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e t WO 2006/ 040527 PCT/ GB2005/ 003882 -1- PROCESS FOR
MAKI NG PHENOXY BENZAM DE COMPOUNDS Thi s i nvention

Wb%@bt/(ﬁtﬁs o an inproved chem cal process for nﬁ*ﬁl‘]gmoosmosssz

conmpounds which are useful in the treatnent

prevention of a disease or nedical condition nediated

5 through gl ucoki nase (GLK or K), leading to a
decreased gl ucose threshold for insulin secretion. Such
conmpounds are predicted to | ower bl ood gl ucose by

| "PROGESS FOR MAKING!PHENOX Y BENZAMDE DOMPOURD'S
have utility in the treatnment of Type 2 di abetes and
obesity. The invention is also related to internedi ates
useful in the inproved chem cal process. 10 In the
pancreatic [3-cell and liver parenchymal cells the main
pl as fThisneventiameelatey to ap seprovahchemidabprocess (r Wfiakingldodgounds

hysi ol ogi.cal. gl ucose concentratiogns the rate at...whic
“&%rﬂze_tl AP Bier e L IR HEHER S A et phopefiee] pengiinn mécﬂated
: r
thBhh SO GIX DOGKS, PAdH to o RSt gheEAREieR Bt bl
stdretionatSaclo tompdundpire pyddiatédao lofer blood gheotedby increasing hepatic

| ucose- 6- phosphate (G 6-P) whjch is catalys by 15
cateoiatiigs gufkﬁq@pwés @@pﬁima@ha i itW%@%éﬂffm& ighetes and
o » » 3 . I. .
oSG0, B0 e bl RS0 e hanicy
ptaxess.f ew ti ssues and cell types, nost notably
pancreatic [3-cells and liver cells Shepat ocytes) [1].

|

In t hethe perqreasic Regell aad lives nagenchyrpal celly themeinjasmyy membrane
ISORRA 1300E PRI 0B SRR A
vligtcQUUT2 3ndpoes pcostRedes the arabeae igud radlimitidg to die dverall

t he mai nt enance of whol e body gl ucose honegstasis and
rgfe oh glpese yptake incthess calls. Therals efilucose yptake is fmifpdby the rate of

o di UL Ly ] G
bR o ShAREAE Bhyc Ol RER PVARE G loci B
ghadkinade (GLEOT 1 prGLihad 4 bigh (4-B0mM]) . Km Hymghi@hy amicisnet inhibited by
MODY- 2 patients . results fromdefective gl uc

PQV$iPIP§iﬁ%h CRCENEatioNS l‘?ff}hf@'Pi g] . F@H@ EXDIESSIOR S ]iqn;;gcf t%[ajt}ew tissues and
cggit)&%%'tnioest %t&'ﬁ? f)gn | Lok mSahb grgi 1'{\{%:} é{}iﬁ éﬁe&g@gﬁ&al [g[.: YRR Cells

resu narars oseée

GLLK attivatyQsiratd orditing forgticdtd @ilisatietind tiiepéfre re@ilftes the extent of

actlvatln%.nupatlons of GLK reduce this threshold

glecess indwegdiipsutin agcrstion ang penatip glycosensimthesis. Thgse prpcessas are
[4t] { e ct i vi [ -

oG b 2 et SEVETE b HAEMS oooRRS Ehd Bl ofp Hifdteronal

islanbessey in type 2 diabetics [8]. Inportantly, global

or liver 30 selective overexpression of G.K prevents or

r evel® gee suhdypreefdiiabsienivlatyrityr GrsetDiabetes 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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phenotype in both dietary and genetic nodels of the
di sease [9-12]. Moreover, acute treatnent of type 2

s with fructose inproves glucose tol erance
W E

St imul ation e t' WO 2008/ 040527 PCT/GB2005/003882
PCT/ GB2005/ 003882 -2- of hepatic glucose utilisation
[13]. This effect is believed to be mediated through a
fructose induced increase in éyt osolic GLK activity in
t he bepatocyte by the nechani®m described bel ow [13].
Hepatic GLK activity is inhibited through association

himreatedlubuioniull Bibcdedstdast b mopghs
ARk BRuL 30 P RS RO o8 il Y AR

I'S sugar phos hat e ruc ose-
descibedbgewgi 3t ed by fructok| nase nedi at ed
orylation of . diet ar&nfruct ose., Consequent |

phosﬂ%nﬁm Ghknariaaty lmr@&aﬁe{i augh aseqsiation withyGLdt ragylateyy protein
(GEREEATRE BERIGLRRP bhiblek A o380 HAEOH 6 PROIREe P82 ©

bindhgoio eltkoGL K& Paad idestdthilgse b9 Hisplaceniina bf &tsa;tlgar phtisphate by
contrast to the hepatocyte, _the pancreatic n-cell

f@%@ﬁ%&ﬁégsm;ek (FHX R ﬁ&%ﬁﬁ%téd By frugtrkipase-mediatqdphesphorylation of
ﬁluggfgt C%ﬁ%ehﬂ nttl¥l ('} &ﬁ £ bR ék?fg?’rgz}c%eBthct BEx activity

s 5u strate Picose
1mbgelamﬂexsa numtlaﬁliy\chpmdaﬂﬁlmuém F6Riis dorhinyntdn the positabborptive

S%?es%%ﬁ@;%%ffoh ewqédp ﬁE%Haﬁkfﬂ)f%tlgggm&g{a@ngﬁe fepaiooyte,
th pankRic Bel Bxpebs RN e bikfite FIHLERP, BROEIRER cell GLK

at:thﬁg ib repRlateddaveRvieely Wompawildbilivy dffitsgubshate, gluafsel Smame
pre icted tqQ be of therapeutic benefit in. treat

mgerales nagy-Astivate GRK Ql!hprsdltﬁcgié asthrqugh éPﬁé%baléi“& the @&Kﬁ LKRP

cg"n}%%gt gf@hmlé? %ﬁ&?%ﬁ&hﬁ%ﬁi e{ah)l(ct?cgtrggggﬁ uﬂﬁcos&tlﬁlsatl?n n
bbthatha (vdénapd thealadcross, witeréas medatterfa:d predibeditdnact beldctively i 1n the

nportant in the regulation of ene@gy bal ance and.t
livshHW v, BRI paaesitherprofgp arepredictediohesh élserwaw benefit in

tggﬁé%’g%% c(lJ;Ll?et{%?g rttﬁéigls&égié ch&ractﬁr';%d %g gé%&g\;e lucoae 1t1tlhs%tlon in

boligtisghdscose- sensi ng neur ones w thin the hypot hal anus

L0t 8 AT B oA S n ST e T
bthhlbhu®la £HES 6f BE Ul;aﬁﬂ?ﬁt it %ﬁﬁﬂﬁﬁn%ﬁe e Ql‘ fleBergy balance

ucose l'evefs I's defective a vari et genetlc and
agsl freerdontrolt afifdad intallel tleell 8] m seuocﬁnes baei ueyn $I®$m28]express orectic

saf b scheorpratoes . r’réia K8 DF B L b e Blucose-semsing
I%gl‘éﬁ@é(\ivﬂﬁﬁ%e 1§/pbiRdlamiu§ tHaP4d eithtr ifEbited or 82d3ed BY ShdngSs 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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In contrast, icv infusion of glucose suppresses feeding
[31]. Thus, small nolecule activators of GLK may
gecr ase food i nt ake and wei ght gain through centra

?9@ ©2n 30 GLK. Therefore, GLK activators m&F/GR208§003882
therapeutic use in treating eating disorders,

i ncludi ng obesity, in addition to diabetes. The
hypot hal am c effects will be additive or synergistic
to the effects of the sane cbﬁﬁounds acting in the

l'iver and/or pancreas in } WO 2006/040527

PCTI GBZO 5/003882 -3- normnali si n [u honeost SI S,
nogpalisgng &q\l@a% h@neosaﬁls@b@eﬂe%ebq %m@eteﬁe Thus

PR P B WP RplBFH AR TRpThoRE) B Blroef nbot
Mhkséstapyl Obekily)i s al so expressed in specifi c

enterg-endocrine cells where it is bhelieve g )
cont (B fsrpdsofxpresied in %xﬁc.ev@r%@%qmwllﬁfvhmét is Relicved fo

BB R Gy ol RTe PR U MRSl QRlli depapten
1@“111111&1@%& pslypeptidt)-and SLIPS1 (Glagugob-Liled BeplidR 1) B3m gli-cells and L-

Therefore, small nol ecul e activators of ALK né% have
cgHgirespesHEsly b2 4%, 39 .al hesetpres sraalbmoleqalg petivatost pldpl I may have

B EATESLBRSCUh B Ko R Al g

wdigitas @ obiesequentOofstitiantating GIE @hd SLP! Inseoretion fropeahel l@@tero-
appl i catjons (WO2005/080359, WO2005/ 080360,
epdaorgselds/ 002166 and priority applicati ons GB0423044. 7

and (‘”W ch are
usef ﬁgég&%ﬁd%tap@é%gér{% I C E}oggg_wg e ner aPy{Uh em cal
HET/Gi32605/0021661and pidritPapplidations GBO32B644. R)md (GBB413043.9) we have
xanmple R rret hyl ,. meth

%hgﬁag{i Eg;;lgéunﬂs ngql}@fqﬂ,qek]i psh égkﬂ’ ivajors piiclare @ g{qeéag Igﬁ/émica !
fHFAM (15X O NRARS, - SC2NRARS, - S(O) PR4 and HET-2;

1
R\ro H
N—
X
0
e

wherein for example

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 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;

R? 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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HET-1 is an optionally substituted 5- or 6-nenbered,
C-linked heteroaryl ring containing a nitrogen atom in

- ition; HET-2 is an optionally substltut
Wé?&)&ﬁu@g nbered, C or N-linked heterocyclyl P 4@2005/003332

containing 1, 2, 3 or 4 heteroatons; 25 R3is seI ect ed
from hal o, fluoronethyl, difluoronethyl,
trifluoronmethyl, nethyl, methpxy and cyano; R4 is

sel ected from hydrogen, (1-4C)alkyl [optionally
substituted], (3-60 cycl oaI kyl (optionally

S I YO B2 | ety
opﬁeyﬁﬁal?i;tggﬁ Rﬁgletilg fiftro ﬁ&oﬁﬁgv&)ﬂ cthrt eg' ?Qfa%m&tﬁ )WH)

rma he ero ring -sys

h%ﬁﬁ?d]y’llrm E'gygteﬂns 0, I or 2; provided that when mis O
t hen 1 ; or a salt, pro-drug or solvate
nﬂa@r@df The conpounds of formula (1) are
I\I—Bngt ocycIyI aryl am des, wherein the aryl 10 ring

dl substituted by a substituted al kyl ether and
prvidd Yha® e HOS 0 the€Rts 1 Jf1ese conpounds have general |y
been synt hesi sed usi ng reaction sequences such as those
of & kalis proadrugl of sol@ththereef.l and 2 bel ow. S WO 2006/ 040527
PCT/ GB2005/ 003882 -5 ~O Ov HO Owve Ph~O/ pMe Ph O
OHOHFc S2MB S22 1 Pd/C O

The compounds of formula (I) are N-heterocyclyl-aryl amides, wherein the aryl
ring is 3,5-disubstituted by a substituted alkyl ether and an aryloxy substituent. These
compounds have generally been synthesised using reaction sequences such as those

illustrated in Schemes 1 and 2 below:



-

P,O-~YO / Owv HO/ Ow X PPh3 \ DEAD P, O \0H x
SOI\/E SOzMe LIiOH | P.O-p P,O~0 / HET X/ | ()—|X\ HO
I SOZMe SOZMe Schene | where X is as defi

W(%qoﬁ@f%z-( 1), Pis methyl or a protecting groupC y&@%"‘!ﬁ’o”sz

a trialkylsilyl group. 5 T WO 2006/ 040527

PCT/ 682005/ 003882 -6- 0 OO0 P-0 0~ OMB HO Owe Ph_O/

Ove PPh3 x \ I \ DEADO O—I)((]5-|P001~--(}| Ph) x 0 P,

O-O ~N \ OQzZH P\ 0YO / 1 HNx\ 0 E PhQ

0
Ph 0
~ OMe
(0]
sone ©
SO Me
. Pd/C
P i 0
~ (0]
0 HO
/\)l(/ OMe OMe
PPh,
- —e
DEAD
P< 0/\:/OH
X
SO,Me SoMe
LiOH‘
0
—\HET

P
P \0/\‘/0
0

I=z

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.



LPhJ P,0-,"Y0O COZMe / N\ | CO2me x HN PO / \ x
N OH Rxl _ -B(oH), RZ R3 R3 OCOZH P~-ON x HN

Schene 2 5 The starting material for both of
W&ﬁg@é”g{}it hetic routes is nethyl (3, 5- PCT/CB20051003852
di hydr oxy) benzoate. The order of attaching the various
substituents around the phenyl ring has varied, but in
both routes illustrated, it S been necessary to use
protecting groups (benzyl in Schemes 1 and 2) during
the synthetic sequence in order to differentiate
between 1 T WO 2006/ 040527 PCT/ GB2005/ 003882 -7- thg
two hydgoxy groups in the sgartlng naterlal Thi s
|neV|tapIy i ntroduces extrajsynthetic sb '
HOs S\GS easpshzcost
nd I ncreased waste an
enviyYonnent al i npact, i he producbEARere to be
manwghact ured on  si gni figant scaPe,»QvggmcurrentLy
conmpounds with a simlar general frmil a have béen
publ i shed (WO 2004/076420). A route dsed to thesT

OMe

conmpounds is illustrated in Schene 3. /01-_0 tone
\ Br O HO\ | OB OH Ph2P(tBu) TFA

MesQ,

0
0 e P O
COH ~
P O Y
0
J
? Ph
Ph
. ) 0 /lfijr/COﬂm
~0
/O,co ,Me /\)‘(/ N \N
\[;:]/ﬂ\ o)
@B(OH)Z R
R3
P i /lfii7/c
o)
0 )
N
R @* N
R2 |
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
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\' I\ S0O2Me S2Me PPh, DEAD P,O ~~OH x P = TROVS 0
HET PP O-'-f-OOw DYo x x 'I \ HNHET SOZMe SOZMe

10 However, as shown above, a nethoxynet hyl

Wﬁgﬂﬁ@gﬁiﬁg group is still utilised in this rgétT@.’Bz}éWOO”sz

order for such conpounds to be useful commercially,

there is a need to develop one or nore short,

efficient synthetic routes. have found that the

probl ens associated 15 with the previous routes as

descri bed above can be overcone by using halo

substituted starting naterials and optionall i
thedwa i groxy: seps inghe statias matariak (Thigdneyntably ntradycesexisa symthetic

i I in. r

@ i B B e R Rt B0kl Db R il product
afid RicRE{dVhsE D REvirdiEReARA0 I HaHe HodudER2800/He Gdatfictured on

Addi tionally, certain aspects of the process of the
sighidisanttscalevent i on avoi d the need for use of M tsunobu

o1 veCDhRErh B eoflE il AR Bhcihelfnty e dustiteTwo

2604016400). MR titd @ed tohEdR cOmPORRR tid ilistexgd i Schemd®mzar d
(DEAD). Additionally, certain aspects of the process of

the preseng invention_avoid the 5 need §or use of any
cat @k & hus _piniag_si ndesi ¥ oMe
Me . N 7 . e . .
nimsin he ,potenti al r residue i he
Pd(OAc), —
TFA
Ph,P(tBu)
SO,Me SO,Me
PPh,
DEAD
P\o/\_/OH
X
P = TBOMS
i Ps 0 oM
e
/\Xr N V X
AU e —

HN
SO,Me

SO,Me

Scheme 3

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
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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According to a first aspect of the invention, there is
provi ded a process for making a conpound of fornula

JOHHET-t ITXH \ / OO (RZm(
wé%\%%/oﬁ‘f‘%zess conprising a) reaction of a conpkgﬁ/(fgl’gp&”}o”sz
formula (11) XZ X~ X3 ( 15 wherein X1 is carboxyl or
precursor thereof, X2 is F and X3 is selected fromF,
Br and OH;, wth: i) a conpougd of fornula (111) by
nucl eophilic aromatic substitution of X2 usi ng a
suitable base in a suitable solvent, "OH X 20

.‘gdktl()ﬂ&fg’; l%él’g%l_% a@?% r%?ﬁ!e gﬁgﬁe&eoq tﬁeo reSfegtrlHy%lllaqu 1‘}0&9 ?rle%ee(? R)g use

ol Ml tsaabiRiohditiofsQPPB;, Al gﬂ‘zbdidarb@(yfﬁdt@(DEiJB)')Qﬂﬁdh giddtahdesirable
WO 2006/ 040527 PCT/ GB2005/ 003882 -9- ii) a conpound of

by diredct (E’(@)}’hﬁwnﬁ usd Saping maierialp M‘Etal wtegudwplo@xpn dpgard
BEAH. RgttoneR, SrBpoRprellbrtuitbieiy e el oveflion AP Rpe

ne€bfok LY of any GER)ythdals catalysts, thus minimising undesirable waste and
minimising the potential for residue in the product.
According to a first aspect of the invention, there is provided a process for making

a compound of formula (I),

1

RTOQ_{;\
Qo

(R*)m (R)n
@
said process comprising
a) reaction of a compound of formula (II)
X X'
x3
(I

wherein X' is carboxyl or 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,
R1\|/OH
X
(1)
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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(R3 5 (1V) wherein R2, R3, mand n are as defined for
formula (1) and X4 is OHwhen X3 is For Br, and X4 is

' group when X3 is OH b) where neces
W@&W@@?gn of Xt into a carboxylic acid; and g?'i'/)(;moosmosssz
coupling of the carboxylic acid group to a conpound of
formula (V); HZN- HET 10 M and thereafter if
necessary: i) converting a chpound of formula (I) into
anot her conpound of fornmula (I); ii) where Rr is a
protected version of hydroxynethyl, renoval of the

rotectl a = drug. . and/ on
O . L B S P R
WGl dolvent, 6FWHRH X i9Br, uBAFIebAdifidns suitibld fr an Ullman ether
hydr oxymet hyl', net hoxyrret hyl or nmethyl; X is methyl or
readtiph; 20 R2 is selected from-C(O NR4R5 - SOZNRARS,
-S(O PR4 and HET-2; HET-1 is ab- or 6-nenbered,
C-linked heteroaryl ring contafning a nitrogen atomin
the 2- position and optionall or 2 further ring
het er oat ons i ndependent bd fromO, N and S;
which ring is optionall %mb ted on an avail abl e
carbon atom or on aring nitrogen atomprovided it is
not thereby quaternised, with 1 )2 substituents 25
i ndependently selected fromR6; HET-2 is a 4-, 5- or
6- menbered, G or N 1linked h@Verocyclyl ring containing

herkin ol sm ST 1 SR S0 IFBUALLAN i SBOURDRbcR or B

ﬁg&@ngng%r?&g?when;@lé)@H onal 'y be replaced by a

rein a sul phur atomin the heterocyclic
b)l ng whmg/n@pssanyneddvyrsba ofXi' dlits @ darboxydic8¢id) amlr  S( O) 2

o RapPe dasiab e Rk 8D i a piphnd pf Bm8 OV

substltuents [ ndependently sed from R2; 5 R3is

sel ected from hal o, fluon.pnei; di fl uoronet hyl ,
trifluoronethyl, nethyl, et hy

V)

and thereafter if necessary:
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;
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(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 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 -CHj,- group can
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A

and cyano; R4 is selected from hydrogen, (1-4C)alkyl
[optionally substituted by 1 or 2 substituents
| n%@@@g% ently selected fromHET-2, -OR5, -SO
cl oal kyl (optionally substituted wt
selected fromR) and -C(O NR5R5], (3-6C)cycloal ky
(optionally 10 substituted with 1 group selected from
R7 and HET-2; R5 is hydrogeniwt (1-4C) al kyl; or R4 and
R5 together with the nitrogen atomto which they are
attached may forma heterocyclyl ring system as

i o S
PO b sl o7 -CON Pl PRI pie A6t R HotploRfip ring
nidy opEpadlipbe, oxfdised ® aSKY) B(SUDR(gtoupCvhickying is optionally substltuted
am no(.1-40) al kyl 1-4C) al kyl ang no( 1-4C) al
e PYISPIA tom T HSE Y R O OMEROH Iqspendant selgstedfrom
R7s 2-pyridyl, R6 may additionally be carboxy; R7 is

sél ected from OR5, (1-40Qalkyl, -C(O(1-40C) al kyl,

RGY S@IedRiBom bdloAfh)oabdriethyi( dlﬂudaﬁ)mﬂiyj/ Itrifluoromethyl, methyl methoxy
aﬂadroxy(l 4C) al kyl and -S(O pR5; 20 HET-3 is an
FY#Wed, 4 to 6 nenbered, saturated or partially

RIS CALACH itn BB BEACYCAalion (obibhalGRu B B (6 el
mﬂe@emﬂy séieiﬁﬂbﬂmiﬁ BIETY2,SORCISHRS, r(lﬁml'l)cyclklabdyﬂ(oﬁtlonally
- group _can tl ona

sibityiod 2t LR RSEISRE Samhg P b INE T e PRy sivayoo! Cpfonally
AP AP itH lkk‘f'o efébéggrohq{aanﬁ 1-9r S(0)2 group; which

ring 1s opti y substituted on an avail abl e carbon
lbsrlshydrommt(hﬂﬁbaﬂcy% by 1 or 2 substituents
ingjepenglently selected fromRs; or HET-3 is an

R’ jand 84 fogrthee ik thecitragsa atom teavhich they ere aftpghed may form a

t t d het t I t 1
el RaE T HEE st betred WlEEdon Ch the 11 nking. N at o
RsInRepsaestyscheles tomtl1 LM, b a@@rdﬂy(m%mw (P-4C§§'Ifoxy(1-

group can optionally be réplaced b and

Akhelkel, ﬁldacnmyts{@op(w@mncyi étmlac2>(rlr4@a ly \fhbﬁﬂ%dmamyl_oﬁMC)aﬂcyl
ro ; 1 C rin 'S
cﬁ@%ﬁﬁ@kﬁ%ﬁﬂﬁb@%ﬁ)@ﬂg%‘ﬁ% )avgl I ggl e carbon o?
i d |
dH WRAGOBRT AL QEJpszy]l V\d’ wﬁdanggg%ﬁ%%?depen ently

sel ected from 2006/ 04 05/ 003882
R'jig SGlETedBfer—@aR Al af@)artbyibé}(@d(lm(aylm eC(EANBr &t ga4@)alkoxy(1-

u t.ed.h cyclyl ring, optionally
@ﬁ‘ﬁ‘&fhﬁ@’@?@@%@@%"ﬁ@@@n atom (in addition to the
HETRKIi5en N-iaiked)4 to\6hifidnit ofedd satnretdd or PareisiBy &ﬁﬁ‘tuﬁal%d' efRddy¥lyl
be replaced by a -C(O -; whi ch ri ngl IS optiona

ringeptiqnally eontiining i oz Lurthep heteroatops Ringddition foige hn%mg)m Fom)
1ﬁde§)%)(§enlt1§l Y8R ed §J)[g 6, ?\fjarfdr§ @h@%ﬂ{ 2Xn2 EIdOuBa%an 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(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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5 R8 is selected from OR5, (1-4C)alkyl,
-C(O(1-40al kyl, -C(O NR4R5, (1-40C) al kyl am no,

N | kyl am no, HET-3 (wherein said ring |
wOUAIRT ed), (1-4C) al koxy(1-4C) al kyl PLTIGB2005/003852

hydr oxy(1-4C)al kyl and -S(O pR5; HET-4 is a 5- or

6- mnenbered, G or N |inked unsubstituted heteroaryl
ring containing 1, 2 or 3 rifyg heteroatons

i ndependently selected from0, Nand S; 10 p is

(i ndependently at each occurrence) 0, L or 2, mis Q

s 81 mpribered BisSlic syufaiets by Shssbiiaten Bpeibpd ring
?ﬁdn)allﬁ%htélh Mefrihé& o gﬁ%@h SOt additidai th t&?erhn?fr%?ﬂ gtﬁgf),t\pherein a

he preferre or der endi ng on the nature
-CHp groupwanoptidblly be Rplazedibyé @(ﬁ))-x&/hldmngsh optionally Shistétnted on

5V @'@nc{mb;l'l '0% %iv?gqnf qt%%l by fgbéili‘{egése cted hn@f#y afﬂg"g’m
e oo Bt RS e

di(1-4C)alkylamino, HET- 3 (whereln said ring is unsubstituted), (1-4C)alkoxy(1 4C)alkyl,

hydroxy(1-4C)alkyl and -S(O)pR>;

HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroary! ring containing 1, 2

or 3 ring heteroatoms independently selected from O, N and S;

p is (independently at each occurrence) 0, 1 or 2;

mis 0 or 1; and

nis0, 1 or 2;

provided that when m is 0, then nis 1 or 2.

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

X X
(1) R\_© X' V) RL__O X'
Q" o ey m oty

X

(n Vi X° 0 (vm)
(IV) (1)
\ 2 1 / (RZ)m@
X X 3
(R™)n
(V)

gy T @« =)
iy ®n
U]

(R*)m (R)n

Scheme 4
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-12 Certain conpounds of formula (VI), (VIl1) and (VIII)
are novel and form separate independent aspects of the
invention. Particular conpounds of fornula (VI) where

WQROYMAS2] acursor to a carboxylic acid i ncl ud€T4B2083e03882
or nore of: 5 3-bronp-5-isopropoxy-benzonitrile;

3-brono-5 - (2-nethoxy- | -methyl ethoxy)benzonitri |e;
3-brono-5-(2-tert-butoxy- | -pethylethoxy)benzonitrile;
3- br onp- 5- (2- benzyl oxy- | - net hyt et hoxy) benzoni tril e; 3

-bronp- 5 -(2- (triphenyl nethyl)oxy- 1

- met hyl et hoxy) benzaonitrile; 10

3- br éféﬁalsse@ppm ah§oamalay(Vh (Y Byand (VI asg neveh asd foma sersrate
Jirile: 3 -5 -(2-allyl -1
1@&%{34}(@P€z{lﬁ%§syc}f6€%fzﬁg§qt Fi I(e. aFu?r/t g)é?r/ particul ar

conp@anidslapEonispuitd 6 foivhyla (W ner$1X i i6 a Prepiu6ito a@arboRylR: acid
.carboxylic acid include any one or nore of:
inclydechnls oge prmesstaioxy- | - et hyl et hoxy) benzonitrile; 15

3§l§r§{r1§h6{s§ér%§@l&2[%§%&l{&?gﬁy-| - et hyl et hoxy) benzonitril e;

oxy-l - et hyl et hoxy) benzonitrile; 3
~BroMET5-@-hethbity- 1 RieeiNdthaxyhben)dshityite; |

- et hyl et hoxy) benzonitril e;

3zbremerio2stertbutoxy rlamgdy lshprkuhsnzeniftile; et hyl et hoxy) benzoni
trile: ] 5 L oxyeal.
35[(%'9 h}%sg@ﬁoe%%lg%%eﬁ?}&%@g}})%ﬁ@w%’cuI ar conpounds of

isroniol 522 (MiphewdlaiethyX§dxy-3-nietipéthonyybengormigile] i ncl ude any
ne or_ nore of: 3-Dbrono-5-isopropoxy-benzoic acid;

f2 3
3gbrem9r§o(256t(r@yﬂmmybwyﬂénﬁwlé&hwm@mm;@néci d;

- 5 -Lert- o et hoxy) benzoi ¢ aci d;
g@%@gb%? F%%x%gl@gﬁl%%wbiﬁ%ﬁ%l et th/ benzoi ¢ acid;
3- br Guphé-patichlar cahpountines foychyio KVE) whert Xiyis @ preousspiwnz oi

c.acid;
carex Pl ipdudedmyApdr 8195% ey | oxy- | - et hyl et hoxy) benzoi
gb m(ﬂ%(%ﬂ% By lﬁﬂé&l‘f/‘??’fy&%?“ﬁﬁ’/‘f‘g%lﬁoxy) benzoi ¢ aci d.

Forotioes-(2ptarttbutoxly sl-ethylathoxy)blenzoditrilegr mul a (VI) where X
Is a carboxylic acid include 30 any one or nore of:

33brgmgrin(2shenzylaky-ksiylsthauyibeneanityley ) benzoi ¢ aci d;
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'isa 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;
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3-brono-5-(2-tert-but oxy-I|-ethyl et hoxy)benzoic acid; f

"t WD 2006/ 040527 PCT/ GB2005/ 003882 -13-

- br -5-(2-benzyl oxy- 1| - et hyl et hoxy) benzoi ¢ aci d;

W‘;ZE‘F@%ZZ (2- (triphenyi met hyl ) oxy- | - et hyl et hoR§isIRy/03882

aci d;
3-brono-5-(2-tetrahydropyranyl oxy-I| - et hyl et hoxy) benzoi c
acid; and 3-bronp-5-(2-allylgxy-I-ethylethoxy)benzoic
acid. 5 Further particular colpounds of fornula (V)
i ncl ude the above particular conpounds as single
enantioners, particularly the (1S) enantioners. A

3upmpddZhenedonyo Lrgtayisthoxg)baaaoic 30ld;1 ) is 3-f1 uor o- 5- [ 4-

t L .« Particul
e R e D BB HHSTARRY e acias e 1 cul e
33orbind-3) 2 2etiatiydropyrahylory-Nyetinlditoxy)bebzdidadidmeinty | sul f onyl )
phenox benzonitrile [and the ,  racem c version which
3rl§'0@p§yo(]2vglly{qx¥ﬂ -g{ylethoxy)benzoic acid

?Tet( ﬁ}f Pﬁéét? %gﬁ(l}%/%]f 9&%%11?&? {@ﬁfﬂu‘l; (V13 d¥FelaB BReVabbive particular

enz

cOmpund} a@singlt bmtyiomersppdititutirhoky [ 1S) ehahtioneishy| sul f onyl )
phenoxy] benzoi c aci d %and the .racem c_version which is
al so Avariqudas campound of formula (VII) is 3-fluoro-5-[4-

-4~ - -5-(2-nmeth -1- 15
Gl RRCHRBRMCkPRUBlAgRA YY) - > (2 et oy
3-[( Pﬁ)ticﬁlat ﬁ)ﬂpdﬂﬁd@%ﬁf@?nﬁﬁ(“ﬁ]) atehoxy] - 5-[ 4- (et hyl sul fo
n enoxy] benzonitrile; an -
S| Bpedo b T gl e s reishiem heporo heraapital (an the
oS NENG U REGE Oy A 3 (A lech Ry . By P CRAUAGRY. 1
ethyledpxpibexaohithle];4- (et hyl sul f onyl ) phenoxy] benzonitril

. O ) .
3§E(_tﬁ?-i?@raﬁféﬂwm%hy[l%hf(%ér{f}r(gmhﬁ/&mf?symg@ew@aﬁ% aeid [and the
r%‘féf“?‘i%‘irﬁ‘%‘f T S Rk B S T R I O o
rhetipH ethoxy Jbbazoroatid]y i | e;

T TR e R
3J—[(IMQYtLIﬁft&@XMnef@IehfoxY]BS-[4-(mcthyl_sTlte’qnylgghenoxy]benzoic acid.

(met’hyl sul fonyl ) phénoxy] benzoni tri
3- [ ( Foithe particplae egmpounts o fthy formmlat( HiDdn¢lode/gny g o1 osst df:
.sul f onyl n nzoi.c acid 3-](1
B R M PR e DT TG oxy] - 5- [ 4-
A [iRpropoRHLS- PRt BNRIMRKY D IHRAGS Thdnbit 8sid,
3-[(18)-2-benzyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzonitrile;

3-[(15)-2-benzyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic acid;
3-[(1S5)-2-triphenylmethyloxy-1-methylethoxy]-5-[4-
(methylsulfonyl)phenoxy]benzonitrile;
3-[(18)-2-triphenylmethyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic
acid;

3-[(15)-2-tetrahydropyranyloxy-1-methylethoxy]-5-[4-
(methylsulfonyl)phenoxy]benzonitrile;
3-[(1S)-2-tetrahydropyranyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic
acid;

3-[(1S)-2-allyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzonitrile; and
3-[(18)-2-allyloxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic acid.
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3 -[(1 S)-2-tetrahydropyranyl oxy- |
- met hyl et hoxy] - 5-[ 4- (et hyl sul f onyl ) phenoxy] benzoic 30
aci d;

WQ 2006144523 a1 | yI oxy- | - net hyl et hoxy] - 5- [ 4- ( met hyCEIFE0F03882

) phenoxy] benzonitrile; and
3-[(1S)-2-allyl oxy-1-nethyl et hoxy] -5-[4-(nethyl sul fonyl
) phenoxy] benzoi c acid. WO 209@&040527 PCT/ GB2005/ 003882
-14 A further particular conpolund of the formula (VII1)
is 3-[hydroxy]-5-[4-(nethylsul fonyl)phenoxy] benzoic

vor sPoibRpasiapl sypnpg o g daa (VIS is ) (P10 EC €S

| - - o
3&2@%@0?&@-{ yi %y@f’ﬁylﬁn‘t@{}%’%@eﬁ?‘é’)ﬁ?f’) phenoxy] benzam de.

5 SuiA paticularzbmpsuddaf farimila@) (praedgduepsion) $€3H (L 5)-Prart-Baatbxy-
a hydroxynmethyl group in Rl re any of those known in |
Irpeulethorelr M § el Hpypiep sl C oty nioey ingenesyihpppasmide.
"Protective groups in Organic Chem stry" 2nd Edition,

TW Greene and PGM Wits, 1991). Conpounds of fornul a

(11) Sanablaiaiesdospiofactiigiregisiusgl 9pestas athgdrokgneaderdyp in R
met hods, 10 known in the art, froamthe comrercially
aga Ay of thase kpayyhindbe at fos prtecting prmapaleobel (ssedfer exariple| e
« X . Llpdl . SH v,
BRERe B g ks Blion T Stebnd e 400 Wil 1oon).
CGompsundsof forntuld {I1),comeinmgl such protegting grougsvan e matidpy nethiods

tetrahydropyran-2-yl; such that the 15 preferred .
kagwp dutha artdion the ﬁamaler(cva“ly)avs#a@le mﬂpanpivp%amwnﬂmalsador

1. e Ry . QOOH +0"T X I X A further suitable
ep%ggﬁgcgthlerrllg(lgrn{gu 1is an allyl ether. 40 »~ OH In one

aspeg_L' QHert-butyl ether: X is a preferred
pr ot Qi ng group. These protecting groups nmay be
renoved at' a convenient nonent in the synthetic

Further suitable values for protecting groups used to protect a hydroxymethyl group
in R' are t-butyl, benzyl, trityl (triphenylmethyl) and tetrahydropyran-2-yl; such that the

preferred compounds of formula (III) are:

Ph
' OH OH

(Oj\o/\)((OH /‘\O/\X(OH

A further suitable protecting group is an allyl ether.

oo

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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20 sequence by nethods known in the art. For exanple, a
benzyl group may be renoved by hydrogenation. A trityl
p or a tert-butyl group may be renpved by treat ment

Waﬂ?%/‘)“%ﬁ@d Sui tabl e acids or acidic conditi oRET/GHR2005/003882

renoval of a tert-butyl group are, for exanple,
treatment with hydrochloric acid in nmethanol, or
treatment with anberlyst resin, or treatrrent W th
fornmic acid. WD 2006/ 040527 PETY GB2005/ 003882 - 15

Sui tabl e values for X1 as a carboxylic acid precursor
are -Q)ZSl 4C) al k -CHO, -CH2OP (where P is

sui t Shitab wedu@cfon gasgwath@)ryhtmmecursqrrarm&QxﬁbﬂG)ﬂﬂlwl -CHO,

I F th t abl
L0 (o s Riigb i ioe vl &e PttpGuli) S Ted helo
and wﬁhﬁértsaﬁzcm@réhyés ard AT, EE ¥y Ao Ad @AitRemetRyISUI t abl e
conditions for the process steps a) to c) are given

bel oRreferesowaduiss steayyany andSuflecipmethylo partienlarlyf eyano.
nucl eophilic aromati c substitution reactions are known
in the art (see for exanple Advanced Organic Chem stry,

M B Sfititle Sondlithdas € the ﬁr@&%g ste;%QlWo c)atdilél elew, Chapt er

13, pg 850); generally a polar aprotic solvent is

Psodessaitérea)i) 10 Buitabscalvohts fafi nmebhghllﬁwnmaﬁlmbgtmm)q reactions are

KSpVRibe R e de et e e Asbaees el B ien I B ni § ar

(&&9%01 ksft'lQBﬂntan ¢Hagteal 3, pfgcslso;s geterdIBaGHolR AProfb Soliéf isidRable,

for exarg ) |nor ani ¢ bases such as pot assi um

foraxomplet rﬁe@wﬁommnu@w& &-metbylpymolidjmme @SME).J or gam c
15 Nor
BRRETR DR Lor g BT DRy S8 oy g of those

1Gawh ANEE Art 5 RER Seactids ran@)ncluué S xamBl e in6fafic a8 Sudhls
this reaction when X3 is and X4 is OH are general |

mw@%@rn@e@@natgé@dubwebonm sgd@lpl hydrifle anghorganiebasephiugh ag lifgium
and the base is lithium
ARl el

Si |l azide. 20 When X3 = Br, the reaction is

an UMdrasuitadacthe elivent islIDMFad tease ia potatdien cabekiatd. ONs
required to carry themout are well known in the art
(see for exanple K Kunz, U Scholz, D Ganzer, Synlett,

P’rI gc%gs sté 533243§mta ﬂﬁ‘mgﬁ% ﬂop&%r&&% ﬁﬁgﬂ?‘z%ﬁ( é%fl are

g@nﬁlly)o&osdliéd\tﬂed abévebyaepa)i), MoreRulldbly ahe solvelnt SDNMB hnd the
S L Buck Am Chem Soc., 1999, 121, 4369-4378.
basg ‘@é‘ﬁé‘r“ﬁthVm@EW@&‘ﬂﬂZ@econdl tions are use of a hi gh

boi | iyl S v 8Pt d QhetRAIH ﬂh‘hgﬂ& HGton: s h%eagﬁ A& tif'co FdlthIlS

DVBO, usi'ng a ‘copper or um cafa yst, or exanmpl e
reqyiredto carnypthem 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, J P Wolfe,
J P 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
() 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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(1) chloride, copper (1) brom de, copper (1) iodide,
copper (11) chloride, copper (Il1) bromde, copper (I1I)
i odi de, copper (11) oxide, palladium(ll) acetate

WO 2000/448527y | | deneacet one pal | adi um (0), a i gaﬁGTfQ)é)erW@:‘ssz

catal yst for exanple 1,10 30 phenant hroni ne,

neocuprine, a 1, 3-di ket one,

racem c- 2-(di-t-butyl phsophin %-1,1‘- bi napht hyl ,
2-(di-t-buty|phosphino)biphehg “or

1,1 -bis(di-t-butyl phosphi no)ferrocene, and WO
2006/,040527 PCT/ GB2005/ 003882 -16 a base for exanpl e,

3 brse fusxampladeareanie Rases sysh pRBARSTINILCAFIOBAlS: CSTumRoRpte and

g Y e L

t he rrvaekdngle theyedetion magbe ta@dudted MNWRVIPssingccopper{Brchiotijle as

chloride as catal%st, _ _ )
catayss, 262.6.61toteametyi3,53heptanediong as disenfkand sesinm atponateias base.

cesi bo 4 . = o1 ' .

" cavi MEEK oo oM. End . RAP Ry $BEH i hEteCpti Rl pibsfhution
re@@dhiindimilsrlp tattieBdt ¥n £ aitabledol@etit (ndimallys &l pbdlabaptotid kichrk
]gb%r mal |y a 60I ar aprotic) such as DM~, NwWP, DMSO or

, NMPné')MS &5 DMA ¢ping 3 bpssrsudsaspeiasHvp Garkorate, sediim parbonate

&Rt BrgPle RBROMIN pIE], SRBENRAIORA" ot Al Wup, are
fox axpipte b, anespRgydndt@yRrd Nos yhiaibly, XV £hatelipkefatably fMééro.

is a halo, preferably fluoro. 10 Process step b)
Sui tabl e condi tions, where necessary, for conversion of

: ar bo | 116 X . 1
PocdsPafa b o e OBt e delierftor dmvepsion of X toa
ofrbaxglie adilDareax falwison usi ng for exanple silver (1)

xid odi.um t ungst at e/ hydr ogen 5 peroxide; X is
)-% ?ao‘gbﬁﬁlégw%ehs‘@ ELHERYSGRY O&g?ﬁ‘??dependi ng on

r at i. . ) . . Qi
R B GHO RS Rittofor Pt SivelF) dnideh W oty ogen
pookiden tungst at e/ hydrogen peroxide, X1 is CN

drol.ysis, using agueous or organj.c solution of an acid

gir/wb&s'le&z =fd<9pr°é%s§%?cen31§9nsa@@é&9§n THRIRICEWRECSTAER tpegpd are

. . . e e . _
YRR B, Y070 Bk daon, Ry LRI maancse (V) ovide, soium
wmogdtate/hydragangperokide, s net hyl : oxi dati on using for

Xa ot assi um per manganat.e X . i s _hal agen:
R BiRh Rt scain or g sclvitrog A 454 Gboqsp for cxample
fdﬁ@éﬂ%lhzdfbtﬂ'd}ié’ heill b AjudBils sodiifh IRFRRER sdhugmyde 25 1t will
be undérstood that alternatives to the above

X! lisssiflnatomethyt strdig 2 for exdmnlé canasntrated 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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wel | known in the art, may be used, particularly where
the skilled person woul d understand that alternatives
woul d be preferred due to the nature of the

WO R8/940%Ent s present in the conmpound. Pref er R¥GB2R05/003882
CN and the reaction is carried out using sodium
hydroxi de as the 30 base in 10% water in ethanol as
the solvent. It wll be understood that the resulting
acid nmay be isolated as the fdée acid, or as a salt of
the acid, depending on the conditions used. A salt may
be used dlrectly in the next WO 2006/ 040527
mT¢f®2m©5¢s&0$m be canvested (fondxample ip sisd)de the free apidyusing

yerte e in situ) to the free acid, usin
ﬁ‘iof‘?%'dgmqmﬁﬁl% in the a)rt Particul ar salts of )
c 0 np%%m&fsaﬁswmyﬁ@odnvb bf formie '(VHi’S]wHe& R garck®¥y¥ylictacid may

acid may be alkali netal salts, alkaline earth netal
bradlkali metaksalts, slka.hndweaaihgmlcsalmumslts withcorganic bases; euch asBmines.

P fralfs fE o Bhgime 150 Rl amEe B e 40192 terv-butoxy-
ﬂ—nﬁﬁiﬂlﬁtﬁcﬁ@PQ)f¥-](m5rh¥rl§ul@d@l)ﬁﬂén%ié}l']5Wic)a@ﬂeﬂl@?éﬂahﬁﬂfaﬂ'y%e tert-

, horé particula e tert- butylam ne salt
Prtplemine sef.ep c) sui tabl e conditions for coupling a
carboxylic acid derivative to the 10 heterocyclic
am ne derivative of formula (V) are well known in the

Probess kep cPstablk @onditions Y6t doGplaiy a2aftoRPlid AIEdervENd t0%he
reaction, such as a carbodi|mde coupling reaction
pféqarp@fch@ gmmetdquvatlve of formula (V) are well known in the art, for example,

ﬁy grs d qrgegfgr l@%ﬁ?@%‘%ﬁf 8(?%11}1% ﬁeé'xgttb A g\éﬁéggg?rb(%umlde coupling reaction
gérmbd/bvﬁmr(@nﬂmetdylaﬁdoﬁrdawa)ethﬂcaﬁ\b&iﬁhﬁ@dqiﬂr&ﬁlovﬁa (EDAC) in
such as DCM chl orof orm or DMF at room tenperat ure,

ﬁlﬁp@eﬁmp iof ém}etlwlqmin@mfr@meﬁnPh@zecﬂuéat(lwlyeniswhr#s BCM
fh%ﬁo i Or P’S{}too%l{grg%ez%?tﬁ:e zﬁ{)n{a? %%Hpc%fb%ﬁlgfdﬁnu&&ole (CDI)

on in oxy group

med suitatile solvent authais TEHIFC kevm &ﬁlpblyituré @action with oxalyl
chloride in the presence of a suitable solvent such as

DCM  @heragiirsyia whighcbe cubaxydia graup ds activted iorangridbioridy iy
%Qétfz)n% h?‘%agﬁ dé {180 @%seﬁ@@ aesqlgémlé Ebient ﬁﬁmﬂg ﬁw,oafnd where
or mul a int n a as

e presence o ase, suc
nafcieﬂhiy)daalmmanmunmf DMF n&he adid ehléhﬁne&ah tlehlbe resoted evith a
et ween 0C

sRpounpEami e VY bribs Presmee 3%459%? § totb e or pyriding i a
AR SRR o CDldind B 2 érmRJ] o SA0CTh 3"

room t enper es of protecting
grou phefened\/bondmdnb forgirbces S aWSdafboayldIrmafaSob(CDI’) rinrakuicable
and eve tu ggdepr otecti on) see T.W Geene and P.G M
Yt suchas dE et {ROTCBREREUTS,

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 (I to
(VD, (ID) to (VII), (VI) to (VII) 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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25 Organic Synthesis", Third Edition, John Wley &
Sons, New York, 1999, In a further aspect of the
invention, there is provided each individual step of

WO RBe06/04¢53% ess descri bed above; that is each ofP?W‘éBZOOS’OO”SZ
conversions of conpounds of formula (I11) to (VI), (I1)
to (M1), (M) to (MIl) and (M) to (MI1) is
provi ded as an individual i pendent aspect of the
invention. 30 In an alternatiVe aspect of the
invention, when X is CN, step b) conprises a partia

hydr ol ysi.s of to - , and step t hen, conpri ses ..
deBAgivE Abtormula R whﬁsﬁgé\ilgg;% S R P SR Bhi990; L paladium
0\5’/&[&%&&,@#003882 -18 derivative of formula (IX),

e a

rein 0 is suitably chloro, bronmp or iodo; using

pal | adium or nickel catalysi Malo HET-1 (IX) 5 1In
a further alternative aspp e invention, X2 is
hydroxy, and step a)i) is 3 d out using a conpound

of formula (X): R /LG X (X—10 where Xis as

her ei nbefore defined for a gﬁgpound of formula (111),
and LGis a leaving group such as halo, nesylate or
tosylate. It will be appreciated that this nucl eophilic
substitytion reaction cauyses inversj,qn }g& t he .
st er &b2 REthes plfepnative agpect o thednveation, /e 1Hhydsexy andsten ) is
ofolpac] . H?m ({.abl e conditions for such
cr eac:aiug%éﬂgan%% e (?ﬁié%%%lg§?fd pol ar aprotic solvents
such as DMF, NWP, DWMSO or .Land a base, for exanple
an 15 inorgani c base such as[potassi um carbonat e,

sodi um car bonate or sodi um hydri de. For genera

i nformati on on such SN2 reactions, see for exanple
Advanced Organic Chenmistry, (XM B Snith & J March (eds),

001, .5t h Edi.ti.on, ter 10, p,389. I i
R Kt TP S g nsolporRit ooyl ek 7 EEF 6 eaPing
grotipt SUEH aFIRAIE GhesyldB or todylate. RWill Be apifecitfEhht thRRueclesmalinnd
of ‘formula (11)"is 3-hydroxy-5-trifluoronethyl -

stibstisitisaeactipe causes invessioreef the gersochemistymitr s shitalentre present in
e éorrrnuplo%ncg b ?orrlnﬁla%)_d. 'SUR58 onat NS r R s QHRRE RS E B etude 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, X’ is selected from F and OH. In a further aspect, X°
is F.

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

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

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

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

in Scheme 4 is (I)—>(VI)—>(VIII), as illustrated below:
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In a further aspect the conpound of forrmula (I1) is
3, 5-di fl uorobenzonitrile. In another aspect, step a)i)

IS ried out before a)ii); that is the sequence as
woraliinss

in Scheme 4 is (11)-*(V)--*(ViI1), P.d/GB2005/003882
illustrated bel ow. WD 2006/ 040527 PCT/ GB2005/ 003882
-19 x2/ XR OXRO/ X\ xx\ (I) YI (M) X30
(viirt)y (1) (Rm(Rn 1In ar_12§[1er aspect, step a)ii)
is carried out before a)i); that is the sequence as
shown in Scheme 4 is (I1)-*(M1)-*(M11l), as

il elow Xz Xi x2 x" R\, /0/ X [ 1, " x
x3 X YMRAR2)on 5 (VX)) (R AR FX)n In a
prefe aspect o ventiqp, the nd of

for mul™3 is 3,%- or obenzoni fril d step— ()
a)ii) i carried out befjore a)i). In a furlther aspect

of the invention, thegpex®s provided a procgsgil)or
maki ng (@ conpound of "formula (Ib) [illust ed in
Schene 5], said process 10 conpri siAg: reacti on of
di fl uorobenzonitrile (l1la) wth 4-nethan f onyl phenol
to give the conpound of forrmula (Vila); (ii R’r);eaction
of the conmpound of formula (VIfa) with the conpound of
formula (ma) (wherein R is methoxynethyl,

the BERShebAsntth Bo R Ot earay SRR Wi EsR h by iel shown
infRh&thd 4 id (ﬁ?%ﬂbWIﬁ?aﬁﬁH&?ﬁ%@_&ﬁw:f ormula (VIIlb);

reaction with a "heterocyclic amne to give the

N :
conpound of  for mibd (15, X RYO X'
X
— — —
X’ o)
(1) "m & m@
3

(Vi) (Rs)n (V1) (R)n

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

In a further aspect of the invention, there is provided
a process for making a compound of formula (Ib) [illustrated in Scheme 5], said process
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
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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and thereafter if necessary:. i) converting a conpound
of forrrula (I'b) into another conpound of formula (Ib);
V\,here R13 is a protected version of

WQ@}}{}P fkthyl, renoval of the protecting grou’f)(,:T/GP?'?o)smmssz

formng a pro-drug; and/or WD 2006/ 040527

PCT/ GB2005/ 003882 -20 iv) form ng a pharnaceutically
acceptable salt; R\/OH F \_ -g OHF 1 \ CNIlla |
RlBO\CNFOHaoSIOO ais, Villa 0 HO la
HETlROEBR'iO\,I\NH—HZN-HETl\O—IIO~\O

\ VIIIb, 0OS ~jib 0 0 he 55 1In this aspect of
WN%“PW@WF‘W%‘U}CP%?VF’W%%F b et hoxyrmet hyl or

tertbut oxynet hyl (as a protected version of

hydr oxynet hyl ) ; HET- is pyrazolyl, optionally
substituted with (1- 4C) al kyI and/ or Rtdeosonpound
(VI1Ib) is igol dasa Inafuther as,pect

Cil NV enti is o d a p? gess as I‘rernﬁ
i heme 5§ ein the cund of orrrula(lb)
wh in Rai s‘“—f‘hoxymet hyl
F Jogl o
o)
Ila S %

5 Vila -8, VIIIa
0

| : * :
R&A_0 - 0 OH
b Q* HZN_ b @*
0 = S
/@/ o VIIIb
O W

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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tertbutoxynmethyl, is subsequently converted to a
compound of formula (Ib) wherein Ra is hydroxynEthyl

5 enbodi nent of this aspect, the conmpound. of
W?)&M&FZQ‘@&%VDI b) is converted to the compound SCTiERAHE3882

(1b) (vvherei n Rla is hydroxynethyl) w thout isolation
of the intermediate conpound of fornmula (1b) (wherein
R a is nmethoxymet hyl or tertlﬂlt oxynet hyl). WO

2006/ 040527 PCT/ GB2005/ 003882 - 21 Exanpl es of
conversions of a conpound of Formula (1) into another

F | | t.h illed
T RS of ravigiont b tortund £ umulaADURS aho e idopipgund of
I%lr'ﬁﬁlaffﬁ @é‘l@kﬁﬂ\%ﬂosthos%lhﬂ@& inCiHe £, i G @iBnal@lipQhterconversions

further functionalisation by standard reactions such
sash amhydeolyxis, oridationcatredug e andfmpﬂurthg fumntionalishtéamgtyi standard
nt reacti

di spl 5 It d that
TEARUGRS SiGheS GOant iSRG seCioeklne, Syt BRpIRe Shgecement feactons.
conp q{“\m1 beoj(ppgeefafgdltﬁ’% (dn)dexosronfe BhdiliBts oPtBQEJS}ﬁ"érs%mHE‘ ompound

of fornmu ), er conditions
ofdorowdd (Ipér (Eb) pmtoiaao:therrvgnmomubofffomnla(lpmt(ﬂ!)p beuhdceccmdﬁrons for
ound of formula

f I
PP A G P hng proun o ¢ arq ebied yerbton kL EoraPeine af LHmOleDepr (Tb),
SRTRYHRFornRH, TRY szﬁ@mafﬂi@f{ Bé ﬁs%q ab ngﬁfﬁﬁl Je"sﬁ&i ol Aﬁhﬁ’d ot By be

conmpound of fornula (I'b), be converted to
anverted tathedren dormvef thad:d;mlfaundpf ﬁmnulecjl)m @), obyayrbe baysrted to an

in.t t | ust r.at ed
et ax ired by Freliadk et B wt Raf e bionsst isgrted n
tﬁéaéc@ﬁlphﬂ%ﬁ%éﬁ% fipfes described herein may thensel ves
have acti y asS activators of GLK and are thus

p r es dhwidbbeappeaciataddai sonie of tha snferotediafes densribé¢dheesin map themselves

ite e loe S AR arP R riehiPia S gdipendent aspectof e
iARdndibR! Tt Wﬂﬁﬁﬁtﬁéﬁ& precidied Ohd? Yerth@SinRGmediatds RbmEdHere@f may also be
formula (1) or )p to a warm bl ooded animal, such as

raethlmm forphed in dwpcborrd@@ngpf 2 pempaund af foomulen) op@b) to a warm-blooded
C 1nlséere in the formof a pro-drug. A pro-drug is
35”8?0?3‘39 &P &8P pharnmaceutical Iy acceptabl e conpound

bei Ngrhed6mpadl ofthe invehGo ey bé AinfiniBREEan theTORP OLdSto/rug.
the invention (such as an ester or 20 anmide of a

£ orepdue ds obiopiseursnps pharaaceytieallyi aseapiablecomponrd haing

BB Ok So57 Sy o aRAR o el cBifor
Agidé ¥Pd tomsounsd 6Lthe nveks, Emaﬂaﬂl}r arinugeo hydedlyableleytet).

Bundgaard, (El sevier, 198 and_Met hods in Enzym)l ogy,
Vasious fgrms 9f prodowgs o, kngwp i theigit. Kor exegplss of gich grodrug

cie'?i‘?/?ﬁjs%g,] Ee.Pr ess, 1985) ;

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, e? 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 Sc1ences, 717,285 (1988); and
f) N. Kakeya, ef al., Chem Pharm Bull, 32, 692 (1984).

The contents of the above cited documents are incorporated herein by reference.
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WB_ZO%

25 b) A Textbook of Drug Design and Devel opnent, edited

by Krogsgaard-Larsen; c) H Bundgaard, Chapter 5

) Desi(gn and Application of Prodrugs”, by H  Bundgaard
0891 (1991); d) H Bundgaard, Advanced BCT{B2005/003882

Delivery Reviews, 8, 1-38 (1992); e) H Bundgaard, et

al ., Journal of Pharnmaceutical Sciences, 77 285 (1988);

and 30 f) N. Kakeya, et al., Chem PharmBull, 32, 692

(1984). The contents of the aBdve cited docunents are

i ncorporated herein by reference. WO 2006/ 040527

PCT/ GB2005/ 003882 -22 Exanpl es of pro-drugs are as

f ol | dimemples of prowdrugs ang aiv follgws bAr inevive hydrblysableestepofimd

g (e B o ¢ e B o edoltchg g o
ﬁ%ﬁﬂceﬁ!@ﬂaﬁ?—abﬁgﬁ%@e@ﬂeb’%ﬁfh ghafrdhgy({eg Eﬂg@_e AmAD b{)@hmm@uy to

to produce t arent acl Suit abl e

mpoducatiegatdnt adid yr @cahopt Suifablephamrasedtivallbaccapthinx gsters for
%%%kg%?#%r@ fo %ﬂ@é}émgﬁﬁz%ﬁ?ﬁ%%}%ﬂﬁﬁg& g €1 fod?
R SoPlel orp TR p RV RAY Y. BBy el ©
Extaidatyeloalkoryedrngloxl/ C ptotiyalkl/ besteed foy bxample
Boyraeg b SRV b S 2 By P pRyAme e, o example

e PRI ATT YN [ihd CE R e e
cont ai An hgviso hipgrdlysabje eptaropa compaid ©f iheanganorccattisng a
sych as pho ate esters (ingcludin hosphor am di c
ity Bl BEe e Sgare s ek phos o Sl e iy o

S I : . -
EPSRIBISICEPUET bt ot bRy ks (R KB A BN ich s
gesulpéfehe mxdnphyRolgfis af the gitendyredidywn & giee theiparehtitdroxy
acet oxymet hoxy and 15 2, 2-di net hyl propi onyl oxy- met hoxy.

grows. claxamplesof o-aeylenyakylyethes) ipelués acetoxymethewy gadng

2% QD Blop B busB - HeBesN Ty ST hvabls e dpppine
@b@ﬁﬂl@dﬁ&d%hclﬁdeﬁhl@nﬁfl, Bédeyyl, ivnblacayiand sitetifted benzoyl and
di al kyl car banoyl and

Rhenynpseiyl satkoxystrhonyl (tnsivelalliyd sarbenats astery) odigikylgarbamoyl and N-

. . I i 0
GRIGERG - o L BB Bhok cat e AR iRty
qebomoavees1of the invention is, for exanple, an
acid-addition salt of a conmpound of the invention whic

h
i s sutpyitaplerphagmasautically-agcsptable splhplea componpd ef theiuvention is, for

S i O BRS8N Sy i
fohersapipde, iant acitraddition sadaet, ifor, example an @organic @ 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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acid. In addition a suitable

pharmaceuti cal |l y-acceptabl e salt of a benzoxazi none

derivative 25 of the invention which is sufficientl
WOUWW032d an al kali netal salt, for exanple ﬁ%&ﬁ%@@?wmz

potassiumsalt, an alkaline earth netal salt, for

exanpl e a cal ci umor magnesium salt, an ammoni um salt

or a salt with an organic basg whi ch affords a

physi ol ogi cal | y-acceptable ¢ %I'OH, for exanple a salt

wi th nmet hyl am ne, dinethyl am ne, tinethyl am ne,

pi peridi ne, norpholine or tris-(2:hydroxyet am ne.,
beiched-¢ i allcplegroyns sueh fﬁﬁ%uwi a’@éﬁ@?f“b%{ éhe?%yrangpwham version

I Ry h straight-chain and branched-chain alkyl
dg%gpss&pﬁ%éver references to individual alkyl groups

‘g LidQ)adlsy]” inphudpyinethgl; ethgl pripdl, Sopropyltané -butyhisgidnaloaisn
ver si on &Qly ang references_to_indiyidual K WO
opnpItion epRites paratheseners; tormasBor the svpidangs el floybl Fefernag ity the

- r' e 3 . o,
60 HET S il 816 SRR B RGods 1 AR ostion,
relativedeake @mide nitrogeh Biyin to whixhythe gioap yramastiedand t - but yl .
An anal ogous = convention applies to_ other generic .
t erSyitablegramples of A 3¢ a Soer (imgmbered.ds-4 terRarylpmg3s

R B o BERP R AR, RIS HRRB. Iy
myridaldnyl] pyrageyl, adidarolyl, petimidingl hexagsl9l) sokazob/l toxadiezblyl and

Sui tabl e exanples of HET-1 as a 5- or 6-nenbered,
teazqlylked heteroaryl ring as hereinbefore defined,

el o . . L oo : .
o o 886 A T 2600 g B30y o e
ging i m di nyl, oxazolyl, isoxazolyl, oxadiazolyl and 10

triazolyl. It wll nder st ood.that HET-2 can he a
sat ufsaw%ws expm ssr?filgl%\?l ude,retidiny, &E@@@d, tﬂ}a?ﬂgl.,
bRt RO SRty A A A7 St S g,
mnml 5' Aidiyl1, pge}mbd,i imxlazoljd?w)itadiaa_zblw Imor;rho:liaa,ohgrbl_;lolinml, pfmﬁdmyl,
/rim diny)., .oxazo . i.soxazq , ..Qxadi azo ,

mmr%@rla rﬁel:phy %ﬁﬁwmﬂowlp@m@rl&wxohﬁ%g@V%%lil%wl,,

. ) . ! . _ . ’ L di vl
L URABpbHainy,\, PERE RB0A it Y BotingaRffai,! o Y
2, éHdoxoingitl azehidohy ) 2ixerly3 4 -(Rtraxalinyl)d 2-pabdzotidinghy], 2-

L N L R R L RS
diSkd1ARY AT PRV A8 p,ﬁézf,f.maamfﬁ @9@1&1@5}3& 4-pyridony1

1, 1- di"oxot hi ono I no, 20" di oxotanyl
1, 2, 4t will bezaddgtstood tizat BIRT-2 anap by linkedybyaany lapprapriate available C or N

o s e S

imidazolyl.

Suitable examples of HET-3 as a 4-6 membered saturated or partially unsaturated
heterocyclic ring are morpholino, piperidinyl, piperazinyl, pyrrolidiny! 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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atom therefore for exanple, for HET-2 as "im dazol yl"
includes 1- , 2-, 4- and 5- imdazolyl. Suitable

ngﬁ&%gﬁﬁg/of HET-3 as a 4-6 nenbered saturat elegtl‘/GBZOOS/OOSSSZ

unsaturated 25 heterocyclic ring a
nmor phol i no, piperidinyl, piperazinyl, pyrrolidinyl and
azetidinyl. A suitable exanple of HET-3 as a 7-nenbered
saturated or partially unsatuhgted het erocyclic ring
i s honopi perazinyl, hono- nor pfdli no,
hono-t hi onor pholino (and versions thereof wherein the
sul fur Ls oxi di se

to an, SO or S(O 2 group) and hono-
Hrustrgsghown belayy (gherein %d%seégﬁaf idicafes fhepoiit gF a%ﬂ@ﬁritdo the
EesSHo Q&ﬁéﬁcl ic heterocyclic ring are bicyclic
saturate& or ‘partially unsaturated heterocyclyl ring
such as thosg illustrated by the 2006/ 040527
PCTX 005/ 003882 -24 |struct ure%&g#ﬂiabel ow (wherein
t he b d i nedx{ ndi cHiles>t he p att nt to
the reét of Lehe tol écul®): 1V 1, UN N " RN

r
2,1 ~ INRANQW R2,2,2] [3,2,1] R3 [4,4.0]
[4,2,0] R3 NB2UN[3,2,0] [3,1,0] N NA -7

1

v 1, 1. (~L,IIN VNNN , N VI
.-\'
N
ES G
N R Aﬂ Ny N
[2,2,2] 321 R (4.1,0] [4,2,0]

WA N
AN

[2,1,1] (31,0] [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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[2,1,1] [3,1,0] [1,1,1] Suitable exanples of HET-4 are
furyl pyrrolyl, thienyl, thiazolyl, isothiazolyl, 5

hladlazolyl pyridyl, pyrazinyl, pyridazinyl
WORGDMNT i mi dazol yl, pyrimidinyl, oxazolyl  PCT/GB2005/003882

i soxazolyl and triazolyl. It wll be appreciated that,
where definitions of heterocylyl groups HET-1 to HET-4
enconpass heteroaryl rings v@§§¢|nay be substituted on
ni trogen, such substitution nay not result in charged
quaternary nitrogen atons. It will be appreciated that

SOSHHST BB ot Pl T o

HRAPG teng@n(aﬂh@aludezh%%g%ﬂw P d19§¥3ﬂ5T ﬂhﬁﬁoﬂgﬁgﬂ 2ar €

toiIn ctures rrpes

hwﬂrmpréﬁ})lﬂ -hydroxypropyde - WWﬁSDPEWMDd 4thdmxb'butyl examples of
Q%@@?‘B&Pﬂ 625?%?’1 Ip g‘iet}g &&%)R((%Tlgé) uiexymethyl, 2-

EREY, P RS 8 o?*"ﬁ’fﬁ’?. ncﬁﬁé@f@fﬁgg"#‘%%éﬁ?’*gb“@ﬁ

elxampbs aﬂd-4(€)dtkyl&é®ap@44€s)alkyl mciydhrmxgaynulﬂ@lmemyl i ncl ude
q%ié@t”&?%‘é%l ety ey S oty T ey b SRS BsB
S BEY b B KRB by, sl indn i tntbtopy,

rﬁetﬁylscéfolnpbbyvyl Imydthyltﬁromddwhwﬂtyhtjaiomethyl fedwithioethyl, methylthiopropyl,
%i%%ﬁ@{l&?é(ﬁ% Eéﬁbﬁg‘lﬂyb@gﬁgggmmomethyl aminoethyl, 2-

| I 1. f | -
; h(&?fé%’i‘fi{ £n}§ E?'l 1 amﬁ&%bﬁpyldﬁg?ﬁpﬁ% 1; examples of (1
4ﬁéalkylmh6(lty4®lﬂ(yl mcludefm-yﬂ&dlyﬂ)hmny)hwﬁlth ethyl)aminomethyl, 1-

RBlanssiy Fﬁt%@m%ﬁa&é%rﬁﬁ#ie&”% Ftbihepinoetny, -
rﬂngltiﬂg%rﬁlm ogf;‘(l) gl 4-(?8 3’]} K )M )&H?}Y&%stolf‘ Hg?ﬁ@}ilkylammo(l-

I obu anpl es

40ynlkyl ibelody dimejﬂylanmnbmcthylameth@lwhﬂ)dnnnmthyiet hyI 2-

bt ipocit P BleaB s BRAC SR e Rbronyiapd AUN-

dlmedhyﬂﬁmﬁlbbmt ¥ o ?ﬂﬂtfb)[kﬂlaﬁxh{‘o%aﬂde)lﬁéﬂlﬂé’ﬂgbhéﬂxylaﬂﬂno

N- irét hyl ) am no) ét hyl nmet hyl ) am no) et

Hrwséambblaﬂmwn}'@myd) Jbufylemine akd, teyt ot epnopxhmplas df di(1-

40 R Y3 R B iy SRR Ty giehylamino,

1B rRNdiny &ﬂwdmm@sﬁdl&ib&@raﬁyﬁ& @iﬂn@éﬁfhﬂ(O?(l-M)alkyl

net hyl (et hyl )amnoethyl (NN- di et Ayl ) ani noet h

1gq>l,uq1@ mpth@lpmypx)%mthmmqmyl, prappilcarkionyl and tert-butyl carbonyl

B hE PRt v AT OGHE rovi s b g0 Bt (0 as

hes@meﬁpyhaﬂineamhehm yl am no and tert-butyl am no;

nples of di(1
e‘ is hydroxymethyl (

—
'.'4‘

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 selected from methylsulfonyl, azetidinylcarbonyl, dimethylaminocarbonyl,
ethylsulfonyl, dimethylaminosulfonyl and pyrrolidinylcarbonyl;

or a salt, pro-drug or solvate thereof.
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4C) al kyl am no i ncl ude di net hyl am no,
met hyl (et hyl ) am no, diethyl am no, 20 di propyl am no,
di -i sopropyl am no and di butyl am no; exanpl es

W%?Q"@C) 5@1- 4C) al kyl i ncl ude met hyl car bonyl , PCT/GB2005/003882

et hyl car bonyl, propyl carbonyl and tert-butyl carbonyl.
In a further aspect of the invention, there is provided
a conpound of formula (1) as 2 er ei nbef ore defi ned
wherein: R is hydroxymethyl;“25 X is nmethyl or ethyl,
preferably nethyl; HET-1 is pyrazolyl, thiazolyl or

thi adi_azolyl, and HET-1 is optionally substituted w fh
rretlmfur@.er apegpiof the inyertien, HigFois @fovefiﬂd&rcesnpovﬁq tormyfgfpps

hiePeirﬁ)e re&'fm%g“}ﬁgreins sel ected from net hyl sul fonyl,
azet di nyl'carbonyl, di methyl am nocar bonyl

Rtihyydsoyngeyll, di met hyl ani nosul fonyl and
)Eyrrol i di gé]ycar bonyl; or a salt, pro-drug or solvate
isenetlyl or oYL 006/ 040527 PCT/ GB2005/ 003882 -26 In a

h Ch.: ‘| ion, EE i .
T A e L
midileyler thyl i s hydroxynethyl; X is nethyl or ethyl; 5
HET-1 is pyrazolyl, thiazolyl or thiadiazolyl, and
Rpsrflyorpor glypiopnal |y substituted with methyl or ethyl;

i s flaarao.or chloro; mis land nis Uor 1; R2is
ngzgﬁlec deddlg?rogrlri azeti di nyl car bonyl and

RAYis sedditedi frorh azetidingchrbonyl Gnd pyrol idylcariongl dr ug or
solvate thereof. In a further aspect of the invention,
or gl pre-dpiesy seleae tewdfpound of formula (1) as

PGSR B O DA i) &
heyeirbefdry defidelimdberelinyl or thi adi azolyl, and HET-1 is

19% L}g(ﬂg}l(}ln){etfy%bst ituted with nethyl or ethyl;

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

formula (Ia)

1

RTO@H@CO2H
0]

X

(R)n

Formula (Ia)
wherein:
R is selected from fluoro, chloro, C;.salkyl and C;.salkoxy:;
R is selected from methyl and methoxymethyl;
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R3 is fluoro or chloro; mis |l and nis Oor 1;, RZis
met hyl sul fonyl; 20 or a salt, pro-drug or solvate
thereof. In a further aspect of the invention

t he
WQ2MSBMIAT of fornula (1) is a compound of for REl/&BRI03/03882

ROH17 NCR2H X O O(R3)n 25 Fornmula (la)

wherein: R3 is selected fromfluoro, chloro, (. 3alkyl
and Cl-3al koxy; Rl is select fromnethyl and

met hoxynet hyl ; WD 2006/ 040527“PCT/ GB2005/ 003882 -27- n
is 0, 1or 2; Xis nmethyl; or a salt, pro-drug or

sol vate thereof. In a further aspect of the invention
488 E9%% provided a conpound of formula (1) 5
)@pstrﬂétﬁﬂbl e by the processes of the invention. In a
particufar enbodi nent of this aspect, said conpound of
drarsait| prodtug orsolaate digpenfind of formul a (1b) and is:
3-1(15)-2-hydroxy-| - nmet hyl et hoxy] - N- (1- et hyl - 1H- pyr az
| - 3- yp 7 fethier aspepfeaf A 18YA lehmeﬂﬁew&d% B &pmRsHTdet Fartpule D

S P e o Sy 4
saittoingpouddof formula (I) is a compound of formula (Ib) and is:
FiSyFhboris) oA P BT on e, [ &
S A5 Al iy 3
saidcconpouid ef forrdla §) is2 doarpoutsd bffeymuld (Ib) and is:

RS PSR SRR el bR s
(methylsulfonyl)phenoxy]benzamide. In a further particular embodiment of this aspect,
said compound of formula (T) is a compound of formula (Ib) and is:
3-[(1.5)-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, W02005/080359 and
WO02005/080360. 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:

(1) 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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15 The conpounds nmade by the process of the invention
are useful as activators of glucokinase (G.K). This
activit; may be denonstrated by test nmethods known in

27 for exanpl e those given in our pateRET/GB2005/003882
application WO 03/015774, W?2005/ 080359 and
W)2005/ 080360. See al so Brockl ehurst et al, Diabetes
2004, 53, 535-541. It wll be gppreciated t hat met hods
for, for exanple purification? of the compounds 20 in
the Exanples below are illustrative and alternatives
may be used where the skilled person would deemthem .
rgpaneagsrahemisal shife valpeserare msasurad ontbedabie spale and peak awltipjicities

S s, Rt L e R e

QUARRIMAdti on in vacua and work-up 25 procedures were
carried out after renoval of residual solids such as
dryi ng (Qgiatermedigtes wetetnobgenerally fiplly)charsetersadgnd puptyavas assessed

R Sl lost TP ECR BB s ] eheprog B L)
MGged GR) &1 NNROSlysisi dd) yi el ds are given for
illustration only and are not necessarily the maximum

30 at t &VihBistage critidges rréersw piechagkasksilisp caradgsn (frgm 40g ep to
. t Qn
A AL MU M B TRl e B .

Hedgfoes, HertyMIR006/ 040527 PCT/ G82005/ 003882 - 28
resonance chem cal shift values were measured on the
reya |l e and peak multiplicities are shown as

ows: s, singlet; d,g: wmd , triplet; m
frJrgMipl et; br, broad, q‘f‘&gﬁg}r“?‘g’??é quin, quintet; (v)
DMS® nedi at es were not dimethybsulphokidé | y characteri sed
Eﬂ:purity was assessed,, 5 by thin |ayer chronatography
ﬁ O, hi gh-perfornancéhmF'aMfWH\“@ﬁmt ography (HPLC),

' a-red (IR or NMR LSy ' ' e

Igg;tcri dges refer to pr @%Aa%rééeﬁgleslﬁﬂ?ic%y%%art%?ﬁc@gs (from

UOMSup to 400g), el ut didjidihngmatograpmitya geaspspeptrasedpy
tion collector systenk Bi otage UK Ltd, Hertford,
s, UK. 10 Abbrevi at1 G178 PREVELS LCAPEPCHPPHERIEPYDVEO

dbegt hyl  sul phoxi de 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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15

DVF di net hyl f ormam de HPLC hi gh pressure |iquid
chromat ography 15 LCMS |iquid chromat ography / nass
ectroscopy NMR nucl ear magnetic resonance
W@g@é/tot‘%é?:opy CDC13 deut er ochl or of or m NaHVDS RGHGH05/003882
hexanet hyl di sil azide MIBE nethyltert-butyl ether 20
THE tetrahydrofuran TMSI trimethylsilyliodide NW
N- et hyl pyrrolidone TFA trifjuoroacetic acid HATU
O (7- Azabenzotriazol -1-yl)-NN,N ,N - 25
t et ranet hyl ur oni um hexof | uor ophosphat e WO 2006/ 040527
PCT/ GBZOOS/ 003882 o arrpl e,1 - starting from

5CY47('nﬁtthﬁllﬁNv@lﬂenoxﬁ%hﬁmldCN 1 CM O_g\~JJ NaI\/DS OO0

NCO ONaCHI/O F ~ 1/ o, I/OSOO HATU/~ HN
! Nl"NN AC(N, 140 1 /NN TMSIE TO-O ~0 O

\ OoH
Q CcN Nf
~ (o]
\QCN E_O_ \Q NaHMDS oY \Q O/T
K,CO, NaOH
! 9 O
/S\\ S

o) ) /\

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

Q F CN
F CN —_ OH
19 O 19
F o Y

S
o]

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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ol /7 ,s;5 O
3- Fl uor o-5-1i 4- (et hanesul f onyl ) phenoxyl benzonitrile F
HFI CN OF K2COL OO O

CN -
WQ-ZW%HW%SUIfonyI phenol (7.6 g, 44 nmol) was PETIGH2E}p/003882

indry DNF (61 m), anhydrous 10 potassium carbonate
(9.1g , 66 nmol) was added and the m xture was heat ed

to 130C for 1 hour. 3,5-Dif|§:‘?ro-benzonitrile (6.1 g,

44 mmol ) was added and the mixture was stirred and
heated to 130C for 18 hours. The reaction m xture was
cool ed to roomtenperature wat er I§183 n ) _was_ added
"HANMRHE00 ¥Ha, D)9 889 . BHR.E Ui, 1873 éu 1By, 7:20 (m, 3H), 8.00
f'io# ration (3.0g). The aqueous DMF was extracted with

(fi ene (3 x 122 m), the toluene extract was washed 15
with water (4 x 122 m) and the solvent was renoved in

vacuo, to give 5.Qg of solid material. This was
&Eﬁﬂlﬂﬁﬁﬂ&&lﬂﬂithe precipitate isolated earlier and )
PR p S b 23S RO QY K3 e o

followk€ll b JroBs potasBRncariink® @O|4'2dan02 Z%%Céﬂﬂﬁéﬁgxtra dry
PCT/ GB2005/ 003882 -30 'H NWVR (400 . 3.09

NMP (3345 mlyargi@x(rg Ary!PMF (2 mi} The tempq;atur;z wag ra(lﬁqd tg .1,30°Cgmg the

o S 18 BRLENBONEE O nctue b Gl oGz gni tri e

MethteREitodyl aidaol (106l @m& by graissehedus NDOR @55 inl)as then added
carbonate (17.42 mol , 43 g), and then extra dry

Ryisyriggapympeier dbr ped e yn@me v(%_s ‘stifred atfi38°G ’évrééwatﬂ}eée%a@n
rflﬁ('nﬁ' glag oo e%i?tg 605 add Biue Pﬁ%‘b}? Qag Ld(fe{i %9116{%& dy F A& (20 ml).
reac Ion m Xture ecane ' n co 4

TRithaneers Wers yépapiaiwmld tl(elélqueo‘lusnmP/DMF Qayey) wak xesmtrmai with
was .then added 10 by syringe punp _ov

NVP (2.5 n %ﬁl iL
taluengd0mple Hhsgombineddeluene extragts wereshed With watgy @ x lﬁq@) The

rEASE o0 wip e boplofRonE AP Ca0 2 BHFARR I Blelflte 8B removed
byafylaratson)tirecto lmexpeatiltrt te dvaa dibtitlébd awepute dews &bl DVID ﬂnla)}aad theas

t ted th
rrégldl? >f wrh?tg sl%nyv\\JAvas warmed 50°C. iso-Hexane (40 ml) was added and the

N

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
~ 0 OH
F CN /\( - 0 CN
\Q NaHMDS 0/\r \Q/
o o)
o I o
S

) 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
DMF (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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toluene (20 m ). The conbi ned tol uene extracts were
washed with water (3 x 20 ml). The organic |ayer was
then cooled from60C to 20C over 4hrs, the precipitate

WQAWo(4830ed 15 by filtration, the tol uene fil PFEGBA\ELH038E2

distilled dowmn to I ow volune (-10 m) and the residual
white slurry was warnmed 50C. iso-Hexane (40 m) was
added and the tenperature vvaglreduced to 20C over
4hrs. The product was isolated by filtration (2.81g;
82 7% . 20

D i b BaPE b ORI ke (3 o0 ) e corm PR Re |
egggct QF%)eun W%Pf‘? )Sﬁalré éﬁ%l@e{lﬁq@&n&%ﬁoﬁg{g{% g,{\,dguo to

@M:l Oéofféléar\lbﬂ§whdﬂ &ds @ﬁ!(ﬂﬁddh@ flasx t:dltuﬁm VRS nangtaty (@uent 60% n-
ropan-2-ol (0.31 g, 3,4 nnnol

1- Met hox
leeeset@cﬂO(’ e%bylrﬁeptqt/eg jo siverie fiflg p@ﬂectmg clear aj] Gvidg, Q0% m@hi)t 0

TR LB CER 3857 DAt BB Pl 4D B0 W& 0 155687

%«E/Fn?m 54@ aH)13.93 n, 2105, 9ol JH)8 D844, 30! VEL(d, YT Y

adde to the reaction m xture, which was
then stirred and heated to 70C for 18 hours. The
reactlon ]rlnxture vvas cool ed to roomterrperature vvater

then the m xture vvas extracted W|th t ol uene (3 x 30
m ). The conbined toluene extracts were washed with

water (4 x 30 m) and the s A was evaporated in
vacuo to give F €N cl ear I, whigch was puyy fied by
flash columm chro ogr aphyaHvek uent CB;EE xane 40%
ethyl acetate) to ve the—titidl e produc clear oil

(0.74g, 60%yi eh)D 5 ' HNVR (400 Mz, CDQJ 33 8: 7.95
(d, 2H), 7.} 2H), 7.04 (m 1H), 6 (m IH), 6.87

(m 111), 4 % 1H), 3.53 (m 2H), s 9 (s, 3H),

3.08 (s, 3H) o1, 32 (d, 3H)

3-1(1S) - 2- net hoxv- | - net hyl et hoxyl - %met hyl sul f onyl)

N ﬁémzlgﬁlq d7p |gagwa$:c1@pged2cp a SQJml round ottomed 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).

"HNMR (400 MHz, CDCl) 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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oS I1 / O10 NaHWVDS (24.5 mol; 4.74 g) was charged to
a 50 m round bottoned flask, followed by dry DI\/F
The flask was purged wi th nitrogen,
ﬁ'u %ﬁlﬂg&&as cooled to 0 5C and S - 1-net hoxypr @ngﬁ}izoﬁi/omssz
(22.31 nmmol ; 2.01 g) was added over 5 m nutes keepi ng
t he tenperature bel ow 6C. The mi xture was held at 0-5C
for 25 mnutes and then sl ovvlg 15 warnmed to room
tenperature over 35 m nutes 2 £| uor o- 5-

(4- et hanesul fonyl - phenoxy) - benzoni trile (22.31 mol ;
6.50 g) was dlssolved in dryDI\/F(325n1) and this
EsVizticha: snykE thoxy+le yl-¢

nmet hoxyproapan 2-o0l. The m xture was heatd to 7OC and

hel d at 70C for< BS A Vét )) pasiladded, then
sufficient tol uéne tssotham(t He bi PAted solid
Xt

was added. The 20 m re was extracte further with
tol uene (3 x 100 d t A¥"conbin ®l uene extract
was washed with (3 x 200 m)’ e toluene | ayers
were distilled down to | ow vol un‘éd n vacuo and

i so- hexane was added (50 m). The resulting precipitate
of the desired product was filtered off, washed with

S ABIRRRR T M Sl SO IR s 0
rgﬂg%%s 8isslog;&ﬁg (egm;né’m 0 “?)H) ddd “jﬁggja k) a 5%) fmmg Biétéohl(@d, flask
eailu)peéwgb a candegssy., V@g 340, 2anl, Bl mnp(l)rgn&gaS(a@déq;, @llqmdrlr)]y sodium
T A -

fox 13 h%msz OI't rédution niixtuf¥ow4sNobled en@omNenpertiufd;itHe sbbzari wds
exaq%at%fm‘@ﬁ& (e ispigne wm&%nﬂ@ betyeerowatend) 0 rolyaadMTBE (40 ml)

hang}?&%){%a% Sn# a?atg%d"}h qrugoelé@] a njf)jlrﬁg@?i%ggo?? Jg\r?eigﬂcn(z >
rﬁl Ssdmolpand MOBEHE (M idl) wacaided tossxtract e roduch. 'BhlﬁMTBEl.e)éhact was
pmol ) was_added, foll owed by sodi um hydroxide (18.9
dlwdm éYIgS@ gndyfhen svapar%n)vacupﬁe g’ﬁ’ég@ttfﬂﬁr{’fﬂ’g f%ﬁaewméf-'ssohd
495 fI ux for 18 hours. The reaction m xture
8 ‘0 room tenperature, the solvent was

1H NMR (400 MHz, CDCL) &: 7.92 (d, 2H), 7.51 (m, 1H), 7.35 (m, 1H), 7.12 (d, 2H), 6.90
(m, 1H), 4.63 (m, 1H), 3.57 (m, 2H), 3.42 (s, 3H), 3.08 (s, 3H), 1.33 (d, 3H).

3-[(1.5)-2-Methoxvy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic acid

\O/\FO\Q/CN Ethanol o/\r \Q)L

o] NaOH
o I
S

P S.‘
0 /0

3-[(15)-2-Methoxy-1-methylethoxy]-5-[4-(methylsulfonyl) phenoxy Jbenzonitrile (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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evaporated in vacuo, the residue was partitioned

bet ween water (10 m) and MIBE (10 ml) 10 and the

| a Xers were separated. The aqueous phase was acidified

WO th 2M HO (2.5 m, 5 mol) and MrBEPCT(GEP5/003882

was added to extract the product This MIBE extract was
dried over MgSH, and then evaporated in vacuo to give
the title product as a white lid (0.1g, 100%yield).

"H NWVR (400 MHz, CDC13) 6: 7792°(d, 2H), 7.51 (m 1H),
735(m 1H) 712(d 2H), 6.90 15 (m 1H), 463(m

: d( , 3.42 (s, 3H), 3.08 (s, 3H), 1.33 (d,
erature and the solvent was evaporated in vacuo. The residue was partitioned

i d%a?ﬁeséﬁ%b Y TP LD RN o e Fh” o Sols

[ﬂlam idifs&d to pHP with2M HEAQ2.5 ml, 5 mmol) and MTBE (10 ml) was added
3-[(1S) - 2- Met hoxy- 1- met hyl et hoxy] 5-[4- (et hyl sul fonyl)

tp leximask {Heipeotuot i TheiNTEBE oxtrast was)dlzexl aveoMeSQeand thes sivapsdgated in

0 oab5m round
%6%%{8#2@ 4?&%%}’61@‘&‘{] ‘E@d‘& Wq% denser and magnetic
i 400 Wﬁllzet:déig% '7192 (&JZHT) 'ﬂm)?ﬁ 1\94357 @sieiﬁ%g 7 9b(0vel, 6.90
by sodi um hydr oxi dM i'n wat er, 0.
(myoH),.4.650, rlHa,c‘.tS‘/oﬁm riﬂ)wﬂk(szm)m%meéfk),dl 330(ds éH) ux for
18 hours. The reaction m xture was cool ed to anbient WO
2006/ 040527 PCT/ GB20051003882 -33 tenperature, and t he
R0 M ARSI AR R Oxy] IV-Y Bfitéth l-ﬂﬂjle ragdlch

partitione et ween n1) and
(nie¢hvisulfenyD) pleenoxglbenzamidel. The aqueous phase was
acidified to pHL wth 2MHCI (2.5 nil, 5 mol) and MIBE
(10 M) was added to N trqac elproeduct. The MIBE

extract was dried over°MyS antl then evaporated in 5
vacuo to afford a pale yeI oy oil (0.1g, 100%yield).
"H NWR (400 MHz, CDC13) °92 (d, 2H), 7.51 (m 1H),

7.35 (m 1H), 7.12 (d RAL 6.90 (m 11-1), 4.63 (m
1H), 3.57 (m 2H), 3.42%s, 3H), 3.08 (s, 3H), 1.33 (d,

lgili_gobmyleQWMIa@Qyi rauivelonin) sienadded 10 guspersionypf 31 U fsd-methoxy-
(izetettfbmyndy-stfalHREIRLESIBRAIRAG VYO EHE H1DES S mot),
O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU,
2.5g, 6.6mmol) and 1-methyl-1H-pyrazol-3-amine (0.64g, 6.6mmol) in DMF (20 ml). The
initial suspension dissolved into a dark orange solution. The resulting mixture was stirred
at ambient temperature for 2 hours. The DMF was removed in vacuo, and the residue
azeotroped with toluene. Water was added and the mixture extracted with ethyl acetate.
The extracts were combined and washed sequentially with 1M hydrochloric acid, saturated
sodium hydrogen carbonate solution and brine. The solution was dried (MgSO,), 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.

'HNMR (300 MHz, ds-DMSO) &: 1.2 (d, 3H), 3.2 (s, 3H), 3.25 (5, 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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O O Dii sopropyl ethyl am ne (2.5 equival ents) was added
to a suspen5| on of 3-{(1 S)-2-nethoxy-

W‘éi‘gﬂ?@ I et hyl ) oxy}-5-{[4- (et hyl sul fonyl ) phe

z), ¢ acid (2.0g, 5.25mol), Q(Y,JI‘/]GBZOOS/OOS%Z
O (7-azabenzotriazol-1-yl)-N,N, N, N -tetranet hyl uroni um
hexaf | uor ophosphate (HATU, 15 2. Sg, 6. 6mmmol ) and
1- met hyl - | H pyrazol - 3-am ne (, 64g, 6.6muvol) in DVF (20
m). The initial suspension Ulssolved into a dark
orange solution. The resulting m xture was stirred at
3arr‘oenltrI terrperature for 2 hours ¥he DVF \g/as renmoved in

(%”ﬁg‘ﬁﬁg ‘328'15!‘351’5“2’5{ Lilae extract ed with et hyl acetate.
d and washed sequentially wth
1M hydrochloric acid, saturated 8=\ sodi um hydr ogen

Ee
Q &5

carbonate solution a
(MS™), filtered, and evapqra in vacuo to give the
at ogr aphed (50% et hyl
acetate in isohexane) to give desired conpound (25%
yield), and recovered startffnyg nmaterial. 'H NVR (300
MHz, d6-DMSO) S: 1.2 (d, 3 3.2 (s, 3H), 3.25 (s,
3H), 3.5 (m 2H), 3.8 25 (sx» 3H), 4.75 (m 1H), 6.55
(s, 1H), 6.9 (s, 1H, 7.2 (d 2H), 7.3 (s, 1H), 7.45
Teignethbitdilyl bd@ie($1.06 dit)76.26.18m61) was kllded 10a SSlutidiy of 3-[(19)2-
H) + WO 2006/ 040527 PCT/ GB2005/ 003882 - 34

n
nﬁée(xsllmz&vvé!mxbfyt(lmwlélrma@ql-ml)ci{%nmylsulﬁnpsg)r azo

iﬁl j(bhyr}%’ay #y 7((?680%%? ?Afﬁ&gk‘é’l n @e@c%%&%(l Hﬁﬁmdglea%&cpdfor 21

ht Wager $40 til)i veas adfledXo[qluérioh-tie re5ct10n and the acetonitrile was removed in
met hoxy- | - met hyl et hoxy] - N-(1- e %é-l H pyrazol -

Voo kae regidue vapdiuted w ﬁ@x&ﬁceféwz(a b apd lhrbacgleowéxywchlom
T S

sbdmmahmlﬁfwtd pantahydm& to emmwedesudual mdmearhe'ﬁr@moelaydw&ls was

dI h eth t 200, ni d 1M

e A (MeSQ), B Trperaesrah il et bus B ghRgaphy
h .

<€‘E?%éﬁ R P e S i

8d¥)anh mhlitafcmm \Msxystamparcmtﬁmn hmireltlmdol((ﬂ/gS@g)}ml) hifbrded the title
and evaporated and _purifie | umm chr omat ogr aphy

compeynd g cmwﬂessm@cuessi%%éemm H&ﬂMPH O8Nz, ERE)) Pp1.33 (d,
38 VE£16 RE11Y), 5108 (£ RO, 215 5.8 (5, 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-HY

Example 2:
This example illustrates formation of a compound of formula (VIII).

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

COH

A —— DAL

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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849 as a white foam Recrystallisation from hot
et hanol (125 ng/m ) afforded the titI e conpound as

o) .
W@%l o&{})g;s needl es (87% recovery); 'H NVR (300NMHz

7°1.33 (d, 15 3H), 2.10 (t, 1H), 3.08PCI/GB3Ys/003882
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); mz 444 (MH Exanple 2:,Jhis exanple illustrates
formati on of a conpound of foﬁmla (viil). 20
3-(3,5-Di fl uorophenoxy) - 5 (2- met hoxy- | - met hyl et hoxy) ben
0|c ac

oiesd Sidsbs i et Sl o1 (oiiiehmsi 90561 Foy o Fhoaicure
DR S B sl g

rafﬂgv'edp | Thd tixtat iwas ﬁﬁﬂltlmddfbeﬁidaﬂ water (Silhﬂ) mﬂJMTBEK(SQnmand the

g). Water (138 mmwl; 2.49 nl; 49 q),
1%)(96&‘ ﬁ@ﬁ@rﬁ% (asepers lpyespHm 14) Whe weowhesermeﬂ wdzﬁedgmm HCI

/
S0 By R AR TR, 205y s i
dveniigR oL, Uilterédag tifeorolatildd@erhoved Theadib sffording 3MB55-cool ed
and sql vent renoved in vacua affording a col gur] ess
déﬂ}lqu?l?b&ﬁO’(Y\)\ét@rmﬁb‘?XY‘ -methylethoxy)prezois acid s cpiaurless ol (3.15g,
tltloned bet ween water (50ml) and MIBE (50nml) and
3 | ayers separated (aqueous |ayer pH = 14). The
'amq@{umouaﬂz GRS P& THS (in d HY 234 (HQIH} cssﬂ #ﬁlltH) 6.2Mm, 3H),
50ml) and extracted with MIBE (50 he organic
4I (@, RS 2 (e @H)obé? (3\3E0d, 34f(d,l3tH§red and the vol atiles
renmoved in vacuo affording 3-(3,5-
di fl uor ophenoxy) - 5- ( 2- net hoxy- | - net hyl et hoxy) benzoi c

NHZSiDﬂFquo nd ﬁ- metHo -fi lﬁ&ﬁ letHH} benkdlhﬁJN'R (400
1H), 6.54,(m 3H> G

10 4
3.42 (s, , 1.34 (d, 3
enoxy)-ig met hoxv-1 - Fet hoxv z

FCNIL Br 8] FO0 O3 5>Difl
equi \Br" 5178 @not 8. 74 g) was ch& ged

3,5-Difluorophenol (2.00 equiv; 51.8 mmol; 6.74 g) was charged to a 100ml! round-
bottomed flask (3 necks, 2 stoppers, air condenser with argon inlet, magnetically stirred,
oven dried) followed by NMP (471 mmol; 45.3 ml; 46.7 g) and cesium carbonate (51.8
mmol; 16.9 g). The mixture was sparged with argon for 10 minutes then cuprous
monochloride (6.48 mmol; 641 mg), 2,2,6,6-tetramethyl-3,5-heptanedione, (1.30 mmol;
271 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 HCl solution (1M, aqueous, 200 ml) and MTBE (200 ml). The
layers were separated and the organic portion washed with NaOH solution (1M, aq, 200
ml), water (200 ml) and brine (200 ml). The resultant organic solution was dried over
MgSO,, filtered and the solvent removed in vacuo affording a brown oil. This material
was purified by flash column chromatography affording 3-(3,5-difluorophenoxy)-5-(2-
methoxy-1-methylethoxy)benzonitrile as a pale yellow oil (5.17g, 63%). 'H NMR (400
MHz, CDCl;) 8: 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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15 bottomed flask (3 necks, 2 stoppers, air condenser
with argon inlet, magnetically stirred, oven dried)

by NW (471 mmol; 45.3 ml; 46.7 g) a [

Wégb%g’ﬁgﬁ% (51.8 mmol; 16.9 g). The m xture m&ﬁ‘%@"@%mz

with argon for 10 m nutes then cuprous nonochloride
(6.48 mol ; 641 ng),
2,2,6,6-tetranethy|-3,5-hept§g§gione, (1.30 mol ; 271
l; 239 ny) and
3- br ono- 5- ( 2- met hoxy- | - net hyl et hoxy) benzonitrile (1.00
equiv; _25.9 20 nmol; 7.00 g) were charged

=latlitha pethoxyy rmethyleshaxyhenzonitkileeq with argon for 5

m nutes then heated to 120C and stirred for 24 hours.
The reaction mxture was cooled and partitioned

bet ween HC sol BNon (1M, aqueous, 280 m ) and MIBE
(200 mM). The ayers wgre separated and the organic
portion vvashedh NaCH sol ution aq, 200 m),
wat er (200 rd.)yswa~prine (200 m% (él Q@.ant
organi c solution was dried over 25 MgSOH, filtered and

I{Irzi;}lﬁ\élﬁgl(‘l'%n‘{oﬁ e \ilz@_cgiﬁg%ﬂ)%)%f liﬁpgﬁ%ggfagn%&m sk (4 necks,

meteri a was purl

thérgﬁmtm@iﬁsw;eﬁﬁflﬂ?%i droppiag ﬁinﬁe_l,chitc_fp:pa@ ntmp»gmimikqt,) mfglnl(eﬁeally
R T N DO IR T
G Ly S s Rt 54
a0abdrogwis2 Gvar@TI0GBR BT efioR 8B readidn temperature increased to 25°C.
e R oo R e AR, OB G ke O N
f?%%lﬂﬁ%nﬁtﬁlea(l *’?%@E’I‘V 594 gﬁlncf?oi()t m@qg ﬁMﬁfdormfwake&ilaéd ove?a s

ernoneter, p ure-equalising dropping funnel,
msinviep perjodr(cold wgean bathl seitl presenph elliegnixiuge watniadrte @7°@dwing
red, nitrogen purged fql.l oned b 300mM ) .. . T
PG urip R i find s of R (160m0) Was aaaed Tne
r%%(ﬂgé WQ%MT&HQQ%@ER%& ﬁeé@:@ﬁk‘?a(y mintde, ﬂEPhﬁen@ﬂed%yngdition of

was dded dropw se over a 10-nminute period.
HGlksohuiao (2Mnaqueoyse 26mil),ahé deck brwmdeactior SixtureThrming pateyyetow.

R SesptreCioPoiareghin bl Sictelsd v HOA S 490mpo The
cdhbhed Jorganicldiraétd Qe wavRed Rl §/dieP3RA0GY andiridd &&r MgSO,,

l%;i od (cold water bath still present). The m xture
efeandithe soP@ntiteriongd inaddia afémding 3rbnemerSH(2 amsthaxytlow t o

TR B oh e Cr e e bansia0 b SE otV a (1009, CDCly &

Tt : q CL - .
T B, 10T R O L A AR, 28 A S BieL 31,
k3d-h3ib¢d,3E)e yel | ow.

Example 3:
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15 The m xture was poured into water (400ml) and
extracted with Et OAc (3x400m ). The conbined organic

were washed with water (3x400nl) and dried
W@é@‘{“%ﬁ)@% filtered and the sol vent renovedP W@@%‘mssz

af f ordi ng 3- br ono- 5- (2- net hoxy- 1-

met hyl et hoxy) benzonitrile as an orange oil (25.38g,
95% . 'H NWR (400 MHz, CD013)3€ 7.32 (s, 1H), 7.26
(s, 1H), 7.11 (s, 1H), 4.58-4755 (m 1H), 3.59-3.48 (m
2H), 3.41 (s, 3H), 20 1.33-1.31 (d, 3H). Exanple 3: WD
2006/ 040527 PCT/ GB2005/ 003882 -37- Synthetic Route OOH
%ﬂ%&mt FICN O(}IFICI\INaHI\/DSLO~Oq, -TIl F
K2C% 0 0 NaOH 0 0 | SO/S/ O0CD HN o "o O
ZN, HO-TO\ HNHQ/UI\/E (L ?”’)I' H ,/03f

g @ (Nnet hy
) : ' e
O NaH qxe&) 5 ca 3- necked roun tto,r;ad fI as

(100 M with c@ ser, septumther net er and q‘
/‘b 0 /Soo
col
‘ H,N—@
N’N\

0 /f\
No
HO/TO\Q)Lu =N HCIIMBOH /\r \Q)L
(o]
o T ,s“
Y o
o

3-[(1S)-2-tert-Butoxy-1-methylethoxy]-5-|4-(methylsulfonyl)phenoxy]benzonitrile

ﬁ\o/\rOH A

F\Q/CN o 0/\ro\©0N

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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magnetic foll ower) was charged sodi um hydride (32.96
mmol, 1.32 g). The flask was placed under an inert

W‘?é@”ﬁf"’?‘ﬁ?re and dry NWP (80 m) was charged. Tg the

suspensi on was char ged PCT/GB2005/003882

(S)-1-tert-butoxy-2-propanol (30.21 nmmol; 3.99 g; added
in 0.2mL 10 aliquots with tenperature control to
control H2 evolution). Once g?§ evol uti on had ceased
3-fluoro-5- (4-nmethanesul fonyt®phenoxy)benzonitrile
(see Exanple 1, 27.46 mol, 8.0 g) was added in one
_jﬁ]grtlon The reaction mxture vvas heated to _70C for .

{elueneyas remaveshin ecuRd leavamneri! that sloypbnselidified @tﬂﬁ)rge Séﬁaﬁ
}5[% uene (240ml) was added foll owed by water (240 nmi).

‘contents were stirred at roomtenperature for 30

"HINMREE0@MHA, B9 DMS0) 5anss ed, REY 7t39 (8 lmpm:ﬁ(d BH) fa9ne,| 1H);
The two Ia%/ers wer e separated and the aqueous | ayer

MYt 1L hé (Iele)aéﬂétﬂmV\ZItIh 3t18I(S;éiHé, K@h@i AH);.1.0fHs, 9H).

organi c extracts were conbi ned and washed once with
SOdI um hydr oxi de (160 rrm)l 160 rr1) and then W th water
260618 9 5-[4 f

toI uene was rermved in vacuo to Ieave an0|l t hat
slowy solidified (9.20 g; 83. 02% yield). "H NVWR (400
MHz, d-6 DVS 8792(d 2H) 33(5 1H) 723(d

2H); 7.19 (s, CRt, E); 3.44
(m 2H); 3.19 (?IH) ZI_(_CL,C%H) (s, 9H). 5
3-1(15)-2-tert-Butoxy-{ rret@/il et hoxyI - [L4- (met hyl sul f o
nyl ) phenoxyl benz cid

i/@/ 0 og@( 1 xOL-'p |
OH ONaOH O O
3-[(1S) - 2- tert-B/uboxy I-rrethylethoxyq 5-[4- (rrethylsulfo

E/béphenoxyéqbenzonl trile (2 ol ;. 9. 56
Ji( 59A-(eaiButaxy gt etbwléd%mﬁthym. oxnwmhwv]bé@ménl& (23.7

] hn
o0 6% Was T8 B il s B ARG ks Bk
bottpmedh ﬂasi@démgmthmlﬂ (inbyeo (vhsiBthe rem'dnhl, sofid B0mnthy flugks Water (6.25
reaction wa ated to reflyx for 18
Iﬁ‘ga? sod L)éqerﬂyﬁsf lﬁésmmeﬁé@@ 1) ay addeg) anchhe reagtigriay heated
i
AR HERERS Ak S| (sapBbYE vl o (el iiabycll sffpinsion
vwiEEEssblyye in MAEBEdil 62 & mdexhdawedert(hé2. Sioplie dibs tWeayersweese separated,
cijdified with,.2M 00 m)., The aqueoys .|
t@&#ﬂ?ﬁ @MertwaS@éscwdEf r@r‘ézawe%s lgystivyas A a oo it (o0 mp).
F{ f@as X W@& Riide f5H WE@@WS&HD nggé hﬁiErExtracts were
sul ffate, the vvas renoved 1 n vacuo, 'to gl
combined and dried W1th 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) 8: 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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desired product (7.0g, 69.9%yield). "H NWVR (400 Mz,
d-6 DMBO S: 7.92 (d, 2H), 7.32 (s, 1H), 7.21 (d, 2H)
1H), 20 7.00 (t, 1H), 4.53 (m 1H),
W‘;Eﬂl"%"’&‘?% s, 1.22 (d, 3H), 1.09 (s, 9H) .1’8?%2"28‘@’003882

2006/040527 PCT/GBZOOS/003882 -39 (13-f
(1S)-2-tert-Butoxy-I-nethyl et hoxyl -5-14-
(et hyl sul f onyl ) phenoxyl _39.
benzoyl | oxy) (tert-butyl)amonium O H 01-1yO OH NH2
oOM/Ol ON- H O MBE O O ao 5 A sol ution of
- but vl n1ne mas re Qy char gi ng
(LS)s = ethylgth ox ) to a reaction
1oy e buin@Bhi On Vs

[T ed TOT &f Tper harged into a
second reactlon vessel contalnlng 3 [(15)-2-tert-
butoxy 1- nethylethoxy] 5-[4- (et hyl sul f onyl ) phenoxy] ben

caC|d(113Kg, I)10 dMTB (2.94 @, /The
@%«mlnt%g@ betvveen‘fﬁas Fromte

add| t| on e residual tert-butylam ne shéd in
with MIBE (0.57 L). Thé& reaction nixture heated to
38-40C for ugs und&B& ni trogen at m)sph he
reaction was cool ed to 18-25C over >shour s

and then held @ntl | crystallisation occurred. oThe
product was isolated by filtration washed twice with
MIBE (2.28 L), and dried in a 15 vacuum oven at 38-40C.

(TR X .
to% redetibn vgss&Qoﬁﬁlnlﬂg"MTBE (Q 37(.}1 Th%@bluu@n Ms stirtdd,at ddibient
4.45 (sextet, 1M), 3.56 (dd, 1H), 3.37 (dd, 1H), 3.04

tempergiyye ang, th@n a{l@rgeg |+1)to a ge@gd (egctmxgw)ssel gonlzgm@g 3-[OhS)-22rert-
Hirbehbstultise o eby B bR hemoleldiT 3t 27 o
and MTBE (2.54 L). The temperature was maintained between 20-30°C during the
addition, the residual tert-butylamine was washed in with MTBE (0.57 L). The reaction
mixture was heated to 38-40°C for 3 hours under a nitrogen atmosphere. The reaction
mixture was cooled to 18-25°C over 1-2 hours and then held until crystallisation occurred.
The product was isolated by filtration washed twice with MTBE (2.28 L), and dried in a
vacuum oven at 38-40°C. This resulted in (1.32 Kg, 100% yield) of the title compound.

'H NMR (400 MHz, CDCL3) § 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-[(18)-2-tert-Butoxy-1-methylethoxy]

Isulfonyl)phenoxy]benzoic acid

>L o) i N o
o’\r 0N /\r
! aqueous
H citric acid
(0]

; MTBE 0
,S'\~ /S\
0 0

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

(100 mL). The aqueous citric acid solution was added to a reaction vessel containing ({3-
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aqueous citric acid 0 0Oc O MBE, 0 OO O Aqueous
citric acid was prepared by dissolving citric acid

WQ?QO?@@%AI;% 25 nmol) in water (100 nmi). The 6@@?&%05/003882

id solution was added to a reaction
containing ({3 WD 2006/040527 PCT/ GB2005/ 003882 -40
[(1S
)-2-tert-butoxy-I-nmethylet hogq,'q_- 5-[4- (et hyl sul fonyl ) ph
enoxy] benzoyl} oxy)(tert- butyl)amonium (10 g at
94. 6%/ w, 19. 13 mmol ) and MIBE (80 m_) The two- phase

(it aepTeliPey Trhebeofh-2 b Rl o R Pemayhar Cer
AR ﬁllrﬁonﬂﬁ'ﬁﬁla g/\a@ms%vwmgeph Minbl) ab’ ﬁﬁa@@om) ThHe@wb-PRase

organic 5 phases were conbined and washed three tines
mitune Was stisred $on30a0inme} at dndfi¢nd yamapetapurpaThe twq phagessererl ) .

Th nbi ned MTBE t t

SRS ing e A cppipace BB FoRe R v UL REL R AR T i frganic
phags We?édo&ﬂlﬁﬂéd%ﬁ&@va&&d'tﬁ% k4 Whh b 39{”861?1L Fol{oWwed b Jwater
n.) was added and the m xture was dis | ed dovvnto

Ral &OrmL)aths eOnbned MEBE exfractwasalissidled ylowg tolaw w@p&ﬁesh MTBE

(Bt W ) s i 95 8Bnc BB, Rt izo
P08 scid N A0y BRI 184 v&l‘(iime?at‘%l_8°c7 2B This

a@g@xyleg wad tépgat@l G e b to pﬂpyld@a d13' a(:ctdmtrllp—l);qlutmmf t}gstltle
cBppuid, WBich s Gty B P SRBD v - - ( 1- et hl -1 H ny
ey ARy R P B T BT TR a1

(1, 1H) 430 Gettyt, tH), 31585da) 161){ T8 (dd( ¥ 3.0mi)l 3H)J.1 23 (@)31—1\0@1319 (s,
charged to a 25m 3-necked round bottomed flask

qui pped wi th condenser, nitrogen |ine, magnetic
stirrer,

3-[(1.5)-2-tert-Butoxy-1-methylethoxv]-N-(1-methyl-1H-pyrazol-3-yl)-5-[4-

(methylsulfonyl)phenoxy]lbenzamide

Sl @ e
o o

0 HN
W 2 N W
Ve S\\ 7~ 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-[(15)-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 2m] 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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thernoneter, and septum. The flask was placed under an
i nert at rmsphere and THE (160.9 nmmol, 13.1 m) was

1S)-2-tert-But I thyl eth
W@%@?ﬂ*%ib”on)w ) ph:noxy]u g)enzm (r:reac?/de(60)2()6] Wﬁgﬁ/%nzo%gwsssz

g) was dissolved in THE (10.48 25 m) and added to the
flask in 2ml aliquots over 5 m nutes, then washed in
using further THE (5 m). Thg solution was stirred at
roomtenperature for 1 hour. e reaction tenperature
mas increased to 60C and 3- anino 1-net hyl pyrazole

nmol ; 662.2 ) /040527 PCT/ GB20Q5/ 003882
dissilveg) Gdoinsd Loh b waeAge % toathe reaphjonjg ong pRFgn #i5n pashed in

0 b f

58 SIUEP o) on? DFmBE T QIR0 0 o 15, fh4 ffVent was

réinoned .in Tde@o s®lexed thivks ellow wilyed BE(10Gmi)ant sodlma\hgdmmde (1M,
thick yellow oil, MIBE (100 m) and sodi ym hydr oxi de
50 mj weis@ddgd, theewe laygesauere separatisang dbeeorganiglayer s Araghedq with

BRSNS BTN SPRCFI S, Ty ey i

wdthgasgnesihmyelfateasd e seldent wias hennovgd @svaene tudived &mﬂ:ryéllbheﬂ
sol vent was rempyed iin vacuo to give a thick y

Apymall quantityayas pytitied wsing fash cplupmns qyzsrﬁﬁlyﬁrla%rﬁ 89%1 1§Hﬁ’i0py1

| tate: 20%
o IR o e SO AOBEP el R (400

Yoyelah @&foﬁé%%é%@ G755 (2 (g1t Togim, 7.0
(s(7 ﬂ-i)ilé_bap (8HH_)87§7912g(m tﬁ)é)osﬁig@lﬂ% 515*@1 1H?) 4364 464% 1H),
3318)(s, 3HR3.60d,3.4Hm, 2Hh3a21t(er3ria)l;il\26(¢3r3bﬁedure 15 To a

dry 1L jacketed vessel under nitrogen atnosphere was
charged acetonitrile (250 nm.). Overhead stirring was
ASPAERNRGeSprRBéiutdIe reaction warned to 25C. Once the
react| on reached the required tenperature CD (149.11
24.18 g) was charged to the reactor. A 39.8%W w

@%ﬁ;?gaﬁ AR TR bl B AR SR A 5b L),

OVashehdd Siitrie Wag @&nﬂh@nd*e& @nd ﬂx@@édcﬁéh wamied to 28°C; Ahsde Al reaction
fl ow over m nu nP on of this addition was

reashedsthe aeqyye@tfmpﬂaane ePI 4149 lqlrmmn}a%l&g) waseeharged fq the reactor.
d at 25C
A 308w s S HA O Lol PP BRI P

(i‘nBtthBﬁB‘@ﬂllﬁ)Belﬁ)Qﬂbaﬁmbic%camnm@etémﬁﬂé $ they cleatg@ddao the reaction as a
(117.51mmol, 17,249g) dissolved in acetonitrjle

0O i
%%ané oy pver Ybminytesy Eamplegian phthisaddition wag fallowisd i’ﬁ Pﬂ@ﬁéruof a

a?is%%%ﬂ] (%‘gm%zgﬁég relL-‘IB an a{&y sf‘l;l;i E ?‘%eh%ﬁlﬁé‘{ ‘ﬁ% ¥€¥or 30

rﬁiﬁiwes.i on to cont ain 11. 71%Vv w of the required am de

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 (SOmL) 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.

'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 (t, 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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product. This represented a 91%yvyield (53.78g;
100. 72mol ) of the title conpound. The solution was
used directly in the follow ng reaction wtho

WOSHOMHDE or ' the product. H NVR (400 M. DNBEF TR0

(s, 1H NH, 7.96 - 7.92 (m 2H, 7.60 (d, 1H), 7.50
30 (m 14, 7.30 (m 14, 7.26 - 7 22 (m 2H), 6.91 (t,
1H), 6.56 (d, 1H), 4.70 - 4.62,(m 111), 3.78 (s, 3H),
3.60 - 3.46 (m 2R, 321(s% 1.25 (d, 3H. F 3 WD
2006/ 040527 PCT/ GB20051003882 - 42 3

( etﬂvl%lﬁl%%}Hﬂepoﬁllblegﬂnﬁdg O I O 0 5 TO a 25ml
JUTIu= char ged

3-[(1S)-2-teri-butoxy-I-nethyl ethoxy]-N(1-

nmet hyl - 1H pyrazol - 3 yl)-5-[4- (et hyl sul f onyl ) phenoxy] be
nzam de. [ 498. 4 nol § 2’ONO ng). This vvas di ssl \FNI n
met hano Z!\rrP (4 n) was a R Fhask
in one ort he reaction was heat 508 for 1.5
hours. SoI ven s renmoved in vacuo to 10 yield a

col ourl essO;@G that quickly changed t@™iquid formon
standi ng. J§; iquid was dissol ved iR QAc (10 m)
and water (P20 nl). The aqueous |ayer "Was extracted with

further "PrOAc (10 nml). The conbi ned organic | ayer was
dried with MgpSO4 and the solvent was renoved in vacuo

1 %M
£00 X3 RubE Hotfnd d e B Rl oo o e i By Rl BT 1
mqhyl\ﬁh'? lpglrazsleﬁ-ybd [nr(ngeﬂiyanlfbn}(lﬁ)h&mlxy}bemdndd(@lﬂs h @atod,250.0
to freflux

PEhpihYaT lsshhgd 30 ey oqé%%f)mtnaeﬂ??l [} %ﬁfg§%é€£g%§35k in one
GG 'Prfe réﬁ:’uég Gval Hea? Y IsHEC for g 8}30 Sotnt was removedhzn vacuo to

recrystallisation. After several days stirring,
yleidraymtcmkllesssseﬂd that qldcklyashangﬂi tatligdidfgraf bh stamding The dlquld was

%bs v%gé{l}q%gg 0 ml) Qvléltcé (1% 1? Tﬁe q%tegdslléyré? wsag L)itrdact(e with
further 'PrOAc (10 ml). The combined organic layer was dried with MgSO, and the

solvent was removed in vacuo to yield crude title product (142 mg; 63.95% yield) as a

white foamy solid.

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:
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1 20 H NWR (400 Mz, d-6 DMSO) 5: 10.89 (s, 1H), 7.97
- 7.92 (m 2H) 7.60 (d, 1H, 7.50 (s, 1H), 7.30 (s,
7.27 - 7.22 (m 2H), 6.91 (t, 111), 6.57 (d, 1

WQ%@/‘H’SZHH) 4.63 - 4.55 (m 1H), 3.77 (s, 3 ,T’%‘?@ﬁ"lmsz
3.52 (m 1H), 3.21 (s, 3H), 1.24 (d, 3H An alternative
procedure: 25 WD 2006/ 040527 PCT/ GB2005/ 003882 -43
3-3(1S) - 2- Hydr oxy- | - met hvl et hgxvl - N- (1- et hyl - 1H pyr azo

| -3-yl)-5-14- (met hyl sul f onvt#énoxyl benzam de
hydrochloride O~ ON ZN. 0~/ HNHO'YO\ HN Y HC
0\100I o is ~S 0 p SSAsqutlon olf3

' : . ‘ - 1H py
azol - I 4 rret hyl sul fon enoxy] benzam de
fof E L uﬁto?r@-éuln acetonitrile;
103. 80 nmol ) was charged to a jacketed vessel. The
stirred m xture was heated to between 93C and 101C
dﬁlcket t enper & ur and sol vent was renoved byo =
DLQo

mspherl C press Nt t o alN<
of :97JSJ\EL i SEI | "'ate was col | ect té@y\r ur i)
was then c ed (jacket tenpgrature 30C) a (508
m.) was add to give a cloudy mxture. The Jacket
tenpgra was set to 20C and aqueous hl oric
aci d ™y m. of a 2.1 OMsolution) s ed when the
tenpérature of the reaction nmixture a%ached 23.6C. The
m xture was stirred for 10 m nutes ther?separated The

r 0
R Etof DO )0 BRSO b b R T e B S 1
(mathyiadfoagl)ticackdbenzanide (406182e; A0)]1 lam% wiw schutionrie aeptntrile;

2080 oDtk Rives to lagkeRrgeEOncLhe SHRFOBREMS Wil bEAte g
BlGe ﬁz(aﬁQQOIﬂé RS tEIlH Zgﬁjd %%ehp@aﬂeﬁgV%ﬂgj ﬁsﬁlﬁﬁom

vesse he | ack tenpe atur was set
umclev etntosphenio pesury unkilst tblal @ft370 miuofitistilatewaspotedted. The mixture

as then cooled é Acket%eélgérgtllueOJOT) and MTBE (500 mL) was added to give a

cloudy mixture. The jacket temperature was set to 20°C and aqueous hydrochloric acid
(250 mL of a 2.10M solution) was added when the temperature of the reaction mixture
reached 23.6°C. The mixture was stirred for 10 minutes then separated. The upper organic
lﬁyer 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-[(1S5)-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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250nL of distillate was coll ected. The ni xture was
cooled to between 20 and 21C and a 20 sol ution of

n chloride (5.52 Min isopropanol, 616
Wi

k), was
fhe nixture was heated to 50C over 40PﬁszﬁR28%5./003882

The m xture was nmai ntained at 50C for a further 70

m nutes before addition of a seed of

3-[(1S) - 2- hydroxy-1- met hyl et hgxy] - N- (I - met hyl - H
pyrazol - 3-yl)-5-[4- (et hyl sul fonyl ) phenoxy] benzam de
(66ng). The m xture was stirred for a further 15 mn

GlgctoB S i OUBY a5 vReReRSERL VPS80 Rk, Thre

1%}5@&&' EikeShaRsh&Ld B, & 8 Giftbd th ubﬁ@ﬂa @d(fu?iﬁétﬁc%r?’mé@n vacuum for

nutes after 1 nitiation of t coo After
approximatglyfl8rhoumpp4HHQ towi el the &lﬂb producs (@fﬂgr witha piatyiof84.22%

Stoby BREE2rsperd Ehaimaplusebeeion jr SowPect a by
{éﬁéﬁﬁ@%wéﬁ%&é'955-552@%37“’3%42’%, 39, Db bndi .50,
Lﬂéﬂbﬁ%b( tﬂz,l‘/;i‘?lgﬁ%% &, 2 té.gg@hﬁi}) glsy é@Q#g% B’?ﬁh“ég"ﬁf 455

r oxi rna ur’s tit uct
A 277 (s 3H), a.6|mur3i.45y(rmﬂH9,43.22[2(%3}W W24, BH)C assay
(73.4%vyield after correction for assay)). 5 1H NWR
(400 MHz, DMBO) S 10.90 (s,1H), 7.97 - 7.91 (m 2H),

m ] . ] . ]
meth@Sulf liédo efizanie 3H), 3.61 - 3 45 (m 2H)
3.21 (s, 3H), 1.24 (d, 3H)
3-f(1S)-2- Hydr oxy- 1- net hyl et hoxyl - N- (1- et hyl - | H pyrazo
| -3-yl)-5-14 (et hyl sul f onvl ) phenoxyl benzam de O Z

BEY0 Y DO O M EtOAc o
3-[(19) =2 dr ox§Cll - met hyllaﬁl-bog«yd)-N(Fio-/n;fhy I—I-rflyraNzo
| -3-yl)-8-[4- 15 (nethyl sutfonyl ) phenoxy] benzgh de
/@:gri de (2907.8 g, 6MF nol) and ethyloacetate
re charged to the reaction ve%sg@ﬁd stirred
togive a thick creamslurry. Saturat ed eous sodi um
hydrogen carbonate solution (7.3 L) was oharged to the

reaction over at least 15 mnutes (to control gas
evol ution). The m xture was stirred

3-[(1S)-2-Hydroxy-1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-yl)-5-[4-
(methylsulfonyl)phenoxy]benzamide hydrochloride (2907.8 g, 6.03 mol)

and ethyl acetate (30 L) were charged to the reaction vessel and stirred to give a thick
cream slurry. Saturated aqueous sodium hydrogen carbonate solution (7.3 L) was charged
to the reaction over at least 15 minutes (to control gas evolution). The mixture was stirred
for at least 30 minutes until the solid had dissolved to give a clear solution. The aqueous
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




for at least 30 mnutes until the solid had dissolved

to give a clear solution. The aqueous 20 phases was
w@ﬂggoygd nd di scarded, the organi c phase was washed

0 r (14.6 L), and screened into the PCTIGB2005/003852

crystallising vessel. The reaction m xture was

azeo-dried by distillation; the ethyl acetate solution

was distilled from31.0 L dowg to 14.5 L, fresh ethyl

acetate (14.5 L) was added a %I t he di stlllation was

repeat ed until there was 14.5 L of ethyl acetate

ining in the reaction vessel. The reg\o tlhin m xture

CRALNE9A0LG 2t o 4FEdmin Theanigtuzecy#s held @ 2050 éprl§ duisethg product

{3y gL AR IO YR S5 e

dra0C. Ts reswltediin @2 16w (320aypitidpof the dtpprodidatr e at 45C; the
mxture was then stirred at this tenperature for 3
"HONMR (©00 dftz, DMSQ) W.20 (5/10D 0B217(dPZH), GSBASIHIN 3888, 1H),

1oy, Apnpdsth bt . AdS Chih 48 Fiiuliny 372

&/aﬁﬁf atg70n @'I‘i’n Vﬂ-gh§@7 th)l\/[l'&b_:(({, Hﬁ) L) and dried in a

cuum oven 's result fn 2216 g (82%
yi el d) of the t|tIe product . 1H NI\/R (400 MHz, DVMSO 6
0. 86 1
%@Ws?ﬁo%? pMa@m 56279&;@6@ 40, 129;)4% 5| 146. maé 76,83645,

§')89lg’2955;4 ?@14% 6’7")1296515@0( e?f.?f,g,g&o?'?q4_%%?ggﬁ%9, 16.38

13C NWVR (100MHz, DI\/SO) 5 162.98, 160.80, 159. 46,

155. 85, 146.78, 136.76, 135.15, 130. 89, 129.59,
118.19, 111.07, 110.91, 110.79, 97.41, 75.09, 64.08,
43.74, 38.29, 16.38 10 S WO 2006/ 040527
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and 20 ii) a conpound of formula (1V) by nucl eophilic
aromati c substitution using a suitable base in a

Wé&iﬁ@g{l’s@,sol vent, or, when X3 is Br, under conditions

for an Ul man ether reaction, WO 20B6T&R383P03882
PCT/ GB2005/ 003882 -50 X4 (R2)m(R3)n (I1V) wherein
R2, R3, mand n are as defined for fornula (1) and X4
is OHwhen X3 is For Br, angq,aX4 is a |leaving group
when X3 is OH 5 b) where neéegs'ary, conversion of X1
into a carboxylic acid; and c¢) coupling of the
rrboxylic acid group to a conpound of fornula (V);
SHET and thereafter if necessary: 10 i) converting
a conpound of forrmula (1) into another conpound of
formula (1); ii) where R is a protected version of
hy dr ok praeedsyibr maldnpa abmpduntl o€ fqpmolagBf i ng group; i)
formng a pro-drug; and/or iv) formng a
phar maceutically accep @ salt; pwherein in a
compound of forrmula (1):] 15 [
met hoxynet hyl or met hyl ;x
selected from-C(O NR4R5, -

HET-2; HET-1 is a 5- 6- enbered, Clinked heteroaryl
ring containing a ni n atomin the 2- position and
optionally 1 or u BNg het eroat ons

i ndependent | y sel%%zg'f'ed frc‘hl)ﬂ, N 20 and S; which ring

is optionally substituted on @n avai | abl e carbon atom
or on a ring nitrogen atomprovided it is not thereby
spidhprocess sedprismg h 1 or 2 substituents independently
el e%.ted from RG; bE—IT-Z if[ a 4-, 5- or 6-menbered, G
rreagtion ak 2 eomiauad g’an;l}la( Yng containing 1, 2, 3 or 4
het er oat oms i ndependent | yzsel ectegh from 0, N and S,
wherein a -CH2- group can 2% onal Iy be replaced by
a-CO- , and wherein a sul atomin the
heterocyclic ring

ethyl; R2is

uy
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 (IIT) by nucleophilic aromatic substitution of X* using a suitable
base in a suitable solvent,
RH/OH
X
(Y
wherein X is as defined for formula (I) below and R'is selected from methyl,
methoxymethyl and hydroxymethy! (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 Uliman ether

reaction,
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may optionally be oxidised to a S(O or S(0)2 group,
which ring is optionally substituted WD 2006/ 040527

) Wﬁ%ﬁ@éﬁ?s’ 003882 -51 on an avail abl e carbon_or
i atomby 1 or 2 substituents i ndepend®hTiGp2005/003882

selected from R7; R3 is selected from hal o,
fluoronethyl, difluoronethyl, trifluoronethyl, methyl,
met hoxy and cyano; 5 RRis s éect ed from hydrogen,
(1-40C) al kyl [optionally subsirfuted by 1 or 2
substituents independently selected fromHET-2, -ORS,
- S02R5, (3-6C)cycloal kyl (optionally substituted with
1 group selected fromR) and -X(O NR5R5],
(3-6C) cycl oal kyl (optionally Jkubstituted with 1 group
sel ected from R7 and HET-2; ' s hydrogen or

N (

(1-40C) al kyl; 10 or R4 ether with the nitrogen
atomto which they are attached\may form a

heterocyclyl ring system as defi(lﬁ}?)in by HET-3; R6 is

i ndependently selected from (1-4C)al kyl, hal o,
hydroxy(l-4C)al kyl, (1-4C)algexy(l- 4C alkyl,

(1-40 al kyl S(O) p(! -4Q) al kyl, amno(14C4a}Ik¥II, .
wherediRA) R gl andinraeg as-deBned %ylfqrmula (I) and X" is OH when X" is F or Br,

di,((k-4C) al kyl am n AC) al,kyl and HET-4; 15 or, when
aﬁ&%}&is ?Clea‘é‘!%ﬂ‘ﬁuaw%, %61%@9’ Z\ddi tionally be carboxy; R7
B)S SelRed RedshargNedakistsion bf b K ¥drboxylic @id1lardC) al kyl ,
-C(O NR4R5, (1-4C)al koxy(1- 4C)al kyl', hydroxy(l

¢)4C) &okplingaf the-catboxplRSicidEPuBto) ascoarponnd ofifRmenla V) o 6

menber ed, saturated or partial unsat ur at ed

heterocyclyl ring, optig utai ning 1 or 2

further heteroatons (in aédit o the linking N aton
20 i ndependently selected from®, N and S, wherein a

- CH2- group can optionally bgyreplaced by a -C(O- and
wherein a sul phur atomin the ring nmay optionally be
apdithpreadigr if@meees®0) or S(0)2 group; which ring is

. i.onal |y substituted.on ap available carbon or .
R ERs teBipid b gt B e ARGt Blindh by
ipahieed Rbisharppsredted veasion bThydrdxgmathy NrérhaUsL el the ?mﬁ@g £dup;
saturated or partially unsaturated heterocyclyl ring,
i} fosmingaripidug; pd/eli ning 1 further heteroatom (in

addi 1t g}ée[} I Ki i ndependent |y sel ect ed
1??%%&51%r£§han &tkéﬁﬂi?@%&g@%@%- group can optionally
be r ephet¢ie th a tympounofFormaladp and wherein a sul phur
atomin the ring may o&tionally be oxidised to a S(O

Br isdygdsoxygetiyh mefhoxymethyley methdlnt i onal 'y substituted on

RE: Avall & .carbon or nitrogen atomby 1 or 2
s%@tﬁﬂ%ue% l’l ndependently sel ected from R8; or

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 -CH,- 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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30 HET-3 is an 6-10 nmenbered bicyclic saturated or
partially unsaturated heterocyclyl ring, optionally

i ni,ng 1 further nitrogen atom (in addition to the
Wﬁ?ﬁ@ﬁghﬁl atom), wherein a -52- -ate- group chfT/GB2005/003882

optionally be replaced by a -C(O-; which ring is
optionally substituted on an avail abl e carbon or
nitrogen atom by 1 substituent, sel ected from hydroxy

and R3; Rs is selected fromOR', (1-40C) afkyl,
-C(O(1-40al kyl ,-C(ONRt R5, (1.40C) al kyl am uo,

s A e o7 i o e B b itnd selected from
Hiydroxy(1-4C) al kyl and -S(O pR5; HET-4 is a 5- or
63-'rrerrbered, C-or N linked unsubstituted heteroaryl
Riinsplectadt feom halg, fyord@netioyl, dfluorngethyt, ifbmt@neathyl, methyl, methoxy
i ndependently selected fromO, Nand S;. pis

o G3HRg

endently at each occurrence) 0,1 or 2; iii is O
Iy . Lora: . : .
R ele Rt S O KR PURATALY Ny 4r st

indeperiently seléchel foambidIF) -GR’f -SOaRT, §3-6C)cycloatkyl (sptionally
ST i oy e B TR L QT LBl BFonany
s‘g&%iﬁgéd"witﬂ ltghcﬁxp“s@{é&@&’ﬁ'ngf am@ypt.e (1), inis 1, nis.

and R2 Is methylsulfbnyl. 4. A process as clainmed in
Risthydragenwin ér-4Chaliyie cormpound of formula (1) is a

coppoune of formula (la) R0 COZiH XNO p | O_c
OFiRe)"‘HéJ Rotagather il the mifrqgen alemde pdich thesiare pitashed mayfaspag
Iﬁnﬁeﬁﬂ%@yﬁ@?&gﬁfepnoﬁ/d'gﬁ{le?&yizﬁiﬁf%'; ected from net hyl and
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(0)- and wherein a sulphur atom in the ring may optionalily 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(O)- group 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 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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X i's methyl. WO 2006/ 040527 PCT/ GB2005/ 003882 -53 5. A
process as clainmed in C-8-m 1 wherein step a(i) is
carried out before step a(ii) such that the sequence

C

oty o é%@%%ﬁ%mi)rg’pﬁ@ﬁ é@@%@%ﬁg Sgmtonally siisted on

g TSt I P oot
en EYebf) FRon' o iR OmBY IR Bifidd dod by GEY hEERD
RE dosapactesiefsom XOR® X1 4 Cyalkpl] -GROY( 14 CHhlkyl, -C(OYNK'BC, (1 -4T)alky lutnino,

aiecSyylio, HEg- therei s e a1 AN Al

hvés Wyeh, Jaraimlgs( 1 b), said process conprising: i)

yEREPACalhyl a2 SUIRY D) S (ila) with

HEF-#id hSnarHamembsred) GoON- linked ivusubstitated otervaryl ding Containing 1, 2
formyla (Vila), (ii) reaction of the conpound of

‘°f%36&ﬂgi@‘§f‘ta€ﬁmsaljﬂdwefl#nﬂwée %%PFE&%&&‘F Mdshnula (lira) 15

16 NRSILEhA) t bt RAXVARL - . hydroxymet hyl or a

pné?@@g@%@gﬁégﬁgﬁgn 1 e%fﬁé )p%ﬂoz’gi ve the conpound of

m fsdroniland VI11a); (iii) hydrolysis of the nitrite to

| .ghve t;]e conpound of formula (VI Th); reaction with a

D158t} ¥oByclic anmine to give the conpound of formula

préﬁ@ﬁtha?cﬁ%eh'ﬁ?fse@ it i opgcessary: 20 i) converting a
conmpound of forrula (Tb) I'nto another conpound of =
formula (Ib); ii) where Rla is a protected version of

2, hyd E«'&oﬁ ‘ (r:r(%ts gg’ (lzl\hingea%? Yﬂﬁmqt wﬁagr%i i ?htceccotn{pggnc%f fobmula M, R is

hydroxymethyl or methoxymethyl; and X is methyl.

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

(@), mis 1, nis 0 and R?is niethy]sulfbnyl.

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

compound of formula (Ia)

rRA_ 0 o
T )con
OV

&N
Formula (I2)

R’ is selected from fluoro, chloro, methyl and methoxy;
R' is selected from methyl and methoxymethyl;
nis 0,1 or2;

X is methyl.
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i . WD 2006/ 040527 PCT/ GB2005/003882 -54- iii) formng
a pro-drug; and/or iv) formng a pharmaceutically

| i
11F\ 0\ O |/ ||a0\ﬁ|ais.P&lflcraﬂé°°5é903882

0O RaQ\ N HET-1 E9 HR \/O1l \ OH HZN- HET-1 O
4\ Ol \\ O/ VIlIb O Ib DSO 5 8. A process as
claimed in Claim?7, wherein Ri@g is nethoxynethyl or
tertbutoxymethyl. 9. A process as clainmed in Claim?7 or
Claim8, wherein HET-1 is pyrazolyl, 10 optionally

TR ECCIRRE LTI s Y e
%ul\éh_ltﬁég%_jhe!S%quén§@$pr%§&t?ﬁs§co?np$§13§- 15 11. A process as

ainmed in"any one of Clarns 7 to 10 wherein the
conmpound of fornula (Ib), wherein Rte is nmethoxynethyl
or tertbutoxymethyl, is subsequently converted,to a

W@S%% esalt; IR\ HF\ CNO I OHF\ CN
O

compdoupehofX f or milladl bl whe'ei n RRe -8 ¥met hyl .
12. Aess as clain h Claim 11 lwhe t he
conmpounof Tormul ¥ ( is 20 coAver othe— ()

wherein Rte is hydroxynethyl)

wi t hout V) X O (vin)
(n
(R%)m
(R*)n
6. A process as claimed in Claim 1 wherein step a(ii) is carried out before step a(i)

such that the sequence of reactions comprises:

X2 x1 R1 0 X1
X2 1
X
- — ()
x° 0 0

]
i (R%)m RHm
3
(Vi) (Ra)n (Vi) (R)n
7. A process as claimed in Claim 1, which is a process for making a compound of

formula (Ib), said process comprising:

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

(i) reaction of the compound of formula (VIIa) with the compound of formula (IIIa)
(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);

ii) where R' is a protected version of hydroxymethyl, removal of the protecting group;
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the internedi ate conpound of formula (Ib) (wherein Rya
i ymethyl. or tertbutoxynethyl). 13.

W%?O%%&%a (VIl) as defined in Caim®6 which i Sf/?%ﬂi@d%%sssz
3-fluoro-5-[4-(met hanesul f onyl ) phenoxy] benzonitrile.
14. A conpound of formula (VI1I) as defined in Gaim5
which is a conpound sel ect ed. 541‘rom
3-[(1S) - 2- net hoxy- 1- net hyl et hoxy] - 5- [ 4- (met hyl sul fonyI )
phenoxy] benzom t rile [and the 10 racenic version]'

18 xy- | -met hyl et hoxyl-5-[ 4- ( net hylsuulf
Bﬁ&‘ﬂﬁ‘#e r"i'? Atrile;

&) bdrinitlg 2 Ea%BCeQHéaq)W)éC&eptaﬁﬁtsBW et hoxy] - 5- (4- (et hyl sul f
onyl)phenoxy]benmolc acid, norpholine salt of

3-j (1S)-2-tent-but oxy-1-nmet hyl et hoxy]-5-[4
(et hyi sul f onyl ) pbenoxy] benzoi ¢ acid; 15,,
tert- butyI am ne salt of R'\\OH

3-[(1S) - 2-t en@- butexy- | - metryl gt hoxy] - 5- [ 4-

¢ Dl f ong né’k‘y] benz aci d. 15111aThe co

3- ) - 2-t end- bUToxy- | - met hyhgt hoxy] - | - met hyl -
yrazoi-3- yi)-5-[4-(nethyl sul fonyl, )phenoxy benzam de

20 F

1a % " Via /‘S\\ VIIIa
0

1 0
R R 0 -
o /@/ ° VIIIb

7 \b ‘b
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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isolation of the intermediate compound of formula (Ib} (wherein R"* is methoxymethyl or

tertbutoxymethyl).

13. A compound of formula (VII} as defined in Claim 6 which is

3-fluoro-5-[4-(methanesulfonyl)phenoxybenzonitrile.

14, A compound of formula (VII) as defined in Claim 5 which is a compound selected
from: e

3-[(15)-2-methoxy-1-methylethoxy]-5-[4-(methylsulfonyl) phenoxy] benzonitrile [and the

_.racemic version];

3-[(18)-2-ter1-butoxy-1-methylethoxy]-5-[4-(methylsulfony)phenoxy]benzonitrile;
3-[(18)-2-tert-butoxy-1-methylethoxy]-5-[4-(methylsulfonyl)phenoxy]benzoic acid;
morpholine salt of 3-[(15)-2-fer+-butoxy-1-methylethoxy]-5-[4~
(methylsulfonyi)phenoxy|benzoic acid;

tert-butylamine salt of 3-[(15)-2-tert-butoxy-1-methylethoxy]-5-[4--
(methylsulfonyl)phenoxylbenzoic acid.

15.  The compound 3-[(15)-2-tert-butoxy-1-methylethoxy}-N-(1-methyl-1 H-pyrazol-3-
¥1)-5-[4-(methylsulfonyl)phenoxyibenzamide.




