CHEM CAL COMPOUNDS The present invention relates to a group of benzoyl

am no heterocyclyl conpounds which are useful in the treatnent or
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(ALK or &K), leading to a decreased glucose threshold for insulin
secretion. In addition the conpounds are predicted to | ower blood glucose
by i ncreasing hepatic glucose uptake. ch conpounds may have utility in
the treatment of Type 2 diabetes and obesity. The invention also relates to
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secretion and hepatic "gl'ycogen synthesis ese processes are critical in
t he mai nt enmpusngfaidwmimubdchnddgd methods didrmetisena sf @tsam* rixlidtedalyyeGLK
dysfuqﬁtl n&]smg di abet.es [2]. In one sub-type of diabetes, Maturity-Onset
D abet'es of the u%gn4§pe 2 (MODY-2), the diabetes is caused by G.K | oss
of function nmuldthe @Mscrdabic PAdell and liver parenchymal cells the main plasma membrane

glucose transporter is GLUT2. Under physiological glucose concentrations the rate at
which GLUT?2 transports glucose across the membrane is not rate limiting to the overall
rate of glucose uptake in these cells. The rate of glucose uptake is limited by the rate of

15  phosphorylation of glucose to glucose-6-phosphate (G-6-P) which is catalysed by
glucokinase (GLK) [1]. GLK has a high (6-10mM) Km for glucose and is not inhibited by
physiological concentrations of G-6-P [1]. GLK expression is limited to a few tissues and
cell types, most notably pancreatic [3-cells and liver cells (hepatocytes) [1]. In these cells
GLK activity is rate limiting for glucose utilisation and therefore regulates the extent of

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 [5]. Defective glucose utilisation in the pancreas of MODY-2 patients
results in a raised threshold for glucose stimulated insulin secretion. Conversely, rare
activating mutations of GLK reduce this threshold resulting in familial hyperinsulinism [6,
6a, 7]. In addition to the reduced GLK activity observed in MODY-2 diabetics, hepatic

30  glucokinase activity is also decreased in type 2 diabetics [8]. Importantly, global or liver
selective overexpression of GLK prevents or reverses the development of the diabetic

phenotype in both dietary and genetic models of the disease [9-12]. Moreover, acute
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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 profile are predicted to be of therapeutic benefit in
treating Type 2 diabetes as this disease is characterised by defective glucose utilisation in
both tissues.

20 GLK, GLKRP and the Katp 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 orectic
and anorectic neuropeptides [15, 19, 20] and have been assumed to be the glucose-sensing
neurones within the hypothalamus that are either inhibited or excited by changes in

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 glucokinase, stimulate food intake in lean rats [29, 30].
In contrast, icv infusion of glucose suppresses feeding [31]. Thus, small molecule

30 activators of GLK 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
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compounds are described as glucokinase activators. The mechanism by which such

compounds activate GLK is assessed by measuring the direct effect of such compounds in

15  anassay in which GLK activity is linked to NADH 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 WO03/095438 (substituted

20  phenylacetamides, Roche), WO03/055482 (carboxamide and sulphonamide derivatives,
Novo Nordisk), W02004/002481 (arylcarbonyl derivatives, Novo Nordisk), and in
WO03/080585 (amino-substituted benzoylaminoheterocycles, Banyu).

Our International application Number: W003/000267 describes a group of benzoyl
amino pyridyl carboxylic acids which are activators of the enzyme glucokinase (GLK).

25 Our International application Number: WO 2005/054233 describes a group of
benzoyl amino pyridyl carboxylic acids which are substituted on the phenyl ring by oxy
linked benzofused diethers to give compounds such as
6-{[(3-(2,3-dihydro-1,4-benzodioxin-6-yloxy)-5-{[(1S)-1-methyl-2-

(methyloxy)ethyl]oxy } phenyl)carbonyl]amino }pyridine-3-carboxylic acid and

30 6-{[(3-(1,3-benzodioxol-5-yloxy)-5-{[(1S)-1-methyl-2-

(methyloxy)ethyljoxy}phenyl)carbonyl]amino} pyridine-3-carboxylic acid. The present

invention excludes benzoyl amino pyridyl carboxylic acids.
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present (substituted) alkyl ether and R* is (substituted) phenoxy.
We have surprisingly found a small group of compounds, generally a selected
10 subgroup of those described in WO 03/015774, which have generally superior potency for
the GLK 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 vivo efficacy after oral dosing as
15  determined, for example, by activity in Oral Glucose Tolerance Tests (OGTTs). Therefore
this group of compounds would be expected to provide superior oral exposure at a lower
dose and thereby be particularly suitable for use in the treatment or prevention of a disease
or medical condition mediated through GLK. The compounds of the invention may also
have superior potency and/or advantageous physical properties (as described above) and/or
20  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 03/015774.
Thus, according to the first aspect of the invention there is provided a compound of
Formula (I):
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tetrahydropyranyl, 1-methoxyprop-2-yl, 1-methoxybut-2-yl, 2-hydroxyprop-1-yl, 2-
methoxyprop-1-yl, 2-hydroxybut-1-yl, 2-methoxybut-1-yl, 1-fluoromethoxyprop-2-yl, 1,1-
difluoromethoxyprop-2-yl and 1-trifluoromethoxyprop-2-yl;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
10  position and optionally 1 or 2 further ring heteroatoms independently selected from O, N
and S; which ring is optionally substituted on any nitrogen atom by a substituent selected
from R’ and/or on any available carbon atom by 1 or 2 substituents independently selected
from RS;
HET-2 is a 5-7 membered heterocyclic ring fused to the benzene ring, containing 1, 2 or 3
15  ring hetereoatoms independently selected from O, S and N (provided that there are no O-O,
S-O or S-S bonds within the ring), wherein any ring carbon or sulfur atom may optionally
be oxidised and wherein HET-2 is optionally substituted on any nitrogen atom by a
substituent selected from R? and/or on any available carbon atom by 1 or 2 substituents
independently selected from R?;
20  R%is selected from (1-4C)alkyl, (3-6C)cycloalkyl, benzyl, (1-4C)alkylcarbonyl, (1-
4C)alkylsulphonyl, hydroxy(1-4C)alkyl and (1-4C)alkoxy(1-4C)alkyl;
R*is selected from (1-4C)alkyl, (3-6C)cycloalkyl, (1-4C)alkoxy, hydroxy, fluoro and
chloro;
R* is selected from hydrogen, fluoro and chloro;
25  Ris independently selected from (1-4C)alkyl, halo, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-
4C)alkyl, (1-4C)alkylS(O)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl,
di(1-4C)alkylamino(1-4C)alkyl and HET-3;



Rl is selected fromisopropyl, but-2-yl, I,l,l-trifluoroprop-2-yl,

|, 3-di fluoroprop-2-yl, but-l-yn-3-yl, |-hydroxyprop-2-yl, hydroxybut-3-yl,
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| - met hoxyprop-2-yl, |-methoxybut-2-yl, 2-hydroxyprop-I-yl, 2-
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In a further aspect of the invention, there is provided a compound of formula (I) as
15  hereinbefore defined wherein R is selected from isopropyl, 1,1,1-trifluoroprop-2-yl, 1,3-
difluoroprop-2-yl, but-1-yn-3-yl, 1-hydroxyprop-2-yl, hydroxybut-3-yl, tetrahydrofuranyl,
1-methoxyprop-2-yl, 1-fluoromethoxyprop-2-yl, 1,1-difluoromethoxyprop-2-yl and 1-
trifluoromethoxyprop-2-yl; and R? is selected from (1-4C)alkyl, (3-6C)cycloalkyl and
benzyl.
20 It will be understood that HET-2 may be an unsaturated (including aromatic where
possible), partially or fully saturated ring system.
It will be understood that R? can be present on any nitrogen atom so if there is more
than one nitrogen atom in the HET-2 ring, any or all may be substituted by an R* group,
which may be the same or different, provided that the substituted nitrogen is not thereby
25  quaternised.
It will be understood that R? can be present on any or all available carbon atoms in
the heterocyclic ring; each carbon atom can be substituted with 1 or 2 R groups which
may be the same or different, provided the structure thereby formed is stable (so, for
example, it is not intended to cover gem-dihydroxy substitution).
30 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.
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branched-chain alkyl groups such as z-butyl are specific for the branched chain version
only. For example, “(1-4C)alky]” includes methyl, ethyl, propyl, isopropyl and z-butyl. An
analogous convention applies to other generic terms.
For the avoidance of doubt, reference to the group HET-1 containing a nitrogen in
15 the 2-position, is intended to refer to the 2-position relative to the point of attachment of
HET-1 to the amide nitrogen atom. For example, HET-1 encompasses but is not limited to
the following structures:

R1/O R1/0

H s H R1/o H ~
N\«N] N\q N\Q
0] O
R*

@O . @G . @Q

Suitable examples of HET-1 as a 5- or 6-membered, C-linked heteroaryl ring as

20

hereinbefore defined, include thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl and
triazolyl.

25 Suitable values for the bicyclic system formed by HET-2 fused to the benzo ring
include those where HET-2 is furyl, thienyl, pyrrolyl, pyrrolidinyl, 1,3-dioxolyl, 1,4-
dioxolanyl, oxazolyl, thiazolyl, imidazolyl, imidazolidinyl, pyrazolyl, isoxazolyl,

isothiazolyl, pyranyl, piperazinyl, homopiperazinyl, morpholinyl, homomorpholinyl,



gquaternised. It will be understood that R3 can be present on any or all
avai |l abl e carbon atons in the heterocyclic ring; each carbon atom can be
substi t utwo 2eédtrsdr2or 2 R3 groups which may be t he sanePom/Glizbdcannessy,

provi ded the structure thereby forned is stable (so, for exanple, it is not
i ntended to cover gemdi hydroxy substitution). Conpounds of Forrmula (1) may
formsalts which are within the anbit the invention. Pharnaceutically
acceptable salts are preferred al though other salts may be useful in, for
exanpl e, |solat|ng or purifying conpounds.|n anot her aspect, the |nvention
relates t

phar rraceuft?kl1 glg y a cel%gnagﬁ&gwgﬁ?ﬁdy} Ogahﬂlrﬂgbaggﬂxﬁa%{%?%ﬁgéerﬁpﬁ%% rel ates
t 0o conpourdsesiiclfide ﬂm$w1@dr9m FET2 lse]xamtwwenﬂedlhythothmnylt dnhydrpﬁmﬂdmdg

t hereof . Quit. es .of. pr -dr a (1) include
i n-vivo hydf en?l EFBFQ%%@%F‘?&%]F 8?6“?’ ?&‘Sr(:? Ssef%ﬁtgy PBre in

ﬁnot her baﬁmgt}?eﬂyhghhyrdyc&mtmﬁ,ndlhﬁiraﬁ;g& ﬁl}&rﬂﬁimcpyﬁdm (pirrri)lﬁxﬁirﬂ?zll @ka(zdl)rll as o
erein ove i.ne r.-to v rol ysabl e ester thereof nthis

speci f Pcat® Xlﬁéo’ijé‘ﬁéé]r ?SSthﬂaéPh‘? ’IP@?IH%’? Ferivmewhgliny, Biomarphlinghai n and

br anched- %Bﬁbthlcﬂlﬁdiﬂolﬁﬁlpuﬂﬁhlai’? WEY, RkathBh 288 66206:AtHidt FulHS sufldbfy groups

such as "propyl" are s ecific for the strai ght chain version onl

refer enceéfalfles mﬂadwwh aing sysigrehiekiere prg oF 1201R 9arbeft s insthe HEJ's2 mwg«wﬂ are
fic f | | kyl "
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i ncl udes net I sopropyl and n ana
convent i omnappvqtesnt)mdmm@rang%@em&(Ot)zegrnm For the avoi dance of doubt,

refer ce tot I C aln 0] Siti

i nten Qd to repg{ thg% dtha |e(r)err1mersg%aetm \5’etﬁ @gfeﬁje%o ‘ﬂfyép?;tflﬁ‘ é]‘(r)f?rent of
HET-1 to ttlte&eamﬂ@whéﬂldgem 1aﬂ;3mlo>Eﬂ)5rl agiarpded, to HEdr-tb tlerfollowiag sesctitet 1S not
limted to
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R
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It will be understood that references herein to the system formed by HET-2 fused to
the benzo ring when HET-2 is 1,4-dioxolany] are intended to refer to the following

15  structure:

For example suitable values for the bicyclic system formed by HET-2 fused to the
benzo ring include the following (wherein each R* is hydrogen or is selected from R? as
hereinbefore defined, R* is hydrogen or is selected from R? as hereinbefore defined and

20 each R*is as hereinbefore defined):



the follow ng structures: Suitable exanples of HET-1 as a 5- or 6-nenbered,
C-linked heteroaryl ring as hereinbefore defined, include thiazolyl,

i sot hi azovgl2posrizsedi azol yl, pyridyl, pyrazinyl, pyridaziPaylGB2pyreazsstyl

i mdazolyl, pyrimdinyl, oxazolyl, isoxazolyl, oxadiazolyl and triazolyl.
Sui tabl e values for the bicyclic systemfornmed by HET-2 fused to the benzo
ring include those where HET-2 is furylg_thienyl, pyrrolyl, pyrrolidinyl,

1, 3-dioxolyl, 1,4- dioxolanyl, oxazolyl, thiazolyl, imdazolyl,

i m dazolidinyl, pyrazolyl, isoxazolyl, isothiazolyl, pyranyl, piperazinyl,
honopi per azi nyl, norpholinyl, homonprpholinyl,thionorpholinyl,

honot hi onor phQ| i oxat hi an Lﬁh ~a\-oxathianyl ‘t her suitabl e val ues
i ncl ude thoge RHET-2 i S 8X%a "ﬁepinyLﬁ) hi enyl ,

dihydrofur§FTNand piperidinyl.<§;¥ | fUrtheR™swi tabl e val ues include those
wher ein HET-Z\FS/%eIected from yl, thienyl, HLh&Hrothienyl,

di hydrofuryl, piperidinyl, pyrrolyl, pyrrolidinyl, oxazolyl, thiazolyl,

i soxazol yl, isothiazglyl, norpholinyl,; hononorpholinyl, thionorpholinyl,
honot hi onor pbol | ‘oxat hi azepi oxat hi anyl oca onooxat hi anyl . Furt her
sui tabl e val ugs Ride such T ‘ens wherce=-sons rfrore carbon atons in
t he HET-2 R? ve been oxidi, to a carbonyl oup, and/or where one or
nore sul fur e* g® in the HETR2 ring have been oxXfdised to an S(O or S(O?2
group. It will be understood that references herein to the system forned by
HET-2 fused to the benzo ring when HET-2 is 1, 3-diogxollyl are intended to

Wi g Sstru bl € Wi ll be %yde 6d" t hat references
herein to thedSystem'f orned byN Rtised to "t ez ring when HET-2 is
1, 4- di oxol @ gre intended to er to the fol INegt ng structure: For
exanpl e suidseibl e val ues for the bicyclic systemforned by HET-2 fused to

t he

A further example is:

In another aspect, the bicyclic system formed by HET-2 fused to the benzo ring is
selected from formulae A to M (wherein R* is hydrogen or is selected from R? as
hereinbefore defined, R* is hydrogen or is selected from R as hereinbefore defined and

each R is as hereinbefore defined)

N / B \
4 HN \ ‘ \
< Wy 0D S0
0
A B Cc D

S:O

10 ©



benzo ring include the foll ow ng (wherein each R2a is hydrogen or is

sel ected fromR2 as herei nbefore defined, R3a is hydrogen or is selected
from R3 awoheseizedzef or e defi ned and each R is as herei nipefr@Boaaiissed) : A
further exanple is: Further exanples include: In another aspect, the

bi cyclic systemfornmed by HET-2 fused to the benzo ring is selected from
formulae A to M (wherein R2a is hydrogen or is selected fromR2 as

her ei nbefore defined, R3a is hydrogen or is selected fromR3 as

her ei nbefore defined and each R4 is as hereinbefore defined)L MIn one
aspect, the bicyclic systemfor med by HET-2 fused to the benzo ring is

selected from E B.p harly V\her,(P:l 1S hydro \s met hyl and R4
is as hereinbefgre 4 for e ks hydr@uoro or for

example R4 is Rydmbge In anoth £ the‘?EﬂcnycI stemfor med by
HET-2 fused to the r?zo ring is se edfromear IarIy, wherein both

R are hydrogen, R isghydrogen or is nethyl and R is asghereinbefore
defined, for exanple R is hydrogen or fluoro, or for exanple R is hydrogen.
I n one errbodl ment of t aspect, the ycl ic systemf by HET-2 fused
to the benzo ring @ : Eier enbodi Qe ‘this aspect,
the bicyclic syste d:(by HET- dRt o the b&¥50 Ris of formula
F. In another erfboc t of this,aspe¢t, thebicyclic Stem formed by HET-2
fused to the benzoge RY is of formula G In another éhbodi ment of this
aspect, the bicyclic sys'f'emfor med by HET-2 fused to thdbenzo ri ng i s of
formul a H

In one aspect, the bicyclic system formed by HET-2 fused to the benzo ring is

selected from:

5  particularly wherein R*is hydrogen or is methyl and R” is as hereinbefore defined, for
example R* is hydrogen or fluoro, or for example R* is hydrogen..
In another aspect, the bicyclic system formed by HET-2 fused to the benzo ring is

selected from

o) 0 9
R _N &/ Za 2a W/& \
O 4

E F G
10  particularly, wherein both R* are hydrogen, R? is hydrogen or is methyl and R* is as

hereinbefore defined, for example R* is hydrogen or fluoro, or for example R* is hydrogen.
In one embodiment of this aspect, the bicyclic system formed by HET-2 fused to the benzo
ring is of formula E. In another embodiment of this aspect, the bicyclic system formed by

HET-2 fused to the benzo ring is of formula F. In another embodiment of this aspect, the



I n anot her aspect, the bicyclic systemfornmed by HET-2 fused to the benzo
ring is of formula (Z2): Z wherein Rz is hydrogen or fluoro, Z1 is CH2 or
NR2a, Rawo=odvydsargen or nmethyl, and Z2 is C(O or SO2. pCm/GB2Hawtvnssry
aspect, HET-2 is an optionally substituted 5-7 nenbered heterocyclic ring
fused to the benzene ring, containing 1, 2 or 3 ring hetereoatons

i ndependently selected fromQOQ S and N (prOV|ded that there are no 0-0, S-O
or S-S bonds within the ring), wher ei n any ring carbon or sulfur atom may
optionally be oxidised, provided that where HET-2 contains two ring

het er oat o -2 1s not
di oxol yl g? g?ﬁ%@?ﬁﬁbﬂﬁgléwﬁﬁTQ¥M%gﬂg%gpggfat é é@%?ﬁmaggpgmg Initions of
het er ocy| ymbegimgpisof] S’aﬂpe@tothHETPy@meﬂY@tgmfamdﬁieﬂéEBarfgﬂed td llhgbelwhlrmlg isrmy be
substitutegdeon pifdrogen, such substitution may not result in charged
quaternary nitrogen atons or unstable structures. It will be appreciated

t hat the definhiﬁmﬂsrm@eﬁﬁﬁebmydeﬁﬁmﬁﬁan&dmgﬂﬂﬂhﬂGnﬂédnhabﬁmchmga any 0-0,
0-S or ¢ gpnd% %t will be appreciated that the definitions of HET-1 to
HET- 3 are ﬂ ﬁ% ded to include unstable structures. Exanples of
(1-4C al kyl include nethyl, ethyl, propyl gzi sopropyl, butyl and tertbutyl;
exanpl es of (3-6C)cycloal kyl include cycl gprapyl, cyclobutyl, cycl opentyl
and cycl ohexyl; exanples of halo inclugd ¥.0, chloro, brono and iodo;
exanpl es of (1- 4C)al kyl carbonyl incl4 hyl car bonyl , et hyl car bonyl,
propyl car bonyl, i sopropyl carbonyl agqh;frtbutylcarbonyl exanpl es of

hydr oxy (Il -4C) al kyl include hydroxynet O 1- hydroxyet hyl, 2-hydroxyet hyl,
2- hydr oxypropyl, 3-hydroxypropyl, 1-

Y4
wherein R is hydrogen or fluoro, Z' is CH, or NR*, R*is hydrogen or methyl, and Z? is
C(=0) or SO,.

In a further aspect, HET-2 is an optionally substituted 5-7 membered heterocyclic ring

10 fused to the benzene ring, containing 1, 2 or 3 ring hetereoatoms independently selected
from O, S and N (provided that there are no O-O, S-O or S-S bonds within the ring),
wherein any ring carbon or sulfur atom may optionally be oxidised, provided that where
HET-2 contains two ring heteroatoms they are not both oxygen (such that for example,
HET-2 is not dioxolyl or dioxolanyl).

15 It will be appreciated that, where definitions of heterocylyl groups HET-1 to HET-3
encompass heteroaryl rings which may be substituted on nitrogen, such substitution may
not result in charged quaternary nitrogen atoms or unstable structures. It will be
appreciated that the definitions of HET-1 to HET-3 are not intended to include any O-O,
O-S or S-S bonds. It will be appreciated that the definitions of HET-1 to HET-3 are not

20  intended to include unstable structures.

Examples of (1-4C)alkyl include methyl, ethyl, propyl, isopropyl, butyl and tert-
butyl; examples of (3-6C)cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl; examples of hale include fluoro, chloro, bromo and iodo; examples of (1-
4C)alkylcarbonyl include methylcarbonyl, ethylcarbonyl, propylcarbonyl,

25  isopropylcarbonyl and tertbutylcarbonyl; examples of hydroxy(1-4C)alkyl include
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-
hydroxyisopropyl and 4-hydroxybutyl; examples of (1-4C)alkoxy include methoxy,
ethoxy, propoxy, isopropoxy and tert-butoxy; examples of (1-4C)alkoxy(1-4C)alkyl



hydr oxyi sopropyl and 4-hydroxybutyl; exanples of (I-4C)al koxy include

nmet hoxy, ethoxy, propoxy, isopropoxy and tert-butoxy; exanples of

(1-40) al kwoydsr87al kyl i ncl ude net hoxynet hyl , et hoxymet r¢Ir/GB2006/001887
tert-butoxymet hyl, 2-nmethoxyethyl, 2-ethoxyethyl, nethoxypropyl,

2- met hoxypropyl and net hoxybutyl; exanples of (I-4C) alkyl S(Op(l- 4C)al kyl
(where p is 0, 1 or 2) include nethylsylfinyknethyl, ethylsulfnylmethyl,
et hyl sul fmyl et hyl , net hyl sul f myl propyl ,” "nmet hyl sul fi nyl butyl,

met hyl sul f onyl net hyl, ethyl sul fonyl net hyl, ethyl sul fonyl ethyl,

hj .,
ethy ¢ hi ot Ko PEARY el Mo SHh e by L O SR et y1
exanpl es meﬂ(opcym_omdl kypiethopproprtland methortebuiges dxylmlﬂsbﬁ(lynlc;)amyt&mpﬂli onyl,
ook R RN, i SRRt RS SO BAT =
OIS b it v el iy i i

- a (0] - a ,
EN— et% | )éJrWﬁ]Bﬁ%ﬂ(th?&r 9tF{1RB¢P€V{‘?§L’HY§ é%ﬁ't\g}’és)“ifgzaﬂprppzla et BERIUE no) et hy
(Net hyl) ﬁfﬂhyﬁﬁiohiékhyl,(e%yﬁfﬁiohﬁé{h??'%’t'ilgtﬂi:bﬁtﬁ’l', meﬁ?ﬁhi‘ép&ﬁ% %ﬂéﬁh}lﬁﬁ%ﬁ@lprt yl;
- a

exanpl es of di(l1-4C)al kyl am no I ncl ude dlneth%lan1nonethy ,

met hy| ( et FYADRATS HddOHIKyIswipherl fmetudg meshyilswdfersysthylguifony pr@phlylidfcmgi,noet hyl ,
NONdi ' - dl ] - o0 be

t(Jnder!strrgE)cll;l&S ,Qﬁgﬁilﬁ‘%%@@%@ﬁ\?iﬁ%ﬁdf§%§3%§§¥g' lb%lfirllri;a ]gl) defi ned
a ethull,| yanaioon -ai , 1-anmmoidwpr -of one or

LR T e Al e i

such opticabﬁ&‘gdtlv AR TS fofﬁ?“hkﬁ% Yigaduds '??ﬁ% 8?@5%?@V’of

stinﬁlapiﬂ@fau&mghmffﬂwyla@%mm?hbmhﬁmge&ﬁ&2£§fﬁfﬂ§5§n?@gﬁﬁgggh32;dThe

t optig active forns m ,
SynLhest o ShpSRbASRA W ACHLNE LTI TR, DA\CRLEL RS oul, by Standerd
synt hesi s df(1-@0)sIpylagahd(Y-4@)ilkyEndb@® dindGyMBlieimhethyd, Or by resol ution of a

' I s also to be
racem ¢ 1 ot Myi(ethyamimomathyl? mathyl(ethyaminoethyl, (N.N-diethylaminocthyl, (N.N-

15 dimethyl)aminopropyl and (N,N-dimethyl)aminobutyl.

It is to be understood that, insofar as certain of the compounds of Formula (I) defined
above may exist in optically active or racemic forms by virtue of one or more asymmetric
carbon atoms, the invention includes in its definition any such optically active or racemic
form which possesses the property of stimulating GLK directly or inhibiting the

20  GLK/GLKRP interaction. The synthesis of optically active forms may be carried out by
standard techniques of organic chemistry well known in the art, for example by synthesis
from optically active starting materials or by resolution of a racemic form. It is also to be
understood that certain compounds may exist in tautomeric forms and that the invention
also relates to any and all tautomeric forms of the compounds of the invention which

25  activate GLK.

It is also to be understood that certain compounds of the formula (1) and salts
thereof can exist in solvated as well as unsolvated forms such as, for example, hydrated
forms. Itis to be understood that the invention encompasses all such solvated forms which
activate GLK.

30 In one embodiment of the invention are provided compounds of formula (I), in an
alternative embodiment are provided salts of compounds of formula (I), in an alternative

embodiment are provided pharmaceutically-acceptable salts of compounds of formula D,



understood that certain conmpounds may exist in tautoneric fornms and that
the invention also relates to any and all tautoneric forns of the conpounds
of the i nwernewnswhi ch activate GLK. It is also to be umrdercR0mdondsat
certain conpounds of the forrmula (1) and salts thereof can exist in
solvated as well as unsolvated forns such as, for exanple, hydrated forns.
It is to be understood that the |nvent|gn enconpasses all such sol vated
forms which activate GLK. I n one enbodlnent of the invention are provided
conpounds of formula (1), in an alternative enbodi ment are provided salts

phar maeut ST Serdlle o R B0 R B P ER s B SRRSO e

al t er nat i vefosmbedhnandtin afigther eltdrobtice emb&dlmentraydpmi/Msablheeme&hmﬂlyof
conmpounds f r alte i ve.epbodi nent are

provi ded p?? tra}glggu SOf ?%’9’8?‘3&% yﬁ%lfa}%es A ?FCOHfPOPﬂJS\R%WM% ysabl e esters of
conpounds of fBrefanieﬂ Vétlu)as off¥aeli edrfabld gy@ipuesasabllens: SuMavdlak ney®eesqy are as
foll ovv? il ch val ues }J@gd wher e aﬁ{)ro{grl ate with any of the val ues,
def i ni 0i oSS @PRiORgate éf’é%é‘&i’g Al 7 TGN, RIS rASBe I SRS or

her ei naf t géfinetieRaibefotdlbtereiRFeh Iﬂﬁéﬁl&ﬁaru&%ﬁ ney b%ﬁ‘lséd‘ﬁ'awn?ﬁi'ﬁhudl' mtation on
the broadest definition of formula (1) Further, each of the follow ng

val ues najinBations@ythp hr%é‘??bfl#aﬁl@ﬁ)f\fﬁwl%@e Faitheroragh of the ﬁélomlme\fahfeél | owi ng
val ues togl, 'fy'%fusetdhﬁ 055{1 twﬁa?&% r‘% Ll 2ofthe E@E%h&mgng {&'és t{?cimjul t any
or nu

narrower definitions o I'n any e as erel nbefore or
her ei naf t roadgst jefRitidnsof dorngleb(f orrtorlitvet axy n@l)(()WthﬁElltlnnW fosmgde(lpmtaag from

net hylg t rf}tfh%ﬂ%?@%%k%'b{z% et(p%n ehﬂallcthlydr oxynet hyl , hydroxyet hyl ,

met hoxyrret uor omet hoxyne di f1 uor onet hoxyrret hyl and

(1) R! is of sub-formula X:
R"\fé

X)

wherein R* is selected from methyl, trifluoromethyl, ethynyl, hydroxymethyl,

15 hydroxyethyl, methoxymethyl, fluoromethoxymethyl, difluoromethoxymethyl and
trifluoromethoxymethyl
(2) R! is of sub-formula X and R* is selected from methyl, ethyl, trifluoromethyl, ethynyl,
hydroxymethyl, hydroxyethyl, methoxymethyl, fluoromethoxymethyl,
difluoromethoxymethyl and trifluoromethoxymethyl; preferably R* is selected from

20  methyl, ethyl, trifluoromethyl, ethynyl, hydroxymethyl, hydroxyethyl, methoxymethyl,
fluoromethoxymethyl and difluoromethoxymethyl
(3) R! is of sub-formula Y:

(Y)
25  wherein R is selected from hydroxymethyl and methoxymethyl
(4) R is 1-hydroxyprop-2-yl and the configuration is preferably (S), that is R'-O- is:

0%

HO/\r



trifluoromethoxynmethyl (2) RlL is of sub-fornmula X and Rx is selected from
nmet hyl, ethyl, trifluoronethyl, ethynyl, hydroxynethyl, hydroxyethyl,
met hoxy mewbyebge/f2597er orret hoxymnet hyl , di f | uor onet hoxynet hpCTaB2006/001887
trifluoronmethoxymethyl; preferably Rx is selected fromnethyl, ethyl,
trifluoronethyl, ethynyl, hydroxynethyl, hydroxyethyl, nethoxynethyl,
fl uoronmet hoxynet hyl and difl uoronmet hoxypet hyl (3) Rl is of sub-fornula Y:
(Y) wherein Ry is selected from hydroxymethyl and met hoxynmethyl (4) Rl is
| - hydr oxyprop-2-yl and the configuration is preferably (S), that is R-0O

is:(5) RlRissRllsrf%&ﬁ%@oz- 1 Hd by aﬁ&négwféﬁl},?@ thgtlgﬁzgfc?réb'y (S),

that is i s”selected from i sopropy Iuoroprop 2-yl,
but-I-yn-3-yl, |- h¥droxyprop 2- yl, hydroxybut-3-yl and | -nethoxyprop-2-yl
(7) R1 is*kd, S 9|fluoroprop-2-yl, | - f1 uor omet hoxypr op- 2-yl,

| ,1-difluoronethoxyprop-2- yl or |-trifluoronethoxyprop-2-yl (8) Rl is

| -f1 uoromet hoxyprop-2-yl, |,Il-difluoromethoxyprop-2-yl or 1-

trifl uor on@troax yukicesd- ﬁ?mﬁ’isoplﬁf)ﬂf £ aiMbrdpréd-R9T, B RRXyAr gﬁy&owprﬁf 21, 1-
d|fluoroneihoxypro p-2-yl i Rl is | I-d|fluoronethoxyprop- -yl,

parti cul a¥byyfioryPut-Ael and '@%?@?%I’W@P'lzsb‘ (10) Rl is tetrahydrofuranyl or

tetrahydr myﬂlqpy,l1,1(mh&amﬁiﬂo§' igsytt PtﬂhaJMth%&&rry é@‘% 7t (Llﬁhlﬂﬁrf@gfxy%mpa-

t et r ahydr of 'ur anyl configuratio
t et r ahydr ot erlaﬁlﬂuotmne@hvéypl‘ﬂp 2ednfiguration, that is: (14) Ris

4-tetr ahy?ig)q?ylg ?—%hromethoxyprop-}yl, 1,1-difluoromethoxyprop-2-yl or 1-
trifluoromethoxyprop-2-yl, preferably 1-fluoromethoxyprop-2-yl or 1,1-
difluoromethoxyprop-2-yl

10 (9R'is 1,1-difluoromethoxyprop-2-yl, particularly with the stereochemistry:

F/ko/\ﬁi

(10)R'is tetrahydrofuranyl or tetrahydropyranyl
(11) R! is tetrahydrofuranyl
(12) R! is tetrahydrofuranyl in the (S) configuration, that is:

H A\
T
O

(13)R'is tetrahydrofuranyl in the (R) configuration, that is:

)

15

(14) R'is 4-tetrahydropyranyl

SN

20 (11) R'is 2-hydroxy-but-3-yl and the configuration is preferably such that R!-O- is:

JYO%
HO



( 11) RlLis 2-hydroxy-but-3-yl and the configuration is preferably such
that RO is:(15 Rl is |-hydroxybut-2-yl or |-nethoxybut-2-yl (16) Rl is

sel ect ed woamearsgeopyl, but-2-yl, I,1,1-trifluoroprop- 2C€YIGB2006/001887

|, 3-difiuoroprop-2- yl, but-l-yn-3-yl, |-hydroxyprop-2-yl,

2- hydr oxybut - 3-yl, tetrahydrofuranyl, tetrahydropyranyl,

| - met hoxyprop-2-yl, I-quoronEthoxyprQH.Z yl, 1,1- dlfluoronethoxyprop 2-yl

and I-trlfluoronethoxyprop 2-yl (17) RI7is sel ected from
2- hydr oxyprop-1-yl, 2-methoxyprop-I-yl, 2-hydroxybut-I-yl and

2- et hoxy pish 9 &&@ybﬁéz giy%ﬁln_%gfogﬂauftﬁgmpl - hydr oxypr op-2-y1 ,

I-nethoxyprop 2-yl ropyl, tetrahydrofuranyl and
|, 3-di f| uGrQR dpSfﬂeOﬁd m@)sompyg butel-plc i ¢ - mﬂumbmbsmyloxymnﬂlmr«ﬂarw 2-

I-neghgéyggﬁgﬁ_ R? 1@%%m97 %Bﬁ&ﬁv@r gﬂggﬁxﬁﬁgg tetr hyd;g;uranyl (20)

AN R e smecn i )
- ere r

subst i | ueﬁlfg"ofw é‘ﬁ?fé’ﬁ Ilé’é‘ﬂ‘éﬁog‘\%’iﬂﬂ’fyﬂ?@p(%ﬁi HET-1 is substituted with

1 substit geNtR's gls@l@&te@lfrt)mophﬁ@oxy%&)p HﬁTzlmét&x?gx% IILEU,’E Bflarbk 1B uRst i tuent

sel ected fron1R7 (26), HET-1 1s unsubstituted Is selected from
t hi azol yl ; *F@@PWPQQBY&I t hi adi azolyl', pyridyl, pyra2|nyl pyri dazi nyl

Py 0 s by 0ot Rl e 1 o
pyrazol yl 1sogl:op;§]; terphyepfiraaylaing| 1, 3-difluoroprop- 2-y1

10  (19)R! is selected from l-hydroxyprop-2-yl, 1-methoxyprop-2-yl, 1-hydroxybut-2-yl,
isopropyl and tetrahydrofuranyl
(20)R! is selected from 1,3-difluoroprop-2-yl, tetrahydrofuranyl and
difluoromethoxyprop-2-yl
(21) HET-1 is a 5-membered heteroaryl ring

15 (22) HET-1 is a 6-membered heteroaryl ring
(23) HET-1 is substituted with 1 or 2 substituents independently selected from R°
(24) HET-1 is substituted with 1 substituent selected from R®
(25) HET-1 is substituted with 1 substituent selected from R’
(26) HET-1 is unsubstituted

20 (27) HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, and
triazolyl
(28) HET-1 is selected from methylpyrazinyl, pyrazinyl, pyrazolyl, 5-methyl-NH-
pyrazolyl, thiadiazolyl (particularly 1,2,4-thiadiazol-5-yl, more particularly 3-methyl-1,2,4-

25 thiadiazol-5-yl), thiazolyl, pyridyl, fluoropyridyl, isoxazolyl and methylthiazolyl
(29) HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl,
oxazolyl, isoxazolyl and oxadiazolyl
(30) HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl
(31) HET-1 is selected from thiazolyl, pyrazolyl and oxazolyl

30 (32) HET-1 is selected from thiadiazolyl and oxadiazolyl
(33) HET-1 is selected from 1,3,4-thiadiazolyl and 1,3,4-oxadiazolyl
(34) HET-1 is selected from 1,2,4-oxadiazolyl and 1,2,4-oxadiazolyl



t hi adi azolyl (particularly I,2,4-thiadiazol-5-yl, nore particularly
3-nethyl- 1,2,4- thiadiazol-5-yl), thiazolyl, pyridyl, fluoropyridyl,

i soxazol yWwoanes/1red72yl t hi azol yl (29) HET-1 is sel ected fPomaBEz@&G20I88Y7,

i sot hi azolyl, thiadiazolyl, pyrazolyl, imdazolyl, oxazolyl, isoxazolyl and
oxadi azolyl (30) HET-1 is selected frompyridyl, pyrazinyl, pyridazinyl and
pyrimdinyl (31) HET-1 is selected froq:thlazolyl pyrazolyl and oxazol yl
(32) HET-1 is selected fromthiadiazolyl and oxadi azolyl (33) HET-1 is
selected from 1, 3, 4-thi adi azol yl and 1, 3, 4- oxadi azolyl (34) HET-I is

sel ected {39MEL- ?13%})98&@@'1 %Rfcﬁfarl?'ﬂﬁmlbh?lgﬁlrﬁ&(])@d :—E’ZI' ?' YI gSSg/r SZET;] |y| i's

pyrazol yl articularly é pyrazo
parti cul aﬁ3£Hfért-h§8lm’WZaWﬂ, wytticply mehpliyrdzanydel ect ed from t hi gz](c)l yl,

razolyl ¢ . 13 HET s selecte rom
Bzrazol yl, S i)%i adi azg*ewled t%?/é%(ggll’ ﬁi‘lﬁ?d%lp %aghag?lplymg@%atzq Ited on carbon or
ni trogen (?pﬁr)dﬂE”leck &hetedl lﬁbmqgmmlyﬂ;, thiadhazdiﬁraaﬂ)pyﬂﬂﬁ%l@bptio&@l@ subytitaet hyl or
et hyl HET- | is cte razo met raz
N o1 hy py PRSBPOR of RbiRy T ided HEGHRECE il ot gm0 5 shedly or einyl
3- et hyl - t393 Hﬂﬂt-himleaw@rmﬁrpykazo@mmmtﬁyyﬂywbﬁyz |N1¥dhy&39fh%&1FrPU| arly
5- net hyl - HET-1 is selected from irazo

met hyl t hi 3t 1391@2 lb‘é(?%l?lewfaf pynotvind ety hiagiazolad-yD gty vagingl ) and

met hyl pyr kt’ibﬁl PRk ihoub R diy. 2 3yret hyl - pyrazin-2-yl) (41) HET-1 is selected
from pyra%al ¥ artyhl ad |g%}? 1 g,d)me razinyl, optionally substituted on

car bon or (4f) bis selseted ffd@dJWﬂfiel}’lhlmqusdélmdlagohb@aﬂhellaébQ -pikldid-sed) by
lrretmk;%/E%g; S‘?%JSQQSI & %%g#e@ﬁ%%& ?%rtﬁcru 058%3@10&%094 yélr of uranyl and
|, 3-di flu6tld Iblﬁi“pl E—Sy]eptedvfrem pyEa‘lZolyl |th1adlazxﬂljdsahd pmﬂdylpwtmmlﬂwéubétuteted
NHpyrazo I01¥ lcgrborp grrr}l 10 gen%pro%de thle Smt?oegler? ?stn% there%y quatemlse Xb%l eqcl%;l %} thhﬂfl;

and R' is selected from I-hydroxyprop-2-yl, 1-methoxyprop-2-yl, 1-hydroxybut-2-yl,

isopropyl, tetrahydrofuranyl and 1,3-difluoroprop-2-yl; when HET-1 is unsubstituted

15  pyrazolyl (ie NH-pyrazolyl), particularly R' is selected from I-methoxyprop-2-yl,
isopropyl, and tetrahydrofuranyl

(42) HET-1 is selected from pyrazolyl, methylthiadiazolyl (particularly 3-methyl-1,2,4-
thiadiazol-5-yl) and methylpyrazinyl (particularly 5-methyl-pyrazin-2-yl) and R’ is
selected from 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl, 1-hydroxybut-2-yl, isopropyl,

20  tetrahydrofuranyl and 1,3-difluoroprop-2-yl; when HET-1 is unsubstituted pyrazolyl (ie
NH-pyrazolyl), particularly R’ is selected from 1-methoxyprop-2-yl, isopropyl, and
tetrahydrofuranyl
(43) R%is selected from (1-4C)alkyl, halo, hydroxy(1-4C)alkyl, di(1-4C)alkylamino(1-
4C)alkyl and HET-3

25  (44) R%is selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl,
methoxymethyl, aminomethyl, N-methylaminomethyl, dimethylaminomethyl
(45) R%is selected from (1-4C)alkyl, halo, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl,
(1-4C)alkylS(0)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl, and di(1-
4C)alkylamino(1-4C)alkyl

30 (46) R®is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-

methylaminomethyl, and dimethylaminomethyl



i sopropyl, and tetrahydrofuranyl (42) HET-1 is selected from pyrazolyl,
nmet hyl t hi adi azolyl (particularly 3-nmethyl- 1,2,4- thiadiazol-5-yl) and

met hyl pyraoi2ngdi1269rar ti cul arly 5-nmet hyl - pyrazi n-2-yl) an@#CRIGB280cH®ls8ct ed
from| -hydroxyprop-2-yl, |-methoxyprop-2-yl, |-hydroxybut-2-yl, isopropyl,
tetrahydrofuranyl and |, 3-difluoroprop-2-yl; when HET-1 is unsubstituted
pyrazolyl (ie NH pyrazolyl), particul a_rll y Rl is selected from

| - met hoxyprop-2-yl, isopropyl, and tetrahydrofuranyl (43) R6 is selected
from(l-4C) al kyl, hal o, hydroxy(l-4C)al kyl, di (I -4C) al kyl am no(l - 4C) al kyl

and HET-3 e th egh rom, .¢ | gro, fluoro,
hydr oxyrret({ﬁ@ﬁ 1@@1@3&%&%1&&@% gthﬂ ¥ éﬂloml\ﬁ 0\4? lv?f%‘/ {]aflulyl ,
di net hyl amettongnbthl] (45) R6 is sel ect ed from(I-4C) al kyI hal o,
hydr oxy(| 4C | - 4C) a _40) al kyl S(O | -4C) al kyl ,
a)r/n' no(?/E 4&‘?8?%? e ks eﬁma@}' o'@liong?c‘}}ﬁ%/ﬁ?ﬂ‘& Wﬂ) di (?/ Elcg gl( kyl a?n no)(/
1-4C) al kyl(49()46)sﬂ%thyls sel ected frommethyl, ethyl, bromo, chloro, fluoro,

i and di et hyI am nonet hyl (47) R6 is selected

am nonet h ryl nonet hyl
from ggt hﬁd) Reﬂsrﬁ? ectegér%ﬁbmetém ghy; bromgeshlorontenrenapiaarsfiylaNd et hoxymet hyl
(48) R6 l&eﬁ%ﬁﬁh&ﬁetﬁ{rﬁ&h{’éﬁ{ 1norﬁétﬁ§)’l| hydi’é)@fm%thy‘l: symhahaﬂqne&mor 0 (49) R6 is

met hyl (50% is selected from methy brono oro, fluoro,

ani nomet h{31) Nﬁéﬁﬂ@ﬂt@rﬁf@mﬁﬁhyyleth}’lj|amqmﬂmhhi‘rm¢élmmln0m‘7wbxyrret hyl and
T oS R TR S Rt ety

(52) R%is selected from methyl ethyl, isopropyl and methoxymethyl

10 (53) when 2 substituents R® are present, both are selected from methyl, ethyl, bromo,
chloro and fluoro; preferably both are methyl
(54) R%is selected from (1-4C)alkylS(O)p(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl,
di(1-4C)alkylamino(1-4C)alkyl and HET-3
(55) R%is HET-3

15 (56) R7is selected from (1-4C)alkyl, hydroxy(1-4C)alkyl, di(1-4C)alkylamino(1-4C)alkyl
and HET-3
(57) R’ is selected from methyl, ethyl, hydroxymethyl, methoxymethyl,
aminomethyl, N-methylaminomethyl, dimethylaminomethyl
(58) R is selected from (1-4C)alkyl, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-

20 4C)alkyIS(O)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl, and di(1-
4C)alkylamino(1-4C)alkyl
(59) R is selected from methyl, ethyl, aminomethyl, N-methylaminomethyl, and
dimethylaminomethyl
(60) R is selected from methyl, ethyl, hydroxymethyl and methoxymethyl

25  (61) Ris selected from methyl and ethyl
(62) R7 is methyl
(63) HET-3 is selected from furyl, pyrrolyl and thienyl
(64) HET-3 is furyl
(65) R%is (1-4C)alkyl, preferably methyl

30  (66) R%is selected from (1-4C)alkyl, (3-6C)cycloalkyl and benzyl
(67) R*is benzyl
(68) R?is (3-6C)cycloalkyl



(52) R6 is selected fromnethyl, ethyl, isopropyl and nethoxymethyl (53)

when 2 substituents R6 are present, both are selected fromnethyl, ethyl,
brono, chWonooensy7el uoro; preferably both are methyl (52CTRB20&/medsect ed
from(l-4Calkyl S(O r(l-4C alkyl, (I-4C)alkylam no(l-4C)al kyl,

di (I -4C) al kyl ami no(l -4C)al kyl and HET-3 (55) R6 is HET-3 (56) R7 is

sel ected from (I-4C)al kyl, hydroxy(l-4Qeal kyl,

di (I -4C) al kyl am no(l -4C)al kyl and HET-3 (57) R7 is selected from nethyl,

ethyl, hydroxynethyl, nethoxynethyl, anmi nonethyl, N-met hyI am nonet hyI ,

di net hyl i/ f4
hly g?o&(?- ! k@%teﬁ%@4€)§l}l§ﬁ£@ ;tl éﬁﬁk&lkﬁl 1 ﬁrlog((%)fg ky) O al kyl
ani no( | -4@516(1k@¢)a1k@r<y(4@0éalkyu am no(| -4C) al kyl , and d| (1-

S0l e AR e (00 L R T EOMRATH O hen
sel ect ed H#Comikyhésualy bs methhyymethyldir oxyrret hyl and met hoxyrret hyl (61) R7 is
From  aryl O ary P R rEE PR T 51 o furyl (65) B2t
(1-40) al ky12) Riafyeliadyl y methyl (66) R2 is selected from (I-4C) al kyl,
(3-60) cycl(ozgl Igls ﬂu%rr]éjorbc nozr%/l (67) R2 is benzyl
(74) R? is (3-6C)cycloalkyl
(75) R? is (1-4C)alkoxy
10 (76) R*is (1-4C)alkyl or halo, for example methyl or fluoro
(77) HET-2 is substituted by two R> and both are either methyl or fluoro
(78) HET-2 is gem di-substituted by R and both are either methyl or fluoro
(79) R*is hydrogen
(80) R*is fluoro
15  (81)R*is chloro
(82) R*is hydrogen or fluoro
(83) HET-2 is a 5-membered ring
(84) HET-2 is a 6-membered ring
(85) HET-2 is a 7-membered ring
20  (86) HET-2 is unsubstituted
(87) HET-2 is substituted on an available nitrogen atom by R*
(88) HET-2 is substituted on each available nitrogen atom by a substituent R?, wherein
each R? is independently selected from (1-4C)alkyl and benzyl
(89) HET-2 is substituted on an available carbon atom by 1 or 2 R?
25  (90) HET-2 is substituted on more than one available carbon atom by substituents
independently selected from R®
According to a further feature of the invention there is provided the following
preferred groups of compounds of the invention:
In one aspect there is provided a compound of formula (I) as hereinbefore defined
30  wherein
R' is selected from isopropyl, but-2-yl, 1,1,1-trifluoroprop-2-yl, 1,3-difluoroprop-
2-yl, but-1-yn-3-yl, 1-hydroxyprop-2-yl, hydroxybut-3-yl, 1-hydroxybut-2-yl,



(68) R2 is (3-6C)cycloalkyl(69) R2 is selected from (I-4C)al kyl carbonyl,

(I -4C) al kyl sul phonyl, hydroxy(Il-4C)al kyl and (I -4C) al koxy(l-4C)al kyl (70)
R2 is selwotea/ 2697 (| -4C) al kyl (such as nmethyl or et hylPCT/dBenaydoissnd
(I-4Qal koxy(l- 4Cal kyl (such as methoxynmethyl) (71) R3 is (l-4Qalkyl,
preferably methyl (72) R3 is hydroxy (73) R3 is fluoro or chloro (74) R3 is
(3-6C) cycloal kyl (75) R3 is (lI-4C) al koxy (76) R3 is (1-4C) al kyl or hal o,
for exanple nmethyl or fluoro (77) HET-Z71s substituted by two R3 and both
are either nmethyl or fluoro (78) HET-2 is gemdi-substituted by R3 and both

T e s NN PN
(84) HET- hyiwxyprép-igitiemedioxypmep-{ -85 2-liyfoxgbutsl -¢, Z-ednisgbed -yli hg (86) HET- 2
5 Unoh By 5Tt ARG, 2vail ad e nit ogen atom by
subst i t ueMETRR iswhroeibrmeniediedRE -litket heleperytigng tontAaing e heebghs oom(ih t:Q-al kyl
and begz y Iposition and optionally 1 or 2 further ring heteroatoms independently selected from O, N
and S; which ring is optionally substituted by (1-4C)alkyl;

HET-2 is a 5-7 membered heterocyclic ring fused to the benzene ring, containing 1, 2 or 3

ring hetereoatoms independently selected from O, S and N (provided that there are no O-O,

S-O or S-S bonds within the ring), wherein any ring carbon or sulfur atom may optionally

10 be oxidised and wherein HET-2 is optionally substituted on any nitrogen atom by a
substituent selected from R* and/or on any available carbon atom by 1 or 2 substituents
independently selected from R>;

R?is selected from (1-4C)alkyl, (3-6C)cycloalkyl and benzyl,
R’ is selected from (1-4C)alkyl, (3-6C)cycloalkyl, (1-4C)alkoxy, hydroxy, fluoro and

15  chloro;

R* is selected from hydrogen, fluoro and chloro;
p is (independently at each occurrence) 0, 1 or 2;
or a salt or pro-drug thereof.
In another aspect there is provided a compound of formula (I) as hereinbefore

20  defined wherein

R! is selected from isopropyl, but-2-yl, 1,1,1-trifluoroprop-2-yl, 1,3-difluoroprop-
2-yl, but-1-yn-3-yl, 1-hydroxyprop-2-yl, hydroxybut-3-yl, tetrahydrofuranyl,
tetrahydropyranyl, 1-methoxyprop-2-yl, 1-fluoromethoxyprop-2-yl and 1,1-
difluoromethoxyprop-2-yl;

25 HET-1is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N
and S; which ring is optionally substituted by (1-4C)alkyl;

HET-2 is a 5-7 membered heterocyclic ring fused to the benzene ring, containing 1, 2 or 3
ring hetereoatoms independently selected from O, S and N (provided that there are no O-O,
30  S-O or S-S bonds within the ring), wherein any ring carbon or sulfur atom may optionally

be oxidised and wherein HET-2 is optionally substituted on any nitrogen atom by a



(89) HET-2 is substituted on an avail able carbon atomby 1 or 2 R3 (90)
HET-2 is substituted on nore than one avail abl e carbon atom by substituents
i ndependembl2gosgiebeet ed from R3 According to a further fear@Boaiooldse
invention there is provided the follow ng preferred groups of conpounds of
the invention: In one aspect there is provided a conpound of forrmula (I) as
herei nbef ore defined wherein Rl is selegted fromisopropyl, but-2-yl,
l,I,l-trifluoroprop-2-yl, 1,3-difluoroprop- 2-yl, but-Il-yn-3-yl,

| - hydr oxyprop-2-yl, hydroxybut-3-yl, [|-hydroxybut-2-yl,tetrahydrofuranyl,
tetrahydr gpyshiaRN selebeABLROYRNRP 0R 2y avallaHTE LAY RO b9 1Ydr 2 s@bstituents
hydr oxyprop-1-yl, 2-methoxyprop-I|-yl, 2-hydroxybut-I-yl, 2-nmethoxybut-I-yl,

1- f1 uor oislepedyrihosslepted fromn ;| | | - di f | uor omet hoxyprop-2-yl; HET-1 is a 5-

or 6-nenbge =L ) oal. ' inNiNg a nitrogen atomin the
2- positi %‘nﬁgﬁ%gg%ﬁggﬁgﬁ@&%lbé %é)f;{rjdrlﬁkéggﬁﬁegnz 1ét eroat ons i ndependently

sel ected R’ oreeleptedifiamd 1 SC)atkylc (3-6C)agcloadkyd il daDakdxy, Bydyetsi, flutecnby

(1-40 gl kﬁé; HET-2 is a 5-7 nenbered heterocyclic ring fused to the benzene
fing, contA’¥ng 1, 2 or 3 ring hetereoatons independently sel ected from O
S and N (R @setbertd tifvat hytdaeses, ffoeo aal didde; S-O or S-S bonds within the ring),

whor oi 1 LTS BB R SRR L dE Son any ni trogen atom by &
subst i t uegt a s & drkiRRIR and/or on any available carbon atomby 1 or 2
substituents independently selected fromR3; R2 is selected from
(1-4C)al kyl, (B ®efheyespedithare isprevidnsirspmpors! offomailad) exk faltomprd-dag) al kyl |
(3- GC)lgyclt&@éolﬁy‘{,heréih; 4C) al koxy, hydroxy, fluoro and chloro;
HET-1 is selected from thiazolyl, thiadiazolyl, pyrazinyl and pyrazolyl; wherein HET-1 is
optionally substituted with (1-4C)alkyl;
R! is 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl or isopropyl;
R* is hydrogen, fluoro or chloro;
15 HET-2is a5 to 7 membered ring containing 1 to 3 heteroatoms independently selected
from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring
nitrogen atom is optionally substituted by a substituent selected from R? and a ring carbon
atom is optionally substituted by 1 or 2 substituents independently selected from R?;
R? is selected from benzyl and (1-4C)alkyl; and
20 R’ is selected from (1-4C)alkyl, chloro and fluoro.
In a further aspect there is provided a compound of formula (I) or a salt or pro-drug
thereof, wherein:
HET-1 is selected from thiazolyl, thiadiazolyl, pyrazinyl and pyrazolyl; wherein HET-1 is
optionally substituted with (1-4C)alkyl;
25 Rlis 1-hydroxyprop-2-yl;
R* is hydrogen, fluoro or chloro;
HET-2 is a 5 to 7 membered ring containing 1 to 3 heteroatoms independently selected
from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring
nitrogen atom is optionally substituted by a substituent selected from R and a ring carbon
30  atom is optionally substituted by 1 or 2 substituents independently selected from R;
R? is selected from benzyl, methyl and ethyl; and

R? is selected from methyl and fluoro.



R4 is selected fromhydrogen, fluoro and chloro; p is (independently at
each occurrence) O 1 or 2; or a salt or pro-drug thereof. In another
aspect thwoeoiaizp7ovi ded a conpound of formula (1) as heceigHredsnessdef i ned

wherein R1 is selected fromisopropyl, but-2-yl, |I,l,I-trifluoroprop-2-yl,
1, 3-di fluoroprop- 2-yl, but-l-yn-3-yl, |-hydroxyprop-2-yl, hydroxybut-3-yl,
t et rahydr of uranyl , tetrahydropyranyl I]nethoxyprop 2-yl,

| -fl uoromet hoxyprop-2-yl and 1, 1- di f I uoronet hoxypr op- 2- yI HET-1 is a 5-
or 6-nmenbered, Clinked heteroaryl ring containing a nltrogen atomin the

2- position a”%&’%&t‘th&@é&&f\%ﬁr&%p&v ddh L 06 5dnﬁ%f?cﬁ§q o‘%’l‘% lkﬂgﬁggﬁl&e”“y

sel ected from rlnglsotlona substitut
(1-40 al kyhe,'fedﬂﬁﬂhezelns a 5-7 nenbered heterocyclic ring fused to the benzene

i ng, i er eoat ons endent |y sel.ected fromQ
S and N ( bl Besrebed B B wRhERE B &R LRI ERER bt T HET (R o)
wher ei n awptidrallg satatituesd with @wW)alkylat om may optional |y be oxidi sed and

wher ei HT2|so tional l bhstituted gn any nitrogen_ atom py
asubst P t ubntS kEpe HW%P#%Jénldsﬂlélporaﬂiegwwpg%?wém t@&%%ﬂﬁqm% 1or 2

substitueat paREtRReRdeMdrymsed Spk T &M Riflubniethor Fresb8d, from
(l1-40 al k%o a3 60 ca/cl 0§|n|2 )gﬁ’d@gzegzy R3u| S see Oe%% el?:l— f%?om (I-4Qal kyl,
&

(3-60C) cyc lwiroge{u ey el ¥, hydroxy, fluoro and chloro; R4 is select ed
from hydr eEa1; i d rﬂnéﬂgerg&%l?%&ntaﬁmhg ?d PHGRSRARR I dpBdeRRFRIRRGUT F ence)

O, 1 or 2, or a salt or pro-
from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring

10 nitrogen atom is optionally substituted by a substituent selected from R and a ring carbon
atom is optionally substituted by 1 or 2 substituents independently selected from R?;
R? is selected from benzyl and (1-4C)alkyl; and
R? is selected from (1-4C)alkyl, chloro and fluoro.
In a further aspect there is provided a compound of formula () or a salt or pro-drug
15  thereof, wherein:
HET-1 is selected from thiazolyl, thiadiazolyl, pyrazinyl and pyrazolyl; wherein HET-1 is
optionally substituted with (1-4C)alkyl;
R!is 1-fluoromethoxyprop-2-yl, 1,1-difluoromethoxyprop-2-yl or 1-trifluoromethoxyprop-
2-yl, particularly 1-fluoromethoxyprop-2-yl or 1,1-difluoromethoxyprop-2-yl;
20  R*is hydrogen, fluoro or chloro;
HET-2 is a 5 to 7 membered ring containing 1 to 3 heteroatoms independently selected
from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring
nitrogen atom is optionally substituted by a substituent selected from R? and a ring carbon
atom is optionally substituted by 1 or 2 substituents independently selected from R>;
25  R%is selected from benzyl, methyl and ethyl; and
R? is selected from methyl and fluoro.
In another aspect there is provided a compound of formula (I) or a salt or pro-drug
thereof, wherein:
HET-1 is selected from thiazolyl, thiadiazolyl, pyrazinyl and pyrazolyl; wherein HET-1 is
30  optionally substituted with (1-4C)alkyl;
R'is 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl, isopropyl, 1,3-difluoroprop-2-yl or 1-
hydroxy-but-2-yl;



I n anot her aspect there is provided a conpound of formula (1) or a salt or

pro-drug thereof, wherein: HET-I is selected fromthiazolyl, thiadiazolyl,
pyr azi nylwandogesezol yl ; wherein HET-1 is optionally sulpeTidBro@dordst h
(I-4Calkyl; Rl is |I-hydroxyprop-2-yl, |-methoxyprop-2-yl or isopropyl; R4

I's hydrogen, fluoro or chloro; HET-2 is a 5 to 7 nenbered ring containing 1
to 3 heteroatons independently selected,fromO N and S, wherein a ring
carbon or sulfur atomis optionally oxi &i sed and a ring nitrogen atomis
optionally substituted by a substituent selected fromR2 and a ring carbon

atomis OlRt“iisq{ﬁHglén%%&tcfﬂlcﬁg' by 1 or 2 substituents independently

sel ected from'R3; I's selected frombenzyl and (I-4Calkyl; and R3 is
sel ect ed HHEIR? {8la-410) Zahkmbsred Hihgcantamidg 1 kudhaerohtoma iddepérhientlyasfrertl t here is

provi ded 0, nd.of. formula (L) or salt .or _pro-drug. thereof, wherein:
e e SorcOPSUR ST TR strobe B bt B oo BRI e Sieas or y1
wher ei n Hairgen stompt bpitalally subgtisied bytaadbstiteht s(eleﬁtl’é@)ﬁ@hkw andRlrirgScarbon ;

| - hydr oxyprop-2-yl : R4 is hydrogen, fluoro or chloro; HET-2 is,a 5 to
member gd P{Oﬂgls Bﬁ?lﬁinﬁ isﬁl&tlﬁlt‘%/dg’@ W&t %Lﬁ%%nﬁiwa%f&@ﬂnéﬂ?qtiﬁ &un Bt ed from Q
N and S, \M%eg@'lelateaffoilrpgengﬂrgjg@rql_qc)aw;faua atomis optionally oxidised and a
ring nitrogen atomis optionally substituted by a substituent selected from

R2 and a N Agsetaiediomtlotrkybsklporar fpomubsti tuted by 1 or 2 substituents
i ndependegt 1Y 8ehRateP Spb bR ER prftAadaS SRlpBELESE hEAM RFBZY Late ST Mg 2N

et hyl; an
thereof, wherein:

10  HET-1 is selected from thiazolyl, thiadiazolyl, pyrazinyl and pyrazolyl; wherein HET-1 is

optionally substituted with (1-4C)alkyl;

R! is 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl, isopropyl or 1,3-difluoroprop-2-yl;

R* is hydrogen, fluoro or chloro;

HET-2 is a 5 to 7 membered ring containing 1 to 3 heteroatoms independently selected

15  from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring
nitrogen atom is optionally substituted by a substituent selected from R* and a ring carbon
atom is optionally substituted by 1 or 2 substituents independently selected from R>;

R? is selected from benzyl and (1-4C)alkyl; and
R’ is selected from (1-4C)alkyl, chloro and fluoro.

20 In another aspect there is provided a compound of formula (I) or a salt or pro-drug

thereof, wherein:

HET-1 is pyrazolyl, optionally substituted with methyl or ethyl;

R'is 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl, isopropyl or 1,3-difluoroprop-2-yl;
R*is hydrogen, fluoro or chloro;

25 HET-2is a5 to 7 membered ring containing 1 to 3 heteroatoms independently selected
from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring
nitrogen atom is optionally substituted by a substituent selected from R? and a ring carbon
atom is optionally substituted by 1 or 2 substituents independently selected from R;

R? is selected from benzyl and (1-4C)alkyl; and

30 R?is selected from (1-4C)alkyl, chloro and fluoro.

In another aspect there is provided a compound of formula (I) or a salt or pro-drug

thereof, wherein:



R3 is selected fromnethyl and fluoro.In a further aspect there is provided
a conpound of fornmula (I) or a salt or pro-drug thereof, wherein: HET-I is
sel ect ed woamdathsezol yl, thiadi azolyl, pyrazinyl and pyPrazaBzboc/onnssrei n
HET-1 is optionally substituted with (1-4Calkyl; Rl is

| - f1 uor omet hoxyprop-2-yl, |,l-difluoronmethoxyprop-2-yl or
1-trifluoronethoxyprop- 2-yl, particulajly |-fluoromethoxyprop-2-yl or

| ,1-difluoromethoxyprop-2-yl; R4 is hy ogen fluoro or chloro; HET-2 is a
5to 7 menbered ring containing 1 to 3 heteroatons independently sel ected

from O NiADel1 S pbheRe! iy AGRABADIPRY il om 1 5 optional ly

oxi di sed and a ring ogen"atomi1s option ubstituted by a
substi t ue® isbhpdroxspron-dil, Remethekygprap-2yl, WMO@M)M}, 1 8-dfiearoprep2yyl,

substi t ut ﬁggp%gllorqr}il}%r&%g‘? 15[ )nts i ndependent|y selected fromR3; R2 is

sel ect ed enz al kyl; and R3 is selected from (I|-4C) al kyl,
chl or o and®*fid mairagen) finoso brwhidrey aspect there is provided a corrpound of

thi azoyt e ith St oS0t ihinhaT i aSBRpRISmepadeials O

optional | ﬁoﬁUOSNlah&lSeﬂhéﬁtlhhr(ﬂg‘c&@bﬁbk@dlﬁu Rbmii§ ol%] Jnhll'@éﬂﬂﬁéd"%)ﬁ%@p 2-yl,
|, 1-difluorornethoxyprop-2- or 1-trifluoronet oxypro§ partlcularly

| - f 1 uor omBHtFRERY 6@6‘;}5 QPt}qnaB}’ S‘Fbﬂlm&idfbb’@dﬂb%ﬁ’ﬁteﬁb%@}a&eéﬁm@ andmm%ca Hpér ogen,
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het er oat o [ ndependent ted from O erein a ring carbon
or sul fur lhtlbwdcbd(fmbﬁmayﬂa}’ldékﬂﬂb%@dt saadd a ring nitrogen atomis

opti ongl | Ye5uRaliciHoAR RIS RRb MEHuofe! ected from R2 and a ring carbon

In a further aspect there is provided a compound of formula (I) or a salt or pro-drug
thereof, wherein:
HET-1 is pyrazolyl, optionally substituted with methyl or ethyl;
R! is 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl or isopropyl;
15 R*is hydrogen, fluoro or chloro;
HET-2 is a 5 to 7 membered ring containing 1 to 3 heteroatoms independently selected
from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring
nitrogen atom is optionally substituted by a substituent selected from R? and a ring carbon
atom is optionally substituted by 1 or 2 substituents independently selected from R®;
20  R*is selected from benzyl and (1-4C)alkyl; and
R’ is selected from (1-4C)alkyl, chloro and fluoro.
In a further aspect there is provided a compound of formula (I) or a salt or pro-drug
thereof, wherein:
HET-1 is N-methylpyrazolyl,
25 Rlis 1-hydroxyprop-2-yl;
R* is hydrogen, fluoro or chloro;
HET-2 is a 5 to 7 membered ring containing 1 to 3 heteroatoms independently selected
from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring
nitrogen atom is optionally substituted by a substituent selected from R? and a ring carbon
30  atom is optionally substituted by 1 or 2 substituents independently selected from R;
R? is selected from benzyl, methyl and ethyl; and

R? is selected from methyl and fluoro.



atomis optionally substituted by 1 or 2 substituents independently
selected fromR3; R2 is selected frombenzyl, nethyl and ethyl; and R3 is
sel ect ed woamemsdrgl and fluoro. I n another aspect ther@CrsGR@VIoNsd a
conpound of forrmula (I) or a salt or pro-drug thereof, wherein: HET-1 is
selected fromthiazolyl, thiadiazolyl, pyrazinyl and pyrazolyl; wherein
HET-1 is optionally substituted with (1L44C alkyl; Rl is |-hydroxyprop-2-yl,
| - met hoxyprop-2-yl, isopropyl, |,3-difluoroprop-2-yl or 1-

hydr oxy-but-2-yl ;R4 is hydrogen, fluoro or chloro; HET-2 is a 5to 7

menbered ring GONARNS Rfecl bR @ﬁwg&g ?Sé»ﬂgc?gﬂd%??&ﬁﬂﬁﬁ@t&?ﬁlsﬁﬁbﬁﬁéﬁgueédr om G

N and S, wherein a ring carbon mis optionally o and a
ring nitr dgeavlawheneinis optional ly substituted by a substituent selected from

R2 and a gy t ' L.onal |y substituted by 1 or 2 substituents
[ ndependeHElicl?/1 %yyg%?gg Og{r}%ﬂr%ﬁﬁg?gs te|adsvwse gg‘?’fecﬁ eﬂ}ygm benzyl and (I-4C)al kyl;
and R3 i sRe& efinedmithoxyprop-2§),dl kiiflnorohletogymogs2 i uoI-@ifluoforadiidxyfopas pect

there s provided oppound, of fo la (1)..or a salt or _pro-drug thereof,
wher ei #1: _qagfcglailgﬁé@%@gngpwmpéiﬁoqrw1,-&1@H?rgme§9wpg—zﬁgﬁ” azinyl and
pyrazol yl R*wigidedgenHEbrd o chic@@t i onal |y substituted with (1-4Calkyl; RL i is
| - hydr oxyprop-2-yl, |-methoxyprop-2-yl, isopropyl or |,3-difl uoroprop-2-yl;
R4 is hyd%@&g%}s %3 (o memsberedhiing eontaine btq Shefergatoms mdspsndentlycrelerisd

Cont i ek ko stas oapsLadepeninn Lnsel gy (ARGl S,

nitrogen atom is optionally substituted by a substituent selected from R* and a ring carbon

10 atom is optionally substituted by 1 or 2 substituents independently selected from R’;
R? is selected from benzyl and (1-4C)alkyl; and
R’ is selected from (1-4C)alkyl, chloro and fluoro.

In a further aspect there is provided a compound of formula (I) or a salt or pro-drug

thereof, wherein:

15  HET-1 is N-methylpyrazolyl;
R!is 1-fluoromethoxyprop-2-yl, 1,1-difluoromethoxyprop-2-yl or 1-trifluoromethoxyprop-
2-yl, particularly 1-fluoromethoxyprop-2-yl or 1,1-difluoromethoxyprop-2-yl;
R*is hydrogen, fluoro or chloro;
HET-2 is a 5 to 7 membered ring containing 1 to 3 heteroatoms independently selected

20  from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring
nitrogen atom is optionally substituted by a substituent selected from R? and a ring carbon
atom is optionally substituted by 1 or 2 substituents independently selected from R>;
R? is selected from benzyl, methyl and ethyl; and
R’ is selected from methy! and fluoro.

25 In another aspect there is provided a compound of formula (I) or a salt or pro-drug
thereof, wherein:
HET-1 is pyrazolyl, pyrazinyl or thiadiazolyl, optionally substituted with methyl or ethyl;
R!is 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl, tetrahydrofuranyl, 1,3-difluoroprop-2-yl,
isopropyl or 1-hydroxybut-2-yl;

30  R*is hydrogen, fluoro or chloro;
HET-2 is a 5 to 7 membered ring containing 1 to 3 heteroatoms independently selected

from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring



nitrogen atomis optionally substituted by a substituent selected fromR2
and a ring carbon atomis optionally substituted by 1 or 2 substituents

i ndependewbl2gossiebeet ed from R3; R2 is sel ected from benrgir/Gardog/do188C) al kyl ;
and R3 is selected from (l-4C)al kyl, chloro and fluoro. In another aspect
there is provided a conpound of fopnula (1) or a salt or pro-drug thereof,
wherein: HET-1 is pyrazolyl, optionallssubstituted with methyl or ethyl;
R1 is |-hydroxyprop-2-yl, I-nethoxyprop 2-yl, isopropyl or

|, 3-di fluoroprop-2-yl; R4 is hydrogen, quoro or chloro; HET-2 is a 5 to 7

menber ed hitRges HObAL Bf)tﬂglaﬁy ms&u!aew ra@ﬁﬁs‘ﬁﬂfenﬂ RALRE HIGR? aﬁds.l%g%g nf romQ

N and S, wherein a ring carbon or fur atomi1s optionall |sed and a
ring nit ré@éwsapwaﬂlg selpstitugasayl 1y0rs7-Lﬂ§bit1WthSedd€twn®n§u b@tqtetdfemn Réel ected from

R2 and a ke u l,0r 2 substituents
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|,3-diflu rop-2-y | sopropyl. or I-hydrox but - 2- R4 i s hydrogen,
fluoro or bFScPY“}ZIE 1, pyraging! e thigdiazqlynprtioaal xsqbgtlteéﬁﬁvaqh@%yl o ¢thy13
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or sulfur atomi1s optional %g oXi d and a ring nitrogen ato
opt i onal | ysoBppEL et lohysldonypu -ﬁhmptttb@mhegéi%i @dmfsubmﬂml mymatolyl (ieng car bon

10  NH-pyrazolyl), R' is selected from 1-methoxyprop-2-yl, isopropyl, and tetrahydrofuranyl,
R* is hydrogen, fluoro or chloro;

HET-2 is a 5 to 7 membered ring containing 1 to 3 heteroatoms independently selected
from O, N and S, wherein a ring carbon or sulfur atom is optionally oxidised and a ring
nitrogen atom is optionally substituted by a substituent selected from R? and a ring carbon

15  atom is optionally substituted by 1 or 2 substituents independently selected from R>;

R? is selected from benzyl, (1-4C)alkoxy(1-4C)alkyl and (1-4C)alkyl; and

R? is selected from (1-4C)alkyl, chloro and fluoro, (particularly (1-4C)alkyl and fluoro).
In another aspect there is provided a compound of formula (I) or a salt or pro-drug

thereof, wherein:

20  HET-1 is pyrazolyl, pyrazinyl or thiadiazolyl, optionally substituted with methyl or ethyl;
R'is 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl, tetrahydrofuranyl, 1,3-difluoroprop-2-yl,
isopropyl or 1-hydroxybut-2-yl; except that when HET-1 is unsubstituted pyrazolyl (ie
NH-pyrazolyl), R is selected from 1-methoxyprop-2-yl, isopropyl, and tetrahydrofuranyl;
R* is hydrogen, fluoro or chloro;

25  the bicyclic system formed by HET-2 fused to the benzo ring is selected from formulae A
to L as hereinbefore defined;

R? is selected from benzyl, (1-4C)alkoxy(1-4C)alkyl and (1-4C)alkyl; and
R’ is selected from (1-4C)alkyl, chloro and fluoro, (particularly (1-4C)alkyl and fluoro).
In another aspect there is provided a compound of formula (I) or a salt or pro-drug
30 thereof, wherein:

HET-1 is pyrazolyl, pyrazinyl or thiadiazolyl, optionally substituted with methyl or ethyl;



atomis optionally substituted by 1 or 2 substituents independently
selected fromR3; R2 is selected frombenzyl and (l-4C)alkyl; and R3 is

sel ect ed woamg12s92) al kyl , chloro and fluoro. In a furtirer/GERRpenisshere i s
provi ded a conmpound of formula (1) or a salt or pro-drug thereof, wherein:
HET-1 is pyrazolyl, optionally substituted with methyl or ethyl; Rl is

| - hydr oxyprop-2-yl, |-nethoxyprop- 2-y|_2%r_ i sopropyl; R4 is hydrogen, fluoro
or chloro; HET-2 is a 5 to 7 nenbered ring containing 1 to 3 heteroatons

i ndependently selected fromO N and S, wherein a ring carbon or sulfur

atomis opfi i di i nj.t | LSy.eptionall

substi t ut gﬂhﬁgﬁ%&éﬁﬁ’g q%ggﬁtﬁé}g?ég{og?fﬂ Vi {8%15@?‘%%%@”?? hdéﬁlgoé?%o "lz?ﬁ{’om is
opt i onal | ysopropgl artldliyeldoxdyputi2-gl, eZeptthatwicn dii1s1 isndeystitentjyyazel Get ed from
R3;, R2is | ect friam benzyl and (I|-4C)alkyl. and R3.is selected from
(- 40 al RREPERAE e FriodpRen HspBED g S B licd a
conpound affe Higfctitibyateld Jor@ed By HEITt2 Rkedd thetieusp filiek @@ formuher;ei n: HET-1 is
N-net hyl pyrazolyl; Rl is |-hydroxyprop-2-yl; R4 is hydrogen, fluoro or
chloro; HET-2 is a 5 to 7 nmenbered ring cdhtaining 1 to 3 heteroatons

i ndependently selected fromO N and S, rein a ring carbon or sulfur
atomis optionally oxidised and a ri rgeQg pgen atomis optionally
substituted by a substituent selected fry®R2 and a ring carbon atomis
optionally substituted by 1 or 2 suESQt/nts i ndependently sel ected from
R3;

5 Z
wherein R” is hydrogen or fluoro, Z' is CH, or NR*, R**is hydrogen or methyl, and Z is
C(=0) or SO..
In another aspect, Aspect A, there is provided a compound of formula (I) or a salt
or pro-drug thereof, wherein:

10  HET-1 is pyrazolyl, methylthiadiazolyl (particularly 3-methyl-1,2,4-thiadiazol-5-yl), or
optionally substituted pyrazinyl, wherein optional substituents are selected from methyl
and ethyl;

R!is 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl, tetrahydrofuranyl, 1,3-difluoroprop-2-yl,
isopropyl or 1-hydroxybut-2-yl; except that when HET-1 is unsubstituted pyrazolyl (ie

15  NH-pyrazolyl), R is selected from 1-methoxyprop-2-yl, isopropyl, and tetrahydrofuranyl,;
the bicyclic system formed by HET-2 fused to the benzo ring is of formula Z;
wherein R” is hydrogen or fluoro, Z' is CH, or NR*, R**is hydrogen or methyl, and Z? is
C(=0) or SO..

In another aspect there is provided a compound of formula (I) or a salt or pro-drug

20  thereof, wherein:

HET-1 is pyrazolyl, pyrazinyl or thiadiazolyl, optionally substituted with methyl or ethyl;
Rlis 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl, tetrahydrofuranyl, 1,3-difluoroprop-2-yl,
isopropyl or 1-hydroxybut-2-yl; except that when HET-1 is unsubstituted pyrazolyl (ie
NH-pyrazolyl), R! is selected from 1-methoxyprop-2-yl, isopropyl, and tetrahydrofuranyl;

25  the bicyclic system formed by HET-2 fused to the benzo ring is selected from formulae E,
F, G and H, particularly E, F and G;



R2 is selected frombenzyl, methyl and ethyl; and R3 is selected from
methyl and fluoro.In a further aspect there is provided a conpound of
formul a (WP 2006/25%alt or pro-drug thereof, wherein: HETPCTIGB2pywmmzssiyl ,
optionally substituted with methyl or ethyl; Rl is

| - f1 uor omet hoxyprop-2-yl, |,l-difluoronmethoxyprop-2-yl or

1-trifl uoronmethoxyprop- 2-yl, particulgg.y | - fl uor omet hoxyprop-2-yl or

|, -difluoromethoxyprop-2-yl; R4 is hydrogen, fluoro or chloro; HET-2 is a
S to 7 nmenbered ring containing 1 to 3 heteroatons independently selected
fromQO N and S, wherein a ring carbon or sulfur atomis opt Qnally

oxi dised and a ri N trogenyateq its optronal ubstrtut

substi t uent t"rode;?S @ ri ng ca s optr @I I

substi t ut gga *subst tu SR ndep / R'ect e za,tn i's
sel ected frombergyl and (I | kyl ; selected fr0r kalkyl
chloro and fluoro. In a further aspect there s provrded a d@npound of
formula (1) or &salt or pro-dmug thereof, wheregn: HET-1 is
N—nethylpy&ﬁggﬁyﬁemﬁﬁqkﬁ I-quoronethoxyprop 2-yl,

|, 1-difluoronmethoxyprop-2-yl or 1- trrquoronethoxyprop 2-yl, particularly
| “f 1 uor omd¥ He & ¥®P§§U21W¥m%w .| - di fl uor omet hoxyprop-2-yl; R4 is hydrogen,
fluoro or ered ring containing 1 to 3
heteroatogghéﬁiepgﬁggﬂ y secég%gég?ggﬁ?o N and S, wherein a ring carbon
or sul fur at oml snothst hepaetl AgpeokBahereds modded  ¢amgponind phHipemulaiidor & salt
optional | b a Substituent selected fromR2 and a ring carbon
atomis o%??%hé%ky%suggﬁ%% Uted by 1 or 2 substituents independently

sel ect ed fHEI¥ R3pyrazolyl, methylthiadiazolyl (particularly 3-methyl-1,2,4-thiadiazol-5-yl), or

optionally substituted pyrazinyl, wherein optional substituents are selected from methyl
and ethyl;

10  R!is I-hydroxyprop-2-yl, 1-methoxyprop-2-yl, tetrahydrofuranyl, 1,3-difluoroprop-2-yl,
isopropyl or 1-hydroxybut-2-yl; except that when HET-1 is unsubstituted pyrazolyl (ie
NH-pyrazolyl), R' is selected from 1-methoxyprop-2-yl, isopropyl, and tetrahydrofuranyl,
the bicyclic system formed by HET-2 fused to the benzo ring is selected from formulae E,
F, G and H, particularly E, F and G;

15  both R*® are hydrogen;

R**is hydrogen or methyl;
R* is hydrogen or fluoro, particularly hydrogen.

In another aspect, Aspect C, there is provided a compound of formula (I) or a salt
or pro-drug thereof, wherein:

20  HET-1 is selected from pyrazinyl (optionally substituted with methyl), pyrazolyl
(optionally substituted on carbon by methyl), methylthiadiazolyl (particularly 3-methyl-
1,2,4-thiadiazol-5-yl), thiazolyl (optionally substituted with methyl), pyridyl (optionally
substituted by fluoro) and isoxazolyl,

R! is 1-hydroxyprop-2-yl, 1-methoxyprop-2-yl, tetrahydrofuranyl, 1,3-difluoroprop-2-yl,

25  isopropyl or 1-hydroxybut-2-yl; except that when HET-1 is unsubstituted pyrazolyl (ie
NH-pyrazolyl), R' is selected from 1-methoxyprop-2-yl, isopropyl, and tetrahydrofuranyl;
the bicyclic system formed by HET-2 fused to the benzo ring is of formula Z;
wherein R* is hydrogen or fluoro, Z' is CH, or NR®, R**is hydrogen or methyl, and Z? is
C(=0) or SO,.



R2 is selected frombenzyl, methyl and ethyl; and R3 is selected from

met hyl and fluoro. In another aspect there is provided a conpound of
formul a (WP 2006/25%alt or pro-drag thereof, wherein: HETPCTIGB2pywmmzssyl ,
pyrazi nyl or thiadiazolyl, optionally substituted with methyl or ethyl; Rl
i s |-hydroxyprop-2-yl, |-nethoxyprop-2-yl, tetrahydrofuranyl,

|, 3-difluoroprop-2-yl, isopropyl or |-hydroxybut-2-yl; R4 is hydrogen,
fluoro or chloro; HET-2 is a 5 to 7 nmeribered ring containing 1 to 3

het er oat ons i ndependently selected fromO N and SBmherein a ring carbon or
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F, G and H, particularly E, F and G;
both R** are hydrogen;
R**is hydrogen or methyl;
R* is hydrogen or fluoro, particularly hydrogen.
15
Further preferred compounds of the invention are each of the Examples (and their
salts and pro-drugs), 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 and salts and pro-drugs thereof.

20 Particular compounds of the invention include any one or more of:
3-[(2,2-difluoro-1,3-benzodioxol-5-yl)oxy]-5-[(1S)-2-hydroxy-1-methylethoxy]-N-(1-
methyl-1H-pyrazol-3-yl)benzamide;
3-(1,3-benzodioxol-5-yloxy)-5-[(1S)-2-hydroxy-1-methylethoxy]-N-(1-methyl-1H-
pyrazol-3-yl)benzamide;

25 3-[(8-fluoro-2,3-dimethyl-4-ox0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-[(1S)-2-
hydroxy-1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-[(1S)-2-hydroxy-
1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(15)-2-hydroxy-1-methylethoxy]-5-[(1-methyl-1H-indol-5-yl)oxy]-N-(1-methyl-1H-

30 pyrazol-3-yl)benzamide;
3-(2,3-dihydro-1-benzofuran-5-yloxy)-5-[(1S)-2-hydroxy-1-methylethoxy]-N-(1-methyl-
1H-pyrazol-3-yl)benzamide;



atomis optionally substituted by 1 or 2 substituents independently
selected fromR3; R2 is selected frombenzyl, (I-4C)al koxy(l-4C)al kyl and
(1-4C) al kyb;20edsR2 is sel ected from (I-4C)alkyl, chlorecareBhicumiss;
(particularly (1-4Calkyl and fluoro). In another aspect there is provided

a conpound of formula (1) or a salt or pro-drug thereof, wherein: HET-I is
pyrazolyl, pyrazinyl or thiadiazolyl, optionally substituted with methyl or
ethyl; Rl is |-hydroxyprop-2-yl, |-methoxyprop-2-yl, tetrahydrofuranyl,

|, 3-di fluoroprop-2-yl, isopropyl or I|-hydroxybut-2-yl; except that when

HET-1 is BQ%@&Lhﬁd%ﬁdl H:)éfl@?e‘éﬂo}dr] { i a1-dopy! 3?%‘% q 1}15&% 41?{ Eﬁjﬁ?o ked from

| - met hoxypr op- 2- yI I"'sopropyl, and tetrahy

rogen,

fluoro orYBhW@@@lethe blcycllc system forned by HET 2 fused to the benzo

Cel oot od from Ronsy PSR ER S ey S R RL RS P i ra | <

sel ected Wbbnm@mnﬁﬁaalkyl chloro and fluoro, (particularly (I-4C)alkyl and
quorog
salt of

t hi adi azOlhydiroxﬁlmIm&ﬁﬂéth&xﬁQb@ﬁ-m&ﬂiﬁlﬁﬂ{%faﬂol@gl dnz@hidet hyl ; Rl is
I-hydroxy é I-nethox rop-2-yl, tetra ydrofuran

,3-di fl uﬁrtﬁﬁbw 9-flpororasesegr B&HS -teraliydppy bift-beyaspzepingg yl)@sy&édﬂ&)ﬂat when
HET- | i s wwa,stmﬁaﬁﬁ@th&w]@zg Mbth§i- B kR A ry&aﬁ&am dRl is selected from
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and tetfahydrofuran t he bicyclic system
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3-[(1S)-2-hydroxy-1-methylethoxy]-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide; and/or
3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-1-methyl-
2-(methyloxy)ethyl]oxy }-N-(1-methyl-1H-pyrazol-3-yl)benzamide; and
3-[(1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(1S)-2-hydroxy-1-
methylethyl]oxy }-N-(1-methyl-1H-pyrazol-3-yl)benzamide; and/or
3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-5-{[(1S)-1-
methyl-2-(methyloxy)ethyl]oxy}-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(8-chloro-2,3-dimethyl-4-oxo-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-{[(1S)-1-
methyl-2-(methyloxy)ethyl]oxy}-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(1-ethyl-
1H-pyrazol-3-y1)-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy} benzamide;
3-[(2,3-dimethyl-4-ox0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethyl]oxy}-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
N-(1-ethyl-1H-pyrazol-3-yl)-3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(4-methyl-5-
0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy|benzamide;
3-{[(15)-1-methyl-2-(methyloxy)ethyl]oxy}-5-[ (4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-{[2-fluoro-1-(fluoromethyl)ethyl]oxy}-5-[(9-fluoro-4-methyl-5-0x0-2,3,4,5 ~tetrahydro-
1,4-benzoxazepin-8-yl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy] -N-(1-ethyl-
1H-pyrazol-3-y1)-5-{[(18)-2-hydroxy-1-methylethylJoxy } benzamide;



I n anot her aspect, Aspect A there is provided a conpound of formula (1) or
a salt or pro-drug thereof, wherein: HET-1 is pyrazolyl, nethylthiadiazolyl
(parti culaolzgoedreethyl -1, 2, 4-t hi adi azol -5-yl), or opti oralrigB2sesowissyut ed
pyrazi nyl, wherein optional substituents are selected from nethyl and
ethyl; RL is |-hydroxyprop-2-yl, |-methoxyprop-2-yl, tetrahydrofuranyl,

|, 3-difiuoroprop-2-yl, isopropyl or |-hydroxybut-2-yl; except that when
HET-1 is unsubstituted pyrazolyl (ie N-pyrazolyl), Rl is selected from

| - met hoxyprop-2-yl, isopropyl, and tetrahydrofuranyl; the bicyclic system

formed by sHgl -cﬁosou&ﬁgtfg,pstoggg%gﬁ%‘@w&%g a0k %‘ﬁé—g-ryﬁgﬁﬁ?é[< 22 i

hydr ogen or fluoro
C(O or S@@th}’llﬁhsd)mt»’]ﬁHr(lasq:ibxitlH—hﬁamlBsyl)d»emnﬂ«m;l a conpound of forrrul a (1)

I - t f i n; zol yl yr a2| nyl or
Ohi adi azorai- Ry R Aok iR e Bt ors 1 Aofetaty o Beplaren
| - hydr oxy gi)ogpy]2N- y1-methyer;Hkp;zmzpr lgl.p})Beryhmldge&ﬂdahydr of ur anyl C that when
r ox ce
Her 1 Ps BB dimes I 4-Bitstio Ty Aaop s R ST ot 11 om
| - met hOwaﬁﬂiﬁoxé'thyl)pﬁ@m]&@}}LN (ﬁﬂﬁtHyﬁﬁH%Y&Bpi 5}[)9&%!1@& dprcyclic system

formed by HET-2 fus benzo ring i's selécted fromfornulae E, F, G

and H, pactl(lelndioxidp-23- dﬂJYéWdl -rgethienrBe) eyt SHYd S darethyR2a i s hyd [1 ogen or
Aopoct B, T h A O AR P S P T0. L salt or provar ag
t her eof , Whdrahyl:1H-pyrazol-3-yl)- 3 {[(1 S) -2-hydroxy-1-methylethylloxy }-5-[(4-methyl-5-o0xo-

10 2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy|benzamide;
N-(1-ethyl-1H-pyrazol-3-y1)-3-[(9-fluoro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy } benzamide;
3-[(9-fluoro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-5-{[(1S)-1-
methyl-2-(methyloxy)ethyl]oxy }-N-(1-methyl-1H-pyrazol-3-yl)benzamide;

15 3-[(7-ﬂuoro-4-methy1—5—oxo-2,3,4,5 -tetrahydro-1,4-benzoxazepin-8-yl)oxy]-5-{[(1S)-1-
methyl-2-(methyloxy)ethylJoxy }-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(1-methyl-
1H-pyrazol-3-yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;
3-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(1-methyl-1H-

20  pyrazol-3-yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide; and/or
3-{[(15)-1-methyl-2-(methyloxy)ethyl]Joxy}-N-(1-methyl-1H-pyrazol-3-yl)-5-[(2,2,3-
trimethyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]benzamide;
N-(1-methyl-1H-pyrazol-3-yl)-3-[(3S)-tetrahydrofuran-3-yloxy]-5-[(2,2,3-trimethyl-4-0xo-
3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]benzamide;

25 3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy}-N-(5-methylpyrazin-2-y1)-5-[(2,2,3-trimethyl-
4-0x%0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy|benzamide;
3-{[(18)-1-methyl-2-(methyloxy)ethyl]oxy}-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(3-methyl-4-o0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-(1-methyl-1H-pyrazol-3-

30 yI)-5-[(35)-tetrahydrofuran-3-yloxy]benzamide;
3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy}-5-[(3-methyl-4-oxo0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-(5-methylpyrazin-2-yl)benzamide;



HET-1 is pyrazolyl, nethylthiadiazolyl (particularly
3-nethyl-1,2,4-thiadi azol -5-yl), or optionally substituted pyrazinyl,
wher ei n opOi2eewal2swabsti tuents are sel ected from net hyl aow/Ga2hgea01$81 i s

| - hydr oxyprop-2-yl, |-nethoxyprop-2-yl, tetrahydrofuranyl,

|, 3-di fluoroprop-2-yl, isopropyl or I|-hydroxybut-2-yl; except that when
HET-1 is unsubstltuted pyrazolyl (ie Ngpyrazolyl), Rl is selected from

| - met hoxyprop-2-yl, isopropyl, and tetrahydrofuranyl; the bicyclic system
formed by HET-2 fused to the benzo ring is selected from formul ae E, F, G

and H, pa@ta{@@lc%laﬂiyl% [(ﬁaeap%&maﬁﬁm'%ﬁa.sai a}lgafﬁrzgﬂ?@dbel% aglf% shydrogen or

methyl; R4 I's g/ rogen or fluodro, particufar ggen n anot her aspect,
Aspect C, Yio&rk 1{51& meﬂéfh%(m@thmbmmhdlﬁﬁxsf}emﬂmﬂ(}ﬂ)1Hepyrwoi‘ra4 t or pro-drug
t her eof SLELRigelET-1 is selected from pyrazinyl (optionally substituted
W th rreth , pyrazolyl (optionally substituted on carbon by nethyl),

met hyl t hi 3ei{22alimbthylshf(thietiylay)etBylaiony3l4-diRydre2h- B8ibaaakasiny!l ), thi azol yl

opti opal | ri ptionally substituted by
1£ I Eor o? é}oﬁgﬁsé{g e&?yqpyﬁizu? s Wi%@%&?%%‘ggé a%T%'YIPX SRERET op- 2- yI |
tetr ahydr GE U2 anditnethy]- B (etiefty s RistRA}-2-0xb-3 4- &ﬁj‘rﬂr@&ﬂ 1,9!behzoR¥A-9Xybut - 2-yl;
except thaﬁ WTIQ HET-1 1s unsubstituted pyrazo (ie NH-pyrazolyl), Rl is
sel ected PHORYI-NeetrBEeRn-2:-3)- [(13§25E9Fré]ﬁ$dlr0f“@ﬁt§ YIQ’EW]WQFFI@PW anyl ; the

bi cyclic sygtiemimuars Z ol f formJIaZ
wherein Rz {Is[(s 2dro glgj?ﬂe?!ﬁuglrggggéiﬂl[(g%&}gg 4% §4 Hi a 2%s(?’r?ydrogen or

methyl, a r’@enzzzazlw yIoN-(Samthyhpyaarin- ﬁe/ﬂ)ba@p@&e As pect D, there is

providgd a. {f@l@@-@%}qro%- 1“-18&?[91 &yf]!ﬁ)y}%—[(?—11%6%111};1—4—0)(0-3 ,;4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;
3-[(2,2-dimethyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-(5-methylpyrazin-2-
yD-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;
3-[(2,2-dimethyl-4-ox0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-{[(18)-1-methyl-2-

15 (methyloxy)ethylJoxy}-N-(5-methylpyrazin-2-yl)benzamide;
3-[(2-methyl-1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(1S)-1-
methyl-2-(methyloxy)ethyl]oxy }-N-(5-methylpyrazin-2-yl)benzamide;
3-[(1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethyl]oxy }-N-(5-methylpyrazin-2-yl)benzamide;

20 3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy}-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-1H-pyrazol-3-ylbenzamide;
3-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-1H-pyrazol-3-yl-5-[(3S)-
tetrahydrofuran-3-yloxy]benzamide;
3-[(1-methylethyl)oxy]-5-[(3-methyl-4-ox0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-

25  1H-pyrazol-3-ylbenzamide;
3-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-(5-methylpyrazin-2-yl)-
5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;
3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(5-
methylpyrazin-2-yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;

30 N-(5-methylpyrazin-2-yl)-3-[(1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl)oxy]-5-[(3S)-
tetrahydrofuran-3-yloxylbenzamide;



or pro-drug thereof, wherein: HET-1 is selected frompyrazinyl (optionally
substituted with nethyl), pyrazolyl (optionally substituted on carbon by
nmet hyl ), wethydi2ed7adi azol yl (particularly 3-nethyll, 2, 2ctrléBdiczmodss5-yl ),
thiazolyl (optionally substituted with nethyl), pyridyl (optionally
substituted by fiuoro) and isoxazolyl; Rl is |-hydroxyprop-2-yl,

| - met hoxyprop-2-yl, tetrahydrofuranyl,_4, 3-difluoroprop-2-yl, isopropyl or
| - hydr oxybut - 2-yl; except that when HET-1 is unsubstituted pyrazolyl (ie
NH- pyrazolyl), Rl is selected froml-nethoxyprop-2-yl, isopropyl, and
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ring is selected fromfornulae & F, and G both
R3a are hy@Sptpemhydrofarans3-ylyxlylbepegamisie; met hyl ; R4 is hydrogen or fiuoro,

par ol el INALORT AT R SRS oAl O LB ERROn o<
provi des amethyl-CHefethylwgpeiytiery }-Hsiibpyrapdl-3tylserzmviief i on. I n further aspects,
Exarpl oo 4 LA 2 s Goglisa £ R Sesaine | WSS OB BRI ne
gn\[/((agt IZOSf??ﬁ??gﬂfﬂlgm%?g%gflo%f&%gilyllgex%/nind% E (1'S)-2-hydroxy-|-met hyl et hoxy
] - N (1 met Ryl(&51digxjsior b dihydrosd-h Srheapar@hiepin-8-yloxy]-5- {[(15)-1-methyl-2-
S : § |+ 3 DeREOMyBX LIt s reltyhpstard- DY BbGHAmIqeT®t Ny ! ethoxy] - (1 - et hyl -
3-[(8-flu ér{dizlﬁé-s -rofthd t2{hetlnd orsydetiay Lipxpl} Blt-metdh-5-080-B Ak bictrzhylr a1y ) oxy] - 5- [
(1) -2y benzoxazepin-8-yl)oxy]-N-(5-methylpyrazin-2-yl)benzamide;
3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy}-5-[ (4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-1H-pyrazol-3-ylbenzamide;
3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[ (4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;

15 3-[(1-methylethyl)oxy]-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-
yhoxy]-N-1H-pyrazol-3-ylbenzamide;
3-{[(1S)-2-hydroxy-1-methylethyl]oxy}-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-(5-methylpyrazin-2-yl)benzamide;
3-[(2,3-dimethyl-4-o0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-{[(1S)-2-hydroxy-1-

20  methylethyl]oxy}-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;
3-{[(1S)-2-hydroxy-1-methylethyl]oxy}-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;
3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-1-methyl-
2-(methyloxy)ethyl]oxy}-N-(5-methylpyrazin-2-yl)benzamide;

25 3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-1-methyl-
2-(methyloxy)ethyljoxy}-N-1H-pyrazol-3-ylbenzamide;
3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(18)-2-
hydroxy-1-methylethyl]oxy } -N-(5-methylpyrazin-2-yl)benzamide;
3-[(5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1 S)-2-hydroxy-1-

30  methylethyljoxy}-N-(5-methylpyrazin-2-yl)benzamide;and
3-[(5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethyl]oxy}-N-1H-pyrazol-3-ylbenzamide;



hydr oxy- 1-net hyl et hoxy]-N-(I -nethyl- 1H pyrazol-3-yl)benzam de;
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S) - | - met h¥-d1- ezﬁs(lriﬁ -Ayrpet 3y d)-Bryl [l Dk i meppyl-2 (mthy;dxy)lemyb]ma}z&[(43m;thylbﬁenzam de;
T LS et i N ey fogaRGa ) 2o D)o
1- net hyl - BH{@$) éﬂﬂﬂth}ﬂ-@dﬂ)dﬂ@d@@hdthi}é]oxyhdl[(ﬁ-methyl 5-0x0-2,3,4,5-tetrahydro-1,4-

3 [ ( g e (r:] 2 1) gtggﬁzﬁplg%yl %c)\((];-flo (51 ?ettl?l ﬁ-g;)?rtag_o @ }q benzamlde
N-(1-ethyl-1H-pyrazol-3-y1)-3-{[(1S)-2-hydroxy-1-methylethyl]oxy}-5-[(4-methyl-5-0x0-
2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]benzamide;

15 3-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(1-methyl-1H-
pyrazol-3-yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;
3-{[(18)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-(1-methyl-1H-pyrazol-3-

20 yD)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;
3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-(5-methylpyrazin-2-yl)benzamide;
3-{[(15)-2-hydroxy-1-methylethyl]oxy }-5-[ (3-methyl-4-o0x0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-(5-methylpyrazin-2-yl)benzamide;

25 3-[(2-methyl-1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(1S)-1-
methyl-2-(methyloxy)ethyl]oxy}-N-(5-methylpyrazin-2-yl)benzamide;
3-[(1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethyl]oxy } -N-(5-methylpyrazin-2-yl)benzamide;
3-{[(15)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-

30  benzoxazin-7-yl)oxy]-N-1H-pyrazol-3-ylbenzamide;
3-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-1H-pyrazol-3-yl-5-[(3S)-
tetrahydrofuran-3-yloxy]benzamide;
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hydroxy-1-methylethyl]oxy }-N-(5-methylpyrazin-2-yl)benzamide;
3-[(5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-2-hydroxy-1-
methylethyl]Joxy }-N-(5-methylpyrazin-2-yl)benzamide;and
3-[(5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-1-methyl-2-
20  (methyloxy)ethyl]oxy }-N-1H-pyrazol-3-ylbenzamide;
or a pharmaceutically-acceptable salt or pro-drug thereof.
The compounds of the invention may be administered in the forn~1 of a pro-drug.
A pro-drug is a bioprecursor or pharmaceutically acceptable compound being
degradable in the body to produce a compound of the invention (such as an ester or
25  amide of a compound of the invention, particularly an in-vivo hydrolysable ester).
Various forms of prodrugs are known in the art. For examples of such prodrug
derivatives, see:
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985);
30 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen;
c) H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H.
Bundgaard p. 113-191 (1991);
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An in-vivo hydrolysable ester of a compound of the invention containing a
15 hydroxy group includes inorganic esters such as phosphate esters (including
phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and related compounds which as
a result of the in-vivo hydrolysis of the ester breakdown to give the parent hydroxy
group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and
2,2-dimethylpropionyloxy-methoxy. A selection of in-vivo hydrolysable ester forming
20 groups for hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and
phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and N-
(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and
carboxyacetyl.
A suitable pharmaceutically-acceptable salt of a compound of the invention is, for
25  example, an acid-addition salt of a compound of the invention which is sufficiently basic,
for example, an acid-addition salt with, for example, an inorganic or organic acid, for
example hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic
acid. In addition a suitable pharmaceutically-acceptable salt of a benzoxazinone derivative
of the invention which is sufficiently acidic is an alkali metal salt, for example a sodium or
30  potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an

ammonium salt or a salt with an organic base which affords a physiologically-acceptable
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of a disease mediated through GLK, in particular type 2 diabetes.
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The compound is suitably formulated as a pharmaceutical composition for use in this

15  way.

According to another aspect of the present invention there is provided a method of
treating GLK mediated diseases, especially diabetes, by administering an effective amount
of a compound of Formula (I) or salt or pro-drug thereof, to a mammal in need of such
treatment.

20 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 and impaired glucose tolerance.

As discussed above, thus the GLK/GLKRP system can be described as a potential

25  “Diabesity” target (of benefit in both Diabetes and Obesity). Thus, according to another
aspect of the invention there if provided the use of a compound of Formula (I) or salt,
solvate or pro-drug thereof, in the preparation of a medicament for use in the combined
treatment or prevention of diabetes and obesity.

According to another aspect of the invention there is provided a compound of

30  Formula (I) as defined above, or a salt or prodrug thereof for use as a medicament for the
combined treatment or prevention, particularly treatment, of diabetes (particularly type 2

diabetes) and obesity.
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Favourable toxicity profile may be demonstrated, for example, by use of an Ames
15 test assay, and/or by testing against the hERG ion channel. A favourable metabolic profile
may mean, for example, reduced rate of metabolism, leading to reduction 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).
20 For example, compounds of Aspects A to D may have favourable toxicological
profiles.

The compositions of the invention may be in a form suitable for oral use (for
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,
dispersible powders or granules, syrups or elixirs), for topical use (for example as creams,

25  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 rectal dosing). Dosage forms

30  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
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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,
calcium phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is

15  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,
methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone,
gum tragacanth and gum acacia; dispersing or wetting agents such as lecithin or

20  condensation products of an alkylene oxide with fatty acids (for example polyoxethylene
stearate), or condensation products of ethylene 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 polyoxyethylene sorbitol

- monooleate, or condensation products of ethylene oxide with long chain aliphatic alcohols,

25  for example heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with
partial esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol
monooleate, or condensation products of ethylene oxide with partial esters derived from
fatty acids and hexitol anhydrides, for example polyethylene sorbitan monooleate. The
aqueous suspensions may also contain one or more preservatives (such as ethyl or propyl

30  p-hydroxybenzoate, anti-oxidants (such as ascorbic acid), colouring agents, flavouring

agents, and/or sweetening agents (such as sucrose, saccharine or aspartame).



0Xx0-2, 3, 4, 5-tetrahydro-1, 4- benzoxazepi n- 8-yl ) oxy] benzam de;
3-{[(I'S)-1-nmethyl-2-(nethyl oxy) et hyl ] oxy}-5-[ (4-nethyl -5-0x0-2, 3,4,5-tetrah
ydr o- |, 4-wbenmworawepi n- 8-yl ) oxy] - N- (I - met hyl - | H pyr azol P8TydB2b@vmwasside;
N-(I-ethyl-1H pyrazol-3-yl)-3-{[(IS)-2-hydroxy-I|-nethyl et hyl ] oxy}-5-[(4-net
hyl - 5-oxo- 2, 3, 4,5-tetrahydro-1, 4- benzoxazepi n- 8-yl ) oxy] benzam de;

3-[ (4- net hyl - 5-o0xo0- 2, 3, 4, 5-tetrahydro-|,,4- benzoxazepi n- 8-yl ) oxy] - N- (I - met hy
| -1 Hpyrazol - 3-yl)-5-[(3S)-tet rahydrof'u”Pa'n- 3-yl oxy] benzam de;

3-{[ (1 S)-I-methyl-2-(nethyl oxy)et hyl ] oxy}-5-[(3- rret hyI 4- oxo- 3, g di hydr o- 2H
-1, 3- benzoxa raz enzam de;

3-[(3-net hyl - ?ilg SJSP?‘%%%?% Tﬁ@%‘gwbsé%z%% ?Ih "‘F“Y/“T 18%5916“ DE1 et hyl - 1H- p
yrazol - 3- vegejable il (3uc$)astaeichmm;ldmlufewnlasesaﬁ*myblbmydobm afl) el€in ammeral oﬂd nvdr o. 2H
B RS i o Dl S
3-{[ (I S) Bed@wdx (ayd pardfeih bwfﬁlfﬁtwo}lﬂxﬁ}we&eﬁlﬁ§a£?w§ﬁbh éstﬁaé@-sas&m%mdr 0-2H1,3
- e

3- F?gz Sxf{]ﬂziv&én%ﬁ @é}lﬁ(y‘m& b@?&ﬁqut@r%gv%@qu_a&alatablg oral prelggratmn These

1, 2thn§ OX@hliidﬁﬂl?oﬁphﬁy '[E?] )zﬂe);éﬁ*yd by'ls\tl'_h% g(ﬁc&%(%n?/f“ agé}}% Zolx%larét Sillf% %eaﬁ%cglr)ﬁc cid.

met me oxy)e -

3-[( |y | - d|( oxi Hi&lﬁpgmﬁemorvgd@fsmé eragules suitgbln fenatrarasion pf an aquybt)sm;genﬁm{ [(1S)-]-
geg P(' S) F§ ﬂrrgtaﬁ& lu&gx% @Lt@%%/ gf)%gr Jt)\#jfgl ]tﬁgeatcpﬁslp%{egi?eh&o et?ferﬁplglgé@ @egs%zﬁ hydr o- 2H
-1, 3- ben.@bwettlng\ageny Isyspxlyqlng\lagem—amymazninoﬁ:—médaszraﬂm (Sextable dispersing or

3-[(3

1, %f b%(?']nzao% Z’cI é gél(%ﬁ 3nd su peRE PW%%?%?R?PQ&%W Ehgseszalready mentioned above.

t et rahydr Aﬂdlltlanalféxgdblemy ]sdilﬂhrbz aWeéeiing, flavouring and colouring agents, may also be

3-1(I-net hlyl etthyl ) oxy] - 5-[ ( 3- net hyl - 4- oxo- 3, 4-di hydro-2H-1, 3- benzoxazi n-7-y
| )oxy] - N-P

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

15 amineral 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 phosphatides 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

20  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.

25 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 parenterally-acceptable diluent or solvent,

30  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 dispense the active ingredient either as an aerosol



1H pyrazol - 3-yl benzam de ; 3-[(2-nethyl- 1,1-dioxido-3 ,4-dihydro-2H5,

1, 2- benzoxat hi azepi n-7-yl)oxy]-5- {[( IS)-Inethyl-

2- (et hylweppetizgd7poxy} - N- 1 H pyrazol - 3-yl benzam de; 3-[ @CT/GB2006/001887

, | - di oxi do- 3, 4-di hydro-2H5, 1, 2-benzoxat hi azepin-7-yl)oxy]-5-{ [(I
S)-1-nethyl-2- (nethyloxy)ethyl]oxy}-NIH pyrazol -3-yl benzam de;

3-[ (5, 5-di oxi do- 3, 4-di hydro- 2H| , 5- benzgxat hi epi n-8-yl ) oxy] -5-{[ (I S§)-1-neth
yl -2- (met hyl oxy) et hyl ] oxy}- N (5- et hyl pyrazi n-2-yl ) benzam de;
3-{[(IS)-I-nethyl-2-(met hyl oxy) et hyl ] oxy}-5-[ (4-nethyl -5-o0x0-2,3,4,5-tetrah

dro-1,
poren! | chumanysgendolt s Sl edloo BRI s o

S) - | - et hyplatik fluernated hssdch@thm ?rd)wl;cocarboﬁsmey tmlq@;i aﬁthna@rowéﬁb?;umn} dg .
goxat hi.epin oXy
-1 <ot hyp B RRheE8 et DRLE S aniiy SRR IREE, Do i de:
3-[ ( 7- f | uor o- BoSudhaninfdon8iod-odiftryoiaioR thel rgﬁeblsrrzfanadfu@mpilfﬁ gs.yliﬂ oxé] -5-{[ (!
-2- d - et hyl et hyl < S5- azin e m de;
31 (5, 5 o oG Ge M Batmaboinbt Febe i Tl SRR, 2- nyar
oxy- | met hoeidhyHelgaemoy Préds ( @0ret hyl pyr azi n- 2-yl ) benzam de; and

3-[ (5, 5-di oxi dg- 3, 4-di hyd 2H1,5-b at.hi epi n-8-yl)oxy]-5-{[(IS)-I-nmeth
yl [(- (rrelt ﬁ?: 0 f’é‘E‘WiC ?é?{l}?e Nglleﬂkeﬁwgt%%@lwb%% QI anore pXcipients to

phar maceupidgatd yaﬁg@a@éag@foem%ime&@samﬁvﬂy Hébehﬁsﬁ; 69%1 thd H&tﬁ%&? fie Of the

I nvention may be adm nistered in the florm of A pro-drug is a
bi opr ecur %‘Fl%‘?f IoHigroradBiRsreEen. W%éé@mlablf@nmdﬁmumanﬁm@rdegr adabl e in

the begly Emwﬁ%o%uﬁﬁﬁp@ﬁf&ngm& Q&ltélﬂ,vfgp&a%le(, ﬁ‘gl%kbéﬁ‘lg%gl 2 5or a2’

agent compounded with an appropriate and convenient amount of excipients which may
vary from about 5 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
further information on Routes of Administration and Dosage Regimes the reader is referred
15 to Chapter 25.3 in Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch;
Chairman of Editorial Board), Pergamon Press 1990.
The size of the dose for therapeutic or prophylactic purposes of a compound of the
Formula (T) 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, according to well
20 known principles of medicine.
In using a compound of the Formula (I) for therapeutic or prophylactic purposes it
will generally be administered so that a daily dose in the range, for example, 0.5 mg to 75
mg per kg body weight is received, given if required in divided doses. In general lower
doses will be administered when a parenteral route is employed. Thus, for example, for
25 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 a sole therapy or
30  in combination with one or more other substances and/or 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,



am de of a conpound of the invention, particularly an in-vivo hydrol ysable
ester). Various forms of prodrugs are known in the art. For exanples of
such prodwvogoaensarat i ves, see: a) Design of Prodrugs, e@craB2byo/doi1887
Bundgaard, (El sevier, 1985) and Methods in Enzynol ogy, Vol. 42, p. 309-396,
edited by K Wdder, et al. (Academ c Press, 1985); b) A Textbook of Drug
Desi gn and Devel opnent, edited by Krog_s‘ﬁa_ard- Larsen; c) H Bundgaard,
Chapter 5 "Design and Application of Prodrugs”, by H Bundgaard p. 113-191
(1991);d) H Bundgaard, Advanced Drag Delivery Reviews, 8, 1-38 ( 1992); e)

H. Bundga I f Jcal  Sci e 77, 285.(1988);
and 1) N SR RboR e kiRTbe 8o GURLARGEN L Sapdt LBRECTr Lot itbent s of
t he above tredtisut efcitabeten nellims chenmorgpapyatadintiedetha fdilowinf aniaraegorkes afpl es of
pro-dr ugs ;ane as follows. An in-vivo hydrol ysable ester of a conpound of

the invention containing a carboxy or a hydroxy group is, for exanple, a
phar maceutl) cal Insulic aepibadinensisgies; whi ch i s hydrol ysed in the human or

ani mal _bo to produce the parent acid or alcghol. Suitable |

phar rrageu%/cal P{}‘-l %eéfﬁta&l?%‘gé%‘f‘&"égsﬁl opdRIsa%AFoT sxamplelibenciagnide, a| koxymet hyl
esters f opligirBp bRt %@éfdémgmékors @r HAmbleGa)dshnaY | AesRLby! esters for
exanpl e pival oyl oxynethyl, phthalidyl esters, C3 to o

Cscycl oal Rbx{Pesits Bl myg s ingretincacsipr {for expmplesdipentidubeentidase IV mhlbltofrs, |
1-cycl ohe k et hyl ; |, 3-di oxol en-2-onyl net hyl esters, for exanple
5- rr)ét hyl FH%G%Fg%C%%gﬁé% onzl met hyl ; and G . 6al koxycar bonyl oxyeth.yl esters.
An i n-vi v@) hy dishlissenbitisieg agantsgficlediog FPpARgainoé agduists (orembinple cont ai ni ng a

phosphr SRRt B RRLR LR R b Dn S5 B RS PPARRRPE R R S
conpounds agthiityh as

5) Agents that modulate hepatic glucose balance (for example metformin, fructose 1,
6 bisphosphatase inhibitors, glycogen phopsphorylase inhibitors, glycogen synthase kinase
inhibitors);

15 6) Agents designed to reduce the absorption of glucose from the intestine (for example
acarbose);
7) Agents that prevent the reabsorption of glucose by the kidney (SGLT inhibitors);
8) Agents designed to treat the complications of prolonged hyperglycaemia (for example
aldose reductase inhibitors);

20 9 Anti-obesity agents (for example sibutramine and orlistat);
10)  Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (eg statins);
PPARo agonists (fibrates, eg gemfibrozil); bile acid sequestrants (cholestyramine);
cholesterol absorption inhibitors (plant stanols, synthetic inhibitors); bile acid absorption
inhibitors (IBAT) and nicotinic acid and analogues (niacin and slow release formulations);

25 11) Antihypertensive agents such as, B blockers (eg atenolol, inderal); ACE inhibitors (eg
lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg
candesartan), o antagonists and diuretic agents (eg. furosemide, benzthiazide);
12)  Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and
antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor VIla inhibitors);

30  antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low molecular
weight analogues, hirudin) and warfarin;

13)  Agents which antagonise the actions of glucagon; and



a result of the in-vivo hydrolysis of the ester breakdown to give the
parent hydroxy group/s. Exanples of a-acyl oxyal kyl ethers include

acet oxynmewbargs/asd22, 2- di net hyl propi onyl oxy- met hoxy. A eeram220@mooss87i n- vi vo
hydr ol ysabl e ester form ng groups for hydroxy include al kanoyl, benzoyl,
phenyl acetyl and substituted benzoyl and phenyl acetyl, al koxycarbonyl (to
gi ve al kyl carbonate esters), dial kyl capbamoyl and N

(di al kyl am noet hyl ) - N-al kyl car banoyl (to gi ve carbanat es),

di al kyl am noacetyl and carboxyacetyl. A suitable

phar maceutiral hinaeeenhablySosal, tsué?lf as%oﬁ%fép(ﬂgﬁq?t‘?fl aﬁﬁndtcmr/{ ‘\%m oh For

exanpl e, an acid-addition”salt of a conpoun he T nve IS
suf fi ci en9$139'ﬂ1@a@ﬁ@ter0f1@ﬁl artkiflpinamataay agasisdegdditispus). salt wit h for exanpl e,

an inorgani c o r dr.ochl or.i ¢

sul phuric, phoé %&?gko% ?i‘eflasgg‘%gge aprlré,)segtl yen ?‘e’f?’é? Bﬁoggégfnghw?“ﬁ addi ti on
a suitabl eorphramﬂapneduaedab bgdlﬁom&mlahiheeEﬂaipﬂesQét aut belowax@zdleaneé derivative
of the |nven h is sufficiently acidic is an alkali nmetal salt, for
exanpl e aPts ﬂlﬁf got assiumsalt, an alkaline earth nmetal salt, for

exanpl e a cal c1m SbovaRgieplaiicatital cEApGHIIBANprBRsS Fhdthd use @l t Wi th an
organi c basg whi ch affords_a physi ol ogi cal I%./' accept abl ecation, for exanple

a salt w fI§ %@WIW%M%%%{%W%WWUVF AR Wleéﬁmh@dlmt&@fihﬁl ne,

mor phol i neo@fsodnes 8t the iV PILEEBYA haBIn Ao o @pl [jurther feature of the
invention is a pharmaceutical conposition ri sing a conpound of Formula

(1) as defi nedAs9aweundyf the 1§a¢ftt10@,r0r@rsékﬂ thgegof, hmwaprenatﬁgéw ey pwiceds a
phar mpgeufj Gal {oybet%%g r&&%}%% ﬁle% nggag&m B st rc{)ﬁlgtgmfiéb‘gros%u agl%”l % tgé] Oé 2?{ N aspect

rdin
of the invention els a conp s ed
above, or cempaintls.ofungtiomhi gl@upmaﬁbﬁ prbmctedanad dpracamiistgn®ntentidgator di ng to
nve there is . provided a of Formula (I)

h
22 OEﬂe? |r neap 8‘88?/ Orgf(argplg%ﬁ}}r%togﬂ’lgc%‘?‘{% S't“}]i’eatsélg’lmofad’fl 6’@’8" oun%ngﬂﬁe%tH}%ent f or

t he groups (as well as means of formation and eventual deprotection), see T.W. Greene and

P.G.M. Wuts, “Protective Groups in Organic Synthesis”, Second Edition, John Wiley &

15  Sons, New York, 1991,

Processes for the synthesis of compounds of Formula (I) 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 prebaration of a compound of Formula (I), which comprises a
process a) to €) (wherein the variables are as defined hereinbefore for compounds of

20  Formula (I) unless otherwise defined):

(a) reaction of an acid of Formula (III) or activated derivative thereof with a compound of

Formula (IV), wherein R is as hereinbefore defined or a protected version thereof:

ny (Iv);

25 or

(b) reaction of a compound of Formula (V) with a compound of Formula (VI),



treatnment of a disease nediated through GLK, in particular type 2 diabetes.
Further according to the invention there is provided the use of a conpound
of For mulwo@2b)6/126972a salt or prodrug thereof in the preparaiBo0s/0issa

medi canent for treatnment of a disease nediated through GLK in particul ar
type 2 diabetes. The conpound is suitably fornul ated as a pharnaceuti cal
conposition for use in this way. Accorqing to anot her aspect of the present
invention there is provided a nethod of treatlng GLK nedi at ed di seases,
especially diabetes, by adm nistering an effective anount of a conpound of
Formula (I) or salt or pro-drug thereof, to g:mammal in need of such
treatnent. Specific di seases which may be tr €ated by H
conposition of the invention include: blood gl Se_|/owa
Di abetes Mellitus wRlhexyt a serious risk of hy

treat type 1), dyslipidem a, obesity, |n']<l1

2 and potential to
yesi stance, netabolic
c)dlscussed above, thus the

syndrone X and i npaired gl ucose tol erang

GLK/ GLKRP system can be descri bed as/a patehgfal "Diabesity" target (of

benefit in both D abetes and Ohesity)t , according to another aspect of

the invention there if provided the use df a conmpound of Fornmula (I) or

salt, solvate or pro-drug thereof, in the preparation_of a nedi canent for

use in the conbined trea nt or preventlon of di abet@d) and obesity.

Accordi ng vslh@reﬁﬂﬁt ﬂ%ﬂe@%@?&uﬂndtms h HY&B}E}H Qouble 5@ id SR 8@t dnfRPPOUNd

of Formula (1) as defin above, or a salt “or prodrug 't hereof ? use as a

medi caments F §pvinmeroup s négrein R His e hereisbefprealofinad a5, profested vausian | y

treat ment ¢ 0f,rdi abetes (particularly type 2 diabetes) and obesity. According

to anot her aspect of the invention there is provided the use of a conpound
process (b) could also be accomplished using the intermediate ester Formula (VII),

wherein P! is a protecting group as hereinafter described, followed by ester hydrolysis and

amide formation by procedures described elsewhere and well known to those skilled in the

art;
X2
OP'
R—X'
o)
o]
o
10
V) (VID)

or

(c) reaction of a compound of Formula (VIII) with a compound of Formula (IX)

RL/O H ‘iiii’
X3 ;::> g —
@ R* o)
X4

15 (VIID) Ix)
wherein X is a leaving group or an organometallic reagent and X* is a hydroxyl group or
X? is a hydroxyl group and X* is a leaving group or an organometallic reagent, and

wherein R is as hereinbefore defined or a protected version thereof:



of Formula (I) or salt or pro-drag thereof, in the preparation of a

medi canent for use in the treatnent or prevention of obesity. According to
a furtherweepecizsgb the invention there is provided a nmeChaB2h@vooisse

conbi ned treatnent of obesity and di abetes by adm nistering an effective
anount of a conpound of Formula (1) or salt or pro-drug thereof, to a
mammal in need of such treatment. Accorging to a further aspect of the
invention there is provided a nethod for the treatnment of obesity by

adm ni stering an effective amount of a conpound of Fornmula (1) or salt or

pro-drag , i . : qgmg% of the

i nventi onbﬁgés(gg@ cggfrata?sgu gg?d 3}11 ﬂéﬁ?i@%ﬁlgﬁeo@%&gg&lggg%@mggggﬁca S decause
of advant hgeserdiygtofgsicald aandd ormplvabymeakiuret descrired plewhes andiwell or

favourabl e t oxi Git rofile and/or favourable netabolic profile. Favourable
toxicity %?% %%ﬁhﬁ%ﬁg%ﬁéagﬁﬁﬁgtrated, for exanple, by use of an Anes test
assay, and/or by testing against the hERG:
net abolic profile may nean, f?
| eading to reduction in clear~dnce of the co

i ncreased exposure to the compyendR or a favoy
mean, for exanple, not foractive met abot*i t es (whi ch might be

consi dered undesirable in some circunstances). For exanple, conpounds of
Aspects A to D may have favourablentjoxi col ogi calxyprofiles. The conpositions
of the invention may be in a formsuitable for oral use (for exanple as
tabl ets, |oz€hges, hard or soft capsul es, aqueous or o0ily suspensions,

enul 1 0ns (o 4LRAGK 8t PPN S Porftul LA WIS coffudBBf Pomfind ibys) - T or topical

use (for exanple as cr

channel .., A favourabl e

(XI) (XID);
10 wherein X is a leaving group; and wherein R' is as hereinbefore defined or a protected
version thereof; or

e) cyclisation of a compound of formula (XIII) to a compound of formula (I)

X7 /Y2

15 (XIII)
wherein Y' and Y? are 0-4 atom linkers, wherein each linker atom is independently
selected from C, N, S or O (wherein any C or S can be optionally oxidised and any atom

can be optionally substituted provided it is not quatenised and there are no S-S or O-O



oi ntnents, gels, or aqueous or oily solutions or suspensions), for

adm ni stration by inhalation (for exanple as a finely divided powder or a

| i qui d aewo=0é6)125970r admi ni stration by insufflation (foPCEGEIPIIESTA
finely divided powder) or for parenteral adm nistration (for exanple as a
sterile aqueous or oily solution for intravenous, subcutaneous,

i ntranuscul ar or intranuscul ar dosing ofs as a suppository for rectal
dosing). Dosage forns suitable for oral "use are preferred. The conpositions
of the invention may be obtained by conventional procedures using

conventio r j dr Nl d ' : hus,
conpositigg%#%?gﬁﬁgggggpﬁ%%gﬁ%gg E%%%ﬁ%%%f%#ﬁ§ﬁg§$mg§5%%€ggg%%ggor nor e

col our i ngwheweareR eisianbereinbeforsudefingd amdirorctpd essiovticiood agents. Suitabl e

phar maceutj cal | ble excipients for a tablet formnu i i ncl ude,
for ex arrpﬁ%(fcg%sr@r(?’%@leﬁ%gjﬁtascc%m g‘r‘?ﬁ%cgusf%ct GasTmE 68?3%6%§W81?2&,9£0al ci um
phosphat e fdtowedlbg ieston Inyalrdigsiaie] angdafomhationty ppowtddies déstaigpdatdenfie@gadt s such
as corp starch or  al geni ¢id; binding agents such as starch; lubricating
agents su@ﬁh§§°Wﬁ8%%8$U%ﬁ§g€é #8: stearic acid or talc; preservative
agents such as ethyl or propyl p_-hngmxybenzoatg, and anti-oxidants, such
as ascorbic acid. Tablet fornul ati of® may=be uPoated or coated either to
nodi fy their disintegration and the subs absorption of the active
ingredient within the gastrointestinal 2 od to inprove their stability
and/ or appearance, in either >§\?se, ng conventional coating agents and
%

procedures well known in the ¥ynositions for oral use may be in the
formof hard gelatin capsules in ch*the active ingredient is mxed with
an inert solid diluent, for exagpLe% cal cium carbonate, cal ci um phosphate
or kaolin, or as soft gelatin capsules in which the active ingredient is
mxed with water or an oil such as peaavy oil, liquid paraffin, or olive
oi | . Aqueous suspensions generally contalin the active ingredient in finely
powder ed form

and thereafter, if necessary:
10 i) converting a compound of Formula (I) into another compound of Formula (I);
i) removing any protecting groups; and/or
iil) forming a salt or pro-drug thereof.
Suitable leaving groups X' to X’ for processes b) to €) are any leaving group known in
the art for these types of reactions, for example halo, alkoxy, trifluoromethanesulfonyloxy,
15 methanesulfonyloxy, or p-toluenesulfonyloxy; or a group (such as a hydroxy group) that may
be converted into a leaving group (such as an oxytriphenylphosphonium group) in sifu.
Suitable values for R' containing a protected hydroxy group are any suitable
protected hydroxy group known in the art, for example simple ethers such as a methyl
ether, tert-butyl ether or silylethers such as —OSi[(1-4C)alkyl]; (wherein each (1-4C)alkyl
20  group is independently selected from methyl, ethyl, propyl, isopropyl, and tertbutyl).
Examples of such trialkylsilyl groups are trimethylsilyl, triethylsilyl, triisopropylsilyl and
tert-butyldimethylsilyl. Further suitable silyl ethers are those containing phenyl and
substituted phenyl groups, such as —Si(PhMe;) and —Si(TolMe;) (wherein Tol =
methylbenzene). Further suitable values for hydroxy protecting groups are given
25  hereinafter.
Compounds of Formulae (III) to (XV) are commercially available, or are known in the

art, or may be made by processes known in the art, for example as shown in the accompanying



together with one or nore suspending agents, such as sodi um

car boxynet hyl cel | ul ose, nethyl cel | ul ose, hydroxypropyl net hyl cel | ul ose,

sodi um alwyoraaeei2sgel yvi nyl - pyrrol i done, gum tragacant h a00/GR206ADERST A ;

di spersing or wetting agents such as lecithin or condensation products of
an al kyl ene oxide with fatty acids (for exanpl e pol yoxet hyl ene stearate),
or condensation products of ethylene oxjde with |ong chain aliphatic

al cohol s, for exanpl e heptadecaet hyl eneoxycet anol, or condensati on products
of ethylene oxide with partial esters derived fronlfatty acids and a

et ot & it ROLY UKL R0 B RARA| FABecs s (ARG OF
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wetting agent, suspending agent and one or nore preservatives. Suitable
di spersin elgj, and/or in the accompanying examples, and may generally be applied analogously to R’

15  groups not shown below.
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wetting agents and suspendi ng agents are exenplified by those already
ment i oned above. Additional excipients such as sweetening, flavouring and
col ouri ngvagerrs97aay al so be present. The pharnaceut i caCTaBIp@RI0Nssons of

the invention may also be in the formof oil-inwater enulsions. The oily
phase may be a vegetable oil, such as olive oil or arachis oil, or a
m neral oil, such as for exanple liquigmparaffin or a mxture of any of

these. Suitabl e enul sifying agents may be for exanple, naturally-occurring
guns such as gum acacia or gumtragacanth, naturally-occurring phosphatides
such as soya bean, lecithin, an esters or partial esters derived fromfatty
aci ds and hexitol anhydrides (for exanple sorbitan nonool eate) and
condensatign prpducts of the sai§ partial esters with ethylene oxide such
as pol yoxye en@eschﬁdﬁmr Ologat e. mhezé QRS may al so contain
sweet eni ng, avouring and’ pr rvafive agemts yrups and elixirs may be
formul at ed wioeh sweet eni ng agesmts such as gl ycegpl, propyl ene glycol
sorbitol, aspartane or sucrose, and nay also<u)tﬁ§§péb@ﬁm%hcent
preservative, flavouring and/or colouring agent. ﬁ@@ﬁzghaﬁnpceutlcal

conposi tions may aI so b’T’e formof a steril|aJimpecthahl @sagueous or
5

oi ly suspensLQn ¢ )f ormul at ed accor diyrf$: 439 known procedures
usi ng one orf n@r appropriate dis er5|ng orowetting agents and
suspendi ng agents h have béen—nenta ~oMA Sterile injectable
preparation may 'Obe a stérile njectab tion or suspension in a
non-toxi c paren " gN_ y-acceptabl e diluent or sobM@nt, for exanple a
solution in 1, t anedi ol . Conpositions for adm nistration by inhalation
may be in the h of a conventional pressurised aerosol arranged to

di spense acf in ient, either. as, an aerosol containing finely
di vi ded sﬁﬁﬁﬁrgﬁﬁﬁ %EH BEﬁépgmn%%hgﬁﬁ}ional aerosol propellants such as

Examples of conversions of a compound of Formula (I) into another compound of

5  Formula (I), well known to those skilled in the art, include functional group interconversions
such as hydrolysis, hydrogenation, hydrogenolysis, oxidation or reduction, and/or further
functionalisation by standard reactions such as amide or metal-catalysed coupling, or
nucleophilic displacement reactions.

It will be understood that substituents R%, R®, R*, R® and/or R7 may be introduced into
10 the molecule at any convenient point in the synthetic sequence or may be present in the
starting materials. A precursor to one of these substituents may be present in the molecule
during the process steps a) to ) above, and then be transformed into the desired substituent as
a final step to form the compound of formula (I); followed where necessary by
i) converting a compound of Formula (I) into another compound of Formula (I);
15  ii) removing any protecting groups; and/or
iii) forming a salt or pro-drug thereof.
Specific reaction conditions for the above reactions are as follows, wherein when P
is a protecting group P! is preferably (1-4C)alkyl, for example methyl or ethyl:
Process a) — coupling reactions of amino groups with carboxylic acids to form an amide
20  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-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride) in

the presence of dimethylaminopyridine (DMAP) in a suitable solvent such as



vol atil e fluorinated hydrocarbons or hydrocarbons nay be used and the
aerosol device is conveniently arranged to di spense a netered quantity of
active i nyoedisense72For further information on formnul ati @eoTidB2006AUBT | S
referred to Chapter 25.2 in Volune 5 of Conprehensive Medicinal Chemstry
(Corwi n Hansch; Chairman of Editorial Board), Perganon Press 1990. The
amount of active ingredient that is confined with one or nore excipients to
produce a single dosage formw || necessarily vary dependi ng upon the host
treated and the particular route of adm nistration. For exanple, a

formul ati | o 0 1 N | wi | | L1y

cont ai n, ?g?k@%gﬁ%ngfbgighgg&gﬁ%gh?gﬁ%£ 1%) gégkggﬂggéﬁooggﬁpﬁﬁg ed with an
appropriabe and conveni ent anmount of excipients which may vary from about 5

to about 98 per.cent b i ght _of the total osi.tign. sage. uni.t forns
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1990. The ydtisRarfine bRy HRSL irf PfuithbIe kARG bhh aQChIBFIRRY bASEMCatRUr POSES of a

conpound of the Formula (I') will naturally vary according to the nature and

severity &mpersure bpiveen B{sand H8Cage and sex of the animal or patient and

the route I nj stration. accoradin well kno i nci pl of

medi ci ne. énceugglpn—gcogﬁp@g}r@ﬁé’g Ry a{%eangé{r/ﬁlff%kf fe)agtf: wggtﬁgrrlﬁﬁéﬁ’?aﬁ%e or

pr ophyl acsoéleempauploseBMR orwsttahydre fieana(THF) beitteaibase kwdhak ecdiGia hiyfdde cﬁ daily

dose iip the range, for .exanple, 0.5 to 75 no, per kg body weight is

Fecei i, PerURRT b hufs B0E erarp PR edSo K Ao RRARIDUNEE doses wil

be adni ni stigb®evetraingonasaiiatiyils shehdsSailsdi@ail)gocede, pdikdum bRtarBxaPl e, for
copper(Il)acetate or copper(l)iodide; alternatively, compounds of Formula (V) and (VI)

can be reacted together in a suitable solvent, such as THF or DCM, with a suitable
phosphine such as triphenylphosphine, and azodicarboxylate such as

15 diethylazodicarboxylate; process b) could also be carried out using a precursor to the ester
of formula (VII) such as an aryl-nitrile or trifluoromethyl derivative, followed by
conversion to a carboxylic acid and amide formation as previously described;

Process c) - compounds of Formula (VIII) and (IX) can be reacted together in a suitable
solvent, such as DMF or THF, with a base such as sodium hydride or potassium

20  tert-butoxide, at a temperature in the range 0 to 200°C, optionally using microwave heating
or metal catalysis such as palladium(IT)acetate, palladium on carbon, copper(Il)acetate or
copper(l)iodide; process c) could also be carried out using a precursor to the ester of
formula (X) such as an aryl-nitrile or trifluoromethyl derivative, followed by conversion to
a carboxylic acid and amide formation as previously described;

25  compounds of the formula (VIII) are commercially available or can be prepared from
commercially available materials by processes well known to those skilled in the art, for
example functional group interconversions (such as hydrolysis, hydrogenation,
hydrogenolysis, oxidation or reduction), and/or further functionalisation and/or cyclisation
by standard reactions (such as amide or sulphonamide or metal-catalysed coupling, or

30  nucleophilic displacement or electrophilic substitution reactions);
for example, by addition of a formyl group to a hydroxybenzamide compound as shown

below:



i ntravenous adm ni stration, a dose in the range, for exanple, 0.5 ng to 30
ng per kg body weight will generally be used. Simlarly, for admnistration
by i nhal avoange/2599ese in the range, for exanple, 0.5 ngPCo/GERoOMmOPEsr kg
body weight will be used. Oral administration is however preferred. The

el evation of GLK activity described herein may be applied as a sol e therapy
or in conbination with one or nore othegfy substances and/or treatments for
the indication being treated. Such conjoint treatnment nay be achi eved by
way of the sinultaneous, sequential or separate adm nistration of the

i ndi vi dual c¢eupIent's e nide treatnt:. Si mul t aneous treatnment may be in a

singl e tablet EEDin-sepa#aLe-t@ﬁl: For exanple in the treatnent of
di abet es nel Wi tds, cRédtther apy JaYy” i ncl ude the following main categories

of treatnent® 1) Insulin and ins%lin anal ogues; 2) Insulin secretagogues
i ncl udi ng sul phonyl ureas (for exanple glibenclam de, glipizide), prandial
gl ucose regul ators (for exanple repaglinide, nateglinide); 3) Agents that
i mprove i ncbetimclroplibndifflarcnexarpition ds gepmitdldw: pept i dase |V i nhi bitors,
and G.P-1 agonists); ﬁ) Insulin sengjitising agents including PPARgamma
agoni sts (for qi: pi_offt P¥izone a osiglitazone), and agents with
conbi ned PRARaN nd gammasmacti vily %) Agents that nodul ate hepatic

gl ucose bal anced{of or exanpl e netféréion, fructose 1, 6 bi sphosphatase

i nhi bi tors, glycogen phopsphoryl ase inhibitors, glycogen synthase ki nase
inhibi?ors); 6) Agents designed to reduce the absorption of glucose from

the i nt estpfgd )0l reSXBABE £ cARARASE Formula (XI) with a compound of Formula (XII)

can be performed in a polar solvent, such as DMF or a non-polar solvent such as THF with
a strong base, such as sodium hydride or potassium zerz-butoxide at a temperature between
0 and 200°C, optionally using microwave heating or metal catalysis, such as

10  palladium(Il)acetate, palladium on carbon, copper(Il)acetate or copper(D)iodide;

Process e) - cyclisation of a compound of formula (XIII) to a compound of formula (I) are
well known in the art; for example,

i) a coupling reaction of amino groups with carboxylic acids using coupling reagents or
acid chlorides (see process a) to form amide bonds;

15  ii) a coupling reaction of an amino group with a sulphonyl chloride in the presence of a
suitable base, such as pyridine or triethylamine, in a suitable solvent such as DCM, toluene
or pyridine at a temperature between 0°C and 80°C, to form a sulphonamide group;
1ii) reaction with a suitable solvent, such as DMF or tetrahydrofuran (THF), with a base
such as sodium hydride or potassium zerz-butoxide, at a temperature in the range 0 to

20 200°C, optionally using microwave heating or metal catalysis such as palladium(Il)acetate,
palladium on carbon, copper(Il)acetate or copper(l)iodide; alternatively, reaction in a
suitable solvent, such as THF or DCM, with a suitable phosphine such as
triphenylphosphine, and azodicarboxylate such as diethylazodicarboxylate;

iv) electrophilic substitution reactions (such as Friedel Crafts reactions, for compounds of

25  Formula (XIIT) where either Y' is a direct bond and X°® = H or Y? is a direct bond and X" is
H);
compounds of the Formula (XIII) may be made from compounds of Formula (XV),
wherein each R group is independently a simple substituent (such as halo or cyano) or

hydrogen, by processes well known to those skilled in the art such as functional group



7) Agents that prevent the reabsorption of glucose by the kidney (SAT
inhibitors); 8) Agents designed to treat the conplications of prolonged
hyper gl yowerme/ 25972 exanpl e al dose reduct ase i nhi bit or s PCTHB2A0vG0183beSi ty
agents (for exanple sibutramne and orlistat); 10) Anti- dyslipidaem a
agents such as, HMG CoA reductase inhibitors (eg statins); PPARa agonists
(fibrates, eg genfrbrozrl) bile acid questrants (chol estyram ne);

chol esterol absorption inhibitors (plant stanols, synthetic inhibitors);
bil e acid absorption inhibitors (1BATi) and ni cotinic acid and anal ogues
(niacin a i i . I S ts such
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analogues hirudin) and warfarin; 13) Agents which antagoni se the actions
of gl ucagon; andl4) Anti-inflannatory agents, such as non-steroidal
anti-inflammtory drugs (eg. asptykﬂ and Ht o oigal anti-inflammtory
agents (eg. cortisone). According to/anygther \d5pgct of the present
invention there is provided individug omppunds produced as end products

in the Exanpl es set out bel ow safts and pro-drugs thereof. In the above
ot her phapnaceuti cal conposr& rocess, method, use and nedi canment
manuf acture features, the alter i ¥e and preferred enbodi ments of the
conmpounds of the invention desdaRibed herein also apply.

XV)

It will be appreciated that it is possible to form the HET-2 ring from a pre-cursor and
10 form the phenoxy link in a one-pot reaction, so that it is unclear whether process c) or
process €) is actually the final step. This is illustrated in the scheme below which illustrates

that the SyAr reaction, deprotection and cyclisation to form HET-2 may occur in the same

reaction pot:
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microwave, 150°C, 105 min (/
Cl
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15 Rearrangement of the HET-2 ring may also occur in some circumstances, for
example:
N
o STy
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A compound of the invention, or a salt thereof, may be prepared by any
process known to be applicable to the preparation of such conpounds or
struct ur avbyoset2at7ed conpounds. Functional groups may becprarzeatmadssand
deprot ected using conventional methods. For exanples of protecting groups
such as am no and carboxylic acid protecting groups (as well as nmeans of
formati on and eventual deprotection), sge T.W Geene and P.GM Wits,
"Protective Groups in Organic Synthesis”, Second Edition, John Wley &
Sons, New York, 1991. Processes for the synthesis of conpounds of Formula

(1) are provi Q@I@&lﬁ‘ﬁltéhﬁeﬂl%fel@%ffohﬁﬁﬁ'(’ﬂﬁ @, Wﬁ) ) (eRt @ St 04 agocording to

a further aspect of the invention thére 1s rocess tor the
pr epar at i Belieyed @@omdmdcgmpmmm@p@ndyntmcchfmmnm a process a) to

wh t &fre nds of
Ie%r ﬁrul gr (ell )n u?lﬁéés@fdg) g?%egegggﬁ?lgm’!@%%%(oeégb hered? %f aﬁ@ PASf Fornul a
(111) or herindat 2conamung af foneulp (B nedfeliowedho be corbpminangfiséar idémnddny)

whereipn R1_i herel nbefore defined or a protected version thereof;
H2Nf H %S(plgﬁ?t)()%?l?e\}? 9T by reaction of a compound of Formula (V) with a

Corrpound of FDurihg the ﬁoirélp)u;aﬁM) pI(OVés); 1Wﬁ@}l"@d advidtageduditod B8 pRedin®eRuplst X2 is a
hydr oxyl rouP or X1 is. a %rou and X2 is_a |l eaving group, and
wherein R ﬁfrgcﬁ%alﬁ@u&“ﬂ@épr%‘?é“ P nEEPIRHINg SEAUBS BaY Beiremaved Bhawher eof -

process ( binveRighin@h&iPasiRscbe@Mthé BREMAYSE RS tﬁermcﬁreﬁgﬁérﬁ%s sester Formul a
(M), wherein Pl is a protecting group as hereinafter described, followed

by ester h@mpg;a)tﬁsfog thgygmoval of the protecting group in question, such methods being chosen
10 so as to effect removal of the protecting group with minimum disturbance of groups

elsewhere in the molecule.

Specific examples of protecting groups are given below for the sake of convenience,
in which "lower" signifies that the group to which it is applied preferably has 1-4 carbon
atoms. It will be understood that these examples are not exhaustive. Where specific

15 examples of methods for the removal of protecting groups are 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 carboxy protecting group may be the residue of an ester-forming aliphatic or
araliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably

20  containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or
branched chain (1-12C)alkyl groups (e.g. isopropyl, t-butyl); lower alkoxy lower alkyl
groups (e.g. methoxymethyl, ethoxymethyl, isobutoxymethyl); lower aliphatic acyloxy
lower alkyl groups, (e.g. acetoxymethyl, propionyloxymethyl, butyryloxymethyl,
pivaloyloxymethyl); lower alkoxycarbonyloxy lower alkyl groups (e.g.

25 l-methoxycarbonyloxyethyl, 1-ethoxycarbonyloxyethyl); aryl lower alkyl groups (e.g.
p-methoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, benzhydryl and phthalidyl); tri(lower
alkyD)silyl groups (e.g. trimethylsily] and t-butyldimethylsilyl); tri(lower alkyl)silyl lower
alkyl groups (e.g. trimethylsilylethyl); and (2-6C)alkenyl groups (e.g. allyl and vinylethyl).

Methods particularly appropriate for the removal of carboxyl protecting groups

30  include for example acid-, metal- or enzymically-catalysed hydrolysis. Hydrogenation may

also be used.
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Examples of amino protecting groups include formyl, aralkyl groups (e.g. benzyl and
substituted benzyl, e.g. p-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl, and
triphenylmethyl); di-p-anisylmethyl and furylmethy! groups; lower alkoxycarbonyl (e.g.
t-butoxycarbonyl); lower alkenyloxycarbonyl (e.g. allyloxycarbonyl); aryl lower
alkoxycarbonyl groups (e.g. benzyloxycarbonyl, p-methoxybenzyloxycarbonyl,
o-nitrobenzyloxycarbonyl, p-nitrobenzyloxycarbonyl; trialkylsilyl (e.g. trimethylsilyl and
t-butyldimethylsilyl); alkylidene (e.g. methylidene); benzylidene and substituted
benzylidene groups.

Methods appropriate for removal of hydroxy and amino protecting groups include,
for example, hydrogenation, nucleophilic displacement, acid-, base, metal- or
enzymically-catalysed hydrolysis, catalytic hydrogenolysis or photolytically for groups

such as o-nitrobenzyloxycarbonyl, or with fluoride ions for silyl groups. For example,

methylether protecting groups for hydroxy groups may be removed by trimethylsilyliodide.

A tert-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 aralkoxymethyl (e.g.
benzyloxymethyl and substituted benzyloxymethyl); alkoxymethyl (e.g. methoxymethyl
and trimethylsilylethoxymethyl); tri alkyl/arylsilyl (e.g. trimethylsilyl, t-butyldimethylsily,
t-butyldiphenylsilyl); tri alkyl/arylsilyloxymethyl (e.g. t-butyldimethylsilyloxymethyl,
t-butyldiphenylsilyloxymethyl); 4-alkoxyphenyl (e.g. 4-methoxyphenyl); 2,4~
di(alkoxy)phenyl (e.g. 2,4-dimethoxyphenyl); 4-alkoxybenzyl (e.g. 4-methoxybenzyl);
2,4-di(alkoxy)benzyl (e.g. 2,4-di(methoxy)benzyl); and alk-1-enyl (e.g. allyl, but-1-enyl
and substituted vinyl e.g. 2-phenylvinyl).

Aralkoxymethyl, groups may be introduced onto the amide group by reacting the
latter group with the appropriate aralkoxymethyl chloride, and removed by catalytic

defi ned



process (e) could also be acconplished using the internediate ester Fornul a
(XI1V), followed by ester hydrolysis and am de fornmation by procedures
descri bedwelzsennssre and wel | known to those skilled in tPrhe/GB2006/00¥88Y) and
thereafter, if necessary: i) converting a conpound of Fornmula (1) into

anot her conpound of Fornula (1); ii) renoving any protecting groups; and/or
ii1i) formng a salt or pro-drug thereafss Suitable |eaving groups X1 to X7
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groups, stREPVEL WitgiaeBhve 2) and - Si (Tol Me 2) (wherein Tol = net hyl benzene) .
Furt her suitable values for hydroxy protecting groups are given

herei nafter. Conmpounds of Formulae (111) to (XV) are commercially _
avai |l abl e, orEzamdlésnown in the art, or may be made by processes known in

T e e
- scope of this application. Each exemplri)ﬁed compound represents a particular and
independent aspect of the invention. In the following non-limiting Examples, unless
otherwise stated:
(i) evaporations were carried out by rotary evaporation in vacuo and work-up
15 procedures were carried out after removal of residual solids such as drying agents by
filtration;

(ii) operations were carried out at room temperature, that is in the range 18-25°C
and under an atmosphere of an inert gas such as argon or nitrogen;

(iif) yields are given for illustration only and are not necessarily the maximum

20  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
300MHz (generally using a Varian Gemini 2000) or 400 MHz (generally using a Bruker
Avance DPX400), unless otherwise stated, and mass spectral techniques; proton magnetic

25  resonance chemical shift values were measured on the delta scale and peak multiplicities
are shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; q, quartet,
quin, quintet;

(v) intermediates were not generally fully characterised and purity was assessed
by thin layer chromatography (TLC), high-performance liquid chromatography (HPLC),

30 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



conpounds, we refer to our PCT publications WO 03/000267, WD 03/ 015774
andW0D 03/ 000262 and references therein. In general it will be appreciated
t hat any woybeddizse72al kyl -0 bond nay be formed by nucl eophiridR2osulosss7t ut i on
or netal catal ysed processes, optionally in the presence of a suitable
base. The group Rl in the conpounds of fornmulae (I11), (IX), (X) and (XI)
may be made by reaction of suitable pregursors with conpounds of fornula
(V) or derivatives thereof, depending on the nature of the Rl group, for
exanpl e, by nucl eophilic displacenent of a | eaving group X1 in a conpound

of forml g, 5V} outggfé‘fg%gé(}ga%aﬁfsil&?&@dga%@%opgi@%%b ls!qu% sapagLenal 1y

avai l abl e or may y sinp grou nt er conver si ons from
comer ci al (ayadahdd, fersxemplonpou Raseardr LidyHitchig Hrisy Kjret Biotige (BintdgediK

i nf ti i ik apl e, ln 004/ 076420, 005/.054200 005/.054233, WO
h005! 0aasol SR B s s AT AP U AR T S B A e DRTPR 0oy | ous P
groups ar ey §bl\i!(|ia}alhdsél Ekﬁﬁ:tilsﬁlﬂi?d B?%dﬂ&id@‘ge?e@al@/r@ﬂlglfi t6 tHehRe aﬂﬁ?ﬁfﬁﬁﬂgtbﬂ%' ?X arrpCLIeS,
d i ; us to roups. not shown bel ow.
{1080y PEabiGerdostert R SPEmstas 70ch & 15OL bt LR s (FaRamipites of

conver si oOBganifle, ¥réR HRSHAGoAS SITBEMTLSnbloby T, Drifh MREInEQRMRAY PdngfeqdFor nul a
(1), well _known to those skilled in the art, include functi onal group

i nt er conv&He amorses Wkas hydr ol ysi s, hydrogenati on, hydrogenol ysis,

oxi dation or rggygkt.d r i A i @ﬂq d
reactions suchaggggﬁgggd%$@ﬁ t%#%%%ﬁgﬁ?égggé%ﬁ%?hﬁ%@kﬁﬁp%@%?%%p i%{c

di spl acenmeempaneaictoimpmised gemenally bithse a dpdentdil 0@ dr Watts Allibstci HUIETO8 &2, R3, R4,

2 Tl BSOS P CRREELS 2 304 FERGRLER, PO M 1
similar) eluting with either acidic eluent (for example, using a gradient between 0 — 95%
water / acetonitrile with 5% of a 1% formic acid in 50:50 water:acetonitrile (v/v) mixture;
or using an equivalent solvent system with methanol instead of acetonitrile), or basic eluent
(for example, using a gradient between 0 — 95% water / acetonitrile with 5% of a 0.1% 880

15 Ammonia in acetonitrile mixture); and the MS component comprised generally a Waters
ZQ spectrometer. Chromatograms for Electrospray (ESI) positive and negative Base Peak
Intensity, and UV Total Absorption Chromatogram from 220-300nm, are generated and
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);

20  (viii) Suitable microwave reactors include “Smith Creator”, “CEM Explorer”, “Biotage

Initiator sixty” and “Biotage Initiator eight”.

Abbreviations
DCM dichloromethane;
DEAD diethylazodicarboxylate;
25 DIAD diisopropylazodicarboxylate;
DIPEA N,N-Diisopropylethylamine;
DMSO dimethyl sulphoxide;
DMF dimethylformamide;
DMA dimethylacetamide;
30 EDAC 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

hydrochloride;



starting materials. A precursor to one of these substituents may be present
in the nolecule during the process steps a) to e) above, and then be

t ransf or w0 20001a547Re desired substituent as a final stepCraH200amo1sse
conmpound of formula (1); foll owed where necessary by i) converting a
compound of Fornmula (1) into another conpound of Forrmula (1); ii) renoving
any protecting groups; and/or iii) formdng a salt or pro-drug thereof.
Specific reaction conditions for the above reactions are as foll ows,
wherein when Pl is a protecting group Pl is preferably (I-4Calkyl, for
exanpl e or ethyl: Process s I ,0f am no groups
wth car gg%}l)qc acids to formanoeat% gﬁggg%mé@lﬁggv%ﬂq#the art. For
exanpl e, (i) using an appropri atetramethylirgiinebewoilooroplsasplutas a car bodi i ni de

coupling ion performed wt h .

(1-(3-di rneh?)ﬁﬁ%t ami nopropyl ) - 3- et hyEPBICBSH(ﬁ e pmateg @R i de) in the
presence HPMKE met hyl am nopyri di nHydOh¥pyilmetaylseliiled] e sol vent such

asdi chlLor ane (DCV, chl orof di ni et formam de (DVF) at room

t enper :ﬂ?ﬁ% (ii) reaction i nf)%mn%i %Ho?ﬁ@g’@ ﬁ ORGPIBEYPHIRY:i s activated to
an aci d chivp i de by reaction w t fmetiylpehii@biede in the presence of a

sui tabl e sol vent such as DCM The acid chloride can then be reacted with a
conpound o™MEor mul a (1V) in the BiclsemencHe reopmse sPeSHesgoRE tri et hyl ami ne
or pyridipg, in a suitable sol vepl,Ske r% &hloroformor DCM at a
tenperature between 0C and 8Q0C. Proce - conpounds of Formula (V) and
(VI) can B&Freacted together in tﬁtr@mdtﬁmae, sol vent, such as DWVF or
tetrahydr ran (THF), with a b odi um hydrl de or potassium
tert- Eut ogli: e, at a tenperatur eaﬁlﬁl@%e&rug%mg 0 to 2000C, optionally using
m cr ovvave(]m&il ng or netal catal @wtaocshitrrblfoaﬁ pal | adi un(11)acet at e,

pal I adi um on car bon,

All compound names were derived using ACD NAME computer package.

15  Example 1: 3-[(2.2-Difluoro-1,3-benzodioxol-5-yDoxy]-5-[(15)-2-hvdroxy-1-

methylethoxy]-V-(1-methyl-1H-pyrazol-3-yl)benzamide
12
0 sy
FO o
I

A solution of 3-((1S5)-2-{[fert-butyl(dimethyl)silyl]oxy}-1-methylethyloxy)-5-hydroxy-N-
(1-methyl-1H-pyrazol-3-yl)benzamide (0.20 g, 0.493 mmol), (2,2-difluoro-1,3-
20  benzodioxol-5-yl)boronic acid (303 mg, 1.5 mmol), copper (II) acetate (0.202 g, 1.11

mmol), triethylamine (0.52 mL, 3.71 mmol) and freshly activated 4A molecular sieves (1
g) in DCM (40 mL) was stirred at ambient temperature and under ambient atmosphere for
2 days. The reaction mixture was filtered through celite, washed with DCM (2 x 10 mL),
the DCM removed in vacuo. 3.5M Hydrochloric acid (0.5 mL) was added to a solution of
25  the residual oil dissolved in methanol (5 mL) and the mixture stirred at room temperature
for 20 minutes. The solution was neutralised with saturated sodium bicarbonate solution,
the methanol removed in vacuo and the residual solution partitioned between ethyl acetate

(50 mL) and water (10 mL). The ethyl acetate layer was separated, washed with brine,



copper(ll)acetate or copper(l)iodide; alternatively, conmpounds of Fornula
(V) and (VI) can be reacted together in a suitable solvent, such as THF or
DCM  wi t hwa 28e/28d47ke phosphi ne such as tri phenyl phosphi reT/GB2d06/001887
azodi car boxyl at e such as di et hyl azodi carboxyl ate; process b) could al so be
carried out using a precursor to the ester of fornmula (VIl) such as an
aryl-nitrile or trifluoronethyl derlvalé /e, followed by conversion to a
carboxylic acid and anmide formation as previously described; Process c) -
conpounds of Formula (VI11) and (1 X) can be reacted together in a suitable

sol vent, dri
ot aesi iy sy (AN arovatidrae Vol G AT HE o m ROR A MY U il e
opt i onal | withsi% methanoelondBd/ e giviertlge desirevtoatpoumt @l.ymps such as

pal | adi uny t p i o) o] 0 r acetate or

copper (1)i fé‘d‘}@g% @ﬁ’%éﬁsgg{%?ddégwlﬁa@wée”%é? %é %)Lz glg] %&%mp%)eur sor to
the ester 6of2 (fnomyléavs((i@ 2B @B0AE, aN), 8.9 ()il 1,1 71.60 @[ 11y, vfllslemﬂwml

deri va ive, fal Iovve conver5| on to a carboxy ic acid and am de formation
as pre |0L§%‘Pl¢ﬂ )d’b’?rﬁ‘lﬁl@@% bf the formila (V1) are comercially
avai l abl e or can be pr epar ed fromcomercially available materials by
processes wel| known to those skilled in the art, for exanple functional

group i nt &k &eimiler Biawies tq haicdesaibed pirve] the fczilowmygjrmgmmdsmm alhyprepgedol ysi s,
oyel 1 sat 1 a0y REERAR) b REL R IR SR BB S aReRER B o

met al - cat meylsédHemmmol-agd)barrzammelamdmu dppropdats pbwarneft- or el ectrophilic

subst i t utro—reactions) a
hydr oxyben]g Rl& corrpgtm&é“zsg shown ™1 dw: or by a RUEMRERPCR di spl acenent
reaction|as ghowl bel ow Rﬂgcessad) r{ac O35 6PITHO f
Formula (XI) with a~gepetathbt FRf 2 (X bR BB, ) Sl
(M+ 4.48-4.58 (m, 1H), 6.00 (s, 2H), 6.48 (d, 1H), 6.58
<Z:© (m, 1H), 6.67 (m, 1H), 6.77 (m, 2H), 6.97 (m, 1H),

7.14 (m, 1H), 7.23 (m, 1H), 8.60 (s, 1H)

10
The preparation of 3-((1S)-2-{[tert-butyl(dimethyl)silyl]oxy } -1-methylethyloxy)-5-
hydroxy-N-(1-methyl-1H-pyrazol-3-yl)benzamide is described below:

3-((15)-2-{[tert-Butyl(dimethyl)silyl]oxy}-1-methylethyloxy)-5-hydroxy-N-(1-methyl-1H-

15  pyrazol-3-yD)benzamide
Ny o P\
/SI.O/TO\Q)LN/EN\'
OH

3-((18)-2-{[tert-Butyl(dimethyl)silyl]oxy}-1-methylethyloxy)-5-(phenylmethyl) oxy-N-(1-
methyl-1H-pyrazol-3-yl)benzamide (1.8 g, 3.64 mmol) was dissolved in methanol (50 mL)

and the flask evacuated and purged with nitrogen (3 times). 10% Palladium on carbon (0.2
20  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 off, and the filtrate concentrated in vacuo to give the desired compound (1.45 g).



can be perfornmed in a polar solvent, such as DVMF or a non-pol ar sol vent
such as THF with a strong base, such as sodi um hydri de or potassium

fert - but owoOdeoca2sw2t enper at ure bet ween Gand 2000C, opt i ecaldBroasgionss?

m crowave heating or nmetal catalysis, such as palladiun(ll)acetate,

pal | adi um on carbon, copper(ll)acetate or copper(l)iodide; Process e) -
cyclisation of a conpound of formula (d-I1) to a conpound of formula (I)
are well known in the art; for exanple i) a coupling reaction of am no
groups with carboxylic aci ds using coupling reagents or acid chlorides (see

N th e sul B @GP OR2E puby et op e BT L B Bl SRR O

pyri di ne @r51t(m eth;Mar(mneH) I6r526(n§ WHY, sHogs SIghy RO (s5 UEY) 7855 (BCMI), odsysne or

pyri di ne at C and 80Q0C, to forma sulphonanlde
group; ||F)Hﬁeg§g?§ﬁ Lﬂ{)h’”é geyﬁﬁﬁe sol vent, such as DWVF or

tetrahydrofuran (THF), with a base such as sodiunlhydride or potassiumr

-but oxide, at a tenperature in the range Qo ZOOOC optlonally u5|ng
m cro Veg EW te 3% 2% Claly ' methyleshy _ gthyle 1

paIIad|unhgﬁw@quQ%mopggg,&gk&igcetate or copper(l)lodlde alternatively,
reaction in a Suitabl'e sofvent, such as THF or DCM wth a suitable
phosphi ne such as trlphenylpqgrghlne andoa { car boxyl ate such as

di et hyl azodi car boxyl ate; iv) p Stitution reactions (such as
Friedel Crafts reactions, for corrp @n ormula (XII1) where either Y1
is a direct bond and X6 = Hor Y2 is a direct bond and X7 is H); conpounds
of the Fornula (XI'11) may be made fromonpounds of Fornula (XV), wherein
each R group is independently a sinplessubstituent (such as hal o or cyano)

or hydrogen, by processes well known those skilled in the art such as
functional groupi nterconversions (for exanple hydrolysis, hydrogenation,

hydr ogenoDYBEA (4.0 5,334 @oDIwas added to a suspension of 3-{(phenylmethyl)oxy}-5-((1S)-
2-{[tert-butyl(dimethyl)silylJoxy}-1-methylethoxy) benzoic acid (2.43 g, 5.84 mmol), 1-
10 methyl-1H-pyrazole-3-amine (0.85 g, 8.76 mmol) and HATU (4.66 g, 12.3 mmol) in DMF

(50 mL) and stirred at ambient temperature for 16 hours. The resultant mixture was

partially reduced in vacuo, poured onto water (100 mL) and extracted with diethyl ether (2
x 50 mL). The extracts were washed with water and brine then dried (MgSOy), filtered and
reduced to an opaque gum which partially crystallized. The crude product was purified by
15 column chromatography, eluting with 0-100% ethyl acetate in isohexane, to give the title
compound as a colourless oil (1.87g).
"H NMR 3§ (ds-DMSO): 0.02 (d, 6H), 0.84 (s, 9H), 1.21 (d, 3H), 3.68 (d, 2H), 3.76 (s, 3H),
4.58 (m, 1H), 5.13 (s, 2H), 6.56 (m, 1H), 6.70 (m, 1H), 7.18 (s, 1H), 7.24 (s, 1H), 7.29-
7.46 (m, 5H), 7.57 (m, 1H), 10.74 (br s, 1H). m/z 496 (M+H)"
20
3-{(Phenylmethyl)oxy}-5-((15)-2-{[tert-butyl(dimethyl)silylJoxy}-1-methylethoxy)

benzoic acid

o]

>I?S/i-o«r°©/‘LOH

o

4



reduction), and/or further functionalisation by standard reactions (such as
am de or sul phonam de or netal -catal ysed coupling, or nucleophilic

di spl acernwoto@vi2ed47ect r ophi l i ¢ substitution reactions); eocwmBwa00887f or nul a
(XV) may be made fromcomercially available materials by processes such as
t hose described herein in processes a) to e). (XV) It wll be appreciated
that it is possible to formthe HET-2 rdgng froma pre-cursor and formthe
phenoxy link in a one-pot reaction, so that it is unclear whether process
c) or process e) is actually the final step. This is illustrated in the
schene be Leixybl L i INA [ Qoy < deprotection and
cyclisati h(;f]w%})g@f(glﬁzﬁ%?ég%gﬁgétgﬁmm&Pﬁgﬁsgﬁlgferrdgjg ;Son pot: 105 mn

Rear r ange i@henybhethyloxpyfbEnzoate (3§ grfyy 8 alsd) wecdissolved sSoHHF (56 miliystdwates, f or

ona or - (o Rl RGO BB maboth B SRe e, ko5 mtichyadi?d, bl Sopbcr
of the i nuexthteomas heeted avith siiming BtEIC Foresh@its, ﬂﬁ:(ﬁjlﬁiu?lﬁ?iélhthérlhperéﬂll}é)fOﬁM{) Olr (X 21
whereip RlL is a ned herein for c 0 0 r a (l) are believe
Lo he hov Pt ilabfihiee BRbe et alis UERLLRabtadeRand weativinn During ¢ he
prepar at i edingied @R uo . The FBMIRR s@dNGWANRNSed Qrdfal®y RitP 110t §iab@ (97 oup for a
functional group within the nolecule. Protecti ng)ggroups may be renoved by

any conveRTEVRICHD; Hededwith swter ppbbrinefhendriadi(MeSh filersd andwyaporptsd ithe

skilled chembsb oRS IRRRIMBMIpIR 5@ colodfleds V(Q'S?%ﬁ the protecting group in
guestion, such nethods being chosen so as to effect renoval of the

prot ect i nGHANERP (di-DMIR)ND.AHR (d, FH310.840ERFD), b7 61, HS.64 @eaky£47 (m,t he
Mol eCyh €. 15y, 5.05 (s, 2H), 6.56 (brs, 1H), 7.10 (br s, 1), 7.17 (brs, 1H), 7.25-7.44 (m, 5H), 7.60
(brs, 1H).

Methyl 3-((1S)-2-{[fert-butyl(dimethyl)silyl]oxy }-1-methylethoxy)-5-[(phenylmethyl)oxy]

benzoate
0
Ve
Q(Sixo/\rO\Q)LO/
5
15

(2R)-1-{[tert-Butyl(dimethyl)silyl]oxy } propan-2-ol (3.31 g, 17.4 mmol) was added to a

solution of methyl 3-hydroxy-5-{[phenylmethyl]oxy }benzoate (3.00 g, 11.6 mmol) in THF

(50 mL) at 0°C followed by addition of triphenylphosphine (4.57 g, 17.4 mmol) then

DIAD (3.43 mL, 17.4 mmol) and the reaction was warmed to RT and stirred for 16 h. The
20  reaction was quenched with water (100 mL) and diethyl ether (400 mL) and the organic

layer was separated then dried (MgSO4) and evaporated. Purification by column

chromatography, eluting with 1:15 to 1:5 ethyl acetate:hexane, afforded the title compound

as a colourless oil (4.00 g, 80%).

'H NMR & (CDCls): 0.03 (s, 3H), 0.05 (s, 3H), 0.89 (s, 9H), 1.29 (d, 3H), 3.63 (dd, 1H),
25 3.78 (dd, 1H), 3.92 (s, 3H), 4.44 (m, 1H), 5.08 (s, 2H), 6.77 (m, 1H), 7.40 (m, 7H)



Specific exanples of protecting groups are given below for the sake of
conveni ence, in which "lower" signifies that the group to which it is
appl i ed pwefescaabyrzhas 1-4 carbon atonms. It will be undecstarrdodidoads7t hese
exanpl es are not exhaustive. Were specific exanples of nethods for the
removal of protecting groups are given below these are simlarly not
exhaustive. The use of protecting grou and net hods of deprotection not
specifically nmentioned is of course within the scope of the invention. A
carboxy protecting group nay be the residue of an ester-forming aliphatic

or arallp 14 38 ﬁﬁﬂ.d- fhﬁ h L&l Odm ng silanol (the said al cohol or
si | anol tons). Exanpl es of carboxy

protectlng groups i ncl ude stralg or branghed chain (I-12C)al kyl groups
(e.g. isopropyl, t-butyl); | ovver r al kyl groups (e.qg.

met hoxynet hyl, et hoxynet hyl, i sobutoxy yI | ower aliphatic acyl oxy

| oner al kyl groups, (e.g. acetoxynethy proplonyloxynethyl

but yryl oxymet hyl , pival oyl oxynet hyl ) ; | Ser alkoxycarbonyloxy | ower al kyl

gr oups (ewasane@;&@&g m%wngcsx%@@dg%@mgmw%? @enzy IQ@'EtxDzysla)dd Aary!

| ower al kyl groups _ ,  0-ni ) Pt ob enzyl ,
benzhydr yipoassiim harhenaltaj@l rmql) tand (Hecswcnsacbﬂ@in)ed iat g&hblgmtcbumssrz(tenegmder

trimetQyl I h ower | ower al kyl
gr oupsgze%fggo}{ Toa&% Vﬁas d%’d et b|r<§/m1‘fie %J‘?}%‘O%ég g’lhf(%‘ﬁeyl Iy @ a(sﬁ & allyl and
vi nyl et _hyle}othfhfhi, hmﬂithe lﬁeaagﬁcbl?mb@[rb ytllﬁddmveﬂlﬁgdlmh@rﬁbiérit&dm@efmvﬂie rédctioar boxyl
protectin roup ncl.u or exa Ci - o

enzymi cal %@98%% ‘iffs HU‘IW it %‘P@OI%G#’E)&@H&?IPBW folleygeddy WA d3 Exanpl es

of hydr oxy? Pritagaddul gusgé&ib@lswdsrbﬁ{rh@&l Wt b (1tx Dutanl 2 « WTh@&éﬁﬂflﬂéd gr oups
(e.g. allyl); lower alkanoyl grou ower ‘al koxycar bonyl

; e.g. a
groups (e eﬁgfaofs-‘ﬁ‘ﬁ? Hrshed vEdyatse (10 Ch”!geréé’ﬁ?m@{lyé\ég%h yihegplytips wee. g.
al 1yl 96yc%{'/§>‘3m{4d) in v%%' aﬂcpc Erufld 5% ﬁ &%ﬁﬁ%@gr@ﬁ@&’ﬂ% Hafchs (flash column, 3

benzoyl oxycar bonyl, xybe zyl oxycar
x 2 kg silica, elutlng w1th a gradient consisting of hexane containing 10% DCM, to neat

DCM, to DCM containing 50% ethyl acetate) to eliminate starting material. The crude
eluant was further chromatographed in 175 g batches (Amicon HPLC, 5 kg normal-phase
silica, eluting with isohexane containing 20% v/v of ethyl acetate) to give the desired

15  compound (21% yield); "H NMR & (ds-DMSO): 3.8 (s, 3H), 5.1 (s, 2H), 6.65 (m, 1H), 7.0
(m, 1H), 7.05 (m, 1H), 7.3-7.5 (m, 5H), 9.85 (br s, 1H).

(2R)-1-{[tert-Butyl(dimethylsilyl]oxy}propan-2-ol

/
7L/s|. 0™~

20  tert-Butyl(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
diisopropylethylamine (7.10 g, 55.3 mmol) and the reaction was stirred under argon for 72
h. The reaction was diluted with diethyl ether (500 mL) and water (140 mL) and the
organic layer was separated then dried (MgSOs), filtered and evaporated. Purification by

25  column chromatography, eluting with 1:15 to 1:10 ethyl acetate: hexane, afforded the title
compound as a colourless oil (6.00 g, 80%).

'"H NMR & (CDCl;): 0.10 (m, 6H), 0.92 (s, 9H), 1.14 (d, 3H), 2.42 (d, 1H), 3.38 (dd, 1H),
3.60 (dd, 1H), 3.82 (m, 1H).



o- ni trobenzyl oxycar bonyl, p_-nitrobenzyl oxycarbonyl); tri | ower

al kyl /arylsilyl groups (e.g. trinmethylsilyl, t-butyldinmethylsilyl,

t - but yl diwbengd/2s47¢l ) ; tetrahydropyran-2-yl; aryl | ower palriga20gvoougss (e. g.
benzyl) groups; and triaryl |lower alkyl groups (e.g. triphenylnethyl).
Exanpl es of amino protecting groups include fornyl, aral kyl groups (e.g.
benzyl and substituted benzyl, e.g. p_ (ﬁethoxybenzyl nitrobenzyl and

2, 4- di met hoxybenzyl, and tri phenyl net hyl) p_-ani syl net hyl and
furyl met hyl groups; |ower al koxycarbonyl (e.g. t-butoxycarbonyl); |ower
al kenyl oxygaule Hiélcchéd?thg’c regéﬁe)ﬂllﬁ’ﬁ%qﬁérm ) or rgat%m | ooy 521k ? By car bonyl
groups (e.g. benzyl oxycarbonyl, g-nethoxyberizyl oxycar bory

o- nltrobenzyloxycarbonyl -nltrobenzyloxycarbonyl trlalkyIS|IyI (e.g
trlnethylikhxl ; , ) 10y 2 T8 bylldene)
benzyl i demé 5 ] < apttopri ate for
r emoval o{y_)gm@mg)_mmm methtzletltomlequ l-mmhvulrmbuﬂﬁol-i-@l’)bmamiﬂda

hydr ogenati on, nucl eophilic displacenent, acid-, base, netal- or

enzym cal | y-catal ysed hydrolysis, catalyfi rogenonS|s or

photol ytically for groups sucﬁmﬁ?ﬁg Peﬁtyloxycarbonyl or with
fluoride ions for silyl groups. For nmet hyl et her protecting groups

et her protecting group for a hydr group may be renoved by hydrolysis,
for exanple by use of hydrochloriclacfd in methanol. Exanples of protecting
groups for am de groups i ncl ude ' koxymet hyl (e.g. benzyl oxynethyl and
substifuted benzyl oxynethyl); al koxynethyl (e.g. nethoxynethyl and
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4-al koxypg Y(dlrée‘aly%sﬂﬁ]oxyf( }f é{ﬁ)ﬁetﬂ%o)(y) ; hydroxy-N-(1-methyl-1H-pyrazol-3-

yDbenzamide (223 mg, 0.55 mmol) in 1-methyl-2-pyrrolidinone (10 mL) and the mixture

for hydroxy groups may be rennvi:ii%[brlnethylsilyliodide. A tert-butyl

10 heated at 140°C for 3 days. The mixture was concentrated in vacuo and the residue
suspended in ethyl acetate (20 mL). The suspension was filtered through Celite® and
evaporated. The residue was purified by column chromatography (eluting with 0 — 20%
methanol in DCM) to afford a colourless gum which solidified on evaporation from 30%
methanol in DCM to afford the title compound as a colourless solid (109 mg, 33%).

15 'HNMR § (CDCL): 1.22 (d, 3H), 1.59 (d, 3H), 2.97 (s, 3H), 3.52 (m, 2H), 3.75 (s, 3H),
4.55 (m, 1H), 4.85 (m, 1H), 5.75 (q, 1H), 6.53 (d, 1H), 6.78-6.87 (m, 2H), 7.20 (m, 1H),
7.42 (m, 1H), 7.56-7.61 (m, 2H), 10.83 (s, 1H); m/z 485 (M+H)"

The preparation of 3-((1.5)-2-{[fert-butyl(dimethyl)silylJoxy }-1-methylethyloxy)-5-
20 hydroxy-N-(1-methyl-1H-pyrazol-3-yl)benzamide was described in Example 1.
The preparation of 8,9-difluoro-4-methyl-3,4-dihydro-1,4-benzoxazepin-5(2H)-one is

described below:

8.9-Difluoro-4-methyl-3.4-dihydro-1.4-benzoxazepin-5(2 H)-one

25



di (al koxy) phenyl (e.g. 2,4-di net hoxyphenyl); 4-al koxybenzyl (e.g.

4- met hoxybenzyl ); 2, 4-di (al koxy) benzyl (e.g. 2,4-di (nethoxy)benzyl); and

al k- 1- enyWwo(2eoeg2se| yl , but-1-enyl and substituted vinylPC&GR2006/001887

2- phenyl vinyl). Aral koxymet hyl, groups may be introduced onto the am de
group by reacting the latter group with the appropriate aral koxynet hyl

chl ori de, and renoved by catalytlchydrégenation. Al koxynmet hyl , tri

al kyl/arylsilyl and tri al kyl/silyloxynethyl groups may be introduced by
reacting the amde with the appropriate chloride and renoving with acid; or
in the ca I hyl ) 0 koxyphenyl
and aIkox%ﬁ%ﬁé§¢gggghgéngggygggggﬁgg%?%%ﬂumfﬁggﬁégﬂE@V%gF§VH?ﬁ3$

al kyl at i ofS0Rimnd) mmpnmocﬂ\mtfelnhafdlmeabydt}reaﬂweﬁlobzy -nohydethirdinvihd h eerie

anmoni um Fin al k-1- rou S ma I nt.roduc d by reacting
the ami de Wﬁ‘t #d %5 %?el IBP‘Q”%\WB%%‘/FW lFoé‘ﬁ%\;rgla solrion Wes | es The
f ol | owi ng nexanEl (€6 m) end ﬁssddltm@gﬁmmwmc@g@xsz @P‘E‘c@lﬁﬁnn‘ﬂw kdlﬁti‘dﬁded to
limt the scope of this applicatjon. Each exenplifi ound represents a
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carried out by rotary eva oratlon N vacuo an Up procedures were
carried otixtafetvs siepeh{oa L0 bours.eWiathy 4100g0l) wias asldehdrapwide gichije agrentes by

filtrat t that i
n the range bR AP 0% 0 15 2ChmERREHboB AR RFF g e as ar gon
or nitr ogemi evaporafedy TRt ttsidas Qaglbuﬂﬂ'd:dfb?Fcolhhin%id’n@étdé?ibh@@élﬁtl@ﬁﬂ@ﬂQ not

neces§@r| %_fhe maxi oum at t ai na
yl acetate : 1sohexane to neat et yl acetate) to afford the title compound (117 mg, 20%)

as a colourless solid.
'"HNMR § (CDCls): 3.20 (s, 3H), 3.59 (t, 2H), 4.51 (t, 2H), 6.93 (m, 1H), 7.59 (m, 1H);
m/z 214 (M+H)"

15 Example 3: 3-[(7-Fluoro-5,5-dioxido-3.4-dihydro-2H-1.5-benzoxathiepin-8-yl)oxy]-5-
[(1.5)-2-hydroxy-1-methylethoxy]-V-(1-methyl-1H-pyrazol-3-yl)benzamide
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A solution of 3-[(2,4,5-trifluorophenyl)sulfonyl]dihydrofuran-2(3H)-one (126 mg, 0.45
mmol) and 3-((15)-2-{[ter-butyl(dimethyl)silyl]oxy }-1-methylethyloxy)-5-hydroxy-N-(1-

20 methyl-1H-pyrazol-3-yl)benzamide (203 mg, 0.50 mmol) in acetonitrile (3.5 mL) was
treated with caesium carbonate (650 mg, 2.0 mmol) and heated in a microwave reactor at
150°C for 1.5 hours. The reaction mixture was filtered and concentrated iz vacuo. The
residue was then chromatographed on silica, eluting with a gradient of 0 to 10% methanol
in ethyl acetate, to afford the title compound (78 mg).

25 'HNMR & (de-DMSO): 1.23 (d, 3H), 2.17-2.26 (brm, 2H), 3.43-3.59(brm, 4H), 3.76 (s,
3H), 4.15 (m, 2H), 4.57 (m, 1H), 4.85 (t, 1H), 6.55 (m, 1H), 6.92 (m, 2H), 7.23 (m, 1H),
7.45 (m, 1H), 7.57 (m, 1H), 7.73 (d, 1H), 10.84 (brs, 1H). m/z 506 (M+H)" 504 (M-H)



(iv) the structures of the end-products of the Formula (1) were confirmed
by nuclear (generally proton) magnetic resonance (NMR) with a field

st rengt h wbanogred7on) of 300MHz (general ly using a Vari 0T@EBmWE6002300) or
400 MHz (generally using a Bruker Avance DPX400), unless otherw se stated,
and mass spectral techni ques; proton magnetic resonance chem cal shift

val ues were neasured on the delta scal g,and peak nultiplicities are shown
as follows: s, singlet; d, doublet; t, triplet; m multiplet; br, broad; q,
gquartet, quin, quintet; (v) internediates were not generally fully

char act er Bgexs a6 ARMobh Ay RS RS ABE SRR ég@%ﬁ h@yer chromatography (TLC),

hi gh- perfornmance T1quid ¢hromat ography nfra-red (IR) or NWR

anal ysis; (vi) Purification by chromatogfr: aEhy generally refers to flash

col uim chromat ography, on silica unleg erw se stated. Col um

chromat ogr aphy was general |l ycarri ed i ng prepacked silica cartridges
(fromd4g up to 400g) such as Redi mMr (avail abl e, for exanple, from
Presearch Ltd, Hitchin, Herts, UK) Bi ot age (Biotage UK Ltd, Hertford,
Herts, UK), eluted using a punp and fraction collector system Purification
by Solid Rirebiofef selatn suifie$PE) mpet hiodmofené saditny bicaftonste (306tHE 3u63e  of
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Mass spectra (MsS) data was generated on an LCMS system where t
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Form ¢ ach ik 3%, Bm¥8) S 56358 (S, SH), 4314 4Y form 38043 ¢, 111, 7.92-8.07

10 (brm, 2H) m/z 279 (M-HY

The preparation of 3-((15)-2-{[tert-butyl(dimethyl)silyl]oxy}-1-methylethyloxy)-5-
hydroxy-N-(1-methyl-1H-pyrazol-3-yl)benzamide was described in Example 1.

15 Example 4: 3-[(15)-2-Hydroxy-1-methylethoxy]-5-[( 1-methyl-1H-indol-5-yDoxvy]-N-(1-
methyl-1H-pyrazol-3-yl)benzamide
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10% Hydrochloric acid (0.5 mL) was added to a solution of 3-((15)-2-{[fert-
butyl(dimethyl)silyl]oxy}-1-methylethoxy)-5-[(1-methyl-1H-indol-5-yl)oxy] -N-(1-methyl-
20 1H-pyrazol-3-yl)benzamide (120 mg, 0.22 mmol) in methanol (5 mL). The reaction was
stirred at ambient temperature for 1 hour, saturated sodium bicarbonate solution added and
the methanol evaporated. The aqueous residue was taken to pH 2 and extracted with ethyl
acetate. The extracts were combined, washed with brine, dried (MgSO0y), filtered and
evaporated in vacuo to give the crude product which was chromatographed on silica,

25  eluting with 1% methanol in ethyl acetate, to give the desired product (85 mg).



or using an equival ent solvent systemw th nethanol instead of
acetonitrile), or basic eluent (for exanple, using a gradient between 0O -
95% wat erwp0 2aerei2sametrile with 5% of a 0.1% 880 Ammoni a iPOTABD@NINNSST] e

m xture); and the M5 conponent conprised generally a Waters ZQ
spectronmeter. Ciromatograns for Electrospray (ESI) positive and negative
Base Peak Intensity, and W Total Absorgtion Chromatogram from 220-300nm
are generated and values for nfz are given; generally, only ions which

i ndicate the parent nmass are reported and unless otherw se stat ed the val ue
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Example Structure /174 "H NMR (CDCls)
4a o = 410 8: 1.3 (d, 3H), 2.4 (br, 1H), 3.2 (t, 2H), 3.
B - + (4, 3H), 2.4 (br, 1H), 32 (t, 2H), 3.7 (m,
H (M+H)" | 2H), 3.8 (s, 3H), 4.5 (m, 1H), 4.6 (t, 2H), 6.65 (d,
° 1H), 6.8 (m, 3H), 6.85 (s, 1H), 6.95 (s, 1H), 7.1 (s,
1H), 7.3 (s, 1H), 8.75 (s, 1H).

4b 8 P 407 8: 1.3 (d, 3H), 2.2 (br, 1H), 3.7 (m, 2H), 3.75 (s,
“°“f°(>/mﬂ o (MHH)" | 3H), 4.5 (m, 1H), 6.5 (d, 1H), 6.7 (m, 1H), 6.8 (d,
1H), 6.9 (dd, 1H), 6.95 (s, 1H), 7.1 (s, 1H), 7.2-
7.4 (m, 4H), 8.3 (s, 1H), 8.75 (s, 1H).
4c o 424 8: 1.3 (d, 3H), 2.4 (br, 1H), 3.7 (dd, 2H), 3.8 (s,
Hof\ro©)ku£§”‘ (M+H)" | 3H), 4.5 (m, 1H), 6.7 (s, 1H), 6.8 (s, 1H), 7.05 (s,
1H), 7.1 (dd, 1H), 7.2 (s, 1H), 7.25 (d, 1H), 7.45
(s, 1H), 7.5 (d, 1H) 7.6-7.7 (m, 1H), 7.85 (d, 1H),
8.8 (s, 1H).

The preparation of 3-((15)-2-{[tert-butyl(dimethyl)silyl]oxy}-1-methylethoxy)-5-[(1-
methyl-1H-indol-5-yl)oxy]-N-(1-methyl-1 H-pyrazol-3-yl)benzamide is described below:
10

3-((15)-2-{[tert-Butyl(dimethyl)silylJoxy}-1-methylethoxy)-5-[(1 -methyl-1A-indol-5-

Doxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide
ﬁ/SIO/T /E\N‘
0
Ty
N
/




NVP N- et hyl - 2- pyrrol i done; NVR nucl ear magneti c resonance spectroscopy; RT
roomtenperature; THF tetrahydrofuran; TFA trifluoroacetic acid; CDd 3

deut er ochwoneoders72Al | conpound nanes were derived usi n@CACHB2MANAISSOMPUL er
package. Example 1: 3-r(2.2-Difluoro-1. 3-benzodi oxol - 5-yl ) oxyl -5-r (|

) - 2- hvdr oxy- | met hyl et hoxyl - -(l-methyl -1 -pyrazol-3-yl)benz am de A
solution of 3-((1S)-2- {[tert-butyl (dingthyl)silyl]oxy

}- 1- net hyl et hyl oxy) - 5- hydr oxy-JV- (Il -nethyl-1 H pyrazol-3-yl)benzam de
(0.20 g, 0.493 mmol ), (2,2-difluoro-1,3- benzodi oxol - 5- yI)boronic acid (303
nmg, 1.5 I 1. m ne
L T B N S
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for 2 day Ite elit hed with
bt (27 S5 1E O Bk LPhe ] SoclBE 1k meD IS hif it £ 3388 06, &' 1)
was added 2t5onmoB (ahmfreshmy aftivhthe 4A esoletud sioivds (d igp BadUR(10 mIyRtdd st@dd 45 nl)
and th m'x ure sti r{u oom.t enperat ure 20 nutes. The sol ution

was neltr ?8 FeRPeT §ea?1@r"él?%roa“%b6 £ 4INasPiess @62!&1%5 e §F3CHAL e hanol
removed i filteied HaoaghCdline Wasiidddvied DEM @t HﬂmDP'Eﬁe' mcmﬁob&it WeBRhAY!

acetate (30 rTL a wat.er . The eth acetate | ayer was se ar at ed,
washed wi £ TB¢ "H’z PHEHO W&’S@@Fn e@ﬁhacé%?dég&t[één@ waigr f@éﬁhhé“\%ﬂbf
chromat Ogb@ﬁ@ﬁy@"w&' s'ef)eﬁ'ﬁed %déﬁédr\gltﬂ\é Bo %b g b Qar%%\&t S%Rlé]ghve t he
desi red conpound 1 ny). | H)
3.78 (m briye, dged 5%04) ang eva@o%d(tm rqsretpe w@lchzw(smnoma)qgr@he«sox( smcaeH) 6 80
(m Iy, @}u%ﬁg (i 4b‘%)e'thyq aQeQatt(, ﬂi zsé-m){ang, tg' @w(e The dels_‘}dd compound (128 mg).

"HNMR & (CDCl3): 0.0 (m, 6H), 0.85 (s, 9H), 1.3 (d, 3H), 3.6-3.8 (m, 2H), 3.75 (s, 3H),

3.8 (s, 3H), 4.45 (m, 1H), 6.4 (d, 1H), 6.7 (d, 1H), 6.75 (d, 1H), 6.8 (m, 2H), 7.1 (m, 2H),

7.20 (m, 3H) and 8.4 (s, 1H). m/z 535 (M+H)"

15 The silyl ethers used in the preparation of Examples 4a and 4b were made in an analogous
fashion from either 3-((1S)-2-{[ferz-butyl(dimethyl)silyl]oxy }-1-methylethyloxy)-5-
hydroxy-N-(1-methyl- 1 H-pyrazol-3-yl)benzamide or 3-hydroxy-N-(1-methyl-1H-pyrazol-
3-y1)-5-{(15)-1-methyl-2-[(triisopropylsilyl)oxy]ethoxy }benzamide.
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20  The preparation of 3-(1-benzothien-5-yloxy)-N-(1-methyl-1H-pyrazol-3-yl)-5-{(15)-1-
methyl-2-[(triisopropylsilyl)oxy]ethoxy } benzamide used in the synthesis of Example 4c is

described below:



(m IH), 830 (brs, IH; mz 448 (MtH)+ In a simlar manner to that

descri bed above, the follow ng conpounds were al so prepared from

3-((1,S) -wofpdeizsobut yl (di met hyl ) silyl]oxy}-1-nmet hyl et hplCosgB20&/doyssr oxy -
N- (I methyl- | H pyrazol -3-yl)benzam de and the appropriate boronic acid:-
The preparation of 3-((15)-2-{[ter

-butyl (di methyl)silyl]oxy}-1-nethylet hyé oxy) - 5- hydroxy-N- (I -nethyl -1

H pyrazol - 3-yl ) benzani de i s descri bed beI ow.
3-rri"§)-2-{rfer”-Butvirdinmethvnsilyll oxy}-l - met hyl et hyl oxyV5- hvdr oxy- - ('
| -met hyl - _ Hmemmten-s 1o
{[fert-Bu
oxy-N- (| ) 00 ; 364 nmol ) was
di ssolved in rret hanol (50 rrL) and the flask evacuated and purged with
nitrogen (3 times). 10% Pal |l adi im on car b@n \2. 9) was added and the flask
further evacuated and finall y }I\g‘eg ogen gas. The reaction

m xture was stirred at anbient or 16 hours until conpletion.
The reaction m xture was evacuated and purged with nitrogen (3 tines). The
catalyst was filtered off, and trate concentrated in vacuo to give

t he desired conpound (1.45 g).1H T‘ d (d6-DVMSO): 0.02 (d, 6H), 0.83 (s,

2H)52 g- m18|c Umélc;%)Bn%e ?1%? &é@ (%l_%lil ﬁ was e’d té? H%@utﬁ'(mSo]f 3|(-_6’9drc|§(|;|)51§( ?B}Aét

10. 59 ﬁbr lﬂ-pykdﬁ)al 34y1)25-4Q86)- ( Mekhyt-2- [(tmsopropylsﬂyl)oxy]ethoxy}benzamlde 8225 mg, " I
rphenyl met

3-(fl. N- But h | | -1 - met hyl et hyl

hvE) oXy- N- mlblngF%§'t§’8gﬁy oS} g%%i’oén S)I%Eﬁ%@@é%?(y% 4 nmmol) was
added to armmwl@heﬂé (187 bs%@@tdmin)e%met%{dé %@5 L) and the stirred
2-{[fert-butyl dlrre S|Iy“ xy}-1 -nethyl et hoxy) benzoic acid (2.43

5. 84 mmol JRxLe CI:-Imp?y iolgEelniiater ﬁ‘éCf()Wa‘E?S%g“r h@ury.6Thamixfure was HATU
(4.66 9, o mb)en't fén%ﬂﬁé%%suﬁ%ﬁéd Sk & adf (4@%)%%& ckEIREr Ghtir e for

16 hours. The resultant ‘mxtu
10 ethyl acetate (3 x 15 mL), the combined organic layers washed with brine, dried (MgSO4)

and evaporated to a residue which was chromatographed on silica, eluting with 40% ethyl
acetate in isohexane, to give the desired compound (100 mg).
m/z 580 (M+H)",

15 The preparation of 3-((1S)-2-{[fers-butyl(dimethyl)silyl]oxy }-1-methylethyloxy)-5-
hydroxy-N-(1-methyl-1H-pyrazol-3-yl)benzamide, used during the preparation of
Examples 4 and 4a, was described in Example 1.

The synthesis of 3-hydroxy-N-(1-methyl-1H-pyrazol-3-yl)-5-{(18)-1-methyl-2-
[(triisopropylsilyl)oxy]ethoxy} benzamide, used in the preparation of Examples 4b and 4c,
20  is described below:

3-Hydroxy-N-(1-methyl-1H-pyrazol-3-y1)-5-{(15)-1-methyl-2-

[(triisopropylsilyl)oxy]ethoxybenzamide

T

25 10% Palladium on carbon was added to 3-(benzyloxy)-N-(1-methyl-1H-pyrazol-3-yl)-5-
{(15)-1-methyl-2-[(triisopropylsilyl)oxyJethoxy }benzamide (21.7 g, 40.4 mmol) in dry



partially reduced in vacuo, poured onto water (100 nL) and extracted with
diethyl ether (2 x 50 m.). The extracts were washed with water and brine

t hen dri edlOMyBE972 filtered and reduced to an opaque geOTdB2006/qoassyi al |y
crystallized. The crude product was purified by colum chromatography,
eluting with 0-100% et hyl acetate in isohexane, to give the title conpound
as a colourless oil (1.87g). 1H NVR d (de-DVMSO): 0.02 (d, 6H), 0.84 (s,
9H), 1.21 (d, 3H), 3.68 (d, 2H), 3.76 (S, 3H, 4.58 (m IH, 5.13 (s, 2H,
6.56 (m IH, 6.70 (m IH, 7.18 (s, IH, 7.24 (s, IH, 7.29- 7.46 (m 5H),

:7% {5(7 P§1 (ranny :T%t h%(?r)ngzuﬁ&é %FP '@9 ri% ﬁz?a:&-:l %?l)d-{gassed and placed under a

" di met hy| hgdrpgdn tellydn dndretitriag fcetlb(hnglr)s H&mimosiphela@\iad Mpldoyd wath @fdon Shd 2- { [
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and wateru(ldleemghvaadnﬂfotrmnamﬂmgd\remﬂ@dmmhﬂdimtzeg(586 nmg, 13.95 mol)

dded. _Th |t ant t rring at 450C for 2 hours,
then af ar &@3#8t<§f>§é$“af@$‘@ew“fi>iesﬂmsﬁw@Lsus@%mm Tt e 4

hour s. vw@@rm({tﬁ) mLé(nY»qma@@lgsd LERS S GRupPT ¥ pRpTRORE ), HER P, B

resul t ant soI ution was acidi
equi val enfss 1. Vitels AR, 466t @F-Hind bri ne’ t hen dr i ed (MyS®4), filtered and
evaporated in vacuo to give the title conpound as a col ourl ess gum (2. 58
IR NVMR d (de-DVsO): 0.02 (d, 6H), 0.84 (s, 9H), 1.17 (d, 3H), 3.66 (m
4. 43 3{(Bendyldky)-H-(05ndthyl- [H4pyratol B6y1-H4 (15)- Undthyl2-10 (br s, 1H), 7.17 (br
Hé75744 5 7.60 (br. s, IH. Methyl
3 ((1 ? | oxyl -1 -met hyl et hoxy) - 5- r(phenyl met hyl )
oxyl benzoate (2i7?)-1 -{[fert-BLL}/yI (di nmet hgl )sil yl']oxy}propan-2-ol (3.31 g,
17.4 mmol ) was added to a Sie /l\/\
Y

o
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HATU (23.5 g, 61.8 mmol) was added to 3-(benzyloxy)-5-{(1S)-1-methyl-2-
[(triisopropylsilyl)oxy]ethoxy } benzoic acid (23.6 g, 51.5 mmol), followed by addition of
DMEF (140 mL), and cooled to 0°C. 1-Methyl-1H-pyrazole-3-amine (6.00 g. 61.8 mmol)

15 was added followed by DIPEA (21.3 mL) and the reaction was stirred under argon at 0°C
for 3 hours. The solvent was evaporated and the residue was dissolved in ethyl acetate (500
mL) 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 (MgSOs), filtered and evaporated. Purification by column chromatography, eluting

20 with 1:4 to 1:1 ethyl acetate:hexanes, afforded the title compound as a colourless oil
(21.7g). '"H NMR & (CDCly): 1.05 (s, 18H), 1.05-1.1 (m, 3H), 1.3 (d, 3H), 3.7 (m, 1H), 3.8
(s, 3H), 3.9 (m, 1H), 4.5 (m, 1H), 5.1 (s, 2H), 6.7 (s, 1H), 6.8 (s, 1H), 7.0 (m, 2H), 7.1 (s,
1H), 7.3 (s, 1H), 7.35 -7.5 (m, 5H), 8.5 (s, 1H). m/z 538 (M+H)"

25



sol ution of nethyl 3-hydroxy-5-{[phenyhnethyl]oxy} benzoate (3.00 g, 11.6
nmml) in THF (50 nL) at OOC foll owed by addition of triphenyl phosphine
(4.57 g, Wo.240amred72 t hen DIAD (3.43 nli, 17.4 mmol) and Prhe/gBe@t(00837Was
warnmed to RT and stirred for 16 h. The reaction was quenched with water
(100 nL) and diethyl ether (400 nL) and the organic |ayer was separated
then dried (MySO4) and evapor at ed. Pur_iﬁai_cati on by col um chr omat ogr aphy,
eluting with 1:15 to 1:5 ethyl acetate:hexane, afforded the title conpound
as a colourless oil (4.00 g, 80%9. 1 NMRd (CDC3) : 0.03 (s, 3H), 0.05 (s,
3H), 0.895( ) 1280 (1d, B .. , ) ¢ L), 3.92 (s,
3H), 4.443 %e . 5. 08 df,net, 0. (1 (N H) ;7. 40 1thyI

3- hydr oxy-5-{ [ phenyl net hyl i oxyl b?rlzoate To@ stirred solution of nethyl

3, 5-di hydr oxybenzoate (5.95 rmlg\Fém,QFE Q. yas added pot assi um car bonat e
(9 nmol), and the suspension stir ,éeqa aen(t) t enperature under argon. To
this was added benzyl bromde (8.42 nol) $lowy over 1 hour, wth a slight
exotherm and the reaction mixture stirred overni ght at anbient
tenperature. The reaction was quenched utiously with amoni um chl ori de
solution (5 L) followed by water (35 L) he aqueous suspensi on was
extracted with DCM( 1 x 3 L and 2 x 5 L). The conbi ned extracts were
washed Wi URnivet Bidrddd rhanoﬁZ@afér('l@.@h MR8 in(WASPH0 mI TGs Sflcltd N was
evaporated in vacuo, and the crude product chromatographed 1n 3 batches
(f1ash coprton of methyl Bbenayloxs)-5d(filrmethiltZa a gradi ent consi sting of

hexanesco LY }5&% t : AT % e I
acet at g) &ﬁgﬁr%%%i? g/% ar?%)ﬁgaﬁg%tgﬁg;#’ .0']'?%131%%1%@%39%%?‘)3%{%#5%%r
chr omat ogAajth8die raactioibway dhiated lierd 6 (hbndscthe THPLr&notedkg vivo amd thishes@tagi | 1 ca,
eluting with isohexane containing 20%v/v .ethyl acetate) to give_the
desired cg%%ﬁﬁaﬁ(%% Pﬁeﬁn Yﬁa‘]? ?%%anac ?Cb%% extgacied with eyl acgate 25 op) |
6.65 (m kHPO ml)@nd the cbirbined of¥anic Myetstiere drictt (Rag8 A Mfilete and eBPofdddd s, 1 H) .

to afford the title compound (60.2 g).

10 'HNMR & (CDCl3): 1.05 (s, 18H), 1.05-1.1 (m, 3H), 1.35 (d, 3H), 3.7 (m, 1H), 3.9 (m,
1H), 4.5 (m, 1H), 5.1 (s, 2H), 6.8 (s, 1H), 7.3 -7.5 (m, 7H). m/z 457 (M-H)

Methyl 3-(benzyloxy)-5-{(1S5)-1-methyl-2-[(triisopropylsilyDoxylethoxybenzoate

4

15 (2R)-1-[(Triisopropylsilyl)oxy]propan-2-ol (56.1 g, 242 mmol) was added to a solution of

methyl 3-hydroxy-5-{[phenylmethyl]oxy } benzoate (50 g, 194 mmol) and
triphenylphosphine (63.5 g, 242 mmol) in dry THF (500 mL), at 0°C, followed by addition
of DIAD (47.6 mL, 242 mmol) over 45 minutes under an argon atmosphere. The reaction
was stirred at 0°C for 1 hour and allowed to warm up to RT over an hour then stirred at RT
20  for 1 hour. The THF 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 mL) and the filtrate
evaporated. The residue was purified by column chromatography, eluting with 1:20 to 1:10



(2R)-\ - rfe/t-Butylfdinethvnsilyll oxyipror an-2-ol / O

fert-Butyl (dinmethyl)silyl chloride (5.90 g, 39.5 mmol) was added to a

sol uti on Wb 20@RARs97pr opane-1, 2-diol (3.00 g, 39.5 mol) PoTOBEDELODS8ML)

foll owed by diisopropylethylam ne (7.10 g, 55.3 nmol) and the reaction was
stirred under argon for 72 h. The reaction was diluted with diethyl ether
(500 m.) and water (140 nL) and the or_%%rli c layer was separated then dried
(MgS™), filtered and evaporated. Purification by colum chromatography,
eluting with 1:15 to 1: 10 ethyl acetate: hexane, afforded the title

comound RGBT B D Bonf LSRR 1000
W), 3.8218m, 11051.The, 310) RIS, G0 1 BRUMERIGheIH), BISHD] 4 St mpp (). Oro.
em,

. 00). Ex le 2: i
3-[(8-Fl ugg)é-(%,2§§0q9%%@hwinﬁ'-2(§%c}}§; 73 of Ay o2 M 4713MsBAz oxazi n- 7- VpoxXyi - S-
d S -hvdroxy-| -nethylethoxyi-iV-d -nethyl-I|H pyrazol -S-vDbenzamd e
Pot assi um carbonate (152 ng, 1.1 mmol) was added to a solution of
8, 9- di ¥ | u&Hb:=l(keisppropylsilyAlogy Inepan2t0l 4- benzoxazepi n-5(2 H)-one (117 ny,
0.55 mml) and 3-((1"S)-2-{[ten-
butyl (di net hyl ) si [yl ]oxy}-I - met hyl et Jyl oxy)- 5- hydr oxy- N-(I-methyl -|
H pyrazol - 3- yl)benzam de (223 ny, .o'g’\r_rfml ) in |-methyl-2-pyrrolidinone
(10 nL) and the m xture heated at 140C for 3 days. The m xture was

t ' ' in.ethyl tate (20 ni).
The. suspencrsherdBtRpBRR AR PEva empl VS PR lehar v 1 B8 e T ool dlie
was puri f s@lgtidtyofgRR PRI £IRLI01BIOPOHPN BIG Blnktl) IMDME bh0Q: (108 B0 KBdphanat 1 n

DCM to afford a colourless gumwhich solidified on evaporation from 30%
net hanol  imiermNemperatpredielpw HeCr This avag Enilowad Hy addithorced]i els §66sh2i995(109 ny,

ga;)/‘? : éé ?5 %lfj@'ﬁ)%egéﬁoh hixfefe x(vgs all%bxbed t(;l'wgr%n t(oqlT %@ s‘tixr%d %IZde(r %u‘go% lf‘3r’203' 52 (m

hours. The reaction was quenched with 1M hydrochloric acid/diethyl ether (300 mL/800

mL). The organic layer was separated and washed with 1M hydrochloric acid followed by
saturated brine solution. The organic layer was dried (MgSOy), filtered and evaporated.
Purification by distillation at 10mmHg, 90-104°C, afforded the title compound as

15  colourless oil (69.5 g). '"H NMR & (CDCls): 1.05 (s, 18H), 1.05-1.1 (m, 3H), 1.05 (d, 3H),
2.55 (s, 1H), 3.45 (dd, 1H), 3.7 (dd, 1H), 3.85 (m, 1H).

The preparation of methyl 3-hydroxy-5-{[phenylmethyl]oxy }benzoate was described in
Example 1.

20
Example 5: 3-[(9-Chloro-4-methyl-5-0x0-2,3.4.5-tetrahydro-1,4-benzoxazepin-8-
yDhoxy]-5-[(15)-2-hydroxy-1-methylethoxyl-/V-(1-methyl-1 H-pyrazol-3-yl)benzamide

(0] f\N
Ho/\rO\Q/kN \N.
H
(0]
(0]
Cl

—N
\_/o

A suspension of 3-((18)-2-{[tert-butyl(dimethyl)silylJoxy}-1-methylethyloxy)-5-hydroxy-
55  N-(1-methyl-1H-pyrazol-3-yl)benzamide (250 mg, 0.163 mmol), 9-chloro-8-fluoro-4-



: (m IH, 4.8 (m IH), 575 (q, IH, 6.53 (d, IH), 6.78-6.87 (m 2H),
: (m IH, 7.42 (m IH, 7.56-7.61 (m 2H), 10.83 (s, IH); mz 4S5

+ Theopnepsei on of PCT/GB2006/001887
(16)-2-{[tert-butyl (dimethyl)silyl]oxy}-I-nethylethyl oxy)-5-
roxy-N-(1-nmethyl - | H pyrazol -3 -yl)benzam de was described in Exanple 1.
e preparation of 8,9-difluoro-4-nethyy 3, 4-di hydro-I, 4-benzoxazepi n-5(2
H) -one is described below 8,9-Difluoro-4-nethyl-3,4-di hydro-
1, 4- benzoxazepi n-5(2H) - oneDl PEA (0.68 nmL, 3.9 mmvl) was added to a sol ution

of 2,3, 4- tfufhyar QYA i de ( ), E&(M m.)

fol | owed gg;:u{yl#]g,qaﬁ ( tigg%ﬂ %@@%3@%&%%?#%3%%&%% , 1.(@1 nmmol ). The
m xt ur e wasbetdte (36 nfgy .22 Grrh@)MinSDMFH® nfQ hataks hedlednas: rilictowta@élatiisoPC pezhanol

(10 m.) and passed through an I SOLUTE(r) SCX-2 SPE colum. The sol ution was
evapor at edoursh¥ate £y mke Waa gdded 88¢ ihe srixiue WaFExtaded with DN (3 L 8mL)60%

di sper si ORy] L L . I added rtiQnw se over 5
it ea. e SRR et exisbeds oo il 93 BflRka Sl BHAS0 ) ves
added dr opyutién @8ea)h ThBloxdabic@hiRSyaREE®R J filkeréd H@levapdrate PQGivEL) -

Conbi ngd et her e(gl, ex)tf actisga\_/vec?e dried %( I\/gg%‘flt))wandreyapg;’a%édé T%(la resi due
was puri f pearapge eib| Thif wenpwiitad by pappatptive HBECnejuting with 2 gradiehiof 5288t at e -

i soh . | t t f itl d 17 , 2009
1 h oot ol gt opA B Enct Bl [ CLAER oDl o AU o), 10,200
(t, 2H), Gh93fdam (70hg). 7.59 (m IH); mz 214 (MrH) + Exanple 3:

3-[(7-Fluoro-5, 5-di oxi do-3, 4-di hydro-2. H 1, 5-benzoxat hi epi n-8-yl)oxyl-5-
f (1 >y) - 2- TRAMRP-(CDéED h1:22(da 8Ky 13-08 (s, nbhyB.54 (m}RHVE. @) 2ED53y16 (sbenz ami de

S S R o

oxy} - 1- met(HyHRT HEKDR ), 7571 Eh 0:69-(-2[D;10.82 (s, 1H). m/z 501 (M+H)"

The preparation of 3-((15)-2-{[fert-butyl(dimethyl)silylJoxy }-1-methylethyloxy)-5-
hydroxy-N-(1-methyl- 1 H-pyrazol-3-yl)benzamide was described in Example 1.
15 The preparation of 9-chloro-8-fluoro-4-methyl-3,4-dihydro-1,4-benzoxazepin-5(2H)-one is

described below:

9-Chloro-8-fluoro-4-methyl-3,4-dihydro-1.4-benzoxazepin-S(2H)-one

20 Sodium hydride (28 mg, 0.723 mmol, 60% dispersion in mineral oil) was added slowly to a
solution of 3-chloro-2,4-difluoro-N-(2-hydroxyethyl)-N-methylbenzamide (180 mg, 0.723
mmol) in DMF (4 mL) and the reaction stirred at room temperature for 16 hours. Water
was added to the reaction and the mixture was subsequently extracted with DCM (3 x 30
mL). The combined organic phases were washed with water (5 x 25 mL) and saturated

25  brine solution then dried (MgSOy), filtered and evaporated to give the desired product as
an oil (140 mg). '"H NMR & (CDCls): 3.21 (s, 3H),3.54 (t, 2H),4.52 (t, 2H),6.97 (dd,
1H),7.72 (dd, 1H). m/z 230 (M+H)"



met hyl -1 Hpyrazol - 3-yl ) benzam de (203 ng, 0.50 mmol) in acetonitrile (3.5
m.) was treated with caesium carbonate (650 ng, 2.0 mmol) and heated in a
m cr owavewoeagtias97at 1500C for 1.5 hours. The reacti on RCItGB2006/@$ssi | t er ed
and concentrated in vacuo. The residue was then chromatographed on silica,
eluting with a gradient of 0 to 10% nethanol in ethyl acetate, to afford
the title conmpound (78 ng). 1H NWVR d (d,0 DVBO : 1.23 (d, 3H), 2.17-2.26
(brm 2H), 3.43-3.59(brm 4H), 3.76 (s, 3H), 4.15 (m 2H), 4.57 (m |H),
4.85 (t, IH, 6.55 (m IH), 6.92 (m 2H) 7.23 (m IH, 7.45 (m IH, 7.57

(m 25 S:dielo®a-bithorol 0: My Bk Ran e il Aoty G H) + 504

(MH) 3-rfZ 4, 5-TrTTT UOr optieny rtonyf Idr nvar of ur an- 2r 3H) - one A sol ution of
sodi um sul fite (153 ny, 1.21 rrm)l) and um bi carbonate (306 ngy, 3.63
mmol) in water (3 nL) was treated we 4,5-trifluorobenzenesul fonyl

chloride (280 ng, 1.21 mmol) and heaged! in'a mcrowave reactor at 150C for

400 seconds. The resulting m xture V\?S treat ed with 3-bronodi hydrofuran-2(3
H)-one (299 ng, 1.82 mmol) and then ted in a mcrowave reactor at 1500C
for 500 seconds. The mi xture was cooled to 100C and the resulting solid

filtered 8fGhland ddifladrobenzeglchoritio(291 ey, 1 iendl) inl BCROIROUAths(@8@dwmk. 1H NVR

7 S6-8. 07 SBATESRY b 2 S g Hpanot S 6 donein s ahkass g D oo )

{[fertsbubyd {64 88l |h3/§ﬂokﬁﬂl3}solﬁﬁé/n @1 rﬁ]:)r@bwl ﬁh@ﬂth@é&@iu& of the E(leld chlonde

hydr oxy- N- (| - et hyl -1 " H pyrazol - 3-yl )’benzam de was describ
Exanpl e 4Was gommlet)%rthe Wﬁn@mlwmpﬁw Rk rsbeyfitred for(approminkapdly ¥ hours. The

0T 8 L 46U i AL, o or
but yl (di rrBtga;nIc)l@letsyd@re)x(yI}lblhedjﬂtlhty(MgSQw),ﬁl’eeﬁed[a(nﬂem;ioi’eyéd-ﬂo ngMtdlessyl ) oxy] -
nth ' ; ?ﬁteh g'égolﬁgy %@ﬁwﬁ SYEDRENAAT A8h %20 M3 A% TR Yoo 1 E5 Y Rpane!l (5

10 (td, 1H),7.28 - 7.37 (m, 1H).

Exanpl e 1.

3-[(9-Chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-5-[(15)-2-
hydroxy-1-methylethoxy]-N-(1-methyl-1 H-pyrazol-3-yl)benzamide can also be prepared
by the route described below:

15
N-(2-{[tert-Butyl(dimethyl)silylJoxy } ethyl)-3-chloro-2,4-difluoro-N-methylbenzamide
(100 mg, 0.275 mmol) was added to 3-hydroxy-N-(1-methyl-1H-pyrazol-3-yl)-5-{(1S)-1-
methyl-2-[(triisopropylsilyl)oxy]ethoxy} benzamide (123 mg, 0.275 mmol) and potassium
carbonate (76 mg, 0.551 mmol) in dry dimethylacetamide. The mixture was heated in a

20  Smith Creator microwave at 160°C for 2 hours. Water (25 mL) was added to the reaction
mixture and extracted with ethyl acetate (3 x 30 mL). The combined organic extracts were
dried (MgSOQy), filtered and evaporated. Purification by column chromatography on silica,
eluting with 50-100% ethy] acetate in hexanes, gave the title compound as a pale yellow oil
(500 mg). "H NMR & (CDCL): 1.29 (d, 3H), 2.09 (t, 1H), 3.23 (s, 3H), 3.59 (t, 2H), 3.71 —

25 3.76 (m, 2H), 3.79 (s, 3H), 4.54 (t, 2H), 4.50 — 4.57 (m, 1H), 6.74 (t, 1H), 6.77 (d, 1H),
6.80 (d, 1H), 7.04 (t, 1H), 7.23 (t, 1H), 7.28 (d, 1H), 7.70 (d, 1H), 8.52 (s, 1H)



stirred at anbient tenperature for 1 hour, saturated sodi um bi carbonate
sol ution added and t he net hanol evaporated. The aqueous residue was taken
to pH 2 awo2ecemaeeed with ethyl acetate. The extracts WweT&Bommzionssd,
washed with brine, dried (MgSO4), filtered and evaporated in vacuo to give
t he crude product which was chromat ographed on silica, eluting with 1%

met hanol in ethyl acetate, to give the -desired product (85 ng).1R NWR d
(ecbAa3) @ 1.3 (d, 3H), 2.2 (t, IH 3.6-3.7 (m 2H), 3.7 (s, 3H, 3.8 (s,
3H, 4.5 (m IH, 6.4 (d, IH, 6.7 (d, IH, 6.8 (d, IH, 6.9 (m 2H), 7.1
(m 20, @Ok pabididathyBsifTokSienyila-oiibad24: dledsH). v d b ibal bt nd

conpounds were prepared In an anal ogous fashion fromtne ap rrat e silyl
ethers. (d, 7.1 (s, (s, (d, (s, (s, The preparation of 3-(( | S§)-2-{[
r -butyl (di methyl)silyl]oxy}-I-net éy)-S-[(InethyI-

| Hi ndol -5-yl)oxy]- N (I-nethyl-I meX{@ ol - 3-yl)benzam de i s descri bed
bel ow. _ .
3-ra5)-2-{rteA-ButvirdinethvnsiIyIIoxyfﬁﬂ-nethylethoxyyB-rrl-nethyI-I
Hindol -5- yl)oxyl-N- (I -nethyl- | H pyrazol - 3-vDbenzam deA sol uti on of

3-((19) - 23-dHloro- 24bdiﬁlxab1(odbm91mmc)rmegybi 8)0/1 hm%imésrb)dh&i DONWEMY b s@rdiy dr oxy- N
- hyl m_de
f[ng?LyY|ﬁﬂBWERé&gﬁﬁ%ﬁ%E%@%} %ﬁ ﬂy%ﬁqqﬁhﬁ%nﬁ%ﬂWPﬁmébﬁéér“XQFwﬂﬁbé@ate (138

my, 0.5 mQhikurd bf ﬁ%%’dﬁiﬂlﬂ dr()ﬁdg’éolﬁ%m n #nd DEVL de fﬁﬂekfa‘é&é}lﬁﬁxﬁﬁé ygted 4A

nol ecul ar si eves ( was stirre
then allowed to warm up to RT and left to stir for 5 hours. The phases were separated and

the aqueous phase was extracted with DCM (3 x 50 mL). The combined extracts were
dried (MgSOs), filtered and evaporated to give a pale yellow oil. Purification by column
chromatography on silica, eluting with 0-50% ethyl acetate in hexanes, gave the title

10 compound as a colourless oil (2.26 g) 'H NMR § (CDCl,): 0.00 (s, 6H), 0.82 (s, 9H), 2.93
(s, 3H), 3.58 (t, 2H), 3.81 (t, 2H), 6.95 (dtd, 1H), 7.16 - 7.22 (m, 1H)

(2-{[tert-Butyl(dimethyl)silyl]oxy} ethyl)methylamine

H
\—\O - S>V

—N
N\

15 DIPEA (2.45 mL, 14.0 mmol) and fert-butyldimethylsilyl chloride (1.51 g, 10.0 mmol)
were added to a solution of 2-(methylamino)ethanol (751 mg, 10.0 mmol) in dry DCM (25
mL) under argon and the reaction mixture allowed to stir at RT for 16 hours. Diethyl ether
(50 mL) and water (50 mL) were added to the reaction mixture and the aqueous phase was
extracted with diethyl ether (3 x 30 mL). The combined extracts were dried (MgSOy),

20  filtered and evaporated to give a pale yellow oil which was dried under high vacuum to
give the title compound (1.91 g).
'H NMR & (CDCls): 0.00 (s, 6H), 0.84 (s, 9H), 2.38 (s, 3H), 2.61 (t, 2H), 3.65 (t, 2H)

The preparation of 3-hydroxy-N-(1-methyl-1H-pyrazol-3-yl)-5-{(1S)-1-methyl-2-
25  [(triisopropylsilyl)oxylethoxy}benzamide is described in Example 4.



anbi ent tenperature and under anbi ent atnosphere for 2 days. The reaction
m xture was filtered through Celite, washed with DCM (2 x 10 nlL), the DCM
renoved iwowveevesend the residual oil partitioned betweeaTaByée/messrat e (25
m.) and water (25 nlL). The ethyl acetate |ayer was separated, washed with
aqueous sodi um hydrogen carbonate solution, brine, dried (MSO4) and
evaporated to a residue which was chror%t ographed on silica, eluting with
40% et hyl acetate in wo-hexane, to give“the desired conpound (128 np).
IHNMR d (CDO 3) : OO(m 6H) 085(s 9H) 13(d 3H) 3.6-3.8 (m 2H),
X ( 4. 45 d . d

3.75 (s, ) i H, 6.75 (d,
IH), 6.8 ? 4y, ' . : -z 535 (M+H) +
The silyl vbbm-FSSI(lJS)ezihvdrokM Im‘thjzlaﬂmkvleN-(D-fmdﬂ(ﬁmm-@srz&al-ﬁﬂbéﬁaﬁﬂdée made in
an anal ogous fashion from either

3-((15)-2-{[te7”-butyl (di net hyl)si | yI ] oxyJ- | {methyl et hyl oxy) - 5-

hydr oxy- N- (I - met hyl - | I—I—pyrazoI-F@?-/Vr) aride’ or 3- hydr oxy- N- (I - met hyl - |

H pyrazol -
3-yl)-5-{(l)-lI-methyl-2-[(trii sopro
preparation of 3-(1-benzot hi @
{(1S)-1- methyl-2-[(triisopro BLZ/ oxy] et hoxy} benzani de used in the
synt hesi s of Exanple 4c | s descri bel ow. S-d- Benzotliien-S-yl oxyV
N-ri-nmethyl-I H pyrazol-S-yl VS fd*-I|-nethyl ~-

Fftrii soprofyieasipy phijaydoky Hx@trb%hszlalpﬁ wa@@rsdhfﬁdélr%ﬂa@tbyl(ms ng, .05

pyr a)z Og\/a :S,) [@g&g [{V?ﬁl@ggﬁ}]&h@}% arﬂlc{:'(y(?d(lomg (J\!4'41(7I h@/ Lenzyl—S 9-difluoro-

i sopropyl SJ4Ld1h9cﬁ>d-y]4eBdﬁQ®<7§é}z 3@H)dRe (120Mg0.619 nBm AR A oesiBQARIonkE
(triphenyl phosphi ne) s)pe??ﬂ ggﬂ) e(0 1 %I ) and 5- 0bermormbenzot hi ophene

g} 107 gg 0L3% Imr@I‘Blglnﬁnd rmlf’RvM @G@E)a\mscl@ai(%@ irba mmicyowavd at h&)°€tfor ¥ hmjlrﬂl xture
| T
has. coor e T8 AT ariisRd eutsbip i pudtd BIRSEN L S Sudver (a0 mLy

and ext r agB6in¥ éidanic extracts were washed with water (2 x 20mL) and saturated brine

o | yl ) oxy] et hoxy} benzam de. The
)-N-(1-nmethyl- | Hpyrazol-3 -yl)-5-

10  solution (15 mL). The organic phase was dried (MgSO,), filtered and evaporated to give
an orange oil. Purification was by column chromatography, eluting with 50-100% ethyl
acetate in hexanes, and subsequently by preparative HPLC, eluting with a gradient 5-95%

acetonitrile in water on a Phenomenex Luna 10u C18(2) 100A column, to give an off-

white foam (20 mg). 15 NMR § (dg-DMSO): 1.22 (d, 5H), 3.44 - 3.56 (m, 5H), 3.61 (,

15 2H),3.76 (s, 4H),4.34 (t, 2H),4.49 - 4.59 (m, 2H),4.75 (s, 2H),4.83 (t, 2H),6.54 (s, 1H),6.81
(s, 1H),6.92 (dd, 1H),7.18 (s, 1H), 6.92 (dd, 1H)),7.41 (s, 1H),7.55 (d, 1H),7.57 (s,
1H),10.82 (s, 1H). m/z 561 (M+H)", 559 (M-H)

The synthesis of 3-hydroxy-N-(1-methyl-1H-pyrazol-3-yl)-5-{(1S)-1-methyl-2-
20  [(triisopropylsilyl)oxy]ethoxy }benzamide was described in Example 4b.
The preparation of 4-benzyl-8,9-difluoro-3,4-dihydro-1,4-benzoxazepin-5(2H)-one is

described below:



ethyl acetate (3 x 15 nL), the conbined organic |ayers washed with bri ne,
dried (MgSO4) and evaporated to a residue which was chronmat ographed on
silica, ewvotwow2eth 40% et hyl acetate in isohexane, toPgirGB20dodssi red
conmpound (100 ng). mz 580 (MtH)+. The preparation of
3-((I,S)-2-{[tert-butyl (di methyl)silyl]oxy}-I-nethylethyl oxy)-5-

hydr oxy-N- (I -met hyl -1 Hryrazol - 3-yl )bqe)z(an‘i de, used during the preparation
of Exanples 4 and 4a, was described in anple 1. The synt hesi s of

3- hydroxy- N (I -nmethyl -1 Hpyrazol-3-yl)-5-{(] S)-1I-nethyl-

[ (trii sopyapbeild vl Suhmubenaamide o isedph.n,d he pr epar ation of

Exanpl es 4b and 4c, 1s desCribed below 3-1 aroxyﬁ\l-q - et hyl -
| H pyrazol - 3-yl V5- { (1S)- 1-net hyli-/ r f ¥ NAFsopr opyl si | vDoxyl et hoxyJbenz
d

am de 10% Pal | adi um on car bon was - (benzyl oxy)-N- (I -nethyl -
| H pyrazol - 3-yl ) 5-
{(15)-1-methyl-2-[(triisopropylsilyl )ok*y—]’et hoxy}benzam de (21.7 g, 40.4

nmol ) in F e .reaction Xt ur assed and
pl ac)ed ungé(?ﬂg (hﬁ g&ﬂ%gwgwg%@%gspgrgan;ndpmfglﬂ S 6?‘\F,@?‘?;l‘zi(’jlﬁfggf)here
was repl asedtion ¢ﬂ1vamg§m2 aﬂarlﬂumuv@ mﬁoiyethtygb@ﬁaﬁamw@hn liced 1ammgeipuUS earth
then the fllé re%ﬁ-:-)v ora |ed under ﬂh vacuum for 1 hour to give
the title't %‘3@ ( lif‘)fey tlantvébw 1 forsl hgurs. SYager was 5. 1. 1 (m
3H), 1.3 Géed3dhhe r@acﬁoﬁ Md thEixtdre&vab §ubs§c%@entlf’e>&ra@f§ﬂ VH(PDDCIGI x@@mﬂj‘bs I H)

s, | 6. m 2 .
gﬂz 4223 (thqmbla%orewwha(se%w?wmﬂMwalerr@txﬁ@mu #d sytreaed|brige - yI >5
RR R
colourless oil (130mg) 'HNMR & (CDCls): 3.5 (t, 2H), 4.3 (t, 2H), 4.8 (s, 2H), 6.92 (dd,

10 1H), 7.3—7.4 (m, 5H), 7.7 (m, 1H)

N-Benzyl-2,3 4-trifluoro-N-(2-hydroxyethyl)benzamide

OH

2,3,4-Trifluorobenzoylchloride (195 mg, 1 mmol) in DCM (1 mL)was added to a stirred
15 solution of N-benzylaminoethanol (166 mg, 1.1 mmol) in a mixture of DCM (1 mL) and

10% sodium hydroxide solution (1 mL) at 0°C. After the addition of the acid chloride was

complete, the mixture was warmed to RT and stirred for approximately 4 hours. The two

layers were separated and the aqueous layer was extracted with DCM (3 x 30 mL). The

organic layers were combined, dried (MgSO4), filtered and evaporated to give a colourless
20 oil (190mg). 'H NMR & (CDCL): 3.74 (t, 2H),3.82 (t, 2H), 4.5 (s, 2H), 4.85 (s, 1H), 7.06

(td, 1H), 7.15 (m, 1H), 7.28 - 7.37 (m, 1H). m/z 310 (M+H)"



[(triisopropylsilyl)oxy]ethoxy} benzoic acid (23.6 g, 51.5 nmol ), followed
by addition of DVF (140 nL), and cooled to OC. |-Mthyl-I
H pyr azolwoeemi2e092( 6. 00 g. 61.8 nmol) was added f ol | owmedTIoB2DIGRIEASS(21. 3
m.) and the reaction was stirred under argon at O0OC for 3 hours. The
sol vent was evaporated and the residue was dissolved in ethyl acetate (500
m.) and washed with citric acid soluthgﬂ_(zoo ni L), sodi um hydrogen
carbonate solution (150 nL), and saturated brine solution (2 x 1501). The
organi c | ayer was separated and dried (MgSO4), filtered and evapor at ed.
Purificatti b | T 005 _ahhy el utd ngowi.th,l:-4.to 1.1 .ethyl
acet at e: hlg%g Ye,'ﬁ% O 44 g‘{]'h dro-2 i1 3bendox s & 21.79) .
1HNMVR d ( @Doxy}y5-[(18)-Dhydroxy-18hdthylethosy]i VA 1-fuwath AENH-prazol-3hy]) B&hzamdde’ (M
IH, 3.8 (s, 3H, 3.9 (m IH, 45 (m IH, 51 (s, 2H, 6.7 (s, IH, 6.8
(s, IH, 7.0 (m 2H, 7.1 (s, IH, 7.3 (§ [P 7.35-7.5 (m 5H), 8.5 (s,
IH). mz 538 (MtH) +3- (" Benzyl oX9VE NTN
y)-I-methyl-2-[rtriisopropylsilyl)ox hoxyl benzoi ¢ aci d Lithium hydroxi de
nonohydrate (12.14 g, 0.289 nnl)ﬁ;iggfﬂer (100 nL) was added to a solution
h

of methyl 3-(benzyloxy)-5-{(15)ql- | - 2-
[(triisopropylsilyl)oxy]ethoxy}bé&nzbate (62 g, 0.13 1 nol) in THF (300 ni)
and warmed to 43C. The reaction” stirred for 16 hours, the THF renoved
in vacuo and the resultant m xturé€ acidified to pH5 with 10%w v citric

id. Thi i m_ th nbi ned
or gani ¢ | oy SenSith bRE A NS E B Bl LS (O B o' ot ordl the
g itl e15‘,ggﬁugis@;@@ﬂhilgl)g&y]etmbﬁy}lbﬁzgmgi@m03?1g,30.’213§9§m6§,, 9-?18&,46&}1195&-1-% (m 6 8
o0 1 gy b 0k vy iy Tomoncenmigrainy 5. (11
Sf)-1 - met hyb.= 2= L lsi |- th b f .
Col 7)1 1 Do 0 e GR BRG B b S R R P R Sopav i 50°Gis Tactde o
a sol uti ohowrf Weér (Y mI3-Wikda@yma el iRany aPs:ambb@Xxyhsvqakeo 0. 9. 194

mmol ) and
The combined organic extracts were washed with water (2 x 20mL) and saturated brine

10  solution (15 mL). The organic phase was dried (MgSO,), filtered and evaporated to give
an orange oil. Purification was by column chromatography, eluting with 50-100% ethyl
acetate in hexanes, and subsequently by preparative HPLC, eluting with a gradient 5-95%

acetonitrile in water on a Phenomenex Luna 10u C18(2) 100A column, to give an off-

white foam (56 mg). 15y NMR § (ds-DMSO): 1.14 (¢, 3H), 1.22 (d, 3H),1.54 (d, 3H),3.44 -

15 3.58 (m, 2H),3.70 (dd, 2H),3.75 (s, 3H),4.56 (sextet, 1H),4.82 (t, 1H),5.87 (q, 1H),6.54 (d
1H),6.76 (d, 2H),6.84 (t, 1H),7.19 (t, 1H),7.44 (s, 1H),7.57 (d, 1H),7.73 (d, 1H),10.82 (s,
1H). m/z 515 (M+H)*, 513 (M-H)

2

The synthesis of 3-hydroxy-N-(1-methyl-1H-pyrazol-3-yl)-5-{(15)-1-methyl-2-
20  [(triisopropylsilyl)oxy]ethoxy}benzamide was described in Example 4b.
The preparation of 9-chloro-4-ethyl-8-fluoro-3,4-dihydro-1,4-benzoxazepin-5(2H)-one is

described below:



tri phenyl phosphine (63.5 g, 242 mmol) in dry THF (500 nL), at O0C, foll owed
by addition of DIAD (47.6 niL, 242 mmol) over 45 m nutes under an argon

at nospherwo 200ve126%act i on was stirred at QOC for 1 hour aou/GH2b@vwedsszo war m
up to RT over an hour then stirred at RT for 1 hour. The THF was evapor at ed
and a mxture of ethyl acetate (80 nL) and hexane (120 nl) was added. This
m xture stirred for 2 hours and filteregd. The precipitate was washed with a
m xture of ethyl acetate (20 nL) and hexane (180 nL) and the filtrate

evapor ated. The residue was pur| fied by colum chromatography, eluting with

1:20 to 1pXQgsbw. et ng%;]tdn%l&c?gpoglr_\;l (257 (g])

1H NWR d :

IH), 3.9 (m IH),3.9(s, 3H),4.5( F505(s 2H), 6.75 (s, IH), 7.2
(s, IH. 7.3 -7.5 (m 6H). mz471 ( - 1-[(TriisopropylsilvDoxyl pro
an -ol .SUWU0 O—l TrllsopropyIsHyI C f83 8 nmL, 390 nmol) was added

slowy over 15 mnutes to a solution b+/(2| ?) - propane- |, 2-di ol (29 7 g, 390
nmol ) in th keepi t-he i.nt ernal e ra W15C
This) wae POl (25 Plobs KSR 0 b05ertiBt Eahiers! SRR B Whe
reaction sabwfanw e Mora-lZLétaﬁwﬂdoxde‘((Bchydrbxyeﬂifijl)amdleﬁiyﬂb’dh@ﬁnldé\Gﬂl)n@g’,g@%f or 20
hours. . The react] uenched th I M hydrochl oric acid/dieth et her
(300 ni/ 88’6‘“’3{ tﬂl\%ﬁéx\a B’iég’?ff@e Pals &F %éOIEté’ﬁaW%tSEHegﬁ&W&gHéém&mN‘yaF

hydr ochl owus:acmeudo fhe kdaotigtandthSabuira ol subistdiRndPd bl withiRoM(9anpc | ayer
was dried filtered and evaporated. Purification by distillation at

| OmHg, 9oBY oihﬁ CO&?@IM@H@%@W@WW%@ wavhso uid verser (3 k30 mlagsd sitirated9. 5 @) .

1HNMWR d ution 1 c i 590
i, 3. 4(5@(%3 s:%) th I9|) Jeheg%ri(ﬁ (M%§b?_0 ): fi I%ergcisan:li e%aﬁdﬁt @Wﬁ%el%gg%sg@g Pll%gll}]ct 61 Bt g;l

3- hydr oxyCGO'{Ilqshelhyll8ﬁmng)yl11 NMR f»éﬁiﬂ@b} é. 2\5/&5 3H¢,§c€r (tB38),3.66 G262 &,
10 2H),6.97 (dd, 1H),7.72 (dd, 1H). m/z 244 (M+H)", 242 (M-Hy"

3-Chloro-N-ethyl-2,4-difluoro-N-(2-hydroxyethyl)benzamide

N

Ho N al
O F

3-Chloro-2,4-difluorobenzoylchloride (211 mg, 1 mmol) in DCM (1 mL)was added to a

15 stirred solution of 2~(ethylamino)ethanol (98 mg, 1.1 mmol) in a mixture of DCM (1 mL)
and 10% sodium hydroxide solution (1 mL) at 0°C. After the addition of the acid chloride
was complete, the mixture was warmed to RT and stirred for approximately 4 hours. The
two layers were separated and the aqueous layer was extracted with DCM (3 x 30 mL).
The organic layers were combined, dried (MgSO4), filtered and evaporated to give a

20  colourless oil (220 mg). The material was used without further purification or analysis.

Example 8: 3-[(1S5)-2-Hydroxy-1-methylethoxy]-5-[(4-methyl-5-0x0-2,3.4.,5-
tetrahydro-1.4-benzoxazepin-8-yl)oxyl-N-(1-methyl-1H-pyrazol-3-yI)benzamide

0 f\
N—
(0]




Exanpl e 5; 3-f(9-Chloro-4-nethyl-5-o0xo0-2, 3.

4,5-tetrahvdro-1, 4-benzoxazepi n-8- vl)oxyl -5-[ (I

) - 2- hvdr owg-2beamesdmel et hoxyl -i V- (I -net hyl -1 . H- pyrazol - 3rgir)dmenmavisse A
suspension of 3-((1S)-2-{ [te7t-butyl (di methyl)silyl]
oxy}-1-nmet hyl et hyl oxy)-5 -hydroxy- N-(l-nmethyl-1 H pyrazol-3-yl)benzam de
(250 ng, 0.163 Mol ),
9-ch|oro-8-f|uoro-4-nethy|-3,4-dihydrdjpf4-benzoxazepin-5(2 H) -one (140 ng,
0.611 mml ) and cesium carbonate (397 ng, 1.22 nmmol) in DMF (3 nlL) was

mxtur e vAQeDefGURER ofeof Tl 0 s ihite R sty itk BGaRER e ot o°
\_/I_vﬁr e was h@([(%ﬂﬂdsroudamétﬂly( 2-0x%0-13, Mkﬁah;}gﬂrﬁ&?ﬂweﬁi(ﬂdéd@ﬁn—&@l)ﬁq]{ﬂ i(D8)-2-15 nl) .

e organjc, phase i and eyapgrated to give an
or angegm " 9R “i‘ﬁ%ﬁ‘ﬁ Ygg’éh@%ﬁr%aﬁ&% ?lilgﬁ@ml ‘fﬁ?’{) \%3{29’13 oy adi ent
of 5-95% qQMH @ dnd BdnoD IﬁLPllilﬁl@f) &@H‘hb%h@ &Qﬂ 4s83d 4ddOA col um,
to glve ;n fmh|{é£§g§mdwﬁt no(n ﬁg ! a d, 3H), 3.09 (s,

70 X
3H), 33 44D cgi 15)4161( qﬂlydzq:gen a%cg)n(apd stgqq)d for %h@gs at - The ,qn;xt(l{e Wagpﬁ)ltezpd52 - 4.59

(m 1H), 4t1§3ug({$d1at31%oe@u§é’éﬂ(1§nd ﬁl@)ﬁlt@atg Yraf sasapmed 6Pl§%ic§ﬁion Blywohﬁmil-5 (s,
1H),7.42 (s 1H) mz 501 (M+H)+
The pr epaphpm@’wgmphgo(l glj_lga) e@tlpg t)vethﬂ 5% methanol in DCM ylelded a colourless oil

DUt Y1 (GRS M T BRI Bt B N Mo |

H pyr azol enzam e Wwas Cr
g chl or Odg-éﬁ\{MRrﬁc(Cﬂ)Olﬁi h93 «d338), dldﬂ)(ddi an, 31143@[121@)535@@ BH@G%MED}HF(Q} 1S 5(
escrl ed_he 4-di enzoxazepln

T3 ohe BBBAE Gyl ig® (BT A0 60 AU v (0, BB DL S0 T b M Rer al o1 1)
was addedagl, O;\mytt1@1)a7 $9 tum)om 201d, 315, gnrg mﬁs@sgs yepo-
N- ( 2- hydr oxyet benzani dé’ (18 3 mol) in DM (4 nl)
and the ré%%46c§hﬁﬂhﬁ6%ﬂwéé room tenperature for 16 hours. Water was added

to the reaction and the m xture was subsequently extracted with DCM (3 x 30
The preparation of 3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-
15  yDoxy]-5-[(1S5)-2-hydroxy-1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide is

described in Example 5.

Example 9: 3-[(7-Fluoro-5.5-dioxido-3.4-dihydro-2 H-1,5-benzoxathiepin-8-yl)oxv]-5-
{[(1S)-1-methvl-2-(methyloxy)ethvl]loxy}-N-(1-methvl-1 H-pyrazol-3-vl)benzamide

O/T\Q)LFN—

s F
20 G0

A suspension of 3-[(2,4,5-trifluorophenyl)sulfonyl]dihydrofuran-2(3H)-one (210 mg, 0.75
mmol), 3-hydroxy-5-[(1S)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-

yl)benzamide (254 mg, 0.83 mmol), and potassium carbonate (414 mg, 3.0 mmol) in
acetonitrile (4 mL) was heated to 150°C in Smith Creator Microwave for 3.5 hours. The
25  reaction mixture was filtered and evaporated to a brown oil which was purified by
chromatography on a silica column, eluting 0-30% methanol in DCM, to give an orange
oil. This was further purified on an alumina column, eluting with 0-10% methanol in

DCM, to give a colourless oil which foamed under high vacuum to give a white solid (200



m.). The conbi ned organi c phases were washed with water (5 x 25 nL) and
saturated brine solution then dried (MgSO), filtered and evaporated to

gi ve t he we=niedsgeoduct as an oil (140 ng). 1H NVMR d ( EDTIGE2006/@1881 (S,
3H),3.54 (t, 2H),4.52 (t, 2H),6.97 (dd, 1H),7.72 (dd, IH). mz 230

(MtH) +3- Chl oro-2 -di fl uoro-N-(2-hvdroxyet hyl VN- net hyl benzam de

3-Chl oro-2, 4-di fl uorobenzoyl chloride (2L 1 ng, 1 mol) in DCM ( 1 nlL) was
added to a stirred solution of N-methylam noet hanol (83 ng, 1.1 mol) in a
m xture of DCM (InL) and 10% sodi um hydrOX| de solution 1 nm) at QOC

ver med (0" VR NG a0 bk “?%3%%”2#25%@%23 ?%%?g%r e

separ at ed2H)d.651(6 2516806, $HY @123\@IHE XI5 d@, M) bépgavhfﬁ %013@riy, The
e

| d S 't Yed 1
OO TNt B BB S S e S0 oS e ek G055 (¢
1H), 3. 74 (M+HPHF1893n(t, 2H),7.06 (td, 1H),7.28 - 7.37 (m IH).

3-[(9-Chl oro- 4- et hyl - 5- oxo- 2, 3, 4, 5-t et rahydro- 1|, 4- benzoxazepi n- 8-yl ) oxy] -5
-[ (1, Sf-2- hydroxy- I-nethylethoxy] N—(I-nethyl-l H pyrazol - 3-yl ) benzam de

can aI SO lirge BRak !
-Butyl (di rret ?sﬁﬁ?f?g[g@gttﬁgﬁr?%@gﬂﬁ%z ]O?%Jﬁ%&g?&% %Yahyl benzam de
(100 ny, 5217 xpmpdes3.added to 3- hydroxy-N-(I-nethyl -1

H pyrazol t ( , &

2-[(trii sopr%ﬂeé?rgtf(fn f3§2>?l di'&? P@i')bzé‘ﬁl%%lﬁ%%rg"(“‘f%leFPe{,l)"éY]zf"}él'PH%‘@W%‘llind

pot assi unpyrazdirdmd)benia?rﬁdm degrib&dlbedavl ) i n dry di met hyl acet am de. The
thlri'E was heated in a Smith Creator mcrowave at 160C for 2 hours. Water
(25 ? was added to the reaction mxture and extracted with ethyl acetate

(3 x 30 nBHydidxe-LHM)-Nedihok @ anethektiyRekH-Wel-tetil- . dMysOt) . filtered and
evapor at e Purification by colum chronmatography on SiTica, eluting with
50- 100% e%@@l—%\%@iate i n hexanes, gave the title conpound as a pale yell ow

oi | o f\N
\O/TO\Q)LN Sy
H
OH

To a solution of 3-[(1S)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl- 1H-pyrazol-3-yl)-5-
15 [(phenylmethyl)oxy]benzamide (7.07 g) in THF (50 mL) and methanol (50 mL) was added
10% palladium on carbon (727 mg) as a slurry in THF (1 mL) and methanol (1 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
20 dissolved in ethyl acetate (10 mL), treated with isohexane (40 mL), 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 & (ds-DMSO): 1.22 (d, 3H), 3.28 (s, 3H, obscured by water), 3.38-3.53 (m, 2H),
3.76 (s, 3H), 4.65 (m, 1H), 6.44 (m, 1H), 6.54 (m, 1H), 6.93 (s, 1H), 7.04 (s, 1H), 7.57 (m,
25 1H), 9.63 (brs, 1H), 10.60 (s, 1H). m/z 306 (M+H)", 304 (M-H)"



(500 ng). NMRd (CDC3) : 1.29 (d, 3H), 2.09 (t, IH, 3.23 (s, 3H), 3.59

(t, 2H, 3.71 - 3.76 (m 2H), 3.79 (s, 3H), 4.54 (t, 2H), 4.50 - 4.57 (m

| H), 6. 74w0t2p06/129726. 77 (d, IH), 6.80 (d, IH, 7.04 (t, pciHGB260cAB1EST, | H),

7.28 (d, IH, 7.70 (d, IH, 8.52 (s, IH)N-r2-{[

fen-Butyl Cdi met hyDsi | yl | oxyl et hyl V3-chl oro- 2, 4-di fl uoro- N nethyl benzam de

3-Chl oro-2, 4-di fl uor obenzoyl chloride (7]8 92 g, 9.1 mmol) was added slowy

to a stirred sol ution of

(2- {[tert butyl(d| rrethyI)S|IyI]oxy}ethyI)rrethyI amne (1.89 g, 10.0 mml) in
ol, JoIDEMat 0C. The reaction

0 r for 5 hours. The

phases wel(henytmethylatxyibedzantide aqueous phase was extracted with DCM (3 x 50
m.). The conbl ned extracts were dried ( SO4 filtered and evaporated to
give a pale yellow oil. Purification by gol Gme~chromat ography on silica,

ngs Ngave the title conpound as a

eluting with 0-50% ethyl acetat@ | |®
colourless oil (2.26 g 1H NVR d ('CDC - 0.00 (s, 6H), 0.82 (s, 9H), 2.93
©. 95 (dtd, IH), 7.16 - 7.22 (m IH)

(s, 3H, 3.58 (t, 2H), 3.81 (t, 2H,
D PEA (2.45 nL, 14.0 mmol) and tert-hutyldinmethylsilyl chloride (1.51 g,
10.0 mmol ) were added to a solution 2- (met hyl am no) et hanol (751 ng, 10.0
mol) in dry DCI\/I(25 m.) under argon~and the reaction m xture allowed to

stir at RTf Di thI eth wat e nL) were added
to the redctd uélr?n Qﬁﬂﬁzzéﬂéﬁ % ?}Eﬁg%ﬂ% H%IWMQ?’&EQWPLF et hy!
ether §3 xs. @ngCMlﬂﬁsmﬁDﬁWQ’@@OEﬂﬂ%m@x‘d@[&l&ﬁdeﬁ(ﬂ 81 Mu@4d DMF (0.8 ed and
evapor at edLb | ve a pale yellow oil which was dried under high vacuumto

give the ec%??ﬁ@@rqeed(‘ilﬂgim'@?g The nNjrregvgs@bleyrsd to wagnggg ambiengH) | 0. 84 (s,

9H), 2.38 te(nﬁ)era'ﬁﬁl an@stﬁﬂed(f&r, 162ﬂa1rs ﬁ)ll@@n{gtwh@ﬂ'@he Bpﬁ%nfég SRR RIb R iR b adiohydr oxy-
N- (1- et hyl - razol - {(1
[(triis opPebiie §¢81cfy/1r:9 meeﬁo\xt}l}t@@ﬁ@e(ﬁﬁ a&h Ehedé@érmaier@lil iwas Bigsndysiden 4. Exanpl e

5o SRy ottt S B S ARASARRBLT
H pvr &g ol (333 S/g))dné IDIBEAC{M 4 mL) in DCM (75 mL). The mixture was stirred at ambient
temperature for 18 hours, before the organics were evaporated in vacuo and the residue
dissolved in ethyl acetate (150 mL). The organics were washed with 1M aqueous
hydrochloric acid (100 mL) and brine (50 mL), and dried (MgSOy), before evaporation in
vacuo to give crude material. This was chromatographed on a 200g Biotage Flash 75 SiO,
15 column (eluting with 30 to 90% ethyl acetate in isohexane), and evaporated in vacuo to
afford the desired compound (7.07 g).
"HNMR & (d¢-DMSO): 1.23 (d, 3H), 3.28 (s, 3H, obscured by water), 3.40-3.52 (m, 2H),
3.77 (s, 3H), 4.70 (m, 1H), 5.03 (s, 2H), 6.56 (m, 1H), 6.71 (m, 1H), 7.18 (s, 1H), 7.24 (s,
1H), 7.32-7.47 (br m, 5H), 7.58 (m, 1H), 10.73 (s, 1H). m/z 396 (M+H)".
20
3-[(15)-2-Methoxy-(1-methylethyloxy]-5-{[phenylmethyl]oxy }benzoic acid

0
MeO/TOD)(OH
5
A solution of methyl 3-[(15)-2-methoxy-(1-methylethyl)oxy]-5-{[phenylmethyl]oxy}
benzoate (77.4 mmol) in a mixture of THF (232 mL) and methanol (232 mL) was treated




A suspension of 3-hydroxy-N(Il-nmethyl-I H pyrazol-3-yl)-5-{(I S) - |
-methyl-2- [(triisopropylsilyl)oxy]etlioxy}benzam de (200 ng, 0.447 mmol),
4- benzyl -8O2eai25270r 0- 3, 4- di hydro-1, 4- benzoxazepi n- 5( 2 PEr/GB06(0M4€37 Ny,
0.611 mmol) and cesium carbonate (136 ng, 0.418 mml) in DVA (3 nilL) was
heated in a mcrowave at 150C for 1 hour. Water (5 niL) was added and the
m xture was extracted with DCM (3 x 30 ). The conbi ned organic extracts
were washed with water (2 x 20r.) and saturated brine solution (15 nL). The
organi ¢ phase was dried (MySO ), filtered and evaporated to give an orange
oil. Puri t Y. r aphy., elutln th 50- OO%ethyI
acet at e |];‘1X}1 gaxégﬁfeﬁgmﬁlg so&glggg?a H 35%1%%} @paér%a by tractqsit (5? WA th a
gr adi ent 5o@5% @vlEtdminperdterei ThmMngmhmoﬁlmmdﬂiﬁa@wlthwa&r@ﬂanﬁl a) 100A

| t f.f N MR d, (d6-DVBO); 1.22 (d,
Sy 3, g Taotl i e i Il B B g gl Higperpichscn s wilh 4G
411 H)597( m8 ZH)hy‘IﬂetTl& (g&, 202%)%2&%& anZd-l)vas@mEgé dﬁSardéd‘%?ﬁr&%lﬁ)ﬁ@ aqu%l;ﬂs,( 6.92 (dd,
y [ e ) s ] ) S,
1H) . 10‘} 82 ?S‘B“OI}H%Y@S achdt%zedste PH(“WH%W«M hs%f@clzlﬂmwmérﬁéuwﬁm gxfragtegfwith ethyl
3- hydr oxyadétdtk (ZT?Q(*)WIlnL Tiﬂeﬁi{ﬁééﬁ%érgc&hﬁméi {V\(agheg)wﬂth lgﬁlghéi’ked@/IgSOﬁ)éalhdb The

[(triisopropylsily ] et hoxy} benzam de was descri
prepar ati SYF‘PGJFat%UBéWf)P &®Sgectj¢0mn@@nd>(9§‘my1dl|db| ydro-1|, 4- benzoxazepl n-5(2

-one isig
Dol ow 4- BeSPR g GERMI N5 130 £ 750 i 260 HEHI D HEsD: 6 698 s um
hydri de (28), ﬁg)6 6, BID57.030, 1HRT%0d1.4P@i,SEN1A.67 (bt larpl oi | ) was added sl owy
to a ml ution of -benzyl-2,3,4-trifluoro-N(2-hydroxyethyl)benzam de (190
15 mml) in DM (3 nL) and the pale yellow solution was stirred at

RY for 16 Ivxitiyg 3- fWﬂ)Qfmé%H&(Va(dCiﬁéih\?l@thﬁflb&vﬂ-Sa{(FﬁHeﬁWn%ﬂﬂrﬂfoQ@}b@hz‘bﬁéér e was
subsequent|ly extracted wth DCM (4 X

oy @A
5

To a solution of methyl 3-hydroxy-5-{[phenylmethyl]oxy }benzoate (77.4 mmol) in THF

was added polymer-supported triphenylphosphine (51.7g of 3 mmol/g loading, 155 mmol)
15 and (R)-(-)-1-methoxy-2-propanol (102 mmol). The stirred solution was blanketed with
argon'and cooled 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 THF (500 mL). The filtrate and washings were combined, and evaporated to
give the desired compound which was used without further purification.
20 'HNMR § (de-DMSO): 3.26 (s, 3H), 3.44 (m, 2H), 3.82 (s, 3H), 4.63 (m, 1H), 5.14 (s,
2H), 6.85 (s, 1H), 7.05 (s, 1H), 7.11 (s, 1H), 7.30-7.47 (m, 5H)
The "H NMR spectrum also contained signals consistent with a small amount of bis(1-

methylethylhydrazine-1,2-dicarboxylate.

25  The preparation of methyl 3-hydroxy-5-{[phenylmethyl]oxy}benzoate is described in
Example 1.



The conbi ned organi c phases were washed with water (3 x 20 nL) and
saturated brine solution then dried (MgSO), filtered and evaporated to

gi ve t he we=niedsgeoduct as a colourless oil (130ng). 1RCHGB200600D373)
3.5 (t, 2H), 4.3 (t, 2H), 4.8 (s, 2H), 6.92 (dd, IH), 7.3 - 7.4 (m 5H),
7.7 (m IH N-Benzyl-2,3,4-trifluoro- N-(2-hydroxyethyl)benzam de

2,3, 4- Trlfluorobenzoylchl oride (195 nmygel mml) in DCM ( 1 nL)was added to
a stirred solution of iV-benzylam noethanol (166 ng, 1.1 mmol) in a mxture
of DCM ( 1 nmL) and 10% sodi um hydroxi de solution ( 1 nL) at 00C. After the

addi ti on ﬂ&aﬁ@fe ﬁcbg(ﬁbb@&l&@s»@ﬁh@&mzﬁfsﬁ,z M}&?mtmﬂ@%m ggtélﬁd to RT
and stirre adppro>i| mat ey our : ated and

t he aqueodkl$)z2 ; g}t N-( DM - BB Oraply 3-y T benzamigeni c | ayers
wer e conbi ned, dried (I\/gSO4) fil ter ed abnd evapor ated to give a colourless
oil (190ng). 1H NMR d (CDCI3) : 3. 74 2H] )8-82 (t, 2H), 4.5 (s, 2H),
4.85 (s, IH, 7.06 (td, IH, 7H01/5\(( N7N28-737(m IH). mz 310

(M+H) +Exanpl e 7: 3-[(8-Chl oro-3-ethy - met hvl - 4- oxo- 3, 4- di hvdro-2

H 1, 3-benzoxazin-7- yl)oxyl-5-[( 0
) - 2- hvdr oxy- | - met hvl et hoxyl - i Vol ;@(hyl -1 Hpyrazol - 3-yl ) benzam de A
suspensi on of 3-hydroxy-N-(I-ngjhyls | Hpyrazol-3-yl)-5-{(1)-|-methyl-

[ (triisopropylsilyl)oxy]et hoxy} bénzam de (330 ng, 0.738 mmol),

9- chl t h | 2 180 ,
0. 7 ot YOG gy AP R LR YA o 0PN X PhBRRED O ws
heat eds i ndﬂlyﬂioclfﬂw@\/ﬁbéiizoﬂa'ﬁﬁ%pﬁlm—yﬂo:g@lﬂ [(B%Q%ydf%g”ltﬂwfﬂ@ﬁﬂ@q%q ﬁmd t he

m xture was extracted with i ned organi c extracts

wer e wash&ymg thb(mygamk%wbezwadeém gt el e dyel Bh(4mbb#nddrs nl). The

organic p M%]gpg@m it or ange
oil. Puri fE ?ggﬁl:c%%%?vahg@égiﬁ col um c%r%ﬁhggeragg& %{% 55?%%&1&@%&%\86%%3% et hyl

acet at e i hydregarrmosphed thanssiggd ém2i oty apiQé’@aamdtZD \ber Rt Qixtedewtasng Wi th a
gr adi ent %lterechchrough diatomaceous earth and the filtrate evaporated. Purification via column
10 chromatography, eluting with 50-100% ethyl acetate in isohexane, yielded a colourless oil
which solidified under vacuum to give the title compound as a white foam (21 mg).
'H NMR & (CDCls): 1.3 (d, 3H), 2.0 (t, 1H), 3.65 (m, 2H), 3.75 (m, 2H), 3.8 (s, 3H), 4.2
(m, 2H), 4.55 (m, 1H), 4.8 (t, 1H), 6.7 (d, 1H), 6.75 (d, 1H) 6.77 (m, 2H), 7.1 (s, 1H), 7.3
(m, 2H), 7.8 (d, 1H), 8.5 (brs, 1H). m/z 489 (M+H)", 487 (M-H)
15
The preparation of 3-{[1,1-dioxido-2-(phenylmethyl)-3,4-dihydro-2H-5,1,2-
benzoxathiazepin-7-ylJoxy }-5-{[(1S)-2-hydroxy-1-methylethyljoxy }-N-(1-methyl-1H-

pyrazol-3-yl)benzamide is described below:

20  3-{[1,1-Dioxido-2-(phenylmethyl)-3.4-dihydro-2H-5.1.2-benzoxathiazepin-7-yl]oxy }-5-
{[(1.8)-2-hydroxy-1-methylethyl]Joxy}-N-(1-methyl-1 H-pyrazol-3-yl)benzamide

—

0
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acetonitrile in water on a Phenonenex Luna 1Qu C18(2) | OOA columm, to give
an offwhite foam (56 ng). i HN MR d (d6_DVMSO: 1.14 (t, 3H), 1.22 (d,

3H), 1. 54 W0,208HR5B244 - 3.58 (m 2H),3.70 (dd, 2H), 3. 75P(C3/GEb)6/001436
(sextet, 1H),4.82 (t, 1H),5.87 (q, 1H),6.54 (d, 1H),6.76 (d, 2H),6.84 (t,
1H),7.19 (t, 1H),7.44 (s, 1H),7.57 (d, 1H),7.73 (d, 1H),10.82 (s, IH). mz
515 (M+tH) +, 513 (MH) The synt heS|s of ﬁ hydr oxy- N- (| - met hyl - |

H pyrazol - 3-yl)-5-{(15) -1 - net hyl -

[ (triisopropylsilyl)oxy]ethoxy} benzam de was described in Exanple 4b. The
Py SPae 2t L MR Dr ooty Sldbbatidl HRb edly 2 BHEEG A 4 Penzoxazept n-5(2
bel ow. 9- C]@lb}mnyinﬁtlfyﬂ)bwzeﬁesﬁlfmmdeii(zm ﬂlghO G@nmadmwiwaam(@zsemidfm@q%(ﬂ) - onedd .
Sodi um hydr | i.spersion_ in mneral oi was adde
SIO O:MUy t)c/)n}f 1%&?36%613 yl) %(1 - -methy tms%propylsﬂyl)oxy]ethoxy}benzaml e

3- chl or o- 2296 g, foldsqﬁﬁaol)#aﬁeﬁ&mimmmie)a%ﬂgtmi ReRHaTuAEDIAZQ 0.836

nmol ) |n DMF (4 nil) and the pale yellow solution was stirred at for 16
hour s. Vatlég mmreawé@atﬁd)lrtm%mﬁleﬁce@mmlfaﬂwa‘tewé 160%1 for €5 wirs. Blates €fuent | y

4 et P03 s T e el 0GR B ARG AR EGRE RS SR U0 SOy

filtered amibumhpxgala‘c extratcts \@rvdg¢d1MgﬂaD,rfﬂtdreﬂgﬁdiampgﬂl&dal)mﬁo@msﬂEﬁs oi I52
L1 t, . , t,

E { 8025)9) 6. é”fmﬁggﬂ’ﬁmgmphff 2 g eMig yiRopl f%ﬁwitatezwot?%a atibrdea

3- Chl or o- MreattRyompourdi Js'a%@kﬁrl%bsoﬂ(ﬂﬂ)’\lﬁé)yqq W%qzz@@?ﬂ 25 (db%'}& 2.16-
3-Chl gro- 2, 4-di f1 uorobenzoyl chl ori de 1 1 nlL)was

added 1o 219ty 1Y 381 (1 2Hdi 65 - 3271(@@ )éﬁ%@)@ﬂhédél(t @%W(SJZHD #®1) in a

dddCMx t QOC.
A ter & ho G &7 O%k ARG TR BRH AT I €4 (8, 1) 1SRN R RE o
war med t o 1R 7adfd 526 (n,ddDf D28 app? owi 3Bt ery (4 1H) R4S, (s,THE. m/z 579 (M+H)"

The preparation of 3-hydroxy-N-(1-methyl-1H-pyrazol-3-yl)-5-{(1S)-1-methyl-2-
15 [(triisopropylsilyl)oxy]ethoxy } benzamide was described in Example 4b.

N-(2-{[(1.1-Dimethylethyl)(dimethyl)silyl]oxyethy])-2.4-difluoro-N-

(phenylmethyl)benzenesulfonamide

QN
s ~"0

“ 7
e s
F F

20  The following process was carried out according to literature precedent (JOC, 1988, 53 (7),
1372). 2,4-Difluorobenzenesulphonyl chloride (436 mg, 2.05 mmol) was added slowly to a
stirred solution of 2-{[(1,1-dimethylethyl)(dimethyl)silyl]oxy}-N-
(phenylmethyl)ethanamine (600 mg, 2.26 mmol) in a 1:1 mixture of 10% sodium
hydroxide solution and DCM (80 mL) at 0°C. The reaction mixture was allowed to warm

25  upto RT and left to stir for 5 hours. The phases were separated and the aqueous phase was
extracted with DCM (3 x 50 mL). The combined extracts were dried (MgSO,), filtered and
evaporated to afford the title compound as a colourless oil (939 mg).

"H NMR § (CDCls): 0.00 (s, 6H), 0.88 (s, 9H), 3.39 (t, 2H), 3.60 (t, 2H), 4.64 (s, 2H), 6.96
- 7.04 (m, 2H), 7.31 - 7.39 (m, 5H), 7.98 (ddd, 1H). m/z 442 (M+H)*



two | ayers were separated and the aqueous | ayer was extracted with DCM (3 x
30 nL). The organic | ayers were conbined, dried (MgSO4), filtered and
evapor at eaot2006gizs2a col ourl ess oil (220 ng). The mat er ipalr/cEesocu®ess7W t hout
further purification or analysis. Exanple 8: 3-r(l
) - 2- Hvdr oxy- | - met hvl et hoxy1- 5-r ( 4- net hyl - 5- oxo- 2, 3., 4. 5-
tetrahydro-|, 4- benzoxazepi n- 8- yI)oxquég (I-nethyl-
H pyrazol - 3- yI)benzanldelowbPaIIadlun1on carbon (30 ng) and triethylam ne
(2 0 nL) were added to a sol ution of
3 O, 2 DRidhe hyhndiih Aol N A ety AahERAsAKAZ P! 10 5.V oxv] -5
-[ (1 'S)-2- roxy-i- ernoxyji- N(r=nmethyl -1t pyrazol - 3-yl ) benzam de
(160 ng; 0.32 nmmol) in dry THF ( ) and er et hanol (4 nL) under argon.
The reaction was degassed and pl Unﬂe i@ hydrogen ball oon and stirred
for 24 hours at RT. The m xture was fllteréH~through di at omaceous earth and
the filtrate was evaporated. Purification by colum chronmat ography on
silica, ebart-ButyldmnethylGilYhiveitit €inl g,i10.0REN]) whdEDIREA @mhb,um Esmodi | whi ch

SO|IdIerd under, vacuum to.give t.he,. t | e oun e { 62 ny,
33%). 1R N agﬁ?ddﬂd sgjution pf 2-4bengylamino \eggf %Edng, Po% 1%{ C&Z)TA 3.51
g t ,512I(-l(55, &Iﬁ%n%er%g Zﬂg(cj)ﬁ ﬁ}ml_i)%bfhege %CV the géii%té&i('&xxufzie 31‘110\7676d 6:% 3t|(ﬂ%at Rlﬁl“ I_f{)’@ﬁl(g d(]:l_8 | '|[‘|)
: : , 6. : : - 6, m . L, 1T H),
IH), 7.21 “é%f l?lﬁ?lyl e(fh% £5¢ BL) pyd) watgr 38 mig Werersd% $o thg reagtignpixtusg and the H) The
pr epar at i @iuedhs phase was extracted w1th dletlgl ether (3 x 30 mL% The combined extracts were
3-[(9-chl oro-4-net hyl - 5- oxo- 2 tetrah 4- benzoxazepi n- 8- yl ) oxy]

- 5-[ (15) - dripd/ M58, fylterﬁéimgueéam@@tgﬁ] to-give(atpalpesteHgw-oill whigh wasmirified via

211 OS Ry g o RGOS n bl EATRE Syt g- 0% TRl Pacdiase i isohean, to give |
{1 |t h)llol Oﬁ&tthlﬁl\ieﬂp()urﬂtalsyﬁlcobowless 0l (1.91 g) 11|{ )Nl\glr{]S(CDCh) A0 O(L (Ss gI—rI])S 0 gg (% f
3) [e(2y4 5 o0 M}@”ﬁé%%@??‘?ﬁ% Yi: %Q: @‘?é“ﬂ)lfong (210 ny, 0.75

mrol ), 3-hydroxy-5-[ (I >S)-2-net hoxy- (I-nethylethyl)oxy] N-(I-nmethyl-|
H pyrazol - 3-
Example 11: 3-[(9-Chloro-4-methyl-5-0x0-2,3.4,5-tetrahydro-1.4-benzoxazepin-8-

vl oxy]-5-{[(1.5)-1-methyl-2-(methyloxy)ethylloxy}-N-(1-methyl-1 H-pvrazol-3-

15  yDbenzamide
(@] —
~ N—
\O/TO\Q)\H/CN\
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O

—N
\_/O

N-(2-{[tert-Butyl(dimethyl)silyl]oxy } ethyl)-3-chloro-2,4-difluoro-N-methylbenzamide
(705 mg, 1.94 mmol) was added to 3-hydroxy-5-[(1S)-2-methoxy-(1-methylethyl)oxy]-N-
(1-methyl-1H-pyrazol-3-yl)benzamide (592 mg, 1.94 mmol) and potassium carbonate (536
20 mg, 3.88 mmol) in DMA (4 mL). The mixture was heated in a Smith Creator microwave at
150°C for 1 hour 45mins. Water (25 mL) was added and the reaction mixture extracted
with ethyl acetate (3 x 30 mL). The organic phases were washed with water (2 x 30 mL)
and brine (2 x 30 mL). The combined organic extracts were dried (MgSOy,), filtered and
evaporated. Purification by column chromatography on silica, eluting with 20-100% ethyl

25  acetate:hexanes, afforded the desired material as a pale yellow oil (218 mg, 22%).



yl ) benzam de (254 ng, 0.83 mmol), and potassium carbonate (414 ng, 3.0
nmmol ) in acetonitrile (4 n.) was heated to 150C in Smth Creator M crowave
for 3.5 hworsoe/iehg2reaction m xture was filtered and evaporGaees/ mwossa br own
oil which was purified by chromatography on a silica colum, eluting 0-30%
met hanol in DCM to give an orange oil. This was further purified on an
alum na colum, eluting with 0-10% nethgnol in DCM to give a col ourl ess
oi | which foamed under high vacuumto'lg}l%v'e a white solid (200ng). 1H NWR d
(de-DMSO): 1.30 (d, 3H), 2.26 - 2.32 (m 2H), 3.35 (s, 3H), 3.52-3.59 (m

2H), 3.65; 4 234t 4 ef 6. 63 (d,

| E)D 701 I%é’,M%ﬁ%(FD?hS-zl%%@’ ?%’:3'1171’.(3'%”%)3?3'3% Q ?Hh?%g (é(iﬁﬁb,,:b-éo 3?‘5%17‘{)( d, | I(—|) ,
7.82 (d, BBt 28),3872((s,3H)H .48 FdZHﬁZ.(S_o(- Mt 1HR BHo(Wh H) -6. 7@, prgBasat i on of
3-[(2, 4, 5-‘}“11& or ophen I%sul onyl]dih drofuran-ZéB H) -one was described in
Exanpl o 3( i GFeBarilh 1-0f (ot Hb ARFdol 8620189, D his: Hdkyr4 515

1- et hyl epriyoxglov-By ( 1- met hyl - 1 Hpyrazol - 3-yl)benzam de is described

bel ow. 3- Hvdroxy-5-r(17-2-met hoxy-ri-nmethyl ethyl )oxyl-N -nethyl-|

H pyra2ol - 3- vDbenz anide To a sol ution of

3-[(15)-2 = (] I - - - razpl - 3-yl)-5-

[ (phenyl rrggﬁg g’%ﬁ%&ﬁ?@n&ﬁ?#%&%%lniaﬁka%wgga%%ﬁo{}#%ﬁ%(%é%’énol (50 rnlL)
was addedbat¥siprettyddilylfoxyetind)-bohlofo?2,2-diffjjorad/-metby luenzgmide ahtikhe( 1 nl) and
met hanol gor% rrLI)d.. The r}ixture was pl aced under vacuum and stirred under an
at nospher é O?Sp%yér?%glﬁofor 70 hours. The m xture was filtered through

di atomaceous earth, and the di at omaceous earth washed with nethanol (2 x

100 nl) foll owed-bv—avanoration in vacu The-residues were dissolved in
[] \Y VLA T AT T OTT LA ) VAT O pdiedl) oo o LA T o OoOOToT Lan—1
n)

UT T UVC

ethyl acefXpmplesq SHucture, oat ed wilth%i sohbxANMREEDRE), the solid fil tlered
of f and ywashed wi(th |sonex(arig\(bL 515) 1O g BT E 3HNa 68 sEH5d s rRgmd |( 5. 17
g) which|wabla ~o° o . o o g
H (M+H)", | 3.33 (5, 3H), 3.43 (dd, 1H), 3.50 (dd, 1H),
] ° 513 (M- | 3.73 (s, 3H), 4.49 - 4.54 (m, 1H), 5.51 (q,
RO ¢ Hy 1H), 6.61 (d, 1H), 6.71 (d, 1H), 6.71 (s, 1H),

6.99 (s, 1H), 7.18 (s, 1H), 7.21 (d, 1H), 7.75
(d, 1H), 8.38 (s, 1H)
529 §: 1.25 (3H, d), 1.39 (3H, 1), 3.17 (3H, 9),

T @AH (M+H)", | 3.33 (3H, 5), 3.45 - 3.41 (1H, m), 3.49 — 3.53
o}

X
Cl

527(M- | (1H, m), 3.53 (2H, 1), 3.99 (2H, q), 4.48 (2H,
~N__0 H) t), 4.55 - 4.52 (1H, m), 6.71 - 6.69 (2H, m),
6.73 (1H, d), 6.99 (1H, s), 7.19 (1H, s), 7.25
(1H, s), 7.62 (1H, d), 8.38 (1H, s).

10
* Example 11a was isolated in a 12% yield from the same reaction mixture as that from

which Example 11 was isolated.

The preparation of N-(2-{[tert-butyl(dimethyl)silyl]oxy}ethyl)-3-chloro-2,4-difluoro-N-
15 methylbenzamide and 3-hydroxy-5-[(1S)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-
1 H-pyrazol-3-yl)benzamide are described earlier.
The preparation of N-(1-ethyl-1H-pyrazol-3-yl)-3-hydroxy-5-{[(15)-1-methyl-2-
(methyloxy)ethylJoxy } benzamide, used in the synthesis of Example 11b, is described
below.
20



used without further purification. 1H NVR d (d6-DVSO: 1.22 (d, 3H), 3.28
(s, 3H, obscured by water), 3.38-3.53 (m 2H), 3.76 (s, 3H, 4.65 (m IH,
6.44 (m wopos252(m |IH), 6.93 (s, IH), 7.04 (s, |H), peTEB200/00id8dy, 9. 63
(br s, IH, 10.60 (s, IH. mz 306 (M+H+, 304 (MH- d -

- Met hoxy-ri-nmethyl ethv oxyl-N-ri-nmethyl-| H-pyrazoI-S-vD-S-

[ Cohenyl met hyDoxyl benzam de A solutionq% I

Sr) - 2-met hoxy- (I - met hyl et hyl ) oxy] -5-{[p enylnethyl]oxy}ben20|c acid (8.73
g) in DCM (150 nmL) was cooled to QC. Oxalyl chloride (4.81 nL) and DVF
(0.15 niL . xture was allowed to warm
to anblenhr enper a i Siand ,f?ollomﬁng whi ch the

or gani cs (methyloxyethgljoxyibagemale and t he resi dues azeotroped with tol uene
(75 mL). The crude naterlal was dissolved in DCM (75 nL) and sl owy added

to a stirred suspension of 3- anlnool-nefhy£§ypaéole (3.35 g) and DI PEA

(14.4 m) in DCM (75 nlL). The m/?rur asNstNrred at ambi ent tenperature
for 18 hours, before the organics were evaporated in vacuo and the residue
di ssolved in ethyl acetate (150 nlL). dhe organics were washed with IM

aqueous h | aric acid and bri 0 L drle sS4
bgf ore evi&%’ﬂ%ﬂ?‘gﬂmm c@’&’(?ﬁg}?& %ﬂ”) g’eQr"Yi‘aéd#&t“gg?ré‘Fgo)n‘Fﬂ Ryl 191 (MGSOY).
chr omag og hs1cs-@m.3 -nRitiN 2 §@§5 € ol um (elutlng with 30 to
90@6ethy|bg%etafgm]ﬁIgggmexﬂ%q N ev?lggg%%%sln vacuo to afford the

desired cppautacthyl)axylbgnzamide %Inﬁ/ﬁz gj%&éﬂmmyimfa(l@@m%?—yd etBarpd (s, 3H,

(ZJEDS f: u l’6€g6 ?M)O‘Qﬁﬂ)e The re%ct‘i]tgl Iﬁmlf:h%e &3 de%ligse %laz:zq_é\&desg' g%df?%ﬂm]_ééﬁ afldg%m}é 2:73 E Er

m 5H), 7 fcgg 6(hq71,1rs| 'Fl)e mmmlra 3/ag ﬁlterbcﬂ-lyhroughzilag@ﬁac@msl-e)mth aid th filtrate was
r)-2- et h@;@goﬁﬁatﬂ%g\m q%&)é{ bt Crh% FeRdule A BN IS R M B 0A 2GS 4 A

sol ution
1S) - 216et bﬂmzy,-e(dtmgﬁmhyﬂO%SlW bthobagdtal-if hedaresy tongtvdib Hewingdl product as a clear

oil which crystallized on standing (11.35 g). '"H NMR & (CDCL): 1.21 (d, 6H), 1.38 (t,
3H), 3.32 (s, 3H), 3.39 - 3.51 (m, 3H), 3.98 (q, 2H), 4.44 - 4.51 (m, 1H), 6.54 (s, 1H), 6.72
(d, 1H), 6.92 (s, 2H), 7.26 (d, 1H), 8.18 (s, 1H), 8.85 (s, 1H); m/z 320 (M+H)" 318 (M-H)

15  N-(1-Ethyl-1H-pyrazol-3-y1)-3-{[(1S5)-1-methyl-2-(methyloxy)ethylJoxy}-5-
[(phenylmethyDoxy]benzamide

o} =N,/
~ 0/\‘/0\©/IL N J\\/N\'N
H
5
HATU (23.5 g, 61.83 mmol) was added to 3-[(1S)-2-methoxy-(1-methylethyl)oxy]-5-
{[phenylmethyl]oxy}benzoic acid (16.28 g, 51.53 mmol) followed by addition of DMF

20 (140 mL) and cooled to 0°C. 1-Ethyl-1H-pyrazol-3-amine (6.86 g, 61.8 mmol) was added
followed by DIPEA (21.3 mL) and the reaction stirred under argon, at 0°C, 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
saturated brine solution (2 x 150 mL). The organic layer was separated and dried (MgSOy,),



benzoate (77.4 mmol) in a mxture of THF (232 nL) and nethanol (232 nL) was
treatedwi th a solution of 2M sodi um hydroxi de (232 mml ), and the reaction
m xture swornedi2fe 4 hours at ambi ent tenperature. ThePCcesiB200a1y1886| ut i on
was diluted with water (250 nL) and nost of the organic solvent renoved in
vacuo. The resulting suspension was washed with diethyl ether (3 x 200 ni)
and the organi c washi ngs discarded. Thegsresulting aqueous sol ution was
acidified to pHé with 2M hydrochl oric aci d solution and extracted with
ethyl acetate (2 x 200 nlL). The extracts were conbi ned, washed with brlne,

NVR d (dorENEe T oY Rd Fhfifal Gt Rl SRRl g TRy Su s LF 0

6. 83 (app30% eftiy) acemt@m hesaneh Hfforded 1B titls, compl))und7asa@a]k oyl (5¢) g).12. 67 (br

" bhenyl met AR B St o5 Gratfng 2 tod, 18.5.50 aa, 1),

3- hydroxya@ﬂ@ﬁ@ﬂﬁwhmmw ]lH m}dgq@zz@gt@a( 71141) mka m? 6¢r$c(s\ﬂm) agded

pol ymer - support ed i osphi ne | oadi ng, 155 nmol)
od” (1) (V8L 6 ol 5 26 5@3@ I@n@ésmﬁy nethel @FHed sol U] on vas

bl anketed wth argon and cooled in an ice bath. A solution of DIAD ( 1 16
mol ) was added dropw se by syringe over 10 mi nutes. The solution was
stirred fdhe popaminn &S-Ehd-Finpthexed mefxlibygoxstie- tekinglmsthyliory Merzi&00 ni) .
The filtr wer e conbi ned, and evaporated to give the desired
conpound a%g“aggaﬁﬁﬁggggﬁfthout further purlflcatlon 1H NVR d (de- DVBO):

3 26 (s, JIhH preardtdonofil-@hi)l;1 [BpRAzdlSandhd) is désobiBed i thd Keratre [dhdps, 2H), 6. 85

o 5o A Hefee S Gabe GadtsPai Ak ol | amount of i s(1 methyl et iyl )

hydr azi ne- 1, 2- dlcarboxylate The preparation of nethyl 3-hydroxy-5-{
[phenylnethyl]o;y benz ldescrlbed |n Exanple 1 Exanple | O;

* A%L0

{[(1.S)- 1-methvl-2 (methyloxy)ethvljoxy}-N-( 1-methvl—1H—pvrazol-3-vl)benzamlde

P
H
; .0
o

o

e NT

15 Ammonium formate (122 mg, 1.9 mmol) was added in one portion to a solution of 3-[(8-
chloro-2,3-dimethyl-4-0xo0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethyl]oxy}-N-(1-methyl-1H-pyrazol-3-yl)benzamide (100 mg, 0.19 mmol) in
ethanol (3 mL). The reaction was blanketed with argon and 10% palladium on carbon (20
mg) was added. The mixture was heated to 140°C for 10 minutes in a Smith Creator

20  microwave after which complete conversion to desired product was observed. The reaction
mixture was filtered through diatomaceous earth and the filter pad was washed well with
ethyl acetate. The filtrate was evaporated in vacuo and the residue purified by column
chromatography on silica, eluting with 60-100% ethyl acetate in hexanes, and then by
chromatography on alumina, eluting with 20-60% ethyl acetate in hexanes, to afford the

25  title compound as a colourless oil which foamed under high vacuum (50 mg).



{f(l )-2-hydroxy-I|-nethylethylloxy}-JV-(l-nmethyl-1 H pyrazol-3-vpbenzam de
10% Pal | adi um on carbon (30 ng) was added to

3-{[1, |- dvoxnaor2297¢ phenyl net hyl ) - 3, 4- di hydro- 2H 5, PCT/GB2006/001887

, 2- benzoxat hi azepi n-7-ylJoxy }-5-{[(1)-2-hydroxy- 1-nethylethyl]oxy }-
(I-methyl-1 Hpyrazol -3-yl)benzam de (100 ng; 0.17 nmmol) in dry THF (4 nlL)
and dry ethanol (4 nL) under an argon a% rosphere. The reaction was degassed
and placed under a hydrogen atnosphere en stirred for 24 hours at 50C and
20 bar. The m xture was filtered through di at omaceous earth and the

50- 10096 ef f T Rede Rt i (SR 2R TR R S0, Bl RE Pt St ™1

solidifi ederBdZé)r(s NEDL4H (102H), mounesx (nﬁ I1e1) omm@um) a37 ed \m)taegd @aml)(, 21 ng).

éHeN?/E | (7% :%‘) 7rﬁ]3§|%j£8 9% éﬁ?%ﬁ)(d )83(3%(3 ﬁé (d3 Tﬂ)( 6. 7?)(d,

IH)677(m2H) 7.1 (s, IH, 7.3 (m 2H), 7.8 (d, IH) 8.5 (brs, IH. mz
489 é (MH- The preparation of 3-{

[1, 1 di OX| é}gf 10(N pﬁgl@dﬁiwgre prepargd Hyaragalpgpus fashion from the corresponding
benzoxat himgRRioRbnNds] 0xy} - 5-{[ (I o

S) - 2- hydroxy-1| -net hyl et hyl J oxy}-N- (Il -nethyl -1 Hpyrazol - 3-yl)benzamde is
descri bed bel ow. 3-( P .| -Di oxi do-2 (

' phenyl mg : ] o-2H51 ez oxgtIi-aZend ~yHoexyt—5-N-(Z3-{[ (],
- Di net hyl eﬁtgﬁiv;g 2;( ﬁs‘“‘. thyl) sil yI]ox }éth |J%¥MEWFE& o N '
(phenyl mpt hyka benzenesul fﬁn de (91 nys: 10356(§Hmml3)9(m9,), g(jgi@,@l{ go

?SQK?LSQ -s:\ll- 3(/: ;Tgt vi ettho ber?gg(r)r: a@“ﬁé g?r{; 3IH@% %4%9042)(1%&@ %1%{ a%%% Um

carbonat e (183 ny, ﬁ/@ rrrml) in |d99 DIVA(l(H4mI)L13)55 (me),nmo((zmrq) was2hedt ed in
a Smth Creator mcpowave at 150Q fpfy49.,M 4 ( ) added to
the reaction mi x{ure—and extract ed‘ ﬁ% 3’%{55 e)?zgogh{s@m%%) The
conbi ned|organi c|extracts were drji ed (MgS@VanDI6t7ér €42 Gt me VAR it ed.

Purification by colum chronat ogriaphy ongskbhi 90% et hyl
acetate in isohexane, afforded )Sb o Gt S)e}gdlﬁgd)\,”éa}ﬁ%

8.32 (1H, s)
12b o = | 481 8:1.27 (3H, d), 3.17 (3H, s), 3.38 (3H, s),
o ) /ngN . (3H, s) (3H, s)
H (M+H)" | 3.46 (1H, dd), 3.55 (1H, dd), 3.55 (2H, 1),
° 479 3.77 (3H, 5), 4.4 (2H, t), 4.55-4.60 (1H, m),
—N__0 (M-H)" | 6.55 (1H, d), 6.73 (1H, d), 6.74-6.75 (1H, m),

6.77 (1H, t), 7.06 (1H, 1), 7.23 (1H, t), 7.26
(1H, d), 7.85 (1H, d), 8.3 (1H, s br )

The synthesis of 3-[(8-chloro-2,3-dimethyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-
10 yDoxy]-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-N-(1-methyl-1 H-pyrazol-3-
yDbenzamide, used in the preparation of Example 12, was described in Example 11a.
The synthesis of 3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-
yDoxy]-N-(1-ethyl-1H-pyrazol-3-y1)-5-{[(15)-1-methyl-2-
(methyloxy)ethyl]oxy}benzamide, used in the preparation of Example 12a, was described
15  in Example 11b.
The synthesis of 3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-
yDoxy]-5-{[(15)-1-methyl-2-(methyloxy)ethyl]oxy }-N-(1-methyl-1 H-pyrazol-3-

yDbenzamide, used in the preparation of Example 12b, was described in Example 11,



t title conpound as a colourless oil (450 ng). 1IHNWR d (CDC 3) : 1.25
(d, 3H, 2.16 - 2.19 (m IH, 3.53 (t, 2H), 3.68 - 3.71 (m 2H), 3.74 (s,
3H), 4. 14aw0to062id9724. 18 (s, 2H), 4.50 (ddd, IH), 6.70 (@cTidBposord7(d,
IH, 6.75 (t, IH, 6.78 (dd, IH), 7.09 (t, IH, 7.22 (ddd, IH), 7.24 - 7.26
(m IH), 7.28 - 7.29 (m 5H), 7.78 (d, IH), 8.45 (s, IH. mz 579 (MH)+
The preparation of 3-hydroxy- N-(I-rret hyI-I

H pyrazol -3-yl)-5-{(1S)-1-nmethyl - 87 -

[(trii sopropyl S|Iyl )oxy] et hoxy} benzam de was described in Exanple 4b.
Nr2-[rri h d

(phenyl ne e

accor di ng28dt, S-tdmﬂwtlw-EA{lfeﬁﬁﬁd@émn-BJﬂﬁxvllﬂﬂ &m&ﬂvl(ﬂ‘)-pvﬂa%l%—

2,4-Di fl uorpobenzenesul phonyl chloride (436 ng, 2.05 mmvl) was added slowy
to a stirl@@éﬂé& on of 2-{[(1, 1-dinmethylethyl)(dinethyl)silyl] oxy}-N
(phenyl net hyl ) et hanam ne (600 ng, 2.26 nyol )lL.in a 1:1 m xture of 10% sodi um
hydr oxi de sol uti on and DCM (80 g t . JIE reaction nixture was al | owed
to warmup to RT and left to stir Jfo héurs. The phases were separated
and the aqueous phase was extracfted h DCM (3 x 50 nmL). The conbi ned

extracts were dried (MSOH), fig%@ioand evaporated to afford the title
(t

conpound as a colourless oil ( IHNVMR d (CDCI 3) : 0.00 (s, 6H),
0.88 (s, 9H), 3.39 (t, 2H), 3. 2H), 4.64 (s, 2H), 6.96 - 7.04 (m
2H), 7.31 - 7.39 (m 5H) 798(b|eld IH). r/z442

B T R T AR N R e
14.0 ol pyrasols-yisdathntiae @06 algyd B mradl), 2-(Lgz)! ami no) et hanol (1 51 ny,
10 0 T T S e el TG e feaction
o ) o0 PRI g ety g 8, Dol 2
r for 2 hours. Water (20 mL) was added and the solution extracted with
10 ethyl acetate. The ethyl acetate layer was washed with brine (20 mL), dried (MgSO4) and
evaporated to a residue which was taken up in DCM (10 mL) and TFA (5 drops) added.
The mixture was stirred at RT for 2 hours. The solvent was evaporated to a residue, which
was chromatographed by preparative HPLC on C18 reversed phase, eluting with 5-95%
acetonitrile (+0.2% TFA) in water (+0.2% TFA), to give the required product (5 mg).
15 'HNMR & (CDCls): 3.18 (s, 3H), 3.57 (t, 2H), 3.85 (s, 3H), 4.47 (t, 2H), 4.65 (m, 4H),
4.95 (m, 1H), 6.78 (m, 2H), 6.96 (d, 1H), 7.32 (m, 2H), 7.36 (t, 1H), 7.53 (m, 1H), 10.68
(s, 1H); m/z 506 (M+H)"

The preparation of N-(2-{[(1,1-dimethylethyl)(dimethyl)silyl]oxy } ethyl)-2,3,4-trifluoro-N-

20  methylbenzamide is described below:

N-(2-{[(1.1-Dimethylethyl)(dimethyD)silylJoxy}ethyl)-2.3.4-trifluoro-N-methylbenzamide

>( 0

- O/\’N

F

F

2,3,4-Trifluorobenzoyl chloride (2.32 mL, 18.16 mmol) was added slowly to a stirred
25  mixture of (2-{[tert-butyl(dimethyD)silyl]oxy }ethyl)methylamine (3.44 g, 18.16 mmol) in
DCM (200 mL) and 10% aqueous sodium hydroxide solution (200 mL) at 0°C. The



dried (MgSH), filtered and evaporated to give a pale yellow oil which was
purified via colum chromatography on silica, eluting with 0-50% et hyl

acet at e iwoizs@hiezgre, to give the title conmpound as a celcow@Be&mo0ssy (1. 91
g). IHNW d (CDC3) : 0.00 (s, 6H, 0.85 (s, 9H, 2.7 (t, 2H), 3.7 (t,
2H), 3.75 (s, 2H),7.25 (m 5H). mz 266 (MtH) + Exanple 11:

3-f(9-Chl oro-4-net hyl -5-o0x0-2 3 4, 5-tetyahvdro-| , 4-benzoxazepi n- 8-

vDoxyl - S-1 fd”™-1 -met hvl -1 - dnet hyl oxy’\et'ﬁ\gﬁoxyl -i V-d-net hvl - 1|

H pyrazol - avDbenzam de

ol by L BB PR A i A

& hydr ox?/s?a{aléddf‘a)ld ﬁ&ermlhémvsyaggsle ﬁurﬂte?yg?bhﬁ lvxl)it;m@kél (let1(ob B! Mboﬂgbinec% (536
razol - o-YV. e e . nmo n potassi um car bonat e

mg',oys. 88 ﬂﬁ%ﬂ)ﬁfg ?%GWS@%ﬁtfredgﬁ%“hﬁi%’ﬂ}tée%‘fﬁWé}%a tq givea pRle yellay eat or

m cr ovav eokiThE2ER el vils chrdntitdarsbhbd HiSsiliAERIing Wih mm?é@cﬁ{l?@&% ignd the

reactié)n mxture extracted with ethyl acetate (3 x The organic
phases’ welS8hS¥aah &ysivs the degiredcompoyndzg apploutesg oli(§.A2e).2 x 30 nl). The
conbi ned 4f g@mnk ' ) [ orat ed.
Purificat ?J(i)n by%égpgﬁr?zq%@r%ﬁfé(t%o(g%gégﬁ?/(og%%é)iélg%ia)fs’ %ﬁit% fbrqgég\?\jlﬁ \r@%éq}m% et hyl
acet at e: haRakes 8 &f 3.82 (Pat] 4HD 0. UL ST.020n,Rd)eri al as a pale yellow oil (218

, 229 . d(cbd3) : 1.25.(d,. 3 3.17 (s, 3H), 3.32 (s, 3H), 3.43
(dd, .ﬁ;,*@%%@g,@tﬂfw@ é?l%éw(i?e?%ﬁmth%i?%enegs’f(r@tqp}e% 48 (t, 2H), 4.50 -
4.55 (m IH, 6.69 (t, IH, 6.71 (d, IH, 6.73 (d, IH, 6.97 (s, IH, 7.16
s, I'H, 21 (d,.1H), 7.62 (d IH), 8 41 (s, IH,; mz 515 (MtH) + 513
EM H) 1 Th'éh‘T %TFIS%W%Qfé%-rﬁ}%ﬁé@l(QE}F@D@YBF%Wg}é‘ahXI}meQWIWP Fgodescribaghi on from
N (2-{[tegdtatt yl ( dinethyl)silyl]oxy}ethyl)-3-chloro-2,4-difluoro-
N- et hyl benzam de and the correspondi ng phenol. IH), s),

The preparation of 3-{[2-fluoro-1 —(f?uoromethyl)ethyl] oxy}-5-hydroxy-N-(1-methyl-1H-

pyrazol-3-yl)benzamide is described below:

15 3-{[2-Fluoro-1-(fluoromethyl)ethyl]oxy}-5-hydroxy-N-(1-methyl-1H-pyrazol-3-
yDbenzamide

H

" OH
A solution of 3-{[2-fluoro-1-(fluoromethyl)ethyl]Joxy }-N-(1-methyl- 1 H-pyrazol-3-yl)-5-
[(phenylmethyl)oxy]benzamide (2.46 g, 6.13 mmol) and 10% by weigh palladium on

20 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® and the residue was
washed with methanol (100 mL). The solution was evaporated to give the desired
compound (1.78 g). "H NMR & (ds-DMSO): 3.78 (s, 3H), 4.72 (m, 4H), 4.97 (m, 1H), 6.57
(d, 2H), 7.03 (s, 1H), 7.16 (s, 1H), 7.59 (s, 1H). m/z 312 (M+H)"

25



3.53 (2H, m, * Exanple 1la was isolated in a 12%yield fromthe sane

reaction mxture as that fromwhich Exanple 11 was isol ated. The

pr epar at w0 2006/125972 PCT/GB2006/001887

N-(2-{[tert-butyl (dinethyl)silyl]oxy}ethyl)-3-chloro-2,4-difluoro-

Nmet hyl benzam de and 3-hydroxy-5-[( | S -2-nmethoxy- (!

- et hyl et hyl ) oxy] - N- (I - net hyl | H pyrazg& 3-yl)benzam de are descri bed

earlier. The preparation of N (I -ethyl™ | Hpyrazol -3-yl)-3 -hydroxy-5-

{[(1S)- 1-nethyl-2- (nethyloxy)ethyl]oxy}benzanlde used in the synthesis

of Exanplg '2’ ) hed ) )

H pyrazol =3=yT V3 FriyoXytet hyl i oxy

| benzam d[(gh m&tuoag]hammd@ar bon (1 9 g, 50% wet) was added under argon

to NN(I -ethyl- IHpyrazol- 3-yl)-3-{

[(15>I-nethyl-2-(nethy|oxy)eth%tt§%y} 5- Lﬁﬁhenylnethyl)oxy]benzanlde (19.1
)Ya

g, 46.7 mol) in dry THF (100 W$n§l (100 m.). The reaction

m xture was degassed, placed un drogen balloon and stirred for 16
hours. The m xture was filtered through di atomaceous earth and the filtrate
was evaporated to give a brown oil. [The residue was purified by colum
chromat ogr aphy on silica, eluting 40- 65% et hyl acetate in hexanes, to
give the desired product as a clear>ci|l which crystallized on standlng (

_11332 192 mA slé_)‘l%lylwgd{é%g@oz%f%uor%n%lﬁl)ethgﬁggy}(%{(%Fgér m%f%}g%xy e32 (% acuh 7 2 ( g 39

'3;23 ( &5 a)Z(i N@ g, 2691, mhoBF3-hedinot Hneth§lpyBz¢ls (1.83Y,18% BBo(SHATD 4. 6(ﬂg2 1820 (MrH) +
ri
P pyr azol TE] PEITFEA P 253l 6.med P2 ) e RIRIgIR: hvDoxy! be

nz 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 (MgSQs), and evaporated to
a residue which was chromatographed on silica, eluting with 50% ethyl acetate in

10  isohexane, to give the desired product (2.46 g).
'"H NMR & (CDCls): 3.69 (s, 3H), 4.57 (m, 5H), 5.00 (s, 2H), 6.70 (t, 1H), 6.74 (d, 1H),
7.01 (t, 1H), 7.08 (t, 1H), 7.21 (d, 1H), 7.30 (m, 5H), 8.68 (s, 1H); m/z 402 (M+H)+
3-{[2-Fluoro-1-(fluoromethyl)ethyl]oxy}-5-[(phenvimethyvDoxvbenzoic acid
0
F/j/o OH
F
5

A solution of lithium hydroxide monohydrate (2.32 g, 55.1 mmol) in water (100 mL) was

15

added to a solution of methyl 3-{[2-fluoro-1-(fluoromethyl)ethyl]oxy}-5-
[(phenylmethyl)oxy]benzoate (7.41 g, 22.0 mmol) in THF (200 mL) and the mixture
allowed to stir at RT overnight. The THF was removed in vacuo 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 (MgSOs). 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 (MgSO,). The ethyl acetate

layers were combined and evaporated to give the required product (6.404 g).



am de HATU (23.5 g, 61.83 mvol ) was added to

3-[(15) - 2- met hoxy- (I - et hyl et hyl ) oxy] - 5- {[ phenyl net hyl ] oxy}benzoi c acid
(16. 28 g,wblo&3di2aamel ) foll owed by addition of DVF (140 mCY/GBrdocoroedsed t o
0C. 1-Ethyl- | H pyrazol-3-anmne (6.86 g, 61.8 mvl) was added foll owed by
DI PEA (21.3 nL) and the reaction stirred under argon, at COOC, for 3 hours.
The sol vent vol unme was reduced and the reS|due was di ssol ved in ethyl
acetate (500 nmL), washed with citric acd (200 nlL), sodium hydrogen
carbonate solution (150 nL) and saturated brlne solution (2 x 150 nL). The

organic | AS .S t n S il d and evaporated
Purificat %ﬁ%&éfﬁ'ﬁ%@h‘?gﬁﬁ? Ad% Eﬁg(soh/gg; }é Hfglw R318-18809 et hyI
acet at e i n3hexapEs m2ifiqvlen the title conpound as a pale yellow oil (19.1
g). IHNWR d (CDCI 3) : 1.23 (d, BFD 1.38 (t, 3H), 3.33 (s, 3H), 3.42 (dd,
IH, 3.50 (dd, IH), 3.97 (q, 2H), 4.49 (sextet, IH, 4.99 (s, 2H), 6.66 (t,
|(H) SEl) 75%&6@1 15H)2- ﬂ@m%sl or(JnIF&h et ok ’-5- en rﬁral.& ity bk /.28 - 7.37
m . -
S) - 2- met hoxy- (| nethylethyl)oxy] 5- {Jphen | met hyl ] oxy}benzoi c acid was
described earlier. The preparatio Z - | Hpyrazol-3-amne is
described in the literature [Chem . | . Conmpd. (Engl. Transl.),U
1975, 212]. Exanple 12: 3-f(2,3-Di nethyb 4 0x0- 3, 4-di hvdro-2
H |, 3-benzoxazi n-7-vl)oxyl -5- {[ (I

) -1 -nmet hyl - 2- (met hyl oxy) et hvl | oxy) -7 -nmet hyl -1 -pyrazol - 3-yl ) benzam de
Ammoni gim f or mat e (122 ng 1 9 mmol) added in one portion to a solution
of 3-[(8- | - 4- 0x0- 3, 4-di hydro-2

, 3- be nPg‘&éz(? 537l ﬁg 8@}10 wp pddedjn g drﬁﬁt“ﬁiﬂ faghiony tgwspiption pf wethyl 3-oxy} -
A ot T N
ng) was aBdedd.7 mHeolhiand triphenydshosphined 016 g1 38D @uiady mimrn(moms underanSni t h

Creator e atmosphere at 0°C. The solution was allowed to reach RT and left to stir for 2 days.
10 The THF was removed in vacuo and the residual oil slurried with a mixture of 20% ethyl
acetate in isohexane. After allowing to stir for 90 minutes the mixture was filtered and the
filtrate evaporated. The residual was oil chromatographed on silica, eluting with 30% ethyl
acetate in isohexane, to give the desired compound (7.41g).
'H NMR & (ds-DMSO0): 3.85 (s, 3H), 4.71 (m, 4H), 5.03 (m, 1H), 5.17 (s, 2H), 7.01 (t,
15 1H), 7.20 (m, 2H), 7.40 (m, 5H). m/z 335 (M-H)

The preparation of methyl 3-hydroxy-5-{[phenylmethyl]oxy}benzoate is described earlier.

Example 14: 3-[(9-Chloroe-4-methyl-5-0x0-2.3.4.5-tetrahydro-1.4-benzoxazepin-8-
20  yDoxy]-N-(1-ethyl-1H-pyrazol-3-y1)-5-{[(15)-2-hydroxy-1-methylethyl]oxy}benzamide

? NN
HO/YO\EP/ ‘HJ:N\'N
o)
OY@[

—N
\_./o

A solution of 3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1 ,4-benzoxazepin-8-yl)oxy]-
N-(1-ethyl-1H-pyrazol-3-y1)-5-{[(1S)-1-methyl-2-(methyloxy)ethylJoxy } benzamide



m crowave after which conplete conversion to desired product was observed.
The reaction mxture was filtered through di atonaceous earth and the filter
pad was vweied/mede with ethyl acetate. The filtrate wagCeiapovcess7i n
vacuo and the residue purified by colum chromatography on silica, eluting
wi th 60-100% et hyl acetate in hexanes, and then by chromat ography on
alumna, eluting with 20-60% et hyl acetgte in hexanes, to afford the title
conpound as a col ourl ess oil which foarmed under hi gh vacuum (50 ng).1 NMR d
(ed 3) @ 1.29 (d, 3H), 2.09 (t, IH 3323(s 3H), 3.59 (t, 2H), 371-

5 77 (o Fme0gpme fifetufgcloombeudedipitenfo Mgl Shoe B4y 7 70

(d, IH, 81152an smeldrd)u RThmdémlrgcmvﬁm@)hmmdmdsthi/«Eﬁlphm ﬁﬂﬁicﬁﬁcbo thigfvagnal ogous

37T (6 chl BR53 Gueh BERBRA: BSSh Bef GRo o rh <3 b o).

yl ) oxy] - 5T{1é édrﬁl)méd dfgirﬁ(ybxt&cl(s Rt 3 W80y Tﬂt%&hﬂ&\b\faboﬂaﬁh *fky gwé a

H pyrazol - L anj de, used in the preparation of Exanpl 012 was
describedYs H)V\ég %ﬁ{écqlfg by-pﬂ]éln@fh{q%qga@y on silica, eluting with 50-100% ethyl

3-[(9-chl q Iy A pi n- 8-
1] by NSO oo i b gl PSSl RS

(et hyl oxytf ¥R B](63¢ 1 heh2%(d 3d), 138«d 3H) %Hdsmfb)paﬁa(u 20), 6f67E8aMlne  12a, 2vvgs
sescrbedl SRk Ly, Tie ST 1'%, it 0% 5 TELY 7 o

yl') oxy] - 5¢t{ M), 73p(d,- 18} 7.6¥ (d; 2H§ ety 10Ryhethyldery? s1NiHret hyl - |
H pyrazol - 3- yl)benzam de, used in the preparation of Exanpl e 12b, was
described in Exanple 11. Exanple 13:

3-{[2- Fl ugk&m ferIf5|: : ORIBYUIRIIVIONSVI-2 B4l Rtrfah V@21 4-1aR M
2,3.,4,5-tetranhv - - benzoxazepl n- i/ 0X - (T -met hyT-

vaen zamni mg[(_hm_g}ylethvl)oxv]-N-( 1-methyl- -pvrgzol-3-vl) enzamide
3-{[2-fluoro-I-(fluoromnethyl)ethyl]oxy}-5-hydroxy- N (l-methyl-lI Hpyrazol -

N—
0 N N
H

= QX0-
pyrazol - 3-

N-(2-{[tert-Butyl(dimethyl)silyl]oxy} ethyl)-3-chloro-2,4-difluoro-N-methylbenzamide

15 (705 mg, 1.94 mmol) was added to 3-hydroxy-5-[(1-methylethyl)oxy]-N-(1-methyl-1H-
pyrazol-3-yl)benzamide (512 mg, 1.86 mmol) and potassium carbonate (536 mg, 3.88
mmol) in DMA (25 mL) and the mixture was heated at 135°C for 5 hours. Water (100 mL)
was added and the reaction mixture extracted with ethyl acetate (3 x 30 mL). The
combined organic phases were washed with water (2 x 30 mL), brine (2 x 30 mL), dried

20 (MgSO0y), filtered and evaporated. Purification by column chromatography on silica,
eluting with 40-100% ethyl acetate in hexanes, afforded the desired compound as a pale
yellow oil (300 mg). 'H NMR & (CDCl): 1.28 (d, 6H), 3.17 (s, 3H), 3.53 (t, 2H), 3.73 (s,
3H), 4.48 (t, 2H), 4.48 - 4.55 (m, 1H), 6.63 (t, 1H), 6.71 (d, 1H), 6.73 (d, 1H), 6.95 (t, 1H),
7.12 (¢, 1H), 7.22 (d, 1H), 7.61 (d, 1H), 8.52 (s, 1H), m/z 485 (M-+H)" 483 (M-H)

25
The preparation of N-(2-{[fert-butyl(dimethyl)silyl]oxy }ethyl)-3-chloro-2,4-difluoro-N-

methylbenzamide is described earlier.



3-yl)benzam de (100 ng, 0.32 mml), N(2-{[(I,Idinmethylethyl)(

dinet hyl)silyl]oxy}ethyl)-2,3,4-trifluoro- N nethyl benzam de ( 112 ng, 0.32
nmol ) andwpabesisaim car bonate (89 ng, 0.64 mol) in DVAPCZ/GH2poommsssheat ed
in a mcrowave reactor for 2 hours. Water (20 nL) was added and the
solution extracted with ethyl acetate. The ethyl acetate |ayer was washed
with brine (20 nL.), dried (MgSO) and ggaporated to a residue which was
taken up in DCM (10 nmL) and TFA (5 dropsS) added. The mixture was stirred at
RT for 2 hours. The sol vent was evaporated to a residue, which was

chr onat ogy Ve eV ase, .eluting with
5-95% acetgﬁ}%%yon%rfga‘%}% [(Fﬁjfe% fé&ﬁe Xg] ]gg’y%fﬁjﬂ I%pyéﬁ%?t he required
pr oduct (ﬂ)hﬂg;amldElsl‘dVRrﬂbeﬂﬁﬂﬁiva) : 3.18 (s, 3H), 3.57 (t, 2H), 3.85 (s,

3H), 4.47 (t, 2H), 4.65 (m 4H), 4.95 (m IH, 6.78 (m 2H), 6.96 (d, IH,
7.32 (m 2H), 7.36 (t, IH), 7.53 (m IH), 10.68 (s, IH; nz 506 (MrH)+ The
pr epar at i ®ilydfoxy-5-[(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide
N-(2-{[(I,]-dinmethylethyl)(dinmethyl)si Io}ll]oxy}et hyl)-2,3,4-trifluoro-

Net hyl benzani de is described bel qw. 9?

N-r2-(rri.l-Dinmethylethviydi rretw&@%‘aﬁ Nt hyl V2. 3. 4-trifl uoro-

N- et hyl benzam de 2, 3, 4-Tri fl uor obe chloride (2.32 nL, 18.16 nmol) was
added Iovay to a stirred mxture ofo+(2 {

[tert- di nret h S|Iyl]oxy}eth )met hylanmine (3 .44 g, 18.16 muol) in
DCM (200 ?lri -Mpfdyt }?é‘é’) ¥lG(smsthyl- b%pﬁgﬂ@@loiivaé Lé@euylmﬂly()zmbmymmp oC.
Ther eact | @R, Rs4AdT) w@@ks et &1911333 o%f}ﬂms drlrkﬁdgfo?haelg aL&'thet}ﬁE 24 hours.

The phases Were separate eous ase f racted with DCM
(3 x 100 myuatttdmdmrg@drvedh amgcgla(altms)dﬂﬁ)%d’anmgtﬁm)l catbbh (Ser g)jwasmddeme sol vent

renmoved | t |ve a | ow Q hr ormat ogr aphed
on sili caigld ﬁgﬂ%rl]{ giﬁl\J/C\A V"tfugg&/a (%%Vhly%r@f: 4% éth_Lﬁgﬁog‘ffh%?a ¥ re?%loﬁ RPE
geg |6 r 13@21 Cwmsg.mmd aaanlaemaélﬁpﬂrht&f&fomgd ho@f&z TH% g:ﬁctmiahkngéé (i}as( eg)%ﬁa&)d andO. 00 &

' (2x sﬁmrge'?? \ivith nitrogen 8 t1mes§ 2121(12 ’catally_rigt 'was 'ﬁ?tere% o%f tl%.rough z:(eslfte, alr;g the filtrate

concentrated in vacuo. Ethyl acetate was added and filtered to give the desired compound.

(30.5 g). A second crop of material was obtained in the same way (4.0 g).
"H NMR & (ds-DMSO): 1.30 (d, 6H), 3.78 (s, 3H), 4.68 (sept, 1H), 6.47 (m, 1H), 6.60 (s,
15 1H), 6.94 (s, 1H), 7.05 (s, 1H), 7.60 (s, 1H), 10.63 (s, 1H). m/z 276 (M+H)"

3-[(1-MethylethyDoxy]-N-(1-methyl-1 H-pyrazol-3-y1)-5-[(phenvimethyDoxv]benzamide

(o] —
N__.
YO N/EN\.
I | H
Ej
DMF (2 drops) was added to a solution of 3-[(1-methylethyl)oxy]-5-

20  [(phenylmethyl)oxy]benzoic acid (40.0 g, 0.14 mol) and oxalyl chloride (14.6 mL, 0.17
mol) in DCM (700 mL). The mixture was stirred at ambient temperature for 4 hours and

the DCM and excess oxalyl chloride were evaporated in vacuo. The residual acid chloride
was dissolved in DCM (300 mL) and added dropwise to 1-methyl-3-aminopyrazole (14.25
g, 0.147 mol) and triethylamine (41 mL, 0.29 mol) in DCM (300 mL), at 0°C. Stirred at

25  ambient temperature for 24 hours. The DCM was evaporated in vacuo, and the residue



3.25 & 3.58 & 3.82 (3xt34H), 6.90 - 7.07 (m 2H) The NVR spectrum was
conplicated due to the presence of rotamers The preparation of
(2-{[tertwbubgdiesdaet hyl ) si | yl ] oxy}et hyl ) met hyl am ne wagcCams2nidnedssear | i er .
The preparation of 3-{[2-fluoro-I|-(fluoronethyl)ethyl]oxy}-5-hydroxy-
N-(l-nmethyl-1 Hpyrazol- 3-yl)benzam de is described bel ow 3-{

[ 2- Fl uoro-| -Cfl uoronet hyr)ethyl |oxy }-q42-hvdroxy-N-fl-nethyl-1 H pyrazol -3-
vDbenzami de A sol ution of 3-{[2-fluoro-T-(fluoromethyl)ethyl]oxy}-
N-(l-methyl-1 Hpyrazol-3-yl)-5- [(phenyl nmet hyl)oxy] benzam de (2.46 g, 6.13
mol ) an 0 m_)
was al | O\A/g%igf{%&)sﬁtbl\éﬁegﬂ %?i AC@Q{ @&%ggr[éégg%§(g? &rrg(gg%ecﬁde&g@g{rlﬁnﬂ%te

sol uti on agetaté lab'@re’V@dvatShﬂd@gglkﬁnwly viel{ saturatad aqueeus exdivthiby dreg:nwarbhede vv| t h

met hanol 4 nlhe |yt Vv rated t e_desired conpound
(1.78 g). @Pﬁqﬁ%@% b{‘H%Q%)f 8‘?%%5% ja%‘l%()e"a%”f‘ig’(” “C%ﬂﬂ)ﬁg ZFS@;C PR 1 H),

6.57 (d, e2kpmatdgBhddson dilida, elﬁtlﬂgﬁw(tzlsa giatilent of.55% dthkyl abehhte nﬂfsiahe&ér% to

(MtH) +3-j 1 2- FI roI-rquo vDethyI (004 N-ri-nme -

e pyr ol B8 GBSO SO oL DB SRl A0 G R of G 38D, 4.50
3{[2f|u her{, 5l 04 Q5 0Bt t1a| | 0 ic acid
(300 g 581 HhR @ﬁﬁ%@-ﬁ‘“ Al A e ey
(4.60 g, iﬁ)f&%ﬁmﬁ%ﬁeﬁmﬂ@ (rz@%(w&l) 18.6 mmol) in DVF (12 nl) was
stirred at RT overnight. Water (150 nL) was added and the solution
partitioned with et hyl acet ate (250 m_) The ethyl acetate |ayer was
separ at ed3-[(laSlataglcth 03 binadlnil edyjbMyS©4cid and evaporated to a residue
whi ch was chr omat ographed on silica, eI utbng with 50% ethyl acetate in

i sohexane, to give the desired prck(qp ]( ugg g).

0

m <

To a solution of methyl 3-[(1-methylethyl)oxy]-5-[(phenylmethyl)oxy]benzoate (37 g) in a
1:1 mixture of THF :methanol (300 mL) was added 4M sodium hydroxide solution (150

mL). The mixture was refluxed for 45 minutes, following which the organics were

removed in vacuo. 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 vacuo to give the desired compound (33.5 g), which

was used without further purification.

'"H NMR & (ds-DMSO): 1.26 (d, 6H), 4.59-4.69 (m, 1H), 5.15 (s, 2H), 6.80 (app t, 1H),

7.04 (m, 1H), 7.12 (m, 1H), 7.33 (app t, 1H), 7.40 (t, 2H), 7.46 (d, 2H), 12.95 (s, 1H)
20

Methyl 3-[(1-methylethyl)oxy]-5-[(phenylmethyl)oxy]benzoate

YQA
<

To a solution of methyl 3-hydroxy-5-[(1-methylethyl)oxy]benzoate (25 g) in DMF (250

mL) was added anhydrous potassium carbonate (297 mmol), and benzyl bromide (143



IHNWR d (CDA 3) : 3.69 (s, 3H), 4.57 (m 5H), 5.00 (s, 2H), 6.70 (t, IH,
6.74 (d, IH, 7.01 (t, IH, 7.08 (t, IH, 7.21 (d, IH, 7.30 (m 5H), 8.68
(s, |H); wD20e25¢70MH) + PCT/GB2006/001887
3-{[2-Fluoro-1-ffluoromethyl)ethyll oxyl-5-r(phenyl met hyDoxy] benzoic acid A
solution of lithium hydroxide nonohydrate (2.32 g, 55.1 mmol) in water (100
m.) was added to a solution of nethyl

3-{[2-fluoro-1-(fluoromethyl)et hyI]oxy}9 5- [ (phenyl net hyl ) oxy] benzoat e
(7.41 g, 22.0 mol) in THF (200 m.) and the m xture allowed to stir at RT

part 1t P onBE A AL S oS TR D5 R ol ol Eerd 08 o it e
acetat e | sytemt %Sre&ﬁw&l abvadhyo Mﬁl&h@ﬁsﬁdﬂé ﬂsagﬁﬂicbﬂgg béﬂ%eﬂé?ﬁﬁcélﬁﬁ?ﬁﬁﬁﬁfm The .
I t j ust t H. 7 addition o rochl oric aci
s RSl B RoPLUTh S\l Bl bRt e St LBYOREN o
separ at edeontamhes mivkolb izive tibsitdd RehpolitS@)s) whithevRL5ed witRt fl@ed ayers

were conmbi ned and evaporated to g| ve the required product (6.404 g).1H NWR
d (de-Dwvepytfication (m 4H), 5.08 (s, , 6.67 (s, IH), 6.67 (s, IH, 7.23

(fsl ul)lr_%,rre'tvxill }P& %WSWF%(?@%‘IWB@MS%) IS %Qb| énzggglg(élz%?%%’s m.,

38. 7 mmol YHWADS5dapted 1H)y 7a 2dF. tp(myi 1$D, ’A‘Basﬁiﬁﬁlﬁmt H{)’qﬂsml(utzHQrMEf(d,rm{)hyl 3-
hydr oxy- 5- {[ phenyl net hyl ] oxy} benzoate (5.00 g, 19.4 mol),
|, 3-di fl uoropropan-2-ol (3 nL, 38.7 mmol ), and triphenyl phosphi ne (10.16 g,
38. 7 ol Mettiyl T dfok @8- [(l-nethytietylaRyba@bite at nospher e at 0C. The sol ution
was allowed to reach RT and left to stir for 2 days. The THF was renoved in
vacuo and the residual oil slurried vvltho mxture of 20%ethyl acetate in
i sohexane. After allowing to sti r\ror Mhutes the mxture was filtered
and the filtrate evaporated. The resi | was oil chromatographed on
silicagg eluting with 30% ethyl acetateocdn i sohexane, to give the desired
fﬁbﬁpogngij&?gs ]g%_% so}u?tlo@%meth(y?g S%Q}O}(ygen%gatg ?O 1 mH]) 1n%1\ZI;(1(86]mIf}|&as 503 (m
added powdered potassium carbonate (0.2 mol) and 2-iodopropane (0.1 mol), 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
(MgS0y), filtered and evaporated in vacuo to give the crude product as a pale yellow oil
(12.6 g). This was treated with toluene (40 mL) and allowed to stand overnight. The
insoluble material (starting phenol) was removed by filtration, and the filtrate evaporated
in vacuo. The resulting oil was chromatographed (2 x 90 g Biotage silica cartridges),

20  eluting with hexane containing ethyl acetate (10% increasing to 15% v/v). The title
compound was obtained as an oil (25% yield). "H NMR & (ds-DMSO): 1.2 (d, 6H), 3.8 (s,
3H), 4.5 —4.6 (hept, 1H), 6.55 (m, 1H), 7.85 (m, 1H), 7.95 (m, 1H), 9.8 (s, 1H)



IH, 7.20 (m 2H), 7.40 (m 5H). mz 335 (MH The preparation of nethyl

3- hydr oxy-5-{[ phenyl net hyl ] oxy} benzoate is descri bed earlier. Exanple 14:
3-[ (9- Chiwoaees/1ied7dy| - 5- oxo- 2, 3, 4, 5-t et rahvdr o- | , 4- benz examR206/(B1887

vpoxyl -iy-(l-ethvl-1 -pyrazol-3-yl)-5-([(l

) - 2- hvdr oxy-1 -i net hvl et hvnoxy} benzam de A sol ution of

3-[(9-chl or o- 4- net hyl - 5- oxo0- 2, 3, 4, 5-t qtggghydr o-1, 4- benzoxazepi n- 8-yl ) oxy] -
N-(I-ethyl-I

H pyrazol -3-yl)-5-{[(16) -1 -net hyl - 2- (et hyl oxy) et hyl ] oxy} benzam de(300nyg,
0.57 ol kbiin%Rt SN MebifidehihdE)-sYBSmbeSRE G0 W Dis b MMRRPYh LI VI T odi de
(0.404 nmL)y ana strrred at R uonder argomn for s four osul phat e
sol uti on b8orddepina8-yhaxid ptheviyd F zcrléavilbemamhtd m xture was extracted
with ethyl acetate (3 x 30 ni). The conbi ned organi c extracts were dried

(MySO4), filtered and evaporated tq gi vg°| (&éuow oil. Purification by

col um chr omat ography on silica, g MW th 50-100% et hyl acetate in
hexanes, gave the desired conpound a paI e yellow solid (230 ng). 1H NWMR

d (CDA3) : 1.23 (d, 3H), 1.38 (t, , 3.18 (s, 3H), 3.53 (t, 2H), 3.67 -
3.70 (m 2H) 5 3.99 (g, 2H), 40%8[::%1 3H), 6.68 (t, IH), 6.71 (d, IH, 6.74
(d, IH), 6.98 (d, IH, 7.17 (t,JIH{ 7.26 (d, IH, 7.62 (d, |H, 8.44 (s,

IH); mz 515 (M+H)+ 513 (M H) Examp e 15:
S-ffg-Chl oro”-net hyl - S-oxo-1 *~-tetrahydro-|~-benzoxazepi n-Syl"'
oxyl - 5-[ f o ﬁé@lﬁtmle@ih%r[(%cwimethyaﬁ m@taawﬁftetrqhyégwrla%bpnzsxaﬂepln) enzam de

N (22 8 7y nBuid Rt e Lt M piochoh s Bl B mhd 0 g
3- hydr oxymBadl) in-etenoly(B etlhywas @dqqd-ankhqmunrﬁldmter(aoa—mgr Hrajuivs Binyng benzani de

(D) ang ¢ Rastin TR shacHRE R ARSI AW GELERT He T ot Pl Rim QR ek Ps wrs -

added andadde€. TieAGixh@E Wik Kdatsd@o @X0°CH6E EFimiMutds ieh Ismhth@@e&@txﬁlcﬁosvﬁe 30 ).
The conbi ned organi c phases were washed with water (2 x 30 nlL), brine (2 x

30 nL), dfh %@a%msmxyure vis filbsredithegyvgh dipggsencequs gartipeid the Eleingd Wey col umm
chr onmgg 0g4aeY v witl dtffacetate. The filtrate was concentrated in vacuo and the residue

purified by chromatography on alumina, eluting with 50-100% ethyl acetate in hexanes, to

afford the title compound as a colourless oil which foamed under high vacuum (65 mg).

'H NMR & (CDCls): 1.25 (d, 6H), 3.15 (s, 3H), 3.53 (t, 2H), 3.73 (s, 3H), 4.35 (t, 2H), 4.48

-4.55 (m, 1H), 6.53 (t, 1H), 6.65 (d, 1H), 6.71 (d, 1H), 6.73 (d, 1H), 6.95 (t, 1H), 7.12 (¢,
15 1H),7.22(d, 1H), 7.81 (d, 1H), 8.42 (s, 1H); m/z 451 (M+H)" 449 (M-H)

The preparation of 3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-
yhoxy]-5-[(1-methylethyl)oxy]-N-(1-methyl- 1 H-pyrazol-3-yl)benzamide was described in
Example 15.

20



eluting with 40-100% et hyl acetate in hexanes, afforded the desired
conpound as a pale yellowoil (300 ng). IHNMR d (CDO 3) : 1.28 (d, 6H),
3.17 (s, 8b200632532(t, 2H), 3.73 (s, 3H) 54.48 (t, 2H)54pr¢8/GB2odEBIgSM | H)
6.63 (t, IH, 6.71 (d, IH, 6.73 (d, IH), 6.95 (t, IH 5 7.12 (t, IH, 7.22
(d, IH, 7.61 (d, IH 5 8.52 (s, IH, nmz 485 (MtH + 483 (MH)" The
preparation of N-(2- {[tert-butyl (di me_%xl)silyl]oxy

}ethyl)-3-chloro-2, 4-di fluoro- Nnethyl benzam de is described earlier.The
preparation of 3- hydroxy 5- [(I-rrethyl et hyl ) oxy]- N-(l-nmethyl-1 H pyrazol - 3-
yl ) benza s | |

N-d-netri yr- (lI-methyl-I
H-pyrazol ‘ hi{bpdron ) : H-pyrbdoled-) was di ssol ved
i n met han 1 2 meiTL) and THF (500 rrL) and the fl ask evacuated and purged

W th argoﬁ-)-?él—grrres . 10% Pal | adi um on carbon (5.1 g) was added and the
flask further evacuated and finally purg@d/f:mth hydr ogen gas. The reaction
m xture was stirred at anbient 5W 20 hours. The reaction

m xture was evacuated and purged Wit itHogen (3 times). The catal yst was
filtered off through celite, and the fliltrate concentrated in vacuo. Ethyl
acetate was added and filtered to € the desired conpound. (30.5 g). A
second crop of material was obt@ ich the sane way (4.0 g). 1 NW\R d
(d6-DVMSO): 1.30 (d, 6H), 3.78 (sNﬂf)&H) 4.68 (sept, IH, 6.47 (m IH), 6.60
(s, I'H), 6.94 (s, IH, 7.05 (s 7.60 (s, IH), 10.63 (s, IH. mz 276
(MrH) + S-fd- Met hyl et hyDoxyi - N-fl -net hyl -1

H pyra2ol A§01}190$0f$-@M@I@W-ﬁe{ﬂﬂﬁbbé@ordb@ﬁmthytber0@bﬁo>(ﬁ-Mr(bpls)hywag added to a

| ut I d (40.0
ol 15, L P AL (10
m xture W&@hk)to—ﬁﬂeiiﬂwod\himeﬁmbenanmhdasmmg, 6.66 ndndioand poasdurh habaﬁ’té and
excess oXelefmg 112 hilSh WPHFLEVRRES Slalell i 2 GowaveTedctor of Hitbc 3! oM o1 de

hours. Water (20 mL) was added and the reaction mixture extracted with ethyl acetate. The

10  organic layer was washed with brine (20 mL), dried (MgSO,) and evaporated to a residue
which was chromatographed on silica, eluting with 2% methanol in ethyl acetate, and then
chromatographed by preparative HPLC on C18 reversed phase, eluting with 5-95%
acetonitrile (+0.2% TFA) in water (+0.2% TFA), to give the required product (542 mg).
"H NMR & (CDCLs): 0.91 (t, 3H), 1.60 (d, 3H), 1.67 (quin, 2H), 3.03 (s, 3H), 3.74 (m, 2H),

15 3.84 (s, 3H), 4.45 (m, 1H), 5.51 (q, 1H), 6.64 (d, 1H), 6.77 (t, 1H), 6.93 (d, 1H), 7.31 (d,
1H), 7.36 (t, 1H), 7.75 (d, 1H), 10.32 (s, 1H); m/z 515 (M+H)"

The preparation of N-(2-{[tert-butyl(dimethyl)silyl]oxy}ethyl)-3-chloro-2,4-difluoro-N-
methylbenzamide was described earlier.
20  The preparation of 3-hydroxy-5-{[(1S)-1-(hydroxymethyl)propyl]oxy}-N-(1-methyl-1H-

pyrazol-3-yl)benzamide is described below:

3-Hydroxy-5-{[(15)-1-(hydroxymethyl)propylloxy }-N-(1-methyl-1H-pyrazol-3-

yl)benzamide
0 =
N—
Pace s
H
OH

25



was di ssolved in DCM (300 nL) and added dropw se to

| - met hyl - 3-am nopyrazole (14.25 g, 0.147 nol) and triethylamne (41 niL,

0. 29 nol )woreoaaAws{7300 L), at O00C. Stirred at anbi ent tecpaBbev@1ssor 24
hours. The DCM was evaporated in vacuo, and the residuepartitioned between
ethyl acetate (400 nL) and IN hydrochloric acid (200 nL). The ethyl acetate
| ayer was washed sequentially with saturated aqueous sodi um hydrogen
carbonate (200 nmL) and brine (100 ni) -9dri ed (MgSO™4) and evaporated in
vacuo. The residue was chromat ographed on silica, eluting with a gradi ent

o S S SR [ STl B P 5"
6.66 (m gﬁhzolg ﬁﬁ)eﬁi&nlﬂd‘bsoo ElbgO@ 6(nﬁﬁlol lﬂ)acetgn@@le (28 mb¥; @doairﬁ&hﬁlé‘ilanle H, 7.39
(m 5H), | Y1- Met hyl et hvDoxy

{5 v (phen(i Moy T § 3 bERASHeN s 6 VRS BV GHIeA T hys. Saurted
3L (1 - et Bl Y o S IR TP L O GRE QR o el Do 1.

m xture of THF: het ed 4M sodi um roxi de so
(150 ni) . sappretediaguegnesodéen thidshiiae (b 1b) wasadded thea she afcgﬂohmv\lﬁ s vimiavkd t he

d th
or g0t o Ve RIS TR SNSRI ORI . e
conbi ned, ommhé@emc’oinbmﬂ einedr@MgBOu)nﬁ],tereld aretbv@@ﬁéu}mca;mmmdmgzeammt ed in
he d d h f h
;V)ﬁf?? o PistaloRfrRR el Biiar i aoeag ihag ey e P mg 3 potpaipd as 15 (o)

6. soaealb@rléssfdahbmoin@l (m IH) 7.12 (m IH, 7.33 (app t, IH), 7.40
t, 25& ]\ﬁé‘ 295 (s,
8 0 Het i SR G MSEl 0.8 b o, b A 6 203, 8a(s§@1>u4wn B0, et hyl

anydr oud Bt SR e kb & (ISR, Y 83 bl PG SR e Tty - The

m xt ure wegz 361 (M@H at 600C for 5 hours, then cool ed to room t enper at ure.
The sol vent was renoved in vacuo and the residue partitioned between et hyl
acetate and water.

3-Hydroxy-5-({(18)-1-[(methyloxy)methyllpropyl}oxy)-N-(1-methyl-1 H-pyrazol-3-

15  yl)benzamide
0 =
H
CH

To a solution of 3-({(1S)-1-[(methyloxy)methyl]propyl}oxy)-N-(1-methyl-1 H-pyrazol-3-
y1)-5-[(phenylmethyl)oxy]benzamide (4.6 g, 11 mmol) in 1:1 THF :methanol (100 mL) was

added 10% w/w palladium on carbon (450 mg) and the resulting mixture was stirred under

20  an atmosphere of hydrogen for 6 hours. The atmosphere was replaced with argon and the
mixture was filtered and evaporated to afford the title compound as a white solid (3.6 g).
"H NMR & (CDCls): 0.95 (t, 3H), 1.7 (m, 2H), 3.4 (s, 3H), 3.55 (m, 2H), 3.8 (s, 3H), 4.3
(m, 1H), 6.65 (s, 1H), 6.8 (s, 1H), 7.0 (m, 2H), 7.2 (m, 1H), 7.3 (s, 1H), 8.7 (s, 1H); m/z
320 (M+H)"

25



The organi cs were conbi ned and washed with further water, brine, dried
(MgSH4) and concentrated in vacuo to give the desired conpound (37 g) which
was used wiotzhavisg7art her purification. 1HNVR d (d6- DVSOPCTAGE2606(00188GH) ,
3.84 (s, 3H), 4.61-4.70 (m IH, 5.12 (s, 2H), 6.84 (t, IH, 7.05 (app t,
IH), 7.12-7.15 (m IH, 7.31-7.37 (m IH, 7.40 (t, 2H), 7.46 (d, 2H)

Met hyl 3- hvdr oxy-5-[ (| - met hyl et hyDoxy] lggnzoate To a stirred solution of

met hyl 3, 5-di hydroxybenzoate (0.1 nol ) “PA DMF (180 niL) was added powdered
pot assi um car bonate (0.2 nol) and 2- |odopropane (0.1 m)l) and the
resultlng3>i . 80 AR &Y , % purs. The reaction
m xt ure wa ' ’ : ot s acted with

et her. Thﬂpmwhmth\d)dm“rbenzaﬁﬂdn ned and vvashed sequentl ally with water
(twice) and brine; the solution was dried ;ggsozl) filtered and evaporat ed

in vacuo to give the crude product as a palE'yellow oil (12.6 g). This was

treated with toluene (40 nl) m;ilr) ¥t and overnight. The insol uble

material (starting phenol) was r by “filtration, and the filtrate

evaporated in vacuo. The resulting oil was chronmat ographed (2 x 90 ¢

Bi otage silica cartridges), eluting wth hexane containing ethyl acetate

(10% increasing to 15%v/v). The ti corrpound was obtained as an oil (25%

yield) 1HNl\/Rd(d6DIVBO) 12(d : 8(s 3H), 4.5 -4.6 (hept, IH),
n} Hil | H Exanmpl e | 6

3 [(I - Mat P{Wé?lﬁww %1*9(14[(1%@1}&59]"3051685}’ p@pzl}axss) Yet rahvdro l,

benZOXSizeRRﬁlfn%ﬂétﬂﬁ)b& Tokokd acfﬂa(%hw &, 14 RASIRAR 3-Fmi @bﬁ@ g RGeS0l ution

o- 4,5 oxaf

of 3- | of 0- 4-"net hyl - 5- ox 5-tetrahydro- I n- 8-
yI ) oxy] 5 g,ﬂétnﬁwlétll@Mfd%@]nL) Map devétHz‘yTU 8.5 &ﬁZaizmmOEiI}dn)IH@Eé\am de (160
ng, O. 32 J}aﬁ MBS, 6'3!5’8 {0 , 10
equi vs) }r?)e; %(glrlﬁ a‘f}heé?dgégg &lion rafaq’g?% anke[{11 st'gﬁgblg%%%gxﬁaé 10%
Pal | adi u npmtlwdtb)@twe(eﬂethyri;p)cemiloo mL) and water (30 mL). The organic layer was
separated, washed with IN citric acid (30 mL), water (30 mL), saturated sodium

10  bicarbonate (30 mL), water (30 mL) and brine (30 mL) then dried (MgSO,) and

evaporated. The residue was purified by column chromatography, eluting with 50% ethyl

acetate in isohexane, to give the title compound as a colourless oil (4.57 g).

'H NMR & (CDCls): 0.95 (t, 3H), 1.7 (m, 2H), 3.4 (s, 3H), 3.55 (m, 2H), 3.8 (s, 3H), 4.3

(m, 1H), 5.05 (s, 2H), 6.75 (s, 1H), 6.8 (s, 1H), 7.05 (d, 2H), 7.25 (s, 1H), 7.4 (m, 5H), 8.45
15 (s, 1H); m/z 410 (M+H)*

3-({(1.8)-1-[(Methyloxy)methyl]propyl} oxv)-5-[(phenylmethyDoxyIbenzoic acid
o)
5
To a solution of methyl 3-({(15)-1-[(methyloxy)methyl]propyl}oxy)-5-

20  [(phenylmethyl)oxy]benzoate (6.85 g, 20 mmol) in 3:1 THF:methanol (100 mL) was added
IN lithium hydroxide solution in water (40 mL, 40 mmol), then a further 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

the filtrate was adjusted to 3 by the addition of 2 M hydrochloric acid. This was extracted



added. The m xture was heated to 1400C for 10 minutes in a Smth Creator

m crowave. The reaction mxture was filtered through di at omaceous earth and

the filtewopad/aw2washed well with ethyl acetate. The PCNGERRIG W7

concentrated in vacuo and the residue purified by chromatography on

alum na, eluting with 50-100% et hyl acetate in hexanes, to afford the title

conpound as a colourless oil which foar;sd under hi gh vacuum (65 ng). 1U NWR

d (CcbAd3) : 1.25 (d, 6H), 3.15 (s, 3H[773.53 (t, 2H), 3.73 (s, 3H), 4.35

(t, 2H), 4.48 - 4.55 (m IH), 6.53 (t, IH, 665(d IH) 671(d I H),

6.73 (d, | 6,95 (t, IH), 7.12 (t..1H, 7.22 (d, IH, (d, IH, 8.42

(s, IH):; i e%&%ﬁaﬁ@r ﬂ%&z Rliﬂiﬁrf&*me{%rgﬁra? ST e dtied (M504 dnd

3- (9- chl evaBorhteamb Hffbrdfthé)%t%‘c%niioﬂncﬁasta%lcﬁlhﬂyc@h}vhléh Rﬁﬁ?ﬁ%&%& %’%'7 8- g
énzam de was

I 51 - thlth (I-methyl-1 H -3-vl
o AN T a8 et 7 o, 210 .0, 300, 5. b 30, 43 o 11D, 2.0
3-r(8-Chl t hyl 0-2 H 1, 3-benzoxazin-7-
yl ) oxyl - 5- {?1??2’6%(?’-]?%/2?07;(%’@%1’ /%rg’g%w%o)xy} JV- (I - et hyl -1 H pyr azol - 3-

vDbenzani de A sol ution of hydr oxy-5-{[(15)-1-( hydr oxyrret hyl ) pr opyl ] oxy} -
N- (I - met hy tI pyrazol- 3- benza de 200 s
N- (2-{ [ t eraethyls 1,51-1-T(me hﬂ.a netiylprepyl bo ‘_J_;" h ,o ¥lbenzaate -

N- net hyl benzam de (239 ng, 0.66 nmol) and ot assi um car bonat e (181 ny, 1.31
mmol ) in DVA (3 nL) was heated iw \@Eg,@ereact or at 16Q0C for 6 hours.

Water (20 nL) was added and the readti m xture extracted with ethyl
acetate. The organic layer was washed with brine (20 nL), dried (MSO4) and
evaporated to a residue which was chrofat ographed on silica, eluting with
2% nmet hanol in ethyl acetate, and theﬁhromat ographed by preparative HPLC
on Cl 8 reversed phase, eluting with 5% acetonitrile (+0.2% TFA) in

wat er (+0.2% TFA), to give the required product (542 ng). 1H NMR 5 (CDd 3)

0.91 (tA sBipd salutéh dfanetiBHB;hydrogy-5¢ fplenylnRihyljoRy hdntaate (3M)g, 28madbl m 2H) ,

(R)-1-methoxy-butan-2-ol (3.76 g, 36.25 mmol) and triphenylphosphine (9.5 g, 36.25

10 mmol) in dry THF (75 mL) was cooled in an ice-bath and a solution of 40% DEAD in
toluene (15.8 mL, 36.25 mmol) was added dropwise over 30 minutes. The reaction mixture
was allowed to warm slowly to 10°C and stirred for 16 hours. The THF was evaporated.
The residue was dissolved in 30% ethyl acetate in isohexane and cooled in ice. The
resultant precipitate was removed by filtration and washed with 10% ethyl acetate in

15  isohexane. 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 & (CDCls): 0.95 (t, 3H), 1.7 (m, 2H), 3.35 (s, 3H), 3.55 (m, 2H), 3.9 (s, 3H), 4.3
(m, 1H), 5.05 (s, 2H), 6.8 (s, 1H), 7.25 (m, 2H), 7.4 (m, 5SH); m/z 345 (M+H)"

20  The preparation of (R)-1-methoxy-butan-2-ol was described in the literature [Coke, J. L.;
Shue, R. S., J. Org. Chem. 38, (1973), 2210-2211].
The preparation of methyl 3-hydroxy-5-{[phenylmethyl]oxy }benzoate was described

earlier.

25



3.84 (s, 3H, 4.45 (m IH, 551 (q, IH, 6.64 (d, IH, 6.77 (t, IH), 6.93
(d, I'H, 7.31 (d, IH), 7.36 (t, IH, 7.75 (d, IH), 10.32 (s, IH; mz 515
(MtH) + Theoprepasei on of N-(2-{ PCT/GB2006/001887
[fe7t-butyl (di nethyl)silyl]oxy}ethyl)-3-chloro-2, 4-difl uoro-

Nret hyl benzam de was described earlier. The preparation of
3-hydroxy-5-{[(I.S)-1-(hydroxymethyl) pr ﬂgyl]oxy} N- (I -methyl -1 Hpyrazol -
3-yl)benzam de is described bel ow

- Hvdr oxy- S-i rd’\ | - ydr oxyrret hvDpr opyI | oxyl -i V-fl-nmethyl-|

H pyrazol xS 127 4, f . )
3- hydroxyE}-{ K

Hpyr azol - MDQ_@MDM-NBWe@l—]ﬂ—ﬁvrmﬂl-ii-vl)hexﬁamﬁdm| tri I e (25 m_)
iodotrinmethylsilane (1.11 m, 7.8 mmvol) was added and the resulting m xture
stirred for 16 hours. Saturated sodpum h} d;@ancar bonate solution (10 nl)

was added, the solution sti rredof\r i fis,M saturated aqueous sodi um
thiosulfate (5 nL) was added then theYacetonitrile was renoved in vacuo.
The residual aqueous |ayer was Qd with ethyl acetate (3 x 40 nL) and
t he organic |ayers conbi ned, dr £ SH), filtered and evaporated and

purified by columm chromat ogra‘b’hy) eluting with 85% ethyl acetate in
i sohexane, to give the title conpound as a colourless foam (405 ng). 1 NWR
d (de DI\/S@))a soludéen ¢ft 3-[(Bhdioxidb1-bedoflign-2ih)oxy3-55{ [(I)-12hbthylR-8 (s 3H), 4.3

I I.H) 05 (s,
, 7. 556?&}1}(1% eth%ucg‘y% gé(ll ﬂ?ﬂw’:ﬁ’i p§ﬁ%a(:f\¥%e¥z%f}% Hglé&’i‘%lg R} ution of

3- ( {(15)- Iem@l(dm hyaLo xa) mehmh]]wmmyfo}mx&)(rsz\ing |2-403ﬁrh1&31)-ahd Irb%mﬂg@lhm?»-
yl)-5- [(phe L&)éi%g%%a}enza in 1 THF: met hanol
(100 nL) RR& aé‘é?& o é‘Hlnﬂ eéféFlﬁbH"O(gf@@ lﬁﬁﬁllnétﬁﬂmtahe resul ting
m xture V@ﬁcr&ﬁfﬁ\ferr@éitd#”ﬂlﬁca?dl‘ys@{ivﬁpﬁ@é}&f £dGhe R¥RIGORANOBKG BPHTFeM The
at nosphere was replaced with argon and the

plus a little methanol and transferred to a silica cartridge, eluted with 0-3% methanol in

10 DCM, to give the desired compound as a clear foam (65 mg).

"H NMR & (ds-DMSO): 1.31 (d, 3H), 3.35 (s, 3H), 3.55 (m, 4H), 3.64 (t, 2H), 3.83 (s, 3H),

4.82 (m, 1H), 6.62 (d, 1H), 6.95 (t, 1H), 7.19 (d, 1H), 7.22 (m, 1H), 7.33 (t, 1H), 7.54 (,

1H), 7.65 (m, 1H), 7.81 (d, 1H), 10.89 (s, 1H); m/z 472 (M+H)"

15 The preparation of 3-[(1,1-dioxido-1-benzothien-5-yl)oxy]-5-{[(15)-1-methyl-2-
(methyloxy)ethyl]oxy } -N~(1-methyl-1H-pyrazol-3-yl)benzamide is described below:

3-[(1.1-Dioxido-1-benzothien-5-y1)oxy]-5-{[(1S)-1-methyl-2-(methyloxy)ethylloxy}-N-(1-
methyl-1H-pyrazol-3-y])benzamide

O/TD)L’(\N—

o’s\\
20 0

To a solution of 3-(1-benzothien-5-yloxy)-5-{[(1S)-1-methyl-2-(methyloxy)ethylJoxy }-N-
(1-methyl-1H-pyrazol-3-yl)benzamide (178 mg, 0.41 mmol) in methanol (3 mL) at 0°C

was added dropwise a solution of oxone (752 mg, 1.22 mmol) in water (3 mL). The

resultant cloudy slurry was allowed to warm to RT and stir for 16 hours. Water (20 mL)



m xture was filtered and evaporated to afford the title conpound as a white
solid (3.6 g). IHNW d (CDA3) : 0.95 (t, 3H, 1.7 (m 2H), 3.4 (s, 3H,
3.55 (m Wwb2eo6di2876s, 3H), 4.3 (m IH), 6.65 (s, IH), 6P8T(GB200a401887. 0 (m
2H), 7.2 (m IH), 7.3 (s, IH, 8.7 (s, IH; mz 320

(MtH) +3-r (d™-1 -rr Met hyl oxy”~nmet hvnpr opyl >oxyV N-ri - net hyl - |

H pyrazol - 3-vn-5- r Cphenyl nmet hyDoxyi benzam de To a sol uti on of
3-({(I)-1-[(met hyl oxy) met hyl ] pr opyl }oX%’1 5- [ (phenyl met hyl ) oxy] benzoic acid
(4.75 g, 14.4 mmol) and 3 am no-|l -nmethyl- | Hpyrazole (2.04 g, 2 1 mmol)

in DMF (25 ni add HATU 3 DIPEA 7.0 mL, 40
mol ) and" th¥ dﬂ%%%?ﬂsql H?"éé‘ﬁ)ﬁ‘g@{%#\? éze’azqgﬁl'%‘e% ned $HERCHWEYr e was
partiti Onex(ﬂedt(Mgmn fﬁ%ﬁﬂan@@@ﬁoafaﬁéd( TROmAekpial 3nd c%hﬁfogfa%ﬂeﬂﬁ silicshe organi ¢
| ayer was hed. with INcitric acid (30 nmL), water

30 m),
sat ur at edelg §36%11F15*§W§t1é1”?§81 ﬁ?.&lve%déﬁlrﬂd%mﬁﬂl}ﬂdaﬁﬁd’e%wf ad (Y130 L) then
dried (I\/g&@;l)m@m:b @vapoprated. The residue was purified by colum
chromat ography, eluting with 50% et hyl acetate in isohexane, to give the
t|tle§:orrpound as a coI ourless oil (4.57 g) 1H NMR d (CDC1 3) : 0.95 (t,
3H), ; , ) = 3 , IH), 5.05
(s, 2H), : C 25 ) -4 (m
5H), 8. 45Dvrazol-\%vl)belyéiantwl oxy met hyljproproxny-rfphenyI met A acid To a
solution of methyl 3-({(l)-I-[(methyloxy)methyl]propyl}oxy)-5-
[ (phenyl et hyl ) oxy] benzoate (6,85 il N—i n 3: 1 THF: net hanol (100 ni)
was added I N |ithium hydroxide “gont M Water (40 mL, 40 mmol), then a
further 100 nL water was added porti oM se at intervals while the resulting

m xture was stirred for 2 hourw&gani c solvents were renoved by

evaporation and the cl oudy sol iltered. The pH of the filtrate was
adjusted to 3 by the addition of 2 M hydrochloric acid. This was

ext ract edyet rcﬁ@lsyﬂ(mraelhah&q( B8 -ethPlethyhdxy| TNLE -£RIDI- NG yRLGR4l C extracts
nere dr ! e}gl)bel;l/tzgaiolgg (610 mg, 2.0 mmol), 5-bromobenzothiophene (639 mg, 3.0 mmol), copper
bis(triphenylphosphine) bromide (372 mg, 0.40 mmol) and caesium carbonate (1.95g, 6.0
mmol) in acetonitrile (7.5 mL) were heated at 160°C for 15 hours. The mixture was
concentrated in vacuo and re-dissolved in DCM (50 mL). The organics were washed with
water (25 mL), brine (25 mL), dried (MgSO,) and concentrated in vacuo. The residue was
15  twice chromatographed on silica, eluting with 0-3% methanol in DCM, to give the desired

material as a grey gum (178 mg). m/z 438 (M+H)"

The preparation of 3-hydroxy-5-[(1S)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-
pyrazol-3-yl)benzamide was described earlier.
20

Example 19: N-(1-Ethyl-1H-pyrazol-3-y)-3-{[(15)-2-hydroxy-1-methylethyl]oxy}-5~
[(4-methyl-5-0x0-2,3.4,5-tetrahydro-1.4-benzoxazepin-8-yDoxy]benzamide

T
HO/\‘/O\E;/ H/EN\N
o




evaporated to afford the title conmpound as a colourless oil which
solidified (6.36 g,). IHNWR d (CDA3) : 0.95 (t, 3H), 1.7 (m 2H), 3.4 (s,
3H), 3.55v0rmoc2id9724.3 (m IH), 5.05 (s, 2H), 6.8 (s, | FCI/GR2806/00T88(M 7H);
mz 329 (MH Mthyl 3-C(Q S | -1Ynethyl oxyl nethylipropylloxy)-5-

f phenyl met hvPoxyi ben zoate A stirred solution of nethyl

3- hydr oxy- 5- {[phenylnlethyl]oxy}benzoat§ (7.5 g, 29 mol),

(i ?)-1-nmethoxy-butan-2-ol (3.76 g, } nol ) and tri phenyl phosphine (9.5
g, 36.25 mol) in dry THF (75 nL) was cooled in an ice-bath and a sol ution
of 40% 25 ). [ er 30

i nut e, TRanehdt NS byl B R I i 2R SR BB
stirred fdf-nidhyidnxe-2, T Hhs-1Tk#hydms] @baproxabmd 8- ﬂlbm&yltreﬁzaduée wa§nfg 846! ved in

30% et hyl ate in Is ne an h t recipitate
was remvmgj@)}nfacﬁt?l}l%kf @hrfnfa(i ‘Ha%\ég%‘gdvl tflﬁle lﬁﬂﬁﬁﬂﬁ g Lﬁa’fl;e)‘? Shexane
The filtraidstived aeRBpodabfdn #1d. f’phb’ﬂrffl dg sedilmMhioSkiafRoRgioa 3 ymLEl uti ng
with 10% eth cet at n |sohex tAﬁlﬁ:lelveS t he tloﬁme conpoungjw 4

col our] es¥apiqde 60%13115) © 19RHAR 4 }Eﬂjﬂ Wa?)e’gg‘cieflw@ﬁhyl geefatg x Ay 3. 35

(s, 3H), &L 51“h(efébm31ﬁ)3d 0 a&c@ﬁbracgﬁ)zere Aridd %Séﬁl)ﬁlte?&d%d@%po%f&d to@i a(s, 1H),
7.25 (m 2 4 (m 5H); mlz 345 (M+H) reparation of

(i ?)-1 - meyqss lb &’tnaﬁca:_ow@ WaggaTiebaw rbwehnmrphrqn@atq@r@mmmﬂ@a{e@am with L.
Sh R $.100% . : 5 T t f
ue, §0-100% e@gg?c Gem oﬁgxaﬁé ]t? éﬁf)e ﬂben AestilePhound 116, C;Qaﬁfype?r LRlhaR o

met hyl 3- hydroxy eny Xy} zoate s des
ear | i er. E0Ampd)e

e Dl o bl e Y Lot -2

of 3-[ (I, Hyumsi(dRH); losnztozﬂm) arszimé@wm%ﬂ(dlﬁm)bmm@w @2-31{) 710
(met hyl ox yl') benzam, de

650 ron 0 1T L o 1. oA ). T by Ao i VA SR a0 259 (Mo 2. 30

mmol ) and 10% pal | adi um
The preparation of N-(1-ethyl-1H-pyrazol-3-y1)-3-{[(1S)-1-methyl-2-
15  (methyloxy)ethylJoxy}-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-

yDoxy]benzamide was described earlier.

Example 20: N-(1-Ethvl-1H-pyrazol-3-y1)-3-[(9-fluoro-4-methyl-5-0x0-2.3.4.5-
tetrahvdro-1.4-benzoxazepin-8-yDoxy]-5-{[(1.5)-1-methyl-2-

20  (methvloxy)ethylloxylbenzamide

P N\
\O/TO\Q)LH/EN\'N
(0]
o X

—N
\_/o

A suspension of N-(2-{[(1,1-dimethylethyl)(dimethyl)silyl]oxy }ethyl)-2,3,4-trifluoro-N-
methylbenzamide (300 mg, 0.86 mmol), N-(1-ethyl-1H-pyrazol-3-yl)-3-hydroxy-5-{[(1S)-
1-methyl-2-(methyloxy)ethyl]oxy } benzamide (290 mg, 0.91 mmol) and potassium

25  carbonate (237 mg, 1.73 mmol) in DMA (20 mL) was heated to 140°C for 4 hours. The
reaction was poured into water (100 mL) and extracted with ethyl acetate (3 x 50 mL). The
combined organic phases were washed with brine (50 mL) and dried (MgSOQy), filtered and

evaporated to give an orange oil. This was purified by column chromatography on



on charcoal (25 ng) and the resultant m xture heated at 1400C for 10
mnutes in a mcrowave reactor. The catalyst was filtered and the residue
reduced, wakess/ummen DCM plus a little nmethanol and tramsfraBed/dossa silica
cartridge, eluted with 0-3% nethanol in DCM to give the desired conpound
as a clear foam (65 ng). 1HNWVR d (de-DVsO): 1.31 (d, 3H), 3.35 (s, 3H)3
3.55 (m 4H), 3.64 (t, 2H), 3.83 (s, 3H§ 482 (m IH, 6.62 (d, IH, 6.95
(t, IH) 7.19 (d, IH, 7.22 (m IH, % IH), 7.54 (t, IH, 7.65 (m
I H) 81(d IH), 10.89 (s, IH; mz 472(I\/HrH)+ The preparation of

[

Eme'g IhyI ox%l/gé'!ti %ﬂ/?l%ﬁx%\?ﬁﬁk@(l ﬁ(ﬁ% -1%1 %C%F%%i g%?éié}gagf %giyle;%%%gljé?ﬂzggd% Bfescri bed

"L

el ow. S- eolourleBy @k (3@6ng)benzot hi en- S-vnoxyl -S-irri”-1-nethyl -

Cret hyl oMy RHE¥ ' EBEH): 1.2 L 585 156, 515, B8 3 %5 43 42505 530 8 118, 2

sol ution

3- (| - benzashidn18),8l XY, 2154 04 &OIE), 2178 hzh &, | |

(1-nmethyl -1 ( r?azo%-ﬂé en(qum )f;: ) %{lm{ ﬁb}/g%@llh?)kg%%l (3 nb)
at 00C wat H@dg éﬁ‘d@éwgﬁ) ZC s%i)u’f?bﬁ ) ?)%gzb 1({7,5724%1@d hII)ZQSBrfmﬂM)l n wat er

(3 m). The resultant cloudy slurry was allowed to warmto RT and stir for

16 hours. Water (20 nL)was added and the m xture extracted with DCM (3 x 20
m.). The Ehﬁ@rﬁm@lompfﬁdﬂé[(\Né%mdﬂwédly()ﬁegﬁah)fl)sﬂ‘yﬂ]bma}raﬁﬂl)aﬁﬁ4mﬁamas-at ed. The

mat eri al ica t % nme ol in DCVb
to give the %ﬁm rg%&1 g@ﬂ,e@_ g%yﬁé’lrl?yé 05?13'5 ‘J’{i °%§"{R@ f‘?’ﬁthé'ﬁ/a +

3-a- Benzo(lﬁdthmﬁetwumyy&n(zmﬂéwlerermmbd E’arflé’iet hyl oxy) et hyl 1loxy} -

-fl- liyl-1 Hpyrazol- 3-vDbenzam de

3- I—Iyg:E Xy-5-[ (I >S)-2-met hoxy- (| - net hyl et hyl ) oxy] - N- (I -nethyl -1 H pyrazol - 3-

yl ) benzankgangie 29: -ﬂu&me}h 13-(%01@@@&3@5 .g-3- 0 ol ),
caesli um

copper bis(triphen [ o
CaPE onat ey—lé-%lb'gﬂ &) E-metﬁvl-z (methvloxv)ethvl oxv}-Nn?l-methvl-1H-pvrazol-3-

yD)benzamide
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15 A suspension of N-(2-{[(1,1-dimethylethyl)(dimethyl)silyl]oxy }ethyl)-2,3,4-trifluoro-N-
methylbenzamide (300 mg, 0.86 mmol), 3-hydroxy-5-[(1S)-2-methoxy-(1-
methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide (278 mg, 0.91 mmol) and
potassium carbonate (237 mg, 1.73 mmol) in DMA (20 mL) was heated to 140°C for 1
hour. The reaction mixture was poured into water (100 mL) and extracted with ethyl

20  acetate (3 x 50 mL). The combined organic phases were washed with brine (50 mL) and
dried (MgSO,), filtered and evaporated to give an orange oil. This was purified via column
chromatography on silica, eluting with 50-100% ethyl acetate in isohexane, to give the
desired product as a colourless oil (322 mg). "H NMR & (CDCls): 1.25 (d, 3H), 2.77 (s,
3H), 3.33 (s, 3H), 3.44 (dd, 1H), 3.50 (dd, 1H), 3.71 (s, 3H), 3.74 (t, 2H), 4.25 (t, 2H), 4.49

25 -4.56 (m, 1H), 6.71 (d, 1H), 6.73 (t, 1H), 6.75 (dd, 1H), 7.04 (t, 1H), 7.20 - 7.20 (m, 1H),
7.22 (d, 1H), 7.47 (dd, 1H), 8.68 (s, 1H); m/z 499 (M+H)*



mml) in acetonitrile (7.5 nmL.) were heated at 160C for 15 hours. The

m xture was concentrated in vacuo and re-dissolved in DCM (50 nL). The

or gani cs wenreoaasited with water (25 nlL), brine (25 nl), pdmicmo¢iy8®4) and
concentrated in vacuo. The residue was tw ce chronat ographed on silica,
eluting with 0-3% nmethanol in DCM to give the desired material as a grey
gum (178 ng). mz 438 (M+H) + The pl’epal’ﬁj‘l on of

3- hydr oxy-5-[ (15) - 2- met hoxy- (| - met hyl et yI)oxy] N-(l-methyl -1 Hpyrazol -
3-yl)benzam de was described earlier. nple 19: iV-(I-Etth-I

H pyrazol d L& X - 5- 0x0- 2
5 4 5ot o LAY e Iy etff%k%’%lgy%@é’ B SRD2t F

- (I -ethyl N+m¢ﬂhxibmzmide 3ng Bahyaro{ﬁy-gél[ﬁl)S)JZ-mﬁh@gyl-(lanéthﬁbmﬁll)@?y;r%e(ﬂ?géthﬂxy} OI5-

4- et h et r ahydr enzoxazepi n- 8-yl ) oxy] benzani de
((125 ng,yb)H%gpazgl'%yﬁ?eﬁ&%lgfdﬁﬁ e eflgar}?fr) was treated with trimethylsilyl
iodide (0.178 nilL) drop wise and stirred at RT under argon for 2.5 hours.
Aqueouss sadi um thi o I hate soI ut| on (30 m_) was added to quenc t he
reaction ahePesp ROl % i BPOZEXAZeDIN-B0) i) . The
combi ned @@ 1&?11 5 |,evaporated to
give a ye Dy “corunm chronat ogr aphy on
silica, eﬂkﬂﬂ@ﬂlﬂﬁth 50- 100% et hyl acetate in isohexane, to give the
desired conpound as a pale yell ow foam (éojgi). IR NVMR d (CDCO3) : 1.21 (d,

3H), 1.45 (t, 3H), 3.21 (s, 3H), N—3.71 - 3.75 (m 2H) 4. 06
(ld? 2H), 4.31 (t, 2H), 4.52-49/7f( I—ﬁ‘. 57 (d, IH), 6.76 - 6.79 (m
3H), 7.10 (t, IH), 7.25 (s, IH, d, IH), 7.87 (d, IH), 8.48(s, I H);
m z481 (M+H) +, 479 (M H The prep Pon of N-(l-ethyl-I

H pyrazol -3-yl)-3-{ [(I S)-1-m&

(et hyl oxy) et hyl ] oxy}-5-[ (4-methyl -5-oxo-2, 3, 4, 5-tetrahydro-1, 4-benzoxazepi
n-8- yl)oxy] benzani de was described earlier.

A mixture of 7,8-difluoro-4-methyl-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (725 mg, 2.0
10 mmol), 3-hydroxy-5-[(15)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-
yDbenzamide (600 mg, 1.97 mmol) and potassium carbonate (550 mg, 3.88 mmol) in
DMA (10 mL) was heated to 160°C for 5 hours. Water (20 mL) was added to the reaction
and extracted with ethyl acetate (3 x 30 mL). The combined organic phases were washed
with water (2 x 30 mL) and brine (2 x 30 mL), dried (MgSQy), filtered and evaporated to
15 give a yellow oil. This was purified by column chromatography on silica, eluting with 20-
100% ethyl acetate in isohexane, to give the desired compound as a foam (65 mg).
'H NMR & (CDCly): 1.25 (d, 3H), 3.14 (s, 3H), 3.33 (s, 3H), 3.42 (dd, 1H), 3.48 - 3.52 (m
1H), 3.51 (t, 2H), 3.73 (s, 3H), 4.30 (t, 2H), 4.48 - 4.55 (m, 1H), 6.55 (d, 1H), 6.70 - 6.72
(m, 2H), 7.01 (t, 1H), 7.16 (t, 1H), 7.20 (d, 1H), 7.64 (d, 1H), 8.36 (s, 1H); m/z 499
20  (M+H), 497 (M-HY

2

The preparation of 3-hydroxy-5-[(15)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-

pyrazol-3-yl)benzamide was described earlier.

The preparation of 7,8-difluoro-4-methyl-3,4-dilydro-1,4-benzoxazepin-5(2H)-one is
25  described below:



Exampl e 20: iV-(l-Ethyl-

H pyrazol - 3-yl)-3-r(9-fl uoro- 4-net hyl - 5- oxo- 2, 3, 4, 5-

t et r ahydrwel2peb/as9120xazepi n- 8-yl ) oxyl- 5- U(| - SVI - net hyl - P€T/GB2006/001887

(et hyl oxy) et hyl | oxyl benzam de A suspension of N-(2-{[(1,1

-dinmethyl ethyl ) (dinethyl)silyl]oxy }ethyl)-2,3
,4-trifluoro-JVvnet hyl benzam de (300 ”9109;86 nmmol ), N (Il-ethyl-|

H pyrazol - 3-yl ) - 3- hydr oxy-5-{[ (15) -

| - met hyl - 2- (et hyl oxy) et hyl ] oxy}benzam de (290 ng, 0.91 mmol) and potassi um

car bonat e7€3%§i¥lu5?3*4 1:11et¥1 13T d1 %éo Qze - heeat ed to 140C for 4

hours. The Té56TT6ﬁ_VHg_ﬁUU#%ghrﬁrc—wa%ergkg%ggiﬁ%-and extracted with ethyl
acetate (3 x 50 nL). The conbi ned organfc phases were washed with brine (50
m.) and dried (MgSOH4), filtered and ev ated to give an orange oil. This

was purified by colum chromatograp | um na, eluting with 30-100% et hyl
acetate in isohexane, to give the irgd product as a colourless oil (300

my). 1H NVR d (CDd 3) : 125(d 3H),-1.38 (t, 3H), 2.77 (s, 3H), 3.33 (s,

e %gzra“?msw”adégdzé&tl?ﬁ’“%wase?%éﬁeaé“)s ). 7,05 (1.

IH), 7. 21t{flpro-My2- h?dl@ﬁye(dtyl) Nhi)e,thyﬂbghzarmd (300ng, 1829533111()19 in DMF (T taenL

t yl t | thyl)-2,3
Pt uBRG KRS O A R Ry Weiey 0 i e °§¥he}v9hney a
- yl) - 3- hysit@iop-ves eklrdcled) wilth smylhgbaid(3 ﬁctmmlaﬁwﬁaﬁ vddoyiikenzagi de were

descri bed earl i

3- [ (9- FI udfaBoAte ?WF%JS%EF‘@O@PQ“@ Serelyylans il 27 meh Zbg sorepaund geas

y|') oxy1- Sudell @ithout further purification. _
)-1-methvl-2-(methyl oxy) et hvll oxy}-7V-(I-nethyl -1 H pyrazol -3- vDbenzani de A

suspensi on of

N (26 (1ol RO G FBL AL ot 1) -2, 3. 411111 voro-

Nnet hyl benzam de ( 300 ,

3- hydr oxy-5-[ (I >S) - 2- met hoxy- (| met hyl ef Foxy] - N-(I-nethyl -|
H pyrazol - 3-yl ) benzam de (278 N, a and
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2,4,5-Trifluorobenzoyl chloride (540 mg, 2.78 mmol) was added to a stirred solution of 2-
methylaminoethanol (0.185 mL, 3.06 mmol) in DCM (5 mL) and 10% aqueous sodium
hydroxide solution (5 mL) at 0°C. After addition was complete the icebath was removed
15 and the reraction was allowed to warm up to RT and stirred for 3 hours. The phases were
then separated and the aqueous phase extracted with DCM (3 x 30 mL). The combined
organic layers were dried (MgSOy), filtered and evaporated to give the desired compound
as a colourless oil (686 mg). This material was used without further purification.
"H NMR & (CDCly): 2.48 (t, 1H), 2.95 (s, 2H), 3.07 (s, 1H), 3.31 (t, 1H), 3.65 (t, 2H), 3.84
20 (q, 1H), 6.86 - 6.95 (m, 1H), 7.14 - 7.24 (m, 1H).



pot assi um carbonate (237 ng, 1.73 mmol) in DVA (20 nL) was heated to 140Q0C
for 1 hour. The reaction m xture was poured into water (100 niL) and
extract edwoi2006/2641gl acetate (3 x 50 nL). The conbi ned ecyaB200quivasses wer e
washed with brine (50 nL) and dried (MgSO4), filtered and evaporated to

give an orange oil. This was purified via colum chromatography on sili ca,
eluting with 50-100% et hyl acetate in | hexane, to give the desired
product as a colourless oil (322 ng). NVR d (CDA3) : 1.25 (d, 3H), 2.77
(s, 3H, 3.33 (s, 3H), 3.44 (dd, IH, 3 50 (dd, IH) 3.71 (s, 3H), 3.74 (t,
2H), 4.25 : H, 6.75
(dd, II—|),E%l fe " . %? % ﬂ oot hdd, | H),
8.68 (s, AN-¢1-vh@éh T3yl -itelfrﬂlvdf'ofuran-S-vloxv]benzamlde
N-(2-{[(I,]-di nmethylethyl)(di rrethyI)S|IyI]ox tethyl)-2,3,4-trifl uoro-

N- net hyl benzam de and 3- hydroxy- 5- Q[(1> hoxy- (1- met hyl et hyl ) oxy]

-N-(1-nethyl | H ryrazol - 3-yl) bedzam¥y @ EN'e Ii:lescrl bed earlier. Exanple 22:
3-[(7-Fluoro-4-nethvl-5-o0xo0-2, 3°%, 5- rahydro | , 4- benzoxazepi n- 8-
vnoxyl -54r (1 )-I-nmethvl-2-(nmethvlg et hyl | oxy}-lv-(l -methvl -1 Hpyrazol " 3-
vDbenzam de A m xture of oﬂ

7,8-difl uoro-4-nethyl -3, 4-di hydglo- I, 4%enzoxazepi n-5(2 H)-one (725 ny, 2.0

nol ), 3- hydroxy 5- [(15)-2- methm,y ( 1- rrethyl et hyl ) oxy] -N-(1-nethyl -
| H pyr azol “’rﬁ%/rlﬁi) benzam de ( N%@g mol ) and pot assi um carbonate
(550 ny, 3- Y@ODNN((IW%L) a%?é‘ét}’é)ﬁ‘t[@S)f@U@lUdeﬂraB‘ hours. Water

20 L aToN 3 30
( %e congﬂ nedmtld% (g%?lé{g E?ses \}\):?gz%{eﬁangﬁ}gﬁlﬁéthﬁ Sﬁ&ﬂ%g }Qtﬁg%%ﬁrﬁ)(an)(;

b_r| ne (2 shlg®- M)ilﬂlmm-é’dn@ww;mldﬁ|(15?c9emgsd ‘Hrrdmel) apd pethssding gargwnm a yel | ow
O s (PSSl Yo GOLMIR (PELOTRLOBEARN 1O B LR mBk g W Lh 20

100%ethy ‘até 'in dedire as ‘a foam (65
mg). 1H NMRctdr 4 dNeh B to léﬂ()°235"01(63|hou3§'|))15t31ed4va(e$ W&@lﬂﬂdedi?o t$13 re(aStloIBdﬂ)d the3. 42 (dd,

.3 48a(_1uegi155 l%ye(rrgxtracted with DCM (3 x 30 mL). The combined organic phase was washed
10 with brine (30 mL), dried (MgSO,), filtered and evaporated to give a yellow oil. This was
purified by column chromatography, eluting with 20-100% ethyl acetate in isohexane, to
give the title compound (290 mg). '"H NMR & (CDCl3): 2.09 - 2.15 (1H, m), 2.18 - 2.27
(1H, m), 3.23 (3H, s), 3.59 (2H, t), 3.76 (3H, s), 3.86 - 3.92 (1H, m), 3.94 - 4.00 (3H, m),
4.54 (2H, t), 4.95 (1H, d), 6.68 (1H, d), 6.78 - 6.81 (2H, m), 7.04 - 7.05 (1H, m), 7.16 -
15 7.17 (1H, m), 7.28 (1H, d), 7.70 (1H, d), 8.75 (1H, s); m/z 513 (M+H)".

The preparation of N-(2-{[tert-butyl(dimethyl)silyl]oxy }ethyl)-3-chloro-2,4-difluoro-N-
methylbenzamide was described earlier.
The preparation of 3-hydroxy-N-(1-methyl-1H-pyrazol-3-yl)-5-[(3S)-tetrahydrofuran-3-

20  yloxylbenzamide is described below:

N-(1-Methyl-1H-pyrazol-3-yl)-3-[(phenylmethyl)oxy]-5-[(3S)-tetrahydrofuran-3-

25  yloxy]benzamide (453 mg, 1.15 mmol) was dissolved in ethanol (5 mL) and ammonium



H, 3.51 (t, 2H), 3.73 (s, 3H), 4.30 (t, 2H), 4.48 - 4.55 (m IH), 6.55
d, IH, 6.70 - 6.72 (m 2H), 7.01 (t, IH), 7.16 (t, IH), 7.20 (d, IH),

4 (d, wopoedl2862(s, IH; mz 499 (M+H) +, 497 (M H)- Phe/gB2e@zoaision of
ydroxy 5-[(15) - 2- net hoxy- (I - met hyl et hyl ) oxy] - N-(I-nethyl-1 Hpyrazol -
| ) benzam de was descri bed earli er The preparation of _
, 8-di fl uoro-4-net hyl - 3, 4-di hydro-1, 3$220xazepi n-5(2 H)-one is described
el ow 7,8-Di fluoro-4-rnethyl-3 ,4- di hy 1, 4- benzoxazepi n- 5( 2H) - one
0 mhydride (52 mg, 1.29 mml) was added portionvvi se to a solution of

di

,4,5- tri dr o th tl nzam.de 0 29 mmol )
in DVF (1 nr“r]%? (g%%*ngéza@ aﬁfl‘%ddﬁé’ﬁe %J[ é? b[?‘eéetacﬁﬁn ‘F’é)srsbq?‘%f}%th Wt er
(30 ni) vvagomdntem%mdlletdhﬁnMa&tﬁza&alcmbm(ﬁom@ vexstat@alt BHis Wikfareabdyy! acetate
(3 x 30 mg %{lnd dried gl\/gSO4 filtered and evaporated to give the desired
conpound a&ted 184G fos %H&ﬁluteS(lsz?s?m*@)CreaFﬁrem@mwe neresaelygswes Weﬁgicﬁff »
further e 7 enzam de
2,4,5-Tr P?Iqut?)ﬂ? ggﬂg!rllfzagi/e -‘(I);Ha f(?)sé?v o b 1(11%3215} §gﬁ&§§lﬁvmmé/agédhg_ dedljﬂ %(o a stirred
sol uti &n dﬁI\Q\LIRrﬁe(tGMla)r a:Oﬁoe?LHa(rl@l rr()DZ 185 221(1H3m). 72708 )73 i(BE,DGM .86- L) and

coml ot o RS (obhir At b bitbva ot ohBrr sl oh 85 SR o8 shrm up

to RT andéssi(ri,eyl 728 (18, Hpony. (14 @/@@B&@Amﬁy*e then separated and the
aqueous phase extracted with DCM 3 x 30 m.). The conbi ned organic | ayers
were dried (MgSH), filtered and evaporat ed to gl ve the desired conpound as
a col ourl asg 3380 ' 85- 543t h D @Y Furfdis 1 her
purification. IH NWR DC :
3.31 (9, Mayylbewzemide = 2H), 3.84 (g, IH), 6.86 - 6.95 (m |H), 7.14 - 7.24
(m IH.Exanple 23: _
3-[(9-Chl oro-4- et hyl - 5-ox0- 2., 3, 495-t € rN@@dfo- 1. 4- benzoxazepi n- 8-

H

0
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A suspension of 3-hydroxy-N-(1-methyl-1H-pyrazol-3-yl)-5-
[(phenylmethyl)oxy]benzamide (450 mg, 1.39 mmol), (3R)-tetrahydrofuran-3-yl 4-
methylbenzenesulfonate (507 mg, 2.09 mmol) and potassium carbonate (481 mg, 3.48

15 mmol) in acetonitrile (5 mL) was stirred in a Smith Creator microwave at 160°C 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 (MgSO,), filtered and the solvent
removed in vacuo to give a yellow foam which was chromatographed on silica, eluting
with a gradient of 0-100% ethyl acetate in iso-hexane, to give the title compound as a

20 white foam (452 mg). "H NMR & (CDCLy): 2.09 - 2.14 (1H, m), 2.14 - 2.24 (1H, m), 3.68
(3H, s), 3.86 - 3.91 (1H, m), 3.94 - 3.98 (3H, m), 4.89 (1H, 5), 5.03 (2H, s), 6.64 (1H, 1),
6.85 (1H, s), 6.96 (1H, d), 7.07 (1H, t), 7.27 (1H, m), 7.33 - 7.41 (5H, m), 9.31 (1H, s); m/z
394 (M+H)".

25  (3R)-Tetrahydrofuran-3-yl 4-methylbenzenesulfonate




yDoxyl - -d-nethvl -1 Hpyrazol -S-vD S-rO'-tetrahydrof uran-S-yl oxvl benzai ni de
A m xture of 3-hydroxy-N-(l-nmethyl-lI H pyrazol-3-yl)-5-[(35)-tetrahydrof

ar an- 3- Woxyjdespam de (539 ng, 1.77 mol), PCT/GB2006/001887
N-(2-{[tert-butyl (dinethyl)silyl]oxy}ethyl)-3- chloro-2,4-difluoro-

N- et hyl benzami de (539 ng, 1.77 mmol) and potassium carbonate (490 ng, 3.55
nmol) in acetonitrile (15 nL) was pl aced ina Smth Creator mcrowave
reactor and heated to 140C for 6 hours10Brstilled water was added to the
reaction and the aqueous | ayer extracted with DCM (3 x 30 nmL). The conbi ned

organic p was ) j t ri 30 n), sS4 flltered and
evapor at egﬁfoiueaf %%YC@??%(EPF é”%& %&Figﬁ tag Sg{;@

chr omat Oghﬁﬂbx/ytetﬁﬂhydrbﬂﬁary\dotg'g @Q)sm&b Qﬁ%dﬂfﬁb%@% QOIMBSH &BCM O gi ve
the title coHrIBound 5(IH m, 2.18 -

(29
2.27 (IH,( 3. é%feeeti@n ‘%é)s Sﬁge@gt F&“éf‘rr 7&)‘1011% \27'6“”( ely mls))andél\@kvdm@ﬂcg@ (1 H,
m, 3.94 ac1&(p191Lg)3vE{e amied thd\"—tﬂe foiide \]:itracf]ed%th(lbt%/l (ﬁ% @ B ((rgé_rll %gre 6.78 -
6.81 (2H, 5 (I el 7.70
(IH d, Wawaqhemw@)bnnﬁ@ @@B d(lﬁﬂif@BIgSO4thétemd@pémhmmncy&cw¢to givka

tert-but o
errg': hyl ge ézlgﬁ‘l& %H%hxﬁgg%ljp %n%fég}agg&r"ﬁ Qé1¥l.§a’ %Jﬂelf?%‘?”et%g ati ongtf)q'QOA’ ethyl
3- hydr oxyaddtai¢ innethlaydne) tolgﬂ{eythade&irecBthﬁpouﬁd ((BQ) 1H NMRB)(@DQ]’H) AN @n,

ﬁ %);)r/ggglnégﬂ?t@é %}%@%@95‘52%53} érlér(ms 8)@(_ il éﬁi/ &EZH)( | - Met hyl - |

H pyrazol -3-yl)-3-[( rhenyl net hyl ) oxy] - 5 [(35) t etrahydrof ur an- 3-

yl oxy!lbenzam de (453 1.15 rrm)l) was di ssolved in ethanol (5 nL) and
anmon g q gbmg Hegrazgh$-ywalipheamethyhoxplbenzamideon. The reacti on
was bl anketed with ar gon and 10% Pal | adi on activated carbon (30 ng) was
added. This m xture was heated t 14Q0 ﬁ:mrN—lo mnutes in a Smth Creator
m crowave. The catal yst was filtergd]off ahd the volatiles renmoved in vacuo
to give the title product as a whi 0¥ SO|Id (339 mo).

7

A suspension of N-(1-methyl-1H-pyrazol-3-yl)-3,5-bis[(phenylmethyl)oxy]benzamide (1.0

g, 2.42 mmol) was dissolved in ethanol (12 mL) and ammonium formate (229 mg, 3.63
mmol) was added in one portion. The reaction was blanketed with argon and 10%

15  Palladium on activated carbon (10 mg) was added. This mixture was heated to 140°C 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 iso-hexané, to give the title compound as a white solid (378 mg).
'H NMR § (de-DMSO): 3.78 (3H, s), 5.13 (2H, s), 6.55 - 6.57 (2H, m), 6.99 (1H, s), 7.17

20 (1H,s), 7.34—7.48 (5H, m), 7.60 (1H, d), 9.74 (1H, s), 10.70 (1H, s); m/z 324 (M+H)".

N-(1-Methyl-1H-pyrazol-3-y1)-3.5-bis[(phenylmethyl)oxylbenzamide

Dby
<




IHNWR d (CDC3) : 2.06 - 2.14 (IH m, 2.15 - 2.22 (IH m, 3.72 - 3.73
(3H, s), 3.84 - 3.89 (IH mM, 3.92 - 3.98 (3H3 M, 4.88 (IH m, 6.53 (IH,
t), 6.78 WwOHpoadie5976.89 (I H, s), 6.95 (IH s), 7.28 (I|H, pdx,GER0BHO(ESH, S);
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(3i?)-tetrahydrofuran-3-yl 4- methyl benzenesul fonate (507 ng, 2.09 mmol)
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(3H M, 4R 13 ho%}s atqk'laﬁ’cef %'fﬁch%ﬁne aﬁprgc%plfalté'hadtf)) & ‘?ﬁe s(olll?vy_a'%kso a@ed96 (1H,
d), 7.07 (IH t), ., - Jeted 2 304
(MrH) +. (BY ﬁlvrﬁéom @zrm/r@mstedﬂlsnd.fsory bthAnqim gnw ﬂemﬂe nemmmmaa adhiedliene

?1;11]; S%It efl dr o ur ag%?683¥§8§3§%%m$§72% Sfﬁ%ﬁﬁzg gtgégﬁﬁ’l_ 7?5339 nmol )

in DCM (1574 ]12HT 9, 7.62CIH, A 10683 (SH) 9)f Rd 424 (MFHfor 72 hours. Water (10 ni)
and | M hydrochloric acid ( 1 nL) were added and the m xture extracted with
DCM ( m.). The organic | ayer was washed with brine (20 nL), dried

(MS4) , fkdhfreed: 8Dxb 2. Y ASHr AR d¥b ue;-@erﬁeidz nH-L) N -AB(vas
Chromatogra? on Si |Ca efuting w a gradi en b et ny
hvl- 1H—pvrazol—3-vl) 5- [(3S)-tetrahvdrofuran—3-vloxv]benzamlde

2 O
O\\ > NN
; H

3-[(9-Chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(1-methyl-
15 1H-pyrazol-3-yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide (150 mg, 0.29 mmol) was

dissolved in ethanol (5 mL) and ammonium formate (147 mg, 2.33 mmol) was added in
one portion. The reaction was blanketed with argon and 10% palladium on charcoal (10
mg) was added. The mixture was heated to 140°C for a total of 55 minutes in a Smith
Creator microwave reactor after which time a further 100 mgs of ammonium formate and

20 10 mgs of catalyst were added and the suspension heated for a further hour. The catalyst
was filtered off and the volatiles removed in vacuo to give the crude product as a
colourless oil. This residue was purified by reverse phase preparative HPLC, eluting with 5
— 95% acetoniltrile in water (+ 0.2% TFA), to give the title compound as a colourless foam
(95 mg). 'H NMR & (CDCL): 2.12 - 2.19 (1H, m), 2.23 - 2.32 (1H, m), 3.23 (3H, s), 3.59

25  (2H,1),3.88 -3.91 (4H, m), 4.01 (3H, m), 4.42 (2H, t), 5.15 - 5.17 (1H, m), 6.61 (5H, d),
6.78 - 6.79 (1H, m), 6.80 (1H, t), 7.02 (1H, d), 7.33 - 7.36 (2H, m), 7.38 - 7.40 (1H, m),
7.85 (1H, d), 10.58 (1H, s); m/z 479 (M+H)".



acetate in isohexane, to give the desired conpound (1.0 g). 1H NMR d (CDC

) ¢ 2.13 (m 2H), 2.47 (s, 3H), 3.80-3.95 (m 4H), 5.15 (m IH), 7.37 (d,
2H) , 7. 8Iw0apoe2idye72 S- Hvdr oxy- N- d- net hyl - | PCT/GB2006/001887

H pyrazol - S-yl VS-r Cphenyl nmet hvDoxyi benzam de A suspensi on of N-(I-nethyl-|
H pyrazol - 3-yl ) -3, 5- bi s[ (phenyl net hyl ) oxy] benzam de (1.0 g, 2.42 mol) was
di ssolved in ethanol (12 nL) and annnnlgg1fornate (229 ng, 3.63 mmol) was
added in one portion. The reaction was anketed with argon and 10%

Pal | adi um on acti vat ed carbon (10 ng) was added This m xture was heated to

140C for m nutes i t m Gr.o e catalyst was filtered
of f and tﬁ% W%P%@%i‘g3ﬁggﬁ BH”' @ggéﬁxog Bﬂg'dﬂ% DRUROIREAIBGr aphed on
silica, eylyddyhoV-iihbhal- DE-R¢iaest3- 553{@5’}%"& rbﬂllrana?sl fod{ BedAmi®Grdiexane, to
gi ve the t|tIe conpound d?ﬁa Mhl?é solid ?% ny) . ? KR% d (d6-DVsO : 3.78
(3H, s), Seseabedrgrlicsy 6 .55 - 6.57 (2H, m) 6. 99 (IH s), 7.17 (1H, s),

7.34 - 7.48 (5H, n) 7.60 (IH, d) 9.74 (IH s), 10.70 (IH, s); mz 324
(MH) +,
oxyl behz akxample b8 )} -Migthyl Aethyl]oxy mrethyitd ERpyhanelyd

suspensi Ogg%f!;zg,z,i-trﬂl%@ﬁy&ﬁxé@%i@r& ~211= g-b(a X zig-’7- (1) bm lden DCM (0. 5
L) under which tine
the volatiles were renoved in vacuo. Theorigndue was taken up in DCM (300
mL.) and a solution of 1-nethyl~ o+$ru Bni ne (5.81 g, 59.8 nmol ) in
DCM (50 nmL) was added dropw se. The ulﬁlng solution was stirred for 16
hours at RT after which tinme a precipiltate had fornmed. The solid was
isolated by filtration and recTys i'sed fromethanol to give the title
conpound as a white solid (14.8%g)~~1H NWR d (de-DVSO): 3.84 (3H, s), 5.17
(4H, s), 6.59 (IH, d) 6 84 (IH, ot) 7 33 - 7.46 (12H, m, 7.62 (IH d),

10. 83 (I

3T (- Vet yPBIDREYbydot Sl ST e el ey i o sy BRapEsTobe (| et hy
-1 H pys.yaB&lzadidéld.25of 6.82 Bdigtishvsd, 3qfikkthgn2 3-dilyyhhanzani de

10 benzoxazin-4-one (172 mg, 0.82 mmol) and potassium carbonate (226 mg, 1.64 mmol) in

acetonitrile (5 mL) was stirred in a microwave reactor at 160°C for 12 hours. The mixture
was reduced in vacuo and ethyl acetate (50 mL) added. The mixture was washed with
water (50 mL), brine (50 mL), dried (MgSOy), and reduced in vacuo to give a brown oil
which was chromatographed on silica, eluting with 0-10% methanol in DCM, to give the
15 desired compound as a white foam (122 mg).
'H NMR & (CDCls): 1.25 (d, 3H), 1.56 (s, 6H), 2.99 (s, 3H), 3.33 (s, 3H), 3.42 - 3.53 (m,
2H), 3.76 (s, 3H), 4.53 (sextet, 1H), 6.37 (d, 1H), 6.61 (dd, 1H), 6.73 - 6.78 (m, 2H), 7.05 -
7.07 (m, 1H), 7.21 - 7.25 (m, 2H), 7.83 (d, 1H), 8.56 (s, 1H); m/z 495 (M+H)"

20  The following compounds were synthesised in an analogous fashion from the appropriate

phenol and aromatic fluoride.

Example Structure m/z "H NMR (CDCl5)
25a _§ P |5 8: 1.57 (s, 6H), 2.02 - 2.23 (m, 2H), 2.99
r N (MHH)" | (s, 3H), 3.76 (s, 3H), 3.81 - 3.96 (m, 4H),
A.N/pijo 4.88 - 4.95 (m, 1H), 6.38 (d, 1H), 6.60 -
X 6.63 (m, 1H), 6.69 (t, 1H), 6.74 - 6.77 (m,
1H), 7.06 (s, 1H), 7.16 (s, 1H), 7.24 (d,
1H), 7.84 (d, 1H), 8.59 (s, 1H)




3-[(9- Chl or o- 4- net hyl

N- (1
ny,
ng,

-met hyl | H pyrazol
0. 29 woub)e/mew2di ssol ved i n et hanol

2.33 mmol ) was added in one portion.
argon and 10% pal | adi um on char coal
heated to 1400C for a total

of 55

reactor after which tinme a further

-5-0x0- 2, 3,4, 5-tetrahydro-|
-3-yl)-5-1(3S)-tetrahydrofuran-3-yl oxy] benzam de (150
(5 nmL) and amomrcureHE206amaiss7 (147
The reaction was bl anketed with
(10 ng) was added. The m xture was

m cr owave

8 of amonium formate and 10 ngs

m nut
1001

, 4- benzoxazepi n- 8-yl

ina Smth Creator

) OXy] -

of catal yst were added and t he suspensi on heated for a further hour. The
Cata|ySt Sf%:t;lcu Ull an'l*‘hh nlﬂtiln ICIIH LI 3 the
crude pro t as a colou SJ: I I i's r( \/%g lpdfr(fﬁﬁgé%&?@verse
phase preparative Fﬂ_/tf u H ng wi { MBIF 95% @;:H{)pmj Gr3ms.52n vty |(+ 0. 2%
TFA), to|give the|titde ¢ rrpound as a col o 1&\'%3 8731@)1 gg? gg)(d J—l NNR d
(DA 3) | 2.12 - 2. i@ M, 2.28 - 2.325%’ O0hyo7 @ 38, H,’%%: 3./59 (2H
t), 3.88{- 3.91 (4H, i, .01 (3H, m, 4. 4Q7Q26-I72¢rr) JHB6£5(1‘-;115).1179(§I H, nm,
6.61 (5H d), 6.78 - 6.79 (IH, m,|6.80 (| 0 733-
7.36 (2H m, 7.38 - 7.40 (IH, m,|7.85 (|HL”371‘;A(S 075 ;“‘dﬂﬁé G 7 a79
(MtH) +. The preparation of 3- [(9 chl or o- 4- lréHh§139§§9H§<)o9 ) @, UD)5- tetrahydro-
1, 4- benzopjgzepi n- 8- yl ) OXY] (I- gyt - 3(d, 3 302 3H), 3.32 (5, 3
| H-pyrazol -3-yl)-5-{ t ydr )fl\ﬂ}?p- % ( %/JHt)) (S g)’ (S dH)’cri bed
earlier.|Exanple 25: 3-{ (M+H) -3.5 2H),366 G, 3H),445~
)-1-Methyl-2-rmethvl hviToxyl 1iV-(1- 'TEIS’@{HL 11),-s0061(@28), 533 (4, 1H),
yl)-5-f(2,2,3-trimet 4- 0xo- 3, 4- di hydr oq 2.
H- 1, 3- behzoxazi n- - vI9) oxylbenza ni e A mi xPaf e6-8F @, 1H), 6.72 - 6.73 (m, 21,
3- hydr oxy-5-[ (15) {2- met hoxy- (| - met hyl et hyl yoxy}.03 &, (1), maphybt {m,BHRYriazol -
3-yl)benzam de (0{25 g, 0.82 mmol )| 7-fluo Qz ﬁd %Bg g%és hyl - 2, 3-di hydr o- 4
H- |, 3- bé&énzoxazi ni4-one (172 nq 0 82 mol ?’:ﬁ d F | carbonat e |(226
nmg, 1.64|e8®dl) in acetonltrdmg 95 was | 811.02-ecd3i(m, 2)N3.0F @)\saYs. 13edct or  at
1600C for 12 hours a’gé? Ne reduced | u d. et tate (50
nL) added. The m tuP V\\@A\Nashed M(I\{Iﬁ% ?S’ h%’ 186> £86a&n’ lﬁ)’ Q)é&-?‘_&,e
Nr ° (m, 3H), 4.88 - 4.91 (m, 1H), 5.10 (s, 2H),
- 6.46 (d, 1H), 6.65 - 6.68 (m, 2H), 6.72 (d,
1H), 7.03 (t, 1H), 7.14 (t, 1H), 7.21 (d,
1H), 7.87 (d, 1H), 8.41 (s, 1H)
25e o lN\]/ 479 8: 1.35 (d, 3H), 2.57 (s, 3H), 3.11 (s, 3H),
oY N (M+H)" | 3.42 (s, 3H), 3.51 - 3.62 (m, 2H), 4.60 -
OO 4.65 (m, 1H), 5.19 (s, 2H), 6.55 (d, 1H),
g i 6.75 - 6.77 (m, 1H), 6.86 (t, 1H), 7.17 (t,
1H), 7.34 (t, 1H), 7.96 (d, 1H), 8.14 (s,
1H), 8.42 (s, 1H), 9.54 (d, 1H)
25f o f\N_ 525 8: 1.25 (d, 3H), 1.64 (s, 6H), 3.32 (s, 3H),
~ o] =N
Y @A” (M+H)" | 3.33 (s, 3H), 3.40 - 3.52 (m, 2H), 3.71 (s,
o j:DO 3H), 4.48 - 4.54 (m, 1H), 5.01 (s, 2H),
° 6.38 (d, 1H), 6.61 - 6.64 (m, 1H), 6.72 (d,
1H), 6.75 (t, 1H), 7.04 (t, 1H), 7.20 - 7.22
(m, 2H), 7.85 (d, 1H), 8.51 (s, 1H)




water (50 mL), brine (50 nmL), dried (MgSO4), and reduced in vacuo to give a
brown oil which was chromat ographed on silica, eluting with 0-10% net hanol
in DCM twogbaei2s47e desired conmpound as a white foam (122Trmap2006ld6igdVR d
(cbAd3) : 1.25 (d, 3H), 1.56 (s, 6H), 2.99 (s, 3H), 3.33 (s, 3H, 3.42 -
3.53 (m 2H), 3.76 (s, 3H), 4.53 (sextet, IH), 6.37 (d, IH, 6.61 (dd, IH),
6.73 - 6.78 (m 2H), 7.05 - 7.07 (m II—?5 7.21 - 7.25 (m 2H), 7.83 (d,
IH, 8.56 (s, IH); nlz 495 (M+-H) + The “A&% r owi ng conpounds were synt hesi sed
i n an anal ogous fashion fromthe appropri ate phenol and aromatic fluoride. -
Il - (m (s 3H) - 3.73 2H, (d, 3H, - (t, 3H, (s, (d, 7.2225g 535 d:
[y N\

11
_1'2?9& (m’-'é’{ =-0p Z'Zf o fNu) 5o Agl_lhs?(;cem,zo% 234(Qn;) 2&5243&“ 3.82
¢y N (MHH)" | (s, 3H), 3.32 (s, 3H), 3.82 - 3.96 (m, 4H),
. j::(jo 4.90 - 4.94 (m, 1H), 5.01 (s, 2H), 6.40 (d,
1H), 6.63 - 6.65 (m, 1H), 6.73 (t, 15),
7.11 (t, 1H), 7.19 - 7.20 (m, 1H), 7.88 (d,
1H), 8.07 (s, 1H), 8.32 (s, 1H), 9.47 (s,
1H)
o Ny | 537 8: 1.27 (d, 3H), 1.65 (s, 6H), 2.49 (s, 3H),
\°/\fo©/lh'£“j (MHI)" | 3.32¢
32 (s, 3H), 3.34 (s, 3H), 3.40 - 3.54 (m,
. j:gij" 2H), 4.52 - 4.59 (m, 1H), 5.01 (s, 2H),

g 6.39 (d, 1H), 6.63 - 6.65 (m, 1H), 6.80 (t,
1H), 7.11 (t, 1H), 7.26 (t, 1H), 7.87 (d,
1H), 8.07 (s, 1H), 8.32 (s, 1H), 9.47 (4,
1H)
25i : 0y 465 &: 1.32 (d, 3H), 2.12 (¢, 1H), 2.55 (s, 3H),
Ho ™Y N (M+H)" | 3.10 (s, 3H), 3.72 - 3.81 (m, 2H), 4.52 -

PLNPNS 4.61 (m, 1H), 5.18 (s, 2H), 6.54 (d, 1H),
T 6.73 - 6.76 (m, 1H), 6.83 (t, 11), 7.16 (t,
1H), 7.33 (t, 1H), 7.95 (d, 1H), 8.14 (s,
1H), 8.41 (s, 1H), 9.53 (d, 1H)
25j g s |47 §: 1.29 (d, 3H), 2.46 (s, 3H), 3.10 (s, 3H),
oY N (M+H) | 3.73 -3.80 (m, 2H), 4.51 - 4.59 (m, 1H),
° ° 5.17 (s, 2H), 6.54 (d, 1H), 6.69 - 6.71 (m,
X 1H), 6.85 (t, 1H), 7.20 (¢, 1), 7.28 (,
1H), 7.92 (d, 1H), 10.91 (s, 1H)

25h

td

The preparations of 3-hydroxy-5-[(1S)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-
pyrazol-3-yl)benzamide, 3-hydroxy-N-(1-methyl-1H-pyrazol-3-yl)-5-[(3S)-

5  tetrahydrofuran-3-yloxy]benzamide and 3-hydroxy-5-{[(1S)-2-methoxy-(1-
methylethyl)oxy}-N-(3-methyl-1,2,4-thiadiazol-2-yl)benzamide were described earlier.
The preparation of 3-hydroxy-5-{[(15)-1-methyl-2-(methyloxy)ethyl]oxy }-N-(5-
methylpyrazin-2-yl)benzamide, used in Examples 25b, 25e and 25h is described below:



4.90 - 4.94 (m IH, 501 (s, 2H), 6.40 (d, IH, 6.63 - 6.65 (m IH, 6.73
(t, IH), 7.11 (t, IH, 7.19 - 7.20 (m IH), 7.88 (d, IH, 8.07 (s, IH,
8.32 (s, wbiooed28972(s, |IH) 25h 537 d: 1.27 (d, 3H), 1.6PBCraB260d)00188749 (s,
3H), (MtH+ 3.32 (s, 3H), 3.34 (s, 3H), 3.40 - 3.54 (m 2H), 4.52 - 4.59
(m IH, 501 (s, 2H), 6.39 (d, IH, 663-665(m IH), 6.80 (t, IH,
7.11 (t, IH, 7.26 (t, IH, 7.87 (d, H%3807(s IH), 8.32 (s, IH, 9.47
(d, IH 25i 465 d: 1.32 (d, 3H), 212(1 ) 2.55 (s, 3H, (M+H+ 3.10
(s, 3H, 3.72 - 3.81 (m 2H) 4.52 - 461(m IH) 5.18(s, 2H),H§3.54(d,
| 3 1 | .33 (t, IH, 7.95

4] B ‘ A7t 1.29 (d, 3H),
(246(5 ﬂ&bgz 1316)(3 3H) (M+H)+373- 380(m 2H), 4.51 - 4.59 (m
H, 5.17 (s, 2H), 6.54 (d, IH), 6.69 - 6.71 (m IH, 6.85 (t, IH, 7.20

I(t, IH), 7.28 (t, IH, 7.92 (d, IH) 10. lj\(s]/ll-l)
~ O/T
OH
10% Palladium on charcoal (700 mg) was added to a solution of 3-{[(1S)-1-methyl-2-

5 (methyloxy)ethyl]oxy}-N-(5-methylpyrazin-2-yl)-5-[(phenylmethyl)oxy]benzamide (7.0 g,
17.2 mmol) in ethanol (125 mL) 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 from ethyl acetate to give the desired compound
(4.22 g). "H NMR & (CDCLy): 1.25 (d, 3H), 2.5 (s, 3H), 3.3 (s, 3H), 3.4 — 3.5 (m, 2H), 4.5

10 (m, 1H), 6.3 (br, 1H), 6.55 (s, 1H), 6.9 (s, 1H), 6.95 (s, 1H), 8.05 (s, 1H), 8.45 (s, 1H) and
9.5 (s, 1H). m/z 318 (M+H)".

3-{[(15)-1-Methyl-2-(methyloxy)ethyl]oxy}-N-(5-methylpyrazin-2-y1)-5-
[(phenylmethyl)oxy|benzamide

N
~o o] i NLN]/
/T N
éo
Oxalyl chloride (2.1 mL, 24.0 mmol) was added to a solution of 3-[(1.5)-2-methoxy-(1-
methylethyl)oxy]-5-{[phenylmethyl]oxy }benzoic acid (6.32 g, 20.0 mmol) in DCM (100

15

mL) and the mixture stirred at RT for 4 hours. The mixture was evaporated in vacuo to a
residue, which was taken up in DCM (25 mL) and added to a stirred mixture of 2-amino-5-
20  methylpyrazine (2.29 g, 21.0 mmol) and pyridine (1.94 mL, 24.0 mmol) in DCM (100 mL)
at 5°C - 10°C. 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
organic layer washed with brine, dried (MgSO,) and evaporated to a residue, which was
chromatographed on silica, eluting with 50% ethyl acetate in isohexane, to give the desired

25  compound (7.0 g). 'H NMR & (CDCly): 1.3 (d, 3H), 2.5 (s, 3H), 3.3 (s, 3H), 3.4 — 3.5 (m,



The preparations of 3-hydroxy-5-[(15)-2-nethoxy-(|-nethylethyl)oxy]-
N- (I -methyl -1 Hpyrazol - 3-yl)benzam de, 3-hydroxy- N -(l -nmethyl- |IH
- pyr azol -8oeb)s/2%72[ (3 S) - tetrahydrofuran-3 -yl oxy] berzaraBieoczodss?
3- hydroxy-5- {[( | S)-2-methoxy-( 1- nethylethyl)oxy}- N
-(3-nmethyl -1, 2,4-thi adi azol - 2-yl ) benzam de were described earlier. The
preparation of 3- hydroxy-5-{[ (15)- | -meéigl - 2- (met hyl oxy) et hyl ] oxy}- N -(5-
met hyl pyr azi n- 2-yl ) benzam de, used in npl es 25b, 25e and 25h is
descri bed bel ow 3- Hydroxy S-([(17-1-nmetliyl-2-fnmethyl oxy

) et hyl 1ox I y. 0%.P di har coal
(700" mo) Atk aad o 4EARRE s Y BT AT 5 @i 235 T8 41D, 805

(et hy| ox ¥ t8iBy(s] BXyand 9.5 (s, lH) m/z 408 (M+H)*.

N ( 5- et hyl pyrazi n-2-yl ) -5-[ (phenyl net hyl ) oxy] benzam de (7.0 g, 17.2 muol)
in ethanol (125 nlL) and the m xture stirred at RT under a hydrogen

at nospher hd prepatati@iif-anline- 5GadtalyahziNeis deRABMER thylitiahirs BlehaReddnd t he

et hanol evapqrated in vacuo. The residue vvas crystallised from et hyl

acet at é |2932’t9ﬁ§ ldesired conpound (4. 22 . IHNWR d (CDO 3) : 1.25 (d,

|3|:)|) é gSﬁ"ﬁe pI%Fﬂratlo% of ﬁ?lS)%@théxb}Ag -m&h?le@q%)oﬁgb& gﬂ?&yﬂnﬁgtl_}}})lﬁ%y }A)%ﬂ%l(g br,

and 9 5 (@61dW|a§desplzb®1e@rl(eM+H)+ 3-j[d5 )-1-Methyl-2-(nethyl oxy )ethyl I oxyi

(2 1 m_ Eﬁy%@ﬁgr@ﬂnnof% Wdﬁg‘gdb{? Egﬁ%gﬁ%?%%?g% R?xﬂztetralﬂlygr%fura abyl chloride

3-[ (I <S) Zlorglbbroranidel , ms¢di |Extaimple) 25gxig]deSeribpdbdoy! met hyl ] oxy} benzoi ¢ acid
(6. 321(9 20.0 nmol) in DCM (100 nL) and the mixture stirred at RT for 4
hours.” The m xture was evaporated in vacuo to a residue, which was taken up
i n DCM ( 25-Hyldtoxgmd (Ra@ed]yeazeh-31) S R3S Rbodhy i@ ighn-2-yaikyTenamidet hyl pyrazi ne
(2.29 g, 21.0 mol) and pyridine (1.94 nL, 24.0 mmol) 1n DCM (100 nL) at
50C - 100C. The m xture was stirred at RT 18 hours, the DCM evapor at ed

in vacuo. (j‘\‘o N7 N7
o H

OH

10% Palladium on charcoal (500 mg) was added to a solution of N-(5-methylpyrazin-2-yl)-

3-[(phenylmethyl)oxy]-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide (5.0 g, 12.34 mmol) in
15 ethanol (50 mL) and THF (100 mL) and the mixture stirred under an atmosphere of

hydrogen at RT for 16 hours. The mixture was filtered through Celite®, the solvents

evaporated in vacuo to a residue which was crystallised from ethyl acetate to give the

desired material (3.6 g). "H NMR & (dg-DMSO): 2.0 (m, 1H), 2.25 (m, 1H), 2.5 (s, 3H),

3.75-3.95 (m, 4H), 5.1 (m, 1H), 6.5 (d, 1H), 7.0 (d, 1H), 7.05 (d, 1H), 8.35 (s, 1H), 9.25
20 (s, 1H), 9.75 (s, 1H), 10.8 (s, 1H); m/z 316 (M+H)".

N-(5-Methylpyrazin-2-y1)-3-[(phenylmethyl)oxy]-5-[(35)-tetrahydrofuran-3-

vloxy]benzamide
N
L LY

Y !
(@]

5




The residue was partitioned between water (50 nlL) and ethyl acetate (150
m.), the organic |ayer washed with brine, dried (MjSO4) and evaporated to a
resi due, wbi2eoés/2a%2cl t romat ographed on silica, eluting RCTIGHERG®183Y|
acetate in isohexane, to give the desired conmpound (7.0 g). 1H NWR d
(CbA3) : 1.3 (d, 3H), 2.5 (s, 3H), 33 (s, 3H, 3.4 - 3.5 (m2H, 4.5 (m
IH, 5.0 (s, 2H), 6.7 (s, IH, 7.0 1 7.05 (s, IH, 7.35 (m 5H),
8.05 (s, IH, 83 (s, IH and 9.5 (s - “'mz 408 (MtH) +. The preparation
of 2-am no-5 nethyl pyrazine is descrlbed inthe literature [Tetrahedron

Lett. 200 . ' -1 (1 h

1?met hyl eié)ﬁ?/l oxc%ﬂdeiﬂ‘;-9 "F{’ 222%‘%@2? Ih&;]{)ﬁoéy(fk gv 0 %%rzfe(%ie‘g%é(%/a luuon f%cr i bed
ear |l i er. [(penphespizlmkylehn[@F)-Birihydrafuyn-3N1§:5] bakbiy heid (A8 gn}@s simol)Bin[ ( 3S)
ctetr ahyd}?@%@%ﬂ m:i)%d ﬁgyrh ﬁb %ﬁ’fﬂ at RT\L/% I%I],oursafﬁgr%]x%urg %V%s exlla%orcgl?esdcur?l bed

bel ow. S-

Aotetr ahvﬂfcob wmsﬁueﬂvﬁw mlaerbziessmd@l h@IeNabs ﬂﬂil) Hha Aldeg bl &RRH nliz@ NY) was
added solutlon yrazin-2-

S PR R VBV Tovias 12 Lt s s aed e idineci i Biin 24 BROD &1 0 g,
12. 34 mmobiM (100i1dnes°d SPeal ThetkndElaé 4@%dm R0 1§ MGurdTinetivegr stirred

under an at mosphere of hydrogen at RT for 16 hours. The m xture was
filtered $RPHRGH oMcHe & giye a fasidue whigk vras pewitipagddretuech wates €3bmEpamal r esi due

0. " 1H WP GRG JREDEI I BF AR Rk Enlh ki YRS BAUSGYAT 20" $ o

( m 4H) eyamor@ml tq H)eSldee which wak roniAtograptied ér-ilicas eing with 66% ett§135 (s, | H),

V\)fe(f hy TS al?ﬂ%?i%’g%??) Qxf’ﬁ%ﬁ@% ‘ﬁf@?tﬁ{}_gl)@?@% ﬁé\%ﬁgy @D)Cl%)e% ¢ arirdff ur an- 3-

yhgxgl :)erLZH)amlsct?@IrE'in—QWSC(fﬂ ,d8),(d19 @n, M), 28 (22880 (s2118), ENF ({ 18, drg3p) were
added to a sol u
[ (phenyl n@t H@) Y 8% . ), 895 (5, dF.3 b Bl P (s, 3B w08 &M2EDc aci d (5.8 g,

18.5 nmol ) in

3-[(Phenylmethyl)oxy]-5-[(35)-tetrahydrofuran-3-vloxy]benzoic acid

0
Y
o)
5
A solution of lithium hydroxide monohydrate (3.78 g; 90.0 mmol) in water (50 mL) was

added to a solution of methyl 3-[(phenylmethyl)oxy]-5-[(3S)-tetrahydrofuran-3-
yloxy]benzoate (10.0 g, 30 mmol) in THF (100 mL) and the mixture stirred at RT for 18

15

hours. The THF was removed in vacuo, the aqueous residue treated with 1M hydrochloric

20  acid (90.0 mL) then extracted with ethyl acetate (3 x 100 mL). The combined organic
extracts were washed with brine, dried (MgSO4) and concentrated in vacuo to give the
desired material (9.00 g). "H NMR & (CDCls): 2.0 - 2.2 (m, 2H), 3.7 - 3.95 (m, 4H), 4.85
(m, 1H), 5.0 (s, 2H), 6.65 (m, 1H), 7.15 (m, 1H), 7.25 - 7.4 (m, 6H); m/z 315 (M+H)".

25



DCM (100 nL) and the m xture stirred at RT for 16 hours. The m xture was
evaporated in vacuo to a residue which was redissolved in DCM (25 nL) and
added to wobiered2m xt ure of 2-am no-5-net hyl pyrazi ne @2TZB2006/@08835 Mol )
and pyridine (1.81 nL, 22.2 mml) in DCM (100 nL) at 50C - 10Q0C. The
m xture was stirred at RT for 18 hours, the DCM evaporated in vacuo to give
a residue which was partitioned betwee ter (50 nL) and ethyl acetate
(125 ni). The organic |ayer was washed Wth brine, dried (MySO4) and
evaporated to a residue which was chromat ographed on silica, eluting with
60% et hyl , ir matterlal (5.1 9). 1H

] —7. ) 9 : SH) 20895 (m 4H), 4.9 (m
IH, 5.0 (s, 2H), 66(s IH),695(s,I,705(s IH), 7.35 (m 5H),
8.05 (s, IH), 8.3 (s, IH, 9.5 (s/~\H 57406 ( M+H) +.
3-[ YPhenyl net hyDoxy] - 5- [ (3>SVt etr vd Qbur an- 3-yl oxy | benzoic acid A
solution of |ithium hydroxi de nonohydrate (3.78 g; 90.0 nmmol) in water (50
m.) was added to a solution of net hy%j

3-[ (phenyl net hyl ) oxy] -5-[(3>S)-tetra rof uran-3- yl oxy] benzoate (10.0 g,
30 mml) in THF (100 nL) and the mx e stirred at RT for 18 hours. The
THF was renoved in vacuo, the aqueous residue treated with I M hydrochloric

acid (90. & mixjure pEmethylt3- -hystrery -6l Fphersinsthy ot baneodt@(18.819 0278 mmdlhe conbi ned

organic e brin r @) nd,c ncentrated n
O LS8R RSP Sl PR Gnf LA £ R30Ee Bl GRURRI T2t
(m 2H , 8arl30natef{2958 @m4545'i)1m041) 135ut§/fﬂmthld)(25(5mﬂ) (V@S hedtdd to @3(@@ f6fT3 ||‘|) 7.15

| H) 25 - (m 6H); niz 315 th S-r f phenyl met hyDoxyl - S-f
t etr ahygﬁ“ﬁ? dihg ﬁolgerg} WER GRS %Yf@usz\amﬁ %ﬂtlsd raéetaff: addedn{he organics were

3 hydr oxy wastel mwdtmmm W%h%@&lﬁﬁ%r@ro&ih@ s8tuflon {4% nZé) Gmé ()40 mL),

(3i?)-tetrahydrof uran-3-yl "4-nmet hyl benzenesul f ona g, 764 mol) and
pot assi unfieed Bsiidd f(ltzwd@ad the selwsntzempysid)in wpubu”fl;erromduerwetse (250 mL) was

heated to, d%glgxgto%%ghe% SUES; el ‘h‘?g with ¥ 8kiehBsT oL AR RYAHnb N0 YR Qo %’]}% e Y|
acetate a or gani c5 we
10 desired compound as a colourless oil (20.1 g). '"H NMR & (CDCls): 2.08 - 2.26 (m, 2H),
3.78 - 4.01 (m, 4H), 3.90 (s, 3H), 4.92 - 4.96 (m, 1H), 5.08 (s, 2H), 6.69 (t, 1H), 7.15 (t,

1H), 7.29 (t, 1H), 7.34 - 7.44 (m, SH); m/z 327 (M+H)*

The preparations of methyl 3-hydroxy-5-{[phenylmethyl]oxy } benzoate and (3R)-
15 tetrahydrofuran-3-yl 4-methylbenzenesulfonate were described earlier.
The preparation of 3-hydroxy-5-{[(1S)-2-hydroxy-1-methylethyl]joxy }-N-(5-

methylpyrazin-2-yl)benzamide, used in Example 25i, is described below:

3-Hydroxy-5-{[(1.5)-2-hydroxy-1-methylethyl]oxy }-N-(5-methylpyrazin-2-v)benzamide

el
(0] P
HO N
OH

Todotrimethylsilane (5.61 mL, 39.39 mmol) was added to 3-hydroxy-5-{[(1S)-1-methyl-2-
(methyloxy)ethyl]oxy}-N-(5-methylpyrazin-2-yl)benzamide (2.5 g, 7.88 mmol) in
acetonitrile (25 mL) and the reaction stirred at RT for 20 hours. Methanol (15 mL) was

20

added and stirred for 1 hour then a saturated solution of sodium thiosulphate (10 mL) was

25  added and stirred for a further 20 mins. The volatiles were removed in vacuo and the



washed with water (40 nlL), 0.5M sodi um hydroxi de solution (40 nL), brine
(40 nm.), dried (MgSH), filtered and the sol vent renoved in vacuo. The
resi due wae 200wasEogr aphed on silica, eluting with a gratiGBocigss5%

met hanol in DCM to give the desired conmpound as a colourless oil (20.1 g).
IHNWR d (CDCI3) : 2.08 - 2.26 (m 2H), 3. 78 - 4.01 (m 4H), 3.90 (s, 3H),
4.92 - 4.96 (m IH), 5.08 (s, 2H, 6 ,9 7.15 (t, IH, 7.29 (t,
IH, 7.34 - 7.44 (m 5H); nlz 327 (I\/HrHaﬂlr The preparatlons of net hyl

3- hydr oxy- 5-{[ phenyl nmet hyI]oxy} benzoate and (3R)- tetrahydrofuran-3-yl

4- et hyl benzenesul f onat cr.ib The preparatio

3~ hyar oy Sepr PR AR BT ETAERYREL IR iy theoults SR Tl uft
met hyl pyr ezateﬂ(moyﬂl))blﬁmé(mﬁ)aimm uisied (MpBSER aanidlredu2&d in uasuajiesgﬁ:\rel thedeshred ow:
- Hvdroxy- -i rd - th IethyIon | .- yrazin-

h
-vmenzanf%pquaaawwh%? ?ﬂhlds(gpéﬁ ME%@s- %(?ﬁm X%@a%lé) 't o

3- hyd tshyke 6
R i éﬁﬁf&%ﬁe}n W §uettD) @5%* SIS (0 DT LG o (25
st

m) and tB86(wdb,i%ad )r%éi%ﬁtlﬁ’r lﬂ@B(QOthMZ?)M@étFthoI (15 mL) was added
and stirred for 1 hour then a saturated solution of sodiumthiosul phate (10
m.) was added and stirred for a further 20 mns. The volatiles were renoved
i n vacuo Fhelptehaatipms ofithe nesnalio fluerdasact dedcriteti belothyl acetate (2 x 150 nl).
The organics were washed with water (100 ni), brine (100 nm.), dried
(MgS™), and reduced in vacuo to give the desired conpound as a white solid
(2.03 9) . 7-EthdB 2B-{rnettBQ) dihtdrd A AL U3-bidoxazn-4bnes, 3H), 3.44 - 3.59 (m
2H), 4.50 (sextet, IH), 4.87 (t, IH, 6.053 (t, IH, 6.98 (s, IH, 7.11 (s,
IH), 8.36 (s, IH), 9.25 (s, IH, 9.75 (g, IH, 10.89 (s, IH,; mz 304
(MtH) + The preparations of the aro N uori des are described bel ow

7-Fl ug@o 2,2,3-trinmethyl -2, 3-di hydero>Z"B; 3- benzoxazi n- 4- one Sodi um

hydr i (60%d|sper3|on inoil) ( 112 ng, 2.82 mmol) was added to a

sol uti on 86dium hydride (60% dispersion in oil) (112 mg, 2.82 mmol) was added to a solution of 7-

fluoro-2,2-dimethyl-2,3-dihydro-4H-1,3-benzoxazin-4-one (0.5 g, 2.56 mmol) in THF (10

mL) at 0°C, under argon then the mixture allowed to warm to RT and methyl iodide (0.18
mL, 2.82 mmol) added. The reaction was stirred at RT for 24 hours, poured into ice/water
15 (50 mL) and extracted into ethyl acetate (50 mL). The organic layer was washed with brine
(50 mL), dried (MgSOy), and the solvent removed in vacuo to give a yellow oil which was
chromatographed on silica, eluting with 30-60% ethyl acetate in isohexane, to give the
desired compound as a colourless oil (0.36 g). '"H NMR & (CDCL): 1.65 (s, 6H), 3.08 (s,
3H), 6.61 (dd, 1H), 6.75 - 6.80 (m, 1H), 7.93 - 7.96 (m, 1H); m/z 210 (M+H)"
20
7-Fluoro-2.2-dimethyl-2,3-dihydro-4H-1.3-benzoxazin-4-one

Joad

Pyridinium toluene-4-sulfonate (49 mg, 0.19 mmol) was added to a mixture of 4-fluoro-2-

hydroxybenzamide (0.3 g, 1.93 mmol) in 2,2-dimethoxypropane (5 mL) and heated at
25  83°C for 20 hours. The reaction mixture was reduced in vacuo and ethyl acetate (30 mL)
added. The mixture was washed with 10% potassium carbonate solution (2 x 20 mL), brine

(20 mL), dried (MgSO04), and reduced in vacuo to give a white solid. The material was



fluoro-2, 2-di net hyl -2, 3-di hydro-4 H- 1|, 3-benzoxazi n-4-one (0.5 g, 2.56 mmol)
in THF (10 nL) at OOC, under argon then the m xture allowed to warmto RT
and met hywoizoah/ids97¢0. 18 nL, 2.82 mmol ) added. The react iPom/cmsocawissred at
RT for 24 hours, poured into ice/water (50 nmL) and extracted into ethyl
acetate (50 nL). The organic layer was washed with brine (50 ni), dried

(MgS™), and the solvent renoved in vacug to give a yellow oil which was
chromat ographed on silica, eluting w rH80- 60% et hyl acetate in isohexane,
to give the desired conpound as a col ourl ess oiI (0 36 g). 1H NWR d (CDC1 3)

: 1.65 6 3.08 e 3

7 g5 O pptegbbi o fhcry St t6l0restiy adilpishete st ars b

H 1, 3- bena@&a@b@nﬁo@a@sm&agdﬂdqmsgb uene- 4-sul fonat e (49 ng, 0 19 mmol)
was added,to a mixture of 4-f ydr oxybenzam de (0 93 mmol )

in 2, 2-di %Nﬁé&%@ﬁéﬁhé s, éﬁél(ﬁhéﬁb éeﬁSa(ti HBCo-BB (. D) Hc?ér(ts 1HThe reaction
mxture was reduced in vacuo and ethyl acetate (30 nlL) added. The m xture
was washed with 10% pot assi um carbonate solution (2 x 20 nL), brine (20
m.), dri ed-Fluidy goideed i n vacuo to give a white solid. The
material waschr omat ogr aphed on silica, gluting with 40-70% ethyl acetate in
i sohexane, to give the desired conpouyndllas a white solid (0.26 g). 1H NVR d
(CbA'3) : 1.68 (s, 6H), 6.51 (s, IH .@8:(d, IH, 6.80 (t, IH, 7.95 (t,

| H 4- Fl uor o- 2- hvdr oxybenzam de @Hops) was added to a m xture of

4-f1 d .oxal vyl chlaride (7.1 1 nilL,
0. 1" o PO los] G P B Bk ate R g BS DI pilt 82 gD d e edtuced
in vacuo. oxdtd chRside (E1 Mab, 80. 5 seloted THF (BmI()20hdthixnas dagstded fof DRwrse t o

concentrated a i um hydroxide solution (30 ni) at The reaction was
Stirred afteRIeHER arg ke KHEI Ha ﬁplvreé#wéﬁ ($thdd%@0pw§9&e was

aci di {¢ edc@ﬁent@atmnhﬁoxﬁahm?dfas%ﬁe Eoihdid @d nfif)fat 09N hs Rlabo\Rss @egad ved in
ethyl acetate (80 nL) and fhe solution
RT for 20 hours and the THF removed in vacuo. The residue was acidified and a white

solid was filtered off. The solid was dissolved in ethyl acetate (80 mL) and the solution
washed with water (50 mL), saturated sodium bicarbonate solution (50 mL), dried
(MgS0y), and reduced in vacuo to give the desired compound as a yellow solid (2.4 g).

15  'HNMR & (de-DMSO): 6.70 - 6.76 (m, 2H), 7.90 - 7.95 (m, 2H), 8.37 (s, 1H), 13.50 (s,
1H); m/z 154 (M-H)

7-Fluoro-3-methyl-2_3-dihydro-4H-1.3-benzoxazin-4-one

20 A mixture of 4-fluoro-2-hydroxy-N-methyl-benzamide (0.3 g, 1.77 mmol) in formaldehyde
(37% aq. soln) (2 mL) and formic acid (2 mL) was refluxed for 1 hour then poured onto
ice. The mixture was neutralised with sodium carbonate and extracted into chloroform (3 x
30 mL). The combined organics were dried (MgSO,), and reduced in vacuo to give a white
solid which was chromatographed on silica, eluting with 10-50% ethyl acetate in isohexane
25  to give the desired compound as a white solid (0.24 g).
"H NMR § (CDCls): 3.12 (s, 3H), 5.21 (s, 2H), 6.69 (dd, 1H), 6.84 (td, 1H), 7.98 (dd, 1H)



washed with water (50 nlL), saturated sodi um bi carbonate solution (50 ni),
dried (MgSO™), and reduced in vacuo to give the desired conmpound as a

yel | ow sowDa0g6212897¢) . NVR d (d6-DVMBO): 6.70 - 6.76 (m PHN/GB20&M01887. 95 (m
2H), 8.37 (s, IH, 13.50 (s, IH); mz 154 (MH)

7- Fl uor o- 3- net hyl - 2, 3-di hydro-4 H 1, 3-benzoxazi n-4-one A m xture of

4-fl uoro-2- hydroxy- N-nethyl - benzam de .3 g, 1.77 mol) in fornmal dehyde
(37% ag. soln) (2 nL) and formc acid'(l ) was refluxed for 1 hour then
poured onto ice. The m xture was neutralised with sodium carbonate and
extracted, i .nmL). The conbi ned organics were dried

(MgSOM) , andtetduee tve a white solid which was

chr omat ographed on silica, eI ut| ng withol0-50% et hyl acetate in isohexane
to give the desired conpound asa i lid (0.24 g). 1H NVR d (CDC 3)
3.12 (s, 3H), 5.21 (s, 2H), 6.69 I-ﬂ"684(td IH), 7.98 (dd,

| H) 4- Fl uor o- 2- hvdr oxv- N-met hvl beanam d&” DVF (2 drops) was added to a

m xture opmk %I dﬂaxs?waé hdlikEa ﬁlﬁatﬂe 624muoﬂoaa1&yﬁmla (20 2RxAhYH adl ori de
(2.85 nm, 32. in THF m.). The reaCtion was stirred for 2 hours

t hen redu%’é‘éb’llchloﬂd%(?o% rhe3% @WHW (@5 sd o1 Thegreqatior pms etm:drfelﬂ and added
dropw se ﬁ&u%ﬂ%ﬁw gﬁﬂvﬁ TﬂETﬂafd&e?«%a BidsoRkd %OEIEF@M% 8y Was stirred

at RT Tor ours an renoved I n vacto e résidue was
partiti onédpwist tedM redthylimine dén BHE (1?81®L)Tﬂ)0°@n”ﬂhamacenon (80 stiridd at ‘RfTa"oamJ eous

| t nbi ned
or yani oo hlt s FHFARREY il TR RS Syl Re ik REGBLE I Vacuo 1o
gi Vﬁ g V\h(SK)enIs)cﬂnddvate‘fmm 1R ai’hleahumlaszérrmﬁm axxhkeefkdomostliézl é.‘o%tate’aGSO'é ing

t einis an iV re nd as a
%I te sol T"@ rﬁﬂ)&%‘”"(%" §§b“ (Sg déﬂ%drﬁg‘?gss@ﬁz@n&e”&f% 6. 58
(td, i), mazaZzQ) &)Ck‘ijve dxlvﬂlte s61i8 ATHeGfhtertdvas él%oﬁatoéﬁphédk&n silibaZeldtil} wiMr4D) +

40% ethyl acetate in isohexane, to give the desired compound as a white solid (1.43 g).
'H NMR & (CDCls): 3.04 (d, 3H), 6.25 (s, 1H), 6.58 (td, 1H), 6.70 (dd, 1H), 7.34 (dd, 1H),
12.72 (s, 1H); m/z 170 (M+H)*

15 7-Fluoro-2.2-dimethyl-3-

Sodium hydride (60% dispersion in oil) (45 mg, 1.13 mmol) was added to a solution of 7-
fluoro-2,2-dimethyl-2,3-dihydro-4H-1,3-benzoxazin-4-one (0.2 g, 1.02 mmol) in THF (4
mL) at 0°C, under argon then allowed to warm to RT and chloromethylmethyl ether (0.086
20 mL, 1.13 mmol) added. The reaction was stirred at RT for 4 hours then poured into
ice/water (50 mL) and extracted into ethyl acetate (50 mL). The organics were washed
with brine (50 mL), dried (MgSOy), and the solvent removed in vacuo. The crude oil was
chromatographed on silica, eluting with 10-50% ethyl acetate in isohexane, to give the
desired compound as a white solid (0.13 g). "H NMR & (CDCl;): 1.66 (s, 6H), 3.31 (s, 3H),
25  5.00 (s, 2H), 6.53 (d, 1H), 6.67 - 6.72 (m, 1H), 7.89 (dd, 1H).



7- Fl uor o- 2, 2-di met hyl - 3-[ (et hyl oxy~net hyl ] - 2, 3-di hydro-4

H L3- benzoxazi n-4- one Sodi um hydri de (60% di spersion in oil) (45 ng, 1.13
nmol ) waswaddedi2zserza sol uti on of 7- fluoro-2, 2-di net hyl PRTRBRéo0I8S7 4

H |, 3-benzoxazin-4-one (0.2 g, 1.02 mmol) in THF (4 nL) at 00C, under argon
then allowed to warmto RT and chl oronet hyl net hyl ether (0.086 niL, 1.13
nmol ) added. The reaction was stirred ?lh RT for 4 hours then poured into
ice/water (50 nmL) and extracted into € 9/]' acetate (50 nL). The organics
were washed with brine (50 m), dried (MJSO ), and the solvent renmoved in
vacuo.  ThExGhBilSs L5 aRhEdh, 0 Pl LG8, 8l 1L 0F

(0.13 g). nﬁﬁvﬂﬂﬂaﬂn(mé])&s*) tétrﬂﬁvd(lsﬁlrzﬁw ,vlo&vﬁnhniz&mdBI-D 5 00 (s, 2H), 6.53
(d, IH), 6.67 - 6.72 (m IH), 789(dd | H) . Exanpl e 26:

3-r(2, 2- D net hyl - 4- oxo- 3, 4-di hvdro-2. H nE) enzoxazi n-7-yl)oxyl-i V- (5-

met hvl pyrazin-2-yl)-5-r(3 )-tet 2vl oxyl benzam de
Trifluoroacetic acid ( 1 nmL) was

3- ({2, 2-di net hyl - 3-[ (et hyl oxy rrgt -4 0XO-

3, 4-di hydr o- 2H- |, 3- benzoxazi n- yI y)- N (5- net hyl pyrazin-2-yl)-5-[(35)-

t et rahydr of ur an- 3-yl oxy] benzan"ty 154 nmg, 0.1 mmol) and stirred at RT for
48 hours. DCM was added and the 8ol vent renoved in vacuo. Ethyl acetate (50

mL d

) s S B R B A5 BRRRS M R R BT o
vacuo. 5 Tha,dedihidieo-2H} 1 %mmmyb}@kﬁpMQﬂ-n&mymykaMZ-yBLSUE(BSi)g with 0-2.5%

o et Rl B S S L S ERRRGL5 lt © "o (14
3 236;1 3. HCM as ddded add §3 solvéntQ&n&\FHd in bﬂ)cuo eEtﬁﬁ a@&ate |($'ﬂ) mifﬁwés?ac(déd andd), 6.62

- (m

(d, | ,
5. 07 (s Hamiireashed wityatds (HaEy Sethfed shgigindgen ettt Ot b 1y
compound yag. @Y% RINESiIqH IS, R AnARALALMH SadiB STHeQRude RN ad-chifnatodiprRel hy| -

10  onsilica, eluting with 0-2.5% methanol in ethyl acetate, to give the desired compound as a

white foam (14 mg).

"HNMR & (CDCls): 1.58 (s, 6H), 2.07 - 2.25 (m, 2H), 2.50 (s, 3H), 3.83 - 3.97 (m, 4H),
4.93 -4.93 (m, 1H), 6.19 (s, 1H), 6.42 (d, 1H), 6.62 - 6.64 (m, 1H), 6.73 (t, 1H), 7.15 (4,
1H), 7.22 (t, 1H), 7.81 (d, 1H), 8.07 (s, 1H), 8.50 (s, 1H), 9.48 (s, 1H); m/z 491 (M+H)"

15
The following compound was synthesised in an analogous fashion from 3-({2,2-dimethyl-
3-[(methyloxy)methyl]-4-ox0-3,4-dihydro-2 H-1,3-benzoxazin-7-yl} oxy)-N-(5-
methylpyrazin-2-yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide.
Example | Structure m/z "H NMR (CDCL)
26a 3 £N]/ 493 8: 1.27 (d, 3H), 1.58 (s, 6H), 2.49 (s, 3H), 3.34
oY NN M+ | (s, 3H), 3.42 - 3.54 (m, 2H), 4.53 - 4.60 (m, 1H),
VLN 6.27 (s, 1H), 6.41 (d, 1H), 6.61 - 6.63 (m, 1H),
HNY\C( 6.80 (t, 1H), 7.14 (t, 1H), 7.28 (t, 1H), 7.80 (d,
1H), 8.07 (s, 1H), 8.50 (s, 1H), 9.48 (s, 1H)
20

The preparations of 3-({2,2-dimethyl-3-[(methyloxy)methyl]-4-ox0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl}oxy)-N-(5-methylpyrazin-2-yl)-5-[(3S)-tetrahydrofuran-3-



3-[ (et hyl oxy) net hyl ] -4-o0xo0-3 , 4-di hydro-2H 1, 3- benzoxazi n- 7-yl

}oxy)-N-(5- nethyl pyrazin-2-yl)-5 -[(3S)-tetrahydrofuran-3 -yl oxy] benzam de
. The pr epenratdan2of PCT/GB2006/001887

3- ({2, 2-di net hyl - 3-[ (net hyl oxy) met hyl ] - 4- oxo- 3, 4-di hydro-2 H1, 3-

benzoxazi n- 7-yl }oxy)

N- (5- et hyl pyr azi n 2-yl)-5-1(35)-tet raq%ilrof ur an- 3-yl oxy] benzam de and
3-({2, 2-dinethyl -3 -[ (net hyl oxy) net hylI']*“=4- oxo- 3 , 4-di hydro-2H 1, 3-
benzoxazi n-7-yl }oxy) N ( 5- et hyl pyr azin-2-yl)-5- [(36) t et r ahydr of ur an- 3-

yl oxy] benzam de wer C

2 O v RO PEH S A b e Tl e dbwpp bl >

yl ) oxyl - Sbdztkazin-T-yHaRi)yl(5-Breltiyyiasie 3 y1)es- [1y$) teeshydiovarbsret hyl pyr azi n- 2-
vDbenzami deﬁ@ﬂ? y}ge%)f :g h d}{ryg(y 5- ?,[)( 1%)‘” rrey?hyl 2- (et hyl oxy) et hyl ]
oxy }-N- (B AR eszn%d)%é}ﬁam de (0.18 g, 0.57 nmmol),
N-(2-{[(I,]-di rrethyl et hyl) (di net hyl )silyl]oxy} ethyl) -2,4-difluoro-

N- rret hyl benzenesul f onam de (208 and pot aSSI um carbonate (157
ny, 3 Expmplei27: 3{@Methy) gideri3)d-dihs ; oxathinzepinvi= react or at
180 i or PBoiv13 ;[ggg.lqﬁ%tgyrg@gg&ﬂ@o%g&;@@ ﬁ@@@ @gﬂag‘m@ xture vas
reduced i . re was washed

wi th wat eyDb@amide brine (50 nl), dried (MySO4), and reduced in vacuo to
give a brown oil which was chromatographed gp silica, eluting with 30-80%
et hyl acetate in isohexane, to gi ve the jl/g: d conmpound as a white foam
(22 ng). IRNWRR d (CDA 3) : cZ?g( 1 (s, 3H), 2.75 (s, 3H), 3.34
(s, 3H), 3.44 - 3.55 (m 2H) 3 ). 4.14 (t, 2H)54.54 - 4.58 (m

I

H, 6.70 (d, IH 5 6.76 - 6.80 (t, IH 5 7.11 (t, IH 5 7.28
(t, IH), 7.74 (d, IH), 810(5( 837(5 IH), 9.50 (s, IH). mz 529
(M+tH) + The fol l ow ng conpound Was nt hesi sed i n an anal ogous fashion from

3-hydroxy-5 - {[(15)-1]-nethyl- (ﬂet hyl oxy) et hyl ] oxy} -
N (5

- met hyl ke biB-RydtbayR S fam- ﬁﬁleﬂﬂﬂﬂéhlét%yloxy)ethyl] oxy }-N-(5-methylpyrazin-

10 2-yl)benzamide (0.18 g, 0.57 mmol), N-(2-{[(1,1-dimethylethyl)(dimethyl)silylJoxy}ethyl)
-2,4-difluoro-N-methylbenzenesulfonamide (208 mg, 0.57 mmol) and potassium carbonate
(157 mg, 1.13 mmol) in acetonitrile (5 mL) was stirred in a microwave reactor at 160°C for
90 mins and at 150°C for a further 5 hours. The mixture was reduced in vacuo and ethyl
acetate (50 mL) added. The mixture was washed with water (50 mL), brine (50 mL), dried

15 (MgSO0s,), and reduced in vacuo to give a brown oil which was chromatographed on silica,
eluting with 30-80% ethyl acetate in isohexane, to give the desired compound as a white
foam (22 mg). "H NMR & (CDCLy): 1.27 (d, 3H), 2.51 (s, 3H), 2.75 (s, 3H), 3.34 (s, 3H),
3.44 - 3.55 (m, 2H), 3.68 (t, 2H), 4.14 (t, 2H), 4.54 - 4.58 (m, 1H), 6.70 (d, 1H), 6.76 - 6.78
(m, 1H), 6.80 (t, 1H), 7.11 (t, 1H), 7.28 (t, 1H), 7.74 (d, 1H), 8.10 (s, 1H), 8.37 (s, 1H),

20 9.50 (s, 1H); m/z 529 (M+H)"

The following compound was synthesised in an analogous fashion from 3-hydroxy-5-
{[(15)-1-methyl-2-(methyloxy)ethyl]oxy } -N-(5-methylpyrazin-2-yl)benzamide and N-(2-
{[(1,1-dimethylethyl)(dimethyl)silyl]oxy } ethyl)-2,4-difluorobenzenesulfonamide

25



|, 1-dinmethylethyl)(dinethyl)silyl]oxy}ethyl)-2,4-difluorobenzenesul fonam
iE:IfaExarrpIe St?/uct u%/e mz 1JI NWVR (CDCI 3) 27a x 515 d: 1.33 (d, 3H), 2.55
s, 3H), W02004r5973H), 3.50 - r xU (MtH)+ 3.61 (m 2H),P8Tﬁ]$20063106@7(m
H, 4.23 - 4.25 (m 2H), 4.58 - 4.65 (m IH), 4.86 (t, IH, 6.75 b (d,
H, 6.79 - 6.81 (m IH, 6.84 (t, IH), 7.15 (t, IH, 7.33 (t, IH), 7.79
d IH, 812 (s, IH, 8.42 (s, IH), 92% (d, I'H) The preparation of
3-hydroxy-5-{[(15)-|-mathyI-Z-(niethyI_(} 5ethy|]oxy}- N ( 5- _
net hyl pyrazi n-2-yl ) benzan de was described earlier The preparation of
N-(2-{[(l,I-dimethylethyl)(dinethyl)silyl]oxy}ethyl)-2,4-difluoro-

Nmet hyl b ut fe s desgriped oy .
N-(2-ird Biuipte | SR 5 ot hyl Y ZVE yi 1 b YR GEPCE) 4 i £ 1 wor o-
Nnet hyl be2imenesul| f onami de OZQ | i BUr obemzlggi@@ghj,gﬁygs, ?ﬂgj 9.&({) @&, s, |4- 70
mol ) inf DCM (2 l)o “sl 0 0 solution o - er

-butyl (di met hyl)silyl'] o%g} &t hyI)rer%Ij/qt an%a-ﬁle(“{’@éW%:3-6§@¥%¥M@§;ﬁ-ﬁ5 DCM ( 65
m.) and [L0% sodi xi de sol ytion (6(:‘n,rzH),4ae-@Qm,THiwrse@Qm)pmyvar ed
allowed fo warmiop nd stirred for 20 .hqur T epar at e
and the aqueous e-}beftract ed into DCM (Z(dxﬂgoéﬁ)éﬁf%o%fére‘m?rgan cs
were washed with|brine (80 nmL), dried (MySBA)7,33dntH), 2ducetH), Hilvacn, t o gi ve

[ [ cbcd 3) :10.00
(s 66). o3 qol ory oot (er sry. 3 i oy IR T (O & en”
- 7. I

2 11 (i ;;rqfa&:;im;:@mg@tgg s LRSI R, 0l | uor obenzenesy
| f onam de was prepared rn an a gous ‘fashion. The prepafation of _
(2-{[fertmﬂhylyyl@éiMr?eleMn;miﬂyW]md(q;s_}n:’abe:dym)liﬂeteh)r/ll amm_ne was defcrlalrogg iezr;]lr glner.
2;} Eil[ f)lgsb L 'Sﬁe%%}yzlt%h f&@ l]\)—((Zg{'[Hﬁt-(%ﬂe}h%ﬁetyylj'(&ye%hy}) s1?yri']%xy }ne%y\fﬁi4-pc)lifﬁgro-N-

methylbenzenesulfonamide is described below.

1%

N-(2-{[(1.1-Dimethylethyl)(dimethyl)silylJoxy }ethy])-2.4-difluoro-N-

methylbenzenesulfonamide

0. .0 J<
| 7SN
F F

2,4-Difluorobenzenesulfonyl chloride (1 g, 4.70 mmol) in DCM (2 mL) was added slowly
to a solution of (2-{[fert-butyl(dimethyl)silyl]oxy )} ethyl)methylamine (980 mg, 5.17
mmol) in DCM (65 mL) and 10% sodium hydroxide solution (65 mL) at 0°C. The reaction

was allowed to warm to RT and stirred for 20 hours. The DCM layer was separated and the

10

15 aqueous re-extracted into DCM (2 x 50 mL). The combined organics were washed with
brine (80 mL), dried (MgSOx), and reduced in vacuo to give the desired compound as a
colourless oil (0.7 g). 'H NMR & (CDCls): 0.00 (s, 6H), 0.83 (s, 9H), 2.91 (s, 3H), 3.24 (t,
2H), 3.73 (t, 2H), 6.87 - 6.96 (m, 2H), 7.82 - 7.88 (m, 1H)

20 N-2-{[(1,1-dimethylethyl)(dimethyl)silyl]oxy} ethyl)-2,4-difluorobenzenesulfonamide was

prepared in an analogous fashion.
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Exanpl e 28:
- Met hyl ~- f met hyl oxy”et hvl | oxyl
awpanen2397gl ) oxyl - -1 H pyrazol

-S-r O net hvM oxo- S*- di hvdro- 2

- 3-yl benzam de Tr iPCircm0@o@issec aci d

-1 ({3-{[(215) -1 net hyl -
| oxy) et hyl ] oxy}-5-[ (3- net hyl - 4- oxo- 3, 4-di hydro-2

nzoxazi n-7- yI)oxy]phenyl}carbqgio)anlno]-I

| e-1-carboxylate (190 ng, 0.34 in DCM (12 nL) and stirred at
hours. The sol vent was renoved in vacuo and DCM (20 nL) added and

ure mashed with water (20 nL), saturated sodi um bi carbonate

0— brre—{20—)—dr+ed—{(MySO)—and reduced N vacuo to
%@39?56 conpoundﬁggﬁa white solid (54 ng). 1H NMR CcDCl 3) : 1.32
3. 09 6s, 3 %Nﬁ@ﬁséﬂcl 3.0 (s, sHH 083 208 ¢q, F)2 ,3- 4.63 (m
3@ ,,2252 A ) BRE ?% (S%? e80T 1. 6 85
7 ? :3,152@3 H)iHO(tthé%ﬂ H'})\Z 5 - (78,2 IH), 9.46 (s,
65 (s, IFD nfz 45@m(M®FD+The fol | ow ng conpounds were| synthesi sed
&l chus fashion- he preparati-eon—of 11 1-dimet h\ll et h\lL

[(I'S)-I-methyl - 2. (nethyloxy)ethyl]oxy} 5-
yirhép@fiﬁaﬁmﬂﬁfféziwt%%u%kddﬁneﬁxymw TRyl nothylanink %@ B¥cribed
I)anlno]-IprrazoIe- carboxyla i s 'descri bed bel ow.
teaflidt hv -rdS-ir p ~-1-nethyl-

0
ars [Qﬁhﬁi*%eﬂéﬂeﬁg%?;(E%%@*%&é‘ 3 Bhemamine vios prepared i n alogops oo
xﬁ%hpm | -Chloro-N, N, 2-trinethyl-I-propenylam ne (0.13 nL, 0.97

H " £ (T /1
ddedto—a—sott OTro=1 (1
ﬁ@ cr nethylox;?@gﬁy

| ] oxy}-5-[ (3-nethyl -

4- 0x0- 3, 4-di hydro-2

=nzoxazn n- -yI)o>MM@(@mlmo((Qéﬂ5og4(Q9ﬁﬁ1mml) n DCM (10 ni)
ed forol kour. 1 am no- |

t hen

o8 2905, 26, 55 Wre)

&N car byl at e

Example 28: 3-{[(1.5)-1-Methyl-2-(methvloxy)ethvl]loxy}-5-[(3-methyl-4-0x0-3.4-

dihydro-2H-1,3-benzoxazin-7-vl)oxyl|-/N-1H-pyrazol-3-ylbenzamide

Trifluoroacetic acid (2 mL) was added to a solution of 1,1-dimethylethyl 3-[({3-{[(1S)-1-
methyl-2-(methyloxy)ethyl]oxy }-5-[(3-methyl-4-0x0-3,4-dihydro-2 H-1,3-benzoxazin-7-
yl)oxy]phenyl}carbonyl)amino]-1H-pyrazole-1-carboxylate (190 mg, 0.34 mmol) in DCM
(12 mL) and stirred at RT for 2 hours. The solvent was removed in vacuo and DCM (20
mL) added and the mixture washed with water (20 mL), saturated sodium bicarbonate
solution (20 mL), brine (20 mL), dried (MgSO,), and reduced in vacuo to give the desired
compound as a white solid (54 mg). "H NMR & (CDCls): 1.32 (d, 3H), 3.09 (s, 3H), 3.40
(s, 3H), 3.47 - 3.63 (m, 2H), 4.56 - 4.63 (m, 1H), 5.16 (s, 2H), 6.52 (d, 1H), 6.71 - 6.74 (m,
1H), 6.81 (t, 1H), 6.85 (s, 1H), 7.18 (s, 1H), 7.37 (s, 1H), 7.49 (s, 1H), 7.92 (d, 1H), 9.46
(s, 1H), 9.46 (s, 1H); m/z 453 (M+H)"



pyridine (0.1 1 nL, 1.29 nmmol) were added and the reaction stirred for a

further 45 mns then reduced in vacuo and partitioned between ethyl
The aqueous | ayer was furt hePCexdBaei@u8s7nt o

acetate (50 nL) and the conbi ned organics washed with water (50 nL),
and reduced in vacuo. The crude oil
el uting vmtll ﬁlo 100% et hyl acetate in isohexane,

(50 nmL) awmo 20@mt1e697¢50 nl) .

et hyl

brine (50 m),
chromat ographed on silica,

dr

ied (MySO4),

a

was

cetate

to give the desired conpound as a gol den oil (0.19 g. 1H NWR d (CDd 3)
132(d 3H), 1.63 (s, 9H), 3.10 (s, 3H), 3.40 (s, 3H), 3.48 - 3.60 (m
4.56 6.73 - 6.76 (m IH),

6 83 (t. 15§ ﬁ’ﬂg&ﬁ’%@om?% %VC%GB?@"“I%B”? ‘%’f%q fasﬁm 7.95 (d, 1H), 8.00
(d I H), Exﬁlﬁp(es Stideturiel z 551 ((Mekd) | fH Nmm(@gnlce;)hyl

[({3 [ ITLCII_yI 4 X0 3,4 UI“yrlrn J |, ||1_u1\91_' & 4 "!\CX"] 00
[(3)-tety Z drofuran 30yl %Jf{b Aﬁf }ca?l:?olﬁ )23,(,171&51]); %ﬁ%a’fzgélé
LF?E boE(_/: ate ﬁnlc ol [(KM+H)h (m, 4H), 4.93 - 499((jm 1H&,5 A7 (s, 2H|),653
3- 3-[ (I -methylie 5-[ (13- met hyl - 4- 0x0; 3, 4-di - -
benzoxazin- 7-yl )oxy,i nyl } car bgnyl ) am hlo]ﬁﬂ’ )6(212- éyﬁ?z%%{%cé’r E%&??%t el were
prepared|in an anal ous fashi on. The péeddr ati GNHf7.26,-T-24i(melH)yl. Sty
3-am no- || H pyrazol e-1 -carboxyljate is yl et hyl
3-am no- | 1 H ovra'ol e- 1 car boxyllate | Hi %ﬁg%&egﬂgﬁ?f@g 1(}%2%) d@éﬁgp nmol )
was di sspP#ed in Egjg w Q0IB3 and | briekit(édHM 303 (S 6H), Grﬁﬁhydr(miéHQZOG ng,
5.15 mmol) foll oyed g |f I 3 n - butyl
di carbonate (1.12 g, bg mml) (9% h(ﬁlg{leivﬁ[) 9513@ Icf{)in as rlqng bver 5
m n and the react|i _?ﬂg@s al l oned to war A7t 6 lﬁﬁ(ﬁﬁ%(eriﬁéﬁalﬁlﬁ%émaﬁ#@l rred
for afurther 2 h. eaction was takemfy )upéw@ m)t ggpgdeg{)agg@@um)sodl um
hydr ogencar bonat e (50 mL) and etlhyl acet 00 Thé organic | ayer
was sepafated then dried (MySO4)|, filtelt®# (&nlé1 evaporat ed. Pur| ficatipn by

col um chromat ography (eluting With 171 ethyl acetate :hexanes to neat

ethyl acetate) afforded the title conpound 117 ) as a white
The preparation of 1,1-dimethylethyl 3-[({3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy}-5-

[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]phenyl } carbonyl)amino]-1H-
5  pyrazole-1-carboxylate is described below.
1,1-Dimethylethyl 3-[({3-{[(15)-1-methyl-2-(methyloxy)ethylloxy}-5-[(3-methyl-4-oxo0-
3.4-dihydro-2H-1.3-benzoxazin-7-yDoxy]phenyl}carbonyl)amino]-1H-pyrazole-1-

carboxylate

10
1-Chloro-N,N,2-trimethyl-1-propenylamine (0.13 mL, 0.97 mmol) was added to a solution

of 3-{[(1S5)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(3-methyl-4-0x0-3,4-dihydro-2 H-1,3-
benzoxazin-7-yl)oxy]benzoic acid (0.25 g, 0.65 mmol) in DCM (10 mL) and stirred for 1
hour. 1,1-Dimethylethyl 3-amino-1H-pyrazole-1-carboxylate (0.18 g, 0.97 mmol) then
pyridine (0.11 mL, 1.29 mmol) were added and the reaction stirred for a further 45 mins
then reduced in vacuo and partitioned between ethyl acetate (50 mL) and water (50 mL).

15

The aqueous layer was further extracted into ethyl acetate (50 mL) and the combined
organics washed with water (50 mL), brine (50 mL), dried (MgSOQ4), and reduced in vacuo.



solid. IHNWR d (CDA3) : 1.62 (s, 9H), 4.00 (br. s, 2H), 5.81 (d, IH,
7.82 (d, IH) The preparation of 3-{[(I"S)-1 -nethyl-2-(nmethyl oxy)ethyl]
oxy} - 5- [ (\8ormadmeks74- oxo- 3 , 4- di hydro-2H |, 3- benzoxazi nPTTHEB2006y00I088MZ 01 C
acid is described bel ow

3-{rri”-1-Methyl -2-rmethyl oxy)ethyl | oxyl - 5-rr3-net hyl - 4- oxo- 3. 4- di hvdr o- 2
H 1. 3- benzoxazin-7-yl)oxylbenzo ic ac A m xture of

3- hydroxy-5-{[(l)-I-methyl -2- (et hyl ox ?%t hyI]oxy}benzoic acid (175 ny,
0.77 mol ), 7-fluoro-3- rrethyl-2 3-di hydro 4 HI, benzoxazm 4-one (141 nyg,

0. 77 nmmol ), and. pot assi.um carb 243 cetonitrile (5

m) was s%]i1 %ED?I%WQS%I%P 9\%\2} 5 é’gé{l eh?g‘%}%é%f %h}ﬁgﬁ%s “then reduced

in vacuo Reltkxeid)y g1ﬁ@ﬂ1teﬂ§§reﬁ5@mﬁ&ﬁnd&§d%dldeﬂ_ b@(onyg)uhemm septegt 2 h wat er
er acidif ric_ acid and extracted into

mL th
rhyl e ekbgE) (BHERBII0 (CTHD. SR AL DI EmAD e Tas el & . br f ne (50
m), drieg;g b%%[)jl)e 548(80'115);@'#?9@ 76@mvﬁii @8@% @Hye/ d7her giegh,Re, £ePound as a

brown oi l

r(l.s)x1I- ?ré@ ki ll%, 7&@@9%@%@%3@@}(@@&0:1@ Sé&(M B[ (1

1S) - 2- Met hoxy- (| - met hyl et hyl ) oxy] - 5-{[ phenyl net hyl ] oxy} benzoic acid (25.2 g
79.7 mmol) was dissolved in ethanol (200 nL) and the reaction was bl anket ed
wi t h ar gohl-Dlithe®yRalyll a{I({BFf_(:bmethlyh#maB «ﬂllﬁnrgpfmhs-bmwimﬁd/lbhﬂ -§-eacti on

2t mospher B0 YR BGACFof TS or B AR Jy B PRVl B and ¢ ne

vol ati | es1,1enmyagleth] y@(qBup(ltxﬁetﬁylwlyt)dsb@]m[@iﬁﬁﬂmyas oaosm dikydrg2m-wBi ch sl ow y
crystallised on, stapdin % 21 (d, 3H), 3.29
(s, 31§, Bt QX%ZW-YD%YH%@M%%GMYDlenol Aﬂsyrm -piboxylate Werte propaged’ 6 91 (t,
IH), 6. 951n(§n:anhl'6%@us%asf1ﬁ)n(5 IH), 12.77 (s, IH; mz 225 (MH) The

gr ngg?t th?mgﬂﬂmy (1 - met hy/et hyl HOXMR €CD€bhenyl met hyl ] oxy} benzoi ¢ a¢i d was
descri beg—eartier O 2, |5 8: 1.64 (s, 9H), 2.10 - 2.29 (m, 2H), 3.10 (s, 3H), 3.90 - 4.01
) \Q)L i (M-HY | (m, 4H), 4.93 - 5.00 (m, 1H), 5.19 (s, 2H), 6.55 (d, 1H), 6.73
oy - 6.78 (m, 211), 7.06 - 7.09 (m, 2H), 7.18 - 7.20 (m, 1H), 7.96
° (d, 1H), 8.01 (d, 1H), 8.62 (s, 1H)
- 2 O "‘Z7< 521 | 8: 1.35 (d, 6H), 1.63 (s, 9H), 3.10 (s, 3H), 4.55 - 4.61 (m,
©/‘L (M-HY | 1H), 5.18 (s, 2H), 6.54 (d, 1H), 6.73 - 6.77 (m, 2H), 7.05 (t,
Joon 1H), 7.08 (d, 1H), 7.20 (t, 1H), 7.95 (d, 1H), 8.00 (d, 1E),
° 8.60 (s, 1H)

The preparation of 1,1-dimethylethyl 3-amino-1H-pyrazole-1-carboxylate is described
below.

15
1.1-Dimethylethyl 3-amino-1H-pyrazole-1-carboxylate

1H-Pyrazol-3-amine (428 mg, 5.15 mmol) was dissolved in DMF (5 mL) at 0°C and
treated with sodium hydride (206 mg, 5.15 mmol) followed by stirring for a further 30 min.
20  Warmed di-tert-butyl dicarbonate (1.12 g, 5.15 mmol) was then slowly added via syringe

over 5 min and the reaction was allowed to warm to room temperature and stirred for a



The preparation of 3-[(3-nethyl-4-o0xo-3, 4-di hydro-2

H |, 3-benzoxazi n-7-yl )oxy] -5-[ (35) - tetrahydrofuran-3-yloxy]benzoic acid is
descri bedwbeb@n2s®2r ( 3- Met hyl - 4- oxo- 3, 4- di hvdr o- 2 H 1. 3POEGRR@EG2I0M887 - V|
"Joxy]-5-r("3 r)-tetrahvdrof iiran-3- onxyibenzoic acid Lithium hydroxide
nonohydrate (13 ng, 0.3 nnDI) in water (2.5 niL) was added to a sol ution of
nmet hyl 3-[ (3-net hyl - 4- oxo- 3, 4- di hydr o- ﬁ

H |, 3-benzoxazin-7-yl)oxy]-5-[(3,9)- @?ahydrofuran 3-yl oxy] benzoate (0.12
g, 0.3 mol) in THF (5 nL) and stirred at RT for 20 hours. The THF was

renmoved | C nd _the aqu ayer washed. .with eth tate (50
m) to reﬁg@%i%ﬁ;ﬁwggﬁpa? g%F ?Hg”ﬁéﬁgﬁ@§QQﬁﬂﬁsﬂﬂ@n ¥¢85?¥@@ %ﬁﬁaéxtﬁacted
into et hyinlaam éthyl ac@ate (56D ML). Thyvaphsid [yt Wadiepattted BRnkibd (Mp$@L, (MySH4) ,
and the s (gennved in vacuo to ?lve t he desired conmpound as _a white
solid ( 118 ‘51“‘“ aRgRicd {ueitiegtion by columy chromageeraphy 911115111% with {:1&ghyl3p) | 3. 89
- 4 0? ( nﬁltceéhlt@ hexﬁn&‘lo nea? e@@l e(c@%ateb Ebf@)rdgd t:la(z ti€18 c%ﬁﬁ&mdgl %é)das alvll'ﬂlt’e 6. 22236-
n1 m z

( M+H) <(11|d- ’%NMR ét(@?C}HéMl(g 9[P()34 ﬂ@(bmys 2H), &, kH)d7 r89 dd,dHa
H1, 3- benzoxa2|n 7- yl)oxy] benzoic acid was prepared in an anal ogous
fashion.The preparation of methyl 3-[(3-nethyl-4-o0xo0-3,4-di hydro-2

H |, 3- benTixx@aeparationydBeff (1]5)- 1%ﬂt&ﬁ&)(ﬂeﬂtyﬂ@dy&&ﬂhtﬂ]‘ouypﬁ{&mbmﬂw}-bﬁngat eis

Eficglggg%§¥%?%%{$% ¥§?§F“% g§§ﬁ¥£&$€%F§ﬁ§8W8g &% 2onxbeenzoate A

m xt ure of nethyl 3- hydroxy 5- [(3>S) t et rahydr of uran- 3-yl oxy] benzoate (184
, 0,77 2 3- dlh dro-4 H1, 3- benzoxa2|n 4-one (140
o 07 ST AW e

(5 n) Wﬁ&g@&h&ﬁﬁﬂvbamﬁbﬁ%gmQ&ﬁve reactor at 160C for 10 hoursvthen reduced
in vacuo and ethyl acetfate (50 nliL)

0O

N
O

A mixture of 3-hydroxy-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy } benzoic acid (175 mg,
0.77 mmol), 7-fluoro-3-methyl-2,3-dihydro-4H-1,3-benzoxazin-4-one (141 mg, 0.77

15 mmol) and potassium carbonate (321 mg, 2.32 mmol) in acetonitrile (5 mL) was stirred in
a microwave reactor at 160°C for 16 hours then reduced in vacuo and ethyl acetate (50
mL) added. The mixture was washed with water (50 mL), the aqueous layer acidified with
1M citric acid and extracted into ethyl acetate (2 x 50 mL). The combined organics were
washed with brine (50 mL), dried (MgSOs), and reduced in vacuo to give the desired

20  compound as a brown oil (0.24 g). m/z 453 (M+H)*

3-Hydroxy-5-{[(15)-1-methyl-2-(methyloxy)ethyl]oxybenzoic acid

0
MeO/\ro
OH
3-[(15)-2-Methoxy-(1-methylethyl)oxy]-5-{ [phenylmethyl]oxy} benzoic acid (25.2 g 79.7
25  mmol) was dissolved in ethanol (200 mL) and the reaction was blanketed with argon. 10 %

Palladium on charcoal (2.0 g) was added and the reaction vessel was flushed twice with



added. The organics were washed with brine (50 nL), dried (MJSO™4), and
reduced in vacuo and the crude oil purified by chronmatography on silica,

el uti ng woho@02597280% et hyl acetate in isohexane, to giPce/GHe0dd®S$87ed
conmpound as a colourless oil (0.12 g). IHNWR d (CDC 3) : 2.10 - 2.29 (m
2H), 3.10 (s, 3H), 3.87 - 4.03 (m 4H) 3. 90 (s 3H), 4.94 - 4.98 (m |IH),
5.17 (s, 2H), 6.51 (d, IH, 6.71 - ?iiﬁm , 6.78 (t, IH), 7.31 - 7.32
(m IH, 7.34 - 7.35 (m IH, 793(d' mz 400 (M+H) + Met hyl
3-[(I-rmethyl ethyl)oxy]-5-[(3-nethyl -4-oxo-3, 4-di hydro 2 H1,3-benzoxazin-7-

yl ) oxy] be ate was e i.n an anal ogous fash aration of methyl
3- hydroxy ?%e§)gaf %"t@%ﬁ’&flfﬁ St ¥pdes a@?%%@?}beé%%ﬁ'gﬁogﬂé fcgelgg‘ro %el ow. Y
Met hyl  3- Mﬂp@ms $ittbrcd DMtaal Motk weadved iy baruy td ge@a@@t@u&ﬁgoa%myadl um on
carbon (1.2 g) was added to a m xture of pethyl 3-

[ (phenyl nglfrﬂwh}@)éﬂwlgg{y@tgﬂgyd pettradiefl 6f ®-an- 3- yl oxy] benzoate (12 g, 36.54
mol ), i nyethan I Ngler T i I The
flask was ngacugt (é%%%%gltélrg SjH) @?Bgé?g@rjéﬁ dae%“wgﬁg?(ﬂj EH:))gAg% HTEEI m xture
was sthrreds{ptHR0.Mdyrisl), 4.93 ¢t,dr}§d9 Th(solidh 1287 (s, éH; )m/aaas tMdl)sol vent
renoved in vacuo to give the desired conpound as a white solid (8.41 g).
IHNMR d (CDCI3) @ 2.11 - 2.31 (m 2H), 3.92 (s, 3H), 3.94 - 4.10 (m 4H),
4.98 - 5 (Dlle freparhtidn, ofB- @F&(ﬁmembhy-(lﬁn&ﬁyleﬁlyl)bm 5-{{pHddymefhyl Rxg Yoenddid , 7. 18
- 7.20 (m .f;?%] mz 237 (MH) The preparation of nethyl

3- [(phenyF“f‘r‘é yfsserbad-egtlier3 ) - t et r ahydr of ur an- 3- yl oxy] benzoate was

descri bed Tﬁ@ﬁﬂepﬁatm@@mpﬂ(ﬁn%& 1-3=0lx63;4MBh b -24E pz%e&oﬁaghm@dyo@yﬁs -[(38)-

H 1. 3- benzoxazl n- 7- vhoxy |V—(5 nmet hvl pvrazin-2-vl) -

et r ahV@ir of%ﬁbﬂf@lvm&(vl%ﬂh%mcd@d%é@%ﬁwe@éﬁb&hate (489 rrg, 1.5 mol) was
added to a solution of 3-hydroxy-N(5-

nmet hyl pyrazi n-2-yl)-5-[(35)-tetrahydrof uran-3-yl oxy] benzam de (157 ng, 0.5
mrol ) and3-[(3-Methyl-4-0x0-3.4-dihydro-2H-1.3-benzoxazin-7-yl)oxy]-5-[(3S)-tetrahydrofuran-3-

yloxylbenzoic acid

OH

0
o] 0O
|/
N
]

15  Lithium hydroxide monohydrate (13 mg, 0.3 mmol) in water (2.5 mL) was added to a
solution of methyl 3-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-[(3S)-
tetrahydrofuran-3-yloxy]benzoate (0.12 g, 0.3 mmol) in THF (5 mL) and stirred at RT for
20 hours. The THF was removed in vacuo and the aqueous layer was washed with ethyl
acetate (50 mL) to remove any impurities. The aqueous layer was acidified and extracted

20  into ethyl acetate (2 x 50 mL), washed with brine (50 mL), dried (MgSOs), and the solvent
removed in vacuo to give the desired compound as a white solid (110 mg).

"H NMR & (CDCls): 2.13 - 2.30 (m, 2H), 3.11 (s, 3H), 3.89 - 4.04 (m, 4H), 4.94 - 5.00 (m,
1H), 5.17 (s, 2H), 6.53 (d, 1H), 6.72 - 6.74 (m, 1H), 6.82 (t, 1H), 7.37 - 7.39 (m, 2H), 7.95
(d, 1H); m/z 386 (M+H)"

25

3-[(1-Methylethyl)oxy]-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-

yloxy]benzoic acid was prepared in an analogous fashion.



7-fluoro-3-nethyl -2, 3-di hydro-4H-1, 3- benzoxazi n-4-one (100 ng, 0.55 mmmol)
in acetonitrile (5 n.) and the stirred m xture heated at 16Q0C in a

m cr owavewoeaavas97or 18 hours. The m xture was cool ed POTKB2aswhopssessur e,
the acetonitrile renoved in vacuo and the residue partitioned between water
(25 nmL) and ethyl acetate (50 nL). The organic | ayer was washed with brine,
dried (MgSO4) and evaporated to a resi q§ whi ch-was chr omat ographed on
silica, eluting with ethyl acetate, g ve a solid which was crystallised
fromether to give the desired rraterlal (53 ng). IHNWR d (CDA3) : 2.1-2.2
(m 2H), 25(53H) 3.0 (s, 3H), 385395(m 2H) 3.95 (d, 2H), 4.9 (m

I , 5.1 11 U&Slfl,un,aﬂr‘/”l ] 6—F u,!H), ,7_n‘-_~/r*| ] ,
> (d §|5)r"°§“’6( I H) | MHZp sl?”%“@qfﬁs M. 9.45 (s. IH): AN

(MrH) +. TThe prepapations|eg 5 135 (d 6H),3 11 (s 3H),459 (septet 1H), 5.17 (s, 2H),

7-f 1 uor o 3- myt°hghy= 24 3- dlrﬁ&%ﬁ- . 3- ben in-4-0

hydr oxy- N- ( 5- netiyl pyr azi| it Y| )65§ (f (1§%§)721’ét7§ Qﬁ)}a@&f&}r(hhHB@? o%34 Benzani de
wer e des,rlrb Bar | i er Exanpl g 130,7.43 - 7.44 (m, 1H), 7.94 (d, 1H)

3-[(9-Ch of o 2 met hyl - 5- 0x0- 2, 3, 4, 5-tetrahvdro-1, 4- benzoxazepi n- 8-
vDoxyl -i \/—f§- nmet hyl pyr azi n-1-yliVS-ff S*-tetrahvdrof uran-S-yl oxyi benzam deCes
i um car bonat e (489 ng, 1.5 mvol) was added to a sol ution of 3-hydroxy-N(5-

menyl pyrazj n- | )-5-](3S t xahydr of ur an- 3- benzam de (157 ny, 0.5
mol ) anolzfge BIKP rt&?@frrﬁﬁl&%lé [53 -Frgthprlyf-ox0- é»%ﬁl%gfé % BB ZEDPRLIS (2

H) - one (291%(63%tetﬁhy§§om§m3).y1bﬁy]a&%eersicregérﬁ)e&ﬁelmv) and the stirred mxture
heat ed at Cin m crowave reactor for 8 hours. The m xture was cool ed

to RT and pressure the acetonitrile rem)ved in vacuo and the residue

partiti ongglyhs cel al O)( % . The organic
| ayer was Wa a residue

) YL F-DXO: R
whi ch vvas_e@hhxm&mgm—oal ica, eluti ng with et hyI acetate, to give
the desired material (59 ng). 1H NIVR d ( 3) : 2.1-2.2 (m 2H), 2.5

(s,3H), 3.2 (s, 3H), 3.5 (t, 2H),
O

r
_N. Ij
0

A mixture of methyl 3-hydroxy-5-[(3S)-tetrahydrofuran-3-yloxy]benzoate (184 mg, 0.77
10 mmol), 7-fluoro-3-methyl-2,3-dihydro-4H-1,3-benzoxazin-4-one (140 mg, 0.77 mmol) and

=

potassium carbonate (214 mg, 1.54 mmol) in acetonitrile (5 mL) was stirred in a
microwave reactor at 160°C for 10 hours then reduced in vacuo and ethyl acetate (50 mL)
added. The organics were washed with brine (50 mL), dried (MgSOs), and reduced in
vacuo and the crude oil purified by chromatography on silica, eluting with 30% - 80%

15  ethyl acetate in isohexane, to give the desired compound as a colourless oil (0.12 g).
'H NMR § (CDCl3): 2.10 - 2.29 (m, 2H), 3.10 (s, 3H), 3.87 - 4.03 (m, 4H), 3.90 (s, 3H),
4.94 - 4,98 (m, 1H), 5.17 (s, 2H), 6.51 (d, 1H), 6.71 - 6.73 (m, 1H), 6.78 (t, 1H), 7.31 -
7.32 (m, 1H), 7.34 - 7.35 (m, 1H), 7.93 (d, 1H); m/z 400 (M+H)"

20  Methyl 3-[(1-methylethyl)oxy]-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-

yl)oxy]benzoate was made in an analogous fashion.



(m 2H), 3.95 (d, 2H), 4.5 (t, 2H), 4.9 (m IH, 6.6 (s, IH, 6.75 (d, IH),
7.0 (s, IH, 7.15 (s, IH), 7.75 (d, IH), 805 (s, IH, 8235 (s, IH, 9.45
(s, |H); wbhz2o&2B5¢78MH) +. The preparations of PCT/GB2006/001887

3- hydr oxy- N- ( 5- et hyl pyrazi n-2-yl )-5-[(35)-tetrahydrof uran- 3-

yl oxyj benzam de and 9-chl oro- 8-fl uor o- 4- net hyl - 3, 4- di hydr o-

1, 4- benzoxazepi n-5(2H) - one were descrllg@d earlier. Exanple 31:

i V-(5-Met hyl pyrazin-2-yl"')-3-f(Il-oxo-I 3, 4-t etrahydr oi soqui nol i n- 6-
yl)oxyl -5-f(3 )-tetrahvdrof uran-3-vl oxyl benzam de Cesi um carbonate (812 ny,
2.50 nmol) was added to a solution of 3- hydroxy N-(5-

met hyl py yH)=5-1(Bg)=tetrghyrl 3=ytoxyibenzanmrde (262 1yg] 0.83
nmol ), 6} §K5PC{HDe 4- di hyjp{é 2H-|i yo%%gﬁ)@ -one (226 ng, 1.0 nmol), copper

(1) iodide (158 F 0. 83| 81Dl ) [2830.32(R2618), 6.09 & 3NNy, 33, 455 epl andd)one

(0.7 nm,| 3.3 °in NWP i) d tir m e t 160C in
a m crowave feattor for 3(1\%1(9)%%s.i%Zhggcﬁi(%dh%%ﬂd?'gygr\%sﬁ?%lﬁgrg%)’th ough
di at orraceort h and the filter2gpaddvastipd’.ihar®ughll), Wi @, DOM and
met hanol iltrate was concentrated in vacuo, water (20 nL) was agded

to the re5|3ue and the mxture lextracted wwth ethyl acetate (3 x 50 ni).
The conbi ned organic phases were washed with vvater (2 x 10 mL), brine (20

drie A dev ed i oduct .was
chr ormat og?]é‘bWNgBa g In?e %ﬁ%éqﬁﬁgﬁé@hﬁhﬁﬁr CEH21%E hanol in DOM
to give ta@cﬁ&ﬁlyeﬁdv_corrpound a white solid (190 ng) NVR d (CDA 3) @ 2.17
(IH, , 2.22 - 2.29 (IH m, 2.56(3H, s), 2.94 - 3.02 (2H, m, 3.49 -

3.59 (2H, m), 3.90 - 4.01 (4H, m), 5.00 (IH s), 6.01 (IH s), 6.77 - 6.80

IH M, fe ’ i 7.26 (IH d), 8.06 (IH,
<(:|) 615 (ﬁll El%wwdm%)’”@ﬁ@et&hmoﬁ}an ylvﬁﬁ"@%ﬁoﬁ?)z 461 (M(+H)+ 450 (MH§ The

preparation of 3 hydroxy N- (5- et h %yra2| -2-yl)-5-1(39)
-t et rahydr of uran-3- yl oxyj benzamd§ ?ri bed earlier.

G'J

10% Palladium on carbon (1.2 g) was added to a mixture of methyl 3-
[(phenylmethyl)oxy]-5-[(3S)-tetrahydrofuran-3-yloxy]benzoate (12 g, 36.54 mmol), in
10  ethanol (80 mL) and THF (80 mL) in an argon filled flask. The flask was evacuated and
the atmosphere replaced with hydrogen. The mixture was stirred for 20 hours, filtered
through celite® and the solvent removed in vacuo to give the desired compound as a white
solid (8.41 g).
"H NMR & (CDCl): 2.11 - 2.31 (m, 2H), 3.92 (s, 3H), 3.94 - 4.10 (m, 4H), 4.98 - 5.01 (m,
15 1H), 6.57 (s, 1H), 6.65 (t, 1H), 7.10 - 7.12 (m, 1H), 7.18 - 7.20 (m, 1H); m/z 237 (M-H)’

The preparation of methyl 3-[(phenylmethyl)oxy]-5-[(3:S)-tetrahydrofuran-3-

yloxy]benzoate was described earlier.

20



Exanpl e 32:

3-r(4- Met hyl -5-o0x0-2, 3.,4,5-tetrahydro-1, 4- benzoxazepi n- 8-yl ) oxyl - 7V- 1
Hpyr azol -w8-29é6/88547¢3 ) -t et r ahvdr of ur an- 3- yl oxyl benzam decI/GB2Dyvaeid3y| et hyl
3-1({3-[(9-chl oro-4-nmnet hyl - 5-oxo0- 2, 3, 4, 5-tetrahydro-| , 4-benzoxazepi n-
8-yl )oxy]-5-[(35)-tetrahydrofuran-3-yl oxy] phenyl } car bonyl ) am no] - |

H pyrazol e-| carboxyl ate (107 ng, 0.17 | ) was dissolved in ethanol (4 nl)
and amoni um formate (125 ng, 1.7 nmol as added in one portion. The
reaction was blanketed with argon and 10% pal | adi um on charcoal (30 ng) was
added. The LN ) .0 f b S GLowave

react or t¥fet washed wel |

with et hamthv&m‘aﬂuémﬂmr|gm4tarmauﬁuraﬁhs-vwwﬂﬁnﬂixﬂmCt was chr omat ogr aphed
on silica, eluting wth a gradient of 0-10% nmethanol in DCM to give the

desired conpound as a white foam (60 np) EE¥ d (CDA3) : 2.12 - 2.29
(2H, m, 3.21 (3H, s), 3.57 - 3<2?£%ﬁ:ﬁ;i%,\ .88 - 4.02 (5H, m, 4.41 (2H,
70

t), 4.99 (IH m, 6.58 (IH d), #5 (IH, m), 6.76 - 6.79 (IH m,
6.81 (IH, d), 7.19 (IH, s), 7.27.(lH [ 7.51 (1H, d), 7.85 (IH, d), 9.23

s),
(IH, s); mz 465 (MrH) +, 463 gzg;gf;ﬁ preparation of 1,1-dinethylethyl
3-[({3-[(9-chl oro- 4-net hyl - 5- 3, 4, 5-tetrahydrol,
4- benzoxazepi n- 8-yl )oxy] -5-[ (3" Sp-t et rahydr of uran- 3- onxy]pIienyI}carbonyI)
am no] - | razo rbo ylat is d ri be bel | J-Di l'iylethyl
3-f ({3- r(gg S?TE?OW%‘@? gl%“’és ﬁ‘ﬁégt‘%ﬁ F"j L}WdBB‘Pf 5zepi n-
- vDOXY3 - Smibth$lpytaein a@mcﬂ [Irqmrtatmh%mh@%ryk@ldxﬂb)éhiaﬁﬁﬂmm B2010.8@hmbl) and

H pyrazol e-| car boxyl at e Qr o- -2 trlnethylpropenyfanlne (0.09 ni,
0.37 mTDI -fmggo %—a@éﬁdflé -djhydso-4H; l3rbepzoxazin-4-one (100 mg, 0.55 mmol) in

3-[(9-chl Qd'e%nﬂnlr;ﬁg bl Y- @ﬁ%os'tlgﬂe@nﬁlxtéreth%&é@gm%b% ina mlcrowave reactor for 18

1, 4- benzoxazepi ylI")oxy] -5-[(3>S)- tetrahydrofuran-3-yl oxy]|benzoic acid
(145 ng, oy Thamixturewdaoples iR andpresduee, theacetpuitrile tenaved iratac®rafdor 30 -

40, it A Pl BT TR e oI,
10  layer was washed with brine, dried (MgSOj,) and evaporated to a residue which was
chromatographed on silica, eluting with ethyl acetate, to give a solid which was
crystallised from ether to give the desired material (53 mg).
'HNMR & (CDCly): 2.1-2.2 (m, 2H), 2.5 (s,3H), 3.0 (s, 3H), 3.85-3.95 (m, 2H), 3.95 (d,
2H), 4.9 (m, 1H), 5.1 (s, 2H), 6.45 (d, 1H), 6.65 (d, 1H), 6.7 (d, 1H), 7.05 (d, 1H), 7.2 (d,
15 1H), 7.9 (m, 1H), 8.1 (s, 1H), 8.4 (s, 1H), 9.45 (s, 1H); m/z 477 (M+H)".

The preparations of 7-fluoro-3-methyl-2,3-dihydro-4H-1,3-benzoxazin-4-one and 3-
hydroxy-N-(5-methylpyrazin-2-yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide were
described earlier.

20
Example 30: 3-[(9-Chlore-4-methyl-5-0x0-2,3.4.5-tetrahydro-1.,4-benzoxazepin-8-

yDoxvyl-N-(5-methylpyrazin-2-y1)-5-[(3.5)-tetrahvdrofuran-3-yloxy|benzamide

Ly
Qﬁj@




the reaction stirred for 2 hours at RT. The reaction m xture was evapor at ed
in vacuo and water (20 nlL) added. The m xture was extracted wth ethyl

acet at e (Oxo@i2pd7p, washed with I N hydrochloric acid (20TmB2006200880 ur at ed
sol ution of sodi um hydrogen carbonate (20 nL), brine (20 nL), dried (MgSOH)
and evaporated in vacuo. The crude product was chronatographed on silica,
eluting with a gradient of O- 5%methan% n DCM to give the desired
conpound as a pale yellow oil (107 ng). z 611 (MH The preparation of

1, 1-di met hyl et hyl 3-am no- | H pyrazole-1 -car boxyl ate was descri bed

earller 3z elra zoxazepi n- 8-v
Doxyl - 5- fpgsrl]%ﬂ%g a?eé ggérgo%fur an&g%a%%didf 0|t(1:°né)\cf?'c}glldmx§ ﬁnm hydr gm de
sol uti on fBthylpgrazin-waH- 5a[c@319dettahyéroﬁmd1m34yh1xy]bfenmdiwdl5311{g( 05 ainhely axdd-

et anyarorsran ot S b e LIS ARG b Bttals BT HeB 5 ") and

wat er (5 fiol) ihReetbERIE (00 L)l\&ﬁi tBé $tirfe@nikidfe eaRd ROLEOSC it Qﬁuc&@\bwént renoved
in vacuo and filtered. gueous m xture was acidjfied usjing

hydr ochl ofsagtontor § howt?lgd%aﬂwwc@ﬂqﬁw Rfcad pressurg,ibe %Cﬁ@nﬁ?ﬂ@é‘?ﬁl%"eéxt r axt
dried (MISQAL.ARM tﬁé’ﬂs@ﬁﬁé gﬁhﬁgne'd'?)e%%'@afepgﬁ'ﬁﬂ@) &nla%t}gﬁée'ﬁa%@(zs@mwm as a

paI e yell ow gl assy

.25 (s, Stgpnic :l_aygriwas \3a gd Wrﬁln%gng drigd @dgSO» amge\(appran:m)to a resiige (WHCS‘lZH) 4 96
- 4.99 35 -
4620t oG Bobcl dl, GtR ibcd fhooclo 28 v ol bl
3-[ (9-chl agp-"4- NMRF&/@CLKJI@XD&Z, ZB(nd-, 23D 1 25 (ssd1y)iB .04, 38D [h apXdy 613643—98— yl ) oxyl -5

itre]; '??%ut 5}1(735”39%94’)2?34@% {o%)}/ét enz?&%ﬁpoﬁg éﬂ(«h?}ﬂp (ﬁé H), 7.15

Net hyl begyz an, C7975((@417H)”905£s 18, 78“335'(); 1'H) @@?(sO!UH) b/ Qiﬁmﬂﬁ) was heat ed
W th potassium car bonaf e 42 met hy
3- hydroxy-5-[(3S)-tet rahydrof uran 3-

The preparations of 3-hydroxy-N-(5-methylpyrazin-2-yl)-5-[(3:S)-tetrahydrofuran-3-
yloxy]benzamide and 9-chloro-8-fluoro-4-methyl-3,4-dihydro-1,4-benzoxazepin-5(2H)-

15  one were described earlier.

Example 31: N-(5-Methylpyrazin-2-yl)-3-](1-0x0-1,2.3.4-tetrahvdroisoquinolin-6-

yDoxv]-5-[(3.5)-tetrahydrofuran-3-yloxylbenzamide

ook

(0]

20  Cesium carbonate (812 mg, 2.50 mmol) was added to a solution of 3-hydroxy-N-(5-
methylpyrazin-2-yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide (262 mg, 0.83 mmol), 6-
bromo-3,4-dihydro-2 H-isoquinolin-1-one (226 mg, 1.0 mmol), copper (I) iodide (158 mg,
0.83 mmol) and 2,2,6,6 tetramethyl-3,5-heptanedione (0.7 mL, 3.3 mmol) in NMP (9 mL)
and the stirred mixture heated at 160°C in a microwave reactor for 8 hours. The reaction

25  mixture was filtered through diatomaceous earth and the filter pad washed thoroughly with
DCM and methanol. The filtrate was concentrated in vacuo, water (20 mL) was added to
the residue and the mixture extracted with ethyl acetate (3 x 50 mL). The combined
organic phases were washed with water (2 x 10 mL), brine (20 mL), dried (MgSO.) and



yl oxyj benzoate (424 ng, 1.78 mmol) at 160C for 2.5 hours in a m crowave
reactor. Water (15 nmlL) and ethyl acetate (20 nL) was added to the reaction
m Xt ure, wbeodeesy7s separated and the aqueous phase ext PaTiGEtoawdvssat hyl
acetate (3 x 20 nL). The conbi ned organic extract was washed with brine (10
nm) and dried (MySH), filtered and evaporated to aresidue which was
chromat ographed on silica, eluting with_40-100% et hyl acetate in isohexane,
to give the desired conmpound as a cl ear3%r| (200 ng). 1H NWVR d (CDC 3) :
2.12 - 2.27 (m 2H), 3.24 (s, 3H, 3.59 (t, 2H, 389(s 3H), 3.90 - 4.03

m 4 4.55 2H) , 96- 6.74 ( 6.79 (d, IH,
(7 24 - . 7. %V&P?Wf ’W@L‘? Pﬁ%iguehéva% qhyolif)laf%@h@é on mhfa ehnrtlzlgmtéa( M+H)H)+ The
preparat i Qﬂﬁ&leﬂ(f oﬂﬂﬁi‘&'@)ﬂetﬁnMﬂD@M 19 plve I ddsRéd @Mﬁﬂ&b‘%ﬂe %1 nzoate
and N-(2- éin ert - but I(d| nmet hyl ) sHyIi%ﬂ\T/I}ethyl )-3-chl oro- 2, d|f uor o-

N- et hyl b Mﬁééc b 2dedH; mad-Bard E»)a%ﬁﬂ G1B3), 2.94 - 3.02 (2H, m)
3-1(2- Met , 3, Y. z hi n-.
UDowyl -6 L g7 PSR, Rn iRl 318 b, o FL O SPU R
azol -3 yI @éhﬁkﬂns&jé %rﬂlﬂtrd)t 706 dheyt7.26 (AH] d), SOQ(IHI,)d)V\EBS acﬂi;ie);i8149 (H—ISO| ution
of 1,1-di ¢+ | - 1, 1-di oxi do- 3, 4-di hydro-2 H 5,
1, 2-benzo % zéﬁ?ﬁ”ﬁ‘léﬁ[é\%g( %ng Fq S) - I - et hyl -
2- (et hyl oxy) et hyl ] oxy} phenyl ) car bonyl ] am no}-1 H pyrazol e-| -car boxyl ate

50 , 0.08 [ 8 and stirred at RT for 2 hours. The sol vent
\(Nas rrrgrmv:gae ?rﬁpﬁggﬂ&?é%@fQ%mﬁ@YIPYW@'WQTSC[(@’)\XﬁEahM§ﬁ’é@ i th water (20
n), a sajlgkAbaiadfletids ABscObeBOMlidtM bi carbonate (20 ni), brine (20 ni),
dried (MgS™4), filtered and reduced in vacuo to give the desired conpound

as a White foam (3 1 ng). 1HNI\/Rd(CDCIB) : 133(d 3H) 2.80(s 3H),
3.40 (s, 39 ) : y

2H), 4.5 in

(s, IH, w tetrahvdrofuran-S-vloxv]benzamlde

Qf;*f”“
ey

1,1-Dimethylethyl 3-[({3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-
15 8-yDoxy]-5-[(35)-tetrahydrofuran-3-yloxy]phenyl } carbonyl)amino]-1H-pyrazole-1-

carboxylate (107 mg, 0.17 mmol) was dissolved in ethanol (4 mL) and ammonium formate
(125 mg, 1.7 mmol) was added in one portion. The reaction was blanketed with argon and
10% palladium on charcoal (30 mg) was added. The mixture was heated to 140°C for 15
minutes in a microwave reactor then the mixture filtered through diatomaceous earth,

20  washed well with ethanol and evaporated in vacuo. The crude product was
chromatographed on silica, eluting with a gradient of 0-10% methanol in DCM, to give the
desired compound as a white foam (60 mg). "H NMR & (CDCly): 2.12 - 2.29 (2H, m), 3.21
(3H, s), 3.57 - 3.60 (2H, m), 3.88 - 4.02 (5H, m), 4.41 (2H, t), 4.99 (1H, m), 6.58 (1H, d),
6.70 - 6.75 (1H, m), 6.76 - 6.79 (1H, m), 6.81 (1H, d), 7.19 (1H, s), 7.27 (1H, 5), 7.51 (1H,

25 d),7.85(1H, d), 9.23 (1H, s); m/z 465 (M+H)", 463 (M-H)



7.41 (s, IH), 7.49 (s, IH, 7.78 (d, IH), 9.59 (s, IH, 10.20 (s, IH; mMz
503 (M+H) + The preparation of 1,1-dinethylethyl

3-{[ (3-[ (\wormadmebo7R, | - di oxi do- 3, 4-di hydro-2 H 5,1, 2- PCT/GB2006/001887
benzoxat hi azepi n-7-yl )oxy] -5-{[ (16) -1 - met hyl -

(et hyl oxy) et hyl ] oxy} phenyl ) carbonyl ] am no}-|I H pyrazol e-1-carboxylate is
descri bed bel ow. 1, 1- Di net hyl et hyI 3-{ Eg | Y2- et hyl -

1, 1- di oxi do- 3, 4-di hydro-2 H-5 , 2- benzdkat hi azepi n-
7-vDoxy1l-5-{rri.y)-I-nethyl -

'rrethylox etliyllox e t

el or o E e AR %@ng@% G P PG SR e 1o
|6—1|- ; o: uti ggﬁ?ﬁ%&ﬁ%pﬁ‘% m)bxyl]-,s|-[(Kiz)(mettdgy?r??lﬁalfllis?%(?tgé}gyglﬁﬁl}carbonyl)ammo] -1H-

2- (et hyIW%OéT 39??8& fs&%q eéﬁélaw(o 22 g, 0.50 rr¥m|) in DCM (8 ni) and
stirred for 1 hour. 1,1-Dinethylethyl 3-am no-| H pyrazol e-I|-carboxyl ate

(231 , 1. 26 nnDI) then pyrldlne (0.1 nL 1.26 mmol ) were added and t he
reacti-on &t Dims SF «‘u!A [ BIH RO Iy IRELRS PPz 3 prietraydre-d S-Benze; a'ure was

reduced ig & RES.- lio?tﬁgﬁg caftiily ARG (ﬁ%gg%%leyl@re added.
The aqueou ayer ] extra e Into ethyl acetate m.) and the
conbi ned carbexylats vvashed vvlth water (50 mL), brine (50 nL), dried (MySO),
filtered and reduced in vacuo to give g gol der} oi | which was

chromat ogr aphed on silica, elutng /E\ﬁ hyl acetate in isohexane
t hen 0-5% nethanol in DCM tofgive S re@7<:)rrpound as a col ourless oil
(50 ng). IHNWR d (CDCI 3) : 1.33 H, 1.63°(s, 9H), 2.81 (s, 3H), 3.40
(s, 3H), 3.49 - 3.60 (m 2H),(:33. a, 2H), 4.21 (t, 2H), 4.57 - 4.61 (m
IH), 6.75 (d, IH), 6.81 (d, I\H), 83 - 6.85 (m IH), 7.08 (d, IH, 7.11
(t, I'H), 7.28 (t, IH, 7.80 ¢d\I1H), 8.01 (d, IH, 8.68 (s, IH; mz 603
(MtH) + The preparation of 1, 1- d?methyl et hyl 3-am no- |

H pyr azol e-dni&a RV iratcthyNRepdeRflind(0@9 mL, 0.37 mmol) was added to a solution of

10 3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-5-[(3S)-
tetrahydrofuran-3-yloxy]benzoic acid (145 mg, 0.34 mmol) in DCM (5 mL) and the
reaction stirred at RT for 30 - 40 minutes. Pyridine (0.055 mL, 0.67 mmol) and 1,1-

dimethylethyl 3-amino-1H-pyrazole-1-carboxylate (123 mg, 0.67 mmol) were added and
the reaction stirred for 2 hours at RT. The reaction mixture was evaporated in vacuo and
15  water (20 mL) added. The mixture was extracted with ethyl acetate (3 x 20 mL), washed
with 1N hydrochloric acid (20 mL), a saturated solution of sodium hydrogen carbonate (20
mL), brine (20 mL), dried (MgSO4) and evaporated in vacuo. The crude product was
chromatographed on silica, eluting with a gradient of 0-5% methanol in DCM, to give the
desired compound as a pale yellow oil (107 mg). m/z 611 (M-H)
20
The preparation of 1,1-dimethylethyl 3-amino-1H-pyrazole-1-carboxylate was described

earlier.



earlierB-r -Methyl-1.1-dioxido-S*-di hvdro® HS.|.

- benzoxat hi azepi n- T- vDoxyi - S- | Fd™- | net hyl - 2-f met hyl oxy) et hyl | oxy} benzoi c
aci d A mwoune/ 1972 PCT/GB2006/001887

3- hydr oxy-5-{[ (15)-1-nmet hyl - 2- (et hyl oxy) et hyl ] oxy}benzoic acid (0.2 g,
0.88 mmol ), 7-fluoro-2-nethyl-3,4-dihydro-2 H 5,1, 2-benzoxat hi azepi ne
1,1-dioxide (205 ng, 0.88 mmpl) and potassi um carbonate (244 ny, 1.77 mol)
in acetonitrile (5 nm.) was stirred i n~3>% crowave reactor at 120C for 28
hours. The sol vent was renoved in vacuo and water (50 nL) and ethyl acetate
(50 nL) added. The eth 1 acetate | ayer. was separated and di ded and the
aqueous |y Shu v B S, B v S, d D m.). The
conbi ned QRESIRAFENBLHNABRS

sol vent renoved in vacuo to give the desired conpound as a brown oil (0.22
g) which was used in the fol | ow ng.steps ithout further puri fication nz
436 (M H) The preparation of ?) O OH

3- hydroxy-5-{[(l)-I-methyl -2- (et ﬁyl axy¥eét hyl ] oxy}benzoi c acid was

described earlier. 7-Fluoro-2-neth9l -~ 04-di hydro-2H5
1, 2- benzoxat hi azepi ne 1, 1-di oxi d c@ m hydri de (60% di spersion in mneral
oil) (700 ngy, 17.51 nmmol) was addbq to a sol ution of

2, 4-di fl uor o- N- (2- hydr oxyet hyl ) - N- et hyl benzenesul f onani de (2g, 7.96 nmol)

in DVF (200 Sﬁd)un@ﬁ'ﬁlr&ﬂ@e mlﬁﬁo‘ﬂz(g.g %&Eg{\gﬁ da@dd (K1 sbRfiof'8r HaHyIS-[(IBRloRAVent

10
renoved i n vacuo, 1ced water added and the m xture extracted into

et hyl acematiyl-5-Phe-2Sohbiatellybeddrbeszesesmie 8- yhasy WakBSdetydrafiinme- (40 ),
was chr onboetPsihil R B b ARGRETHE AT Sl Rt MSpR e KRt v <
i sohexanestirted foi ¥€ 3thbersdibe solecht caompyed dvaago andafilicred. Sbe aqhefusimBBirgvad H NVR d
(7039 :7%) 8éac(12%zlg(il }g_ﬁslﬁg %@%ﬁﬁﬁﬁé tﬁiid,zely_(Qrélcteézld \%ﬁh gtﬁlyl a%ew)ate, gridatﬁe 6rga6ﬁig thfaf;& 2H) .
2, 4- Di f | ugrar (M4SD. el oxy@tdaied lid/Dkcie tdpiy s dednied ebipaaidiad @ pale yellow
10  glassy gum (296 mg). "H NMR & (CDCls): 2.12 - 2.26 (m 2H), 3.25 (s, 3H), 3.57 - 3.61
(m, 2H), 3.90 - 4.03 (m, 4H), 4.55 (t, 2H), 4.96 - 4.99 (m, 1H), 6.78 (t, 1H), 6.80 (s, 1H),
7.29 - 7.30 (m, 1H), 7.35 - 7.36 (m, 1H), 7.70 - 7.72 (m, 1H); m/z 434 (M+H)", 432 (M-H)"

Methyl 3-[(9-chloro-4-methyl-5-0x0-2.3.4,5-tetrahydro-1.4-benzoxazepin-8-yl)oxy]-5-

15 [(3S)-tetrahydrofuran-3-yloxy]benzoate

(0]

Oi\o O/
0
Cl
0

N

/

o
A solution of N-(2-{[tert-butyl(dimethyl)silyl]joxy }ethyl)-3-chloro-2,4-difluoro-N-
methylbenzamide (647 mg, 1.78 mmol) in acetonitrile (10 mL) was heated with potassium
carbonate (492 mg, 3.56 mmol) and methyl 3-hydroxy-5-[(3S)-tetrahydrofuran-3-
20  yloxy]benzoate (424 mg, 1.78 mmol) at 160°C for 2.5 hours in a microwave reactor. Water
(15 mL) and ethyl acetate (20 mL) was added to the reaction mixture, the layers separated

and the aqueous phase extracted with ethyl acetate (3 x 20 mL). The combined organic
extract was washed with brine (10 mL) and dried (MgSOs,), filtered and evaporated to a



2,4-Difl uorobenzenesul fonyl chloride (4 g, 18.81 nmol) in DCM (10 nL) was
added slowy to a solution of 2-(nethylam no)ethanol (1.66 nL, 20.70 mol)
in DCM ( 290 2mis)12897d 10% sodi um hydr oxi de sol uti on (200 mrCY/GH2060@8188The
reaction was allowed to warmto RT and stirred for 20 hours. The DCM | ayer
was separated and the aqueous re-extracted into DCM (2 x 50 nmL). The

conbi ned organi cs were washed with brig dried (MgSO™4), filtered and
reduced in vacuo to give the desired € ﬁ%bund as a colourless oil (4.7 g).
IHNWR d (CDA'3) : 1.98 (t, IH), 2.94 (s, 3H, 3.32 (t, 2H), 3.79 (q, 2H),
6.94 - 7.03 2

S rdo- of oBriBe WEhgs GrgRaioafengL il HpEROlfo-100s sitvigsptse n

) -1 - met hViso]?mcélﬁﬂatd'yl{'@bhy)i&ilféyﬂcbmpwnd ashcl-eﬁt}/dlh@OO‘rrﬁ.},*)W benzam de

Trifluor opcetl c_acid 1- di et hyl et hyl

3-{[ (3-[ (H NHBR{EB L 2412d12f1?y7on%2i1),324 (s, 31), 3% (t 21), 3% (s '3H), 3.90 -
H5,1,2- b@@?@ﬁﬁf O@%? 54 6)- %S]@‘Tr’}f{% ﬁ)allmegwg ) 7247

(et hyI oxy)e carb no}- 1 H pyr -car o yI ate (47
my, 0.9 )31|ﬁ3IZG§MQH)r7L€)9(dnHDsW2r44§dI\@tH)ﬁT for 2 hours The sol vent was
rermved |n vacuo, DCM (20 nlL) added and the m xture washed with water (20
m.), a saturated solution of sodium bicarbonate (20 nm.), brine (20 n),

dri ed ( MyBprepdraticne bemethpB3-hedtocest[(38)-eashsardforagivdokBerdese alﬁﬂz\ucbnpound

?83é6\§hi(t [z‘efl @yﬁg@f@)g}ﬁg% \, )%D-gﬂar%%ﬁ dilﬂAlogéf\]d tl%‘f_l%nzalgldggﬁe(et IH) 3.48
6. 63 - 6. 88cfibad edhler. 6. 71 (s, IH), 6.78 (t, IH, 7 07 (s, IH), 7.35 (s,

IH), 7.42 (d, IH, 7.63 (d, IH, 9.90 (s, IH, 10.52 (s, IH; mz 489 (MH)
+ Thel®reparation of 1,1-dimethylethyl 3-{[(3-[(I,!-dioxido-3, 4-di hydro-2

H5,1,2- penapiashy Q.Weﬂw?l)il-dl%ﬁlw ARaihb &b A5k, frﬁtalmbkat%lazemnﬂ-
(et hyI oxXyJet nyl JoxyJphenylT)carbonyl [ am noj-1T H pyrazol e-1-car boxyl ate is
descr i bedybextvind-{[(15)-1-methyl-2-(methyloxy)ethylloxy}-N-1H-pyrazol-3-ylbenzamide

[0} i E\'NH
\O/Y \Q)LN N
H

0y
Ns.

o0

Trifluoroacetic acid (1 mL) was added to a solution of 1,1-dimethylethyl 3-{[(3-[(2-

15  methyl-1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(15)-1-methyl-
2-(methyloxy)ethyl]oxy }phenyl)carbonyl]amino } -1 H-pyrazole-1-carboxylate (50 mg, 0.08
mmol) in DCM (8 mL) and stirred at RT for 2 hours. The solvent was removed in vacuo
and DCM (20 mL). The mixture was washed with water (20 mL), a saturated solution of
sodium bicarbonate (20 mL), brine (20 mL), dried (MgSO,), filtered and reduced in vacuo

20 to give the desired compound as a white foam (31 mg). "H NMR & (CDCls): 1.33 (d, 3H),
2.80 (s, 3H), 3.40 (s, 3H), 3.51 - 3.61 (m, 2H), 3.71 - 3.73 (m, 2H), 4.17 - 4.22 (m, 2H),
4.57 - 4.65 (m, 1H), 6.72 - 6.74 (m, 1H), 6.79 - 6.84 (m, 2H), 6.86 (s, 1H), 7.20 (s, 1H),
7.41 (s, 1H), 7.49 (s, 1H), 7.78 (d, 1H), 9.59 (s, 1H), 10.20 (s, 1H); m/z 503 (M+H)"

25  The preparation of 1,1-dimethylethy! 3-{[(3-[(2-methyl-1,1-dioxido-3,4-dihydro-2H-5,1,2-
benzoxathiazepin-7-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethyl]oxy } phenyl)carbonyl]amino } -1 H-pyrazole-1-carboxylate is described

below,



1J-Di nethylethyl 3-1 1Y3-1Y1 .|-dioxido-3.4-dihvdro-2 H 5.
1. 2-benzoxat hi azepi n-7-yl)oxyl - 5-irri
Sf) -1 - metwgl2e@/ e hyl oxy) et hyl 1oxy} phenvDcar bonyl 1am n®TIGB2006/001887
H pyrazol e-1 carboxylate I -Chloro- N, ,2-trinmethyl-I-propenylamne (0.1 ni,
0.74 mml) was added to a solution of3-[(l,|-dioxido-3, 4-di hydro-2
H 5,1, 2- benzoxat hi azepi n-7-yl ) oxy] - 5-{&%5) -l-nmetriyl -
(et hyl oxy) et hyl ] oxy}benzoic acid (0.2 7 0.50 mol) in DCM (5 nlL) and
stirred for 1 hour. 1,1-Dinethylethyl 3-am no-l H pyrazol e-1-carboxyl ate
: 0. 99

(137 0. 9y By wie)mvﬁt} et RN e Erl

and et hyl mneisatse{r(fa@ 1%athﬂ@(mﬁﬁbxwéﬂvlm}ﬁﬁﬂﬂ%arbmenﬁﬁl%pmg. | ayer was
re-extracted into ethyl acetate (50 nlL) and the conbined organics washed
Wi th wat ePYrazole-kicarboxglatae (50 ni), dried (MySO 4), filtered and reduced in
vacuo to give a golden oil which was claro to aphed on silica, eluting
with 30-60% ethyl acetate in_i sohgxane g colourless oil. The oil
was di ssolved in ethyl acetat 87\6 ethd §n d with I Mhydrochloric
acid, dried (MgSO 4), filtered and duced in vacuo to give the desired

conpound as a col ourl ess oilmo IHNWVRR d (CDA 3) : 1.34 (d, 3H),
50

1.59 (s, 9H), 3.39 (s, 3H), 3.61 (m 2H), 3.66 - 3.71 (m 2H), 4.20
- 4.25 (m 2H), 4.64 - 4.72 (/(er 6.29 (s, IH, 6.64 - 6.66 (m IH,6.78
(d, IH, 6.86 (t, IH, 7.07 ( 7.19 (t, IH), 7.40 (t, IH), 7.59 (d,

I H), 75 911{ChlordH)1y, 2&r1515th§/51-pfdﬂ)anylﬁﬂ1i&1e5(893 fol Hp+ niﬂnﬁ) waseme@toi dIudion

car ior . SRR AR STl 8 S BN BT RS AL oxy L 5-

I T 1S LD Y eyl e Led Of
g hydr2)xy Sm? ?(>e8t -Iogdrﬂr)g?lwbmw&ngﬁnggg?e?Egm%l}ng%%gfg ?nglﬁ% (0.17 g,

0. 75 nmol §t1rre¢ff>ll hb«m Rl- b?naﬁ%ylaiha Paming- 1 H-py1geqie-d xcatboxplaied2Hemg, 1126di oxi de
(164 ny, 1%1705) then pyridine (0.1 mL, 1.26 mmol) were added and the reaction stirred until the

10 reaction was complete. The reaction mixture was reduced in vacuo and ethyl acetate (50
mL) and water (50 mL) were added. The aqueous layer was further extracted into ethyl
acetate (50 mL) and the combined organics washed with water (50 mL), brine (50 mL),
dried (MgSOy), filtered and reduced in vacuo to give a golden oil which was
chromatographed on silica, eluting with 25-70% ethyl acetate in isohexane then 0-5%

15  methanol in DCM, to give the desired compound as a colourless oil (50 mg).

'H NMR & (CDCls): 1.33 (d, 3H), 1.63 (s, 9H), 2.81 (s, 3H), 3.40 (s, 3H), 3.49 - 3.60 (m,
2H), 3.74 (t, 2H), 4.21 (t, 2H), 4.57 - 4.61 (m, 1H), 6.75 (d, 1H), 6.81 (d, 1H), 6.83 - 6.85
(m, 1H), 7.08 (d, 1H), 7.11 (t, 1H), 7.28 (t, 1H), 7.80 (d, 1H), 8.01 (d, 1H), 8.68 (s, 1H);
m/z 603 (M+H)"

20
The preparation of 1,1-dimethylethyl 3-amino-1H-pyrazole-1-carboxylate was described

earlier



mol ) and pot assi um carbonate (208 ng, 1.50 nmol) in acetonitrile (5 n)
was stirred in a mcrowave reactor at 130C for 6 hours, then at 140C for 5
hours, amwtof2neval2byr2at 160C for 16 hours. The sol vent wa®Cramve@doiss7vacuo
and water (50 nL) and ethyl acetate (50 nL) added. The ethyl acetate |ayer
was separated and di scarded and the aqueous | ayer acidified and extracted
into ethyl acetate (2 x 50 nL). The cgq@&ned organi cs were washed with
brine, dried (MySO4), filtered and the solvent renopved in vacuo to give the
desired conpound as a brown foam (0.21 g) which was used in the next step
\é\{hcgrgxfg—r £ { -]jdlioca1 o- %‘J gTﬁl%- 8P BL 100 ];ze in-7-ylJoxy]-5-{[(19)-1-
descr i bedmethyl-2-€methylokathitiesd tbehzdiclagdr o- 2H 5, 1, 2- benzoxat hi azepi ne
1, 1- di oxi de Sodi um hydride (60% di spersionjin mneral oil) (260 mg, 6.49

mmol ) was added to a solution of_ o
2, 4-di f1 uor o- N- (2- hydr oxyet hyl ) betz ngi;;f%ﬁﬁnide (0.7 g, 2.95 mmol ) i nDWF

(100 niL) and the mi xture stirred at or 48 hours. The sol vent was
removed in vacuo, iced water (200 ed and the m xture extracted into
ethyl acetate. The conbined organjc racts were washed with brine (40

m), dried (MgSH), filtered and/QﬁQuced in vacuo to give a white solid
whi ch was chromat ographed on silica, eluting with 20-70% ethyl acetate in

ij S ? hexa g )eA'migtugé v@-hﬁl;cg@es-i{ F(&8)- b—mzmggh@nzﬁy?xy\)hthy}jog@biﬂo{c&citdj(e.lzg ) é H8 gI\/R
6. 54 (985 Pty 7 Sl s o4 Sinchalidlendy Plddpac b ©

N- ( 2- hvdr axgy@ 8 Hwbig) whdpotisdifiaRambite 244 nid, 170 ai61p RzRaesitIE OhlL) 6l ori de (4
g, 18.81 nmmol). in DCM (10 nL) was added slowy to a solution of

et hanol anfHEPd(n 2 crpivaveNsacier ande)( fon2Tegir. 260 soly 50t B38TPIP< BiiaGe hydr oxi de
sol ution Z00atBl(50 ML) ABEethy'RefaRISH hiD)) 8@, Bhd ANAYcdtite WHEMWAsSehakaRd

and discarded and the aqueous layer acidified and extracted into ethyl acetate (2 x 50 mL).
10 The combined organics were washed with brine, dried (MgSQOy), filtered and the solvent
removed in vacuo to give the desired compound as a brown oil (0.22 g) which was used in

the following steps without further purification. m/z 436 (M-H)"

The preparation of 3-hydroxy-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy}benzoic acid

15  was described earlier.

7-Fluoro-2-methyl-3.4-dihydro-2H-5,1,2-benzoxathiazepine 1.1-dioxide

(O F
N‘SD/
y O

/n
0

Sodium hydride (60% dispersion in mineral oil) (700 mg, 17.51 mmol) was added to a

20  solution of 2,4-difluoro-N-(2-hydroxyethyl)-N-methylbenzenesulfonamide (2g, 7.96 mmol)
in DMF (200 mL) and the mixture stirred at RT for 48 hours. The solvent removed in
vacuo, iced water (200 mL) added and the mixture extracted into ethyl acetate. The
combined organic extract was washed with brine (40 mL), dried (MgSOs), filtered and
reduced in vacuo to give a white solid which was chromatographed on silica, eluting with

25  20-50% ethyl acetate in isohexane, to give the desired compound as a white solid (1.08 g).



stirred for 20 hours. The DCM | ayer was separated and the aqueous
re-extracted into DCM (2 x 50 nL) then the conbi ned organi cs discarded. The
aqueous |agenoonasyraci di fied and extracted into DCM (4 xPLOGBIL)6/0NSS7

conbi ned organics washed with brine, dried (MgSOX), filtered and reduced in
vacuo to give the desired conpound as a white solid (0.7 g). 1H NV\R d
(ebA'3) @ 1.75 (s, IH, 3.17 (q, 2H, 2 - 3.73 (m 2H), 5.16 (s, IH),
6.94 - 7.03 (m 2H), 7.90 - 7.97 (m IHT mz 236 (MH) Exanple 35:

3 r (5, 5- Di oxi do- 3. 4-di hvdro- 2Hr - 1. 5- benzoxat hi epi n- 8- vnoxyl - 5-{r (|

s B TR R

- (5- met hyy By (BZIH); m;zz-ggjoﬁ_p{[aﬁyam de (0. 15 g, 0.47 mmol
8-fluoro-3, 4- dlhydro 2 5- benzoxat hi epi ne 5, 5- d|0X|de (103 nmg, O0.47

mmol ) and potassium carbonate (131 ng, 0.95 nmol) in acetonitrile(5 nil)
was Stirred i Goli ¢l SNRYE R A HMetitlbehBOEfiBhamiglour s. The mi xture was
reduced in vacuo and ethyl acetate (50 niL) and water (50 nlL) were added.
The aqueous | ayer was re-extracted |nr&5]®nﬂ acetate (50 nL) and the
conbi ned organi cs washed with wate 0 brine (50 nm.), dried (MgSOH),
filtered and reduced in vacuo to" i ve ogol den oil. The oil was

chromat ographed on silica, eluting with 40-100% et hyl acetate in isohexane,
to give thd-Difdsombehzewasplfonyticldsride (Mg tH8F maml)(iBDG}gXIOmH)dedeQCDO 3)

(1 8343|(_|;j’ %l_%&y t% agsg%lﬁ_wla Pﬁ‘ Z Qﬁgﬁnhylﬁm A?)e%laRG]Zé %g rﬂ:ﬂ‘_')zzﬂ)ﬁ %mSDiK/,G@H% m%,H) 3.41

I6H)7 6 (8 d i4h1%ﬁ) 10"/|§ ls_{)&&umB hg%ﬁ%dé ﬁilbluﬁdﬂ) (30(7 I?l;ll? ai((l°|C Thd reac?clog&:(st al\l/llfbvldhl toT\ﬁ'aﬁﬂ ( d,
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of 8-fluoro-3,4-di hydro-2 H I, 5-benzoxat hi epi ne 5, 5-di oxi de |s descri bed
bel ow. filtered and reduced in vacuo to give the desired compound as a colourless oil (4.7 g).

'HNMR § (CDCly): 1.98 (¢, 1H), 2.94 (s, 3H), 3.32 (t, 2H), 3.79 (q, 2H), 6.94 - 7.03 (m,
2H), 7.89 - 7.95 (m, 1H)

15 Example 34: 3-[(1.1-Dioxido-3.4-dihydro-2H-5.1.2-benzoxathiazepin-7-yl)oxy]-5-
{[(15)-1-methyl-2-(methyloxy)ethyl]oxy}-/N-1H-pyrazol-3-ylbenzamide
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Trifluoroacetic acid (1 mL) was added to a solution of 1,1-dimethylethyl 3-{[(3-[(1,1-
dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{ [(1S)-1-methyl-2-
20  (methyloxy)ethyl]oxy}phenyl)carbonyl]amino}-1H-pyrazole-1-carboxylate (47 mg, 0.08

mmol) in DCM (8 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 (MgSO), filtered and reduced in vacuo

to give the desired compound as a white foam (39 mg).



8- Fl uoro- 3, 4-di hydro-2 H I, 5-benzoxat hi epi ne 5, 5-di oxi de
nmet - Chl or oper benzoi ¢ acid (50-55% (514 ng, 1.49 mmol) was added to a
m xt ure oNo@eod2sareo- 3, 4- di hydro-2 H- |, 5- benzoxat hi epi neCtGE200m01£876 nmol )
and magnesi um sul phate ( 1 spatula) in DCM (10 nL) and stirred at RT for 24
hours. Water was added and the m xture extracted into ethyl acetate. The
conbi ned organi cs were washed with a szié%rat ed solution of sodium
bi carbonate (50 nlL), brine (40 nL), dried” (MgSH4), filtered and reduced in
vacuo to give a white solid which was chromat ographed on silica, eluting
wi th 0-10% it.e N 1.S0 n jve a colourles il ...Ihe oil was
r edi ssol vﬁwgﬂggﬁf@%v@s@%? ?%ggﬁﬂ%s%m %ﬁ%d&'ﬁx‘%ﬁ ‘26? (i R (40 n),
and concenbnatgd (nN1NR64E ({ QHYi6v63 144 @e2H) st C rTHg)J Bgs &S 1|), Wut(g sol id
(100 ng). 1H NI\/R(dgé%%d?Q; ; %.41 - 2.% ?Pn 2|—$a, .34 ?3.)37 (rgthZH), 4. 26
- 4.29 (miHpA35 (6 188, T4%(d91H). 631y 1H)69-88 (s, 1H),30-52 s, 1Py /2 #896M+HE. 00 (m
| H) 8- Fl uor o- 3, 4-di hvdro-2 H 1, 5- benzoxat hi epi ne Sodi um hydri de (60%
di spersion in mneral oil) (177 ny, 4.42 mmB was added to a solution of

O

3- [ (2, %- dTh¢ pispaspivarof 1)t dimsihytetyd A-{[Gel, {-dickidogd 4-dihgdrordfbb)l.3-n DVF (40 nl)

and the m SELLT 4 rs. The solvent was renoved in
vacuo angb%&%g{da%ﬁg%eg{rn-?%%&h%;{[Qgéfé%’.‘etﬁsﬁg_n1 xture was extracted into ethyl
acet at e amkethylexyethdiixyspheaghad onytldmino }-hE-pfyddxolet )-carbloxyinte sNySEHd filtered
and reducgﬂ?i n vacuo to give a white solid which was chromat ographed on

silica, e YVng with 0-10% ethyl acetate in isohexane, to give the desired
conpound as a colourless oil ( 110 ng). IHNWR d (CDCA3) : 2.22 - 2.29 (m

2H),f86- . . 7.30 -
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1-Chloro-N,N,2-trimethyl-1-propenylamine (0.1 mL, 0.74 mmol) was added to a solution
15  of 3-[(1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(1.S)-1-methyl-2-
(methyloxy)ethyl]oxy}benzoic acid (0.21 g, 0.50 mmol) in DCM (5 mL) and stirred for 1
hour. 1,1-Dimethylethyl 3-amino-1H-pyrazole-1-carboxylate (137 mg, 0.74 mmol) then
pyridine (0.08 mL, 0.99 mmol) were added and the reaction stirred for a further 45
minutes. The mixture was reduced in vacuo and ethyl acetate (50 mL) and water (50 mL)
20  added. The aqueous layer was re-extracted into ethyl acetate (50 mL) and the combined
organics washed with water (50 mL), brine (50 mL), dried (MgSOy), filtered and reduced
in vacuo to give a golden oil which was chromatographed on silica, eluting with 30-60%
ethyl acetate in isohexane, to give a colourless oil. The oil was dissolved in ethyl acetate
(30 mL) and washed with 1M hydrochloric acid, dried (MgSOQy), filtered and reduced in
25  wvacuo to give the desired compound as a colourless oil (47 mg).
'H NMR § (CDCls): 1.34 (d, 3H), 1.59 (s, 9H), 3.39 (s, 3H), 3.50 - 3.61 (m, 2H), 3.66 -
3.71 (m, 2H), 4.20 - 4.25 (m, 2H), 4.64 - 4.72 (m, 1H), 6.29 (s, 1H), 6.64 - 6.66 (m, 1H),



di f 1 uorophenyl ) thi o] propyl } oxy)tetrahydro-2 Hpyran (610 ng, 2.12 mol) in
nmet hanol (10 nmL) and stirred at RT for 40 m nutes. The nethanol was renoved
i n vacuo woadotdnesg7esi due adj usted to pH 6 then extract eg#CrrdBo@tdoyds7acet at e
(3 x 50 nmL). The conbi ned organics were washed with brine (50 nlL), dried
(MS™M), filtered and reduced in vacuo to give the desired conpound as a
colourless oil (410 ng). 1H NWR d (CDglz’i;%_: 1.38 (t, IH, 1.83 (quintet,
2H), 2.97 (t, 2H), 3.77 (q, 2H), 6.81 - '6.87 (m 2H), 7.38 - 7.45 (m IH
2- {3-r 2 4-Difluorophenyl)thiolt ropyl| oxy tetrahydro-2H pyran Sodi um

hydri de (69% di i j ] i iy s added to a
sol ution %? S/E(F’Aﬁgl%;%lu@ﬂo )’rr]? %{:dglri]%#’ 7?]8@1 181%2}2)4%’ 1%30?‘%9 m%g\?f& m.) at OOC
under ar gtif), 9B ds, EBOhEGRY WEsHHI | owed to warmto RT and

2- ( 3- bronmopr opoxy) tetrahydro-2 Hpyran (672 ng, 3.01 mmol) added. The
reaction was stirred at RT for 4 hours then poured into iced water (50 niL)
and ext r aThesteparbtonif Nyl dineslyRiS1 § 2bhifd-) H-pyReolerlgamidk§lawek & depgibedw t h
brine (50 ni), dried (MgSO4), filtered ang t he sol vent renpved in vacuo to
give yeﬁv@v}oil whi ch was chromat ographed on silica, eluting with 0-10%
ethyl acetate in isohexane, to give the desired conpound as a col ourl ess

oil (610 g&) IHNWR d (CDCI3) : 1.49 - 1.61 (m 4H), 1.65 - 1.73 (m IH),
1.75 - 1. 1(lnDiozidp-3.4-dihgdror 2 H-5 Hi)2-benzavgthiazz pms7-yliex 18)-Yanethy3-287 (m

2H), 4.55.-.n 11 dxb A penoif Bei 6.86 (m 2H), 7.38 - 7.44 (m I|H Exanple

36: 3-{ | -1 - oxy) et hvnoxy>- 5-r ( 4- met hvl - 5- oxo- 2, 3, 4, 5-
tetrahydro-1|, 4- benzoxazepi n- 8-yl ) oxyl -i V- (8- net hvl pyrazi n-2-yl ) benza m de
Oxalyl chloride (0. 17 m., 1.94 TTMTIT)O ( 1 drop) were added to a
solution of 3-

{[(15)-1-nmethyl-2-(nethyl oxy) et hy -o- [ (4- met hyl - 5- oxo- 2, 3, 4, 5-tetrahyd

ro-1,4- benzoxazepi n-8-yl)oxy] berzoi cid (625 ng, 1.56 mmol) in DCM (15
m.) and the mixture stirred at RINfs0r“4 hours. The sol vent was evapor at ed
in vacuo to a residue which was addéd to a sol ution of

2-am {9 SATRKINL PY-AFdEE-5-2R s BmethyBS-(HBRY box PRy ¥k 1 HEDSic acid (0.17 ¢,

0.75 mmol), 7-fluoro-3,4-dihydro-2H-5,1,2-benzoxathiazepine 1,1-dioxide (164 mg, 0.75
mmol) and potassium carbonate (208 mg, 1.50 mmol) in acetonitrile (5 mL) was stirred in
a microwave reactor at 130°C for 6 hours, then at 140°C for 5 hours, and finally at 160°C
for 16 hours. The solvent was removed in vacuo and water (50 mL) and ethyl acetate (50

15 mL) added. The ethyl acetate layer was separated and discarded and the aqueous layer
acidified and extracted into ethyl acetate (2 x 50 mL). The combined organics were washed
with brine, dried (MgSOs), filtered and the solvent removed in vacuo to give the desired
compound as a brown foam (0.21 g) which was used in the next step without further
purification.

20
The preparation of 3-hydroxy-5-{[(LS)-1-methyl-2-(methyloxy)ethyl]oxy }benzoic acid

was described earlier.

7-Fluoro-3.4-dihydro-2H-5.1.2-benzoxathiazepine 1.1-dioxide

Y

N-s!

25 "6

Sodium hydride (60% dispersion in mineral oil) (260 mg, 6.49 mmol) was added to a

solution of 2,4-difluoro-N-(2-hydroxyethyl)benzenesulfonamide (0.7 g, 2.95 mmo]) in



(0.64 nL, 7.8 mmol) in DCM (5 nL). The resultant m xture was heated at 60Q0C
in a mcrowave reactor for 5 mnutes. The m xture was cooled to RT and

pr essur e, woheoddGkmas evaporated in vacuo to a residue ROTB20@H01887
partitioned between ethyl acetate (50 nL) and INcitric acid (25 nL). The
organic | ayer was washed with INcitric acid (25 nmL), brine, dried (MJSQH4)
and evaporated in vacuo to a residue m@hﬁh was chromat ographed on silica,
eluting with ethyl acetate, to give the desired conpound (352 ng). 1H NMR d
(CDCIB) : 1.35 (d, 3H), 2.55 (s, 3H), 3.2 (s, 3H, 3.4 (s, 3H), 3.5 (m
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3-{[(15)- 2H);rﬁt8|2yl7 %—(ﬁn&ﬂbgyh/zzyéeﬂmm]oxy} 5-[ (4- net hyl - 5- oxo-
2,3,4,5-tetrahydro-1, 4- benzoxazepi n- 8-yl ) oxy] benzoic acid is described

bel ow. 3-ir(15")-1-Methyl-2-(nmethyl oxy)ethyl | oxyl-5-r(

" 4- et hyl 3 5-T9R00r3-1B(AhidrbBleiaNyeizendsdiforagideoxazepi n- 8-yl ) oxyl benzoi ¢ acid
Li t hi um hydr oxi de nmonohydrate (977 ng, 23.25 mol) in water (25 nL) was
added to a solution of nethyl 3- {[(1S%h®ﬂ§t hyl - 2- (et hyl oxy) et hyl ] oxy
}-5-[(4-net hyl -5-0xo0- 2,3,4,5-te 4- benzoxazepi n- 8-yl ) oxy] benzoat e
(1.93 18 4.65 mml) in THF (25 anq)Tohe m xture stirred at RT for 18

hours.” The THF was evaporated in vacuo, the
2,4-Difluorobenzenesulfonyl chloride (4 g, 18.81 mmol) in DCM (10 mL) was added

slowly to a solution of ethanolamine (1.25 mL, 20.70 mmol) in DCM (200 mL) and 10%
sodium hydroxide solution (200 mL) at 0°C. The reaction was allowed to warm to RT and

stirred for 20 hours. The DCM layer was separated and the aqueous re-extracted into DCM
15 (2 x 50 mL) then the combined organics discarded. The aqueous layer was acidified and
extracted into DCM (4 x 100 mL) the combined organics washed with brine, dried
(MgSOy), filtered and reduced in vacuo to give the desired compound as a white solid (0.7
g). 'TH NMR & (CDCLy): 1.75 (s, 1H), 3.17 (q, 2H), 3.72 - 3.73 (m, 2H), 5.16 (s, 1H), 6.94 -
7.03 (m, 2H), 7.90 - 7.97 (m, 1H); m/z 236 (M-H)
20
Example 35: 3-[(5.5-Dioxido-3.4-dihydro-2H-1.5-benzoxathiepin-8-yDoxy]-5-{[(1S5)-1-

methyl-2-(methvloxy)ethyl]oxy}-N-(5-methylpyrazin-2-yl)benzamide

XQAU
o

§o

A mixture of 3-hydroxy-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-N-(5-methylpyrazin-
25  2-ylbenzamide (0.15 g, 0.47 mmol), 8-fluoro-3,4-dihydro-2H-1,5-benzoxathiepine 5,5-

dioxide (103 mg, 0.47 mmol) and potassium carbonate (131 mg, 0.95 mmol) in acetonitrile



aqueous residue filtered through Celite(r), the filtrates treated with IN
hydrochl oric acid(23.25 nL) then extracted into ethyl acetate (3 x 25 nl)
The conbiweadoavigatec extracts were washed with brine (2®cmgBR20avioess7( MgSO4)
and evaporated in vacuo to give the desired conpound (1.82 g). 1H NWVR d
(ebAa'3) @ 1.3 (d, 3H), 3.2 (s, 3H, 34(s 3H) 3.5- 3.6 (m 2H), 3.6
(t,2H), 3.8 (s, 3H), 4.4 (t,2H), 4.6 (m .55 (d, IH, 6.75 (d, IH,
6.85 (d, IH, 7.35 (d, IH, 7.45 (d, II-]I)4 785(d IH); mz 402 (MH) +

Met hyl 3-{r (15 )-I-rrethyl 2-r met hyl oxy) et hvno
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8-Fluoro-3.4-dihydro-2H-1,5-benzoxathiepine 5.5-dioxide

O
g

meta-Chloroperbenzoic acid (50-55%) (514 mg, 1.49 mmol) was added to a mixture of 8-

fluoro-3,4-dihydro-2H-1,5-benzoxathiepine (110 mg, 0.6 mmol) and magnesium sulphate
20 (1 spatula) in DCM (10 mL) and stirred at RT for 24 hours. Water was added and the
mixture extracted into ethyl acetate. The combined organics were washed with a saturated
solution of sodium bicarbonate (50 mL), brine (40 mL), dried (MgSOy,), filtered and
reduced in vacuo to give a white solid which was chromatographed on silica, eluting with
0-10% ethyl acetate in isohexane to give a colourless oil. The oil was redissolved in
25  organics, washed with 2M sodium hydroxide solution (40 mL), and concentrated in vacuo
to give the desired compound as a white solid (100 mg).
'"H NMR & (CDCL): 2.41 - 2.46 (m, 2H), 3.34 - 3.37 (mn, 2H), 4.26 - 4.29 (m, 2H), 6.88 -
6.91 (m, 1H), 6.95 - 7.00 (m, 1H), 7.96 - 8.00 (m, 1H)

30



10% pal | adi um on charcoal (880 ng) added. The m xture was heat ed under
relux for 2 hours, cooled to RT, filtered through Celite(r), washed with
nmet hanol ,wanrdogf2e972i | tr at es evaporated in vacuo to a rePCuHGB20H/OKBSRAS
partitioned between water (150 nL) and ethyl acetate (200 m.). The organic
| ayer was washed with brine, dried (NgSO4) evaporated in vacuo to a

resi due which was chronatographed on b 5k C alumna, eluting with ethyl
acetate then nethanol, to give a solid WwhHi'ch was crystallised from ethyl
acetate and i sohexane to give the desired conmpound (3.25g). 1H NW\R d
(oA 3) ?F115 (354_. I-Q 3 Dt 2 .4.35 (t, 2H), 6.6 (dd, IH), 6.75 (dt,
IH), 7.8 ,

3-[(9-chl oro- 4- nethyl 5-o0xo0-2, 3, 4, 5, .m dro-1, 4- benzoxazepi n- 8-yl ) oxyl -5
- | Yphenyl net hyDoxyi benzoat e Cesi ute (41 2 g, 126.4 mmol) was
added to a solution of nethyl 3-hydroxy-5- {[phenyl nethyl]oxy}benzoate

Eligr gxget hyfh)%%l\li[p@{i%gﬁ% d1§ ersqoor ?’mﬁ%%‘qg( —&Oéng’ IF'%‘OD Waesigg egrﬁ)flri le (210

n) and t kelutidd ofi3ef2, mdxﬂuu’r@hhﬂﬁbthﬂ]rﬁbpahﬁlm@nm ga2.01 emelpieOMB#MIaL) f or 8
essure the acetonitril.e

hours. _.The xture

evapor at ed™§ HeFEgEs st gaﬁ]’g%r |h83@agléer¥”fefﬂb‘ﬁ%9cfe‘6‘8ﬁﬂe’€ﬁfa%ta§ i800 nL) and
ethyl acetate (2(63)QﬂL7’ddlied Tine nitkistd e ewBscte@mintbsdigd atddath bhdsht BRzagicgani c | ayer
washed with brine, drie evaporated to_a residue (shown to

S
contai n avaghedev lﬁ’tﬁiﬂﬁt(‘“?ﬂﬂig%f@? )(M%EQ‘*)nﬁ%rEﬁ adgaducsd gecrotoLivot whiton of
thionyl chbf wHieh @%@cl‘&oﬂkt&g&ﬁﬂed%ﬁca' Quﬁ@M@ h O%Jegl@rl Rekatéln 1s<§éx81@ the

solution stirred at - for 1 hour then all owed cone to
stirred f(tfrlegthwm@dCW@Olﬂi‘é‘taﬁamloumOel\(éhbmsl ed in vacuo to a reS| due

byt odtn: iR PR e+ A (1 5h A0y 26k 2T A Ty A B SR T

sat ur at ed6S7GdnuﬂHthBt0097e36(@rﬁﬂbl();ﬂﬁxtz&SS(M&le“on (3 x 75 m.), brine, dried
(MgS™) and evaporated in vacuo to a residue which was chromat ographed on
silica, eluting with 50%

3-[(2.4-Difluorophenyl)thio]propan-1-ol

F F
HO/\/\SD/
15 1M Hydrochloric acid (10 mL) was added to a solution of 2-({3-[(2,4-
difluorophenyl)thio]propyl } oxy)tetrahydro-2 H-pyran (610 mg, 2.12 mmol) in methanol

(10 mL) and stirred at RT for 40 minutes. 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 were washed with brine (50 mL), dried (MgSOQy), filtered and reduced in vacuo to

20  give the desired compound as a colourless oil (410 mg). "H NMR & (CDCL): 1.38 (t, 1H),
1.83 (quintet, 2H), 2.97 (t, 2H), 3.77 (q, 2H), 6.81 - 6.87 (m, 2H), 7.38 - 7.45 (m, 1H)

2-({3-[(2.4-Difluorophenyl)thiolpropyl }oxy)tetrahydro-2 H-pyran

O X
0 0"

25  Sodium hydride (60% dispersion in mineral oil) (120 mg, 3.01 mmol) was added to a
solution of 2,4-difluorothiophenol (0.4 g, 2.74 mmol) in THF (10 mL) at 0°C, under argon.
The reaction was allowed to warm to RT and 2-(3-bromopropoxy)tetrahydro-2 H-pyran

(672 mg, 3.01 mmol) added. The reaction was stirred at RT for 4 hours then poured into
iced water (50 mL) and extracted into ethyl acetate (50 mL). The organics were washed



ethyl acetate in isohexane, to give the desired conpound (8.8 g). 1H NV\R d
(ebAa3) @ 3.15 (s, 3H, 3.5 (m 2H, 3.8 (s, 3H), 4.45 (m 2H), 5.0 (s,
2H), 6.7 W0,2000Hp5976. 75 (d, IH), 7.2 (s, IH), 7.3 (m 5HpCT/GBRGacho148H), 7. 6,
(d, I'H; nmz468 (M+H)+ The preparations of nethyl

3- hydr oxy-5-{[ phenyl net hyl ] oxy} benzoate and 3-chl oro-2, 4-

di fl uoro- N- ( 2- hydroxyet hyl ) - N- et hyl benlz4<3m de were descrl bed earlier.
Exanpl e 37:

3- [(I-I\/bthyl ethyl)oxyl 5-[ (4- net hyl - 5- ox0-2, 3, 4, 5-tetrahvdro-1,

benzoxaze ! I b nz. am de, A sol uti on of
1 1. di ot 0 bt“ﬁy ﬁs%*)"??{d?e %ﬂ'gﬁ‘ﬁ%@? drﬁ?%)t% VeRL IFPRVHEIIHGFUEO 862, 3, 4, 5-
t et r ahydr gellchy 41 bmmmmmm@mpm@wmm Biting wah loqrm% étaym dd@thte ih H- pyr azol e-

1- carboxylate (42 ny : met hanol heated at 140Q0C
inamecr éﬁﬁg?/’@n? é%gtvéﬁhef‘é?ﬁlrwompﬁ}i’i‘%%’sacPI‘fé“@%ﬁl%]t@é%%sHé@dR&iCtDﬁF‘!T and

pressure, 1t49e 1ERLRAD 19&53-09733(%&(11{)“1’7 CPQ%EIﬁ,ﬁ'IL)r§§6 %)3@4%“3\'5%3(

chr omat ogr aphed on siTica I’'ng W't etat e, givéthe’desired
conmpoudd CH3 3 - 38_7—KINMH)d4§i:D@|5@1m 1H)668()d§.86|(m,213) 138(-9,443H), 1HB. 5 (t, 2H),
4.3 (t, 2H, 4.5 (m IH), 6.5 (s, IH, 6.7 (m 2H), 6.75 (s, IH, 7.1 (d,
IH), 7.25 (d, IH, 7.45 (d, IH), 7.8 (d, IH), 9.4 (s, IH; mz 437

M+H) +The WIQ -1 Méthdi-mwlvbkh)ﬁhvl]oxv} 5-[(4-methyl-5-0x0-2.3.4.5-

[ ! )

3,4

({31 (e
H- pyrazol e- I car boxyl at eis descrl bed beI D et hyl et hyl
S-rCOrri-nethyl et hvnoxyl - S-r”-net hyl - xo jJ/S-tetrahvdro | ~-
benzoxazepi n- 8-vDoxyi phenyl | car bon @ Mol N- | H pyrazol e- 1-carboxyl ate
DI PEA (0.26 nL, 1.5 mmol) was added to”a sol ution of

3-[ (I -nmet hyl et hyl ) oxy]-5-[ (4- 0
met hyl - 5- oxo- 2, 3, 4, 5-tetrahydr penzoxazepl n- 8-yl ) oxy] benzoic acid (185
ng, 0.5 mmol ), 1, 1-dinethylet hyl -am no- | H pyrazol e-1-carboxylate ( 110

ng, 0.6 mmmol) and HATU (247 ng, @ 65 mmol) in DM (2 nL) and the m xture
stirred atoxRlyl EioriddS0NguIs,.1.94 mmol) and DMF (1 drop) were added to a solution of 3-

{[(15)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]benzoic acid (625 mg, 1.56 mmol) in DCM (15 mL) and the

(
3-
2,

mixture stirred at RT for 4 hours. The solvent was evaporated in vacuo to a residue which
was added to a solution of 2-amino-5-methylpyrazine (255 mg, 2.34 mmol) and pyridine
15 (0.64 mL, 7.8 mmol) in DCM (5 mL). The resultant mixture was heated at 60°C in a
microwave reactor for 5 minutes. The mixture was cooled to RT and pressure, the DCM
was evaporated in vacuo to a residue which was partitioned between ethyl acetate (50 mL)
and 1N citric acid (25 mL). The organic layer was washed with 1N citric acid (25 mL),
brine, dried (MgSO4) and evaporated in vacuo to a residue which was chromatographed on
20  silica, eluting with ethyl acetate, to give the desired compound (352 mg).
'H NMR & (CDCls): 1.35 (d, 3H), 2.55 (s, 3H), 3.2 (s, 3H), 3.4 (s, 3H), 3.5 (m, 2H), 3.6 (t,
2H), 44 (t, 2H), 4.6 (m, 1H), 6.6 (d, 1H), 6.8 (dd, 1H), 6.85 (m, 1H), 7.15 (m, 1H), 7.3 (s,
1H), 7.9 (d, 1H), 8.1 (s, 1H), 8.45 (s, 1H), 9.5 (s, 1H); m/z 493 (M+H)"

25  The following compounds were made by an analogous method using the appropriate

aminoheterocycle.



The m xture was poured onto water (30 nL), extracted with ethyl acetate (3
x 15 nmL), the conbined organic extacts washed with INcitric acid,

sat ur at edweadiamrsdrgdr ogen carbonate, brine, dried (MySORLTABRGWARSSTat ed in
vacuo. The residue was chromatographed on silica, eluting with 60% et hyl
acetate in isohexane, to give the desired corrpound (32 ng). 1H NMR d
(cbA3) @ 1.3 (d, 6H), 1.55 (s, 9H), 3]% 3.5 (t,2H), 4.3 (t, 2H,
4.5 (m IH, 6.5 (s, IH, 6.7 (m 2H I(d IH) 7.8 (d, IH), 7.95 (d,
IH, 87 (s, IH; mz 535 (MH) S-rd-Mthyl ethvDoxyi-S-r”-nmethyl -S-oxo-
.S—tetrahvdro I -benzoxazepi n- - yI)oxy | benzoi c aC|d Oe5| um carbonate

(1.96 g; YOt addet—to ottt hyaroxy—5—f{4
net hyl - jg‘ l ftglct%'ért r ahydr o- I"’% benz]:‘)tm @%‘WI )oxil] benéoat Le\ (686 ny,
2.0 mml ) anglﬁa%-l cdopr Opaneo A@ﬁ ni6lz; 4. @: nsid)3H))e. Bl\(?\s 3@(},- 3@51@ 4Isfaﬂ

stirred m xture he m wave reacto
Addi tional 2-i odcprop 0'4 i, (Rﬁr%% m%H )3%%%68&12%65{%&}9&%@. 0
heated for a furthe<r° our. Thel m xt ur eHy&ss ¢l eds.v ¢, BY), angl(sprpssur

cont ol m g 1N hydr ookl of i ¢ aci d (120 419 "Bhd 5t PO 4get B 62385 [ mhe.

organi c layer wag washed w th aqueous s,m:lilli)n t hi osul phat e soI ution, b i ne,

dried (MySO4f angevaporated im vaguo- [&h sotuti on
of thion IUgﬁPoride 510 o ol ) | i snfzg@h§ﬂ¥4%v§§{)m %J@%[H)’%%( t he
sol ution|stirred |at  -B5LACH or 1| BB tt BH) 3a (np2H8)d3.5 @, 2H)n433(t,c2PR'Flﬁand
stirred for 18 hqurg® met hanpl was r i due
whi ch was partiti or)(s et ween ethyl aceﬁﬁ?%% @gﬁﬁﬁé@ (X@?Hfgtgg%?%ﬂ g pdi um
hydr ogen|car bonatje sél ution (15 ). Thémo]f}@a’fiﬂﬁsllé@@rdWa@ MBshed with a
sat ur at ed—sodium nyarogen carponate sotutTtom (3 X
(MySO4) and evaporated in vacuo to a residue which was chromat ographed on
silica, efUtli-Pgmsthylbthgl hyminacld{-pyrazold-b-ceiberylam was used in this reaction and the

isolated material was dissolved in methanol (2 mL) and heated at 140°C in a microwave

O S
~—
>
(¢

5  reactor for 30 minutes to give the desired compound following chromatography on silica.

The preparations of 2-amino-5-methylpyrazine and 1,1-dimethylethyl 3-amino-1H-

pyrazole-1-carboxylate were described earlier.

The preparation of 3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(4-methyl-5-0xo-
10 2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]benzoic acid is described below.

3-{[(15)-1-Methyl-2-(methyloxy)ethyl]loxy}-5-[(4-methyl-5-0x0-2.3.4,5-tetrahvdro-1,4-

benzoxazepin-8-yl)oxy]benzoic acid

0O
9ot
N
/

15 Lithium hydroxide monohydrate (977 mg, 23.25 mmol) in water (25 mL) was added to a
solution of methyl 3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(4-methyl-5-oxo0-
2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]benzoate (1.93 g, 4.65 mmol) in THF (25
mL) and the mixture stirred at RT for 18 hours, The THF was evaporated in vacuo, the
aqueous residue filtered through Celite®, the filtrates treated with IN hydrochloric acid



i nseparabl e m xture of nethyl

3-[ (I -net hyl et hyl ) oxy] - 5-[ (4- net hyl - 5- oxo- 2, 3, 4, 5-

t et r ahydrwel2peb/as9120xazepi n- 8-yl ) oxy] benzoate (n z 386 EEIFIGBRo@H1887

1- net hyl et hyl 3-

[ (I -met hyl et hyl ) oxy] - 5-[ (4- net hyl - 5- oxo- 2, 3, 4 5-tetrahydro-1, 4- benzoxazepin
-8- yl)oxy]benzoate (mz 414 ( MtH) +) (uﬁ{% This m xture was di ssol ved
in THF (20 nL) and a solution of lithi hydrOX| de nonohydrate (346 ngy,

8. 23 mml) in wat er (20 rrL) added The mi xture was stirred at RT for 18

hours. n.va ous re idue.treated with IN
hydrochl or| c aC| ﬁjf?% Crﬁ_ mtoe VEEE ?gda\/ﬁ ﬁmﬂ?ﬁ€ Co&bélfe oég?“? % €5 m), the
conbi ned dvegawasheéwtlthamhs (25aﬁh)ednm (\MigSD,) mel vaporttell in ficke b idy&O4) and
evapor at E%FI n vacuo. residue was crystallised from eéh%/q§ acetate and

i sohexane JEHegicomPeHg (élgglgP ol TR} (CRCIP2 56 (Gl 3 (R S3DVEO 1 3
(d, 6H, 3. f

(o & 6L(n, @H%%Pé (t2:151)63§k/s 31%;044(7&2&)(46%@*1'}% élssgd( m.;) ??5((86”%{5@5

(s, |H: r@,z 7R3 teb- 1, deé)parSét(qi,difﬁ)dfl/Zﬁﬁi ﬂw

3- hydr oxy-5-[ (4- met hyl - 5- oxo- 2, 3, 4, 5-tetrahydro-1,

benzoxazepi n- 8-yl ) oxy] benzoat e was descri bed earl | er Exanple 38; 3-{r (I

) - 2- WdroMﬂhﬂ@eﬁmﬂ)ﬁMﬁ@éjmaﬁfloXﬂemﬁidxv} -5H{methRl-3 08083 .4.5-
tetrahvdrdtah b | - i V-f5 met hyl pyr azi n- 2-yl ) benzam de

Tri met hyl P35 1 TAEERBYE) was added to a sol ution of
3-{[(15) - I - et hyl - 2- o)
(et hyl oxy) et hyl ] oxy}-5-[ (4- net hyh ~374, b-tetrahydro-1, 4- benzoxazepi

n- 8- yl)oxy]-N(5-nethyl pyrazin-2-yldb mde (236 ng, 0.48 nmol) in
acetonitrile (10 nmL) under an atnosphere of argon and the mi xture stirred
at RT for 18 hours. The m xture s Jpoured onto a saturated sodi um hydrogen
carbonate solution (25 nL), the gegtodrtrile renoved in vacuo, and the
agueous Iayer extracted with ethyl @cetate (3 x 25 nL). The conbi ned

(M50 oA Bl 7 P g 5 s sPhar L oe redd SURPOmodF aphed on-
silica, methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8 -yloxy]benzoate (1.72 g, 5.0 mmol)
and triphenylphosphine (2.62g, 10.0 mmol) in THF (50 mL) at 0°C-5°C. The mixture was
stirred for 30 minutes, then treated with (R)-1-methoxy-2-propanol (675 mg, 7.5 mmol)
and the mixture stirred at RT for 18 hours. The mixture was evaporated in vacuo to a
15 residue which was chromatographed on silica, eluting with 50% ethyl acetate in isohexane.
The residue was slurried in ether (25 mL), filtered, and the filtrates evaporated in vacuo to
give the desired compound (2.41 g) with a small amount of contaminating
triphenylphosphine present. The material was used in the next steps without further
purification. 'H NMR & (CDCls): 1.25 (d, 3H), 3.15 (s, 3H), 3.3 (s, 3H), 3.4 — 3.5 (m, 2H),
20 3.5(t,2H), 3.8 (s, 3H), 4.3 (t,2H), 4.5 (m, 1H), 6.5 (d, 1H), 6.7 (d, 1H), 6.75 (d, 1H), 7.2 (d,
1H), 7.35 (d, 1H), 7.8 (d, 1H); m/z 416 (M+H)"



eluting with 1% nmethanol in ethyl acetate, to give the desired conpound
(107 my). IHNWR d (CDA3) : 1.35 (d, 3H), 1.6 (br, IH, 2.5 (s, 3H), 3.15
(s, 3H), BoRoatr125k), 3.7 (m 2H), 4.35 (t, 2H), 4.5 (mpCrrigB20@/®B1g8d, | H),
6.7 (dd, IH, 6.75 (d, IH, 7.1 (s, IH, 7.25 (s, IH, 7.8 (d, IH, 8.05

(s, IH, 83 (s, IH, 9.45 (s, IH); mz 479 (MtH) + The preparation of
3-{[(l S)-I-nethyl-2-(nmethyl oxy)ethyl] )9} 5-[ (4- net hyl - 5- oxo-
2,3,4,5-tetrahydro-1I, 4- benzoxazepi n- 8- yﬁ)oxy]
N-(5- met hyl pyrazi n-2-yl) benzanm de was described earlier. Exanple 39:
[( pit yl-5- fd S
% benzam deCesi um

car bonatevndﬂﬂbmqatel 5 mrol ) was added to a sol ut| on of

3- hydr oxy-5-{[(15)-2- hydroxy- I-nethylethy&]oxy}

N-(3-nmethyl -1, 2, 4-thi adi azol - 5-yl ) begzani dg (155 ng, 0.5 mmol) and
8-f|uoro-4-nethy| 3, 4-di hydro-1, 4- benz efin-5(2 H-one (117 ny, 0.6
mol) in DMA (5 nmL) and the stirred m re heated at 1600C in a nicrowave
reactor for 8 hours. The nixture led to RT and pressure, the DVA
renoved in vacuo, and the residu iﬂgzszloned between water (25 nL) and
ethyl acetate (30 nL). The m xt ur's Wwas adjusted to pH 2, the organic |ayer
washed with brine, dried (MgSOH4) and evaporated in vacuo to a residue which
was chr orrmmgmpbeﬂlem l$[d9ldhﬁ>mo—ﬁlmléth5ﬂ95 Mot1)3 ﬂtSttEﬂrah@ﬂﬂiéﬁﬁ%enioﬁa@bMeS -desi red

d 1 d, 2H), 4
Cormoug @@ @ (P@nylnzeéhﬂ)?mbg@ost)em g L%émewée ang ammqﬁnwlsfogbnee IH§S 6.6

( d | H) @1 17§7 é 5188 il 1?1 riethdrd! (106%nL) 4vad pleted dutder arf atfiobherd dPargotatd 485
(I\/H—|)+T ﬁaratlono

8-fl uoro-40 rf’ella gdiug oncHarhgal (IR0 mgl}ﬂdéﬂk Shemipging VE?(SZLer windsr feduxdfes2r i bed
b .el ow. 8- ﬂ)lé@ C(%Ofedrﬂ@féﬁ*y 11't§ed tfircgu &/2415 ﬁa%@i r311(15 the%ﬂ)ratgdqe A

m xture o | or o- uor o- 4- benzoxazepl n-5(2
H) - one ( &vaporated in vacuo to a residue Whlch was partltloned between water (150 mL) and ethyl

10 acetate (200 mL). The organic layer was washed with brine, dried (MgSQ4), evaporated in
vacuo to a residue which was chromatographed on basic alumina, eluting with ethyl acetate
then methanol, to give a solid which was crystallised from ethyl acetate and isohexane to
give the desired compound (3.25g). 'H NMR & (CDCLy): 3.15 (s, 3H), 3.5 (t, 2H), 4.35 (t,
2H), 6.6 (dd, 1H), 6.75 (dt, 1H), 7.8 (t, 1H); m/z 344 (M+H)"

15
Methyl 3-[(9-chloro-4-methyl-5-0x0-2.3.4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-5-

Ol A
s

Cesium carbonate (41.2 g, 126.4 mmol) was added to a solution of methyl 3-hydroxy-5-
20  {[phenylmethyl]oxy}benzoate (10.9 g, 42.25 mmol) and 3-chloro-2,4-difluoro-N-(2-
hydroxyethyl)-N-methylbenzamide (11.6 g, 46.4 mmol) in acetonitrile (210 mL) and the

[(phenylmethyloxy]benzoate

stirred mixture heated at 160°C in a microwave reactor for 8 hours. The mixture was
cooled to RT and pressure, the acetonitrile evaporated in vacuo, and the residue partitioned

between water (500 mL) and ethyl acetate (300 mL). The mixture was adjusted to pH 2,



equi val ent), 10% pal | adi um on charcoal (0.1 equival ents) and anmoni um
formate (10 equival ents) in nmethanol was heated at reflux for 2 hours. The
m xture waie 200d129wd to cool, filtered through celite(r) PambGB2h@/doidsrr at e
concentrated in vacuo. The residue was partitioned between ethyl acetate
and water, the organi c phase washed with brine, dried (MySO4), concentrat ed
i n vacuo and chromat ographed on alumna,,  eluting wwth ethyl acetate, to

gi ve the desired conpound as a col our1e¥8-solid. 1 NMVR d (CbA 3) : 3.15 (s,
3H), 3.5 (t, 2H), 4.35 (t, 2H), 6.6 (dd, IH, 6.75 (dt, IH), 7.8 The
preparatigjn of . I . . . 30 .

9- chl or o- S5 TEBP BT TEHA with Dringy et Q1S ) e DBRATEH I iSRG CBAE” fas
descri bed ce@tiniadtirgd B@omitP adial. TROmMSfturd Wiy dﬂdvél)fo 55051[1(1cbn of thionyl chloride

S}- 2- hyd |- met hyl et hyl
3 hi} adi a)z/olr(ﬂ)S(%/ Eg &*Béwf)d % 551%&(&%9 wiya tbéﬁ&%{»/th@‘)ﬂlﬂmpéwe%atrﬁ5°c for 1

a”-2- hvdr qwrthemﬁtdwewt@&émé/dolmmsun%@fdmfs Imzslu-sl Ti% Iﬂetmo@%mboéted in
vDbenzam de | odotri nmethyl silane (5.51 nol ) was added to

3- hydr &xyv8cuo[tp psesjdup wiwtlhwa@;part(uonwbbwﬁ@tqﬁlwl y@@ta}? (250 mL) and a saturated
N-(3- met h ddnzl%%réro E‘:‘-@ﬂb@rﬁ lso?u't%h%lb}% ml"ﬂ@ofggmg’ la%ﬁ_r‘% v%fg@% J;v)th KN

acetonitri and the reaction t| rre hours. ©Met hanol
(15 ) vva&uamdsddlanﬂl}{dkrsgen eaboﬁaimsomuon (" 7H an),lbrhmudrletdr(MgS@4‘,satdur ated

solution qf_ sodiumthi osul mL adde red 020 mns.
The vor at SuRtid I P R0 ARl b o e o SHHES s e i bE Syl ond o nie
et hyl acettiybadethteinlisdhexdnk, tth&tmmﬁe&a)nmnﬁde)ed vmth wat er, brine,

driedé OIH\haMandredu ced in_vacuo to olid. The solid was

tritud RS T8 et ars Go o S & Bt %5 T 30 ke 12

d 1 d 2. 49
?gﬁpglﬁbn 1@%{)%“75 ?g}%??n?@bﬁ)u% Q)m %H‘) "#’\ﬁ(d 11&?6 60@95% ng/tzaét% @\?Hg Lo o
I H), 7.08(3 IH) 7.24 (s, |H)), 9.91(s I H), 13.28(3, IH): mz 310

(MeH) + The preparations of methyl 3-hydroxy-5-{[phenylmethyl]oxy } benzoate and 3-chloro-2,4-

e

difluoro-N-(2-hydroxyethyl)-N-methylbenzamide were described earlier.
15
Example 37: 3-[(1-Methylethyl)oxy]-5-[(4-methyl-5-0x0-2.3.4.5-tetrahydro-1.4-

benzoxazepin-8-vl)oxvi-N-1H-pyrazol-3-vlbenzamide

Q E\,NH
H
0 o]

N
/

o)
A solution of 1,1-dimethylethyl 3-[({3-[(1-methylethyl)oxy]-5-[(4-methyl-5-0x0-2,3.4,5-
20  tetrahydro-1,4-benzoxazepin-8-yl)oxy]phenyl}carbonyl)amino]-1H-pyrazole-1-

carboxylate (42 mg, 0.08 mmol), in methanol (2 mL) was heated at 140°C in a microwave
reactor for 30 minutes. The solution was cooled to RT and pressure, the methanol
evaporated in vacuo to a residue which was chromatographed on silica, eluting with ethyl
acetate, to give the desired compound (13 mg). "H NMR & (CDCl): 1.3 (d, 6H), 3.15 (s,

25  3H), 3.5 (t,2H), 4.3 (t, 2H), 4.5 (m, 1H), 6.5 (s, 1H), 6.7 (m, 2H), 6.75 (s, 1H), 7.1 (d, 1H),
7.25 (d, 1H), 7.45 (d, 1H), 7.8 (d, 1H), 9.4 (s, 1H); m/z 437 (M+H)"



3- Hvdr oxy-5- (rqy) - 2- net hoxy- (| - met hyl et hyl ) oxyl -
N-(3-nethyl-1. 2. 4-thiadi azol -2- vDbenzam de A solution of 3-{ [(I

S) - 2- net weyeofdreEhyl et hyl ) oxy} - 5- { phenyl net hyl oxy}- NPC3/GB2006/001887

met hyl -1, 2, 4-t hi adi azol - 2-yl ) benzam de (9.53 g) and thioanisole (13.9 nL)
in trifluoroacetic acid (45 nL) was stirred at anmbient tenperature for 16
hours. The trifluoroacetic acid was rqm%éed in vacuo and the residual oi
partitioned between ethyl acetate (100 ) and aqueous sodi um hydrogen
carbonate solution (300 nL). The aqueous | ayer was separated, extracted

wth ori nd e ERRRaon Sty B Ea R M B P L AR SR oo
chr omat og Qa;phmhtmhychbl li4sbergbidaeif Boydlokylphageicatbenylyaniise) hmpﬂezaslel uant to
gi ve the de c 0 ng 5 g) 1 NMRd (CDA3) : 1.2 (d, 3H), 2.5 (s,
3H), 3.3 O’EW“%ATE@ % 4.6-4.7 (m IH, 6.6 (s, IH, 7.05 (s,
I 7lsl 9.85 (s, | 1323I z 324 (M+H) +

H . ( H, ( |-|) ( H. m ( M+H)

S-irdSI."- Met hoxy-ri-neth IetthoxyI S—Ihenyl math on¥l- N-rS—rrethyI-I -
t hi adi é 1, 1sDimnethydethy, tits dyagthy 2 1 105.8) h peth yl-3rDx0- . 3-tsitalyd _!g ‘ ( 1
drop), VVe"b@nz%QQz‘% inl @ Heh {198y Barhind iH- ole- -carboxylate .
2- met hoxy-(T-nmet hyl et hyl') oxXy] - 5- enylmetny enzolc acid (15.8 g) in

DCM (260 nlL) and the m xture stirred ato 16 hours The DCM and excess
oxalyl chloride were renoved i n\r@ me oi | dissolved in DCM
(50 nmL) and added to a solution m ho- 3 yI 1,2,4 thiadiazole
(6.05 g) and triethylamne (14.6 ni)lin DCM (150 m.) at 0-50C, and the

m xture stirred at RT for 16 kﬁ)u %he DCM and excess triethylam ne were
removed in vacuo, and the resind oil partitioned between ethyl acetate
(250 nL) and I M hydrochloric acd (150 nL). The et hyI acet ate | ayer was

separ at ed, washed sequentl ally with I Mhydrochloric ueous sodi um
hydr ogen OIPEA(Q26 mL, 1.5 mmol) was added to a solution of 3- [(l—methylethyl)oxy -5-[(4-

methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]benzoic acid (185 mg, 0.5

10 mmol), 1,1-dimethylethyl 3-amino-1H-pyrazole-1-carboxylate (110 mg, 0.6 mmol) and
HATU (247 mg, 0.65 mmol) in DMF (2 mL) and the mixture stirred at RT for 16 hours.
The mixture was poured onto water (30 mL), extracted with ethyl acetate (3 x 15 mL), the
combined organic extacts washed with 1N citric acid, saturated sodium hydrogen
carbonate, brine, dried (MgS0O4) and evaporated in vacuo. The residue was

15  chromatographed on silica, eluting with 60% ethyl acetate in isohexane, to give the desired
compound (32 mg). "H NMR & (CDCL): 1.3 (d, 6H), 1.55 (s, 9H), 3.15 (s, 3H), 3.5 (t,2H),
4.3 (t, 2H), 4.5 (m, 1H), 6.5 (s, 1H), 6.7 (m, 2H), 7.1 (d, 1H), 7.8 (d, 1H), 7.95 (d, 1H), 8.7
(s, 1H); m/z 535 (M-H)

20  3-[(1-Methylethyl)oxy]-5-[(4-methyl-5-0x0-2.3.4,5-tetrahydro-1.4-benzoxazepin-8-
0
T
o o)

N
/
¢}

yDoxyJbenzoic acid

Cesium carbonate (1.96 g; 6.0 mmol) was added to a solution of methyl 3-hydroxy-5-[(4-
methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]benzoate (686 mg, 2.0 mmol)



solution, and brine, dried (MgSO™), and evaporated to a residue which was
chromat ographed on alumna with ethyl acetate as eluant, then on silica
wi t h 30%wohyée/aswate i n i sohexane as eluant to give treTdERIGADISSGNPOUN
(9.6 g). IHNW d (CDA3) : 1.3 (d, 3H), 2.45 (s,3H), 3.4 (s, 3H), 3.5-3.6
(m 2H), 4.55-4.6 (m IH), 505 (s,2H), 6.8 (s, IH), 7.1 (m 2H), 7.25 (m
5H), 10.7 (s, IH. mz 414 (M+tH)+ The p paration of 3-[(l §) -2-methoxy-(l
- met hyl et hyl ) oxy] - 5- {[ phenyl net hyI]oxy’} nzoi ¢ acid was descri bed

earlier. Exanpl e 40: 3-(Kl

% et2 r g%?éxﬁ' x 300 OtBTQ’\El’!%??et @%prf’ﬁx%ﬁmn} Amﬂ?‘%ﬂ? ?laﬂme g ‘rfﬁd H“’ftﬁlie&a?ta%ﬂ -5-yl)be

nzani de Tﬂﬂ@fﬂthn&bﬂoWavd: editdefot 0 h8&. Aliditibnal 2HBdpropaas (A4 Denmolpol uti on

f 3- 15} -1
?rret hi/l[ éxy%aéf‘ﬁ‘f{}ﬁ]%{% Teactipyhentadfor a Bl bous. Theguixpre waseackedito RTeAz oxazepi

n- 8- yl) oyyessubt, (i DR J)ra%d‘ln %@ué%@@&' refdie paREASIbAG edBRaer B 0. 67
2b i

mmol) in acetonltrlle der an at nosphere of argon and the m xture

stirred atmllﬁt'FmP%W@BU‘ﬁ]&ﬂI@Chlomé‘Cm k2-0 ) vad ethplace@tedAOOME At Theprgagics odi um ;
hyd acuo, an
ydrogen ¢aePoRaksnsPhih ?@gzoﬁ%ﬁiﬂg %qsbrghﬁs SRR (ntsshhg ghg;{@x@ b dnd’

the aqueous |ayer extrac cetate conbi ned
organic | aymosatcmbn@aMsEb@evdﬁu@wgmﬁdadﬂotarﬂobsmhpﬁtimmyisdﬂuudedﬁ 73mmdi,ri6, dried

S et L e e R f SR I R S i
t he desi recdccmn:ermdea;ﬁrrad ﬁﬁll@&bﬁxesmeaﬁéthﬁo(&ﬁ)&f@/)apor&iddM\chdo (m@blal)let ; %Hf
2%53 ’ h(‘%“@%fkt%l&neq ‘ﬁf‘g’ee@ 6%5% agFraty @% mle) a@d@&awmtsd S%‘l@%&rogm) 7.25

(s, IH), Za@&laﬁedsoldtid}l (157'1’101? AR orddntd)idyef s W aRa A AnRste Bsddiund S) -
1- met hyl - nmet hyl oxy) et hyl ] ox 5[(4 net hyl - 5- oxo-
2,3,4,5-t ﬁﬁr Ebwataﬁ%@g%@d& BiLop-teing, drisd 804) and evaporated in vacuo to

N-(3- et h)ilreslldug witidn W AdinaiogRaphil bR SMiE ARG WAk HE S lctRE Do £3E b e -
inseparable mixture of methyl 3-[(1-methylethyl)oxy]-5-[(4-methyl-5-0x0-2,3,4,5-

15  tetrahydro-1,4-benzoxazepin-8-yl)oxy]benzoate (m/z 386 (M-+H)") and 1-methylethyl 3-
[(1-methylethyl)oxy]-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-
yDoxy]benzoate (m/z 414 (M+H)") (650 mg). This mixture was dissolved in THF (20 mL)
and a solution of lithium hydroxide monohydrate (346 mg, 8.23 mmol) in water (20 mL)
added. The mixture was stirred at RT for 18 hours. The THF was evaporated in vacuo, the

20 aqueous residue treated with 1N hydrochloric acid (14.0 mL), extracted with ethyl acetate
(3 x 25 mL), the combined organic extracts washed with brine (25 mL), dried (MgSO4)
and evaporated in vacuo. The residue was crystallised from ethyl acetate and isohexane to
give the desired material (430 mg). "H NMR § (ds-DMSO): 1.3 (d, 6H), 3.1 (s, 3H), 3.6 (t,
2H), 4.4 (t, 2H), 4.7 (m, 1H), 6.6 (d, 1H), 6.8 (dd, 1H), 6.9 (d, 1H), 7.1 (d, 1H), 7.25 (d,

25  1H),7.75 (d, 1H), 13.1 (s, 1H); m/z 372 (M+H)*

The preparation of methyl 3-hydroxy-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-

benzoxazepin-8-yl)oxylbenzoate was described earlier.

30



Exampl e 41: 3-[(7-Fluoro-5, 5-di oxi do- 3, 4-di hydro-2

H |, 5- benzoxat hi epi n- 8-yl )oxyl -5- (I )-1 -nethyl-2-(nethyl oxy) et hvhoxy

- i V- (5- mewbyb@ynragn- 2- vl ) benzam de3- Hydr oxy-5-{[ (| . S) - PCmmtHgd6/@1g8Met hyl 0OX
y) et hyl Joxy}- N-(5-nethyl pyrazin-2- yl)benzam de (634 ng, 2 mol),
3-1(2,4,5-trifluorophenyl)sul fonyl ]dnydrofuran-2(3 H) - one (560 ng, 2 mmol)
and potassium carbonate (552 ny, 4 nnnl% in acetonitrile (10 nm.) were
heated at 1600C for 2 h and 170C for 38°hinutes in a mcrowave reactor.

Wat er was added to the reaction mxture and t he phases separated. The
aqueous p-ase . ) 2 d the

conbi ned SEHERICSS: da l(l)ad-d e geed- sodi um

bi car bonate%ramlmi-n qrbenbdzdaﬂ@lﬁ.lsdvlﬁmpd-(SWhvmdl-whbaizahﬂde The residue
was di ssolved in nethanol and heated to refl X on a steam bath. The
residual solid was renoved by hot filtr ﬁ:dzﬁd the filtrate evaporated to
a resi due which was chromat ogr , eluting with 10% net hanol
in DCM to give the desired conpodnd aclear foam (152ng). 1H NVR d
(CbA 3) : 1.27 (d, 3H), 2.32 - 2638 ( 2H), 2.49 (s, 3H), 3.31 (t, 2H),
3.34 (s, 3H), 3.43 - 3.47 (m (H, 49 - 3.54 (m IH), 4.15 (t, 2H), 4.53
- 4.57 (n1 IH), 6.72 (d, IH, W t, IH, 7.08 (t, IH, 7.25 (t, IH,
7.71 - 7.74 (m IH, 8 07 (d, I1Hp, 8.25 (s, IH), 9.45 (d, IH; mz 532

gM;;%:oxy Sl 0GR IEEIND, 2 3 B3mg was/addedin 4 sglyion of (g0 L-methyt-2-

met hyl pyr @ﬁétﬂlex%bﬂ@l@@@@lﬂ-N@n&ﬂﬁll 5-0x0-2,3,4,5- tetrahydro-l 4—benzoxazep1n—8-
3-[(2, 4, 5- trlfluorophen | Ysul fonyl]dih dr'of ur an- 2( mere descri bed

earlier. ERERPINEC 54lzleth3h3w(a7mr2\ w&‘?eazasmée 380848, namalo Hy%ﬁe@mzﬂle (10mL)

-1, 5-benz fo(fbtr bh SR RpiBrd/ b9 R¥H and thd I{nfxlture stlrred atRT for 18 hours The mixture was
y)-I-nEthyI 2- (met hyl oxy) et hvl | oxy}-i V: razol - 3-vl benzam de

|, | - Di met hyured pyip agatpraild shdigmdwidragen [:z(rbonate so ution (25 mL) the acetonitrile
S)-l-neth

l_z oyr azol }éé c%gg ’ %‘%4’ %%SX )chf‘e fﬁﬁédug’%a)%lpﬁﬁﬁé’&% with §&??éz’ée£??eg(‘3@<°i’5 thL). The

trifl WOr opbmebined snghdio faykds dveltwdasrh{edjwah s<2<(113m|+l)1omh;ﬁla(e1s¢ﬁltmg, brieXriedol ) and

potassiu m(MgSO4) and evaporated in vacuo to a residue which was chromatographed on silica,

eluting with 1% methanol in ethyl acetate, to give the desired compound (107 mg).

"H NMR & (CDCls): 1.35 (d, 3H), 1.6 (br, 1H), 2.5 (s, 3H), 3.15 (s, 3H), 3.5 (t, 2H), 3.7

(m, 2H), 4.35 (t, 2H), 4.5 (m, 1H), 6.5 (d, 1H), 6.7 (dd, 1H), 6.75 (d, 1H), 7.1 (s, 1H), 7.25
15 (s, 1H), 7.8 (d, 1H), 8.05 (s, 1H), 8.3 (s, 1H), 9.45 (s, 1H); m/z 479 (M+H)"

The preparation of 3-{[(15)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(4-methyl-5-0xo0-
2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(5-methylpyrazin-2-yl)benzamide was
described earlier.

20
Example 39: 3-[(2,3-Dimethyl-4-0x0-3.4-dihydro-2 H-1,3-benzoxazin-7-yl)oxy]|-5-
{1(1.5)-2-hydroxy-1-methylethylloxv}-/V-(3-methyl-1,2.4-thiadiazol-5-yl)benzamide

o S’N\>_
HO/TO /gN
YO (0]
N



carbonate (138 ng, 2mmol) in acetonitrile (4 nL) were heated at 1300C for 1
hour then 1600C for a further 1 hour in a mcrowave reactor. Water was
added t o wbeoseiasd7eon m xture and t he phases separ at ed. PCi&BRRWwe0IS7 phase
was extracted with ethyl acetate (3 x 20m.), and the conbi ned organics
washed with I M hydrochloric acid, a saturated sodi um bi carbonate sol ution,
brine, dried (MgS™), filtered and evaporat ed. The residue was

chromat ographed on alumna, eluting w t1520- 10% met hanol i n DCM to give the
desired corrpound as a white solid (58 ng). 1H NVR d (CDCl 3) : 1.33 (d, 3H),

21y, 4. 21 ¢rRspgookie LS ma, gneh Noppihed 197 selyhi o higea S (1822 m "y

7.29 (s, h¥lroxy’ lﬁethyl&hﬁ@ox@}‘fw (%l-'ﬁlethyl 17> 4tBliadib#dl-5-)tRrzatfide d166 mgH.3 506
( MHH) +, 504 paratio

[(2, 4, 5%9?4@&8%@%@7@% ‘&rﬁkhﬁ’]i’iﬂ’i‘h%@@oﬁ?zﬁﬁmﬁ(%ﬂmedﬁé7 was0-fescri bed
'

ier. Jherp fnqua(ES_'rm A tﬂe sl-lrrg& Hﬁﬁtﬁﬁéhﬁﬁt@& bt 160°C in a microwave reactor for
(3 hydr oxy- 5 l1-me

I
{[

met hy$ oxﬁﬂﬁeunsyTl}e(myc}iphéfﬁycq%@lrtbaﬁwn}i@msm? -the Hh%rmbém vacm,laod(weat eis

escrlbed | - 2-

met hyl ox et Eyﬁuclt)lé?/% %R%%c %gis lﬁLg%%[dﬁ%WqEﬁ—é&%r azo ll’ car é@)évl ate A
ol ution adjuﬁtﬁd‘ecxijfh%tthg/blgalhw layer washed with brine, dried (MgSOy) and evaporated in

ooyt e BIGH Eaiig  ekhi p P 66’?‘8&8’#& Al Ere (23 g,

47.8 ol hesmadwﬁ &u]ﬂﬂQlfﬁ ). 100k BIooiCl 114 ﬂgﬁ m@ua(rseﬁ{)am pur ged
)

a

3-
e
3-
(
d
(
SO

with n| trogen (x3 10% Pal'l adi um on car %W/ was added and

react i®n ﬁﬁ % Hdr3e’ (ﬂa%H)a\ﬂa'i:@aﬂHd Satvolas iH)al6l4y(S ged ﬁhlﬁ) @?ﬂ(solﬁh 7das. The
reaction gg ?1r7§>2 ?H qut 551/548?t(1\gﬁ under a hydrogen balloon for 16
iu ter)

hours. um on c ed through di at omaceous earth and
t he fiItrate concentrat ed |n vacuo to give a white foam (18 g).

The preparation of 8-fluoro-4-methyl-3,4-dihydro-1,4-benzoxazepin-5(2H)-one is
described below.

15
8-Fluoro-4-methyl-3.4-dihydro-1.4-benzoxazepin-5(2H)-one

(o

A mixture of 9-chloro-8-fluoro-4-methyl-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (1

equivalent), 10% palladium on charcoal (0.1 equivalents) and ammonium formate (10

20  equivalents) in methanol was heated at reflux for 2 hours. The mixture was allowed to
cool, filtered through celite® and the filtrate concentrated in vacuo. The residue was
partitioned between ethyl acetate and water, the organic phase washed with brine, dried
(MgSOg), concentrated in vacuo and chromatographed on alumina, eluting with ethyl
acetate, to give the desired compound as a colourless solid.

25 'HNMR & (CDCls): 3.15 (s, 3H), 3.5 (t, 2H), 4.35 (t, 2H), 6.6 (dd, 1H), 6.75 (dt, 1H), 7.8
(t, 1H); m/z 196 (M+H)*

The preparation of 9-chloro-8-fluoro-4-methyl-3,4-dihydro-1,4-benzoxazepin-5(2H)-one

was described earlier.



1HNVRa (de-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 IH), 6.5 (s, IH, 6.95 (d, IH, 7.0 (s,
IH), 7.1 We,200é4dp5978.2 (d, IH), 9.65 (s, IH, 11.2 (s, brcTidB2poam0288392
(MtH) +1 . | - Di melhyl ethyl 3-rf{3-irfl5)-1-nmelhyl-2-fnmethyl oxy®et hyl 1oxy}-5-

[ (phenyl met hypoxyi phenyl | carbonvDam nol - | H pyrazol e- 1-carboxyl ate DI PEA
(28.5 nmL., 164 mmol) was added to a susgl@S si on of

3-[(1S)-2-net hoxy- (I net hyl et hyl ) oxy] - ?[’phenyl nmet hyl ] oxy} benzoi c acid
(20.7 g, 65.6 nmmol ), HATU (31.2 g, 82.0 mmmol) and 1, 1-di net hyl et hyl

3-am no- ~oly 0 8 _ 2 | ) AdA (3P, M) and
t he react :T(%]B%P%%ﬁérgofg Iljlf(ﬁée)g' ﬁ()t(%?? é%dg?xg' g'%n e%?l.lewgﬂ fvlz(gdn%%l 1\’/\3%% added
and t he r daatiazohS+yl)benmmidexs desctiled balowh di et hyl ether (3 x 150 nL). The
organi c | ayer was washed with saturated brine solution and dried (MySH)
The filtrate was concentrated in vacuo and the residue crystallised on

st andi ng. 3TnelredyySY HILS-MBY oA B Aethy Wiy ok SRNER ah@h {10 Dit-igadisroibv e t he
desired material as yellow crystals (23.4 g). mz 482 (MtH) +. The

prepar at i §HoEaide §i net hyl et hyl 3- ani no- | H pyrazol e- | - car boxyl at e was
described earlier. Exanple 43: 3-f(7-Fl upros-{, 5-di oxi do- 3, 4-di hydro-2

H |, 5- benzoxat hi epi n-8-v poxyl - d (ke Wh: 25 roxy-|-nmethyl et hyl | oxy) -
- (5-net hyl pyrazi n- 2-yl ) benzam %Pg’x{s tiBn '@?d
H-

3-[(7-fluoro-5, 5-di oxi do- 3, 4-di hydr o- | , 5- benzoxat hi epi n- 8-yl ) oxy] - 5-
{[(1S) - 1- net hyl - 2- (et hyl oxy) et hyl ] ox§"}- N- (5- et hyl pyr azi n- 2-yl ) benzani de
(100 g, QodbBifRTRY14ildne (RSLRON5E.Y hinfol{ Wil Add¥@® FRRASEHs M- L hkiBipny! silyl

i odide (0.138 niL alnd éti rred at RT %mder ar gon forﬁgG\{\%o%rs.bﬂgg(frum

t hi osul phét-eeduietinliony (-860 mothilels? dthisdiazahd-yDhenzainide(? & geX{7? amadbinw t h
ethyl acebalgikfe sﬁﬁhtheTé&tﬁﬂme{bfﬂ R AP %@é%{iﬁﬁ&%ﬁﬁ%hﬁ[@d (MySO)

filtered and evapor at to give a yellow ol was" chr ogr aphed
on al uffi naddedland thegeanitivh stfz&0Re rbourdimpla samrddéMolutmngif veditrh ¢hickedihned

(10 mL) was added and stirred for 20 mins. The volatiles were removed in vacuo and the

aqueous residue extracted into ethyl acetate (2 x 150 mL). The organics were washed with
water, brine, dried (MgSOy), and reduced in vacuo to give a yellow solid. The solid was
triturated with DCM and then with ethyl acetate to give the desired compound as a white

15  solid (1.44 g). '"H NMR & (ds-DMSO): 1.23 (d, 3H), 2.49 (s, 3H), 3.46 - 3.59 (m, 2H), 4.48
-4.52 (m, 1H), 4.89 (t, 1H), 6.60 (s, 1H), 7.08 (s, 1H), 7.24 (s, 1H), 9.91 (s, 1H), 13.28 (s,
1H); m/z 310 (M+H)"

3-Hydroxy-5-{[(1S)-2-methoxy-(1-methylethyl)oxy}-N-(3-methyl-1.2.4-thiadiazol-2-

20  ylbenzamide
o 8N
~ (0] )% >_
ARea
OH

A solution of 3-{[(1S)-2-methoxy-(1-methylethyl)oxy }-5-{phenylmethyloxy}-N-(3-
methyl-1,2,4-thiadiazol-2-yl)benzamide (9.53 g) and thioanisole (13.9 mL) in

trifluoroacetic acid (45 mL) was stirred at ambient temperature for 16 hours. The
25 trifluoroacetic acid was removed in vacuo and the residual oil partitioned between ethyl
acetate (100 mL) 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



conpound as an orange solid (19 ng). 1IHNWR d (CDA3) : 1.25 (d, 3H), 2.35
- 2.42 (m 2H, 2.52 (s, 3H, 3.32 - 3.41 (m 2H), 3.46 - 3.71 (m 2H),
3.75 (d, wHposh23@2-4.22 (m 2H), 4.53 - 4.57 (m |H), @CT&R2d)e/dok§s7 6. 80
(t, IH, 7.18 (s, IH, 7.35 (s, IH, 7.80 (d, IH, 8.18 (s, IH, 8.37 (s,
IH), 9.50 (s, IH; mz 518 (MtH)+, 516 (MH)' Exanple 44:

3-f (5, 5-Di oxi do- 3, 4-di hvdro-2 -1.5-benzgxat hi epi n-8-vnoxyl -5-{ \(I9)-2-
hvdr oxy- | - met hvl et hv poxy}-./V-(5-nmeth yrazi n-2-yl ) benzam de

| odotrinethylsilane (0.416 nL, 2.92 mvl) was added to a sol ution of

- -d
i L;(/g’r o 2$%é°%q"%ﬁ%%‘>¥la Rrife, dried,(MeSQuand evanorated toja rpsidyenyhich Waset hyl oxy) et hy
| ] oxy} - N-chl(oﬁiattgrdpwq)(w sahcawiﬂa §0% ey aiactein (sbhOx g as SuRR ta180é Jhei N
acetonitrile 3 tgge reaction stirred at RT overnight. Methanol (35
m.) was agasérc? C?IHB urngggTS n stirred for 1 hour, then a saturated aqueous

sol ution i mm&(tmdu)owkcpbﬁl)ez £ R03M}, B MEIBddlRs AaK JH)e 6. @?%1 ! irred

for a further 20 mnu m xture was evaporated in vacug ‘t he
product w&$ (éxltﬂ)aﬁ%éﬁ %37 lf(lsolrﬁ[)s R85 (1 8HYdAi2dsr 188i w4y e addition of

of 20% met hanol in DCM (40 nL) with stirring. The organics were reduced in
vacuo to a volune of approximately 5 nL. The resi due was chromat ographed on

silica, eBuff(l5y2uilethoxXy-GAousthpthahoty}iin{ibehylmethylixy &M (3emetbgli I.2d- conpound as
a cream sl d. (79 .)J.a%n NVR d (de-DMSO): 1.25 (d, 3H), 2.24 (d, 2H), 2.48
(s, 3H, & S , 4.20 (t, 2H), 4.61 (q, IH), 4.92 (t3 IH,
6.85 (d, IH, 6.97 - 6.99 (m 2H), 7.36 sS—NH) 7.54 (d, IH, 7.83 - 7.85
(m IH, 837 (d, IH, 9.26 (dx h?o )@ IH: mz 500 (MtH) + The
preparation of 3-[(5, 5-di oxi do-%, i r o- 2

H |, 5- benzoxat hi epi n- 8-yl )oxy] -5-{[(19}- |-nmethyl-2-(nmethyl oxy)ethyl]oxy}-
N- (5- met hyl pyrazi n-2-yl ) benzam de wag descri bed earlier. Exanpl e 45:

3-r (5, 5-Di oxi do- 3. 4-di hvdro-2 H1, 5zbenzoxat hi epi n- 8- vnoxyl - 5-(
f(LSVI net hvl - 2-(nethyl oxy)etliylloky)l-i V-1 H pyrazol - 3-yl benzam de
10 Oxalyl chloride (5.24 mL), followed by DMF (1 drop), were added to a solution of 3-[(1.5)-
2-methoxy-(1-methylethyl)oxy]-5-{[phenylmethyl]oxy } benzoic acid (15.8 g) in DCM
(260 mL) and the mixture stirred at RT for 16 hours. The DCM and excess oxalyl chloride
were removed in vacuo, the residual oil dissolved in DCM (50 mL) and added to a solution
of 5-amino-3-methyl-1,2,4 thiadiazole (6.05 g) and triethylamine (14.6 mL) in DCM (150
15 mL) at 0-5°C, and the mixture stirred at RT for 16 hours. The DCM and excess
triethylamine were removed in vacuo, and the residual oil partitioned between ethyl acetate
(250 mL) and 1M hydrochloric acid (150 mL). The ethyl acetate layer was separated,
washed sequentially with 1M hydrochloric acid, aqueous sodium hydrogen carbonate
solution, and brine, dried (MgSOy4), and evaporated to a residue which was
20 chromatographed on alumina with ethyl acetate as eluant, then on silica with 30% ethyl
acetate in isohexane as eluant to give the desired compound (9.6 g).
'H NMR & (CDCly): 1.3 (d, 3H), 2.45 (s,3H), 3.4 (s, 3H), 3.5-3.6 (m, 2H), 4.55-4.6 (m,
1H), 5.05 (s,2H), 6.8 (s, 1H), 7.1 (m, 2H), 7.25 (m, 5H), 10.7 (s, LH). m/z 414 (M+H)*

25  The preparation of 3-[(15)-2-methoxy-(1-methylethyl)oxy]-5-{ [phenylmethyl]oxy } benzoic

acid was described earlier.



| -Chloro- N, N, 2-trinethyl-I|-propenylamne (0.076 nL, 0.57 mmol) was added
to a mxture of 3-[ (5, 5-di oxi do- 3, 4-di hydr o-2

H |, 5- berwoxaddnizeqren- 8-yl ) oxy] -5-{[ (15) -1 -net h. yl - 2- PCT/GB2006/001887

(et hyl oxy) et hyl ] oxy}benzoic acid (0.2 g, 0.47 mmol) in DCM (14 nL) and and
the m xture stirred at RT for 40 mnutes. 1,1-D nethylethyl 3-am no-I

H pyrazol e-| carboxyl ate (0.174 g, 0.95 I) and pyridine (0.95 nmmol) were
added and the m xture stirred for a fur]t er 3 hours at RT under an inert
at mosphere. The solvent was renoved in vacuo and the residue

chr onmat og lelﬁ b 9 354 oLl oy ne\mbazgﬁ éS%O/ﬁ;‘?t h¥!| !%E 2?45” i sohexane,
to give t T ' cetonitrile
and heat eteti Flenavezesast -Vi(BGAEh brzaahmamzbss DBheamidesrent was
renmoved and the resi due chromat ogr aphed on lica, eluting with 10%

met hanol in DCM followed by trituration} eron)-dl ethyl ether to give the
desired material as a col ourl ess cf d (ChA3) : 1.33 (d, 3H),
2.41-2.42 (m 2H), 3.36 (t, 2H) s, 3H), 3.52 - 3.62 (m 2H), 4.23
(t, 2H), 4.59 - 4.63 (m IH), do IH), 6.81 (t, IH), 6.83-6.90 (m
2H), 7.19 (s, IH), 7.41 (s, IH)( D (d, IH), 7.90 (d, IH, 9.81 (s, IH,
10.25 (brs, IH); mz488 (MtH) +/° preparation of 1,1-dinethyl ethyl

3-am no- | H pyrazole- 1-car boxyl é’te vvas descri bed earl i er. The preparation
of 3-[(5, 0, )

5-{[ (15) -?flgrrig?frsflsq%gdl?r%@ héylgjiy e, hy+ SRRt i e 3-SR ety >

bel ow. 3- r(IgetBylm(y)ﬁtihm )3(}41 [dail-lmpdryd)-ﬁz)xo 2 3 ,4,5- tetrahydro 14-benzoxazep1n—8-

B B B D Nl e LI B 067 ) i st

3- hydr oxy ¢(Z-fHiL) dfslpr dn amabiphkref Grgeh hyd theynietuhydtined wi REBGEOisthoassd The 0. 245 g,

1. 08 mmol 8-fluoro-3, 4-di hydr 5- benzoxat hi epi ne i oxi de (235
mg, 1.08 MRS Véﬁ&)obrgaggfgisaﬁag%{fsgﬁwg}lyd&ggg Cﬁ’éonaée Sf?“tm%?‘} “%Lgr thetonitrile
(7.8 nl) wasonieids repholdll il vBRL] ONBHE aiRB6S 18Fer JktraRAGHitIPEthyl abGE $3 x FDe mi xture

was r ?Sluc % ri1 vacuo and the
The combined organic layers were washed with sodium thiosulphate solution, brine,

dried (MgSO,) and evaporated in vacuo to a residue which was chromatographed on silica,

eluting with ethyl acetate then with 2% methanol in DCM, to give the desired compound as

a colourless solid (50mg). "H NMR & (CDCly): 1.3 (d, 3H), 2.5 (s, 3H), 3.2 (s, 3H), 3.6 (t,

2H), 3.75 (m, 2H), 4.4 (t, 2H), 4.55 (m, 1H), 6.55 (d, 1H), 6.7 (dd, 1H), 6.8 (d, 1H), 7.2 (s,
15 1H),7.25 (s, 1H), 7.85 (d, 1H); m/z 485 (M+H)"

The preparation of 3-{[(15)-1-methyl-2-(methyloxy)ethyl]Joxy }-5-[(4-methyl-5-oxo-
2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(3-methyl-1,2,4-thiadiazol-5-
yl)benzamide was described earlier.

20
Example 41: 3-[(7-Fluoro-5,5-dioxido-3.4-dihydro-2 H-1,5-benzoxathiepin-8-yl)oxy]-5-

{1(15)-1-methyl-2-(methyloxy)ethylloxy}-N-(5-methylpyrazin-2-yl)benzamide




residue purified by preparative HPLC (on a O 8 reversed phase using 5-95%
acetonitrile (+0.2% TFA) in water (+0.2% TFA) as eluant) to give the

desi red cwopoanids@e a beige solid (222 ng). NVR d (d6- DeBOGB20b06AD1g8d, 3H),
2.22-2.24 (m 2H), 3.17 (s. 3H), 3.43-3.58 (m 4H), 4.03-4.16 (m |H),
4.16-4.25 (m 2H), 4.63-4.73 (m IH), 6.80-6.85 (m IH 6.90-7.01 (m 2H),
7.15 (s, IH), 7.35 (s, IH, 7.83 (d, IH%' mz 421 (MH)- The preparations
of 3-hydroxy-5-{[(15)-1-nethyl -2-(net F@ %ky) et hyl ] oxy} benzoi c acid and
8-fluoro-3,4-di hydro-2 H I, 5-benzoxat hi epi ne-5, 5-di oxi de were descri bed
earlier. g Tests: e biol.ogical. ef of the .c ounds of
fornul a (?)Iﬂgﬂ'wy%hpesg't éae‘nglrtz‘m“‘?Y&?’%ﬁﬁﬂ&%% {5?111? PRYGAR ¢ activity
Enzymat i cylgushiathitly (638 nfig Qb N 3AI2, 45 rEflugapieheddl fonddthytofuiaa-2(R@s ur ed by
i ncubating GLK, ATP and gl ucose. Th% raté of product, format i,o&g be

det er i nedhedy5¢®apt mpl)and Patessiym cybanate @5pmee AyrRQ)yRrpstanItiia ) H

syst em angeReased hiigotd forl2 1AM 70T 86 nidhtédinlalniBroWavORbEEAW HaRst y at
340nm (Mat schi nsky et al 1993). Activation of GK by compounds can be

assessed ulsiedtp tharesctigsmixtirp andibe phasseirperatsd. Hissaneas phasgRxigstedescr i bed
Ir gc E :ﬂg? El’iﬁp H é@% %%tc??elcg M r%;dnt%%?énlgﬁlgd @éﬁﬁ%‘f)&g@ 1 o) lftl}g?or? ielzfﬁk():y PCR
f r om hunamigarseuedtd odamdbibapatatecsoirfing, hrins ped trisd(MgSQus imbevestratefi shed
echntaue, oo ool SambLont o UL B & ARG T MO, ",
i n Tani zaywidetasatmdRd byandfiBatidhamdthe fltrhte e@bparhted BWrefilad whick oag ect ed i n
ver "®lo ) éhebm%t%gr%%)hed%noarflilmn%a,i erllutﬁlg lé%ﬁflro% 0 ;[méhlanc;/l bty B%li\/i to give the desired

compound as a clear foam (152mg). "H NMR & (CDCls): 1.27 (d, 3H), 2.32 - 2.38 (m, 2H),

2.49 (s, 3H), 3.31 (t, 2H), 3.34 (s, 3H), 3.43 - 3.47 (m, 1H), 3.49 - 3.54 (m, 1H), 4.15 (t,

2H), 4.53 - 4.57 (m, 1H), 6.72 (d, 1H), 6.77 (t, 1H), 7.08 (t, 1H), 7.25 (t, 1H), 7.71-7.74

(m, 1H), 8.07 (d, 1H), 8.25 (s, 1H), 9.45 (d, 1H); m/z 532 (M+H)", 530 (M-H)’

15
The preparations of 3-hydroxy-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-N-(5-
methylpyrazin-2-yl)benzamide and 3-[(2,4,5-trifluorophenyl)sulfonyl]dihydrofuran-2(3H)-

one were described earlier.

20 Example 42: 3-[(7-Fluoro-5.5-dioxido-3.4-dihydro-2H-1.5-benzoxathiepin-8-yl)oxy]-5-
{[(1.S)-1-methyl-2-(methvloxy)ethvljoxv}-N-1H-pyrazol-3-ylbenzamide

o X

YT
H

XL

S F
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1,1-Dimethylethyl 3-{[(3-hydroxy-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy } phenyl)
carbonyl]amino }-1H-pyrazole-1-carboxylate (145 mg, 0.5 mmol), 3-[(2,4,5-

25  trifluorophenyl)sulfonyl]dihydrofuran-2(3H)-one (140 mg, 0.5 mmol) and potassium
carbonate (138 mg, 2mmol) in acetonitrile (4 mL) were heated at 130°C for 1 hour then
160°C for a further] hour in a microwave reactor. Water was added to the reaction mixture

and the phases separated. The aqueous phase was extracted with ethyl acetate (3 x 20mL),



GLK and GLKRP cDNA was cloned in E. coli using pBluescript Il, (Short et al
1998) a reconbi nant cloning vector systemsimlar to that enployed by

Yani sch- PEonroos/12see al (1985), conprising a col El - basedpcepBo@molssar i ng a
pol yl i nker DNA fragment containing nultiple unique restriction sites,

fl anked by bacteri ophage T3 and T7 pronoter sequences; a fil anentous phage
origin of replication and an anpicillin _drug resistance marker gene.
Transformations E. Coli transformationd>ere generally carried out by

el ectroporation. 400 nL cul tures of strains DHba or BL21(DE3) were grown in
L-broth to an OD 600 of 0.5 and, h ested centrifugat at 2,00Qy. The
cel | s wer Bdie Fpbipsd @igamios yabed By Me*}ygrﬂcgﬁac\ﬂ&fiearsa %éﬂgimed in Inl 10%

gl ycerol giagtbstddd &futlo, BidedsddSMESOLY, %edlah&e«tab@l@tem 'Fl%sreyiﬁlﬁdﬁw&bes al t ed
using MIIlipore Vserles(trr) nenbr anes . ore S|ze£ 40rrL of cells

wer e i ncuglapatogiaphed ap alening, inggrithrA- W%me&raaghp Girdtogive thedssipd 10

dth | sed i Ge
Pul ser ( ﬁ“%p%é?é%?% TG 8 O'Svem 1, “250nF. Transfor mante vere
sel lect@d/ NM]&@?EIs)@laprp]l EnEnsay 2\/30t-f2.4t4€(gr, aH?',Bi.Zie 327 (O, rﬂ_é_lrQ)(g :ﬂ'ﬁl){é)ls(él : Ini n
Et col i %0 g%ﬁé E%}’gcﬁkrﬁgﬁa g% %ﬁ@f%gﬁ{) (gﬁ) (p?ﬁy taﬁﬁ]ﬁbégﬂ% H's tag

i mredi at ebm adlilag,emi7 1 .50 bﬁ MY, @r7ei(d)ak) ey hisOrHyI ez ﬂGt(M-m)f i50¢|(yi-Hpnot her
suitabl e vector is pET21(+)DNA, Novagen, Cat nunber 697703. The 6-His tag
was used to allow purifi catl on of the reconbi nant proteinon a colum packed

wth ni Ck%he ehdrhi B 51307 1 5CriAGbEpIRAFH RIS SnlXom)-&edagn (cat no
30250) . R%l @vas exprgfésed fromlt)heﬁ?/ect ogw LAG CT (g?)BI Kodak) in E.coli
BL21 10 descrlbed earlier.

The preparation of 1,1-dimethylethyl 3-{[(3-hydroxy-5-{[(1S)-1-methyl-2-

(methyloxy)ethyl]Joxy }phenyl)carbonyl]lamino}-1H-pyrazole-1-carboxylate is described

below:

15  1.1-Dimethylethyl 3-{[(3-hydroxy-5-{[(1.5)-1-methyl-2-

methyloxy)ethylloxy}phenylcarbonyl]lamino}-1.H-pyrazole-1-carboxylate

\O/TO\Q)LQ/EN\'NﬁK
OH

A solution of 1,1-dimethylethyl 3-[({3-{[(15S)-1-methyl-2-(methyloxy)ethylJoxy}-5-
[(phenylmethyl)oxy]phenyl}carbonyl)amino]-1H-pyrazole-1-carboxylate (23 g, 47.8
20 mmol) in THF (140 mL) and ethanol (140 mL) was evacuated and purged with nitrogen

(x3). 10% Palladium on carbon (2.3 g; 10% w/w) was added and reaction mixture was
evacuated and finally purged with hydrogen gas. The reaction mixture was left to stir at RT
under a hydrogen balloon for 16 hours. The palldium on carbon was filtered through
diatomaceous earth and the filtrate concentrated in vacuo to give a white foam (18 g).

25 'HNMR & (ds-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, 1H), 6.5 (s, 1H), 6.95 (d, 1H), 7.0 (s, 1H), 7.1 (s, 1H), 8.2 (d, 1H),
9.65 (s, 1H), 11.2 (s, br, 1H); m/z 392 (M+H)"



cells, producing a reconbinant protein containing a C-term nal FLAG tag.
The protein was purified initially by DEAE Sepharose ion exchange fol |l owed
by utili swi200s/1af972he FLAG tag for final purification orCarGBRoc01887 FLAG
irnmunoaffinity columm purchased from Sigma-Al drich (cat no. A1205). (D
Oral d ucose Tol erance Test (OGIT) Oral glucose tol erance tests were done
on consci ous Zucker obese fa/fa rats ( % 12-13 weeks or older) fed a high
fat diet (45 %kcal fat) for at | east -1 weeks prior to experinentation.
The animals were fasted for 2 hours before use for experinents. A test
conpound or a vehicle mas hef ore oral

admi ni st rhiiDimetiylethyl ‘ g body wei ght. Bl ood

e
gl ucose |%h§1ﬁéﬁ&ﬁoiaﬁa§éﬁ&ﬂdalﬁ§ﬁmnﬁaﬂ%ﬂ§ﬁ%ke mc%@im&ter fromtail bled

sanpl es taken at different ti1me poi nts before and after adm nistration of

gl ucose (tinme course of 60 m nut es) M’?\ \g’rve of the blood glucose
| evel s was generated and the™a 8-C e (AUC) for 120 m nutes was
calculated (the time of glucose sttation e| ng tinme zero). Percent

reduction in glucose excursion was determ ned using the AUC in the
vehi cl e-control group as zero percgnt reduction. Conpounds of the invention

general ly have an activating acti for glucokinase wth an EC50 of | ess
t han about SOOnMin particular le han | OCOnm for exanple |less than 50nm
For exanple, Exanple 3 has an EC 0 of 38nm Exanple 3 exhibifs 29% OGIT

activity BIPEAG§/ L, Rermrebiorsaddedie psysperrioniof 3-((yrdeefhoxsml- A and
Grannes, R mltemthoRils- AR BRI G Rz Mh &l k20PNg, 1316 AB3HIBATU (312
g, 82.0 mmol) and 1,1-dimethylethyl 3-amino-1H-pyrazole-1-carboxylate (15.0 g, 82.0
mmol) in DMF (30 mL) and the reaction mixture stirred for 16 hours at RT. Water (250
mL) 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 vacuo 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).

m/z 482 (M+H)".

The preparation of 1,1-dimethylethyl 3-amino-1H-pyrazole-1-carboxylate was described

15  earlier.

Example 43: 3-[(7-Fluoro-5.5-dioxido-3.4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-
{[(15)-2-hydroxy-1-methylethylloxy}-N-(5-methylpyrazin-2-yl)benzamide

N
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O <
N™ °N
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20 A solution of 3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-
{[(15)-1-methyl-2-(methyloxy)ethyl]oxy} -N-(5-methylpyrazin-2-yl)benzamide (100 mg,
0.19 mmol) in acetonitrile (3mL) was treated with trimethylsilyl iodide (0.138 mL) and

stirred at RT under argon for 16 hours. Sodium thiosulphate solution (30 mL) was added
and the mixture extracted with ethyl acetate (6 x 30 mL). The combined organic extracts
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Todotrimethylsilane (0.416 mL, 2.92 mmol) was added to a solution of 3-[(5,5-dioxido-3,4-
dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(15)-1 -methyl-2-(methyloxy)ethyl]oxy }-N-
(5-methylpyrazin-2-yl)benzamide (150 mg, 0.29 mmol) in acetonitrile (7 mL) and the

10

reaction stirred at RT overnight. Methanol (35 mL) was added, the reaction stirred for 1
15  hour, then a saturated aqueous solution of sodium thiosulphate (30 mL) was added and the
reaction stirred for a further 20 minutes. The mixture was evaporated in vacuo, and the
product was extracted away from the inorganic residues by the addition of of 20%
methanol in DCM (40 mL) with stirring. The organics were reduced in vacuo to a volume
of approximately 5 mL. The residue was chromatographed on silica, eluting with 0-20%
20  methanol in DCM, to give the desired compound as a cream solid (79 mg).
'H NMR 8 (dg-DMSO): 1.25 (d, 3H), 2.24 (d, 2H), 2.48 (s, 3H), 3.51 - 3.58 (m, 4H), 4.20
(t, 2H), 4.61 (q, 1H), 4.92 (t, 1H), 6.85 (d, 1H), 6.97 - 6.99 (m, 2H), 7.36 (s, 1H), 7.54 (d,
1H), 7.83 - 7.85 (m, 1H), 8.37 (d, 1H), 9.26 (d, 1H), 11.10 (s, LH); m/z 500 (M+H)*

25  The preparation of 3-[(5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(15)-
1-methyl-2-(methyloxy)ethyl]oxy }-N-(5-methylpyrazin-2-yl)benzamide was described

earlier.
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Qobesity 25, supplenent 5, S68- fﬁﬂbr
A., Thorens, B. and Bl azquez, 19

) 8urnal of Neur ochem stry 66, 920-7
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go X. J . (2001) Anerican Journal of
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Dunn- Meynel I, A A and Routh st (1999) Anmerican Journal of Physiol ogy
276, R 223-31 23 Spanswi ck, D., oSmith, M A, G oppi, V. E, Logan, S. D

and Ashf Olr-ghloM)—N,lN,Z-Qr}r%g:ﬁ;rl-l—propenylamme (0.076 mL, 0.57 mmol) was added to a mixture
5  of 3-[(5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-1-methyl-2-

(methyloxy)ethyl]oxy } benzoic acid (0.2 g, 0.47 mmol) in DCM (14 mL) and and the
mixture stirred at RT for 40 minutes. 1,1-Dimethylethyl 3-amino-1H-pyrazole-1-
carboxylate (0.174 g, 0.95 mmol) and pyridine (0.95 mmol) were added and the mixture
stirred for a further 3 hours at RT under an inert atmosphere. The solvent was removed in

10  vacuo and the residue chromatographed on silica, eluting with 50-100% ethy] acetate in
isohexane, to give the protected material. This material was dissolved in acetonitrile and
heated in a microwave reactor at 150°C for 12 minutes. The solvent was removed and the
residue chromatographed on silica, eluting with 10% methanol in DCM, followed by
trituration from diethyl ether to give the desired material as a colourless solid. 'HNMR &

15 (CDCly): 1.33 (d, 3H), 2.41-2.42 (m, 2H), 3.36 (t, 2H), 3.41 (s, 3H), 3.52 - 3.62 (m, 2H),
4.23 (t, 2H), 4.59 - 4.63 (m, 1H), 6.72 (d, 1H), 6.81 (t, 1H), 6.83-6.90 (m, 2H), 7.19 (s,
1H), 7.41 (s, 1H), 7.49 (d, 1H), 7.90 (d, 1H), 9.81 (s, 1H), 10.25 (brs, 1H); m/z 488
(M+H)"

20  The preparation of 1,1-dimethylethyl 3-amino-1H-pyrazole-1-carboxylate was described
earlier. The preparation of 3-[(5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yloxy]-
5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy } benzoic acid is described below.
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A mixture of 3-hydroxy-5-{[(15)-1-methyl-2-(methyloxy)ethyl]oxy } benzoic acid (0.245 g,
5 1.08 mmol), 8-fluoro-3,4-dihydro-2H-1,5-benzoxathiepine 5,5-dioxide (235 mg, 1.08

mmol) and potassium carbonate (299 mg, 2.17 mmol) in acetonitrile (7.8 mL) was heated
in a microwave reactor at 160°C for 5 hours. The mixture was reduced in vacuo and the
residue purified by preparative HPLC (on a C18 reversed phase using 5-95% acetonitrile
(+0.2% TFA) in water (+0.2% TFA) as eluant) to give the desired compound as a beige

10 solid (222 mg). 'H NMR & (d-DMSO): 1.22 (d, 3H), 2.22-2.24 (m, 2H), 3.17 (s. 3H),
3.43-3.58 (m, 4H), 4.03-4.16 (m, 1H), 4.16-4.25 (m, 2H), 4.63-4.73 (m, 1H), 6.80-6.85 (m,
1H) 6.90-7.01 (m, 2H), 7.15 (s, 1H), 7.35 (s, 1H), 7.83 (d, 1H); m/z 421 (M-H)-

The preparations of 3-hydroxy-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]Joxy} benzoic acid
15  and 8-fluoro-3,4-dihydro-2H-1,5-benzoxathiepine-5,5-dioxide were described earlier.

BIOLOGICAL
Tests:

The biological effects of the compounds of formula (I) may be tested in the following way:
20

(1) Enzymatic activity

Enzymatic activity of recombinant human pancreatic GLK may be measured by
incubating GLK, ATP and glucose. The rate of product formation may be determined by
coupling the assay to a G-6-P dehydrogenase, NADP/NADPH system and measuring the

25  linear increase with time of optical density at 340nm (Matschinsky et al 1993). Activation
of GLK by compounds can be assessed using this assay in the presence or absence of

GLKRP as described in Brocklehurst et al (Diabetes 2004, 53, 535-541).



wherein: Rl is selected fromisopropyl, but-2-yl, I,I,I-trifluoroprop-2-yl,

|, 3-di fluoroprop-2-yl, but-l-yn-3-yl, |-hydroxyprop-2-yl, hydroxybut-3-yl,
| - hydr oxyWwote@/ 5972t et r ahydr of ur anyl , tetrahydropyranyl PCT/GB2006/001887
| - met hoxyprop-2-yl, |-methoxybut-2-yl, 2-hydroxyprop-I-yl, 2-

met hoxyprop-1-yl, 2-hydroxybut-I-yl, 2-methoxybut-I-yl,

| -fl uor omet hoxyprop-2-yl, 1,1- dlfluor t hoxyprop-2-yl and

| -trifluoronethoxyprop-2-yl; HET-I ﬁﬁg or 6-nenbered, C-linked
heteroaryl ring containing a nitrogen atomin the 2- position and

optionally 1 aor 2 further rj t&e tons i ndependently selected fromQ, N
and S; wﬁe@%&&%ﬁ@—s@m uted on any nitrogen atom by a
substituent sehR¢haSK hAMGRERPDNK W@@olﬁﬁlMe@MﬁPCRtﬂcﬂl Elﬁﬁdi(ﬁhna’éamdﬁﬁ 1 or 2
substituents independently selected fromR6; HET-2

tha ro%nﬁgbnésc i ng

het er ocy dlepatiRYAs tgsnsativedy, tpiag B tF‘ihﬁﬁlue%‘éﬁﬁf’%eﬁl
het er eoat%fr& é\/%%c&ef‘ q@@% hﬁl%fs%ré Bé%i@n@i aéoﬁf'ﬂk ) tl(lepGEK' Hedikrat there

are no 0O he Ting), wherein anqy ring carbon or
sul furs ataDNnguomesethnlymm@w @haéé%f)laﬁﬂd]imﬂﬁ@%@ﬂl?rﬂél 9% (BBTi onal | y
substi tuted ni tom by a substituent selected fromR2 and/ or
on any avar’ry Bﬁllerlr'egg e} rﬁg?%rﬁby 1 or 2 substituents independently sel ected
fromR3; R2 Is selected from (I-4C)al kyl, (3-6C)cycloal kyl, benzyl,

(1-40 aI car ho 1- 4Q) al kyl sul phonyl hydr oxy(I -4C)al kyl and

(1-40)al Wg"hég’/‘ﬁf%%ﬂ” oS5 sel ected from (I-4C) al kyl, (3-6C)cycloal kyl,
(1-40) al koxy, @MdraﬁammmWAm@Icmhmm cRéuditg ﬁl&ﬂu&mhpﬂl f(Sbcm btyadir ogen
fluoro and chl oro; i s_independently sel ect ed fr (ﬁ) %

hydr oby (1 19%8) %ﬂq@g;mbmem chanyng Yegiey pystenkynipyly that ﬂnpﬁ’é? Skg'P %ﬂon )aI kyl
am no( | - 4%).2log5), céhpriil 2l kolkrRasOReblidtRhig a polylinker DNA fragment

containing multiple unique restriction sites, flanked by bacteriophage T3 and T7 promoter

sequences; a filamentous phage origin of replication and an ampicillin drug resistance
marker gene.
15

Transformations

E. Coli transformations were generally carried out by electroporation. 400 mL
cultures of strains DH5a or BL21(DE3) were grown in L-broth to an OD 600 of 0.5 and
harvested by centrifugation at 2,000g. The cells were washed twice in ice-cold deionised

20  water, resuspended in 1mL 10% glycerol and stored in aliquots at -70°C. Ligation mixes
were desalted using Millipore V series™ membranes (0.0025mm) pore size). 40mL of
cells were incubated with 1mL of ligation mix or plasmid DNA on ice for 10 minutes in
0.2cm electroporation cuvettes, and then pulsed using a Gene Pulser™ apparatus (BioRad)
at 0.5kVem™, 250mF. Transformants were selected on L-agar supplemented with

25  tetracyline at 10mg/mL or ampicillin at 100mg/mL.

Expression
GLK was expressed from the vector pTB375NBSE in E.coli BL21 cells,, producing
a recombinant protein containing a 6-His tag immediately adjacent to the N-terminal
30 methionine. Alternatively, another suitable vector is pET21(+)DNA, Novagen, Cat

number 697703. The 6-His tag was used to allow purification of the recombinant protein



di (I-4C)al kyl am no(l-4C)al kyl and HET-3; R7 is independently selected from
(I-40 al kyl, hydroxy(l-4C)al kyl, (I-4C) al koxy(l- 4C)al kyl 3

(I-40C) al kyb3(€@)n4724C) al kyl, ami no(l -4C) al kyl, (I -4C) al egirasB2neydo18$C) al kyl ,
di (1-4CQ) al kyl am no(l-4C)al kyl and HET-3; HET-3 is a 5- or 6-nenbered, C-or
N |inked unsubstituted heteroaryl ring containing 1, 2 or 3 ring

het eroat ons i ndependently selected from O Nand S; p is (independently at
each occurrence) O 1 or 2; or a salt” “pro-drug thereof. 2. A conmpound of
the formula (1) as clainmed in Caim1 or a salt or pro-drug thereof,

wherein HET-1 is selected fromoptionall subst i tu
i sot hi az@nylcolums pagk eélz‘ﬁlﬂ}/kaeﬁWtPE’?’ImeW J5HASe PRy ?Saﬁggpﬁlag%‘ﬁ 5281 yI |
I m dazol yypsgyyri m di nyl, oxazolyl, isoxazolyl, oxadiazolyl and triazol yI .

3. Acorrpoun oftheforrrula(l) as clalrredln Claim i , or a
salt or pro dlgRhwaseressddram feMector PELSAQQIT&Q%H(‘P%M%?‘E&@‘@

t hi adi azol @“;p@ r t
(provi ded® ]Ef%g?o’&g%ﬁ%ég%co% Hﬁgﬁ%ﬁer et%ﬂl(lquat eIrtér:lﬂlﬂsllﬁeag?L%;? tﬁn%t ’blgi/k!”prgt;enf;j[ h;?gez A

conpound vafs putified iitinily Ay OBAESephhmberiod exwaagwfoamecbby wiligptign of they 3, "or a

e e o R e e

hydr oxyetfiynh Sighit Aldyinedatyd. A1208)or onet hoxymet hyl, dif | uor omet hoxynet hyl and
trifluoromethoxynmethyl.5. A conpound of the fornula (I) as claimed in any
one of Clainms 1 to 3, or a salt or pro-drug thereof wherein RL is selected

from | - hydy exyRE1885s€ Thleranke MB% pOKYPY Op- 2-yI, 1-

10 Oral glucose tolerance tests were done on conscious Zucker obese fa/fa 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 before oral administration of a
glucose solution at a dose of 2 g/kg body weight. Blood glucose levels were measured

15 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
glucose excursion was determined using the AUC in the vehicle-control group as zero

20  percent reduction.

Compounds of the invention generally have an activating activity for glucokinase
with an ECso of less than about 500nM,in particular less than 100nm, for example less than
50nm. For example, Example 3 has an ECso of 38nm.

Example 3 exhibits 29% OGTT activity at 10mg/kg.
25
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|, 3-di fluoroprop-2-yl, isopropyl or |-hydroxybut-2-yl; except that when
HET-1 is unsubstituted pyrazolyl (ie N gﬁyrazolyl) Rl is selected from
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G each y. rogen, or i.s, hydr.o
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) benzam de;

3-di hydro- | - benzof uran-5-yl oxy)-5-[ (1 S) - 2- hydr oxy-1| - net hyl et hoxy] - N- (|
hyIIHwopymmm&has yl ) benzan de; PCT/GB2006/001887
| S) - 2- hydr oxy- | - met hyl et hoxy] - 5- (| Hi ndol - 5-yl oxy) - N- (| - net hyl - | H pyraz

$A<

I

2,

t

( )

3- yl)benzam de;

| - benzot hi en-5-yloxy)-5-[(1S)-2- hyd{ggy-l-nethylethoxy]-N—(I-nEthyI-IFLp
zol - 3- yl)benzam de; B

(9- chloro 4- et hyl - 5- oxo0- 2, 3, 4, 5-tetrahydro- 1, 4- benzoxazepi n- 8-yl ) oxy] -5
|'S) - 2- 0X | e y th benzam de;

(4- ber? g@uflgéoﬂﬂ%y%%a@oé i’(e“f)lsﬁl{ pgﬂ’i}’é%’té}lg E‘Yb"gﬁ%?oygez‘yéﬁ% nﬁg yl )oxy] -5
I(S) 2- hydrM:XBoylan VEtGyWetfh oK Wi.- Rieffer TNESa3thcd] Frop 29 Ishe 3498] )93OnZzani de;

[

8-chloro-3 etth-Z neth | - 4- ox0- 3, 4-di hydr o- 2H- |, 3- benzoxazi n- 7-yl ) oxy]
(

| S)-2- hydPdx DFQWH%%&hoxy] N- (I - met hyl - | H pyr azol - 3-yl ) benzam de’
(1.9S)-2-hydroxy-I|-nethyl et hoxy] -5-[ (4-net hyl -5-0x0-2, 3, 4,5-tetrahydro-1,

- benzoxazepi n-8-yl)oxy]-N (I -nmethyl-I H pyrazol -3-yl)benzam de; and/or
(7-fluoro-5, 5-di oxi do- 3, 4-di hydr o- 2H 1, 5- benzoxat hi epi n- 8-yl ) oxy] - 5-{

S) - 1- net hyl -

met hyl oxy) et hyl ] oxy}- N (1- net hyl - 1H pyrazol - 3-yl ) benzam de; and

|, 1-dioxido- 3, 4-di hydro-2H5

benzoxathlazepln-7-y|)oxy]-5-{[(|S)-2-hydroxy-|nethylethyl]

-N-(1-net hyl - 1H pyrazol - 3-yl ) benzam de; and/ or

9- chl or o- 4- et hyl - 5- oxo- 2, 3, 4, 5-t et rahydro-1, 4- benzoxazepi n- 8-yl ) oxy] -5

| S)-1nmethyl -

met hyl oxy) et hyl ] oxy}- N (1- net hyl - 1H- pyr azol - 3-yl ) benzam de;

1~ 1

-—-wllv';c:og_—oomv—'w.hwm W W < OOOOO' ww

-[ (8-chl or o- 2, 3-di met hyl - 4- oxo- 3, 4-di hydr o- 2H 1, 3- benzoxazi n- 7-yl ) oxy] - 5- {
(1 9- 1-
met hyl - 2- (et hyl oxy) et hyl ] oxy}-N- (I - et hyl -1 H pyrazol - 3-yl ) benzam de;
3-[(9-chl oro- 4- net hyl - 5- oxo- 2, 3, 4, 5-tetrahydro-1, 4- benzoxazepi n- 8-yl ) oxy] - N
-(l-ethyll H



pyrazol -3-yl)-5-{[(]S)-I-nethyl-2-(met hyl oxy) et hyl ] oxy}benzam de;

3-[(2, 3-di net hyl - 4- oxo- 3, 4- di hydro- 2H-1|

53- benzoxaoiecrr2ydroxy] -5-{[ (I S) - | - met hyl - 2- PCT/GB2006/001887

(et hyl oxy) et hyl ] oxy}- N- (1- net hyl - 1H pyrazol - 3-yl ) benzam de;

N-(I-ethyl-1H pyrazol-3-yl)-3-{[ (I S)-I-nethyl-2-(nethyl oxy)ethyl]oxy}-5-[(4
-met hyl - 5- oxo-2, 3, 4, 5-tetrahydro-1, 4- benzoxazepi n- 8-yl ) oxy] benzam de;
3-{[(I'S)-I-methyl -2-(nmethyl oxy) et hyI]o%ﬂ=5-[(4-mat hyl - 5- oxo- 2, 3, 4, 5-tetrah
ydro-1,4- benzoxazepin-8-yl)oxy]-N(I-nethyl-IH pyrazol -3-yl)benzam de;
3-{[2-flugro-|-(fluoronethyl)ethyl]oxy}-5-[(9-fluoro-4-nethyl-5-o0x0-2,3,4,5
-t et r ahy deigims: v a Y

4- benzoxazepi n- 8-yl )oxy] - N- (I -net hyl -1 H pyrazol - 3-yl ) benzam de;

3-[(9-chl oro- 4- net hyl - 5- oxo- 2, 3, 4, 5-tetrahydro-1, 4- benzoxazepi n- 8-yl ) oxy] - N
-(I-ethyl . H pyeempound.of Fprnmilg (IF| S) - 2- hydr oxy- | - met hyl et hyl ] oxy} benzani de;
3-[(9-chl oro-4-net hyl -5-oxo-2, 3,4, 3stetrahydro-1, 4- benzoxazepi n- 8-yl ) oxy] -5

-[ (I'methyl ethyl) oxy]-N-(I-nmethyl-| azolt 3 henzam de;
,N§M$-1t et rahydro-1, 4- benzoxazep
C Q11 Q€&

3-[ (I - met hyl et hyl ) oxy] - 5- [ (4- net hyl - -
in-8- yl)oxy]-N(I-nmethyl-IH pyrazol 2NZ ;
and3-[ (8-chl oro- 2, 3-di net hyl 4Ii 0- 3/4-di hydro-2H-1, 3- benzoxazi n-7-yl ) oxy] -

5-{[ (I S)-1- (hydroxymnet hyl) prg } Qy}-N-(I -met hyl -1 H

ryrazol - 3-yl ) benzam de; and R

3-[ (I, I-dioxido-2, 3-di hydi asdt=benzot hi en-5-yl ) oxy] -5-{[ (I S) -1 - net hyl - 2-

(et hyl oxy) et hyl ] oxy} - N- ( IJret Wyl - 1H pyr azol - 3-yl ) benzam de;

N-(l-ethyl -1 H pyrazol -3-yl)-3-{[ (I S)-2-hydroxy-1|-nethyl ethyl]oxy}-5-[(4-nmnet

hyl - 5-2ox0- 2, 3, 4, 5-t et rahydro- 1, 4- benZbxazepi n- 8-yl ) oxy] benzani de;

N-(I-et hylvhélja-npyr azol -3-yl)-3-[(9-fl uoro-4-nethyl -5-o0xo0-2, 3, 4, 5-t et rahydr o-

|, 4- '

benzoxazeRi s @logteYidropn isbprppyll Bik-2Fylmet Jsttifl@eroprep-Rysl ok §ildtueydpfapdyhenzani de;

s Rt 5L Mgt oty Bl 2 difato el okRES Rt ) Y1 -
tetrahydropyranyl, 1-methoxyprop-2-yl, 1-methoxybut-2-yl, 2-hydroxyprop-1-yl, 2-

10  methoxyprop-1-yl, 2-hydroxybut-1-yl, 2-methoxybut-1-yl, 1-fluoromethoxyprop-2-yl, 1,1-
difluoromethoxyprop-2-yl and 1-trifluoromethoxyprop-2-yl;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N
and S; which ring is optionally substituted on any nitrogen atom by a substituent selected
15  from R’ and/or on any available carbon atom by 1 or 2 substituents independently selected
from R6;
HET-2 is a 5-7 membered heterocyclic ring fused to the benzene ring, containing 1, 2 or 3
ring hetereoatoms independently selected from O, S and N (provided that there are no O-O,
S-O or S-S bonds within the ring), wherein any ring carbon or sulfur atom may optionally
20  be oxidised and wherein HET-2 is optionally substituted on any nitrogen atom by a
substituent selected from R? and/or on any available carbon atom by 1 or 2 substituents
independently selected from R?;
R?is selected from (1-4C)alkyl, (3-6C)cycloalkyl, benzyl, (1-4C)alkylcarbonyl, (1-
4C)alkylsulphonyl, hydroxy(1-4C)alkyl and (1-4C)alkoxy(1-4C)alkyl;
25  R%is selected from (1-4C)alkyl, (3-6C)cycloalkyl, (1-4C)alkoxy, hydroxy, fluoro and
chloro;

R*is selected from hydrogen, fluoro and chloro;



2- (et hyl oxy) et hyl ] oxy} N- (1- net hyl - 1H pyr azol - 3-yl ) benzam de;
3-[(7-fluoro-4-nethyl-5-o0xo0-2,3,4,5-tetrahydro-1, 4-benzoxazepi n- 8-yl )oxy] -5
-{[ (I'S) - Iwet2hys/ 25972 PCT/GB2006/001887
2- (met hyl oxy) et hyl ] oxy}- N-(1-net hyl - 1H pyr azol - 3-yl ) benzam de;
3-[(9-chl oro- 4- net hyl - 5- oxo- 2, 3, 4, 5-tetrahydro-1, 4- benzoxazepi n- 8-yl ) oxy] - N
-(l-methyll H pyrazol-3-yl)-5- [(38) teﬁ&ghydrof ur an- 3-yl oxy] benzam de;
3-[ (4- et hyl - 5-oxo0- 2, 3, 4, 5-tetrahydro- - benzoxazepi n- 8-yl )oxy] -N- (I - et hy
I3 I{I[—I(p?/rsflzol 3-yl) - 5 [(38) t et r ahydr of ur an- 3-yl oxy] benzam de; and/ or

nme h X t l)-5-
IR S SR R RO S e L R
N- g 'h lrfet hyb)aidst, pun@?amyimnba @)ilk%&mme@mat»ma?iylor(n)lm)ﬁlﬁylmhm@y@am 2,3-tri
met hy ro- enzoxazi n-7-yl ) oxy] benzam de;
3-{[{I9)- ¢1(%@hwl@n%%éﬁ®¢lbﬂﬁyiﬁﬁ§r $ioxy} - N- (5- met hyl pyrazi n-2-yl)-5-[(2, 2,
3-trimet hyl g 1&6@8&%&1%36@0%@0% @thl)a}iypﬁ ﬁ?ME)aZkﬂ'ﬁ)l%Q)hh@)MBm de;
3-{[(IS)-1-ne th et hyl ] 2/ ﬁ(a 4- ox0Q dlhydro 2H
-1, 3- DGRl 14 1;3@&( pedheliely mqno T Sphkah S -6)ky PR A
3[(3 met byl .9~ benzoxazi n- 7-yl ) ox N-(I - rrethI-IH-
yrazo (lﬂ( A%ﬁﬁ%@?&g Cbmg@%ro rTa% 3-yl oxy] benzam de; yI-tC Y P
3|— { % (| S) HEWe“tlhyIS; B G-menibytedx§-oe Nhlinfeixybultifufed hetsrdayyl rivg srwaiving L2 hy dr o- 2H
-1, 3- benzoxazin i | ) benzam de;
3- ({2, 2- d?™ ]P]P'ﬁll?eﬁo%f’%*éf%]we&qé%%gf%y%jl Plﬁmgéol\?@gd g’dl hydr o- 2H | , 3- benzoxazi n-
/- p is (independently at each occurrence) 0, 1 or 2;
g;: %gémaﬁprip[es(allt%)rinl'o-grﬁéq‘}/elre-o%- (et hyl oxy) et hyl ] oxy}-N- (I - et hyl -1 H pyrazol - 3-
3- ({2, 2-di net hyl - 3-[ (net hyl oxy) met hyI] 4- oxo0- 3, 4-di hydro- 2H- |, 3- benzoxazi n-
7- yl}oxy)-N-(5-net hyl pyrazin [(3.
S)-tetr ahédr of ﬁpg@pm qf)glw ﬁggﬁ@laﬁ) a%clalmed in Claim 1 or a salt or pro-drug thereof,

wherein HET-1 is selected from optionally substituted thiazolyl, isothiazolyl, thiadiazolyl,
pyridyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl,
15  oxadiazolyl and triazolyl.

3. A compound of the formula (I) as claimed in Claim 1 or Claim 2, or a salt or pro-
drug thereof, wherein HET-1 is selected from pyrazolyl, thiadiazolyl and pyrazinyl,
optionally substituted on carbon or nitrogen (provided the nitrogen is not thereby

20  quaternised) by methyl or ethyl.

4, A compound of the formula (1) as claimed in any one of Claims 1 to 3, or a salt or

pro-drug thereof wherein R! is of sub-formula X:

R)ﬁ)y/
25 X)
wherein R* is selected from methyl, trifluoromethyl, ethynyl, hydroxymethyl,

hydroxyethyl, methoxymethyl, fluoromethoxymethyl, difluoromethoxymethyl and

trifluoromethoxymethyl.



2,2-dinmeth.yl-3-[ (nethyl oxy)netliyl]-4-oxo-3, 4-di hydro-2H1|, 3- benzoxazi

{
oxy) NvO2e0we2bye pyr azi n- 2-yl ) - 5-[ ( 3S) - t et r ahydr of ur amc3«GH2006ydoissnzam de;
[ (I'S)-2-hydroxy-I|-nethylethyl]oxy}-5-[(3-nethyl-4-oxo-3, 4-di hydro-2H1,3
enzoxazm 7-yl ) oxy] - N- (5- et hyl pyrazi n- 2-yl ) benzar ni de;
[ (IS)-2-hydroxy-I|-nethyl et hyI]oxy} 5 (3- et hyl - 4- oxo- 3, 4-di hydro-2H1, 3
enzoxazi n-7-yl)oxy] - N (3-net hyl -1, ~1 hi adi azol - 5-yl ) benzam de;
(2, 2-di met hyI 4- oxo- 3, 4- di hydr o- 2H-I , 3- benzoxazi n- 7-yl ) oxy] - N- (5- met hyl p
zin-2- yl)-5-[(3 9)- tetrahyr fur | oxy m de;
(2, 2- dfi-met rﬁ/P OppQYYd oF the lme%x’t?é‘éii% Eﬁﬁ?n@f fook gy 8 8altgr | ) -
|( 22- glﬁs{dhlyg tﬁiﬁ%ﬁkﬁ&&h@{é% s&b&&fﬂ&ﬁ@ﬂyﬂ%&?ﬁbﬁ—ﬂ%ﬂyi ReRzATbe:y, 1-

me - i oxi do-
di hydrh)’dm?{-}’BUtiz-YL berrepXatehplydegiuylapd | Gxdiflugoprop2ryls) - | net hyl -
met hyl oxy) et hyl ] oxy}- N-(5- et hyl pyrazi n-2-yl ) benzam de;
, | -di oxi do- 3, 4-di hydro-2H-5, |, 2- benzoxat hi azepi n- 7-yl ) oxy] - 5- {[(IS)-I
15 2-6.( netmybmptwlétorﬁyhe]fmmy:}la(\lwsaﬂm@w amyroag pHCRiny ) feeh pafbaleo

- S%);_:.ﬁl?{gor%%&’z%ﬁre?f &H%Elrﬁﬁmi e%}X/ Fg%f{j}%}; zHﬁ tﬁ&]ﬂ%{llyﬂnﬁfﬁmg‘mﬁ d' liydro-2

- met dptiondityosubstButdd dh byrtloerdtitrdgen {ﬂnevnzled@im initrogey Is)rok therebly | H- pyr azol - 3-y

(38)' teL r%%g;@?p}%&g&t@lﬁa&%ﬁ% is %sze?%nhlél.‘/ﬂvaéf%‘)%&%l 13_benzoxazi n-7-y

] Nmét!ﬂo QJXI 3- }%J dRRB@M- elSOpI‘O vl, tetrahydrofuranyl and 1,3-difluoroprop-
- met hyl - 4- oxo- 3, 4- di

h dro- 2H | enzoxazj n-7- PS]R N-(e? mgt hyl pyraz
-0 - 25, FESB} et hemil dflweﬁﬁb%w%&bywéﬂi]&rﬁ%@yrazoly is selecte
-chl 959144 Qfﬁ&%oéZ?ﬁ@soBm%yﬂaﬁt%@ﬁHy@%ﬂyﬂ 4- benzoxazepi n- 8-yl ) oxy] -N

‘O 00‘< _'_‘0000"“<_

7. A compound of the formula (I) as claimed in any one of the preceding claims or a
salt or pro-drug thereof wherein the bicyclic system formed by HET-2 fused to the benzo
15  ringis selected from formulae A to M (wherein R* is hydrogen or is selected from R? as

defined in claim 1, R* is hydrogen or is selected from R as defined in claim 1 and each R?

HN \ AY AY
R’ S R O Rr*
O
D

is as defined in claim 1).

Sre.



met hyl pyrazi n-2-yl)-5-[(3S)-tetrahydrof uran- 3-yl oxy] benzam de;
N- (5- et hyl pyrazm 2-yl)-3-[ (Il -oxo-1, 2, 3, 4-t etrahydr oi soqui nol i n-6-yl)oxy]-5
-[ (3S) - twoOnadwidsobur an- 3-yl oxy] benzam de; PCT/GB2006/001887
3-[ (4-net hyl -5-0x0-2, 3, 4, 5-tetrahydro-1, 4- benzoxazepi n- 8-yl ) oxy] - N-| H pyraz
ol -3-yl-5- [(3S)-tetrahydrofuran-3-yl oxy] benzam de;
3-[(2-nmethyl -1, 1-di oxi do-3 , 4-di hydro 5,
1, 2- benzoxat hi azepi n- 7-yl )oxy] 5-{ [(Tf-@)L 1-
net hyl - 2- (et hyl oxy) et hyl ] oxy} - N— 1H pyrazol - 3-yl benzam de;
3-[(I,1-dioxido-3, 4-di hydro-2H5, | , 2- benzoxat hi azepi n-7-yl ) oxy] -5-{[ (I §) -1 -
nmet hyl - 2- ( ethyl ] oxyp— pyrazol - 30y n am de;
3-[(5,5-d|0X| / hydr o- 98 mzoxathlcegg )oxy] 5-{[(IS)-I-meth
yl - 2- (rrecﬁﬁymoxyeth | ] oxy} - N§( 5- fret WY1 pyr &%%-nr 2- nzani de;
3-{[(IS)-I- /P - 2- (et hyl ox (Plyl]oxy} 5[()4\m@thyl 5-0x0-2, 3,4, 5-tetrah
ydro-1|, 4- benzq%(azepl n- 8-yl ) oxyl- N (5-met hyl pyraz n- 2-yl ) benzam de;
3-{[ (I S)-I-methyl-2-(nmet hyl oxy) et hyl ] oxy}-5-[ (4-nmethyl -5-o0xo0-2,3,4,5-tetrah
ydro-1,4- benzox pitn- 8-yl ) oxy] | i pyrazol - 3-yl benzam de;
3-{[(IS)-I- h rrethyl 0xY) bxy} 5-1(49 35-0x0-2, 3,4, 5-tetrah
ydro-1, R’ 0= S‘ R*
benzoxazepRﬁ/fi‘ﬁb) oxy] - N- ( 3-5e8hyl -1, 2, 4-t hi adi 824l - 5-yl ) benzam de;
3-[ (I -nethyl y&%¥ oxy] - 5- [ (4- net hyl - 5- oxo- 2,3, 4Ms. tetrahydro-1, 4- benzoxazep
in-8- vyl )oxy] N-| HHbyr azol - 3- yl bedzani de; K
3-{[(IS)-2-hydroxy-I|-nethyl et hyI]oxy} 5-[(4-nmethyl -5-ox0-2,3,4,5-tetraliydr
o-1,4- benzoxazepin-8-yl) ] ~N- (5- net hyl pyrazi.n- 2-yl ) benzam de;
3-[(2, 3-di nmet hyl - 4- ggQ- 3 |hydro 2Hd, 3 JZoxazi n- 7-yl)oxy]-5-{[ (] S)-2-h
ydroxy-1 methylethyl] o RE C® net hyl - 1,12, NR&di azol - 5-yl ) benzam de;
3-{[(IS)-2-hydroxy-I|-ne | et hyl ] oxy}-5- l’:ﬁal nmet hyl - 5- oxo- 2, 3, 4, 5-tetrahydro
-1 . 4-

' L M

8. A compound of the formula (I) as claimed in claim 7 or a salt or pro-drug thereof
wherein the bicyclic system formed by HET-2 fused to the benzo ring is selected from
5 formulae E, F, G and H.

9. A compound of the formula (I) as claimed in claim 7 or Claim 8 or a salt or pro-drug

thereof wherein R is hydrogen, R**is hydrogen or is methyl and R* is hydrogen or fluoro.

10 10. A compound of the formula (I) as claimed in any one of claims 1 to 6 or a salt or pro-
drug thereof wherein the bicyclic system formed by HET-2 fused to the benzo ring is of
formula (Z):

wherein R* is hydrogen or fluoro, 7! is CH, or NR*, R®is hydrogen or methyl, and Z? is
15 C(=0) or SO,.



benzoxazepi n- 8-yl )oxy] -N-(3-net hyl -1, 2, 4-t hi adi azol - 5-yl ) benzam de;
3-[(7-fluoro-5, 5-di oxi do- 3, 4-di hydr o- 2H | , 5- benzoxat hi epi n- 8-yl ) oxy] -5-{[ (I
S) - | - met hwb-20@/128%2 hy| oxy) et hyl ] oxy} - N- (5- net hyl pyr azi nP2TydB2b@nassr de;
3-[(7-fluoro-5, 5-di oxi do- 3, 4-di hydro-2H- |, 5- benzoxat hi epi n- 8-yl ) oxy] -5-{[ (I
S)-1-methyl- 2-(nmethyl oxy)ethyl]oxy}-N 1H pyrazol - 3-yl benzam de;
3-[(7-fluoro-5, 5-di oxi do- 3, 4-di hydro- 2H- |, 5- benzoxat hi epi n- 8-yl ) oxy] -5-{[ (I
S) - 2- hydroxy-| - net hyl et hyl ] oxy}- N (5 Ha‘t'hyl pyrazi n-2-yl ) benzani de;
3-[ (5, 5-di oxi do- 3, 4-di hydro- 2H- 1, 5- benzoxat hi epi n- 8-yl ) oxy] -5-{[ (I S) - 2- hydr
oxy- Il methyl ethyl] oxy}-N-(5-nethyl pyrazin-2-yl)benzam de; apd
3-1 (5, 5- diloxi d%@@}mu&% Ry&e éQﬂzwia (i), fg-ci?éﬂﬁ‘gwéﬂ%@?fﬁﬁg%{ 1?f8%{711‘% thereof (| g
1- met hyl -herdifet hyl oxy) et hyl ] oxy}-N- 1H- pyrazol - 3-yl benzam de; or a
pharmaceutical | y-acceptable salt or pro-drug thereof.13. A ph%r maceut i cal
conposi t i BRT-ddnpyradlgmethylirpdienety] Seasiruariyg-methghls2 ribiadipzadoay 9T 1 to 11,
or a phar({f@i%ﬁ:!ldfy' Siddr¥e a%ﬂﬁﬂ%ﬁeréiﬂlokti%al RiRrletdakREEGE frohageiyier with a
a e di 14. A

phar maceut’i c y accept uent or carrier. : conmpound according to
any orfe ofnd@tlgilins 1 to 11 or a pharnmceutical | yacceptable salt or pro-drug

t hereof for. use.as a di,canent . 1 ing to an
one of C lgll lﬁg%fd{oé(yarffﬁz' rl’ gmﬁ 8%‘%%?%85?@%‘@‘3- %%ué%lp}? ’gbr?gﬂfglg 0? ﬁ%?jg!r ogr ug g
t her eof iisoprbygyl pr ehgd@kyban-20fl; excepe diat aivenHET dr is unsdbstiteted ppizayldisease

nedi at ed t hrough Ki.16. T use of a conpound accordi t ne of
Claims 1 NH“Wi%gzob’&gi Hﬁﬁkﬁﬁ@gﬁ?’i s %’9’-‘%’5‘&%&3’;Bﬁogrc’é’gﬁtan%{;gﬁqygjﬁoartﬂuénﬁher eof in
t he pr epaghabicoflifys@mTeshEHTEHMT-D Fisct tE Mk Beibo ritfy if yketed fEindheinalke E17. A

met hod of treating GLK nedi at ed di seases by adm ni stering an effective
anpunt0 Fand G;

each R* is hydrogen;

R*is hydrogen or methyl;
R* is hydrogen or fluoro.

15 12. A compound of the formula (I) as claimed in Claim 1, which is one or more of the
following:
3-[(2,2-difluoro-1,3-benzodioxol-5-yl)oxy]-5-[(1S)-2-hydroxy-1-methylethoxy]-N-(1-
methyl-1H-pyrazol-3-yl)benzamide;
3-(1,3-benzodioxol-5-yloxy)-5-[(1S)-2-hydroxy-1-methylethoxy]-N-(1-methyl-1H-

20  pyrazol-3-yl)benzamide;
3-[(8-fluoro-2,3-dimethyl-4-ox0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-[(1S)-2-
hydroxy-1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-[(1S)-2-hydroxy-
1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;

25 3-[(18)-2-hydroxy-1-methylethoxy]-5-[(1-methyl-1H-indol-5-yl)oxy]-N-(1-methyl-1H-
pyrazol-3-yl)benzamide;
3-(2,3-dihydro-1-benzofuran-5-yloxy)-5-[(1S)-2-hydroxy-1-methylethoxy]-N-(1-methyl-
1H-pyrazol-3-yl)benzamide;
3-[(1S)-2-hydroxy-1-methylethoxy]-5-(1 H-indol-5-yloxy)-N-(1-methyl-1H-pyrazol-3-

30  yl)benzamide;
3-(1-benzothien-5-yloxy)-5-[(1S)-2-hydroxy-1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-

yl)benzamide;



of a compound of Formula (1) as clained in any one of Clains 1 to 11 or a
phar maceutical | y-acceptabl e salt or pro-drug thereof, to a manmal in need
of such tweavemense7218. The nethod of C aim 17 wherein treT@HKmHDISIed

di sease is type 2 diabetes. 19. A conpound of Formula (1) as clainmed in any
one of Clainms 1 to 11, or a pharnaceutically-acceptable salt or prodrug
thereof for use as a nedicanment for the treatnent of a disease nedi ated

t hrough GLK. 20. A conpound as cl ai medd74r cl ai m 19 wherein the disease

medi ated through GLK is diabetes. 2 1. A process for the preparation of a

conpound of F I I | ai ned i f Caj 1 whi ch
compri ses HOphbEES IS LRar T S L Al Red 1 or
conpoundspyRfox5or-Aeih le(Ho)(y]i-N-(Qn%:ﬂ{?l-'llHgﬁﬁ%l-@tmélwaﬁﬁie$t ated):(a) reaction of
an acid of Formula (I11) or activated derjvative t,h%r of Wli){‘l a_conpound of
Fﬁr rrul? (3-10H-bepgidOeilueraRa-oxe-2 354 prigtiahydsetl ot eengetazeriey ﬁﬁ)oéyb? 18k%ed versi on
t her eof ; . ; el g 8 @ F I i th
compound SN e R SR AT Bl SRR G oot and X2

. Is a leaving group and X2 is
a hydr50xy3—[@foblqno—éfetbsrl-Zmetthkﬂwaoe&g’Hdﬁg'dma%HérﬁdbeﬂZO@Z@-T-éléQﬁiYgé-[@fSﬁp, and

wherein | S hgr ei.n r ' . sion thereof;
process ( drox %Eegjlyg%hoggﬁgé@ggfgﬁlgﬁfg@g%@%gﬁf&%@%ﬁ%é?ﬁ%di ate ester Formul a
(VI1), whef@sn-Ridiosy-a-nptiollentiylg-[(-outhyhs-ore2d hatdmhydiedeti bed, fol | owed

by ester hydrol ysi nd i de fo i on ocedures descri bed el sewhere
ond el | RaswaE ErdRey B Fuet S He oL Bb R AR Fndih
3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-1-methyl-

10  2-(methyloxy)ethylJoxy}-N-(1-methyl-1H-pyrazol-3-yl)benzamide; and
3-[(1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(1S)-2-hydroxy-1-
methylethyl]oxy }-N-(1-methyl-1H-pyrazol-3-yl)benzamide; and/or
3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-5-{[(1S)-1-
methyl-2-(methyloxy)ethyl]oxy }-N-(1-methyl-1H-pyrazol-3-yl)benzamide;

15 3-[(8-chloro-2,3-dimethyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-{[(15)-1-
methyl-2-(methyloxy)ethyl]oxy } -N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(1-ethyl-
1H-pyrazol-3-y1)-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy} benzamide;
3-[(2,3-dimethyl-4-ox0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-{ [(15)-1-methyl-2-

20  (methyloxy)ethyl]oxy}-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
N-(1-ethyl-1H-pyrazol-3-y1)-3-{[(1S)-1-methyl-2-(methyloxy)ethylJoxy }-5-[ (4-methyl-5-
0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]benzamide;
3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[ (4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;

25  3-{[2-fluoro-1-(fluoromethyl)ethyl]oxy}-5-[(9-fluoro-4-methyl-5-0x0-2,3,4,5-tetrahydro-
1,4-benzoxazepin-8-yl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(1-ethyl-
1H-pyrazol-3-yl)-5-{[(1S)-2-hydroxy-1-methylethyl]oxy} benzamide;
3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-5-[(1-

30  methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(1-methylethyl)oxy]-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-
yloxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide; and



art; (V) (M) or(c) reaction of a conmpound of Formula (VIIl) with a
conpound of Forrmula (I X) (VIIl1) (I1X) wherein X3 is a | eaving group or an

or ganonmetwabl2ne/neEgent and X4 is a hydroxyl group or X3PC3/GB2hgednossyl group
and X4 is a |eaving group or an organonetallic reagent, and wherein Rl is
as hereinbefore defined or a protected version thereof; process (c) could
al so be acconplished using the internediate ester Fornula (X), followed by
ester hydrolysis and am de fornmation b}7%rocedures descri bed el sewhere and
wel | known to those skilled in the art; (MII) (X) or (d) reaction of a

comound ot LTI (.8 ameund ol oraile (s QIO
¢ P LR aSEARA! L3-8y Bt o g amanad of ol 2
linkers, #f@sledinxidadsd-dihydeer!-bemeothics-SrAEpkidEASY ymsdivkéted fromC, N, S or
CoCuher ) ety BN L O Mo hasthang oy omenbe
or 0- 05 boNe(d)ethykd Hepyradod:3 ayly3-l(t$)edpirirbise |-spduilashyl ey} -1 (lemedal b050-gr oup or
VL2, T S8 ERRARELLD Skt By ReDSLIBGLALG, ST et o prot ot ed
I nt er medi at@ -5t aH-FEaME a1 X[(Hfluoro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy } benzamide;
3-[(9-fluoro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-5-{[(15)-1-

10  methyl-2-(methyloxy)ethyl]oxy }-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(7-fluoro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-5-{[(1S)-1-
methyl-2-(methyloxy)ethyl]oxy }-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(1-methyl-
1H-pyrazol-3-yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;

15  3-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(1-methyl-1H-
pyrazol-3-y1)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide; and/or
3-{[(18)-1-methyl-2-(methyloxy)ethyl]oxy } -N-(1-methyl-1H-pyrazol-3-yl)-5-[(2,2,3~
trimethyl-4-o0xo-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]benzamide;
N-(1-methyl-1H-pyrazol-3-yl)-3-[(3S)-tetrahydrofuran-3-yloxy]-5-[(2,2,3-trimethyl-4-oxo-

20  3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]benzamide;
3-{[(1S)-1-methyl-2-(methyloxy)ethylJoxy } -N-(5-methylpyrazin-2-y1)-5-[(2,2,3-trimethyl-
4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]benzamide;
3-{[(18S)-1-methyl-2-(methyloxy)ethyl]oxy}-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;

25  3-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-(1-methyl-1H-pyrazol-3-
y1)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;
3-{[(1S)-1-methyl-2-(methyloxy)ethylJoxy}-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-(5-methylpyrazin-2-yl)benzamide;
3-({2,2-dimethyl-3-[(methyloxy)methyl]-4-ox0-3,4-dihydro-2H-1,3-benzoxazin-7-

30  yl}oxy)-5-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy}-N-(1-methyl-1H-pyrazol-3-

yl)benzamide;



foll owed by ester hydrolysis and am de formation by procedures descri bed
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3-({2,2-dimethyl-3-[(methyloxy)methyl]-4-oxo0-3,4-dihydro-2H-1,3-benzoxazin-7-
y1}oxy)-N-(5-methylpyrazin-2-y1)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;
3-({2,2-dimethyl-3-[(methyloxy)methyl]-4-oxo-3,4-dihydro-2H-1,3-benzoxazin-7-
y1}oxy)-N-(5-methylpyrazin-2-yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;

5  3-{[(18)-2-hydroxy-1-methylethyl]oxy }-5-[(3-methyl-4-ox0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-(5-methylpyrazin-2-yl)benzamide;
3-{[(1S)-2-hydroxy-1-methylethyljoxy}-5-[(3-methyl-4-oxo-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;
3-[(2,2-dimethyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-(5-methylpyrazin-2-

10 yl)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;
3-[(2,2-dimethyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethyl]oxy }-N-(5-methylpyrazin-2-yl)benzamide;
3-[(2-methyl-1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(15)-1-
methyl-2-(methyloxy)ethyl]oxy }-N-(5-methylpyrazin-2-yl)benzamide;

15 3-[(1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethyljoxy }-N-(5-methylpyrazin-2-yl)benzamide;
3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl)oxy]-N-1H-pyrazol-3-ylbenzamide;
3-[(3-methyl-4-0xo0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-1H-pyrazol-3-yl-5-[(35)-

20 tetrahydrofuran-3-yloxy]benzamide;
3-[(1-methylethyl)oxy]-5-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-
1H-pyrazol-3-ylbenzamide;
3-[(3-methyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-N-(5-methylpyrazin-2-yl)-
5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;

25 3-[(9-chloro-4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-(5-
methylpyrazin-2-y1)-5-[(3S)-tetrahydrofuran-3-yloxy]benzamide;
N-(5-methylpyrazin-2-yl)-3-[(1-0x0-1,2,3,4-tetrahydroisoquinolin-6-yl)oxy]-5-[(3S)-
tetrahydrofuran-3-yloxy]benzamide;
3-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)oxy]-N-1H-pyrazol-3-yl-5-

30  [(3S)-tetrahydrofuran-3-yloxy]benzamide;
3-[(2-methyl-1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(15)-1-
methyl-2-(methyloxy)ethyl]Joxy }-N-1H-pyrazol-3-ylbenzamide;
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3-[(1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-7-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethylJoxy}-N-1H-pyrazol-3-ylbenzamide;
3-[(5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethyljoxy } -N-(5-methylpyrazin-2-yl)benzamide;
3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-(5-methylpyrazin-2-yl)benzamide;
3-{[(1S)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-1H-pyrazol-3-ylbenzamide;
3-{[(18)-1-methyl-2-(methyloxy)ethyl]oxy }-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;
3-[(1-methylethyl)oxy]-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-benzoxazepin-8-
yl)oxy]-N-1H-pyrazol-3-ylbenzamide;

3-{[(1S)-2-hydroxy-1-methylethyl]oxy }-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-(5-methylpyrazin-2-yl)benzamide;
3-[(2,3-dimethyl-4-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)oxy]-5-{ [(1S)-2-hydroxy-1-
methylethyl]oxy}-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;
3-{[(18)-2-hydroxy-1-methylethyl]oxy}-5-[(4-methyl-5-0x0-2,3,4,5-tetrahydro-1,4-
benzoxazepin-8-yl)oxy]-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;
3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-1-methyl-
2-(methyloxy)ethyl]oxy } -N-(5-methylpyrazin-2-yl)benzamide;
3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(15)-1-methyl-
2-(methyloxy)ethyl]oxy }-N-1H-pyrazol-3-ylbenzamide;
3-[(7-fluoro-5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-2-
hydroxy-1-methylethyl]oxy }-N-(5-methylpyrazin-2-yl)benzamide;
3-[(5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-2-hydroxy-1-
methylethyl]oxy }-N-(5-methylpyrazin-2-yl)benzamide;and
3-[(5,5-dioxido-3,4-dihydro-2H-1,5-benzoxathiepin-8-yl)oxy]-5-{[(1S)-1-methyl-2-
(methyloxy)ethyl]oxy}-N-1H-pyrazol-3-ylbenzamide;

or a pharmaceutically-acceptable salt or pro-drug thereof.



10

15

20

25

30

WO 2006/125972 PCT/GB2006/001887

-176 -

13. A pharmaceutical composition comprising a compound according to any one of
Claims 1 to 11, or a pharmaceutically-acceptable salt or pro-drug thereof, together with a

pharmaceutically acceptable diluent or carrier.

14. A compound according to any one of Claims 1 to 11 or a pharmaceutically-

acceptable salt or pro-drug thereof for use as a medicament.

15.  The use of a compound according to any one of Claims 1to 11, ora
pharmaceutically-acceptable salt or prodrug thereof in the preparation of a medicament for

treatment of a disease mediated through GLK.

16.  The use of a compound according to any one of Claims 1 to 11, ora
pharmaceutically-acceptable salt or prodrug thereof in the preparation of a medicament for

treatment of type 2 diabetes.

17. A method of treating GLK mediated diseases by administering an effective amount
of a compound of Formula (I) as claimed in any one of Claims 1to 11 ora
pharmaceutically-acceptable salt or pro-drug thereof, to a mammal in need of such

treatment.

18.  The method of Claim 17 wherein the GLK mediated disease is type 2 diabetes.

19. A compound of Formula (I) as claimed in any one of Claims 1to 11, ora
pharmaceutically-acceptable salt or prodrug thereof for use as a medicament for the

treatment of a disease mediated through GLK.

20. A compound as claimed in claim 19 wherein the disease mediated through GLK is

diabetes.

21. A process for the preparation of a compound of Formula (I) as claimed in any one
of Claims 1 to 11, which comprises a process a) to €) (wherein the variables are as defined

for compounds of Formula (I) in Claim 1 unless otherwise stated):
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() reaction of an acid of Formula (III) or activated derivative thereof with a compound of

Formula (IV), wherein R’ is as hereinbefore defined or a protected version thereof;
p
0]
R1/ OH
o H,N
0]

(1ID) avy;

5 or

(b) reaction of a compound of Formula (V) with a compound of Formula (VI),

XA H
N
R—X'
0]
(@]
("
V) (V)

wherein X' is a leaving group and X is a hydroxyl group or X' is a hydroxyl group and X?
10  is a leaving group, and wherein R' is as hereinbefore defined or a protected Versic;n
thereof;
process (b) could also be accomplished using the intermediate ester Formula (VII),
wherein P! is a protecting group as hereinafter described, followed by ester hydrolysis and

amide formation by procedures described elsewhere and well known to those skilled in the

15 art;
XZ
op’
R—X'

0

of

Sh
V) (VID)

or
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(¢) reaction of a compound of Formula (VIII) with a compound of Formula (IX)

O
X3 R1 - H\
x*
(VIID) Ix)

wherein X° is a leaving group or an organometallic reagent and X* is a hydroxyl group or
5 X isahydroxyl group and X* is a leaving group or an organometallic reagent, and

wherein R' is as hereinbefore 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;

o
R~ op'

(7
Ch °
e
10

(VIID) X)
or

(d) reaction of a compound of Formula (XI) with a compound of Formula (XII),

R1/O NHZ
X5
O
[
Ch
15 (XI) (XID);

wherein X° is a leaving group; and wherein R’ is as hereinbefore defined or a protected
version thereof; or

e) cyclisation of a compound of formula (XIII) to a compound of formula (I)
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(0]
1
O
X8 0
\Y1 o
X7 /Y2
(XI1D)

wherein Y' and Y? are 0-4 atom linkers, wherein each linker atom is independently
selected from C, N, S or O (wherein any C or S can be optionally oxidised and any atom
can be optionally substituted provided it is not quatenised and there are no S-S or O-O
bonds), X® can be any nucleophilic species and X a leaving group or vice versa, and
wherein R’ is as hereinbefore defined or a protected version thereof;

process (e) could also be accomplished using the intermediate ester Formula (XIV),
followed by ester hydrolysis and amide formation by procedures described elsewhere and

well known to those skilled in the art;

o
R oP'
0
6 o
X\Y1 @; 4
7 2
XY
(XIV)

and thereafter, if necessary:
i) converting a compound of Formula (I) into another compound of Formula (I);
ii) removing any protecting groups; and/or

iii) forming a salt or pro-drug thereof.



