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PROCESS FOR MAKI NG PHENOXY BENZAM DE COVPOUNDS Thi s

invention relates to an inproved chem cal process for
wordocngosepnpounds whi ch are useful in the treaPOEGB2@5/003882

prevention of a disease or nedical condition nedi ated

t hrough gl ucoki nase (GK or &), leading to a

decreased gl ucose threshol d for i nsulin secretion.

Such conpounds are predicted 1o | ower bl ood gl ucose hy

AR R A TN T e g oMo fip's

obesity. The invention is also related to

i nternedi ates useful in the inproved chem cal process.

In the pancreatic b-cell and |iver parenchynal cells

t he s mvphtionrrelaies tarndmerqyed ekpseical prassssdpt Bakipg ceypnyppds
B L e RS G SR
tha@tghrghtcekinsel (GiLKgortGi()t teading &r aﬂdcraaaﬁdglmosglhmsb@é for insulin

take_ in these eIIs f
s E o By e paaE BF RO LRUF Mo BHES ByltEkatTe ppai
gﬁ}:&b@@l 2ke- Sﬁlﬁh&ﬁﬂl @dé @a§-heye whlitg th the treamentys Fgpdy diabetes and
TE TR M L
pﬁgagentratlons of G6-P [I]. GLK expression is limted
to a few tissues and cell types, nost notab

pancheht pancipatieficsll amjhvelr p@l\en@ermabce@lh 6]@31@431@ pé@rgg nyepiprane
BERE R T TN N AT
mfchgkwm; &aﬂspﬂittﬁ@dcdsm sd1bdshesmemano namdtehmnang ® the overall
ycogen synt hesj s e
i gliscas BRFEFROD Uesee 6\?—5@1 Thasaiay 8P § Shev Bl fbuls ?%ysi‘h%fr?ae of
pﬁ&%ﬁoﬁfaﬁoﬁ Mﬁélﬁ&ﬁé td)glaéosé B-phbsiaete€S-d-P) whitiisealysed by

t Maturity-Onset Diab f
S aHERoPy GO NGO s Tertelock ARl Beh fod Koo Bynciibited by

ph?s%ﬁcloéif:al CHRGhE oY @IG-F’[}IS]. G éﬂpressmn is limited to a few tissues and

cell types, most notably pancreatic B-cells and liver cells (hepatocytes) [1]. In these cells
GLK activity is rate limiting for glucose utilisation and therefore regulates the extent of
glucose induced insulin secretion and hepatic glycogen synthesis. These processes are
critical in the maintenance of whole body glucose homeostasis and both are dysfunctional
in diabetes [2].

In one sub-type of diabetes, Maturity-Onset Diabetes of the Young Type 2
(MODY-2), the diabetes is caused by GLK loss of function mutations [3, 4].
Hyperglycaemia in MODY-2 patients results from defective glucose utilisation in both the
pancreas and liver [5]. Defective glucose utilisation in the pancreas of MODY-2 patients
results in a raised threshold for glucose stimulated insulin secretion. Conversely, rare
activating mutations of GLK reduce this threshold resulting in familial hyperinsulinism [6,
6a, 7]. In addition to the reduced GLK activity observed in MODY-2 diabetics, hepatic
glucokinase activity is also decreased in type 2 diabetics [8]. Importantly, global or liver
selective overexpression of GLK prevents or reverses the development of the diabetic
phenotype in both dietary and genetic models of the disease [9-12]. Moreover, acute

treatment of type 2 diabetics with fructose improves glucose tolerance through stimulation
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Hypergl ycaem a in MODY-2 patients results from
defective glucose utilisation in both the pancreas and
wo pwetn4(5>] . Defective glucose utilisation in tPEr/GB2005/003882
pancreas of MODY-2 patients results in a raised
threshold for glucose stinulated insulin secretion.
Conversely, rare activating tations of G.K reduce
this threshold resulting in'ggnilial hyperi nsul i ni sm
[6, 6a, 7]. In addition to the reduced GLK activity

bserved i n MODY-2 diahetics,. hepat | | '
ofkeptiyn ot ubiiatoniadt ebeerfitnis B idel o M ed Skl BiGjen o
frh&BRIh@Rbd thcregbedh @l tosylicl GIVE etBitly &6 the \hep o tebythe sslanism

of GLK prevents or reverses the devel opnent of the
desprabsdttielovpHéhot ype in both dietary and genetic nodel s

of tﬁ%)ag}: gﬁﬁ@&til;v 5 fsahhibMRIBRVEK assBGatidR Wile@t RREdu1Réry protein

type etics th fructose inproves ucose
(@Ioﬂ_ilﬁlf)ariﬂ@ GIIC/EE R Bseammiexais istebibisedtapiuatesegrrhosahste (FOP)
utilisati ] gl [
ot B Pl e et B ot R
froytbes bphespREtK(RIP).i Rl Ptiy gdneratddebyfepatkomye medigted bleosphorylation of

mechani sm descri be I . tic. A K. acti.yi o
GG RRTBT SeOEFPSEh CIAUTL B, Pl P LY S activiey
isgég%lﬁ'bd‘ %n(ﬁdﬁ?@nﬁllﬂ' Bﬁ)e@dﬁ/([ %igf&%wgmis esmirmnsinakld pdssagorptive

ruct ose- 6- phosphat i ndi to th KRP d
st F LB e gD LB RN B HF S LG b S Rarde.
aB(%rgékﬁf-géll]ér)T(@%Qs%Q b%tl@in(tﬁé IsencEloP GLK RIE Mefeali&ie, fYell GLK
uct okl nase I ated phosphorylation of dietary
aétivgnytis)&gul_a@d rstensiey [y theGlvrdlaBiliKiRRS Bosmbisieate,ightcess: iSnjall

a epatic. tivity i | at e
reH S P ARt i B Eebliog the GLvGLRP
cbiBleROThe RIDHEN PAsk bEcaiRutdepeaistelitdsthmeato lucateasilisation in

the post-prandial state. In_contrast . to

brtyfhe brejend thepangiens syhexees the faticepe Pé%@bﬁi%kttg ggt seleRtively ipdhe

1i30S Vel cGhiRRds Wi bRl pRofildars Blddicdio 86 bf thedaenitis benefit in
regul at ed extensively by the availability of its

trsaiireet Pyepe, difictes os tis divasd is ghpracsarised byidgfediive islpgpss utifietion in
be{nhqkmdirectly or through destabilising the GLK/ GLKRP
8& PeX. The former class of conmpounds are predicted

t 0 SUUKYIGIKRRhnicths B atstdhhirshare erpressed 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
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
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

synergistic to the effects of the same compounds acting in the liver and/or pancreas in
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both the |iver and the pancreas whereas the latter are

predicted to act selectively in the |iver. However,
w@eovpounses with either profile are predicted tRCHEBRG05/003882

therapeutic benefit in treating Type 2 di abetes as

this disease is characterised by defective glucose

utilisation in both tissues. G K G.LKRP and the KATP

channel are expressed in nedrones of the hypot hal anus,

a region of the brain that is inmportant in the

B RO ToR s Mdlh Grugon ab Emeete b o 18
@WG@WM dan 88 des@ﬁ&fd(%@ taipotengal I Diebetitydt e gft6f beh&it in both

and have been assuned to be the gl ucose-sensing
[H§@F@ﬁ§§CWW$W?n t he hypot hal amus that are either
i nhi birked aRb e%‘éés%@gl %Xmﬁ@ éﬂ%%nﬂ&rﬁ%él%h@é iﬂ@s%‘ﬁeved to
concentrations [1 . The ability of thes
coneftnl dhreegluqose se@ﬁl@@e sseatige of thp lrgreyl@@@étldeéﬁl’ égl}l%ose dependent
ngs% &r%:[}ogy o'é}& gnd/e? EhcgggPﬁf(%g%ﬁzlk@ @gptﬁfépﬁ rﬂoﬂ?@h@ Lefls and L-
cblﬂ’st neqxeeumﬂy @23, Bir Lﬂflmref((remjalllmﬁltrsﬂmtmﬁtoxgIo!ﬁ €d&Kemay have

0 e co petitiv bi t .
o et P el S AP R R sttt el PR e P gt booy
waiddht ad Qc&@ veB&d of stifMlatifid GE a1l GIEP-glsegerson fhanp fess@eso-
f eedj ng . Thus, small nolecule activators of GK
cREgFIIge 5 ase food intake and wei ght gain through
cent 'ift"l)ur%t)fr%ﬁ@hﬁ @Ppliehifons TW@z@b%@ssﬁWcmbs/ams@os may

be of therapeutlc use in treatin i ng di sorders,

FCRT s el gt s CHMEI045.9) we have

({éyc?%%@% se&ﬂ]?ﬁ Bﬁ: u\%ilu asQﬁJI@ g&’tivta{ YE vl chSY & &h@[taf &hemical
o Uhe e e sane conpouné% acting in

mhmﬂaaand/or pancreas i nnormalising glucose

honmeostasis, for the freatnment of Type 2 diabetes.

Thus the GLK/ GLKRP sﬁ% an be dgscptbed as a
potential "D abesity" targ f ‘ n both
Di abetes and besity). &LK S ged in
speci fic entero-endocrine c s where Tt i s believed
to control the gl ucog eAQi ti ve secretion of the
incretin peptides A% (g ucose- dependent

(R*)m (R%)n

@

wherein for example

R! is hydroxymethyl, methoxymethyl or methyl;

X is methyl or ethyl;

R? s selected from ~C(O)NR*R®, -SO,NR'R?, -S(0),R* and HET-2;

HET-1 is an optionally substituted 5- or 6-membered, C-linked heteroaryl ring containing a
nitrogen atom in the 2-position;

HET-2 is an optionally substituted 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring
containing 1, 2, 3 or 4 heteroatoms;

R3 is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy
and cyano;

R* is selected from hydrogen, (1-4C)alkyl [optionally substituted], (3-6C)cycloalkyl
(optionally substituted) and HET-2;
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i nsulinotropic polypeptide) and GLP-1 (d ucagon-Like
Peptide- 1) fromgut K-cells and Lcells respectively
W@ 306/08827 34) . Therefore, snmall nol ecul e acti vBEDGB2@F/003882
GLK may have additional beneficial effects on insulin
secretion, b-cell function and survival and body
wei ght as a consequence of stinulating G P and G.P-1I
secretion fromthese enteroendocrine cells. In our
co- pendi ng applications (WX2005/080359, WO2005/ 080360,
PCT/ 2005/ 0 and priority applications
chglggﬁ J§é6@¥g423043 9) we have descri bed
oPﬁmLK‘SC{§géMHr Ghthah&nittd ?J orB$o Whikh 8l laxeadiaétfed nidyi fokin a
are of general chemical formula (1). (1) wherein for
hetmmopdld riRg sygerhy dr oxynet hyl, et hoxynet hyl or nethyl ;
X IS gzthyl or ethyl; R2is selected from-C(ONR 4R5,

-S(O PR4 and HET-2; HET-1 is an optionally
nSy@Sthuted 5- or 6-nenbered, C-linked heteroaryl ring

cont gi ni n 0 'in the 2-position; HET-2 is

P%{W“{?EF}P%W F?V”%hbtg%?ﬂft 2 5- or 6-menbered, C or

o{\lalsambl%ddrtigblego@@y&dhweofl ng containing 1, 2, 3 or 4
heteroatons; R3 is selected fromhalo, fluoronethyl,

dlfluoronethyl trifluoronethyl, nmethyl, methoxy and

I
FY i Bl n3eliosid  SENMEORI bl uiKds i o

ring i3, 5-distlestiyutechly HEEbstituirdjalcyhsthierage an anylqxy sulgfifijerty These
compounds have generally been synthesised using reaction sequences such as those

illustrated in Schemes 1 and 2 below:



or R4 and R together with the nitrogen atomto which

they are attached may forma heterocyclyl ring system
woreeos/o@ser 1; nis O, 1 or 2; provided that WhRCT/GBRES5/003882

O, then nis 1 or 2; or a salt, pro-drug or solvate

t hereof. The conpounds of formula (1) are

N- heterocyclyl -aryl am des, wherein the aryl ring is

3,5-disubstituted by a substitut ed al kyl ether and an

aryl oxy substituent. These conpounds have generally

been synthesi sed using reaction sequences such as

those iJlustrated in Schengs 1 and 2 pel oy Sche

is as defined in Fprnula (1), P~{'s

1
OB a
| Schene
startimg~mat er i or bot h—of>these syithetic
routles i s nethyl (3,5- dj hydroxy)benagzoate. Th& order of
att &hi ng the various stbstit uénr?ﬁﬁfd t e phenyl
ring has varied, but in both routes illustr , It
has been necessary to use protecting groups (benzyl in
Schenes 1 and 2) during the synthetic sequen MPn
order to differentiate betweenthe two hydrozz gr oups

in the starting material. This inevitably intrd8uces
extra synthetic stepsowth the consequent i
for i ncrmea
and i ncreased wa¥t e jand®®¥avi ronnent al i npa
pr oduct were to B ranuf act uredppry signific .
Concurrently, conpbunds wth a&sinttar gener formul a

lications

have been published (WO 2004/ 076&%0). A route® used to
t hese conpounds i | I ust rat &doim Soheme 3. eme 3
X
SO Me SO,Me

LiOH j

So,Me SO,Me

Scheme 1

where X is as defined in Formula (1), P is methyl or a protecting group such as a

trialkylsilyl group.



However, as shown above, a nethoxynethyl protecting
group is still utilised in this route. In order for
wa@ awb/ogsrpounds to be useful commercially, theP@I/GB2@5/003882
need to develop one or nore short, efficient synthetic
routes. We have found that the problens associ ated
With the previous routes as descri bed above can be
overcone by using hal o subsfrtuted starting materials
and optionally carboxylic acid precursors instead of
an acid or ester as used above. This not only results
in a short, efficient routg, but avoidg\the nged for
[

H3everal protectigg ggoups.AgditionaIIy, @é?{é OMe
a S “ofvet he proces t hemMpr eséift3 | nvenki on oi d
th ed foruse of M nhobu comdit ons ( PPh3,

di etlhyl azodi car boxyl at e (DEAD))FMhﬁ%%Sgive unde;ﬁrable
with

by- PHoducts (P(O) Ph3) afd use staotimgYfateri alr

a potential explosion hazard (DEAD). >Additionally,
certain aspects of the process of the present

i nvention avoid the need for use of any heavy netals
catal ysts, thus nin%nisin undesi rabl e waste and

nmi ni msing the potential/~f dr-¢@8i due inpt@é\?¥°
° ct/ of the invention} th
miki ng a compound of fornula

Accor di"ng )
f of

Q

provi ded axpro
(1), (1) said prycess conprisingajreaction of ao
conpound of fornwula (11) wherein X1 is carboxyl p
precur sor thereoKP X2 is F and X3 is selected fromF,
Br and OH wth: i? a conpound of formula (I111) by
nucl eophilic aromati ¢ substitution of X2 using a

sui tabl e base ip a suitable solvent,

P\o/A\T’O i /Jgfizr/COJm
O/\)‘(/ \N I
—
OH R@—B(OH)Z R?“@
R R

o i =\, CO,H
\o/\T/o\[;:T)LN N/
X H N

Iz

RZ

R3

Scheme 2

The starting material for both of these synthetic routes is methyl(3,5-
dihydroxy)benzoate. The order of attaching the various substituents around the phenyl ring
has varied, but in both routes illustrated, it has been necessary to use protecting groups

(benzyl in Schemes 1 and 2) during the synthetic sequence in order to differentiate between



RL DH X (I11) wherein X is as defined for formula (I)
bel ow and Rlis selected from nethyl, nethoxynethyl and
whyasoxseet hyl (or a protected version thereof PCT/aBelios)03882
a compound of forrmula (1V) by nucleophilic aromatic
substitution using a suitable base in a suitable
sol vent, or, when X3 is Br, under condi tions suitable
for an Ul nman et her reactlon (1'V) wherein R2, R3, m
and n are as defined for formila (1) and X4 is OH when
X3 is For Br, and X4 is a |l eavin .when X3 is .
thegyvo bydrmégr@ul?ﬁele drestigrijng paisyalr Lhiy ??egﬁﬁyﬁlfﬁtfﬁg‘&eaexﬁa synthetic
o %E'c&n@ tefli infilidatfohs FRHRIdREH st S @nf YA firfal product
Sgﬁ‘g groupst ]ngn'%uné of ggknulg ; 6$ﬁ nd produe
andigerezsed sraste fanqh exwe@g@myal impa@ o themre ‘aeré Wﬁﬁa@ﬁwfwrwred on
) into another conpound of formula (1); ii)
m&ﬁ%ggngﬁﬁ%s a protected version of hydroxynethyl,
5  renp@aicuntntih eorppcnme‘s.:wn}ng signiton penefal ifgrofuber hraive, Qefa published (WO

G e e nitat BIBBIRES S8R 2 ().
Rl is hydrpxynethyl, methoxynmethyl or methyl; Xis

. HO
/f'(?\t/f'ﬁ” A eg,\?eyl ’ MeSOz—Q—Bf O~ OMe OMe
Pd(OAG), —_— O
TFA
OH Ph,P(tBu) 0
SO,Me SO,Me
PPh,
DEAD
Po 0" —OH
X
P = TBDMS
o
7 Ps o) oM
HET 0/\" ©
P. o -
o/\/ N v X
X O
O B e e
H,N
SO,Me
SO,Me
Scheme 3

10
However, as shown above, a methoxymethyl protecting group is still utilised in
this route.
In order for such compounds to be useful commercially, there is a need to develop
one or more short, efficient synthetic routes. We have found that the problems associated
15  with the previous routes as described above can be overcome by using halo substituted
starting materials and optionally carboxylic acid precursors instead of an acid or ester as
used above. This not only results in a short, efficient route, but avoids the need for several

protecting groups.
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R2 is selected from-C(ONR 4R5, -SO2NR4R5, -S(O PR4

and HET-2; HET-1 is a 5- or 6-nenbered, C-Iinked

ring containing a nitrogen atom i nP€TI6B2605/003882
position and optionally 1 or 2 further ring

het er oat ons i ndependently selected fromQO N and S;

which ring is optionally subsgltuted on an avail abl e
carbon atom or on a ring nitrogen atomprovided it is

not thereby quaternised, with 1 or 2 substituents

%dﬂﬂ%ﬁngl @? %¥a1 s%%t? ﬁftﬁg R{(oc%s@qh g&le ng%grg%\{eﬁtl& 4¥oid the n&d for use

of Mitsandbi egndition?, (PBhﬁdwthyhﬂtcﬁcfadﬁkgﬂm (DD mﬂmhtgl\;ﬁ undesirable

sele O,Na , _Wherein a - - gr.ou
S SR PGP B PSPt s il Bpotentt o8BI b

(ﬁEAm UK dBEGHATLY Nectthia abiRes b@ﬂa\é@kdc@ssrdfm ﬂi@s\émolﬁwlﬁaa laWd the
be OX|d|sedtoaSO) or S(Q) 2 group, which ring
ngst fophsel 9t g esary melpleertadysts Hivg Panipisnsundssipbie %%Sw and
nﬂhltn{lﬁggﬂle @mlﬁbf‘oﬁreﬁﬁue%n%ﬁé%t)&lfc%‘em s independently

sel ected fromR I's sel'ected from hal o, _
f | uoAcemtingltq a ﬂrsfc amﬂcﬂf@ltehwentl@m ithiere s rpmmddﬁlw pro¢esg foy making

; R4 is selected from hydrogen,
aﬁﬁg%ﬁgﬁjﬁ%%?ﬁonal |y substituted by 1 or 2
substituents i ndepengent!y sel ected from HET-2, -OR5,
- S2R5, (3-6C)cycl oal kyY” (opthonal Nl ituted with
1 group selected from Rg) @ O NFBR
(3-6C) cycl oal kyl (optional N_ibstyt dtedwith 1 group
sel ected from R7 and -2 R is hydrogen or
(1-4C) al kyl ; or i@fogether with the nitrogen
atomto which t hed may form a
het erocyclyl ri n@y) stem “def i ned by HET-3; R6 is
i ndependently selected from{l-4C) al kyl, hal o,
hydroxy(l-4C) al kyl, (I-4C)al koxy(l- 40Q) al kyl,
sgid paagpesl deyIPSEIEE p( | - 4C) al kyl , ami no( |l - 4C) al kyl ,

a§ FealitdnA L ABbARL I Y -

ay
wherein X' is carboxyl or precursor thereof, X2 is F and X is selected from F, Br and OH;
with:
i) a compound of formula (IIT) by nucleophilic aromatic substitution of X using a suitable
base in a suitable solvent,

RU__OH
Y

(Im
wherein X is as defined for formula (I) below and R'is selected from methyl,
methoxymethyl and hydroxymethyl (or a protected version thereof);

and
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di (I-4C)al kyl am no(l-4C)al kyl and HET-4; or, when
HET-1 is 2-pyridyl, R6 may additionally be carboxy; R7
w0 goosekseted from-OR 5, (I-4Calkyl, -C(O (I PCT/GB2005/003882
-4C) al kyl, -C(O NR4R5, (I1-4C) al koxy(l- 40 al kyl,
hydr oxy(l-4C)al kyl and-S(O pR 5; HET-3 is an N-1linked,
4 to 6 nenbered, saturated or9parti ally unsaturated
het erocyclyl ring, optionally Containing 1 or 2
further heteroatoms (in addition to the linking N

STk PUERRISTPLLY) BT ER  o Sf
1ﬂvﬁ @ﬁleib[b s@lv&tﬂl phhe@Xo i Biuiidee corditipnsayitabRtiboaallipadeher

oxi dised to a S(O or S(O)2 group; which ring is

TB35tiPBnal |y substituted on an avail abl e carbon or

nitrogen atomby 1 or 2 substiytuents independently
selected fromR8; or HET-3 is [an N-1inked, 7 nenbered,

saturated or partially unsat ed heterocyclyl ring,
optional I'y containing XRfy het er oat om (i n
addition to the linking N "at o i ndependently sel ected

fromQO S and N, wherein a -CH2- R@ oup can optionally
be replaced by a -(O)- group and \Rherel n a sul phur
atomin the ring may optiongfyy be oxidised to a S(O

or (02 .group; which ring is optionally substituyted
velierain RavRa) il @ aseastslsfinest fop fwme@éﬁ agd FmisgyH whep X3 is F or Br,

&HS@HME%L%%IIWEQW%FSQQ% sel ected from R8; orHET-3

s an 6-10 icyclic saturated or partially
Wins atwhert redeskay aooeyrsiby bf X| intp a cabdxyhiahdig; andnt ai ni ng 1

L e

replaced by a -C(O-; which r s optionally
substituted on an avai | abjNe ( or nitrogen atom by
1 substituent selected from hy y and R3; R8 is

sel ected from-OR 5, (I-4C)aN< -(O (I -4Q) al kyl,
- (O NR4R5, (I -4C)al kyl am noj )dl (I-4C) al kyl am no,
B Thedeaftehi€hdetkasal d ring i s unsubstituted),

§ e SO A st Mo hd comh it ol
ii) where R’ is a protected version of hydroxymethyl, removal of the protecting group;
ii1) forming a pro-drug; and/or
iv) forming a pharmaceutically acceptable salt;

wherein in a compound of formula (I):
R! is hydroxymethyl, methoxymethyl or methyl;
X is methyl or ethyl;
R’ is selected from —-C(O)NR'R’, -SO,NR*R’, -S(0),R* and HET-2;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N
and S; which ring is optionally substituted on an available carbon atom, or on a ring
nitrogen atom provided it is not thereby quaternised, with 1 or 2 substituents
independently selected from R®;
HET-2 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4

heteroatoms independently selected from O, N and S, wherein a ~-CH,- group can
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HET-4 is a 5- or 6-nenbered, C-or N I|inked
unsubstituted heteroaryl ring containing 1, 2 or 3
WO 20vg/0kiseEr oat ons | ndependent |y sel ect ed from ELT/NBag0d/003882
S; p is (independently at each occurrence) 0, 1 or 2;
mis O or 1; and nis 0, 1 or 2; provided that when m
is O, then nis 1 or 2. It wilg_be understood that
steps a)i) and ii) may be carried out in either order,
with the preferred order depending on the nature of

Jgﬂ@naﬁlifh)%tr.bﬁlh&ﬁtb? apé(é)o B Mel%ysﬁ’lg%ﬂ* at(?hg }nsnt:i}? Mﬁ/?)schc ring

tain co npou nd
ay eptioaslly l(e\nxndlgedap e Sf@)&;lS(@h(grcbm wheb piag at eptionally substituted

RIS oy TRF e bR S e Bl sqapig fom

Rarboxyllc acid include any one or nore of:

1 G S9BB ROk pobsome pa,metiosy

apdlRye®- 5- (2-tert-butoxy- 1-methyl ethoxy)benzonitrile;
no- 5- ( 2- benzyl oxy-1 - net hyl et hoxy) benzonitril e;

-br

15??3?&56%&@2 hydrpgsan @n%mhwﬁwy subbpeiiugd bt Thes,d subetiuests
1ﬂéletp6ﬂ1de%ﬂy 3105 QI Bore TiEA =3 etdl@h‘\%zﬁm(ﬁ-%@yéyg%){ﬂ(yl (optionally

- ret et hoxy) benzoni t'ri
SEbﬁ’é’(t‘ﬁﬁ%Wﬂh (I%I%HPI sgleoing frlomrﬂeb hI}d fﬁ(ﬂm&aﬂéh Iﬁ%—éﬁgdys\lllhomkyl (;Iitlonally

I lﬁ@? rmula (VI ere

sﬁ%ﬁ%ﬂ%ﬁg@ﬁ?gﬁ&ﬂ¥§ﬁg%958% oxy |§{§igd i ncl ude any one or
Rtos Bydsbgen or (1-4C)alkyl;
or R* and R’ together with the nitrogen atom to which they are attached may form a

heterocyclyl ring system as defined by HET-3;

R®is 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-4;

or, when HET-1 is 2-pyridyl, R® may additionally be carboxy;

R’ is selected from ~OR’, (1-4C)alkyl, -C(O)(1-4C)alkyl, -C(O)NR*R’, (1-4C)alkoxy(1-
4C)alkyl, hydroxy(1-4C)alkyl and —S(O)pR>;

HET-3 is an N-linked, 4 to 6 membered, saturated or partially unsaturated heterocyclyl
ring, optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom)
independently selected from O, N and S, wherein a -CH,- group can optionally be replaced
by a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to a S(O) or
S(0O), group; which ring is optionally substituted on an available carbon or nitrogen atom
by 1 or 2 substituents independently selected from R®; or

HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring,
optionally containing 1 further heteroatom (in addition to the linking N atom)
independently selected from O, S and N, wherein a -CH,- group can optionally be replaced
by a -C(O)- group and wherein a sulphur atom in the ring may optionally be oxidised to a
S(O) or S(O), group; which ring is optionally substituted on an available carbon or

nitrogen atom by 1 or 2 substituents independently selected from R%; or
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3- brono-5- (2- met hoxy- 1-ethyl et hoxy)benzonitrile;
3-brono-5-(2-tert-butoxy-I-ethyl ethoxy)benzonitrile;

wR20608:525- ( 2- benzyl oxy- 1-et hyl et hoxy) benzoni P€T/G82005/003882

3-brono-5-(2-(tri phenyl net hyl ) oxy-

1- et hyl et hoxy) benzonitril e;

3- brono-5-(2-tetrahydropyranyl oxy-

1- et hyl et hoxy) benzonitril e; -dda 3- br ono- 5- (2-allyl oxy-
1- ethylethoxy)benzonitrile Particul ar conpounds of

rmul a (VI S a c rbo c acid cl ude [
HE Bt ook hebered Wt Setela or bl were el Kot of e,
%tl&ﬂﬁ%l@&lﬁl%g 'T%M)rimlog&%tbﬂﬂ(ﬁltda@%ﬂéh e ihe Bhkind & Aom), whereln a

br ono- 5- (2-tert-butoxy- 1-nethyl ethoxy)benzoic acid
-GHip genvip-can pptiazaly he wripcdd byea 1%&%1 FBiEh Y8 Ay @tionally ybstifuted on

aga\%lgﬁg catbbf ol difrbSAGR BFT Bt dereBRh Rbinaty/ ARy hRERZO
Rﬁlstﬂebmbd Srof2-QRsY fla#@)dﬂwbye@)ﬂ @quyl RE(ONRERA k9§ hsdieydasnino,

dlj{f_mg:? d 1%?’%%’)(&%’? 332ngler§m asglld d‘lng# >%ﬂ-’)s‘ututed)t 1- 4(E)alkoxy(1-4C)alkyl,
hwﬁapﬂpﬂﬂbﬂhmimﬁpstﬁRiVI) where X1 is a carboxylic

A e e TRk el e Pt b 1.2
on3 BhpHiieloh@MM imRPaRlcstlydeledied from O, N and S;

3- br ono- 5- ( 2- benzyl oxy- I-ethylethoxy)ben20|c aci d;

p3s (dspendsntlyateach ¢aqumenceld, Ay Poxy -

nés%gpxl hoxy) benzoi ¢ aci d;
bronb- 5- ( 2- t et r ahydr opyr anyl oxy- | - et hyl et hoxy) benzoi

ngs @dia;2; and 3- br onp- 5- (2 al |yl oxy- |
pfo%streﬁ L&t DXy B Ztgen n 89 &,

It will be understood that steps a)i) and ii) may be carried out in either order, with
the preferred order depending on the nature of the substituents R' to R® and X' to X%, as

shown in Scheme 4:

2 1

g e

(I v X° (Vi)
(V) (1
\\\\\\\\\ ////////' (Rﬁm—Ei;l
Xz X1
(R n
(V)
0
N\
oy T @« =)
vy Rn
(Rz)m ®)n
Scheme 4
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w@a0obioenskarly the (1S) enanti omers.

Further particul ar conpounds of fornmula (VI) include
t he above particul ar conpounds as single enantioners,

conmpound of forrmula (VII) is 3-fluoro-5-[4-

(et hanesul f onyl ) phenoxy] benzonitrile. Particul ar
conpounds of formula (VII11)

3-[(1S)-2-nmethoxy-| - net hyl etﬁaxy] 5-[4- (et hyl sul fonyl

) phenoxy] benzonitrile [and the racem c version which
'S also witten. as

3~ ( ACPRATSHTRRAPES A PR G 118 2p LR A5 Bpve! g Ry separate
11%% 1%1%1;'@ @[&nge'lﬁ\i%hm)n eth 4 (et hyl sul {
X -ne et hox me
phenBe(ysftB@rv@ameu%Emé qrgxyﬁhl tﬁ)ewgeé%ngca R?%‘i‘%fi‘% FPS%JW&% %amd

t
[%Hu?]g }r{\fgb[?]a(ﬁgrgﬁ??dnyl - phenoxy) - 5- ( 2- met hoxy- | net hyl -
3dtrdroo-y)ipnopoiky-bedoditrile;
- (L, 2t/b h -5-[4- hyl sul

3%6%?)5'3%1%%%%%5%%%0 & OXY)%%Z%%% %é’- F)(()ll]S) - 2E ?eg TeLysy
-H@@ﬁn@xletergﬁﬁtgw-eEimkgléth&yb%lnémﬂmI sul fonyl ) phenoxy] b
enzoi ¢ r [ ti d f th
SRS PO R SR PR R Nbr 0 of :
335r£m§@qaq9%yﬂy1éeﬁl9r)&mt hlbsieforanpkiehrikxy] benzoni tri

3dor9mgédﬂrs@t&byﬂlmsyr[aayle%iﬁgﬂﬂ%ﬁﬂﬂ%ﬁghe)l%ﬂﬁléﬁ@x?ﬂ}doenzo. c

3%{)?3—&(2 2allglox methylethoxy)benzomtrlle
I oxy=1-net hyl et hoxy] - g{z} (met hyl sul fon
yl ) pRemtiox p}nbemizmqmpoph@ of formula (VI) where X" is a precursor to a

C%‘ibg”é}f]ﬁh&%% 1?%2%%%1 CO\{lggr Iglg}elpf] et hoxy] - 5- [ 4- (et hyl sul f on
BbiofloS-(2mbthophé rytiytehdxy)texsonitriteet hyl et hoxy] - 5- [ 4-
3(3‘3%%12%') ot g}l‘;y?ﬁﬁ'ﬁ ﬂ??@%%ﬁ%@?f}g‘f% : |h§ | et hoxy] - 5- [ 4- (et
308ths!st @ BEhLNSEN L6l RETVE PbenRaitEle;
3-bromo-5-(2-(triphenylmethyl)oxy-1-ethylethoxy)benzonitrile;
3-bromo-5-(2-tetrahydropyranyloxy-1-ethylethoxy)benzonitrile; and
3-bromo-5-(2-allyloxy-1-ethylethoxy)benzonitrile.

Particular compounds of formula (VI) where X' is a carboxylic acid include any
one or more of:
3-bromo-5-isopropoxy-benzoic acid;
3-bromo-5-(2-methoxy-1-methylethoxy)benzoic acid,;
3-bromo-5-(2-tert-butoxy-1-methylethoxy)benzoic acid;
3-bromo-5-(2-benzyloxy-1-methylethoxy)benzoic acid;
3-bromo-5-(2-(triphenylmethyl)oxy-1-methylethoxy)benzoic acid;
3-bromo-5-(2-tetrahydropyranyloxy-1-methylethoxy)benzoic acid; and
3-bromo-5-(2-allyloxy-1-methylethoxy)benzoic acid.

Further particular compounds of formula (VI) where X! is a carboxylic acid include
any one or more of
3-bromo-5-(2-methoxy-1-ethylethoxy)benzoic acid;
3-bromo-5-(2-tert-butoxy-1-ethylethoxy)benzoic acid;

A parti cul BET/GB2005/003882
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3-[ (I S)-2-tetrahydropyranyl oxy- 1- net hyl et hoxy] - 5-[ 4-
(et hyl sul fonyl ) phenoxy] benzonitrile;
W@2(40605)22- t et r ahydr opyr anyl oxy- | - net hyl et hoxyPEBGB40061003882
et hyl sul f onyl ) phenoxy] benzoi ¢ aci d;
3-[(15)-2-allyl oxy-I-nethyl et hoxy] -5-[4-(net hyl sul fony
| ) phenoxy] benzonitrile; and 3-[(15)-2-allyl oxy-
1- met hyl et hoxy] -5-[4- (nEthyﬂéuIfonyl)phenoxy]ben20|c
acid. A further particular conpound of the fornul a

3gob¥‘%’rhé/ér(éi’§T@’éoxP’211 -t ethorobeE8iN?rnhenoxy] benzoi ¢ aci d.

38886 Bl(QM{r@helﬁiﬁﬁa RkyOf-cth Eiﬁﬁkﬁbéﬂz)nc(a@ﬂ'd()t ect ed
version (\S)-2-tert- butox | - (ylethoxy]
3pprempo @ﬁgﬁrahydropyranyloxy-l -ethylethoxy) enzom aci

3-%ra%¥5-@-z(glall§fo é%h&{i?&eﬁy&é%lfionyl ) phenoxy] benzam de

’e’ val ues otecting groups used to
pr ot Emltheaphydﬂmmphlyds of fayuplai (YIRncladetha nhovsfpattivelee
known ohol (see
c?lgpoung%ﬁspﬁm ‘il %rs ,\Peal%cr%ga‘a Brﬁge @"Sgﬁ{lﬁorﬁ& enistry"”
2nd BEdjatticntar C&Wdﬁné efl ﬁ)rmuhi (Vﬂ)/hs\/i\élﬂsoro $991) . Conpounds
ai.ning such protecting groups can

of for 1)
(pethares ‘Eybéﬁ?ﬂ§@§m¥ﬂﬂﬁﬂ in the art fromthe

Coméﬁbﬁhﬂdbn@)%ﬂ;hds&;@'f&nﬂ[ep@ﬂﬂﬁﬂbm starting materials,
for exanple when X is neth t her suitable val ues

3f[615)13rra@ @B hgleawl@alwwééﬂ(m@thb'ﬁ‘&f%%) PReNOHl RepgoRlEig Jand the
%{ erflo E?s eilso%t‘i’én’ as lg-e(ﬁzrﬂéthangidlfoﬂ I-phenoxy) -5- (2 -methoxy-1-

r1 phenyl met and tetrahydropyran [; such that
mdﬂwlﬂﬁmﬁﬁbcmnm@nbounds of formula (I II) are: A

{1870 AP ARS8 B OMR 5 e Moy 28

rWeﬁiiceerslmgwacb ifmlsoTimdisan 48 Belendthangsudfooylpshenery)56(2-methoxy-1-

nE ﬁ@ g% a conv ni ent nonment in the synthetic
neethiEthory ?W%&%i s known in the art. For exanple, a

3Rl e Rty TeMeti PlehiORPVE fi-B¥ethylsulfonyl)phenoxylbenzonitrile; and
3-[(15)-2-tert-butoxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic acid.
Further particular compounds of the formula (VIII) include any one or more of:
3-[isopropoxy]-5-[4-(methylsulfonyl)phenoxy]benzonitrile;
3-[isopropoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic acid,
3-[(15)-2-benzyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzonitrile;
3-[(15)-2-benzyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic acid;
3-[(18)-2-triphenylmethyloxy-1-methylethoxy]-5-[4-
(methylsulfonyl)phenoxy]benzonitrile;
3-[(1S)-2-triphenylmethyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic
acid;
3-[(18)-2-tetrahydropyranyloxy-1-methylethoxy]-5-[4-
(methylsulfonyl)phenoxy]benzonitrile;
3-[(1S)-2-tetrahydropyranyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic
acid;
3-[(15)-2-allyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzonitrile; and
3-[(15)-2-allyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic acid.
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hydrogenation. Atrityl group or a tert-butyl group
may be renoved by treatnment with acid. Suitable acids

wo@erooaoideT conditions for renoval of a tert-burgl/GBr@8003882

are, for exanple, treatnent with hydrochloric acid in
met hanol, or treatnment with anberlyst resin, or
treatment with formc acid.S i4table values for X1 as a
carboxylic acid precursor are -CO 2(1-4C)al kyl, -CHQ,
-CH2OP (where P is a suitable protecting group),

e L f1ou t hyl hyl 0. Furth
St Rulbes ppBURERbeppy SRR BRIVIRL S FUTERe!
3I[hjlcliri)xyqrﬁﬂﬁlﬁ({rﬁéﬂ%ylsuﬂb@ﬂ@hélfiﬂy}bahmac&t e SC yano | and
tri uor one , artL.cul ar cyanaQ. Ita
condRRBHSIEF Gmpoyad B% Beoyl (Q%/(%‘ﬁg"c?a Vﬁré%eg lsgr@“ar%féﬁ-bu’my-
1 Qﬁétwethg)f}ﬁg\ﬁ(slsmt%ﬁﬁp 1789k daz&IH -?Q-BL [ﬂ-(ﬁf&h‘jf%ﬂﬁ%}ﬂ)@henoxﬂbenzamide.

nucleophi’l'i c aromati c Substitution reactions are known
in the art (see for exanple Advanced O ganic

Chenmgs: ] ol
A M Al bl et i
agepny toif thosoknosntinitte: astufiot prioteeting pimay alephd (see for example

i met.hyl f or nam de. L N (| L dino ,
BieRet A petrburas | ERe b crbbRy M ardk L Fo s 1000
Couipbaitlsef faaak (@) od4iying sudhRstectiipatsups tat bemadd byfra¢thods
such, reacti ons_and i nc| yde, %ﬁiﬁ exan@aﬁ, inorrganiﬁ f
kpawe i1 8¢ a1 98 the PURRPTGH ¥ AYBBREPEPARULR TR e BYHE B for
cSREHILWHBY §tTik gRgnd or gani ¢ bases such as |ithium

hexamet hyl di si | azi de. Mdre suitably the solvent is DWW

and H s pot assi um car bonate. Process step a)

ii) Suitahle conditions for this reaction when X3 is F
and X4 is OH, are generally those descri bed above for

g tep Fﬁl)tlilélr -suihib[eevaﬁiéis far fp&?}tec‘itigg @rdli@h V?ﬂ&o pstdoMrhyatickyinteehy! group
.base is |ithium hexanet hyl] disil azide, en X3 = Br,

in Rearedhuti.dgnasd eyl (srpheapiopedhnd 4néﬁ?ﬁa§lﬁ¥r\gp¥ré%§mho€ﬁ§h BALfhe
pé}&r%mﬂoh%%f@&ﬁﬂiar(ﬁ?) 4@ carry themout are well

nown in‘the art (see f'or exanple K Péunz, U Schol z, D

h
OH OH

A further suitable protecting group is an allyl ether.

o

These protecting groups may be removed at a convenient moment in the synthetic

In one aspect, the tert-butyl ether: is a preferred protecting group.
sequence by methods known in the art. For example, a benzyl group may be removed by
hydrogenation. A trityl group or a tert-butyl group may be removed by treatment with
acid. Suitable acids or acidic conditions for removal of a tert-butyl group are, for example,
treatment with hydrochloric acid in methanol, or treatment with amberlyst resin, or

treatment with formic acid.
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Ganzer, Synlett, 2003, 2428-2439, G Mann, C Incarvito,
A L Rheingold & J Hartwg, J. Am Chem Soc, 1999,

WA 2bs/08B27- 3225 and A Aranyos, D WA d, A Ki yoror/GB20)5803882

Wl fe, J P Sadighi & S L Buckwald, J. Am Chem Soc,
1999, 121, 4369-4378. Cenerally, suitable conditions
are use of a high boiling solvent for exanple tol uene,
1, 4-di oxane or DMSO, using a]édpper or pall adi um
catal yst, for exanple copper copper (1) chloride,

copper 1 dg, di d I
comnt (D Jrom b sompet (g g coree, (Al o

efwield D is@dufifble ?@ltécﬁﬁ’g %‘rﬁh@' &Qan@(lﬁﬂaér@m@ﬂhyl methyl and halo.
bISdI enzyl i deneacet o

um , a ligand f
t he Bether jutablegialues ag 2Ht, §W0 gAG l(wbdw IYE o

neoc
1
P20SHRIL g8 felur S Bty prighey con
2-(di-t- butylphosphlno)blphenyl or
hi.no) feryac se for
exan‘g’tua%?e g H%%p é§e§féﬁgaf8 Z?E <@%g$%g?bonate
PERS$sU508pCiiN b onasuitable dol@é@ﬁfdr nucﬂa@ﬁﬂw&mhatasubmﬂhtmmreactlons are

KD i L A BTE QYRR M AT R 1S RGBS ar Y Ffyen

(&ﬁj 000 8 1ASdifeH, @hﬁﬁ&t&r 13,p 850) generally a polar aprotic solvent is suitable,
2,6,6-tetrameth

tanedlone as |ligand and
TR e SR i A SR e VA
dkn?& lﬁﬂfogjdglﬂBM gorr ﬁgﬁétlgﬁ%%{eagﬂugeu@ ﬂ?tS'uﬁaﬁé‘pacsteé rb bhyPS¥ those

eaC|on|ss C in a suitab
ksobw erthe {umfﬁqrrmw seaciiop® bk 1n@lpd®tfqr@)<argpﬂ@hn@r§amlbasewh as

BN 0 S50 B RPRO08)
mﬁymmmykhﬁuukhble val ues for X4 as a IeaV|ng group, are

for osyl

ui ¢ S PugatyrtaSsotvear s INAF afLihaniy s Pusiei femmatss
step b SU|tabIe condi ti ons, mhere necessary, for
converS|on of X1 to a carbox acid are_as foll

| - 4%yitableypondingns el %ﬁ%acrlﬂn YRS Fmch ¢ ¢ OH, are
g%ﬁf?ﬁl , e e' RscritPabi¥irdadd od‘?l) WibRGuitsly, SRAIRICBt i§ DMICHnd the

e, sodi um tungst hydrogen
base is lithium hexamethyldisilazide.

When X = Br, the reaction is an Ullman reaction; such reactions and the conditions
required to carry them out are well known in the art (see for example K Kunz, U Scholz, D
Ganzer, Synlett, 2003, 2428-2439, G Mann, C Incarvito, A L Rheingold & J Hartwig, J.
Am. Chem. Soc., 1999, 121, 3224-3225 and A Aranyos, D W Old, A Kiyomori, ] P Wolfe,
TP Sadighi & S L Buckwald, J. Am. Chem. Soc., 1999, 121, 4369-4378.

Generally, suitable conditions are use of a high boiling solvent for example toluene,
1,4-dioxane or DMSO, using a copper or palladium catalyst, for example copper, copper
(I) chloride, copper (I) bromide, copper (I) iodide, copper (II) chloride, copper (II)
bromide, copper (II) iodide, copper (II) oxide, palladium (II) acetate or
bisdibenzylideneacetone palladium (0), a ligand for the catalyst for example 1,10-
phenanthronine, neocuprine, a 1,3-diketone, racemic-2-(di-z-butylphsophino)-1,1°-

binaphthyl, 2-(di-t-butylphosphino)biphenyl or 1,1°-bis(di-z-butylphosphino)ferrocene, and
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peroxi de; X1 is -CH2OP: deprotection (conditions vary
dependi ng on protecting group use and are well known

w0 poobhesart) and oxi dation using, for exanpl e, PCT/GB2005/003882

manganese (1V) oxide, sodium tungstate/hydrogen
peroxi de, X1 is CN hydrolysis using aqueous or
organi c solution of an acid q base (for exanple
aqueous hydrochloric acid or gdueous sodi um hydr oxi de
solution) X1 is trifluoronethyl strong acid for

uric, agi

ampl e concentr at d sul
o SR SaRPls bRt assd ahoh o s eftholsl. TR karpapayg and
ofbganfa @%ﬁw 8ich a@@bc}l@myéngbut@ﬂlde tQ/deﬁcad)ﬂa];b tgs pmga strong
ase or exanple n ut | car bon di
It wien expaplgAbrieastiog doay tCO%é % é}SlP% CORpET Qbé%ﬂde as
céthlbrk‘tsﬁ b Ble- féﬁarﬁ@cﬂﬂ'—i b fﬁaﬁane%'ng Bs %ﬁd\ﬁﬁd J:esiﬁﬁpwbdnﬁtetaﬁ Base.

e used )gartlcu arly ere the skilled
per saﬂwwé@ O randr% tiam ipaving eroups the ragleophilic\gematicgabstitution

&ctn 1[5 ﬁglaﬁy Cafridd %thn qg{ult% VGBE@ ﬁ‘l‘l@?ta _ﬂoﬁlggr%gc) such as

he conpoun era
m&E,NMBanO:arDDAedlsuma hasé Wgh smpbtwmuhy@rbma@ewdslm tﬁebonate

base i 0% ter [ &3 t.he sol ve

op By tmion BerBiR PR ETn ISR o bolla g axe
f@sexhlhﬁlefhﬁl@ema@lldie atf togsgaté M@Iret suaﬁbly he' iaa Ihﬁﬂ,o pkerm’mw fdgpro.

on the conditions used. A salt nmay be used directly in
the nextstep of the process, or may be converted (for

P\?%%mltg‘ﬁ N Si tghitabR cbABtibdlsERhAE hébessdBi, R cEAREKib SIS to a

nown in the art. Particular saltfs of conpounds
Cmb°&6mﬁ@¥kmqaﬂﬁm9W%Mere X1 is a carboxylic acid may be

g%ﬂﬁgmﬁ}ggﬁgﬁc & alidgs 83 bivaagt al salts or

ases such as amnes. Particul ar

XﬂP@IH@smadazhon imelnglﬁmrpdxalinpln ilean dl) vEide.-sbdiuyl mngstese/Bedrogen
pelede[(IS) 2-fert-but oxyl -
X! is -CH,OP: deprotection (conditions vary depending on protecting group use and are
well known in the art) and oxidation using, for example, manganese (IV) oxide, sodium
tungstate/hydrogen peroxide,
X' is CN: hydrolysis using aqueous or organic solution of an acid or base (for example
aqueous hydrochloric acid or aqueous sodium hydroxide solution)
X! is trifluoromethyl: strong acid for example concentrated sulfuric acid
X' is methyl: oxidation using for example potassium permanganate
X! is halogen: carboxylation, typically using a strong base (for example n-butyl lithium)
and carbon dioxide

It will be understood that alternatives to the above illustrative conditions, which are
well known in the art, may be used, particularly where the skilled person would understand
that alternatives would be preferred due to the nature of the substituents present in the
compound.

Preferably, X' = CN and the reaction is carried out using sodium hydroxide as the
base in 10% water in ethanol as the solvent.

It will be understood that the resulting acid may be isolated as the free acid, or as a

salt of the acid, depending on the conditions used. A salt may be used directly in the next
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met hyl et hoxy] - 5- [ 4- (et hyl sul f onyl ) phenoxy] benzoi c
acid, nore particularly the tertbutylamne salt.
wPe@emes2st ep ¢) suitable conditions for coupl POYGR2005/003882

carboxylic acid derivative to the heterocyclic am ne
derivative of formula (V) are well known in the art,
for exanple, (i) using an approprl ate coupling
reaction, such as a carbodiink’de coupling reaction
performsd Wi th

(3-di met hyl ami nopr opyl ) et hyl car bodj i e . :
S‘ﬁ9 ef B RISFTdY r{l@dﬁ%@%ﬁ@r@ f it} to (B2 & acid, using

ORISR W A TNBRR Y thdbpe (4- DMAP) in a suitable sol vent
such_as DCM chloroform or DMF at roomtenperature; Qqr

al t eParawlvreqays off compeurds i JramiariVddy whese ch 3 carhpxlic acid may
k%f? QJeﬁll aq s Vi ing ﬁl}]ﬁétﬁﬂjﬁs saft? gm% rb@éelé I'fich & amines.
I |

reac Lo i n e ca oxy roup 1S
Pantcul\aadnfadlplas amhamocpmhhmndde‘t-bytylaaam Jaimoind-t(thS)oX-gdrgrbutoxy-

A BB Bl bRk R e
bagighisddal i de can then be reacted with a conpound of

formula (V) in the presence of a base, such as
triethylamne or pyridine, in a suitable solvent such

P@@ceQ@M@T} sibieHon&itiahs Br ERIPREE AL4HbéXyNE b8 ABriviEvafrkhe

referred conditions for process c) are

hetsgraswelie amingdetivrdrecoffamiula (V) age well kegstneindly apb fer expaple,

as T I

ar ou e S APk FARCL B laeacB. SUAIY GFhoR iRl e thction
parfdrnmdezvitluh@ diepthytaeunoppopy])-3ethyTabpdiEnide hEdradﬂoereCGEDlAC) n

ﬂﬁd?rﬁ%ﬁe ) Jit ﬁth%ﬁg&%)%lf@g%g%%ﬁ%%% &usl%ﬁltg I%/elfi such as 15(91\/1
chlerdfoes oPBPIGH rdbfm tehetaiit e alﬂeﬁnattvhﬁrvath ﬁarbmq)&dhﬂﬁldazole (CDI)
each indivi dual ﬁ_;l)%of t he process descri bed above;

ip p gytaple selyept syeh 5 EIE AFQRMISHRFZAHHS Yonpounds of
for mghaeddkiba id \th(:l\/{h)eacal(bb klid Ro d)\'ﬁ_hétlva{e}ﬂta at &id Milbdide by

and VII) to (VIII) is provided as_an jndividual
reaction with oxalyl chloride in the presence of a suitable solvent such as DCM, and where

necessary catalytic amount of DMF. The acid chloride can then be reacted with a
compound of formula (V) in the presence of a base, such as triethylamine or pyridine, in a
suitable solvent such as DCM or pyridine at a temperature between 0°C and 80°C.

Preferred conditions for process c) are carbonyldiimidazole (CDI) in a suitable
solvent such as THF at room temperature.

For examples of protecting groups known in the art (as well as means of formation
and eventual deprotection), see T.W. Greene and P.G.M. Wuts, “Protective Groups in
Organic Synthesis”, Third Edition, John Wiley & Sons, New York, 1999.

In a further aspect of the invention, there is provided each individual step of the
process described above; that is each of the conversions of compounds of formula (II) to
(VD), (I1) to (VII), (VI) to (VIIL) and (VII) to (VIII) is provided as an individual
independent aspect of the invention.

In an alternative aspect of the invention, when X' is CN, step b) comprises a partial

hydrolysis of CN to -CONH,, and step c) then comprises coupling to a halo-heterocyclic
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I ndependent aspect of the invention. In an alternative
aspect of the invention, when X1 is CN, step b)

w@owpoises a partial hydrolysis of CN to - CONHPQ@I/GBR@S/003882

step c) then conprises coupling to a

hal o- het erocycl i cderivative of formula (1X), wherein
halo is suitably chloro, bro or iodo; using

pal | adi um or nickel catalysi's”(1X) In a further
alternative aspect of the invention, X2 is hydroxy,

and .step.a)i,) LS carr.i out .usi ng, a conpound, of . .
s SeRpbA 20 SRER Fto Bl YR, BRARP i Cluspg patadium
ofigitkd1egtalyeis. a conpound of formula (I1l1), and LGis a

| eavi ng group such as hal o, nesylate or tosylate. It

wi Il be appreciated that thig nucl\eophilic

substitution reaction cHases HEIver/si on of the

stereochem stry at the chira eptre present in the

compound of forrmula (X). Suitable conditions for such

reactions include the use ofl¥ol ar aprotic sol vents

such as DMF, NwP, DMSO or DMVA, and a base, for exanple

an inorgani c base such as potassiunkgarbonate, sodi um
car bbnafuether alsodiivenshgd of the inveotiony & és kaidraxiyf andrabepiagin is

on _such SN2 reacti see J.or exanple Advanced
cﬁlﬁiﬁ\“custﬁ%ean%°§{p?§‘f}do‘ﬁﬁ%“§‘%?%?'& J March (eds), 2001,
5th Edition, Chapter 10, g'389.cln one aspect of the
invention, X3 is selected frgmF and OH In a further
aspect, X3 is F. In one aspert the conpound of fornula
(I'1) is 3-hydroxy-5-trifluoronethylfluorobenzene. In
anot her aspect the conpound & fornula (I11) is

whefd ¥ R1RrMRRYs IR RFIZ8RBound of formula (I1T), and LG is a leaving

group such as halo, mesylate or tosylate. It will be appreciated that this nucleophilic

substitution reaction causes inversion of the stereochemistry at the chiral centre present in
the compound of formula (X). Suitable conditions for such reactions include the use of
polar aprotic solvents such as DMF, NMP, DMSO or DMA, and a base, for example an
inorganic base such as potassium carbonate, sodium carbonate or sodium hydride. For
general information on such Sy2 reactions, see for example Advanced Organic Chemistry,
M B Smith & J March (eds), 2001, 5th Edition, Chapter 10, p 389.

In one aspect of the invention, X3 is selected from F and OH. In a further aspect, X3
isF.

In one aspect the compound of formula (II) is 3-hydroxy-5-trifluoromethyl-
fluorobenzene.

In another aspect the compound of formula (IT) is 3-fluoro-5-cyano-bromobenzene.

In a further aspect the compound of formula (II) is 3,5-difluorobenzonitrile.

In another aspect, step a)i) is carried out before a)ii); that is the sequence as shown

in Scheme 4 is (IN—>(VI)—(VIII), as illustrated below:
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In a further aspect the conpound of fornula (Il) is
3, 5-di fluorobenzonitrile. In another aspect, step a)i)

w0 2006@10522d out before a)ii); that is the sequRCiIV6Ba®5/003882

shown in Schene 4 is (I1)->(M)->VIH), as illustrated
bel ow. I n anot her aspect, step a)ii) is carried out
before a)i); that is the sequgnce as shown in Schene 4
is (Il) (VIl) (M11l), as illustrated below In a
preferred aspect of the invention, the conpound of
forpula (11) is 3,5- dlfluorobenzonltrlle and_step

a) i erb.oud._bekor e a)|) Pﬁ/ it et aspect
of th ventiqn, |the : )
maki ng compound of A

Schenme x5], said process|conprising: i) xctlon of
dlfluorobenzonltrlldVOHﬁ wi th 4-met hanesql %1 phenol
to gi vt he compound of formula (V'Ia:%'n reaction
of the conpound of formula (Vila) W conmpound of
formula (lIlia) (wherein R a is nmethoxyne Ja

hydr oxynmet hyl or a protected version thereoffzyo gi ve

the conpound of formula (Villa); (iii) hydrolysis of

the nitrile to give the conpound of formula (VIIIDb);

r eacl enother a¥pegt, ser diipByratried oaheiue £); diay i thyyeequence as shown

ft f
b TRBCe PN ot WPl B E 1 5) 1 o anot ner

nmpound of fornuk ; _Xi) whergtR a_is_.a pibtected

ver or~QfX hydr oxyne \ renmoval of Jt he iectlng
group i) form ng aypro-drug; and/afiv) imng a
phar mageut i cattyaccepi abl e satt> Schenme 57l n this= (1)

aspect 0f the inventioh suitably: o
(1) (Rz)mQ ®m Q
vy R vy (Rn

In a preferred aspect of the invention, the compound of formula (II) is 3,5-
difluorobenzonitrile and step a)ii) is carried out before a)i).

In a further aspect of the invention, there is provided
a process for making a compound of formula (Ib) [illustrated in Scheme 5], said process
comprising:
i) reaction of difluorobenzonitrile (Ila) with 4-methanesulfonylphenol to give the
compound of formula (VIIa);
(ii) reaction of the compound of formula (VIIa) with the compound of formula (IIla)
(wherein R™ is methoxymethyl, hydroxymethyl or a protected version thereof) to give the
compound of formula (VIIIa);
(iii) hydrolysis of the nitrile to give the compound of formula (VIIIb); reaction with a
heterocyclic amine to give the compound of formula (Ib);
and thereafter if necessary:
i) converting a compound of formula (Ib) into another compound of formula (Ib);
ii) where R'® is a protected version of hydroxymethyl, removal of the protecting group;

iii) forming a pro-drug; and/or
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Ria is nethoxynmethyl or tertbutoxynethyl (as a
protected version of hydroxynethyl); HET-1 is

w@yapalsyt , optionally substituted with (I-4C) BCREB2005/003882

and/or the conmpound (VIIIb) is isolated as a salt; In
a further aspect of the invention there is provided a

process as shown in Schene 5, erein the conmpound of
formula (1b), wherein R a is™ fiet hoxynmet hyl or
tertbutoxynmethyl, is subsequently converted to a

ound of for re| n Rl a is hydroxynethyl.
1}’)1{"81}11@1%@,981 Lﬁ‘{éa@‘fs‘icf:#t% Vle@lact, the conpound of
formula (VIIIb) is converted to t he compound of

formula (1'b) (wherein R a is hydroxymetfyl) w thout
i solation of the internedi ate conpoundR Obrmul a (1 b)

wher ein R a(,?l et hoxymelF QIcNt er t but okymet hyd
.. s of$c @‘ Sons of onpoundI@d$ For nul ag\g'\?
not her Ooamaa.und of Forwila (1),—well known

tho e skilled in the art, ol ude functional group

i nt Br conver si ons suchoasrol ysi s, oxidation 05

redutiai on, and/or furt is tional i sation by

standard reactions suchOas aﬂ\9 W2 or netal -catal )/se{pl Viila
coupling, or nucleophilic displacenent reactions. It

w Il be appreciated that, under sonme conditions for

t he conversion of one conpound of fornula (1) or (Ib)

i nt o anot her conpound of fornul a (I) or (I'b), or unde
conditions for renoval protecting group froma 0
prot ect @Ry j ' ound of /1 Ia(I)Ro
(1b), a saﬁm N‘o red! THN B hy t hen bT\rus @

as the final ired conpound or e converted to

the free fo t he compound "of Tormula (1) or (I 0
or may he donJerted to an alternative salt form, VIlIb
requi red sby“net hod® known in the art. Such a process
is il ust ated in the acconmpanyi ng exanpl es.
Scheme 5

In this aspect of the invention suitably:

R'* is methoxymethyl or tertbutoxymethyl (as a protected version of
hydroxymethyl);

HET-1 is pyrazolyl, optionally substituted with (1-4C)alkyl; and/or

the compound (VIIIb) is isolated as a salt;

In a further aspect of the invention there is provided a process as shown in Scheme
5, wherein the compound of formula (Ib), wherein R' is methoxymethyl or
tertbutoxymethyl, is subsequently converted to a compound of formula (Ib) wherein R'* is
hydroxymethyl.

In one embodiment of this aspect, the compound of formula (VIIIb) is converted to
the compound of formula (Ib) (wherein R' is hydroxymethyl) without isolation of the
intermediate compound of formula (Ib) (wherein R™® is methoxymethyl or

tertbutoxymethyl).
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It will be appreciated that sonme of the internediates
descri bed herein may thensel ves have activity as
wa@edaosoaser s of GLK and are thus presented as aPCT/GB2005/003882

i ndependent aspect of the invention. It will further

be appreciated that certain internedi ates descri bed
herein may al so be netabolit 3 formed in vivo by

dosi ng of a conpound of form?la (1) or (Ib) to a

war m bl ooded ani mal, such as a human. The conpounds of

:leg nven %%P%V%ﬁl?}& ?g r{‘g{r‘lg?lg@ zgu Suée} Hglnftooa{nmther c¢&hpound of

Fﬂﬂﬂﬂﬁfﬁ§3 auli @dlvh Yo froseqkilaidlie thé(a[’tpmulilde hettgatgguaiadit@versions
in the body to produce a conp d of _.the inpvent

sgcdyps Ry grelysis, Qg%(iaélpn gF redpstion, fpppnaisatinn lby standard

rd B GR LA s AR dr%tﬁ[dabélﬁgd bd’irp}{hg’ @r H\Y&I&@hﬂﬁ AdpRicement reactions.
ester). Various forns of rorlf%s are known in the

ar t . lteGH be spnrptieted B, sdsin spnoemdifions far fhe opession ggonegpmpound
DR 5 LA s TR0 St s o
re&nb\tahdf ayprotécting grolgr frore . padtect¢dicadendin q@n’@gm}d afgesiyla g) or (Ib), a
ok of . Dr d
AL b e I niy TV s S Eh RN o SEb A e ve
caiﬂfért&ﬂ)ﬂi th€ bd foim Of thercompo@si'of fynulth (Ierr(ﬂgaarmhyme converted to an

113-191 (1991); d). H B rd, . .
a}%rpgtv@r%g 1t fgeip, %g,ggqlzl@d hy %gt?lg%agl?yvn ué ae%?te%dlg})ggc}eas’ is {lustrated in
t}{ﬂh J%g}ﬁy eRfmpibar maceut i cal Sci ences 77, 285

(1988); f) N Kakeya, et al, Chem Pharm Bul |

692 {t vm!;@a)apprqm@teé that wmesof ghe inteamedigosdessibsd %M@h@lgmselves
hg{;e ac leﬁPg&Da%{l%t&g ?@G{L?O dhd%¥e ﬂlﬁé ﬁr’é?eﬁféﬁ aEﬁS %ﬁd&ft aspect of the

S are as VI VO
m&nmsn O widl fondimp ber Apbrediatediéha Wemtlntoqumsaiemrnbgd berein may also be

RN aSheE 5L BB el oL © gy oo

ahﬂndlrsacmwmmnwh ani mal body to

The compounds of the invention may be administered in the form of a pro-drug.
A pro-drug is a bioprecursor or pharmaceutically acceptable compound being
degradable in the body to produce a compound of the invention (such as an ester or
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, sce:
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);
b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen;
c) H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H.
Bundgaard p. 113-191 (1991);
d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
e) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
1) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984).

The contents of the above cited documents are incorporated herein by reference.
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produce the parent acid or al cohol. Suitable
phar maceuti cal | y-acceptabl e esters for carboxy include

w@R00b04052R1 Koxymet hyl esters for exanpl e nmet horgresBhook/003882

C to C al kanoyl oxynet hyl esters for exanple

pi val oyl oxynet hyl , phthalidyl esters, Cto C
cycloalkoxycarbonyloxyo to C aIkyI esters for exanple
1- cycl ohexyl car bonyl oxyet hyl-2

|, 3-di oxol en-2-onyl met hyl esters, for exanple

5- met hyl - I, 3- di oxol en- 2-onyl met hyl ; an

G - 6EKKBRyTfTsoATHEs Ripes KHOvss tAé‘rlé Vleﬂfphﬁabls ester of a

|
cQ oﬂ&mdyosf ap 1ﬁvf1§g§EonQefmlﬂ G eABOMNG AfydtdlS drdpaRtEbQRXample, a

taining a r oxy gr up |ncludes I n0rgani c esters
phmhcamcgibe&phmalde estarevhich is hidrabyiseshin oy meoroa mllmal:body to

esters
E&éc%e ﬁlﬁ areil ac c},]or élgcogolra% tﬁié/ @*ﬁ%ﬁhceﬁh%?l\r};lsa&g% bieS %ySI L
cﬁlfboi}hﬁlch‘.lﬂé €x tdﬁ@&l@d}ﬁmﬂhﬁ@s@rs\fer ebdampbanﬁhd)xymediyd;)(y to C
Sy rorta e sl Bty P g S oy A
% @ﬁéybl%ﬁlk@iyclafboﬂywﬁrd])t& Colig kbl f@sdxempreor m ng groups
droxy 1 ncl ude alkanOéI benzo heny Iaceﬁgl

1&?Y610§9>6§<taﬂtqw@eiyfﬁ@ﬂzb§ddl%ﬁ ER L T g A

53{1&?%13(1:%31%2% f(érglrgéﬂ'@ aldo, _6aﬂi§£ﬁ9ﬂ)@ﬁﬁoﬁ%}ﬁﬂl Ssters.

(di zgl kéyrl mmwmbydwlysahle@lsueyo@e@dmww of the inyewtéon containing a
t

S foraaret oy Rofah AT AR GA L ek pR R - A

pﬁ@@@tﬂtﬁﬂd@ tydlhestieny &t d-acylbs/alkybéethax anpiettedavompounds which as
acid-addition salt of a conp of the Hﬂventl

amsuévrpf.ﬂse Yo yidelysisofihesgster %fea donmiRs e, %Pﬁfent%ydroxy
8?&1 g addhd leg 3f ?@c%o%&@d ethBfs IR &oxyAfethddgTagani ¢ or

anic a I'e hydrochl oric, hydrobrom c,
m&mmhylmpplpmyiephmﬁﬁhoxy tA Bélqun o&uetive hydplysabee esfer forming
mal ei.c
eBries Bt R aRebp e Loy mad sbtiyted gengoyt and
phenylvatyil vtk aaf cdrbenyl (W give kgl Wnbcmbtel estesb;fdﬁal@lmbdngpyl and N-

(gllglllglla?m}lget an) I%l %/llclzarbrgt%o?rl (tg glvte car amates) agyﬁqglammoacetyli and
carboxyacetyl.

A suitable pharmaceutically-acceptable salt of a compound of the invention is, for
example, an acid-addition salt of a compound of the invention which is sufficiently basic,
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
potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an
ammonium salt or a salt with an organic base which affords a physiologically-acceptable
cation, for example a salt with methylamine, dimethylamine, trimethylamine, piperidine,
morpholine or tris-(2-hydroxyethyl)amine.

In this specification the generic term “alkyl” includes both straight-chain and
branched-chain alkyl groups. However references to individual alkyl groups such as

“propyl” are specific for the straight chain version only and references to individual
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potassiumsalt, an al kaline earth netal salt, for

exanpl e a cal cium or magnesi um salt, an ammoni um salt
wW@ro0a/08EkT with an organi c base which affords BCT/GB2005/003882

physi ol ogi cal | y-acceptabl e cation, for exanple a salt

wi th net hyl am ne, di nmet hyl am ne, trinethylam ne,

pi peri di ne, norpholine or trig-(2- hydroxyethyl)anine.

In this specification the geﬁ@rrc term"al kyl"

i ncl udes both straight-chain and branched-chai n al kyl

b%ﬁe%gd aﬁ%}ﬁ%}ﬁgou&%&% 0 §1I'T:i?' aée pregff \élﬁ‘%r%g lrnzaln(g%afl 93?119 Y8%ion

oMB! Bér@Ra@pley and references to

Jndividy albr nched- chai n aIk C
Qr‘éc)s‘;‘B‘é(i:J I ices GRETRYhE N BN i tﬂngﬁ ﬁrlfrtjfog(’é%r
c@%%ﬁﬁér?apph@i t’o‘b@e@ bkekic tdrig! Fbgﬁfe a%fdb]ﬁ/de of @bt refe&fn@@ﬁb' the

|soprq£ nd butyl . An anal ogous convent i on appl i
graypditied cgretwemgca 1iEPgP in the 2-ROFEIORD Ndkided togpicy ?2‘13051‘[1011

r%lﬁté%ﬁg ReSiniife ﬁl’ﬂ% A HHR td’%ﬁl&fl tlfé%% |i9L{ARKe NI trogen in

ositron, FS dnt er to the 2-position
re Baitahlr@emmpﬂds ef Hiildlas $-rop gemnaitemdr, Celinkiad bétetohmyl Jgng)%ﬁp
N I R N
pealdznsd, pytaz6lyl deidalilglz pyrithidiny§ @kdiotd akoMazolyl, oxadlazolyl and
thrggiazolyl, pyridyl, pyrazinyl, pyridazinyl,
tﬁ?? olyl, imdazolyl, pyrimdinyl, oxazolyl,
| 50X @Z@ilWe unB%Sdb@dal HET@Qﬂn béh @&@ﬂa}éd o Jj'arti/Mlle lor B@ly unsaturated

under st ood that HET-2 can be a saturate partially
g ful ly unsaturated ring. Suitable exanples of HET-2

o e had s Wl By sil, il e by
lwhlazabdisdr ﬂrsakhazrziylr azmrlﬂlpyrazmyd avznﬂ%z!inyl yrazeiyt umyilazolyl

oxaz 1&%’1 ng?lg ?ség!ﬁ{)bll nc&/xegiazo?% alioholn}or R,B hoﬁ%{li %gerldlnyl
;ﬁﬂ'dra&lmﬂ Ahebhdlinly], thiymo®hylinyl, Pytronl, ngirrlljdhnylpp'yrfdbﬂdom nyl ,
2,5-dioxopyrrolidinyl, 1,1-dioxotetrahydrothienyl, 2-oxoimidazolidinyl,
2,4-dioxoimidazolidinyl, 2-oxo0-1,3,4-(4-triazolinyl), 2-oxazolidinonyl, 2-
oxotetrahydrofuranyl, tetrahydrofuranyl, tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-
dioxolanyl, 1,2,4-triazolyl, 1,2,3-triazolyl, pyranyl, and 4-pyridonyl.

It will be understood that HET-2 may be linked by any appropriate available C or N
atom, therefore for example, for HET-2 as “imidazolyl” includes 1- , 2-, 4- and 5-
imidazolyl.

Suitable examples of HET-3 as a 4-6 membered saturated or partially unsaturated
heterocyclic ring are morpholino, piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl.

A suitable example of HET-3 as a 7-membered saturated or partially unsaturated
heterocyclic ring is homopiperazinyl, homo-morpholino, homo-thiomorpholino (and
versions thereof wherein the sulfur is oxidised to an SO or S(O); group) and homo-
piperidinyl.

Suitable examples of HET-3 as an 6-10 membered bicyclic heterocyclic ring are

bicyclic saturated or partially unsaturated heterocyclyl ring such as those illustrated by the
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WQ20%040528, 4- (4-triazoli

2, 5-di oxopyrrolidinyl,

- di oxot et r ahydr ot hi enyl
2- oxoi m dazol i di nyl, 2, 0
I

1,1
4- di oxoi m dazol i di nyl
i nyl), 2-oxazol i di nonyl PCR&B2005/003882
oxot et r ahydr of uranyl, tetrahydrofuranyl,
tetrahydropyranyl, 1,1- dioxothionnrpholino, 1, 3-

di oxol anyl, 1,2, 4- trlazolyl u% , 3-triazolyl, pyranyl,

and 4-pyridonyl. It wll &rer st ood that HET-2 may

be |inked by any approprlate avai l able C or N atom

therefare fo X for HET-2_as

st e belovp eyt s doled ik iRy he b lfpbment o the
r@%@ﬁﬁkg@kQﬁbﬁET 3 as a 4-6 nenbered saturated or
partially unsaturated heterocyclic ring are

mor.phol i no, pjperldlﬁy , piperazimyl, pyrralidinyl and

aze nyl ui tab anpl e of T8 as
WJEQedzgﬁiﬁ artiatWy Urisat ur

heterocycll r HAg |s ho piperazinyl, hono- no¥ phol i no,

hono- t hi onor phol i pg +{ and” ver si ons t her eof mheféln t he
sul fur is OX|d|sed to an SO or S(C»Z group) and

hono r|d|nyL§ Sui tabl e exa s of HET 3 as an 6-10
me blcycll heterocycI| g are VC|IC

saNar daor |y unsatur H\het IyI ring
such as those rated by thestruc(ures shown bel ow

(Whesehn the d §%d ine indicaes the pgizm of
attachnent to e reBt of the nolecule): [2,2,2] ,1,0]
,2,0] [2,1 ,1] [3,2,0] "1 1 1] SU|tEbIe exanples of

HET-4 are furyl, pyrronI t hi enyl i azol yl
i sot hi az t hi—adi oiyl pyrid pyrazi nyl ,
pyrldazb/ yr ! |n1dazoly pyri m di nyl,
oxazol ylI%, |soxazolyl and trlazonP It will be

appreC|ated t K% where defln|t|ons[oﬁnheterocylyl
groups HET-1 to HET 4 epconpass heteroaryl rings which

may be substiizﬁjfion 1rogen, qh>substitution may
B N

N
13,1.1] 1

N/;‘ N)x N N ZE;T/
o g G
[2.1,1] [3,1,0] [1.1.1]

Suitable examples of HET-4 are furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl,
thiadiazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl,
isoxazolyl and triazolyl.

It will be' appreciated that, where definitions of heterocylyl groups HET-1 to HET-4
encompass heteroaryl rings which may be substituted on nitrogen, such substitution may
not result in charged quaternary nitrogen atoms. It will be appreciated that the definitions
of HET-1 to HET-4 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-4 are not intended to include unstable
structures.

Examples of (1-4C)alkyl include methyl, ethyl, propyl, isopropyl, butyl and tert-
butyl; examples of (3-6C)cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and
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not result in charged quaternary nitrogen atons. It
w Il be appreciated that the definitions of HET-I to

wOoEeA4@eE not i ntended to include any OO O R DGB30S003882

bonds. It will be appreciated that the definitions of
HET-1 to HET-4 are not intended to include unstable
structures. Exanples of (I- Ci) | kyl include nethyl,
et hyl, propyl, isopropyl, tia and tertbutyl;

exanpl es of (3 6C) cycl oaI kyI i ncl ude cycl opropyl

I I
cﬁ%&be?(?lﬁtJ? mCPle q(f hgﬂ)elﬂélxéﬁ ﬁluoqg yg o%1 %X&ﬁ!ld an%)ﬁgggj e)%zﬁnayﬂ‘pﬁ of
hgﬁr(fxydf-m)ﬁ(liy{ #Chudk Ihydlroxyméthny:l;el -hydimq»eﬁy&&kiﬂdroxyethyl 2-

hzgdrﬂg %?xypﬁp_p&g dr et h%wrmlaﬂig%?fﬂ%b%! éxamples of
(sztb?radk&eyrpw(:)ﬂlkylmln@&h&fynk{hyﬂ@ah@km;ﬁl teAGuexkdkthyl, 2-

i nc net hoxynet hyl , et hox

meghorypihylokythetatyl, methowyprapy 8tlwgﬂ¥oxygme¥1r?@sémwbutyl
Wiy iq%myl% f‘@égﬂgmﬂélucﬁ']ﬂetﬁﬁammlg%ﬂ

exanp s of "(I*- iI'ncl ude
eﬁmsnmnsumatm; ﬂtﬂetledﬁnyl@hsﬁymstbyl‘smlﬁwln@phlymethylsulﬁnylbutyl

rnerFtél{]}thlu?fgllepFllg E%{%gs}ll’fgﬁ%%tbﬁg Fl*l%%ﬁﬂ%&%?ﬁ/ yie 'methylsulfonylpropyl,

n&tﬁWsluﬁSfdh}ﬂb\lity] metﬂyyhl,onmﬂ]lyy Ie&ylthlomyihgl, Iaghb'],thloethyl methylthiopropyl,

FE T ERP BN Fm IS PER LM He e py pinosti. 2

aﬁ?iﬁdib)’d h'3%ﬁlﬁ(§ﬁtbpyl aln@knﬂieisbmbpﬁlaﬁ@utayﬂmobamrmh@ple@&f(1-
am no 4Cﬁal Kyl include am noneth am_naget hy

2-
4§mlhﬂsmw LSH lﬁ@bﬁleo@ﬁzmethﬂ)%rmnﬁ@r?@&sb ﬂ&ﬁwl)%&lomﬁhﬂ I-

| kyl
e R e R e P PR Bt
ndethy((ahdinmprdpyl, )aadmw@\)-meﬂyl)amzwﬁl(ummmyle; afligb#E)Hkylamino(1-
4@%]&({1 Xcl{.\%‘ n(}h a{%t El 1%0 e%“ﬁ{té%ﬁ%@lﬁ%ﬁo%@ﬁ{yl and
nﬁhtl(yﬂ(—e&@])aﬂnkmbmm 00,N-dieth¢)ahingéthy In@N, Netbmethyl)aminopropyl and (N,N-

?ﬁ’f/l%@f‘{%}’itﬁq %l@f ﬂgﬁ ‘Pé(()ﬁ I@ﬂf{gg%)anﬁgdgmqq@éziwp ethylamino,

pfdﬁyl‘é‘rﬂh@ﬁidﬂydp»ﬁﬁhﬁlﬂ Bag R incundl tebliaiehd) ¥kdmples of di(1-

am no utyI ; exanples of (I-40C) al k){l am no_ i ncl ude
dpulkylamingwclude ﬁwegmqu@no methyl(eth )amino, diethylamino,

dipropylamino, di-isopropylamino and dibutylamino; examples of —C(O)(1-4C)alkyl

include methylcarbonyl, ethylcarbonyl, propylcarbonyl and tert-butyl carbonyl.
In a further aspect of the invention, there is provided a compound of formula (I) as
hereinbefore defined wherein:
R! is hydroxymethyl;
X is methyl or ethyl, preferably methyl;
HET-1 is pyrazolyl, thiazolyl or thiadiazolyl, and HET-1 is optionally substituted with
methy] or ethyl;
R3 is fluoro or chloro;
mislandnisOorl;
R? is selected from methylsulfonyl, azetidinylcarbonyl, dimethylaminocarbonyl,
ethylsulfonyl, dimethylaminosulfonyl and pyrrolidinylcarbonyl;

or a salt, pro-drug or solvate thereof.
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propyl am no, isopropylam no, butylam no and
tert-butyl am no; exanples of di(l- 4C)al kyl am no

wo p@bids2di met hyl am no, et hyl (et hyl ) am no, PCT/GB2005/003882
di et hyl am no, di propylam no, di-isopropylam no and
di butyl am no; exanples of-C(O (I-4C)al kyl include
nmet hyl car bonyl , et hyl carbonyl_ propyl carbonyl and
tert-butyl carbonyl. In a f uriOier aspect of the
invention, there is provided a conpound of formula (1)

as_he elnbefore ef i ned er ei n. i s _hydraox t hyl .

X T RERPH SERJivem e R P S A PP of Tt () as
hB¥IdER Y definbdiv@gelny! or thiadiazolyl, and HET-I is
qptionally substituted with nethyl or ethyl; R3 is

’ﬁpw3h¢oro mis 1 and nis Oor 1; R is

)§g5§ghggrgﬁﬂn1nethylsulfonyl azetidinylcarbony
di met Kyl am nécar bonyl , ethé&sulfo

T hiadhesoloy G IR his siptmingibstisedit

n%gkh drug or solvate thereof.ln a further aspect
H entlon there is provided a conpound of

I$m§ﬂmhao(ﬂﬂmas her ei nbefore defined wherein: Rl is

nbéq §%3F5h¥k X is methyl or ethyl; HET-1 is

1 azolyl or thladlazolyl and HET-1 is
Kgﬂiéew&ﬂamﬁbns&!zl@ﬁ&hﬂuilﬁ&ml\faﬁm OFvﬁ:btﬂajﬁylc@fboaylhyI R3 is

fluoro or chloro; mis is 0 or 1;
or a salt, pro-drug or solvate thereof
In a further aspect of the invention, there is provided a compound of formula (I) as
hereinbefore defined wherein:
R! is hydroxymethyl;
X is methyl or ethyl, preferably methyl;
HET-1 is pyrazolyl, thiazolyl or thiadiazolyl, and HET-1 is optionally substituted with
methyl or ethyl;
R® is fluoro or chloro;
mislandnisOorl;
R? is methylsulfonyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention, the compound of formula (I) is a compound of

g ~r-oor

formula (Ia)

(R n
Formula (Ta)
wherein:
R® is selected from fluoro, chloro, C;alkyl and C;3alkoxy;
R! is selected from methyl and methoxymethyl;
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R2 is selected from azeti di nyl carbonyl and
pyrrolidinyl carbonyl; or a salt, pro-drug or solvate
wo b@seafs27 | n a further aspect of the inventi onPCT/B82@5/003882
is provided a conpound of fornula (1) as hereinbefore
defined wherein: Rl is hydroxynethyl; X is nmethyl or
ethyl, preferably nethyl; HET;] is pyrazolyl,
thiazolyl or thiadiazolyl, ant HET-1 is optionally
substituted with methyl or ethyl; R3 is fluoro or
S bolro mis 1 and nis O or 1; R2 is nethylsul fonyl;
of “a a%t pro-drug or solvate thereof. In a further
)a&pﬁahylpf the invention, the conmpound of formula (I)

IS ound of f nula(la) Forrmula (la) wherein: R3
o & sdle et of e FGBP5. chloro, C1- 3al kyl and
G - 3ah kaxther ﬁ%eét%f ﬁﬁ'll@&hﬁ&l theem3 preliayd a 8Rpound of formula (I)

met hoxynethyl ;n is 0, 1 2; X'is nethyl; or a salt
qbta@laélethy the Prostsyestad thméve@@ﬁn Inrg particylag n@bocams@ctf thig aspect,

0 g¢k.of formla
%?)%Oh%%{%dab ‘Jt}?&fﬁ a%OngléJsdgggO%fu?a (E@ | nvent ion. In a
KIS)fkhbl'(hmx}‘emﬂlthw&be ~({ methydd plpstrazol-3-yl)-5-[4-
(methylsulfonyl)phenoxy]benzamide. In a further particular embodiment of this aspect,

said compound of formula (I) is a compound of formula (Ib) and is:
3-[(1S)-2-methoxy- | -methylethoxy]-N-(1-methyl-1 H-pyrazol-3-yl)-5-[4-
(methylsulfonyl)phenoxy]benzamide. In a further particular embodiment of this aspect,
said compound of formula (I) is a compound of formula (Ib) and is:
3-[(15)-2~tert-butoxy-1-methylethoxy]-N-(1-methyl-1 H-pyrazol-3-yl)-5-[4-
(methylsulfonyl)phenoxy]benzamide.

The compounds made by the process of the invention are useful as activators of
glucokinase (GLK). This activity may be demonstrated by test methods known in the art,
for example those given in our patent application WO 03/015774, W0O2005/080359 and
W02005/080360. See also Brocklehurst et al, Diabetes 2004, 53, 535-541.

It will be appreciated that methods for, for example purification, of the compounds
in the Examples below are illustrative and alternatives may be used where the skilled
person would deem them appropriate.

The invention will now be illustrated by the following Examples, in which, unless
otherwise stated:

(i) evaporations were carried out by rotary evaporation in vacuo and work-up
procedures were carried out after removal of residual solids such as drying agents by
filtration;

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

(1ii) yields are given for illustration only and are not necessarily the maximum
attainable;

(iv) the structures of the end-products were confirmed by nuclear (generally

proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic
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said compound of formula (1) is a conpound of fornula
(I'b) and is: 3-[(1S)-2-hydroxy- 1-nethylethoxy]-N-(I
WO p@bloyis27 | H pyrazol - 3-yl ) -5-[ 4- PCT/GB2005/003882

(et hyl sul f onyl ) phenoxy] benzam de. In a further

particul ar enbodi nent of this aspect, said conpound of

formula (1) is a conpound of formula (Ib) and is:

3-[(15) - 2- et hoxy- 1-met hyl etdoxy] - N-(1 -nethyl -|

H pyrazol - 3-yi ) -5-[ 4-

(et hyl sul f qnyl enoxy] benzam de. In a further T
R IOL R IC AN i e et 38 s el Salendpommiotiies
atHIWh @s dllbwhsSs, @ingréfms)mle@ft, #iplefh anditifldt; BABrdad; g, quartet,

3.1 (15)-2-tert-butoxy: |- methyl et hoxy]- N (I - met byl -]

M gREEE| - 3-yl ) - 5-[ 4-

(et hy, ] :

by el pr et K T o AT RRL Ry TR Rscssed
byrdhinVaeoeisométoglaplnodiLied sleglf-gerkrmads Isjualthiramatggraphy (BELC),
.denn at t.est. t hods known in the art, for
1%{255@@&1{%05%@%&%}“\%%&iarﬁngour patent applicati on\WOD

03/ 015FNBiotdERERDIIQEN3 R taprel-pWRR0 SlicHERBHGes (Feam 4lgap to
A\%r)o]c’: | ehur st gt al, Di abgﬁrgs.ZOOﬁ, 53, 535-541. Ug d

8 clpied 45ipe & Oretased R gpd Factogfellecter systgr: Riokaep L& Lid,
HuMrhll G@tsl o, of the conpounds in the Exanpl es bel ow
are i‘1 lustrative and alternatives may be used where

Vei0n$ ed person woul d deem t hem appropriate. The
pEvention wll now be ilhissshated by the follow ng

Exanpl es, in which, unless otherwi se stated: (i)

RM&Por at i ons wer e car r daxetlydsulbyoxidst ary evaporation in
uo and wor k-up proc I .carried out after

renoval of residual so?ﬁgéﬁéﬁg@g@ggdryi ng agents by

HRIGration; (ii) oper ahighnsessvere Equdchioadto@riphat room

{&perature, t hat is i lillqltlig%h{ogg egra%,ﬁg, 7 ass spectroscopy

NMR nuclear magnetic resonance spectroscopy
CDCl; deuterochloroform

NaHMDS sodium hexamethyldisilazide

MTBE methyltert-butyl ether

THF tetrahydrofuran

TMSI trimethylsilyliodide

NMP N-methylpyrrolidone

TFA trifluoroacetic acid

HATU O-(7-Azabenzotriazol-1-y1)-N,N,N’,N’-

tetramethyluronium hexofluorophosphate
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and under an atnosphere of an inert gas such as argon
or nitrogen; (iii) yields are given for illustration
wo@iog/0s03el7 ar e not necessarily the maxi num att aPCEGB205/003882
(iv) the structures of the end-products were confirned
by nucl ear (generally proton) magneti c resonance (NWR)
and mass spectral techniques;, proton nagneticresonance
chem cal shift values were mszgsured on the delta scale
and peak mul tipli CItI es are shown as follows: s,
. m multiplet; br,
F F ; (v) internediates
z&aﬁ&i oigf- dwbi ahaliabylpix 1afethpUTApyr akas-3-yl)-
assesse |n Ia er chromat ography (TLO),
> Hylyulfonyiphenpxyibenzamide, nut ogr aphy (HPLC),
|nfra red (I R) or NVR analysis; and (vi) Biotage
cartridges refer to pre-packed silica cartridges (from
40g up to 400g), eluted ushp@ a biotage punp and o
ﬁ@.@l or-¢oH oect6 J5t enl, 3l Otage YN d, Herthor
ts, UK—Abbrev i ons -DCM di chl'or t hane DVB
dirmet hyl $% phoxi DI\/F di met hylc&ﬁ@m‘ﬁ de=HPLC hi
pressure |iquid chr omat ography LEMSA1i quid %
chromat ography ! mass spectroscopy NVR nucl ear = ©
magneti ¢ resonance spectroscopy CDO 3 HATU
deut er ochl or of or m NaHVDS sodi um hexanet hyl di si | {azi.qde(j
N7

_ PR
HO/YO\Q;\)L”QN\ ™SI \°Afo\©/lkﬁ N
Q
° o

) -8
A8 0
o}

3-Fluoro-5-[4-(methanesulfonyl)phenoxy]benzonitrile

(/J=O

F CN O \©/
AR

4-Methanesulfonyl-phenol (7.6 g, 44 mmol) was stirred in dry DMF (61 ml), anhydrous
potassium carbonate (9.1g , 66 mmol) was added and the mixture was heated to 130°C for
1 hour. 3,5-Difluoro-benzonitrile (6.1 g, 44 mmol) was added and the mixture was stirred
and heated to 130°C for 18 hours. The reaction mixture was cooled to room temperature,
water (183 ml) was added, and the resulting precipitate was isolated by filtration (3.0g).
The aqueous DMF was extracted with toluene (3 x 122 ml), the toluene extract was washed
with water (4 x 122 ml) and the solvent was removed in vacuo, to give 5.0g of solid
material. This was combined with the precipitate isolated earlier and purified by flash

column chromatography (eluent 60% n-hexane 40% ethyl acetate) to give the title product
(7.1g, 56% yield) as a white solid.
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MIBE net hyltert-butyl ether THF tetrahydrofuran TVSI
trimethylsilyliodide NVMP N-nethyl pyrrolidone TFA

wWa edoblowsepaceti ¢ aci d HATU PCT/GB2005/003882

O (7- Azabenzotriazol-1-yl)-N,N,N ,N -
t et ranmet hyl ur oni um hexof | uor ophosphat eExanple 1 -
starting fromdifl uorobenzonitrile Preparation of 3-{
[(I S| -(Hvdr oxynethyl)et A% oxy}- -(I-nethyl-|
H-pyrazol 3-yl)-

4- (et hyl sul f onyl ) phenoxylbenzam de HATU
ARG M DGt NaNBLH Db 05 BocmB Fbion Fah7 20 (me3HD, 8.00
((4-2 t hanesul f onyl - phenol (7.6 g, 44 nmol) was stirred

ry DMF (61 ml), anhydrous potassium carbonate
(9 1g , 66 mol) was added and the m xture was heated
to 1300 r .1 hour. 3,5-Difiuoro-benzonitrile (6.1 g,
é}%—r'lr'll%v%%—/léggls—add d and the m xture was stirred and
3ireBifedrdbenzb3HIE (2523 ﬂn&oﬂtdﬁﬂ%g) wids@ddegiaio til6Omhionhdib@towsd flask

Ty PGB B PPy 4T (L) ) Sy

NNIP {1528 in®yhnd %x@alry DVIE (2818 THS teDdbran2é waxalsa€ toelB 0V khd the
toluene (3 x 122 nl), the toluene extract was washed

sltion siiteduntilthg repotsonixtuge Becapg dagk byewR MW -efrpved i n
M@ﬁ%@sul@gz&gﬂh\éﬁol%l 81 Rinod .0 g) CH&BR/%B 8l NMPIh S ﬂﬁ?‘@vas glen added

I ne pr eci |ta i sol ated earliefr
by gyiifgeeanipyovet hhmnddhqmuuh mgsretireagirad pBey C(fet 3ibist Tee)%actlon

ARSI ASGURN  FLSL B Bt
TEREN3 )ayelrs vrd@prated 3k the Aqfebu{/NMB/BIMF [dyck 3vai sg-exttdrted with

to71ué2nce): (&ﬂnl ':Phe comglnecq go’luene extracts were washed with water (3 x 20 ml). The

organic layer was then cooled from 60°C to 20°C over 4hrs, the precipitate was removed
by filtration, the toluene filtrate was distilled down to low volume (~10 ml) and the
residual white slurry was warmed 50°C. iso-Hexane (40 ml) was added and the
temperature was reduced to 20°C over 4hrs. The product was isolated by filtration (2.81g;
82.7%).

3-(4-Methanesulfonyl-phenoxy)-5-(2-methoxy-1-methyl-ethoxy)benzonitrile
~ O/\rOH

F CN ~o 0 CN
NaHMDS /Y
——3—
jog

s
P
o o)

NaHMDS (0.63 g, 3.4 mmol) was placed in a 50 ml round bottomed flask (purged with
nitrogen), dry DMF (5 ml) was added and the mixture was cooled to 0-5°C,
1-Methoxypropan-2-ol (0.31 g, 3.4 mmol) was added (exothermic), the mixture was
slowly warmed to room temperature and stirred at this temperature for 30 minutes. 3-
Fluoro-5-(4-methanesulfonyl-phenoxy) benzonitrile (1.0 g, 3.4 mmol) was dissolved in dry
DMEF (5 ml) and added to the reaction mixture, which was then stirred and heated to 70°C

for 18 hours. The reaction mixture was cooled to room temperature, water was added (30
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Alternative Method: 3,5-Difluorobenzonitrile (23.23
mol ; 3.23 g) was added to a 100m round bottoned

wo bask4d501 | owed by anhydrous pot assi um car bonaP@r/GB7004/203882

nmmol, 2.43 g), and then extra dry NWP (15.5 nl) and
extra dry DMF (2 m). The tenperature was raised to
1300C and the solution stirreg until the reaction

m xture becane dark brown in col our. 4-

Met hanesul fonyl phenol ( 11.61 mrol; 2.0 g) dissolved

e s et ed Ve D ¥ 2D PR P{Slk,

ekastd Wwed wikhdduvieh wasr @acdoadl) bad Hhe Cslven dvats elapefitedid Vacuo to

m dded, foll d b t 20 Th
gll‘é%fle(\?l\%la‘? ié’b'%l&h‘f"%‘% : Pﬁg Sjlq‘ij)é%& mﬁpmya@gnpm 60% n-
hi&ane r‘l@%eéﬂii}rl a6dtad) Wighi tﬁ@dlt%eﬂ}@dlfcggs dd1dar o-ﬁl'(@ 7@@ 'g@‘%ﬁﬁgd)

toluene extracts were washed wat er
thé/ﬂb (PNt z| GyEls) g5t (dettlle Mﬂé@i ZHI),OW‘B@@@H)& QQ)OIE 1H), 6.87

£, & TR PEPERL 2R B 0T SIS 2 0ol e

( 10 m) and the residual white slurry was warned
500C 0- Hexane (40 m) was added and t he tenperature
g 18 : ¥[-544 pxlbenzonitrile

|solated byflltrtlon(z 81g QqZ 7/0//0) L
3- (4- Met hanesul f onyl - phenoxy) - 5- ( 2- met hoxy- | - net hyl -
hoxy) benzonitril e NaHVDS H0.63 g, 3.4 mol) was

pl aced in a 50 d botto dfl\a udemth
nitrogen), dry F&@A?M) NetgDRdded © xture
was cooled to 0-50 | - Met-hoxyrpr opan- 2 oI .31 g, 3.4
nmol ) was adde %ot hermic), the mixt gas sl owy
war med to r8$ nperature and sti rr@dmls
tenperature~fgr 30 m nutes. 3-

FI uor o- 5- (4- met hanesul f onyl - phenoxy) k?enzonltn le (1.0

MNeHMDS (2479 imdes 745582l cheded 1 €80/ml round bottomed flask, followed by
dry DMF (32.5 ml). The flask was purged with nitrogen, the mixture was cooled to 0-

5°C and S -1-methoxypropan-2-ol (22.31 mmol; 2.01 g) was added over 5 minutes keeping
the temperature below 6°C. The mixture was held at 0-5°C for 25 minutes and then slowly
warmed to room temperature over 35 minutes.

3-Fluoro-5- (4-methanesulfonyl-phenoxy)-benzonitrile (22.31 mmol; 6.50 g) was dissolved
in dry DMF (32.5 ml) and this was added to the flask containing the anion of S-1-
methoxyproapan-2-ol. The mixture was heated to 70°C and held at 70°C for 18hrs. Water
(20 ml) was added, then sufficient toluene to dissolve the precipitated solid was added. The
mixture was extracted further with toluene (3 x 100 ml) and the combined toluene extract
was washed with water (3 x 200 ml). The toluene layers were distilled down to low
volume in vacuo and iso-hexane was added (50 ml). The resulting precipitate of the desired
product was filtered off, washed with iso-hexane (2 x 25 ml) and dried in a vacuum oven at
40°C overnight (6.0 g, 74.4% yield).

'THNMR (400 MHz, CDCl3) 8: 7.95 (d, 2H), 7.14 (d, 2H), 7.04 (m, 1H), 6.90 (m, 1H), 6.87
(m, 1H), 4.54 (m, 1H), 3.53 (m, 2H), 3.39 (s, 3H), 3.08 (s, 3H), 1.32 (d, 3H)
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DMF (5 m) and added to the reaction m xture, which
was then stirred and heated to 700C for 18 hours. The

WO e@ei#mse7 m xture was cool ed to room t enper at UPET/GBaAG08/003882

was added (30m ) then the m xture was extracted with
toluene (3 x 30 m). The conbi ned tol uene extracts
were washed with water (4 x 30 m) and the solvent was
evaporated in vacuo to give B2Gy of clear oil, which
was purified by flash col um chromat ography (eI uent
60% nhexane 40% et hyl acet ate) to give the title |
3 i ylfanyl+phepox et OX -Emgthyl-ethoxy)bengaigaeid oo
MHz, CDCIS) d: 7.95 (d, 2H), 714(d 2H)o 7.04 (m

IH), 6.90 (m hw\(%‘ﬁj%mnbﬂ) mﬁ%@dm—b 3.53
(m 2H), 3.39 (s 3.08 s, 3H), 2 (d, 3H) 3-

[(] S 2-net hoxy-| bhyl etabioxyl - 5- _f4o( et hyl sul f

onyl ") phenoxylob zonitrile Nad (24.5 mol ; 4.74
g) was charged tS8,a 50 nl round béjtoned flask,
followed by dry DVF (32.5 ml). The flask was purged
Wth nitrogen, the m xture was cooled to 0- 5C and S

R L

nithdlh WaedivRSvedeh ethadol @r 6e0 afnarchagecrmomﬂna&mamcbottbmed flask
slowy warnmed to roomtenperature over g(g %ﬂ ‘f
esmpp igh meondansert Watee (st Priy i L preb sy pddsdnipdawed by odium
ik ém’m Grafe? (ﬁ) m\&s78dh$8H) Tﬁéjrehaloqrrﬁx% wéﬁ?eaéd to reflux

thi's was ‘added to the flask containing t
forni Sdmutsf T8e Irenstibromiainre aysa gooled f@lroonrltﬁénnmtl@reﬂée vsd%ent was

eﬁ?%%tré\}gdsztngzgégg &e@ﬁsqdlfé%ag fpgttltlzg(%f%eft&é’en jvgatc]é'r gagn V eﬁ?Fﬁ él 0 ml)

en su Ien ol uene t
apd deilpicrsawad sepatdtal. Viele aguksbes phash wamoxdlﬁccttmmﬂ with 2M HCI1 (2.5

e ARSI 0 e R e R St v

cﬁi@@ ofdr)MgSheatdhetea@pbiaiedisvats o gisthe likle grodavims avhitewvolid
une in vacuo and s-hexane was added (50 m). The
(Qééiﬂop/‘hlgeﬁ}em pitate of the desired product was

'@ d
TS B, RS NG e 4.5 65 18P0 2 690
(sti, €HY .63 (m, 1H), 3.57 (m, 2H), 3.42 (s, 3H), 3.08 (s, 3H) 1.33 (d 3H)

3-[(1S)-2-Methoxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxylbenzoic acid

\o/\ro\@(m Ethanol ~0Y Q)L

(o] NaOH
o I o
-5 /S\\

\b o

3-[(15)-2-Methoxy-1-methylethoxy]-5-[4-(methylsulfonyl) phenoxy]benzonitrile (0.1g,
0.27 mmol) was dissolved in ethanol (1.0 ml) and charged to a 5 ml round bottomed flask
equipped with condenser and magnetic stirrer. Water (0.2 ml, 11.1 mmol) was added,
followed by sodium hydroxide (18.9M in water, 0.2 ml, 3.78 mmol). The reaction mixture

was heated to reflux for 18 hours. The reaction mixture was cooled to ambient
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1IHNMR (400 MHz, CDCAI3) d: 7.95 (d, 2H), 7.14 (d, 2H)
7.04 (m IH), 6.90 (m IH, 6.87 (m IH, 4.54 (m
wo kos/ 0528 (m 2H), 3.39 (s, 3H), 3.08 (s, 3H)PCWGB2005/003882
(d,
3H) 3- (4- Met hanesul f onyl - phenoxyV5- ( 2-t net hoxy- | -i net hy
| - et hoxy) benzoic acid
3- (4- Met hanesul f onyl - phenoxy33%§ (2- met hoxy- | - net hyl - et
hoxy) benzonitrile (0.1 g, 0.27 nmmol) was dissolved in

thanol ( 1.0 d ch bot t
BRI AR RO GO Celocn iy rop e g Fard S8
eRIe) waRS (ﬁ)dﬂr; dnd MIIEE)M@ danwndStﬁ@Ilayafs el pardrd ( The &Meous

in water, The reaction_m xture

R aﬁlélfwém 91511 Wéﬁh %Hﬁ?é Sl Prigmpl gpd MORBI{ P was added
4Pk gg)dh& FIRO M T DEFRL WiLiriel RGerAE YN hind\@en evaporated in

evapor at I n vacuo, the residue was partitioned
vt;@ta@@ffommeYelbWMID(OdngQWBEel(dlo m) and the |ayers

AR oIS P RRR P B P B P, oo

(BdUHY 4163 (@X 1RG5 7t (R 2HY,Goack, 3HNN3.98 4] BH), @ a3r(dcIHwas
dri ed over MgSM, and then evaporated in vacuo to give
the title product as a mhlte solid (Olg, 100%yield).

I'H),

: : . : m
(mdthyisulfgryl)phenpxylberzanidg 5 3H) | 3.08 (s, 3H), 1.33
(d, 3H

. [o] =
3- Kl S) - 2- Met hoxy- | - net yg;Tﬂ-(nethylsulfonyl)
phenoxyl benzo ic acid 3-[I(l - 2- Met hoxy- |
- met hyl et hoxy] - 5-[ 4- (neth | sl fonyl)
phenoxy] benzoni trile (Q 0. 27 nnDI) was di ssol ved

in ethanol (1.0 m) andscharged to a 5 m round
bottomed flask equi pped %With condenser and magnetic

ﬁﬁgopfogyleth%hﬁﬁe (@cs equivialentsy wis #980d Jo a/@Spea;dxdﬁ df 3£{plS)-Quwaethoxy-
sodi um hydr oxi in water,

mtyylet#ﬂéoxwééc{[Mwef%vlﬂlmlwlm%@m @éy}@&n%%c ?%4 (3%98 p gpmmol),

n%'&%%ﬁzotr-ral}@ 1-6BaE Naw N ﬁéir%@chyﬁﬁ)nﬁﬁ?h&gﬂﬁ&ophosphate (HATU,
I enttenperatlre, and t he sol vent was evaporated in

25 GebmuTolpandelsingie- W oypsaet3-eming £ o Gyaenolhit RMF(3@ml). The
Lﬁ]x)al S qﬂenwg 'c:hs %‘gee&v\%)saa%g( %‘ﬂﬁ‘% oﬁ ’gﬁé I%SI? 19%1&}?{3%@ was stirred

dt 2ambient tpmﬁeramcd for 2hdurb/TBRe DMF whs) remaEe(bld atecko, and the residue

azeotroped with toluene. Water was added and the mixture extracted with ethyl acetate.

The extracts were combined and washed sequentially with 1M hydrochloric acid, saturated
sodium hydrogen carbonate solution and brine. The solution was dried (MgSOy,), filtered,
and evaporated in vacuo to give the crude product which was chromatographed (50% ethyl
acetate in isohexane) to give desired compound (25% yield), and recovered starting
material.

'"H NMR (300 MHz, d-DMSO) &: 1.2 (d, 3H), 3.2 (s, 3H), 3.25 (s, 3H), 3.5 (m, 2H), 3.8
(s, 3H), 4.75 (m, 1H), 6.55 (s, 1H), 6.9 (s, 1H), 7.2 (d, 2H), 7.3 (s, 1H), 7.45 (s, 1H), 7.6 (s,
1H), 7.9 (d, 2H), 10.85 (br s, 1H)

m/z: 460 (M+H)"
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to extract the product. The MIBE extract was dried
over MgSO4, and then evaporated in vacuo to afford a

w@200e/0y8kT ow oi |l (0. 1g, 100%vyield). 1H NVR (BODGBR#35/003882

cbAd 3) d: 7.92 (d, 2H), 7.51 (m IH), 7.35 (m I1H),
7.12 (d, 2H), 6.90 (m IH, 4.63 (m IH, 3.57 (m
2H), 3.42 (s, 3H), 3.08 (s, 3@, 1.33 (d, 3H). 3-r(l
) - 2- Met hoxy- | - met hyl et hoxyl -1~ I - met hvl - |

r-pyrazol -3-vn-5-[4- (nethyl sul fonvDphenoxyl benzam de

D S PR S e o En2a SunvRl A8, 851 A0fEY to 2

(ﬁnbt%iggmihﬂ}ﬂh}»%ﬂ{&nzﬁnﬁdé (rret hyl sul fonyl ) phenyl ]
oxy}benzoi c aci ) . 0l ),

0- (7- azabenzotri azol Q) hf%K\\
-tetramet hyl ur oni um hexaj | bphos Nat e (HATU, 2.5¢,
azol - 3-am ne (0. 64q,

6. 6nmol ) and 1-nmethyl- | H
6.6mmol) in DM (20 m). Thefinitial suspension
di ssolved into a dark orange>sol ution. The resulting
m xture was stirred at anbi's tenperature for 2
hours. The DMF was renoved ig vacuo, and the residue
azeotroped with tol uene. vafer was added and the

TR Sy IR GT Iedé Wi t7B 28tMb]) AEeLRICE to TE&utﬁ?ﬁtJf@q’(m 2-

wer e conmbi ned ‘and washed sequential |y wi

ey clhmethy kethesy V- (lsmq}ryértléfopygwi éﬂﬂ)héfaﬂres@eéwl%ﬂoeﬂh ate
p??r}otl){g bggza‘rﬁﬂﬁie @rdog 15356 cﬂ fﬂtdry ch‘f@?trlfi:r W@Q@r on for 21

and orate I'n vacuo to g| tHe crude '
hpMetkn €40 mbi veds addesl to lgpeneh thegeagbie dnd &e%mmgyile wwtempeed in

it B Soaredrot Pt i Sl P VRPN PRt Hgppstiorie
acidMbOthetbrgdhidlayet,was ls&paré%ec?atﬁ&furtlﬁirl)masl&d%ﬁt}( 0% &) aquous
%glunq tgg)sulgltezpe%l@hy%gge to r?eré%e es1d| odi?g Y Sec)ggdnic:jﬁl_l)e'r yz?%g
s@ﬁa’ratéd")dneg (1‘3 $@4) t?lt’é)red ahQ-eS8potdEd snd ﬂu%ﬁ‘ledﬂf) ¢olt@h chromatography

Eg - 2-Hvdr oxy- | - net hyl et hoxyl - 7V- (I - net hyl - |
(F]llb% ‘aﬁb

/@oﬂ%vgeqh@ol chloromethane) to give the title compound (5.70 g,
84%) as a white foam. Recrystallisation from hot ethanol (125 mg/ml) afforded the title
compound as colourless needles (87% recovery); '"H NMR (300MHz, CDCl3) 8: 1.33 (d,
3H), 2.10 (t, 1H), 3.08 (s, 3H), 3.78 (m, 2H), 3.82 (s, 3H), 4.57 (m, 1H), 6.80 (m, 2H), 7.15
(m, 3H), 7.25 (m, 2H), 7.93 (d, 2H), 8.43 (s, 1H); m/z 444 (M-H)

Example 2:

This example illustrates formation of a compound of formula (VIII).

3-(3.5-Difluorophenoxy)-5-(2-methoxy-1-methylethoxy)benzoic acid.

CO,H

DO J<Us U

3-(3,5-difluorophenoxy)-5-(2-methoxy-1-methylethoxy)benzonitrile (1.00 equiv; 9.40

mmol; 3.00 g) was charged to a 100ml round-bottomed flask (1 neck, condenser,
magnetically stirred) with ethanol (515 mmol; 30.0 ml; 23.7 g). Water (138 mmol; 2.49
ml; 2.49 g), then sodium hydroxide (18.9M in water, 47.0 mmol; 2.49 ml; 3.75 g) was
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(et hyl sul f onvDphenoxyl benzam de Trinethylsilyl iodide
( 11.06 m, 76.25 mol) was added to a sol ution of

w@2Qo608)p22- net hoxy- 1 - met hyl et hoxy] - N (I - net hpd'F/GB2005/003882

H pyrazol - 3-yl ) -5-[4- (et hyl sul f onyl)

phenoxyj benzam de (7.00 g, 15.25 nmol) in dry
acetonitrile (100 m) under ajgon for 2 1 h. Water (40
m ) was added to quench the R4ction and the
acetonitrile was renoved |n vacuo. The residue was

oy i e R AL TG 2B EHRY S st
wab dodlet ddaablversB@gvad it ba&@%ffﬁfddng&qm&s§@@iﬁd>ﬁl(water not

thlosulfate ent ahydrate to renopve residu i odi ne.
reppyvegd) ,nélx §/Wps ]%lgégtlcgléé gfztgpg}jwatarr QSQHﬂ)(aNg WE (50ml) and the

1dyletsts a?ge@(bQuﬁ)\ﬁ@ P&Eﬁﬂ}?d 1@5] dTlﬂ:Lhr bl duS Bni¥ v@a@ b&iBitied with HCI
R on 3%

t ography (el uting % net hanol :

soﬂmm GMoreas Harlpind thrgfptvdathh MTBE (591111)9 i RgR{cHlayRY wys dried

ot
T T R b T e
ddhjomphhm) A2 adhetinxf 8 7dethelethuey)ydnzoit lbidRs @ 30MtEss oil (3.15g,
9§%g d: 1.33 (d, 3H, 2.10 (t, IH, 3.08 (s, 3H,
8 (m 2H), 3.82 (s, 3H), 4.57 (m IH, 6.80 (m

'BIMR7(4b6 MR, (3501,) & 725 (M HZ 34 (6, 98), 687 (BH1H),8.543m, 3H
F , Mz 444 QM-7 éx ? ﬂ Th|é6exéﬁgu 854, 3H),

(s :
4,62 (s { Ha3ey (fﬂbﬂﬁétﬁ S&H)a?g‘bfﬁbéﬁﬁrd of formula (VII1).

S-OnS- D fl uor ophenoxyVsS-f 1 - net hoxy- | - met hyl et hoxy”benz
oi ¢ acid.

cflonetho¥ gth ) gonityileet hoxy) be
nzonltrlle (1. 00 eqU|v 40 nnDI 3.00 g) was charged
to a 100 gy r ound- bottone- flask ( 1gneck, gnndenser

magneti c IIy stlrred) MA ethanol 51 30 0Om;
23.7 0) (138 mt8 F49
SOdI% % e Ql8.9M in water A

3.75 é waschar ged and the n1xture heated to refl ux

3(Btuct SHIREI1 300 8uBE)3 habl; 4.78@Ywas chblfged¥h ¥ I 00181 o8-
cool ed and sol ven rennved in vacuo affording a

bospmed flaskd3 sekst3 HoPPemic pondgpser with argon inlet, magnetically stirred,
oven dried) followed by NMP (471 mmol; 45.3 ml; 46.7 g) and cesium carbonate (51.8

mmol; 16.9 g). The mixture was sparged with argon for 10 minutes then cuprous
monochloride (6.48 mmol; 641 mg), 2,2,6,6-tetramethyl-3,5-heptanedione, (1.30 mmol;
271 pl; 239 mg) and 3-bromo-5-(2-methoxy-1-methylethoxy)benzonitrile (1.00 equiv; 25.9
mmol; 7.00 g) were charged sequentially. The mixture was sparged with argon for 5
minutes then heated to 120°C and stirred for 24 hours. The reaction mixture was cooled
and partitioned between HCI solution (1M, aqueous, 200 ml) and MTBE (200 ml). The
layers were separated and the organic portion washed with NaOH solution (1M, aq, 200
ml), water (200 ml) and brine (200 ml). The resultant organic solution was dried over
MgSOQ,, filtered and the solvent removed in vacuo affording a brown oil. This material
was purified by flash column chromatography affording 3-(3,5-difluorophenoxy)-5-(2-
methoxy-1-methylethoxy)benzonitrile as a pale yellow oil (5.17g, 63%). "THNMR (400
MHz, CDCls) &: 7.01 (s, 1H), 6.86 (m, 2H), 6.62 (m, 1H), 6.53 (m, 2H), 4.54 (m, 1H), 3.53
(m, 2H), 3.39 (s, 3H), 1.32 (d, 3H).
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renoved). The mixture was partitioned between water
(50m ) and MIBE (50m ) and the | ayers separated

W@ 2gpae¢ie7 | ayer pH = 14). The aqueous phase WaBCT/GB2005/003882
acidified wth HJ solution (2M aq, 50m ) and
extracted with MIBE (50m ). The organic |ayer was
dried over MgpSH4, filtered and the volatiles renoved
in vacuo affording 3-(3,5- -36-
di f 1 uor ophenoxy) - 5- ( 2- met hoxy- | - net hyl et hoxy) benzoi c
acid as a colourles I | . 15¢,, %996. 1H NMR (400
3 ’Il'l -met .X = thyleth ’en ) 1 m |H), 6.87 (m
IH, 6.54 (m 3H), 4.62 (m IH, 3.57 (m 2H), 3.42
(s, 3H, 1.34 (d, 3H

3-(3,5-D fluoropghenoxy) - 2- netho - net hyl et hoxy) be
nzon itrile. 3 i fiu enol eqU|v 51.8
nmol ; 6.74 Q) charged—ro—a*i roupdb ttoned
flask (3 ne&ks, St oppers, ai reBcondensér Ph argon

i nl et nagnetlcalli stirred, oven dried) followed

NP oS Pl 25,5 vt chaaggdo 6 Olel et tioesas Borkdd pecks.
tl(e?ﬂmt%e fossukEe ﬁua%mgtﬂbg ﬁg)ﬁ]ﬂl‘é?s rSrHﬁ‘S&%qnl\é! Bﬁgnetlcally

argon 10 m nutes upr ous nochlori de

stired, pV@ﬂdheﬂgf,lltrO@nzmﬁge@) tfeliqvmdéw BMF 3Btk pk @mwlmwas stirred
)
£y 5, P Rhen s Thy-2 Brpallls S0 quiv: 148 mmol. 14.3 eyt 13,4,2) s

addpdi dropvidiSe SveradD miKutd @e@@d \liﬂieeeachm @e@em&mmmnteaaﬂltq%%

The Sk whe pobled uRBe & e Eriterital S A% s > FREO Bact | on
foydbeiRnES (£.00 bfibdv;a0c Bdbl; 200@) atDREL 988l wicladded over a 5

sol ution & Ni aqueous, 200 ni%‘and MI'BE 200 n%b The
pigyies Rerind (eold watsr hath gfilhprigsenie THe guHPEe Wl@ <HEBS

a\ﬂhﬁtﬂn %@gﬂgsﬂ'ﬂnyﬁlf&'av t()lew@CIA hEQQzam of DMB{( Bmf %Qg)acme«)l The

and Brine (200 . The resultant organic solution was
r@ixtueejwm@rre%@mbleﬁt |t¢m1mrfé@re dorch Orhiguiss | thesruenebed b addition of

|
SR80, DRI TRy it
T&e@ﬁlxﬁredwésl pmoredpilte I‘lequ4(E)n(IYand extracted Wlth EtOAc (3x400ml). The

combined organic extracts were washed with water (3x400ml) and dried over MgSOs,

filtered and the solvent removed in vacuo affording 3-bromo-5-(2-methoxy-1-
methylethoxy)benzonitrile as an orange oil (25.38g, 95%). 'HNMR (400 MHz, CDCls) &:
7.32 (s, 1H), 7.26 (s, 1H), 7.11 (s, 1H), 4.58-4.55 (m, 1H), 3.59-3.48 (m, 2H), 3.41 (s, 3H),
1.33-1.31 (d, 3H).

Example 3:



10

15

nmet hoxy- | - met hyl et hoxy) benzonitrile as a pale yell ow
oil (5.17g, 63% . 1H NWR (400 MHz, CDO 3) d: 7.01 (s,

woO kos/ 08586 (m 2H), 6.62 (m IH), 6.53 (m 2H)PCHEGB4005/003882

(m IH, 3.53 (m 2H), 3.39 (s, 3H, 1.32 (d,

3H) . 3- Brono- 5- ( 2- et hoxy- | - net hyl et hoxy) benzonitr ile
NaHVDS (148 nmol ; 27.2 g) was charged to a 1000m

r ound- bot t omed f | ask (4 neck? t her nonet er,
pressure-equal i sing dropping funnel, stopper, nitrogen

inlet, magnetically stirred, oven dried, ni trogen
M&M—%’ollomd by DMF (300rr1) The mi xture was
stirred for 5 mnutes tlg\n I-rrethoxy 2- propanol (1.50

equrv 148 ol ; 14,3 T34 ) was added dropvvr se
Ny &te P ohg1 ;gm@s re @éhpera oH

i reaset—+o 25C. e m xtdre was Coo usimg a

col d- wat ef*bat f g 230C, then 3- br NaOH ©

f 1 uor obenzoni t F{TE ( 1.00 equiv; J mml 20. d’s«;bj

DMF (90m ) was 3dded over a 5 minites perlod (cold

wat er bath still present). The m xture warnmed to, 270€

during addition, turning fromyellow to brown. Al mpe(ﬁ

wash of DWF (10n1) was added. The mixture was stfrred" '™

at anbi ent tenperature for 30 m nutes, then quenched

by addition of HO solatian (2M aqueﬁ,u g

dark brown reag /ga & t ukcnidrg pal en\ﬂ wh The

m xture was pour€ed 0" wat er T400m ) and exfracted

with Et CAc (3x400 The conbi ned or ganj xtracts

wer e washed Wltc?}) ter (3x400m ) and dr I/Qd over MySO4,

filtered and tHeosol vent renoved in vacuo affording

(Rl a5l

L) )=a=1€F [11C O )
2 (s, IH, 7.26 (s, % 11(s IH) 458455
/STA)I‘ 1.33-1.31
RO »G%LOCN
(]
o/©/ NaH
's

W \S
P
0 o)

3
m IH, 3.59-3.48 (m 2
d

To a 3-necked round-bottomed flask (100 ml with condenser, septum thermometer and
magnetic follower) was charged sodium hydride (32.96 mmol, 1.32 g). The flask was
placed under an inert atmosphere and dry NMP (80 ml) was charged. To the resulting
suspension was charged (S)-1-tert-butoxy-2-propanol (30.21 mmol; 3.99 g; added in 0.2ml
aliquots with temperature control to control H; evolution). Once gas evolution had ceased
3-fluoro-5- (4-methanesulfonyl-phenoxy)benzonitrile (see Example 1, 27.46 mmol, 8.0 g)
was added in one portion. The reaction mixture was heated to 70°C for 3 hours. The
reaction was cooled to room temperature and toluene (240ml) was added followed by
water (240 ml). The contents were stirred at room temperature for 30 minutes and then
transferred to a separating funnel. The two layers were separated and the aqueous layer
was further extracted with toluene (240 ml). The organic extracts were combined and

washed once with sodium hydroxide (160 mmol, 160 ml) and then with water (4 x 160ml).
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3- [ (I
Sr)-2-fe”-But oxy-1|-net hyl et hoxyl -5-f4- (et hyl sul fonyl)
w@b@aoxskbenzonitrile To a 3-necked round- bot t PEEGB2005/003882

flask (100 mM wi th condenser, septumthernoneter and
magnetic follower) was charged sodi um hydri de (32.96
mol, 1.32 g). The flask was Iaced under an inert
atnnsphere and dry NVP (80 m 38 was charged. To the

resul ting suspen5|on was charged
S)-l-tert-butoxy-2-propanol (30, 21 ' o

TRRUEE S TORpVeA wa? \Rﬂ%ﬂtc’élﬁbaérsk?%véolﬁibffﬁdr(8 0g83.02%

trol H2 evolution). Once gas evol ution had ceased
3-fl uoro-5- (4-nmethanesul fon henOXégbenzonitrile

IHSI@@REQ%MH% d-6 QMS%?SM (d, 8HD7.33 (3nWdH): dddd. 3h); 348 (S 1H);
%Zsri‘fné, [3AC3 hPln B! 418 85""?151) neat 31—‘1 165009

0”’r6o eratdre and
toluene (240n1) was added fol | oned by mater (240 m).

The two Iayers were separated and the aqueous Iayer
was further extracted with toluene (240 m ). The

organi c extr § abi ned hi;_dqu Wi th

sodi um hydr oxi de (i1 ‘agﬁﬁnl, 160 m) en wWth

water (4 x 160m ). The toluen was renoved in vacuo to

| eave an oil tha;égtzhty sﬁfldlfleggfg;@ . 83.02%

y| el d). 1H NWR (% d-6 DMSO 92 (d, 2H)
.33 (s, IH; 7. 23 (d, 2H); 7.19 (S0 IH); 7.07 (t,

3(-@95')3’?'_631’ Zla\gte)?y-k-gket}y'_ﬁtho% I[é(l-l%r}ﬁ'}th%lsul%cgla/ )BWOQ]benzomghle (23.7
rmﬁEIt bk &) haxNiksodrel4n ethmidnydss0l thy el kdhefaged/to hessail ®und

bgttwp&@ﬂa% vsing ethapobioymb) foypghhetepigpslsolid fram thefasky Water (6.25
r915‘ ¥hd %ﬁﬂ@ﬁ&’dr@ﬁ@@@@ RE rn'lljn@l 6 38 m]) mddec?arﬁﬁhg}ea% was heated

di ssol ved in ethanol (95 m), and transferred to a
to Btk ool frltbutsot e wiandl|veas kemwdmfquwn ahb¢ regigughyyllqwsuspension

05 P 1§ g Ml e

theEB Blagertwas diseadtd and thasubastigctr tvas addifiokwith 2MIBCI (100 ml)
'ﬁg%ﬁgwug eﬁrg%%aeg(?flact\/\{iigvlcr:eew Vf/ldfﬂ]g]( 1%51 g q) heeorga%?c éjx racts were
combined and dried with magnesium sulfate, the MTBE was removed in vacuo, to give the
desired product (7.0g, 69.9% yield).

'H NMR (400 MHz, d-6 DMSO) &: 7.92 (d, 2H), 7.32 (s, 1H), 7.21 (d, 2H), 7.10 (s, 1H),
7.00 (t, 1H), 4.53 (m, 1H), 3.42 (m, 2H), 3.19 (s, 3H), 1.22 (d, 3H), 1.09 (s, 9H).
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was di ssolved in MIBE (162.5 nl) and water (162.5 nl).
The two | ayers were separated, the MIBE | ayer was

waele®@emsded and the aqueous | ayer was aci di fi edP@I/GB2@K003882

HCO (100 m ). The aqueous |ayer was extracted tw ce
with MIBE (162.5 ml). The organic extracts were
conbi ned and dried with rmgnejsi umsul fate, the MIBE
was renoved in vacuo, to give'the desired product
(7.CQg, 69. 9%yi el d) 1R NVR (400 MHz, d-6 DWVSO) d:

(9 2 | 21 (d, 2H), 7.10 (s,
me 4y 3.42 (m 2H), 3.19
fafeth n() baidoyl dxy)@ert-bu (|

ert- ut oxy- I -met hyl et hoxyl - 5-f4-
(et hyl sul f onyl ) phenoxyl benzovUoxyKf e”- but yl ) anmoni um

ééfm ution of tert-butylam ne vvaD)Lprepared by cnargi ng
t<b ne(O 31-3%-nH. 94 nD acti 0
vessel <@ i Mfng MIBE (2.27L). The sdl w@ \/(\)/an

stirred aty anbi ent tenperature and then charged into a
second re&stign vessel meent ai ni ng O\@\
3-[(1S)-2-t WA oxy- 9

| - met hyl et hoxy]) 5-[4- (et hyl sul f onyl ) phenoxy] bgn?m c
acid (1.13 Kg, 267 nol) and MIBE (2.54 L). The
terrperature was mai nt ai ned bet ween 20-30C duri ng the

esi dual fert-butyl am ne
K thiapnibiet-Soelhize Vot e DR UL e 4% moD
8@ 1édf6n Y 3kel 3oMBing MTBE2.2711)i tThe §6iiticH wms@ih@d 8t anfiiént
reaction mxture was cooled to 18-25C over 1-2 hour s

tempereteAnd dhen charged inte § sacanq seagtion gRsselcontainieg 31 e)-2-rert-

i
e M R e T
aidiMTBE €154 b)]l The t¢rhp@@utégyas hiiveipedbetveaf 20- HE Ctduring the

a((:lg%fl;j;le reildﬁglw%ﬁ b(liy%mm%wbsswzt e(i3 Mlth ﬁ? (?t57%1H) ’I‘he7 reéc?tlon

ixéive (vaekdaedd, to BEYO° B8 hpdd ,unﬂd:rl)a nitBoge¥ a{miebphdréd) The&ewion

%mture ?ﬁi %]@3%8:0( g@ég)@l%)‘éetrﬁé@qu&ssand tﬁ%}e}{q}.@wﬁ rfysfﬁa Hzltio_n o(cj:curred.

PheRedit Weigelhed 8¢ ififlration washed twice with MTBE (2.28 L), and dried in a
vacuum oven at 38-40°C. This resulted in (1.32 Kg, 100% yield) of the title compound.
'H NMR (400 MHz, CDCls) & 7.86 (d, 2H), 7.47 (s, 1H), 7.26 (s, 1H), 7.08 (d, 2H), 6.74
(t, 1H), 4.45 (sextet, 1H), 3.56 (dd, 1H), 3.37 (dd, 1H), 3.04 (s, 3H), 1.30 (d, 3H), 1.25 (s,
9H), 1.16 (s, 9H)

3-[(1.S)-2-tert-Butoxy-1-methylethoxy]-5-[4-(methylsulfonyDphenoxv]benzoic acid

0“{ *Q O/\f
aqueous
citric acid

MTBE
,§"\ ,,S\
0 (0]

’1

Aqueous citric acid was prepared by dissolving citric acid (7.35 g, 38.25 mmol) in water

(100 mL). The aqueous citric acid solution was added to a reaction vessel containing ({3-
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Aqueous citric acid was prepared by dissolving citric
acid (7.35 g, 38.25 mmol) in water (100 nL). The

waoweous2titric acid solution was added to a rREDGBRIVS/003882

vessel containing
({3-[(15)-2-/ert-but oxy- I-nethylethoxy]-5-[4-(nethy|su

| f onyl ) phenoxy] benzoyl } oxy) (t ﬁ{ butyl) amonium (10 g
at 94. 6% w, 19. 13 nmol ) and (80 nmL). The

t wo- phase m xture was stirred for 30 m nutes at

R R R TR R e s e S A
bﬁ@e)ammnmﬁgani glat phgyﬁﬂg\é\l@rle rﬁlﬁ?Tb FT&MT?ESKS(AMM adhe hvcephase
1 t ;

I@ﬁ{‘yg SY‘HSQ é%ﬁ@-%@at)éwg@@% fesppraie RPN e%fs 6t
shratQWaN®ine 'Zglileotlﬁ e Mgﬁé(tfa&gd Kith MBISE astrad). ik twa%r%anic

m Xt ure was sti down to | ow vol une. Acetonitri

phasee Wﬁte)cow@@ed@a‘éwaﬁwé thrprotimesct it eringe(3 xdi0gnk), fllowad hn water
&9gh %‘{ie)v qhy @&n&heé%BE@@ﬁBﬁ:&aS dT%méd &‘Jvﬁ%ﬁx&z%}u‘?@éfresh MTRBE
d rovide a dr

r epeat once nore to acetonitr
(sQ)tnIIuD vesadsfed ahdthe |rm1kmrm¢snbsﬁhldd dvmm thlowarelunse dAcetonitrile (120

AT el BEmBtp o ey il o Bt o
a2d:t3drylﬁig @is (ebeatddH)nce hobsto(ps@Adeet dry labdtoniBil&Shftitah, of kHd)title

31'1};53511 incL ';gas used dlregt?y in t‘r'l_g next stg’g4e (d, 3H), 1.19 (s,

t G-
- pyr a%?@%&gc[lj% (tﬁ’n é ﬁvlg;h‘gﬁ%xyllggné ‘li%d 2H), 691
15 @ﬁ&(@wétdlﬂ)mdaz(dﬂ é Hj), (3013) (d(i,?LHM&ﬁ?r(sl, JHD, R34 g 3Had .19 (s,
S%ﬁarged to a 25m 3-necked round bottoned fl ask

qui pped with condenser, nitrogen |line, magnetic
stirrer, thernoneter, and septum. The flask was

| aced under an inert at nosphere and_THF (160, 9 mmol
ﬁ[g%gt_ﬁgg_@ggethvlethoxvl-N-( 1-methyl-1H-pyrazol-3-yi)-5-[4-

gﬁfeh@lls%lfog?zl?ﬁeﬁUiﬂm’nﬂaxﬂﬁ‘é hyl et hoxy] - 5- [ 4-

et hyT sul T onyTl ) phenoxy] benzoic acid (6.20 mmol, 2.62
g) was dissolved in THF (10.48 nml) and added to the
flask in 2n allquots over 5 n1nutes t hen mashe in

usixdg ]E(téjirj* N O/\( Q)L PN

-5 /S\\
o) o)

1,1'-Carbonyldiimidazole (CDI) (7.44 mmol, 1.21 g) was charged to a 25ml 3-necked
round bottomed flask (equipped with condenser, nitrogen line, magnetic stirrer,
thermometer, and septum). The flask was placed under an inert atmosphere and THF
(160.9 mmol, 13.1 ml) was added. 3-[(1S)-2-tert-Butoxy-1-methylethoxy]-5-[4-
(methylsulfonyl)phenoxy] benzoic acid (6.20 mmol, 2.62 g) was dissolved in THF (10.48
ml) and added to the flask in 2ml aliquots over 5 minutes, then washed in using further
THF (5 ml). The solution was stirred at room temperature for 1 hour. The reaction

temperature was increased to 60°C and 3-amino 1-methyl pyrazole (6.82 mmol; 662.2 ml)
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THF (5 m ). The solution was stirred at room
tenperature for 1 hour. The reaction tenperature was
w0 pwseaset to 60C and 3-ami no 1-nethyl pyrazol BCT/6B3®5/003882
nmol ; 662.2 m)dissolved in toluene (13.1 nl) was
added to the reaction in one portion then washed in
using further toluene (4 m). The reaction was held at
600C for 18 hours. The sol verftlwas rempved in vacuo to
| eave a thick yellow oil, MIBE (100 m) and sodium

hydr oxi d I added, .the t |
LS5y PO LR e e L L o
ubi¥ e et AR 1chM4 B0, The refa@tﬁdn%%epﬂat o C fo2 VB hells. mﬂ)e solV¥@t was

organi c layer was dried wth gnesn um sul fate and the

reradved it vagee ta lemsacthick pelaye aih MEBEI(1Q0 lal)taml eadiyre by ggride (1M,
58 ﬁxld w@te%ﬂ&é b'hh%lfx?g dy% ntVV%% @wa{efd'aﬁ&j tlfé%'r lgfe? Iavag Q¥ with

omat ogr a I Sopropy et ate 20%
sodiomthgsianily (1M, @ﬂm@ foltwevaddwi HEl 2, 6@ mil .The ommlo(lam was dried

v&%ﬂ%ﬂagp&sm%@te]a@dﬁ? goq %Was z/e%gecz in vafnf_% to’ gg eﬁfﬂck _})—%ciw oil.
Pf fﬁlachtda);tétyﬁan pufified lésw6goﬂa@h gﬁg,g]d ,chioH);lt_cl)) glﬂapgﬁ g_ellue?at 5@1’2 I(1|)smpropy1
) g, s S 3 I - . . . S ) )

ai@%ﬂ? ’S"sﬁ-ﬁ?‘aﬂ%r'gg give therflgpirss ?)‘}“Sig]edur e: To a dry

1 L- ket ed I t h

e B Etoi ol o0 ey THE) SR @ (APt La? (diD: 7:50

(&omr;eﬁ@@@s ang, 1.e. 179%& QH )V\a@ﬂadlﬁps-%‘@% 1{:@1@@4 they 4 (m, 1H),
reac 1 on reache t he required nmper ature

3., 3124 3108 - g)yAovms 2Bhdrjde 3D, t%(dr éHgtor. A 39 8%/vlw
sol ution of

3-[(1-S)-2-tert-butoxy-I-nethyl ethoxy]-5-][4-
Amadtetnpliseiproosdyte) phenoxy] benzoi ¢ acid in acetonitrile
was then charged to the reaction as a constant flow
over 90 m nutes. Conpletion of this addition was

Todd droWedadkytca delstlimterafitrégehiatfosphat was clﬁt@@ﬂ&ﬁétblg'trile(%o mL).
en_stirred at

Cruthend iming vt sipRncod i PEHECT O BTG 23 by B epsHon
réREEELAS uiré £RBEaRRACET AN ndnfELNYE oRY4sRMgEd to the reactor.
A 39.8%w/w solution of 3-[(15)-2-fert-butoxy-1-methylethoxy]-5-[4-
(methylsulfonyl)phenoxy]benzoic acid in acetonitrile was then charged to the reaction as a
constant flow over 90 minutes. Completion of this addition was followed by addition of a
line wash of acetonitrile (50 mL). The resulting solution was then stirred at 25°C for 30
minutes.

The reaction temperature was then increased to 60°C and 3-amino 1-methyl pyrazole
(117.51mmol, 17.24g) dissolved in acetonitrile (50 mL) was charged to the reaction in one
portion followed by an acetonitrile (S0mL) line wash. The reaction was held at 60°C for
18 hours. HPLC analysis found the solution to contain 11.71%w/w of the required amide
product. This represented a 91% yield (53.78g; 100.72mmol) of the title compound. The

solution was used directly in the following reaction without isolation of the product.

1

H NMR (400 MHz, DMSO) 10.89 (s, 1H, NH), 7.96 - 7.92 (m, 2H), 7.60 (d, 1H), 7.50
(m, 1H),7.30 (m, 1H),7.26-7.22 (m, 2H), 6.91 (¢, 1H), 6.56 (d, 1H), 4.70 - 4.62 (m,
1H), 3.78 (s, 3H), 3.60 - 3.46 (m, 2H), 3.21 (s, 3H), 1.25 (d, 3H).
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( 117.51mmol, 17.249) dissolved in acetonitrile (50
nm.) was charged to the reaction in one portion

w0 odobo¥ese” by an acetonitrile (50m) |ine wash. PATI6B2005/003882

reaction was held at 60C for 18 hours. HPLC anal ysis
found the solution to contain 11. 71%W w of the

requi red am de product. This 4epresent ed a 91%yvyield
(53.78g; 100.72mmol ) of the 1 Z1e conmpound. The
solution was used directly in the follow ng reaction
7 |dsola1t|oql ?fhth odu B ‘ 9. .
ls(ull!ﬁonl hean Qel{zﬁimdé") 7. 26 - 7 22 (m 2H) 6.91
t .70 - 4.62 (m IH, 3.78 (s,
3H), 3.60 - 3.46 (m 2H) 3.21 (s, 3H), 1.25 (d,

3H) . 3- r(I ) - 2Hvdr9xy rrethylethoxyl-iV—(I-rgeh -

- pyraz 3 s 5- thyl sul f onyl ) phenoxyl am.de
To a 25m ° un ot Honked 11ask was ha ge H S
3-[(15) - 2- /ert-utoxy | - methytet hoxy] - -( thyl - |

H pyrazol - 95 [4 (met hyl sul fonyl ) p Ry] benzam de
(498.4 m"rtﬂ 0.0 This was di s8g i n et hanol

(4 M) and 60 (4 m) was added to t+& flask in one
portion. The reaction was heated to 50C for 1.5 hours.
Sol vent was renoved in vacuo to yield a colourl ess

LA R SO P g v
r(]l-ﬂplri)ylrﬂlj p}irgtt?faﬂ)ij?ﬁg-ﬁnghyl_el;lgmgplmnb;}dbﬂgdrgiﬁet(498f.4Jll;.Iihbllei250.0
T 1 iotiitied MteBoRlnatd AERLOuh s gt Helffic in one
p)éi’tﬁind ’I;hg Zéiﬁtl&ﬂ W{lﬂl@tﬁ@ g@ﬁjcgﬂngrfj {Biﬁli.lrs 6%;1??%%!5 @dnivedH hcuo to
SHE14 & AP0 TS S0l etk AR5 HASK Sarh s Ap Qe B was

diﬁf)fvl‘:‘c‘l( in ’i’rf@?A(?Gblﬂﬁlb 0] \Xf‘ﬁ@r @H ﬁﬂ) Cﬁfélaﬁﬁ’ecﬁl@ le{yﬁoﬂés extracted with
nperature and a smal | spatul a of the product was

faﬂbﬁed’r@ﬁ%m alodhe @ombqul oliganic éﬁe/eﬁwmdrwddvﬁh MgSO;, and the
shehoLy yst 1{110\§e%t ;1 99 qu£ %\/afd c?t?&é%ft% o d&@%ts(flﬁ% Hgﬁ?%%&%?d) asa

recry I Se I Sola 1 on
whi&lfdarhjfleoldle5| r ed pr oduct as a
A sample of this material (110 mg) was dissolved in ethanol (0.5 ml) and then heated to
reflux. The solution was then cooled to room temperature and a small spatula of the
product was added at 45-50°C to provide a seed to aid recrystallisation. After several days
stirring, the recrystallised solid was isolated by filtration to yield the desired product as a

crystalline solid (50 mg, 45% yield).

1

H NMR (400 MHz, d-6 DMSO) &: 10.89 (s, 1H), 7.97 - 7.92 (m, 2H), 7.60 (d, 1H), 7.50
(s, 1H), 7.30 (s, 1H), 7.27 - 7.22 (m, 2H), 6.91 (t, 1H), 6.57 (d, 1H), 4.88 (t, 1H), 4.63 -
4.55 (m, 1H),3.77 (s, 3H), 3.60 - 3.52 (m, 1H), 3.21 (s, 3H), 1.24 (d, 3H)

An alternative procedure:



crystalline solid (50 nmg, 45%yvyield). HNVR (400 Mz,
d-6 DMSO d: 10.89 (s, IH, 7.97 - 7.92 (m 2H), 7.60

W@ egochdds27 7.50 (s, IH), 7.30 (s, IH), 7.27 - 7PQRGBN05/003882
2H), 6.91 (t, IH), 6.57 (d, IH, 4.88 (t, IH), 4.63 -
4.55 (m IH), 3.77 (s, 3H), 3.60 - 3.52 (m IH, 3.21
(s, 3H3 1.24 (d, 3H) An alternative procedure: 3-f (I
) - 2- Hvdr oxy- | - met hyl et hoxyl 14271 - et hyl - I H pyrazol -
yl')-5-[4- (nmethyl sul fonvDphenoxyl benzam de

h dochl ori de1 A soI Ultll on of

ghl‘e&%ﬁ:!s%ﬁ@h?gl&li@n))xﬂb&f]zamlde hydrochlorlde
nmet Nyl sul't onyT ) phenoxyJ benzam de (456.32 g of an
11.41% w w solution in acetonitrile; 103.80 nmol) was
charged to a jgcketgd vessel. The stirred m xture was
at ed tc9 bet ween ﬁ: and 101 OC (j acket tenpeffat r/e
andosokve ssNemoved by distill aig @ N~ N
at nospheri redbure until a total of 0 f H
distillate s col | ected. THe nixture was then cool &§'
(j ackety g Per at ure 300C) and MIBE (500 Owas added
to dive cI oudy mi xture. The jacket%g@ature was
set 4%, 200C and aqueous hydrochloric-8cid (250 nL of a
2.10Msol ution) was added when the tenPerature of the

d h
A BRI £y EERE ety Bl APt S8 azol3-1)-5-04
(nregnalsulfoﬂya)phenqx@bhmimtdet H56032 gof {1I2BI4 Wl&)zv/\a rsdlutlblem acetonitrile;
I rs r .. Th e S
NP Ao SR E e B o e s M Rl
HEW&FSBT;@ 12?01 oranjc l@}ﬁd?t teaipeﬁa@a)emd @olpérlﬁS&B Iird&rédiﬁéﬂ by dﬁtlllatllon
total o of distillate was _col]ecte r )
udertgpspheiipprsesyre il ¢ ot 05%%@%6 distillateivgs Eﬁlié’c‘ie ﬁ%@m@
WAIRE! coolbl §jakias kipelAHP @o@) WhE MYEE 50D niI) wiR8&dANE give a
sol vent renoved by di stillation under atnospheric

qheusly suixt@ra, nftieljacket tomperagre WHER to@0 @ prd aqueeisdydepshloric acid

FRLER S 1080 uickh Wi RS AR it T B s Bl hicre
reschpd 2hatd| Theﬁm&myvamfneddddd) mifihtes thier sepagated. The upper organic

layer washed with water (250 mL) and the layers were separated. The retained organic

layer was heated (jacket temperature 68°C) and solvent removed by distillation under
atmospheric pressure until a total of 440 mL of distillate was collected. Isopropyl alcohol
(300 mL) was then added to the mixture in the vessel. The jacket temperature was set to
95°C and solvent removed by distillation under atmospheric pressure until a total of
250mL of distillate was collected. The mixture was cooled to between 20 and 21°C and a
solution of hydrogen chloride (5.52 M in isopropanol, 616 mL) was added. The mixture
was heated to 50°C over 40 minutes. The mixture was maintained at 50°C for a further 70
minutes before addition of a seed of 3-[(1S)-2-hydroxy-1-methylethoxy]-N-(1-methyl-1H-
pyrazol-3-yl)-5-[4-(methylsulfonyl)phenoxy]benzamide (66mg). The mixture was stirred
for a further 15 min then seeded once more (53mg). The mixture was set on a pre-
programmed cooling ramp to 15°C over 400 min. The product started to crystallise
approximately 40 minutes after initiation of the cooling profile. After stirring for

approximately 20 hours after initiation of the cooling ramp, the crystallised product was
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was heated to 500C over 40 m nutes. The m xture was

mai nt ai ned at 500C for a further 70 m nutes before
wa@esvisser of a seed of 3-[( | S)-2-hydroxy- | PCT/GB2005/003882

- met hyl et hoxy] - N- (I - net hyl -1 Hpyrazol -

3-yl)-5-[4-(net hyl sul fonyl ) phenoxy] benzam de (66ng).

The m xture was stirred for qﬁ{urther 15 mn then

seeded once nore (53ng). The HMixture was set on a

preprogranmed cooling ranp to 15C over 400 min. The

T G S e (R TS

pBédulct daR€ wf1§)§ucﬁ&pd[r9)©hmﬁd fitkey theQ shitgedtad dffiuglier dRjidg @tva@um for
of the cooling 4g) t he crystak%%sed

du
a%@é@l‘%"@%ﬂ%o‘ﬁ? AT B e TPk @Ryt QR4 U4 Riifaar 94.22%
Ve bdaMiBE %éﬁi dﬁe}—éorre-m@n foF ety cake was

sucked dry on the [ter then subjected to further

MRQﬁO@M}&C ws s 1@9103(sq>H)rra91el 79116nth;,s7 @t(d4ﬁ(§ 7.60 (s,
ve e title produc

1814 i o7 B8 (s 8 60 5DV 34 ML 652 Db 64 bS5
GOYGRSoRY s LEBIR (400 Moz 3 2PAEGH) d AGadfaf s, 1

750 7.30
(s, IH, 7.27 - 7.22 (m 2H) 691 (t, IH) 6.56(d,
b : 7

(rePhyiibutifonyiyphenoet]byiitidecy| - L-f | - met hyl - |
r-pyrazol -3-vn-5-r4- (nmethyl sul fonyl ) phenoxyl benzam de
3-[(15}- 2- Fydroxy | - met hyl et hoxy] - N-(I-nethyl -

H pyrazol - 3yl -[ 4-
é t hyl sul fin noxy] benzami de hydrochlorlde J:WN
Orz%bﬁ '*@ 6. 1) and &9yl acet atg

charged™~0 the ﬂgﬁctlon veélde: (aghd stirrdd t nlvé a
thicilcran1slurry. Sat ur gled aqueous sod|un1 ydr ogen
C@rbﬁﬂate solution (7.3 L) was charged t “ reaction
over | east 15 minutes (to control ¢g8s | ution).

Theom xture was stirred for at |east 36%m nutes until

the solid had dissolved to give a clear solution. The

aqueous phases was renoved and di scarded, the organic
was washed w th wat

ﬁl[q(?g') 2-Hydroxy-1-methylethoxy] -N- l—met%xéI 1H—pyrazgl 3-yl)-5-[4-
(methylsulfonyl)phenoxylbenzamide hydrochloride (2907.8 g, 6.03 mol)

and ethyl acetate (30 L) were charged to the reaction vessel and stirred to give a thick
cream slurry. Saturated aqueous sodium hydrogen carbonate solution (7.3 L) was charged
to the reaction over at least 15 minutes (to control gas evolution). The mixture was stirred
for at least 30 minutes until the solid had dissolved to give a clear solution. The aqueous
phases was removed and discarded, the organic phase was washed with water (14.6 L), and
screened into the crystallising vessel. The reaction mixture was azeo-dried by distillation;
the ethyl acetate solution was distilled from 31.0 L down to 14.5 L, fresh ethyl acetate
(14.5 L) was added and the distillation was repeated until there was 14.5 L of ethyl acetate
remaining in the reaction vessel. The reaction mixture was cooled to 45°C at —
0.4°C/minute, and then held at 45°C for 18 hours. The reaction mixture was seeded,
MTBE (29 L) was added to the reaction mixture over ~1 hour, maintaining the reaction

temperature at 45°C; the mixture was then stirred at this temperature for 3 hours prior to



screened into the crystallising vessel. The reaction

m xture was azeo-dried by distillation; the ethyl
wae®bass2sol ution was distilled from31.0 L dor€I/G82005/003882

14.5 L, fresh ethyl acetate (14.5 L) was added and the

distillation was repeated until there was 14.5 L of

ethyl acetate remaining in the reaction vessel. The

reacti on mxture was cool ed 1% 45C at - 0.4C minute,

and then held at 450C for 18 hours. The reaction

e S, SRS G422, 4, B LD e o
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(H wherein X1 is carboxyl or a precursor thereof, X2
is Fand X3 is selected fromF, Br and OH, with: i) a

w@oopounse? of fornmula (111) by nucl eophilic ar oP@EL/GB2005/003882

substitution of X2 using a suitable base in a suitable
solvent, RL H X (Ill) wherein X is as defined for
formula (I) below and Rlis selfcted from net hyl,
nmet hoxynet hyl and hydroxynmet hiyf “(or a protected
version thereof); and ii) a conmpound of fornula (IV)
g%.nucleophilic aromati c substitution using a suitable
%in a suitable solvent, or, when X3 is Br, under
condi tions suitable for an Ul man ether reaction, (1V)

wherein R2, and n are as deflned for formla (1)
hnd mpx%ewrvméﬂn%cqr%mnnépffsmaﬂa X4 is a | eaving
group when X3 is OH mnfre necessary, conversion of

X1l into a carboxylic ac :
carboxylic acid group tq a
(V) and thereafter if nétesy Do

conpound of formula ( |nto anoth
formula (1);
2 3

(R")m (R)n
)

and c) ¢loupting of the
nula (V);

c~ /ting a

r conpound of

said process comprising

a) reaction of a compound of formula (II)

D
wherein X' is carboxyl or a precursor thereof, X* is F and X° is selected from F, Br and
OH;
with:
i) a compound of formula (III) by nucleophilic aromatic substitution of X using a suitable
base in a suitable solvent,

lal\\]/,c>H
X

(IIm)
wherein X is as defined for formula (I) below and R'is selected from methyl,
methoxymethyl and hydroxymethyl (or a protected version thereof);
and
ii) a compound of formula (IV) by nucleophilic aromatic substitution using a suitable base
in a suitable solvent, or, when X° is Br, under conditions suitable for an Ullman ether

reaction,
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ii) where RL is a protected version of hydroxynethyl,
removal of the protecting group; iii) formng a

w@e@edsasg7 and/ or iv) form ng a pharmaceuti cal PgT/GB2005/003882

acceptable salt; wherein in a conpound of forrmula (1):
Rl is hydroxynethyl, nethoxynethyl or nethyl; Xis
met hyl or ethyl; R2 is selected from-C(O NR 4R5,
- SO2NR4R5, -S(O) PR4 and HET-2B0+HET-1 is a 5- or
6- menbered, C-Ilinked heteroaryl ring containing a
nitrogen atomin the 2- positign and optionally 1 or 2
further ring heteroatons i ndegendently selected from
ONand S; which ring is optiggally substituted on an
avai | abl e carbon atom e 0 ing nitrogen atom
provided it is not thel’(Eb);n yaterni sed, with 1 or 2
substituents i ndependently seletted fromR6; HET-2 is
a 4-, 5- or 6-nenbered, C or NHRikked het er ocycl yl
ring containing 1, 2, 3 or 4 _heteroatons independently
selected fromO, N and S, wkEfein a - CHe- group can
\ﬂféf‘éilﬁ Ra,lli3 mP&d heR a%%ﬁnmfoﬁfo'ngﬁlg)(f),and &Mek YQIRh X°& F or Br,
sul phur atomin the heterocyclic ring may optionally
apé X034 aliegdng goupwBEIOK 105 O) 2 group, which ring is
pti I t] n. avaj ) or
% Sy e SHTD, b S BL S PRy BRLR T
c3 el ecvading 06 the RArboRBici asidgebgctb @adofpomdndlfamula (V);
fl uoromet hyl, difluoronethyl, ( fluoronethyl, methyl,
met hoxy and cyano; R4 is,sgl €cted\from hydrogen,
(1-4C)al kyl [optionally stbst ed by 1 or 2
substituents independently sel ed from HET-2, -OR5,
- SO2R5, (3-6C)cycl oal kyl (optviyonal |y substituted with
1 group selected fromR7) and - C(O NR5R5],
a{‘é%l?ff)a@?’bﬂféea‘leﬁ%?‘fy:(opti onal |y

i) converting a compound of formula (I) into another compound of formula (I);

ii) where R' is a protected version of hydroxymethyl, removal of the protecting group;
iii) forming a pro-drug; and/or
iv) forming a pharmaceutically acceptable salt;

wherein in a compound of formula (I):
R! is hydroxymethyl, methoxymethyl or methyl;
X is methyl or ethyl;
R? is selected from —C(O)NR*R’, -SO,NR*R’, -S(O),R"* and HET-2;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N
and S; which ring is optionally substituted on an available carbon atom, or on a ring
nitrogen atom provided it is not thereby quaternised, with 1 or 2 substituents
independently selected from RS;
HET-2 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4
heteroatoms independently selected from O, N and S, wherein a -CHp- group can
optionally be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring

may optionally be oxidised to a S(O) or S(O), group, which ring is optionally substituted
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substituted with 1 group selected fromR7 and HET- 2;
R5 is hydrogen or (l-4C)alkyl; or R4 and R together

W@Raok/osdse7 ni trogen atomto which they are att ap¢iEGBREF/003882

forma heterocyclyl ring system as defined by HET-3;
R6 is independently selected from (I|-4C)al kyl, hal o,
hydr oxy(1-4C)al kyl, (I-4C) al kgxy(Il- 4C)al kyl,
(1-40 al kyl S(O p(I-4C) al kyl ,”~arii no(I -4C) al kyl

(I -4C) al kyI am no( Il -4C) al kyl

| -4C am no 4C) a
ot e R TR b e T Bt ptci om
R’s selected from-OR 5, (I-4C)alkyl, C(O)(I
-4C) al kyl , CaéO) NRARS, -4C) al koxy(l - 40
R jecrelsetpdiftomdyade. Kporospethy: (deﬂwraethﬂgfrﬁ@ox%nwhrmqthsﬂw@%}hoxy
aﬁdE Q. nmenbered, saturated or partially unsat urat ed
et'erocyclyl ring, optionally containing 1 or

Rf' isr seheeted Hronehysogsns(1 (40alkyldppticoally sibstitater |me|q11@ sppstituents
. depe nt | | egted
B O SRR ik, SOy S DR LR P T ol B "
sﬂ:ﬁ;dtu\MﬂEWﬁh b geoup wélphiett frarh &) arid -ct@)NRSRQ] (BagCoptloakyd [(bptionally
to a . .S(O 3( O roup; which ring is

@ﬁf‘%?ﬁ]a‘f”l%ﬁﬁ?ﬁgts?lf"%‘f%%oraﬁ %Iﬁ(] @gf *abl e carbon or
Riid Kyde®en at omdpiy;or 2 substituents independently

sel ecteg fromR8; or HET-3 is an N-|inked, 7 nenbered,

os BY amchR etvgatherpuitht the hitpgemaemie whish theytase @t@thdwa}f formg a

cont ai f het eroatom (i n
hggmcya%%/%fy?tﬁ@ ¥ gﬁ@‘%ﬂéyl{i&%ﬁg i ndependent I( y sel ect ed
Re ﬁmu@en&elﬂp delbbtedVROnE1 -ﬂC?alky@'lﬁio gyenupy(ccammmu Q nm)hlyoxy( I-
repl ace up an

5kt o RS oy iR am Aot G SeBIS el apatky

af - 4@%3@[&@40%@5}3({111@41 s optionally substituted
on an avail abl e car bon or nltrogen atomby 1 or 2

ow@mﬂ%h is2-pyritybdh deaytddditiondlbcheasdrtoksm R8:  or

7 is selected from —OR?, (1-4C)alkyl, -C(0)(1-4C)alkyl, -C(O)NR'R’, (1-4C)alkoxy(1-
4C)alkyl, hydroxy(1-4C)alkyl and —S(O)pR>;
HET-3 is an N-linked, 4 to 6 membered, saturated or partially unsaturated heterocyclyl

ring, optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom)
independently selected from O, N and S, wherein a -CH,- group can optionally be replaced
by a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to a S(O) or
S(0), group; which ring is optionally substituted on an available carbon or nitrogen atom
by 1 or 2 substituents independently selected from R%; or

HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring,
optionally containing 1 further heteroatom (in addition to the linking N atom)
independently selected from O, S and N, wherein a -CH,- group can optionally be replaced
by a -C(0)- group and wherein a sulphur atom in the ring may optionally be oxidised to a
S(O) or S(O), group; which ring is optionally substituted on an available carbon or
nitrogen atom by 1 or 2 substituents independently selected from R®; or

HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring,

optionally containing 1 further nitrogen atom (in addition to the linking N atom), wherein a
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HET-3 is an 6-10 nenbered bicyclic saturated or
partially unsaturated heterocyclyl ring, optionally

w@omvbaseseng 1 further nitrogen atom (in additiPCI/GB2G08003882

linking N atom, wherein a-CH2- group can optionally
be replaced by a -C(O-; which ring is optionally
substituted on an avail abl e carbon or nitrogen atom by
1 substituent selected fromh$droxy and R; R8 is
selected from-OR 5, (lI-4Qalkyl, -C(O (Il -4C) al kyl,
-C(O NR4AR5, (|-40) al kyl am no, di(I-4C)al kyl ami no, .
= groppfsart entienally e replagpdiby ank§@bsvhich Fing))s optionally substituted on

- - - | .
g A S drdi iR Sk o UG, et Rl ARy ang R,
Rhis stistted froma-ORSt @r4nligy], GO letakkih i G@)NR'R, G-4G)alkylamino,
A t t L nd dentl y.sel . N
L T L TR R SR RS
g dréxyQl-6C)alkyl amt-$(O)sR’), 1 or 2; provided that when m
is 0. th is 1 2. 2. lained in_ ..
i T e < RGO e BT i 1.2
Sy FH DR b A Yns ﬁ{deﬁeaaémgse@&tbahbmmdq fds, methyl. 3. A

process as clained in aiml or Claim2, wherein in
P ivdindepasdenily abpachocerireacI®) 1or2is 1, nis 0 and R2 is

ﬁgmﬂ is.udnﬁonyl . 4. A process as clained in daim1l,
erein the conpound of fornmula (1) is a conpound of

fiorOnloa2{la) Fornula (la) wherein: R3 is selected from
fl uar hl oro,. Chalkcyl .and Cl-3al koxy; Rl is selected
redRFReby LR b GaBRas hat 1

2. A process as claimed in Claim 1, wherein in the compound of formula (I), R! is

hydroxymethyl or methoxymethyl; and X is methyl.

3. A process as claimed in Claim 1 or Claim 2, wherein in the compound of formula

(D), mis 1, n is 0 and R? is methylsulfonyl.

4. A process as claimed in Claim 1, wherein the compound of formula (I) is a

R! 0
JEeSare
(0]
o

RN

compound of formula (Ia)

Formula (Ia)
wherein:
R? is selected from fluoro, chloro, Ci.salkyl and C;salkoxy;
R! is selected from methyl and methoxymethyl;
nis0, 1 or2;

X is methyl.
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w@giosp4sech t hat the sequence of

nis 0, 1or 2; Xis nmethyl.5. A process as clained in
Caiml wherein step a(i) is carried out before step

6. A process as clained in Claim1l wherein step a(ii)
is carried out before step a(i) such that the sequence
of reactions conprises: g ocess as clained in
Caim1, whichis a process for "maki ng a conpound of
formula (Ib), said process conprising: i) reaction of

|fluorobenzon tri Ha). wi th 4-met.hanesul f o enol ...
fo. gi BNERS o8 BIHIRAA CH 0N PR SEOPY b Soei poy EABE Figh )
ﬁﬁ:htﬂé@th%@&fh@h%%f@éacﬁ&{s% R?riée\sf! la) with the conmpound of
formula (Ilia) (wherein a i s net hoxynet hyl,

hydr oxynet hyl or a protected version thereof) to give
thexﬁo pound of fornula (M1la); $||)ohydrolgfis of
t he to §| oxgound o pe [1b);
reacti i t-h—a=hel r ed i c afftAe tRr (i he (1)
and thereafter necessary:
i) convértlng a conpound,of forrmula (Ib) igt not her
compoung, of fmnma.ﬁ%% ii) where R a|qlgm
protect d version of hydroxynethyl, renoy
protecting group;iii) formng a pro- Mb; add/ or iv)
form ng a pharmaceutical Iy acceptable salt; &%
process as clainmed in Claim?7, wherein Rais
met hoxynet hyl or tertbutoxynethyl. 9. A process as

yr arS Py g E PG SV Rt S AT e CTo A Pere step o)

such that the sequence of reactions comprises:
X2 X1 1 1
X2 X1 R\‘/O X
X
X 0 0
|
() (Rﬁm@ (R%m@
3

vy ®n vy RO

of the

7. A process as claimed in Claim 1, which is a process for making a compound of
formula (Ib), said process comprising:

i) reaction of difluorobenzonitrile (Ila) with 4-methanesulfonylphenol to give the
compound of formula (VIIa);

(ii) reaction of the compound of formula (VIIa) with the compound of formula (IITa)
(wherein R is methoxymethyl, hydroxymethyl or a protected version thereof) to give the
compound of formula (VIIIa);

(iii) hydrolysis of the nitrile to give the compound of formula (VIIIb); reaction with a
hetreocyclic amine to give the compound of formula (Ib);

and thereafter if necessary:

i) converting a compound of formula (Ib) into another compound of formula (Ib);

if) where R is a protected version of hydroxymethyl, removal of the protecting group;

reacti ons conpeT/683005/003882



10. A process as clained in any one of Clains 7 to 9
wherein the conpound (VIIIb) is isolated as a salt.
wal006/4q5eDCcess as clainmed in any one of C ai nsPGI/GB2M8/003882
wherei n the conmpound of forrmula (Ib), wherein Rlais
met hoxynet hyl or tertbutoxynethyl, is subsequently
converted to a conpound of fornula (Ib) wherein R a
is hydroxynmethyl. 12. A proce§§'as claimed in daim1ll
wherei n the conmpound of formula (VIIIb) is converted
t he co ound of formula (Ib) (wherein Rlais
6 18&@%%? Wh¥Aout i sol ation of the internediate
wmﬁh&{gga anﬁwea%aﬁ bdde tameﬁaﬁtel n R ais methoxynethyl
or tert utoxynethyl{ A conpound of formula (V1)
as defined in Caimbé6 mhlch 'S
3-fluoro-5-[4-(nethanesul f onyl ) phenoxy] henzonitril e.
14. A compound of formula (M 11) as defi \q/ n d a|n15

ich is a co | ect &d orfiN
§"_” ®2 met ho -rérgthyl e5-[4-(IHéthy|su|fo\{
oxy] befzenritril e [and e racem-e—ver si on]

[Q;S) 2-/ert-but oxy-I - Cet hoxy] - 5- [ 4- (nethylsulf

yl') phenoxy] benzoni trol e
[ (1%) - 2- ~ert - but oxy- L-sfre yI@Lhoxy] 5-[4- (nethyl VIII

a

yl ) phenoxy] benzoi c aC|§ nor p ollne salt of 0

[
nmet hyl sul f onyl ) phenoxy] benzoi ¢ acid; tert-butylam ne

I
f
(15)-2-tert-butoxy- I-nethylethoxy] 5-[4-
t
alt of 3-[(15)-2-tert-Dbutoxy-I-nethylethoxy]-5-[4- l
t
(
y

nmet hyl sul f onyl ) phenoxy] benzoi ¢ acid. 15. The conpound

15) - 21 tert but oxy- IyI et hoxy] - _N- (I -methy] -1 o
razoR33- ~ R o
5- 4- ( th | f Sy noxfj'e. \f on

g

o
o /©/ VIllb
% /©/ Ib s

)
3-
on
3-
on
3-
(
S
(
3

[
Hp
yl)

8. A process as claimed in Claim 7, wherein R™ is methoxymethyl or

tertbutoxymethyl.

9. A process as claimed in Claim 7 or Claim 8, wherein HET-1 is pyrazolyl,

optionally substituted with (1-4C)alkyl.

10. A process as claimed in any one of Claims 7 to 9 wherein the compound (VIIIb) is

isolated as a salt.

11. A process as claimed in any one of Claims 7 to 10 wherein the compound of
formula (Ib), wherein R'® is methoxymethyl or tertbutoxymethyl, is subsequently

converted to a compound of formula (Ib) wherein R' is hydroxymethyl.

12. A process as claimed in Claim 11 wherein the compound of formula (VIIIb) is

converted to the compound of formula (Ib) (wherein R' is hydroxymethyl) without
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16. A conmpound of forrmula (1) obtainable by the
process of Caiml1. 17. The conpound of claim 16 which

w0 g00a/0e3pound sel ected from 3-[(15)-2-ter PCT/GB2005/003882

- but oxy- | - met hyl et hoxy] - N-(I-nethyl -|

Hryrazol -3-yl)-5-[4-
(nethylsulfonyl)phenoxy]benzag&de,
3-[(1S)-2-hydroxy-I-nethyl et hoxy] - N-(I-nethyl -|
H pyrazol - 3-yl)-5-[ 4-

égﬁ%?yg%ﬁé{nfg%%%g% ?:Br%ﬁ%%n%%? é(?r% g&eﬂ]ﬁi’) ?R’gfrfiip% t ﬁﬁle_tlpoxymethyl or
tertpytoagadthydy.yl ) - 5- [ 4-
(et hyl sul f onyl ) phenoxy] benzani de.

13. A compound of formula (VII) as defined in Claim 6 which is
3-fluoro-5-[4-(methanesulfonyl)phenoxy]benzonitrile.

14. A compound of formula (VIII) as defined in Claim 5 which is a compound selected
from:

3-[(15)-2-methoxy-1-methylethoxy]-5-[4-(methylsulfonyl) phenoxy] benzonitrile [and the
racemic version];
3-[(1S)-2~tert-butoxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzonitrile;
3-[(15)-2-tert-butoxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxyJbenzoic acid;
morpholine salt of 3-[(15)-2-tert-butoxy-1-methylethoxy]-5-[4-
(methylsulfonyl)phenoxy]benzoic acid,

tert-butylamine salt of 3-[(1S)-2-tert-butoxy-1-methylethoxy]-5-[4-
(methylsulfonyl)phenoxy]benzoic acid.

15.  The compound 3-[(1S)-2-tert-butoxy-1-methylethoxy]-N-(1-methyl-1 H-pyrazol-3-
yl)-5-[4-(methylsulfonyl)phenoxy]benzamide.

16. A compound of formula (I) obtainable by the process of Claim 1.

17.  The compound of claim 16 which is a compound selected from:
3-[(15)-2-tert-butoxy-1-methylethoxy]-N-(1-methyl-1 H-pyrazol-3-yl)-5-[4-
(methylsulfonyl)phenoxy]benzamide;
3-[(18)-2-hydroxy-1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-yl)-5-[4-
(methylsulfonyl)phenoxy]benzamide; and
3-[(1S)-2-methoxy-1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-yl)-5-[4-
(methylsulfonyl)phenoxy]benzamide.



