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CHEM CAL PROCESS This invention relates to an inproved
chem cal process for maki ng conpounds which are useful
WO p0ovloeo4s eat nent or prevention of a di sease oPCTeBR@&I004399
condi tion nedi ated through gl ucoki nase (GK or &X),
| eading to a decreased glucose threshold for insulin
secretion. Such conpounds_gre predicted to | ower blood
gl ucose by i ncreasing hepatl c gl ucose uptake. Such
conmpounds may have utility in the treatnment of Type 2

di abetes and obesi kyppiiteal PEEESY s also related to
i nternmedi at es usefuﬁ'rrr'r%]"é—rmd chem cal process.
In our applications (WO2005/080359, WO2005/ 080360, WO

O LR, TR 00R A2 LGRLy 0, 218PhAARP EShnpouncs

whlcﬁ Reehise? @DME GOAH8R)or pMeﬂtﬁM&)f dekseadeloe dled'mmlmonditien mtli@h?d

are useful as G are
throygheahicokinasedFhlt %&@7 Eea 1&% Q?Cé?aﬁ“? gp °°é%‘< oy ms““n
secréﬁéqr @iﬁb’ﬁ"@&nliﬁ()hndsr@é YRR tdMokvePblobE Elydse biincBeasip ﬂiyﬂ»atlcr
hyl; R2 i's selected from-C(O NR 4R5,

NR4 RS
glucosS(t@)akm Sughcropmpuipls mayhaye piity i @EPF%W&PW ‘3 %B%%E}a%’ﬁf’%%nd
obesgcy 'ﬂ{e BvdRERR a?s%’relgteg kO RIMBRLES AR lin th REpGERH eiday

rogen atomin -pOSItIOﬂ
process.

In our applications (W02005/080359, W02005/080360, WQ 2005/121110
(PCT/GB2005/002166), WO 2006/040529 (PCT/GB2005/003890) and WO 2006/040528
(PCT/GB2005/003888)) we have described compounds which are useful as GLK

activators, which are of general chemical formula (A).
1

RYO H
X @
O

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;

R’ is hydrogen or (1-4C)alkyl;



HET-2 is an optionally substituted 4-, 5- or
6- menbered, G or N-linked heterocyclyl ring
w@onvasung 1, 2, 3 or 4 heteroatons; R3 is sePEr/GBA06/004399
from hal o, fluoronethyl, difluoronethyl,
trifluoronmethyl, nethyl, nmethoxy and cyano; R4 is
sel ected from hydrogen, (lL»4C)alkyl [optionally
substituted], (3-6C) cycloalkyl (optionally
substituted) and HET-2; R5 is hydrogen or (I-4C)alkyl;

or R4 and R t.ogether with oY i ch
R R Y e R
heteﬁbi«%ﬂQin%rsys"tém,n is 0, 1 or 2; provided that when mis
0," t '

' ennis 1 or 2; or asalt, pro-drug or solvate
misPwsdeof . The conpounds of formula (A) are

nis(gklgﬁterocyclyl -aryl am des, wherein the aryl ring is

fsubstituted by a substituted alkyl ether and an
5  provaiey tlex whewtsis 01 themun 1s Ithiédse conmpounds have for exanpl e

Ora?ﬁteggg%ﬁéggﬁl‘zaﬁg%%gpg reacti on sequences such as

0 I'n"Schemes 1 and 2 bel ow. Schene
1WiIR¢ eontpiundasf fdmiilney) areNFotenedyaly(-aly] aidess wheteinythe eyl

ring ﬁé—%ﬁ tt{tl?tgd %E g g&sﬁtﬂ%ﬁ aﬁlc“?fl g%hérralrlﬁl lalln( Xlly%olxly%{lbsgiﬁgﬂp These
compounds have for example been synthesised using reaction sequences such as those

10  illustrated in Schemes 1 and 2 below:
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The starting material for both of these synthetic

routes is nethyl (3,5- dihydroxy)benzoate. The order of
w@raoaobidgy t he vari ous substituents around theP@iYeBR006/004399

ring has varied, but in both routes illustrated, it

has been necessary to use protecting groups (benzyl in

Schenes 1 and 2) during the synthetic sequence in

order to differentiate betweenthe two hydroxy groups

in the starting material. This inevitably introduces
whefexf( fPhsH¥A iFormiIE £8), Wid Reth{ifor@GRGB&HS HroupbH £&af | ons

or 1 ncreased cost per unit weight of final product
trialigyleilyl grompased waste and environnmental inpact, if the

product were to be manufactured on significant sgale.

Concwgrently, conmpounds #ith a simpar gerers hr mul a
have Jbeen publ jshegl 004/ 076420) .2 A f oul
xe O¥Apounds 1's NT1 Ust rodeed iTATSchemeX 3. '
Rwever, as shown a , a nmet hegysret hyl prot
grioup is still utilis in ths rouke. In ord
sJ%h conpounds to be usef ul coﬁﬁgﬁgﬁglly, there is a
need to devel op one or nmore short X efficient Tynthetic

HO

routes. In our co-pending PCT application
PCT/ GB2005/ 003882 we have described routes to't he®
above conpounds sfarti f di hal oph | o

der iRrgttues, ki f@?gﬁg}ifi ed, e ol Al oH
accordimr:éeto sche el ow Schene 4 A key
internmedi ate ™ this process<is—the benzoic acyd
derivative (B)g Use of this internedi ate proybdes
rapi d access tbpg nunber of heterocyclic am de

anal ogues (such as

l = f = CO,Me
- CO Me H N
P\O O / 2 X
X o}
R ———
R® :

Tz

R

; 0 /@/COZH
~ 0
Ty
0
RZ
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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



compound (C)) by formation of the heterocyclic am de

bond (illustrated above by the heterocycl e being
wOoreioipb@ys azol e). Synthesi s of internmedi ates oPCT/GB2006/004399

anal ogous structure to (B), where the nethyl sul fonyl

group has been replaced by an am de, provides further

chal | enges. For exanple, the conversion of the nitrile

group to the carboxylic aci'd group of (B) using

reagents such as sodi um hydroxi de may cause at | east

oo S AP PR R A R i s

stepieih he domaguraxintplications dordsereased ¢coseper swit lweight Bnal pepguct
work to sone useful degree, i.t. would be ad
and igreared S8 R HACOTREN BBt oo R s 0 B PeAfEGhisa on

signfffntWpigh can tolerate lhe presence of sensitive
substituents such as anides, to give ield

igh .qf
5 t hEoReuganti EOBBRed VY ith AsEnilAs gener ,fofsﬁ‘?aat%é’P éﬁ‘fnrl?‘@’ﬁﬁ%"d (WO
2004?%@4?% f ol Ul &) th&l RBRPAIHIO R ilt@stdale8 i B&t@imed: 0duct
erein HET-1 is anoptionally substituted 5-
6- menbered, C-Iinked heteroaryl ring
o061 99EM.gl Om ko H{1€)-2er pOSI A0
fir spect of_th&=invention, therk is provid
process for maki nged@rgonpound of cprnulaqu), (lg said
procegs conpri si nghegebher: a) hydrjol ysi s of an ter
of formula (Il1) (wherein Ris (I aI kyl);

tont ai nihg a
6@por2%h aoMe

SO,Me SO, Me
PPh,
DEAD
P< O/\-_/OH
X
P = TBDMS
(o}
HET O/Y e
p e
X o)
o) -— [ij
H,N
’ @ SO,Me

SO,Me

Scheme 3
10
However, as shown above, a methoxymethyl protecting group is still utilised in
this route.
In order for such compounds to be useful commercially, there is a need to develop
one or more short, efficient synthetic routes. In our co-pending PCT application
15 PCT/GB2005/003882 we have described routes to the above compounds starting from
dihalophenyl derivatives, which were exemplified, inter alia, according to the scheme

below:
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(I'l') or b) reaction of a halo derivative of formula
(I11) (wherein Hal represents a halogen) wth a

wa@orpoomds of formula (1V); (H) (1V) wherein i nPCT/GB2006/004399

conmpounds of fornmula (1) to (1V), Rl and R2 are

i ndependently sel ected from hydrogen and (I -6C)al kyl,
or Rl and R2 together with«he nitrogen to which they
are attached forma 4- to ?—rrerrbered het er ocyclic
ring, said ring optionally containing 1 further

het eroatom sel ected from O, Nand S; and Pl is

hydr ogen or a hydroxy T}lr

@ting group. In one aspect
r_Ofent heliMvest i o % com\Eun%L ¢ a (|)r¥g oH

y pro¢ a). | not heT"Aspect of e i-hventioh, e

tconpoundcqf fompa (1) is nmade by<peocessub). o
Sui t abl e congg\ ns for processo‘\;ﬁl\jgre hydr ol y§£@/ ®)
under nmild ba%ic conditions suchoas the use of “godi um
hydroxi de in tetrahydrofuran. Further suitable col
condi tions include sodi um hydroxi de in water/ne hgﬂg{?
at roomtenperature (Tetrahedron Letters, 46(25), 43%N

1-4313; 2005, and Angewandte Chem e, International
Edition, 44(1), 72-75; 2004); and lithi um hydeox¥de in
: o ks

===

THF/ wat er / met hangl_afl rfoem t enper at n

the American"Chenical NSdci et yﬁpﬁéﬁf’i?( 15) ,ﬁ(\gm(:&l;
2005) . Suitable copditions for pr ocessokDaPe t hose
known to be SEISI e for Ulman X

ko)

Scheme 4

A key intermediate in this process is the benzoic acid derivative (B). Use of this
intermediate provides rapid access to a number of heterocyclic amide analogues (such as
compound (C)) by formation of the heterocyclic amide bond (illustrated above by the
heterocycle being methylpyrazole).

Synthesis of intermediates of analogous structure to (B), where the methylsulfonyl
group has been replaced by an amide, provides further challenges. For example, the
conversion of the nitrile group to the carboxylic acid group of (B) using reagents such as

sodium hydroxide may cause at least partial hydrolysis of the amide R'R®N-CO- as shown

0
T
o NaOH o
\ Eol

RZ'N HO

(o] o

below:

AN

Although the conversion of the nitrile to the desired carboxylic acid derivative,
such as (B), may work to some useful degree, it would be advantageous to develop routes
to compounds analogous to compound (B) which can tolerate the presence of sensitive
substituents such as amides, to give high yields of the required carboxy intermediate, on a

significant scale, for further elaboration to the final product (D) (wherein HET-1 is an



reacti ons. For exanple see K Kunz, U Scholz, D Ganzer,
Synlett, 2003, 2428-2439, G Mann, C Incarvito, AL
wob@gahsl & J Hartwig, J. Am Chem Soc, 1999pPC1&B2006/004399

3224- 3225 and A Aranyos, DwWdd, A Kiyonori, J P

Wlfe, J P Sadighi & S L Buckwald, J. Am Chem Soc,

1999, 121, 4369-4378. Cenerally, suitable conditions

for process b) are use of a high boiling solvent (for
exanpl e tol uene, 1, 4-di oxane or DMSO or, for exanple

o SR BN o B 08 0

atorpaiphe 2-psitjoa):| adi um cat al yst (for exanpl e copper

copper (l) chloride, copper (}) bromde, copper (1)

i odi de, copper (Id1) chlgride, lico ) 1) brom de,

copper (I1) iodide,O%BFp Noxide, palladium(I1)
ylld

€
acetate or bisdibenz e cet%ne al | adi um (0), or
for exanple copper (1) e); aligand for the
catal yst (for ex l e - phenant hr oni ne, neocupri ne,
a 1,3- diketone (st
2,2,6,6-tetranet Yyl hept ane- 3, 5-di one), racemni c-2-(di -
- but yl phsophi no) -1, 1' - bi napht hyl ,
2- (di -t - butyl phosphi no) bi pf®nyl or |,1"'-bis(di- -
but yl phosphi no) f errocene; or for exanple a |igand
sel ected from 8-quinolinol, 1,10- phenanthrali ne,
salAwcatdiigiriarfist aget ¢ the ine¢ntianpthérylidygptideda probess f@ Muking

and i met.hyl gl ycine, in particular selected from
ac%?%ﬁ%§€E®SFW3 hyl hept ane- 3, 5- di one and

N, N-di net hyl gl ycine); and a baseo (for exanple

i norgani ¢ bases sucﬂkg assi URA ﬁarbonate, cesi um
carbonate and organic bages fh 88 sodi um
fert-butoxide) to deprotonate”the phenol. For exanple

process b) nmay be conduct ion NMP or benzonitrile,
usi ng copper (1) RKN

R*
o)

M

said process comprising either:

a) hydrolysis of an ester of formula (II) (wherein R is (1-4C)alkyl);
. (0]
P~ O/\r O\©)‘\ OR
0]
, O
N

R*
o)

ey
or

b) reaction of a halo derivative of formula (IIT) (wherein Hal represents a halogen) with a

compound of formula (IV),
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i odi de or copper (I) oxide as catalyst,
2,2,6, 6-tetranet hyl hept ane- 3, 5-di one (or

woRaddiosaudyl gl yci ne, but particularly PCT/GB2006/004399
2,2,6, 6-tetranet hyl hept ane-3,5-dione (TVMHD)) as |igand
and cesium carbonate as base. It is advantageous to
use cesium carbonate with ashi gh surface area and
carry out the reaction with vigorous stirring. In
anot her aspect, process b) is carried out in NWP, with
copper (l) iodide, TdHD and cesi um carbonat e.

Ther ef opk_| otherlaspect of the inventiogn there is
provi ded 8 prjoc f oP"maki ng a corrp@\u_nd ormul a
(1), (1) said pr Ss conprising reacin a halo

derivative of formala (111) (wherei RHal}yrepresents3a
hal ogen) with a conpound of fornula (1V); (I11) (1V)
in the preséfBe of a catalyst, a |igand {3 said

| B 79) s ,of.. f or nul
e Ut B QIS). R Wl €D ARGy Bleiy oy
hydraggn eerbl -6(dlky), o6R) aidB/l togativer Ritha]m:lniﬁggindg @«ﬂ]ﬁtﬁzth@yi drd
' [ hey..ar.eattach . -. 10
w18 £ 9550 LS DG BESE LAC It LU A L 0
fuﬂhﬂﬂieatoatdngseledtwﬂrchﬁo,hetnersoﬁidém sel ectted Irom O N and
.S; d Pl is_ hyd I ox rotecting group.
P! lf’sﬁy%{’]\%enég62‘??{0;(&&%9%%%&)%’9%?'0% pr)c;t gcti ng group.
Suilh 8hd &spyv@log e ih@htibh, HeLomhpBht §Gbinifda &) RURRe B} pfokss a).

any of those known in the art
)in another aspect of the invention, the compound of formula (I) is made by process

b).

Suitable conditions for process a) are hydrolysis under mild basic conditions such
as the use of sodium hydroxide in tetrahydrofuran. Further suitable conditions include
sodium hydroxide in water/methanol at room temperature (Tetrahedron Letters, 46(25),
4311-4313; 2005, and Angewandte Chemie, International Edition, 44(1), 72-75; 2004); and
lithium hydroxide in THF/water/methanol at room temperature ( Journal of the American
Chemical Society, 127(15), 5540-5551; 2005).

Suitable conditions for process b) are those known to be suitable for Ullman
reactions. For example see 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 for process b) are use of a high boiling solvent (for
example toluene, 1,4-dioxane or DMSO or, for example benzonitrile, dimethylformamide,
N-methylpyrrolidone (NMP) or N,N-dimethylpropyleneurea (DMPU)); using a copper or
palladium catalyst (for example copper, copper (I) chloride, copper (I) bromide, copper (1)
iodide, copper (II) chloride, copper (IT) bromide, copper (I) iodide, copper (II) oxide,
palladium (II) acetate or bisdibenzylideneacetone palladium (0), or for example copper ()
oxide); a ligand for the catalyst (for example 1,10-phenanthronine, neocuprine, a 1,3-

diketone (such as 2,2,6,6-tetramethylheptane-3,5-dione), racemic-2-(di-#-butylphsophino)-
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for protecting primary al cohols (see for exanple
"Protective groups in Organic Chem stry” 3nd Edition,
wawoaoerme and PGM Wits, 1999). Further suit abPE€T/GRRW6504399
for hydroxy protecting groups P1 are t-butyl, benzyl,
trityl (triphenylnethyl) and tetrahydropyran-2-yl;
such that the preferred sidg_chains on conpounds of
formula (1)-(I1l) are: A further suitable protecting
group is an allyl ether. In one aspect, tert-butyl

1 1e5ﬁ1§§hthy1sz SIS ggsﬂoaﬁlmmhﬁ&w &9, Bl | N anot her

rogen ese protecting groups may be
butV’@EWbl@O)f@rr%e@@méqneémplm digend selected Grosubqeinolined, 1,10-
For
phezlgﬁa{flnlgﬁﬁéé’, SalRERHSS y&ﬁ@, %%ﬁéﬁ%glgﬂégﬁ’ﬁe Bg cLShee R LN
dintephytgbypamea in pnnticu&artselled:tyd frgm(izuZp6 mtetmrrtemylhebtahgt[& Sgdiangmnd
e .r.empved treat nent . wit t abl e acids
NS Bl A SR G Y e EPE PPttty b S D aHREt oup
carbomate, éasmnemmﬂae: antl logAhit®ates whdhhhs Rydli@aes - dutogidariod i n
net han or treatnent with anberlyst resin, or
dep(r?tg%f’tt%@ﬁ?h °h formic acid. Conpounds of formula (11)
WHYFdi%x:ﬂ:ﬁllﬂg piseeds!t) wilyba besiukRd &NM%r%eﬁMﬁﬁ%‘ ﬁ’snf)g]co‘p?er )]

tert-bu Scheme 571t should be noted that the rou

iodde o cempS ALRe @cq#ala@t 3,2.Gf-taveughy theptage- 3 Arediangrter N,N-
dm@tﬂgfl@f&ﬂ@/ WMCQ&QW 6,6 %tﬁﬂeﬂ@?a;ﬂﬁh@g Ise a&lOl%S(TMI—ﬁ)é QY %nd

shown” i n” Schenme 2, “advant ageou requires fewer

andggegiumeoghonye o3 bzgsm Ihiép agvaniagsous to use cesium carbonate with a h1gh

surface area and carry out the reaction with vigorous stirring. In another aspect, process b)

is carried out in NMP, with copper (I) iodide, TMHD and cesium carbonate.

Therefore in another aspect of the invention there is provided a process for making

oy @/m

¢

a compound of formula (I),

Rz
O

@)
said process comprising
reaction of a halo derivative of formula (III) (wherein Hal represents a halogen) with a

compound of formula (IV);

o)
1
P~ o] OH
o OH
o e
2/N

Hal R (o)

dm) av)
in the presence of a catalyst, a ligand for said catalyst and a base,

wherein in compounds of formula (I) to (IV), R' and R are independently selected from

hydrogen and (1-6C)alkyl, or R' and R? together with the nitrogen to which they are
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Compounds of fornmula (111) may be nade as illustrated
in Schenme 6 (wherein Pl is tert-butyl). Schene 6
w@eoopoends of fornmula (V1) and (VI1) or anal ogptEGB2006/004399
conmpounds with other protecting groups can be made by
met hods known in the art fromthe comercially
avai | abl e propanedi ol st art9| ng materials, such as:
Conmpounds of fornula (1V) and (V) are ei t her
commercially ava| | abl e or can be made from

attacﬁ ! %l4- E) Joni merns }e?or e&g lﬁ:rﬁnﬁl s ri r1 %ﬁﬁ)ﬁﬁﬁ%dﬁ&%ﬂg £n

bur nt applications
ﬁmh‘é&@&BdtSﬁ@SlE&eﬁﬁdm\mﬂ)%d &8@360 I n this specification

. th eneric term"al " jncludes both straight-chain
P lséwgrog?%?fﬁy&r%‘ﬁ&r?lte%‘%ﬁ & oups. However references to
| Ngi HeduRct, 2! i@whygfmgﬁotsumg gédup” pr opyl are specific

f h h f
| BV ICh KA EFTnE EIRPPS By e 00 RN KOS BRSp

for ;ﬁ\&%ctﬁlg%ﬁh{a&ycal&ﬁ{olst g& foF @;&Q{W‘P@&@étﬁe eRIuph ﬁm@ﬁhi}t Chsmrstry”
exa " includes nmethyl, ethyl, propyl,

3™ E@cmls Eﬁﬂ/ﬁreﬁﬁ‘ﬂa MWMSAW 99hal ogous convention applies
to Fﬁltﬂgi? %ul&%%g Hﬁihﬁrhgﬁj’é?w&&%% Fﬁ’)ﬁﬁsnpl #HSt- E’(ftylr béiﬁ:§1 trityl

e nmor i peridinyl

(trlphexprdrnahylm yiid tetghyduiplyainedsy1; sust thiiz éxeupmfﬂwd side qhain PBul ar
gé) dl HEJR 1R2 is azetidinyl.Further suitable
comBQ‘ﬂ’%BP TBY A r# ¥%Srmed by -NR 1R2 incl ude
honDplperaZ|nyI ono- nor phol i no, ‘fono- thlonDrphoIino
(and versions th*f’\ it IreBy ~N“s oxi di sed
to an SO or S(O) gr ou nd hono-i peri di nyl .

(Oj\O/YOT'" /¥\o/\(o>/

A further suitable protecting group is an allyl ether.

/‘\ o_.
o/\( N

In another aspect, P' is hydrogen.

In one aspect, tert-butyl ether: is a preferred protecting group.

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

Compounds of formula (II) may be made as illustrated in Scheme 5 (wherein P'is

tert-butyl).
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Exanpl es of (I-4C)a!'kyl include nmethyl, ethyl, propyl,
i sopropyl, butyl and tertbutyl. In a further aspect of

W b@7ioenagst i on, there is provided a conpound oPCT/GBRAN6A04399

(1) as hereinbefore defined . In a further aspect of
the invention, there is provided a conpound of fornula
(Ir) as here|nbefore definef,_ Suitable and particul ar
values for RlL, R2 and Pl in conpounds of forrmula (I)
and (11) have been glven her ei nbefore. Particul ar
conpgunds of fornyha (1) include: 3-[4-(azetidin-

1-yl gar bonyA\) p ] -5-1¢ Co.Meydr oxy 0 CO,Me
Ho\@fu\lweekho%(yn)z%l c acid; /Y *
4 (azetrdrn—ﬁégﬁcarbonyl) phenoxyt=5=1¢15) - 2-ter
- but oxy- | - AEYRF BtRoxy] b < aq;gi (V1) o
3-[4-(azetidin-1-ylcarl pheno GNC(HS>$Q1- O
benzyl oxy- | - met hyl et hox$] benzoi c aci d;

3-[4-(azetidin-I-ylcarbonyl)phenoxy] - 5- [(I S) - Z%trl phen
yl met hoxy- | - met hyl et hoxyScheme8i ¢ aci d; 3-[4-(azetidin-

- - -2- :
L YRR ROSIA s T e fmnp s e
dmyaamyﬁmmwnfmgnnpmfngfgg?ﬁﬂﬁ:thﬂggg¥mwﬁﬁsbmﬂmaL
etl.dl -
advanga[gf?"(f&reﬁulf?ﬁ E‘?‘%W% ‘?‘i‘etg?fér %Bﬁﬁtﬂg]%éﬁ’io ic acid
e Costlpo@sls ©F fordmla4iI()adst bedhatte ad ilsGREORIBhIRE 8 PRKMEin P' is

tert-b5 {)(18) 2-tert-bxitoxy- 1-nethylethoxy]benzoic acid

vy o
F CN o OH
\©/ /\l/ 0/\( \Q/ NaOH o/\‘/o\(;/lL OH
Br NaHMDS By
Scheme 6
Compounds of formula (VI) and (VII) or analogous compounds with other

protecting groups can be made by methods known in the art from the commercially

available propanediol starting materials, such as:

OH
Ho/A\T/

Compounds of formula (IV) and (V) are either commercially available or can be
made from commercially available material by processes known in the art. See also for
example our patent applications W02005/080359 and W02005/080360.

In this specification the generic term “alky]” 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
branched-chain alkyl groups such as #butyl are specific for the branched chain version
only. For example, “(1-4C)alkyl” includes methyl, ethyl, propyl, isopropyl and #butyl. An
analogous convention applies to other generic terms.

Suitable examples of rings formed by —-NR'R? include morpholino, piperidinyl,
piperazinyl, pyrrolidinyl and azetidinyl. A particular ring formed by -NR'R? is azetidinyl.
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nmet hyl ester;

3-[4-(azetidin-I-yl carbonyl)phenoxy]-5-[(I.S)-2-
whenzpb@iy - | - met hyl et hoxy] benzoi ¢ aci d nmet hyl BGI/6B2006/004399

3-[4-(azetidin-I-ylcarbonyl)phenoxy]-5-[(15)-2-triphen

yl met hoxy- I - met hyl et hoxy] benzoi c acid nmethyl ester;

3-[4-(azetidin-I-ylcarbonyl)phenoxy]-5-[(15)-2-

t et rahydr opyr an- 2yl oxy- | net hyl et hoxy] benzoic acid

met hyl ester. A particular compound of formula (I11) is

3- bFeMer frithb1d 2XandplestIf mpy oy tm&w%a?a\%mo{rgﬁ%&&&yl,

acid. A particular conpound of fornula ( ) )
horpo-matnboliee. homosthicsrombalto (g hesionsThercebwsatin die syifur is
oxi@%i@édrwlaﬁ s or ﬂ@?z%r&}b)ﬁﬁtﬁh&ﬁ&gfﬁ&%di | the invention may

e reacted to f'or mconpounds which are useful as
actBxamples of 6k-4G)alleyd licivals enefhGlL Kphyl, Fopyl,dsopiropiyt, putyhyndotert-
purdenonstrated by test methods known in the art, for
exanpl e those given in our patent applications WO
03/I18 b3urtHer asEROMFhOB OS5 cthete 14RO 8¢ DBEBGdunbefoahsla (1) as
Di abet es 2004, 53, 535-541.

h Br.ockl ﬁhﬁrSt et al,
BT 8“%#- formula (1) may be further el aborated to

make adomRe datst ¢ffthd @vdiba thdd isdsodadd Heshpgdanebnbdahgh %Ig as
Processes to carry out this conversion are illustrate
her‘?lﬁbeé%rﬁé‘ﬁéneﬁl- and in the acconpanyi ng exanpl es.

SuiduRbl¥ and PatieRERANMLS fi R AP EPEIMofinds! of fORMIDE) and
coupled with a heterocylic am ne derivative by using

(D kavelsse gpien dewinbefopt i ng reaction, such as a

carbodi i m de coupling reaction performed with I-(3-

Particular compounds of formula (I) include:

3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-hydroxy-1-methylethoxy]benzoic acid,;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-tert-butoxy-1-methylethoxy]benzoic acid;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2- benzyloxy-1-methylethoxy]benzoic acid;
3-[4-(azetidin- 1-ylcarbonyl)phenoxy]-5-[(1S)-2-triphenylmethoxy-1-methylethoxy]benzoic
acid;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2~ tetrahydropyran-2yloxy-1-

methylethoxy]benzoic acid.

Particular compounds of formula (II) include
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-hydroxy-1-methylethoxy]benzoic acid
methyl ester;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-zert-butoxy-1-methylethoxybenzoic acid
methyl ester;
3-[4-(azetidin-1-ylcarbonyl)phenoxyl-5-[(15)-2- benzyloxy-1-methylethoxy]benzoic acid
methyl ester;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-triphenylmethoxy- 1 -methylethoxy]benzoic
acid methyl ester;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(15)-2- tetrahydropyran-2yloxy-1-

methylethoxy]benzoic acid methyl ester.
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di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de
(EDAC) in the presence of dinethylam nopyridine

W@ 200D0BR¥8 i N a suitable solvent such as DCM cPCDGBR@61004399
or DMF at room tenperature; or alternatively with
car bonyl dii m dazole (CDI) in a suitable solvent such
as THF at roomtenperature;;,Qr alternatively using
2-chl oro- 4, 6-di met hoxy-1,3,5- triazine (CDMI) in a
sui tabl e solvent such as acetonitrile, for exanple at

iduPP B ESRRI R EdHBla (BF) iDY-bPorhSaGHISH2-rki-biddik)- t he

car oxylic grgup is activat'ed to an acid chloride by
methydethaxythenpaic heid. sui t abl e reagent, such as oxal yl

c hlyor ' Lof
S boppS R it v (TR P hnilendl
DCWhe anﬂpozl\hésr ef mamﬂs ﬁamd@bﬂ the ptqccssa)rﬁﬂu:nnvmlomy by peacted

o 185 P BRSSP TR EHOA: Al
mayﬂfngﬁlglﬁJﬁagﬁglllg tE%iﬁS‘éhotﬂU Riowasin tilid a2t fiotl canmple tiorse piven o ove,
patepigpptioaiots B G ed AL Tow b @Rbaed b i Dk o eeivo,

Broa&e}ﬁﬁ%eﬂﬂv@faﬁé@gmohhg 834-541pr ovi ded a process for
formng a compound of formula {D (D). conpri sing crlna\(;}jn
)

a Compeurds of forpsatl) may o furtherye abyraétht%}a & fIpPoYds
forn?%i&lg%)a% %Eﬁll‘nfgﬂfhe?e? lfe%r@ TPrQdesde @10 0AkF ol this oW@Ei6h BreRlistrated

in Scheme 4 and in the accompanying examples. Suitably, the carboxylic acid of formula
(I) may be coupled with a heterocylic amine derivative by using an appropriate coupling
reaction, such as a carbodiimide coupling reaction performed with 1-(3-
dimethylaminopropyl1)-3-ethylcarbodiimide hydrochloride (EDAC) in the presence of
dimethylaminopyridine (4-DMAP) in a suitable solvent such as DCM, chloroform or DMF
at room temperature; or alternatively with carbonyldiimidazole (CDI) in a suitable solvent
such as THF at room temperature; or alternatively using 2-chloro-4,6-dimethoxy-1,3,5-
triazine (CDMT) in a suitable solvent such as acetonitrile, for example at 0°C to room
temperature; or by a reaction in which the carboxylic group is activated to an acid chloride
by reaction with a suitable reagent, such as oxalyl chloride or 1-chloro-N,N,2-trimethyl-
prop-1-en-1-amine in the presence of a suitable solvent such as DCM, and where necessary
catalytic amount of DMF. The acid chloride can then be reacted with a compound of
formula (VIII) (as defined hereinafter) in the presence of a base, such as triethylamine or
pyridine, in a suitable solvent such as DCM or pyridine at a temperature between 0°C and
80°C.

In a further feature of the invention, there is provided a process for forming a

compound of formula (D)
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15

or step b): b) reaction of a halo derivative of

formula (I11) (wherein Hal represents a halogen) wth
wa@:2eoipaend of formula (1V); (111) (1V) and t hee§zB2006/004399

reacting the conmpound of formula (1) with a conpound

of formula (M 11) to give the conpound of formula (D)

(M) wherein RL and R2 argsindependently sel ected

from hydrogen and (I-6C)a|ky? or Rl and R2 toget her

with the nitrogen to which they are attached forma 4-

to 7-nmenbered heterocyclic rimg, ring optionally
containing 1 furuﬁe& eforr oat ¢ algctied from O N and
S; P1 is hydroxy or yd pH cti ng group; HET-I

is an optionally substitut;‘ 5- or 6-nenbered,

C-linked heteroaryl ringwcataining a nitrogen atomin
the 2-position. Seitablle ¢onditions for steps a) and
b) are as herei nbgf'vrg scri bed. Suitably step c) is
carried out using coupling conditions as hereinbefore

descri bed, such as CDI or . Optionally, when P1 is
a hydroxy protecting group, 1he conpound of fornula
([» may be deprotected to give the corresponding
onpound .wherein P1 iis hydrogen. For the avoi dance of
cmﬁﬁﬁﬁ@n@@ﬁ&%%ﬁ@%mﬁéofﬁ%m B dbp HET | containing a

nltrogen in
1

R”
o)

@)
by either step a):
a) hydrolysis of an ester of formula (II) (wherein R is (1-4C)alkyl);

P\O/\r Q)L

N
R”
0

D
or step b):
b) reaction of a halo derivative of formula (IIT) (wherein Hal represents a halogen) with a

compound of formula (IV);

) 0
P\O/\FOQ)LOH \ \(©/OH
R
\N
27
Hal R

(I1I) av)
and then
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the 2-position, is intended to refer to the 2-position
relative to the amde nitrogen atomto which the group

w0 g00ans@Eaehed. Suitabl e exanpl es of HET-1 as a BET/GB2006/004399

6- menbered, Clinked heteroaryl ring as hereinbefore

defined, include thiazolyl, isothiazolyl,
thi adi azolyl, pyridyl, pycgginyl, pyridazinyl,
pyrazolyl, imdazolyl, pyrimdinyl, oxazolyl,

i soxazol yl, oxadi azolyl and triazolyl. HET-1 may

oIS SR PRI o T

compopdd okfofinuld@al kyl , (1 -4C)al koxy(l-4C)al kyl, (1-

4C) al kyl S(O p(I -4C) al kyl o( | -4C) al kyl
(1-40) al kyl am no( I -4C lklj n di (I-
4C) al kyl am no( | -4C) al k¥I . FgTe ably HET-1 is

optionally substituted by 4 _or 2 halo or (1- 4C) al kyl

substituents, particularl -4C)al kyl . A preferred
value for HET-I is N—netK&F razolyl. In another

whediPEChnd 2 a&Jﬁd@%ﬂfeﬁH ectdd'§6R bl oMU E4T)alkR G R ald

, Of a conpoun orimula (1 X) with a conpound of

R’ tdgothauivith (initrageny fovehigh thespreuattachst! faray i t 7¢oxerybered )
reaction of. the c. . i

sk 8 HFRPE s o ST A somo.

and §;ormula (XI11); and optionally iii) reaction of the

.. conmpound of fornula.(XlIl) to give a conpound of
P ishyriay £ ¢ V@?XYE@L? %D@%nditions for step i) are
HET-DRS8 dptivgilly s@bstiaii@is-) chasmbendie Udinked Betbtoatyl eing containing a
_conditions for step ii) are those given for step c)
nitragep atopbiefls EPostiAnt abl e conditions for step

Suitable conditions for steps a) and b) are as hereinbefore described. Suitably step
¢) is carried out using coupling conditions as hereinbefore described, such as CDI or
CDMT. Optionally, when P! is a hydroxy protecting group, the compound of formula (D)
may be deprotected to give the corresponding compound wherein P! is hydrogen.

For the avoidance of doubt, reference to the group HET-1 containing a nitrogen in
the 2-position, is intended to refer to the 2-position relative to the amide nitrogen atom to
which the group is attached.

Suitable examples of HET-1 as a 5- or 6-membered, C-linked heteroaryl ring as
hereinbefore defined, include thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl and
triazolyl.

HET-1 may optionally be substituted with 1 or 2 substituents independently
selected from (1-4C)alkyl, halo, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-
4C)alkylS(0)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl and di(1-
4C)alkylamino(1-4C)alkyl. Preferably HET-1 is optionally substituted by 1 or 2 halo or (1-
4C)alkyl substituents, particularly (1-4C)alkyl.

A preferred value for HET-1 is N-methylpyrazolyl.

In another aspect of the invention, there is provided



iii) are those described previously for deprotecting
P1 as a hydroxy protecting group to give a conpound
wob@resmr4$l i s hydrogen. Further suitabl e condP€T/GB2006/004399
for the each step of the above aspect may be found in
t he acconpanyi ng exanples. In a further aspect of the
invention there is provided conpound of formula (1)
obt ai ned by the process of~ {ﬂé i nvention. In another
aspect of the invention there is provided a conpound

Y el Pppin b Pl o b ST RepR I Fagive o

con@ﬁ@ﬁbﬁﬁbpmﬂatXDﬁtlon of the conpounds in the Exanples

ive ternatives _ mmy be used
i) g ofHE clmpd Pt oS ST caeR sreRpHACEID ve o
com'ﬁbﬁld df\&eﬁﬁulw(mu)ldndla@mnﬁgyl | lustrated by the follow ng
unl ess otherw se stated: (i

> i) @%%Pﬁf‘?@&ﬁ@m@d@fé@m LBy to Hye ¢ @Qrawméoﬁm i(BEV n
vacuo and work-up procedures were carried out after
renmoval of residual solids such as drying agents by
filtration; (ii) operat(Xdns ywere carried out at room
tenperature, that |s[Un | range 18-25C and un

atnDsphere ofo an i nert" such a ogaq/B o8N
/%ﬁé chds “ar e gi ven qor illustration lonl d are
n ece the maxi num attai nable; (iv) [the

Q
structurof t he end- @gyoduct s Werj:ﬁ, @

nucl ear (generally proton) nmagneti
and BER) spectral techni ques; proton

N
(i) &
Xl
o o
0
0 N

10 0
Suitable conditions for step i) are those given for step b) hereinbefore. Suitable
conditions for step ii) are those given for step c) hereinbefore. Suitable conditions for step
iii) are those described previously for deprotecting P' as a hydroxy protecting group to give
a compound wherein P' is hydrogen. Further suitable conditions for the each step of the
15 above aspect may be found in the accompanying examples.
In a further aspect of the invention there is provided a compound of formula ()
obtained by the process of the invention. In another aspect of the invention there is

provided a compound of formula (I) obtainable by the process of the invention.
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resonance chem cal shift values were neasured on the
delta scale and peak multiplicities are shown as
chottolw_@mas s, singlet; d, doublet; t, triplet; PECT/GB2006/004399

mul tiplet; br, broad; g, quartet, quin, quintet; (V)

i nternmedi ates were not generally fully characterised

and purity was assessed b 1 hin | ayer chromatography
(TLCO), high-perfornmance I|qU| d chromat ography (HPLC),
infra-red (IR) or NVR anal ysis. Abbreviations DCM

di
B

in th€ Exmnemm by ilGhBtivel and interodtivesraep e aptdywheraihe gkﬂled
magnet i cC resonance

ersspe@ﬁ(aasco NMR nucl ear
Persiy¥ BB H&ut er ochl or of or m MIBE
ek v dreibh wall by be ilhefratdd by the to kil Bfamsies, Miwwhich, unless

" N- net hyl pyrrol i doneTFA trifluoroacetic acid Et OAc
ot e’éﬁlﬁﬁﬁta"%et ate CD30D per deut er onet hanol

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

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

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

(v) intermediates were not generally fully characterised and purity was assessed
by thin layer chromatography (TLC), high-performance liquid chromatography (HPLC),
infra-red (IR) or NMR analysis.

Abbreviations

DCM dichloromethane

DMSO dimethy! sulphoxide

DMF dimethylformamide

HPLC high pressure liquid chromatography
LCMS liquid chromatography / mass spectroscopy
NMR nuclear magnetic resonance spectroscopy
CDCl deuterochloroform

MTBE methyltert-butyl ether

THF tetrahydrofuran

NMP N-methylpyrrolidone
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MeOH net hanol RT room tenperature Exanple 1
4- (Azetidin-1-vlcarbonvr)r"heno
wa 270smsonyl di i m dazol e (95.57mmol ; 16.57g) WeGST/GB2006/004399
charged to a 250 niL round bottoned flask purged with
nitrogen, acetonitrile (72 nL) was added, to forma
mobi | e white slurry. 4- Fydrgxyben20|c aC|d (86. 88nol ;
12. 0Qg) was added in portlons over 30 m nutes to give
clear yellow sol ution, which then becane a slurry
after approximtely 1 he slurry was heated
TFAto 50C and azeti di ne ?¥§%ﬂ%&§&zw&% 959) |¥
EtOAcetonitrile (10 n) mﬂglaﬂd@d drop MASG over 10
nutes. Further azetidi.n 992. 08ng) was
CD:G%ded i n acetonltrlle 1??§%% the reaction m xture
MeO¥aS heated to 500C fomemaﬁMrther hour. The
preC|p|tated pr oduct 5% yield) was isolated b
Tfiltration and mashedg%%gﬁ @W%ﬁltrlle (15 nL) and d
then dried in a vacuum oven at 400C. 1H NWR (400 MHz 5
d6-DVSO) 9.96 (s, IH), 7.48 (d, 2H), 6.78 (d, 2H)
Exampdal (s, 2H), 4.0 (s, 2H), 2.23 (quintet, 2H)

4- (g i@lﬁ@qd?al[b%d@f?enw 4>ut oxy- | - met hyl et hoxylbenzonitri
oven dried and cool ed under

nitrogen - inertion was naintained throughout
experi ment stirred suspension of sodium
bls(trlnethylgzgél)an1de (7 Hmol ; 14.33 g) in DW

( L) at 23 )-fert-butoxy-2-propano
HO 5 mol es, 9.82 Q) ov r 5
0 CDI/MeCN °

1,1-Carbonyldiimidazole (95.57mmol; 16.57g) was charged to a 250 mL round bottomed
flask purged with nitrogen, acetonitrile (72 mL) was added, to form a mobile white slurry.
4-Hydroxybenzoic acid (86.88mol; 12.00g) was added in portions over 30 minutes to give
clear yellow solution, which then became a slurry after approximately 15 minutes. The
slurry was heated to 50°C and azetidine (104.25mmo; 5.95g) in acetonitrile (10 mL) was
added drop wise over 10 minutes. Further azetidine (17.38mmol; 992.08mg) was added in
acetonitrile (12 mL) and the reaction mixture was heated to 50°C for a further hour. The
precipitated product (10g, 65% yield) was isolated by filtration and washed with
acetonitrile (15 mL) and then dried in a vacuum oven at 40°C.

'H NMR (400 MHz, d>-DMSO0) 9.96 (s, 1H), 7.48 (d, 2H), 6.78 (d, 2H), 4.28 (s, 2H), 4.0
(s, 2H), 2.23 (quintet, 2H)

3-Bromo-5-[(15)-2-tert-butoxy-1-methylethoxylbenzonitrile
/)\ O/\rOH

F CN
CN
/%\o/\T/O
NaHMDS
Br

Br DMF, 23°C
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m nutes. A slight exothermwas observed (cold water
cooling bath applied). A solution of .
wWQ@20M706m@4$- f | uor obenzonitrile (49.50 mmol, 10.PCHEBRIV6/004399

DMF (40 nmL) was added over 15 minutes with cold water
bath still present. An exotherm (3C) was observed and

the m xture turned fromyelkow to browmn. DVF (10 nli)

was added and the mixture stirred at ambi ent

tenperature for 1 hour. The reaction was quenched by

All 28844 4rORaO8veR AHEPHR Wed&%ﬁ@r n}tg%eﬂtlﬂert{gﬁ' K3 atrﬁh%-gw th

tenperature bel ow 250C ure was
throygheirt exeoimept.) and extracted with 2:1 Et OAC /| MIBE (3

To ¥, stt%ﬁé?i \Asg%’;)g?m{lggfx&g%%q n{s iR XL RS 18?/@1%3%&5 ‘i‘gﬁg gfwé)MF

(15@0119@h23°66m3\aé¢bdi (R)- teaﬁblﬂm@f—l-pfo@am (1415 thinbles, msu@mﬂzeﬂls

mm%%:&aﬂ DEANIS h?rlfrlt W 1%15%8% {coFfl” gtgrec&yolm l%?%g/eﬁprl]li a|(s:<);‘\1,4§)@lu‘uon of
-b(omgs whhrpb@mlaﬂe @9303&1101 To 8%) ﬁiSEIiMFl'd)lo ml) $4s addeddler 15

mm%{% gvng)&ald Wq_ﬁr bat§ s&é p(e@ant |A1q) exo’gll_le@]_ &H) wgq_gb(smyeq_ ;l)nct ihe

mlxﬂhﬁ turned from ellow to brown. DMF (10 mL) was ad ed aﬂd the rglxture stirred at
Br ono- ? oxy] benzoi

2-terf-butoxy-I-ne
am%ﬁ}t éerm@ra&urg fqrrlrb@ar thwan ofas gu@ucm%ay&dp(tms pf 2queens HCl

(2M hU@ ﬁfﬁ)} Ijnalﬁ@itn lt@ﬁl%@&"%ﬂ ¢ et E{): lT?li %‘g}gt%qxzas%élhted Wé‘%h water
(ZOQ n@) 3@:1 mtr)actw&thhadelamm MTBEY3K G20 o)) ﬂ‘hqmmgalﬁé Glyd8 were

Cmﬁ%ﬁd oW so t onie{f/vgsx% ?’gga?‘%% éﬂV%ZME% 4 ¢ ulsglgi%

rembh@l B w&zamraffonhrgl‘he ditlé CoripRma a$ &h @g al (\wtl rtﬁlﬁlﬁﬁr dlglng in
sol.i The e. wa rtitjone et ween wat er

Vac’f‘ﬂjt 2§n% éﬁgtftﬁfdﬁomcf ?151'%?% éﬁ)@hr ed upper organic

'H 0RES @400MLR] (180 f 3934 Y 85 $ma ), ¥as - SeRLALAY 71150 16,

1H), 4.51 - 4.41 (m, 1H), 3.53 (dd, 1H), 3.42 (dd, 1H), 1.31 (d, 3H), 1.17 (s, 9H).

3-Bromo-5-[(1S)-2-tert-butoxy-1-methylethoxylbenzoic acid

0]
4\ 0] CN NaOH (aq) 4\ 0]
O/T N O/T OH
\©/ EtOH, A ©/H\
Br Br
To a stitred solution of 3-bromo-5-[(1S5)-2-tert-butoxy-1-methylethoxy|benzonitrile (1.00
equiv, 42.60 mmoles, 13.30 g) in ethanol (135 mL) and water (13.30 mL) was added

sodium hydroxide liquor (46/48 % w/w, 5213.0 mmol, 12.10 mL, 18.27 g). The resultant

yellow solution was heated to reflux for 1 hour and the solvent removed in vacuo to give a

wet orange solid. The mixture was partitioned between water (150 mL) and MTBE (100
mL). The coloured upper organic phase contained two layers and was separated from the
lower aqueous phase. Note: high solubility of the product sodium salt in the organic
phase; only minor loss to the aqueous layer. The organic layers were concentrated to give
a gummy orange solid (approx 18 g). The residue was partitioned between aqueous HCl
(1M, 200 mL) and MTBE (150 mL). The Layers were separated and the aqueous phase
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| ower aqueous phase. Note: high solubility of the
product sodiumsalt in the organic phase; only m nor
wo o®3/06@48 he aqueous | ayer. The organi c | ayer SPGBGB2006/004399
concentrated to give a gunmy orange solid (approx 18
g). The residue was partitioned between aqueous HC
(IM 200 nL) and MIBE (150_4d.). The Layers were
separated and t he aqueous phasefurther extracted with
MIBE (100 ni). The organic phases were conbined,
furtNR SR@Lbtad W ith HEBE @SEALD 1R %réaqag:anh%e)s wefld éoﬁﬁal&ﬁe&lagﬁg(?@lth

, filtered and concentrated acuo to girve ah orange

satugpied fring (300 ml.), dvied ever ¥gSQy; filitarel and conemtiated in Vkgo to give an
tirred in iy-hexane (60
(nm%L%g%Rﬁgg%@fkth%g&%P%hglﬂ$@ﬁ§%lated by bughner (

Thefrédoverad said, (1U7 gpivaceiredtin wasierthews0 fmu) sm3he X&BS rhidubes,

s BB 5, B s R Bt g 2 e

at attbightetbmiperatiitamdert diesgeh it61pive 8 pﬂﬁrﬁll@@ rﬁ‘e@%‘b@{ge%hﬂ 8. 60 g, 61

0 and stirred with wo-hexane for hour
% VG Bhoaat: e otz pperaohedrh rsada@mt(s

mL)waisja g6urdi The p@&i&ew&ﬂ&&e&bﬁ filtkakioR Ntk iiafcérﬁéint %F flﬁfs

erat ure under nltrogento glveapae
hexqI AT BLAA A Hien, SRR e SERERE eiYeioplaptlion,
7 (15 , 7.55 (s, IH), 7.35 (s, IH),
ﬁe%@so@ﬁ'ﬁl6@§ll{_‘yle 55 ad, TH) 5. 47 cdd 1 H)
'H NMBO (400 MHH)QDsn)m@HOﬁS (QHH), 7.55 (s, 1H), 7.35 (s, 1H), 4.58 - 4.48 (m,

15033§é‘%f%ﬁ%hng?iﬂﬁhégﬁaﬁeﬁﬁgﬁﬁ%ﬂéﬁ ?cfgLid An oven

drled creMIcapped reaction tube, cooled and purged

t1-ylearbanvlinhene akg1 2-tert-butoxv-1-me thylethoxyv]benzoic
ac1d3 brorm 5-1(15}-2-fert-butoxy-I-nethyl et hoxy] benzoic
=—acid (1.8 mmol, 581.3 ng), 4-

0]
L)
O
/Y Q/k Cu(l)l (10 mol%)
(40 mol %) E"‘lw/©/

Cs,CO, NMP, 120°C 0

An oven dried, screw capped reaction tube, cooled and purged under nitrogen, containing
3-bromo-5-[(1S)-2-tert-butoxy-1-methylethoxy]benzoic acid (1.8 mmol, 581.3 mg), 4-
(azetidin-1-ylcarbonyl)phenol (2.6 mmol, 471.9 mg), cesium carbonate (2.6 mmol, 856.3
mg), copper(l) iodide (163.3 pmol; 31.1 mg), 2,2,6,6-tetramethyl- 3,5-heptanedione (702.0
pmol, 146.7 pL) and NMP (5.8 mL) was flushed with nitrogen and sealed. The resultant
brown suspension was stirred and heated at 112°C for 16 hours. The reaction mixture was
further heated at 120°C for 6.5 hours and cooled to ambient temperature. Water was added
(10 mL) to dissolve inorganic species and the reaction mixture stirred with MTBE / EtOAc
(1:1, 10 mL) for 5 minutes and separated. The aqueous layer was acidified with HCl M,
8.8 mmol, 4.4 mL), stirred with MTBE / EtOAc (1:1, 20 mL) for 5 minutes and the layers
separated. The organic layer was further washed with aqueous HCI (2M, 8.8 mmol, 4.4
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(azetidin-I-ylcarbonyl)phenol (2.6 nmol, 471.9 ny),
cesi um carbonate (2.6 mmol, 856.3 ng), copper(l)
w0 oei7ae04¢863. 3 mmol ; 31.1 ny), 2,2, 6, 6-tetranepdlyiGB2006/004399
3, 5- hept anedi one (702.0 mmol, 146.7 nlL) andNWMP (5.8
m.) was flushed with nitrogen and seal ed. The
resul tant brown suspension_wgs stirred and heated at
112C for 16 hours. The reaction mxture was further
heated at 1200C for 6.5 hours and cool ed to ambi ent
I .
L S T e s Tiled P gl B 10
mL)jidrigd pr@RvgSQ fiered andicongentnateyl i vrcud tagineid esl gand(767 mg).

o280 SRR 5 PR Ty

(10(10:1) o @iBe fhie )it compounidras k psleqink dolié (498 g, S6%epddnt ed.

O WO CBIGD T oLt o VT LTS e

6810(tgaﬂ) qsaha&ﬁs GGEl Jmea 2’H)“131§€tt WIRBSY (&, 1108, izﬂf'p(dd lH)
ried over ed and concentrat ed
237/&&%*’%%1{@1\?8(@3@(11 !ﬂjéﬁ?ﬁb? rrg) The residue was
purified by colum chromatography using EtOAc / DCM /
MeOH (10: 10 1) to glve the t|tIe conpound as a pale
Example i AR agboawW)pheuixy]-$ -G

%J'x\,zH) 4190(t 2H) 355(dd IH), 3.47 (dd, IH),

?ﬂ?rp(@met 2|I6|) 129(d 3I—I)//t\17(§D 9H) .0 A\
e r 49 Az, | ear ban enoxy 5
V2-fer/-by Imatﬁ&:)' Ii"‘ﬁoXy Iy Cy){f

- pyrazol - 3pyl ) benzagy d

e _—
i di n- I-ylcarbgayfjphenoxy] 5-] 15 2-terf-bu
P ENC 2 herthoxy]B§n20|c acid (gﬁs 8 , 365 0
'*s added portionw se over 30
colourless stirred

3-[4-(Azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-fert-butoxy-1-methylethoxy]benzoic acid
(853.8 pmol, 365.0 mg) was added portionwise over 30 minutes to a colourless, stirred
solution of 1,1'-carbonyldiimidazole (11.1 mmol, 180.3 mg) in acetonitrile (3.5 mL) in an
oven dried tube under a nitrogen atmosphere at 25°C. The resultant pink solution was
stirred at 25°C for 35 minutes. The reaction solution was then heated to 50°C, 1-methyl-3-
aminopyrazole (1.3 mmol, 130pL) was added in a single portion and the mixture stirred
overnight at temperature. The solvent was removed in vacuo to give a red oil (700 mg).
The residue was partioned between MTBE (10 mL) and saturated sodium hydrogen
carbonate solution (6 mL). A red oily interface was present. EtOAc (5 mL) was added
and the two phase mixture was stirred for 5 minutes and the interface disappeared. The
organic phase was further washed with saturated sodium hydrogen carbonate solution (5
mL), water (5 mL), saturated brine (10 mL), and was then dried over MgSQy, filtered and

concentrated in vacuo to give a pale yellow / brown foam (385 mg, 89 % yield).
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solution of |,l"-carbonyldiimdazole (11.1 nmol, 180.3
ng) in acetonitrile (3.5 nL) in an oven dried tube
wae@en6E4si t r ogen at nosphere at 250C. The r esuPCEHGB2006/004399
pi nk solution was stirred at 250C for 35 mnutes. The
reaction solution was then heated to 500C, |-nethyl-3-
am nopyrazole (1.3 mmol, 13$9nd) was added in a single
portion and the m xture stirred overnight at
tenperature The sol vent was renoved in vacuo to give

1RVIRE G 7@193@%[{ dr 853, du@ (men)pm (0ngyl 7hetyae,

NWBE 10 L) “and ‘sat ur at ed Sodi um hydrogenh car bonat e
7.08(d} 2&1) 6rB4((6 IHL)G 57X dy Bd), 8i6B y 4i49t(ex, 1 HE &- 4A/a(s 2B e Ehft. 2H) 3.81

S

o BDOPSelt 10 A6 00 hle, D PRRE S st
The organi ¢ phase was further washed with saturated
SOdI um hydrogen car bonate sol uti on (5 rrL) vvater (5

fil U and oncentrated i n vacuo to glve a

X am (385 ng, 89 %yield).1H NVR
(400 MHz, CD3OD) dH 7.68 (d, 2H), 7.48 (d, IH, 7.34
(s, IH)y, 7.17 (solf\@_7 08 (d, 2H) 684 (t~lH,
6.57 ¢( ,cmT) r449(m | H N=4.19
(t, 2H. 3.56 (dd, ‘1/\( st‘dd IH) .
2. 36 (qU| nt et , o2|—|) 1 3TFA(QSPM_3J—|) 1.17 9H)

S-N-f @ | -yl car bonvDphenoxyl - .OS"-I - hvdr oxy- |

-nethyléf oX¥i - i V-dnet hyl - | -pif] -vl)benza mi de

3-[4- (AzePi di ne-| -carbonyl ) - phenoxy] -5- ((S)-2-tert-but

oxy I-nethyl ethoxy) N- (| net hyl -

| H pyrazaol - enzam de (101.3 nmol; 51.3
34 é@etlocaam@ 1Phe1§’éY]e§v((§3\‘éﬁé‘a'bP@é¥’tl'WhXII?H@XY
-3 { ' rBarbOd lltklfre

me&gpﬂ? %5{&31 lb%%gﬁ% (161.3 /523 @ng G ?elfgct {Io%\r/]‘s%ﬁ w
cappédaeartonials. AGNI(E. (anL)aw| added ﬁle nqaeﬁuat mixgure followed by TFA

(506.3 umol; 38.3 pL; 57.7 mg), the reaction mixture was stirred at ambient temperature
for 18 hours. HPLC analysis showed no reaction after this time. The reaction mixture was
heated to 40°C, extra TFA (506.3 pmol; 38.3 pL; 57.7 mg) was added to the reaction tube
and the mixture was held at 40°C for 18 hours. Water (1 mL) was added to the reaction
tube followed by sodium hydroxide (2M) (1.0 mmol; 506.3 uL; 526.6 mg). MTBE (4 mL)
was added and the mixture was stirred for 5 minutes. An oily gum had formed which was
dissolved by addition of EtOAc (2 mL). The two layers were separated and the upper
organic layer was retained, the aqueous was extracted again with EtOAc (2 x 5 mL). The
combined organic layers were washed with saturated brine (5 mL), dried over MgSOy,
filtered and concentrated in vacuo to give a colourless oil (35 mg, 75.7% yield).

'H NMR: (400 MHz, CD;0D) 84 7.64 (d, 2H), 7.45 (d, 1H), 7.32 (s, 1H), 7.15 (s, 1H),
7.04 (d, 2H), 6.83 (s, 1H), 6.56 (d, 1H), 4.53 (sextet, 1H), 4.37 (t, 2H), 4.15 (t, 2H), 3.77 (5,
3H), 3.64 (d, 2H), 2.32 (quintet, 2H), 1.26 (d, 3H).
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for 18 hours. HPLC anal ysis showed no reaction after

this time. The reaction m xture was heated to 400C,
W@a07ac0\ (506. 3 mmol ; 38.3 ni; 57.7 ng) was BAOE#2006/004399

the reaction tube and the mxture was held at 40C for

18 hours. Water (1 nL) was added to the reaction tube

foll owed by sodi um hydr oxi dg (2M (1.0 nmmol; 506.3 ni;

526.6 nmg). MIBE (4 ni) was dded and the m xture was
stirred for 5 mnutes. An oily gum had formed which
mas dlssolved by addltlon of EtCﬁc (2 nL) The two

Dle 3 3 i 1-yleatben bt xon

EX I €10¢ R .|’_ AR Sl 7 wEBr  Was
hO&aLN-HN agaln wi th Et OAc
met éh o 18 13' lkﬂ% $ers were washed

Wi th satura ed brine (5 n), dried over MySO4,
j aAd, concentrated in _vacuo to give a
: 75_ itedyec 1H NVR: (400

s (%Lge
CD30D 7,64 (d IH), 7782 (¥,
15 ) |H)Meoﬁgakg, m), 683 (s~ | H), ;zfe
D? J53 (sextet, II—I) ..Af\ t eckE), 4.15 (t

3.87 (s, 3H), 3.64 (d, 2h) 32(qu|nteE_'|Y®21.'26

(d, 3H).Exanple 3: | > teff-b
3- [Z? f;xzet é‘iﬁﬁgﬂﬁ%lb8’@ﬂ8’¥'ﬂ?°§‘§’fg/?¢iﬁ"}' ~ ?’2 %(t%%(y- -me(thyilglt oxy]lgexe;zmc acid
(6.18mynak 064 3) whd RRwaaMe{€8.5 mL) were charged to a vessel, The contents were

SA{#E‘P in-|- Icarbonyl@ﬁjphenox 5-[(I>8)-2-ter?-b
Sﬂr{ffl%&‘é/ RolepI0F ) % CHISRY T EcivaBhenabs & tisana(Gonmor 1 43 gyyas
addedh 1B SLAPIS oW by 48 addifldn oM hfettg,:i}ﬁg;%@m{i‘g%ﬁ‘l YE55i%.82 o),

The contents were stirred and
addod eyfr g gnigutes. dhpreaapiinpywas,kgldsor aripawiimatelys. W arfSC and alléwed

addl of
o G, BNk 1d R DY A0,
minfed ghdthe rapetion beld at amublwa senipetatiirt ontilatxpreacti oimiag leymplete.
d t o vvar I ent
WalRP R pERadBR S s sRER e Ret i B8 seed e eveddiea
distdlation 20reduced pressure. Ethyl acetate (32 mL) water (7 mL) and sodium
bicarbonate solution (10% by weight, 26 mL) were added to the resultant slurry. The bi-

phasic liquor was separated and the ethyl acetate phase sequentially washed with further
sodium bicarbonate (10% by weight, 13 mL), water (13 mL), 2M hydrochloric acid (2 x 13
mL), and then with water (2 x 13mL). The washed organic phase was azeodistilled at
reduced pressure, removing water and solvent, to give a light brown foam (2.9g, 90%
yield).

'H NMR: (400 MHz, ds-DMSO) 8y 10.85 (18, s), 7.65 (2H, d), 7.58 (1H, d), 7.45 (1H, s),
7.21 (1H, 8), 7.05 (2H, d), 6.81 (1H, t), 6.54 (1H, d), 4.61 (1H, sextet), 4.30 (2H, br t), 4.02
(2H, m), 3.75 (3H, s), 3.47 (1H, dd), 3.39 (1H, dd), 2.23 (2H, quintet), 1.23 (3H, d), 1.10
(s, 9H).

Example 4: 3-[4-( Azetidin—l-ylcarbonylmhenoxyl—s-|(1§!-2-tert—butoxz—1—
methvlethoxylbenzoic acid

3-Bromo-5-[(1S)-2-tert-butoxy-1-methylethoxybenzoic acid (9.78 g, 29.51 mmol), 4-

(azetidin-1-ylcarbonyl)phenol (7.84 g, 44.70 mmol), cesium carbonate (19.23 g, 59.03
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m nutes and the reaction held at anbient tenperature
until the reaction was conplete. Water (7 nL) was
w@odaased4as t he reaction m xture and the acet oni P€T/IGB2006/004399
renoved by distillation at reduced pressure. Ethyl
acetate (32 nL), water (7 nL) and sodi um bi car bonate

sol ution (10% by wei ght, 26, L) were added to the
resul tant slurry. The biphaSic |iquor was separated
and the ethyl acetate phase sequentially washed wth

e 1)

overight unilerta niogan a(rzoslohqanﬁwpeﬂ'ﬁélodabﬁ@ 46 gr Hahinmoph23¢,6-

tetr%%th?lﬁ?é}e Inef”}» !Sl I1oeng: (?58 %,ellq EI? ég ML cn%n v\galgsi’? 9%9\8!%}3\%61'6

addﬁd &hdb) a nitl‘d)ghh/&mdsﬁl&@e Ve, reaﬂ:ﬁethﬁﬁi)lrest 18at8Hto( 1250 C o,

%@ N 758(IH d), 7.45 (IH s), 7.21 (IH
aPP§3X1m?t O 6.81 (IH t), 6.54 (IH d), 4. 61
Thc( ieb:htmﬁ@?ﬁk@&é waﬂth&@cdoi’dd to R2°C, had dihﬁé’d ‘{vﬁHMTBE (59.1(15) and Fhater

(59fn]’2)3 Fkuélﬁr 8&6 6,1t I@ne(tlgllhegfq?y 35{:{%% @ 5§g, é9 Smmoll)'I Iwgg Sd(ged and

the %Ff)él‘ Ie{ﬁ ?éplafét'téa dff Mnﬁ Aaenyibl Hhﬁﬁl@x Yihe Rovidr laqia¥ds fafdriwaR|

OXy- nethé(et oxyl benzoi c acid
I

extrcted @ﬁ’fb—MTP §) mp) ﬂ@%% 20Gr-tepmpthibepigned Aubigie b2 @ 89.5

Hm?%&%?%an&é gylggrgéngr?L%eng[ (7.84 g, 44.70 mol ),
Theapicows legr bon dtee a¢idific? 8sigg 2MhydBwhivkiy acid (SNVR), @ thel. )

ma o b T AT U RS b s dRkeR B o
extfacled imathi ad@ccﬂrﬁl §xﬁi11§r pozti&o g1 jcetals @9B, rﬁL) The ethyl acetate
ay%‘rg t\xfrq?ﬂr;rpeqtn? e(rgﬁﬂqﬂ%@ovec% by %ree water wanﬂg (&8 m?g
Water (98 mL) was then added to the ethyl acetate solution of the product, and potassium
carbonate (4.89g, 35.42 mmol) was added. The lower aqueous phase containing the
product was separated off, and the organic layer discarded. Ethyl acetate (98 mL) was
added to the aqueous phase followed by 2M hydrochloric acid (37 mL). The layers were
separated and the lower aqueous phase was discarded.

Water (98 mL) was added to the ethyl acetate layer, and potassium carbonate (4.89 g,
35.42 mmol) was added. The lower aqueous phase containing the product was separated
off, and the organic layer discarded. Ethyl acetate (98 mL) was added to the aqueous
phase followed by 2M hydrochloric acid (37 ml). The layers were separated and the lower
aqueous phase was discarded.

Water (98 mL) was added to the ethyl acetate layer, and potassium carbonate (4.89g, 35.42
mmol) was added. The lower aqueous phase containing the product was separated off, and
the organic layer discarded. MTBE (98 mL) was added to the aqueous layer. The mixture
was warmed to 50°C and 2M hydrochloric acid (37 mL) was added. The layers were
separated and the lower aqueous phase was discarded. The MTBE layer was washed with
a small amount of water (20 mL) at 50°C, then was distilled to remove water, passed
through a fine filter, cooled to 22°C and seeded. Isohexane (147 mL) was added to the
crystalline slurry. The mixture was cooled to -10°C, filtered, and washed with 1:2 MTBE:



added under a nitrogen atnosphere. The reaction

m xture was heated to 125C for approximately 20 hours.
wab@7/0eles i on m xture was then cooled to 22C, BETGB2006/004399

diluted with MIBE (59 nL) and water (59 nL). Further

2,2,6,6,-tetranet hyl hept ane- 3, 5-di one (5.55g,

29. 5mmol ) was added and the upper | ayer separated off

fromthe reaction mxture. ~?he | ower aqueous | ayer was

extracted with MIBE (59 nL) and

. 2.2 6,0, -tetranet hyl hept ane- 3, 5-dione (5.55 g, 29.5

isohekaig (’2? ﬁléetfh%}sgfate‘i‘ﬁ’éodg‘ah‘@@éleﬂ /e vormm gysp 2630°Hi (ieldpt

10096 bireghg®M by/4bnchl oric acid (59 nl), and the majority
of the m xture extracted into ethyl acetate (98 nL).
The aqueous | ayer was reextracted with a second
smal l er portion of ethyl acetate (19.6 niL). The et hyl
acetate |layers were conbi ned and the residual NWVP
renoved by three water washes (98 nL). Water (98 ni)
was then added to the ethyl acetate solution of the
product, and potassi um carbonate (4.89g, 35.42 mmol)
was added. The | ower aqueous phase containing the
product was separated off, and the organic |ayer
di scarded. Ethyl acetate (98 nL) was added to the
aqueous phase foll owed by 2M hydrochloric acid (37
m.). The | ayers were separated and the | ower aqueous
phase was di scarded. Water (98 nlL) was added to the
ethyl acetate |ayer, and potassium carbonate (4.89 g,
35.42 mmol ) was added. The | ower aqueous phase
cont ai ni ng the product was separated off, and the
organi c layer discarded. Ethyl acetate (98 niL) was
added to the aqueous



10

15

20

phase foll owed by 2M hydrochloric acid (37 m ). The

| ayers were separated and the | ower aqueous phase was
wale@casddesl. Water (98 nmL) was added to the et hp€T/GB2006/004399

acetate |layer, and potassium carbonate (4.89g, 35.42

nmol ) was added. The | ower agueous phase cont ai ni ng

t he product was separat ed ogé and the organic |ayer

di scarded. MIBE (98 nlL) was“added to the aqueous

| ayer. The m xture was warnmed to 50C and 2M

hydrochloric acid (37 nL) was added. The | ayers were
gﬂﬂgﬁ%arated and the | ower agueous phase was di scarded.

The MIBE | ayer was washed with a snmall anmount of water

(20 nmL) at  5Q0C, then wa stilled to renove water,
. pas%E@C?%%rf%rua#%%?%@Wf?fgﬁmw@&i ed to 220C and

seeded. |sohexane (147 nL) was amded to the

crystalline slurry.PQh cooled to -100C,
filtered, and washed Rf\%ll |sohexane (29 nil).
The isol ated product was dri |n the vacuum oven at
50C (yield at 1OOWbstreno Q s058.4% .Clains 1. A
process for making al\co d of formula (1), (1) said
process conpri sing EiN ¢r™”a) hydrolysis of an ester
of formula (11) (wherei@ Ris (I1-4Calkyl); (H or b)
reaction of a halo der|vatk§e of formula (111)
(wherein Hal represents a | ogen) with a conpound of

said 68844 Sorhipriéinig either:
a) hydrolysis of an ester of formula (IT) (wherein R is (1-4C)alkyl);

oy Q)L

N
R”
o)

an
or
b) reaction of a halo derivative of formula (IIT) (wherein Hal represents a halogen) with a

compound of formula (IV);

(0]
P\ o OH
OH
OK( R\
Rz’N
Hal 0
(11)) av)

wherein in compounds of formula (I) to (IV), R! and R? are independently selected from
hydrogen and (1-6C)alkyl, or R! and R? together with the nitrogen to which they are
attached form a 4- to 7-membered heterocyclic ring, said ring optionally containing 1

further heteroatom selected from O, N and S; and
P! is hydrogen or a hydroxy protecting group.
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(rrr) (1v) wherein in conmpounds of formula (1) to
(I'V), RL and R2 are independently selected from

whyarogams and (I -6C)al kyl, or RL and R2 toget hpeT/@BRGV6/004399
the nitrogen to which they are attached forma 4- to
7-menbered heterocyclic ring, said ring optionally
containing 1 further heterogtomselected fromQO N and
S; and Pl is hydrogen or a fiydroxy protecting group. 2.
A process as clalned |n Caim1l, wherein the conpound
of 2SS I SS_a

2. e éAII :s%s %l}neh \X/hé}gxg%ﬁ 2 gon ourhd?’ glfA ul% &Eﬁtn% e by

procgss RA. process as clalned in any one of the preceding
clainms wherein RL and R2 together with the nitrogen to
whi ch they are attached forma 4- to 7-nmenbered

3. hetlepocess bd daifrict ¢h Chim A op CREA DS whSrefl FiigEBUutyin C ai m 4
wherein Rl and R2 together with the nitrogen to which
they are attached forman azetidinyl ring. 6. A

4. Pr QCHD8esdBs ElhitledBflarybnBRY 1R MRecRiing bRInTBwHerlif) RS aMORY €1 N
process b) is carried out in the presence of copper(l)

togerfft?a W8 thr niEegspde whichshaycee wchealt famny g - to77- mpmbcere@ éstsroeschc

ringCl @ Med in any one of claims 1 to 6 wherein process b)
Is carried out in the presence of
2,2,6,6-tetramet hyl hept ane- 3, 5-di one. 8. A process as

5. |C|S% %%gesé gs %{Rﬁe? %‘eﬁ%{:‘?‘ %lr eﬁn ﬁl }1 W 1Z2 tgge%he? Iwr%thFHle m‘tarogen tz)

rrie enzoni tr |
which they are attached form an azetidinyl ring.

6. A process as claimed in any one of claims 1 to 5 wherein process b) is carried out

in the presence of copper(I) iodide or copper(l) oxide as catalyst.

7. A process as claimed in any one of claims 1 to 6 wherein process b) is carried out

in the presence of 2,2,6,6-tetramethylheptane-3,5-dione.

8. A process as claimed in any one of claims 1 to 7 wherein process b) is carried out
in NMP or benzonitrile.
9. A process as claimed in Claim 1, wherein the compound of formula (I) is

then reacted with a compound of formula (VIII)

H;N—{ HET-1

N’

(VIID)

to form a compound of formula (D).
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9. Aprocess as clained in Claim1, wherein the
conpound of formula (1) is then reacted with a

wa@orpoomds of formula (VII1) (VII1) to form a chapeBRE6/004399

of formula (D). (D) 10. A process as clained in Caim9
conprising: i) reaction of a conmpound of fornula (IX)
with a conpound of fornulasX) to give a conpound of
formula (XI); ii) reaction of the conmpound of formula
(XI') with a conpound of forrmula (XIl) to give a

conpound of forrmula (XI11); and optdgonally iii)
reacti on of the gl urgd o Qr Ml {\XI'1'1) to give a
compound of forrrulgpﬁﬁ 0 N Srocess as clainmed in

Claim 10 wherein step i) N carried out in the
presence of copper(l) iQdiale or copper(l)oxide as a
catal yst. 12. A ptoce s claimed in daim1ll wherein
step i) is carrigdN n the presence of

2,2,6, 6-tetranet hyl hept ane- 3, 5-dione as a ligand for
the catalyst. 13. A con‘poznd of formula (I1) as
defined in daim1l, selec BY from
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[ (I <S}-2-hydrox
y- 1 -met hyl et hoxy] benzoi c acid nethyl ester;

10. 3. paprqogsseasiciimed inGlpige? poypgrisiighenoxy] - 5-[ (I S)-2- r

) e K S Y ARSI ol B e
compyemd pk torpula-(%K&Y hy| et hoxy] benzoic acid

ii) reaction of the compound of formula (XTI) with a compound of formula (XII) to give a

compound of formula (XIII); and optionally
iii) reaction of the compound of formula (XTII) to give a compound of formula (XIV).

X)) on

o q?\/@ J\OA‘/OQ)?\OH
J\OWO\QAOH ° I
Br D
(IX) NEKC( (X1)

(X11)

o -
T 4L°“ro©)k“ -

(0]
[_lN Y@ (X1
O
Ho“r"@*&:»f”—
o

(XIV)
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nmet hyl ester;
3-[4-(azetidin-I-yl carbonyl)phenoxy]-5-[(15)-2-tri phen
wWQ bovetoboaxd/ - | - net hyl et hoxy] benzoi ¢ acid net hyl BST/6B2006/004399
and 3-[4-(azetidin-1-yl carbonyl)phenoxy]-5-[(1>S)-2-
t et rahydr opyr an- 2yl oxy- 1- met hyl et hoxyj benzoic aci d
met hyl ester. -28-

11. A process as claimed in Claim 10 wherein step i) is carried out in the presence of

copper(l) iodide or copper(I)oxide as a catalyst.

12. A process as claimed in Claim 11 wherein step i) is carried out in the presence of

2,2,6,6-tetramethylheptane-3,5-dione as a ligand for the catalyst.

13. A compound of formula (II) as defined in Claim 1, selected from:

3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(15)-2-hydroxy-1-methylethoxy]benzoic acid
methyl ester;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-tert-butoxy-1-methylethoxy]benzoic acid
methyl ester;

3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2- benzyloxy-1-methylethoxy]benzoic acid
methyl ester;

3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-triphenylmethoxy- 1-methylethoxy|benzoic
acid methyl ester; and

3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(15)-2- tetrahydropyran-2yloxy-1-

methylethoxylbenzoic acid methyl ester.



