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1 PYRI DI NE CARBOXYLI C ACI D DERI VATI VES AS GLUCOKI NASE

MODULATORS The present invention relates to a group of
whemwsoydsonm no pyridyl carboxylic acids whi ch BEEGB2004/004579

useful in the treatnment or prevention of a disease or

medi cal condition nediated through gl ucoki nase (GLK),

| eagi gt cBrdlREl RARED BRMUGLSSns NCSRLENROE vohSibll

secretion. I'n addition the conpounds are predicted to

| ower bl ood gl ucose by increasing hepatic glucose

upt ake. Such conmpounds nmay have utility in the

t r &t peasentafiveTjipe rdlatds tioagroup ahbengbdsimino pyteéyl carboxylic acids

whiGE Aty e P Be b e A ot ek bme SRR PR ieB Aedited
throﬁ’ h SLSAGSRS ( GEK% %eﬁﬁ'ng’ﬁb acile'&eld&d@u&)@é thrEPORPR hsulih Becretion. In
e pancreatic and |iver parenchymal cells the

addll’[Bn mepdoamandmb pmqle:tgi t@dower hlpethglpoese by inereaingiiepatic glucose

uptaly, SHEHGPRR a0 B8 VRS ECoR RS A ara besity

The rl‘l‘PJenLé’ﬁ 8lsb | E hibd ﬂ%)l’%&ﬂﬁd%ﬁtl@d\f %lﬁb&mﬁé}fs%oﬁf ngin%%%ecompounds and to

upaelnt ese . The rate of glucose Uptake is
methadsiof edatingnt diediseates roédighd bp kiddS o g sad odimmumd&s eto

gl ucose- 6- pho hate (G 6-P) \NhIC atal yse
gl a%aw.ma%réat sl fmcf W@Lpareﬁs%v ﬁP@Sht%e m%ﬂ%@ﬁmkmmane

glucheut%)nﬁﬁ 1‘?&{}% Gi ! g@ébpﬁf&i %&Wﬁ&@é&gérﬁ?&tlonf the.rate 3t which

concen I ons expression 1s

GLUD?2 fradspiits gﬁsm%cﬁﬁdtmahémbmﬂ@ﬁ notxsd limitirgftbyhe overall rate of
pancreatic b-cells and liver.cells (hepatocytes) [1].
glucpse '@mlseemélaﬂsp selis. iKhagate of glyccr8§ upteke 15 limpited iyythe gate of

pho%h%éi?%%gggg gy §UC 0 Cgﬁuc%gg 6%51% gg-la‘t)e (t% B‘iﬁ% 3&}1@ ctoll{ﬁf}/sgd(f)}? Qltucoklnase

nsualim cretl1on’an

(GLM) YEO UK $yd4 highi(6-10ANEP K FrpRsDes arft) i€ nof inhil:@tah bl Physiological
t he mai nt enance of whol e body gl ucose honeostasis and
conctmtrhtltmse)f Greffulddt Chlagxpressign apbmited fopq few fissyefeand cell types, most

o RS DR B LY 1P BBk o BB

limikif ?or%ﬁuéob’@ﬁﬁlis‘ﬂﬁoﬁ%@ﬁ&fé‘f&e kebulftds thE¥RBAANEERIEE Adliekd insulin
patients results fromdefective glucose

secraior argldtepatic glycdgeh lsyithesip ditesepocenses dre grticdl &) the maintenance of

Def ectl ve g|lucose utilj he pangre
bV 0f BRSO ALbot s yafPaciipre RGeS L7y
al t -
e
the diabatéd is cgused by TNK 1ab oﬁﬁmemmmutannns[m, BB, Hﬁw,rglﬁaenﬁmm MODY-2

addition to the reduced K act.i \él ty observed

patignippespligiiram electve pbpReiEstPadR PRUSbS REITSA @ fuerfok Defective
gluc%gg Pt?l?s%ﬁgn lﬂhg %Qr?crgascgf KREHYCS {lt?e]nts I#E%Ekﬁ 304k thidsRha for

VEr se Ve overexpr ession prevents or
gludosy sirfelatet] iesutl 8 edrexpure rConvbrstlyeracd aimaammg mheriohy eEGILK reduce

this ?ge?ho?cll reetsglglﬁg ?nnf%rrglelzﬂehty})gnnnsgﬂgllsr% [gf 62} 7]e 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 of hepatic glucose utilisation [13]. This effect is believed to be



10

15

20

25

30

di sease [9-12]. Mreover, acute treatnent of type 2
di abetics with fructose i nproves gl ucose tol erance
wo boosiogisost i mul ati on of hepatic gl ucose utili SBET/GB2004/004579
[13]. This effect is believedto be- 2 - nediated
t hrough a fructose induced i ncrease in cytosoli c GK

t' ity.in the he cyte by the m descri bed
medfiiod ook tridhe RARER Rk ot e B ERR ST 8 Fiecisiroevee by
the ME&AGIsa] dRBriMdtRISH [ 3jegul atory protein (GLKRP). The

GLK/ GLKRP conplex is stabilised by
f r depaieGEKuistsity it ishibRedihriighdissagiation twith @.Kﬁ@gldmdry protein

LR the GLTCRYA S Ge bl Reabp et ARSI G6B) binding to
the GLHRIPOIHUNBSHELIERH R (ﬁQplQ&&%ﬂh@F th s%‘ilg&lrbh%ﬁ}))( 'teelkafré(ctose- 1-phosphate

fructose. Consequently, G.K/ conpl ex 1 ntegri
(F1RnB1ispgenératedibiy farctdkindsy medlateeiglldoap}Mylam’oraof dietary fructose

nutri endent . nanner FaP el evated in
Confifbnsty PRR/GK KIPCARSES 1B poBenaiie e sttt dgufired in a
r
nuu{tfg)gglﬁggé&)tegﬂ@i? %gﬁ%zlsnatg ?‘ggtlls él@v{&gd‘eﬁ #e g%%t ggé&gtla%ate w}%eﬁeas F1P

predabsestesan offie faskRfandibhemef dn eontinsicielthe kdpstoagtel thetpyindrdatic B-cell

regul at ed excl usi vel the availability of its
eXprggfgs Ol ia theyphsenrseof &/Inléiél’ rberebue.dscathGLEmciviy i regikated

[ r..directdy..or through dest abil he, GLK/ GLKRP
excifhlf b R R of ] SERE TR SRl ol GleSanesiigh vate GLK
eltherhI‘ét:ﬂl)"bH tBEcRigH Héﬁ@cﬁﬁsﬂd% tel GBRIGIKRP ch@pRxt Ne lrbrrdr cﬁggof

the pancreas whereas the latter are predicted to act
compwﬂd{; ﬁﬂ/@ﬁ@ﬂcﬁed te H@nullamlucdsbmh@tlpn oobgsb thedl$veniatd the pancreas
rofi ted to he of therapeutic
whefsil By < naiBle o 35 sl Siptian e aRies  REMERG otqungg with
het |
E D B e b TPk e
dlsemps duwasterised he defoctes g}ﬂcqsheu]ngapon rabathtissuea. r egi on of
a ort in the regul ati on of
‘Eg?gﬂ& ﬁgﬁ&h e BARTE) fre R Dresd Rewioaes af4he g) |
hyp(’l%%?‘é‘é? LR oL NG Pt SR O Oy B A iy Hhfhnce and
the casgalhddoodinteaket]hé-18]. J@ewwms hgvertean sh®sn wi éxipidss bleetic and
hypot hal amy t. a i nhibited or excited by
anorgg} Q?PFW@E%@F@&P éﬁ% V%Bfi?@@ﬁ%‘%%du t8%g theygtucase; semng
gt
neurg%éuscvggﬂgﬁt g@éﬁ%ﬂéﬁf s ftféhgt%?evégﬁl@% f?lgﬁ%tg? Qr ?}?@t%? bg%ﬁ&%%? irl Snbient
gluca&recboeoxqmﬁratmm{ﬂaj 19 2il 2] c atie abidie} of théseoi@&ﬁinés/to[ sédseXhhnges in

I ntracerebroventricular (icv) infusion of_ glucose
glucasedp gt s slefee g ingy wariebnpfeseneticand; cxpenipenspldy iuced models of

obesgg]l['%) F%]n E’Iﬁﬁaceﬁatb hfﬂcﬁlaﬁr ?99) 1lnﬂ{sg#ﬁ of ' coggghaﬁ@tu S [tlgag are

contras I CV I NTUSIon cose SU

compeizitie Mghibiddkd of g’lhuﬁqnﬁﬁ”ﬁdtﬂmdmb €6ad 1ﬁtaﬁ6 il \eah efts [ZQf 363-Kn contrast,
may decrease food intake and wei ght gial n through
icv 1@@,5,1@;1 &t shcesecuppigpsesioedineddt kg, snmlkmolecule 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 normalising glucose homeostasis, for the
treatment of Type 2 diabetes. Thus the GLK/GLKRP system can be described as a potential
“Diabesity” target (of benefit in both Diabetes and Obesity).



10

15

20

25

30

activators may be of therapeutic use in treating

eating disorders, including obesity, in addition to
waelr@bmisssl The hypothal amic effects will be adeT/iGB2003/004579

synergistic to the effects of-the sane conpounds

acting in the liver and/or pancreas in normalising

I t.asi f
o P BoSEAER RO Pl [dn ), EREIRE bOhy i son coppounds
are dBseriBeP R 80¢d1@hase BE@RESE.IThe rhath@ebm (byfwiielnaidhtcontpobmdshactivate
D abetes and Obesity).- 3 - In WX0058293 and

GLKWODkt254@ b nfeRering)the direas effees ob pudhegermposdypiampyassay in which GLK

. compounds escri ped as gl ' ' r T
N A G R S U SR
in vifpo 5352 ﬂ%cﬂﬁem&h&ﬁﬂlg& tempbiigBlof eid Beéendinveikedh may activate GLK
conpounds I n an assay in ich GK activity is |inked
direct]e oNATH apti vedles GOy, inhtbitatg the intwqaimnyf@%&%wth GLK. The latter
optically - see details of the i 1tro . .
meclyBiSEY PIRR o7 HOBIARL 0 R SN H PR 7S st they will not

| | LV @ a8 e GlicteR GEtkY difdct BRWuRESA. VRIaBy compounds
caus%%%iél?ﬁ%}{%ﬁ%ﬁct e i ntlggreactei on of GLKRP with GLKy 'p
of th peesbrittitremtion alagrshewmfatduestde setectinitp cerapared tvimveyeLK activators.

O EGEL bR sl b Bl byl
WO%‘{JQ@Q% ?is{:l%&; a ﬁ?ﬁlﬂéﬂ GRlih 1156 (P BRksHalitioh € compounds useful

Invention may s ow favour abl & sel ectivity . '
as vef/‘s\?%i}éﬁﬁﬁ flodnGs whichvareGtiicacdllysindarsto e @R8] in the present invention.
6

22293 0622294, \WD9622295. 49707

Strugkmeiiy sTudar gpEwPBRds a5 Alseraissloprd ip ﬁ@ﬁ%ﬁ@&a&@qﬂ@eﬁ%
th i_an. a3y

coSGE LTSN oot g

(osefdpaypsed in the present invention. Structurally
sim lar conpounds are al so disclosed in W0641795 a

d
é PEMQB8HE62vdpsepes $ha PreRwRuRIHNias ﬁ%fzxaw%wé@&lﬁoanégaﬁ‘ﬁd
ent | in. ; 6 _ sitions
oGRS B L LTy FIVAALAC 03 20800 composc

conta eh ¥bRybidisdi nes and rel ated conmpounds as
Inhibitors of c-JUN N-term nal

ki nases, and . .
phaiushmeniei d dBicsogyedi Glieankett dAP B Hith #13Udh dessHpe thsgynthesis of
Cushman. et al, [ Bi 00 d 9 4 . .
pyrigng ORI SHPAES FRLARRY o et sF At phod i rasine lnase
inhiBibs PRBES s B4 [#NILRSheRR ¢ 98iNE24(1 VEISUER]idescrit® mesoionic purinone

protel n-tyrosine kinase inhibitors. Rogers et al [J
analvbelasGhbibitotksas TyclR4AMB phiosgledgsteesscr i be mesoi oni ¢

SEL\& @ﬁg&ﬁg@f lggsgéggsst{)\i?jg%jpgrié ’81%8 -égx?l%/ogléli%aczp}%gﬂ?aﬂvaﬁves as antitumour
ool DR AP ooy g epdatul pgtasoiv
WO963661 2tiésoribe the pepetation dhaminkthaazeleedetivpiivestas wagliorating agents
for digestive tract movements. US 5466715 and US 5258407 describe the preparation of
3 4-disubstituted phenol immunostimulants. JP 58069812 describes hypoglycemic
pharmaceuticals containing benzamide derivatives. US 3950351 describes 2-benzamido-5-
nitrothiazoles and Cavier et al [Eur J Med Chem — Chim Ther (1978) 13(6), 539-43] discuss
the biological interest of these compounds.

International application number WO03/015774 describes a group of benzoylamino

heterocycle compounds as glucokinase activators and International application number

W003/000262 describes a group or vinyl phenyl derivatives as glucokinase activators.
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W06/ 36619 descri bes the preparati on of am nothi azol e

derivatives as aneliorating agents for digestive tract
wowsensds. US 5466715 and US 5258407 descri beP€TY&B2004/004579

preparation of 3,4-disubstituyted phenol

i mmunosti nul ants. JP 58069812 descri bes hypogl ycem c

B0 8 TG B 5% v
pyﬂg:%l\é'aﬁfoxﬁ‘ic &idd mich drd VR vEBRMBE The@ﬂz?ﬂn@%?fcg@tgieg()g}eﬂ@( &Ve have

9-43] " discuss the biological intéere
surpcismglydnusd a smalk seledtionrd theap poripatnide whinkrtzs a superior level of drug in
roup, of benzoy] am no

3/ 015774 descr.i bes a .
Plasﬁ’v%%ﬁ‘bw& eal @ WBBﬂF?&’Qné@q@ YR FHRIRIOU 39p50 Wy solubilify and

decrbA¥eg TdVals of? %ﬂsnﬁ%%gﬁwlﬁgt l%mﬁ% \9%&‘8? %&%EQ BT K LPSTe. This

a group or “vinyl p erivat ucoki nase
makag thisvasbegreup oflcomponhés peaticudmitly saipgblé foatuboin thel ogiient or

WOD3/ 000267 descri bes a_group of benzoyl _am no pyridyl
PreveRi oA F1Rease Pedifalcnn g@n W}%t@@ggﬁﬁlﬁe enzyne

g ' . )es . [:S] . f nmal |

G R g st P Yh R B PR ey RRound of
Forheu€l): of drug in plasma followi ng oral adm nistration

which is due to iq$roved aqueous solubility and

decreased | evel s Rf plasma binding, whilst retaining

hi gh potency for the GQK enzyne. This makes this

\ Qarticularity suitabl g for use

in the treg pre r medi cal
condi tion hr o . 'ng.lto t he
first aspect of the inv here Ol a

conpound of Rornula (O: H=PoJ J \ NJ Formula (1)
wherein: A is [enylY or a 5- or 6-nenbered heteroaryl
ring, where A i s)l;gﬁbst ituted or substituted by one

or 2 groups independently selected fromR3; Rl is

sel ected from hydrogen ang,fRiy); R2 is selected from

hydrogen and nethyl; R3 is selected from nethyl,
whexgst:hoxy, fluoro, chloro and cyano;

A is phenyl or a 5- or 6-membered heteroaryl ring, where A is unsubstituted or substituted by
one or 2 groups independently selected from R>;

R is selected from hydrogen and methyl,;

R is selected from hydrogen and methyl;

R? is selected from methyl, methoxy, fluoro, chloro and cyano;

with the proviso that at least one of R and R? is methyl;

or a salt, pro-drug or solvate thereof.

Compounds of Formula (I) may form salts which are within the ambit of the invention.
Pharmaceutically acceptable salts are preferred although other salts may be useful in, for
example, isolating or purifying compounds.

In this specification the term “heteroaryl” means an aromatic monocyclic 5-6-membered
carbon ring incorporating at least one atom chosen from nitrogen, sulphur and oxygen. A
‘heteroaryl’ ring may, unless otherwise specified, be carbon or nitrogen linked, unless linking

via nitrogen leads to a charged quaternary nitrogen.
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with the proviso that at |east one of and Ris nethyl;
or a salt, pro-drug or solvate thereof. Conpounds of
wo-rosoke0( 1) nmay formsalts which are within tPer/aBRiot/004579

of the invention. Pharmaceutiscal | y acceptable salts

are preferred al t hough other salts may be useful in,

f a

| RerEAATA! S B, PSP P SBCTRY g e
heteroatone yeltdted Hof-nivodear ﬁﬂplﬁﬁrabdmxygeng i ncor porating at

| east one atom chosen from nitrogen, sul phur and

okyrefenles af ameatic ANeyClie Sriymampered fingdacasperating aideast one

10 ess
o EEL 6 ARrGR SO 61BN 9B 0K O B3R, vy,
1sox£ﬂoﬂy191§§eﬁiy} pridom3n queiz@rk}llypy@daiiﬁyleihd@)WhndlhylnBrelf&alﬁ furanyl or
5-nmenbered aromatic ring incorporating one heteroatom
thienyd| ect ed from nit rogen, suI phur and oxygen Exanpl es

it 1?{o%nd%rsmor&qg% éltsgfﬁ? as ce inbo? ?d?oréllﬁé) nde gfg(ﬁmu?a ngefmed

St one et ero I'nc

aboviehth@Zextist lin optidadldl |aatZ\QJ AtracepMé ﬁ?rﬁis)ﬂy vidti §feelaf more asymmetric
oxazol yl, isoxazol pyridyl, pyridonyl, pyrazinyl,

Carbply AtogsZibA ylllvefaﬁ@ln P Urdﬁ$ i itsdefingicatany abelyorfticalin 9¢t1wr01 racemic

rorm b EPssieet S renegS L mbRHRE e By Wen kR agrcoLR

interB@6ne Xihetsyhthe Db SiHchNy Akive Y&mR mAPEEKed ST s@a)ﬁdard techniques
virtue of one or nore asymetric carbon atons,

of origanie nh¢m1rstry mellkdewniin thetast, dafexainpledry synthesis Elom optlcally active

¢
strt3spiia o iekoluin b e dPbc iy Ao B B e peertain
comféufdSHLs! Pxisf‘fr?t%@t%?ﬂeﬁ@ forhR&nd ¥t ARSih Serion ?%) £BtdsYo any and all

active forns may be carried out by standard techni ques
tautopfierwrigems of thl eompounds e tHe iftvemvinn iwhidhheetiaate GIEKr

exanpl e by synthesis fromoptically active starting

materials or by resolution of a racemic form It is

Pref%@%o}@ogﬁdmﬁhﬁ% %@ ?ﬁs&@ﬁ Rl YRR Y R g%fﬁe eilhing

autoneric forns d e I nvention a

applyel ates to any and all tautoneric forns of the
ppounds  of the invention which activate GLK

M PRefSe‘P?t@&il eEAYabids of Fornmula (1) are those wherein

any one or nore of t follow ng apply: (1) Rl is

net hyl ; preferably (>§~?€Rz is hydrogen; (3) Ais

sel ected from phenyl ,}furanyl and thienyl, preferably
phenyl and thienyl. '

(2) RZ%is hydrogen;

(3) A is selected from phenyl, furanyl and thienyl, preferably phenyl and thienyl.
(4) A is unsubstituted or substituted by methyl or fluoro.

(5) The group at the 3 position in Formula (I) is preferably:

o%

oy



(4) A is unsubstituted or substituted by nethyl or
fluoro. (5) The group at the 3 position in Fornmula (1)
WO g005/0efser abl y: - 6 - According to a further feRCTGB2@H/004579
the invention there is proviged the follow ng
preferred groups of compounds of the invention: (I) a

f F | | I .Wh in: d
IR AT Bl ST n tht 41 DRk etlcne Tonping

preféfedgi®aps of coalpbahés SthPivestid® thereof. () a conpound
of Formula (Ib) Forrmula (Ib) wherein: R2 is as defined

(D agompeundiobFerombolnd of Formula (1); or a salt, solvate
or pro-drug thereof. o(IH) a conpound of Formula (Ic)
A .0 Formula (1c) wherein: A is heteroaryl; R2 is as
defi ned above iy gund of Fornmula (I); or a salt,

sol vate or pro- oE\- 7H- oconpound of
fleip: JA—#s_as defined
(I)w—br a $It, solvate

Forrmula (1d) o Fornmul 4
or pro-drug therevh: a corfpound of Formula (le) .0

above in a conmpound of

5 Formula (Ia)

wherein:

R? and A are as defined above in a compound of Formula (I);
or a salt, solvate or pro-drug thereof,

(II) a compound of Formula (Ib)
R2
o
H = o]
O T OO,
o]
~ o/\( 0

Formula (Ib)

10

wherein:
R? is as defined above in a compound of Formula (I);
or a salt, solvate or pro-drug thereof,

15 (1) a compound of Formula (Ic)
R2
o)
W
~ O/\{O o

Formula (Ic)

wherein:
A’ is heteroaryl,
20 R? is as defined above in a compound of Formula (I);

or a salt, solvate or pro-drug thereof.



Formula (le) wherein: Ais selected from phenyl,
thienyl and furanyl; Ais optionally substituted wth
woredolph4sonret hoxy, chloro or fluoro; Rl is sel eP€EGBRI0BMV4579
hydrogen and nethyl; R2 is sel.ected from hydrogen and
methyl; wth the proviso that at |east one of Rand is
ol vate or pro-drug thereof. In a
(N)fur%g}mgéfg% cl)#(lfl e invention there is provided any
salt, solvate qr pro-drug

one of the Exanple or.0g
thereof. In a Wsofﬂ s\aveftti on there is
provi ded any two or nwre ’

sol vate or pro-drug theo€of. Rjef efred corrpounds of
the invention incIQﬁ'e\fmy one, two or nore of:- 8 -

$ esToQr a salt,
-{3-[(I'S)-I-methyl - henyl ethoxy]-5-[(| S)-2-rrethoxy| -

nmet hyl et hoxy] - benzoyl am ridi ne carboxylic

aci d; I];O 1 (i‘%

wharelid:! S) -1 - met hyl - 2-furan- 2-yl et hoxy] -5-[ (1 S) - 2- net ho
xyl - met hyl et hoxy] - benzoyl am no} - -pyridine

5 Aais horyfined ahovalin & {oidagothd 8f Formula (I);
TS bl e e ARENRIEY ) ot o] -5

V) Mlﬂ%ﬁwb‘??ﬁ%hnﬁﬁ@f@yl ani no} - 3- pyri di ne carboxylic
aci d;

-{3-[(1S)-I-nmethyl -8thien-2-yl ethoxy]-5-[(IS)-2-netho
xyl - met hyl et hox -menagylan1no} 3- pyrldlne car boxylic
aci d;
-{3-[(IS)-I- -2-(5- ot ethoxy]-5-[U
S) - 2- net hoxyl - nethyl@t nzo i NOPH3- ryridine
carboxylic acid;
J{3- [(IS)-I-rrethylo/Tﬁl en-3-yl et hoxy] -5-[ (1 ) - 2- et ho
xyl - met hyl et hoxy] - benzoyl am no} - -pyridine
car boxylic acid;
{3-[(1S)-1-net hyl - 2- (5- FSFRYPAR an- 2- y1 ) et hoxy] - 5- (1
10 Whekinret hoxyl - met hyl et hoxy] - benzoyl am no}-3- ryridine
carboxylic acid;

A{ISSQIQCP@} frpmypbenyl) thienyharsd futﬂnabhenyl }ethoxy]-5-[(1S)-2
é a5 8831&)'?/ :llg Sﬁ%ttllgl}{[ef wﬂﬁ ﬁgthyq er%t%xy, nllﬂ)rct or ﬂucPrX ridine
RI 3 delcd@U-for By diy berdaniggtiyiet hoxy] - 5- [ (1 S) - 2- met hoxyl -

R? is selected from hydrogen and methyl;
15 with the proviso that at least one of R* and R? is methyl,;
or a salt, solvate or pro-drug thereof.
In a further aspect of the invention there is provided any one of the Examples, or a salt,
solvate or pro-drug thereof. In a further aspect of the invention there is provided any two or
more of the Examples, or a salt, solvate or pro-drug thereof.

20 Preferred compounds of the invention include any one, two or more of:
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met hyl et hoxy] - benzoyl am no} - -pyridine carboxylic
aci d;

WO @5[0§BR) - 2- net hyl - 2- phenyl et hoxy] - 5-[ (| S) - 2- PET/BBOOHA04579

met hyl et hoxy] - benzoyl am no} g .- pyri di ne carboxylic
acid; and

R R SIS 1

car @Qﬁéﬁh letha% enzo lamm -3-pyridine carboxylic acid;
g y]db Y % a1 uor o her%lyl}et hoxy] - 5-[ (|

s {25 hﬁ’ei)hbmhylﬁeﬂlm%vhﬁwy} Mﬂﬁ@%mmhnms} 3- ryridine

car tfox i.C.aci

_{ 3Xgtylethe ﬁ%]td‘ilﬁ?F")ﬂalPﬁlof}r RSP tiRd%H - 5-[(1'9) - 2
- BEBRXYLL- ni@ﬁmmt@trh&wﬂyph@mﬁmoam BQLS)- = R¥fhbY-ne

carboxylic acid

- 31{r(1¢t®leﬂhom3}t~lbﬁ]ﬂzeﬂal(1510|}r’ét oyl it cyplboesnyli2 ayild) et hoxy] - 5-
BT e bisy 2 e s IS Y AR @St boxy ! | o

aCI@' thylethoxy]-b ] -3-pyrid boxyli
3 Ly o e A L e e B 5[ (1'S)-

2618t Nyl meﬁaﬂ—ﬁy(ﬁehhmatﬁ}enb&eyﬂjﬂhd)mmmS)Szm)athoinyne
C? 3] {n’(“?/ gﬂ%%@%@%@%&%@%@éﬁﬁé@a 5-1(1S)-2
B boxrsp' I- nizﬁ{yw'tﬁfera%%thefyq@y&gw Df¥thoxy-PYT i di ne

IC acC

{31{rﬁdt@leﬂtlemﬂtﬂwlkeﬂar{]ﬂﬂmﬂmwgmdxbﬁ& heidy] -5-[(IS) -
2- et hoxy-

9
| SrrerlRlel- PSSty ]-26 S rmeshy sma D atheyr-SHHS) 2ameibRyy-i ¢

aC|

gnl_le(t ]Il}gfthf’xﬂebeﬁy?ylﬁrmfl 8} 3rﬁyél rdclj eucrafglbnOX lig P(jl(élt hoxy] - 5-[ (
| 6;){3q<1$tmwaIy1 2n{mfﬂudrepmﬁy1y¢thb>eyjz&y(usmn@e}th&cypyr i di ne
car boxyl ic acid, or a salt, solvate or pro-drug

t hebasthylgBewy | HeareiammotSrpsidinescagioxyheatidvent i on ar e

EMQCIF%)CS% mlethl)ﬁa?f? Fnyiet %@ﬂyﬁ [s(tl‘?w)oxﬂeﬂ%ox[y(l S) - 2- met hoxy-
ns&mtul)eeth@xya}bebm@mhawm&rd&e dayoxgiidgcigar boxylic

66-{{§ [[AR)S}-methydLrghenethgrgnd- ﬁ(1§) StioReAY-5-[ (1 S) - 2- met h
2;?’ OX)r;lPE){le Xl et] OX%%Y brrenrr]l%)?%l in%ogarboxyf)é/ amg an%

66—{{3 [[](S)Si)mlethlyﬁlzf'{ﬂch?orégfheﬂ?l}@ﬂﬁbiﬂtﬁ[(13)-21&&5&%3’] 5-[(
S) - 2- net hoxy- | - met hyl et hoxy] - benzoyl am no} -
pyhlmntlméetbamﬂdxym}darm@pm pyndmesatbtoxyh@amé;t e or

ETal A L DEhSRY: R ARR Ru b bR, ™
1-methylethoxy]-benzoylammo} 3-pyridine carboxylic acid,
6-{3-[(15)-1-methyl-2-{3-fluorophenyl }ethoxy]-5-[(1S)-2-methoxy-
1-methylethoxy]-benzoylamino}-3-pyridine carboxylic acid,
6-{3-[(1S)-1-methyl-2-(5-methylthiophen-2-yl)ethoxy]-5-[(1S)-2-methoxy-
1-methylethoxy]-benzoylamino }-3-pyridine carboxylic acid;
6-{3-[(1S)-1-methyl-2-{3-methoxyphenyl }ethoxy]-5-[(1S)-2-methoxy-
1-methylethoxy]-benzoylamino }-3-pyridine carboxylic acid;
6-{3-[(1S)-1-methyl-2-{2-methylphenyl }ethoxy]-5-[(1S)-2-methoxy-
1-methylethoxy]-benzoylamino }-3-pyridine carboxylic acid;

6-{3-[(1S)-1-methyl-2-{4-methoxyphenyl } ethoxy]-5-[(1S)-2-methoxy-
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pro-drug is a bioprecursor or pharmaceutically

accept abl e conpound bei ng degradable in the body to
w@e@doeson conpound of the invention (such as BOT/€B2@r/004579

or am de of a conpound of theginvention, particularly

an in vivo hydrol ysable ester). Various fornms of

D" Od HIRRER B0 el 20 sa 0Ly SARTRl 25, of such

prodrug erlv I ves; See. S gn 0

e d- {:eptmy1hhetﬁjdrmgaaﬂdnof&r5hs@neafoxy]lngé)s)anﬁed}{%k?OdS
in Enzynol ogy, Vol. 42, p. 309-396 I ted
W ddewmethglethoxy]-pavranierieo e -pxsding ogbyxylis)acil; Text book

ora%glttgroﬂgteo dg%r%]t%e%efyel oprment, edited by

dard-1ars H. Bundgaard, Chapter 5 "Design

an Q\/I&fé réfetd @cb‘mp'tﬁunaé eflthe@sventibly ald anPepdepar d p.
113-191 (1991); f H. Bundgaard, Advanced Drug

6- {béqlﬁirérnseﬂnéva henyleghoxyl-3d(15)99R¥thory-  whetByindigaplFtknzeglamino }-3-
" Q of Pharnaceutical Sciences, 77, 285
Py ?E@géSOX Kf9Y N Kakeya, et al, Chem Pharm Bull, 32,

6-{ BA2SY- 19%My1-2TheaLo Jﬂfle?l’iﬁx%%@f[(is;)ez -RRAYEy q'ﬂ)@l‘ﬂ Q%ﬂp?ﬂén%oylalmno}
are incorporated hérein by reference. V
-3-pun@ndp@r@g>qdrceacaﬂs ahdl | ows. An in-vivo hydr oI ysabl e

o By ST S s

RYBMTBRS RYipyEain bafpepieRig ester whi ch i's hydrol ysed
|n t he ﬁuﬁgn or anlng' bé dy to produce the parent acid

Oraeﬂtabbahahpﬂﬁdn@abﬁeomharnaceut|calIy accept abl e
esﬁ[%rs for Ccﬁ,&? xy. include Cto C al koxynethyl esters
G RaEP Aot FRepHaRy M aéns@ﬁuegﬁ%p esdperctgipro-drug. A
pro- ?Eﬁ ébfﬁgecgﬁ%m %a%hg%%%&%%a onyﬁ%@? é f% ¢egradable in

the wdwyb pesiies s cémpowedarfpheinternivnl (ofvhry laa agtbp@ydlﬂw et hyl;
d|0ﬁoJen 2-onyl met hyl esters, for exanple

comgom qf); VAT, R%‘]tlé‘ﬁlalﬂy 8hin yide hyqlrolyg#de ester). Various forms of
prodRbds ARy EAPIMO MY x SRIRI ST sulpbliniy RVl Ay sabl @

er O a COﬁpOUﬂd 0] e |nve

a) hy Mresigy of Pondpudsnedited@s H.rBumdanirg, (B eikes, 1985)‘1arﬂ13\/1ethods in
osphate esters ncl udi ng_phosphoram dic cyclic
Enzlé@?l@%) A, PadYH- é%&ﬂﬁ%ﬁl b)éKhWri cardd af. éAaa@an@ EnsoulPds);

b) \é\’g'fngr‘e ; eo?(kcg &?)egléntaﬁg H?Oelx grht{]gcﬁ{e rb&jéroa%ﬂrélrﬁarsen'

c) ExdirBuesdgaatd, Chayleps YBbiiyh agd A@?ﬁcabﬁﬁ bepIﬁ)drugs” by H. Bundgaard
acetoxgnethoxy and 2, 2- di net hyl pr opi onyl oxy~ net hoxy. ﬁ
P- 113a]YctPBh; of in-vivo hydrol ysabl e ester formng groups

R I R
e) al Koryfaghnn)y! al,U6ubV6F Makidceutical Sciences, 77, 285 (1988); and
) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984).
The contents of the above cited documents are incorporated herein by reference.

Examples of pro-drugs are as follows. An in-vivo hydrolysable ester of a compound
of the invention containing a carboxy or a hydroxy group is, for example, a pharmaceutically-
acceptable ester which is hydrolysed in the human or animal body to produce the parent acid
or alcohol. Suitable pharmaceutically-acceptable esters for carboxy include
C, to Cealkoxymethy! esters for example methoxymethyl, C; to C salkanoyloxymethyl esters

for example pivaloyloxymethyl, phthalidyl esters,
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carbonate esters), dialkyl carbanmoyl and
N- (di al kyl am noet hyl ) - N-al kyl car banoyl (to give
we arobamsoes) , di al kyl am noacetyl and car boxyacPClIGB2084/004579
sui t abl e pharmaceutical |l y-acggptable salt of a
conpound of the invention is, for exanple, an

i d- it { C [ nvention
Cs (RS AL AR aBIP, (FCRREER Bl etdiful "
1-cyalohebaetdbbriydax ysthlyl, 1V8-tioxolen2-ayaieth gl cstsfs, fOQIXEAAPILS-Aethyl-
rgani ¢ acid, for exanple hydrochloric, hydrobrom c,

0]
1,3—@9%%1972@15/1@%31@%1%qaﬂfcrxmrb@r}@@z@@thyb@St@s.t ric or

mal el ¢. agci Lt sui t abl, e . . -
phafﬁéggﬁ???X@ﬁ?gggéé%%ggﬁéxé fﬁngffgmﬁgﬁ§8?%29H@H@gahymnxy
groupendluddsiinergdiic bétersisBMEM pHoBphAld €kerd §n§lUHﬁlF Sh&Phb¥midic cyclic
acidic is an alkali netal salt, for exanple a sodi um
esters) angb-asyoxyallgd etherssamdatletedicampeamdshwhieh ad a satlt pf fhetin-vivo

o AP (TR e S e
AL B ST 8 e
A sefrictien bfiinreiyo ipdrplyshble ester fotriring gfdpd Yok loxdy@dy iyt hadmhlRnoyl,

A~L§Bth r feature of the invention is a pharmaceutical
benzoyhrphenacstyl axshpbsiieg beneeypedipleratacetsh slkoayqarhonyl (to give alkyl

. . ' bov or .
ca s gl e 1 BSOS AR g o e
carbphaesipdiallylaaghbacest agptabdgachityiuent or carrier.
According to anot her aspect of the invention there is

pr Svitifeble phamnseifitalpRoepiabla wlt(f p coppaynd ¢fi thy invenin is, for

. . fol d t. .
R BT s TR e o
exanglop@uRl-afditkar iUt vaitl, for exahndle, af Iddkganid &dorgddid ﬁcif@,rfor example

(le) for use in the preparation of a medi canment for

hydrpehdertigriiyedrobfongic diubdwisie, phedplarisd trifinoteagbticaeitic bnmaleic acid. In

partic r.type 2.diabetes., The c ound s suitab
odaifl d it B piabR e RGeS B girons e vy g the
invehtidrSwMRY is sulficientfyC4elidl i dilRalAnealed:, AtRe&hpR 2 dolfim or
present invention there is provided a met hotl of
potassiwra silh gn @lldline eirtht mdtabisadte g e ample el ciiih wr diaghesiws salt, an
b\é. adm pi st e[i ng an effective ., rm@ntd of .a .congoTnd of
ammg }%Fa& ?rﬁs,a t(\Ylg‘) an QregRic bpseyhich pifgrds a pby.%yl,og pl g—gqcpptable
o BOLLL B0 BRGNS s TR BNERE, B
morhwliae ootrpd@dydmxyetbyipasinti on of the invention include:

o R A Gy endt  RYBOg e raNan SorerEgR
comé&m!'dro? Forth¥BED Wha), @Y (IPIHE T fie) RARHLEY abdvASH d Bt solvate or

esi st ance,
prodrug thereof, together with a pharmaceutically-acceptable diluent or cartier.

According to another aspect of the invention there is provided a compound of Formula
(D, (a), (Ib), (Ic), (Id) or (Ie) as defined above for use as a medicament.

Further according to the invention there is provided a compound of Formula (I), (Ta),
(Ib), (Ic), (Id) or (Ie) for use in the preparation of a medicament for treatment of a disease
mediated through GLK, in particular type 2 diabetes.

The compound is suitably formulated as a pharmaceutical composition for use in this

way.
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nmet abol i ¢ syndrone X, inpaired glucose tol erance. As

di scussed above, thus the GK/ GLKRP system can be
wale@siudsed as a potential "Diabesity" target (BET/GB2004/004579

benefit in both Di abetes andijfbesity). Thus, according

to anot her aspect of the invention there if provided

0 1), | a | ,
PSS SRR e RSt wfA el o
treafifpo GERImedifted BReies REpeRIAIQR Meted, BEAINGAXRRN aﬁfefﬂé&?ve' dtount of
t he conmbi ned treat nent or &r evention of di a%et es and

a cogipesnd 9f Foxawdn @), flg) () ot HerordEp ewtsalif solvae dmurenirigthereof, to a
the use of a conpound of Fornul a

mmﬂ@m(’iee%&rsﬁl%%eaﬂegs (1d) or (le), or salt, solvate

OBp&dific Bistied HRICARhay HetrdaltRl Y LRANIULE By Qc.f)mgosmon of the invention
nmedi canent for use in the tréatnent or prevention

incluslgeblopg glusegolowiering irDibetas M@élrtuaezpe Ctwittfout heerious nsk of

ventlo here thod for the conbi ned

nyoqe P iaand POt o e e belBtiie. bl Sedin memnce.
meta%hegyddf&naxo ﬁﬁg)ax&fd @J&Q&W&%eof Formula (1), (la),

(1b)y,” (lc), (Id (le), or salt, solvate or pro-drug

t Berdésshissed abevertmmeic G}hKhaeKiRstyswn leah bede¢seribéd as a potential
w: According to a further aspect of the i nvent| on_there
Dla]ﬁss% g%fﬂ%e(ap Berﬁ@f P Diabefes and Obestamt THES. 8erosdling t(b@lwther
aspeé‘tgc?}ﬂﬁlﬂjé %a (It')iJhgthéiré 1Pf)1fo€geﬂ‘ﬂfel @%F?E dl)?igoﬁldcﬁ*m%ﬂﬂ @a IP) (b), (Ic),
(Id) @oﬂI@ablesaﬁr sqivage dr pg-drhg thecdof, ih chepreparatidn 6frh Mmedidardént for use in
theoB %P treatnment. The conpositions of t he i nvention nmay

Heddrealpent oF P’Eeé{B‘Ptéme;rdl%’Pﬁﬁ apda f(SFth exanpl e as
%@é&&ﬁl t Qﬁ(?cﬂéiﬁa%pecl?@ the Qﬁveﬁﬂéﬂ tl&?@ﬁ' dedatﬂé' Sgeugf a compound of

y su pensi ons, S|ons I Sp ers pomd rs
Forngra (i @9, sy (o $Idd br aé) i $a23r) solfnae of pmdrag thesEdf( ﬂ‘nqne preparation
exahpl e as creams, ointnments, gels, or aqueous or olly
of a %ﬂ@tﬂlﬁl@?fsf%vseslu Shselrataeig or P¥edﬁnt&?1hﬁ’frﬂb§§lﬁ3at i on by

' RP@Arﬁitné%l a (1”151‘?1{ ?p&e(hgﬁwgntﬁci 1¥: 19' \6;)/9 gﬁ%’@(&c{ fo(s ﬁhe

I qul aer OSO dmnis I on

comiihed treaarpl & cfbﬁs@/ iﬂdrtﬁdtbﬁtddlb‘f\{rladﬁﬁim@t@biﬂg bl ef@éctiv® hmount of a
parent eral adm nistrati xample as a sterile

compyipdod Sogpulgi(Dy (eIt iGsh (dpor (Ia} oasahselyate or pro-drug thereof, to a
mam%ﬁ?‘fly}lé’ﬂga qlég hgr&ttlgl%ﬂuscul ar or intranuscul ar dosing or

a suppos ory rectal dosing).- 12 - The

CAUiﬂﬁﬁllnglt@ B Surter bRl d’f\tﬁﬂﬂv@zﬁhdiﬁhe@% plolyaieAfdndiNod for the
conventional procedures using conventional

treatpial orepbetib Ryatdneinisteping nn s{festtel amanonef 4 epnopramdiof Formula (1), (Ta),
(Ib), Zp r%%d)g ﬁ,ggg%lr tsﬂg S(gly!cltr%%)? ggoggquggl}erﬁcbfa 0, usgpgﬁgwgr?egh%lf Siich
treatine@yvouri ng and/ or preservative agents.

The compositions of the invention may be in a form suitable for oral use (for example as
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing

or as a suppository for rectal dosing).
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Sui t abl e pharmaceutically acceptabl e excipients for a
tabl et formulation include, for exanple, inert
waldosmnessl such as | actose, sodi um carbonate, cBCTIGBR004/004579
phosphat e or cal ci um carbonatig,. granul ati ng and
di sintegrating agents such as corn starch or algenic
a ; - : ch; in .
G e B R A AR bCHRRROL bl LN Bgpecdurcs using
contemtional pheseaceatidal exdgieit swalikiovasinghdiytt. Thud) &Wbsitions intended
p gf-hydroxybenzoate, and anti-oxi dants, such as .
or JaLBE R CRatan. foniNagple, SRADT meTeEIRlouTg, ecetanine flevowing and/or
: Lther to nodify their disintegration and the
Fwﬂ%ﬁ%éggﬁgﬁk'absorption of the active ingredient within

t Beitghls phathnatasicaphcdep@ble exOibich® fofP DR féRil4tion include, for
stability and/or appearance, in either case, using
exarpplgyiagit idgHents sushtas hastesgespdiina patbenass edigives phesiphatk povaicium

[ . itions for. oral use be in the .
cartp ity B g DA RE AR (s o i Tl G el ol i inaing
agerit©QicBdb e@tcht TabficKteth ehil sBéh AsNBAdnesiahd Stk Ueic abRlor talc;

exanpl e, cal ci um carbonate, cal ci um phosphate or
presgryaiiyenagenis sueh aufthylgs peanyhp daigrouyemizoate vinid @htitdxédants, such as

ctive HNgredient .is mxed wth water, or.an oil such,
ascof§t gl TSI For oMo PEpichtea S o e ro mag e o
disireEReRSrdNEe gﬂﬁ&g@h{ ¥s6RfHoR 0P tHehR i A gy R WieH @Bt 1 N

finely fomdered_ ormtogether with ong or nor e

gasteoyyprimdl thapt.agéo trsproge dieirsgabslgy iandror appearance, in either case, using

b hyl |1 h [ 1 ul ,
i R R R
PCbipofubnPior bek LEOREy b&HhE T&H@:ﬁﬁ%&&‘ %%Eﬁ SHITUBE R Rich the

_dispersing or wetting agents suc
activegngledientt is onixgrt withah sneof sofid dilidnt) fonexanpldecalditih chdbohte, calcium

o L B AL SRS b S vt
wate? BRhMNoRkhdphAt eﬁmﬁloﬁ‘?ﬁ@%iaﬁgﬁfaﬁh SX B &1

hept adecaet hyl eneoxyc , Or condensation products
ofAqe¢duy Isespensizngenaallly cpataini thd aeBicefigedien i defy@Wdered form
fatty acids and a hexitol such as pol yoxyet hyl ene

togeligt With §pe RHMSH WP ding agepisdwish &t sashup :Cé%@éf@etbvlcellulose,

i | ' | [ cohol s, far
et RRE SO S IAIGREL BB BPBELE, B10H0L rone, g
tragqenat wed gumfacedimydigpeesimxordeetivhd Hecpdy Juclhs Re#EHSr d6de¥@fion
fromfatty acids and a hexitaol such as pol yoxyet hyl ene
prodyeis pf abilkidsnvexidatiath faity eadéorsaamele polyargltyiene fstearate), or

A ' i ' i ved, f tt
condEhiMLR Dot 09 ity telle BRIk tn 15 St SEHNE Aok thS Aatwte
heptSdet it AehcORRENSH 08 condR@satiaH PRIFICE WS B Rine B%i d¥BYitlApa3Qal esters

contain one or nore preservatives (such as ethyl or

derivigd Srop faty-2pids pas ¢ berisa steh asaiolyoxgsthiane sorpiselghormsleate, or
conBRPEPEREL St SEUBUELE O G UBREE PSR B
hept@fec@sia¢icdRFdetandB or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-
oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening

agents (such as sucrose, saccharine or aspartame).
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O ly suspensions may be fornul ated by suspendi ng the
active ingredient in a vegetable oil (such as arachis
wo@Ros/00d80ve oi |, sesame oil or coconut oil) orPCTIGB2004/004579
mneral oil (such as liquid._gagraffin). The oily
suspensi ons may al so contain a thickening agent such

aSA: har raff.in,or cetyl. al.cohol .. Sweet enin
R SRR on D B AR B s ERbimE R natiiang & Fegetable
oil @@ IsSarABhYs KE oRdEle, defarit QY bgcBnRAiBLAN £tk il (such as liquid
prepar at |,on. The,se conpaosi ti o_ns may be preser VedO Yy
paraffip). alhei ailysusnshsians may plsogpetainta thiskbniag agent sudhi as teesvehx, hard

k. rsidle ers_and granules suitable for .
Pt BEL P e SerfE s B E R Piie 5 ofiabOb and fgpouring
ageith MG HRdGRNOHRbVide £ BRBALR drilgrdfldnta. MkgEEH i Ysitions may be

together with a dispersing or ‘wetting agent,
presgiveg & dianaslditipmmt aarsdtievédapt surbrae agrogdsie nuidt | ves.
Sui.t abl.e di spersing or wetti agent s and_suspendi ng _
R OB S i Bredial U aR0SteT aPatin A6 Rivees sUspension by
the &IV of AlEA dcRB@I1y BHGhiR iveY iﬁ‘g&ﬁ it dispersi
© fl avou(l)ri ng agnd col our ihlﬁgﬁg%%ﬁ? gl&l} %cgén tz 0 ‘%g{, lgﬁr}%glg%?r.smg o
wetlTigageha siperding egint enhpuosirtmor prasbrvatiecs Suéable @ispsRihg or wetting
. | so, be in.the form of oiJ:i%mg%gr emu] sions. The oily
gefﬁmdewﬁw agels git T liGiet by dhask aligadyimepdioped akgve. Additional
184 | ' ; i l, QK f I
exclpIeRE o 8% e R, BLRGl e A cqloblfs oy Ry HOT Fegre
effihk phitymanentagkstinspasitionbef thidniveaxamplag also be in the form of oil-in-
natural | y-occurring guns such as gum acacia or gum
walqr eusiong: 1 he ey phage jaberivsackglanib sprhnas dive odluwaraghis oil, or a
: i A0 - ti-al ers o
min g8y, 38 e R PLT o B0 oSSR B S B Rn BT HEES (e
emuésifying] agests nixythenforexanple dagyralyrdcaontie Agas SRR aBeMlehsa or gum
of the sajd partial esters with ethylene oxide such as
tfag?%}’@/lo&%ﬁ%ﬁawwéﬂgﬂ% PhosPAR{Ides SBeh 2808 bepelegithinsaroestersraypartial

I [ Qs o [ nd_preservative

csted GEfly EPAOB e PTE AR ol Y BH TR BR AP SRIHE ot Soeate and

condeweztion prodyicags tissatdipditisles@kyWwRk elhyleRE ORYE 8¢ & pRIxyethylene
sorbitol, aspartane or sucrose, and may al so contain a

sorbfaihinogeeleate.p be eipylsiony mayflsprentaimyyvestaing: flevduingiand

: phar maceuti cal conpositions may al so be in
pres%%gﬁ]\%eoa -ggtgf a sterile injectable agueous or oily

S 8geR ahdelixidhA b Teymblatel oni L vt shimCAaRhdisheh 401 ldeen
procedures using one or nore of the appropriate
propyleap alyspln gorbitolywespeitamge agsusrese aand napsdencintgn agemuizent,

' ve been nt.i oned above. A sterile injectable
Pfes%%%%r Q?‘l’ Oy at gcgog%ngaagﬂl rile injectable solution
OTh& PEREAS GBal ddnibobi@idng A%y 18 BE GHHEITaInh ¥r AGEERNARLSble aqueous
diluent or solvent, for exanple a solution in
or oiy Sispenstomewhish may be formulated according to known procedures using one or
more of the appropriate dispersing or wetting agents and suspending agents, which have been
mentioned above. A sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a solution in
1,3-butanediol.
Compositions for administration by inhalation may be in the form of a conventional

pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing

finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile
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Conpositions for adm nistration by inhalation may be
in the formof a conventional pressurised aerosol
wa@eooagsal t o di spense the active ingredi ent ei POIEGBa®4/004579
an aerosol containing finelylqivided solid or liquid
dr opl ets Conventi onal aerosol propellants such as
vol a r
o pidFicartoni gy hEbRERS Tl BETURERS sBigect evice fs comveniently

arrarﬂg@@\’@ﬂh’sﬁéﬁséﬁ n@’cérédlqwltﬁyoof@cﬁpehg&cﬁcnmt ered quantity
of active ingredient. For further informatiaopn

f Borrfurther informpéon emfpsrujagiop dfesrendsy it riaryes s Shapisr 252 jp Volume
5 .of |
s o {Giiheef BT PRI AR gl EgRE M oo,

Pergglgggpre'gQQ9@(;TDunt of active ingredi ent that is conbined
one or nore excipients to g@oduce a single dosage
f on ambmntméa@wangl‘ﬁ@evfdh?t igy epa ) @;}/ﬂhwﬁ Of RTrhgygipients to
i cul ar...rout

produes s BrEfpeieedoFD i P b Ao PGeg e b Rlted and the
partie@a? Rjuid (5f41tdhﬁﬁ‘isltrﬁldﬂu RR §X2\/Ml[m3 ORBAGRLbY irtéideaifsy, orhlor
exanple, from0.5 g to 2 g of active agent conpounded
adnnmsmtatlam tcaknpnwrwﬂtgnanuy eQmsianios ﬂxam}odmm @fS mg to 2 g of active
exci whi ch ma ry .from ab
agenb gom ?ﬂ %ﬁ@ WH aélrﬂpp e%f‘ §PRyenis lgg\n?t 0 ﬁxmﬂ%tg 5372110}1 may vary
fron@%ﬂoﬁt 5 Q4 Jouros ker@@rﬁ%%&ﬁht%@ Reatbal é&ﬁwsﬁdm Iékagd@nit forms will
of an active ingredient. For further
gendraﬂryocrdem aroud i nRptet beuoF00Adgh RS acrta/teumgredmm E@sfaqber information
mes the reader is referred to

on R 16 A RSt TR REEs P Rh e ey 1y Elfpagpr2s 3 in
Vold}lglgg%? {Fﬁﬂﬁ?él{eﬂﬁ{?? Mcdt%ﬂ{ i ehtAlsuBebilin IRAESR T8 9 Editorial

e sl ze the ose for “therapeutic or
Boafdh) Opdtydmaat Pesplagposes of a corrpound of the Fornmul a

I I b I Id wi | |
U itk e Obiecnge fos Uiokbseitis O OBt l,c\xmcws 34 polind of the
Fongﬁlgq hg%n gﬂg f(ﬁgg fwﬁ?ffatﬁlfallw ng% tli%éﬁah% bind severity

stration to wel
of tHeNOWitiBhS, Mits sleemd 0fx oRitle anineal of patmt mgi me c@n@oﬁachlmnfstratmn
t he FormJIa(I) (la), (Ib), (lc), (Id) or (le) for
accarding spwall ikeown PEREPISY PABEAEISur poses it will generally

g)e( &ﬁg%ngn E%E)%rpcenﬁjncf& tg‘gﬁémﬁllgﬁ léYa)g@@e(Ibﬁ (1‘62 6r I@r}giethefa‘ﬁéutm or

proph§fetiy ﬁirpoﬁk!s\{leﬁhll geneRUYbE adnﬁrﬁstdnedlsdﬂihtddsﬂrysdoslenn the range, for
géneral [ower doses will be adm nistered when

exapplee®b engito Toug pel kg @ﬁﬂ veRj el s Iﬁqg]ged,fgéyenéf(%}r%i inejyided doses.
In gxlégrgstér %)/&Qro Redd l?e! e?cfgbt {e%h wﬁ' ndggﬁgﬁt@rai l:b%he{ i@régfﬁv O}Ieﬁ.r Thus, for

exalﬁﬁﬁefcﬁ hﬂtYavgﬁodé%ﬁﬂnmgtMﬂdnaﬁ HNse 1f1 e ﬁﬂgﬁ Iﬁ(bﬁdxaﬂlbleoﬁ Shigg to 30 mg
halation, a dose in the ran for exanple

5 Ny
per kpbady wglgpbwﬂk@nbmﬂy bvbagh Bimpi ?mly, 300 a@g@@str@omby inhalation, a dose
in the range, for example, 0.5 mg to 25 mg per kg body weight will be used. Oral

administration is however preferred.

The elevation of GLK activity described herein may be applied as a sole therapy or in
combination with one or more other substances and/or treatments for the indicated being
treated. Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate administration of the individual components of the treatment. Simultaneous
treatment may be in a single tablet or in separate tablets. For example in the treatment of

diabetes mellitus, chemotherapy may include the following main categories of treatment:
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adm nistration is however preferred. The el evation of
GLK activity described herein may be applied as a sole

WO b@sapigonr i n conbi nati on with one or nore ot PET/GB2004/004579
subst ances and/or treatnments ffisar the indi cated being
treated. Such conjoint treatnent may be achi eved by

1) mymgﬁliﬁﬁx%iﬁéﬂ}ﬁl@ﬁ{bgﬁ&s' sequential or separate

adm nistration o e I'ndividual conponents of the
2) tr elmbutandecreSigoyhdsanelodiag sulpRSTRIEay B BREmple AibshdHnkle, glipizide),
t(?bl et or in separate tablets. For exanple in the
Prapqiplglygose reghlaipra Kot exarprie rappglénide metestindeapy may

3y i nc | O\ ! tegories of. treatnent.- .
) 5 AR R M TR (8 SRR rEEn b ey v nibicos,
and<ddr-etagggees i ncl udi ng sul phonyl ureas (for exanple

gl i bencl am de, glipizide), prandial glucose regulators

4 (t dpsulingepsissing peapits inrleding FRARgammalagonisey (fAgennmpld piatlitazone
[ i iLn.act.ion (for | e dipeptidyl. .
oncl SRR 8 ettt R bl PRABATDHG 560 Sy iy
5) | nsAlgents themEbdiilstk 'hgﬁ)a@ﬁ%l‘ﬁo‘é)sé: PRIt RIAR: rmin, fructose 1, 6
. agonists_(for exanple piloglitazone and rosiglitazdne), ’
bisphpgphatsenimnibilorh shsastmpwprhaRdhsstinhibidrs gglprazen eyrthise Kinase
inhi@tos ents that nodul ate hepatic glucose bal ance (for
exanmple netformn, fructose 1, 6 bisphosphatase
6) | N daintsQeSion@d deagR LA Rk OF St
) g D R ARSI E Yy BREo IR i Rstine (for example
acargess):gned to reduce the absorption of glucose fromthe
i ntest]j for exanple acarbpse); 7) Agents that
D or el o Plenb B AR aRiaH b iiss &Y EResy Sy nbibitors),
8) (SCgknisiakibhd : i ' f.ne
: conp icati 1girll s(ptcr())]:Qt }63 ; %%gﬁgl gg&ﬁlfgg réfg% gdglé%n‘? gh%e?@ &Cag K prexample
aldoa¢ thduetasecidbibitasg | nhibitors); 9) Anti-obesity agents
9 (for .e%ng)lmg si butramn nd or_Iistat%_; 10) Anti -
) gy $PsPReS IR AEe LS (Lo cxamplersibiranyipgansoclibladuct ase
10) | Nyl ; ; [ ; 3 ' hhr.at e .
) gont P SPUGRHE Nl R of KOO, COR Mt Bt B DS Re s
PP ARwodgomtsey @ibrass og pémfibrozilf) blle beitiSequek@dtits &haRMysamine);
synthetic inhibitors); bile acid absorption inhibitors
cholegtesairabsoxign Ak biters (plarictanoken ¢yethetioightbitots)i kilsi avidabdorption

. | . 1| At .11 tih t [ .
1nh1l§igcg§r/]v{1§%g§)2ﬁ%aﬁsl?&E}%?%{iz Ergcf asriaeo %%fng?.?'gf %IFCF srlpﬁggl]lc%qee)ﬂ?mﬂ@ﬁlons);
11) i nhinkh{ R @nii®gagdnt HeR R, | bloGRLlep %eﬂemgﬁﬂgréﬁ;s(%éégﬁ Ynhibitors (eg

_ . nifedipine); Angiotensin receptor antagonists
lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg

candesartan), o antagonists and diuretic agents (eg. furosemide, benzthiazide);

12)  Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and
antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor VIIa inhibitors);
antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low molecular
weight analogues, hirudin) and warfarin;

13)  Agents which antagonise the actions of glucagon; and

14)  Anti-inflammatory agents, such as non-steroidal anti-inflammatory drugs (eg. aspirin)

and steroidal anti-inflammatory agents (eg. cortisone).



candesartan), antagonists and diuretic agents (eg.

furosem de, benzthiazide); 12) Haenostasis nodul ators
W@ e@k/0asp1 ant i t hronboti cs, activators of fibriPOI/GBRE4/004579

and antiplatel et agents; thrgghin antagonists; factor

Xa inhibitors; factor Va inhibitors); antiplatel et

age

(emapgto pRlcr uhecCOR: BT tvenBt LERAIB ARG piyicon
conmmdn&mrbduaed as &1&) prddactt i thb Bxbmales agaut B&ovhadaghkd 98%ates and

cag and 14) Anti-inflammatory agents, such as
proﬁi&l% sﬁlf’@reegdal anti-inflanmatory drugs (eg. aspirin)

22% ?é@g&;ﬂ%f {lgepltnlv Ctg{g} glqur:ga rgﬁ%?ﬂa&%e% %é’l(tﬁd ) anygocess known

5 to bp ap;sl&iablcltoﬁl mr';irepamttdmaff%uctlﬁcdiﬁ@umd@ér Stﬂﬂtu\féllg}:@lated compounds
npounds produced as end products in the anpl es set

Funglignap giogps sy be 5r qtestedsasddepratecigrusitgcanvenjonahmethofls. Ror

exa SRRl YA U S5l s et
meap epforabiieNaref evehith] GPRROTRS, s8E TIVT GfdeHE 8hd ¥.d. ﬁi e

.. compounds. Functional groups may be protected and
PrQi@éWé@@@I@dn GYBHEC Sprhesis’ Seraind diditinod SohnFWilep $abmiseBew York,
10 19991‘ protecting groups such as am no and carboxylic acid
protecting groups (as well as neans of formation and
eV Pnédesdes AaNEOLREHdSAME co F&Hi
Wits, "Protect |}3§E(3roupsﬁl?ﬁuﬁ(a)r8\§gm C l%gnthey )G(lgb (Idl%gr (Ie) are
provEgdic 4S@rfurth@1fﬁatwe| afyhesin@ention. News, ¥orokding 894 furfRenaspsstes the

of ¢ unds of Formula (1),
imvepfiy s PRGRR, SiyBosss TIES BeBmBliomeke casmee ol Remhila (), ()
(Ib)f(ﬁi}t(lM)Q)ere)Wh?chldb‘{rﬁjHSEQH Thus, according to a further
aspect of the invention there is provided a process
15 (a) rf:mﬁou loé appr@@ af Hoinora @llaporcavhipated derdvative tirasd o with) a compound of
?} f&l:lp? (lc), (Id) or (le) which conprises: (a)
( 'of an acid of Forrmula ( a) or activated
twith a conmpound of Formula (IHb),
ormula (Eta) Fornula (Dib), wherein
bing group such as G -4al kyl,

(preferably nethyl o hyl); or
R OH = O
H,N
\—/ oP'

Formula (Ila) Formula (IIb),

wherein P' is Hor a protecting group such as C;.4alkyl, (preferably methyl or ethyl); or
20 (b) de-protection of a compound of Formula (IIlc),

1

R
wo
2

Formula (ITIc)

wherein P! is a protecting group; or



(b) de-protection of a conpound of Formula ( c),
Formula (Dic) wherein Pl is a protecting group; or- 17
WO 2qos)p448enct i on of a conmpound of Forrmula ( d) BET/BB2004/004579
conpound of Forrmula ( e), Rlpfornula ( |d) Fornula (
e) wherein X1 is a leaving group and X2 is a hydroxyl

© BB Sk B PP 7 S

reaction of a conpound Forpﬁula (IHf) with a
¥\

conmpound of Formula (D

(Dig) V\hereln X3 is a 2
hydr ox or X3|sarﬁe ) =4 i 0 a
| eavi ng 6’rou or (e) reaction o ' )

Formula ( h) 'with a conpound of , pe ( Dinj R1 @vP
NH . .0 X5- Fornula ( h) FormJXa(HQ) O\/\hereln X5 is a
| eavi ng group_and wherein 1 is H.or a protecting group
such afoerds [l0) (preferably net Harmsla @ayl) ; and

BEESPL! ek B RERREI L pEAMA S BRI, o s

5 Emiﬂgr@OWﬁn@WE&ﬁiPlﬁg A P CHEdE: drbp; of Orming a salt,
pro-drug or solvate thereof. 8 - Suitable | eaving

(d) r@cagb &f p gpmpewdend diosmulp (HE) é/)thalr@nw@und rbBemula(Hgk

skill ed person and include for axanple activated
hydr oxy IeaV|ng groups (such axX ate and tosyl
groups d h&l o IeaV|ng gr oups as N ro ro

Formula (IIIf) Formula (Illg)
wherein X is a leaving group and X* is a hydroxyl group or X* is a hydroxyl group and X* is
10 a leaving group; or

(e) reaction of a compound of Formula (TITh) with a compound of Formula (IITi),

Formula (ITh) Formula (II1i);
wherein X° is a leaving group and wherein P is H or a protecting group such as Cy.4alkyl,
15 (preferably methyl or ethyl);
and thereafter, if necessary:
i) converting a compound of Formula (I) into another compound of Formula (I);
ii) removing any protecting groups;

iii) forming a salt, pro-drug or solvate thereof.
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Conpounds of fornmulae (IHa) to ( ) are commercially
avai | abl e, or may be nmade by any conveni ent process
whp@Me448nl t he art and/or as illustrated in thePERGBPIEHI4579
herein. In general it wll .y8-appreciated that any
aryl-0 or alkyl-0 bond may be formed by nucl eophilic
ion_or

ol o BT 1 brf R S MR EE R R Ry A 20 forson and
inclu@® feH dxb PR afcﬂflattacﬂl Byd@bRy Eaﬁﬁg(gtoupm $suah @s aes§lat laodmosylate groups) and

Process a) - 1 ng react| ons of am no groups with
halodgmwm@gytbuns sa@;h W%Of@ﬂQfPé?ﬁ BfYUe are well known in

%h@@@ééﬁ(@ﬁ? ha &b gﬂﬁ})sflfg do ?G%Hyo a%l%lg ar may be made by any

¢&rbodi 1 m oupl i

conv%ﬁ@ﬁtt PrBfesPRRSWH TEde \Mttahd/EDé‘QllhlﬁtrettétEmahe Eﬁﬁmple@he@MA& general it will
in a suitable solvent such as DCM chl orof orm or

be apgtredi gedritab apyearsk- Qros alkyt- O(bqn)i rpayee fogred by ml%qﬁ)hﬂh:ewbstltutlon or
ar box rou lS ctl | oride by
meta? gafrly ?%JrP Fleso gegem% ? fé st bgesé%ce of a

SU?% m@reﬁaidﬁ%hd%ﬁbfc@%mw k@a@o@mr@as figowthe acid
ride can then be reacted with a conpound of

Prodess aju @uplibg feactidns of aedengreups wiih barbexylisusifisag form an amide are well

trje hyla ne or . yridine, in a suitable solvent such
know INR{E 8fto F?ﬁaﬁl?p%(:l\/l at a tenperature between 0 C and

# h as S€nBERIEIEE cOplingaeiction performed
O FET ORALGIpRiESh i femsiaiast Lo gaeltonperoms

with B K¢ lin drcbrbeenzey df DME? i asuitable solyantGuola a&pCM,tqh@rofonn or DMF at
reaction can be perfornmed in the presence of sodium
fOODh%‘FR?kWF@ Ph the suitable solvent such as THF/ water.

(ii) rgcrlc?%gsh‘? w dphtthg Qe@E ?r&fp QLM o dhhkidahibr{ddaly réﬁlﬁon with oxalyl

eac oget a suitable solvent, suchas
chloife fHhe pydstiteaf kaa;aﬁalﬂej sdlvas ssaddisunethyldne dgomde. The acid chlorlde can

T T T YT VT
or pgxgh_ﬂ% S%grgnmgqrj)leg%{l%ﬂt s@%i&ﬂfo@éﬁa}&? M @5 ?&th%@eﬁween 0°C and

rooﬁ@fgﬁgémﬁml n a suitable solvent, such as THF or DCM
wi th a suitable phosphine such as triphenyl pho hi.ne,
Proeamebpz d@rpnfmd@@nyw@tlen%m Weblskn@Wétlﬁly? e ERRIE ﬁ dpgude Cy.qalkyl

and %?z?y ngmz%]’) a& ((e L{)%%YP(E,}‘ e%c(fl%%gllfrl Bgﬁexgénagﬁggmeapresence of sodium

hydfo Eﬁﬁﬁh%u@t@ﬂ@'sbﬂv@ﬂ%u@ﬁaﬁ?ﬁﬁ[wm for process c)
ove. Process e) - reaction of a conpound of Fornmnu

Pro€sh )3) wcompaumdsrqfdimnulaf(ﬂka rend (1Ee) 9anclmeeféect)@gﬂb¢rrﬂﬁdl Sillﬂable solvent,
suc}g%pclﬂl\/]}r %ﬁ%ml{lha Basefgc Sas%l\c{'c:hu% h)?dnn 3 %8{a§§1u1§196%-%ﬂ{0x1de, ata

temperature in the range 0 to 100°C, optionally using metal catalysis such as palladium on carbon
or cuprous iodide;

Alternatively, compounds of Formula (IlId) and (Ille) can be reacted together in a suitable solvent,
such as THF or DCM, with a suitable phosphine such as triphenylphosphine, and
azodicarboxylate such as diethylazodicarboxylate

Process d) — the reaction of compounds of Formula (IIIf) and Formula (Illg) can be performed
using reactions conditions as described for process c) above.

Process e) — reaction of a compound of Formula (ITh) with a compound of Formula (Ili) can

be performed in a polar solvent, such as DMF or a non-polar solvent such as THF with a
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strong base, such as sodi um hydri de or potassi um

te/t-butoxide at a tenperature between 0 and 100 C,
wopiosonsbl y using netal catal ysis, such as pal P&diGaeoao4579

carbon or cuprous iodide. Qug.ng the preparation

process, it may be advantageous to use a protecting

Stror%: oug é@(ﬂ{@%@%ﬁ%é&%l%%gﬁgﬁ%lﬁdé%mbﬂto&m agglrt]%{é erU{e between 0

d TRPOOShRIBESGHS BREh batalyie, subh 8 BillAGRINOON KADYM ot Qupkl8 odide.
n ﬂﬁ# 1 ed cﬁgﬁ1stgas appr%prlate f%? the renoval of the

pDutmg therpgemamm [irocegsidEMALPE a@@@ﬁgm i@ s Hpjofrgting group for a
en so to eff

R SR R b BRI ot B AE 0, fWhcnion
metR!a§ ‘219{) %]beaSHﬁ% G atBXPEFNNB RN @6 (Her sRiIRAIchBEis8 EOMRFoEH e for the

gl ven ow for the sake of convenience, in which
remoOvabuithe psitemingigesunt 1ha1ue$tma gneh mtpﬁtlnqu\mmgrphp@em so as to effect

| i ed preferabl s 1-4 carbon ato
remgipgal BF EUSREER ISR EXILL P o P SRRy eRe in the
mol\éyd re specific exanples of nethods for the renoval of
prot ecting groups are given below these are simlarly .
nspeceﬁ@awsﬁplwseof protectirpegrofipsprogisen belgwgootissalggef convenience, in

R T T M S P
will %E %Bc?e%%tb&gtkg{ ﬂ’ﬁé? @fﬁ}‘nlﬂ? a&g‘ﬁotreﬁ hdHGe OtVHRR s gemflc exam?les of methods
ormn ICc or aralphatlcac or o

for tﬁ@ re@sdval off @otEctige gﬂohpsnafrb g{vehdekai et arobiolilaoly not exao$tive. The use
preferably containing 1-20 carbon at otms . Exanlge:’dgis gf thi

of PMG&)%T%IPW@:NCH@% PB%%NF?{&HJH’@ SRACHIGAYH MmegHOBRAHR Ohggprse within
chain kyl groups (e.g. isopropyl, t-butyl);

the §C8REPT t{e}F ll<oxy ower al kyl groups (e.g. methoxymethyl,
etaAhenydRBt pvlectin Sgoup may itve tHytesidhouken esterﬁMng aliphaltiosoy araliphatic

| ower al kyl groups, acet oxynet h
alcobpkm.o(ﬁﬁy péﬁy?@@mﬁfg s11a5 gma y 91[ 51f/anol preferably containing 1-20

carbgplg&l osé ]%)i%xgp?%shé/fl &rbf&mﬁ%&;lblg%g; S o s%ﬁ%’ﬁhlt 8Manched chain

(1- 1&(:%11@;@@/&@% 9 B Yk St Nybutyl);dower zillamqﬂowlekaﬂkylgroums(e g

p_- met hoxybenzyl, o-nitrobenzyl, r>nitrobenz

methxmyzxwy@ﬂ )dthcaqquﬂr}d,hwbu@q)qy)nethy.l,| lpwgwyphaqm@qy}cgm l9wer alkyl groups, (e.g.

acetgr Ou&g%progfw Bﬁ/ \@logﬁﬁetf‘ylbﬁwlog ?grtngéﬁlyﬁl To¥ed »

l Pnfe@alkabylyl
B

—ethmrcalphonﬂbreyaﬂ@rl) tahd lowercligil gesfups & g;@@g&pthgi(me@éyl, g—@ﬂrobenzyl

oot bPr et ard e bty dlog o gy gpsgpysist nd
;-b@fl Eﬁﬁ}’l?% Veg {rm’(ﬁier laNGHER 1bReIk A sk (. griauiesy{Slythyl); and
anoyl” groups (€e.g. acetyl); |ower

(2-GO) Kidztyyd @rdvps Yd.g grllylipsd (ieylgthyh)- but oxycar bonyl ) ; | ower

Methods particularly appropriate for the removal of carboxyl protecting groups include for

example acid-, metal- or enzymically-catalysed hydrolysis.

Examples of hydroxy protecting groups include lower alkenyl groups (e.g. allyl); lower
alkanoyl groups (e.g. acetyl); lower alkoxycarbonyl groups (e.g. t-butoxycarbonyl); lower
alkenyloxycarbonyl groups (e.g. allyloxycarbonyl); aryl lower alkoxycarbonyl groups (e.g.
benzoyloxycarbonyl, p-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl,

p-nitrobenzyloxycarbonyl); tri lower alkyl/arylsilyl groups (e.g. trimethylsilyl,
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al kenyl oxycar bonyl groups (e.g. allyloxycarbonyl);

aryl | ower al koxycarbonyl groups (e.g.
whemwsoydsoxycar bonyl , p_- net hoxybenzyl oxycar bonReT/GB2004/004579

o- ni t r obenzyl oxycar bonyl, -m¢robenzy oxycarbony );

tri |lower alkyl/arylsilyl groups (e.g.

coul G TEORIE i ey P bl e groves: and ey
lowd@D&Y bloups EUPHiptanginidthgy.y! | ower al kyl groups (e.g.

triphenyl methyl). Exanples of am no Frotecting roups
i Hshmples pHaminio prefeeling growpssngydg ©rgyl, peatsy) igrqupy (e.g. benzyl and

[ db | . 0. . '
AT B L D e SRRSO
trip}faéihilﬁmﬂﬁ}ﬂl‘j; %liib_fﬁﬁls?hﬁetﬁﬁdmﬁ GiryInkests ¥ ko @k OleRei alkexRyarbonyl (e.g.

oxycar bonyl (e.g. t-butoxycarbonyl); | ower
t-butmkkemlydnyKy tavesahkghylosyagrboayl pl2o Y eaxyserbpnyD); ayhlowenglispxycarbonyl
al koxycar honyl gr . be | oxycar bon
srous (i RBR BN PBS BapeEgPer SRt BT bragirbons
p—niﬂebéﬁ&%lb?ﬁ%}%ﬁ:yﬁ )ﬁﬂﬂﬁ%}lg’i@ﬁ)(é.' . thibdefHyiy Iy hd d/i-bltfldemethylsilyl); alkylidene
t yl silyl ‘and

rinmeth -butyldi methyl silyl); alkylidene
(e.g.(methylideat ) penajdide)e andenbstititde henzylidersgyeupist ut ed

E%%é&i?dagaﬁp hﬁ%ﬁgfﬁpggftg %ﬁﬁgraogig%ﬁ érln?lipsﬂ)r%%rgtnrlg? gli%\lllgsl ingfude, for
exaf:r{(ajlg,:'}ob}icﬁ; b€ Hatal-RRSRzynTEAl l-?a§9¥se§ G wpfﬁﬁ‘t;l?i”ﬁ@%f groups such

ySi's, or photolytic or Qroups suc
as oQitiotenoyl exyeptbanyk ar ithflupride ions fdr silyugoipke i ons for

silyl groups. Exanples _of protectin roups for amde
gfé%‘ﬁ%ﬁ RE PIRRSUAE a%r%ﬁ%wﬁ% gr@éPigl.ngB@ﬁfgﬂ H@f‘ﬁ/@q -8
[ . . I
b b P R Y fpmethyt and
trimaﬂhZLéﬂ&laﬂiybkﬁmbﬂhbfl).( i akylfarylsill Gy g stingthylsilyl, t-butyldimethylsily, t-
- .

utyl di nethyl sily, tbutyl diphenylsilyl): tri
butyg]liplg,qn%bﬁily]) sir g}kﬂ@%@ﬂﬂ%yr%eéh% _F()e. g. Lybutyld%ne?thyls1[yloxymethy1,

. | di Y ) ; : 2.4-di
e e e
(e.g®2 ARNReKyRBBNY);; 4-dllbx ghenayiexys-plaixybéreyD; 2,4-di(alkoxy)benzyl (e.g.
2, 4-di net hoxyphenyl ) ; 4-al koxybenzyl (e.qg. . .
2,4—di(methnéx);ab@yi>y pyd alje; eyl (cag-ledXly PB@{I'E’WI 3@8 spbstituted vinyl e.g. 2-
2.4-di (met hoxy) benzyl); and al k-1-enyl (e.g. allyl,
Phe%}”pgb'enyl and substituted vinyl e.g. 2- phenylvinyl).

Arsghikexyraghily brougs 81ap He fayodaced dtto eduetite griup biyleacting the latter
am de group by reacting the latter group with the .
grougpwith fhei appropaintel acdkgrimrdihyl chleride. apd remaved g Rlgiqydrogenation.

cat al yt.i c. rogenation. Al ' -

ARy i SPASRA b g RIS RELY el may bs ipgoduced by

readtiy tREanhial KOAURE SpYpri RS ER1bAG Adveremidv g Wit &tid;[ in the case of the silyl
ap%roprl ate chlori'de and renoving with acid; or in the

contaseg glouph dlusiitlyions.oTharlpryphgnd ape alkokplsnzerpensgre conveniently

. The koxyphenyl __a al koxybenzyl. gr.oups are e .
Ry SR e BB BB PP Gy ovidton vt
ceﬁ%ﬁﬂnﬁ RRFBD! Fiakify NRl1LEE1 aRdps BAPYE thikMuexd Biadeh@ihg the amide with

the appropriate aldehyde and removed with acid.

The following examples are for illustration purposes and are not intended to limit the
scope of this application. Each exemplified compound represents a particular and
independent aspect of the invention. In the following non-limiting Examples, unless

otherwise stated:
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eerie ammoniumnitrate. Finally al k-1-enyl groups may
be introduced by reacting the amde with the
wappsopsdat e al dehyde and renoved with aci d. TPET/GB2004/004579
foll owi ng exanples are for ddjustration purposes and
are not intended to limt the scope of this
appl ication.. R . K-
par € b g et S ERE obt PR EE FPARRIACR TRLESR IR Poricup
proctdifed Whik @Wiried onO#Ftdrirdbidl of FosRiupl @sids suvhes sirgihf egentsstey filtration;
stated:- 21 - (i) evaporations were carried out by .
r ot afily cpespionawewrtaiied.ut aoroamdempeRugp thit dtiddhe sange 18-25°C
were carried out after renpval of restiodua,l sol i ds such
and ypdeg g, pEROSBRALR PLaIPCE g3 FUG 3 ATBOR O USSP At i ons wer e
carried Qi 1l oV OB iRt SE B9 and Bdtnok SedeBsakilethe dMEEmum
18- 2@%daaﬁ% un%ller arﬁ at rmslpherg of an inert gg}g such
attaimgbl@r gon or nitrogen; (iii) yields are given for
illustration only _and are not essarily the maxi nmu
at t 2 ateatrpips of e rmiRdi el (6 Fommle R Gre atrgeg py nuclear
| ' Fanco Hd B¥asHsse A e dHBENRE:Arbddn magnetic
(gen%)llrag?'g%t%argarég%%%%ésgna%e (NVR) gnﬂﬁrrassespgglt%r ?Ir 1 mag
resohi@cB Bheémiesl; shift vdloes werg metabwred es thealeite sclie adpdakshilfiplicities are
val ues were neasured on the delta scal e and peak .
show, s fioBpwe: s piaglel de AQERIGHN G 424PIP I &wit.ll?lgt; b breAde fl; dygrtet, quin,
uingece,ubl et; t, triplet; m nultiplet; br, broad; q,
4 quartet, quin, quintet; (v) intermnmedi ates were not
genedlihierhedihtys elsrme gendraldfuiin dhpractetisedwad pastyesasedsessed by
by thin [ayer chronatography (TLC),  high-perfo .
thin J4yguetgomptosrarhy §Flaph i ] am%fwwl? @Howﬁﬁgﬁa@ﬁgmﬁfc)’ infra-red
an I.S;1.:vi) Isolute silica cartridges refer to
@)ﬁFﬁwﬁééﬁélﬁglé’i lica cartridges (fromg up to 7Qg) from
1ST (hykeunrailicnaltridesshefet wheelpackedgylca daeridgsdfrod 1k up to 70g)

d anorgan, Wales UK, CF82 7RJ, eluted using a
fronF] s Bnametena Sethent Fechnplgsiaifengesdhibd Glpraergan.Wales UK, CF82

ngoed, M annr \ -1 Vit .
T SRR B BB I SERRIA st Hheocs, i
Glafdfcah) WaRs UK cosz 4@uyp to 400g), eluted using a
bi otage punp and fraction collector system Biot a(gge UK
Lt d, (W Bidtogaisartisigessrelanio prerrpcked siliga @aridges drompids wpto 400g),
elutf(:j gstir?gnz?gi%?a%g pgfanrptarr]ld fél%ggne (\:/clﬂﬁetc%o? Qfstem; Biotage UK Ltd, Hertford, Herts,

UK; and

(viii) Celite refers to diatomaceous earth.

Abbreviations

DCM dichloromethane;

DEAD diethyldiazocarboxylate;

DIAD di-i-propyl azodicarboxylate;

DMSO dimethyl sulphoxide;

DMF dimethylformamide;

EDAC 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

hydrochloride;
HPMC Hydroxypropylmethylcellulose;
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DCM di chl or omet hane; DEAD di et hyl di azocar boxyl at e;

DI AD di -i-propyl azodi carboxyl ate; DVSO di net hyl
waiosloetsode; DVF di met hyl f or mam de; EDAC PCT/GB2004/004579

| - (3-di net hyl am nopropyl ) - 3-9at.hyl car bodi i m de

hydr ochl ori de; HPMC Hydr oxypropyl net hyl cel | ul ose ;- 22

LCMS |iquid chrormto t . RT
LCMSoom temperature:  and e arsaRiansf Rig Peas e
R 6-(3-[(19)-1-met hyl - %o&h@ﬁﬁﬂ)&ﬁthﬁb)(%d5 [(I'S) - 2- met hoxy-
| - met hyl et hoxy] - benzoyl am no}- 3-pyridi ne carboxylic
THFaci d To a sol ution oftetrabyfspfuran.
6-{3-[ (I S)-I-nmethyl-2-phenyl et hoxy]-5-[ (I S)-2-nmet hoxyl
- met hyl et hoxy] - benzoyl am no} - -pyridine carboxyl ate
EXA , 0.376 mmol ) in THF was added distilled vvater
and sodi um hydroxi de solution (0.95m of IM
6-{3-@(185-1metlh.yl 2-pheagethasyl-Rel(8)- 2 methosy sy methylethoe- -hemzoylamino}-
3-pyRidiheS@irbbxylictacid and the mixture stirred at anbi ent
tenperature for 2 hours. The reaction{m xture was

neutralised with hydrochloric acigs gon (1nm of
IM and the THF renoved 6” vacjuo; |.nolf e mater was
added, and the r ig d sMiltered off and
washed with nore til'l edwater. After partial
drying, the solid was suspe.ded in acetonitrile (2m)
and stirred gently foro< I ; the solid was filtered,
washed with nore acetonitrile and dried to give

6-{3-[(IS)-I-nmethyl-2- phenyl et hoxy] -5-[ (I S) - 2- net hoxyl
To asolfBlbR Yk &hétﬁ?%d t DENEPYInathyla)-pliengletticntiy k- [ Clai) Bamythiosy-
u

acl as a co

1 m@h—glethgxﬂgnegz@gm{lm%?%F;y?‘ldlgsr?eg@lr_llzcg(ylagq_él80g1g50 é‘m nmﬁ) &AZFHF was
added dgﬁ@]%ﬂ“w&:%'}')(lgn@s?nd( 'Eﬁgﬁw%irgmgé sélﬁ%)ﬂ Dosifi? (IWO.%m <25

eq). fv’fbtl?an()p{z (ﬁopd)lﬂ)as Al th6%d {Mitility, adbe iktdrd stirfiat ynbient
Internmedi ates for the preparat.i

temﬁxainwl fer 11 hmmse The egvati@madeisrvasHguiralisea & 1@&}31‘115%10‘]%10 acid solution

(1ml of 1M) and the THF removed in vacuo; more water was added, and the resulting solid
was filtered off and washed with more distilled water. After partial drying, the solid was
suspended in acetonitrile (2ml) and stirred gently for ~1hr; the solid was filtered, washed with
more acetonitrile and dried to give 6-{3-[(1S)-1-methyl-2-phenylethoxy]-5-[(1S)-2-methoxy-
1-methylethoxy]-benzoylamino}-3-pyridine carboxylic acid as a colourless solid,

IHNMR (dg-DMSO): 1.25 (2d, 6H), 2.85-3.05 (m, 2H), 3.35 (s, 3H), 3.5 (m, 2H), 4.75 (m,
1H), 4.85 (m, 1H), 6.65 (s, 1H), 7.2 (m, 3H), 7.3 (m, 4H), 8.3 (s, 2H), 8.9 (s, 1H), 11.15 (s,
1H), 13.2 (br s, 1H);

m/z 465 (M+H)", 463 (M+H)", 100% by LC-MS.



scheme, ? -- OH as descri bed bel ow. Methyl 6-{3-r
SVI - net hyl - 2- phenyl et hoxyl -5-r (I S) - 2- net hoxy
wo 2008/0948et hoxyi - benzoyl am nol - 3- pyri di necar boxRCHGB2@D004579
Me MeO To a stirred suspensi.og.of nethyl
6~{3-[(IS)-I-nethyl-2- phenyl et hoxy] - 5-

Integéﬂgtg%y fﬁ;?ﬂezé%bﬁﬁh&? oxy girv\g:g% Cr%i;?r%%%éc%tr é%‘%%followmg

schem®l , 1.4 eq) and pol yner-supported triphenyl
phosphine (appr ox. 3 mmol /g, 2.5 g, approx 3 eq) in

dry TBRE (2§ nl), r argoa, vvas odi- r/-butyl
azodi cary at—e—éD o] gy, —and

t he react m xture stl r gver ni ght at “gnbi ent
t enper at u?e. Most of the gani ¢ sol v@(\r@s renmoved
i n vacuo, and et hyl acet ate added to esi due; the
suspe |on vvas filter through ce ite and vvashed

thro |-re et cet. e lhé sol vent »s
r enoved |n 86—-and i chrUWHtog p N 4Cg

s

Bi ot age silJca cartrlde gl uting with hexan

cont ai g et hyl acet é/j’fb%| ncr easi n@/bfﬁo% to

give methyl 6-{3-[(1S)™ -nethyl -

her nyl et hoxy] - 5- [ (1 S) - 2- m&t hoxy! -

nmet hyl et hoxy] - benzoyba Z(r 3-pyridi necarboxyl ate (740
4

ny) asacm HNI\/R(d-DI\/ISO): 1.2
(2d, 0

(s, 3H, 3.45 (m 2H
3.85 (s 3H), H%¥tm IH), (m IH), 6.65 (s, IH,
7.2 (m 3H), 7.3 {m 4H), 83(s 2H), 8.9 (s, IH,

asdés%ngedlpé'lo IH); mz 479 (M:H) , 477 (MH) . Methyl

.3
4.8

F(1S)-1 - met hyl - 2- phenyl et hoxyl -
-hydroxv benzoyl am no }- - pyridinecarboxylate To a
on_ of met

Enzyl oxy- benzoy

-rml:tﬂ L0k 1 perP¥i1h rﬂ) 9?— %%Xécg;bﬁxgﬁ%g’ 12.1 mmol) in a

was added
Pal I adi um on charcoal catalyst ( @Mel10% W w), and

the resulting suspen 051 stirfed i@t | anbi ent
t enperature over rifeght at fbsphere of hydrogen.

The catal yst was filt er end

o

To a stirred suspension of methyl 6-{3-[(1S)-1-methyl-2-phenylethoxy]-5-
hydroxy-benzoylamino}-3-pyridine carboxylate (1.0g, 2.46 mmol), (R)-1-methoxy-2-propanol
(0.34 ml, 3.47 mmol, 1.4 eq) and polymer-supported triphenyl phosphine (approx. 3 mmol/ g,
2.5 g, approx 3 eq) in dry THF (20 ml), under argon, was added di-ert-butyl azodicarboxylate
(DTAD, 1.13g, 4.9 mmol, 2 eq), and the reaction mixture stirred overni ght at ambient
temperature. Most of the organic solvent was removed in vacuo, and ethyl acetate added to the
residue; the suspension was filtered through celite and washed through with more ethyl
acetate. The solvent was removed in vacuo, and the residue chromatographed (40g Biotage
silica cartridge, eluting with hexane containing ethyl acetate, 10% increasing to 20%) to give
methyl 6-{3-[(1S)-1-methyl-2-phenylethoxy]-5-[(1S)-2-methoxy-

1-methylethoxy]-benzoylamino }-3-pyridinecarboxylate (740 mg) as a colourless gum,
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washed sequentially with methanol and THF, and the
filtrate evaporated to give nethyl 6-

W@ 3005048yt | - met hyl - 2- phenyl et hoxy] - 5- hydr oxy- bRC/CBR@HI004579
no} - 3-pyri di necar boxyl ate (59). as a col ourl ess solid:
HNVR (d -DMSO): 1.25 (d, 3H), 2.8-3.0 (m 2H), 3.9 (s,

o 3H, 4 , 5 ol H) 5 : : :
R DIt OT 1 e oy s B 2 ST a0t JydsS e am,
: 117 8%m, 68, 7. 4Hm, 480z 840, MBI (s, 1H), 11.1

4.7 %Hgﬂz,%sz&ﬁ,f’f@;&dg;(%,g% . § £ FHeh, 46y 840, L4 BIO (s, 1H)
(br sGHHB- r (1 SVI - et hyl - 2- phenyl et hoxyl - 5- benzyl oxy- benzoyl

anm no| - 3- ridinecarbox ylate- 25 - A solution of
nﬂz@ﬂ%@ﬂ%gl#4ﬁ%@ﬂ3$12-phenylethoxy]-5-benzy|oxy-benzoic

acid (1Qg, 27.6 mmol) in DCM (150 m ) was added under

argon to a stirred solution of oxalyl chloride (6.0
Methl 6-{BY( S )atvaiethy?-25phenyleihox Plcivhydox yvbenzoplapranal-g4 i ¢

~amount of DMF was added and the resulting solution

pyridingcathodVigler 5 hours. The sol ution was then evapor at ed
i n vacuo, azeotroped once with nore¢eDCM and the

resi due dried under high vacuyﬁhfémé+ e the acid
chl oride, which was usegh W bautischarlacteri sati on. The
acid chloride from above {agpr8x." 27.6 mol) was
di ssol ved in THF and addedyunder argon to a stirred
solution of nethyl 6 ¥1eCni cotinate (6.3 g, 4 1
mmol, 1.5 eq) in TH 5 ) containing pyridine (25
m ). The reaction m xture was stirred overnight, and
then nost of the solvent renoved in vacuo. The residue
was taken up.in ethyl acetate (3Q0.m).,.and the .
To agsqRysion of a}?t%%{éd[(%%)qh—m Yz{zrfihgwq’?ﬁl?oiﬁ‘bf%ﬁeltzé’ioxy'benzoylmno}‘3‘
i | 117 ] | B { PP SRP miMited (BOURBHE NYSwas added
pyn%@%%h%§§gﬁﬁwgg1%%%ﬁgﬁg)?géulting solﬁ%ion gﬁs drieg}SW °
Pall{dSGh )charedalevimpgt 6i06thgtad 1§Pae/w )hendtha desupimgouspension stirred at
al e brown gum (approxi mately 1 . Thi s was .
bl ST N SO BIOPREe & bogtEalhd Sigjust was filired off and
| UL D9 M B Y Lat@ERipBlafed &¥oe methyl 6-
wasfid S0l DATAGRGCF AR FLT, 0L 8 Rbtai6RhBled dfthe meihy
{3-[@tﬁ)&-héﬂh?ﬂphmﬂ&ybx@=3aun5emt>ebmay4}mﬁmbeaqpyaﬁcﬁngcaﬁmmgc (5g) as
| am no} - 3- pyridi necarboxylate (6.69) as a col ourl ess
a cofavalass S9NR (d -DVBO): 1.1 (d, 3H), 2.8-3.05 (m 2H),

q MS géﬁg_y]g&@% 1.%3 Eﬁl(ﬁ@ %.g')a(% én%)s 3@_2(593(1%)?4]77%@ %51.5’1@05,5 (s, 1H),

6.95®r 1_1-3), 711H), 1H)) €. 25(B€ AH) UTTB @hsOH); @5 @) 58.9 165 1131) e (e, 1H),
resi dual ethyl acetate ( approx. 25 nol%; mz 497

11.05MskH)H);
m/z 407 (M+H)", 405 (M-H) ", 97% by LC-MS.

Methvl 6-{3-[(18)- 1-methvyl-2-phenylethoxy]-5-benzyloxy-benzoylamino }-3-

pyridinecarboxylate

SUISESA
-
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3-rdS) - I - net hyl - 2- phenyl et hoxyl - 5- benzyl oxy- benzoi c
acid A solution of nethyl
w@2qgoslo&isel - et hyl - 2- phenyl et hoxy) ] - 5- benzyl oxyPOEGBO@IH04579
(12.5g, 33.2 mvol) in a mxt@se of THF and net hanol
(200 M of 1: mxture) was treated with a solution of
A sSRl 9L 1 &3 i nndistill:
O S e e R T S B PPl ifog, 27.6 mmon
in TV (15Q ntl) wahadded snlidriangprstolautiired sskasomef ehalyle1omds 6.0 ml, 69.2
citric aci oLution (110 m of | and nost of the
Mg 2o 18 hﬂ%}@rﬁéj%}y@\wlw RS .(Mﬂw Pes pdrled andshe resulting
soldi ; i j I .), and :
o e iy e pORBLA YIS Y art e vacPfgpecotroped once with
mor )R tisd the resid@Giriedamtttr higltlyacvaane divads aditicaloride Whibh was
ter and brine, dried (MJSO ) and evaporated to give
useéogv[l'gf"ﬁ)c—hﬁrﬁﬁ@ﬂﬁwnz- phenyl et hoxy] - 5- benzyl oxy- benzoi c
acid as a colourless solid (10.5 g). HNWR (d -DVSO) :
1.2 (d, 3H, 2.8-3.0 (m 2H), 4.7 (m IH, 5.15 (s,
The2ichd chorde(fiam hbbve (EpHrok 7.6 MmolYwas di8ol¥dd)in THHR Aidadded under
(m 10H); mz 363 (MH'% , (361 (MH Methyl 3-[(] 5)-
argonfRaired SpIHERY Pempdy o-amindrinetjnatxip- barEomaiok [Toeq in THF (75

[ f s roxy-5-benzyl oxy .benzoat e
mi) BQcnbe BT S . RSN R B e oS B ndhen most of
the {clent rgnoved iAm@uo. Thdretidiie #A8 taken up in ethyl acetate (300 ml), and the
(R).-I - phenyl - propan-2-0ol. The stirred sol ution was

suspgng Ak Staghpddedreniipldy iithnerterddpettians), AN ¢ite dvad (2 pations, until

wasREK AU Rl ! (e e SRV tea e S Muitrisaoreted to give
the €Hu@PPioTast A @QRINFoWA %uin%ﬁﬁrﬂﬂméteﬁ?ﬁ?é)@ﬁﬂfsﬁvaﬁ chﬁr%@mé%rgﬁhed (200g

. addition the solution was 'stirred overnight,
Biotege sitiensarisidgedsileting widhbereae oomainMgstihyd hcdtire, Hivh viemdasing to 15%)

o B8 e BT S S -

pyri&RksHbXY M. 6) 9 WRHIcuAStrBAH, at anbient tenperature
overnight, and the resulting 1nsoluble materi al

'H NMRoh (dzsdJngB,SG)i {1 4 (&tIEDN2.8TheS rh zgg)asfssmssmyzaa@mﬁgi g, 2H),
t he resi r t 4 Bi ot age silica
675D} dfa -5 D) S RorERehd (o d el ol gorio 81 ioe eectrum alo
s . . | .
Contgltn[ga({ Iglé){;}éﬁl§ '_'dén%tﬁ%ref@%@g %ﬁ#ﬁ g%%@%-zgerﬁ(zﬂ)% ) OXy- benzoat e
m/z (92(M+§)*".as a pal e golden oil. HNVR (d -DVSO): 1.2
(d, 3H), 2.8-3.0 (m 2H), 3.85 (s, 3H), 4.75 (m |H),
5.15 (s, 2H), 6.85 (m IH), 7.05 (m IH, 7.1 (m IH),

W hends Gicadgnzy! oxy

- f methyl 3,5
di hydr oxy benzoate (100@}& 5.950mol) in DMF (6 litre)
© OH

SAN

A solution of methyl 3-[(1S)-1-methyl-2-phenylethoxy)]-5-benzyloxy-benzoate (12.5g,33.2

mmol) in a mixture of THF and methanol (200 ml of 1:1 mixture) was treated with a solution
of sodium hydroxide (4g, 100mmol, 3 eq) in distilled water (100 ml), and the reaction mixture
stirred overnight. The resulting solution was acidified with citric acid solution (110 ml of 1M)
and most of the organic solvent removed in vacuo. The residue was diluted with water

(approximately 100 ml), and extracted with ethyl acetate (2 x 100 ml); the extracts were
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was added potassium carbonate (1240 g, 9 nol), and the
suspension stirred at anbi ent tenperature under argon.

waoooshissoivas added benzyl brom de (1440 g, 8. 4PCTGB2004/004579
1.42 eq) slowy over 1 hr, .wgt.h a slight exotherm and
the reaction mxture stirred overnight at anbi ent

conts SRS Sl S TR R R 5t o ove

- &ﬁ,@ew SPED&IZOM AR5 %dl@ﬁle@ﬁi oMdt 05
-1 51%&£ﬁ92 e} ; Iﬁ??gﬂéﬁg ZZ ortloﬁ; of 5 |I§ gdl e
'H NMR (dpbVs@Y Iek(d, 3HD.<2. &»éme(nmﬁae&m REhet Y (s( 21d), 6 (m, 1H), 7.0

Litre) an over ht over MySO *. The sol ution
(Hl]ﬁ@s7é¢€b6?%f{h$gﬁ &§%9 and the crude product
@TP$ g@@p?ﬁ@i n three batches (flash colum, 3 x
nﬂz%ﬁ{}g SI ?ca ?ng Wi th a gradient consisting of
hexane containing 10% DCM to 100% DCM to DCM
h

contalnlng to ellnln_te starting
Methyh 84 L-mef : >¢tir omat ogr aphed

in 1759 bat ches (Am con HPLC 5kg nor nal - phase silica,
eluting with iso- hexa ai ni g 20% v/ v of ethyl
acetate) to give nmethy3s fy451benzyloxy benzoat e

(325 g) as a very pale golde~ A l. HNWR (d -DVSO :
3.8 (s, 3H), 5.1 (s, 2H), 6.65 (m IH, 7.0 (m IH,

7.05 (m IH), 7.3- 75‘/§r), 9.85 (br s, IH).
EXAVPLE 2

6-{3-[(IS)-I-nmethyl-2-furan-2-ylethoxy]-5-[(]S)-2-nmeth
oxyl - net hyl et hoxy] - benzoyl am no}- 3-pyridi ne

To aég{u,?lggsé% :'q%ﬂ}%é 33‘@!5&:(% = nﬁgﬂlﬁgb %ZOF%I (Z§J 3fg réﬁﬁ%}ﬂ{)}lﬁ 1rbTHF was added
tnphegﬁ %{ glaolxélk(ﬁnm[)l( 19eqdari® Ftbo %heny@%diz‘éh@tcﬂo'xﬂé stirred

rldlnecarboxy ate usin
solu@(ﬁtﬁ{)vﬁgbluﬁkdrﬁt Wahl atgmntahé cpculeqbarfatllco hatbf a E)latmm of dieth)]

azodqu\%ﬁ)oxﬁa%%(I?D]g/E]())gﬁﬁ ml g% aég% ’1n Ezfﬁa}eéq%( ﬂqz E?rr%l,zl .ggcg %vrgs 2'1dded
dropg/;)‘{%g l(%_ggmgt}q% ?nt%&g]z&%ma 41@"@ Afk&‘ ad&ti@é tl{essoldu'd}l was stirred

overhight, anléwir% tbbﬁarrtn:qtb%nibfﬁgxdmtatmeen ( M+H|) 452 28 u; i ng

an anal ogous nethod to Exa es
Mosmf (Bo aPBBNY EATEed & G I '§5 W&E\xeadggalveﬂ fi apiandlethyl acetat
rmxt_u %@ :mll I}kliﬁg hlé%éﬂﬁl‘én g@% M;@}i b seMe b Rac fé'nﬁ%%tﬂe Q)%rmght,

and the resulting insoluble material removed by filtration. The filtrate was evaporated and the

residue chromatographed (400 g Biotage silica cartridge, eluting with hexane containing 10%
v/v of ethyl acetate) to give methyl 3-[(1S)-1-methyl-2-phenylethoxy]-5-benzyloxy-benzoate

(12.5 g) as a pale golden oil.

IH NMR (ds-DMSO): 1.2 (d, 3H), 2.8-3.0 (m, 2H), 3.85 (s, 3H), 4.75 (m, 1H), 5.15 (s, 2H),

6.85 (m, 1H), 7.05 (m, 1H), 7.1 (m, 1H), 7.2-7.5 (m, 10H)

Methyl 3-hydroxy-5-benzyloxy benzoate
©\/O O/

OH
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(MrH) 493 IH), 3.10 (dd, IH), 3.29 (s, 3H), 3.42-3.54
(brm 2H), 3.83 (s, 3H), 4.66-4.80 (brm 2H), 6.70 (t,
wo Bhos/064887 (t, IH), 6.96 (d, IH), 7.16- 7.24 (PCTGBAEH/004579
8.29 (s, 2H), 8.88 (s, IH,-27-.08 (s, |H, OOOH not
seen. 2.2 (MtH) 471 HNWVR d (d -DMSO): 1.22 (d, 3H),
To %uﬁd %ﬁgﬂ%ﬁ‘ﬁ@ﬁs §|'d£hyg1§b %eﬁi’oaéef{f%bog %) :?.9% Grgoé) 1(%2?1\/[1: (6 litre)
was hdded Iﬁtﬁﬂuﬁmmﬁjﬂ)ate (1240¢ (SmoBHnd the 8Bpensiid) stirfed29 alﬁlbl,ent

2H), 8.87 (s, 11. 10
tem;(e@wys under argm Tiq thisre'as aéeédsltﬂ%é)bml%lﬁlﬂ%o g,sf%-ffz mff 1g+2 €q)

slo@fsve& g‘*ﬂj‘) w122 giﬂ)eng%mg‘%glé%& fonb@%r% F%n%cﬁﬁgé%&ge at ambient

tem;{etatuﬂe'(‘l)t wag Bt c(tﬂgc?He?)caut:ﬁoFLD@@ \gl-lﬂfl ?Lrloahl)omu?n 2Bl ofide scﬂiﬂ)qn (5 litre)
S 1 1 1
follogeedby vpatar (éﬁAhH)e) e apneqURSesPETIR W§ISS e?%rag@d(wh BAM Ay portlon of 3

litre 302 %{;ﬁ n%%;‘ Ebllg‘éggrh{s%nlbﬁ%eé%:f&%cé %@e \%{sdqéé%ﬁtg‘év%&)(lo litre) and

dne@li%rm%hl%‘v& Megdd)) Th scﬁﬁtlcﬁrmvad é*ﬁepoﬁteﬂ&n parud, bid th @it product
(br C&ﬂ not seen. g 469 H NWR d (CDCl.
chro)natograﬁle(l m tlgcﬁ) bat@es_ Hlqsh colgglpgn Kvikg)siliggyelpting witiha gragient

consllﬁ_bng o%fci 8bnt|aﬂ)mg éd%%)?c??é[ t04]1%6‘%o @%%%Cl\g(%%gtagﬁ%%w% ethyl

acetAt Ez |e'l‘ﬁmnz§e Sthrt{d® mAtEhial, SeRide®luatdiyas then ﬁ&hfcﬁﬁatﬁgrapbﬂd)i in 175g
not seen. 6 (I\/H—|) 483 H NVR (d -DMSO): 1.2 (2d

batchdd) (AnZicén H@L@ @kg ryrmak-phasersilicarglutigs with gso-lm;q)ane g)m]zgmng 20% viv

of etim?f, acgjt'q}e,) tey g1f§ (naqjﬁlyl ?Fﬁxdr%yzég%w@%bfn@a%sﬁ gé H% %‘B Yery pale golden

oil. 8-85 (s, IH),
'HNMR (dg-DMSO): 3.8 (s, 3H), 5.1 (s, 2H), 6.65 (m, 1H), 7.0 (m, 1H), 7.05 (m, 1H), 7.3-
7.5 (m, 5H), 9.85 (br s, 1H).

EXAMPLE 2
6-{3-[(1S)-1-methyl-2-furan-2-ylethoxy]-5-[(1S)-2-methoxy-
1-methylethoxyl-benzoylamino}-3-pyridine carboxylic acid

~ O/\rO\Q/ﬁ\” \N
(e} O
T

Example 2 was prepared from the corresponding ester, methyl 6-{3-[(1S)-1-methyl-2-
furan-2-ylethoxy]-5-[(1S)-2-methoxy-1-methylethoxy]-benzoylamino}-3-pyridinecarboxylate
using an analogous method to the preparation of Example 1.

'H NMR § (dg-DMSO): 1.22 (d, 3H), 1.27 (d, 3H), 2.96 (m, 2H), 3.26 (s, 3H), 3.46 (m, 2H),
4.70 (m, 1H), 4.82 (m, 1H), 6.19 (d, 1H), 6.34 (m, 1H), 6.65 (s, 1H), 7.18 (s, 2H), 7.52 (m,
1H), 8.28 (s, 2H), 8.85 (s, 1H), 11.10 (bs, 1H), COOH not seen

(M+H)* 455



11.1 (br s,

IH) 2.7 (M+H) 465 HNMR (400MHz, d - DVBO) :

1.22 (3H, d), (MH 463 1.34 (3H, d), 3.19 - 3.30 (IH,

WOorRgos84@81 (3H, s), 3.46 - 3.52 (2H, m, 4.10 (PEH/GBPO04/004579

t), 4.20 (IH, apt), 4.68 -.4.79 (I1H m, 6.69 (IH,
s), 7.20 (2H, s), 7.23 (IH d), 7.31 - 7.40 (4H, m,
8.30 (2H, s), 8.88 (IH s), 11.1 (IH, s) 2.8 (MH) 463
HNVR (400MHz, d DVBO): 1.22 (3H, d), 1.34 (3H, d),

i 139 Hx3ple)2.1-3.14 tere 8ls8Prepatdd using the
Usmgrfl,%é’}ﬁlo %%le%ddtorﬁxm% (TH ap t). 4.74 - g ge ane
appropriatefiehBl gldhols) , 7. 20 (2H s), 7.23 (IH d), 7.37 -

7.43 (4H m), 8.30 (2H, s), 8.88 (IH, s), 11.1 (IH,
S).- 29 - No Structure M5 NWVR 2.9 (MtH) 499 , 501 H
I\IIVI'((JU “DVBD) T (d] 3/, (MH xRm 499

No g (o SR, gg i B % (m 1H). 328 (s

213|—D, 3.40-3.32 (brm (NHD! 49, 70 |( (de-MSQ): {47 (1I6H), 2.67 (dd,

63 (m | AYHEDHPO3 7. >5H(,3ﬁ10 1H)',82225 %342354
2H 18 g 8.86 (m | H) brma2HA. 36?§H> -4.80)brpy 25D,
(I\/Fé%f l\ﬂvﬁ(soormz, d -DI\/IS()$70.’lt gégfﬁ(t ﬁ%@%gﬁ(&ig)m_
EE/) sol \/BI d SH) 2. 22 Sm 2!_2 ft)ggm nOtS}ngb: / M
6. 66 ( ) ’ ), 1.29 (d,

T

?ﬂl\’?g EI%DW??E 1 3 54 (brm,

0 S 's, | 8 ( t
é?rv 483 HNI\/R (cod p(-,([ 12'19> (392‘;{ ,
gTe M+H) " 481 ( d(,j I ED N E 81]-21%7 ), i ’(s )4C §H not seen.
35 tm—2H) 3O HF 565 Jo7 |H SYEL) (dﬁ-b'Mso? 143 (S3m), 1.19 (4,
6.9-7.1 (M+H) 503, 505 | 3H), 3.00-3.20 (brm, 2H), 3.29 (s, 3H), 3.42-
Yo 3.53 (m, 2H), 4.67-4.81 (brm, 2H), 6.69 (t, 1H),
@/\( ° N 6.80 (d, 1H), 6.93 (d, 1H), 7.20 (m, 2H), 8.28
o ¥ (s, 2H), 8.87 (s, 1H), 11.10 (s, 1H), COOH not
O/\l/ seen.
74 ij/ﬁ (M+H)* 471 TH NMR & (CDCl,): 1.30 (m, 6H), 3.02 (m,
YR | (M-H) 469 2H), 3.43 (s, 3H), 3.53 (m, 2ED), 4.68 (m, 2H),
o™ ° NN 6.70 (m, 1H), 7.02 (m, 2H), 7.25 (m, 3H), 8.44
(m, 1H), 8.55 (m, 1H), 8.98 (m, 1H), 10.24 (br
m ° s, 1H) COOH not seen.
S
2.5 (M+H)* 469 TH NMR & (CDCly): 1.36 (m, 6H), 2.22 (s, 3H),
7Y | (M-H) 467 2.97 (m, 2H), 3.45 (s, 3H), 3.58 (m, 2H), 4.73
\°/T° Now (m, 2H), 5.85 (s, 1H), 5.98 (d, 1H), 6.75 (s,
1H), 7.26 (m, 2H), 8.52 (m, 1H), 8.67 (m, 1H),
g\r ° 9.02 (s, 1H), 10.66 (br s, 1H) COOH not seen.
26 (M+H)" 483 THNMR (dg-DMSO): 1.2 (2d, 6H), 2.9 -3.0
o 7Y M| (M-HY 481 (m, 2H), 3.2 (s, 3H), 3.45 (m, 2H), 4.7 (m, 1H),
oY N 4.8 (m, 1H), 6.6 (s, 1), 7.1 (t, 2H), 7.15 (m,
[ 2H), 7.25 (m, 2H), 8.25 (s, 2H), 8.85 (s, 1H),
F/(j\( 11.1 (br s, 1H)
27 (M+H)" 465 THNMR (400MHz, d;-DMSOY): 1.22 (3H, d),
' ~Aoon | (M-H) 463 1.34 (3H, d), 3.19 — 3.30 (1H, m), 3.28 (3H, s),
~o© v ) 3.46 — 3.52 (2H, m), 4.10 (1H, ap t), 4.20 (1H,
] ap 1), 4.68 — 4.79 (1H, m), 6.69 (1H, 5), 7.20
L0 (2H, 5), 7.23 (1H, d), 7.31 - 7.40 (4H, m), 8.30
@N (2H, s), 8.88 (1H, 5), 11.1 (1H, 5)
78 (M-H) 463 'HNMR (400MHz, d;-DMSO): 1.22 (3H, d),
' A~ 1.34 (3H, d), 3.25 — 3.33 (1, m), 3.39 (3H, 9),
o S 3.47 —3.56 (2H, m), 4.11 (1H, ap t), 4.20 (1H,
: ap t), 4.74 — 4.86 (1H, m), 6.69 (1H, s), 7.20
@/'yo (2H, 5), 7.23 (1H, d), 7.37 — 7.43 (4H, m), 8.30
(2H, 5), 8.88 (1H, 5), 11.1 (1H, 5).




(m 3H), 7.2 (m 2H), 8.5 (d, IH, 8.6 (d, IH, 9.0
(s, IH), 10.45 (s, |H) 2.12* (MrH) 485 H NMR d (d
wo DNE@)4s01L. 2 (d, 3H), 1.25 (d, (MtH) 483 3H), PCHGB2004/004579
3H, 3.0 (d, 2H), 3.25 (s, 3Hp. 3.5 (m 2H), 4.7 (m
2H), 6.6 (s, IH),67d2H) 7.2 (s, 2H), 825(
HT 8" A H T s ) TS et—seen—2-
NovHli4 4o SRR d (d - .1 ‘H%d’ 3H) | 11‘£MRd
20MiH) 493 3H), 4" (Bev+3h1) 499, 300 | tEINMEHB0ONETZ 2. Bints0)ST H0 (d, 300,
3.3 (m 2H) 6Hm @E)1) 4687, ©9( $ 1. 1$éd)3H)62978(§101H)23"36,(m 1H), 3.28
7.9 10@0@/% 5 (s, IH, 8.9 (8,3thH40-315k.(Gm( 81), 4.7 (m, 110,
COQH not geen. 2.14*| (MrH) 479 HABMR, (B), 6. MO, 4.10m, 25D, 7.25
(d, @%\(T. 25 (d, (M+H) 477 3H) | (228). (92 3k, .28 8, A, 86 (m,
L H)L (dd, 1H) 32 (qu?;H) 1), BLQrbrs.2H)., 4. 7 (m
2.1, 4.8 L)L 6. e VPlNI(/m\GmHz%msonm(d 3H),
|Q:)|),\O ( @j\; 8. &-(05,500 1) , | 133 @ 3B, 296K, 260008
see;zn.gzra H95 H NMR d (d - DI\/B bsc ed y;Oi‘@ntpeqlq) 3.40 (ug 2H), 4.71
(dcl,*’mﬁ 9 (dd, IH), 82(5 (s E‘E gﬁbgé;&%
s 4.7 (rn, IH), 4.8 (m é‘fg
S , gﬁg},j_giLm m-nl) 8 25 (s 08¢ 1Hill
2-121$ t, SeleMHHG4 i ¢ %KCQW b W), e, 3H), 2.9
USGEd‘o i se t[H&FE£8i on dﬁ 8dddde Klnp# é53H), 3.5 (m, 2H),
I nte T‘@d tes for Exanple 2 vver E}»éa&a 6di(h g 69-7.1
thé Wi ng schemd, - 30 - as 1%"g (d VB Bi§ (d, 1ED,
6- (1 SVl -net hyl - 2-furan-2-y
2,@&/? rret hoxy- 1- mef hy[l(®f-Apxy3 -be@izlﬂ\)tk@(’ﬂﬁﬁb‘ﬂwoi 1@’(&'3%‘) 195 @,
cafboxyl at e A gty rgdvea)usd on OfmRL QY. 3.0 (d, 28H), 3.25 (5, 3ED), 3.5
6- | 3<h ar ax) (1 S){- 2- met hoxy- amﬁ)hw@ﬁbgwkz BNZOY ld, 21,
amno] ___}¢ 7.2 (s, 2H), 8.25 (s, 1H), 8.9 (s, 1H), 11.1 (s,
Y 15), COOH not seen.
213° (M+H)* 495 "H NMR § (d-DMSO): 1.2 (d, 3H), 1.25 (d,
! o YN (M+HY493 3H), 2.4 (s, 3H), 3.0 (d, 2H), 3.25 (s, 3H), 3.5
oY N (m, 2H), 4.7 (m, 2H), 6.6 (s, 1H), 6.7 (d, 2H),
o 7.2 (s, 2H), 8.25 (s, 1H), 8.9 (s, 1H), 11.1 (s,
1H), COCH not seen.
5143 B (M+H)* 479 "H NMR § (d-DMSO): 1.2 (d, 3H), 1.25 (d,
o T | ovnny 477 3H), 2.3 (s, 3H), 2.8 (dd, 1H), 3.0 (dd, 1H),
©/T i 3.25 (s, 3H), 3.5 (m, 2H), 4.7 (m, 1H), 4.8 (m,
o 1H), 6.6 (s, 1H), 7.1 (m, 5H), 7.2 (m, 1H), 8.25
/\r (s, 2H), 8.9 (s, 1H), 11.1 (s, 1H), COOH not
seen.
2.15° iji (M+H)* 495 "H NMR § (d-DMSO): 1.2 (2d, 6H), 2.8 (dd,
1H), 2.9 (dd, 1H), 3.25 (s, 3H), 3.4 (m, 2H), 3.7
oY j@/& (s, 3H), 4.7 (m, 1H), 4.8 (m, 1H), 6.6 (s, 1H),
6.8 (d, 2H), 7.2 (m, 4H), 8.25 (s, 2H), 8.9 (s,
o J@/Y 1H), 11.1 (s, 1H), COOH not seen.

Citric acid (1.3ml of 1M) was used to neutralise the reaction in these examples

Intermediates for Example 2 were prepared according to the following scheme,
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15

20

-3-pyridine carboxylate (900 ng, 2.5 mmol),

(IR -1-nmethyl-2-furan-2-yl ethanol (441ng, 3.5 mol,
waeseggornd tri phenyl phosphine (982ng, 1.5 eeQT/GB2@AP04579

THF (20 m) was cool ed in apgi.ce-bath, and a sol ution

of di -zs -propyl azodi car boxyl ate (D AD, 714m , 3.75

mol , 1. eq) in THFE (2.5m) was ad ddropse The

reactlgn miixt ure st@hred overni ght
t enper a e, then e organic soI
renoved |n vacuo, and th reS|due cth tugraphed (7Qg

Isolute Silica cartridge, ®el uting w t h”héxane

contai ning ethyl acetate, O%I:@ﬁ?SI ng to 5099 to

gi ve t hyl 7
6 { [BLSh: (1 et hyl Tt N1-5- [+ oA
met hoxy- | - thyI et hoxy] be yFam no} - 3- pyri ébar boxy

late (227 ) as a colog ss gum HNVR (d_-cDVSO) :
1.22 (d° FH), 1.29 (d, %55 2.91 (dd, IH, 13.02 (dd,
IH), 3.27 (s, 3H, 3.46(m 2H), 3.85 (s, 3H), 4.75
(m2H) 619(m|H) 5(m|H) 6.66 (m IH),

7.17 (m 2 2( /I| 8.31 (d, 2H), 8.90 (s,
I H) 11.78 i He NI\/R al so contained si gnal s
due te—N-N |-z - yI oxycar bonyl hydrazine; mz 469

(MH) ; 86% byo - 31 - The appropriate esters for
the preparation of Exarrpl es 2.1 to 2.15 were al so
asdd@éﬁ&@l‘lﬁﬂ)wl\b Structure M5 (LGM5) NWR 2.1 (MH) 509
2(Mk 519 521(S H 517, 519 2.4
oK)

6H), 2.9 -3.0
: AOYlaInd : =3H —_45 (m 2H), 3.85
(s, 3H, 4.7 (m IH, 4.8(m IH) .6 (s, IH, 7.1
(t, 2H), 7.15 (m 2H), 7.3 (mo 2 .3 (s,

('Il

A stirred solution of methyl 6-[3-hydroxy-5-[(1S)-2-methoxy-1-methylethoxy]-benzoylamino]
-3-pyridine carboxylate (900 mg, 2.5 mmol), (1R)-1-methyl-2-furan-2-ylethanol (441mg, 3.5
mmol, 1.4 eq) and triphenyl phosphine (982mg, 1.5 eq) in dry THF (20 ml) was cooled in an
ice-bath, and a solution of di-iso-propyl azodicarboxylate (DIAD, 714ul, 3.75 mmol, 1.5eq)
in THF (2.5ml) was added dropwise. The reaction mixture stirred overnight at ambient
temperature, then most of the organic solvent was removed in vacuo, and the residue
chromatographed (70g Isolute silica cartridge, eluting with hexane containing ethyl acetate,
0% increasing to 50%) to give methyl 6-{ [3(1S)-(1-methyl-2-furanylethoxy)]-5-[(15)-2-
methoxy-1—methylethoxy]benzoylamino}-3-pyridinecarboxy1ate (527 mg) as a colourless
gum,

IHNMR (d-DMSO): 1.22 (d, 3H), 1.29 (d, 3H), 2.91 (dd, 1H), 3.02 (dd, 1H), 3.27 (s, 3H),
3.46 (m, 2H), 3.85 (s, 3H), 4.75 (m, 2H), 6.19 (m, 1H), 6.35 (m, 1H), 6.66 (m, 1H), 7.17 (m,
2H), 7.52 (m, 1H), 8.31 (d, 2H), 8.90 (s, 1H), 11.78 (bs, 1H); the NMR also contained signals
due to N,N' di-iso-propyloxycarbonyl hydrazine;

m/z 469 (M+H)"; 86% by LC/MS.



2H), 8.9 (s, IH), 11.1 (br s, IH 2.7 (MH 479 HNMWR
(300MHz, d -DVBO): 1.20 (3H, (MH) 477 d), 0.32 (3H,
wa@ 2005844801 - 2.80 (IH, m, 3.16 - 3.21 (IH m,PCr/&82004/004579
(3H, s), 3.40 - 3.51 (2H, m31.3.86 (3H, s), 4.09 (IH,
dd), 4.17 (IH, dd), 6.66 (IH s), 7.12 - 7.35 (7H, m,
8.31 (2H, 's .88 (IH, s
The appEoIRIREaBINAD PigP ety Bttt ALY 283 e s koo
0. dy, Z2.7/0 - ) MNMR 16 - 3.21 (I H,
No . [Stghetlire o} &) 3.&%5-@%“4?)(%, m 3 86 (?H1( s}
214.009 (I H, dd),_ 417 [(MHD'a8), 6.)66 (1H, s), 7.12 -
7.13 7 ¥ 8l 3t (j2H, s), 8.88 (IH, s), 11.13 (IH,
)| H' £13, 515. 32 - No |Structure MS (LC- M)
NMR 2.0 6MrH) 516 2.ir (MrH) 497 HNVR (d6-DVBO): 1.2
(d_ 3 113 (d 3 26 (dd 11y 2 0 (e 33—
22(s| 3H), 3. H OSE5 4% 34y 4.7 (m 2H), 6.7
(sl o 5 N' m| 4H), 7.2 (m 2H), 7.3 (m 2H),
8. BV Iy F8lo (s,| IH), 11.1 (|s, IH 2.12s (MH) 499
H NWVR d-~¢°-DVSO): 1.2 (2d, 6H), (2.3 (s, 3H), 3.0 (d,
2H) 328 (5 3H-— 35 Lm o395 —SH 47 (T
232H), 6.6 (Sq IS 6. 7@1’*@5 Séiﬁ 71.27 (s, " 2H), 8.25 (s,
| H) (8 Lt 11 07 2013 (MeH) 509 H NWR
d[(d= 1712 (d) 3H), 1.3 (d, 3H), 2.4 (s, 3H),
3.0 (do2f), 3.25 (s, 3H), 3.45|(m 2H), 3.9 (s, 3H),
K44 (M 2ZH), ©.6p (S,| (M+H)" 485
Y0 | (viH) 483
\0/\‘/0@/&‘1 S
@/\fo
2.5 J:j/ﬁ\ (M+H)" 483
20 | (MHY 481
\O/\rO\Q/EN \N
~ o}
o
6 iji (M+H)* 497 T NMR (de-DMSO): 1.2 (24, 6H), 2.9 -3.0
Yo | (MHy 495 (m, 2H), 3.25 (s, 3H), 3.45 (m, 2H), 3.85 (s,
\0/\(°©/iu W 3H), 4.7 (m, 1H), 4.8 (m, 1H), 6.6 (s, 1H),
7.1 (t, 2H), 7.15 (m, 2H), 7.3 (m, 2H), 8.3 (s,
oY © 2H), 8.9 (s, 1H), 11.1 (br s, 1H)
]
X (M+H) 479 I NMR (300MHz, d-DMSO): 1.20 (3H,
' fﬁj? (M-H) 477 d), 0.32 (3H, d), 2.70 - 2.80 (1H, m), 3.16 —
\O/\FO\Q/E\N N 321 (1H, m), 3.28 (3H, 5), 3.40 - 3.51 (2H,
" m), 3.86 (3H, 5), 4.09 (1H, dd), 4.17 (1H,
(o dd), 6.66 (1H, 5), 7.12 — 7.35 (7H, m), 8.31
o (2H, 5), 8.88 (1H, 5), 11.13 (1H, 5).
28 (M+H) 479 T NMR_(300MHz, dg-DMSO): 1.20 (3H,
' fj/ﬁ? (M-H) 477 d), 0.32 (3H, d), 2.70 — 2.80 (1H, m), 3.16 —
\0/\r°©it1 N 3.21 (1H, m), 3.28 (3H, 5), 3.40 — 3.51 (2H,
m), 3.86 (3H, 5), 4.09 (1H, dd), 4.17 (1H,
©/'yo ddy, 6.66 (1H, 5), 7.12 —7.35 (TH, m), 8.31
(2H, 5), 8.88 (1H, 5), 11.13 (1L, 5).
29 (MAH)* 513, 515
O\Qiﬁji?
\o’\( NN
o]
ooy
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roni um chl o/rflgﬁe (2
cet
&%S@jﬁ%“ ed %l\/

rg&?wIe i quid.
bl ute silica cartr

nt ai ni ng ethyl ace

OMHH) 4ahd ex
The organic
S 4) , filte
This was ch
i dge, elutin
tate 596ncr

fiiran

t FENOYR A (daDIMP Ot Thly(H, 3H), 1.15 (d,
$f§ %6 (s\idis: 2t8H@n1Pi;:/a35(H@d1H),
gﬁa 3oy ey 3P ésé%{);g
r@h‘é&l o /e
g(nwl )h?ﬁ@xgg Sg(s 19), 11.1 (s, 1H).
pasing to 20% or 30%

t
2.1p5

olaglve (1B
oV )

l—ethyv
T LI} \"BL) y

| e-yel | ow, l' "

~ O/\ro
o
o

R P05

03g,

ot haomxmal

TR R, T S: 1.2 24, 6H), 2.8
(dd, 1H), 2.9 (dd, 1H), 3.25 (s, 3H), 3.45 (m,
2H), 3.7 (s, 3H), 3.9 (s, 3H), 4.7 (m, 2H), 6.6
(s, 1H), 6.8 (d, 2H), 7.2 (m, 4H), 8.3 (s, 2H),
8.9 (s, 1H), 11.15 (s, br, 1H).

*Polymer supported triphenyl phosphine (4.4eq) was used in these examples

The alcohols required for the synthesis of the above esters were either commercially available

(Examples 2.7 and 2.8), or prepared using Method A or Method B as described below.

Method A: (1R)-1-Methyl-2-furan-2-ylethanol

o)

m/OH
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65%9; HNWR A (d -DVMSO): 1.03 (d, 3H), 2.56 (dd, IH),
2.72 (dd, IH, 3.84 (m IH), 4.61 (d, IH 6.08 (m

wo Bos/oéis82 (m IH), 7.45 (s, IH). Method B: PCT/GB2004/004579
R - - Met hyl - 2- (5- net hyl t hi QpgeneV2-yl ef hanol A
solution of diisopropylamne (2.4 nm; 17.05mmol) in

At R Pt B s B S LTRSSl o v
dissbBRE i DA & 1y SnchbgegidnlurmindB0F §, %, BNyt ) kZHéF a

m xture was then introduced via canhula into a

catabygistaaavinhof igdine Ichro} @ddedfanQ threenire tstiirephignmubly.ob wikmed
cautf QB hyeBom CoplsFcstl T PG s irdbaes ahappros. 60°C
untlﬁiﬂog’ﬂ/ﬁdhé ﬁag@sfﬁ‘n&@ﬂ 90ns§196§3 MREMKHEORRE the Ic)af) eﬁ%g@"c and

(1.48 q; mmol ) was added and renmal ne

cupfogs 1qzh)dn (@s1 08¢zt 61585 antdoln gdded)folloRedppipppisepdiion bf  solution of
[ reactlon m xture

- 17.05 fter ad [ th
(R0-J Zeers BREnT b Lok Ao b T B SmD AEFE theigmpgiere between
_ L
TIPSO L s M SR O s
wargy tp larmbicmny tenqm&ttmbetrc{aied(wﬂtﬁ ndlt)lratc'ﬂl‘sellmogaalﬁ S incayieh ciidide (20 mi)
th br dri e filtered and

th
and g ‘?”glﬁe 8&'}\,\1 3 sreipit g ?%m& v ge argawﬂ@feaﬁ@é theagyashed with brine,
t
o M T A 005
(SOgliscylete(dﬂR)a-daftNHgdj ylutidg (V\Bth ey Ednltdinipg %ﬂ‘g ac%taté FS%‘ ﬂi&@éasmg to

el | ow or ange, le oil (870ng
2()%( é%l%)g@)ggvel( 1B)- égmetmq)Z -fuyars2- y(lgha@ﬂ.ps a Qalv-yek}@w,zmpbﬂesow (2.03g,
659hm IH, 4.6 (d, IH), 6.6 (m 2H The follow ng chiral
a1coho|s were al so prepared in an anal ogous fashion
'H N0eIRrEy(dBINIS0):A L 05 (d\/Bwazisc:B(d@smM xzagdadlﬂj\lg 8&(3&{19%) 4.61 (d, 1H),
Structure NMR 2.1 A HNW d
6.08415 3H),4.33 fap, 1D, 845 (sn1HDH) | 3 72 (s, 3H), 3.84 (brm
IH, 4.40 (d, IH), 6.83 (t, IH, 6.92 (d, IH),
7.08-7.18 (brm 2H). 2.2 AHNWd (d -DMsO: 1.77 (d,
MetiddB: @R33 Mmhvlztl)(s nibtdihidihehe)l Hleiind8 (d. IH), 6.54
(m IH), 6.63 (m TH, 6.98 (m En).

Y

A solution of diisopropylamine (2.4 ml; 17.05mmol) in dry THF (25mL) at -78°C was treated

dropwise with nbutyl lithium in hexanes (10.7ml of 1.6M) and the reaction mixture stirred at -
78°C for 30 minutes. The mixture was then introduced via cannula into a flask containing a
solution of 2-methyl thiophene (1.5 ml, 15.5mmol) in THF (25 ml) and the reaction was
allowed to stir at -78°C for one hour. The mixture was then allowed to warm up to -30°C
where copper (1) iodide (1.48 g; 7.75 mmol) was added and remained at -30°C for 20mins
before adding (R)-1,2-epoxy-propane (1.1 ml; 17.05 mmol). After addition the reaction
mixture was stirred for a further two hours, allowed to warm up to ambient temperature,
treated with a saturated solution of ammonium chloride (20 ml) and extracted with ethyl
acetate (2 x 75ml). The organic layer was then washed with brine, dried (MgSO04), filtered

and concentrated in vacuo to give a red/orange residue. This was chromatographed (eluting



2.3 AHNVR d (d -DVBO): 1.05 (d,

2H) ,
W®2@6/0448p1 | H) .

(m 2H),

7.14 (s, IH),

3.76 (brm IH), 4.77 (d, |

3.83 (sept, IH, 4.53

7.39 (m IH 2.5

3H), 2.66-2.85 (brm
H, 6.68 (m OHIH)),

2.4 HNWR (DvsQd ) d 1.03 (d, 3POT/GB204/004579

(d IH), 6.97 (m IH),
NI\/R(DI\/SOde) d 1 03

with g ontiinks &by o8t f0% Sachhsing Ty 3Thme BB )-§ Nbthyl-2-(5-

methylZ8o
6. 95-

'H NS GderDM

2H(m IH), 4.5
NMVR ( CDCl ) d 1.25 (d, 3H), 2.7
.80 (brm 3H) 2.11 A H NWR (d6-DVMSO): 1.0

I'H),

Thegfnﬂo‘mﬂg chiral3al¢ahold Whre 21stPrépahddRn cin (e aloPOEBEBhshidn @snﬁngethod Aor

6. 60- 6
3H), 2.6

%héﬁé) Qlﬁetl%iﬂol a¥a @611%\)&/801(3 e,
éol 100 (

H, 7.15-7.25

9 (d, IH, 7.17-7.4

(m 2H, 3.8 (m |

d, | 2.6 (dd, |
Me E&Bailgdl%%edl H., 6.7 (En 3H)H)

ﬂ% Aidpile %ﬂ?@@ngﬁg@é‘ IH).,

4. 3H)3H}I (2383 b eﬁ 0, BT (m, 125)4. 63d 891), 6.6 (m,

1 (brm 4H 2.10 A H
2 (m 2H), 4.03 (m

H, 4.5 (d, IH, 7.0

3.7 (s, 3H), 3.8 (m
7.2 (m IH- 35-No

4 4\ —. |

7

fure Z B HT
P 1.

[ (0—DVBO 1 0(d+
W(dd |H) 3.8 (m

N TR
2LH) . 445 (d
2

1.9

(d, 3H

IH) 7.1 (m 4H) 2
4 (dd, IH),

N

TENMR Bl (d\MR1SD) .98 RVEXD), 2.52 (m,
1H), 2.68 (m, 1H), 3.72 (s, 3H), 3.84 (brm, 1H),
4.40 (d, 1H), 6.83 (t, 1H), 6.92 (d, 1H), 7.08-7.18
(brm, 2H).

2.2

S.
@/\:E/OH

'HNMR § (d¢-DMSO0): 1.77 (d, 3H), 2.53 (m,
2H), 3.50 (brm, 1H), 4.38 (d, 1H), 6.54 (m, 1H),
6.63 (m, 1H), 6.98 (m, 1H).

23

~OH

'H NMR § (d¢-DMSO): 1.05 (d, 3H), 2.66-2.85
(brm, 2H), 3.76 (brm, 1H), 4.77 (d, 1H), 6.68 (m,
1H), 6.86 (m, 1H).

24

'H NMR (DMSO-dg) & 1.03 (d, 3H), 2.64 (m,
2H), 3.83 (sept, 1H), 4.52 (d, 1H), 6.97 (m, 1H),
7.14 (s, 1H), 7.39 (m, 1H)

2.5

2.55 (m, 2H), 3.82 (sept, 1H), 4.55 (d, 1H), 5.92
(m, 2H)

"HNMR (DMSO-dg) 6 1.03 (d, 3H), 2.17 (s, 3H),

2.6

'H NMR (CDCl3) § 1.20-1.35 (m, 3H), 2.6-2.8
(m, 2H), 3.95-4.05 (m, 1H), 6.95-7.05 (m, 2H),
7.15-7.25 (m, 2H)

2.9

"H NMR (DMSO-dg) 6 1.04 (d, 3H), 2.63-2.82
(brm, 2H), 3.89 (m, 1H), 4.59 (d, 1H), 7.17-7.41
(brm, 4H)

2.10

'H NMR (CDCl3) § 1.25 (d, 3H),2.72 (m, 2H),
4.03 (m, 1H), 6.60-6.80 (brm, 3H)

2.11

'HNMR (d6-DMSO0): 1.0 (d, 3H), 2.6 (m, 2H),
3.8 (m, 1H), 4.5 (d, 1H), 7.0 (m, 3H), 7.3 (m, 1H)

2.13

~Cry
Oy
~NJ Yy
1y
\l@/\g/ora
F@/\{O
oy

"H NMR § (dg-DMSO): 1.0 (d, 3H), 2.5 (dd, 1H),

6.7 (m, 3H), 7.2 (m, 1H)

2.6 (dd, 1H), 3.7 (s, 3H), 3.8 (m, 1H), 4.5 (d, 1H),
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2.6 (dd, IH, 3.7 (s, 3H, 3.8 (m IH, 4.4 (d, IH,
6.8 (d, 2H), 7.1 (d, 2H) Dn iethyl ether was used as
w0 b@siemet i on sol vent in these exanpl es Met hyl PGF/GB2004/004579
3- hydroxy-5- ( S)-2-nethoxy- 3snet hyl et hoxyl
- benzoyl am nol -3-pyridine carboxylate To a stirred

‘IL L[/l Q\_ 9 + hnvv]

ot o pfnethyt 6= 3=benzytoxy=o=1{1+S5—2-rethex
Nxt hMeg]{l?}&)oxJ ]- benz%@flléﬁlﬁrﬁo] -3-p ne carboxylate (17

2.4 | 0.083 nol) a THF (85m) weis \adrl§ i IRESHT (G852,
my). Pallad ar co@ Hcat alhést (1.%‘?% o‘d?@rlkg)d%d&//ﬁagz(mm’
wap added uhd et @9 THhd-/t e LDed 8 (mp LYy 4.5 (.

sugpensi on § d at anbi ent tenperiagae overni ght in
atnosphere of hydrogen. The lcatalyst was filtered

2.15tF t hough| cel it edOMi t | FRPR & A DMSE) 12 (A58, 8.4 (dd, 1H),
sevaporated to gi pal & brown B0k dm), Si(S sMR8 s m, 119), 4.4 (4, 1
triturated witg-etper to“give Ne %I 3752 SHES8 (m, 18D, 4.4 ¢, 18D,
6- 3- hydr oxy-5-[ (1 S) - 2- net hoxy- | *h&t i Tt GHY ] - benzoy!

* DiathiyhetheSw pyuised iaf theqaidtion ¥biat & if theBe BlampIVR (d - DVBO)
1.25 (d, 3H), 3.3 (s, 3H), 3.45 (m 2H), 3.85 (s, 3H),
4.65 (m IH), 6.55 (m IH, 6.95 (m IH, 7.1 (m IH),

Methyl®-[3hydeedy-5-£(18) 2anethpiy-1-nletiylethexylHidnzoyiimind6-3-iyitie

carbox@s@ (M H) Met hyl
6-r3-benzyl oxy-5-r (I S)-2-net hoxy-1 9net hyl et hoxyl - benzo

yl am nol - 3- pyri di ne carboxyl at e e To a stirred
sol uti on of Ho. N

3-benzyl oxy-5-[ (1 S) - 2- et y-1 - met hyl et hoxy] - benzoi c
acid (24g, 75.9 mol) in (250 m ) containing DVF

(Im), oxalyl chloride %@ﬁ added dropwi se under argon
(12.4 m, 151.7 nmmol, 2.0 eq), and the resulting
To asspirngeliselttion pf methyt 6413-betayloxy-5-THE)-8ohathdron was t hen

1 B O O a 30 e el unwits (17 h 038U GTHE (85m)
was Qi3RI th&iBarRE (85 & Pﬂﬂﬂ%m%'cﬁﬁc%%g%ﬁ?gﬂwg(gg%% wiw) was added

characterisation. The acid chlori rom-above
undgrap prgon. atmssrhereyohd theassuttingsoabpeasioh stiffedFat(abfiertitgmpdraiure
a%g d una%%r r or%t a stjirred solution of methyl .
overBIEbin A3 HPREReFR A Eio8es. e cgplyet b iltered pfidhgouish celite, washed
ith"TEXE, Uhe e filhBa i MG id- T ' i
W reaction m'lxt uregg1 é‘ggte?tt% Fﬁgg pg%/éeﬂrrﬁ\:)vg E?l(&gglﬁ %Setﬁﬂr%tg)tsefl with ether

to givé Melthey] $e[Butndtoxyeril 82 inmeth@gub melltytethi®s/]-BefzoynihaK®Pyridine
u)P in 9egh | acetate

carboxylate (9.8 g).

'"H NMR (ds-DMSO): 1.25 (d, 3H), 3.3 (s, 3H), 3.45 (m, 2H), 3.85 (s, 3H), 4.65 (m, 1H),

6.55 (m, 1H), 6.95 (m, 1H), 7.1 (m, 1H), 8.3 (m, 2H), 8.9 (m, 1H), 11.0, (s, 1H);

m/z 361 (M+H)*, 359 (M-H)"

Methyl 6-[3-benzyloxy-5-[(1S)-2-methoxy-1-methylethoxy]-benzoylamino]-3-pyridine
carboxylate

\O/YO
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(250m ), and the suspension washed sequentially with M
citric acid (2 portions, until washings acidic) and
wheiosez4sohe resulting solution was dried (MySCRYT/&GBA04/004579
evaporated to give the crudggproduct as a brown gum
(approx. 4Qg). This was chromatographed (40Qg Bi ot age

To a Sluged: %é&t?%ﬁw 1?)'693 @g)‘r’rﬁé{uﬁtk{ﬁﬁg %Wﬁgtﬁgﬁk@;gpjoﬂ&zgfchﬁd (Q4e,
75.9 Riridl) FEDORKYS0 nﬂ%&ﬁm@lt (1 bﬂi)n s@ylyleohilortile was added dropwise

- pyridi ne carbox | at e 7.05 as a pale brown solid,
undeHaﬂger(Im aDNVISQ) 7 mm@,12 Q aq), the 3es¢17cm(gr§plug1p|)1 stige@ g)r(4shours The

solut{ogl qul_q;len qxgaggra QEP in p/gﬁuo #e@iroge';cq 1t€ %HO%%%%M é%o%ﬂ)z %nd the

res1d§§|§n cg r?c%L &%ﬁ%a&uuerrrl] Ed'%lgi gﬂeSalade&ﬁwrédé'n%Vthgdgxﬂfk%e&WlﬂiMﬁm

characoeishydret hoxyi - ben20| c acid A solution of nethyl

T e e o LA o
unde?‘lafgoti & a Qtflrr%d_ﬁ)hﬂ JRLOANY-arh#d34idBtindk (13.9), 983 mr?nol 1f2 eq)ina

d wth a solution of sodi um hydroxi de (116
mixtad of Z3BF (00 Im1) Bndepyridimnd 00 mel).rldmaedction nmxmm wasstirradeqyernight,

and tfggqﬁ g;%ilg{)c?f tﬁ%go?gqpr{t Sﬁnrt)éca&e\%‘nﬁ Ecrz%fg? i‘ﬁ {eﬁgige Eﬁ%§ hrﬁﬂﬁ% f’théﬂ]f acetate
(250ml)§ afd ﬁ%%&peﬁﬁbk{ W&%h%ﬁ’é&é(ﬁﬁgw wYtﬂqlM) citdO&eid @@Hbﬂuloﬂg )untﬂ

ensi on ‘was lethyl ether (3 x
was}ﬂ dcitﬁc)vmalbhlﬁg;&hd r@uhmgesdlutﬁh] evas dsied (Mg@Oa)cgmd@ugporated to give

ution was aC|d|f|edto sol utio
the ceydernIedusd 2ok provar syn Cgetafie (%1% V%g’hﬂmmw st %@cn‘gmtage
siliczy %I?ﬂéé\g/ nguprggtd\wgl\(\?m%g Bhiafhidl difacle®s0% VB kivdMfkthyl

6-[33059%']&%1 stﬁzﬁrﬁétﬁ@xﬁ 1nmﬂil}deﬁtheky]F’c&hkr;ylaimhlo}egﬂpybdm@arboxylate
aci 59) as a pale yellow oil which solidified on
(H@igéladapglebwwl ,-DVMBO): 1.20 (d, 3H), 3.46 (m 2H),

sy T 12,7 0 By i, L 5 2,

678'(l")1H)'V¢§§‘Y§ 1H), 729 (s, 1H), 7.31-7.49 (m, 5H), 8.32 (s, 2H), 8.90 (app t, 1H),
3-’benzyl oxy-5-r (1 S) - 2- met hoxy- | - met hyl et hoxyl - benzo
11.1at(e ITH a sol uti on of nethyl

benzoate (20 g, 77.4 mol ) in
WZ%%E?‘Wﬂ“ gg]%q%@ ‘supported triphenyl phosphi ne
(51.7 g of 3 mol / g | oadi ng, 155mvol, 2.0 eq) and
3.B ngl'olxy.@?[t(wy R A el etl{okcﬂ H@nzoﬂeOa%ﬁmD' 1.3 eq).

Strrred SOt T on mas anket w th argon and
cool ed in an |ce bat h; q@dﬁ pf di-isopropyl

azodi car boxyl at e (DIAD 22.8 116 mol, 1.5eq) was

added dropwi se froma syriQ ver 10 mns. After
addition the

A solution of methyl 3-benzyloxy-5-[(1S)-2-methoxy-1-methylethoxy]-benzoate (crude
product from previous reaction, 77.4 mmol) in a mixture of THF and methanol (232 ml of
1:1) was treated with a solution of sodium hydroxide (116 ml of 2M, 232 mmol, 3 eq), and the
reaction mixture stirred for 4hrs at ambient temperature. The resulting solution was diluted
with water (250 ml) and most of the organic solvent removed in vacuo. The resulting
suspension was washed with diethyl ether (3 x 200ml) and the washings discarded. The
resulting aqueous solution was acidified to pH4 with 2M HCI solution and extracted with

ethyl acetate (2 x 200ml); the extracts were combined, washed with brine, dried MgSOy) and
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solution was stirred for 20 mns and then filtered,
washing the residue with THF (500 m); the filtrate

wa@p@smashi ngs were conbi ned and evapor ated t o BCT/6B2004/004579
crude net hyl 3-benzyl oxy-5-37.

[(I'S)-2-met hoxy-I - nethylethoxy] benzoate whi ch was

eVaP#ES&tng(té givtggg@%gy gx&é e[Elsél)m-% tOéy Zlm%]t legﬁg&f fée%gé c%'&d (154 5g)asa
pale %!Il)ow éé& @zﬁmh%h&ﬁkd OED stJaﬂdﬁlgo 2K, 6.85 (s, IH), 705

47 5 SFD; t he %gectrum
HNMBc(d@DrM%ﬂ)hécBOs(dQM) 8.46dms 25D eh 64 (it Hla Selaepl2 nH8ALapp t,

N . Met hyl
150, § 05dhfPloks >4 1o By EoTbarD T BTRaTHE epar ed as
descri bed above in the internmedi ates for Exanple 1.

-b t
r ar?flzo-aye ) et hoxy) ] - 5-

[(IS)-2-nmet hoxyl -
met hyl et hoxy] - benzoyl a 5.3 p r|d|ne carboxylic acid
.CL '- 38 - Asolution o

6- {3-[(I'S)4-net hyl - 2-furan-2- thoxy] 5-[(1'S)-2-nmetho
xyl - met hyl et hoxy] - benzoytanifo} - 3- pyri di ne
car boxyl ate (1000 ny, 2.14 '), Nchl orosucci ni m de
(428 ng, 3.20 mml, 1.5 eq) in carbon tetrachl oride

To aaltiph pf mshyh31bpm¢p>¢yoi—h5drshy-§enzp@te¢20 Bi thi sed) Hahidl was

adde%pp]yny%ﬁ\é\ggctr%gg%ﬁ%ejﬁgld%{ogﬁlgag ?ﬂx’} f‘r? cgl}‘r'%jl%a ggﬁ%mmol 2.0eq)
and @glnﬁv\%ﬁég% %&ﬂH@t& (10 8, 1@8RHoON . 3EP. ’FWétirﬂ’Id%@ldﬂMn lviyBlanketed

when 65% product was indicated. The
w1thfargcmeme1«toekadm aroive Wath; & helntioredidiasonropyd |av@d1¢ﬁéb¢7wlate (DIAD, 22.8

ml 10l hotoiap AOOLRD Ve T SIS GyPL T i At aditién the

soluq_(ﬁ?/&/hgét{}ﬁdcfﬁf AP s thsh MGEd %sm% @h@ﬂebldﬁel&&mmiﬁ (500 ml); the

was di ssolved in TH distilled water
f11tra(te6a1ﬂi \Krhs}mgs dv@@cbmmwmmaderawl to 1gmgncr(16€ miethyt 31bnpz3@oxy—5-

Met h
[(1SEBTRSORE ymeawéethéf@? R aieh pies S 1 e teB without urther

rature for 4 hours. The reaction m xXture was
punﬁ%ﬁpgallsed with hydrochloric acid solution (6 m of
'"H NNMR @iad)MB@)m% (sc BHY,S44 @nﬁﬁub82@6&)%6é(mma§) 5 14 (s, 2H),

655 B, SRR 3B b S S0
fi
AR i

formc aC| d on a _Phenone_rrex LUNA_ Om C18_ colum at a
Methi10% 3l Bx 23Kyl dybeh@oslt Ve a white solid (176 ng). H

This was prepared as described above in the intermediates for Example 1.

EXAMPLE 3
6-{3-[(1S)-1-methyl-2-(5-chloro-furan-2-yl)ethoxy)]-5-[(1S)-2-methoxy-

1-methylethoxy]-benzoylamino}-3-pyridine carboxylic acid

“ﬁ@iumi
Glm °
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1.27 (d, 3H), 2.93 (t, 2H), 3.27 (s, 3H), 3.44 (m
2H), 4.72 (m IH), 4.8 (m IH, 6.27 (m IH, 6.32
WO qosH8P1 6.65 (m IH), 7.16 (m 2H), 8.18 (d,PQFB2004/004579
8.86 (m IH, 11.50 (bs, IH38.COOH not seen. (MH)
489/ 491. BI OLOG CAL Tests: The biological effects of

s oy SIS Gl R B R s B
1- me%rf?ﬂét}ib;@j Rhz§FdmBY-3 b[%/n'dfﬁﬁsdaﬂﬁﬁ e (1000/RAL ng nﬁh&) N\TP

[ ucose. "The rate "of product formati on ma
chlometceiniinided(42§ mg;ariIOmthh ﬁé mgagarb@ s dome (10 ) was stirred for

5.5h 5%5@3%3 P 30MD 7S 2GHeCk 8 (B e LA HUHOTY Yosged with water
(ZXZ%%?'}() Sk cﬁ%ed%véﬁ%%%nes ?rLéu\Iﬁﬁa'té) nrigd reg’ciﬁnl%'as monitored
ound & assesse ng this assay In

by LQMSSﬁ[tB\@oﬂd’ed ab seRa 6 5% protidRW aa sndiesal. | Dedfiltaned solutlon was then
Br ockl ehurst et al

2004, 535-
redu@)to,gi\awt@h@mﬂﬁ&lﬁaetagls?§§5 Flb‘Pforﬁ‘éfégﬁrYlﬁtﬁoi‘;?l S1i82

b

e 8 BT RATBS ISR Tl el SHIEE, s

(1030 eNOTikik BE1ivieg did’s@lvbmre’[‘HFt(Bi)ﬁﬂb atsmww@teh(((ao dﬂﬁnﬂ%dlum
GLKRP and G.K are incubated with an i nhi

hydr@md@ eplutien (Goml of 1M,  mpnolop?.f 6kl Mythaﬁolt(ﬁ85 ﬁ?lésvéﬁ addegsto aid
solubifiy. afQHRTERe Sithd A Bi? Kyl rB 26LLONTRELMERS mixture

was ﬂélﬁﬁ'hé‘é‘di‘wﬁh Bydtolilotid a&i@ @Eluﬁbﬂﬂ & mWay 1V abid thet T removed in vacuo;
K/ GLKRP interaction will be detected by a decrease
mor¢ wa116h was addedt ansf therggplangRPl¢ wapfiisref oFfimsg. W@b?ﬁpwuh grore distilled

A TR e B R B GPTE FSFlsggo

acet@rﬁtrﬂé‘ﬁf @Qt%lecdrﬁ!alﬁllﬁg Oaln?Q %ﬁm@ﬁm@eﬂ@@h@%s‘ﬁ%&[ﬁxﬁ 1%&?@1 8 column

A speci fic exanpl e of such a binding assay
at a flews cate A6 dnlheince gﬁdﬂ @hikRPlsldil A ig). ain‘ﬂMBr(d@DMSSD) 1.21 (d, 3H),

S Recaonmbi nan e
127Gavlop 03 (oA aRE Crabut B (o TheT | SpATTE T 13D) 647 o
d Y\Gay
lH),FB"?%(ng g%g%ﬁ%ﬁgrgﬁfg%oj?{gﬁ gtge(z herg?ﬁ%% #041.50 s, 15D,
cooEhet s eM+IEK80R0at i nyl at ed) and GLKRP are incubated
wth streptavidin |inked SPA beads (Amersham in the
presence of an inhibitory concentration of

m%ggg;el ed [ 3HIF-6-P (Amersham Cust om Synt hesi s

, giving a signal.

Tests:

The biological effects of the compounds of formula (Ia), (Ib), (Ic), (Id) or (Ie) may be tested in

the following way:

(1) Enzymatic activity of GLK may be measured by incubating GLK, ATP and
glucose. The rate of product formation may be determined by coupling the assay to a G-6-P
dehydrogenase, NADP/NADPH system and measuring the linear increase with time of the
optical density at 340nm (Matschinsky et al 1993). Activation of GLK by compounds can be
assessed using this assay in the presence or absence of GLKRP as described in Brocklehurst et

al (Diabetes 2004, 53, 535-541).
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Compounds whi ch either displace the F-6-P or in sone

ot her way disrupt the GLK / G.KRP binding interaction
wowdos/oemose this signal to be |ost. Binding asBEl/SBMH04579

perfornmed at room tenperaturqqefor 2 hours. The

reacti on m xtures contai ned Tris-HA (pH 7.5),

2mM_ATP, . 5 . ,..0.5nM DTT, reconbi nant . .

bi d&1 ﬁﬁ%ﬂgﬁﬁ,&kb{nd@ a5} ,or%%mgﬁﬁg}@wptewt@ns between
R e Kot G ob e et g ooy e OLK by
modaliingltkRRtaractiundetwamBiL K and A KRR (@ kR Aedd B Kaadiindubated with

of O lmg/well avidin linked SPA beads (Anersha an
an ighibifery|cOREGGAtieBORF0nY ApHoRlviR ﬂ&faernfe%éfcgﬁfﬁft Cﬂgﬁome‘g)and the
. . i Ack f U Ry
exc b il PR AGC U BE3Y fSERLERRGOAR yhich e

disp)RseFo6l- Praz)in beme sedr vay pedove the GLKAFIRP infteractbdn will wndetected by a
the nmechani sm of action of the conpounds. Conpounds

d
decregesrinithe agoy of REIOkAB R bRt aS ormponeds Weghpromote F-6-P
sn Ao TR BRI s B kb

incre@yeen eeh@founayf GEBVGEKRPWognpldX fotreed)- I spe€ifie example of such a
_interactions _are generally known to occur by
binding agsay: isi dsaerihedibs multiple binding sites. It is- 40

- thus possible that a conpound which nodifies the

i nteraction between GLK and GLKRP coul d act by bi ndi ng

GLKGINIEP SdintilltfonWrofipi®addaydi f f erent binding sites. The
F-6-P / GLKRP bi ndh)%lg assay identifies only those

c orisamdénaphiemamBl andeGRRP iwere psedttp daveddp & )ixpangl measure” 96

P by..di.splaci.ng F-6-P from,its_ Ahi ' i t.e on .
welEpidgbs el R B Ryl deP e de WABLARA A Bfes of whieh
are 1B NerSiRnastetalcb P GIK (BrofinflatedNatd €T BIRPEHE nc@bated with

GLK, and the extent of interaction between F-6-P and

streQaKidin liskedeSEA beads (Smepsbamiiin th Prsierties)slan étibifasy concentration of

P o Rt L REAB

Corég(ﬁﬁ-ﬂdg Wyhi @Bt &E@facét% QPR R SE&AYay SsHpsMheidIad/ GLKRP
ow F-6-P GKRP scintillation proximty assay
bindReg ontixiactaont willicaase BisdREnahtsbalostd t o devel op a "ni x and

measure” 96 well scintillation proxjm ssa as .
qegﬁmﬂ’@@&%{s W?@f%é@?d e tof 2R, Upedaction
nﬁy&tﬁl%?&&ﬁ%ﬁéc??olﬁﬁ[ B ey (;]_SI?E%')?Z}E@I)ATFLS%M a6do ShRDTT,
i's 1ncubafed wth protein Acoated SPA beads
recribinamstactnyiated GhKar.1 afs) AR antindo GLERP (hé ng)e$efo€i [3H] F-6-P
of an inhibitory concentratio f .radi o] abel ed
(Amegglam)go giveq félil% Nalumesor%glé?ﬁ@:l-a?@&m@% Hﬁ&iﬁﬁ}ﬂ?’ jegfpnt of
GLﬁ'/éEkﬁ?%omplex formation was determined by addition of 0.1mg/well avidin linked
SPA beads (Amersham) and scintillation counting on a Packard TopCount NXT.

(3) A F-6-P / GLKRP binding assay for measuring the binding interaction between
GLKRP and F-6-P. This method may be used to provide further information on the
mechanism of action of the compounds. Compounds identified in the GLK/GLKRP binding
assay may modulate the interaction of GLK and GLKRP either by displacing F-6-P or by
modifying the GLK/GLKRP interaction in some other way. For example, protein-protein

interactions are generally known to occur by interactions through multiple binding sites. It is
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the F-6-P will cause this signal to be lost. A

conbi nation of this assay and the G.K/ GLKRP bi ndi ng
waswap44ni | al |l ow t he observer to identify conpCU/G#2004/004579

whi ch di srupt the GLK/ GLKRP .jondi ng i nteracti on by

di spl aci ng F-6-P. Bindi ng assays were perfornmed at

o BB S 0 DR S0 D B B v
Coufia)c‘int @Tn i h%t%%@‘% R oﬁ:eﬁ@!al aigeaest adRE «©s.1 o),
I -

Ant'i body (0.2 )_é | Bl Kodak), 0.05nCi
[ 3|—Eth=F6 R>/ GAK&&Madmgtassagu titie§ ¢z khoge compowfds ¥ddeH modulate

thergaf e Ao RS P bFisPiiE RRE- Sormis PUih ste on GLKRP,
O. | GERW ik iRUBAEH Wi thdt @BﬁBOMnﬁ%qﬁhlﬁmr&H@éﬂraﬁ&%f F-6-P, in

scintillation counting on a Packard TopCount
the Bbsedoe 0 GhKoéind the exteninelininte@ckomhet wekiKRP-P Bné ﬁéﬂé‘ﬁ]&? Bmeasured.

of TRNA Hu l.iver total are pol ytron
CoRBaYE I Slopiadeiba hirgiheTar e b LHIHRD a5 pa bbb change in
the ‘éi‘ntoﬁﬁtt(ﬁ GWPF%—E’ lex 1}0 PR RRLQE rpt@&%’uch a binding assay is
[ owed by- 41 entrifugation throug 5. 7M Csd
des@%ﬂd@hﬂvum acet ate at 135,000y (max) as described in
Sanbrook J, Fritsch F & Maniatis T, 1989. Poly A nRNA
was prepared directly using a FastTrack(tn mRNA

i ' : PCR anplification of GK

Fé‘aﬁg%c%&éﬁét%%@gg Sﬁ%‘an GLK and GLKRP cDNA was
obt Recvetbiint RiiRat mmudwmﬂéﬁloﬂ\%bﬁdrﬂgneasure” 96 well

establ i shed technj ques described in nbr ook, Fritsch

scingiliphpn groxgmity exsey ) pickespipadap Y %%lgowstht@&@frwﬁ@ are

ool iy BT KEN RSRUPOERRISLL 4 ARAAUR A conc

SPA‘ @Ezlidsc(tﬁﬁd:réham\)\ﬁﬁ@ eii ant}- FEAGL&8%pdy @ e phgende dBlat esebit@y
vectors GLK and G_KRP cDNA was cloned in . coli
cone@ntwg% of tadiclabeped [3HhenPt /esigeal is goeyated. r%@mnd&rwuch displace

the%J & B'vﬁ &scettgirs s@ﬁ{ t%rqeﬁ%qlg g%ontlb(%IlgtH)%tOf ?hnp s¥$ gn(IP the GLK/GLKRP

ani SC err

bin€ik Ebsap 68 dnas\e he S1RBrvRERY idBgifR oMbl mﬁclﬂﬁié‘ru f 4@ TR/GLKRP
containing nmultiple unlgue restriction sites, flanked

bingjipg prferaetioophdigelacisg ErtPT7 pronpter sequences; a
f| | ament ous phage origin of replication and an

Tr anglfi Alg %a% W rd fe?‘fo%q@@ gFrongrt%I%E)eIQ&rllg for 2 hours. The reaction
mixtures contained 50mM Tris-HC1 (pH 7.5), 2mM ATP, SmM MgCl,, 0.5mM DTT,
recombinant FLAG tagged GLKRP (0.1 mg), Anti-Flag M2 Antibody (0.2mg) ( IBI Kodak),
0.05mCi [3H] F-6-P (Amersham) to give a final volume of 100ml. Following incubation, the
extent of F-6-P/GLKRP complex formation was determined by addition of 0.1mg/well protein
A linked SPA beads (Amersham) and scintillation counting on a Packard TopCount NXT.

Production of recombinant GLK and GLKRP:

Preparation of mRNA
Human liver total mRNA was prepared by polytron homogenisation in 4M guanidine

isothiocyanate, 2.5mM citrate, 0.5% Sarkosyl, 100mM b-mercaptoethanol, followed by
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E. Coli transformations were generally carried out by

el ectroporation. 400 m cultures of strains DH5a or
wBBLBFODER8) were grown in L-broth to an D 600 oPCDGB2@a04579

harvested by centrifugation._gf .2, 000y. The cells were

washed twice in ice-cold deionised water, resuspended

inlm O% dlnall t -70 C, . .
centyeabop iy Wbt schesatt S B { T @t astescribed in
San?&&bl@ﬁ(ﬁﬂﬁdﬂea@&%%ﬁaﬁﬁoﬁ%‘imﬂ pore size). 40m of

['s”were incubated with 1ni of ligation mx or

pI aErﬂy A" ENRANANwasqeefaned difectly msing s HastToackEfrmRNA isolation kit

el ectroporati on cuvettes, and then pul sed using a Cene
(InvBGPEa)-( t m) appar at us (Bi oRad) at O SkVem 1, 250nF.

Transformants were sel ected on L-agar suppl enment ed

wWth tetracyline at 10ng/m or anpicillin at 100ng/ m .
PCEXpiptifisaron SAOLK\asd GLKRWA ﬁerqrumutehe vect or

pTB375NBSE in E.coli BL21 cel prQduci ng a

r SCHWE?IH ERE BIASPERRP B A s ﬁBtaéPeé b FCR Ergmy v hepatimRNA
usn% e%s@a%ﬁﬁiedtt htnﬂﬁleg\l'd{; CLBLA! %agé%ook %tt&h%]m%ﬁi’ll(gsgDﬁgR primers

erna ano er Sul e vector Is P

werblelé sl gedd, ac€atdmgu6‘m1&r GBRAAAHLRRE cONA sequageedaisowts B0Tddzawa et al
allow purification of the reconbinant protein on a

1994 sind Bonpuendd Tweitdh LAY Hater ¢nriectaddn Wagaes §.8. 55
agarose purchased from Q agen (cat no 30250). G.KRP
was expressed fromthe vector pFLAG CTC (1Bl Kodak) in

czoﬁu@thBzﬁlggrlpmw@ompr oduci ng a reconbi nant pr otein
cont ai ni ng C-termnal FLAG tag. The protein was

purGLK@@duGhKRBk:DWWaDéA@@@@ &pbwng@ﬁl@%@m@m@ ¢Short et al 1998)

ation.of FLAG, t
o rep bR PR bie s et RN Wil Rsron s er o
(1983, 68aS8dn éﬁ@&Eﬁbﬂi@ﬁ‘r@élﬂ‘bh‘bBar{ﬂgﬁ ]t)(ﬂyhnk%ilm fragment containing
Bi'oti nyl atTon of GLK: GLK was biotinylated by reaction

mulsiplehurtiqust testsintierosi tepy fdanked Ny hyaiertoppege €3 Adril d prasseter sequences; a

i otin-NHS). pur sed fro
filafyopPys P edt o PP B g oo P OREL i el pits i fter gene.
protein (GLK) are reacted with biotin-NHS at a defined
nolar ratio formng stable am de bonds resulting in a
Trapsj%dum'onsont ai ni ng coval ently bound biotin. Excess,

BTl ) SO SRR Ty
of s% d\rB |1I(§1t3 ?Z?f%{kré\?ﬁ mrpfé IIDI%I;%H% 'EIEB@%CRH(% 33 aﬁ)d RaWsted by
cenﬁ:)fugélftunsat 2¢R0gi The mlbstw,ﬂre wadseddwadeys aat- @@ahdmsmsdd)mkmf
res%%fplfgj%r 4@ égﬁ gt %(gqlé%egol and storehde in a%lqlqgts ’)8!)8 t Llr:gatl}'(l)_rlls mixes were
desalted using Millipore V series™ membranes (0.0025mm) pore size). 40ml of cells were
incubated with 1ml of ligation mix or plasmid DNA on ice for 10 minutes in 0.2cm
electroporation cuvettes, and then pulsed using a Gene Pulser™ apparatus (BioRad) at

0.5kVem™, 250mF. Transformants were selected on L-agar supplemented with tetracyline at

10mg/ml or ampicillin at 100mg/ml.

Expression
GLK was expressed from the vector pTB375NBSE in E.coli BL21 cells,, producing a

recombinant protein containing a 6-His tag immediately adjacent to the N-terminal
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bi oti n-NHS was renoved by extensive dialysis against
buffer A Measurenent of plasma | evels and pl asma
w@e@smei430bi ndi ng foll ow ng oral adm ni strati onP€DGBaG08/004579
Admi ni stration of conpounds g rats and sanpling of
plasma Planetary MIled conpounds [15ni ns, 500rpm 5

meijantieor A gt aROd sl esdns BEskp | Crmes it pessaga: number
697%63 Orhe® ! glﬁg%gtg%qufg{bdam)%ﬁmﬂ&ub{a ehm%@écoﬁfo@naﬁﬁgﬁﬁaﬁ &R a column

ets, feeding 14 days) erley
packal ‘bvlt]ZmdkeT-mmloﬁdadet[d &yd Bgrdse Yusthasedrfadms Qiagendta nof30250)

oL Psg%[ﬂchie%dbfgrﬁ’egﬁgve\gﬁ @ﬁggé&ﬂg?f& Rifta) BB coli BL21 cells,
T e e —

initiaily bly DHAE lSephﬁcbsre)&bn exdhaﬁged‘voﬁnwad% b hdichtion P the FIueE &g for final
taken fromtail vein using 600m Starstedt Miltivett
purificpfion oraﬁraN@z@tln@e@Géma@unoafélmtym@m@wpbaéﬁd frpwélgma- ldrich (cat
no %gg Sanpl es were kept on ice and centrifuged at
' r'pmfor 10 mnutes within 15-30 m nutes of
wi t hdrawal . The plasma was aspirated and stored at -20
C Terninal blood sanpling for conpound |evel or blood
Biogingatien e GLKAt the end of experinent animals were

eut @ﬁﬁ%asdmgt%'nlﬁﬁi&? @gfe%ftso% P 81%&1?1@15&10@8.%&8 I\f-gﬁ[}x;@ﬂccininﬁde

cardl ac punc

estel meﬁan%@&haB&D@mrsl 1ﬁ£-A§l@ndﬂ (@bt R5 BA64 ). Bridfy,3tke amino groups
m nutes of w t hdrawal . %I asma was aspirated and

of the trgad peatein 2@1&) mgm{mﬁh einclyHY gt A detiesdanelar patipdprming

stalﬁg Fuimr% b&ng% Jhesblpgg inbg Protsdrg ncogfégflllgg %(gygie%gm%lolﬁlid f)lggﬁ ]%(6cess non-
conf fg%ﬂad Hidtin- NIk femi@0)fron] ﬂle%s'%@dlhc‘l\@ﬂl Hla‘l\ﬁﬁs 8petefaB9ONnbmg of GLK

acetonitrile, containin ug/
way Blded 6p0 .3 pagypl bw@@ri‘ﬂ;l&xwmg@é’ﬁm)l\éﬂiﬁﬂﬁﬁmw di 3&SM KCl, ImM

3-carhb | | d t rnal .standard
aiiorBEgP v BrAEA BB P cqeth AR as Galysed
agaRIsBBO0MIS f \Wafter Alcvhialn dg’\@ﬁlr@l% bBAg bhbRHAINIIS €A fter 4hours excess
preci pitation plate under vacuum and the el uent was
bioGINEE wasirenTdved bly eatensivendiabysispgriastdaiffeo Adr yness usi ng
a centrifugal evaporator and reconstituted in 200m of
nmet hanol : wate formc acid (60:40:0.1). The
Meh &GRS iof Plaa $ARR! 8 PIRAE rbIEM HRGhY SAbvHEs BRI Alidfdistration to
pertormance 1 quid chromat ography w th tandeém mass
ratsspectronetry detection (HPLC- Ms-MS)". HPLC was

Administration of compounds to rats and sampling of plasma

Planetary Milled compounds [15mins, 500tpm, 5 Zirconium Balls, in a Puluerisette 7
Mill (Glen Creston Ltd, Stanmore, Middlesex, UK)] were suspended in 0.5% HPMC Tween
and dosed to High Fat Fed (Research Diets, D12451, ad lib feeding 14 days) Female Alderley
Park Zucker or Alderley Park Wistar rats at rate of Smls/kg, at doses between 0.3 and
10mg/kg by oral gavage.

Samples of plasma were obtained either by conscious blood sampling or terminal blood
sampling as follows:

Conscious blood sampling (for compound level or blood chemistry) - Intravenous blood

samples were taken from tail vein using 600ul Starstedt Multivette (EDTA) and 22G needle at
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performed using a Phenonenex Prodigy C8, 50x4.6,
5mm commm ( Phenonenex, Macclesfield, UK) at a flow

WO 2108/006801 m / m nut e usi ng an injection vol umre PET/GBR004/004579
using the follow ng gradient.g ution profile: Mbile
phase A 0. %formc acid in water Mbile phase B 0.1%

575 5 o SR KOB P R S AGLEofor 10 mine
withih 5830 MagigteSPRGitEdIaw I YT haptas R Rr0pichted AfthstRd at -20°C

Applied Bi osystens API 3000 Mass spectrometer (Applied
Bi deyRinailoo pding €p1 spmposnd feyelprdbloagsiemistpy i At the gnd of

e I ' of sanpl es S oneter wa
ol B0OR e BB B8 b BB AR SE AR st v b
car€aB paRdth@l iSathpfs W keﬁ@m&ee@dva@ﬁtrﬁ@ge@rmom?ﬁmm Bfnutes within
rati o of the peak height of the test sanple to the

15-38 aminwies ghwitbdrawak Thetmdasmed was aspidated and btered at -20°C

concentration of the test- 44 - sanple was cal cul ated

with reference to a standard curve relating the ratio
MeaSurbMBniCP R6RPSERL lefls B APAISH. DY usi ng known

concentrations of test sanple added to sanpl es of rat

pl 25! vaiphgn(a3v asswided rowslis5n b &6 zyad kyroletm peyipj tativmplate (Varian
. pyr.idine 3-carboxylic acid as an internal standard, o
inct Fela Adi9, Gaiifpuniar PAY BHSYE Walkuas Adkd SOQSH aggtamifrle, containing
L e BP0 e R TD SRE S AR PREbSURc acid 10 actas an
intergalistandaddun gleeipitate shet Rasa suRidsWTheh B2 Esn®l/sodVent mixture was

J. Chr omat ogr aphy, 1996, 677, 1-28 ). Conpound was
pulifddhspasly thetprecipigatioansta tpdas vaguuppangvibe luenbnrscalectsd. The eluent

wab VBB B B s Pt RER R Ao nd BreRinde? i of
me@AHOL W AEH: il A1 @OI40M$) used together w th Teflon,
sem -mcro dialysis cells and Spectra/ Por(r)2 nmenbrane

di Tsreppnstituedrednemled werewlesingmalysed usidg higR péfadnbaliqad,
47 l.j. ed PerBi o Sci ence UK Lt t I
ChipyaE PRy it Sadhn e ey TaRS e cuen SIBLE SR HPLC was

" ! . . v . ' ah
pekGER R P RSB A S TPl
Mag¢ledfielt aCY dtarflov @bV Emfeuté dsigean @jetion RolRhRSTAON] using the

following gradient elution profile:
Mobile phase A 0.1% formic acid in water
Mobile phase B 0.1% formic acid in methanol

Mobile phase gradient =~ 0 min 50% A
0.5 min 5% A
2.5min 5% A
2.6 min 50% A
3.0 min 50% A.

Mass spectroscopy was performed using an Applied Biosystems API3000 Mass
spectrometer (Applied Biosystems, Foster City, California, USA ). Prior to the running of
samples the mass spectrometer was optimised for the structure of the test compound.

The concentration of test samples was determined from the ratio of the peak height of

the test sample to the peak height of the internal standard. The concentration of the test
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Conpounds of the invention activate gl ucokinase with
an C50 of |ess than about 150nM w th a percentage
wo e@s/ou430pl asma of bet ween about 0. 05% and aboeCT/GBR@AM04579
a peak bl ood |evels (includi bot h bound and free) of
betmeen about M and about for a normalised dose of
mg conpound per kil ogram of rat body weight. For

saméﬂ@awpa @lc@awlfé roferenkia © & Handest FWE fﬁéatw the gtioppds agpcentration

I{Z@E%@ﬁéﬁ@ﬁﬁ \g]} ef?i!r%ﬁﬁ% of f‘:é‘ﬁl}:sjaﬁm geoqryﬂeﬁﬂté %ﬂ‘ip]le%%‘m plasma using

(3-1§i§6;ﬁﬁlﬁtﬁdyr5 -Benfoxy- E&%}d)ﬁﬂi’mtj@lynﬂhv I3esrtedx yh iildtak @n inkénal standard,
3-96 2 DeFronzo, R A (1988) Di abetes 37, 667-87-
treafgml as dep@ipgdlaboye.  zoual i, H, Vionnet, N., Vel ho, G,
Vaxillaire, M, Sun, F., Lesage, S., St offel, M,
Takeda, J . and Passa, P. (1993) ‘New Engl and Jour nal
Me&ur&R8itsbNRasiiBpr R binthg BebinposkadsL, PilMs, S. J.
Weber, 1. T. and Pol onsky, K S. (1996) Annual Revi ew
of Therylasnest @rgyensbmdmglof gEMpRYIKlS Was Measwed usiag thq@qulilbnum dialysis
tect@?&fe&%? r#éhdl&gl ewwgﬁ{)od%aé?gra@y, %Fgﬁbl 1 n%%B_ Cemqou)ﬁa 'was dlalysed at
a cc(n%&%@e)tloﬁ%‘f' POM &fr 19 HukCcAB7¢@ Vﬁ&gﬂ&%{d é?lrc‘l i8onid pRSsphdte buffer
Christesen, H B., Jacobsen, S.,
pH Bule(tltrg ef ﬁaoﬁ in tl@xﬁs]tys{s bhihoA, Sp&ct,rurh@rﬁibmll éE}u;lhanms diabsel, was used
K., Massa Magnuson, M _A., Shiota
tognvheIS kI ﬁgﬁl@n semiymIGA dliagsisredls pnd &Pecetz@b?z?ﬂ mheprpesdises, with a

mo%[:l;lllgr \gelggp iy Bgfﬁ;j‘WWalt%gbr%nl (fl}ﬁ"p}w& w %Qxﬁlg/bpien% IFI,K Lid,

Tat@Rh&t, Thebhire) BUIGEhHSHd bufer s&ﬁ%@y%ﬁemMeﬁ follWIr@Qhalgﬁg ¥nd analysed
F.M, and Hattersley, AT abetes 52: 2433-244

usin HBCUVBMS (highapeaiormpnce hqelmommlograpby with UEV and mass spec

tanley, C. A, Thornton, P.
det‘§ longé)r%et @E%ﬁreﬁlevﬁﬂtp&sm %hs ky, F.M and Her ol d K.
C. (1998) New Engl and Journal of Medicine 338, 226-30

Compounds of the invention activate glucokinase with an ECs of less than about 150nM,
with a percentage free in plasma of between about 0.05% and about 1% and a peak blood
levels (including both bound and free) of between about 1uM and about 10uM for a
normalised dose of 1mg compound per kilogram of rat body weight.

For example, Example 2.1 has the following values:

ECsp % free in Peak Blood
plasma levels
70nM 0.42% 1.29uM
REFERENCES
1 Printz, R. L., Magnuson, M. A. and Granner, D. K. (1993) Annual Review of Nutrition
13, 463-96

2 DeFronzo, R. A. (1988) Diabetes 37, 667-87
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Caro, J. F., Triester, S., Patel, V. K, Tapscott, E
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Caim1l. Fornmula (la) 4 . A conpound of Formula (Ia),

as clained in daim3 , which i s a conpound of
wao-eoosokeo( 1 b), or a salt, pro-drug or sol vate POEGBOI04004579

48 - o Formula (Ib) 5. A conpgund of Fornmula (la), as

claimed in aim3, which is a conmpound of Formula

C(I .or asalt, pro-drag or solvate thereof; A=.0

*OH Fornmula (1c) wherein: A is heteroaryl. 6. A
compound of Formula (I), (la), (Ib) or (Ic) as clained
in any one of Clains 1 to 5, wherein R2 is hydrogen,

L. or A compoungpbFeimaga 8): sol vate thereof. 7. A conpound
of Formula (1) as clapmed in Claim1, which is a
conmpound of Formul a %{e); or a salt, pro-drag or
sol vat e t hereof ,/Th _O\FoPxula (Ie) vvhereig: Ais
sel ected fromp , thi % an arany);; Ais
optionally substitutedhwt yl N\ ngtho chl oro or
fluoro; Rl is select foom hy@dy ogen and nethyl;- 49 -
R2 is selected fron?hydrogen and nethyl; with the
proviso that at |least one of RL and R2 is nethyl. 8. A

conpound of fornula (1) as;claimed in Caiml,

sel ected from TFotmila D

6- WBeikink S) - | - met hyl - 2- phenyl et hoxy] -5-[ (I S) - 2- met hoxy-

|- met hyl et hoxy] - benzoyl am no} - 3-
A is phenyl or a 5- or 6-membered heteroaryl ring, where A is unsubstituted or substituted by

one or 2 groups independently selected from R>;
R’ is selected from hydrogen and methyl;
R? is selected from hydrogen and methyl;
R? is selected from methyl, methoxy, fluoro, chloro and cyano;
with the proviso that at least one of R! and R? is methyl;
or a salt, pro-drug or solvate thereof.
2. A compound of Formula (I) or a salt, pro-drug or solvate thereof, as claimed in Claim
1, wherein R!is methyl.
3. A compound of Formula (I), as claimed in Claim 1 or Claim 2, which is a compound
of Formula (Ia), or a salt, pro-drug or solvate thereof; wherein A and R? are as defined in
Claim 1.

R2
O
m H/ =\ p
0] O N
~ o/\(
Formula (Ia)
4. A compound of Formula (Ia), as claimed in Claim 3, which is a compound of Formula
(Ib), or a salt, pro-drug or solvate thereof.
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pyridine carboxylic acid; 6-{3-[(IS)-I -nethyl-2-f
uran- 2-yl et hoxy]-5-[( )-2-nmet hoxy-

WO pwsloydset hoxy] - benzoyl ami no } -3-pyri di ne car PORGBR@4/004579
acid; 6-{3-[( 1S)- -nethyl-2:48:met hoxyphenyl ) et hoxy]
-5-[( S)-2-nmethoxy- -nethylethoxy]-
benzoyl am no} - 3- pyrldbne carboxylic acid; 6-{3-[(IS)-]

- met hyl - 2-t hi en- hoxy]-5- [ ( )-2-nmethoxy-

- met hyl et hoxy] - be ] - 3- pyridine car boxylic

acid; 6-{ -[( S -
- met hyl - 2- (5- chl or ot hi eh- 2 8 ho‘y /- 5-TcHl

S) - 2- net hoxy- -nEthyI hdxy] - benzoyl am no} - 3- pyri di ne
car boxylic acid;

6-{3- [(IS)-I-rrethyI 2-thien-3-ylethoxy]-5-[(1S)-2-nmeth
oxy- | - met hyl et hoxy] - benzoy%gﬂhﬁqh» 3-pyridine

car boxylic acid;

6 {3- [(IS)-I-nethyI-2-(5-nethy|furan-2-y|)ethoxy]-5-[(

5. b eazcéwr{)g)h?(g 8{ F(lsmﬁé {}él ﬁ%&gﬁ%&z ﬁlﬁligl ?é(é’YIHCh is a compound of Formula
6 {13; b£ b e, Iprdmltulgydr s8rvéfé tﬁéry&f ophenyl } et hoxy] - 5-[ (I S) -

hoxy- I - met hyl et oxy]- benzoyl am no} - 3- pyri di ne
carboxyllc aci d; 6 { R[(ZS) 2- met hyl - 2- phenyl et hoxy]

-5-[( 9)- Zmetho Ryl et hoxy] -

benzoyl am no} - 3- oxy|h| i do

6-{3-[(2R) - 2- net hy -2pe @H&S 2- met hoxy-
| - met hyl et hoxy] - benzoyla -pyw di ne® ar boxylic
acid; and

6-{3-[(I'S)-I-nmethyl - gA\E chlorophenyl}ethoxy] 5-1(1'S) -
2- met hoxy- I-nethylethoxy] benzoyl am no} - 3- pyri di ne
carboxylic acid; 6-{3- [(Iéwﬂnmﬂé%hyl 2-{3,5-difluoro
rgﬁa¥ﬁ%ethoxy] 5-1(I'S) - 2- net hoxy- | - net hyl et hoxy] -
benzoyl am no} -pyridi ne carboxylic acid;

6A{ B-Heldr&ryll. - met hyl - 2- {3-f | uor ophenyl } et hoxy] -5-[ (I S) -
2-nethoxy-r-nethylethoxy]- benzoyl am no}- -pyridine
carboxylic aci d;

6. ﬁ&&fsmc{ %F% &) %15) rHebt) o¥ (Ic)hzliso zg?nréd in Xr'& grgeho%xé{lalms 1to 5,

wth'fEint'Bl2| iehbaroyd, B A2y RsaRRor3oRulcithiBsr. car boxylic

acid
6- {3 [(I'S)-]-methyl-2-{3-nethoxyphenyl }et hoxy]-5-[(IS)

7. bg 8%%@%?@’_&& N ho}é(égdgj'eg ggg}aiug la@/ihg;’h is a compound of Formula

(1e); or a salt, pro-drug or solvate thereof,
R
0]
m W
R’ WOH
0 o]
~ O/\(

Formula (Ie)
wherein:
A is selected from phenyl, thienyl and furanyl;
A is optionally substituted with methyl, methoxy, chloro or fluoro;

b

R' is selected from hydrogen and methyl;
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6-{3-[(IS)-I-nethyl-2-{2-nethyl phenyl } et hoxy]-5-[(IS) -
2- met hoxy- | - met hyl et hoxy] - benzoyl am no} - -pyridine
W@ 20060x48bi ¢ aci d; PCT/GB2004/004579
6-{3-[ (I S)-I-nethyl-2-{4-met hgxyphenyl } et hoxy] -5-[ (I S)
- 2-met hoxy- | - met hyl et hoxy] - benzoyl am no} - 3- pyri di ne

gg{ngs?%g{c{cg%_f?&{@w@@%m@ﬁwm of ur an- 2-yl ) et hoxy] - 5- [ (

| Fith2hdBlobRY ¥hdt aRAMONE LERX Mhd R? is methyl.
benzoyl am no}- 3- pyri di ne carboxylic acid; or a salt,

pro-drug or solvate thereof. 9. A pharnmaceuti cal
5 SRR R PR AR . SRt
6-{$C{k183t1em@fhyPQ%Eh'ﬁeﬁ1B>@§]951F(’lSf—@gﬁétlli@{y—Methly;ﬁ?tlé?xy]-f(ejnzoxlanﬁno}-3—

phar maceut i cal'l y-acceptabl e diluent "or ca
pyrédnporbekydit afids mul a (1), as claimed in any one of

o Gl RemaltSl s Lfhorsn s PP Gabato T are asthon-pehzoylamino)

_3_£,}lﬁdin@§aﬂgd)@hgggidin any one of Clains 1 to 8, or a
salt, solvate or prodrug thereof, for use in the

6-{ﬁf[(ﬁl_pﬁéflambthgl-@f(ZﬂnﬂthxmK'ypherqh)tathb_my]-T—((&SD-aHﬁétgo)gy-&gﬁﬁtﬁﬁ&ﬁ@xy]-
nedi at e ro , in particular type i abetes.
benfﬁ}.glamlrl?gfiﬂ?}&“gge f?‘%‘é’fﬁlﬁq@c’&K medi at edygi seases,
- i18 1h ¢ B85S dni néesh erd fectiv .
O A o By BT ED S e My S R Fogpypytamino)
-3-pnelief ca@boxiylis adidf 0 8, or a salt, solvate or prodrug

%ﬂ&rsgof, éjo a mammal in need of such treatnent. 13.
6-{ damgihyl2£eneplomibicn2- ynthanyk 5(((3S)-2ametioay-tedethplethoxy]-

bend of ' .4or salt, solvate or pro-drug
ent ereo ,}o%%ﬁ(ﬁ{éé%arr%% rlgt%FIgh of a nedicanment for use in

6-{B4i€@ Sg-drraetheld2-thiedB ragthox]- 5Pl BY)e hieeibx9T 1 - e MR yRBEhzoylamino }
obesity. 14. The use of a conpound of Fornmula (I)y, as
-3-Ririginee@rhoxyingcidne of Clains 1 to 8, or salt, solvate

I - i ] re Lon of a
69159, SPE B DA e BEEASEFASP2 5kt aptetrons-
benab@sintny} -3-BykidinelGarbdkylietéiad for the conbined treat ment

obesi ttﬁ and di abetes by adm nistering an effective

6-{ g‘fﬁﬂrﬁﬁrﬂ{@? H-Zdtperaphenyl Fshenyl-&-[(19);2-aethoixyi Inmethiyletlamny]-
beng Pl P Rk cafiPoif o84 or “such treatpent. 16 A

R i e e e e
bengoylamiag } 3rpyaidinecisebasylicheilms 1 to 8, or salt, solvate
6-{é’-'i(zﬁ'i3&%&%91-2-pheny1ethoxy]-5-[(13)-2-methoxy-1-methylethoxy]-benzoylamino}
-3-pyridine carboxylic acid; and

6-{3-[(1S)-1-methyl-2-{2-chlorophenyl }ethoxy]-5-[(1S)-2-methoxy-1 -methylethoxy]-
benzoylamino }-3-pyridine carboxylic acid,;

6-{3-[(1S)-1-methyl-2-{3,5-difluorophenyl }ethoxy]-5-[(1 S)-2-methoxy-1-methylethoxy]-
benzoylamino }-3-pyridine carboxylic acid,;

6-{3-[(1S)-1-methyl-2-{3-fluorophenyl }ethoxy]-5-[(1 S)-2-methoxy-1-methylethoxy]-
benzoylamino }-3-pyridine carboxylic acid;
6-{3-[(15)-1-methyl-2-(5-methylthiophen-2-yl)ethoxy]-5-[(1S)-2-methoxy-
1-methylethoxy]-benzoylamino}-3-pyridine carboxylic acid,;

6-{3-[(1S)-1-methyl-2-{3-methoxyphenyl }ethoxy]-5-[(1S)-2-methoxy-1 -methylethoxy]-
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thereof, to a mammal in need of such treatnent. 17. A
process for the preparation of a conpound of Fornula

W@ bjosasisel aimed in Caiml, a salt, pro-drug OPCHGBIWHO04579
t hereof which conprises: (a)-sgaction of an acid of
Formul a QHa) or activated derivative thereof with a

: ; :1.R1L OH HN// OP1 F | a
bergz%m)a%w}-s’-fpgﬁgm@o&ﬂic%d, r or mu

a) Formul I Hb ereiln P1L is Hor a protecting

0-{GFlOL): 1-oreth(yb-R- {dempihgipheiyl pith@dy]-3-[¢ IBIPDHRehox - IERE Y] cth ok y]-
c),. Rl Formula ( c) wherein Pl is a protecting group;
bef%yl@@nq}e%\-@fm@ﬁeéﬁr axyisrasslind of Fornula (Did) with a

' . F I d
O e L P o Ay ey L i s Heghony-
berzohiythinndy3-pgridiup caboxddiciagid hydroxyl group and X2 is a
aving gro and wherein 1 is a protecting group; or

|l e up,

6‘{?C[f1Sr)e]aﬁﬂhdhgdﬁ‘cﬂil%@ﬁmu;hﬁl)@hoﬁdfﬁ‘r[ﬂl&)-Z-Dldﬂ)owI—tr:ce;ahylethoxy]—
8;'!(1 =Qr ) 1 0).. Rl A X3 FT Fornmula (Dl

beﬁ%gggrm aci(?zbﬁ’?&ﬁgger‘rgf)ry?&%ﬁds a leaving group and X is a
or dwall; proydrug o Bdlvate thededfs a hydroxyl group and X4 is a

| eavi ng group; or
9. A pharmaceutical composition comprising a compound of Formula (I) as claimed in
any one of Claims 1 to 8, or a salt, solvate or prodrug thereof, together with a

pharmaceutically-acceptable diluent or carrier.

10. A compound of Formula (I), as claimed in any one of Claims 1 to 8, or a salt, solvate

or prodrug thereof, for use as a medicament.

11. A compound of Formula (I), as claimed in any one of Claims 1 to 8, or a salt, solvate
or prodrug thereof, for use in the preparation of a medicament for treatment of a disease

mediated through GLK, in particular type 2 diabetes.

12. " A method of treating GLK mediated diseases, especially diabetes, by administering an
effective amount of a compound of Formula (), as claimed in any one of Claims 1 to 8, or a

salt, solvate or prodrug thereof, to a mammal in need of such treatment.

13. The use of a compound of Formula (1), as claimed in any one of Claims 1 to 8, or salt,
solvate or pro-drug thereof, in the preparation of a medicament for use in the combined
treatment or prevention of diabetes and obesity.

14. The use of a compound of Formula (I), as claimed in any one of Claims 1 to 8, or salt,
solvate or pro-drug thereof, in the preparation of a medicament for use in the treatment or

prevention of obesity.



(e) reaction of a conpound of Fornmula ( ) with a

conpound of Formula (IH ), NH , X0 Formula (Dl h)
wo-oroskeo( 1 ffi); wherein X5 is a |eaving groupP@EGB2004/004579

wherein Pl is Hor a protecténg group; and thereafter,

i f necessary: i) converti ng a conpound of Formula (I)

15. Ippgs?@g{l]lga ggrrgtpg ﬁtg'ggmpg r?atplgpm@o&eﬂ yS%-{c&dml%ﬁ;eg dnﬁlgist%ﬂ}{g an
effecstﬂ)e\éﬁ{o%n{ bel &Qﬁpound of Formula (I), as claimed in any one of C1a1ms 1to 8, or

salt, solvate or pro-drug thereof, to a mammal in need of such treatment.

5 16. A method for the treatment of obesity by administering an effective amount of a
compound of Formula (I), as claimed in any one of Claims 1 to 8, or salt, solvate or pro-drug

thereof, to a mammal in need of such treatment.

17. A process for the preparation of a compound of Formula (I) as claimed in Claim 1, a
10 salt, pro-drug or solvate thereof which comprises:
(a) reaction of an acid of Formula (IIa) or activated derivative thereof with a compound of

Formula (IITb),
R
Wo
2 — 0
R OH N
N/ “op'
~ 0 O N
O/\(
Formula (IITa) Formula (IlIb),

15 wherein P! is H or a protecting group; or

(b) de-protection of a compound of Formula (Ilc),

R1
Ows O
R N/~
\—/ To-F
\o/\(o O
Formula (Ic)

wherein P! is a protecting group; or

20 (c) reaction of a compound of Formula (IIId) with a compound of Formula (IITe),



WO 2005/044801 PCT/GB2004/004579

R
N/ o-F'
5 N
X O
Formula (ITId) Formula (Ile)

wherein X" is a leaving group and X2 is a hydroxyl group or X" is a hydroxyl group and X? is
a leaving group, and wherein P! is a protecting group; or

5 (d) reaction of a compound of Formula (IIIf) with a compound of Formula (IIIg)
3
1 H — O
R N
\ \ /" SoH
X o N
R2 ~ /\( O

Formula (IIIf) Formula (Illg)

O

wherein X? is a leaving group and X*isa hydroxyl group or X*is a hydroxyl group and X* is
a leaving group; or

10 (e) reaction of a compound of Formula (IlTh) with a compound of Formula (IIIi),

R1

W 0
2 — 0
R Q\WNHZ Ve
5 I \—/ TOF
Formula (TTh) Formula (I1I1);
wherein X’ is a leaving group and wherein P' is H or a protecting group;
and thereafter, if necessary:

15 1) converting a compound of Formula (I) into another compound of Formula (I);

ii) removing any protecting groups;

iii) forming a salt, pro-drug or solvate thereof.

20



