acetate in isohcxanc, to give the desired  compound (7.0 g). 'H NMR 5
(CDCir): 1.3 (d, 311), 2.5 (s, 3H), 3.3 (s, 3H), 3.4 - 3.5 (m,  2H). 4.5
(m, 111), 5.0 (s, 211), 6.7 (s, l H), 7.0 (s, 1 H), 7.05 (s, I H), 7.35 (m,
5H), 8.05 (s, I H), 8.3 (s, 1 H) and 9.5 (s, I H). mfr 408 (,,M+H) '.  25
The preparation oft-amino-5 methylpyrazinc is described in the literature
[Terrohedron  Leer. 2002. 92S7]. 



WO 2W7100701 PCr'!C B2U1161r102J71  -163 The preparation of 3-[(!
S)-2-methoxy.( I -methylethyl)oxy]-5-( [phenytmethyl]oxy}barzoic  acid was
described earlier. The preparation of
3-hydroxy-5-[(1S)-2-methoxy-(l-methylethyl)oxy)-N-(l-methyl-lN-
pyrazol-3-yl)benzamide was described earlier. 5 The preparations of the
halogenated heterocycles 5-(azetidin-I-ylcarbonyl)-2-chlom-l,3- thiaxolc,
5-(azetidin- I -ylcarbonyl}2,3-dichloropyridine,
2-(azetidin-l-ylcarbonyl)-5- chloropyrazine,
5-(azetidin-i-ylcarbanyl)-2-chloropyridinc and 4-(azetidin-I-ylcarbonyI)-
2-bromo- 1,3-thiazole were described earlier. The preparation of
5-(asetidin- I-ylrarbonyl)-2-bromo-4-methyl-l,3-thiazole, used in  10
Examples 34of, is described below: S Are6din-1
-vlcarbonvl)-2-broma+uK-thrl-13-thiazole  N  N Qxalyl chloride (0.47 raL;
5.41 mmol) was added to a solution of 2-bromo-4-methyl-I,3- 15
thiazole-5-carboxylic acid (1.0 g; 4.5 mmoi) in DCM (25 mL). The mixture
was stirred at  RT for 18 hours. the DCM was evaporated in vacua, the
residue azeotroped with toluene (2  x 5 mL) and added to a solution of
aaetidine hydrochloride (503 mg; 5.41 mrnol) and  triethylamine (2.3 mL;
16.2 mrrtol) in ACM (50 mL). The mixturt was stirred at RT for 18  hours,
the DCM evaporated in vacua, and the residue partitioned between water (75
mL) 20 and ethyl acetate (150 mL). The organic Iayer was washed with brine,
dried (htgS[7r) and  evaporated to a residue which was chromatographed on
silica, eluting with 40% ethyl  acetate in isohexane, to give a solid which
was crystallised from ethyl acetate 1 isohexsne  to give the desired
compound (490 mg). 1H NMR S (CDCI3): 2.35 (m. 2H), 2.55 (s, 3H)  and 4.1
(t, 4H). 25 WO2ff171IM1711J1 P( CF12aNIGIIMl2471  -164 Ex ample 35: 3-1154A
zetidIn-I-vlcarboncll-3-chloromridln-2-vI Ioxyl-S-III- 



methvlethyIlnsvI-t-(5-methyIpyra7.In-2-vlllrenra mide ~y p Y"'  0 Cesium
carbonate (489 mg, 1.5 mmol) was added to a solution of 3-hydroxy-5-[(l- 5
methylethyl)axy}-N-(5-methylpyraun-2-yl)bcnzamide (144 mg, 0.5 mmnl) and 5-
(azctidin1-ylcarbonyl)-2,3-dichloropyridine (173 mg, 0.75 mmol) in
acetonitrile (5 mL)  and the stirred mixture heated at 120C in a microwavc
reactor for I hour. The mixture was  cooled to ItT and ambient pressure,
the acetorutrile evaporated in %acuo, the residue  partitioned between
water (25 ml-) and ethyl acetate (50 mL). The organic layer was L0 washed
with brine, dried (MgSO4) and evaporated to a residue which was
chromatographed on silica, eluting with 75% ethyl acetate in isohexanc, to
give the desired  compound (167 mg). 1 1 [ NMR S (CDCls): 1.3 (d, GH). 2.3
(m, 2H), 2.5 (s, 3[ 1), 4.1 - 4.3  (m, 4H), 4.55 (m, 111), 6.85 (d, 111),
7.2 (d, I H), 7.3 (s, 111), 8.05 (s. 111), 8.1 (s, 114). 8.2  (s, 111) 8.3
(s, 114) and 9.45 (s, 111). m/z 482 (M+II)4. 15 The following compounds
were prepared in an analogues fashion From 3-hydroxy-5-{(1-
methylethyl)oxy)-N{5-mcthylpyraxin-2-yl)bctvamide and the appropriate
halogenated  heterocycle: Example Structure Inlx NMIR 35a 449 1H NM R 5
(CDC1,): 1.3 (d, 6H), 23 (m, 2H), o {tit+E 2.5 (s, 3H), 4.2 (t, 411), 4.55
(rn, LH), 4.6 (t, 211),  6.8 (d, I H),7.2 (s, IH), 7.35 (s, 1 H), 8.05 (s,
Ll Ka IH). 8.25 (s, UH), 8.35 (s. 1H), 8.8 (s, IH) and  0 9.45 (s, 1H). WO
24107/0070041 PCTIG 6211416002471  -165 35b 448 'H NMR 5 (COC1s): 1.3 (d,
6H), 2.3 (m. 211),  (M-+-I)' 2.5 (s, 3H), 4.15 (t. 211), 4.3 (t. 21i), 4.55
(m, " 111), 6.8 (d. lH).6.95 (d, 1H), 7.2 (d, I H). 7.25  



LF f 1'0 (d, 11 [), 8.0 (dd, lli), S.1 (s, 1 H), 8.35 (s, 1 If)  M.4 (s,
1If) and 9.45 (a, 1lf). 350 v y 468 H NNMR 8 (DNtSO do: 1.3 (d, 611). 2.25
(tn, M " (M+H)" 21 [), 2.45 (s, 3H), 3.3 (i, 3 H), 4.0 - 4.2 (hr, 411],
M,t c 4.8 (m, 111),7.2 (d, 1 [i), 7.6 (d 2H), 8.35 (a, I H). 9.25 (a. 1 H)
and 11.0 (s, 1H).  0 1  Compound was crystallised from ethyl acetate and
isohexane; mpt: melting onset  I40,4'C. The preparation of
3-hydroxy-5-[(I-methylethyl)oxyl-N-(5-methylpyranin-2-y1)benzamide  5 is
described below: 3-li drQxv-5-I(1-nxthvlethv)oxy3N45-methvlnvra7in-2-vIlbew
i e  ,TO  M CX I ~H  OH  10% Palladium on charvoal (550 mg) was added to a
soluti on of 3-((1-methyIcthyl)oxy]-N 10
(5-methylpyrnxin-2-yl)-5-((phenylmethyl)oxy]ben7smide (5.5 g, 14.6 tnmol)
in ethanol (75  nL) and THE (50 nil.) and the mixture stirred at RT under a
hydrogen atmosphere for 24  hours. The catalyst was removed by filtration
and the filtrates evaporated in vacuo to a  residue which was crystallised
from ethyl acetate to give the desired compound (3.42g). 111 NMR S (CDCls):
1.3 (d, 6H), 2.5 (s, 3H), 4.5 (m. I H), 5.8 (br, 1H), 6.5 (d, EH), 6.9 (d,
15 1 H), 6.95 (d, 111), 8 .05 (s, Ili), 8.4 (s, 1 H) and 9.5 (s, 1 H). m/
288 (M+11)'. Lti'O:InI7,W7ii4l P( 1'!(:B21P06(I 2aiI  -166 1 - - l-I1QlwRY1
et 1~Ylbeilr~tttide  OxelyI chloride (2.1 in L, 24.0 mrnol) was added to it
solution of 3-[(1-methylethyl)oxy]-5- [(phenylmethyl)oxy]benzoic acid (5.72
g, 20.0 mmol) in DCM (100 mL) and the mixture 5 stirred at ambient RT for 4
hours. The mixture was evaporated in sncuo to a residue, which  



was taken up in DCM (25 mL) and added to a stirred mixture of
2-amino-5-tnethylpyrazine  (2.29 g, 21.0 nunol) and pyridine (1.94 niL,
24.0 mmol) in DCM (100 mL) at 5'C - IM.  The mixture was stirred at RT for
i8 hours, the DCM evaporated in vacua to a residue,  which was partitioned
between water (50 mL) and ethyl acetate (150 mL). The organic 10 layer was
washed with brine, dried (.MgSO4) and evaporated to a residue which was
chromatographed on silica, eluting with 30% ethyl acetate in isohexane, and
crystallised  from ethyl acetate I isohexane to give the desired compound
(5.52 g). IH NMR 5 (Cl)C1)): 1.3 (d, 6H). 2.5 (s, 31{), 4.5 (m, 111), 5.0
(s, 2H), 6.6 (s, I H), 6.95 (s,  1 ti), 7.0 (s, 1. 11), 7.35 (m, 511), 8.05
(s, 111), 8.3 (s, I }i) and 9.5 (s, I11). mfz 378 (M+11)  15 The
preparations of 3-[(1-methylethyl)oxy]-5-[(pheny4methyl)oxy]bcnzoic acid
and 2- amino-5-methylpyrazine were described earlier. The preparati ons of
the halogenated heterocycles 5-(azetidin-I-ylcarbonyl)-2,3-
dichloropyridine, 2-(azctidin-l-ylcarbonyl)-5-chlorepyrazine, 5-(azetid in-
I - ylcarbonyl)-2 - 20 chloropyri dine and
5-(azetidin-l-ykarbonyl}2-bromo-4-methyl-1.3-thiazole were  described
earlier. WO 1007007041 N-FIGH200"2471  - 167  Ex am n I e 36: 3-1 16-A yeti
di n-1-vl cs rbo avl}nvr[d I n-3-v]l ox yl-5- l I( Lfl- l-methyl-2-
(methyloxv)cthvlIoxy -1V-(S-methylovrazJn-2-vl)benxnmIde ~K H Cesium
carbonate (489 mg, 1.5 mawl) was added to a solution of 3-hydroxy-5- [[(1
S}!  5 methyl-2-(metbyloxy)ethylloxy}-N-(5-methylpyrazin-2-yi)benzamide
(159 mg, 0.5 mmol)  and 2-(azetidin-l-ylcarbonyl)-5-brotnopyridine (181 mg,
0.75 mmol) and  bromotris(triphenylphosphine)copper (93 mg, 0.1 mmol) in
DMA (5 ml-) and the stirred  mixture heated at 160C in a microwave reactor
for 4 hours. The mixture was cooled to HT  and ambient pressure.
partitioned between water (75 ml.) and ethyl acetate (50 mL), the 10
organic layer washed with brine, dried (MgSO4) and evaporated in vacua. The
residue was  chromatographed on silica, eluting with ethyl acetate, to give
the desired compound that  was crystallised from ether (45 mg, [clung onset
113.8C). The compound may also be  



crystallised from ethyl acetate, giving rise to an alternative crystalline
form (melting onset  132.7C).'H NhMR 8 (CDC Is): l.3 (d, 3H), 2.3 (m, 2H),
2.5 (s, 3H), 3.3 (s, 311). 3.45 ! 5 3.55 (m. 2H), 4.2 (t, 211), 4.55 (m,
111), 4.65 (t, 2H). 6.75 (d, l H), 7.05 (d, I H), 7.25 (s,  111), 7.3 (d,
111). S.0 (s, i H), 8.05 (d, 1H), 8.25 (d, 1 H), 8.3 (s, I H) and 9.45 (s,
I H), ml.- 47 8 (M+I I)-. The preparation of
2-(azetidin-i-ylcarbonyl)-5-bromopyridine and 3-hydroxy-5-[[(1S)- l- 20
methyl-2-(mcthylaxy)ethyl)oxy}-N'-(5-methylpyraun-2-yl)bettramidc were
described  earlier. WO 21PO 1714M171"1 Yi-r1i II2IMMiRMIaiI -168- Example
37: 3-{I6-f,-rrtldIn-l-rlcarh^nvllpvrldin-3-cl Ioxrl-5-If
1-ntethvlethvllox-i A-=  {S-melhv'Ipvrazin-2-vIThen7amIde f~71Y H  ~H H
Cesium carbonate (489 mg, 1.5 mmol) was added to a solution of 3 - hydroxy-
5- [(1 - 5 methylethyl)oxy)-N-(5-methylpyra7.in-2-yl)benzamide (144 mg, 0.5
mmol) and 2- (azetidin-l -ylearbony'1)-5-hromopyridine (181 mg, 0.75 mmol)
and bromotris(triphenyIphosphine)copper (93 mg, 0.1 mmol) in DMA (5 mL) and
the stirred  mixture heated at 160'C in a microwave reactor for 4 hours,
The rnixtuce was cooled to RT  and ambient pressure, partitioned between
water (75 mL) and ethyl acetate (50 mL), the 10 organic layer washed with
brine, dried (MgSO4) and evaporated in vacuo. The residue was
chromatographed on silica. eluting with 75% ethyl acetate in isohexane, to
give the desired  compound (crystallised from ether) (72 mg), I H NMR S
(CDCI3): 1.3 (d, 6H), 2.3 (m, 2H),  2.5 (s. 3 H), 4.2 (t, 2H), 4.5 (m, I
i{), 4.65 (t, 211), 6.7 (s, 1 H), 7,05 (s, I H), 7.2 (s, I H), 7.3  (d, I
H), 8.0 (br, 2H), 8.3 (br, 2H) and 9.45 (s, 1 [1). mh 448 (M +H)'. Mpt
(melting onset)  15 125.7C. The preparations
oF2-(azetidin-l-ylcarbony1)-5-bromopyridine and 3-hydroxy-5-[(1-
rnethylethyl)nxy)-N45-methylpyrazin-2-yl)benzaatide were described earlier,
20 Kxample 38: 3-315 [+1rrtidin-l-rlearhgnrl] 3 ehloeronvrl~n-;-yl1oxvl-5
11(151-1- methyl-24methyloxYletM'11oxxl-,Y-I!l-pXrazol-3-ylbenxamide  



HM '^~H  14 p  O  A mixture of 1,1-diniethylethyl
3-{1(3-hydroxy-5-{[(l5)-l-methyl -2
(methyioxy)ethyl)oxy)phenyl)carbonyllamino]-IH-pyrazole-I-carboxylate (196
ntg, 0.5 Wit) 21Nt7ilM17IUI rCfiCB2b061M12471 -169- mmol), 5-(azetidin-
l-y]carbonyl)-2,3-dichloropyridine (128 mg, 0.55 mmol) and  potassium
carbonate (138 mg, 1.0 mmol) in acetonitrile (5 rnL) was stirred in a
microwave  reactor at 120C for 4 hours. The solvent was removed in vacuo
and the residue partitioned  between ethyl acetate and water. The organic
layer was washed with brine (50 mL), dried 5 (MgS04), filtered and the
solvent removed In vacua to give a brown ail which was  chromatographed on
silica, eluting with a gradient of 50-100% ethyl acetate in ischex sne.  to
give the desired compound as a white foam (142 rng). Ill NMR S (CDCIi):
1.26 (d, 3H), 2.31 (quip, 211), 3.33 (s, 311), 3.43 - 3.53 (m, 2H), 4.11 -
4.3 3 (m, 411), 4.54 (q, 1H),6.78(s, 1H).6.86(s.lM.7.24(s, IH),7.33(s, It
1), 7.42 (s. 10 1 H). 8.06 (d, Ili), 8.12 (s, 1 H), 9.98 (s. I H); m/.- 486
(M+1 i)* The preparations of 1.1-dimcthylethyl3-{ [(3-hydroxy-5-([(IS)-
-methyl-2-
(methyloxy)ethyl]oxy}phenyl)carbonyl)amino}-I1f-pyraxole-l-carboxylatc and
5- (azetidin-i-ylcarbonyl)-2,3-dichloropyridine were described earlier. 15
Example 39: 3-115-[Axetldln-l-~lcttrbanyll-3-chloroDYrldln-2 vIIoxvl- H(1SZ
I- methyl-24methylei y)ethviloxyl ,ti-1.3-thiazol-2-yIbenxamIde D-'r O D CM
G  0 DIPFA (0.129 niL) was added to a suspension of
3-{[5-(axetidin-l-ylcarbonyl)-3 20 chloropyridin-2-yIIoxy}-5{[( IS)-
I-methyl-2-(methyloxy)ethyl]oxy)bcrvr;tic acid (168  



rug), HATU (190 mg) and 2-aminothiazo le (40 mg) in DMF (2 m1.) and the
mixture stirred  at RT for 16 hours. Water (30 mL) was added and the
mixture extracted with ethyl acetate  (3 x 20 nil.). The combined organic
extracts were washed with brine, dried (MSS04), and  evaporated to a
residue which was chrmmatogn:phed on silica, eluting with 50-100% ethyl  25
acetate in isohexane, to give the desired compound (75 mg). III NMR 5
(CDCI3): 1.27 (d, 3H), 2.31 (quin, 2H), 3.33 (s, 3H), 3.41 - 3.55 (m, 2H),
4.12 - 4.33 (m, 4H), 4.55 (q, I H), 6.91 (d, 1 H), 6.95 (s, l H), 7.30 (s,
1 H). 7.31 (d, l 11), 7,40 (s, I H), 8.08 (s, 1 H), 8.16 (s, l H); mriz 503
(hi+H) WO IMP 7 i I M17I P41 P[ TI[ c 6:I q61 1412-j 71  -170 The following
compounds were made in an analogous fashion f Tom either 3-{ [5-(netidin- I
-yicarbonyl)-3- chloropyridin-2-vljoxy}-5- {[(1S)-1-tnethyl-2-
(methyloxy)ethyI]oxy}benzoic acid,
3-j[5-(azetidin-l-ylcatbonyl)-3-chlompyridin-2-
yl]oxy)-54(1-methylethy1)oxy]benzoic acid,
3-{15-(azeIidin-I-ylcarbonyl)pyrazin-2 5
yl]oxy)-5[(1-rttethylethyI)oxy]bcnzoic
acid,3-{j5-(azetidin-I-ytearbony1)pyrazin-2-
yl}oxy}-5-{[(IS)-]-rnethyl-2-(methyloxy)ethylloxy)benzoicacid,
3-{[6-(a7etidin-l- ylearbonyl)pyridin-3-yl]oxy}
-5-{((1S)-1-methyl-2-(methyloxy)ethylloxy} benzoic acid or  3-{
16-(azctidin- l -ylcarbonyl)pyri
din-3-ylloxy}-5-[(1-mcthylcthy1)oxy]bcnzoic acid and  the appropriate
aminohetemcycle. 10 Example I Structure cult NMR 391 497 H NMR 6 (C50}):
1.28 (d. 311), 2.32 (quit,  (.y+H)' 2H), 3.34 (s, 331), 3.41 - 3.56 (m,
211), 4.11 - 4.34 (tn, 4H), 4,55 (q, 111), 6.90 (s, 111), 7.00 It. C, rw~YY
111), 7.22 (s, I H), 7.34 (s.1 H), 7.68 (t, l H), 8.08  (s, IH), 8.19 (s,
LII), 8.23 (s, L[1), 827 (d, (H),  8.37 - 8.56 (m, IH) 39b 484 1H NMR &
(CDCI1): 1.29 (d, 6H). 1.39 (t, 3H),   (M+11)' 2.31 (quit 211), 4.00 (q,
2H), 4.11 -4,34 (m,  



4H), 4.54 (quin, 1 H), 6.73 (s. I H). 6.91 (s, 1H).  C"o  7.14 (s, I H).
7.24 (a, 2H), 8.[I9 (a, L Fi), S. 18 (:,  IH), 8.39 (s. 1H) 39c 451 Ii NMR
6 (CDCII): 1.29 (d. 61l). 1.39 (1, 311),  (\S+FI)* 2.31 (qwn. 211), 3.99
(q, 2H). 4.19 (t, 2H), 4,53  (quit, I H), 4.61 (t, 211). 6.72 (s, I H).
6.80 (s, I H). 7.14 (s, I H). 7.25 (a, 211), 8.25 (s, LII),  8.36 (s, I H),
8.79 (s,1I1) 39d 495 H NMR S (CDCI1): 1.27 (d, 3H), 1.4] (d, 6H).  0 1
(M+H)' 2.31 (quip, 211), 3.33 (s, 311), 3.41 - 3.55 (m.  ~ p r l 2H). 4.19
(t, 2H), 4.30 (quit, I H), 4.54 (q, I H),   4.62 (t, 211), 6.71 (s, 111),
6.86 (a, I H), 7.18 (s,  1H), 7.28 (s, 1 H), 7.30 (a. [H), 8.25 (i, M), ),
8,33 (a, 1 H), 8.79 (a. 111) WO 211070171111 P[T/C020061102.t71  -171 39e
450 H NMR 8 (CDCI1): 1.28 (d, 6H), 1.39 (t. 3H),  (M+H)' 2.28 (quin. 2H),
4.00 (q, 2K). 4.19 (t, 2H), 4.52  '~X (gain, 1 H), 4.64 (I, 2H). 6.65 (s, 1
H), 6.71 (s, IH), 7.00 (s. I H), 7.16 (s. 1 H), 7.25 (s, III),  CX~k/  7.30
(d, 1 H), 8.04 (d, 1 H), 8.25 (s, 111). 8.32 (s,  Ili) 39f 463 H NMR 6
(CDC11}: 117 (d, 3H), 2.28 (quip,  (M+H)' 21-1), 3.34 (s, 31-1), 3.43 -
3.54 (m, 2H), 4.2 S (t,  2H), 4.56 (q, 111). 4.64 (t, 2H), 6.76 (s, 1 H),
~r TTT 7.03 (q, I H). 7.10 (s, 111), 7.27 (s, Ili), 7.31 (4.   lH), 7.7!
(t. 110, 8.05 (d, IH), 8.23 (s, IH),  



8.26 (s, I H ), 8.29 (d, I R), 8.59 (s, III) 39g 453 'Ii NMR S (CDCI1):
1.25 (d. 3H). 2.27 (quip.  ~  (M+H)' 2H). 3.32 (s, 3H), 3.41 - 3.53 (m,
2H), 4.17 (1,  + +1 2H), 4.54 (q, I H), 4.63 (t, 2H). 6.78 (s, I H}, C
7.11 (s, IH), 7.15 (s, 1 H), 7.27 Is, I H), 7.29 (d,  111), 8.03 (d, 1 H),
8.18 (s, 1 H), 8.25 Is, 1 H),  9.43 (s,1H) 39h 488 '11 NMR S (d,-DMSO):
1.22 (d, 6H), 2.16 (quip,  (M+H)' 211), 2.41 (s, 311), 3.95 (t, 2H), 4.26
(4 2H], 4.67  f'~t O (quip, 1 H), 7.05 (s, 1H), 7.43 (s, 1 H). 7.52 (s. o
-~ 1H), 8.15(s, 111), S.25 (s, 1H), 13.32 (s, 1H)  391 422 H NMR 8 (CDCI1):
1.28 (d, 6H), 2.27 (quip,  (M+H)' 211), 4.16 (t, 2H). 4.51 (quip, I H),
4.62 (t, 2H), ry 6.68 (1, I H), 6.72 (s, I H), 7.08 (s, I H), 7.23 (s,  1
H), 7.28 (d, I H), 7,46 (s, 1 H), 7.99 (d, I H),  S.24 (s, 1H), 9.25 (s,
IH) 39i 452 H NMR 6 (CDCI1): 1.25 (d, 311), 2,28 (quin,  x (M+H)' 211),
3.33 (s, 3H), 3.42 - 3.55 (m, 2H). 4.16 (t,  2H), 4.54 (q, 1 H), 4.62 (t,
2H), 6.73 (s. IH),  6.75 (s, 1 H), 7.12 (s, I H), 7.28 (d, I H), 7.32 (s,
1 H), 7.43 (s, 1 H), 8.00 (d, 111), 8.24 (s, 1H),  9.78 (s, 1 H) \Vtl
21MIiifMl711i1 YCI'i[:1s21141(na02J71  172 39k 423 1H NMR 5 (CDC],): 1.28
(d, 61112.31 {quip,  Y~ M (M+}f)` 2H), 4.19 (t, 21I), 4.52 (quin, 1l1),
4.61 (t, 21I),  6,16- 6.78 (ni 2K), 7.19(s, 111). 7.27(s, I H).  7.37 (s, I
H), 8.29 (s. 110. 8,74 (s, I H), 10.03 (s,  1H) 391* 453 H NSIR 5 (CDC11):
1.25 (d, 311), 2.3 l (quip,  



~ ~ ~ {M+}f)` 2H), 3.33 (s. 3H), 3.42 - 3.54 (m, 210, 4.18 (t,  `  2H),
4.S3 (q. 1H), 4.61 (t, 2H), 6.78 (s, 111). 6.83 (s, 1 H), 7.22 (s, 1 H),
7.35 (s. 2H), S.31 Is,  I H), 8.73 (s, I H), 10,38 (s, Ill) 39m g 456 ti
NMR 5 (CDCK): 1.28 (d, 6H), 2.31 (quip.  (jt{}}{?' 2H}, d. ] 5 (t, 211},
4.25 (t, 2H), 4.53 {quip, 19).  "'F O 6.79 (s, 211), 7.20 (s, 1H), 7.26 (s,
IH), 7.33 (c, 1 H), 8.08 (s, I H), S.10 (9, 1 H), 10.44 (s, Iii)  The
reactions were carried out using 1,1-dimethylethyI 3-amino-lH-pyrazole-l-
carboxylate as the amino heterocycle, the resultant products were dissolved
in acetonitrile  (4 mL) and ethanol (0.5 mi.) and heated in a microwave
reactor at 150C for 12 minutes, 5 The mixtures were allowed to cool then
concentrated in vacuo to give the desired products.  This compound was
crystallised from ethyl acetate and isohexane using vapour diffusion
techniques. . This compound was crystallised from acctonitrile, inching
point (melting onset) 108.5  .c. 10 The preparation of 1,1-dirnethylethyl
3-amino-lH-pyraaole-l-carbosylate was described  earlier. The preparation
of 3-{( 5-(azetidin-I-yicarbonyl)-3-chloropyridin-2-ylfoxy) -5- {[(IS)-
!-methyl-2-(methylaxy)cthylJoxy}benzoic acid is given below: WO
jlHfl/INIiIL{I PCCI[:920i*1 0247I 173- 3-1I5
(Areddin-l-ylcarbonyl)-3-chloroovridin-2ylloxy1 -5-1 (t1 I-methyl-2-
(methyl gxy)cthyy]]gxy I benzoic acid o'`ro^(~'! off  c y -N~o ~N p A
mixture of methyl 3-hydroxy-5-((1*2-methoxy-( 1-methylethyl)oxy]henzoate
(240 mg,  5 0.1 tmno1), 5-(azeddin-I-ylcarbonyl)-2,34chloropyridinc (278
mg, 1.2 mmol) and  potassium carbonate (276 mg, 2.0 mmol) in DMA (5 mL) wan
nincd at 120C for 16  hours. The solution was poured into water (30 mL) and
acidif ed with IN hydrochloric  



acid before being extracted with ethyl acetate (3 x 20 mL). The combined
organics were  washed with brine (20 mL), dried (MgSO4), filtered and the
solvcnt removed in vacua to 10 give methyl
3-([5-(azetidin-I-ylcarbonyl)-3-chloropyridin-2-yl]oxy)-5-;
[(15)-I-methyl-2- (mcthyIoxy)ethyl3oxy}benzoate (as evidenced by LCMS data
only mIx 435 (M+11)') as a  brownish oil (550 mg). The crude
methyl3-([5-(azctidin-l-ylcarbonyl)-3-chlorop}zidin-2-
yl]oxy)-5-([(lS).1-methyl-2-(methyloxy)ethyl]oxy}benzoate (434 mg, I mmol)
was  dissolved in THE (15 nil.) and methanol (5 ml.) then IN aqueous
Lithium hydroxide 15 solution (2 mL) added followed by the dropwise
addition orwater until a clear solution  obtained. The mixture was stirred
was stirred for 4 hours at RT and the organics removed  by evaporation. The
aqueous solution was Filtered, extracted with ethyl acetate (10 mL)  and
the aqueous layer acidified with 2N hydrochloric acid. The acidified layer
was  extracted with ethyl acetate (3 x 30 mL) and the combined organic
extracts washed with 20 water (10 mL), brine (10 mL) and concentrated in
vacua to give the desired compound as a  pale oil (375 mg). 1H NMR 8
(CDCI1): 1.27 (d, 3H), 2.32 (gain, 2H), 3.34 (s, 3H), 3.42- 3.5 5 (in, 2H),
4.13 - 4.34 (m, 4H), 4.54 (q. 1 H). 6.93 (s, I H), 7.40 (s, 1 H), 7.48 (s.
I H),  8.08 (s, l H), S.19 (s, I H), m6: 421 (lot+H)' 25 3-(
[5-(Azetidin-i-ylcarbanyl)-3-chlnropyndin-2-y1]oxy)
-5-[(l-methylethyl)oxy]benzoic  acid,
3-([5-(azctidin-I-ylcarbonyl)pyrazin-2-yl]oxy}-5-[(1-methylethyl)oxylbenxoi
c acid  and 3-{ [5-(azeddin-I-ylcarbonyl)pyrazin-2-yl]oxy}-5-{ [(IS)-
I-methy1-2 (mcthyloxy)ethyl]oxy}benzoic acid were made in an analogous
fashion from either methyl Yt'r'IC: R 2IIW (Ml2a i 1  WO 201701,10-11 -174-
3-hydroxy-5-[(13)-2-methoxy-(1-methylethyl)oxy]benwate or methyl
3-hydroxy-5-[(1- methylethyl)oxy)benroate and the appropriate halogenated
heterocycle. rStructure mh ti,11R 391 fl NMR S (CDCI3): 1.29 (d, 6H). 2.31
(quip,  1 aO (M+H)- 211), 4.11 - 4.35 (m, 4H), 4.53 (quirt, Ili), 6.87  G'a
]YF (s, i H), 7.37 (s, 111), 7.42 (s, Iii), 8.09 (s, o IH),8.19(s,1H)  



358 H NMR 6 (d6-DMSO): 1.28 (611, d), 2.26 - IYo 01 (M+11)F r 2,34 (2H,
quin), 4.10 (2H, t), 4.56 (211, t), ION:,o 4.65 - 4.71 (111, quin), 7.11 (1
H. t), 7.29 (111,  o s),7.33(111.s),8.53(111,s),8.66(111,s)  388 1H NMR S
(CDC 11): 1.27 (d, 311), 2.31 (quin, (M+H)4 211), 3.33 (s, 311), 3.41 -
3.55 (in, 211), 4.20 (l,  1a" 2H), 4.50 - 4.57 (m, 1 H), 4.62 (t, 211),
6.92 (t,  ON `"TG 1 H), 7.39 (s, 1 H), 7,49 (s, i H), 8.25 (s, I H), " o
8.78 (s, If1) 5 The preparation of
3-{[6-(azctidin-l-ylcarbonyI)pyridin-3-y1]oxr1-5-[(1-
tncthylethyl)oxy)benwic acid is described below:
3-{[C:(Azctidin-l-vlcerbonvl)unidirt-3-viloxvl-5-1(I-rnethvlcthvlkrxvlbeozo
ic acid 11~0 );~ OH  a  CH 0  10 A mixture of methyl
3-hydroxy-5-((1-methylethyl)oxy]btnzoate (0.84 g, 4 tnmol), 2- (azetidin-l
-ylcarbonyl)-5-bromopyridinc (1.16 g, 4.8 mrnol), cesium carbonate (3.92 g,
1.2  mmol) and hromotris(triphenylphosphine)copper(l) (744 mg, 0.8 mmol) in
DMA (20 ml-)  was stirred in a microwave reactor at 160C for 6 hours. The
mixture was diluted with  water (100 rnL), washed with ethyl actate (2 x 20
rnL) and the aqueous layer filtered then 1W'O 2007/W7041
Pt`r7C5:pl41[IU2411  - 175  acidified with 2N hydrochloric acid. The acidic
layer was extracted with ethyl acetate (3 x  50 ml), the combined organics
washed with water (2 x 20 ml,), brine (20 rnL), dried  (MgSO4), and the
solvent removed in vacuo. The residue was triturated with ether to give
the desired compound as a white solid (1.06 g). '11 NMR 8 (d-DM SO): 1.28
(d, 6H), 2.28 5 (quin, 211). 4.08 (t, 2H), 4.59 (t. 2H), 4.69 (quin, I H),
6.98 (t, I H), 7.10 (s. 111), 7.28 (s,  l H), 7.56 (d, 1 H), 7.99 (d, 111),
8.41 (s, 111); m/z 357 (M+11)' 



3- {(6-(Azetidin- I -ylcarbonyl)pyridin-3-yI]oxy) -5-([( IS)-1-methyl-2-
(methyIoxy)ethyl]oxy}benzoic acid was prepeared in an analogous fashion
from 2 10 (azetidin-I-ylcarbonyl).5-bmmopyridine and methyl
3-hydroxy-5-[(IS)-2-methoxy-(1- methylcthy))oxy]benzoate. Structure nth
N,HR 387 1H HAIR S (CDCI3): 1.25 (d, 311), 2.28 (quip,  2 (M+H)` 2H), 3.33
(s, 3H). 3.40 - 3.54 (m, 2H), 4.20 (t,   O1 2H), 4.53 (quip, IH), 4.64 (t,
2H), 6.79 (t. L'x  1 H), 7.25 (s, 1 H), 7.42 (s, 111), 7.99 - 8.11 (m,   1
H), 5.19 - 8.35 (m, 111) The preparations of methyl
3-hydroxy-5-[(1S)-2-methoxy-(1-mcthykthyl)oxy]benzaate.  methyl
3-hydroxy-51(1 -methylethyl)oxy)benzoate and the appropriate halogenated 15
heterocycles were described earlier. 3-{ [5-(Azetidin-l
-ylcarbonyl)pyrazin-2-yl]oxy)-5-[(1-methylethyl)oxy]-N- I ff-pyrazo]-3-
ylbcnrarnide, Example 39k, was also prepared in the following manner from
1,1- dimcthylethyl
3-[((3-hydroxy-5-{(1-methylethyl)oxylphenyl)carbonyl)amino]-1 H- pymzolc-
l-carboxylate. 20 1.1-Dimethylethyl
3-[({3-hydroxy-5-[(1-rnethyiethyl)oxy)phenyl}carbonyl)amino]-1 N-
pyrazole-1-carboxylate (56.3 g. 0.16 mol) was dissolved in acetoniulle (500
mL) and  charged to a 3L fixed vessel. Potassium carbonate - 325 mesh -
(64.5 g, 0.47 mol) was  added, followed by
2-(azetidin-l-ylcarbonyl)-5-chloropyrazine (33.5 g, 0.17 mol) with a 25 100
niL acetonitrilc charge wash. The mixture was stirred rapidly and warmed to
60C  under nitrogen. Additional acaanitrile (250 mL) was added followed,
after 1.5 hours, by v%'O 2IMi7;IM171111 F'C17Ca21M16 nM124 7I  -176 the
addition of DMF (150 mL) to dissolve residual solid material. The reaction
was stirred  overnight then allowed to cool to RT and Fltered. The filtrate
was concentrated under  vacuum to remove the acetonitrite and the residual
solution poured into water (1500 mL)  with stirring. The precipitated solid
was filtered, dissolved in DCM (560 mL), washed with 



5 1:1 brine I saturated aqueous solution of sodium hydrogen carbonate (2 x
500 rrtL) and  dried (.MgS04). The organic solution was Filtered and TFA
(50 mL). The solution was  stirred at RT for 3 hours. Additional TFA (50
mL) was added and the mixture stirred at  30C fora further 3 hours then at
RT overnight. The solvent was removed under vacuum  and the residue
arxotroped with toluene. The orange oily residue was dissolved in ethyl 10
acetate (500 ml-) and washed with a saturated solution of sodium hydrogen
carbonate (2 x  500 ml.). brine (500 mL), dried (Mg504) and concentrated to
leave a pale yellow waxy  solid (64 g). The solid was triturated with ethyl
acetate (200 mL) at 45C for 2 hours.  filtered, washed with ethyl acetate
and dried in a vacuum oven at 40C overnight to leave a  white solid (52 g).
The crude solid was columned on silica, eluting with a mixture of a 7N 15
ammonia in methanol solution in DC,M1 (0.5 - 6,5% methanol gradient), to
give pure  desired material [pure 1] (23,6 g, 99.1% purl by HPLC) and less
pure material recovered  from mixed fractions and previous liquors (34.5 g.
82.8% pun by If PLC). The impure  material was dissolved in DCM (50 mL) and
a white solid crystallised out. The solid was  removed by filtration and
washed with DCb1 to give pure desired material [pure 2] (6.5 g, 20 98.3
pure by HPLC). The filtrate was columned on silica, eluting with 7h'
ammonia in  methanol solution in DCM (0 - 5% methanol gradient), to give
the desired material (pure  3) (18,3 g, 98.7% pure by HPLC). Pures 1, 2 & 3
were combined (48.4 g) and charged to a  31, fixed vessel. Ethyl acetate
(500 n L, 10 vol) was added and the mixture was heated to  rcflux with
stirring, additional ethyl acetate (400 mL, 8 vol) was added and the
remaining 25 solid material removed by hot filtration. The filtrate was
cooled to 60C and isohexane  (250 mL) added dropwise The slurry was cooled
to 2TC over approx. 1 hour and then  stirred at RT overnight. The slurry
was filtered and the solid washed with isohexane (2 x  200 mL) then dried
in a vacuum oven at 4(1C to leave a white solid (34,5 g). This solid  was
further dried in a vacuum oven at 60C overnight to leave the desired
compound as a 30 white powder (33.1 g). This is a differrnt crystal form to
that previously described, melting  point (melting onset) 113. M. --' O
2907100704 t PCTIC B2(M 1QtN 12171  -177 The preparation of
2-(azetidin-l-ylcarbonyl)-5-chloropyntzine was described earlier.  



The preparation of 1,1-dimethylethyl 3-[({3-hydroxy-5-[(1-
rncthylethyl)oxy]phenyl)carbonyl)amino]-lH-pyrazole-I-carboxylate is
described below, 5 1.1-Dimethylethvl 3-I(I -hydroxy-5-I(1-methylethyl)xv
phenyl rbonvllamino)-11f- pyrszole-l-carboxvlaic OpJ M  ~+ ~i,/"ry N O~
{OHI }1 777~~' !.1-Dimethylethyl 3-[({ 3-[(1-methyiethy))oxyl-5
[(phenyhrncthyl)oxy]phenyk}carb^nyl)antino -III-pyrazole-l- arboxylate
(76.4 g, 0,17  10 mol) was dissolved in ethanol (750 nil.. l0 vol) and 10%
palladium on charcoal (water wet) (7.5 g) added. The mixture was
hydrogenated for 18 hours at 25C and a pressure of 5  bar. The catalyst was
removed by filtration through celite (r) and the cake washed with  methanol
(250 mL). The combined filtrate was concentrated under vacuum to leave a
beige  foamy solid which was chromatvgraphed on silica., eluting with
10-70% ethyl acetate in 15 isohexane, to give the desired material as it
white foam solid (56.4 g). 'II NMR 5 (CDCI3):  1.30 (d, 6H), 1.64 (s. 911),
4.49 - 4.55 (m, l H), 6.67 (t, 1H), 6.98 (d, 2H), 7.10 (d, 1 H), 8.02  (d,
IH), 9.21 (s, 1H). mh 360 (M-H) 20
E(pbsnvlmnhvi)oxylnhenvl)carbanyl)arninol-iff-pvrazole-l xylate  0 ,TO A
solution of oxalyl chloride (76 m1., 0.87 mol) in DCM (125 ml.) was added
dropwise to  a slurry of
3-[(1-methyiethyl)oxy]-5-[(phenylmethyl)oxy]benzoic acid (50 g, 0.17 mol)
and  D]iF (I mL) in DCM (300 mL). The reaction was stirred at RT for 2
hours then the 25 solvent removed under vacuum and the residue azeotroped
with toluene (200 rnL). The wt) 2114I'ION171141 PCfICh:lMloIho2a71  -178
oily residue was dissolved in dry pyridine (100 mL) and the mixture added,
over 5  minutes, to a solution of l,l -dimethylethyl 3
-amino-lH-pyrazole-l-carboxylate (35.4 g,  0.21 tool) in dry pyridine (325
mL) under nitrogen. The reaction was stirred at RT for 1  hour, the solvent
removed under vacuum and the residue a=t roped with toluene. The 



5 residue was partitioned between DCM (500 mL) and water (500 ruL) and the
organic layer  washed with a saturated aqueous solution of %odiurn hydrogen
carbonate (500 mL), brine  (500 mL) and dried (MgSOA). The organic solution
was concentrated under vacuum and  the residue twice azcotrnped with
toluene to leave an orange resin (58.8 g). The resin was  chromatographed
on silica, eluting with 25-50% ethyl acetate in isohexane, to give the 10
desired material as a pale yellow foam (76. i g). 1l I NMR 6 (CDCI1); 1.33
(d, 611), 1.56 (s,  9H), 4,49 - 4.55 (m, I H), 5.04 (a, 211), 6.69 (t, 1
H), 7.00 (t, 1 H), 7.06 - 7.07 (m, 1 H), 7.17  (d, 1 H), 7.32 - 7.45 (m,
5H), 8.04 (d, 1 H), 9.48 (s, I H); +nlz 450 (M -H)' The preparations of
3-[(I-methyiethyl)oxy}-5-((phenylmcthyl)oxy) benzoic acid and 1,1- 15
dimethylethyl 3-amino.IH-pyrazole-l-carboxylate were described earlier.
Example 40. 3-115-(Axetidin-l-vlcarhonvl)-3-ehloronsridi n-2-vilniI-N41,5-
dimethyl-1Il-1) vraxol-3-y11-
1!(l5}1-methyl-2-(methyloxy)ethyIInxyIbernamide  C'H d 20 A solution
ofN-(1.5-dimethyl-IH-pyrxwl3y1)-3hydmxy-5-{[(1S)-l-methyl-2-
(methyioxy)ethyl]oxy}benzamidc (0.62 mmol) in acetonitrile (5 ntL), was
treated with  potassium carbonate (1.24 mmol) and
5-azetidin-l-ylcarbonyl)-2,3-dichloropyridine (0.68  rrunol), before being
heated to 120C in a microwave reactor for 4.5 hours. The mixture  wtis
evaporated in vacuo, before being partitioned between DCM (20 mL) and water
(20 25 mL). The organics were evaporated in ti=uo then chromatographed on
silica, eluting with  0-10% methanol in ethyl acetate, to give the desired
compound as a white foam (160 mg). WO 2141 7/I M) 79-41 PCt'IC52(M*AM)247I
-179 'i l NMR S (d6-DM SO): 1.25 (d, 3H), 2.24 (s, 3H), 2.26 (m, 2H), 330
(s, 3 H), 3.50 (m,  2H), 3.66 (s, 3H), 4.05 (t, 2H), 4.37 (t, 2H), 4.78 (m.
ll-f), 6.42 (s. 1 H), 7.03 (t, 1H}, 7.38  (t, 1H), 7.51 (t, 111), 8.23 (d,
I H), 8.34 (d, 111), 10.76 (s, 1}1); ml: 514,516 (M+H)' 5 The preparation
of 5-(azetidin-l-ylcarbonyl)-2,3-dichlorupyridine was described earlier.
The preparation of A'-(1,5-dimethyI-1Hpyraxal-3-yl)-3-hydroxy-5- ([(I
S)-1-methyl-2- (methyloxy)etbylloxy} bearemide is described below:
N-(1.5-Dimethyl- lH-nvmzol-3-vl)-3-hvdroxv-5-{{( ISM 1-mctkvl-2- 10
(methvloxvkthvHaxv 1 benzamidc 



~N H  OH FII A solution
ofN-(1,5-dimethyl-lH-pyrarol-3yl)-3-([(15)-1-methyl-2-
(mctkyloxy)ethyijoxy) -5-[(phenylmethyl)axy]benzamide (2.57 mmol) in
ethanol (40 mL),  under argon was treated with 10% palladium on carbon (100
mg, wetted with 0.1 mL water 15 and I. mL ethanol). The flask was evacuated
and filled with hydrogen, this procedure was  repeated 4 times. The mixture
was left to stir at RT overnight under an atmosphere of  hydrogen then the
reaction filtered through celite(r) and the cake washed with ethanol (50
mL) and ethyl acetate (50 ml-). The combined organic layers were evaporated
in vacuo to  give the desired compound as a white foam (597 mg). tH NMR 8
(d6-DMSO): 1.23 (d, 20 3 H), 2.25 (s, 3H), 3.31 (s, 3H), 3.47 (m, 2H), 3.66
(s, 3H), 4.66 (m, I H), 6.40 (s, 111), 6.46  (t, 1H), 6.95 (t. 1K), 7.06
(t, I11), 9.60 (s, 1}i). 10.49 (s, 11{); m/z 320 (M+H)` %'O 201711+17041
PCT1t;R2414 16nM1277I  180 iV41.5-1)imethv]-lH-nytaxoi_3_yJ}3-{
[{l.1-methyl -2-(methyloxvkthylloxy) -5- f fnhenrlmethyDoxylbenxamide NH
`'p^-p~N 6 A solution of
3-[(1S)-2-rncthoxy-(1-mcthylethyl)oxy)-5-([phenylmethyI]oxy)benxoic acid  5
(4.11 mmoi) in DMF (10 mL) was treated with the
1,5-dimethyl-IHpyraml-3-y'lamine  (4.52 mmol), DIPF.A (5.93 mrnoI) and
l1ATU (3.85 trtmol) and stirred at RT overnight,  under an argon
atmosphere. The mixture was poured onto water (I CO mL) and extracted  with
ethyl acetate (3 x 100 mL). The organic layer was washed with brine (20
ml-) and  evaporated in vacua before chromatography on silica. eluting with
20-80% ethyl acetate in  10 isobexanc, to affoni the desired compound as it
yellow oil (1.05 g). IH NMk 5 (d6-DDMSO): 1.23 (d, 311), 2.25 (s, 311),
3.30 (s, 3H), 3.43 (m, 2H), 3.67 (s. 311).  4.71 (m, 111), 5.16 (s, 2H),
6.42 (s. I H), 6.73 (t, 111), 7.20 (t, l H), 7.26 (t, I H), 7.34 (m, 1 H),
7.41 (m, 2H), 7,46 (m, 211), 10.62 (s, I11); mh 410 (h1+11)* 15 The
preparation of
3-[(1S)-2-methoxy-(I-ntethylcthyl)oxy)-5-([phenylmethyljoxy)benxoic  



acid was described earlier. The 1,5-dimethyl-lH-pyraxol-3-ylamine was
prepared according to the literature route (J.  Her. Chem., (1982). 19,
1267). 20 ErsmnIe 41;
3-{I5-Glretidin-1-VIcarhonvl1-3-chlornpy,1d1n-2-y11oxy4-NV4l.5-
dlnrthyl-Ill-p~rsz41-3 s'i]-5-l12-Ilnoro-I-iflaore
methyl}ethyiIoxylbenxamlde  QA F0`I `tii Y 'H Fl y_ F r H  NO  Cry _1 p WO
21 gi11107041 PCE1C B 21N 16lIN I2J 71  181 A solution of
N-(I,5-dimethyl-lH-pyrazol-3-y]}3-{[2-fluoro-]-(fluoromethyl)ethyl)oxy}-
5-hydruxybenzamide (0.61 mmol) in acetonitrile (5 mL), was treated with the
potassium  carbonate (1.23 mmol) and 5-(azetidin-
l-ylcarbonyl)-2,3-diehloropyridine (0.68 rerun]),  before being heated to
120C in a micmwave reactor for 4 hours. The mixture was filtered 5 and
evaporated in vacua before being chrotnatographed on silica, eluting with
0.5%  methanol in ethyl acetate, to give the desired compound as a white
foam (175 mg). IH NMR 5 (d6-DM SO): 2.27 (m. 511), 3.66 (s, 3H), 4.06 (t,
2H), 4.37 (t, 2H), 4.65 (m. 111).  4.73 (rn. 111), 4.77 (m. I 11), 4.85 (m,
1 H), 5.10 (m, 111), 6.42 (s, 1 H), 7.16 (t. I H), 7.45 (t, I H), 7.60 (t,
1 H), 8.23 (d, 1 H), 8.35 (d, 1 H), 10.71 (s, 1H) mfr 520 (M+11)'  10 The
preparation of 5-(azetidin-l-ylcarbonyl)-2,3dichlorapyridine was described
earlier.  The preparation ofN-(1,5-dimethyl-
I1I-pyrazol-3yl)-3-{(2-fluoro-l-
(fluoromethyl)ethylloxy)-5-hydroxybenzamide is described below: 15
N-(1L5-Dimethvl-Iff-nvrazol-3-v 1).3ff2fluoro- k-(fluororoet
rlkthylloxr1-5- hvdroxvbervsmidc FAN  F A solution of
N-(1,5-dimethyl-111-pyrazol-3-yl)-3{ [2-fluoro- l
-(fluornmethyl)ethyl]oxy}- 



5-[(phenylmethyl)oxy]benzamide (1.89 mmol) in ethanol (30 mL) was treated
with 10%  20 palladium on carbon (78 mg, wetted with 1 mL ethanol). The
flask was evacuated and filled with hydrogen and this procedure repeated a
further 4 times. The mixture was left to  stir at RT overnight under an
ionosphere of hydrogen then the mixture filtered through  cclitc(r) and the
cake washed with ethanol (50 mL) and ethyl acetate (50 niL). The  combined
organics were evaporated in ivcuo to give the desired compound as a white
25 foam (61, 3 mg). Ill NMR 6 (d6-DMSO): 2.52 (s, 311), 3.66 (s, 3H), 4.66
(m, 2H), 4.77 (m, 2H), 4,97 (m, 1 E1), 6.41 (s, I H), 6.56 (t, 111), 7.02
(m, I E1), 7.15 (t, I H), 10.52 (s, 1 H): mfz 326 (,M+EIr WO 21M1 7 J1 111
7 114 1 Pt,T1(-. R 21 M M:frM 1:171 -182- tY{1.5-Dim cthvl-1
H-Dvraxoi-3-v1)-3-f 12-fl uora- 1-(fluoromethvlkthvl loxv}-5- f
(nhcnvlmcrbv]}oxvl der F~O X.  60 A solution of 3-([2-fluoru-I-(fluor
rncthyl)ethyl)oxy}-5-[(phcnyImethyl)oxy]benxoic acid  5 (2.96 mmol) in DMF
(5 rnL) was treated with 1,5-dimethyl-IH-pyrazol-3-ylaminc (3.11  mmol).
DIPEA (5.93 mmol) and HATU (3,85 mmol) and stirred at RT overnight. The
mixture was poured into water (100 mL) and extracted with ethyl acetate (3
x 75 mL). The  organics were washed with brine, dried (Mg504) and
evaporated in vacuo before  chrornatography on soliea, eluting with 50-100%
ethyl acetate in isohexane, to give the 10 desired compound as a colourless
glass (784 mg). 11-1 NMR 5 (ds-DMSO): 2.81 (s, 311),  3.67 (s, 3H), 4.66
(m, 2H), 4.78 (m, 211), 5.04 (m, l1), 5.69 (s, 211), 6.43 (s, IH), 6.85 (t,
I H), 7.28 (m, 1 H), 7.32 (m, 111), 7.35 (n>, I. H), 7.41 (m, 211), 7.47
(m, 2H), 10.64 (s, I11),  nslz 416 (M+H)} 15 The preparations af3-{[2-Morn-
I-(fluoromethyl)e hyl)oxy}-5- [(phenylrrtethyl)oxy]bcnzoic acid and
1,5Aimcthyl-IHpyraw1-3-ylarnine were de..cri hed  earlier. Etamnle 42:
3-116-(Aretidin-l-viesrbunvllavridx73n-3-vIIoxv)-5-{1f1S-1-methyl-2- 20
fmrthyloxv)ethvIIoxv}-iy-(1-methvI-lH-nvrazoI-3-uI)hen7amlde 



N Is ~N-- 0 0 H V A mixture of 3-(azetidin-l-ylcarbonyl)-6-chloropyridaxine
(45 mg. 0.23 mmol), 3- hydroxy-5-[(1 S)-2-rnethoxy-( I -methylethyl)oxy]
-N-(I -methyl-iH-pyrttxol-3-yl)ben7amide WO 2o070 u1iu1 PLTI6021M167IM12471
-183 (70 mg, 0.23 mmol) and potassium carbonate (63 mg, 0.46 mmol) in
acetonitrile (3 mL)  was stirred in a Smith Creator microwave at 130T for 1
hour. The solid was filtered off  and the solvent was removed in vacuo. The
residue was purified by reverse phase  preparative HPLC, eluting with 5 -
95% acetonitrile in water (+ 0.2% TFA), Followed by 5 passage through it
Sili cycle Si-Carbonate cartridge, eluting with methanol, to give the
desired product as a colourless solid (97 mg). 1 H NMR S (Cl7Clr): 1.34
(3H, d), 1.66 (3H,  s), 2.33 - 2.41 (211, m), 3.40 (3H, s), 3.48 - 3.52 (1
H, m), 3.56 - 3.60 (1H, m), 3.79 (311, s),
4.27(211,d),4.58-4.62(1H,m),4.76(2H,t),6.79(1H,d),6.97(111, t),
7.25-7.29(3H,  m),7.35-7.36(1H,m),8.26-8.28(1 H, m), 8.49(1 H, s);
m/z467(M+li]'. 10 The preparation of 3-hydroxy-5-[(
lS)-2-methoxy{1-methylethyl)oxy]-N-(1-methyl- I H- pyrazol-3-yl)benzantide
was described earlier. The preparation of
3{azetidin-l-ylcarbonyl)6-chloropyridazine is decribed below:  15
3-Azctidin-i-ylcarbonvi~-6-chlorovvridazinc 0 p  V Phosphorus oxychloride
(50 mL) was added to 6-hydrnxypyridazine-3-carboxylic acid  (9.82 g, 70.05
mmal) and the resulting solution heated to reflux. After 45 miss the
solution  was allowed to cool and the excess of phosphorus oxychloride was
removed under reduced 20 pressure. THE (50 mL) was added to the black
residue and the resulting solution cooled to  



0C. Triethylamine (9.77 ml., 70.05 mmol) and azetidine (4.0 g, 70.05 mmol)
were added  dropwise. The resulting mixture was all owed to wart to RT and
stirred ovcmight. The  volatiles were removed under reduced pressure and
water (50 mL) added, then the residue  was adjusted to pli8 using sodium
hydroxide solution. The aqueous layer was extracted 25 five tines with
ethyl acetic, the combined organics dried (MgS04) and the solvent  removed
to give the crude product as a dark oil. A sample was purified by
preparative  l1PLC, etuting with 5 - 95% atetoniltrile in water (+ 0.2%
TFA), and gave the title  compound as a colorless solid (135 mg). WO
20071na7uJ I PCI7(CB21M*rIMi2471  -184 tH NMR b (COCls): 2.39- 2.47(2H, m),
4.30 (2H, t), 4.82 (2H, t), 7.64 (1 H, d) 8.21 (1 H,  d); mMz 198 (M+H)'.
F,xamole43:3-{I5-(Areridin-l-~Irarhonrllyvrzxn_2--[lour
-,V-(4-methrI-1,3IMRxuI- S 2- P)- -f(3S)-tetrmibvdrofaran-3-y1oxylbenxamide
O
3-{[5-(Azetidin-l-vlcarbonyl)pyrazin-2-yl)oxyj-5-[(3S)-te[rahydrofuran-3-yl
oxy]benzoic  acid (200 mg. 0.52 mmol). 1IAT{I (475 mg, 1.25 mmol) and
2-amino-mcthylthiazule  (119 mg. 1.04 rnmol) were suspended in DhIF (2 ml),
DIPEA (0.220 mL, 1.26 mmol) was 10 then added and the reaction mixture
stirred at RT for 16 hours. The DMF was removed in  vacuo and water (15 mL)
added. The mixture was extracted with ethyl acetate (3 x 20 mL)  and the
extracts combined, washed with water (15 mL). I N hydrochloric acid (10
mL).  water (10 mL), a saturated aqueous solution of sodium bicarbonate (10
mL), brine (10  mL), dried (NigSOh), filtered, and evaporated in mere. The
residue was chromatograpbcd 15 on silica. eluting with a gradient of
60-100% ethyl acetato in isohexane, to give the desired  compound (70 mg).
'H MAR S (CDCI3): 2.13 - 2.29 (nt, 211), 2.32 (s, 3H), 2.34 - 2.42 (m,
211), 3.89 - 4.02 (m,  411), 4.26 (t, 211), 4.69 (t. 2H), 4.96.4.99 (m.
III), 6.57 (d, I If). 6.94 (t, 1 H), 7.29 (t, 1 H),  7.33 (t, I11), 8.35
(d, 1 H). 8.85 (d, 1H), 9.72 (s. 111); rnlz 482 (M +11)', 480 (M-II)' 20
The following compounds were prepared in in analogous fashion from
3-([5-(azctidin-I- ylcarbonyl)Py
n-2-yl]oxy)-5-((3S)-tetrahydmfuran3-yloxy]benzoic acid and the  



appropriate tuninoheterocycle. t-'Il 21NI7NM17011 13f-1'ICH21i116111U247k
-185 Example Structure mlx NMR 43a 482 1H NMR S (CDCI,): 2,12 - 2.29 (m,
2H),  (h1+1V 2.34 - 2.42 (m, 2H), 2.38 (s, 3H), 3.88 - 4.02 (m, 4H), 4.26
(t, 2H), 4.68 (t, 2H),  4.96 - 5.00 (m, 111), 6.93 (t, 1f1), 6.98 (s, y
1:ra I H), 7.34 (t, IM), 7.37 (c, I H), 8.34 (d,   I H), 8.84 (d, I H) 43b
479 H NM R S (CDC1t): 1.46 (t, 3H), 2.13 - (MW}H). 2.29 (m, 211), 2.34 -
2.42 (in, 211), 3.88 - 4.02 (m, 411), 4.06 (q. 211), 4.26 (t, 2H),  4.69
(1, 211), 4.96 - 5.00 (m, 111), 6.78 (d, D ; "1 111), 6.88 (t, 1 H), 7.24
(t, III), 7.30 - 7.31  (m, IH), 7.32 (d, 1H). 8.34 (d, IH), 8.36  (s, 1 H),
8.86 (d, 1 H) 43c 493 If NMR 6 (C 130j): 1.48 (d 6H), 2.13 - (M+H)` 2.29
(m, 2H). 2.34 - 2.42 (m, 2H), 3.85 - 491 4.02 (m, 41-1), 4.26 (1, 211),
4,36 (septet,  (M-Hy I H), 4.69 (t, 2H), 4.97 - 5.00 (m, 1 H), 6.77 (d I
H), 6.88 (t, 1H), 7,24 - 7.25 (m, I H),  7.31 - 7.31 (m, 111), 7.35 (d, 1
H), 8.33 (d,  11-1).8.34(s, 1 H), 8.86 (d, 111) 43d 451 H NMR 8 (CDC],):
2.13 - 2.29 (m, 2H),  W4-H)" 2.34 - 2.42 (m, 21l), 3.88 - 4.02 (m, 414),
449 4.26 (t, 211), 4.69 (t, 211), 4.96 - 5.00 (m,  (M-H) 1 H), 6.84 (s, 1
H), 6.87 (t, I I1), 7.28 (t, I H), 7.31 (1, 1 H), 7.46 (d, 1 H), 5.36 (d,
Gry ~"7 O 1 H), 8.83 (d, 1 H), 9.45 (s, I H), 10.05 (s.  



1'~" IH) WO 21Mt711 MI7141 rCTI[;B21NM4f rn 2171  - 186  43e 479 -TH N,MR S
(CDCI3): 2.11 - 2.24 (m, 2H),  (M+H)' 2.26 (s, 314), 2.33 - 2.41 (m, 2H),
3.61 (s,  477 3H), 3.87 - 4,00 (m, 414), 4.25 (t, 2H), 4.68  o X~' 0 C
(M-F1)- (t, 2H). 4.93 -4.97 (m, l H), 6.58 (s, 1 H),  ~rX ` O 6.86 (t, 1 l
1), 7.24 (t, 1 H), 7.28 (s, 1 H), 8.32   (d, 1 H), 8.84 (d, 111), 8.85 (s,
iH) The reaction was carried out using 1,i-dime hylethyl 3-amino-
IH-pyrazoIe-I- carboxylate as the amino heterocycle, the resultant product
was dissolved in acetonitrile  and heated in a microwave reactor at 150C
for 5 - 10 minutes. The mixtures were allowed  to cool then concentrated in
wwuo to give the desired products. The preparation of 1.1 5
dimethyIrthy13-amino-lJf-pyrazole-I-earboxylate was described earlier.  The
preparation of3-([5-(azetidin-l-ylcarbonyl)pyrazin-2-ylloxy}-5-[(3S)-
tetrahydrofuran-3-yloxy]henzoic acid is described below: 3-l l5-(A7ctidin-
] -vlcarbonvlll)1rnxin-2-vlloxv}-5-1(357-tetrahydrofuran,3-yloxy]bettxaic
10 rte' OJo OH  MO  10 N M Methyl 3- (15-(azetidin- I -ylcarbony
l)pyrarin-2-yl]oxy }-5-((3 S)-tetrnhydrofiuan-3- yloxy]bcnzoate (7.02 mmol)
was dissolved in THE (50 mL), iN sodium hydroxide (7.0  mL) was added
followed by water (50 mL) and the resultant solution stirred at RT for 4 15
hours. The organics were removed in vacua, the aqueous solution filtered
and extracted  with ethyl acetate (30 niL). The aqueous layer was acidified
with 2N hydrochloric acid,  extracted with ethyl acetate (3 x 50 mL), and
the organic extracts washed with water (10  anL), brine (10 mL) then
evaporated to dryness to give the desired material as a white foam  



(2.33 g). 'It NMR,6 (CO)C]r): 2.34 - 2.30 (an, 211), 2.34 - 2.42 (m, 2H),
3.89 - 3.94 (m, 2H), 20 3.97 - 4.02 (m, 2H), 4.28 (t, 2H).4.69 (t, 211).
4.97 - 5.00 (in, 1}1), 6.94 (t, III), 7A8 (t,  211), 8.34 (d, 113), 8.85
(d, IH); mh 386 (NI +H)'. 384 (M-H)' s''U 2IM17114171141 PCTIG81114 I60
12471  -187 Mcthvl 3-{(5daz Udin-l-vlcarbonvi)mnzin-2-vlloxvl-5-1(3S
tetrahvdrofurBn-3- yloxylbenzoate aJ  0  A solution of methyl
3hydroxy-5-I(3)-tetrahydrofisran-3-yloxy]bcnzoate (2.5 g, 10.5 5 mmol),
potassium carbonate (2.9 g, 21.0 mmol) artd 2-(azetidin- I-ylcarbonyl)-5-
chlompyrazine (2.48 g, 12.6 mmol) in DMA (25 nil.) was heated at 120C for 2
hours. The  solution was diluted with ethyl acetate (150 ml.), washed with
water (3 x 50 mL), brine (20  mL), dried (MgSD4), filtered and the solvent
removed in vacua. The residue was purified  by chromatography on silica,
eluting with 0-50% ethyl acetate in isohexane, to give the to desired
compound as a colourless oil (2.8 g). 'H NMR 5 (CDCI3}: 2.13 - 129 (m, 2H),
2.34  - 2.41 (m, 2H), 3,85 - 4.04 (m, 411), 3.90 (s, 3H), 4.25 (t, 2H).
4.68 (t, 2H), 4.96 - 5.00 (m,  IH), 6.91 (t, 111), 7.43 (d, 2H), 8.32 (d.
Ili), 8.85 (d, 1H); mf: 386 (M+11)', 384 (M-H)- hicthyl
3-hydroxy-5-f(351-tcyahvdrufuran-3-rluxvlbcnzoate ~ 0 0.  ' 15 H  Methyl
3-((phenylmethyl)oxy]-54(3S)-tetrahydrofuran-3-yloxy]benxoate (25.0 g, 76.2
rnmol) was dissolved in THE (150 ml,) and ethanol (150 mL). 10% Palladium
on carbon  (30 rug) was added and the mixture placed under a hydrogen
atmosphere and left to stir at  at until the reaction was complete. The
catalyst was removed by filtration through 20 diatomaceous earth and the
filtrate was concentrated in iacuo to give an orange nil which
crystallised on standing. The solid was filtered off and washed with
diethyl ether to give  the desired product as a white solid (13.75 g). 



IH NMR 5 (CDC I5); 2.1-2.3 (21-1, in), 3.9 (3f1, s), 3.9-3.95 (2H, m),
3.97-4.05 (2H, m),  4.95 (l H. s), 5.6 (1), 6.6 (l H, t), 7.1 (1 H, t),
7.13 (11 i, t); nth 237 (M+H)` 25 --'0 2IMI711NOr-1I P(TIGn21MI6IIM12471
-198 Methyl -f(RhepyljMt11y y]-S-f(M-tet-rahydrofu n 3-yloxylbe=all  10 0
of ~a  1  A mixture of methyl 3-hydroxy-5-{(phenylmethyt}oxy}benzoate (18.8
g, 72.75 mmol),  (3R)-tetrnhydrofuran-3-yl 4-methylbcnzenesulfanate (18.5
g, 76.4 mmol) and potassium 5 carbonate (20.08 g, 145.5 mural) in
butymnitrile (250 niL) was heated to 130C for 3  hours. The solvent was
removed in vacuo and ethyl acetate added. The organics were  washed with
water (40 mL). 0,5M sodium hydroxide solution (40 mL). brine (40 mL),
dried (MgSO4), filtered and the solvent removed in vacuo.'the residue was
chromatographed on silica, eluting with a gradient of 0-5% methanol in DCM,
to give the  10 desired compound as a colourless oil (20.1 g). 'H NMR 8
(CDC),): 2.08 - 2.26 (m, 21{),  3.7S - 4.01 (m, 4H), 3.90 (s, 311), 4S2 -
4.96 (rn, I H), 5.08 (s, 2H), 6.69 (t, 1 H), 7.15 (t.  111), 7.29 (t, 111),
7.34 - 7.44 (m, 5H); rnh. 327 (M+11) The preparations of methyl
3-hydroxy-5-([phenylmethyl]oxy}benzoate and (3R)- 15 tetrahydrofuran-3-yi
4-mc hylbenzenesulfonate were described earlier. Example 44:
3-115f1tjetidirt-I-yIesrhonyil-3-ch1oronvtidIn-2-yHnxy} jl_(4-methvl-
h3-thImzol-2--'11-5-I (3.%)-tetrshydrefurag-3-yIgxvI beni.Imide H  ~Np 00
20 1-Chlom.N.A.2-t imethyI-1-propenylamine (0.70 mL, 0.53 mmol) was added
to a solution  of
3-{(5-(n=tidin-l-ylcarbonyl)-3-chlompyridin-2-yl}oxy)-5-[(3S)-tctrahydmfura
n-3- yloxy]benzoic acid (200 mg, 0,48 mmoI) in DCM (6 mL) and stirred at RT
for 2 hours. 2- 



Arnino-4-mcthylthiawle (i 10 mg, 0.96 mmol) and pyri dine (0.0 78 mL, 0.96
mmol) were  added and the reaction stirred at RT for 16 hours. The solvent
was rentoved in vacuo, water WO 2007!110711.{ 1 P(.-r1602414 161002471
-189 (20 mL) added and the mixture extracted with ethyl acetate (3 x 20
mi.). The extracts were  combined and washed with 2N hydrochloric acid (20
ml..), saturated aqueous sodium  bicarbonate solution (20 mL), water (20
ml,), brine (20 mL), dried (MgSO.), filtered, and  evaporated in vacua. The
residue was chrumatographed an silica, eluting with a gradient of 5 50-100%
ethyl acetate in isahexane, to give the desired compound (78 mg). 'it NMR 8
(CDCI,): 2.13 - 2.28 (m, 2H), 2.31 (a, 3H), 2,35 - 2.43 (m, 211), 3.88 -
4.02 (m,  4H), 4.21 - 4.28 (m, 2H), 4.31 - 4.39 (m, 213), 4.96 - 5.00 (m, 1
H), 6.56 (d, 1 H), 6.94 (t, 1 H), 7.28 (t, 111), 7.34 (t, [H). 8, 16 (d, 1
H), 8.25 (d, I Ll), 9.83 (s, 1H); rah 515 (MM+H ,  513 (M-H) 10 The
following compounds writ prepared in an analogous fashion from 3([5{a
etidin-l- yi!carbonyl)- 3-c
hlorapyridin2yl]oxy}-5-((3S)-tetrahydrofuan-3-yloxy]benzoic acid and  the
appropriate aminoheArrmycit. Example Structure rah NMR 44a 515 'H NMR 5
(CDCI1): 2.13 - 2.29 (m, 211), 2.34 - (M+H)' 2.42 (m, 2H), 2.38 (s. 3 H),
3.88 - 4.02 (m, 411),  513 4.24 - 4.34 (m, 4H), 4.96 - 4.99 (m. I H), 6,94
C] j] G (M_H)- {y i H}, 6.97 (d, 1 H), 7.34 (t, I H), 7.36 - 7.37  ION. o
(m, 111), 8.15 (d. 1 H), 8.24 (d, 1H), 10.82 (s,  a 1H) 44b 510 pi NMR 5
(CDC],): 2.15 (m, 211), 2.35 - ~{w~ (M+H)' 2.43 (m, 2H), 2.56 (s, 311),
3.89 - 4.03 (m, 411),  c .f.Y 50S 4.20-4.39(m, 411), 4.99 - 5.03 (rn. I H),
6.93 a (M-11)- (r. 1 H), 7.29 (t, I H), 7.35 (r, 111), 8.14 (s, III),  8.16
(d, 1 E1), 8,26 (d, 1 H), 8.36 is. 111), 9.54  



0 (d, iH) 15 W0 20M1711M1711i1 PCTICR:IM*11MP:471  -190 44c 512 'H NMR b
(COC11): 1.46 (1,31-1). 2.14 - 2.30  (M+H)' (m. 211), 2.35 - 2.43 (in.
211), 3.88 - 4,02 (m,  510 4H), 4.06 (q, 211), 4,20 -4.28 (rn, 211), 4.31
v j 7 C ~~ 1 (M-H)' 4.39 (m, 2H), 4.97 - 5,01 (m, I H), 6.78 (d, v- 1 H),
6.89 (t, 1 H), 7.23 (t, 111), 7.30 - 7.31 (m,  C fv IH), 7.32 (d, IH). S.16
(d, 1H), 8,25 (d, Ili),  8.37 (!, 111) 44d 526 E 1 NMR 5 (CDC[,): 1,48 (d,
6H), 2.14 - 2.29  (M-H)' (m, 2H). 2.35 - 2.43 (m, 211), 3.8S - 4.02 (m,
524 4H), 4,20 - 4.28 (m 211), 4.30 - 4.40 (rn. 211),  (M-Il)- 4.36 (septet,
1 H), 4.98 - 5.01 (m, 1I1), 6.78 (d, I H), 6,89 (t, 1 H). 7.24 (t, I H),
7.32 (t. I H).  ~k r v 7.35 (d, 1 I1), 8.16 (d, IH), 8.25 (d, l H), 8.35  G
(s, 1H) 44e* 484 '11 NMR A (C1]C11): 2.12 - 2.29 (m, 2H), 2.34 - (M+E I)'
2,42 (m, 2H), 3.37 -4.02 (m, 4H). 4.20 - 4.28  482 (m, 2H).4.29 - 4.37 (m,
211), 4.97 - 5.00 (m, a~ (M-H)' 111), 6,85 (s, 1 H), 618 (t. I H), 7.29 -
7.30 (m,  C_ ~~'l v 111), 7.31 - 7.31 (m, I H). 7.34 (d, IH), 8.15 (d,  a
111), 8.21 (d, I H), 9.76 (s, I H), 10.17 Is. 1 H)  The reaction was
carried out using 1,1 -dimcthylethyI 3-amino- IH-pyrazale-l carboxylate as
the amino heterocycle, the resultant product was dissolved in acetanitrile
and heated in a microwave reactor at 150C for 5 - 10 minutes. The mixtures
were allowed  5 to cool then concentrated in vacua to give the desired
products. The preparation of 1. I dimcthylcthyl 3-amino- I Ii-py'razole I
-carboxy late was described earlier. The preparation of
3-{(5-(azetidin-I-ylcarbonyl)-3-chloropyridin-2-y1]oxy]-3 -((3S)- 



tetrahydrofuran-3-yloxy]benzoic acid is described below: l0 PCE rC 62tX167W
217  t4'O 20070 *7141 -191- 3f(54Az 1idin-l-vlcs
+nvll-3-chlorovvridi_n-2-vlloxvI-5-I(3 .- trahvdrfu_r -3- vloxv'lbcnzgic
acid of J,  ~~11 D  LH p  D Methyi
3-([54aaetidin-l-ylearbonyl)-3-chloropyridin-2-yl]oxy)-5-[(3S)-tctrahydmfur
tt- 5 3-yloxy]benzoate (3.75 g, 8.68 mmol) was dissolved in THE (40 ml.),
IN sodium  hydroxide (8,68 mL, 8.68 mmol) was added followed by water (40
mL) and methanol (l  drop) and the resultant solution stirred at RT for 3
hours. The organics were removed is  vacuo, the aqueous solution fthered
and extracted with ethyl acetate (30 m4). The aqueous  layer was acidified
with 2N hydrochloric acid, extracted with ethyl acetate (3 x 50 nil), 10
and the organic extracts washed with water (10 ml.), brine (10 ml-) then
evapotmed to  dryness to give the desired materiaf as it white foam (3.53
g). 'H Z`.1R 6 (CDCIi): 2.14 - 2.30 (m, 2H), 2,35 - 2.43 (m, 2H), 3.89.3.94
(m, 211), 3.96 - 4.02 (m, 211), 4.22 - 4.38 (m, 4H), 4.97 - 5.01 (m, 1 H),
6.95 (t, l H), 7.46.7.47 (m. I H),  7.49 - 7.50 (m, 111), 8.15 (d, 11{),
8.26 (d, 1 Il): m/z 419 (M+H)', 417 (M -H)'. 15 Methyl 3-{ {54azctid in- i
-v1carbonv l )-3-chlorotwddin_2_yl lam]-5-1135)-tetrahvdr4fu ran- 3-vlo
kT1Zlatc OJ c ON p A solution of methyl 3-hydmxy-5-[(3S)-tetrahydrof
ran-3-yloxy]bcnzoate (2.5 g, 10.5  



20 mmol), potassium carbonate (2.9 g, 21.0 tnmol) and 5-(arrtidin-l
-ylcarbonyl)-2,3- dichlompyridine (2.9 g, 12.6 mmol) in DMA (25 mL) was
heated at 120C for 5 hours.  The solution was diluted with ethyl acetate
(150 mL), washed with water (3 x 50 mL),  brine (20 mL), dried (MgSO.),
filtered and the solvent removed in vacua. The residue was  purified by
chromatography on silica, eluting with 20-50% ethyl acetate in isohexanc,
to H'(1 2nh 71ag7IIJ I P('r/G 621MI6AW1 247 1  - 192 give the desired
compound as it colotriess oil (3.75 g). 'H NMR S (CDCI3): 2.13 - 2.29 (m,
2H), 2.38 (quip, 2H), 3.85 - 4.04 (m, 411), 3.90 (s, 3H), 4.19 - 4.37 (m,
4H), 4.96 - 5.00 (m,  I H), 6.91 (t, 1 H), 7.42 - 7.45 (m, 211), 8.14 (d. 1
li), 8.25 (d, i H); nrfz 433 (h1 +H)'. 5 The preparations of methyl
3-hydroxy-5-[(3S)-tetrahydrofuran-3-yloxy]benzoate and 5- (azetidin-
l-ylcarbonyl}2,3-dichloropyri dine were described earlier. Example 45:
3-{16 f,Ixetidln-l-slcarboe-11n~'ridin-3-slloxrf-NHS methslnvrAxin-2- v
l}5-1[3$}-te t ra hyd rofu es n-3-eln rv1 he n xa m l de 0-- I 0 HJ-N 0 911
LN~  10 1-Chloro-NrN,2-trimethyl-l-prvpeny[amine (0.133 mL, 1.0 mmol) was
added to a  suspension of 3-{ [6{azetidin- l -ylcarbonyl)pyridin-3-yl]oxy}
-5-[(3S)-tetmhydrofuran-3- yloxy]bcnzoic acid (350 mg, 0.94 mmol) in DCM
(10 mL) and stirred at RT for 30min. 2- Amino-5-methyIpyrazine (196 mg,
1.82 sort) and pyridine (0,148 rn L. 1.82 mmoi) were 15 added and the
reaction stirred at RT for 2 hours. The solvent was removed in vacuo and
water (30 mL) added. The mixture was extracted with ethyl acetate (3 x 20
mL), washed  with 2N hydrochloric acid (20 mL), water (10 mL), saturated
aqueous sodium bicarbonate  solution (20 raL), water (10 mL) and brine (20
mL). The combined organic extracts were  dried (M1gSO4), filtered and
evaporated in vacuo. The residue was purified by 20 chromatography, eluting
with 0-10% methanol in DC%l, to give the desired product as a  colourless
oil (150 mg). 'H NMR 6 (CDCI3): 2.12 - 2.18 (111. M). 2.22 - 2.29 (111, m),
2.31  - 2.40 (2H, m), 2.56 (3H, s), 3.89 - 4.03 (4H, m), 4.25 (2H, t), 4.71
(2H, t), 4.97 - 5.00 (1 H,  



m), 6.76 (111, t), 7.15 (1 H, t), 7.25 (1 H. d), 7.38 - 7.40 (1 H. m), 8.12
(111, s), 8.14 (1 H, d),  S.32 (111, s), 8.34 (1 H, d), 9.52 (1 H, d); mfr
476 (M+H)', 474 (M-H} 25 The Following compound was prepared in an
analogous fashion from 3-([5-(azetidin-l -
ylcarbonyl)pyrazin-2-yI]oxy}-5-[(35)-tetrahydrofuntn-3-yloxy]benzaic acid
or 3 -{[6 O 21 M)7ff f 17041 PCTIC S II M16. M12J 71  -193
(anetidin-l-ylcarhanyl)pyridin-3-y1]oxy}5-[(3S)-tetrahydmfuran-3-yloxy]benx
oic acid  and the appropriate aminohetcmcycle. Example Structure mh NMMR
45a 477 F{NMR6(CDC11):2.16-231 (m 2H).2.34.  (M+[{)' 2.42 (m, 2H), 2.56 (s,
3H), 3.89 - 4,02 (m, 411),  0 " 4,26 (4 2H), 4.69 (t, 2H), 4.98  5.02 (m, I
H), 6.92 (s, 11{), 730 (s, IH), 7.35 (s, 1H), 8.15 (ti  a
IHJ,8.36(s,2H),8.86(s,IH),9.54(s,1H)  45h 479 H NMR 8 (CDCI1); 2.12 - 2.31
(m. 2H), 2.32  ~y (M+l l)' 2.40 (m. 211), 3.90 - 4.04 (m, 41), 4.26 (t,
21{),  o y ' ' 477 4.71 (1, 2H), 4.97 - 5.01 (m, 111), 6.76 (t, 1 FI),
7.13 (t, 1H), 7.23 (t, I H), 7.39 (dd, ill), 7.48  C" rf  7.53 (m. I H),
8.14 (d, I H), 9.16 (d, 111), 8.33 -  8.38 (m, 2H), 8.47 Is. III) 45c 451 H
NMR 6 (CDCI1): 2.13 - 2.31 (m, 2H), 2.32 - (M+11)' 2.39 (m, 2H), 3.89 -
4.03 (m, 411), 4.25 (t, 211),  /~  M O 449 4.71 (t, 2H), 4.97 - 5.01 (m,
111), 6.79 (t, I I l),  ~~ (M-H)- 7.18 (d, l li), 7.22 (s, I H), 7.27 (t.
111), 7.37 C" r  (dd, 11{), 8,11 (d, 1 H), 8.28 (d, I H), 8.33 (d,  0 "
1H),9.47(s, 11+) 45d 463 H NMR 6 (CDC11): 2.15 - 2.32 (m. 2H), 2.35 -
(M+H)` 2.43 (m, 211), 3.90 - 4.06 (m, 4H), 4.27 (t, 211),  /~ O yA 461 4.70
(t, 2{). 5.00 - 5.05 (m, 111). 6.93 (t, 11 ),  



J " (M-H)' 7.31 (1. 1 H), 7.36 (t, 111), 8,29 (; 111), 8.38  ~  C" IrrlT7
8.38 (m, 111), 8.40 - 8.41 (m, F H), 8.46 (s, l I{),  0 8.86 (d, I H), 9.68
(s, 1 H ) 45e 480 H 5N'MR 8 (CDCI3): 2.15 - 2.31 (m, 211), 2.35 - (M+H)'
2.43 (m, 2H). 3.90 - 4.03 (m, 4H), 4.27 (t, 2H),  ~~-y a 478 4.69 (t, 2H),
4.99 - 5.02 (m, 11), 6.91 (t, 1 H),  01 (M-l{)' 7.28 (t, I to. 7,33 (t,
111), 7.48 - 7.53 (m, IH), 8.16(d,IH),835-8.39(m,119,8.37(d,IH),   8.51 (s,
IH), 8.86 (d, 111) WO 21MI7I1M171141 Pt'T,GIB21 ojiiHM1247I  -194 The
preparation of3-{[5-(axetidin-I-ylcarbonyl)pyra in-2-yl]oxy)-5-[(3S)-
tetrahydrofuran-3-yloxy)benzoic acid was described earlier. The preparation
of 3-([6-(axetidin-l-ylrarbenyl)pyridin-3-yl]oxy)-5-[(35)- tetrahydro
futan-3-yloxy)benzoic acid is described below: 5 3- [[(Azctidin- I
-vlcarbonvl)nvrid0n-3-ylloxy)-5-l[35)-tctr.hydro fur?Lrt-3-vloxslbersxoic
it]S[ rrl1of  0  Methyl 3-hydroxy-5-[(35)-tetrahydrofuran-3-yloxy]hen7zote
(875 mg, 3.68 mmol). 2 10 (axetidin-l-ylcarbonyl)-5-bromopyridine (1.06 g,
4.41 rnmol ), caesium carbonate (3.59 g,  11.03 mrrtnl), and bramatri
s(triphcnylphesphine)copper (0.69 g, 0.735 mmol) were added  together in
1)NIA (16 rnL) and heated in a microwave reactor at 160C for 9 hours. The
mixture was taken up in water (25 mL) and washed with ethyl acetate (2 x 20
ML). The  aqueous layer was acidified with IN hydrochloric acid (30 mL) and
extracted with ethyl 15 acetate (5 x 30 ml.). The combined organic extract
was washed with water (30 mL), brine  (30 mL), dried (NigSO4), filtered and
evaporated to give a bmwn solid which was triturated  with diethyl ether to
give the desired compound as a beige solid (820 mg). 



uH NMR 5 (d.-DMSO): 2.00 - 2,06 (m, 1 H), 2.23 - 2.37 (m, 311), 3.78 - 3.95
(m, 411), 4.13  (t, 2H), 4.64 (t, 211). 5.16 - 5.19 (m, 1H), 7,05 (1, I f
1), 7,18 - 7.19 (m, 1 H). 7.33 - 7.34 (m,  20 1 H), 7.62 (dd, 114), 8.04
(d, 1 H), 8.46 (d, 1 H); ink 385 (M+I t)', 383 (D1-H)' The preparations of
methyl 3-hydmxy-5-[(3.S)-tetrahydrolLraa-3-yloxy]benzoatc and 2- (axetidin
IIytcarbonyl)-5-bromopyridine were described earlier. 25 WO 21M7711M17041
PCTIGB21M16flN1247 t  -195. Example 46:
3-{l3-Chloro-54uvrrolldin-l-vlcarhonvllovridin-2-v'llosvl-5-I[t-
methviethvlkrxvi-~V~S methvlnvra>in-2-vl)benzamide N 1,  H ^  N YUCA
Cesium carbonate (7S2 mg, 2.4 mmol) was added to it solution
of3-hydraxy-5-((i- 5 methyl ethyl)oxy]-H! (5-methylpyretin-2-yl)benzamide
(230 mg, 0.8 mmol) and 2,3 dichloro-5-(pyrrolidin-l-ylcarbonyl)pyridirne
(234 mg, 0.96 rump!) in acetonitrile (5 mL)  and the stirred mixture heated
in a microwave reactor at 120C Far 2 hours. The mixture  was cooled to RT
and the acetonitrile evaporated in mcuo. The residue was partitioned
between water (25 ml-) artd ethyl acetate (50 mL), the organic layer washed
with brine, 10 dried (MgSO4) and evaporated to a residue which was
chromatographed on silica, eluting  with 75% ethyl acetate in isohexane, to
give the desired compound (290 mg). 111 NMR 5 (Cl3Cl3); 1.3 (d, 6H), 1.9
(m, 4H), 2.5 (s, 3H), 3.4-3.7 (m, 4H), 4.55 (m, lH),  6.85 (d, I H), 7.2
(d, I H), 7.25 (d, 111), 7.9 (d, 1 H), 8.! (dd, l li), S.2 (d, 1 H), 8.35
(5, I El)  and 9.45 (s, i}1); ink 496 (M+H)-. 15 The following compounds
were prepared in an analogous fashion from 2,3-dichloro-5- (pyrrolidin-l
.ylcarbonyl)pyridine and either 3-hydroxy-5-{(( I S)- 1-methyl-2-
(methyloxy)e(hylJoxy ) N-(5-methyIpyra zin-2y I)benzsmide at 3
-hydroxy-,v-(1-methyl- 1 N-pyrazol-3-yl)-5-[(3S)tetrahydrofuran-3-y laxy]
benzuunide. 



Example Structure roll N11R 46a 526 H NMR 5 (CDCI1): 1.3 (d, 311), 1.9 (m,
4H),  ,a^~ a MC~r' (M+11)' 2.5 (s, 311), 3.3 (s. 3H), 3.4 -. 3.6 (m, 6H),
4.55  I H). 6.9 (d, lll), 7.2 (s, I H), 7.35 (s, I H), 7.95 (d IH), 8.05
(s, 1 H). 8.15 (d, 1 H). 8.35  1f '~"a (s, 111), 9.5 (s, 1H). WO
210711007941 PCI'I11. B21MI6rI02471  - 196 46b 512 1 H NMR 8 (CDCtr): 1.8
-1.95 (m, 4H), 2.1  o h~+1 (,ti+H)' (m, 2H), 3.4 5 (t, 211), 3.6 (1. 2H),
3.7 (s, 3H).  3.85 (m, 2H). 3.95 (d, 211), 4.9 (m. I11), 63 (d, + a I H),
6.8 (d, l H). 7.15 (d, 110. 7.25 (d, 2FO.  0 7.95 (d, 1 H). 8.1 (d, 111),
8.9 (s. 1 H) The preparation of
2,3-dichlom-5-(pyrrolidinI-ylcarbonyl)pyridine is described below:
3-DichIoro-5-fnvrrolWin- l -vlcarbonvllnvridittc p N10  5 clN Oxalyl chlori
de (3.2 mL; 36.0 mmol) was added to a solution of 5,6 dichloronicatinic
acid  (5.76 g; 30.0 mmol) and 4M hydrogen chloride in dioxan (7,5 mL: 30.0
mmo!) in 0CM  (50 mL). The mixture was stirred at RT for 18 hours, the 0CM
evaporated in voctw, the 10 residue azeotraped with toluene (2 x 15 mL)
then added to a solution of pyrrolidine (3.0  mL; 36.0 mmol) and
triethylarnine (I0.0 mL; 72 mmol) in DCM (150 ml.). The mixture  was
stirred at RT for 6 hours, the DCM evaporated in wrcuo, the residue
partitioned  between water (75 mL) and ethyl acetate (100 mL), the organic
layer washed with brine,  dried (MgSO4) and evaporated in vacuo. The
residue was chromatographed on silica, 15 eluting with 50% ethyl acetate in
isohexane, to give the desirrd compound which was  further puriled by
crystallisation from ethyl acetate and isohexanc (6.88 g). 1H NAMR 8  (CDC]
3): 1.9 (m. 411), 3.4 (m, 2H). 3,6 (s, 3H). 7.9 (s, IH) and 8.4 (s, IH);
ink 245  



(A1+11)". 20 The preparations of 3-hydroxy-5-((l-methylethyl)oxy]-N(5-me
hyIpyrazin-2- yl)henzamide and
3-hydroxy-5-{((15)-1-methyl-2-(methyloxy)ethy)]oxy}-N-(5-
mcthyipyraxin-2-y1)benzantide were described earlier. N'O 1007010711..41 ?
-I'iCH21a16100 2 4 7 1  -197 EYamnle 47.
3-115-[AreddIn-l-vlcarbonvl)nv'raxin-2-ylIosvl i--( I-methyl-lN-pvraro1-
3-vI)-54tetra h3-d ro-2 H-nvra n--vlo Irv) bens m id e o DN f ":r  0
3-1lydroxy-N-(l-methyl-
lH-pyrazol3yI)-5{tetrahydro-2H-pyran-4-yloxy)benxamidc  5 (209 mg, 0.66
mrnol), 2-(axetidin-l-ylcarbonyl)-5-chloropyrazine (159 mg, 0.80 mmol)  and
potassium carbonate (184 mg, 1.33 mmol) were dissolved 1 suspended in
acetoniuile  (3.5 mL). The reaction mixture was heated in a microwave
reactor for 4 hours at 120C  then cooled, filtered and reduced In w cuo.
The crude product was purified by chromatography on silica, eluting with
0.59E methanol in DCM, to give the required 10 product as a white foam (39
mg). 111 NMR 5 (ds-DMSO): 1.57 - 1.68 (m, 211), 1.97 - 2.05  (m, 2H), 2.26
- 2.36 (m, 2H), 3.47 - 3,55 (m, 211), 3.78 (s, 3H), 3.84 - 3.91 (m, 2H),
4.10 (t,  211), 4.57 (t, 2H), 4.67 -4.75 (m, I H), 6.58 (d, 1 H). 7.11 (t,
111), 7.43 (t, I H), 7.54 (t, I11),  7.60 (d, I H), 8.56 (d, i 11), 8.68
(d, I Ii), 10.80 (s. 111); m/a 479 (M+11 J+ 15 The following compounds were
made in an analogous fashion from the either 3-hydroxy- N4l -methyl-I
H-pyrazal-3-yl)-5-(teuahydro-2H-pyran-4-yloxy)berm,mide or 3-hydroxy
N-(5-methylpyraxin-2yl)-54teuahydnr2W-pyran4-yloxy)benraatide and the
appropriate  halogenated heterocycle. Example Structure mix ,NMR 47a 512 H
NMR S (d,-DM SO): 1.57 - 1.67 (rr4 2H),  (M+H)' 1.98 - 2.06 (m, 2ii), 2.21
- 2.32 (m. 2H), 3.47 - 3.55 (m, 2H), 3.78 (s, 311), 3,84 - 3.91 (m. 2H).  



4,01 -4,10 (rn, 2H). 4.33 - 4.41 (in, 2H), 4.67  010 4.75 (rn, 111), 6.57
(d, 111), 7.09 (t. IH), 7.40 {t,  (? I H), 7.52 (t, 111), 7.60 (d, l H).
8.23 (d. I H), 0 0 8.34 (d, 1H), 10.79 (s, ifl) NF( 2tN 1711N 171171 PCI7C
R14106111412 VI - 1 9 8  4 7 h 491 'H NMR S (d4-UMSO):-1 . 6 8 (2 R ) 1.58
(114+H)' 1.99 - 2.06 (in, 2H), 2.26 - 2.35 (m, 214), 2.49 (s, 1 3H), 3.47 -
3.55 (m, 2H), 3.84 - 3.91 (m, 2H),  4.10 (t, 211), 4.57 (t, 2H), 4.69 -
4.77 (m, 1 H),  c" 7.18 (L. 1 H), 7.49 (t. 1 H), 7.58 (1. I H), 8.36 (d,  L
Y, 1H). 5.57 (d, 11I), 8.68 (d, I H), 9.25 (d, 1 H),  10.98 (a, I H) 47c
524 `II NMR 6 (d4-DM SO): 1.63 (m, 2H), 2.02 (m,  (M+11)' 2H). 2.27 (m,
211), 2.49 (s, 3H), 3.51 (m, 2H).  3.8? (m, 211),4.D6 (t, 2H), 4.36 (t,
211), 4,74 (m.  111), 7.16 (t, 114), 7.47 (t, I H), 7.57 (t, 114), 3.23
[-1M f~~p (d, lH),8.34(d, 1H), 8,3G [m, IH],9.25 (d, 1H),   10.98 (s, I H)
The prep rations oft-azetidin-l-ylearbonyl)-5-chi oropyrazine and
5-(azetidist-l- ylcarbonyl)-2.3-dichloropyridine were described earlier.
The preparation of 3-hydmxy-,V-(1-methyl- I
H-pyrazol-3-yl)-5-(tetrahydr^-2H-pyran-- 5 yloxy)bcnzamide is described
below: 3-}1Vdr^xY-N=(1-methyl-lH-nsrax^1-3--1] 5{tetra
dro-2H-n}raa~i-YIUXY)4enxaavdc  DH eV-( I -Methyl- I
H-pyrazal-3-yl)-3-[(phenylmethyl)oxy]-5-(tctrahydm-2H-pyran-4- 10
yloxy)benzamidc (1.85 g, 4.54 rnntol) was dissolved in ethanol (40 rnL) and
10%  palladium on charcoal (97 mg) catalyst added under argon. The reaction
was stirred under  an atmosphere of hydrogen for 16 hours then filtered
duwgh C:elite(r) and the filtrate  concentrated in vacuo give the desired
compound as a light bmwn solid (1.30 g). 



111 NMR 8 (db-DMSO): 1.54 - 1.65 (m, 21i), 1.94 - 2.03 (m, 2H), 3.44 - 3.54
(m, 211), 3.78  15 (s, 3H), 3.83 - 3.90 (m, 2H), 4.56 - 1.65 (m, 1H), 6.51
(t, 1H), 6.56 (d, 1 H), 6.97 (t. 111),  7.08 (t, IH), 7.59 (d, lli), 9.63
(s, I11), 10.59 (s, 11l); m1z 318 (NI+H)' WO 21M17IIM) 7941 PC 7C.
B2W41rM12J71 -199- Mild H
3-[(Phenylmethyl)oxy]-5-(totrahydro-2H-pyran-4-yloxy)benzoic acid (3.14 g,
9.5 mmol),  5 1-methyl -lH-pyrazol-3-amine (1.85 g, 19.0 mmol) and HATU
(4.70 g, 12.35 moral) were  dissolved in DMF (12.5 mL) and D1PEA (3.31 mL,
19.0 mrnol) added. The resultant  mixture was stirred at RT for 20 hours.
The mixture was quenched with water (ISO rnL),  extracted with ethyl
acetate (2 x 75 mi.), washed with brine. dried (M8SO.) and  concentrated in
wicun. The residue was chrnmatographed on silica, eluting with 0-50% 10
ethyl acetate in isohexane, to give the desired compound as it pale yellow
gum (I S5 g).  3 1(Phenylmethvllaxy1-5dtetrahvdro-2H-nvmn+-vloxY)betvoic
acid ^1 OH  S Methyl 3-[(phenylmethyl)oxy]-5
{lctxahydro-2H-pyran-4-yloxy)brnxaate (9.00 g, 26.3 15 mmol) was dissolved
in T}IP (120 mL) and methanol (30 mL) added a solution of lithium
hydroxide monohydrate (3.24 g, 78.9 mmol) in water (60 mL). The bi-phasic
solution was  stirred at RT for 3 hours until complete conversion was
indicated by LCMS. The organics  were removed in vacua and water (40 ml)
added. The p11 of the mixture was adjusted to 7  by the addition of
hydrochloric acid and the resulting precipitate filtered and washed with 20
cold water to give the desired compound as a white solid (8,03 g), 'R NMR 5
(d6-DM SO):  1.57 (m, 2H), 1,94 (m, 211), 3.50 (m, 211), 3.84 (m, 211),
4.62 (m, l H), 5.15 (s, 2H). 6.87 (t.  1 H), 7.09 (m, 1 H), 7.14 (m, l H),
7.34 (t, 1 It), 7.40 (t, 2H), 7.46 (d, 2H), 12.99 (s, 1 It); rnfz  327
(M+H)` WO 21N1711N171141 PCTICB21N16(1N12171  . 200 . 



vl 3-Ifph~nylme:hYlloxrl-5 ftct~hvdtn 2{Lp 1JyltlxrlbenzOatC  O 6 Methyl
3-hydroxy-5-{(pheny]methyl]oxy)benzoate (7.75 g, 30.0 tnmol), tctrahydro4H-
pyra4-ol (4.28 mL, 45.0 mmal) and triphenylphosphine (11.8 g, 45.0 mmdl)
were stirred  5 under argon in TH F (166 m4) and cooled to 5C in an ice
bath. D F A D (19.6 ml., 45.0 mmol) was added dropwise to the mixture,
maintaining the internal temperature below  10C. Stirring was continued for
16 hours then the reaction mixture reduced in vacuo and  the residue
redissolved in ethyl acetate (60 mL) and isohexane (60 ML). The precipitate
was removed, the filtrate concentrated in vacuo and purified by
chromatography on silica, 10 eluting with 0-25% ethyl acetate in isehexane
(a small quantity of DCM used to assist  column loading), to give the
desired compound as a colourless oil (9.0 g). 1H Nh1R & (de-DMSO): 1.58 (m,
211), 1.94 (m, 2H), 3.49 (m, 211), 334 (m, 511). 4.65 (m,  1]i), 3.16 (s,
211), 6.92 (t, IH), 7.10 (m, !H), 7.15 (m, 111), 7.34 (t, 111), 7.40 (t,
211), 7.46  (d, 2H); m/: 343 (tit+if)' 15 The preparation of methyl
3-hydroxy-5-((phenylmethyl]oxy}benzoate was described  earlier. The
preparation of3-hydroxy-N-(5-methylpytazin-2-yl)-5-(tcuahydro-2H-pymn-4-
yloxy)benzamide is described below: 20 3.IlyCmxv-n' -II ethy]pyra7dn-2 y1)
S-~tetrahydm-2H-pyran-4. c y)bcwa ids  v N.(5 -A1 ethylpyrazin -2-y]}3 -[
(phcnylmethyl)oxy] -5 (telr9hydro-2H-p)ran-4- yloxy)benzamide (1.70 g, 4.05
moral) was dissolved in ethanol (40 mL) and 10% 25 palladium on charcoal
(86 mg) catalyst added under argon. The reaction was stirred under H'(1
211J711107141 PC.TJC.e2 004100 2 4 7 1  -201  an atmosphere of hydrogen for
4 days then filtered and the filtrate concentrated in mcuo to  give the
desired compound as a cream-coloured solid (1.20 g). m/z 330 (M+H)-
N-(5-Methyl nvrazin-2-yl)-3-F1Dbettvlmethvlloxvl-5-(tetrnhydro-2H-myran-4 5
yloxv)benasmidc 



0 6  3-[(Phenylmethyl)oxy]-5-(tetrahydro-2H-pymn-4-yloxy)benzoic acid (3.14
g. 9.5 mmol),  2-amino-5 methylpyrazine (2.08 g, 19.0 mmol) and 11ATU (4.70
g, 12.35 mmal) were  dissolved in DMF (12.5 mL) and DEPEA (3.31 mL, 19,0
mmol) added. The resultant 10 mixture was stirred at HT for 20 hours. The
mixture was quenched with water (150 mL)  and extracted with ethyl acetate
(2 x 75 mL), washed with brine, dried (MgSOi) and  concentrated in vacuo.
The residue was chromatographed on siIica, eluting with 0-50%  ethyl
acetate in isohexane, to give the desired compound as a pale yellow gum
(1.70 g).  m/z 420 (M+H)` 15 The preparations of
3-[(phenylmethyl)oxy]-5-(tctrahydro-2H-pyran-4-yloxy)brnxoic acid  and
2-amino-5 methylpyrazine were described earlier. Kxamnle 48:
3-116-(ArstidIn-l-vies r4nnyllpyrldin-3-ylloxyl-N-(I-methyl-1H-uvrarol- 20
3 yl}S-(tetrahydro-2N-pyron-4-vlozv)henxamnld ocro H ON 3-Hydroxy-N-(l
-methyl-lH-pyrazol-3-y1}5-(tetrahydm-2H-pyran-4-yluxy)benzamide (200 mg,
0.63 mmol), 2-(azetidin-l-ylcarbonyl)-5-btomopyridine (1S4 mg, 0.76 mend]),
bromoL is(uiphenylphosphine)copper (186 mg, 0.2 mmol) and caesium carbonate
(411 mg. t1'0 21MY71111 17(41 PCT/GH21M1411M12471  -202 1,26 m mol) wcre
dissoivcd I suspended in DMA (3.5 mL). T'he reaction mixture was  heated in
a microwave reactor for I hour at 200C then allowed to coal, filtered and
reduced in vacuo. Water (25 ml.) was added and the product extracted with
ethyl acetate (2  x 25 mL). the nrgaoics dried (MgSO4) then purified by
chmmatography on silica, cluting 5 with 0-10% methanol in DCM, to give the
desired compound as a pale yellow Foam (65  mg). 1H NMR S (d+-DMSO): 1.57 -
I.67 (m, 211), 1.97 - 2.05 (in, 211), 2.23 - 2.34 (m, 2H),  3.51 (t, 211),
3.78 (s, 31 t), 3.83 - 3,90 (m, 2H), 4.08 (t, 214), 4.59 (t, 211), 4.69 -
4.76 (m. 1 H), 6.56 (d, i H), 7.00 (t, 1 H). 7.29 (t, 111), 7.49 (t, I H),
7.54 - 7.53 (rn, i H), 7.60 (d, 1 H),  8.00 (d, i}1), 8.41 (d, IH)110.83
(s, 111); mFr 478 (M 11)" 



10 The blowing compound was shade in an analogous fashion from
2-(azctidin-l- ylcarbonyi)-5-bromnpyridinc and
3-hydroxy-N45-tnethylpyrazin-2-yl)-5-(tetrnhydro-2ff- pyran-4-yl
oxy)benzatnidc. Example Structure mlr. NMI!. 490 11 1 NMR 5 (de-DMSO): k.G2
(m 2H), 2.01  48a Y e A " (M+H)' (m, 2H), 2.28 (m, 2H), 2.48 (s, 311), 3.50
(m,  211), 3.86 (m, 211), 4.07 (t, 211), 4.59 (t, 21i).   4.75 (m, I11),
7.08 (t, 111), 7.49 (s, 1H). 7.53 (s, 1 H), 7.56 (q, I H), 8,00 (d, l H),
8.36 (s,  111). 8.43 (d, 1H). 9.24 (d. IH), 11.09 (s,  1H) 15 The
preparations of 2-(azetidin-I-ylcarbonyt)-5-bromopyridine,
3-hydmxy-N-(1-mcthyl- I
H-pyrazal-3-yl)-S-(tctrahydro-2H-pyran-4-yloxy)benzamide and 3-hydroxy-N4
5- mcthylpyrazin-2-yl)-S{tctrahydro-2H-pyrast-4-yloxy)bcnzatnidc were
described earlier. WO 2 00 7100 71}1 PCI7GB21M16AM52471 .203-
Exnmvle49:3-116~Axet3din-l-vlcarbanvl]o~ridin-3
v11axF}-11{1-mrthvl-lff-n-raxo]- 3-yl}4-l (3R )-i etra hvd roFu ran-3-vla
xv1 benzam Idc N- 0 N H  O 10 LH~Nd  0 A mixture of
3-hydroxy-N-(1-methyl-lN-pyta7oi-3-y1)-5-((3R)-tetrahydmFuran-3 5
yloxy]benzamidc (150 mg, 0.49 mmol),
2-(azetidin-l-ylcarbonyl)-5-hromopyridine (120  mg, 0.49 tnmol),
bromotris(triphenylphosphine)copper (92 mg, 0.10 mmol) and caesitmt
carbonate (454 mg, 1.48 mmol) in acetonitrile (7 mL) was stirred in a
microwave reactor at  



160C for 6 hours. The solid was filtered off, the solvent was removed in
metro end ethyl  acetate (50 ml.) added to the residue. The organic phase
was washed with water (l0 mL), 10 brine (20 rnL), dried (MgSCa), filtered
and the solvent removed in mezzo. The residue was  chromatographed on
silica, eluting with a gradient of 0-10% methanol in 17CM, to give the
title compound as a white solid (86 mg). 111 NMR S (CDC13): 2.10 - 2.17 (m,
I 11), 2.19 - 2.25 (m, 111),2.32-2.38 (m,
211),3.76(s,3H),3.87-3.92(m,111),3.95-4.01 (m, 3H),  4.24 (t, 211), 4.71
(t, 2H), 4.97 (t, 1 H), 6.73 (t, 1 H), 6,81 (s, 1H), 7.11 (s, I H), 7.24
(s, 111), 15 7.27 - 7.30 (m, 111), 7.36 - 7.39 (m, 111), 8.12 (d, 1 H).
8.31 (d. 1 H). 8.72 (s, 1 H); mh 464  (M4H)'. The preparation of
2-(azctidin-3-ylcarbonyl)-5-bromopyridine was described earlier.  The
preparation of 3-hydroxy-N-(
i-methyl-1Hpyrazol3yi)-5-((3R)-tetrzhydroftunn-3- 20 yIoxylbenzamide is
described below: 3-hvdroxv-N-(1-methvl-iH-ovrazol-3-v1)-
5-f(3R)-tetrahvdrof Iran-3-yloxvl z^midc   J N M o H  A suspension of
3-hydroxy-N-(l-methyl-IH-pytrzol-3-y])-5 25 ((phenyhnethyl)oxy]benzamide
(450 mg. 1.39 mmol), (3S)-teuahydrofwran-3-yl 4- methylbenzeneaulfonate
(507 mg, 2.09 mmo]) end potassium carbonate (481 mg, 3.48 O 24107Ithi7I111
P(TICR2iatorwP2J 71  - 204  nunol) in acetonitrile (5 mL) was stirred in a
microwave reactor at 160C for 3 hours. The  solvent was removed in vacuo
and ethyl acetate added. The organics were washed with  water (40 mL),
brine (40 mL), dried (,MgSO4), filtered and the solvent removed in vaeuo.
The residue was chro matograph ed on silica, eluting with a gradient
of0-100% ethyl 5 acetate in isohexane, to give N-(I-methyl
-Ill-pyraxol3-yl)-3-[(phenylrnethyl)oxy]-5-
{(3R)-ttxrahydrofuran-3-ytoxy]bertzarnide as a white foam. This was
dissolved in ethanol  (5 mL) and ammonium formate (182 mg, 2.88 mmol) added
in one portion. The reaction  was blanketed with argon and 10% palladium on
activated carbon (30 mg) was added. This  mixtunr was heated in a microwave
reactor at 140C for 10 minutes, the catalyst filtered 10 off and the
volatiles removed in vacua to give the title product as a white solid (305
mg).  



'If NMR S (ds-DM SO): 1.96 - 2.00 (m, 1 H), 2.20 - 2.25 (m, 1 H), 3.74 -
3.S5 (m, 611), 3.87  - 3.91 (m, 1 H), 5.06 - 5.08 (m, 1 H). 6.46 (t, 1 I
[), 6.57 (d, I H), 6.97 (s, Ili), 7.02 (s, I H),  7.60 (d, I H), 9.74 (s,
I11), 10.70 (s, 1 li); m/z 304 (M +H)', 15 The preparation of 3-hydroxy-,1!
(l-methyl-lH-pyrazol-3-y1)-5-[(phenylmethyI)oxy]  benzarnide was described
earlier. (3S)-Tetrahydrohtran-3-yl 4-meth ylbenzenesulfonate  was prepared
in an analogous fashion to (3R)-tetrahydrofuran-3-yl 4
mcthylbenzenesulfonate, as described in Esrmple 25. 20 Example
50:3-{IS-(17etidin-l-ylcarbensl]n>Tarln-2-y11n.syl- IICLS~I-myth l-2-
(methylnxy)oth}]loryl-N-nvrtdin-2-slhenxamide  0 HJr.N LN~N~
1-Chloro-N,,V,2-tri methyl-I-propenylarnine (0.080 mL, 0.6 mural) was added
to a solution  of 3-{[5-(azeti din- I -y l carbony l)pytazin-2-yl]oxy
)-S-([(I S)-1-methyl-2 25 (methyloxy)ethyl]oxy}benzoic acid (193 mg, 0.50
mmol) in DCM (10 mL) and stirred at  RT for 30 minutes. 2-Aminopyridine (57
mg, 0.6 mmol) and pyridine (0.082 ml., I mmol)  were added and the reaction
stirred for a further 16 hours. The solvent was removed in  seta and the
residue was taken up in ethyl acetate (50 mL). The organic phase was washed
WO 2907t0074u1 pCT1682w *1002471  - 205  with water (2 x 20 rnL),1H citric
acid (10 mL), water (10 mL), a saturated aqueous  solution of sodium
bicarbonate (10 mL) and brine (100 mL), then dri ed (MgSO,), filtered,  and
evaporated in wrcuo. The residue was chromatographed an silica, eluting
with a  gradient of 50-80% ethyl acetate in isohexanc, to give the desired
compound as a white 5 foam (42 mg). 1 H NMR 8 (CDC1 ): 1.28 (d, 3H), 2.31
(quin, 2H), 3.34 (s, 31{), 3.43 - 3.56  (m, 2H), 4.19 (t. 211), 4.57 (q, l
H), 4.62 (t, 211), 6.90 (s, 1 H), 7.03 (t, 1 H). 7.20 (s, 111),  7.36 (s,
111), 7.71 (t, 1 H), 8.23 (d, l H), 8.28 (s, 114). 8.30 (d, 1H), 8.64 (s,
111). 8.79 (s, 1 l1); rn/x 464 (M+H)4 The fallowing compounds were prepared
in an analogous fashion from the appropriate  10 benzoic acid and the
appropriate aminoheterocycle. Example Structure m/x NMSR 



50a 454 'H NMR 5 (CDCI3): 1.27 (d, 310, 2.26 - 2.38  (M+11)' (m, 2H), 3.34
(a, 3H), 3.42 - 3.57 (m. 2K). 4,19  (t, 2H), 4.51 -4.70 (m, 311), 6.92
(s.1H). 7.12  Is, i H), 7.27 (s, Ili), 7.36 (s, i H), 8.20 (s, I H), 0 8.27
(s, I H), 8.78 (s, I H), 9.33 (s, 1 H) 50b 'H NMR 6 (CDC13): 1.26 (d, 31f.
2.22 (a. 3H).  .oho M~~ 484 2.27 - 2.39 {m 214}, 3.33 (a, 3H), 3.41 - 3.57
" (m, 2E 1), 4.19 (t, 211), 4.50 - 4.58 (m, I H), 4.62  o (M+H} (t, 211),
6.50 (s, i H), 6.92 (a, I H), 7.23 (a, IH),  n 7.35 (a, IH), 3.27 (s, 111),
8.78 (s, IH) 50c 484 H NMR 5 (CDC1r): 1-26 (d, 3H), 2.25 - 2.36  a~ o _ g
NZ) (M+11)' {m, 5H), 3.32 (s, 3H), 3.40 - 3.54 (m. 2H). 4.19  }`f] " (t,
2E1), 4.52 (q, 111), 4.61 (t, 2H), 6.81 (s, IH}, r a 6.92 (s, IH7.28 (s. 1
H), 7.38 (a, tii), 8.25 (s,  n 1 1 1 ) ,8 . 7 71H ) 50d 465 H NMR b
(CDCI1): 1.29 (d, 3H), 2.32 (quin.  (M+H)' 2H), 3.34 (s, 3H), 3.44 - 3.56
(m, 2H), 4.19 (t, .a..1.o 4 1N) 211), 4.56 (q, 1 H), 4.62 (t, 2H), 6.92 (s,
I H), " 7.23 (s, l H), 7.35 (s, 1 H), 8.21 (s, i H), 8.29 (s,  1 H), 8.33
(s, lii), 8.43 (s, 1 H), 8.79 (a, 1 E1),  9.61 (s, 1 H) WO 21a17/11417041
PCI'IG112fat6n102471 -206- 54)e 435 'H NMR d (CDCit): 1.31 (d, 6H). 2.32
(quin,  (,y+11)' 21 f), a.19 (t, 211), 4.56 (quin, I I I}, 4.62 it, 2H),
6.85 (s, 111], 7.20 (s, 111), 7.30 is, 110. 8.21 (s.   rh "~ IN), 8.29 (s,
111), 8.33 (s, 111). 8.40(s. 211).   8.80 is, 111), 9.61 (s, 1I}) 



501 464 H 1NMR 8 (CDCI3): 1.27 (d, 3H). 2.29 (quin,  (M+H)' 214), 3.34 (s.
3H), 3.43 - 3.55 (m, 2H), 4,18 (t,   0y J 211), 4.56 (q, 1H).4.64 (t, 2H),
6.78 (s, 1H), 7.09 (s, IN). 7.26 (s, I H), 7.32 (d, Ill), 8.06 (d. IN),
8.22 (t, 111), 8.27 (s, I H). 8,34(s, 111),  "  8.36 is. 1 H), 9.60 (s,
111) 5Og* 46$ 'H NMR 5 (CDC1r): 1.31 (d. 611), 2.32 (quin.  (M+11)' 2H),
4.17 it, 211), 4.29 (t, 211), 4.57 (quin, 1 H),  " 6.87 (s. [H), 7.20 (s,
[H), 7.29 (s, IN). 8.10 (s. tiyN 7 1H). 8.19 (s, iH), 8.21 (s. IH), 8.32
(a. 1H).  Y o 0 8.42 (a. I H), 9.62 (s. I H) 50h 498 }4 NMR 8 (C17C1r):
1.29 (d, 3H), 2.32 (quin,  (.LI+H)' 211), 3,35 is, 3H), 3.43 - 3.57 (m,
2H), 4.17 it,  0~T 0 "R 211), 4.29 (t, 211), 4,57 (q, 111), 6.93 is, I}i),
7.24(s.IH), 7.35(6, IH), 8.10(s, i H), 8.19(s,  1H), 8.21 (s, lli), 8.32
(s. 111), 8.42 (s, 1H), 0 9.62 (s, II}) The isolated sample was
contaminated with approximately 15% of an unknown impurity  following
initial chromatography. The preparations of 3-;
[5-(azetidin-I-ylcarbanyl)pyrazin-2-yl]oxy}-5-{ [(IS)- I-methyl-2- 5
(methyloxy)ethyl]oxy}benzoic acid.
3-{[S-(iszetidin-i-ylcarbonyl)pyrazin-2-yl]oxy}-5-[(1-
methylethyl)oxy]henzoic acid,
3-([6-(azetidin-l-ylcarbonyl)pyridin-3-ylloxy}-5-{[(1 S).1-
methyl-2{tnethyloxy)ethylloxy}benzoic acid, 3-([5-(azetidin-
i-ylcarbonyl)-3 ch}oropyridin-2-yl]oxy}-5-[(1-mcthylethyl)oxy]benzoic acid,
and 3-{(5-(azetidin-i- y1carbonyl)-3-chlorupyridin-2-yi)axy}-5-{1( I S)- I
-methyl-2-(mcthyloxy)cthyl]oxy}benzoic  10 acid were described earlier. WO
21 Mli!!MI7041 PCI'IC OIIM16ntnI471  -207 



Exarnnle 51; 3-113-Chloro-54moroholin4-vIc*rbonvilorridln-2-rllosrl N-4
1-mrthyl- Iff-ayrazol-3 rl> 5 H331-tetrahvdrofuran-3-vlaxrlbenzamlde O~  ~
H N  CH a  a Cesium carbonate (489 mg, 1.5 mmol) was added to a solution of
3-hydroxy-N-(l-methyl- 5
1H-pyrazo1-3y1)-5-[(3S)-tettahydrofuran-3-yloxy]benzamide (152 mg. 0.5
rnmol) and 4- [(5,6-dichIoropyridin-3yl)earbonyl]morpholine (143 mg, 0.55
mmol) in acetonitrile (5  mL) and the mixture heated at 120C in a microwave
reactor for 2 hottrs. The acetonitrile  was evaporated in tncuo and the
residue partitioned between water (25 mL) and ethyl  acetate (50 mL). The
organic layer was washed with brine, dried (MgSO4) and evaporated 10 to a
residue which was cbromatographed on silica, eluting with ethyl acetate, to
give the  desired compound (203 mg). 'H NWt 6 (CDCI1): 2.05 -- 2.2 (m, 2H),
3.4 - 3.7 (m, 811),  3.7 (s, 3H), 3.85 (m, 2H), 3.95 (d, 211), 4,9 (m,
111), 6.7 (d. 113), 6.8 (d. 1 H), 7.15 (d, I H).  7.25 (d, 2H), 7.85
(d,1)1). 8.0 (d, 1H). 8.95 (s, 111); nth 512 (M-01)'. L5 The following
compound was prepared in an analogous fashion from 3-hydroxy-N-(1  meth
yl-lH-pyrazo1-3-yl)-5-[(35)-tettahydrofuran-3-yloxyjbenxamide and 7-[(5,6-
dichIoropyridin-3-yl)carbonyII-7-azabicyclo[2.2.I1heptane  Example
Structure nth NMR Sig _ 538 H NMR 5 (Cl]Cls}: 1 . 5 (m, 4H), i.7 - 1.4  ~y
Oj  (M+1{)' (m, 4H), 2.05 - 2.2 (m, 2H), 3.7 (s, 3H),  a4 3.85 (m. 211),
3.95 (d, 2H), 4.1 (m, 1H),  Val  4.7 (m, 1 H), 4.9 (m, 1 H), 6.75 (d, I11),
6.85 (d, 1 H), 7.2 (d, I H), 7.25 (d, 2H), 8.0  (d, I H), 8.2 (d, 1 H) and
9.0 (s, I H). 20 The preparation of 3-hydroxy-N4 i
methyl-lR-pyrazol-3-yl)-54(35)-tetrahydroftuan-3- yloxy]benzarnide was
described earlier. WO 21M171M041 PCTIClr210116rIM12471  



-208 The preparation of4-[(5,fi-dicbloropyridin-3-yl)earbonyl)tnorpholine
is described below:  4-1(5.6.471Ghlor9pyridia_3_sl]ca nYllmtxnhnline CIA N~
C3 N v0 5 Oxalyl chloride (3.2 mL; 36.0 mmol) was added to a solution of
5,6 dichloronicotinic acid  (5.76 g; 30.0 nunol) and 4M hydrogen chloride
in dioxane (7.5 mL; 30 mnwl) in C]CM (50  mL). The mixture was stirred at
RT for 18 hours, the DCM evaporated in vacua, the  residue azcotmped with
toluene (2 x 15 ml-) and added to a solution of morpholinc (3.1  ml,; 36.0
mrnol) and triethylamine (10.0 rnL; 72 retool) in DCM (150 tnL). The
mixture 10 was stirred at RT for 1 S hours, the DCM evaporated in mcuo, and
the residue partitioned  between water (75 ml.) and ethyl acetate (100 mL).
The organic layer was washed with  brine, dried (MgSO.) and evaporated to a
residue which was chromatographed on silica,  eluting with 50% ethyl
acetate in isobexanc, to give the desired compound (7.1 g). 'H NM1R 5
(CDCir): 3.3 - 3.8 (br, 8H), 7.S (s. I H), 8.25 (s, ill); mh 261 (M+11)'.
15 The preparation of 7-[(5,6-di
chloropyridin-3-yl)carbonyl]-7-azabicyclo[2,2,I ]heptanc is  described
below: 77f(5.6-Dichloropyridin-3-vlkarboavl)-7-a7abicyclof2.2.11hcp nc  Cr
M 20 a N Oxalyl chlotidc (3.2 mL; 36.0 mrnot) was added to a solution of
5,6 dichlotooicotinic acid  (5.76 g, 30.0 mmol) and 4M hydrogen chloride in
dioxane (7.5 mL; 30.0 mmoi) in DCM  (50 mL). The mixture was stirred at RT
for IS hours, the DCM evaporated in twcuo. the  residue neotroped with
toluene (2 x 15 mL) and added to a solution of 7 25
azabicyclo[2.2.lIheptane hydrochloride (4.75 g; 36.0 mmu)) and
tricthylamine (15.1 mL;  108 mewl) in DCM (150 mL). The mixture was stirred
at RT for 18 hours, the DCM  evaporated in vacuv and the residue
partitioned between water (75 mL) and ethyl acetate WI) 21Mt71IM1711
PCT!(:112wM1altg2471  -209 



(150 mL). The organic layer was washed with brine, dried (Mg5O*) and
evaporated to give  a solid which was crystallised from ethyl acetate to
give the desired compound (5.45 g). 'H NMR S (CDCIj); 1.5 (m, 4H), 1.85 (m,
4H), 4.0 (br, 1 H), 4.65 (br, l H), 7.9 (s. 1 H), 8.4  (s, I H); m/r 271
(M+H)-. 5 Example 52; 3-I 15
(Aietidin-l-rlearbontl}-4-methy1-1.3-thlaxol-2-ylloxyl-,V41- m eth y l-1
II-pyrazo I-3-y1)-54 (35)-tetra hyd ro furs n-3-yloxy I benxa m id e 0~
fey' HMMMN Cesium carbonate (489 mg. 1.5 mmol) was added to a solution of
3-hydmxy-N-(1-methyl- 10
1H-pyrawl-3-yl)-5-[(3S)totrahydroFuran-3-yloxy]benzamide (152 mg. 0.5 mmol)
and 5- (azetidin-l-ylcarbonyl)-2-bromo-4-methyl-1,3-thiazole (144 mg, D.55
mmol) in  acetonitrile (5 mL) and the stirred mixture heated at 120C in a
micmwavc reactor for 2  hours. fl mixture was allowed to cool, the
acetonitrile evaporated in vacuo, and the  residue partitioned between
water (25 mL) and ethyl acetate (50 mL). The organic layer 15 was washed
with brine, dried (MgSO1) and evaporated to a residue which was
chromatographed on silica, eluting with ethyl acetate, to give the desired
compound as a  solid which was further crystallised from an ethyl acetate l
isohexanc mixture (122 mg).  tH NMR S (CDCIy): 2.0--2.15 (m, 211). 2.2 -2.3
(m, 211), 2.5 (s, 314), 3.75 (s, 3H), 3.85  (m,211),
3.95(d,2H),4.1-4.3(m,4H),4.9(m, lH),6.75(d, IH),6.95(d.111),7.25(d,  20
211), 7.3 (d. 111) and 8.8 (a, 1 H); mk 484 (M+H)-. The preparations
of3-hydroxy-N{1-meshyl-lH-pyrazol-3-yl)-5-[(3S)-tetrahydrofumn-3-
yloxy]benzamide and 5-(azetidin-I-ylcarbanyl)-2-bromo-4-methyl-1,3-thiazole
were  described earlier. 25 WO 21M)71IN171111 PCTiG8Z1*61102471  -210
Example 33 3-{I6 [.~~etid;n 1 clcarbonvl}AFridin 3 ~Ilorv] S {I[1Sl 2
hvdraxs I  m ethylel h yl In x v l-A'-(S-m eth ylpyraM n2-vl )he n is mi de
~~ F! 



IM Hydrochloric acid (5 tnL) was added to a solution of3-{(6-(azetidin-l 5
ylcarbonyl)pyridin3-yl]oxy}-5-(((1S)-2-{[(1,I-dimethylc
hyi)(dimethyl)silyl]oxy}-1-
mcthylethyl)oxy]-N-(5-methylpyraxin-2-yl)benzamide (82 mg, 0.14 tnmol) in
methanol (5  ml,) and stintd at RT for I hour. The methanol was removed in
vacua and the residue  taken to p 116, extracted into ethyl acetate (3 x 50
ml.) and the combined organics washed  with brine (50 nil.), dried (MgSO4).
filtered and reduced in vacuo. The crude yellow oil to %as chromatogruphed
an silica, eluting with 0-5% methanol in ethyl acetate. to give the
desired compound as a white foam (36 mg). The compound could be
crystallised from it  mixture of teri-butyImethyl ether and methanol. 'H
NMR S (CDCI;): 1.24 (d, 311), 1.81 (s,  It[), 2.28 (quin, 2H), 2.48 (s,
31{). 3.67 (m. 2H), 4.17 (t. 2H), 4.47 - 4.54 (m, 1H),  4.63 (t. 2H), 6.73
(t 1H), 7.09 (t, 1H), 7.25 (t, IH), 7.27 - 7.30 (m, IH), 8.01 - 8.06 (m, 15
2H), 8,24 (d, 111), 8.58 (s, l H), 9.44 (d, I H); nt/z 464 (,N+I1)' The
following compound was synthesised in an analogous fashion from
3-i[6-(azetidin-l- ylcatbonyl)pyridin-3-y1]oxy} -5-[((1S)-2-{
((1,1-dimethyiethyl)(dimcthyI)silyl}oxy}-I - methylethyl)axy]-,Y
(3-methyl-1,2,4-thiadiawl-5-yI)berizamide. Example Structure mht NMR 531
470 H NMR 5 (CDCI3): 1.22 (d, 311), 2.28  (M+H)' (quin, 2H). 2.40 (s, 3H),
3.00 (s, I H), 3.70  (d. 2H), 4.16 (t, 21-1), 4.51 (.sextet, iH),  4.64 (t,
2H), 6.74 (t, 1 H), 7.20 - 7.27 (m,  3H), 7.97 (d, 11- ), 8.23 (d, IH),
11.55 (s.  1H) WO 2W71007041 PCPGB21N16AJO247)  -211 The preparation of
3-{[6-(azctidin-1ylcarbonyl)pyridin-3-yl]oxy)-5-[((15)-2-([(1,1-
dimcthylcthyl)(dimcthyl)sily l]oxy)- I
-methylcthyl)oxy]-N-(5-metbylpyradrn-2- yl)benzamide is described below. 5
3.1164Azcadt -1-vlcatbc vllpvridin-3-vl1oxrl--H(151-2-11(1.1-
dimethylrthyl)(dimethyl)sf lyllwcyI-I
-methYlethvI)oxvl-N-(5-methvloyrnZin-2- Yllbenzamide 



]~ H  O 1-Chloro-N,Tr,2-trimethyl-l -propenylamine (0.11 ail., 0.80 mmol)
was added to a solution  10 of
3-{[6-(aw.etidin-I-ylcarbonyl)pyridin-3-yl]oxy}-5-[((1S)-2-[[(1,1-
dimethylethylxdimethyl)silyl]oxyI-1-methyIcthyl)oxy]benxoic acid (0.3 g,
0.62 nuaol) in  DCM (l0 ml-) and stirred for 1 hour.
2-Amino-5-rnethylpyrezinc (135 mg, 1.23 mmoI),  then pyridine (0.1 mL, 1.23
mmol), were added and the mixture stirred for a further 30  mint before
being reduced In mcuo and partitioned between ethyl acetate (50 ml.) and 15
water (50 mL). The aqueous layer was further extracted into ethyl acetate
(50 mL) and the  combined Mani es washed with water (50 mL), brine (50 mL),
dried (h1gSO4), filtered and  reduced in vocuo. The crude oil was
chromatographed on silica, eluting with 40-100%  ethyl acetate in
isohexane, to give the desired compound as a colourless oil (82 mg), 'H NMR
8 (CDCIr): 0.00 (s, 3H), 0.03 (s, 311), 0.83 (s, 911), 1.28 (d, 3H), 2.32
(quip, 2H),  20 2.53 (s. 3H). 3.64 - 3.77 (m, 211), 4.22 (t, 214), 4.47 -
4.51 (m, l1 f), 4.68 (t, 2H), 6.81 (1, I H). 7.10 (r, I I1), 7.27 (t, l H),
7.33 - 7.35 (m, 1 H), 8.08 - 8.11 (m, 2H), 8.30 (d, I H), 8.37  (s, l H),
9.50 (d, I H); mh 578 (M+ l{)' 3-{[6-(Axetidin-t.ylcarbanyl)pyridin3
yl)oxy)-5-[((15)-2-{[(l.l 25 dimethylethyl)(dimethyl)silyl]oxy)-l
.methylethyl)oxy]-N-(3-methyl-1,2,4-thiadiazol-5- yl)bcazamide was prepared
in an analogous fashion from 3-1[6-(nzetidin-i-
ylcarbonyl)pyridin-3-ylloxy}
-5-[((1S)-2-{[(3.l-dimethylethylxdimethyl)silyl]oxy]-1-
rnethylethyl)oxy)beazoic acid. WO 11191 7II M171I41 PrFIC B 21006 (I M124
71  - 212  Structure m/  ~;b~,o~"~~. 584  a e  The preparation of
2-amino-5-axthylpyraxine was described earlier. The preparation of
3-{16{atetidin-1-ylearhonyl)pyridin-3-yl]oxy)5-[((1S)-2-{ 1(I P).
dimethylcthyl)(dimethyl)silyl]oxy}-1-methylethyl)oxy]benzoic acid is
described below.  



5 3-116-(A7etidin-l-ylcarbonylbyridin-3-v1 loxvl-5-f ((151-2-iffl.l-
dimethyleth irneethyI)si1v1 lyxy)-1-me lethy1kxylbenroic acid  L.N N nn~a
O rerr-Butyldimethylsilyl chloride (Ii f g. 7.36 mmol) was added to a
mixture of 3-{[6 10
(azetidinI-ylcarbonyl)pyridin-3-yi]oxy]-5-{[(1S)-2-hydroxy-1-methylcthyl]ox
y}benzoic  acid (1.37g, 3.68 mmol) and 1,8-diaxabicyclo(5,4,0)tmdec-7-cne
(1.11 mL, 7.36 nunol) in  auannitrile (20 mL) and stirred at RT for 24
hours. The solvent was removed in vacuo and  water (80 mL) added to the
resultant ail. The mixture was adjusted to pit 10 with I M  sodium
bicarbonate solution that washed with ether (80 mL) to remove impurities.
The 15 aqueous layer was adjusted to p113 with IM citric acid and extracted
into ethyl acetate (2 x  100 ml.) and the combined organics washed with
brine (50 mL), dried (MgSOt), filtered  and reduced in tiacuo. The crude
material was chromatographed on an Isolute NF12  cartridge, eluting with
methanol then ammonia in methanol, to give a beige foam. This  material was
subsequently triturated with ethyl acetate to give the desired compound as
a 20 beige foam (1.0 g). 1H NAIR 5 (CDCI3): 0.01 (s, 311), 0.03 (s, 3H),
0.83 (s, 911), 1.27 (d,  3H),2.26-2.35 (m.2H),3.58-3.79 (m, 21{],4.15 -4.25
(m,2H),4.43-4.49 (m, 111),  4.60 - 4.69 (m, 213), 6.77 - 6.82 (m, 1 H),
7.28 (m, 2H), 7.42 - 7.44 (m, I H), 8.02 - 8.07 (m,  1 H), 8.27 - 8.29 (in,
1}f); mF 487 (M+H)' --'0 200710071"1 PCT1GB2' O OX12471  - 213
3-{f64Azetidin-l-ylcarbonvlnrridin-3-yiloav}-5-{[[!S'1-2-hy &y-I-
methylethylloxv}benzoic acid }}^^ rt0~'0%~-J off  a  VH H 0  A mixture of
methyl 3-hydroxy-5-[(15}2-hydroxy-l-mcthylethoxy]benaoate (2.35 g, 



5 10.39 rnmol). 2-(azetidin-l-ylcarbonyl)-5-bromopyridine (2.51 g, 10.39
mmol), cesium  carbonate (10.16 g, 31.16 mmol) and
bromotris(triphenylphosphine)copper ( 1.93 g. 2.08  mmol) in DMA (20 mL)
was stirred in a microwave reactor at 160C for 8 hours. The  mixture was
partitioned between ethyl acetate (50 ml-) and water (50 mL). The aqueous
layer was acidified with 1M citric acid and extracted into ethyl acetate (2
x 100 mL), 10 washed with brine, dried (NJgSO4) and Lite solvent removed in
vacuo. The crude oil was  chromatographed on an Isolute NH2 cartridge,
eluting with methanol then ammonia in  methanol, to give the desired
material as a beige foam (1.37 g). ntlz 373 (M+H)' The preparations
ofinethyl 3-hydroxy-5-[(1S)-2-hydrnxy-I-ntethylethoxy]benzoate and 2- 15
(azetidin-l-ylcarbonyl)-5-bromopyridine were described earlier. Example 54:
3-115-1 zetldIn-1-vlc rivill-3-ch 3-c 19ruflytidltt-2-vlloxv1-5-110 S1-2-
hcdrosy-l-methylethy 11aryl-N45-methyIpyraain-2-vgbenwmlde ON `L  LN CI  0
20 1M Hydrochloric acid (10 mL) was added to a solution
of3-([5-(azetidin-I-ylcarbony!)-3- chloropyri din-2yl]oxy)-5-(((1S)-2-{
[(1,1- dimcthylethylXdimethyl)silyIloxy}- I -
methyletbyl)oxy)-N-(5-methylpyrazin-2-yl)bertzamide (180 mg, 0.29 mmol) in
methanol  (10 mL) and stirred at RT for 1 hour. The methanol was removed in
vacuo and the residue  adjusted to pH 6 then extracted into ethyl acetate
(3 x 50 mL). The combined organics WO 11MMIM]71141 P[T/CH21M*(1M12471  -214
were washed with brine (50 niL), drird (MgSO4), and reduced in vacuo to
give a yellow oil  which was chmmatographed on silica, eluting with 0-5%
methanol in ethyl acetate, to give  the desired compound as a white foam
(134 mg). The compound was crystallised from  ethyl acetate and methanol. 5
'H NMR 6 (CDCI,): 1.33 (d. 3H), 2.40 (quin, 2H), 7,56 (s, 3H), 3.76 - 3.S1
(m, 21!), 4.25  (t, 2H), 4.38 (t, 2H), 4.57 - 4.64 (m, 1 H), 6.98 (t, 111).
7.31 (t, 1 H), 7.42 (t, I H), 8.14 (s. 1 H), 8.3 7 (d. I H), 8.26 (d, i
11), 5.64 (s, 1 H), 9.55 (s, 1 H); mh 498 (.M+[ f)'  The following
compounds were prepared in an analogous fashion:  



-sample Structure nth. NlMR 504 H NMR b (CDCly): 1.30 (d, 3H), 2.A0 (quip,
2H), 2.47 (s, 311), 3.23 (a, 111), 3.78 - 3.79 (m,  ("`l 24 4.25 (t, 211),
4.38 (t, 211),4-58 (sextet, o 111), 6.97 (t, 111), 7.39 - 7.40 (m, 2H),
8.15 (d,  111), 8.22 (d, 111), 11.68 (s, 1H) 54b ."~ 484 'H NMR 6 (CDCI1);
1.27 (d, 3H), 2.02 it,  -,TO (M+-g1)' (H), 2.33 (quip, 2H). 3.70 - 3.73 (m,
211), "  4.17(1,2H),4,30(1,211),4,52-4.56(m,1H),  a  6.93 (t, lI1), 7.24
(t, I11), 7.35 (t, 11 [), 8.10 (d,  IH),8,19(d 111),8.21-8.22(m,1H),8.33
(d, 111), 8.43 (s, 111), 9.61 (d, 111) 54e 483 H NSSR 8 (CDCIJ): 126 (d,
3H), 2.17 (t,  (sI+H)' 111), 2.32 (quip, 2H). 3.67 - 3.74 (m, 211), G' " c
4.17 (t, 2H), 4.30 (t, 2H), 4.49 -4.56 (m, I H),  6.89 (t, I H). 7.00 -
7,03 (nt, l It). 7.23 (t, 111),  L 734 (t, I H), 7.67 - 7.71 (m, 111), R.10
(d, I H), 8.1 R (d, I H), 8.22 - 8.23 (m, I H), 8.28 (d,  1 H), 8.54 (s. I
N) 10 The preparation or3-{(5-(axetidin- l -ylcarbonyl)-3-chi
oropyridin-2-yl]oxy) -5-[((15)-2- {
[(1,1-dimethylcthy])(dimcrhyl)siIyl]oxy)
-1-methylethyl)oxy]-N-(5-methylpyraxin-2- yI)bewuamide is described below.
Wa VW7nw74Mt PCr7cB21M1511K12471  -215 3-f
[54Aactidin-l-Ylcarbmvl)-3-chlerop4: din-2-vlloxyl- -((14x)-2-If(1.1-
dlmef134'1GIhYI}(dimethYl)silvlloxYl
1-methYlethyl)oxYl-N45-tncthYlQYTazin-2- yl)benxamide QQ ` C'N p O 



5 1-Chloro-N,N.2-trimethyl- I-propenylatnine (0.1 mL, 0.75 tttmol) was
added to a solution  of 3-([5-(azcddin- I -ylcarbonyl)-
3-chloropyridin-2-yl]oxy}-5-[((1S)-2-([(1,i -
dimcthylethyl)(dimethyl)silyl]oxy)-l-methylethyl)oxy]benzoic acid (0.3 g,
0.58 nunol) in  DCM (10 mL) and stirred for 1 how,
2-Amino-5-rnethyIpyrazine (126 mg, I.15 mmol)  then pyridine (0.094 ml.,
I.1S mmol) were added and the mixture stirred for a funkier 30 10 rains
before being reduced in vacuo and partitioned between ethyl acetate (50 mL)
and  water (50 mL). The aqueous layer was further extracted into ethyl
acetate (50 mL) and the  combined organics washed with water (50 mL), brine
(50 mL). dried (MgSO4), and  reduced in racuo. The crude oil was
chromatographed an silica, eluting with 40.100%  ethyl acetate in
isohexane, to give the title compound as an oil (180 mg). 15 'H NMR 6
(CDCI,): 0.00 (s. 3H), 0.03 (s, 3H), 0.82 (s, 9H), 1,28 (d, 3H), 2.35
(quin, 2H),  2.51 (s, 3 H), 3.63 - 3.78 (m. 2H), 4.19 (t, 2H), 4.32 (t,
2H), 4.47 - 4.51 (m, 1 H), 6.95 (t,  IH), 7.23 - 7.24 (m, IH), 7.35 (4 I
H), 8.08 (s, 1H), 5.12 (d, 1H), 8.21 (d, IIf), 8.45 (s, IH),  9.51 (d, I
H); mh 612 (hl+H) 20 The following intermediates used in the preparation of
Examplef 54a-c were prepared in  art analogous fashion. WO 21p971,N171 1
PCT1G1121M1611M12471  -216- Structure mti NMR 618 11 N1 IR S (CDCI,): 0.00
(s, 3H), 0.03 (s, 3H), 0.84 (s.  (M+H) 91 D. 1.37 (d. 311), 2.30.2.38 (m,
SH), 3.61 - 3.79 (rn,  Ca 211), 4,19 (t, 2H), 4.30 (t, 2H), 4.41 - 4,47 (m,
1H), 6.84   6.86 (m, I H). 7.62 - 7.62 (m, U-1). 7.72 - 7.73 (tn. 11I),
8.10 - 8.11 (m, 1H), S.19 - 8.20 (m, IH), 9,89 (s, 1H)  593 H NSIR S
(CDCI3): 0.00 (s, 311), 0.03 (s. 3H), 0.83 (s,  (M+H)- 9H), 1.29 (d, 31-1),
2.35 (quin, 2HJ, 3.64 - 3.79 (m, 2H), 4.19 (t, 21), 4,32 (t, 211), 4.47.441
(m, 111), fi.96 (s, v IH),7.25 (s, IH), 7.36 (s, IH), 8.12 (d, It 1). 8.21
(d, 1H),  8.23 (s, 1 H), 8.34 (d, M). 8.52 (s, I H), 9.64 (s, I. H) 597 H
NMR 5 (CDCI1): 4.00 (s, 3 H), 0.03 (s, 314), 0.84 (s,  



(,M+H)- 914), 1.28 (d, 3H), 2.35 (quip, 2H), 3.63 - 3.78 (ns, 2H),  ('r
4.19 (t, 211), 4.32 (t, 2H), 4.46 - 4.50 (m, I H), 6.93 (t, v P 1H), 7,01 -
7.05 (m, 111), 7.23 - 7.23 (m, 111), 7.34 (t.  111), 7.69 - 7.73 (m, I H),
8.12 (d, III), 8.21 (d. iH). 8,24  (d, 1 K), 8.31 (d, IH), 8.56 (s, 1 H)
The prcparation of
3-5-(azctidirt-I-ylcarbonyl)-3-chloropyridin-2-yl}oxy)-5-[((IS)-2-
{[(1,1.dimcthylrthyl)(dimethyl)silyl}oxy}-I-methyl ethyl)oxy)bezoic acid is
described  5 below. J([5-(Azctidin- I
-vlcarbonvl)-3-ch1oronvridia-2-vl1oxv1-5-[((1S}-2-11(1.1-
dimcthYlethvl)(dimcibvl]silvlloxy}-1-methvl ethvl)oxylbcnzoic arid  o^r~o1,
ON a  0 10 tern-Butyldimethylsilyl chloride (2.78 g, 18.4 rtunol) was added
to a mixture of 3-1[5-
(azctidin-1-ylcarbonyl)-3-chloropyridin-2-ylloxy}-5-{ [(1 S)-2-hydmxy- I -
methylcthyljoxrlbenzoic acid (3.74 g, 9.19 rltmol) and
1,8-diazabicyclo(5,4,0)undec-7-ene  (2.75 mL, 7.36 mmol) in acewnitrile (40
mL) and stirred at RT for 24 hours, The solvent WO 21N)7141417141
rrI1Gu29G6nM12471  -217 was removed in tncteo and water (80 mL) added to
the resultant oil. The mixture was  adjusted to pH 10 with IM sodium
bicarbonate solution and washed with ether to remove  any impurities. The
aqueous layer was adjusted to pH 3 with i M citric acid and extracted  into
ethyl acetate (2 x 100 rnL). The combined organics were washed with brine
(50 mL), 5 dried (MgSO4), filtered and reduced in uacuo to give the desired
compound as a white  foam (2.9 g). III NMR S (CDC],): 0.00 (s, 3H), 0.03
(s, 3H), 0.83 (a, 9H), 1.28 (d, 3H), 2.35 (quin. 211).  3.62 - 3.78 (m,
211), 4.2 1 (t, 111), 4.32 (t, I H), 4.43 - 4.50 (m, 1 H), 6.95 - 6.98 (m,
1 H),  7.42 - 7.45 (m, l H), 7.50 - 7.53 (m, 111), 8.12 (d, Ill), 8.22 (d,
l H); mh 521 (M+H)' 10 3-(lS4Azetidin-I-ylcarbonyl)-3-chir4 yridin- - 1
xv)-5-{f115)-2-hydroxy-l- 



mcthylethvllaxy1bcnz'oic acid 140 -'r 0 OH  o ,ON q  0 Lithium hydroxide
monohydrate (529 mg, 12.59 nunol) in water (25 niL) was added to a  15
soIutionofinethyl3-{(5-(aretidin-l-ylearbonyl)-3-chloropyridia-2-yl]oxy}-5-
{((I5}2- hydroxy-i-methylethyl]oxy}benzoate (5.3 g, 12.6 mrnol) in THE (50
mL) and stirred at RT  For 3 hours. The THE was removed in vacua and the
aqueous layer was washed with ethyl  acetate (50 mL) to remove any impuri
ties. The aqueous layer was acidified and extracted  into ethyl acetate (2
x 50 mL), and the organics washed with brine, dried (MgSO4), and 20
concentrated in tarns to give the desired compound as a white foam (3.74
g). rI f NM R 5 (C[)Clt): 1.24 (d, 3H), 2.31 (quip, 211), 3.65 - 3.72 (m,
2H), 4.17 (t, 2H), 4.29  (t. 2H), 4.47 - 4.54 (in, 1 H), &93 (t, I H), 7.40
(s, I H), 7.46 (s, 1 H), 8.08 (d, 1H), 8.19 (d,  Ili); n1I- 407 (M+H)* 25
Wt) 21MIi11Ml7fl PC]'iGH2lwx6nMi2471  - 218  Methyl 3 {f
(razctidin-l-vlcarbonvll-3 chIoronvridin-2 yllnxv} 5 fl[i5~ x~ l
rnethy1ethyl1pxy}benzca. HO~~~ I  ~t - Ow O  Lx 0  A mixture of methyl
3-hydroxy-5-((15)-2-hydroxy-l-methylethoxy]benzoatc (2.35 g, 5 10.39
mural), 5-(axetidin-l-ylcarbonyl)-2,3-dichloropyridinc (2.41 g, 10.39 mmol)
and  potassium carbonate (2.87 g, 20.8 mmol) in acetonitrile (20 ml,) was
stirred in a  microwave reactor at 1601C for 6 hours. The solvent was
removed in tucuo and the residue  partitioned between ethyl acetate (50 mL)
and water (50 mL). The organic layer was  washed with brine (50 toil..),
dried (MgSO4), and the solvent removed in tiucuo. The crude 



10 oil was chromatngraphed on silica, eluting with 30-100% ethyl acetate in
isohexane, to  give the desired compound as a yellow oil (5.3 g). H NMR S
(CDCli): 1.24 (d, 311), 1.94 (t, IH), 2,32 (quin, 211), 3.65 -3.72 (m, 2H),
3.83  (s, 311), 4.16 (t, 2H), 4.28 (t, 214), 4.47 - 4.5.1 (m, I11), 6.90
(t, 111), 7.37 - 7.35 (m, 1 H),  7.43 - 7.45 (m, I H), 8.08 (d, I H), 8.18
(d, I H); m& 421 (M+H)' 15 The preparations of methyl
3-hydroxy-5-[(1S).2-hydroxyl-methylethoxy]benzoate and 5-
(azetidin-l-y1carbonyl)-2,3-dichlorepyridine were described earlier.
Example 55:3-{15-[Atrtidin l-slcarbnnr'lln~'ridln-2-1'lioxv}_~{I(lSl
2-hydrozs-l- 20
methylethylloxvi-,NL-(3.methyl-1.2,4-4hjltdlazol-5_yflben7jLmide - AA JJ44
N  ,Cs-- HO HH  -fJ~-O A mixture of 3-hydroxy-5-([(15)-2-hydroxy-I
methylethyl]oxy)-N-(3-methyl-1,2,4- thiadiazol-5-yl)benzamide (237 mg, 0.77
moral), 5-(azetidin-I-ylcarbonyl)-2- chloropyridine (151 mg, 0.77 mmol) and
potassium carbonate (213 mg, 1.54 moral) in H'Q 200710071 .11
Pf'1'IGBIU04n102471  -219 aeetanitrilc (5 mL) was stirred in a microwave
reactor at 1400 for 5 hours and at 16040  for 10 hours. The mixture was
reduced In iacuo and ethyl acetate (50 mL) added. The  mixture was washed
with water (50 mL). brine (50 mL), dried (Mg5Oi), and reduced in  vacua to
give a brown oil which was chromatographed an silica, eluting with 0-10% 5
methanol in ethyl acetate, to give the desired compound as it white foam
(64 mg). 'H NMMR S (CDClt): 1.29 (d, 3H), 2.38 (quin, 2H), 2.49 (s, 3H),
2.72 (s, 111), 3.75 - 3.77  (m, 2H), 4.20 - 4.41 (m, 4H), 4.51 - 4.59 (m, 1
}I), 6.95 (t, I H), 6.99 (d, 1 H), 7.35 (1. 1 H),  7.37 - 7.38 (m, I H),
8.05 - 8.08 (m, I H), 8.40 (d, l H), 11.08 (s, 111): mh 470 (M+H) 10 The
preparation of 5-(azetidin-l-y2carbonyl)-2-chloropyridine was described
earlier. The preparation of
3-hydroxy-5{f(1S)-2-hydroxy-l-methylethyI}axy)-it'-(3-methyl-1,2,4-
thiadiazol-5-yl)benzaraide is described below.  



3-11Ydroxv-5-{E(1S)-2-hvdroxr-I-mcthv]cthYlIoxvl-,y{3-
yl-1,2.4-thiadiaza)-5- 15 vllbc camidc No'~-a OH  lodotrimethylsilane (5,51
mL, 38.7 mrnol) was added to 3-hydroxy-5-{((1 S)-2-me6oxy-
(I-mcihyletbyI)oxy)-N-(3-methyl-1,2,4-thiadiazol-2-yl)benzamide (2.5 g,
7.73 mmol) in  acetonitri Ic (25 mL) and the reaaetion stirred at RT for 48
hours. Methanol (15 mL) was 20 added and the reaction stirred for 1 hour
then a saturated solution of sodium thiosulphate  (10 mL) was added and
stirred for 20 mina. The volatiles were removed in vacua and the  aqueous
residue extracted into ethyl acetate (2 x 1 50 mL). The organics were
washed with  water, brine, dried (Mg5O t), and reduced in iocuo to give a
yellow solid. The solid was  triturated with 0CM and then with ethyl senate
to give the desired compound as a white 25 solid (1.44 g). ' H NMR 8
(d6-U,MSO): 1.23 (d. 3H), 2.49 (s, 3H), 3.46 - 3.59 (m, 2H), 4.48  4.52 (m,
l }i), 4.89 (t, I H), 6.60 (s, 111), 7.08 (a, I H), 7.24 (s, 1 H), 9.91 (s,
1 H), 13.28 (s,  1 H); MA 3 10 (M +H)" The preparation of
3-hydroxy-5-{((15)-2-methoxy-(1-methylethyl)oxy)-N-(3-methyl- 30
1,2,4-thiadiazol-2-yl)benzamidc was described earlier. WO 24M1714111Thi1
PCT GB2hObnbt2JiI  -220 Example 56: X41 -tne t h v I-1 11-pyrazo 1-3-vl)-3-
116-(a vrrelidi n- I - y.I ca rbo nyl)n vrid i n3-
ylloxvl-S-1(35)-tetrahvdrofhran-3-vlnxylbenzamlde  0  of YYYO  Copper (I)
iodide (95 mg, 0.5 nmmol), 2,2,6,6-tetramethyl-3,5-heptanedione (0.42 mL,
2.0  5 mmol) and cesium carbonate (489 rug, 1.5 mmol) were added to a
solution of 3-hydroxv N-{ 1-methyl-l f
f-pyrarol-3-yl}5-((3S)-tetrehydrofuran-3-yloxy]benzamide (152 mg, 0.5
mmol) and 5-bromo-2-(pyrrolidin-i-ylcarhonyl)pytidine (141 mg, 0.55 mmol)
in NMIP (5  mL) and the stirred mixture heated at 160C in a microwave
reactor for 12 hours. The  mixture was cooled to RT and pressure, the
mixture partitioned between water (75 mL) 



10 and ethyl acetate (50 rnL), the organic layer washed with brine, dried
(MgSO4) and  evaporated to a residue which was chromatographed an silica,
eluting with ethyl acetate, to  give the desired material (8I mg). 'H NMR 8
(CDCI3): 1.8 -- 1.95 (m, 4H), 2.0- 2.2 (m, 211), 3,6 (m, 211), 3.75 (s,
3H), 3.85  (m, 2H), 3,95 (m, 2H), 4.9 (m, I l l ) , 6.65 (m. 111), 6.75 (m,
1 H), 7.1 (m, I H), 7.2 (s, I H),  15 7.25 (m, Ili). 7,3 (dd, 111), 7.8 (d,
111), 8.25 (d, 1}1), 8.8 (s, 1}1); m1z 478 (M+11)-. The preparation of
3-hydroxyN-(i-methyl-lH-pyrazol-3-yl)-5-((3S)-tetrabydrofuran-3-
yloxy]benzamtidc was described earlier. The preparati on of
5-bromo-2-(pyrrolidin1 ylcarbonyl)pyridine is described below.  20
5-Brumo-2 -tyrrQlidin-1-vlcarbomvl)nvridi ne BF  N N 0  Oxalyl chloride
(0.83 mL; 9.3 mrnal) and DMF (I drop) were added to a soltu lon of 5-
bromoisonicotirtic acid (1.57 g; 7.75 mmol) and 4M hydrogen chiorido in di
ox= (1.93 mL; 25 7.75 mmol) in PCM (50 m1,). The mixture was stirred at RT
for 18 hours, the DCM  removed in vacua and the residue azeotroped with
toluene (2 x 15 ml.). The residue was WO 21M17/IM 1711-i 1 PCT,C B
2n116111U 2i 71  -221 and added to a solution of pyn olidine (0.78 mL; 9.3
mmol) and triethylamine (2.6 mL;  18.6 mznol) in DCM (40 mL) and the
mixture stirred at RT for 6 hours. The DCM was  removed in tiacuo, the
residue partitioned between water (75 mL) and ethyl acetate (100  mL), the
organic layer washed with brine, dried (MgSOi) and evaporated to a residue
5 which was chromatographed on silica, eluting with 50% ethyl acetate in
iso hexane, to give  the desired material (1.40 g). 'H NMR S (CDCIy): 1.85
(m.4H), 3.6 (m, 2H), 3.7 (s, 3H).  7.7 (d. 1 H). 7.85 (s, I H), 8.55 (s, 1
H); ink 257 (M+E1)`. Example 57: 3-!16
[Axctidin-l.vlcarhnnrllavridkn-3-rikorF I-1-=nrradn-2-s~5-1(1S)  10
trrrehvdrofuran-3-vloxvlbrnrsmide ~H N  



O  1-Chloro-N,N,2-trirnethyl-t-propenylamine (0.095 mL, 0.75 mrnol) was
added to a  solution of 3-([6-(azetidin- I -ylcarbonyl)pyridin- 3-ylloxy)
-5-[(35)-tetrahydrofuran-3- yluxy]benzoic acid (250 mg, 0.65 mmol) in DCM
(6 mL) and stirred at RT for 30 - 40 15 minutes. 2-Aminopyrazine (125 mg,
1.3 t tnrnol) and pyridine (0.106 mL, 1.31 mmol) were  added and the
reaction stirred at RT for 2 hours. The solvent was removed in vacuo, water
(20 ml.) was added and the mixture was extracted with ethyl acetate (3 x 20
mL). The  organic extracts were combined and washed with 2N hydrochloric
acid (20 at), a  saturated solution of sodium bicarbonate (20 mL), water
(20 mL), brine (20 mL), dried 20 (MgSO4) and evaporated in vecuo. The crude
product was chromatographed on silica,  eluting with a gradient of 0-10%
methanol in DCM. to give the desired compound (71 mg).  I H NMR 6 (CDCI1):
2.13 - 2.30 (m, 2Ei), 2.32.2.39 (m, 2H), 3.89 - 4.04 (m, 411), 4.25 (t,
2H), 4.71 (t, 2H), 4.97 - 5.01 (m, 1 H), 6.77 (t, 1 H), 7.16 (t, 1 ii),
7.25 (s, I H), 7.40 (dd,  111), 8.14 (d, 111), 8.28 (dd. I H), 8.34 (d, 1
E1), 8.38 (s, I Ii), 8.40 (d. i H), 9.66 (d, 111); ndz  25 462 (,N*H)'.460
(M-H)' The fallowing compounds were prepared in an analogous fashion from
3-([6-(azetidin-l-
ylcarbonyl)pyridin-3-y]]oxy)-5-[(3.S)-teuahydrofuran-3yloxy]br aic acid and
either 1,1 WO 21M17,1M17a41 Pt'rlrB21M161M12471  -222 dirncthylethyl
3-amino-5-methyl-IHpyraralc-I-carboxylate or 1,1 -dimethyIethyl 3- amino-
1H-pyrazale-1-carboxyIate. The material produced was dissolved in
acetonitrik  (3mL) and heated at 150C in a microwave reactor for 10 minutes
to give the desired  material after chromatography, Example Structure mix
tih11t 57a 464 H NMR 3 (CDCI1): 2.12 - 2.27 (2F1, m),  {~' X rls" (M+H)'
2.3 t - 2.39, (211, m), 2.33 (311. s), 3.87 - 4.01  462 (hi- (4H, m), 4.24
(2H, t), 4.70 (211, 1), 4.95 - 4.9S  ll)
(1H,m),6.57(1H,s),6.73(III.1).7.13(111, t), 7.247.35-7.38(1H, m), 8.10(1 H.
d), 8.31 ( I H. d), S. 79 (I H, s) 



57b 450 H NMR 5 (CDClt): 2.11 - 2.27 (211, m),  J ,c r (VIH}' 2.30 - 2.38
(2H. m), 3.87 - 4M (aN, m). 4.22  448 (M- (2H, t), 4.69 (2H, t), 4.95 -
4.97 (I E1, O. 6.74  (114,t).6.77(111,s},7,19(IIf.s),7.30(111,  s), 7,32 -
7.35 (I H, m), 7.51 (1 H, d), 8.06  (ill, d). 9,30 (I If. d), 9.59 (111, s)
5 The preparations of
3-({6-(axetidin-1-ylearbonyI)pyridin-3-yl]oxy)-5-[(3S)-
tetrahydrofuran-3-yloxy)bcnzoic acid and 1,1-dimethykthyl
3-amino-IH-pyrazolc-l- carboxylate were described earlier. The preparation
of I.1-dimethylethyl 3-amino-5-methyl- I H-pyrazole- I -carboxylate is  10
described below. 1.1-Dimethylethvl 3-
mino-5-mclhyl-IH-nyraazcle-I-carbaxylaic  "fir-4N.1-r
5Methyl-IH-pyrazol-3-amine (800 mg, 8,25 mmol) was dissolved in DMF (l0 mL)
at 0 15 C and treated with sodium hydride (336 mg, 8.25 mewl) followed by
stirring for a further  30 minutes. Warmed di-rerr-butyl dicarbanate (1.80
g, 8.25 mmol) was then slowly added  via syringe over 5 min and the
reaction was allowed to warm to RT and stirred for a funkier WO
2071111171141 PCI'IC62I4161IM12-171  -223 1 hour. The reaction was taken up
in saturated aqueous sodium hydrogcncarbonatc (50  mL) and ethyl acetate
(100 mL). The organic layer was separated then dried (MgSO4),  filtered and
evaporated. Purification by column chromatography, eluting with 50-100%
ethyl acetate in isohexane, afforded the title compound as a colourless oil
(380 mg). 5 'H NMR S (CDC13): 1.62 (s, 9H), 2.43 (s, 3H), 3.87 (br. s, 2H),
5.60 (s, I H) Example 58;-M
154Azetidin-l-ylcarbonyl)3-chloromyridin-2-rlloxy1-5-ll2-ftuoro-I- (fl u o
rometh Y] )ethyl loxy I-A'45.methyl nyraxi n-2-YO brnza made F-O ~~H7  F 



L.H YU-0  0  0 10 1-Chloro-N,,A'-2-trimethylpropenylamine (0.08 mL, 0.60
mmol) was added to a solution of  3-{ [5-(azetidin- I
-ylcarbonyl)-3-chloropyridin-2-yi]oxy}-5-{ [2-fluoru- I -
(fluaromethy1)etbyl]oxy]benzoic acid (215 mg, 0.5 mmol) in DCM (5 mL) and
the  reaction stirred at RT for 30 - 40 minutes. Pyridine (0.08 mL, 1.0
rumol) and 2atnino-5- methylpyraxine (108 mg, 1.0 rmmnl) were added and the
reaction stirred for 16 hours 15 before being concentrated in vacuo and
water (20 mL) added. The mixture was extracted  with ethyl acetate (3 x 20
mL), washed with IN hydrochloric acid (20 mL), a saturated  solution of
sodium hydrogen carbonate (20 nil.), brine (20 mL), dried (MgSOA) and
concentrated in vacua. The crude product was chromatogtaphed on silica,
eluting with a  gradient of 0-10% methanol in DCM, to give the desired
compound as a white solid (150 20 mg). 111 NMR 8 (CDCl3): 2.40 (quintet,
2H), 2.56 (s, 311), 4.22-4.31 (m, 211), 4.32-4.40  (in, 2H), 4.62 - 4.82
(m, 511), 7.06 (t, l H), 7.38 (t, 1 H), 7.47 (t, 1 H), 8.15 (s, 1 H), 8.17
(s,  I H), 8.25 (d, i H), 8.46 (a, 111), 9.55 (s, [H); ink 518 (WHY, 516
(M-H) The following compounds were prepared in an analogous fashion from
the appropriate  25 benzoic acid and either 2-amino.5.methylpyraxine,
1,1-dimethylethyl 3-amino-5-methyl- II H-pyrazole- l -carboxyl ate or
1,1-dimethylethyl 3-amino-1 N-pyraza l e- l -carboxylate. In  the instances
where either 1,1-dirnethylethyl 3-amino-5-methyl-lH-pyrazole-l-carboxylate
or 1,1-dimethylethyl 3-amino- IIf-pyrarole.4-carboxylate were used, an
additional step was WO 21M17lna71141 P{Ur ;0 21K1611M12471  -224 required
to obtain the desired material. This additional step required the material
to be  dissolved in acetnnitri le (3mL) and heated at 150 C in a microwave
reactor for 10 minutes,  the desired material was then isolated after
chromatography. Krample Structure mhc rN,MR 583 2 r 492 '11 NMR 6 (CDC],):
2.39 (quin, 211), 4,22 (t,  F YO " (M#l-E) 2H), 4.33 (t, 2H), 4.59 - 4.81
(m, 511), 6.86  490 (s, IH), 6.99 (s. IH). 7.37 (s. IH), 7.41 [s. 



o a (M-Hy 211). 8.16 (d, i l), 8.19 (d, 1H), 10.32 Is. IH)  58b 506 H NMR 5
(CDCI3): 2.24 (s, 3H), 2.38 (quin,  'D'M (WW 2H), 4.23 (t. 211), 4.34 (t,
2H), 4.59 - 4.79 (m,  504 5[1), 6.59 (s, I H), 7.00 (t, IH), 7,34 (s. I H),
C a (M-~ 7.37 (r. 1 El), 8.16 (d. 1 H). 8.19 (d, IH), 9.95  (s, iH) 58c
459 '11 NMR 5 (d4-DMSO):2.25-2.35 (m, 2HJ,  (M~11)' 4.12 - 4.18 (m, 2E1),
4.50 - 4.70 (m, 7H), 6,65  C" r M~Y 457 (s, 111), 6.9 {s, 111), 7.35 (s, I
H), 7.37 (s, t! (ht 1;) I H), 7.45 (s, I11), 5.25 (s, 1 H), 5.70 (s, I H),
10.60 (s. III) 58d ~wr 485 H NMR 6 (CDC1,): 2.34 - 2.42 (m, 2H),  (M+Ei)*
2.58 (s, 3H), 4.26 (t, 2H), 4.69 (t. 211), 4.63 - 483 4.81 (m, 511), 7.05
(t, Ill), 7.37 (t, iH), 7.45   [M-H}' 7.46 {m, Ill}, 8.14 (d, IF;), 8.34
(s, 111), 8.37  (d, 1 H), 8.86 (d, 1 H). 9.53 (d, 1 H) 5 The preparations
of 1, 1dirnethylcthyl 3-amino-5-methyl-IH-pyrazole-l-carboxyl ate or
1.1-dimcthylethy13-amino-I/I-pyrazole-l-carboxylate were described earlier.
The preparation of
3-{[5-(azetidin-I-ylcarbonyl)-3-chloropyridin-2-yl]oxy}-5-{[2dluoro-
1-(fluoromethyl)ethyl]oxy}benzoic acid i.q described below. 10 WO 2r M 17AM
17M 1 PCTA; B 21 oafoa 2J 71 -225- 3-{f5d
zeddin-l-vlrarbonvl)-3-cWroovridin-2-vlloxvl-5-{I2-fl>oro-1-
1fluoromcthvlkthvl loxrlbcnxoic acid F f OH CH p  0 A mixture of methyl
3-{[5-(azetidin-l-ylcarbonyl)-3-ehIoropyridin- 2-yl]oxy1-5-{[2 5
fluoro-i-(fluoran>cthyl)ethyl]oxy)bcuzoMe (3.6 S. 8.2 mmol) in THE (50 mL)
and water  



(50 mL) was treated with 1 M sodium hydroxide solution (8.2 mL. 8.2 mmol)
and allowed  to stir at RT for 2 l0 minutes, The THE was removed in vacua,
the residue filtered and  extracted with ethyl acetate (30 ml.). The
aqueous layer was acidified with 2N  hydrochloric acid, extracted with
ethyl acetate (3 x SO mL) and the combined organic 10 extracts washed with
water (10 mL), brine (10 ml-) and coacentrated in vacua to give the
desired material as a pale yellow foam (2.84 g). 1H NMH S (CDClr): 2.36 -
2.44 (m, 2H),  4.26 (t, 2H), 4.37 (t, 211), 4.62 - 4.79 (m, 5H), 7.08 (t,
111), 7.56 - 7.57 (rn, 1 H), 7.58 - 7.59  (m, l H), 8.17 (d, 111), 8,27 (d,
1 H); ink 426 (M+11)', 424 (M-H)' 15
3-{[5-(Azetidin-l-ylcarbonyl)pyrazin2yl]oxy)-5-{[2-fluoro- l-
(fiuorornethy1)ethyi]oxy}benzoic acid was prepared in an analogous fashion
from methyl  3-{(5-(azetidi.n-l-ylcarbonyl)pymzan-22-yl3oxyI-S-([2fluoro-l-
(fluoromrthyl)ethyl ]oxy )bcnroate Structure min NMR 394 1 NMR 6 (d.-HMSO):
2.26 - 2.34 (m, 2H). r rJ (M+tW, 4.08 - 4,15 (m. 2H), 4.56 (t, 2H). 4.60 -
5.10 (m,  392 5H), 7.29 (t, 111). 7.38 - 7.39 (m, 1 H), 7.46 - (M-H)- 7.47
(m. 1 H), 8.56 (d, IN). 8.65 - 8.67 (m, 11 l) 20 The preparation of methyl
3-([5-(azeddin-l-ylcarbonyl)-3-chloropyri din-2-yl]oxy)-5-{[2- fluoro- i
-(fluammethyl)ethyl]oxy)benzoate is described below. WO 2IM17l(Mt71M t
PCT'ICH2Wi41u i2a71  -226 Methv13-;TS-lazed din- I -ylcarbonvl]-3-chi
omnyridin-2-vlloxyI-5-112- fluam I - ([luorvmethylkthvllocy } benzoate
F~nt7  FJ ~N p A solution of methyl
3-{[2-fluoro-1-(fluoromethyl)cthyl]oxy}-5-hydroxybenzoate (1.78 g,  5 7.24
mnrol), potassium carbonate (2.0 g, 14.5 mmol) and 5-(azetidin-
I-yIcarbony1)-2,3- diehlorupyridine (2.08 g. 8.7 mmvl) in acetonitrile
(15mL) was heated in a microwave  reactor at 130C for I hour. The solution
was diluted with ethyl acetate (150 m[,), washed  



with water (3 x 50 m.), brine (20 rnL), dried (MgSO.), and the solvent
removed in Vacua  to give the desired rnateri a] as an orange oil (3.6 g).
'H NMR 8 (CDCI)): 2.35 - 2.44 (at, 10 2H), 3.91 (s, 314), 4.24 - 4.27 (m,
2H), 4.34 - 4,37 (m. 2H), 4.62 - 4.81 (m, 5H). 7.04 (t.  iH),7.51(t, 111),
7.55 (m, 1H),8.15(d, IH),8.25(d, IEI);m/z441(M-I{)"
Methyl3-{[5-(azetidin-I-ylcarbonyl)pyrarin-2-yl]oxy]-5-{12-fluoro-I-
(fluoromethyl)cthyl]oxy}ben7.oate was prepared in an analogous fashion from
methyl 3 15 ([2-fluoro-I-(fluoromethyl)ethyl]oxy[-5-hydroxybenxoate.
Structure ink `IIR 408 11 NMR S (CDC],): 2.34 - 2.43 (m, 2H). 3.91 (s.  1
01 Jo-(~ (!v1 }l{}' 3E{), 4.26 (t, 2H), 4.59 - 4.79 (m, SH), 4.65 - 4.71 G~
~yJ (m, 21{). 7.03 (t, 111), 7.49 - 7.50 (m, 1 H), 7.54 -  7.55 (m, 11{),
8.33 (d, 111). 8.84 - 8.86 (m, 1 H) The preparation of methyl 3{[2-fluoro-
14fluommethyl)ethylloxy}-5-hydroxybenzoate is  described below. 20 H'(1
200710071"1 PCr1CB21NI6/092471  -227 Methyl 3-{j2dluoro-l~fluaramethYJkl
y[]Qxyl-S-hvdroxvbenxaau  F'-Yao  FJ ON  10% Palladium cn charcoal (Pd/C:
50 mg) was added to a mixture of methyl 3-{[2-fl uoro-
1-(fluoromcthyl)ethyl]axy) -5-[(pheny1methy1)oxy]benzaate (1.2 g, 3.62
mmol) and 5 ammonium formate (500 mg, 8.0 mmol) is ethanol (7 mL) and then
heated at 1400C for 20  minutes in a microwave reactor. The reaction was
repeated an the same scale and the two  reaction mixtures combined,
Filtered and filtrate concentrated in rncuo to give the desired  material
as a pale yellow oil (2.1 g). '1} NMR 5 (CDCl3): 3.82 (s, 3H), 4.58 - 4.77
(m, 5E 1),  6.72 (t, 1H), 7.17 - 7.22 (m, 2H); mfr 245 (M-}1) 10 The
preparation of methyl 3-([2-fluoro-I -(fluoromethyl)ethyl]oxy)-5- 



[(phenylmcthyl)oxy]benzoate was described earlier. E:ample
59:3-{lS~,Vetldfn l-ylrarhonvllnrrarln-2-rtloxv!-~{1(15 _2 tndror~-1- 15
methylethyl14xy}-V-(5-Methylpv a.in-2-yl)I nzsmlde `NY  Ho--rO HhHwI  C N N
IM Hydrochloric acid (5 mL) was added to a solution of 3-{(5-(a2etidin-l-
ylcarbonyl)pyrazin-2-yl]oxy)-5-[((l S}2- (((1, l
-dimethylethytxdimethyl)sityl]oxy}-1-
methylethyl)oxy}-N-(5-methylpyrazin-2-yl)benzamide (90 mg, 0.16 mrnal) in
methanol (5 20 mL) and the mixture stirred at RT for 1 hour. The awthanal
wits removed in vacua, the  residue adjusted to pl 16 and then extracted
into ethyl acetate (3 x 50 mL). The combined  organics were washed with
brine (50 n1L), dried (MgSO.), and reduced in vacua to give it  yellow oil
which was chromatographed on silica, eluting with 0-5% methanol in ethyl
acetate, to give the desired compound as a white foam (28 mg). \VO
210utn170-I PC1'tCB2(NAt1 X2471 -218.  H NMR 8 (C17Cly): 1.33 (d, 3H), 2.11
(s. M). 2.38 (quin, 21i), 2.55 (s, 311). 3.74 - 3.82  (in. 2H), 4.26 (t,
2H), 4.55.4.62 (m, I H), 4.69 (t. 2H). 6.97 (t, 1H), 7.30 (t, 114), 7,40
(t,  113). 8.13 (s. I H), 8.35 (d, III), 8.41 (s, 111).8.85(d, 1 H), 9.53
(d, I H); ,n/:465 (M+}1)' 5 The preparation of
3-([5-(azctidfn-1ylcarbonyl)pyrazin-2-ylloxy}-5-[((15)-2-([(1,1-
dimethylethyl)(dimethyl)sily1)oxy}-1-metbylethyl)oxy]-A'-(5-methylp)-raz i
n-2- yl)benzamidc is described below.
1_{15-(Azctidin-l-vlcarbatsvl)ovrs?sr: 2-yflpxy -I(ti 51-2-1f(1.1 I0 dimet
lethvl ime l)lilyl1Qxvl-I-mcthvlcthvllaxylN-(5-methvlnyrazin-2- vl) nznmide
_`  % H A mixture of 3-[((IS)-2-1 [(1,1-dimcthylrthylxdirnethyl)siiylloxy[
-1-methylethyl)oxy[-5- hydroxy-N-(5-methylpyrazirt-2-yl)bcnzamide (0.12 g,
0.29 ntntol). 2-(azetidin-I 



15 ylcarbonyl).5-chloropyrazine (57 mg. 0.29 mrnoi) and potassium carbonate
(80 mg, 0.57  mmol) in acetnnitrile (5 mL) was stirred in a microwave
reactor at 140C for 1 hour. The  mixture was reduced in vacua and ethyl
acetate (50 mL) added. The mixture was washed  with water (50 mL). brine
(50 mL), dried (MgSO4), filtered and reduced in vacua to give a  brown oil
which was chrornatographcd on silica, eluting with 50 to 100% ethyl acetate
in 20 isohexanee, to give the desired compound as a colourless oil (90
rug). H NMR A (CI)CII): - 0.03 (s, 311). 0.00 (a, 31-1), 0.81 (s, 911),
1.26 (d, 31-1), 2.32 (quin, 21-1), 2.49 (s, 3H), 3.61 - 3.76 (m. 211), 4.20
(t, 211), 4A6 (sextet, 1 H), 4.62 (t, 2H), 6.9I (t, 1H), 7.21 (S IH), 7.32
(t.  I H), 8.07 (s, 1}1), 8.28 (d, I H), 8.30 (s, Ili), 8.79 (d. 111), 9.43
(d, I11). m!z 579 (M-Hf  25 WO 2M17/110711-4J PCI'/C.82tM)MM}2471  -229 34Y
1~y1-241(1.1-DimetbyletbA)(d+_methvl)silvlloxy)
-1-msthvlethyl)oxy]-5jhydN"X-Nd5 - methvlnvrax'sn-2-vl)benzamide N NY  I
Sra o'-'TO fuO CM Lithium hydroxide monohydratc (0.38 g, 9.12 rnal) in
water (20 mL.) was added to a  5 solution of
3-(((I,1-dimethylethy]Xdimethyl]silylloxy]-5-f((lS)-2-{I(I,l-
diamthylcthyl)(dimethyl)silyl)oxy )- I
-methylethyl)oxy]-N-(5-methylpyrazan-2- yi)bcnramide (1.94 g, 3.65 moo) in
THE (40 mL) and stirred at RT for 20 hours. The THE  was removed in vacua
and the aqueous layer was adjusted to p417. Ethyl acetate (50 mL)  and
water (50 ml-) were added then the aqueous layer re-extracted into ethyl
acetate (50 10 mL) and the combined organics washed with water (50 mL),
brine (50 mL), dried  (MgSO4). filtered and reduced in vacua. The crude
material was chromatographed an  silica, eluting with 20-5034 ethyl acetate
in isohexane, to give the desired material as a  white solid (0.8 g). 'H
NMR 6 (CDCI1): 0.04 (s, 311), 0.08 (s, 3H), 0.87 (s, 9H), 1.30 (d,  31{),
2.56 (a, 3H), 3.65 - 3.81 (m, 21{), 4.46 - 4.5 l (m, l11), 5.63 (s, 1 H),
6.63 (t, I11), 6.98 15 (t, l 1i), 7.04 (t, I H), 8.15 (s, l H), 8.41 (s,
1H), 9.57 (s, 111); mfz 418 (M+ H)
3-fI(1.1-DimethvlcthvlXdirncdiYllsilvlloxvl-5-[ IS1-2-11(1.i 



dintethvlethvl Wdimethv llsilvl I oxv I
-1-methvkthvlloxyl-N45-methylovrazin-2- vll_bcr_ a idcdo F I / 1 N I  a  20
rerr-Liutyldimethylsilyl chloride (2.61 g, 17.31 mmol) was added to a
solution of 3- hydroxy-5-{i(IS
-2-hydroxy-l-methylethyl]oxy)-x-(5-methylpyrazin-2-yl)benzamide (1.5  g,
4.95 mmol) and imidazole (2.36 g, 34.62 mmol) in DMF (15 mL) and the
reaction  stirred at RT for 24 hours. Water was added and the product
extraxted into ether (2 x 100 25 mL). The combined organics were washed
with brine, dried (MgSO4), filtered and reduced WO 21041710070-61
PCt'1t:11204 r6012471  - 230 in vacuc to give it yell ow oil which was
chromatogrsphed on silica, eluting with 0-40%  ethyl acetate in isohexane,
to give the desired material as a colourless oil (1.94 g). 1 H NMR 6
(CUC1y): -0.03 (s, 3H), 0.01 (s, 3H), 0.16 (s, 614), 0.81 (s, 911), 0.92
(s, 9H),  1.23 (d, 3H), 2.48 (s, 3H), 3.58 - 3.74 (m, 2H), 4.37 - 4.42 (m,
111), 6.54 (t, l H), 6.86 (t,  5 l i3), 6.99 (L, I H), 8.06 (s, 1 H), 8.21
(s, i H), 9.48 (d, I. H). 3-Hvt xy-5-lf(151. drory-l-mahr]ethvllQxy!-N (5
mechrlovra n  rllbenramdc  Ho to rr x~ 1~ H  OH Trimethylsilyl iodide (6.06
ml., 42.75 mmol) was added to a solution of 3-hydroxy-5- l0
([(IS)-1-methyl-2-(methyloxy)ethyl)oxy}.N-(5-methylpyraan-2-yl)benzamide
(2.71 g,  S.55 mmol) in dry acetonitrile (150 m1.) and stirred for 24
hours. Methanol (30 in L) was  added to quench the reaction and stirred for
10 minutes. 10% wlv Aqueous sodium  thiosul1ate pentahydrate (20 mL) was
added to the mixture and the organic solvents  removed in vccuo, The
residue was brought to pH5 with IM hydrochloric acid and ethyl l5 acetate
(80 mL) added. A yellow solid (1.4 g) was separated by filtration. The
aqueous  filtrate was reextracicd into ethyl acetate (2x80 mL) and the
combined organic layers dried  (MgSO.), filtered and the solvents removed
in tncuo. This residue was combined with the  



yellow solid obtained above and purified by column chromatography, eluting
with 5% to  10% methanol in 0CM. to give the title compound (1.70 g) 20 Ili
NMR 5 (d6Uh1SO): 1.21 (d, 311), 2.50 (s, 3H), 3.40-3.60 (m, 211), 4.45
(sex. 111). 4.80  (t, 1 H), 6.50 (s, 1 H), 6.97 (s, 114), 7.08 (s, 111),
S.32 (s, 1 H), 9.21 (s, 211), 9.63 (s, 111),  10.80 (brs, 111). mF 304
(M+H)' The pro partition of
3-hydroxy-5-([(IS)-1-methyl-2-(methyloxy)ethylloxy}-N-(5- 25
methyipyrazin-2-yl)bcrvamidc was described earlier. Example 59,
3-([5-(azetidin-l-ylcarbonyl)pyrazin-2-yl]oxy)-5-{[(1S)-2-hydroxy-I-
methylethyl]oxy}-Nv-(5-methylpyra7in-2-yl)benzamide was also prepared in
the following  manner. WO 2007nra71U I rcrIcs21M*Ju02471  -231 A mixture of
3-hydroxy-5-{[(1S -2-hydroxy-I-methylethyl]oxy)-N-(5-methylpyraxin-2-
yl)benzamidc (3.03 g, 10.0 mmol). 2-(azetidia-1-ylcarbonyl}5-chloropym7ine
(2.17 g,  11.0 mmol) and potassium carbonate (4.14 g, 30.0 mrnol) in
acetonitrile (30.3 mL) was  heated at 6090 ovemight. The solvent was
removed by evaporation and the residue 5 partitioned between ethyl acetate
(15 vol) and water (10 vol). The aqueous phase was  further extracted into
ethyl acetatc and the combined organics washed water, brine, dried
(MgSQ.), filtered and the xalvent removed in vacua. The residue was
chromatographed on  silica, eluting with 0.5-6% methanol in ethyl acetate,
to give the desired material as a foam  (3.1 g). A sample of this material
(100 mg) was dissolved in the minimum volume of 10 acetonitrile then
isohexane (5 mL) added. The mixture was stirred for 3 days, the liquid
decanted and the residue triturated with diethyl ether. The crystalline
material was  collected by filtration, 'H N'MR b (d6-DM SO): 1.25 (d, 3H),
2.30 (quin, 2H), 2.48 (s, 3H),  3.49-3.61
(m,2H),4.09(t,211),4.55-4.63(m,311),4.92(t, IH),7.12(t. IH).7.47(t,  111),
7.57 (t, 1H), 8.37 (d, IH) 8.58 (d, 113), 8.69 (d. IH), 9.26 (d, 111),
11.06 (s, I1i); m/x 15 465 (;tl+H) htpt (melting onset) 100.6C. The tide
compound was also crystallised by stirring a slurry of the compound in
ethyl  acetate (melting point 125.0C), toluene, nitromethane or methanol.
Example 60: 3-315 {Axetldln-l vlcarbonvllovrarlrr-2-rllnzvl-3 i{{ 2- 



20 I(di flu a ro rneth y lloval- l -meth vl ethyl I ox vl 'N-1
Ii-avraxol-3-v lbenxa m l de  FIN1  .l. JC.  F c~n 0  H Trifluornacetic
acid (2 ml,) was added Loa solution of I ,1-dimethyicthyl 3-({[3-{[5-
(a2ctidin-I-ylcarbonyl)pyraz
n-2-ylloxy}-5-({(1S)-2-f(difluaramethyl)oxy]-I- methylethyl
)oxy)phenyllearbortyl}amino)-1H-pyrnzolo- I-carboxylate (1 I5 mg, 0.17 25
mmol) in DCM (16 mL) and stirred at RT for 2 hours. The solvent was removed
in vacuo,  DCM (20 mL) added and the mixture washed with water (20 mL), a
saturated solution of  sodium bicarbonate (20 mL), brine (20 mL), dried
(Mg$04), filtered and reduced in mcuo  to give the desired compound as a
white foam (93 mg). WO 2nn7111117041 Pt MC 82111161MIZJ71  -232 I I f NMR S
(CDCI)); 1.36 (d, 3H), 2.37 (quin. 2H), 3.93 - 4.02 (m, 2H), 4.24 (t. 2H),
4.59 - 4.69 (m, 311), 6.24 (t, I H), 6.82 (s, 111), 6.89 (t, 1 H), 7.29 -
7.31 (tn, 1 H), 7.36 - 7.38 (m, I H), 7.40 (d, 111), 8.35 (d, 1 H), 8.79
(d, 1 H), 10.23 (s, i H), 10.48 (s, 1 H); mfr 489 (%1+H)`  5 The
preparation of 1,1-dimcthylethyl 3-({[3-{ [5-(a7ztidinI
-ylcarbonyl)pyrazin-2-yl}oxy}- 5-(((1S)-2-[(difluornmethyI)oxy]- I -methyl
ethyl }oxy)pbenyl]carbonyl }amino)- IH- pyrazole-I-carboxylatc is described
below. 1.1-Dimethvlethyl 3-((13-115-(azetidin- l
-vlcarbonvl]avrazin-2-gl]oxy l-54{(1S1-2- 10 Hdifluotornethy{Zgxvl
I-tnetpvIethvl1oxv'phenvlkarbonvl}amino)-1H-Dvrazolc-l- 2te F O  F1koa
1-Chi oro-A',N,2-trimethyl-I -propenylamine (0.12 ml., 0.92 mmol) was added
to a solution  of 3-{ [5-(azetidin- I
-ylcarbonyl)pyrazin-2-yi]oxy}-5-(((1S)2-[(difluoromc hyl)oay]-1 15
methylethyI)oxy)benzoic acid (0.26 g, 0.61 mina}) in DCM (8 mL) and stirred
for 1 hour,  1,1-Dimcthylethyl 3-amino-11i-pyrazole-l-carboxylate (169 mg,
0.92 rnmol) then pyridine  



(0.1 mL, 1.23 mmol) were added and stirred for a further 20 hours. The
reaction mixture  was reduced in wrctro and ethyl acetate (50 mL) and water
(50 nL) were added. The  aqueous layer was rn-extracted into ethyl acetate
(50 rnL.) and the combined organics 20 washed with water (50 nil.), brine
(50 mL), dried (MgSO4), filtered and reduced in .acuu.  The crude oil was
chromatographed on silica, eluting with 25-50% ethyl acetate in  isohexane,
to give the desired compound as a colourless oil (100 mg). 'H VMR S
(CDClr): 1.38 (d, 311), 1.62 (s, 9H), 2.38 (quin, 2H), 3.93 - 4.04 (m, 2H),
4.26  (1, 2H), 4.61 - 4.65 (m, I H), 4.69 (t, 214), 6.26 (t, 110, 6.95 (t.
111). 7.08 (d, I H), 7.25 - 25 7.26 (m, 1H), 7.33 (t, IH), 8.01 (d, IH),
8.34 (d, 1H), 8.84 (s, I H), 8.55 (d, IH); mh 587  (M-H) WO 21 M17li M
17041 PCI IC R INI l1MJ 1171  - 233  The preparation of 1,1-dimethylethyl
3-amino-lH-pyramfe-I-mrboxylate was described  earlier. The preparation of
3-{(5-(azetidin-I-ylearbonyl)pyrazin-2yl]oxy}-5-(((15}2-
[(difluoromethyl)oxyj-I-methylethyl}oxy)bcnzoie acid is described blow. 5 3
5-(Autidin-l-rlcarbonvl]nmWn-2-y)l xv1-5 #II57-2-1(diihwromethvl1oxy1-l-
methylt )!ll xy)benzoic aci F AJ4~  FLOI O ~ OH  JNO N Y  N Lithium
hydroxide monohydrste (48 mg, 1.13 mmol) in water (5 mL) was added to a  10
solution of methyl 3-([5-(azeddin-I-ylcarbonyl)pyrazin-2-y1]oxy}-5{{(15)-2-
((difluoromethyl)oxy]-1-rrrcthylethyl)oxy)bcnzoate (0.33 g, 0.75 rental) in
THE (10 mL)  and stirred at ItT for 20 hours. The TIiF was removed in vacua
and the aqueous layer  washed with ethyl acetate (50 mL) to remove any
impurities. The aqueous layer was  acidified and extracted into ethyl
acetate (2 x 50 mL), washed with brine, dried (MgSO4), 



15 filtered and the solvent removed in vacua to give the desired compound
as a white foam  (0,2 6 g). nth 424 (M+H)' Methyl
3-115-(aactidin-l-vlcarbonvllpyrn
tn-2-elloxv1-5-U(1S)-2-1(ifluoromtthyhoxvl- i-tnethylethvllo v)benxoatc F J
FJ`D^7' O )?111 0  N 20 0  A mixture of methyl
3-({(1S)-2-[(diflucromethyl)oxy]-I-methylethyl}oxy)-5- hydroxybenroatc
(0.28 g, 1.01 mmol), 2-(azetidin-I-ylcarbonyl)-$-chloropyrazine (201  mg,
1.01 mmol) and potassium carbonate (2S0 mg, 2.03 mmol) in acetonitrile (5
ml..) was  stirred in a microwave reactor at 140C for 5 hourrs. The
reaction mixture was reduced in y1QO 21M1711N1;1u1 PCrH;B21"1142a71  -234
vacua, ethyl acetate (50 mL) added and the organics washed with water (50
mL), brine (50  mL), dried (Mg50a), filtered and reduced in vacua. The
crude oil was chromatographed on  silica, eluting with 20 to 70% ethyl
acetate in isohexane, to give the desired compound as a  colourless oil
(330 mg). 111 NMR 8 (CDC 13): 1.38 (d, 311), 2.37 (quip, 2H), 3.90 (s, 3H),
5 3.93 - 4,04 (m, 2H), 4.26 (d, 2li), 4.61 - 4.70 (m, 3H), 6.25 (t, 1 H),
6.95 (t, 111), 7.43 - 7.44  (m, 111), 7.49 - 7,50 (m, I H), 8.32 (d, f H),
8.85 (d, 1 H); nth 438 (&(+ H)* hlclhrl3
{[(IF}{difluommethvlbxvl-l-mcthrlethvl}oxv5 5-hvdroxvbenrvatc  F FAO-O ON
10 Methyl 3-({(i5)-2-[(difluornmethyt)oxy]-l-methylethyl}oxy)-5-
[(phenylmethyl)oxy]benzoate (0.48 g, 1.08 mmol) was dissolved in ethanol
(10 mL) and  THE (10 mL) and the flask evacuated and purged with argon (3
times). 10% Palladium on  carbon (140 mg) was added and the flask further
evacuated and finally purged with  hydrogen gas. The reaction mixture was
stirred at RT for 20 haters until completion. The 15 reaction mixture was
evacuated and purged with argon (3 times) then the catalyst removed  



by filtration through celite(r). The filtrate was concentrated in vacua to
give the desired  compound as a colourless oil (1.05 g). 'H NM R 8 (COC13):
1.35 (d, 3H), 3.90 (s, 311), 3.90  - 4.02 (m, 2H), 4.57 - 4.64 (m, 111).
5.20 (s, 113), 6.26 (t, 111), 6.63 (t, 1 H), 7.14 - 7.15 (m,  1 H), 7.17 -
7.18 (m, 1 H); m/z 275 (M-H)' 20 The preparations of methyl
3-(((15}2-({difluomrnethyl)oxy} 1-methykthyl)oxy)-5-
j(phcnylntethyl)oxyjbenxoate and 2-(azetidin-I-ylcarbanyl)-
5-chloropyrazinc were  described earlier. Examule 61: 3-11
Azeridin-l-ylsulfonyl]--methsl-13-thlarnl-2-vlloxv1-5-11(1 ti}-I- 25
methyl-24methyloxv ethvllaxy)-,Y-(S-rnethyltlyrnldn-2-yllbenumide o.~FBN
rff, H  V r WO 200 7II M)70.I PCTIC B2IN)61001a 71  -235 Cesium carbonate
(293 mg, 0.9 mural) was added to a solution of 3-hydmxy-5-([(lS)-I-
methyl-2-(ntethyloxy)ethyl]oxy}-N-(5-methylpyraxin-2-y1)benzmnide (95 mg,
0.3 tomol)  and 5-(axetidin-1-ylsulfonyl)-2-chloro-0-methyl-1,3-thiazole
(90 mg, 0.36 mmol) in  acetonitrile (5 rnL) and the stirred mixture heated
in a microwave reactor at 120C for I 5 hour. The mixture was cooled to RT
and pressure, the acetonitrile removed in vacua, and  the residue
partitioned between water (15 mL) and ethyl acetate (30 mL). The organic
layer was washed with brine, dried (Mig5Oa) and evaporated in vacuo to a
residue which  was chrornatographed an silica, eluting with 60% ethyl
acetate in isohexane, to give the  desired material as a colourless solid
(79 mg). 10 IH NMR S (CDCI,): 1.3 (d, 3H), 2.15 (rn. 2H), 2.5 (s, 3H), 2.5
(s, 311), 3.35 (s, 3H), 3.45 - 3.55 (m, 211), 3.85 (t. 419, 4.55 (m. I H),
7.0 (d, I H), 7.35 (d, 2H). 8.05 (s, I H), 8.3 (s, 1 H),  9.45 (s, 1 H);
ntk 534 (,fit+H)' The preparation of 3-hydrnxy-5-{[(1S)- I-methyl
-2-(methyloxy)ethyIIoxy}-N-(5- 15 methylpyrazin-2-yl)benzamide was
described earlier. The preparation of
5-(azetidin-l-y1sulfonyl)-2-chloro-4-rnethyl1,3-thiazole is described
below, 



5-Azctidin-l-ylsu lfonyl)-2 lo -rnethyl-I.3-thia"ole  o.s~  N  20 A
solution of 2-chloro-4-methyhhiazole-5-sulphonylchloride (462 mg; 2.0
nunol) in DCM  (5 nil.) was added to an ice-cold solution of axetidinc
hydrochloride (196 mg: 2.1 mmol)  and uicthylaminc (1.0 rnL; 7.2 mmoI) in
DCM (15 mL) and the mixture stirred at 0C for  30 minutes. The DCM was
removed in awuo to give a residue which was partitioned 25 between water
(50 mL) and ethyl acetate (75 mL). The organic layer was washed with
brine, dri ed (MgSO4) and evaporated to it residue which was
chmrnatogtaphed on silica,  eluting with 10% ethyl acetate in isahexane, to
give the desired material as a solid which  was crystallised from ethyl
acetate and isohexane (100 mg). III NMR 5 (CDCI)): 2.2 (dt, 2H), 2.65 (s,
3H), 3.9 (t, 4H); mfr 253 (M+ H)- 30 W12 21W1UttT4I PCTiCB2006t 02a71  -
236  EzamnIe 62: 3-{16-{Azetidin-l-yicarbenvI)nvridln3-vllaxy -N-f
I4di[tuoromci1 1)- 1
H-pyrltro1.3-y11-5-I0S1-tetrahydrofursn-3-ytory'Ibenratmide .1~,;1 F  i) H
00` F 1-L`Mori-N.N,2-trimethyl-l-propcnylaminc (0,088 ml-, 0.66 mewl) was
added to a 5 solution
of3-{[6-(zctidin-l-ylcarbonyl)pyridin-3-yl]oxy[S-[(3S)-tctrahydrofuran-3-
yloxy]benzoic acid (171 mg, 0.44 mmol) in DCI`I (10 mL) and the traction
was stirred at  RT for 30minutes. After this time
1-(difluoromethyl)pyraxol-3-amine hydrochloride (75  mg, 0.44 mtnol) and
DIP EA (0.154 mL, 0.89 mmol) were added sequentially. The  resulting
solution was stirred at RT for 16 hours after which time the solvent was
removed 10 in vacua and ethyl acetate (20 mL) and water (20 mL) were added.
The aqueous phase was  extracted with ethyl acetate (2 x20 mL), washed with
a saturated solution or sodium  hydrogen carbonate (20 mL), and brine (20
mL). The combined organic extracts were  



dried (MgSO4), filtered and evaporated. The residue was purified by flash
column  chromatography on silica, eluting with 50-100% ethyl acetate in
isohexanc, to give the 15 desired product as a white solid (132 mg). 'I I
NMR S (CDCI,): 2.40 - 2.12 (m, 4H), 4.03 - 3.89 (rn, 4H), 4.25 (t, 211),
4.71 (t, 2H), 5.01 - 4M (m, 111), 6.76 (t, 114), 7.03 (t, IH), 7.08  (d,
111), 7.11 (s, I11), 7.22 (s, I H), 7.38 (dd, IH), 7,75 (d, 1 H), 8.13 (d,
(H), 8.33 (d, 111).  8.50 (s, Ili): '9F NMR 5 (COCl)): -93.84: m/z 500
(M+11)'. 20 The following compounds were made in an analogous fashion.
Example Structure mix NMR 62a 503 'H NMR 8 (CDCI1): 1.34 (d, 4H), 2.37
(quip, " (M+H)' 2H). 3.40 (s, 3H), 3.51 (dd, 211), 3.59 (dd, 2H),   4.25
(t, 211), 4.60 (nr,1 H), 4.68 (t, 214), 6.96 (t,   " 1 H), 7.02 (s, 111),
7.02 (t, I H), 7.08 (d. 111), 7.26 (s, 1 H), 7.37 (t, 1 H), 7.73 (d, I H),
5.33 (d,  111), 8.54 (s, IH). 8.85 (d, IH) WO 200 7100 71 1
PC71GB21M16tM12471  - 237  62h ~ 502 H NMR S (CDCIr): 1.26 (d, 3H), 2.24 -
2.32  ~  (M+H)' (m. 2H). 3.46 - 3.55 (m, 2H), 4.08 (t, 211), 4.59  (t,
211), 4.77 (m, 1 E1), 6.89 (d, 111), 6.97 (t,  1H), 7.30 (s, 111), 7.50 (s,
1 H), 7.58 (dd, I H),  7.71 (t, 11i), 8.00 (d, 111), 8.15 (d, I H), 5.42
(d, 111), 11.22 (s, I H) The preparations of
3-{(6-(aaetidin-l-ylcarbonyl)pyridin-3-yl]axy) -5-[(33)-
tetrahydrofuran-3-yloxy]benxoic acid.
3-{15-(azetidin-l-ylcarbonyl)pyrazin-2-yl3oxy}-5-
{[(1S}1-methyl-2-(methyloxy)ethylloxy}ben. is acid and 3-{[6-(azetidin-l 5
ylcarbonyl)pyridin-3-yl]wry}-5-([(1S)1-methyl-2-(nlethylaxy)ethyl]oxy)bcnza
ic acid  were described earlier. The preparation of
i{difluoromethyl)pyrazal-3-amine is described in the literature
[W02005090332. PCT [nt. Appl. (2005)1. 10 Exam pie
63.3-1154Aretldin-l-vlearhomIlnvrazir-2-YlInsvl-51-111IR}-I-metbYl-2- 



(methvloxvkt hallow!-A'-(5-methvInvr arln-2-vllbenxam[de 00
1-Chloro-N,N,2-trimethyl-l-prupenylamine (0.042 mL, 0.31 mmol) was added to
a  solution of 3-{ [5-(azetidin- I -ylcarbonyl)pyrazin-2-ylloxy}-5-{ [(1R)-
1-methyl-2 15 (methyloxy)ethyI]oxy}benzoic acid (0.102 g, 0.0.31 mrnol) in
DCM (3 mL) under argon  and stirred at RT for 40 minutes.
2-Amino-5-methylpyrnzine (57 mg. 0.52 umtol) and  pyridine (0.043 mL, 0.52
moral) were added and the reaction stirred for a further 3 hours.  The
solvent was removed in vacua and the residue taken up in ethyl acetate (30
mL),  washed with water (2 x 10 mL), a saturated aqueous solution of sodium
bicarbonate (l0 20 mL), brine (10 mL), dried (hlgSOa), filtered, and
evaporated in wicuo. The crude material  was chromatographed on silica,
eluting with a gradient of 60-100% ethyl acetate in  isohexane, to give the
desirrd compound as a white foam (86 mg). WO 21K1 7 /1111 7114 1 PCl
CB21X16r'a12471  -23St 'H NMR 5 (CDC13): 1.35 (d, 3H), 2.32.2.44 (m, 2H),
2.56 (s. 3H), 3.41 (s, 311), 3.47 - 3.64 (m, 211), 4.26 (t, 2H), 4.62 (q,
11-f), 4.69 (t, 2H), 6.98 (s, IH). 7.29 (s, 1H), 7.41 (s.  I H), 8.13 (s,
111), 8.35 (s, 211), 8.86 (s, 111), 9.54 (s, i H); m/z 479 (M+H)' 5 The
preparation of 3-([5-(a7ctidin-I-vlcarbonyl)pyraz
n2yl]oxy}-5-{[(IR)-l'methyl-2- (methyloxy)ethyl]oxy}benzoic acid is
described below.  3-i15-(Azrtidin-I-vlcarbonvllpyrazin-2-vlloxv)
-5-1l(1R)-l-methyl-2 (mcthylpxv ethy]1gxy ben7.olc acid c N a  N 10 0
Methyl 3-{ [5-(azetidin-l -ylcarbonyl)pyrizirt-2-yl]oxy } -5-{((1R)-
1-methyl -2- (methyloxy)ethyl}oxy}benzoate (I.0(i g, 2.6 mmol) was
dissolved in THE (24 mL) and  methanol (8 rnL) then IN Iithium hydroxide
solution (3.12 mL) added. followed by the  dropwise addition of water (10
mL). The resultant solution was stirred for 3 hours at RT, it 15 further
portion of 1 N lithium hydroxide solution (1.3 ml.), the reaction stirred a
further 2  hours, then further IN lithium hydroxide solution (0.6 nL) added
and stirring continued  



for another hour. The organics were removed by evaporation under reduced
pressure, the  aqueous solution was washed with diethyl ether (10 nd.) then
acidified with 2N hydrochloric acid and extracted with ethyl acetate (3 x
20 mL). The combined organics  20 were washed with water (l0 nil-), brine
(10 mL) and evaporated to dryness under reduced  pressure to give the
desired compound as a white solid (887 rag). 'H NMR 6 (CDC13): 1.34 (d.
3H). 2.38 (quin, 2H), 3.41 (s, 311), 3.47 - 3.64 (m, 211), 4.27  (t, 2H),
4.55 - 4.65 (m, I H), 4,69 (t, 211), 6.99 (s, 111), 7.45 (s, I H), 7.55 (s,
t H), 8.33 (s,  1 H), 5.34 (s, l11); m/x 388 (M+H)' 25 wO 2 1 m7; 7011
P["t'IC020061002471  -239 Methyl 3 -1(-f
axrtidin-1-vlcarbonvl)nvrazin-2-vlloxvl-5-{f(1R1-1- thrl-2-
(mcthrloxvkthv1krxv l bertroatc N N0  0 A mixture of methyl
3-hydroxy-5-{[(1R} I-methyl.2-(methyloxy}ethyl]oxy)benzoate (727  5 mg, 3
rnmol), 2-(azetidin-l-y1carbonyl)-5-chloropyrazine (712 mg, 3.6 rnsnol) and
potassium carbonate (828 mg, 6 mmol) in DMA (10 ml,) was stirred at 120C
for 2 hours.  The solution was diluted with ethyl acetate(150 ml.) washed
with water (3 x 50 mL), brine  (20 mL), dried (MgSO4), filtered and the
solvent removed in vacua. The residue was  purified by chromatography on
silica, eluting with 50% ethyl acetate in isohexane, to give 10 the desired
material as a colotuiess oil (1.07 g). 1H NMR S (CDC13): 1.27 (d, 311), 2.4
(quintet, 211), 3.4(s, 3H), 3.5 - 3.6 (m, 211), 3.9 (8, 3H), 4.25 (t, 2H),
4.53 (q, I H), 4.7 (t,  211), 6.95 (s, 1 H), 7.4 (s, 1 H), 7.5 (s, 1 H),
8.3(s, 1 H), 8.85 (s, 1 H); mr 402 (NI +H)' The preparation of
2-(azetidin-l-ylcarbonyl).5chloropymzine was descri bed earlier,  15 Methyl
3-hvdroxv-5-11(1R1-1-methyl-2-(methyloxy)ethylloxvlbenzoat  OH  A solution
of methyl 3-{ [(1R)-1-methyl-2-(methyloxy)ethylloxy} -5-
[(phcnylmcthyl)oxy]ben7.oate in THE (5 mL) and ethanol (5 ml.), containing
10% 



20 palladium oo carbon, was stirred under an atmosphere of hydrogen for 16
hours. The  palladium on carbon was removed by filtration and the filtrate
evaporated under reduced  pressure to give the desired material as a clear
gran (723 mg). 1H NMR S (CDC13}: 1.31 (d, 3H), 3.42 (s, 3H), 3.48 - 3.64
(m, 2H), 3.88 (s, 311), 4.54 - 4.63 (m, 1 H), 5.75 (s, 1 H), 6.64 (a, 1 H),
7.11 (s, 1li), 7.17 (s, 111); m/z 241 (M+H)' 25 WO 24M17ltit7alt
PCI'1G112tn16ANi2471  -240 Methyl 3-( T(1R)-1-methyl-2-(mvh)!loxyl [
y]]oxvl- -[{pjlglvlmcLVllaxy]bcnzostc 6 DIAD (4.6 g, 0.029mo1) was added
dropwise to a solution of methyl 3-hydroxy-5- ((phcnyhnethyl]oxy}benzoate
(6 g, 0.023 mol), (5)-(t)-1-mcthoxy-2-propanot (2.59 g. 5 0.029 mol) and
triphenylphosphine (7.53 g, 0.029 mol) in THE (100 mL), under argon, at
0C. The reaction was stirred at 0C for i hour and at RT for 20 hours. The
volatiles were  removed in vacuo and isohcxane I ethyl acetate 2:1 added
followed by stirring for 1 hour.  A white solid was removed by filtration
and the filtrate was evaporated to a residue which  was ehromatographed on
silica, eluting with a gradient of0-20%ethyl acetate in 10 isohexaae, to
give the desired compound (5.11 g). lH NMR 5 (CDCI3): 1.31 (d, 311), 3.40
(s, 314), 3.45-3.60 (m, 2H), 3.88 (s, 311), 4.57 (sex,  l11), 5.07 (s, 2H),
6.76 (in, IH), 7.25 (m, 211), 7.40 (m, 511), nib 331 (M+ H)'. The
preparation of methyl 3-hydroxy-5-{[phertylmethyljoxy}benzoate was
described  15 earlier. Fxa m ale 64: 3-116-(Arc t I di n- I -yici rbon 01
oyrid i n-3-yl lax r' 1-5-11 f 1RI-1-m ethyl-2- tmethvloxy
ethyllozy1-A1'45-tnrth-In 'raz1n-2-ylybenasmlde iI  ~H N 20 A mixture of
3-{[6-(azetidin-I-ylcarbonyl)pyridin-3-yl]oxy}-5-hydmxy-N-(5-
methy)pyrazin-2-yl)benzaznide (101 mg, 0.25 rnmol),
5-(+)-mcthoxy-2-propanol (0.049  mL, 0.50 mmol) and triphenyl phosphine
(131 mg, 0.50 mmol) in dry THE (10 ruL) was  treated dropwise with DIAD
(0.099 mL, 0.50 mmol) at 0C under an argon atmosphere.  



The mixtur-: was allowed to warm to RT and stirred ovcmight. The THE was
removed by WO 2 90 7190 704 1 PCt7CB20MN12471 -241.  evaporation under
reduced pressure and the residue purified twice by chromatography on
silica, eluting with 0-7% methanol in DCM. The desired fractions were
combined and  purified by elution through an SCX column eluted with 5%
methanol in DCM then 50%  7N ammonia (in methanol) in DCM. The desired
fractions were purified by elution though S an NH2 column, eluting with 5%
methanol in DCM, to give the desired compound (35 mg)  with a purity
estimated to be 85%. 1 H NMR 6 (CDC13): 1.26 (d, 3H), 2.28 (quin, 2H), 2.49
(s, 3H), 3.33 (s, 3H), 3.41 - 3.54 (m, 2H), 4.1 S (t, 2H), 4.50 - 4.58 (en.
1 H), 4.64 (t, 2H),  6.77 (s, 1 H), 7.08 (s, Ili), 7.25 (s, 1H), 7,31 (d, I
H). 8.04 (d, 1 H), 5.07 (s, 1 H), 8.26 (d,  111), 8.30 (s, 111), 9.46 (s, 1
H); m/z 47S (M+11) 10 The preparation of
3-([6-(azetidin1-ylcarbonyl)pyridin-3-yl]oxyl-5-hydmxy-N-(5-
mcthylpyrazin-2yl)bcnzamide is described below. 3 S[ [e
ctidin-l-vlearbanvl}avridia-3-vllaxvI-5-hydroxvN-(5-msthylpyr n 2- 15
yJ)bvTyamide 0  LN N
3-([6-(Azetidin-i-yicarbonyl)pyridin-3-yl]oxy}-N-(5-mcthylpyrazin-2-y1}5-
[(phenylmethyi)oxy)benzaatide (3.9 g, 7.9 nvnol) was dissolved in ethyl
acetate (200 ruL)  and ethanol (200 mL) then 10% palladium on chatcoal
added. The traction was stirred 20 under an atmosphere of hydrogen for 16
hours. Methanol (150 mL) was added to aid  solubilisation of the material
and the suspension filtered, the residue taken up in DMF,  filtered and the
combined Filtrates evaporated to dryness to give the desired material (3.17
C). 'H NMR 5 (4-DMS0): 2.33 (quin, 211), 2.53 (s, 311), 4.13 (t, 2H), 4.64
(t. 2H), 6.81 (s,  111). 7.31 (s, I H), 7.34 (s, 111), 7.62 (d, 114), 8.05
(d, 1 H), 5.40 (s, 1 H), 8.47 (s, 1 H), 9.26 25 (s, I H), 10.35 (s, IH),
11.02 (s, 1 H); nzlz 406 (M+H)' wO ION I71nr1711JI PC FIG B24a 16714124'r I
-242. 



iAE64Azetid~ L-Ylcarbotry)h+yt din 3 y]]9XYi-NHS-ssxdiYlnvra?In-2-..I~S-
1(vhcnvlmethvl )axrlbenra wide O  0 1-Ch
Toro-N,N.2-trimethyl-l-propcnylamine (2.67 mL, 20 mmol) was added to a
solution of  5
3-{{6-(azetidin-l-ylcarbonyl)pyridin-3-yf]oxy}-5-((phenylmcthyl)oxy)benzoic
acid (6.18  S, 15.3 mmol) in DCM (100 mL) and the reaction stirred at RT
for 50mins. 2-Amino-5- methylpyrazine (3.34 g, 30.6 mmol) and pyridine (2.5
mL, 30.6 rnmol) were added and the  reaction stirred overnight. The solvent
was removed in vacua, and the residue taken up in  ethyl acctate(350 nil.).
The organic phase was washed with water (2 x 100 mL), brine (100 10 mL),
dried (4igSds). filtered, and evaporated in vacua. The residue was
chrtmiatographed  on Silica, eluting with a gradient of 50-75% ethyl
acetate in isohexane, to give the desired  material (4.01 g). 'if NhiR 5
(CDCI,)! 2.28 (quip, 211), 2.49 (s, 3H), 4,18 (t, 2H), 4.63 (t,  2H), 5.05
(s, 2H), 6.78 (s, 1 H), 7.10 (s, 1 H), 7.25 - 7.37 (in, 711). 8.04 (d 111),
8.07 (s, I H),  8,25 (s, 2H), 9.46 (s, III); ntF 496 (M+H)' 15 Z{16
(Axctidin-l-xlcarbritivl]orridin~~3 rlioxv}-5-f[ohcavlmthrl]oxvlbenxoic
acid  o  ~N IN 0  A mixture of methyl
3-hydroxy-5-((phenylrnethyl]oxy)benzoate (5.16 g, 20 mmol), 2 (a ctidin-l
-ylca rbonyl)-5-bmmopyridine (5.3 g,22 mmol), cesium carbonate (i 9,56 &60
20 motor) and brornotris(triphenylphossphine)copper (3.73 g, 4 mmol) in DMA
(100 mL) was  stirred at 160'C for 6 hour in a microwave reactor. The DMA
was evaporated under  reduced pressure and the residue was dissolved in
water (200 mL) and washed with ethyl  aerate (3 x 50 mL). The aqueous layer
was acidified with 2N hydrochloric acid and  extracted with ethyl acetate
(3 x 100 mL), the combined organics were washed with water w'[)
211U7I1a171H1 FCTIGBb MM2471  - 243  (2 x 20 mi.), brine (20 mL), dried
(Mg804), filtered and the solvent removed in wino to  



give the desired material (6.18 g). 'H NMR 8 (CDCl1): 2.29 (s, 211), 4.20
(s, 2H), 4.64 (s,  2H), 5.04 (s, 2H), 6.83 (s, I H), 7.22 - 7.44 (in, 7H),
7.49 (s, i H), 7.79 - 8.63 (m, 2H); m/s  405 (M+H)' 5 The preparations
oFmethyl 3hydroxy-5-{[phenylmethyl}oxy}benzoate and 2-(autidin-l-
ylcarbonyl)-5-bromopyridine were described earlier. 10 WO:IMIilM17u4t
YCI'!S BNM16nMF2a71  -244- BIOLOGICAL Tests:  The biological effects of the
compounds of formula (1) may be tested in the following way:  5 (1)
Enzymatic activity Enzymatic activity of recombinant human pancreatic GLK
may be measured by  incubating GL-K, ATP and glucose. The rate of product
formation may be determined by  coupling the assay to a G-6-P
dehydrogenase. NA DP/NAD PH system and measuri ng the  linear increase with
time of optical density at 340ant (Matschinsky et al 1993). Activation 10
of GLK by compounds can be assessed using this assay in the presence or
absence of  GLKRP as described in Brocklehurst et al (Diabetes 20G4. 53,
535-541). Production of recombinant GLK and GLKRP: Human GLK and GLKRP cDNA
was obtained by PCR from human pancreatic and  15 hepatic mRNA
respectively, using established techniques descri bed in Sambrook 1,
Fritsch  EF & Maniatis T, 1989. PCR primers were designed according to the
GLK and GLKRP  cDNA sequences shown in Tanizawa et at 1991 and Bonthmn.
D.T. er al 1994 (later  corrected in Warner. J.P. 1995). 20 Cloning in
Bluescript 11 vectors GLK and GLKRP cDNA was clotted in E. coli using
pBlucscript 11, (Shan et at  1998) a recombinant cloning vector system
similar to that employed by Yanisch-Perron C  eta/(1985), comprising a
colElbased rrplicon bearing a polylinker DNA fragment  containing multiple
unique restriction sites, flanked by bacteriophage T-3 and T7 promoter 



25 sequences: a filamentous phagc origin of replication and an ampiciHirt
drug resistance  marker gene. Transformations  E. Coli transfartnations
were generally carried out by electroporation. 400 mL  30 cultures of
strains DI 15a or 0 1-2 1(DE:3) were grown in L-broth to an 01) 600 of0.5
and harvested by centrifugation at 2,000g. The cells were washed twice in
ice-cold deianised  water, resuspended in ImL 10% glycerol and stared in
aliquots at -70C. Ligation mixes WO 21M1711Mr71"I PCrICB2D116*12471  -245
were desalted using Millipore V saiasT" membranes (0.0025mm) pore size).
40mL of  cells were incubated with lmL of ligation mix or plasmid DNA an
ice for 10 minutes in  0.2cm electroporation cuvcttes, and then pulsed
using a Gene PulserTm apparatus (Bioltad)  at 0.5kVcnri', 250mF.
Tran,formants were selected on L-agar supplemented with 5 tettacyline at
10mg/mL or ampicillin at 100mgJmL.  h xpression GLK was expressed from the
vector pTB375NBSE in E.coli BL21 cells., producing  it recombinant protein
containing it 6-H is tag immediately adjacent to the N-terminal 10
mcthionine. Alternatively, another suitable vector is pET21(+)DNA, Novagen.
Cat  number 697703. The 6-His tag was used to allow purification of the
recombinant protein  on it column packed with rtickelnitrilotriacetic acid
agarose purchased from Qiagen (cat no  30250). GLKKP was expressed from the
vector pFLAG CTC (I BI Kodak) in E.coli BL21  15 cells, producing a
recombinant protein containing a C-tctminal FLAG tag. The protein  was
purified initially by DEAF Sepharose ion exchange followed by utilisation
of the  FLAG tag for final purification on an Mi and-FLAG immunoaffinity
column purchased  From Sigma-Aldrich (cat no. A 1205). 20 (2) Oral Glucose
Tolerance Test (00TT) Oral glucose tolerance tests were done on conscious
Zucker obese falfa rats (age  12-13 weeks or older) fed a high fat diet (45
% kcal fat) for at least two weeks prior to  experimentation. The animals
were fasted for 2 hours before use for experiments. A test  



compound or a vehicle was given orally 120 minutes be fare oral
administration of a 25 glucose solution at a done of 2 g/kg body weight.
Blood glucose levels were measured  using a Accucheck glucometer from tail
bled samples taken at different time points before  and after
administration of glucose (time course of 60 minutes). A time curve of the
blood  glucose levels was generated and the area-under-the-curve (AUC) for
120 minutes was  calculated (the time of glucose administration being time
zero). Percent reduction in 30 glucose excursion was determined using the
AUC in the vehicle-control group as zero  percent reduction. IM)
2+M1710t744t PCTICH2IM*aM)247l  -246 Compounds of the invention generally
have an activating activity for glucokinase  with an EC1 of less than about
lgM and generally less than about 500nM. For example,  Example 3 has an
EC50 of 31 sun. Example 3 exhibits 54% OGTT activity at I Omg/kg.  5
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Ash M., Boylan M. 0., Wolfe M. NI.. Kieffer T. L. Science, Vol 290, issue
5495.  1959 - 1962. 8 December 2000 15 -249- 1. lms: A compound of Formula
(l): Rl 0 - tJ HET-1  0 HET-2  5 (1)  wherein: K' is selected from
isopropyl, but-2-yl, cyclopentyl, 1,1,1-trifluoroprop-2-yl, 1,3-
ditluoroprop-2-yi, but-l-yn-3-yl, 1-hydroxyprop-2-yl, 2-hydroxybut-3-yl.
1-hydmxybut-2- yl, tetrahydrofuryl, tetrahydrnpytanyl, 1-methuxyprop-2-yl,
1-mcthoxybut-2-yl, 2 10 hydroxyprop-l-y!, 2-awthoxyprop-1-yl,
2-hydroxybut-l-yl, 2-methoxybui-l-yl, 1- fluvromtihoxyprop-2-yl,
l,]-difluoromctboxyprup-2-y! and I-tPifluoromcthoxyprop-2-yl;  Flh!'-l is a
S- 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 any nitrogen atom (provided it is not thereby 15 quatemised)
by a substitueet selected from K' and/or on I or 2 available carbon atoms
by a  substituent independently selected from R6; HET-2 is a 5- or 6-
membered hetcroaryl ring, containing 1, 2 or 3 ring hetereoatoms
independently selected from 0, S and N; which ring is substituted on an
available carbon  atom by a substituent selected from R'. and is optionally
further substituted on I or 2 20 available carbon atoms by a suhstituent
independently selected from R' and/or on an  available nitrogen atom
(provided it is not therchy quaternised) by a substitutnt selected  from
Ri; R2 is selected from -C(O)NR+RS and -SC714R+RS;  RS is selected from
methyl, trifluoromethyl and halo; 



25 R4 and RS together with the nitrogen atom to which they are attached
form a 4 to 7  membered saturated or partially unsanuated heterocyclyl
ring, optionally containing I or 2  further hcteroatorns (in addition to
the linking N atom) independently selected from 0, N -250- and S. wherein
it -CH r- 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(O)=
group; which ri ng is  optionally substituted on an available carbon atom
by I or 2 substituents independently  selected from R' and/or on an
available nitrogen atom by a substituent selected from R; or 5 R` and R3
together with the nitrogen atom to which they art attached form a 6-10
membered bicyclic saturated or partially unsaturated heterocyclyI ring,
optionally  containing l 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 by l
substituent selected from hydroxy and Rs or on on available nitrogen  10
atom by methyl; R is independently selected from (1-4C)allyl, halo,
hydroxy(1-4C)alkyl, (1-4C)alkoxy(1- 4C)alkyl, (1-4C)alkylS(O)p(1-4C)atkyl,
amino(I-4C)alkyl, (1- 4C)alkylamino(1-4C)alkyI  and di(l -4C)alkylamino(1-4
C)al kyl; R' is independently selected from (14C)alkyl, halo(l4C)allyl,
dihalo(l-C)alkyl, 15 trlhalo(l 4C)alkyl, hydrnxy(t-4C)alkyl,
(1-4C)alkoxy(I-4C)alkyl, (I-4CJalkylS(O)p(l- 4C)alkyl, amino(1-4C)alkyl, (I
.4C)alkylamina(I.4C)aikyl and di(I-3C)alkylamino(1- 4C)alkyl; R' is
selected from hydroxy, (I-4C)alkoxy. (1-4C)allyl, arninocarbonyl (I-
4C)alkylaminocarbonyl, di(1-iC)alkylaminocarbonyl, (I-4C)alkylamino, di(1
20 4C)alkylamino, (l-4C)alkoxy(I-4C)aliyl, hydroxy(1-tC)alkyl and
-S(O)p(14C)alkyi;  Rs is selected from (1-4C)alkyl, -C(OX1-C)alkyl,
aminocarbonyl, (I- 4C)alkylaminocarbanyl, di(I-4C)alkylaminocmtonyl,
(I-4C)alkoxy(1-4C)aikyl,  hydroxy(1-4C)alkyl and -S(O)p(I -4C)a lkyl; R10
is selected from (14C)alkyl, (3-6C)eyeloalkyl, hydroxy() -4C)alkyl,
(I-4C)alkoxy(1- 25 4C)alkyl, -C(O)(14C)alkyl, benzyl, and
(I-4C)alkylsulfonyl; p is (independently at each occurrence) 0, 1 or 2;  



or a salt thereof. -251- 2. A compound of the formula (f) as claimed in
Claim 1 or a salt thereof wherein R' is  of sub-formula X: RY  (X)  5
wherein R' is selected from methyl, ethyl, trill uoromethyl, ethynyl,
hydruxymethyl, hydroxyethyl, methoxyrnethyl, fluorornethoxymcthyl,
difluaromethoxymethyl and  tri fluorume thoxymethyl. 3. A compound of the
formula (I) a~ claimed in Claim I or Claim 2 or a salt thereof,  10 wherein
Rr is-CONR+R3. 4. A compound of the formula (I) as claimed in Claim I or a
salt thereof, wherein:  R' is selected from isopropyl. cyclopenty1,
1,3-difluoreprup-2-yl, but-2-yl, 1- hydmxyprop-2-yl, 2-hydroxybut-3-yl,
1-difluorumethoxyprop-2-yl, tetrahydrofuryl, 15 tetrahydropyranyl,
i-hydroxybut-2-yl and 1-methoxyprop-2-yl; 11ET-l is selected from
thianolyl, pyrazolyl, thiadiazolyl, pyridyl, isoxazalyl and pyrazinyl,
where in R' is optionally substituted with a methyl, isopropyl or ethyl
group andlor (on a  carbon atom) by fluoro; E 11:1'-2 is selected from
pyridyl, pyrazinyl, pyridazinyl, thia2olyl and pyrin-ddinyl,  20
substituted by Rt and optionally substituted by R3; R3 is methyl, fluoro or
chloro; Rr is selected from -C(O)NR+R3 and -SO,NR{R3; R` and W together
form an azetidsnyl, 7-azabicyclo[2.2.1]hcpt-7-yl. morpholino, or
pyrrolidinyl ring. 25 5. A compound of the formula (1) as claimed in Claim
1 or a salt thereof, wherein:  R' is selected from isopropyl, cyclopentyl,
1,3-difluoroprop-2-yi, but-2-yl, 1- hydmxyprop-2-yl. 2-hydroxybut-3-yl,
I.diluoromethoxyprop-2-yl, tetrahydrufuryl,  tetrnhydropyranyl.
1-hydroxybut-2-yl and t-mcthoxyprop-2-yl; -252- 



HEM 1 is selected From thiazolyt, pyrazolyi, thiadiazolyl, pyridyl,
isoxazolyl and pyrazinyi,  wherein R1 is optionally substituted with a
methyl, isopropyl or ethyl group and/or (on a  carbon atom) by fluoro;
lIl?T-2 is selected from pyridyi, pyrazinyl, pyridazinyl, thiazolyl and
pyrimidinyl,  5 substituted by R' and optionally substituted by its; R' is
methyl, fluoro or chloro;  R' is -CON R'R': R` and Rs together form an
azetidinyI or pyrrolidinyl ring. 10 6. A compound of the formula (1) as
claimed in any one of Claims l to 5, or on salt  thereof, wherein R` and Rs
together form an azetidinyl ring. 7. A compound of the formula (i) as
claimed in any one of Claims 1 to 6 which is a  compound of formula ([A) or
a salt thereof: R'' O H "e  _  (R)' HE t  I~x O, R x`  15 ]77000 (IA)
wherein each of X 1, X' and X' is independently selected from C11, N, S and
0;  \{ is absent (to make a 5-membered ring) or is selected from CI I, N, 0
and S; provided that at least one of X , X', X3 and X' is CH and provided
that thew are no 0-0,  20 0-S or S-S bonds within the ring. S. A compound
of the Formula (I) as claimed in Claim 1 which is any one or more of  the
following: 3- ([5-(azetidin- I -ylcarbonyl)pyridin-2-y 1]oxy)-5- ([(1
S).2-hydroxy-l -methylethy1]oxy} - 25 N-l,3-thiazol-2-ylbcnzamide; 3- ([5
-(azetidi a- I -ylcarbonyl)-3-chlaropyridin-2-yl]oxy) 5-( [(1
S)-2-hydroxy-1- methylethyl]nxy}-N- 1,3-thiazol-2-ylben7amide; -253- 



3- {[6-(azetidin- I -ylcarbonyl)pyridin-3-yljoxy) -5-{{(1 S}2-hydroxy- l
-methylethyi]oxy} - N-1,3-thiazal-2-yllxmarnide;
3-([5-(azetidin-l-ylcarbonyl)pyridin-3-yljoxy}-5-(
[(IS)-2-hydroxy-I-methylethyl]oxy) - N-(l -methyl-
lH-pyrazoi-3-yl)benzamide; 5
3-([6-(azetidin-I-ylearbonyl)pyridin-3-yl]oxy)-5-{[(1S)-2-hydroxy-I-mtthyle
thyl]oxy}- N-( I -methyl- I H-pyrazcl-3-yI)benzamidc; 3-(
[5-(azetidin-l-ylcarbonyl)pyridin-2-yl]oxy) -5-{((IS}I-methyl-i-
(methyloxy)cthyl}oxy) -N-( I -methyl- I H-pyraw l -3 -yl )benzami dc; 3-{
[5-(srctidin-l-ylcarbonyl)-3-chloropyridin-2-y11oxy}-S-{ [(I S)-1-mcthyl-2-
ID (mcthyloxy)ethyl]nxy}-N{1-methyl-IH-pyrarol-3-yl)benzamide; 3-
([5-(azetidin- l -ylcarbonyl)pyridin-2-yI)oxy } -5-[(I
-methylethyl)oxy}-N-1.3-thiawl-2- ylbenzamide; 3-{
[5-(tszetidiu-i-ykarbonyl)-3-chloropyridin-2-yI]oxy}-5-((1-methylethyi)oxy[
-N-1,3- thiazol-2-ylbenzamtdc; 15
3-([5-(azetidin-I-ylcarbonyl)pyridin-2-yl[oxy}-5-[(I-tnethylcthyl)oxy]N-(
1-methyl-1 H- pyrtlzol-3-yl)benzamide; 3-{ [5-(azetidin- I
-y]carbonyl)-3-chlaropyridin-2yl]oxy}-5-((I -n)ethylethyl)oxy]-N-(I - methy
I - i H-pyrawl -3- y I)be nzamide;
3-{(5-(azetidin-l-ylcarbonyl)pyridin2-yl)oxy}-5-{{(IS)-1-methyl-2- 26
(methyioxy)ethyl]oxy} -N-(3-methy)-1,2.4-thiadiawJ-S-yl)benzamide; 3-{
[5-(azctidin-l-ylcarbonyl)-3-ch]oropyridin-2-yljoxy}-5-{ [(1 S)-
1-methyl-2- (methyloxy)ethylloxy)
-N-(3-methyl-1,2,4-thiadiazol-5-yI)bemmnide;  3-([6-(azetidin-
l-ylcarbonyl)pyridin-3-yijoxy) -5-{((I S)- i -mcthyI-2- (methyloxy)ethyl]
oxy ) -N-( 1-methyl- l I i-pyrazo I -3-yl)benznntide; 25
3-{[5-(azetidin-I-ylcarbonyl)pyridin-3-ylloxy}-5-{[(1S)- 1-methyl-2-
(methyloxy)cthyl]oxy}-N-(1-methyl-lH-pyrazol-3-yi)benzamide;  3-{
[5-(azctidin-
I-ylcarbonyl)pyridin-3-yl]oxy}-5-[(1-methylethyl)oxy]-N-(1-methyl - I H -
pyruzol -3 -yl)benzamide; 3{ [fi-(aze6din-l
-ylcarbonyl)pyridin-3-yl]oxy}-5-[(1-methylethyl)oxy]-N-1,3-thiazol-2- 30
ylbenzamide; 



3- ( [6-(azetidin- I
-ylcarbonyl)pyridin.3-yl]oxy)-5-[(1-tnethylcthyl)oxy]-N-(1-methyl- l ll-
pyrazol-3 -yl)bertzam ide; 254- 3-(16-(azctidin- l
-ylearbonyl)pyridin-3-yl]oxy) -5-1[(1 S)- I -methyl-2-
(methyloxy)ethyl)oxy}-N-1,3-thiazol-2-y1benxamide;
3-{(6-(azetidin-I-ylearbonyl)pyridln-3-yl]oxy}-5-{{(1 S)- I-methyl-2-
(n)cthyloxy)cthyI}oxy}-N-(3-methyl-1,2,4-thiaditwol-5-yl)benzamide;  5
3-{[6-(axetidin-l-ylcarbanyl)pyridin-3-yI]oxy}-5-1
(1-methylcthy1)oxy]-N-(3-methyl-1,2,4- tlt{adiazAl-5-yl)bcnzamidc; 3-{
[5-(azetidin- I -ylsulfonyl)pyr idin-2-yllflxy}-5-{ [(I S)-f -methyl -2-
(methyloxy)ethyl]oxy) -N-(1-methyl-1 H-pymzoi-3-yl)bcnzamide;
3-1[5-(azetidin-l-ylcarbonyl)pymzin-2-yl]oxy}-5-( [(1S)-I-methyl -2 10
(methyloxy)ethyl]oxy}-N-(I-methyl-l lI-pyrazol-3-yl)b=.amidc;
3-{(5-(azctidin- I -ylcarbony1)-1, 3-thiawl-2-y11oxy) -5-{()
-mcthylcthyl)oxy)-N-() -tnethyi- 11I-pyrazol-3-y I)benzantide; 3-
{[5-(azetidin- I -ylcarbonyl)pyridin-2-yl]oxy) -S-{[( I S)-2-hydroxy-l
-methylethyl]oxy) - N-(1-methyl.-1 H-pyraml-3-yl)benramide; IS
3-{[3-chloro-
5-(morpholin-4-ylcarboayl)pyridin-2-ylloxy}-5-{{(IS)-2-hydroxy-l-
methy1cthyl]oxy}-N-(I-methyl-II{-pytazn)-3-yl)benzatnide; and 3-{ [5
-(azeti din- I -ylcarbonyl)-3-chloropyridin-2-yl]oxy}-5-{ [2-fluoro- l -
(fluarotnetbyl)ethyl]oxy}-N-(1-methyl- I H-pyrazol-3-yl)bcnzamide; and/or
3-{ 154azetidin- I -ylearbonyl)-1.3-thiazol-2-yl]oxy } -5-{[(l S)-
1-methyl-2- 20 (methyloxy)ethyl]oxy}-N{I-methyl-IH-pyrarol-3-yi)bcnxamide;
3-{ [5-(azetidin- l -ylcarbonyl)-3-chi orupyridin-2-yl]oxy}-5- ([() S)- i
mcthylpropyl]oxy}-N- (I -methyl- I H-py7azol-3-y1)benzamide; 3-
{{5-(azetidin- I -ylcarbonyl)pymzin-2y1]oxy}-5-{((1 S)-1-methyIpropyIloxy )
-N-(I - methyl-I H-pyrazol-3-yi)bcnzamide; 25
3-{[6-(azctidin-I-ylcarbonyl)pyridin-3-yi]oxy}-S-({(I
S)-I-methylprupyl]axy}-N-(I- methyl -III -pyrazal-3-yl)benzarnide;
3-{12-(azeridin-1-ylcarbanyl)pyr[midin-5-yl]oxy)-5-[(1-methylethyl)oxy]-N-(
l-mcthyl- 



1 H-pyrazol-3-yl)bcnzamide; 3-{ [2-(azctidin-
I-ylcarbonyl)pyrimidia-5-yl]oxy}-5-{ [(15} I -methyl-2- 30
(methyioxy)cthyl]oxy)-N-(l-methyl-lH-pyrazol-3-y1)bcnxamide; 3-{
[6-(azetidin-l -ykarbonyl)pyridin-3-y1]oxy)-5-{ [2-iluom-I
-(f)uoromethyl)ethyl}oxy} - N-(l-methyl-l I I -pymznl-3-y1)iben amide;
-255- 3 - { [5-(azetidin-l-ylcathonyl)pyrazin-2-y1loxy}5-{ [2-fluaro- I
-(fluammethyl)ethyl]oxy}- N-( I -methyl- I H-pyrazol-3-yl)benzamide;
3-{(5-(azetidin-l
-ylcarbonyl)pyraxin-2-yl]oxy}-5-[(I-methylethyl)oxy]-N-(I-methyl-lH-
pyrazol-3-yl)benzamide; 5 3-( [5-(autidin1-ylcarbonyl
-3-chloropyridin-2-ylloxy}-5-(((1 S)-2. [(di fluoromethyl)oxy)- I
-methylethyl ] oxy)-N-( I-methyl- I } I-pyraxol-3yl)benramidr;
3-{[5-(azetidin-l-ylcarbonyl)pyridin-2-yl]oxy}-5-({(IS)-2-{(difluoromethyl)
oxy]-I- methylethyl}oxy)-N-(1-methyl-1 H-pyrazol-3-yi)benzamidc;
3-{(6-(azcddin-l
-ylcarbonyl)pyndin-3-ylloxy}-5-(((1S)-2-[(difluoramethyl)oxy]-I- 10
methylethyl)oxy)-N{1-methyl-I H-pyrazol-3-yl)benzamide; 3-{ [5-(azctidin-
I-ylcarbonyl)pynzin-2-yl]oxy}-5-(((l S)-2-j(difluoromethyl)oxy]-1-
methylethyl }oxy)-N-( I -methyl- l H-pyraral-3-yl)benzamide;
3-{(5-(azetidin-I-ylcarbonyl)-3-chlompyridin-2-ylloxy) -5-1 [(1 R.ZR)-
2-hydroxy-l- methylpropyl)oxy}-N-(1-methyl- I H-pymzol-3-y3)brnramidc; 15
3-1[5-(azcridin-I-y)carbonyl)-3-ch)oropyridin-2-ylloxy}-5-{[(IS,2S)-2-hydmx
yI- methylpropyl]oxy}-N{1-methyl-1 H- pyrazal-3-yl)bennamide; 3-{
[5-(azctidin- l -ylcarbonyl)-3-chloropyridin-2-ylloxy}-N-(l -ethyl- l
H-pyrazol-3-yl).5-- { [[ I S)- I -methyl-2-(methyloxy)et}tyl]oxy}benzamide;
3- ((6-(axetidin-1 ylcarbonyl)pyridin-3-yl]oxyN{l-ethyl-
lH-pyrazol-3-yl)-5-( [(i S)- 1- 20 methyl-2-(methyloxy)ethyl]oxy)bcnzamide;
3-{[5-(azetidinI ylcarbonyl)pyrazin-2-yl]oxy} -N41 -ethyl - I
H-pyzawl-3-yl)-5-([(i S)- I - methyl -2(methyloxy)cthylloxy } benzarnide;
3- {j5-(azctidia- I -yicarbonyl)-3-chloropyridin-2-y1loxy}-5-{ [(1
S)-2-hydroxy-l - methylethyl)oxy}-N-[1-(1 -rnethylethyl)-I
H-pyrazol-3-y11benzamide; 



25 3-( [5-(azetidin-i-ylcarbonyl)pyridin-2-yl]oxy}-5-([(IS)- 1-methyl-2-
(ntethyloxy)cthyl]oxy)-N-IH-pyraxol-3-yIbenzamidc;  3-1 [5-(azctidin-
l-ylcarbanyl)-3-chlaropyridin-2-yl]oxy ] -N-(I -methyl-lH-pyrazal-3-y1}-5-
((3S)-teuahydrofuran-3-yloxy]benzamide;  3-( (6-(azetidin- l
-ylcarbonyl)pyridin3-ylloxy) -N-(I -methyl- I H-pyrazoi-3-yl)-5-[(3S) 30
tetrahydrofuran-3-yloxy]benzarnide;
3-{[5-(azeddin-I-ylcarbaayl)pyrazin-2-yl]oxy}-N-(1-methyl-1H-pyrnzol-3-y1)-
5. (3S)- tetrahydrofuran-3-yloxy]benzamide; -256- 3-
([4-(azetidin-l-yicsrbonyl)- 1,3-thiaznl-2-yl]Oxy)5-{ [(1S)- 1-methyl-2-
(mcthyloxy)ethyl]axy}-N-(1-methyl-l H-pyraw)-3-y1)benramidc;
3-1[4-(azcddin- l -yl.carbonyl)-l,3-thiazol-2-yl]oxy}-5-[(t
methylethyl)oxy]-N-(1-methyl- 1H-pyrazol-3-yi)benzamidc; and 5
3-([5-(azctidin-l-ylcarbonyl)pynzin-2-y)}oxy)-5-{[(lS)-1-(hydroxymctbyl)pmp
yl}oxy}- N-(3-methyl-lli-pyraxol-3-yl}benzarnide; and/or 3-{
[2-(azetidin-1-ylcarbonyl)pyrimidin-5-yl]oxy}-5-([(l S)-1-methyl-2-
(mcthyloxy)ethyl ]oxy} -N- 1,3 -thi azol-2-ylbervamide; 3-(] 5-(azetidin-l
-ylcarbonyl)pymzin-2-yl)oxy}-5-(cyclopcatyloxy)-;1-( l-methyl- 1 H- 10
pyrawl-3-yl)bennmide; 3- ((5-(anti di n- I
-ylcarbanyl)-3-chloropyridin-2-yl]oxy} -5-(cyclopentyloxy)-N-(1-methyl- l H
-pyrazoi-3 -yl)benzamide, 3-{ j6-(azctidin- I -yIcarbonyl)pyridin-3-yl}oxy)
-5{eyclapentyloxy)-N-(1-methyl - I H- pyrazol-3-yl)bcnzamidc; 15
3-{[5-(azeddin-l-ylcarbanyl)pyrazin-2-yl]oxy)-5-{ [(1R,2R)-2-hydrnxy-l-
methylpropyl]oxy}-N-(1-methyl-1 H-pyrazol-3-yl)benzanride;
3-((5-(azetidin-l-ylcarbonyl)pyrazin-2-yl]oxy)-5-([(1S,2S)-2-hydroxyl-
mcihylpropyl}oxy) -N-(( -methyl- lH-pyrawl-3-yl)benzantide; 3-(
[5-(azctidin- l -ylcarbonyl)-1,3-thiazol-2-yl)oxy}-5-{ [(I S)-l -methyl-2-
20 (methyloxy)ethyl]oxy)-N-(5-methylpyrazin-2-yl)benratnide; 3- {
[S-(azetidin- l-ylcarbonyl)-3-chlorop)ridin-2-yl]oxy}-5- (((1 S)-1-meth
yl-2- 



(mctby l oxy)cthyl ]oxy) -N -(5 -methylpytazin-2-yl)benzamide; 3-(
[5-(azetidia- I -ylcarhanyl)pyrazin-2-y] ]oxy}-5-([( l S} 1-methyl-2-
(methy)oxy)ethyl]oxy} -N-(5-mcthyIpyrazin-2-yl)benzamide; 25
3-{(5-(azetidin-l-ylcarbenyl)pyridin-2-yl]oxy}-5-1 [(1 S)- i-methyl-2-
(methyloxy)ethyl]oxy}-N-(5-methylpyrazin-2-yl)benzsmide;  3-{(4-(azetidin-
I-ylcarbonyl)- 1,3-thiazal-2-yl]oxy}-5-{[( l S)-1-methyl -2-
(methyloxy)ethyl]oxy } -N-(5-methyipyrari n-2-yl)bcnzamide; 3-
([5-(azctidin-l-ylcarbonyi)-4-methyl-1,3-thiaxol-2-yI]oxy}-5- ([(1 S)-
1-methyl-2- 30 (methyloxy)ethyl]oxy}-N-(S-methylpyrazin-2-yl)benzamide;
3-((S-(azetidin- l -ykarbonyl}-4-methyl-1,3-thiaml-2-yl]oxy}-5- (((1 S}-
i-methyl-2- (mcthyloxy)ethyl]oxy )-N{1-methyl-1 H-pyrezol-3-y1)bennmide;
-257- 3-
{[5{autidin-l-y1carbony!}-3-chlaropyridin-2-y1]oxy}-5-1(1-methylethyl)oxyI-
N-(5- methylpyrazin-2-yl)benzamide; 3- ((5-(azetidin- l
-ylcasbonyl)pyrazin-2-ylloxy 1-5-[(1-methylethyl)oxy]-N-(5-
methylpyraxin-2-yl)benzamide; 5
3-{[5-(azetidin-I-ylcarbonyl)pyridin-2-y1)oxy}-5-[(1-methylethyl)oxy]-N-(5-
methy] pyrazin-2-yI)benznmide; 3-{ [5-(azctidin- l -yfcarbenyl)-4-nx;
shyl-1,3-thiazol-2-ylloxy}-5-1(1-methylethyl)oxyl-N-
(5-methylpyrazin-2-yl)benzamide; 3-{( 6-(autidin- I
-ylcarbonyl)pyridin3-ylloxy) -5-([(I S)- I-methyi2- 10
(methyloxy)ethylloxy}-N-(5-methylpyraxin-2-yl)benzamide; 3-{ [6-(azctidin-
l -yIcarbonyl)pyridin-3-yl]oxy}-5-{(i-methylethyI)oxy]-N45-
methylpyrazin-2-yl)bervantide; 3-{15-(axctidin-I-ylcarbony!)-
3-chloropyridin-2-yl]oxy}-5-{ [(1 S)-I-methyl-2- (me(hyioxy)cthylloxy) -N-1
H-pyrawl-3-ylbenzamide; 15 3-[[5{autidin-I-ylcarbonyl)-3-chloropyri
din-2-ylloxy}-5{[(1 S)- 1-methyl-2-
(methyloxy)ethyl]oxy}-N-1,3-thiazol-2-yibcnzarnide;  3-1 [5-(autidin- l
-ylcarbonyl)-3-chloropyridin-2-yl]oxy}-5-{ [(! S)-1-meth yl-2-
(methyloxy)ethyl]oxy) -N -pyridin-2-ylbenzamide; 



3-([5-(autidin-l -ylcarbonyl)-3-chlcmpyridin-2-y!]oxy}-N-(1-ethyl-11
I-pyrazoI-3-y]}5- 20 [(1-ntethylethyl)oxy]bcazamide; 3-
([5-(autidin-i-ylcarbonyl)pyrazin-2-ylloxy}-N-(1-ethyl-I
H-pyrazo1-3-yl)-5-[(1- tttethyI ethyI)oxy]benzamide; 3-{ [5-(azetidin- l
-ylcarbonyI)pyrariu-2-y11oxy]-N-[ 1-(1-tnethy[ethyl)- l I
I-pyraznl-3-yl]-5- ([(I S)- I-methyl-2-(methyloxy)ethyl]oxy)benzatnide; 25
3-{(6-(a7etidia-l-ylcarbonyl)pyridin-3-ylloxy) -N.{i-ethyl-1
H-pyrarol-3-yl}5-[(1- methylethy!)uxylbenzamidc; 3-{[6-(azetidin- I
-ylcarbonyl)pyridin-3-y!]oxy}-5-([(1 S)-l-mcthyl.2-
(methyloxy)ethyl]oxy]-N-pyridisi-2-ylbcna.mide;  3-{ [6-(autidin-
l-ylcarbony!)pyridin-3-ylloxy}-N-isexazo1-3-yl-5-{[(I S)- I -methyl-2- 30
(methyioxy)ethyl]oxy}benzamide; 3-{(5-(azclidin-I
-ylcarbonyl)-3-chloropyridin-2-yl}oxy) -5-1 (1-methylethyl)oxy]-N-(3-
methyl-1,2,4-thiadiazol- 5-yl)benram ide; - 258 -
3-([6-(azetidin-l-ylcarhonyl)pyridin-3-ylloxy).5I( l-methylethyl)oxy)-N-i
It-pyraml-3- ylbenzamidc; 3-{16-(azetidin-l-y1carbonyl)pyndin-3-yl]oxy}.5-
([(1 S)-1-methyl-2- (methyloxy)ethyl}oxy) -N-1 H-pyraxol-3-ylbenzamide; 5
3-((5-(azetidin-l-ylcarbonyl)pyrazin-2-yiloxy)
-5-[(I-methylethyl)oxy]-N-IH-pyrnaol-3- ylbcnznmidc; 3-1
[5-(azetidin-l-ylcarbonyl)pyrazin-2-yl]oxy]-5-(((IS)-I-methyl-2-
(methyloxy)ethyl)oxy ) -N- I 1 i-pytawl-3-ylbenzamide; 3-{[5-(uetidin- I
-ylcarbonyl)-3-chloropyridin-2-yl]oxy}-5-[(1-methylethyl)axy)-N- l H- ID
pyrazol-3-ylbenzamide; 3-{ [ 5-(azetidin-l
-ykarbonyl)-3-chloropyridin-2-ylloxr) -N-(1,5-dimethyl- I I I-pyraml-3-
yl}5-(((1 S)- 1-methyl-2-(methyloxy)chyl joxy} benzamide;
3-{(5-(azetidin-1-ylcarbouyl)-3-chlorapyridin-2-yl]oxy} -N-( 1,5-dimethyl-
I H-pyraxa1-3- yl)- 5- ([2- f l uoro- I -{0uoromethyl)e thy l ]oxy ) bcmami
de; 15 3-([6-(azetidin-l-ylcarbonyl)pyri dazin-3yl]oxy}-5-{[()
S)-i-methyl-2- 



(methyluxy)cthyl}oxy}- -(i -methyl- I If-pyracol-3-yl)benramide; 3-{
[5{azctidin- I
-ytcarbonyl)pyrazin-2-yI)oxy}-N-(4-methyl-1,3-thiazo1-2-yl)-5-[(3S)-
tctruhydrot xnn-3-yiaxy]benzamidr,
3-{[5-(azetidin-l-ylutrbonyl)pyrazin-2-yl]oxy}N-(5-meshyl-1,3-thiazol-2-y1)
-5-[(3S)- 20 tctrahydmfuran-3-yloxyjbenzamide; 3- ([5-(azetidin- l
-ylcarbanyl)pyrazin-2-ylloxy}-N-( l -cthyl-i H-pyraaol-3-yl)-5-[(3S)-
tetrahydmfiuan-3-y loxy]bcnramide; 3-([5-(azetidin-l
-ykarbonyl)pyrazin-2-ylloxy}-N-[ 1-(1-methyl ethyl)-1I I-pyrazol-3yl]-5-
[(3 S)-teuahydrofuran-3-y loxy]benzami de; 25
3-([5-(azetidin1-ylcarbonyl)pyrazin-2-yl]oxy)-N-IH-pyrazal-3-yI-5-{(3S)-
tetrahydmfummn-3-yloxylbenzamide;
3-{(5-(acetidin-i-yluubony1)pyrazin-2-yl]oxy}-N-( I ,5-ditnethyl-1
H-p)razol-3-yI)-5-[(3S)- tctrahydrofuran-3-yloxy]bcnzamide; 3 - { [ 5
-(azetidin- l -ykarbonyl)-3 -chI orupyridin-2-yl ]oxy) -N44-methyl - 1.
3-thiazal -2-yl)- 5- 30 [(3 S)-tetrahydroHtran-3-yloxy]benzamide;
3-{[5-(azetidin- I -ylcarbonyl)-3-chloropyridin-2-ylloxy} -N-(5-methyl- 1,3
-thiazol-2-yl)-5- [(3S)tetrahydiofnan-3-yloxy]benzarnidc; -259-
3-([5-(azetidin- I
-ylcarhanyl)-3-chloropyridin-2-yl]oxy}-N-(5-methylpyrazin-2-yl)-5-
[(3S)-tctrahydrofirmn-3-yloxy]benzamide; 3-
{(5-(azetidin-l-ylcarbonyl)-3-chloropyridin2-ylloxy) -N-(l -ethyl- I
li-pyrazol-3-yl)-5- [(3S)-tetrahydmfitnn-3-yloxy)benzamide; 5
3-{[5-autidin-l-ylcarbonyl)-3-chloropyridin-2yI]oxy) -N-[1-(l-methylethyl)-
iH- p yrawl-3-yl]-5-[ (3 S)-tetnhydrofiuan-3-yloxy]benismide; 3-{ [5
{azeddin-l -ylcarbonyl)-3-chloropyridin-2yI]oxy} -N-1 H-pyrawl-3-yI-5-[(3
S)- tetrahydrofuran-3-yioxy]benzamide; 3-{ [6-(azctidin- 1
ylcarbonyl)pyridin-3-yl]oxy}-N-(S-wcthylpytazin-2-y!)- 5-[(3S)- 10
tetrahydmfumn-3-yloxy]benzantidc: 3-{15-(azetidin- l
-ylcarbonyl)pyrazin-2-yl]oxy}-N-(5-methylpyrazin-2-yl)-5-[(3S)-
tetrahydrofurnn-3-yloxy)bcnzamide; 



3-{(6-(azctidin-I-ylcarbonyI)pyridin-3-ylfoxy}-N-(5-fluoropyridin-2-yl)-5-(
(3S)- tctrahydrofiuan-3-yloxy]benzatnidc; 15
3-{(3-chlom-5-(pyrrolidin-l-ylcjrbonyl)pyridin-2-yl]oxy}-5-[(1-methylethyl)
oxy]-N-(5- methylpyrazin-2-y I )benzamide; 3-{ [3-chloro-5-(pyrrolidin- I
-ylcarbonyl)pyridin-2-yl]oxy } -5-{ [(I S)-I -methyl -2-
(ntethyloxy)cthyl]oxy} -N-(5-methyipyrazin-2-yl)benramide; 3-([3-chloro-
5-(pyrro I idin- I -ylcarbanyl)pyridin-2-yl]oxy) -N-(! -methyl -1
H-pyrazo)-3-yl)- 20 5-((3S)-tetmhydrofuran-3-yloxy]benzamide; 3-
{[5-(azetidin-i-ylcarbonyl)pyrazin-2-yl]axy}-N-( 1 -methy]
-III-pyrazul-3-y!)-5- (tctrahydro-21 l-pyran-4-yloxy)benzamide; 3- {[
5-(azcti d in- I -y Icarbonyl)-3 -chloropyridin-2-ylloxy } -N-(1-methy I -
I H-pyrazol-3 -yI)-5 - (teuah)rdro-211-pyntn- yloxy)benramide; 25
3-{(5-(azetidin-i-ylcarbonyl)pyrazin-2-yi]oxy}-N-(5-methylpytazin-2-yl)-5-(
tetrahydro- 2H-pyran-4-yloxy)benzamide;
3-{[5-(azetidin-I-ylcarbenyl)-3-chlompyridin-2-yl]oxy}-N-(5-methylpyr
zin-2-yl)-5- (tetrahydra2H-pyran-4-yloxy)bcnzamida; 3-
([6-(azetidin-1-ylcarbonyl)pyridin-3-yl)oxy)-N-{ 1-methyl- I
H-pyrazol-3-yl)-5- 30 (tetrahydro-2H-pyran-4-yloxy)henzsmide; 3-{
[6-(axctidin-l-y(carbonyl)pyridin- 3-yl]oxy)
-N-(5-ttrethylpyrazin-2-yl)-5-(tcnahydro- 2l l-p)ran-4 -yloxy)bcnzamide;
-260- 3-([6-{
zctidin-I-ylcarbonyl)pyridin-3-yl]oxy)-N-(l-methyl-1H-pysazol-3-yl)-5-((3R)
- tctrahydroftuan-3-yloxy]benxamide; and/or 3-{ [6-(azetidin- l
-ylcarbonyl)pyridin-3-yl]oxy [-N-isox.aroI.3-yI-5-[(3S)-tetrahydmf imn-3-
yloxy]benzamidc; 5 3-{(5-(autidin-i-ylcarbonyl)pyn
zin-2-ylloxy)-N-pyrazin-2-yI-5-{(3S)-tetrahydrofuran-3- y[oxy]benzamidc;
3-{(5-(autidin- l-y1carbonyl)pyrazin-2-yl]oxy)
-N-(5-ftuoropyridin-2-yl)-5-((33)- tetrahydmfuran-3-yloxy)benzsmide;
3-{(5-{autidin-I-ylcarbonyl)py in-2-yl]oxy) -5-{{(1 S)-I-nuthyl-2- 



10 (mcthylosy)ethyl]oxy}-N-pyridin-2-ylbenramide:
3-{(5-(axeddin-l-yIciubenyl)pytazin-2-y1]oxy}-N-isoxazol-3-yI-5-{[(1S)-i-me
.Lbyl-2- (methylaxy)cthyl]oxy } bertzantide;
3-((5-(azetidin-l-ylcarbonyl)pyraxin-2-yl]oxy}-5-{[(t S)-1-methyl-2-
(methyloxy)ethyl]oxy}-N-(4-methyl-I ,3thiaxol-2-yl)benzamidc; 15
3-115-(a7,etidln-l-ylcarbonyl)pyrazin-2-yl}oxy]-5-1 [(1S)-1-methyl-2-
(methyloxy)ethyl] oxy }-N-(5-methyl-1,3-thiazol-2-yl)benzamide;
3-{(5-(azeti din- I -ylcarbonyl)pytazin-2-y!)oxy)-5-{ ((1 S)- I -methyl-2-
(mcthyloxy)ethyl]oxy} -N-pyraan-2-ylbenzamidc; 3-{15-(axetidin- I
-yieubonyi)pyrazin-2-yi]oxy}-5-1(1-mcthylethyl)oxy]-N-pyraziu-2- 20
ylbenzamide; 3-{ [6-(autidin- I -ylcrrbonyl)pyridin-3-yl]oxy}-5- {[(I S)- i
-methyl-2- (methyloxy)ethyl]oxy }-N-pyrazin-2-ylbenzamide, 3-{ (5-(autidin-
I -ylcarbonyl)-3-chloropyridin-2-yl}oxy }-5-[(1-ms thylethyl)oxy)-N-
pyrazin-2-ylbemarnidc; 25 3-(
[5-(azetidin-I-ylcarbonyl)-3-chioropyridin-2-yl}oxy)-5{((1S)-l-methyl-2-
(methyloxy)ethyl]oxy}-N-pyeazin-2-ylbcnzarrude;
3-{[3-cMoro-5-(morpholin-4-ylcarbonyl)pyridisr2-yl]oxy} -N{1-meshy!- I
H-pyrazol-3-yl)- 5-[(3S)-tetmhydrafuran-3-yloxy]benzamide;  3-{ (5-(7-azab
icyclo[2.2. l ]kept-7-ylcarbonyl)-3-chlornpyridin-2-yl] oxy) -N-( l
-ntethyi-1 H  30 pyraml-3-yl)-5-[(3S)tetrahydrofuran-3-yloxy]bcnzzmide; and
3- ([5-(azetidin- l -ylcarbonyl)-4-methyl-i,3-thiazol-2-yl]nxy)
-N-(1-methyl- I H-pyrazol-3- y!)-5-((3S)-Latrabydro
furan-3-yloxy]benzsmide; and/or -261- 3-{
[6-(aaetidin-l-ykcarbonyl)pyridin.3-yl]oxy)-5-{ [(I S)-2-hydroxy-
1-methylethylloxy)- N'-(5-methylpyrazi n-2-yl)bcnzamide; 3- [
[6-(azetidin-l-ylcarbonyl)pyridin-3-yl]oxy}-5-{ [(l S)-2-hydroxy- I
-methylethyl]oxy)- N-(3-methyl-1,2,4-thiadiazol-5-yl)benuunide;  5
3-{[5-(azetidin-l-y(carbonyl}-3-chloropyri din-2-yl]oxy}-5-{ [((
S)-2-hydroxy-k methy)ethyl]oxy}-N-(S-methylpyrazin-2-yl)benzzmide;  



3- {[5-(autidin-l -ylcarbonyl)-3-chloropyTi din-2-yl]oxy}-5-{ [(1
S)-2-hydroxy- l -
mcthylethyl]oxy}-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzarnide;
3.{(5-(a7etidin- l -ylcarbonyl)-3-chloropyridin-2-yl]oxy)-5-{ [(1
S)-2-hydroxy-l  10 methylethylfoxy}-N-pyrazin-2-ylbenzamide;
3-(15-(azetidin-1.ylcarbonyl)-3-chlorupyridln-2-yl]oxy ) -5-{ [(1
S)-2-hydroxy- l - methylcthyl]axy } -N-pyridin-2-ylbeazam ide;
3-{[5-(azetidin-l-ylcarbonyl)pyridin-2-yl]oxy}-5-{
[(1S)-2-hydroxy-l-methylethyl]oxy}- N-(3-methyl-l ,2,4-th
iadiazoi-5-y!)benrarnide; 15
N-(I-methyl-IH-pyrawl-3-yl)-3-([b-(pyrrolidin-I-ylcarbonyl)pyridin-3-yl]oxy
)-5-[(3S)- tenuhydrulumn-3-yloxy]benzamidc; 3-([6-(aretidin- I
-ylcarbonyl)p5'ndin-3-y1)oxy}-N-pyrazin-2-yl-5-((3S)-tctrahydrofuran-3-
yloxylbenzamide; 3- ([6-(azetidin- I -ylcarbony0pyridin-3-yl]oxy )
-N-(5-mcthyl- I H-pyrazcl-3-yl)-5-[(3 S)- 20
tctrahydroftrran-3-yloxy)bemamide; 3-{ (6 (azetidin-l -y
Icarbonyl)pyridin-3-yl]oxy}-N- I II-pymzol-3-yI-5-[(3S}
teuahydrofuran-3-yloxy]benzamide; 3-{ [5-(axetid{n- I
-yIcarbonyl}3-chloropyridin-2-yI]oxy3 -5-{ [2-fluoro- i -
(fluoromethyl)cthyl]oxy}-N-(5-methylpyrazin-2-yl)benra:nide;  25
3-([5-(azctidin-I-ylcarbonyl)-3-chloropyridia-2-yl]oxy) -5-{[2-fluoro- l
(fluoromcthyl)ethylloxy)-N- I H-pymzol-3-ylbenramide; 3 - ([ 5-(azetidin- I
-ylcarbonyl)-3-chloropyridin-2yl]oxy}-5 ((2-fluoro- 1- (fluorntnethy
l)ethyl]oxy} -N-(5-methyl- I H-pyrazol-3-y I )benzami de; 3-(15-(azetidin-I
-yicarbonyl)pyrazin.2-yl]oxy) -5-{ [2-fluoro-1-(fluorumethyl)ethylloxy}- 30
N-1 H-pyraxol-3-ylbenramide; 3-((5-(azetidin-I-ylcarbonyl)pyrazin2-yl]oxy)
-5-{(2-fluoro-i-fluoromethyl)ethyl]oxy[- N-(5-tnethylpyrazin
2-yl)ben7arnide; -262- 3-((5-(azeddin-
I-ylcarbonyl)pyraxin-2-yl]oxy}-5-([(l S)-2-hydroxy-l -methyl ethylloxy)-
N-(5-methy Ipyrazin-2-yf)benzarnide;
3-([5-(azctidin-1ylcarbonyl)p)razin-2-yl]oxy}-5-({(i
S)-2-[(difluoroutethyl)oxy]- I - 



methylethyl }oxy)-N-1 H-pyracoI-3-y1benzamide; 5
3-([5-(azetidin-I-ylsu)fonyl)-4-methyl-i,3-thiazo1-2.y1loxy}-5-{1(IS)-
I-methyl-2- (methyloxy)ethyl]oxy}-N-(5-methylpyrazin-2-yl)bennamide:
3-([6-(azetidim I -ylcarbonyl)pyridin-3-yi]oxy}-N-[l -(difluoromcthyl)-I H
-pyrazol-3 -yl 1-5 - [(3S)-tetrahydrofuran-3 -yl oxy]benzamide;
3-{(5-(azetidin-I-ylcarbonyl)pyrazin-2-y11oxy)-N-[ 1-(difhtoromcthy]}-I
H-pyrazol-3-y]]-5- 10 (1( 1 S)-1-methyl-2-(methyioxy)ethyl loxy )
benzamide; 3-{16-(azetidin- I -ylcarbonyl)pyridin-3-yl]oxy}-N-[
l-(dii3uoromethyl)- I H-pysazol-3-y1]-5-
{((IS)-i-methyl-2-(methyloxy)cthyl]oxy}benzamide; and/or 3-{(5-(azetidin- I
y lcarbonyl)pyrazin-2-y Iloxy}-5-{ [(1 R)- 1-methy] -2-
(methyloxy)cthyl]oxy } -N--(5 -methylpyrazin2-yl)bcnzamidc; 15
3-{(6-(azetidin-I-ylcarbonyl)pyridin-3-yl]oxy) -5-1[(18)-l-methyl-2-
(methyloxy)cthyl]oxy)-N-(5-rncthy)pyrazin-2-yl)benzamide;  or a salt
thereof. 9. A pharmaceutical composition comprising a compound according to
any one of  20 Claims I to 8, or it pharmaceutically-acceptable salt
thereof, together with a  pharmaceutically acceptable diluent or carrier.
W. A compound according to any one of Claims 1 to 8 or a pharmaceutically-
acceptable salt thereof for use as a medicament. 25 It. A compound
according to Claim 10, wherein the medicament is a medicament for
treatment of a disease mediated through GLK, in particular type 2 diabetes.
12. The use ofa compound according to any one of Claims Ito S. or a 30
pharmaceutically-acceptable salt thereof, in the preparation of a
medicament for treatment  of a disease mediated through GLK. -263  13. The
use or a compound according to any one of Claims 1 to 8, or a
pharmaceutically-acceptable salt thereof, in the preparation of a
medicament for  treatment oftype 2 diabetes. 14. A process for the
preparation or a compound of Formula (1) or (IA) as claimed in  



any one of Claims I to S. which comprises a process a) to c) (wherein the
variables arc as  defined for compounds of Formula (1) in Claim I unless
otherwise stated): (a) reaction of an acid of Formula (I[1) or activated
derivative thereof with a compound of  Formula (IV), wherein R' is as here
inbefore defined or a protected version thereof:  R',0 OH H?N HET1  HET-2
[[II} (1 V);  or (b) reaction of a compound of Formula (V) with a compound
of formula (VI),  %r H HET-f  N R' x' 1 I o  0  HET-2 (V) (VI)  wherein N'
is a leaving group and N' is a hydroxyl group or k is a hydroxyl group and
N' is a leaving group, and wherein R' is as here inbeCore defined or a
protected version  thereof; process (b) could also be accomplished using
the intermediate ester Formula (VII),  wherein P' is a pro tecting group as
hereinafter described, followed by ester hydrolysis  and amide formation by
procedures described elsewhere and well known to those skilled  in the art:
-264 x Op'  R t X t 1T~ O  HET-2 



(V) (VII)  or (c) reaction of a compound of Formula (V I11) with a compound
of Formula (l.\)  Rt'O _ HET-2 xl HET-t X&  (VIII) (IX) wherein X3 is a
leaving group or an organometallic reagent and X' is a hydroxyl group or
X3 is a hydroxyl group and x' is a leaving group or an organomrtallic
reagent. and  wherein R L is as hcrcinbefore defined or a protected version
thereof: process (c) could also be accomplished using the intermediate
ester Formula (X),  followed by ester hydrolysis and amide formation by
procedures described elsewhere and  well known to those skilled in the art;
xs R t.:0-': HET-(Vill) (N)  (d) reaction of a compound of Formula (X 1)
with a compound of Formula (XI 1).  NHa A 0 x' HET-1  HET-2 0 ( I) (x11):
-265- wherein X is a leaving group: and wherein R' is as hereinhefore
defined or a protected  version thereof: or e) reaction of a compound of
formula (XIII) R''' O H N fiET-5  O }iET-7 O  2' (\1 11) 



wherein R"' is a precursor to R', such as a carboxylic acid, ester or
anhydride (for R'- _  -CONR'R$) or the sulfonic acid equivalents (for R" is
-SO'NR'Rs); with an amine of  formula -N'R'R': and thereafter, ifnecessary:
i) convert ing a compound of Formula (I) into another compound of Formula
(I):  ii) removing any protecting groups: an(Vor iii) forming a salt
thereof. 




