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WD 2008/ 050101 PCT/ GB2007/ 004018 -1 CHEM CAL
COVPOUNDS The present invention relates to a group of
whemsoyiionm no het erocyclyl conmpounds which nBgT/IB82007/004018
useful in the treatnment or prevention of a disease or
medi cal condition nediated 5 through gl ucokinase (G.K
or &K), leading to a decreased glucose threshold for
insulin secretion. In addi_jion the conpounds are
predicted to | ower bl ood glucose by increasing
hepati c gl ucose uptake. Such conpounds may have
utility in the tregipmica®fconpROBNYsAbet es  and
obesity. The inventron also relfates to pharmaceutica
conpositions conprising said conpounds and to nethods
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reduce ctivity observed in MODY-
MO[&’F ?rﬂ)@%l?%%femﬂg&m @efgthe shichslizgionn pethithe p&p%réas and liver [5].
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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
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-2 nmedi ated through a fructose induced increase in

cytosolic GK activity in the hepatocyte by the
wore@lamiism descri bed bel ow [ 13]. Hepati c GLK artT/GBR007/004018

is inhibited through association with GLK regul atory

protein (GLKRP). The GLK/ GLKRP conplex is stabilised

by fructose-6-phosphate (F6P) binding to 5 the G.KRP

and destabilised by displagenent of this sugar

phosphate by fructose- 1 -phosphate (F1 P). F 1 Pis

generated by fructoki nase nedi ated phosphoryl ati on of

medﬁé@tth?cfu&h £ IR 1008 BrducddRR &MY Bdykasoli EEKKEMRE, manghepytocyte by
integrity and hepatic GLK activity is regulated in a
the meehtanisti dsaeiitied belepdhdlent manner as F6P i s doni nant in
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expn%e s E%K B QE LbRn& & CFLI@@ chiReb bR, PecPGLKNRIABEM i glated

in treating Type 2 diabetes as this disease
extenssreb’hby thetamailabiily byitsgabutatd, glicefioy Sowd mn1¢quie§ aay gpiiyage GLK

e

commfundishEe bredlctbdttb\ ammulateugutqyosettaﬂnsatm in hethrtbeglweaamdathe pdncreas
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and have heen as unEd to be.t al e-sensin
diseage @r%ﬁ‘@%tewe@ﬁﬂy eChe Hy998¢ M}Sﬁ?ﬁ&l@ﬁﬁ% USEPS ei t %er

I NGLR GEdRY an@Ed K £ cHMmSI@@&%ﬁesbéﬂ AmdiAés hagp6ethalamus, a
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regiqnen thsrfsaintlent ésclppertan él‘h@é §eg,'uﬁ1t1@p QEeseey hadanss anq the conirof of food
mtak%ﬁi £¢51 >fﬁesg %Fli}o}({;%rﬁa% Yeell fsh(gﬁpt%téxgre%q&e&?&%ﬂ hAgasRl |y

ced no obesity [2
neurbpeptidesd i 090 Y rand beve been qslsmv;d ﬁom\eljlg,q gncase-sepisipgagwrones within
o el PR A2 1 o
conc3ftfatioh[ 160N, 2As22]. il"he/ahlhlfytwﬁﬂmsﬁ ne(mforgls tecos® @aﬂgg% @8@2&@56

oS P o TR BB >
28]. gﬁfﬂ&ieﬁébﬁﬁ/%ﬁ@l@ﬁlﬁr @) Gelifsionl drgyhedons ﬁlak@ub’s ﬂﬁt arv abmpaltlmay
1nh11p1%és? chgtlllté{(glggeg ?stltrgulgtg Eo%lgaqta{; @ea?ngra%?é% ggk (Sjln C(O)I%{F?g{ icv infusion

of gfﬂl}f&@tsﬁl?dr@s@éscfe&ﬁﬁ§8tlﬁ Wik sn@ risledulld YcivabrsoY ﬁfiﬂ{gﬂnﬁi d&rease
to the effects e same conpounds 30 actin

food iptalse anghei¢isht gebribroagls confralrffesiaiondildy Fhaieferce CEK ativators may
o EEAPHETE Bl 2 i s
The ﬂmpc&hrﬂaraic effBita el be ydditivear getergisic th dreaiiietts ofithp sarhe compounds
acting 1nk€he Fer 80 ncgor pancreasyl}l 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).
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WO 2008/ 050101 PCT/ GB2007/004018 -3 GLK is also
expressed in specific entero-endocrine cells where it

wo go08@bileved to control the gl ucose sensiti vePCT/GB2007/004018
secretion of the incretin peptides AP
(gl ucose-dependent insulinotropic polypeptide) and
GLP- 1 (d ucagon-Li ke Peptide- 1) fromgut K-cells and
L-cells respectively (32.433, 34). Therefore, small
nol ecul e activators of GLK may have additi onal
beneficial 5 effects on insulin secretion, b-cell

f lHLCK is%‘so%&?re%‘éﬁ‘iﬂ %@&ﬁ@ Rete RPN oWRIcTRIls RBerd itGORE R0 €Bntrol
stimul a A.P-1 secretion fromthese

the glemse censtivdlowrdtion of e lscreumpe\m@@/%@2(9@0%&6mw4a92&130ﬁ0pw
polyp%g%?&e? %‘% %i%g} &ﬁ%ﬁf LLREDEM de@h %ﬂpélt KRR AR E%ell@fe@pectlvely

| hase ctivator he nmechani sm y
(32, 38hB4)h Thuefore smpb nmdsutectctivaere of GLK may lzayg eddjdenabieneficial

e RS LSS o SR SRR i enc o
st1md(lj>c{tfh§lﬂfIP Ia@?GLﬁhl $bretion frohnhdss emefgnsejﬂedmemehla: ally - see
etails of the Vi escr i ei na
Cambaiiags som Gk RETEh e SR e R BpB g Founas
are dBNCFBEE ds Y RbKiIRY aBatord i The GheShditisrh B imBichistich dogounds activate
interaction of GLKRP with GLK. Further G_K acti vat

GLKHaigssesseskhy measuiingibg dirpet o o ich sempainds i1} 1 assdy 0 W ich GLK
aCthRJ{] ﬁrl h{@&ﬁt@f&bgﬁodﬁg&h &hichif @h Qs'sééé%areﬁ %ﬁﬁ&lﬂ§ aRdetR MR Af the

onam Ivatives, Novo 15 Nord
in vzmes@ame@ma heieimafibr @pﬁmnwds @éﬂxe\p@ﬁswésvenmlﬁay activate GLK

d1rec@Io HEI&W édtlvﬁtoeg}e[f ﬁ&%l&]ﬁgoélgﬁltergémn&?@%&yﬁgﬁﬁgna

a p]mrtheﬁGLKimcmmdm haveWReB AG00R6in FéQ03/05d88 tsubstuipd of

shengaer e &ogon RO0R ey HE o st o B s R iy faives, Novo

Nordidk, 8 0800401248 BBy 1tABbyd BerNatbar NoWINS/dRkE add in WO03/080585
descri bes conpounds of the 20 Formula (A): H N-R3

(amingrsnybsiiiafed l}ff?ykaﬁi)mohﬁﬁé‘?"é(?]ﬁs REYY- 4 phenyl or a

SUB§H infebtlaBnd ﬁf)ﬁfcﬁﬁd’lﬂ“ EmBhAO03Nm0267 @@Eﬂﬂ%k{ gk pg behzoyl
substituted pyridyl. 25 Internatjonal 1ol ication

amingfpy o/ camexE acilsmhigh are adtiveisessoidbmsssyme glugpkingse P RK).
9ERGL ﬂtxl-: atﬁmﬁf"%ﬁp atl‘a NuARRE VV'@??/()H’@ d db%rlwyﬁ%f the

wherein IS an substituted) alkyl
Fornatln€Xx): and R2 i s (substltut ed) phenoxy. W have

surprisingly found a small group of conpounds,
generally a sel ected H

N——p3
R
(R co

(R?),
A
wherein R® is a phenyl or a substituted heterocycle other than a carboxylic acid substituted
pyridyl.

International application W02004/076420 (Banyu) describes compounds which are
generally a subset of those described in W003/015774, wherein for example R'is an
(substituted) alkyl ether and R? is (substituted) phenoxy.

We have surprisingly found a small group of compounds, generally a selected

subgroup of those described in WO 03/015774, which have generally superior potency for the
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subgroup of those described in WO 03/015774, which
have generally superior potency for the WO 2008/ 050101
weANsE@BA007/ 004018 -4 GLK enzynme, and nore  PCT/GB2007/004018
advant ageous physi cal properties, including, for
exanpl e, higher aqueous solubility, higher ‘
perneability, and/or |ower plasma protein binding.
Consequently, such conpougpds having a bal ance of
these properties would be expected to display higher
pl asma free drug | evels and superior in vivo efficacy
h
GLK @B%ﬁ{/ C?IBOI%%’%{/#%&@ gﬁ ﬁle_%}pgcr?ﬂgatteg Q%gg%lgg 3o 8m dgf%y igher
aquecan dmmhgi htgb&eaepn@fonlitne and/phsvest plasma hlfoéengb@dupg onsequently,
oun woul.d r
soch G PRy el FrRBEL Rl RIS BB Rl Bl Blaber
plasnﬁtlﬂdeabth@effﬂi andsmm:rmrhmavb effzhogeafter oral pcsaimtdletennmﬁd dor

exanmpl; DY HIY £ OO BT SoRTEREC VAT SO HlEre

Theréf@i‘éQhﬁrs %Mu@ ofBdrARRhiLwRNabt bgsecrRAM plovide )slhpéhblyoral exposure ata
profil The conpounds of 10 theﬂ%nventlon na

lowerrdpse a%%'éwbblae %tl@ﬂ%f&y AP 1B forage Bt s Heiment g e Xi‘:‘%ﬂon ofa

dlseaE’er GREEd L8 SorddBion HLBALd BRAREOXE) FamchRbre! AY QbthFdngs of the
toxicity profil es and/or Favourable net abol i ¢ profiles

inverition negrhous fagerabip mistabelireprofier arder toueiEy Broklssviheicamppends of

the 1r$zﬁ}1t’10nal§i%yy\§ a8 sﬁ&ﬂ%ﬁ%ﬁ%ﬁg ah@/gpadvgnt%oupﬁl{eﬂljcgﬁﬁ erties (as

ng t st aspect [ nven I on
descﬂilhadrabo‘}'es apd/ovirdedabde ©BITHED umﬁk@fand/bs ool aefabplic olles in

com]:fapa(m ‘(J]:[l} Eéj:fi(ﬁk?lac@ﬁaori ]%qcér@ V\A’%ﬁ a alaﬁ wllé)l]r 5%1 %EAFE&%%Q in WO

03/05770r 6-nmenbered, C-linked heteroaryl ring contalnlng
a nitrogen atomin the 2- position relative to
At e sgen e STARGH S4B PO Gt PRSP gbound of
FornfPf drpnal Iy 1 or 2 further ring heteroatons
i ndependently selected fromO, N and S; which ring is
optionally substit it ed on any nltrogen atom (provi ded
it is not therehy s
sel ected from R7 adhd/ gr
atons by a substituent i
R6; Ring Ais selected fr

wher ei n when Rlng ',pbenyl it is

@
wherein:
R! is selected from (1-4C)alkyl and (3-6C)cycloalkyl;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position relative to the amide nitrogen to which the ring is attached and optionally 1 or 2
further ring heteroatoms independently selected from O, N and S; which ring is optionally
substituted on any nitrogen atom (provided it is not thereby quaternised) by a substituent
selected from R’ and/or on 1 or 2 available carbon atoms by a substituent independently
selected from R®;
Ring A is selected from phenyl, HET-2 and HET-3; wherein when Ring A is phenyl it is
substituted by R? and optionally further substituted by a group selected from R®;
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substituted by R2 and optionally further substituted
by a group selected from R3; WO 2008/ 050101
wEIBEBA00D7/ 004018 -5 R2 is selected from - C(E)NMBRBERD7/004018
SOpR4, and - SO2NRAR5; R3 is selected from hal o,
met hyl and trifluoronethyl; R4 is selected from
hydr ogen, (1-4C)al kyl [optionally substituted by 1 or
2 substituents independenkly sel ected from HET-5,
-ORS, -S02R5, (3-6C)cycloal kyl (optionally substituted
5wth 1l group sel ected from R15) and - C(O) NR5R5],

R is(sé]eé@f}b{ Q@kﬁé% PN WEMpeRFtuted with 1 group
ected fro d HET-5; HET-5 is a 4-, 5- or
R’ ISGelnﬁntbﬁfDmdlaloc}neﬂwlMdtrlﬂk@‘dmh‘@vbr ocyclyl ring

*is sgllegétgc? ﬂ 1[111911|y%rog 1, (}34%?] ékdyé [&%%ﬁélgf*&tﬂ W @%F%S&Bts é%lre]nts

mdemﬂmhyab]leyted romriépT-ac e@R%yS@zRSQ(s@c)cyclmm m@pmny sabstituted

i R BB LR AGPNE) oG BN (AN e

w1thQF§ranJb@1ebﬁéd$ﬂcbhﬁR55)aﬂd&i‘E"DB an avai | abI e carbon or

It t b Kk bstit t
HET sy gefi omierste B g Mo Beterpdy ol AnpsonigBinep. - or 4
heteﬁ%ﬁoﬁmsﬁlﬂﬁpéﬂ&ﬁt@}g%c%‘?ﬁﬁ 0, Nhihg B, Whayinar-e et ¢graghed obasmally

7 nembered 15 saturated or partially

be rqph@@d lmsr at @) hend méeseén 4/ 5ulphug @tonblattheohfé?rpngca%ﬂ{l%mﬁy Agfiopally
be O)%HIS%d {olﬁrg(bz or S te s lﬁ@ \@‘gﬁ h ihdl s%?ﬁléﬂa'llg ?uﬂl\slﬁgukégeoél’ dnakhin@le

ected from
carbMerretrogea atcfﬁh-[ﬁy 1 gr 2(b4Chikydpibsteantsy be repl aced by a

. -C(,O e nasulphur atomin the ring may
R 1501&11‘3&% @%@ ﬁ% ‘dised to a S(O or S(O2 group; which
or ring is opt| onally substituted on an avail abl e carbon
mb bstituents.i endent el eGt.e
R s Biogingry i it Ao ihRe R £t R 85y membered

satuf@tHaSk birdeIy useheatEitbidrs@alyRAng, optibklig I&dnt%uigdg&ﬂl‘feﬂher
with the nitrogen atomto whjc

s e e & fisGraspdets e lsgpd o g ard S

whei'éﬂ?é‘t(’sﬁ heh S RN ¥d replaldl byaPIG(ONant YvheRM Sdulpigatbm in
furt her’ Frogen atom (in addition to the |inking N

the zintgyngyy, ommaléf be exidigydzo a (ALY KQr sp; Siahiripgigoptionally

(S | fr R8
s RS Do S0 e PRk pOBLIRUY e o
and/sebrem sdilille nittogelr gy by mulbﬂ}'ﬂtueahstld@wddrormR on an

o Be R PO B v i gra S o610 membered
blcyhﬁﬂiem@‘téd oA@ra;Illlwdnsat(uihted(B):ﬂfdcwﬂyKﬂng, 4ﬁ)cmlal{ybqntalnlng 1 further

n1trc(gfn ‘&}%ﬁn& 5‘]“%&1‘?‘%@% 1;% lﬁé ongn\gflerelgl éﬁ)- grox}/p dan optionally be

replﬁ’deﬁ by4ACrabkydvmioh e & OFL@@M& ¥hbstieddh atn%vhifed;&ﬂ%ﬂdﬁniyl ly
selected from (1-4C) a hydr oxy( 1-4QC)

I
subgtifuentyelaciedsiyqm bydryy. g thl and halo, or on an avallgale nitrogen atom by
methyl;

R® is independently selected from (1-4C)alkyl, halo, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-
4C)alkyl, (1-4C)alkylS(0)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl and
di(1-4C)alkylamino(1-4C)alkyl;

R’ is independently selected from (1-4C)alkyl, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl,
(1-4C)alkylS(O)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl and di(1-
4C)alkylamino(1-4C)alkyl;
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(1-40) al kyl S(O p(1-4C) al kyl, am no(1-4C)al kyl,
(1-4C) al kyl am no(1-4C)al kyl and di (1 40
wa@bdoglosomno( 1- 4C) al kyl ; WO 2008/ 050101 PCT/GB2007/004018
PCT/ GB2007/ 004018 -6 R8 is selected from hydroxy,
(1-40) al koxy, (1-4C)al kyl, am nocarbonyl, (1-
4C) al kyl am nocar bonyl , di (1-4C) al kyl am nocar bonyl ,
(1-4Q) al kyl am no, di (1-4QC)alkyl am no,
(1-40) al koxy(1-4C)al kyl, hydroxy(1-4C)al kyl and
-S(O p(l-4Calkyl; RO is selected from (1-4C)alkyl,

Bis i% Qc{ﬁﬁ@cﬁbky '(1b4@5911§&93(21t1192¥1ky1|, £rilun%carbony1 -

nocar C a | am nocar on

AC)alksnyedreong{ LA @Wmm@mﬂy@i C)alkylamiap, Ak hAC)aliytamin,
Q I d
(4G FBLACHTT 5oy TR Eal S0 SepligEper @
R’ is kelt@ekdah orrsC)ammece(mMCIasﬂqé,edrmnmoadmhylom 0, S and N
. tjt

soylfylaiigsnBihy il el AR 8 Ranfiord! aCEpRSo-
4c)aﬂ(yrgdae43(@)ﬂ,p1snc}au¢yed on 1 or 2 available 10 carbon

a substituent independent I y. sel ected from R3

by
HETa'Zn‘éIF St oty maganbgyes heleBasY L ingy SHERING { AP RR ARG

1ndeﬂ%ﬁ§en¥l%§51@&é’d AMAICE S HRa 86 wHih @S Bﬁfstlﬁltéﬁ% afQv&ARbRGarbon
from is selected from 1-40) a

atom(bya@@wmb@llq@wd fromy Br6RY (S PPH®) V@Iher E@SH‘@)E‘&I RGf Cpvailable
carbc?m%t%%% ?(%'bgt&rp onycfé@tﬁ‘llehtﬁy gelec{%ﬁrﬁ%}ﬂ R® AQ%r on an available nitrogen

HET-3 Is a fused blga/c I C glng
atomgpwiskdl ofis fic ety quBte@isedbyvhebsiitner selected RIMA 1s

di rectly attached e 4 inki
R GG A5 1oLl DR BT BT B
4C)a(1@lnt-e(®1)(ng?)hlky2 benzy3, aInéI(BﬁG}aﬂlqﬁsmlfmg;deﬁendent Iy
sel ecte rom S rqyided there are no 0-0,
HETQ ’SaéFse% EVESRS qyﬁteﬁfgf?rﬂﬁr’ga) Oé/\%ger ein Ring Bis
wher@RB Rnatihy isSdiRsdy dtticRall 16 theAkin dxk g@edlord aedRbg Bis phenyl or is
substituent selected fraom Rll and/ or on any avaliab

2 5- er BEmbaEd Aetparyl Hhs consHnEE il + 1t RetFTARieE HYERRTdgtly toledted

fromS@ |1~@§ﬁae§l (Jr&%@d tgge BleZno (Rl SL$ of OdeRpaspnhé Mn el ected
4C) al kyl', hydr oxy(1-4C)al kyl, (1-4 al koxy/( 1-
whem:@) l&ﬂngﬂ is olqtygnqld}) sbeijiusd oppay niope K9m, 'by a substituent selécted from

R11 glﬁ}(ogglaésy Q{g;f; Bail%(n Laﬁgé atﬁlg))bgl %:Zasm)%{ﬂ%'é _Iséhgaeﬁlallﬁéhﬂy selected from

;1 ndependent ly selected from (1-4C)al kyl, hal o,

hyd | K I
DA S o S KGR R Ao
4C a(uayl i(%)&l&la(o)pgem)m)ynlamwfq 4C)aékyll_,|E(_|I-iC)alch%l_la_tmino(l-4C)a51kyl,

al Ky yl an is a
dl(l?ﬁ‘lc Eﬂkﬂ%fﬁ'é‘éﬁ ‘L&nféyg%n]d@al nked unsubstituted heteroaryl
R" f%'lﬁlgp&ﬂ@ﬁtﬁi' Rleo@d ¥ron2(1ar0)a1§yr h46, Hifﬁfcﬁl_’ygaét@i)ﬁﬁcyl (1- 4C)alkoxy(1—
i ndepen entI sel ecte

PEUALR T R EACA LIRS T N R S
di(lﬁl%%lﬁylgnhﬂlg(llc*’fC)%lk?f amdl HiETY,

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

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

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

oxidised and wherein Ring C is optionally substituted on any nitrogen atom by a substituent
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30 hetereoatons independently selected fromO, S and N
(provided that there are no 0-0, S0 or S-S bonds
waowdokiosoidhe ring), wherein any ring carbon or BCI/GBR007/004018
atom may optionally be oxidised and wherein Ring Cis
optionally substituted on any nitrogen atomby a
substituent WO 2008/ 050101 PCT/ GB2007/004018 -7
sel ected from R13 and/or of_any avail abl e carbon atom
by 1 or 2 substituents independently selected from
R14; R13 is selected from (1-4C)allryl
selectbB B €Y Gh @8 dVdny aPAREM! carboR ufb BY K¥} T aldamiplts inddpendenily
4C) al kyl sul phonyl, hydroxy(1-4C)al kyl and
selected fip@) Ri'koxy(1- 4C) al kyl ; 5 Rl4is sel ected from
13 (1 3 C , ) rexy,
sl skl b in Db dnory,

ntl'y sel ecte
4C)a1(<5llsuﬂlﬁl)(aiykyxlydrohy(df@%‘lmm@hlﬁl@ﬂlkmﬂ-@anky; ni sOor 1;

4. P 4S (i.ndepe £l eac C ; )
Rl e AGPSRIBRYN oA G080 o B g B
R i ih@dpendentlp s@vdteiction (Icotmtityh hydfoxFdr4@)kky dnd)hydro;1 0 H

. RNN- HET-1 0 A ~O(Il) wherein: RL is selected
nis Orqrdpm (1- 4C) al kyl and (3-6C)cycloal kyl; 15 HET-1 is a
p is (RdefdhdSnyRABRK @6suriendd) Okes: het eroaryl ring contai ni ng

a nitrogen atomin the 2- position relative to the
or a sgltithgseodi t rogen to which the ring is attached and

oRk! i ' 18&f LERHoAP of Formula (I1):

o é‘%@%%%%?%ﬂ*&??ﬁ%ﬁ’“? e o i Aot o g (1

optionally substityted on any nitrogen atom (provi ded

it is not therehy [ 1psti t uent

sel ected from abl e carbon

atons by a substit sel ected. from

R6; Ring Ais phenyl, S RZ and optionally
further substitut e/aogr oup selected fromR3; R2

is selected fromd RAR5, SOpR4, and - SO2NR4R5; R3
Is selected fromhatey nethyl and trifluoronethyl;

()
wherein:
R! is selected from (1-4C)alkyl and (3-6C)cycloalkyl;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position relative to the amide nitrogen to which the ring is attached and optionally 1 or 2
further ring heteroatoms independently selected from O, N and S; which ring is optionally
substituted on any nitrogen atom (provided it is not thereby quaternised) by a substituent
selected from R’ and/or on 1 or 2 available carbon atoms by a substituent independently
selected from R6;
Ring A is phenyl, substituted by R? and optionally further substituted by a group selected
from R®;
R? is selected from —C(O)NR*R®, SOpR?, and -SO,NR'R’;
R? is selected from halo, methyl and trifluoromethyl;
R* is selected from hydrogen, (1-4C)alkyl [optionally substituted by 1 or 2 substituents
independently selected from HET-5, -OR’, -SO;R®, (3-6C)cycloalkyl (optionally substituted
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25 R4 is selected from hydrogen, (1-4C)alkyl
[optionally substituted by 1 or 2 substituents

w0 paspsndent |y sel ected from HET-5, -ORS, - SO2R5I/GB2007/004018
(3-6C) cycl oal kyl (optionally substituted WO
2008/ 050101 PCT/ GB2007/ 004018 -8 with 1 group
sel ected from R15) and -C(O NR5R5], (3-6C)cycl oal kyl
(optionally substituted wgth 1 group selected from
R15) and HET-5; HET-5 is a 4-, 5- or 6-nenbered, C or
N-1inked heterocyclyl ring containing 1, 2, 3 or 4

with \?\%&&%‘%@k&@& sbRdePeRd e@(cmeSRﬁe@t&@bcmmﬁ (oﬂﬂoﬁ'ﬁgf s§bst1tuted
ina - oup can opt’ion 5 be repl aced by
with 4 grapGlected & &vf%)emélHETéisul phur at om in the

HETES? s 22400)0% %l 5 (f‘nernllb%\%"c]l??%m?@ t}%ﬁ%ﬁiﬂe&%&)&%ﬁfx@ l:ochec‘ m‘h t1 ;‘zt %894

heteroftomn nai«:mdda]htlyeselecad ffrom @y N and Spsghmelataeﬁﬂb)grdumn Dptionally

o TN WY TN A —

be oflliEdDGRIB(BY 6NS(09, Woirs thiChﬁyngﬁE eptidrialig hiedtifuted nan 4vdiablE
menbered saturated or | |y unsaturated

carbeeraliigegeR pipm by hgt 2 Gp%@aﬁa ?@S@Bﬁt Sining 1 or 2

R isTiatRes ef@peat oms (in addition to the linking N
IS}H, OE |(r)1rdde1pecﬁdeﬁltly selected from0O, Nand S, wherein

or a -CH2 group can optionally be replaced by a -C(O) -

4 [
R alg(f' '}Hgé;}. A tf?théﬂ tzg?%; at@ﬁﬁ’%&l% th a% %lt&g & rn?thﬁl gt@?g{elrﬁbered
satunaptl |oopatlhljly mﬁamwmltlletemcef gllyblnn@ np‘aomil}/ amt@nma lso@ fathem

heterg%tg}ng in aﬁdﬁlﬁg ?o tlht Fjlnlg %8%)%9{141%1157 &8& Egmfd ?\FAIB%

aval ro e a substrtuent ’
whe@l £C1HRd gfoup varRSjtionallyRsk rapﬂdceﬂﬁ)ytao@é@h end wihtdeintasalphur atom in

rogen, at whi ch y are attached form a_ .6-
the g OB O eRise R 1 s - o B ey e Sedhipaal i
subshiter GG ¥ilabld daghon @Rink B AL ¥ s@Rftudhtd indigpchdéntlytsbREted from R®
nltrogen atom (in addition to the I|nk| ng N ato

m,
and/Qyay a8y 3yadableBrog eI by éﬁuQ§BWFBW§S eplpd FeM B oF ep| aced
R* aRY R&¢oxbth D with B nfikdekd B:gm' t8 whRthi ROk Yttt HEB ol Wicerh Bnbered

an avail abl e carbon by 1 substituent selected from
blcyhlmram@ted maﬁwllyaln%ﬁnﬁaﬂe@ hetgrocysiylgingaoriionalbi enifining § &nther

[
B e o e VSRS oL Sy o
replab€) by kyC(O)¢; IvieD) mgqy bBi@ply &ub.‘,m)l&ldk)yllap avallable carbon by 1
1 no(1-4C).al kyl m no(1-4C 2
Subsgﬁ}f&t- S%%ftggﬁw%d?? 10§ 8’ aﬁﬂémﬁ% T8 4VRdfe pe nge%t Hork By
metlg@] ected from (1-4C) al kyl, hydr oxy(1-40C) al kyl ,

(1-40) al kox -4 yl -4C) al kyl S( -40) al kyl |
o et o D bt bR AR A9 -
40)41@1 @sz‘»mms@%@ -@Mykwmllldﬁlﬂc?aﬂkﬁetm(t:)adcyidhﬁma 4C)alky1 and

4y al koxy, (1-4C)alkyl, am nocarbonyl, (1
dl(l C)alkylamlno(l 4C)a kyl;

7 is independently selected from (1-4C)alkyl, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl,
(1-4C)alkyIS(O)p(l-4C)a1ky1, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl and di(1-
4C)alkylamino(1-4C)alkyl,

R% is selected from hydroxy, (1-4C)alkoxy, (1-4C)alkyl, aminocarbonyl, (1-
4C)alkylaminocarbonyl, di(1-4C)alkylaminocarbonyl, (1-4C)alkylamino, di(1-4C)alkylamino,
(1-4C)alkoxy(1-4C)alkyl, hydroxy(1-4C)alkyl and —S(O)p(1-4C)alkyl,
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30 4C) al kyl am nocar bonyl, di (1-4C)al kyl am nocar bonyl ,
(1-4C) al kyl am no, di (1-4C) al kyl am no,

W@ 260805Ebkoxy( 1- 4C) al kyl , hydroxy(1-4C)al kyl amdI/GB2007/004018
-S(O p(1-4C)al kyl; WO 2008/ 050101 PCT/ GB2007/ 004018
-9 RO is selected from (1-4C)al kyl, -C(O) (1-4C)al kyl,
am nocar bonyl, (1- 4C)al kyl am nocar bonyl ,

di (1-4C)al I cyl ami nocarbonyg, (1-4C)al koxy(1-4C)alkyl,
hydroxy(1- 4C alkyl and -S (O p(1-4C)alkyl; RL5 is
i ndependently sel ected from (1-4C)al kyl,

e e T e

4C)a1kg]lamntohabmyﬂ dlqlm&)n&cvhenncagqbeml (df4Q)hléoxsr@~éﬁli)aU@ﬂ lmdéw(l-
S 0 e R nmpound of Formula (111): OOH RN
4C)a ]kly %&ng(si)p% ?(Ra 9°10 (I11) wherein: Rl is selected
R if in@spefidentiiCheddtad fran d1-4G)abG), dy diosa(1k40)alkiEaRd hyiloxg, 5-
or 6-menbered, C-linked heteroaryl ring containing a
nis 0ty ogen atomin the 2- position relative to the ani de
pis (Hﬁ&ﬂeﬁg&lﬂgtapemb@&rﬁeh&)rol ner1;s attached and optionally
or further ring heteroatons independently
orasglifeeoéd from 0, N and S; which ring is optionally

S Lﬂ:l ShathaHa80kcLHF RO Mw@ﬁtkﬁﬁﬂ&@ isHrONTHddRT QipdaRd bt FdriuRQLID):
t her eby quat erni sed by a substituent selected from

R7 and/or on 1 or 2 avai |l abl e carbon atons by a
substituent i ndeppen nt IO mR6; Ring Ais
HET-2; 20 HET- R s E'Eg yet er oar yl
ring, containi ng 1 dat oms

¥ which ring is

substituted on an avan abl e carbon atom by a

substituent sel ect ed°\f omR2, and is optionally

further substituted-en 1 or 2 avai |l abl e carbon atons

by a substituent. i ndependently sel ected from R3 and/ or

on an avail abl e nitrogen @hgm (provided it is not

t hereby quaterni sed) by a Substituent selected from
wheih0; 25 R2 is selected from-C(O NR4R5, SOpR4, and

R! is Sened Hoad (1-4C)alkyl and (3-6C)cycloalkyl;

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

position relative to the amide nitrogen to which the ring is attached and optionally 1 or 2
further ring heteroatoms independently selected from O, N and S; which ring is optionally
substituted on any nitrogen atom (provided it is not thereby quaternised) by a substituent
selected from R” and/or on 1 or 2 available carbon atoms by a substituent independently
selected from RS;

Ring A is HET-2;

HET-2 is a 5- or 6- membered heteroaryl ring, containing 1, 2 or 3 ring hetereoatoms
independently selected from O, S and N; which ring is substituted on an available carbon
atom by a substituent selected from R?, and is optionally further substituted on 1 or 2 available
carbon atoms by a substituent independently selected from R® and/or on an available nitrogen
atom (provided it is not thereby quaternised) by a substituent selected from R'?;

R? is selected from —C(O)NR4R5 , SOpRA’, and -SOZNR4R5;

R® is selected from halo, methyl and trifluoromethyl;
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R3 is selected fromhalo, nethyl and trifluoronethyl;
WD 2008/ 050101 PCT/ GB2007/ 004018 -10 R4 is selected

wo e@siobogdr ogen, (1-4C)al kyl [optionally substipct/es20y/004018
1 or 2 substituents independently selected from
HET-5, -ORS, -S02R5, (3-6C)cycloal kyl (optionally
substituted wth 1 group selected from R15) and
-C(O NRSR5], (3-6C)cycl oal k %1 (optionally substituted
with 1 group sel ected from R15) and HET-5; 5 HET-5 is
a 4-, b5- or 6 rrenbered C or N linked heterocyclyl

*is sél@cged:ﬂ ﬁ 4@)a1k:§fl prtlﬂnalﬂ%h@srti‘ﬂﬁ&d%’gﬁl or 2 substituents

I ndepen e ect'edf {om 0, S, wherein a
mdepem&@ﬂy gelm}q:d f:@m HBHt-5,010R 1, ySOBS, (aqu)g@g@u@;,(ogno@(l@)subsnmted

with ou8 6? e&ecp r?m%bgtgg ;?@)gggék b{?)%?%i@ﬂl&f go?g)ﬁ‘alfg' sﬂgstltuted

with Maka@ip sElledS’tgd ermdxif)lamaiETyS;subst ituted on an aval I abI e

rbon or roge 1, .0r 2 4C) al k
HETS 5t taeh E‘em%gr 'ﬁ*@ﬁ%%dg‘b%er%%y %’i“ﬁ & P*‘? L %P %4
heter@ﬂgmaﬁldbﬁﬁlﬁélﬁ?rselétt%@ ﬁbﬁﬁ),l'N hﬁ@l ahaadin mCHZ-\Mﬂd)upl'bah loptionally
are attached ered . saturated

be replaeqd by 4 (s atrhoes ar?é%@ﬂlb%%’i 19 fheefrgpey g s apy gptionally
be oﬁ@igéc?tb RING) dr KO gggrsw g m(tjgel y i b@ﬂltatea@ﬁlah a0dilabR

he Tinking N a i nde ctedfromO N
carbmlﬂrogrgawmeb}el or H(1- ‘E@)Z b?@@tﬁu?ﬁéﬁ optional ly be

5. Y4 O - and wherein a sul phur atomin
R 15113’8}0%&?&@39%% fonally be oxidised to a S(O or S(O?2
or group; which ring is optionally substituted on an

a on.atom.b
ot AL P BeR O uil B bbb a4 1o 7 mmbered
saturiet oo g tialiit Lﬁlﬁathnatea hﬁtd:bnﬁiybltyhﬂﬁg oﬁ‘ﬂadnmﬁy echtfining! R 2 fortheR4

and R5 taqget her tht nitr omt
heterg g ILORGAN R iE BE Sor b eaes S%‘Féiffw WS,
wheRedf 41CEH,E rolp c@%ﬁnloﬁéﬂyybeqega&ddrb@tae@(@pma whyreinyd sulphﬁgatom in

optional 'y containi ng 1 further nltrog H ato m
the ringmay GoHORYIRONIGSSH ey SO X Ny )2 Sty EHKD 5e ¢3¢0 loafﬁyup

subsﬁﬁ%d%tﬁln%gﬁlalb)é dAfbona8h B¢ €dr @Xulﬁtltu@ﬁt@ﬁdepe\f{ﬁérﬁfy deleb@d ii®m R®

optionally substituted on an avail abl e carpon by 1
and/eidysan avaidable wapgantagam by e svbslithenbaglectediopI RapH hal o, or

R* ax%] 52 (Y}en Vi ﬂg'éhgefﬂo r?%%ﬁt@%%?@ft}%% JIF &tlib?é,hedhi%ﬁn B%-1Fmembered
blcyblydsraoxgltédlexikﬁ)taﬂlkyahsau(ra‘eed@:’ratolcmolyl(rm}g, d@oaalﬂ(yycbontammg 1 further
nltroggin ate}n:dlrk%qdﬁ%n ‘g{hf i i lﬁliét"otng,ﬁ ereug I 61% 3%' can optionally be
replﬂiel(i by 4Q)é@¥)KWIﬁ<EH rﬁltglé oﬁﬁi)naﬂy kx)ﬁsutuRﬂ dn&nlandhlb}erw,ﬂmhlby 1

sel ect rom 4 r
subisaceRrrg TR s ey olppe ey by
met no( 1-40Q aI kyl, (1- 4C) al kyI am no(1-4C)al kyl and di (1

0" 4C) al kyl ami no(1-4C) a
RS is 1ndependent1)§/f selected t(rom (1- 4C)al¥y1 halo, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-

4C)alkyl, (1-4C)alkylS(0)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl and
di(1-4C)alkylamino(1-4C)alkyl;

R’ is independently selected from (1-4C)alkyl, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl,
(1-4C)alkylS(O)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl and di(1-
4C)alkylamino(1-4C)alkyl;
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WO 2008/ 050101 PCT/ GB2007/004018 -11 R8 is sel ected
from hydroxy, (1-4C)al koxy, (1 -4C) alkyl,
wapimosanbonyl , (1- 4C)al kyl am nocar bonyl , PCT/GB2007/004018
di (1-4C) al kyl am nocar bonyl, (1-4C)al kyl am no,
di (1-4C)al |l cyl am no, (1-4C)al koxy(1-4C)al kyl,
hydr oxy(1-4C)al kyl and -S(O p(1l-4Calkyl; RO is
sel ected from (1-4C) al kyl,1+L(O) (1-4C) al kyl ,
am nocar bonyl, (1 5 4C)al kyl am nocar bonyl
?};‘5(11-49 al kyl am nocar bonyl, (1-4C)al koxy(1-4C)al kyl,
R is Yl hydt &l Kbty S Aty 44mmblabonyRL0 i s
sel ect ed f¥om.}gg-4 al kgl/lsé ?%%3 CZE/C| oal ky}/llRI i .
4C)a]_hx,lg|mgy@92(rholzy@)cb k‘kﬂ)? lgm,;;@}:g] R‘@%/()(ll-c)ﬁ]éy]émﬂ% 511(1-4C)a1ky1am1n0,
) L I X ul fonyl; R15
R e R e S T
R’ is @dﬁé@b@qrﬂ(ﬂ({?hﬂwyl-c@bﬁl-Hﬁ}lﬁﬂ@&,ﬁmlnqqarb@n}’ls I or 1; pis
i ndependent a C ; r .
R S R e S RS
4C)alicgl 4nd 0B {@pdl -4Cmikyhound of Forrmula (IV): O1 0O H RN

0. N~ HET-1 5 _(J rein:; '
R ielsiieg Eom Qo hERs e B chBlries iy T FE Sy -
4C)a1‘12'§/1t, ﬁc-:(@(rbﬁtn)antﬂ, Geﬂzir}]lnlégdi(lhﬂ)_aﬂ@aﬁhfbny{l;i ng containing a
‘nitrogen atomin the 2- position relatjve tq the am de
R" isindepspdently éelvm%ﬁﬁorflﬁ%“??aﬁaii@dﬁf‘f/@c aikéﬁﬁﬁldg‘e!fhi"éﬁm ly
nisolor@t 2 20 further ring heteroatons independently
~ selécted from0, Nand S; which ring is optionally
p is (Bderenilentlyed eash osewyrens®) DohehZ:at om (provided it is not
oras%{[ﬁﬁe‘f‘ - quaternised) by a substituent selected from
and/or on 1 or 2 avail able carbon atons b%/ a
s ubshotherewspect nbibp envdaivnl there ssgiredtedia ¢anappumbol egmulg (IV):
i ndependent |y sel ecged from (1-4C)al kyl, halo,
4

hydr oxy(1-4C) al kyl, {(1-4C) al koxy(1 25 4C) al kyl ,
(1-4C) al kyl S(Om(1- am Ao( H4cSnal kyl ,
(1-4C) al kyl ani no(1\4C)al nd N~

di (1-4C) al kyl am no('I-4Q) ;

0O

e

av)
wherein:
R! is selected from (1-4C)alkyl and (3-6C)cycloalkyl;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position relative to the amide nitrogen to which the ring is attached and optionally 1 or 2
further ring heteroatoms independently selected from O, N and S; which ring is optionally
substituted on any nitrogen atom (provided it is not thereby quaternised) by a substituent
selected from R’ and/or on 1 or 2 available carbon atoms by a substituent independently
selected from R;
R® is independently selected from (1-4C)alkyl, halo, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-
4C)alkyl, (1-4C)alkylS(O)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl and
di(1-4C)alkylamino(1-4C)alkyl;
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WO 2008/ 050101 PCT/ GB2007/004018 -12 R7 is
i ndependently sel ected from (1-4C)al kyl,
whyasoso(l- 4C) al kyl, (1-4C)al koxy(1-4C)al kyl, PCT/GB2007/004018
(1-4C) al kyl S(O) p(1-4C) al kyl, am no(1-4C)al kyl,
(1-4C) al kyl am no(1-4C)al kyl and di (1-
4C) al kyl am no(1-4Cal kyl; Ring Ais HET-3; 5 HET-3 is
a fused bicyclic ring systegmof fornmula -B-C, wherein
Bis aring directly attached to the |inking oxygen
atomand Ring B is phenyl or is a 5- or 6-menbered

7is 'ﬂﬁl%ﬁe"naaﬁw serebte@ f&ﬂf(?am)hmgl flydraxyQ1-48)aiet &1l el glksxy(1-4C)alkyl,
i ndependent|y sel ec

(opesgendzrtly selected (1ome, Ngnd < (p RS G i1

is optionally substituted on any
4C)a ?Engﬂ a%%%@’by a substituent selected from 10 Rl
ngaénxd/ﬁHT an any avail abl e carbon atom by 1 or 2

e RILLYERL B ASRSpSR K heleeLed 7 om R RL i

O al kyl,
wherbin@¥ ﬂhy{nk-d‘ﬁﬁ)t@i Kiathed(td fe};@@lkinlg@xygeh-at(nﬁ;)nai Riplg B is phenyl or is a
5- or§6 | egéﬁrgﬁgé = 02)8;3241%} "2 orrg| he?eg'c:)l'at 4Cg %ldg;}/endently selected

from@, (bﬁ-atﬂi@ @rdidcAthére e @)-al, KYS oreDS HdEﬂ’sﬂthé.ﬁnQ?;‘l.Z is
| ndependent |y selected from (.1-40 al k

wherﬁylé}lgg&(lq_ogt;@}@{bk%ﬂbstlttltfd ATy ngggﬁtl atoraéy 2158 tlglent selected from

R 4d %&ro%}l ﬁ{ PR PhdorfHd |bg}1|o:r ZQ%ﬁﬁ{eﬂits‘h@e@Eﬂ%hﬂy selected from
al’kyl'am no('1- 4C) al

R'; di (1-4C) al kyl am no( 1- 4C)a| kyl and HET-4; HET-4 is a 5-

R" 19 {ndg e%&?lg s@lgctegirgﬁlz(li‘lﬁd)élggﬁeﬁjydﬂ p&@}aﬁ]{ﬂ 6{‘# ARS4IRSGA-Y |

et eroat ons

4C)NMQN@M1S@)B@F%)6MI amoe( D4C]!111qh (1IC 2ty Riming (C4CillgrL
did ggi"t‘l&”ﬁnﬁ%ﬁé % OgheT agHiktg, Ting fused to Ring B

ring hetereoatons i ndependently
R'? i @ldepdnaehifyrserd fiSma( cyhlicply bald,dydroxhdt4@)akyk (ad€)atioxy(1-

i S RO o e B 3P

d1(1ﬂf@?alwlﬁﬁi%b(ﬂ Ryatkylarddsiopyj onal | y substituted on any
ni en atom by a substituent ?ﬁeCt ed f

HETahifoch o6 rm@beaaﬂaprgm dinke WHoSAE 7 et qargh g containing L, 2 or

ted fromR14; R13
3 rm%glg %Eeqaédglt%gg&fpb E%%%%adl ﬁllkomlnésI\}Sﬁii:‘%fg;cycI oal k

Ringy€nray$-7 n(embq:@)i&er@yq)qyghq)@mg/ sed(te Ri ,ggopggptg%g é&myﬁ ring
hetere%?to%? Yxéi%Pé}ﬁ):ﬁw(@ége&%g?ﬁ)gfoz‘féﬂ %‘E 15(711'16(4 fﬁ)a?ﬂh@élare ﬂ%]é 0,%-0 or

rom ycl oal ky
S-S ()dndd @)ﬂirkﬂhx ymg)h yiieeinyany fring catbom ndstléﬂqt alom; maympj,l@mlty be30

oxi eg é{l(% WB Etls Xptlona yaé:u%stqut%g on 3&9 S&rogen atorf Ii)y subsBituent
selected from R" and/or on any available carbon atom by 1 or 2 substituents independently
selected from R™;

R is selected from (1-4C)alkyl, (3-6C)cycloalkyl, benzyl, (1-4C)alkylcarbonyl, (1-
4C)alkylsulphonyl, hydroxy(1-4C)alkyl and (1-4C)alkoxy(1-4C)alkyl;

R'is selected from (1-4C)alkyl, (3-6C)cycloalkyl, (1-4C)alkoxy, hydroxy, fluoro and chloro;
nis 0 or 1;

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

or a salt thereof.
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WO 2008/ 050101 PCT/ GB2007/004018 -13 Reference

hereinafter to a conpound of forrmula (1) should be
wap@snstiond to apply equally to conpounds of POT/GBR@7/004018

(re)y, (1) or (1V), even where not explicitly stated.

It wll be appreciated that, where the definition of

het erocyclyl group HET-1 enconpass heteroaryl rings

whi ch may be substituted.pp. nitrogen, such

substitution may not 5 result in charged quaternary

nitrogen atons, renoval of aromaticity of the ring or

gk ﬁex%ﬁlaﬂ&ttyﬁ@mpddnd\wlfémm Jﬁhb@ldibahﬁdbrsttbmi totapgly
definition of HET-1 1s not intended

t d 0-
equallygy compuss & g ), (1D SoN): 60 50t SPLEHIT Raba no
qF\‘/‘v il rlt) ag&%mg{ed a3l vc;lhekec'thg %ﬁﬁlﬁ&?@ﬂ%%r&‘?clyl él‘éh;ﬁﬂﬁT 1

structurles. be under St 0od that any
encomlsa,smgd;taoa:lal tiags vdndTmambd-IEfbstltqu@n arogen éu@lﬁﬁgﬁt}t@ttﬁnéﬂawt

result i ip ﬁ]éargerdncg{a% F?WR%UI{)%O%%?# rérﬁo@bfﬁrglhn cgt{y%m'rﬁl' to¥ uﬁgtable::L

erent car ons I n
structufds g whtblye dpprezishsitthituheedtfinjticarnf RETyE dup} intadéd fofinclidectny O-

NN CRECICTEN AT TR A T

mcmd@ﬁ}g%gm@hﬂe@at R8 can be present on any or all
avail abl e carbon atons .in

het |
b itbor WierRoaRaI BHCIEE O APBeh BT bk GHLbF Fisted by
one gré{‘dptftﬁ ik offer % rﬁ)ﬁnﬂaﬁl éﬂ&ﬁé&&grtym ket p hetvd Bfférdfivaton atoms in

ferent, Er ovid Structure ther eb% f or ned |€l
a HETsltlamﬁ way peswbstited bxa group; eapk o wkich pey Ag g spge epdigerent,

provid?mﬁ{ﬂ; %ﬁ L Rb¥eb %’ﬁﬁe’ gygt?lﬂ@)«md %rbm‘ﬁhé | be under st ood

ereac mpoun the fornula (1) contains nore
tﬂnmﬂl bmmde@twd KdlaR& cathiesyprasept dreanyhne 2B available caibph atogstin the

neteropsfiftia Y B SEER ne Pt Enfb RN R OPE R
groupdWRliclDtay betieanme or diftefche pmﬂdedéhe&tmmﬂuwthcrebm@nne@m stable
applies for all her d su yents on a
(so, fog & TRt iRt "% BBy B‘gtf i%JF“g ef i ned.
Ga R Y& BfdetthoodandrWhare(d c)onifﬁMnd o the ozl (Dhbating fidre than one

within the anmbit of the invention. Pharnaceutically
group R2.dbest may ke tharane rdifIeRsf erred al t hough ot her salts

nﬁ%{l@ 8 HRlddod that wWhlfe ZOnoRAPbEhe FtRLRAL)Bn@ins more than one
purifying conmpounds. |In another aspect, the invention
group R&] theyemay be o spraverdifferent or mul a (1) as her ei nabove

dgfs%rﬁﬁar cgﬁvekﬁ?&p?ﬂgsr fIRGE H{heP%JO{llyS A SORLARAS of Qch)mp&Lﬁld of

anot her "as nvention relates to conpounds of
fonnufa((ﬂ)"mlhare(nb):foasddfmacél nabove defined or to a pro-drug

t f t b
Eg{n&?‘fﬂgﬁ 9 fi cﬁa}m ag(@er)g(‘z? nR)r sgl?sv%ﬁﬁh g 8#91%1 't; a&gﬁ?géﬁgq%v ntion.
Pharnfa@6@RaIR s c&tabllofat hie p(rét}rred]' zil’é]beélﬁdstherl snltﬁna))t Treeusefis o Gr,

the invention relates to conpounds of fornula (I) as
examiteigql3{Hg S BUYSTBFEEPEY ISy an i n-vi vo

In another aspect, the invention relates to compounds of formula (I) as hereinabove
defined or to a pharmaceutically acceptable salt.

In another aspect, the invention relates to compounds of formula (I) as hereinabove
defined or to a pro-drug thereof. Suitable examples of pro-drugs of compounds of formula (I)
are in-vivo hydrolysable esters of compounds of formula (I). Therefore in another aspect, the
invention relates to compounds of formula (I) as hereinabove defined or to an in-vivo

hydrolysable ester thereof.
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hydr ol ysabl e ester thereof. WO 2008/ 050101
PCT/ GB2007/ 004018 -14 In this specification the

w@emws/nsmot erm "al kyl " i ncludes bot h strai ght - cheli/aBa0vd/004018
branched-chain allcyl groups. However references to
i ndi vi dual al kyl groups such as "propyl" are specific

for the straight chain version only and references to
i ndi vi dual branched-chai n_y4l kyl groups such as
t-butyl are specific for the branched chain version
only. For exanple, 5 "(1-4C) alkyl" includes nethyl,

etiivlis speEi@iBMton th§§a@1€1@@ﬁéhn aaIky 1t indiidek botA@tragdehgmad
convention applies to other %enerlc terms. For the

branchedfamelsylarousu Boyeysrefprsness T wdividuabplisyigragey such as “propyl”
are sp%gﬁq“{gﬂhg gtrazi1 'f'cfx g&@mh '311 h/hc‘lﬁd oGk td ABividudl Erﬁﬁcﬁ@cﬂ@ﬁam

p03| fative to the am de
alkyl rgrdupsg&h aat—bmyt ge whrctle fOlt the bgnohed cheinaetsipatpaly. Fegkample,

SR T AR Rl R

apph@st@ot}@rg&ierlelbérﬁsN\ RN NS RAN j - NNNv N Ned ao ao

t apl | e
T BREOMBR b APYHL TEFS S b a5y b e e AGgroon n the
2-poditiéi, iéCiﬁtehJIHdalé edfl to thePpdRitdAAEMTive thThehhidz ﬁ)1|try3ge,n atom to which

ri razinyl rlda2|n I razol
the grq%p@paazep @ ﬁy%a{ﬁ 1 epeamphys DI é%‘%%?é“ﬁ@ fo the heterocycles
ﬂm“gﬁquqgmﬁl_ AR turdd trlazolyl Sui t abl e exanpl es of

-2 1nc e thienyl, furyl, thiazolyl, isothiazolyl,

p ra;|nyl pyri dagi nyl ,

|ad|azonI pyri dyR ) A
o g e o

Ssuita es of HET- nclade aronatlc
@ @cycl es  where a 8 nitrogen or sOatom has
¢ oxi di sed but aroreticity has been p erved, for

20 ex N-_OXIi urth u
2R eI 1% 28, R E g i
hereiRbéfoR da¥ihed, Mehidd azbhAow, igdtbiapytyll thiadiaaylyl, pﬁid}ﬂ;’:‘;fylr&myl
exanpl es for_ a 4-7 nenpered rin ﬁorned y R4 aqq R
pyridagiget, REEZW Hoidprolylinyrimidian), o¥p2Qiy-d1pxpApky): Qaglazolyl an
Hmz@%{ached as hereinbefore defined, include nDrphoIino
I onor phol i no (and versi ons thereof wher ei

s ubtitpble examgles PEEET{2gnelndegtyepyl, £ tisgelyly pﬁothlézslyl thiadiazolyl,
pyruﬁ’o ﬁpﬁrﬂzﬂ‘lgﬁ] g%rrldy II’BE r‘@ﬁz@% umEﬁ?(ﬁﬂl bﬁjlrﬂi)ﬂ nyl %%%dl}q' 1EB’)Jazoly1

oxadlazolyl and triazolyl. Further suitable examples of HET 2 1nclude aromatic heterocycles

where a ring nitrogen or sulfur atom has been oxidised but aromaticity has been preserved, for
example a pyridine N-oxide. Further suitable examples of HET-2 include thiazolyl, pyridyl,
pyrazinyl, pyridazinyl and pyrimidinyl.

Suitable examples for a 4-7 membered ring formed by R*and R’ together with the
nitrogen to which they are attached, as hereinbefore defined, include morpholino,
thiomorpholino (and versions thereof wherein the sulfur is oxidised to an SO or S(O). group),
piperidinyl, piperazinyl, pyrrolidinyl, azetidinyl, homopiperazinyl, homo-morpholino, homo-
thiomorpholino (and versions thereof wherein the sulfur is oxidised to an SO or S(O), group)

and homo-piperidinyl.



t hi onor pholino (and versions thereof wherein the
sulfur is oxidised to an SO or S(O 2 group) and
wherss/opiiper i di nyl . WO 2008/ 050101 PCT/ GB2007/ OPADG82007/004018
-15 Suitable exanples for a 6-10 nmenbered bicyclic
heterocyclic ring formed by R4 and R5 together with
the nitrogen to which they are attached, as
her ei nbefore defined, are.pscyclic saturated or
partially unsaturated heterocyclyl ring such as those
illustrated by the structures shown bel ow (wherein
t %lt%&& fﬂlésrf@l 4 6190 e Srddboyoiad dterodychit tiag horepd bj‘( 8% and
, the rest of the 5 nolecule and wherein ﬁqre gse&w
R’ togetier gyithithmuifrogands mhichdhevsars Altachp ghhgFn 9%% ped, are bicyclic
H tructures
saturfigc? %{}%ﬁlaﬂy %ﬁ&ﬂ%ﬁ’%ﬁ Hét@l)o(:}”dﬂllr [gsuéh asN‘uﬁe lus?"al_tee&e b{ e f 1%
showp bg]@w(@vheﬂain the N;tted line ndizates-th¢ npint of Eﬂ@chmgqn tp glelresg]of thﬂ
moleﬁgﬁ 'fmlﬂw eé?ln %{urg esents ti}!e g lésraﬁb?tgue]gts[d% % b%ll oé )il}lst%’ ér# %elffcl:lﬁd
hereifilsefOM). 2008/ 050101 PCT/ GBZOO?/ 004018

” /'{\ S ,”'\
. , N
ST N Ao
Ab N \‘/N
\ ) N
R \-

[2,2,1]
A5 ON=g
. _N )
e Aﬂ VN
[2,2,2] 3,21 R [4,1,0] [4,2,0]
R

1 N—
N

13,2,0] 7 B

A’\Ng AQN—E Ao
' N

3,1,1] L.

\ ) N b )\\ /
N/“ N/\ N/\p\j @N

(1,1,1]

N
\/
~

[2,1,1] [3,1,0]

In particular such a ring system is a [2,2,1] system such as
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-16- N (7-azabicyclo[2.2. 1] hept-7-yl). In another
enbodi nent, such a ring systemis a [2.1.1] system

W@ @Rk/05E01 N (2-azabi cyclo[2. 1. 1 ]Jhex-2-yl). BUi/GakI0&/004018
val ues for the bicyclic systemHET-3 forned by ring B
fused to Rng C 5 include those where Ring Cis
pyridyl, pyrazinyl, pyrimdinyl, piperidinyl,
pi perazi nyl, honopi perazingl, norpholinyl,
honmonor phol i nyl, thi onorpholinyl, honot hi onorpholinyl,
oxat hi anyl, honooxat hi anyl, furyl, thienyl, pyrrolyl,

pyrrolidinyl, 1,3-dioxolanyl, oxazolyl, thiazolyl,

i mi-dazol yl, imdazolidinyl, pyrazolyl, isoxazolyl,

i sot hijazol yl , pyranyl, 1,4- dioxol anyl,

di hy Lenyl, dihydrofuryl and oxathi azepi nyl .

Fur |table val ues include 10 those wherein Ring

C i s oxat hi aZeppbigyclo aﬁﬂ)}]é"rpé"t ﬁ’l)enyl di hydrofuryl, and
pi M%ﬁbtﬂbﬂ%bodmféﬁf haT 2 S §RRhFIs Y. ‘I'Q%}}sféﬁ{ R a$ UC h

ring systems where one or nore carbon atons in Ring C
have been oxidised to a carbonyl group, and/or where
e or nore sulfur atons in Ring C have been oxidi sed
oyrn S(O or S(O2 group. Suitable values for Ring B
a 5- or 6-nmenbered heterocyclyl ring are furyl,
thiiényl, 15 pyrrolyl, pyrrolidinyl, oxazolyl,
t hi azol yl(z atdmcg,@lé@ yi]lhe}gyrﬁ)zol yl, isoxazolyl,
I sot hi azol yl, r|dY azin p r|n1d|ny
pyPuitrhlei valres fometm@/rc ig @NS? HET%@F;@G Bt ring B duspd é?r%mg ¢
inclutdglt Ol¥ibre R@X%C g%;}y’rlfigly Fﬁéhﬂw pyfidid, ige¥ibiin ?f‘ glperazmyl

pyri a2|nyl r sui able val ues ]é;
homwmramsdzmblxoholawbl hoyoingyrtholinyl, thfrsdyplioliagly bernotiomyroligyl,

oxat€ ?Ibyﬁqylﬂ% %g%r.tlrjn&% gﬁ tl‘gﬁ 5% g\ﬁirraﬂyl ﬁ%&lfﬁ%}é 01ng dl?%{))lnlglh e&a%oelyl,
thiaZ®lilSitrlidazblet 1rﬁﬁiaﬂftﬂ§1ﬂmyh Ipefaaolgl, Mf(ambd)lsotm(ﬂﬁl[)@/rmm
dloxg]gg}/d%}g%)téfegﬁg&%drf%@d an %ﬁ:t 1azep11}y1 B!;%Pthg suQabI}Ig\%h(Pes%lude
those wherein Ring C is oxathiazepinyl, dlhydrothlenyl dihydrofuryl, and piperidinyl.

Further suitable values include such ring systems where one or more carbon atoms in
Ring C have been oxidised to a carbonyl group, and/or where one or more sulfur atoms in
Ring C have been oxidised to an S(O) or S(O); group.

Suitable values for Ring B as a 5- or 6-membered heterocyclyl ring are furyl, thienyl,
pyrrolyl, pyrrolidinyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
pyridyl, pyrazinyl, pyrimidinyl and pyridazinyl. Further suitable vaues for Ring B are
thiazolyl, pyridyl, pyrazinyl, pyrimidinyl and pyridazinyl. Still further suitable values for Ring
B are thiazolyl and pyridyl. In another aspect Ring B is phenyl.

For example, HET-3 may suitably be selected from the structures below (which may
optionally be substituted as hereinbefore defined): '



NN N/ NNNNN OppO NN:O,b, CnE \ HNNN

7S, CCCOp~-O0O0OO0ONO CoNCo5BxYN~-No No oN
w@2@805001 QX NH CONHHN OO0 0 0 In a furtP€r/GB2007/004018
aspect, suitable values for HET-3 are ring systens

where Ring Cis a 7- nmenbered ring, for exanple: WO

2008/ 050101 PCT/ GB2007/004018 -18 COIl Nom C QI ~.

i V%l NX~ COSOOS-\OiH.p :~=SNNOO~OIl %- ~OI

N N x>NNN~ 0000000 COInm- O% ON7

o oy
S Z N
S - s” N s z
o’ Yo 0" %% o o
= = N
S s” N s Z
0’ o 0" 0”0
I Ny 0 B l N\j
—~N Z ~N N/ N =N _N N/
O 0 0 0
) _N_ .
N\ ,f .7 P .
\[ / / Xy / Xy
° N P N L
H N / N
<O | N\ - O I P O | N
S = N
S s” N s z
o’ Yo 0" %% 0” %o

(/\Og[\lj”— (\\OIﬁ"’ (\\OIﬁ’”’ (O | N\j”'
S 7 ~ N p

N N N N N\\(\[N

H H H

0 0 0] : 0]

In a further aspect, suitable values for HET-3 are ring systems where Ring C is a 7-

membered ring, for example:



HHNOHNOHO O Further suitable values for HET-3
include the followng fornulae Ato F, wherein each
WRIBE/05E01 ndependent |y hydrogen or is R12 as PCT/GB2007/004018

her ei nbef ore defined, each Rl13a is independently
hydrogen or is R13 as hereinbefore defined, each Rl4a

i s independently 5 hydrogen or is Rl14 as hereinbefore
defined: Rl4a NRl4a Rl4a Rjga Rl4a Rl2a S Rld4a ON
Rl4a O R l1l4a Rl4a Rl4a 13a N | 12a Rl4a NN R R O

Rl12a R R13a/ Rl2za A B C R N 12a 12a 14a Rl4a 14a R

14aR R Rl4a 42,001 2a 14a R -- 12a

R13ai RY RT4a N~ alrN 0 N 437R14a Rl4a

R13a D rt her UI val u ~.NET-3 incl ude
t

for rrul o P as fgf V\D 20%&5%0101
PCT/ GBZ 7P004018 -19 ~ NNSS OOCN O

H Kf ~ 0 Ny~
B O oo
0 0
O 0
( EecaEe-ie:
H 0] H o]

Further suitable values for HET-3 include the following formulae A to F, wherein
each R'* is independently hydrogen or is R'2 as hereinbefore defined, each R™** is
independently hydrogen or is R" as hereinbefore defined, each R'** is independently
hydrogen or is R'* as hereinbefore defined:

14a 14
14a R 14a @
14a
O -
14a N\ ’
14a | P 143 N
14a
4 N 12a
R R13 12a R 13a/ R12a
o R
A B C
14a / 14a 123
14a R g 14a R
R N:\ R o
143 S R14a S
R 14a |
14 R N o122
R™ N SO 132N N" R
R14a " \R13a R o)
a
R
D E F

Further suitable values for HET-3 include formulae G to P as follows:
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C-N YONO\ OO MNOP It wll be appreciated
that the bicyclic ring systens shown above are to

wo bdoassriat e the definitions of Ring C and nay BPET/GB2007/004018
applied to any of the possible values for Ring B, even
if not 5 shown above. It will be understood that
references herein to Ring C as 1, 3-dioxolyl are
intended to refer to strugfures such as the follow ng
(illustrated with Ring Bis phenyl): O, R12 R1440
R14 It will be understood that references herein to
Ring C as 1, 4-di oxolanyl are intended to 10 refer,,to

N{ ol owi ng- Qi hystrat ed \M:&g
R12] R14 Eor dxanple sui tabl

struct g such

Ring-8 i phenylfO]

va Or the bi syst empy

to\gdlg B as phenyy include the Yol |l ow ng

each Rl13a is hydrogen or is selected from RL3™4s
her ei Hbef ore definedJ Rl4a is hydKogen or is s¢l ected

from R14 as hereinbefore defined and 15 each R12a S
hydrogen,or .is R12 as heyei nbefore def'l ned)

2008/ 0 17 PCT/ GB20QL{04018 - 207 9 %
O 2§/R12a13a S{Rl2a Rl ~|o
R12ay0O 2a 0= R13aN RlaNH Fm a %

It will be appreciated that the bicyclic ring systems shown above are to illustrate the
definitions of Ring C and may be applied to any of the possible values for Ring B, even if not
shown above.

It will be understood that references herein to Ring C as 1,3-dioxolyl are intended to

refer to structures such as the following (illustrated with Ring B is phenyl):

14
R R14 ©

It will be understood that references herein to Ring C as 1,4-dioxolanyl are intended to

refer to structures such as the following (illustrated with Ring B is phenyl):

Ay
Ay
\
N

0 R12

For example suitable values for the bicyclic system formed by Ring C fused to Ring B
as phenyl include the following (wherein each R is hydrogen or is selected from R" as
hereinbefore defined, R'* is hydrogen or is selected from R as hereinbefore defined and

each R'** is hydrogen or is R'? as hereinbefore defined):



O Rlza N g Rl2a Rl12a R14a0 HO Rl4a HNf \ \ \ % 2a
S 12a ORlza R1 RO 12a R R 12a PzzO~S O 005 In
wa@p@slsrionspect, the bicyclic systemforned byP@&/GB2@7/004018

fused to Ring B as phenyl is selected fromformul ae

AA to MM (wherein Rl2a is hydrogen or is selected from
R12 as herei nbefore defined, R13a is hydrogen or is

sel ected from R13 as hereiLpgpefore defined and each R

4a i s hydrogen or Rl14 as herei nbefore defined): Rl2a

HN % R12a S R12a OR1% cc% % % ,S -0 0 O AA BB CC DD
WO 2008/ 050101 PCT/ GBZ?/ 004018 -21- %O\ R N Rl2a S

2a )/ R128 P18 04 EE FE @3 RANO/ Rl 2a
RS rR'23aN R ~ A9 1ZaN A-JHLN,S R'2
\\/o Q\/o \__0O

o 03

o
14a R1451

s

7(

13a
14a
14a

\ \ \
\

12a S o

12a
13a R A
2 R \N\%m 0&1%
——— N~
H (0]
Daw

1
O

In another aspect, the bicyclic system formed by Ring C fused to Ring B as phenyl is
selected from formulae AA to MM (wherein R!?* is hydrogen or is selected from R as
hereinbefore defined, R'** is hydrogen or is selected from R" as hereinbefore defined and

each R is hydrogen or R!* as hereinbefore defined):

%123 (&\m (@123
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Rl4a HH JJ KK 13a R "I N Rl2a OR12a HO LL MMIn
one aspect, the bicyclic systemforned by Ring C fused
W 0oRioAgoB as phenyl is selected from R13 N PCRGB200%004018

Rl2a 12a S/ RO~ Rl3a N\-~0o OO EE FF GG 5
particularly wherein R13a is hydrogen or is nethyl and
Rl12a is hydrogen or is R12 as hereinbefore defined,
for exanple R12' is hydroggn.or fluoro, or for exanple
R12a is hydrogen. In another aspect, the bicycli c
systemfornmed by Ring Cfused to Rng B as phenyl . i
selected from l1l4a % Rl4a 11 0 %L Rl13a N R12a
x-S Q) Z “R13a0NS 4 & R13aN /_\9, N 0\O
I R.O &3 HH 10 par Pukr |y, SPE h Rlda
ar'e Pjldrogen, Rl3a is Hydrggen or i B né\‘rlly/ and Rl2a
IS hyd\\ogen or is R12 asherei nbefore de ned for
exanpl e |®2a is hydrogen RR fluoro, or forGGexarrpI e
Rl2a is hydrogen In one enbodl ment of this aspect

t he blcycl stem forne “Ring Cfu e Ri ng B
as phéfy 4 forrru 12another e u Een 1t2 of
t hi 513 ec

N N
133/
R R14a H
13a R *
R \N\%ma OY&@%
——— N_
H 0
LL MM

In one aspect, the bicyclic system formed by Ring C fused to Ring B as phenyl is

selected from:

EE FF GG
particularly wherein R"%is hydrogen or is methyl and R'? is hydrogen or is R'? as
hereinbefore defined, for example R'** is hydrogen or fluoro, or for example R'* is hydrogen.
In another aspect, the bicyclic system formed by Ring C fused to Ring B as phenyl is

selected from
4a

N 14a
(0] \
O=s
R13LN>’&Q1231 4&‘1% 13a 4&12‘3 13a 7'/&1%
\\/O

EE FF GG
particularly, wherein both R are hydrogen, R"*is hydrogen or is methyl and R12a is

hydrogen or is R'? as hereinbefore defined, for example R'® is hydrogen or fluoro, or for
example R'?* is hydrogen. In one embodiment of this aspect, the bicyclic system formed by

Ring C fused to Ring B as phenyl is of formula EE. In another embodiment of this aspect, the
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WD 2008/ 050101 PCT/ GB2007/004018 -22 bicyclic system
formed by Ring C fused to Ring B as phenyl is of

wo coosiobEoFF. | n anot her enbodi nent of this asperGB2a0ie04018
bicyclic systemformed by Ring C fused to Ring B as
phenyl is of formula GG In another enbodi nent of
this aspect, the bicyclic systemforned by Ring C
fused to Ring B as phenyl.q5s. of fornmula HH 5 In
anot her aspect, the bicyclic systemfornmed by Ring C
fused to Ring B as phenyl is of formula (2): Rz Z 2

bicyckes Rilgtexﬂ%ﬁflgia 18%% CSfutBads RAeB a§ ﬁdnypl@ of fofhula FFCHZnother
is

dr ogen or _rmet d 72 i
enbodipmoseRe this gsneat, thePiayE HerSEeHbRRSd %u Piged sty 3y ing B 3 bhenyt i
of for?lma' Q6 a%ﬁt%l%géﬁ Holiithéad of’th?s B0 eF Sl Bk 8YRGY frinéd by Réhg C
sed tot enzene rin containing 1, 2 or 3 ring
fusedhenge‘i)aﬂpiwsyhmd@pmd@ y selected from 0, S and N
rovided tha h %ﬁﬂg
\M&) %I?Oﬁl(lj%r ﬁ%pect %hetblc?rmﬁe sﬁﬁwgﬁtgecpl?}; lr%lg c(:f;f;u on§gr SU§S phenyl is
of foraiuQ(Zyay optlonally be oxi di sed, provided that mhere
Ring C contains two ring heterpatons they are not
bot h oxygen (such that for exapple, Ring Cis not
di oxolyl 15 or dloxolanyl) N tabl e exanpl es of
HET-4 i ncl ude thiazolyl, { hi azolyl, thiadiazolyl,
pyridyl, pyrazinyl, pyrldaz Ayl pyrazolyl,

inidazolyl pyrlnldlnyl xazol yl, isoxazolyl,
oxadiazolyl and trlazolyl. It will be understood that

HET-5 can be a saturated, or Zpartially or fully

unsaturated 20 ring. Suitable, exanples of HET-5
wher¢in ®” iy dgoesn paﬂwp, gﬂ%pw or NR; er]%” is hyirogeg |o§,{nethyl and Z is

CC{% SP Qlazolyl t hi adi azol yl, pyrldyl pyra2|nyl
yri a2|nyl pyrazol yl, |n1dazol (ﬁ%rlﬁlm
oﬂa@d’tnylller aSpeSbRalg(Q yﬂlan oammllaf@bswute Y ﬁﬁé‘lbielﬁ’é heterocy"llc ring

fused{?é toeme}lz% rinﬁy Opl?dﬁl’h% Ny st 3@1\%@{ g%éd&lydr%s 1%21?%%&1? ¥ééenc)t/ed’ from
0,8 2n<BNCme7mlp<§/ that)ﬂhendlarwﬂq O JQ S Q%r arebmaemraw ¢ Bug)i wherpin any
ring ér@g)ilgolr?uguxf lnlzr(rjr{a? %Pféc?% 1? he P§1é185 )(f;logécg d. t%ﬁt %ere ng C contains
two r%IgQi%@ér%tblﬁmh@y aifeiotbyth pxjgeh (Alel draofor eramyle, Rlng C is not dioxolyl

tetrahydropyranyl 1, 1- di oxot hi onor phol i no,
or digxodanyDoxol anyl, "1, 2, 4-triazolyl, 1,2,3-triazolyl,

PY$af¥le ex@ifles Af By T 4dRide thiazolyl, isothiazolyl, thiadiazolyl, pyridyl,
pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl
and triazolyl.

It will be understood that HET-5 can be a saturated, or partially or fully unsaturated
ring.

Suitable examples of HET-5 include azetidinyl, furyl, thienyl, thiazolyl, isothiazolyl,
thiadiazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl,
isoxazolyl, oxadiazolyl, morpholino, morpholinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, pyrrolyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1~
dioxotetrahydrothienyl, 2-oxoimidazolidinyl, 2,4-dioxoimidazolidinyl, 2-oxo-1,3,4-(4-
triazolinyl), 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, tetrahydropyranyl,
1,1-dioxothiomorpholino, 1,3-dioxolanyl, 1,2,4-triazolyl, 1,2,3-triazolyl, pyranyl, and
4-pyridonyl.
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WD 2008/ 050101 PCT/ GB2007/004018 -23 It wll be
understood that HET-5 may be |inked by any appropriate
wa@easloaibe C or N atom therefore for exanpl epCT/GB2007/004018

HET-5 as "im dazolyl" includes 1- , 2-, 4- and 5-

i mdazolyl. Exanples of (1-4C)al kyl include nethyl,
et hyl, propyl, isopropyl, butyl and tert-butyl;
exanpl es of (3-6C)cycloal kyd.include cycl opropyl,

cycl obutyl, cyclopentyl and cycl ohexyl; 5 exanples of
hal o i nclude fluoro, chloro, brono and iodo; exanpl es

ofy @Mﬂf&ﬁ]ﬂéﬂ.ﬂt&)@lﬁk HE'T 5 MWBMQ&eH }éﬁ ﬁ@9< yipRbtiate avaﬂable CorN

atoméhgfgg);‘g% gqteagrmlq': for "ﬁ{j%gi@%m m;:?( d({soxypr OAP and 5- imidazolyl.
éJﬁ Ra?é%ﬁgt 0)>?)l/ ﬁi&’ﬁld@%leﬁfyl (eﬂhy{lcp‘}@dy‘f Qpkobyf Ehed Kad tert-butyl;

. et hox

exampbs bf GuiO)cyctealkyl 1nledq1q3rp]|qp1;op I{hmlobugdgqyﬁl@p%ylwﬂ cyclohexyl;

B USR5 R VOEERA, B B ot
mcluﬂklE Inyaiponymeittsyd,Ar-yaiyxyethyl, @xty damgethyds Iébdrbwwqpyd»aalmdlr@srpmpyl

IRINERCEI LR T

meth@i;hﬂétl%ﬂ' dthakyhRtHyy, |tert BEbRyheslLf mydﬂmxgam 2- ethoxyethyl
nmet hyl sul finyl buty hyl sul f on

meﬂl@%m‘l’@’évlzf@ﬁ‘}lPW‘Pﬁ}’ll andelPﬁE}?’@/GP‘FY ﬁw‘él?lﬁ;?% (dcyatkoxy inctude
methm%]; Qﬂﬂoﬁﬁlpﬁ@ﬁ)\kkﬁ@,&b‘?yﬂxg o thIMH$ét{ -b@B¥y; Ruinples of (1-

i onet onet h et hyl t hi get hy
4C)ﬁ|ﬂ9ﬂ$&))l’ﬂr (whers Pathi’ lr@t%ym{lrdemhwu I@Q@ﬁ%vles of

ethylg\g@l )ﬁ thsl &%sﬁlfﬁﬁ& etﬂ)y?‘ e{ﬂg@ ’ ISO L%@tﬂ?’l’sulﬁn}élgutl

methtyautferbmwhslu bthplayiFony byei eélylmfonﬂe@yb A s

methé/{éﬁ E?L\&Y:Ilnwt%/%}}lg%l; gllﬂ %t ?l ?m&ﬁ@g%’cb {)étlE}%meeth¥1th1opropyl
and fethytiiotuyls enafripheslof (IFeCajitylsulfonylehdlyde li’lethyls@fampy Ieﬁllyllsgl,fonyl

kR o e TS B9l

include QTMGM{yQMfonyI%@ﬂH?d@ﬁlﬂhﬂthylsﬂﬁﬁﬁ I&prlmlﬁﬁmhwd)pymuﬁinyl
4- am nobut

es of (1-4C)alk g&% éﬁgﬁﬁ {
tert- lj)lﬁblpluﬁéyl( mcthﬁléliuﬂ,yqtl}yéqlﬂqﬂmylﬁw, 1so(pmg wa)l It yjexamples
of a%u{ogi\lzlﬂﬁl 11)%&3@9‘)1@&5@(1‘1}11 a%’hﬁ&éﬂ'lyl MEhiklop@py N 9—)aﬁﬁﬁb¥>f0 v, 1-

am noet h am no

nd 4-( (N
amlnmohlgdp)’bﬁﬂdﬁlogrmup@myl Wmiﬂs @g{IOAfC)alkylszlno(l 4C)alkyl 1ncfude (N-

o R AR ey

methy&}aimmiooﬂhﬁydl\) ativy Dareinbsthyl, (NNukihgBardinepiepyl) mﬁy et hyl ,
et B RSB e et nue
dimetB{1&hinbndfBy 8 kel @teH) frhind ik thly kK yliedgzﬂ(bmly;)hmmneth}alde\l N-

cietprpinsiyh. (A S =E Ly R T RSB R oxamptes of

-c(omlwslkpﬂday(ham)mylcaﬁiohyi laauawmemmmb@m d’dl(iylcarbonyl
i sopro am no, butylam and te but yl a

promimrh@msandftert-amt(/hcan@p&l RYATS SIS (- AGP%EWWPHW%WHISMWHO
ethy%n%}; é) %gthﬁﬁ(_) I}EC{EE{}Q%&IH%& gg%ﬁlﬁﬁ% 5}9‘2 teégugl'lé?ﬁlﬁ@y«l:)@%[b@ of

ut am no; eXxa es of
di(1(4C)al@)ahiky lizid decidmethgmyinoj ﬁ@ﬂhmldmlmNhWPthnh-N@@gﬁ)mmI

dlpropqurlnﬁgl Iqqgo%gopypw thethyamino and dibutylamino; examples of (1-

4C)alkylaminocarbonyl include methylaminocarbonyl, ethylaminocarbonyl,

propylaminocarbonyl, isopropylaminocarbonyl, butylaminocarbonyl and tert-



propyl am nocar bonyl, isopropyl am nocar bonyl,
but yl am nocar bonyl and tert WO 2008/ 050101
wEIBEBA007/ 004018 -24 butyl am nocar bonyl ; exe@pPG82006/004018
di (1-4C) al kyl am nocar bonyl i ncl ude
di met hyl am nocar bonyl , di et hyl am nocar bonyl ,

N- et hyl - N- et hyl am nocar bonyl, di propyl am nocar bonyl ,
N-i sopropyl - N- et hyamni nocasponyl and
di butyl am nocarbonyl. It is to be understood that,

i nsofar as certain of the conmpounds of Fornula (1)

buty &b BEeonyd SbRYRs Hﬁdl(ﬂ(}%lkylﬂmﬂmchﬂﬁinbfwnalﬁﬂé ve or
racemcC orns % virtue of one or nore asymTetrIC

dimethyilarompcabond, diethelaminperbpish, Neatuddsethyammocabenyli ¢ i on
dipro Xmﬁfﬂ)‘&gb & ?Joh%g?ﬁt\]' rﬂ&h}‘%mﬁ&%ﬁf&ﬂ anfl gﬁﬂg)mhﬁigcarb onyl.

ssesses t e pr ty of stinmulating GLK directly or
i dhisko bé mgietsh@d@w(/ i@ofrps icentadn atthe opmpornds e fﬁlélf}l (b dgfined

5 abov? E}@}(] ﬁ%‘ﬁﬁé gp actlve oﬁacni%}/c i%ﬁnsct%” &1%@9& (H’lte op X‘loresiI gﬁgﬁr’%

rganl C C ems nown
carb(fn(lﬁorﬁ@g ﬂmﬁh‘&nbyn ﬁlylmtlmmﬂs deﬂlﬁtlén oy soplt ogihlly a@ivt ovecemic

tarting materials or. by reso ion of I e form

form phigheposiests 15 RERPerm AL LTatE ‘Iﬁf;’{( g Brgrn %@ﬁﬁ% Hds may

GLKRHLERP iflerh @b O MRE bntheRisioE optivdlly Batvetfbiensi mayett dagiedalusby
relates to any and all tautoneric for

standeeshipefumifthss of organec FhepTHE: Wil Kierann e ot e éxal’@ﬂRbY R
10 from% HEL] ’acﬁ\t%esté%gl@lﬁyt@gal@t)r HPfeBB1hifor(dfa rh@nid Fm. It is also to be

)-configuration at the 15 p rrolldone ring and is
undetdmdehgl certadmeqranavddonay efishm oy qnﬁylc feyms pnqthafthe ipyention also

T

GLprrroI i done ri ng and is t hereby a conmpound of formula

coffvanems tsspree ity o s hGe Rt ion ot e
15 pyrrc(lid'o)le rifig ddd)is eREEbY b‘e’))mp&md dff@inuld @A):exanpl e, when a
conpound of formula (1}) has the pyrrolidine in the S

@5% °

(IA)
In another aspect, the compound of formula (I) has the (R)-configuration at the

pyrrolidone ring and is thereby a compound of formula (IB):

On
20
(IB)

The above convention applies equally to compounds of formulae (II), (III) and (IV), so

that, for example, when a compound of formula (II) has the pyrrolidine in the S-
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WO 2008/ 050101 PCT/ GB2007/ 004018 -25 configuration,

it may be described as a conpound of fornmula (I1A),
wa@easmnsiEnt a conpound of forrmula (11) has the PCT/GB2007/004018

pyrrolidone substituent in the (R -configuration it

may be described as a conpound of formula (I1B). Thus

reference herein to a conpound of fornmula (I) should

be understood to refer 5 eggally to a conpound of

formula (1), (1A, (IB), (1), (1A, (1IB), (IIl),

(rrrA, (reB)y, (1v), (IvA) and (I1VB). It is also to

confiP@atit @r8dyoRdictdidbd 624 Ehfduae ﬁpﬂmdla (Oh),tahé wher srodrapound of
and salts thereof can exist ﬁ sol vat ed Es wel. |

formlalg)(uh%aé|thfaﬁywllﬂ@}eﬁ§b%@teﬁt dhe (RyrcopRgpfion It MY podesgribed as a

comﬂogﬁ&rgffol‘&ulla§llﬁf be understood that the invention
enconpasses all such solvated forns which activate

GLRyus 1efelencediveciiproinpennd of formiela () vlavld ingdesstood to refer

conB] RTINS, B, T, oy g

(IVASathV(BD conmpounds of for mula (1), ina furt her
pytifreaht e Cete TR oRS BnRN e B b TR 0 apg s gyt

can dxikt th oliatddas wall heumalvated f@tﬂﬁ&dblﬂﬁ{l foraxanpie,dyided forms. Itis to
phar maceut i cal | y-acce tabI e s of i

- Vi Vo. )

be uwytaﬁt%adg%aéﬁreén@ g} EnCGMPRSSAHY %’ﬂa Swat?%fomr? %(gtCP)acth%e GLK.
Pr gf Sk eBfodileHEsT 10 inPkibn YR frallie] @nPéindof f@fula (1), in an
foll ows. Such values may be used where appropriate

alterggtivi e@hydlmen& Fierioxidadrhargagauirallymesertablegatiy of coappounds of

form?fa (gér 4 Cgﬁé}taﬁeﬁiﬁi\}erb%od&gn? blré(kj}’f(g\@&e% 19&1\)8%@%0‘1‘5@%1@ Esters of

each used as an individ
compaumis aff foonula),tahé in bﬁlﬂa@lte@terr@tlﬁ thqd@nelﬁfdfemﬁ?‘ﬂdﬁcbe

phar&lagei;lltlfz%ﬂy) e}c}:cépt%bll% ﬁaﬂpgf ! Vl&({ ltlpdrolﬁgab {eperJJéf é@]}ﬂﬁounﬁy bf ffkula D.

eac
C OPkefanet Ivalilem)ﬂebc}r)mwb]le gnpearofis ﬂoﬂewsa tSnelr vdlads Ingapibegrsed where

sopryipgate Vit Tt SR top ) evs “SpssPsnapamett B
hereinbefode &@kfﬂlﬂﬁﬁbt (@ﬂarﬁﬁllldﬁﬁeaﬁﬁ hylbe QEededs iy lindidJuaRlimitstion on the
as

| o 4
broagist g it preeesot Dol prct e e cppripeal. Burfsstuef e
foll&@ﬁﬁvﬂﬁ’ésﬂ ngerﬂlged 1§1@>m’5¥ﬁztlc;n ‘bvﬁh aneﬁoﬂ'fﬁcﬂj@ @f 2d ofiRk RIIBRing values

ring is substitute 2 substituents
to litig @@qﬁ@n@@ﬁﬁdeﬁm&@ céé@@uﬂafer(b)n{lﬁs(ﬂle sl}cvwéw )1 a§ appropriate.
substituted with 1 substituent selected fromR6 30 (9)
HET-1 is substituted with 1 substituent selected from
(1) BRiis (K&O)alkbiET 1 is unsubstituted WO 2008/ 050101

(2) PB s m€ 99&’!&994018

(3) R is (3-6C)acycloalkyl, such as cyclobutyl

(4) R! is methyl, ethyl or cyclobutyl

(5) HET-1 is a 5-membered heteroaryl ring

(6) HET-1 is a 6-membered heteroaryl ring

(7) HET-1 is substituted with 1 or 2 substituents independently selected from R®
(8) HET-1 is substituted with 1 substituent selected from R®

(9) HET-1 is substituted with 1 substituent selected from R’

(10) HET-1 is unsubstituted
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-26 (11) HET-1 is selected fromthiazolyl,
i sot hiazolyl, thiadiazolyl, pyridyl, pyra2|nyl

w@yeosaaminyl , pyrazolyl, imdazolyl, pyriinidi P(yt/GB2007/00401s
oxazol yl, isoxazolyl, oxadiazolyl, and triazolyl (12)
HET-1 is selected fromthiazolyl, isothiazolyl,
t hi adi azol yl, pyrazolyl, imdazolyl, 5 oxazolyl,

i soxazol yl and oxadi azol yl7613) HET-1 is pyrazolyl,
optional Iy substituted with a methyl group on an
avai | abl e carbon (14) HET- 1 is pyrazinyl, optionally

(11) BEPStiL bdsced Mbrh ﬂll@zo[ﬁhmﬂhlaﬂﬂﬁuﬂhla@&z anl, @?/ﬂdl}ﬂ Abr&iggr bon
atom (15) HET- i s thiazol yl, optional stltu d

pyrideginy, wrwbﬂylml@qzelyb p@ﬂlﬂ%ﬂ}éﬁiﬁ?%‘l wogazplyhpxadiprolyl

meﬁ%ﬁ) HET- 1 is pyrazinyl, pyrazolyl or thlazolyl
tional l'y substituted Mﬁth a nethyl group on

(12) HEEi ia bebl@t@hﬁrcbm thizgtodsrh igatlripzaka, thsadseéplergtpmzelwb mndazolyl

d 1-40) al kyl d
m“Z§V%¥°£ QX%¥}%%?%%wXV Zgggfkyl ig ({8)a26 i s sel ected

(13) HEDHD isRifaydlyl, eptiyoally kubstitnted ctithor moethfll growmoon an available carbon

o QLR B o SHTBL B SRR gt

atomSel ected from (1 -4C) al kyl, halo, hydroxy(l 4C) al kyl ,

(15) é{,@,mg)@ %:lngz%}%i( cp%}ér%ltyls ggtbtuatpcim h o k ESR%}O))QB%PV C%ﬁ% cgrbon

atomdl (1- 4C)al kyl am no(1-4C) al kyl 20 (20) R6 is selected
fron1nethy| ethyl, brono, chloro, fluoro

(16) HjEd s yporeseinyl, pmaolyh@tthi@z@ﬁe@mwpalbzw}vstmteii with g npdinyd group on

m1m%h?ﬂgpﬁ%§§§° ethyl, chloro and fluoro (22) R6 is

is sel ect ed from(1-4C) al kyl,
(17) RS rsebegted fra@) (Riakyalkdniehlal ihgdrod i)l sd gl nd@l((i mlbylklymo(l-
C 5.(24) RCis selected fromnethyl, ethyl,
4 yﬁ?@roxynethyl, nmet hoxynet hyl , aninonethyl,
(18) N¢ liﬁstalféyﬂedl ?‘()ﬂﬂﬁﬁhﬁyéthyldlbmlﬁlbhgﬂhgnj ﬁlmmtﬂyﬂgoxlﬁ/lastl)lymethsxymethyl,
.se ro 1-4C I 0X 4C) al kyl ,
aminjoge ;Z‘? P 1%5‘%{?‘333/‘%( X‘e?’iﬂ‘ \‘zx]h S(O p(1- 40) al kyl ,
(19) Rﬁis%e{eére&@bﬁi qﬂéﬂC)al((y"l K41, dllyhbbk?(ﬂl@élkyl‘}@) -aCJaloxy@mit)alkyl, (1-
4C) al kyl am nogl 4C

4C)a°11f lrﬁﬂ)al B ppino(lafi)akiprbt C%glkpglﬁg)m?ﬁ?é{?asaﬁéﬁé’eﬁﬁ?

b ¥y nonet hyl (27) R7 is selected from
4Cﬁ%§ﬁﬁmﬁ (? %9 hydr oxynet hyl and net hoxynet h

(20) R®is selected from methyl ethyl, bromo, chloro, fluoro, hydroxyme%lyl and
methoxymethyl

21 R®is selected from methyl, ethyl, chloro and fluoro

(22) R%is methyl

(23) R’ is selected from (1-4C)alkyl, hydroxy(1-4C)alkyl and di(1-4C)alkylamino(1-4C)alkyl
(24) R is selected from methyl, ethyl, hydroxymethyl, methoxymethyl,

aminomethyl, N-methylaminomethyl, dimethylaminomethyl

+(25) R is selected from (1-4C)alkyl, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-

4C)alkylS(0)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl, and di(1-
4C)alkylamino(1-4C)alkyl

(26) R’ is selected from methyl, ethyl, aminomethyl, N-methylaminomethyl, and
dimethylaminomethyl

(27) R is selected from methyl, ethyl, hydroxymethyl and methoxymethyl
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WD 2008/ 050101 PCT/ GB2007/ 004018 -27- (28) R7 is
sel ected fromnethyl and ethyl (29) R7 is nethyl (30)
woRwg/0%010s phenyl (31) Ring Ais HET-2 5 (32PCRGBI0A004018
is HET-3 (33) R3 is chloro or fluoro (34) R3 is
chloro (35) R3 is fluoro (36) R2 is -C(ONRARS 10
(37) RR is -SO2NRAR5 (38) R2 is SOpR4 (39) R2 is
-C(O NR4AR5 or SOpR4 (40) R47is selected from hydrogen,
optionally substituted (1-4C)al kyl and optionally
substituted (3-6C)cycloal kyl 15 (41) R4 is
8) Khs SR npiorgbcimt Nyl (42) RS is (1-4Q)alkyl,
such as nethyl (43) R5 is hydrogen (44) R4 and R5
(29 RogeeHet with the nitrogen atomto which they are

gﬂ‘ rma 4 nenbered ring 20 (45) R4 and RS
(30)1?%%& z)r \Xn?th the nitrogen atomto which they are

(31) RingatcisdtE-drm a 5 nenbered ring (46) R4 and RS

oget h Mth the nitrogen atomto which they are
GZ)%?%%ﬁgidEﬁrm a 6 nenbered ring (47) R4 and RS

(33) Rbgehler onfioto t he nitrogen atomto which they are

ftached forma 7 menbered 25 ring (48) R4 and R5
(34)ﬁ ’g?ég{gr’é‘} with the nitrogen atomto which they are
(35)atfsemlhﬁﬁ forma fully saturated ring (49) R4 and RS
with the nitrogen atomto which they are
(36)5t tsa@rﬁ@mff‘&m a ring selected from norpholino,

(37) Rlzgego (s, piperazinyl, pyrrolidinyl and azetidinyl
(50) R4 and R5together with the nitrogen atomto
(38) isc¥:Rhey are attached forman azetidinyl ring

(39) R? is -C(O)NR*R’ or SO,R*

(40) R* is selected from hydrogen, optionally substituted (1-4C)alkyl and optionally
substituted (3-6C)cycloalkyl

(41) R is (1-4C)alkyl, such as methyl

(42) R? is (1-4C)alkyl, such as methyl

(43) R is hydrogen

44) R* and R’ together with the nitrogen atom to which they are attached form a 4 membered
ring

(45) R* and R’ together with the nitrogen atom to which they are attached form a 5 membered
ring

(46) R* and R’ together with the nitrogen atom to which they are attached form a 6 membered
ring

(47) R* and R’ together with the nitrogen atom to which they are attached form a 7 membered
ring

(48) R* and R’ together with the nitrogen atom to which they are attached form a fully
saturated ring

(49) R* and R’ together with the nitrogen atom to which they are attached form a ring selected
from morpholino, piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl

(50) R* and R together with the nitrogen atom to which they are attached form an azetidinyl

ring
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WD 2008/ 050101 PCT/ GB2007/ 004018 -28 (51) R4 and R5
together with the nitrogen atomto which they are
wa@eaoaosmEdl f orm an.  unsubstituted ring (52) RAPENGBR®7/004018

together with the nitrogen atomto which they are
attached forma ring nono- substituted either with a
substituent R$ or with a substituent RO 5 (53) R4 and
R5 together with the nitrogen atomto which they are
attached forma 6-10 nenbered bicyclic saturated or
partially unsaturated ring (54) R8 is selected from

(51) RMYEGE ®X Yogethbr #ith #ck@rdgen alomfHo)whikly they e2}tadR8d f@m an

sel ected from hydroxy, nethoxy and methyl (56) R9 is
unsubsfugedrEg fr om (1- 4C) al kyl and-C(O) (I -4C)al kyl 10 (57)
R AgSkH i i | IHEH thdy e afallrelBTREL -
(52) etn(eir%ogr Fﬂe?:w%lt&?{étg%gr&g@z a %-?‘n;rrbe?e het er olgfgyrlnono
substititedeifl0 yitkiE Fulstinenisly] woritr subsitenf Razi nyl and pyri dyl
61 T-2 1.§. St AN [ - gd
(53) § Pl et BB RS Bt D R SLC AAGRG L ECHS
memisetdbitpdicfsatormdlbd parti6ldy uiRatirated idg 4C) al kyl (64) R10 is

0§35 SRRt S bR e UL L1 2 M o

(55) RUis 6818)tedRBmihg didoey 2ydithdx§8hd Ribhyils ( 1- 4C) al kyl sul f onyl

(56) B pselgtod ek RSN BHErGION A b B 18 5. or

57) R? Renhehftkiher oaryl ring (74) Ring B is phenyl or a
6- menbered heteroaryl ring (75 Ring Bis a

(58) BE&ehiserScnieeared kd@rgaryhiingg (76) Ring B is a 6-menber ed

59 8857 G ghghbdBigludfl 70, C 1< @ S erbered i

(60) HET-2 is selected from pyrazinyl and pyridyl

(61) HET-2 is substituted with a substituent selected from R’

(62) HET-2 has one nitrogen substituent selected from R

(63) R" is (1-4C)alkyl

(64) R" is (3-6C)cycloalkyl

(65) R' is hydroxy(1-4C)alkyl or (1-4C)alkoxy(1-4C)alkyl

(66) R'? is -C(0)(1-4C)alkyl

(67) R is benzyl

(68) R' is (1-4C)alkylsulfonyl

(69) R'® is (1-4C)alkyl or benzyl

(70)n=0

(7)n=1

(72) Ring B is phenyl

(73) Ring B is 5- or 6-membered heteroaryl ring

(74) Ring B is phenyl or a 6-membered heteroaryl ring

(75) Ring B is a 5-membered heteroaryl ring

(76) Ring B is a 6-membered heteroaryl ring

(77) Ring C is a 5-membered ring

(78) Ring C is a 6-membered ring

(79) Ring C is a 7-membered ring
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(79) Rng Cis a 7-nmenbered ring WO 2008/ 050101
PCT/ GB2007/ 004018 -29- (80) Ring Cis unsubstituted
w@ 3dp/oRilng C i s substituted on an avail abl e ni PEDGBR007/004018
atom by R13 (82) Ring Cis substituted on each
avai |l abl e nitrogen atom by a substituent R13, wherein
each R13 is independently selected from (1-4C)al kyl
and benzyl 5 (83) Ring C.is substituted on an
avai | abl e carbon atomby R14 (84) Ring Cis
substituted on nore than one avail abl e carbon atom by

(30) R?ﬁ’%i@tié' LdERisited Ndependent |y sel ected from R14 (85)
Rimg Cis substituted on one or nore,avail abl e carbon
(81) Rangbnishspbstistitieg on am achileble pitfogen #Am tyk " car bon at om by
i | | bt 19° iveherein each
52 RO s b B, DO A0, oo
RY isheteperenttyt selectedSB)m AEC)8lkyband tngylf used bi cyclic

stem (89), HET-3 is 5 f heyclic system (90
(83) @é&ééﬁ ?@Sté&@f‘é’nf‘ﬁ%%adlaﬁlieé’i‘/%f’? %t%%Sb&b%m 15 (91) HET- é i l
(84) Rain®C s fubstrdtelion yedré thas ysd emil{2 parbiimlatdmity sabsifienfsus ed

) bicyclic system(93) HET-3 is selected fromstructures
mdepﬂlquﬂSFS"‘i%“teﬁ‘é?%]Pmﬁbef ore defined, particularly wherein

(85) 1343 cadslivstlifitcdlof 0RO bhmbRtakYilabBNW@ridhatdns bg ethyd and/or twice on
fluoro (94) HET-3 is selected fromstructures Gto P
one caryohatpm ygeetbyle defined 20 (95) Ring Cis substituted

] i her methyl or fluoro (96)
(86) I%lxﬁgw%h%%@?n%ﬁﬁ?gg%??ﬁlﬁd by R14 and both are
(87) Ring Bas hetetohmyl agt Rink Gois beteqogyolylR12 i s hydrogen (98) Ri12

I.s.fl.uo i.s.chloro 25 (100) R12 is hydrogen
(88)%ET?IIE%EgT%g%}C%}é&& sel ected from structures AA
(89) HBT NS as,Sfesedibidyefiosystedef i ned (102) HET-3 is sel ected

Sstryctures B F GG and HH (103) HET-3 is
(0) ééfg]df %é%fi%‘%%é“tyfﬁ%fyﬁ{‘:egé EE, FF and GG According to a
(91) fiBT13heR sf7eiddrttcyefic theeni Nnvention there is provided the

f ol | owi
(92)Hﬁwﬁg“pg%:m?e%b@éy%[i%stee?n groups of conpounds of the

(93) HET-3 is selected from structures A to F as hereinbefore defined, particularly wherein
R" and R' are both methyl and R'? is chloro or fluoro
(94) HET-3 is selected from structures G to P as hereinbefore defined
(95) Ring C is substituted by two R and both are either methyl or fluoro
(96) Ring C is gem di-substituted by R!* and both are either methyl or fluoro
(97) R'?is hydrogen
(98) R'?is fluoro
(99) R"is chloro
(100) R'?is hydrogen or fluoro
(101) HET-3 is selected from structures AA to MM as hereinbefore defined
(102) HET-3 is selected from structures EE, FF, GG and HH
(103) HET-3 is selected from structures EE, FF and GG
According to a further feature of the invention there is provided the following
preferred groups of compounds of the invention:
In one aspect there is provided a compound of formula (), or a salt thereof, wherein:
R! is selected from (1-4C)alkyl and (3-6C)cycloalkyl;
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In one aspect there is provided a conmpound of formula
(I'), or a salt thereof, wherein: R is selected from
w@ 260805abkyl and (3-6C)cycl oal kyl; WD 2008/ 050801/GB2007/004018

PCT/ GB2007/ 004018 -30 HET-1 is a 5- or 6-nenbered,

C-linked heteroaryl ring containing a nitrogen atomin

the 2- position relative to the am de nitrogen to

which the ring is attached3gand optionally 1 or 2

further ring heteroatons i ndependently selected from

0O, Nand S; which ring is optionally substituted on
HET-2¥a §U drl608@hbedé ) - rie@ b @ReAry] king Soraihing Aeitedpen atom in the 2-

t d) bst t | f
posic g g ot 2SR P S A oy 1 or2

€ Ol Rtk ﬁrSOWhBﬁ, 96btiBnal
ﬁlrthéq{ﬂggl%{ee ?)Engrh pgmmﬁggteﬁnd FIETHS v\,heréllnrgI 1v\,%petnn ¥

substﬂtﬂ@omanymlmnwom r¢\§dedsltﬂ@§pt thaiehy qwpjermised) By a substituent
selectfeg grr%%:_:gl Ao 81[1 § I&?? a%'i fe ctaff)toﬁ%%o%%él\l f%ﬁgéiﬂue%? nﬁ@ﬁe%denﬂy

'S se ecte from
selecfea;mw% 10 R3 is selected from hal o, met hyI and

Ring t(Arllsf %@%«ﬁ{ﬁ? ﬁ?ﬁy Eﬁ%’lf ? )e/m g h@%t Se d l{eitegﬂ%ﬁgngﬁ@g %.nlt %Hggl itis

subst&@tb@ﬁif Rfj ﬁnc{ dl:fmﬂhal@:ﬁﬂm&ubsﬁt@d\l%é@bﬁp Rﬁedtslhﬂ'[yﬂ Rigen or
y an ${her with the
R’ lsﬁ‘?lt"i‘ ?fnapm%m%’# ﬂgiy%g} &%h]tgt’ached forma 4 to 7
3 s TRBRES £6kn nard! M&tﬁ{yﬁﬁd%ﬂ\mﬁbﬁqbtﬂw y unsat urat ed

het er ocycl yl ,. optianally. containing % d
R* 1srsdp<ttwaromh§@r@g@mnérﬁs 40k deptionally %“Sstttﬂféd Yﬁﬁ?ﬁ?&“ﬁ“ selecte
tIy selected from0O, Nand S, wherein
fmmabﬁghbd roup c ];n optionally be replaced by a -(O)-

R’ isduydrogtreordil #Coallsydl phur atomin the ring may optional Iy
be oxidised to a S(O or S(O2 group; 20 R6 is
(1-40Qal kyl; R7 is (1-4Qalkyl; HET-2 is a 5- or 6-
R* anteRhiegatikr hﬁmehmtrygematmg to which dlely iangpttiched form @41t¢ fgrembered

er eoat endent sel ecte

saturie GHORHG s wR G BTt e Ay ol | g2t
heter@¥tofs %Mhﬁalhbﬂﬂ&ﬂhe Eﬂhﬁg: N%orﬁ)’lﬁmﬁé‘ﬁdenﬂyl delecSed)IfDd)m@j N dngd S,

further substituted rLl qQr é avail abl e. 25 carb g) .
whergingimé Hy erqu eARtipRaly bei rRiegs ﬁa@nf?@ 2ad WheTEl Ay Rgom 1n
the rﬁ‘xg%a%rrop%na@l? RVGRidisdBkEa S% YRGED), gehu@m (provided it is

her eby " quat em sed y a substituent selected from

R isg1@O#Y; i s (1- 40) al kyI HET-3 is a fused bicyclic

R71s(r](:1- 8 temof forrrula-BC wherein Bis a Ring is
r

“attached to the |inking oxygen atom and Ring
HETR isa Joloe fyinemberpdheteroaryl ring, containing 1, 2 or 3 ring hetereoatoms

or

independently selected from O, S and N; which ring is substituted on an available carbon
atom by a substituent selected from R? and is optionally further substituted on 1 or 2 available
carbon atoms by a substituent independently selected from R? and/or on an available nitrogen
atom (provided it is not thereby quaternised) by a substituent selected from RO

R' is (1-4C)alkyl;

HET-3 is a fused bicyclic ring system of formula —B-C;

wherein B is a Ring is directly attached to the linking oxygen atom and Ring B is pheny! or is
a 5- or 6-membered heteroaryl ring containing 1, 2 or 3 heteroatoms independently selected

from O, N and S (provided there are no O—O, S-S or O-S bonds in the ring);
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30 a 5- or 6-nenbered heteroaryl ring containing 1, 2
or 3 heteroatons independently selected fromO, N and
w@2qoposoadded there are no 0-0, S-S or O S bondBCT/GBRVE/004018
ring); WO 2008/ 050101 PCT/ GB2007/004018 -31 wherein
Ring Bis optionally substituted on any nitrogen atom
by a substituent selected from R11 and/or on any
avai |l abl e carbon atom by l13pr 2 substituents
i ndependently selected from Rl12 R' is (1-4C)alkyl; 5
R12 is independently selected from (1-4C) al kyl and
whermk%g ﬁsrtqaugndl@ sﬁbs'étu?ed@ﬂia@nﬁelog@ﬁtaﬁﬁmw hibstitnbmgeltatseftom
B, containin n f(]iet er.eoat ons
amdﬁ@recpleq@a@mulaylescéxb@e 9%&1 by bﬁ’i %)Subgﬁ%}ﬁlgs jdepsdentiysglestpd from
R'2 there are no 0-0, S0 or S-S bonds within the ring),

wherein any ring carbon or sulfur atom may optionally
R11 is@-4alkyli sed and V\,her ein Ring Cis optionally

2 is 1&«?@8{1&&&6%1@0@ Ef %é%ﬂ% 2 2.y a substituent 10

rom any dvail abl e carbon atom
Ring l0Yis 4 501 m2mbetbd hétérueyntis ring Gepe dking By coghiag tlelof ¥ ong

heter?}lfﬁom% %%ﬁdegugl}} g%% gu;%clah gﬁ% gf\l (%rovufedgl(ljat ﬁl{e?égri go O—O S—O or

S-S bohdeen denidgy, vHereaedy QQCdarFoRng e)1fid,atdn oy Bptldnlally be
anot her aspect of the inventi on t here rovi,ded

ox1d1§qglrﬁ§1§ gAwrest Ring (s |ogt1((qail su‘tgptuée nfti:f%eg gtpm W]aeﬁu§§tﬁuent
selecgd ffo?n ﬁ@l a‘ﬁ@ﬁoﬁ 6h Ilrfy%hﬂa]a'lél&}lﬂinka%m 30d of 3-stKstieesls ddlefsatidently

- or 6-menbered, Clinked heteroaryl ring
Selecwdrftoaﬁlﬂl hg a nltrogen atomin the 2- 20 position

R3; (ﬁl hﬁ/cg to the amde nitrogen to which the ring is
at't 8 ’and optionally 1 or 2 further ring
R" iseteeted ftooné -4G)alpl Ademtahg cklefoect ed from 0, N and S;
0 which ring is optionally substituted on any nitrogen
nis 9%l (provided it is not thereby quaternised) by a
pis (ﬁidbﬁéﬂdbmtmt ea&&icé@f@de)f(l oor RC and/or on 1 or 2

aval |l abl e carb atoms by a.substituent in nd (= ‘
S ool P ORBE TENEITeR i WOy ot BT RIRER Y ora
Salttﬁ&e@mq,h@@{ﬂ onal | y further substituted by a group

selected from R2 is selected from -C(O NR4RS,
R isgghmbeddfim ( IS@WFR‘S‘M R8)5%slq y R4 is selected from

HEThVE 366 %Mnlfeiled‘l@)lﬁkgd’ hetdrORY1 ﬁlﬁ?&dﬂalﬁiﬁ@§ hitlogéeslomYin the 2-

stituent sel ected
position relative to the amide nitrogen to which the ring is attached and optionally 1 or 2

further ring heteroatoms independently selected from O, N and S; which ring is optionally
substituted on any nitrogen atom (provided it is not thereby quaternised) by a substituent
selected from R’ and/dr on 1 or 2 available carbon atoms by a substituent independently
selected from R®;

Ring A is phenyl, substituted by R? and optionally further substituted by a group selected
from R®;

R is selected from —C(O)NR*R®, SOpR* and -SO,NR'R’;

R’ is halo;

R* is selected from hydrogen and (1-4C)alkyl [optionally substituted by a substituent selected
from -OR® and -C(O)NR’R’];

R® is hydrogen or (1-4C)alkyl;

or
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30 from-ORS and -C(O NR5R5]; R5 is hydrogen or
(1-40Qal kyl; or WO 2008/ 050101 PCT/ GB2007/004018 -32
wW@RA0oansh1Rb t oget her with the nitrogen atom to Bii/GB2007/004018
they are attached forma 4 to 7 nenbered saturated or
partially unsaturated heterocyclyl ring, optionally
containing 1 or 2 further heteroatons (in addition to
the linking N aton) indepesglently selected fromO, N
and S, wherein a -CH2- group can optionally be
replaced by a -C(O - and wherein a sul phur atomin 5
R* anliiR€ tégeﬂﬁr WRy ttitréfealatom feviaxt Kﬁbﬁﬁé attached E(rﬁi) a to SéhRered

40) al ky R7 4C
Satur@;do;r ol upsa et RGeS scBr B cn PR} op? g
hetergatoﬁllﬁpglll gdcﬁtlcgﬂjt()ttﬁkeﬁn &%N %fonﬁﬁndeb&d‘eﬁ%eﬁﬂécﬁbﬂ ﬁdﬁﬁOeNlaﬁd S,

conpound of formul a \QQ) or a
whert:lh@r—@Hﬁ ngmqaelomtIOIR:ﬂy|bs r@éﬂcé‘ébﬁéﬁ -¢ n@f{dlwhﬁ‘(f})lﬁlawlph‘gﬁ@m n

the rlg:g’fnaﬁk lbg}gudlsF!ﬁE ont n%] ug menber ed,

eroary r|n g a nitrogen atomin
1st(heC)%ﬂkypx03|t| on relative to the am de nitrogen to

m4§ the ring is attached and optionally 1 or 2 15
s S ng heteroatons i ndependently sel ected from
nls(perN and S; which ri ng |s opt| onal ly substituted on

any nitrogen m ( ?ed it is not thereby
pis Wg@e@ﬁmtgr@ayaogfcgurge to’ Qeft  selected from R7 and/ or
onpl f@t‘rthcg= a?ﬁé@i dahd BvERioR Aeréds rosidiy axosipbaid dfifemiula (IV), or a

mdefgen ently selected fromR6; Ring Ais HET-3; 20
SaltthIE@ wheyet: f used bicyclic ring system sel ected from

| AR LRGP R SOl Jef  ned. | RL2 i

ected from -4C) al kyI and hal o; R13
HETi- BlS(aJS- wﬁmemhe;edR@dmksd lmfemflermg qomwr(lug &m}ragqutom in the 2-

posne% rﬁ%s) ¥g tigcqle amfc)ie %Br(())'gg;@tol vﬁnéh%h? e pe n PBz%ﬁﬁlgg% lor2
furtheC Gk lﬂ@&‘rﬁﬂ)nn@ mdﬂ:peﬁnderﬁly selectad frumt(DLGN amt%,e&lnlcloﬂng iseptionally
subs‘ltl‘irl]l@rz)tnégg ghrlﬂg)?ggr? atom (Brov1cfeﬁi et 3 Rot Ter %’uqullglte 1sed?53py Llﬁ)s’utuent

selected from R” and/or on 1 or 2 available carbon atoms by a substituent independently

selected from R6;
Ring A is HET-3;
HET-3 is a fused bicyclic ring system selected from formulae A to P as hereinbefore defined;
R!? is independently selected from (1-4C)alkyl and halo;
R3is (1-4C)alkyl;
R is selected from (1-4C)alkyl, fluoro and chloro;
RS is (1-4C)alkyl;
R’ is (1-4C)alkyl;
nisOori;
p is (independently at each occurrence) 0, 1 or 2.
In a further aspect of the invention there is provided a compound of formula (IV), or a
salt thereof, wherein:
R! is selected from (1-4C)alkyl and (3-6C)cycloalkyl;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-

position relative to the amide nitrogen to which the ring is attached and optionally 1 or 2
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salt thereof, wherein: 30 Rl is selected from
(1-4C) al kyl and (3-6C)cycloal kyl; HET-1 is a 5- or
wo20msbEared, C-|inked heteroaryl ring contai ni PQI/&B2007/004018

nitrogen atomin the 2- position relative to the am de

nitrogen to which the ring is attached and optionally

1 or 2 WD 2008/ 050101 PCT/ GB2007/ 004018 -33 further

ring heteroatons i ndependeggly selected fromO, N and

S; which ring is optionally substituted on any

nitrogen atom (provided it is not thereby quaternised)
furthd?¥in@ heteRatdnisued¥pende il %l&ﬁidf ﬁcﬁﬁrﬂ?]_ﬁ sl ohichming ioopt@nally

aval | abl e carbon at ons a su tuent n end
substifapd e Ry FiegaRIPM Grey! INSWQt %quarﬁ‘?*s%‘ﬂ%g aasug%i&‘é%t

selecgh %)ﬁl Rtanw (ﬁ’ gn 335 b aRikelcasiRd afd’n%rﬁyfdi’éhﬁéﬂtl&?@t MMepeadddvly
er e before defined; R12 is independently

seled@élfl@m%d from (1-4C) al kyI and halo; R13 is

1- kyI 10 R14 is selected from (1-4C) al kyl,
ng%lﬁgﬁoﬁand chloro; R6 is (1-4Qalkyl; R7 is
HET{lis 4®)sadl kighclic rivigs@ger selegied §oipifommpsnbia e MM as hesgishefore
defi %currence) 0O, 1 or 2. 15 1In a further aspect of the
CMPFrvention there is provided a compound of formul a
R i{ in¥MBpen@intl@ sels@bd fréh€r-a@afalkyMand kilo;, Rl is sel ected from
(1-40Q) al kyl and (3-6C)cycloal kyl; HET- 1is a 5- or
R isUrndlky'ed, C1inked heter oaryl ring containing a

leé"éeierc{%g@’fbnﬁélm)hl'ﬁ?;lt RBord-an@eBlofd;on rel ative to the am de

mtroagfnto the ring is attached and optionally
R®is11¢£)akylp0 further ring heteroatons | ndependent | y

I fromO, Nand S; which ring is optionally
lssﬁg'g?l?}ﬂt ed on any nitrogen atom (provided it is not

nis @ eek,eby quat erni sed) by a substituent selected from

pis @r@gg%n%%t%[ lgac:hé)ggulge e%ﬁ* habhe carbon atonms by a

pen Selected fromR6; Ring Ais
HETR: 3furtRér abffett & thesmaerftmehierblsqyaz\hdqﬂ arqonrg)ogytofeﬁqrmula V), ora
e fromfornul ae EE, FF, GG and HH as
Salttﬁ%@%ﬁﬁ’ggrlﬁﬂ]re defined; R12 is independently sel ected
R! if 5QeBtddlda al- k&jall@nﬂl&(al-@)cycloalkyl

HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position relative to the amide nitrogen to which the ring is attached and optionally 1 or 2
further ring heteroatoms independently selected from O, N and S; which ring is optionally
substituted on any nitrogen atom (provided it is not thereby quaternised) by a substituent
selected from R’ and/or on 1 or 2 available carbon atoms by a substituent independently
selected from R,
Ring A is HET-3;
HET-3 is a fused bicyclic ring system selected from formulae EE, FF, GG and HH as
hereinbefore defined;

12 is independently selected from (1-4C)alkyl and halo;
R"is (1-4C)alkyl;
R"is selected from (1-4C)alkyl, fluoro and chloro;
R® is (1-4C)alkyl;
R’ is (1-4C)alkyl;

nisOorl;
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R13 is (1-4Calkyl; R14 is selected from (1-4C) al kyl,
fluoro and chloro; 30 R6 is (1-4Qalkyl; R7 is
w@ 200803Ebkyl ; n is O or 1; WD 2008/ 050101 PCT/GB2007/004018

PCT/ GB2007/ 004018 -34- p is (independently at each
occurrence) 0, 1 or 2. According to a further feature
of the invention there is provided any one, two or
more of the follow ng comppunds, or salts thereof 5
3-[6-(azetidine-I|-carbonyl)pyridin-3-yl]oxy-5-[(3S)-1-
met hyl - 2- oxo- pyrrolidin-3-yl]oxy-N

p s (bR BY &k bilndeie) bengan de; 3-[ 6- (azetidine- |
-carbonyl) pyri di n-3-yl ] oxy-5-[ (3R) - 1- met hyl - 2- oxo- pyrr
olidin-3-yl] oxy-N (5-nethyl pyrazin-2-yl)benzam de;
3-A s I, G s i &b i e 18, tivb 3r more
o R G SO RO P AR oty @pnénl

of the( @l oeing\ebinpBundkyi cszdis-tBergdf) benzam de; 3-[5- (azeti di ne-|

3[6@%%@?r%”gE%Bﬁ({@@{@%g%}lk&@éﬁs & BRLI AR 1 Sl O BB LS -N-

(S-méthyapyrh'ziﬁqlzwl)hb%nzaln)icﬂmnzam de; 3-[4-(azetidine- |

- -9-[4(3 . g

s R RO ol o et e prplin 310wy
(S'mgu{lgﬁ?hn&f%aemﬂ?w Cbonyl) - 3.ch i di ]

-15- (azeti di ne-I-carbonyl)-3-chl oro-pyridin-2- -
3-[S-@th(d3®;11arh@2yﬁ)wtazmo%<bﬂwrgf_5ﬁ%?-Hleﬁwl'grc]xaswﬂ&ﬁ%lé‘"'Yqj("&y'N‘
(4-mét§19t1Bytlhf%%l@-%l%egzéfﬁi}l@, enzam de; 3-[(3

S)-1-net hyl -2-oxo-pyrrolidin-3-yl]oxy-N (5-nethyl pyraz
3-[5-{ametiling-} -caibouy ) pireseinyd-Eleyo (B Bird riestiylFeipamingd ding-ylJoxy-N-
=L 4= ( 110§_DEy= 2= onyl ) phenoxy] -5- 3
(4"“%‘;‘?11’-3%%%}1%- 23%%639%9% ol i di n-3-yl f/] oxy- N[§5 20
3-[4-(eettindihes Y4carbbmy Dhgroxisk ik @6)-d enethyl-2-oxo-pyrrolidin-3-ylJoxy-N-(1 H-
3- [3( r2qb2- di 0x0- 6- oxa- 2- X6-t hi abi cycl o[ 5. 4. 0] undeca-7, 9,
pyrazp}3py Sﬂz-aﬁl@%) oxy] -5-[(3 S)- 1- met hyl - 2-
3-[5-_(&5%([1&%&Qbﬂbdhyl)-&chl!o}cﬁmidi\h-(z&]gayh?{gjﬂ)ﬂagéﬁly]g}y}lk?-Mﬁmﬁ-
i de; -[ 6- (azet i dj ne- -car bon ridin-3-
Yll0><é(xl§r-(%-f’{e|ﬂ£ﬁ@§?méigb%? rolidi n¥3- 5?/) oxy- N (g-
3-[(3@?11fiﬁétﬁyl[ﬁ@ionpg%olﬁhi}lbﬁﬁﬁ@{ﬁ-ldf{S-nQe'ihylpyrazin-Z-yl)-5-(4-
3-[(5-nmethyl -6, 6 2

- di oxo- 2- oxa- 6- “
methglspHpnylpheaoxpbeganide:s. 4. 0] undeca- 8, 10, 12-tri en-10-yl)o
-[4X¥zetdine-1- -5-[(3S)-1-methyl-2-ox0-pyrrolidin-3-yl]oxy-N-(5-
1 @%fic-h?r%tl hcy?fb-og}-llg);lgl-mg)}/’; r cgfi (%Ii nrfl%-% ) 8};(03/? ITo(153nrrety r%g)/)liypy r(az
methylpyPazitl-3ybhergnatinifle;  3-[ 6- (azeti di ne- |
T(EEFReRY ol i B L ¥adReal 63 1 -trien-9- _5-[(3S)-1-methyl-2
G AR M Nl eg 0 i w5161t

oxo-pyrrolidin-3-yl]oxy-N-(5-methylpyrazin-2-yl)benzamide;

3-[6-(azetidine-1-carbonyl)pyridin-3-yl]oxy-5-(1-ethyl-2-oxo-pyrrolidin-3-yl)oxy-N-(5-
methylpyrazin-2-yl)benzamide;

3-[(5 -methy1-6,6—dioxo-2-oxa-6-x6-thia-5 -azabicyclo[5.4.0Jundeca-8,10,12-trien-10-yl)oxy]-
5-(1-methyl-2-oxo-pyrrolidin-3-yl)oxy-N-(5-methylpyrazin-2-yl)benzamide;
3-[6-(azetidine-1-carbonyl)pyridin-3-ylJoxy-5-[(3S)-1-methyl-2-oxo-pyrrolidin-3-ylJoxy-N-
pyrazin-2-yl-benzamide;

3- [6-(ézetidine- 1-carbonyl)pyridin-3-yljoxy-5-[(3S)-1-methyl-2-oxo-pyrrolidin-3-yl]oxy-N-
pyridin-2-yl-benzamide;

3-[(11-chloro-5-methyl-6-oxo0-2-0xa-5-azabicyclo[ 5.4.0Jundeca-8,10,12-trien-10-yl)oxy]-5-
[(3S)-1-methyl-2-oxo-pyrrolidin-3-yljoxy-N-(5-methylpyrazin-2-yl)benzamide;
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pyrazi n-2-yl - benzam de; 3-[6-(azetidine- |
- car bonyl') pyridin-3-yl Joxy-5-[(3

w@peogosEdhyl - 2- oxo- pyrrolidin-3-yl]oxy-N- 30 PCT/GB2007/004018
pyri din-2-yl -benzam de; 3-[(1
1- chl or o- 5- net hyl - 6- 0x0- 2- oxa- 5- azabi cycl o[ 5. 4. 0] undec
a-8, 10, 12-trien-10-yl ) oxy] -5-
[ (3S)-1-nmethyl -2-o0x0-pyrrogszdin-3-yl]
oxy- N- (5- net hyl pyrazi n- 2-yl ) benzam de; WO 2008/ 050101
PCT/ GB2007/ 004018 - 35

3- [(4gne£tl()4 5r@dgtwbxa54@m1@mm«m GBrdacah)b ¢Q¢ﬂ1@£9¢yl§oy@§|]{$e(d and@hyd;22oxo-
rren

bg | - 2-
nyfobglmﬂo}’ll)‘a‘iy gﬁ&’iﬂb’r‘?@‘( 5] %/1};91[11 razi n-2-yl ) benzani de;

_ | 0
3-[(5 %e[ﬂ(iﬁtq@ignw%aﬁi ‘3%2@)‘10%/%%534 5]%1@&@@80150&:1201&15 A08)yereerR3 S, 1L

methyle3d-pxd-pRraidin- Wﬂp@r l\(l]CNSrfnghx}psjrazm 2-yl)benzamide;
16 B3 BT PTE I M IR sy - 3

methplpysakin2-piwopamide] i di n- 3- yI )oxy N- ( 5-

516 e R B BB ROR ST dronciapypy ke mypsgiin

y1]oxIN-I5 meﬁiymrazﬂytaylabmammﬁr rolidin-3- yI ] oxy N-(5

516 GA A e B BORS T R A HEIgP PPy e Kespypoficines-
y1]ox§)N%5 ﬁiéﬂ{yﬂ%ﬁ‘&ﬁhlh'y bmr;ol idin-3 - 10

yl]o 3é#)benz ?
3-[6 K@Z%lﬂ@étll @FW@PY! %éﬁ@/]IO)‘WTY ri-eyclap 3)83“’ pB’rrOh‘Hl'é -ylloxy-
(5@63‘5%};1?[@){%119 biipehz-4ii@x0- pyrrol i din-3 y| ] oxy-

yrazin-2-y b@f‘? enzani de;
3-[6 BA@e@d(nAzleQarbnanpﬂmbmﬁ ¥ AR drayelgbuty}-p-oggpysolidin3-ylloxy-
N- (Sé‘i@%ﬂ‘ggﬁﬁl%@ e}ﬁan% Qxo- pyrrolidin-3-yl]oxy-

azi n- yI ) benzani de; 15
3- [6$A£fﬁtd(1}ézletarbjonyepﬂrachmr3 bojoyyPHER)eli- cthﬂ-%fb)}qumsldﬁr( 3w oxgy-N~(5-
0 rrI|d|n3yI]oxy N-(5-
met%"ﬁa}?f %/P’ﬁg‘?q%x‘? t ) benzam de;
3-[6-3AEArd(RZIetArBdyBpridianbafox) )sqm)du ethB-2rbepyyrrdidn Byl]oxy-N-(5-
S)-1-ethyl-2-o0ox0-pyrrolidin-3-yl]oxy-N(5-
methyiyaAy ¢y Abrasl F) benzani de; N, N-Di nmethyl -5-[3-[(3
N N@lmlethgﬂiggy [(‘3@ @iﬂe‘tﬁ%}{f%&io ﬁh—ﬂ@h@m}d -Y1]oxy-5-[(5-methylpyrazin-2-
y pyrazi n-
yl)ca,rbé)m%ﬂ WVW%W@MW&@M‘% 2- car boxani de;

¢ hyl-
3- [(%%j)&(%%ﬁzfi B e%g 91159’3{ ]C_ ;[%1 g%ﬁlgécébf) @Yp-i:rfén 9- %rl 0xy]-5-[(3S)-1-methy

2-0x8)pytroliginkyyloxg-16X BH pyraedt3 ﬂlbbﬁngamlslﬁ] oxy N-(1

s oS RO s e g low
(S-HS)Ify]pymnﬁTnyl)Bemr_miq_@y{ r gl indi n-3-yl]oxy-N

s 1B iop el el AT Bded o, vepisr-A0a gl -
meﬂ%ﬂ&r&;& pkfgmllﬂineﬁyl}&cyYN)(W}hyﬁyy&a(zﬁﬁlwl)benzamlde

oxo-pyrrolidin

3- [(%)SayL Nekhgl %@f%pyrﬁglﬂda%ﬁﬁlbxyﬁ%ééﬁﬁtaﬁ%@Zln 2-y1)-5-(6-

- methylsulfonylpyridin-3-yl)oxy-benzamide;

N,N-dimethyl-5-[3-[(3S)- 1-methyl-2-oxo-pyrrolidin-3-ylJoxy-5-[(5S-methylpyrazin-2-
yl)carbamoyl]phenoxy]pyridine-2-carboxamide;
3-[(9-methyl-10-0x0-7-0xa-9-azabicyclo[4.4.0]deca-2,4,11-trien-4-yl)oxy]-5-[(35)-1 -methyl-
2-ox0-pyrrolidin-3-yl]oxy-N-(1H-pyrazol-3-yl)benzamide;
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3-[(3
S) - 1- net hyl - 2- oxo- pyrrolidin-3-yl]oxy-N (5-nethyl pyraz
WO 2e03AF11t 5- ( 6- PCT/GB2007/004018
met hyl sul f onyl pyri di n- 3-yl ) oxy- benzam de;
N, N-di met hyl -5-[3-[(3
S) - 1- net hyl - 2- oxo- pyrrolidin-3-yl]oxy-5-[(5-nethyl pyra
zin-2 30 yl)carbanoyl ] phensgxy] pyri di ne- 2- car boxami de;
3-[(9-net hyl - 10- oxo- 7- oxa- 9- azabi cycl o[ 4. 4. 0] deca- 2, 4,
1 1-trien-4-yl)oxy]-5-[(3S)-1-nethyl-
N N-d%m@fh@l‘-@-)ﬁ [(QB) ﬂ-lrr[b‘t}?gﬂ pldxexyyridtidih-3-yljoxy-5-[(3-methyl-1,2,4-thiadiazol-
yrazol ) benzam de; 2008/ 050101
-Yl)qa@PF@QﬁWP’O%%%HG‘z‘%I RF‘W—‘ P8t hyl -5-[3-[(3

N,N- %%Wgt ) 3s§q%&nﬁyz _bd-btk iR yhyljexey s el hdnymet hytiazbi-2-

yl)CaﬁambyMquwWe%WWW@zl ne- 2- car boxani de; and
E{?%L[}.lﬁg ?th[: Bivkhtn rflay be adgnmﬁ ered in the forrn ofa pro -drug. éAx

- 0X0- pyrrol i oxy- % - met’hyl
pro- dﬂlgm abﬂipreZursor or pharrnaceutlcally acceptable compound eing degradable in

henox razine- r a1ne
the b3 BB SrorTREnt i LR P AR D et A A Bl o e
compo@fiddfahe ﬁhva{tmn,qrau@ulaﬂymmn@[m@ydﬂ)lyssaﬂiie epere;cualsams foms of
pharnaceutjc I cce bl e.c nd bei r adabl e
prodshgs e Feo ot 0t B LS AGEERE LB eT e Eho@hc | on
a) (stbnds P?d'éinﬁg%t &fite@by MTBARDhrdQ(F1&OTER,0988) Ml Métkods in
i nvention, particularly an in-vivo hydr

|
Enzygwiagy) VoA, po39-3 % ﬁ%‘te@fby Ko Widderg ¢ aér(é‘co R RAFSUR Fress: LR
b) arA &;4:1:95 IFBY?ﬂHP% BRsih a@ﬁ@veﬂﬁ’p%ﬁ“ gdl%rﬂy\d@%gég@&d-l_%@&n 10

odrtgs, edited by H Bund gaard
c) ( Eﬂs&mdgatard 1gpipr %m!aesnm dnddppliationof Prasregsys by%@un@gaard

edited by K Wdder, et al. (Academc
p'llg'rw?g%ﬁg%) b) A Textbook of Drug Design and

d) DeNeBwpgend, Advdiided drby Dty Bavieds, l§ai§§m99@) H,

) privigenrdis) SRR T e B TS T8 Psgy ang

f) H NBundgaar &, Ohdwartaad BHLGR, Bei(weny Revi ews 8, 1-38
(1992); e) H Bundgaard, et
The eppbanisertdhet aboxg C@g'dgﬁ%@ts a9 IHCQW%%’Q%ID b%ﬁéefe?c)e

Kak ey@hlesst pft- drugg}@ﬁ% Rt Rulih-vivd 2yd@8Ratld 93d)of a'Ebmpound
contents ofp t he above cited docunents are |ncor por at ed

of thp gventipnnpniaisting ereROXY X MHIESY SIOUP fSolad CYRTEP %rraé’hégnaceuﬁcaﬂy-
acceétgi)le ?%ﬁq wiiiPh 5% lé}%e@iﬁqﬁé’h%ﬁé}p(l}r%nﬁﬁl 86dyPb p@ocﬁl@@'ﬂﬁ Wagdnt acid

e Inve contal ning a carboxXy or a hydroxy
or algshob pSulablefpbam@xal’ﬂphlé’ aczephtde astere farice@okyinchide ept abl e

C t({ (gﬁag?%&m%tg}bl[eh%rsr%? eex%{r%aeclg dth&a}r&?l‘lx ;tgatp (’%EUI : mn}éﬁ‘}}’es’cers

for eRixaplembalolyloxankthyhphthplidybesergst er s for car boxy incl ude

s e G B TUTORE PR chBB P RPRhE T hory e

1-cyBloMedy Rl %yIoRY MWL 1, ﬁhidi@leh-‘iydnyﬁﬁétﬁﬁ$:ster35fo€8xelnq)le 5-methyl-1,3-

C8cycl oal koxycar bon il oxyC to Ceal ksy esters for
d10xg}@g72pcprglmethyl and Cj.¢al oxycarbonyloxyethyl ters.

An in-vivo hydrolysable ester of a compound of the invention containing a hydroxy

group includes inorganic esters such as phosphate esters (including phosphoramidic cyclic

. esters) and a-acyloxyalkyl ethers and related compounds which as a result of the in-vivo

hydrolysis of the ester breakdown to give the parent hydroxy group/s. Examples of
a-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy.
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1- cycl ohexyl car bonyl oxyet hyl ;
1, 3-di oxol en-2-onyl net hyl esters, for exanple
w®G20080m04bt 1, 3- di oxol en-2-onyl net hyl ; and PCT/GB2007/004018
Cl_6al koxycar bonyl oxyet hyl esters. An in-vivo
hydrol ysabl e ester of a conmpound of the invention
containing a hydroxy group includes inorganic esters
such as phosphate esters (3ncl udi ng phosphoram di c
cyclic 30 esters) and a-acyl oxyal kyl ethers and
rel ated conpounds which as a result of the in-vivo
A sel&yidh 8F ¥SviSo By drbiabRsdsRF fcbmaf.gkgiom fbm@roz@ mdmmemi«aem

benzqyia%%éacggig&ﬁlﬁﬂ% n‘g‘lenga and phgrf alc lkoXyca?b n}gl (%o give

| ! Imoa Eakbamoyl
o B BB ATt A AP
give mm@tqﬁmlmﬂeyl@gmeace%mﬁ wepyeghd: f or hydroxy incl ude

al guticall
o 980 P SSEEN, caBRERM R DBBR) by
accepadbkg/d;alts ak bmtahteqahexsﬁaem])callsdacaslektyblc axlbeffrospimpanet of the invention

N-al k
is, fmé%(a ﬁeata% gslén agf? g ort;]a cgmgéét%n%%rfg%nﬁ%éélpé% %hg:g %’ s%lfﬁm%ntly
basicUod eiarﬁ;ﬂé taﬁlaﬁhdfaﬂdldlbili babiBith, (fmgmptdasaroi[no@arxmt artgélg;} agrdyyfor
orm naceut il ca ccept apl e S. sSul L apl e .
examp PR BBE T R P BB PLATows: S SspSS O Rele

acid. TRYERidPNsuitBle phtmagn@tRlydiccptabisiatt-ofid dofp&ind D tie ifention
conmpound of the invention which is suffigientl

which issfuéficigngly aélkim pealkaihmgia} @ltakpa pXaeie 8 spdumyot gta%‘fn salt, an

alkalﬁ?é% ﬁ':ieta@palﬂ R l’eP 1€ 2 Of1ciRFOR %d%n@s%rﬂ salf, @ amB6ARBI Kt or a
rochloric drobrom c, sul phuric, phosphori c,

salt W1th 41l argamoabast M&lloh@fﬁordS@ pbsiplakishlly-aepiable cation, togeramplpa salt
b l
i e S T

nw(aadeﬁymhwammmikall netal salt, for exanple a sodi um

%l%ﬂﬁtt ﬁlll}mng?rﬁ}%l dﬁgg#a'a%g%ezlﬁ:al cor%'s})sff‘tlxon c%hﬁ?]rlslgg %

comwuna of salrﬁula/m & cﬁﬂn@fz@ﬁﬂdz @)r bpﬁﬂmabmmbalaiﬁéooqdabl«asalt thereof,
hysi ol o |calhﬁ accepta ation, for exanple a salt
toge ‘t‘ﬁlﬂi*rét’ﬁ%ﬂ“é?ﬁ gallygpchent ‘H CREOT CBieFret hy| ami ne,

pi R@édr&’ih %) atﬁﬁ{epgbﬁledt %?th@rin\ﬂeﬁtlon there i 1s provided a compound of Formula
tris- y roxyet am ne. further feature of the

(D) a3 ¢nfimn rabm/euos ag %‘Wﬁ?%éﬁél}{r%@ﬂtab%wﬁd@fﬁq fdpr weapt meriggmepnt.
CORPQIRL. aIE)ﬂ’{er BetoF lhezh%leQEI)ﬁ ﬂl@f@ 1?91%Vﬁied Qtopound of Formula
pharnace%tlca gcce table salt thereof, together

O, omatphamqghamaﬁ‘ﬁmptddh ISfylt ra@r@e]iﬁsabﬁee%ﬁhou@m ugras@gpgdicapment for

ccor to there is

e

abBwghed raccﬁarchh@rort’ﬁe:muentma ltheye amm@»pdaltth@usa)lf ] commtedfof Formula

RN NG T

treatfRA{13H 2Adifdage mediatad thhﬂfgm tih pﬁhbwlaﬁ?p‘@@ﬂlabﬂt& sal t
t hereof as defined above for use as a. nedi canent fo

t r dhe peppousfl issuipbly formulatediag @ artrrmc%ﬁﬁl cepmposifion for Ofe in this
partlcular type 2 diabetes. Further according to the

Yinvention there is provi ded the use of a conmpound of
Foeadrding to another aspect of the present invention there is provided a method of

treating GLK mediated diseases, especially diabetes, by administering an effective amount of
a compound of Formula (I) or a pharmaceutically-acceptable salt thereof, to a mammal in

need of such treatment.
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25 (I') or a pharmaceutically-acceptable salt thereof
in the preparation of a nedicanent for treatnent of a
walr@sasaonedi at ed through GLK, in particul ar tREEGB2007/004018
di abetes. The conpound is suitably fornulated as a
pharmaceutical conposition for use in this way.
According to anot her aspect of the present invention
there is provided a nethod3pf 30 treating GLK nedi at ed
di seases, especially diabetes, by adm nistering an
effective amount of a conpound of Fornula (1) or a
p U@Emﬁ%ﬁb hedhénaspeteftheplensmbéntionelieofs, providal thamewif 2
need of such treatnment. WO 2008/

1
comppi) 20D 540 P har O bY- asaepLabls s sanBETer fordfratmengpta

dmag$ﬁaﬂ&g§ﬁgﬁghQMg@tlon there is provided the use of a
conpound of "Formula (1), or a

pHeacemsling io ioetheraseret effhepiesens lventiondhag is prpyifled the use of a
&abRIsQ Brdek for treatment of
comppbEES A0 Cor {BARSENTRI B EPabl s M sk for eatment of type
2 diabdier e i s provided the use of a 5 conmpound of Fornul a

1), . h t 1

P BT B Bty ACEPRLANE 8 B IS e
inventdh Gt ludRYbIbE&d glnedt tulvdiyng én ToreRoDatetes Mceﬁ'rtqmozsiithduom segious risk

the inve t|on ose

i.ncl ude | u ring.in. e
ot g e et BT 5 B Sl RS obRLR! i T
metaBMR%thi@f‘h@‘X @mfnﬂﬂ:d PRb&Nbieancd. 0 treat type 1),
dysl |p|den1a ohesity, insulin resist

ok Sps G198 the O o UvgIea o8 be CeteaiPeth s pojatia
“Dlagésﬁg’ut%gg%g (BNt 1&%D§4@@te% SR, et @0k dding Reanother

as a potential "Diabesity" target (of
aspetiefi §feiinventiohthete 1@@5@@@@%@0@0@@? offfgigladHBrdi ng

phaninﬁce%{%gatllr}]l-eagcceé)?asoﬁ)ees%it tﬁ) c;f he Ekgbfnﬁgre{tf(%? of %{eﬁlc'aﬁ’leﬁ)trt&vﬁsg &flthe

Oun
comlmhéﬁ toOaeHt bﬁpﬂebgntlan,qmpttcatalrlg tgatintent, h’éd@bﬂes and obesaty.

{ h
ggqog@ B}ﬁ%@;@ﬁ({ e ngvelr,l{lon th?r‘;é?‘l? g)/r%ﬁrdgcg hJe%Skfg Qf‘gjclfo%%und
of F&hﬁhﬂﬁ)&ﬁ a@ihdrrﬁﬂ&@tﬁioﬁﬂy-aé&ﬁt@hld salgthteof iothh erepampiecof 0f

the invention there is rov1de hhe use of a conpound
HdeﬁnFBﬁWﬂﬁéu{@F“Bﬂ“ﬁmHHQFWﬁ@¥Wﬁ18 P9Y- accept abl e sal t

t NRE&RAing kdla flBePisBRABAE Avefiondhert B ro AR mbhbd B ehe
in the treatnEnt or prevention_ of obeS|t% Accordin

combmechtrwmtﬂﬁ@if Ob%ﬁkﬁé exd dipbetesdyiadparstee anrrdfestiyeamauaie
comgodﬂg gn%ﬁa{ g PRI NG ‘%ée?%@terﬁﬁﬁ theBor,ab @%&aﬁﬁrfna@ Ii}ijneed
etes dn1n?

stering an effective ampunt of
ofmmhMpwuwdtof Fornula (1) or a

?\ﬁcéo(gé ngtt S u C %gt c&tt}?e*%l'\\?e 81l1 {helaahg gﬁ)%dedta%o gm Formula

rea CCOF t o anot
1)) oas pmtnaosfuut:dnsz dcoeatile sl thdreofas defigpdaboheldr vseao apredivdment for
of Fornul a
treatment or preventlon particularly treatment of obesity.

According to a further aspect of the invention there is provided a method for the
treatment of obesity by administering an effective amount of a compound of Formula (I) or a
pharmaceutically-acceptable salt thereof, to a mammal in need of such treatment.

Compounds of the invention may be particularly suitable for use as pharmaceuticals
because of advantageous physical and/or pharmacokinetic properties, and/or favourable

toxicity profile.
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(1) or a pharmaceutically-acceptable salt thereof as
defined above for use as a nedicanment for 25
WO e@aosant or prevention, particularly treat meP€T/6B2007/004018
obesity. According to a further aspect of the
invention there is provided a nethod for the
treatnent of obesity by adm nistering an effective
amount of a conpound of Foggmula (1) or a
pharmaceutical |l y-acceptable salt thereof, to a mamm
in need of such treatnent. Conpounds of the invention
”%e l@&nﬁ?s’iﬁan of @& llﬁv(/eﬁt‘l’dﬂ B8 8 thQrfot Suifble for oral use (for example
pharmaceuticals 30 because of advantageous physica
as tablgtel Aezengshsharherok flisarsules HGYpR OF 81y S%W@Psafew&ﬁrﬁb%’emble
powd%rgg)l a‘iﬁﬁep ngxfuéé &611%5)2%9%{90549&&]@33 gﬂuﬁﬁg QQ(?I@QQ&%J!@[HGHE

t1ons e I nvention my be |n a orm
gels, snﬂquadnjs @r bﬂ)y sabutains GBQSQ@ENnéxmdrelnlsagtlQraw iahajation (for
sof t
examg@saﬁ élﬁ'lgle]gﬁlé gl Wdero (Hrsa I 'ﬁi %é?%})bﬂ%g gcﬁ%%i \M:fgtg%l%jr Hisufflation (for

exam@led8 lanﬁSLy (ﬁ\Mﬂdcﬂﬁﬁ)v@lér)e)lr fotipasehterdl admindypiatiad (forsexafupipras a sterile
exanp S.Creans, ol nt

nts, el s, or agueous or .
vy oy CUGINBrIG: B e RFBRLSR S F By A aP e Ghvlgyfosine
or as h@ﬁ?ﬂo@ﬁtdr? PorcE@41 dosif %<)amﬁba%e &SR shitdded for dﬂallilsﬂaeb pefeed.

or i quid aerosol or adm nistration

i ri@mepmawmns the inveptigpMay 5 Obf2inpdy SPDHFRHO&%'UP%%?\%H@? ysing
convéH’uoBQ h%a@&tﬁﬁl%xc@%sn%ﬁ [(@J\i/lpﬁi thd &, BAMRNRISoSi%ioRs intended
e aqueous ofr ol [y solution for intravenous,
for o@hb&’ﬁun?air@ousl, fgrrexarapiRSYSIoa mosT calgirngniveeisning. Bryepvigg and/or
r%meWe §m§upp05|tory for rectal dosing). Dosage forns
p ab¥ e for oral use are preferred. The conpositions
of Smﬁable |phmamtexmnaltye@cc¢1mtdéae>anm@ds foy a tabies Emmiutigh include, for

exa oce%éfé,lltlgntsu %F% 1?%%3\92 %ﬁl;] l%?ltﬁl %n efce % a{u@&l%lgérg‘fea&r calcmm
carbdriate® @dﬁﬂatlﬁg@nd@is@itegﬂ&mgmyntc @Lmhas ﬂomfsmrche)ral‘gahxe acmnblndmg
or nore colgﬂflng svveetegﬁIS flavouri

smenrouGeAS Ty B VRGeS S G PR SOt HR B GRG Sed or

presc@@eﬁﬁ/@tagé?ﬁsesu%% fhR 1t Brop9f p-BydralbehzobRl 4Adl aatiioxiants, such as
include, for exanple, Inert diluents such as | actose,

ascorbinficihn Tk Gramiationsaney RAwTsRYehprAcated Fitker iemgpify e

h
i R L1 MBI ch.
gastramtetisal ¢lact, dnibimpaye ﬂ@lra@bﬂﬁxa@(@m@@rm@n@ssﬂhj’ﬁﬁa% using
convgﬁtgcﬁlrag oatl %ﬁeg{s aﬁd El%cgc}u%s \%]eeﬂc}&own% fRekHY ative agents

oxybenzoat e, and
aann@mﬁwﬂﬂﬁmnnﬂmBmHM§beHSh@ﬁmmmfamﬁ@ﬁhTabﬂEnhSHlthhﬂw
or coated e

i A2 A S o

phospR&O bPkAolR, Rfas bdTegedttin dé@sulésgﬁ eﬁldhmﬁe auttivé mgretdtmt RQ@nixed with
gastr0|ntest|nal tract, g; nprove their stability
wateg REAbPIL sisp aapesAirll IWHQPPH HY 8%%%Y69J3|ng convent i onal

Coakii0fhs 3B Bsfond @&e@eﬂ@%ﬁt&ﬁﬁﬁe Weivk inpneieht hﬂﬁﬁdl‘ﬁp(ﬁﬁdered form
Conpositions for oral "use may be in the formof hard

togetfet with aneeryyere susperdingagentst eh ansodivpecarbiyawiteinellplgse,
met}ga?eﬁglov% %gdrg&#a%ﬁﬁl%tg?%{alglrln&'e,l 8 alélﬁﬁte,eﬁmﬁapyrrohdone, gum

crum’cC )
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation

products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example

heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters
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phosphate or kaolin, or as soft gelatin capsules in
which the active ingredient is mxed with 25 water or
wa@roogiosoisuch as peanut oil, liquid paraffin, oPCDGB®7/004018
oi | . Aqueous suspensions generally contain the active
ingredient in finely powdered form together with one
or nore suspendi ng agents, such as sodi um
car boxynet hyl cel | ul ose, og¢hyl cell ul ose,
hydr oxypr opyl nmet hyl cel | ul ose, sodi um al gi nat e,
pol yvi nyl -pyrrolidone, gum tragacanth and gum acaci a;
derived ﬁrgﬁrﬁﬂtﬁ@l@ragg@ﬂlbhgw safen F&y&ﬂ;ﬁ:}m}&lmelsenbltblhnmmreate or
condensat i on roduct s an ene
condgnggiiqn piequss ((fﬁgwpeéi Caisld gmB é‘?’&&f%@tﬂﬁ;{l‘i’%‘é 3&0@? afPreﬂjxamB‘re

hepta@l@é!t@&@ﬁaﬁ@dx%@etﬁ{o@ QH chRlcRfatibl proligas opéthﬁ@lemxldé Wiehrtial esters

hai n"al i phatic al cohols, for exanp

derwh@ Bomdatnetithand adexial sechri lpolyeﬁyewﬁ% FeRitP ROk IS Pls

cond S EBIR Bme le B3 ly ERAC S MO SRNE PR
hex1tbbarﬂ1ydli1des,l,|&>he)ampm0%®ﬂwédnh)‘Zblbrt@l wondyileatd. Thsragedoug suspensions
may %]ﬁ(éf(ﬁl? nd eg% gr: mgr[c] g?e% gr%a Vteg (qufof} gste Q%{l)%rg)? gro%§f @ﬁy%){}}%eﬁz%%, anti-
oxiddig(sacesasidiyit aecidn xglcmi@mgbms cftavommgeagsm’s,i andy opsvocttentng

of ethylene oxide with artl esters derived from
agen'fsa(f“lci} SrgEeaHEe r“ﬁee% ?h as pol yoxyet hyl ene

ﬂ* bRber¥Rne @la§ 8k CormBratdd FyROSRAGIAL Itlw’hcﬂff@ﬂgl@ﬂﬁ:nnfl a
eth ene oxi de w th partial esters deri v?d fromfatty
Vege@éled’é,l (avrde asfaeaehis gjl, OAH’YE ydr §CeRaC oif %rrcoé%%ﬁ or in a mineral 011 (such

as hcgﬁ)ci ShLiRA) ePg ﬁ@rsgéﬂeﬂﬁoﬂmﬁkgpilﬁﬁéoﬁtalnTbﬁnc@@Mﬁg Bient such as

uspensi ons may al so cont'ain one or nore
beeswraderdparifiiner ¢atyleleohd. Stegiening aggn@psyph as those set out above, and

ﬂaV(RII‘IIH% gé&fé% 19%1?@?%%1@% 6)33'?(%\51&&3 ? ?AIQQ’&E Sral Efégg}aﬁ‘én aﬁﬁ:@é Qlnpositions

avouri ng a ents and/ or
may bwpmbmemlgy the edrh’sor( duohnaoxslasrsusieas sseableacidne or

c B RenA it gt FyB R LGP IR, Foeron R THAED S g ension by

the a(i&iﬂzi@fi ofifaRf gabtatly 0brtain Glhe Mﬁv@irﬂgred&ﬁﬁ‘@gﬁhﬁl withoe dispeesinpidr

1) I I
BRI N R ST 7 T
wettﬁi%%ﬁén@ b susSend iR SieXare Bdinthlipied 8Y EHoBe Slfea@@in¢htioned above.

cohol . Sweetening agents such as those set out
Addiieptlexcinifats spehuassuestagnadbrewngapd selowdrergents. PRAIIRs
preséhtpal atabl e oral preparation. These conpositions 15
may be preserved by the addition of an anti-oxi dant
suhe pkarmecwtitil compisitionppEibe inviention pewler e iamep form of oil-in-
vvateguS gshogxﬁoiﬁ%&%pé}%sg 19[(%9&{ £ %e?a#ﬂe% g‘%h%gﬁ LY S cr:%;%ns 6c1>11 ora
mmetrb]lana siidhwe fwmamplue dntidtpegéithara mixture af aliysy dlresé. n@mable

e biseats D8k bo S RABP T CREror g e g Sbe R gy or evn
trag@afthShEpanEot@ragah bﬁahaﬁ&s SucHRIsbyd 8sdn Hycithig ar eqadrs epphytial
esteBGEt WD TP A A AITEGI (1Oh G gy gplgg) and

cond®BisatPh He&Hkbts oﬂh@ o] gﬁl@iﬁp&t&si W ah chORPOSLE QB a®polyd¥§ethylene
Invention may also be in the formof oil-in-
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and

preservative agents.
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wat er enul sions. The oily phase may be a vegetabl e

oil, such as olive oil or arachis oil, or a mnera
w@Rdog/osueh as for exanple liquid paraffin or aP@T/&Ba0E/004018

of any of these. Suitable 25 enul sifying agents may

be, for exanple, naturally-occurring guns such as gum

acacia or gum tragacanth, naturally-occurring

phosphati des such as soya.pgan, lecithin, an esters or

partial esters derived fromfatty acids and hexitol

anhydri des (for exanple sorbitan nonool eate) and

CRASRIAL EIRArsRAHETH S Ited WRh SRedlerRB ddeals sec Brebycadol,h
et hyl'ene oxi de such as pol yoxyet hyl ene sorhbjt

propyienscdycehserbitqly éspéﬁ%}ﬁ%?rosﬁgmﬁﬁaﬁndam% alse RPHA a&ﬁ%‘@@%‘ﬁi ng,
7 Ive agents. WO 2008/050101
1xawb@$¥§g%gﬁgw%%§g§gaﬁ@%%%gééﬁps and elixirs may
f dlfhmﬂlammewca}pogweéltlemm@’ agpehetis thaform ga @tr:sﬂ@ ém@qtable
0 Iene
cauefl P YN SRS nish i R RRALL R0 KEHAT A58 ing
one dr hlajmbﬂf thé] @ppﬁmﬂan‘fr dls:m:ksnng orrvg:pt’fagagents a'mbsmp@dm@gmm, adiich

have% rlgrg«%rlg{?lpg({] %)ogaué&k?gl? lln_]€8 % pge@grﬁag rﬂlrln m%% ago %E g s{eLlfe 1nJ ectable
solutfoﬁrdﬂ'@ths?t:ﬁﬂm&ﬁ @ abAiteige pRekeralnagepaild dilest usa;dhg:nt cﬁarr&xatnple a

nmor e the appropriate dispersing or wetting agents
solutipidn 3 @ﬁ agents, which have been nentioned

abeyg osﬁmﬁﬁ &rialiBidifhaB64 BPInBalRi@PREADE RNhERYmAIf S @ob@nidonal
sterl?e i njectable solution or sus ension in

pressyusedragsdsel qpanegt te ﬂé@PFl}ﬁe Heaspreipeisd ’@P‘I REEVERG agr@pq}@ﬁ]@talmng
ﬁnel@fvuﬁé%?]m &t 1?qfulc§&hgl%t1!so Bohvintiormi QHBQP ﬁﬁﬁp@ilantslsQlch as volatile

I ons nistration by inhalation may be
ﬂuommtddﬁsdfooarholmsforénydmwbms|lmyé?|e usgst anslgbe pases! desiesgpponveniently

arra%ﬁ& gn(ﬁ%e}ge 8%6021 I%Ie S gntltt}’h% a%ﬁfré A redﬂ—:g{ edient either as

CBRE éd solid or liquid
dr Pgl faiter uﬁommmh ioa malmumbm slm:l reqmieo;sebﬂeand ® Ghapter 3%2 in

vol fl uori nat.ed rocar rQcarbon
Volygpe ﬁ%‘fleéonélﬂahetﬂﬁlge &g@r &g%wt%&? ﬁ@‘gﬁ? arrm%g P Ef Y ial
Bow@gqaﬂgﬁ@nmgﬂgngnﬁnse a metered quantlty of active
redlent 15 For further |nforq? gn on fornul.ation

t héhe wBemY of active fgredieat that isnampiapd with ong gr meyg exeiBien's &
prod%é‘?&%}@ BSdake fd}/ﬁq’lllﬂ'n@@éssagl’se%? Hg)énﬁlﬁg b thEROS ¢Rated and the

n of "Editori al Boar d er ganon Press 1990.
partithler momtsuad edoinisitatipy o 4r ganeRe, eaﬁprrtuﬁattom igtepdsdpheral wi t h

admt&us?raﬁgn fm{u?naﬁ%( %lpéé:ﬁl@faﬁz tCQntalg r QHLGE e, $10R00.§ nfha8 235 f active

necessa ependi ng upon t he host
agerft ceap@udedetith he ap;ﬁﬁprmmatndwuh@mlenbm@m@f)f excipients which may vary

frong %19 g# %{ arb§t eg(iepal%ye\)éealg h&?r%t%gc! V%o?ittlog nDo%tgF 08 hrms will
gendi SRt @nthin Aot EXRTP byt S(D(Dm’ig Of on awive ngedg;ermf aﬁor ﬁEther

infoFRBOHOnGTOCER OF UEHISIEGAR B HEyEy BEGef P aBL s f Emege
Cha%{a% 3 9BV PRREe ST doynprdtetiive MEditinsl @M&tqﬁ(@h‘ﬁ@ﬁl}ldnm

sage unit forms wll
Chairman of Editorial Board), Pergamon Press 1990.

The size of the dose for therapeutic or prophylactic purposes of a compound of the
Formula (I) will naturally vary according to the nature and severity of the conditions, the age
and sex of the animal or patient and the route of administration, according to well known

principles of medicine.
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generally contain about 1 ng to about 500 ng of an

active ingredient. For further 25 information on
waouseso1of Admi ni stration and Dosage Regi nmes tPET/GBa@e004018

is referred to Chapter 25.3 in Volune 5 of

Conpr ehensi ve Medi ci nal Chem stry (Corwi n Hansch;

Chai rman of Editorial Board), Perganon Press 1990. The

size of the dose for theraggutic or prophylactic

pur poses of a conpound of the Forrmula (1) wll

naturally vary according to the nature and severity of

t htﬁ uﬁﬁ%‘ dichihPiiid of R RERula30 fertlergpoatiobr plaphydavtioplrposes it will
pati en

and the route of adm . nistration, din §
genemﬂy be pdrainstergst sorfbatyg datly deser theannes. 0%‘/@(%3%?’0%‘6 mg per
kg b@g@nﬁg %Q%e%ﬁoéﬁen it #quirBd #SdiRBePddEeR %@ﬁerﬂfloxb&@oses will be

for~therapeutic or Ero hyl acti c pur poses
admmtstewdlWhengemmnmralyotb@1Szmm1Qﬂeét Ehesel fos gxampple, far iglpyepous

iS55 Y18 00 B IBIRY Py W g i

genefilly ibel @esbddisegkmrly) fior gmmmsahtmmhyeinhadajmsa disk lin the range, for

i ster d whe aren route
cndfiEl Y B Bl BT R PRI Qe ok R v
prefR@e in the range, for exanple 0.5 to 30 ny per kg
body wei e used

AP R T LT sty or i

comﬁﬁﬁf&%l\ﬁth c91e r Hdrd SheSuPBaRsy andthr eshhenR ifgithe idichtidibeing
used. Oral admnistration is however preferred. The

treated. eSgh CoIHoiBt tr@_meléémqy\hetayhl%élém P %nﬂltarpﬁg,usbgzquentlal or
sepaﬁpyédhlﬁlﬁs@ﬁloﬂ of HeBndiPRLARYm Bne'nﬁ of HE: (RARNR aEinRikaNdobd

her su stanc s and/or treatnents for the
treatinanki ozt hiedn abmgtﬁgabletrceam sxparaualiets divr gkamaple nethe Freaimentey

eSS G heLBY 2P0 BB R0 shERURRL B
1) of Instién dndeéadulirahaloGiesul t aneous treatnent may be in a
sipngle tablet or eparate tab
¢ hlhifssPrsgped i RERl o ki ekt
ghplhgdl@j Bﬂiﬁdf‘ah@ucfdgk Eéngalﬁﬁs 52" éﬁaﬁ@te&@pﬁghﬁﬁls Qfatefghmdé)ms nt 15
nsulin and insulin apalo sul.in

3) é@errt@thab@gay@se iperetinRating @awwif‘yﬂha?@g RepHfiase X% fidtors, and
GLEI h%ﬁﬁﬁganlde glipizide), prandial glucose

regulators (for exanple reg %glnlde nategI|n|de 3)
4) AgEwtlkin sensitisingpgensaneinding PP AR gemma geqss (feseampls pioglitazone

and 903%?1&9{)96? ! an%@%t??rﬁﬁ c{)l}{bthPIk)Aﬁﬁgﬁd arﬁ'kqnmg-a%ﬁ%t

nsul'in sensitisSing agents |nclud|ng
5) PPA@gﬂmt mg@lﬂaisﬂlspﬁ(ﬂb@iuces@mnee fiooaaimplezneiformin, guctose 1, 6

T

inhiBikdt§)pse bal ance (for exanpl e netforn1n fruct ose 1 6

6) Pkfﬁgggtg g?élénaeaﬁg,l hl b 1g§q§pwggg%£§lﬂ%%sg @r%?rptﬁg (t)eSYm ot example

acarbose);

7 Agents that prevent the reabsorption of glucose by the kidney (SGLT inhibitors);
8) Agents designed to treat the complications of prolonged hyperglycaemia (for example
aldose reductase inhibitors);

9) Anti-obesity agents (for example sibutramine and orlistat);

10)  Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (eg statins);
PPARa agonists (fibrates, eg gemfibrozil); bile acid sequestrants (cholestyramine);
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i nhibitors); 25 6) Agents designed to reduce the

absorption of glucose fromthe intestine (for exanple
wa@ecasldEe) ; 7) Agents that prevent the reabsorpeT/oB2@7/004018

gl ucose by the kidney (SG.T inhibitors); 8) Agents

designed to treat the conplications of prolonged

hypergl ycaem a (for exanple al dose reductase

inhibitors); 30 9) Anti-obgsity agents (for exanple

sibutram ne and orlistat); 10) Anti- dyslipidaenm a

agents such as, -HMG CoA reductase inhibitors (eg

chole§51€t A3Shiion MBARGHs (BEANNtEIok, (hhthsiRtigEbit@g); bidsddibaeaipkipn
| e acid sequestrants choI estyram ne

mhlblBUE)@B@@"@l@i npetpicaodanrd emlms (waem @M i%%%ﬁg%? formulations);
11) An?]ﬁ?%e@t{e s?xﬂe) dg@%tg Pﬁcthga%is% bREARE (¢ (p?taﬁaﬁelloﬁ indedamt Retd 1ﬁh1b1tors )(eg

absorption i'nhibifors (I
lisinoptil); @dlciomianiagomdsts (bganidiedipiad)p duedtdnsinaedenton mtag}ndm (eg

rel ease fornul ati,qns 1 ertens ents
cande§g&qr,1 éysanta(ggnﬁis&eg( a}uggttcgéexé% gelgoﬁxacrs&% l%erngﬁlh az1da ?CE
' f}tHeQIbEtgsﬁsSm()&gato}s sSENADhtlthrombatids] éUﬁ‘vﬁBiséb@ﬁBhﬁélysd gl

ni f edi pi ne); Angi otensin receptor. antagonjsts (e
anupl@@m agants; Bygmbia aaﬁag@g%.f@ﬁt%r Xmhigitorsclarter ¥lfa ﬁlf‘ébl%éé

antlpfalté'iﬁ?] §§emtsd(@% pltﬁﬂ &6@&) anttoaghIRREIRRpAR dhd TR Bl OIS

otl CS, actlvators of fibrinolysis
welghtradalogrw,llpﬂuamébedwa@@m s; thronbin antagonists; factor

Xa Ie?lg v?nch an%etégngg h@'ac \ﬂl{s%ggﬁgéeﬁ?taﬂ{ 4S); anti pI atel et

anti coagul ants
14) ( MQTMMmm¢wnm$®h lab aon-steridghantzindhwyetsy dives (¢gi aspirin)

rfar 13) Agents. V\,hl ch ant agoni se t he
and S&fé?lfi‘\il)i% tl‘é‘?ﬂaﬁffrﬁ%%%’&ﬁgm%%@ GAYSORRY i - i nfl anmat ory agents,
SULfoRng Y0 AnSther Rp&babs tBpieséd ﬁﬂvammttmsry ischrogided individual
aspirin and ster oi dal antl-lgflanrr&??r‘%a(? Bt ]éeg
compoypds REpHeyd asad Sr AU 1R BICANBTREP SHE OG54 %‘F Q&nt
| Ny @BhLbAMA P BeSnietifN, QY b gﬁﬂthbl’égf Yiagiua Frep@l@ﬂb? dfgprocess
produced as end products in the Exanples set out b Iow

knovarid bs apnlisablpéx be ﬁrepalﬁgomowﬁlb BRIARPUBS wagu?tﬂvélﬁ f5lepd
comy uﬁ@getFutna P%Pu Pfe bRPRd gt &%r(ﬁ'&?t’edﬁfs %ﬁvéﬁﬂ@ﬂ&l‘

app |ca preparat n of suc conpounds
methods. stor exAmries df)prcrtedtmg gdoupe smqb@a ango aad gebpodisl acglrpéqrgﬁmg
rot ect

{
N
P.G. MTWS EPbtecevdGroyps @fg;adlc ;Slymtﬂlesnst’ | BgpondEditips, Johrs Wikl I& Sons,

que]%gz of formation and event uaI deprotection), see
NewY ene and 20 P.G M Wits, "Protective Goups in

O pRBEsSesIWNthb Sitisesis oPee@pelinksl bt F@ﬁuldghme Mﬂbklﬂyd 8 Stunther
New York, 1991. Processes for the s

featuse piibe Hyention. H@fsn@ﬂcarderg) to érf%rﬂﬁFF amea%g tkgslméenpap thers is provided

a process for the preparation of a compound of Formula (I), which comprises a process a) to
g) (wherein the variables are as defined hereinbefore for compounds of Formula () unless

otherwise defined):



feature of the invention. Thus, according to a further
aspect of the invention there is provided a process

wo eoostobiopr epar ati on of a conmpound of Formul a PAY/GB2007/004018
whi ch conprises a process a) to 25 g) (wherein the
vari abl es are as defined hereinbefore for conpounds of
Formula (1) unless otherw se defined): W 2008/ 050101
PCT/ GB2007/ 004018 -44 (a)44eaction of an acid of
Formula (V) or activated derivative thereof with a
compound of Formula (MI); 0 o R N W H2N HET-1 ao

(a) rdaMlon(oflah facid 0P Fordtla (V0% bt ratddl dedivabamaumd wath afofpolml of
(M) with a compound of Formula (MI1), H QN HET-1
Fopma(VRl O ED (V1) (VI11) wherein X1 is a |eaving
group and X2 ispa hydroxyl group or X1 is a hydroxyl
group and X21is 10 a leaving group; process (b) could
al so be acc&nmpNi s

G\usi ng ghe i nternedi ate ester

Formula (1X), ej @; {s a protecting group as

her ei nafter descri bedy 4ol Fowed by'@§i@ﬂ4h‘drolysis
and am de foymatihet® by procedures described el sewhere
and wel | kno fio/those skilled in the art; OX2 N XL
OP RA1l)~ O O15 (M) (IX) or

V) (VD
5 or

(b) reaction of a compound of Formula (VII) with a compound of Formula (VIII),

X2 H
@] N
1
R\N . X1 o
O3

(VID (VII)
wherein X' is a leaving group and X? is a hydroxyl group or X! is a hydroxyl group and X2 is
10  aleaving group;
process (b) could also be accomplished using the intermediate ester Formula (IX), wherein p!
is a protecting group as hereinafter described, followed by ester hydrolysis and amide
formation by procedures described elsewhere and well known to those skilled in the art;
0 2
R1\N 1 oP

15 (VID IX)
or

(c) reaction of a compound of Formula (X) with a compound of Formula (XI):



(c) reaction of a conpound of Fornmula (X) with a
conpound of Formula (XI): WO 2008/ 050101

wEANBEGBA007/ 004018 -45 R 0 N OH QX3 - N~ MEVGB2007/004018

/I OX4 (X) (XI) wherein X3 is a |eaving group or an
organonetal lic reagent and X4 is a hydroxyl group or
X3 is a hydroxyl group and X4 is a |leaving group or

an organonetal | i c reagent;4%- process (c) could also be

acconpl i shed using the internedi ate ester Fornul a
(XI1), followed by ester hydrolysis and am de
formati on by procedures escr ed el sewhere and wel |
known to those skilled art; R 0 N oOoP1L X3
0--\~O X4 (X) (X1r) 10 ( @tlon of ye i

For nul a Xith a conp mul a\L
RAN 04H P 4. HET-1 O (Xl I1) ( er g
| eavi ng ¢ or 15 e) when Ais

reaction of a conpound of for nul g+/(

X) (XI)

wherein X is a leaving group or an organometallic reagent and X* is a hydroxyl group or X3

is a hydroxyl group and X% is a leaving group or an organometallic reagent;

5  process (c) could also be accomplished using the intermediate ester F ormula (XII), followed

by ester hydrolysis and amide formation by procedures described elsewhere and well known

to those skilled in the art;

RO/
N
X2 © 1
@/ oP
0]
X4
X) (X1I)
10
(d) reaction of a compound of Formula (XIII) with a compound of F ormula (XIV),
0
R\
N 0
NH,
X5
0]
Oa
(X1II) (X1V);

wherein X’ is a leaving group; or

15 e) when A is phenyl or HET-2, by reaction of a compound of formula (XV)
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15

WO 2008/ 050101 PCT/ GB2007/004018 -46- OR- N O _;N
HET-1 O Rea A O (R3)r, (XV) wherein Rea is a
w@e@ssEor to R2, such as a carboxylic acid, eBCEGBI07/004018
anhydride (for R2 = -CONR4R5) or the sulfonic acid
equi valents (for R2 is -SO2NR4R); with an am ne of
formula 5 -NR4R;, f) when A is HET-3, by cyclisation
of a conpound of fornula {46\ ) to a conpound of
formula (1) 0O R~ NOH HET-1 N \ / O/ O X6 B O
\Y1l X7__YZ 10 (XVI) wherein Y and Y2 are 0-4 atom
linkers, wherein eaPh |inker atomis independently
sel ected fromiC S or 0 (wherein any C or S can be
optional |y oxidi $¢d pany atom can_be optionally
substituted provi ded/it a ed and there
are no S-S or 0-0 bonds) n pe y nucl eophilic
species and X7 a | eavi ng \g g/versa; 15
process (f) cowk.d Q Qe acconpllshed using the
internedi ate e te a (Xvil), followed by ester
hydr ol ysis and am or mati on by procedures descri bed
el sewhere and wel | kr(va

(XV)
wherein R* is a precursor to R?, such as a carboxylic acid, ester or anhydride (for R*=
-CONR'R’) or the sulfonic acid equivalents (for R? is -SO’NR*R’); with an amine of formula
-NR'R’;
f) when A is HET-3, by cyclisation of a compound of formula (XVI) to a compound of

formula (I)

X7 /Y

(XVI)
wherein Y! and Y2 are 0-4 atom linkers, wherein each linker atom is independently selected
from C, N, S or O (wherein any C or S can be optionally oxidised and any atom can be
optionally substituted provided it is not quaternised and there are no S-S or 0-O bonds), X°
can be any nucleophilic species and X" a leaving group or vice versa;
process (f) could also be accomplished using the intermediate ester Formula (XVII), followed

by ester hydrolysis and amide formation by procedures described elsewhere and well known

to those skilled in the art;
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to those skilled in the art; WO 2008/ 050101

PCT/ GB2007/ 004018 -47- ORI NOOPT O X6 O\Y1l 1~ r
WX7200882010( XVI 1) (g) reaction of a conpound of PFCI/GBR@7/004018

(XX) with a suitable netal iodide, such as sodium 5

i odi de, and a (1-4C)al kyl am ne or

(3-6C)cycl oal kyl am ne, in a suitable solvent, for

exanpl e acetonitrile, andd7’at a suitable tenperature

with heating in a mcrowave, for exanple 100 to 130C

nore suitably 115 to 125C; OO OHET-1 \-OY 1l HO

CS-00) XX and there@fter, if necessary: 10 i)

converting a co und Forrmula (1) into another

conpound of Fornmul a L) renoving any protecting

groups; and/or iii) alt thereof. Suitable

| eaving groups X1 to X5 for gs b) to d) are any

| eavi ng group known in the t hese types of

reacti ons, for exanp ©

trifluoronethangfulf'

p-t ol uenesul f ony ¥

group) that may be .

(such as an oxytriphengl phosphoni um group) in situ.

Suitabl e val ues foXR containing a protected hydroxy

group are any suitable pr@&@@}ed hydr oxy group known

in the art, for exanple sinpl'e ethers such as a nethyl

et her, tert-butyl

.0 15 net hanesul f onyl oxy, or
group (such as a hydroxy

(g)  reaction of a compound of Formula (XX) with a suitable metal iodide, such as sodium
iodide, and a (1-4C)alkylamine or (3-6C)cycloalkylamine, in a suitable solvent, for example

acetonitrile, and at a suitable temperature with heating in a microwave, for example 100 to 130°C,

more suitably 115 to 125°C;
O O
6]
¥—ofij/ N
R
i o

and thereafter, if necessary:

i) converting a compound of Formula (I) into another compound of Formula (I);
ii) removing any protecting groups; and/or

iii) forming a salt thereof.

Suitable leaving groups X! to X3 for processes b) to d) are any leaving group known in the
art for these types of reactions, for example halo, alkoxy, trifluoromethanesulfonyloxy,
methanesulfonyloxy, or p-toluenesulfonyloxy; or a group (such as a hydroxy group) that may be
converted into a leaving group (such as an oxytriphenylphosphonium group) iz situ.

Suitable values for R! containing a protected hydroxy group are any suitable protected
hydroxy group known in the art, for example simple ethers such as a methyl ether, tert-butyl
ether or silylethers such as ~OSi[(1-4C)alkyl]s (wherein each (1-4C)alkyl group is
independently selected from methyl, ethyl, propyl, isopropyl, and tertbutyl). Examples of such
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ether or silylethers such as -OSi[(1-4C)al kyl]3
(wherein each (1-4C al kyl group is 20 i ndependently
wa@edososadl from net hyl, ethyl, propyl, isopropyPCT/aBe007/004018
tertbutyl). Exanples of such WO 2008/ 050101
PCT/ GB2007/ 004018 -48 trial kylsilyl groups are
trimethylsilyl, triethylsilyl, triisopropylsilyl and
tert- butyldimethylsilyl.-48wther suitable silyl
ethers are those contai ning phenyl .and substituted
phenyl groups, such as -Si (PhMe2) and -Si (Tol Me2)
trialk (14 ERIuPs A6 krirethyikiyl) thiethylsitg) triidprophisilyl asditerabl e

val ues. for h dr ox tin r Qups,_ar.e .
outyidgp by aly Gprtie CBTIRUE Tt g B s dndebgpigeed
phenyf %ﬂﬂgi GheM ds)LS{f(Y’ﬁMieg bhe -SiPTolRIes) (Wherstn Tdl =tthﬁhﬁbénzeneo rFurther

e made processes known in the art, for exanple

Su1tabéﬁsVai¢ﬁ@\ﬁﬂ hYﬁICtXHé’“&%“é’@ﬁﬁW? g e hrisimalier. or  as
ﬁ{ﬁaﬁﬁdg o?%hﬁ‘wda I%p(f) EXIV) Qe dotnR¥rEially SRilehle, Rﬁ @RAS6®A in the art,

ounds, we refer to our
or maptbb Inada by pmem I0BMOCO HB 2, YDCREITG TSP WaHR thmccompanymg

03/000262 a & Lich
ExamB es,aorg 61F esetl eddlg ?c; Ve F%ﬁfgﬁléetrr W%ﬁagi?n gﬁ l}()gfcgs%ésai}or intakl‘ﬁ@ Cg
compbﬁncfspsﬁz@rmiﬁerby omtRIE pqﬂﬁlclammlsém;@ﬁffoﬂmmow(@) P3/AY7d |4 and W

030 F e e e B Fio OBl R é)réﬁﬁl?prg{lﬁ\g BLESSHER.0 Ol ficyl-0

bond Bay Ve F6:@RADY n‘ﬁbllébplﬁiﬁc dubsiietice \retdl mata]ysﬂi:lﬁe@ess,a)ptmmlly in the
d) and/ or bg t hose processes nenti oned above for
presea@m?f@wﬁa gPastor mul ae (V) to (XIV). 15 The

3 eked suchny thes
?3)/0 n%d(uXﬁ]()% f%%l%ﬂl?l(}m’) hg?/)b@%ﬁﬁ blﬁﬁl%c e e(sh@wn in

and be
proceseea@) fooh) apd/osby thaﬁﬁ EOGSEEE m%ﬁ?%ed\ﬁp?‘f? feb%&w@ ‘%ff"%““lae (V) to

(X VEorrmla (VI'1) or derivatives thereof, for exanple,
'ucl eophilic displacenent of a |eavi

R L O . %%ﬁf&maoelw ()XV> and
(XV]; | grr])?aﬁlﬁ %Y }(eacfD nrm):"frs% [rhd %re@tﬂ?drg ahh ot oun@xpl%rtﬁﬁg evilyor

onal group |1 terconversio from
derivatvasRlicéd] foy camaild, dlp Ineclécﬁ)hdmmsplm:dmﬁntmf aWVinlgtgéfPL@t}Q rig a

com&lﬁtag gg %{1@1%2% e@g&quﬁg%gﬁgﬁ%i S(:y I§ are g r%ya?lg\%gllgn gfb@aﬂg available or

maybdthhd¥ay sitpld Fadctibd tdmpﬁﬁtercmmlfmmg)mamallﬁsvaﬂm
2008/ 0 0101 PCT/GBZOO7/OO4 18

compqrmds, or py @ep}tur(: |n)et1@ g \ﬁxp]n)) egof ;(Walc%s to fhe(qyrr)%hdone group are

outlined in Schemes 1 and 2 below and are further illustrated in the accompanying examples.



HET-1 HET-1 "-OH- H O 110 (iii) HO (XI X) ( XX)
EITY- (iv) 0O OHET-1 O/ HET-1 1 NOI? N\ HRAH
WO RoOR0OSHORO (XXI) (v) EEillY O (1) Schene 1 VWeT/€Bn007/004018

ring A, HET-1 and Rl are as described above and X2
represents a hydroxyl group. 5 Suitable reattion
conditions for steps (i) to (v) of Schene 1 are as
follows: Step (i) proceedst9according to the Mtsunobu
reaction as is well known in the literature, nore
specifically, step (i) involves the reaction of a
corrpound of

F a (M1l) woth 3- hydlooxy an- 2- one
i n xhe 0 leETd trlphenyl 8nb age AD, in a
sui t al SO|HV for exanple anhusHT 7 and at a
sui t abheé tenperature gor exanpl e Oyto 25C, nore
u 201Q g 10 to 25 Step (i ovolxgs the
r e aet on Va corrpound of For (XVITT) with a
surtdbl e al cohol, for exanple erhanpl, in the
presence of a suitable base, for exaE‘p(iie pot assi um
carbonate, and at a suitable tenperature, for exanple

0 to 25C, rr(pre bt abl y 20to 25C; Step,(iij)3~involves
t 4 [ onpound f o\ For cﬂ“' a ( nLA) h
\_get @ y chl oride tl/l €safic a

o S for exanple tr hyl ne, in a
5 bl el sol vent, for;O 20Q8/ PCT/ GB2007/ 004018
o 5 )

056401
0@ bl e GEM and at a suit%npeﬁxgiure, f or
exauple 0 to 25C, nore suitably™~208"to 25C, and Steps
(iv) and (v) involve the reaction of a conpound of
For nmul ar(('k@() W th a suitable

¥ﬁm@* =) R\N&f@* =)

(Xx1)

Scheme 1

Wherein:
ring A, HET-1 and R! are as described above and X represents a hydroxyl group.
Suitable reaction conditions for steps (i) to (v) of Scheme 1 are as follows:

Step (i) proceeds according to the Mitsunobu reaction as is well known in the literature,
more specifically, step (i) involves the reaction of a compound of F ormula (VIII) with 3-
hydroxyoxolan-2-one in the presence of triphenyl phosphine and DIAD, in a suitable solvent, for
example anhydrous THF, and at a suitable temperature, for example 0 to 25°C, more suitably 20
to 25°C;

Step (ii) involves the reaction of a compound of Formula (XVIII) with a suitable alcohol,
for example ethanol, in the presence of a suitable base, for example potassium carbonate, and at a
suitable temperature, for example 0 to 25°C, more suitably 20 to 25°C;

Step (iii) involves the reaction of a compound fo Formula (XIX) with methanesulfonyl

chloride in the presenc of a suitable base, for example triethylamine, in a suitable solvent, for
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nmetal iodide, such as sodiumiodide, and a
(1-4C) al kyl am ne or (3-6C)cycloalkylamne, ina 5
wagoiosabilel sol vent, for exanple acetonitrile, apdI/&B2@7/004018
suitable tenperature with heating in a m crowave, for
exanpl e 100 to 130C, nore suitably 115 to 125C. Br Br
O RANBr Br Br ORNOC OO0) H((ii) (XXI1l) (XXIV)
10 Schenme 2 Wherein: Rl-i5s9-selected from (1-4C)alkyl
and (3-6C)cycl oal kyl. Suitable reaction conditions for
steps (i) and (ii) of Schene 2 are as follows: Step
examp(lé DCM‘ il ¥essulithisle ER@tdnes, fof exndplald tor25A0uorasoiydbly 20 to 25°C;
loride with a (1-4C)al kyl am ne or 15
and (3 6C) cycl oal kyl amine in a suitable solvent, such as

@@“ﬂ] h8teattiGitb b out EHIFRHALM (EX) frmna suitable
exaﬁp 2ﬂ%@' V&@gknﬁg éU|t§bI§®28 to 30C gnd Ste

metal {ddide, suphab vastiurn Feslideeaist 4 Gﬂ%ﬂqlaeemﬁwdm Ciyp clogitamipe, in 2
na
su1tab?1e3/sglveag for e atllmﬁe %&Qt&ﬁt? IS 2 o %tganstu{t%l% ‘Fe%@géﬁ%@ gﬁgggﬁfﬁg rll
micro¥avel f@tﬂxh@bleﬂoo eNBeras mowe, suitdbdy 1 Extartgb®.0 to 30C, nore
suitably 10 to 15C. 20 Exanpl es of conversions of a
compound of Forrmula (I) into another conpound of
Formula (1), well known to those skilled in the art,
i nclude functional group interconversions §ych as
hydrol ysi s, hydroge rogenol ysi s, Jjoxi dation

Br ction, and/or further functi orglli
st andard reacLLans sudk | de _ar _get al
qg q1, ucl eophi | i 25" di spijpcenent
1T wl

be un erstood that substituents R3, R6 and/or
R7 may be introduced i n(X¥Xlthhe nol ecul e aﬁoﬁﬂw
convenient point in the s thep%e sequence or may be
present in the starting A precursor to one
“qm%ﬁlthese substituents may be present in the nol ecul e
urlgg t he WD 2008/ 050101 PCT/ 2007/ 004018 -51

R' is pelect 30@(1?6@)9&1?3’1?@ Syo@Brednd t hen be transformed
Sultal)i%trgacrtlgl? gioths go};%fég‘uflj idéﬁm O@S;ch@mfe bRed asTbifgvs: 0 form
oun | owed where necessa

bySteg (1):mmy1ezcstthqng:agt1qgmﬁ3¢1uqh romobp@rlm |c510{1f19 withggl- 4C)a1ky1am1ne or
(3- 6(30370 oa?kyla Y 9nua{]gnt%le E&%ﬁfl &ich hd water and DCM, and at a suitable
temperature, for example 0 to 50°C, more suitably 10 to 30°C; and
Step (ii) involves the reaction of a compound of Formula (XXIII) with a suitable base, for
example sodium hydride, in a suitable solvent, for example THF, and at a suitable temperature,

for example 0 to 30°C, more suitably 10 to 15°C.

Examples of conversions of a compound of Formula (I) into another compound of
Formula (1), well known to those skilled in the art, include functional group interconversions such
as hydrolysis, hydrogenation, hydrogenolysis, oxidation or reduction, and/or further
functionalisation by standard reactions such as amide or metal-catalysed coupling, or nucleophilic
displacement reactions.

It will be understood that substituents R, RS and/or R’ may be introduced into the
molecule at any convenient point in the synthetic sequence or may be present in the starting

materials. A precursor to one of these substituents may be present in the molecule during the
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i) renoving any protecting groups; and/or 5 iii)
formng a salt thereof. Specific reaction conditions
wo orosbaonbove reactions are as foll ows, wher ePI/GB2007/004018
Pl is a protecting group P1 is preferably
(1-40) al kyl, for exanple nethyl or ethyl: Process a) -
coupling reactions of am no groups wi th carboxylic
acids to forman am de ares1-well known in the art. For
exanpl e, 10 (i) using an appropriate coupling
reaction, such as a carbodiim de coupling reaction
procedd&tepd b)1B @) WdvB, S0@AKZn be transformed into the desired substituent as a final step to

R s L

i) con%rﬂﬁé QM&rﬁﬁﬁu‘ﬂQ RY FbSkue(1f b ¥RbtheNcdnsuhd abFanmtd @ent
di chl or onet hane (DCM, chl orof orm or
ii) remnmgwprc@pmmg@@lpemdéorat roomtenperature; or (ii)

i phi ch the carboxylic group is actlvatedto
[ the y g p
111)f0 %gtd %E] hhféo“ de by reaction with a 15 reagent kn

f Gpe(sfﬁmﬂeacrt@acmndmgnssfgtﬂhe akove reactions are as follows, wherein when Plis

chl or 0= t LIy t he
a protﬁ?tgg egﬁ%lg s %refera[btlgﬁll afkgg g(%te;{%rg Qﬁj :l'ne@ﬁpl Beth{l: aci d
Proc&hbpr bcd@hﬁ@ﬂ:attit&;ﬂ oBemine @odupsl W\lﬂltchrbaxyln,‘@nﬁg Lm’@m;fan amide are

(M) presence of a base, such as
Wemfl}owé‘tlﬂ% rfé’IS’f "Hﬁ Pidine, in a suitable solvent such
(i) usﬁlg af fablgbpﬁaﬂé H@)t@)‘hngﬁﬂbt@dn guchasp eairabdurrﬁdb etuptieg r@@icind

et IR e RO R by
the p%a Qen¢€Bf dméﬂﬁihnﬁﬁo%me éDth)am @lhféf)ld:rsaﬁfeﬁt-@hﬁi as With a

se such as sodium hydride or potassium

dichlprorettisne X3, chiprofarm eﬁ@éwﬁwlfp@lmd? HME bt georp tqugperature; or
(ii) reac? % 1n%§éhotﬂ9 h&r%)lﬁl'c %Poa 1§;I§_??‘0§¥@ to dheRId hebriE bYREadlion with a

ySI'S suc acetate, palladiuman
reagc&h&kﬁﬂm foc slmheﬂ(ctlbl)seweh ast lechleyo- l\ij,blp?p@‘mqﬂ)ylmm ben-1-amine in the

preseélg?]o nattglgg F%&erﬁ ng%;)u rﬂﬂﬁ\/IOfThg Q&Mlg]i (!ah)theiﬁ)g réa\{{eldlv)lth a

er I'n a sult e sol vent, such
compould 6f Fdeila (W) 1 the prabchaddin tpha spdh asdrigthydAmis or Qﬂldlne 1n a

t h | ph hi d | at
ol DA AP EAB0IRYR A DTy Braga bebieh O 4 RES

Proc%%)%) —%g HinddSF Fgmﬁllap(f\ﬁff)%lé QUILh)Qak B@re@&&@fog%eﬁ i & Ruikable
as an aryl-nitrile or trif Uoro

solvcdle,rsudfaasl INMF of tttabydsefugan (Eﬂﬁ%éﬁ‘lﬁi ohpse gpch ag é ;‘Vﬁh e or
pota; 1un(ij te%nalt@aéj Gta ‘Ie tdr@ffﬁ tﬁéraﬁﬁee(y {OMRPEY, o@ﬁ&?&ll Rig@lg microwave

Frocess ¢ Formula (X) and (XlI) can be
heatthg @c tnetd] taj)ggslhmch |anpailagu|1m(ﬂhl|c@tat63@ ledjipeomtcarbopcgerpg (Iacetate

a base s
o Mo R T SR FOT EEEOTA B e
togetlRNPEY saitblle sdlVerit,3ach 4salie oD CHL, BAD G, suitgitlé phvaphiye swsh g
m cr owave he;t ing or nmeta

BN PRRIP B 48 B E OB S S gt process b

could AR8HO 28Hid oG nSBEL G BPHABSester 02 fe@PIX) duplaaednatrd nitrile
tris(triphenyl phosil)hl ne) copper, brom

or trifbyoprenatihy) idervatiae, fatesesy copvergighiof G i i
fonﬁgﬁoﬂgs ;greﬁf)ﬁs‘i}'r‘ﬁésgflbédo the ester of formula (X I) such

ryl-nit
Process c) - compounds of Formula (X) and (XI) can be reacted together in a suitable

solvent, such as DMF or THF, with a base such as cesium carbonate, sodium hydride or
potassium tert-butoxide, at a temperature in the range 0 to 200°C, optionally using microwave

heating or metal catalysis such as palladium(Il)acetate, palladium on carbon,
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or trifluoronethyl derivative, followed by conversion
to a carboxylic acid and am de formation as

w@e@siosusl y descri bed; 5 conpounds of the for medEHGEX)07/004018
are comrercially available or can be prepared from
commercially available materials by processes well
known to those skilled in the art, for exanple

functional group intercom&rsions (such as hydrol ysis,

hydr ogenati on, hydrogenol ysis, oxidation or

reduction), and/or further functionalisation and/or
coppef(Ydceaty irf9(nifheny phasptiaeytopeza btqrmds ox(c@uw(lhsdldmp@@e@ﬁw)
could ;fsile gg%ﬁ{eq g@ ugllqlg gﬁogeglgﬁgﬁ{o%%%/ esg T o L regﬂé QfchtQ an aryl-nitrile
or triffleRsthdifyll UbrBatit€ IS vy, coﬁﬁﬁrs@xam)daﬁqoxblyc ailtlantd apmnidof a

ornyl group to a hydroxybenzai ni de conpound as shown
formagien asprepeysty ¢esesiRsd HOoPH 1 0 F H - NN Il Reflux, 1 h

compglﬁgls %5%9 rforgﬂllaa(]:)@ Wed (%‘Pfﬁﬂérl:l'aﬁy N asivbla eLamIe pt@aﬁﬁim as

el ow. OF 1| 3D. HO .S, RT, 48h
comnNrcgallinv@lldbleomgemlg)by;Q@cgp)ses_wablg@wndﬁ thoge %l“u:‘grfﬁ Sheagts £9¢
examglg func S ol %:‘j‘{) )mt&dc{)ln/e QRPH B RfolGQE, ng&wf:éhyﬂ can

vent’, su ch
hydrdgemmd axldstmnwe mdusmmﬁ aarsl/oT BEthet fmctionabgtign arsher %ralé“éﬁon by

di t
M X T T e
nucleBplaliOdieMecchrat driefecaophiit aubsiitatial wsit®ns)such as

for Y@g{rplgf‘:glylﬁlrgll I ) eflgf‘ ge%g)r}g %Véfﬁ%ﬁ?eaéa‘ml r%dén ound 518 shown

belowoupl i ng reactions of am no groups wth carboxyllc or
sul fonic acids or acid derivatives to forman am de

g | IFKAGKRH n AT “and are described above for
_N.P sngm 1h2§ Prb f) - cyclisations of a

onpound of formulag(XVl) to a conpound of formula (I)
are well known in the art; for exanple, i) a coupling
reacti on of am no groups Wit h car boxylic acids using

or byf X Hﬁclci?o%gﬂfc%%gﬁag 63‘9 Eea%\%i)ﬁjas ?JVH hhidgs (see process a)

2008/ 050101 PCT/ GB2007/ 004018
- B3 Fii A3 coum@umg re?cP f an amino group with a
/\EhphEEE esence of a
HO

do

Process d) — reaction of a compound of Formula (XIII) with a compound of Formula (XIV)
can be performed in a polar solvent, such as DMF or a non-polar solvent such as THF with a
strong base, such as sodium hydride or potassium fert-butoxide at a temperature between 0
and 200°C, optionally using microwave heating or metal catalysis, such as
palladium(IT)acetate, palladium on carbon, copper(Il)acetate or copper(Diodide;

Process e) - coupling reactions of amino groups with carboxylic or sulfonic acids or acid
derivatives to form an amide are well known in the art and are described above for Process a).
Process f) - cyclisations of a compound of formula (XVI) to a compound of formula (I) are
well known in the art; for example,

i) a coupling reaction of amino groups with carboxylic acids using coupling reagents or acid

chlorides (see process a) to form amide bonds;
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sui tabl e base, such as pyridine or triethylamne, in a

sui tabl e sol vent such as DCM toluene or pyridine at
w@2a0s/0pEnnat ur e between 0C and 80C, to forma PCT/GB2007/004018

sul phonam de group; iii) reaction with a suitable

sol vent, such as DMF or tetrahydrofuran (THF), with a

base such 5 as sodi um hydride or potassium

tert-butoxide, at a tenpersgure in the range 0 to

200C, optionally using mcrowave heating or metal

catal ysis such as palladiun(ll)acetate, palladium on

ii) a cE@IRG @eacﬁ&p@ﬁm(alrrhl)cagtetqamh(arsumbptpé phlb1)1d@ni|th@presence ofa
alternatively, reactio | .n a

st bapruch AL FAIRRTa T & HHOGAT T Ly D henc o
pyndfné hﬂbf%ﬁﬁphﬁﬁf?@pawe@, 0°endd seTne foammmphammwgbums

di et hyl azodi carboxyl ate; 10 iv
ifi) reagilos it a uefable selean.oheh (MR ety GaBRGTEf gvith o base such
as soJﬂi@%&HR@%r Jopa'és DRAYRESide at a E&ﬁ)?&ﬂt&e (v }an‘gvﬁ ] &@200°C

r ect bond and
optlonhlhyeusmgbmm@mmhe}mng or mefpt CW%@S @ﬂla@w@(lﬁ)@?eﬁﬂ? Falladium

on cafhon, %opHeXIggcﬁg%gF coghgf@ﬁaﬁgﬁﬂ{éen 9é1¥ r@z{cﬁHlll ﬁl z{gﬁ\iﬂﬂgl} solvent,

s In
such S4DSF ot DEM, vﬁﬂlLH:dUutaiﬂe hidsphioe SWIaiﬁ @)ph@nylply@pl@g@ ,qnd by 15

ses vvntoth eskllledlnthe art such

aZOdlﬁ%rg?’b)a%t’F P'{ﬁ\g‘eélﬁ dﬁﬁ@fﬁfoﬁhfﬂrgﬁ’ Versions (for exanple
iv) el@&%ﬁilﬁé%ﬁﬁsﬁhﬂﬁbﬂ rQQERARhueh as Fyleded Gerfo Irgastlms fmx c«moou@ds of

or reduction), and/or, fug%@e %funlg all o N40Y4 %7 is
Formglag( ¥V B’h?féﬁkf]i‘qr%ési and ]f?g e “or

H); net al - catal ysed coupling, or nucl eophl I | c

di spl acenent or electrophlllc substltutl reac
comppgnmfﬁh{ssF(mnulaf(&V@mgy ps(maﬂe) rﬁlﬁ)popjlgo rB‘ﬁl? &\P[B zx/herem
each Gl ggé%d??{@e%ﬁﬁ%% S REdnesBctP¥s lﬁ[oo&:%ﬁﬁﬁ ok g8, by

ose reinin processes a) toe). 1iQH
procdds@-wiell kdeF Ko those ﬂtll@an ¢hewart spch pg ﬁlmthnalyﬁowmeg@p}ﬁrgans (for

exan‘gﬁ%hxdé?l ﬁ& %gc%n% dlfog ﬁ@&lgatfoﬁl%e%upt{cﬁl) GHARPFurther

I'n a one- pOt r eact [ on,
funcBéhalikion Ib§/ stafiddsdh ﬁdaetm'ns ‘(\hleh hea[mydﬁ ocssghon)mige Opfﬂé’@ég@a@ﬁd

coupilggpgq%g =0 tc?cﬁg{le{c%lﬁlasotée TEAIE.@CI sl)u %tutioﬁs%/%a&%st c'oﬂlpt){ﬁ?ds of
form%f?:lq&d\f'\l&r %e&ﬁ%ﬂe%@&%ﬁlﬁ%ﬁmﬁ avaifaBleinhdterilsrtgtppecesdeabuch as

reaction, )pr otection and cyclisation to
thOS*P@?SﬁﬂilNdﬂkjfe@WdVO‘i?&?ﬁl? * the same reaction pot: N O

(XVID)
It will be appreciated that it is possible to form Ring C from a pre-cursor and form the
phenoxy link in a one-pot reaction, so that it is unclear whether process c) or process e) is

actually the final step. This is illustrated in the scheme below (for Ring B = phenyl) which



RA~NO\ NN'" K C&B, DVWM RNO\ HN H mcrowave,
1500C, 105 min C OH.+. C OO F~Fs SN/ O O
woeassmgement of Ring C may al so occur in soneCT/GB2007/004018

circunstances, for exanple it may 5 occur in the

following circunstances: OO S NOOSN\ RNON) N

RANGO N __ N/O1 1 F Ce2C03, DVA H H m crowave, 1600C,

8 h NYOO OHOX), O Cexgtain internediates of

formula (V), (M), (XI), (XI1), (XI11), (XV), (XVI)

and/or (XVIl) wherein Rl is as defined herein for a
111ustr§t@§‘ih@tlkﬁ@l SQAr fedtivn] depdtgctian endeyclieatied t¢ orinRinpCenay caeit in

nprise an i ndependent aspect of the invention. 10

thesawﬁrf‘?aﬁ@m%l’fé preparation process, it may be advant ageous

o use ? pro FCtIPg group for a functional grou

|n e [m ecu eKz&r@t\Agctln r=Qu bef rng ed

R b cotiveMi ent —rethot—as—des o g l@\ rraay }

|te ure or known ’T“(ﬁ"“’f‘vﬁésosoldoFWEd chema

appr opri at e ,f or the cl renmoval of the 0| ng group

i n question, such_ngthods being cho as to effect

renoval /the profedti ng group Wlth ni mum

di st ur banc®o6™~YnpUE el sewhere in thep 15 ol ecul e.

SpeC| f| c exan‘pl e of protecting groups are given bel ow

AR oL & TS Y o il fhtal o grample t may
5 occuxﬂﬁﬂfe&bﬂ@bf;&ghﬁ&nﬂstmcesar bon atoms. It will be

understood that these exanples are not exhaustiv N

Wrere specific exanples of nethods fgr the remo alid‘f—
. \%?t ectifg Sg'P\pups are given bel ow t heseNar | &r |

N

ustive, R S eCaffo,pMbt ect i ng gro and
of? plep_rot ct nog,crm%046$&gﬁl doned is
se within 4hk scope of th e inven i g

Certain intermediates of formula (V), (VID), (XD), (X1I), (XIII), (XV), (XVI) and/or

(XVII) wherein R! is as defined herein for a compound of formula (I) are believed to be novel
and comprise an independent aspect of the invention.

10 During the preparation process, it may be advantageous to use a protecting group for a
functional group within the molecule. Protecting groups may be removed by any convenient
method as described in the literature or known to the skilled chemist as appropriate for the
removal of the protecting group in question, such methods being chosen so as to effect
removal of the protecting group with minimum disturbance of groups elsewhere in the

15 molecule.

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

20  not exhaustive. The use of protecting groups and methods of deprotection not specifically
mentioned is of course within the scope of the invention.

A carboxy protecting group may be the residue of an ester-forming aliphatic or

araliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably
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A carboxy protecting group may be the residue of an

ester-formng aliphatic or araliphatic alcohol or of
w@roosss@Ent f ormi ng sil anol (the said al cohol orP&I/GR2@I7/004018

preferably W 2008/ 050101 PCT/ GB2007/ 004018 -55

contai ning 1-20 carbon atons). Exanples of carboxy .

protecting groups include straight or branched chain

(1-12C) al kyl groups (e.g.-3%o0opropyl, t-butyl); |ower -

al koxy | ower al kyl groups (e.g. methoxynethyl,

et hoxyi net hyl , i sobut oxynmethyl); | ower allphatlc

contafénf OXY cdlmmorﬁé)kE}kampgesnfmsx;bo(qeplgtec‘al@grgugsnmm@d straight or

D L T T R —

(e.g. ﬁEéﬁM&yn%l@{@hcﬁ@nﬁthyﬂ- 1soBEtbhﬁﬁiMﬁﬁ§ b@\ﬁ@fl ahplyeﬁlb Iayjrloxy lower alkyl
-ethoxycarbonzloxyethyl)

groupse(egs: aqSLOREIRYY B@pzcwlowmﬁﬁhv% ébwgwmea@ ,w\fa?oggcg&gy hyl);
lowelbaqﬂ%%}feg éﬂylcﬁg}qo@é}t I[lﬁjlrk; é rlhﬁétﬁﬁ@@&ar@éﬂﬂdx&éﬂh&hﬂ

1- ethomambymdomtm;bt @wl Lplvv)er alkyh grmmﬁ/@ garmghysibeggyl opigpbenzyl,
g—mtr(og k%& g?rt(zﬂﬁdsryl(a%d hthtamilﬂ?ttp(%v? T a}ﬂyggl g)oup? tr1methy1811yl and

Vi nyl e

t—butﬂ\mmtwct&suparm(mbmwmpblowpr e el and

arbo 0 i nclude for exanple acid-,
(2- 6(59@ gf?rug%{‘)? ﬁ\tl gge@gll)ysed hydr ol ysi s.
Wéﬁgﬁﬁ?tic@faﬂ?&yprophﬁe fdrehaneadvalloX aarbd)m pwhectiyg goxys
protecting groups_include

melul Reyml spermep o eniiniptorearaet e g mey

aboﬁ@ &4 acetyl); lower al koxycarbonyl groups (e.g. 15
%utoxycarbonyl)

; | ower al kenyl oxy rbon | . groups
(eE@mpéerSW Py EaPIOBRyPS groawpcl}lm?t - RELY losyep g sroups
oo TR BB gty ook
t-butpxyvathooyds nqu¢rcaﬂgmzelpbmybo)1y1 greips|(ogeallylerksarb ) &) lopvet
I
alko%rcgf?ggﬁlgf%%g Fle yq&il&k?dr{aéﬂgh >P' Jn%g%&b z?%?é’dﬁdﬂyy
o- mti‘dh&ﬁiylm@bkyd)ny@,npmnsbe(rﬁykgxydadmnyll) )tr1g¢wp§<yl/alrylj;ﬂy¥grgugs| (e.g.
I k 0 |

iR BB BRI R S A6

alky%@h'ﬁ?ss(e (geb&zylp %ﬂ@ﬁyd aRdBianyd UdSdriatkiyt gduﬂme(agyﬂrl,phmygnethyl)
p- met hoxybenzy dlnethox

Exanyplgs oﬁ afmlpcp]gxﬁ)chﬁ(@g g,r;Q}Jrsomg]'ﬂczi%%o a?]g 91]%% mppse‘ enz{)lza¥1d’
subsftlH{t) %}] %[Iﬁé’tﬁ&iyble@é% MitdUeRXY el DM%etﬁ@gyGenzyl and
ut ox car ); ‘1l ower al kenyl oxycar bon
trlpmﬂmem:cdurmmwlmethak and iRty Lgr g ;}e‘é{?r@i‘fﬂwcaggwb@ g
-bu%éyf%lmnol §!|32%va3<§1§&§ géqbbongl 5 Q%Mﬂ%ﬂ%ﬁhﬁ?‘ YeANReRY!

enzyl o ony nitrobenz carbonyl
alkokydasthdnyl gblipsl(e. gd:egzylbxymﬂloh)ﬂl B-meﬂoxglmjzyloxyca onyl

but vl di net hyl si |
oniseE et Binbbb T frEi DTy (G B HFBRand
t-bulyidihehysappratiplidaie efzomethgiidena); bedzyhigaie @X@Isldladtummbnmz}’hdene
protecting groups include, for exanple,
Er0YPR§dr ogenat i on, nucl eophilic di spl acement, acid-, base,

met@dinod lappropriate for removal of hydroxy and amino protecting groups include, for
example, hydrogenation, nucleophilic displacement, acid-, base, metal- or
enzymically-catalysed hydrolysis, catalytic hydrogenolysis or photolytically for groups such
as o-nitrobenzyloxycarbonyl, or with fluoride ions for silyl groups. For example, methylether

protecting groups for hydroxy groups may be removed by trimethylsilyliodide. A tert-butyl
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30 enzym cal |l y-catal ysed hydrol ysis, catal ytic
hydr ogenol ysis or photolytically for groups such as
wW@200805abenzyl oxycar bonyl, or with fluoride i oPGT/GBR007/004018
silyl groups. For exanple, nethylether protecting
groups for hydroxy groups may be renoved by
trinmethylsilyliodide. A tert-butyl WO 2008/ 050101
PCT/ GB2007/ 004018 -56 ettss- protecting group for a
hydroxy group may be renoved by hydrolysis, for
exanpl e by use of hydrochloric acid in nethanol.
ether FESGRRAL o0 fad radhty&mky pepug ey he rérooved iy dgdgiysispfor exasinliey
aralkoxy ﬁ@ﬂ F§?‘§ﬂ benzyl oxynet hyl and substituted
use ofiyq5aehiok Ay PFthadil oxymet hyl ~ (e. g. met hoxynet hyl and

5 plchhpRet Wﬁr@!sbﬁ/{l r&ﬁ%kﬁﬁiﬁi{ﬁiﬂé yroupd inclatikathikaxynheslisil ¥d.g.
trimethyls t butﬁldlneth

benwé;qm;nemybmﬁppg}tptyql genzﬂoixylgp y]p 3/ aélfwéx‘eﬁvl é)gy nghﬂwmethyl and

Isilyl, t-butyldimethylsily, t-
tr1met§19)6 ¥lefhag)5{‘héeﬁr1]}§i gf?:éy ié’cif%f/fﬁ%%l‘{é?rﬁwg slz gx ;c/ pllfltgn 1r|net y s1Igy
butymﬁphmytsdxlypheaﬂgyﬂ/)wylsﬂymxymﬂm (R@xwfmémqthy(lsély@xymethy

-butyidlﬁlé?wgsﬁy{; ﬁ{gtpflmﬁ glﬁox@aﬂé(n?ﬁ%yoi quéefﬁ%){(y?h&yl) 2,4-

A pEOTEL AOXY dz@dlbﬁﬂwwphenﬁh%aﬂdoxybeem o % “agctharbgrzyD; 2.4-
dl(all@gmgwﬁ]bq g,él,él) d1g'rﬁtg zg&l}ﬁ%l ﬁli}? kagl)r(o lﬁ geq%gllylbbut—l -enyl and

mmyhmkaoﬂ@p@ﬁ:p te@ylt/figl)am de groquby reactlng the latter

grou e appro riate, ar 0] 0

e e RY o groB B B RF LR G GHOY EAR By eI e latter

group With @{eka)f)b{o@fﬁ(t(e %fa'llédxyﬁ@tﬁyl dhilorRiekatld/ rSmdeO)y)CHﬁtylﬂy lhydro genatlon
grou e i ntroduced gy]éylreactln the a

Alkoxﬁeetgﬁptrb@ksrl@nésﬁyh s ricplo By Lo rRRI STaPE RORbY & altmé‘ﬂcefi /Y

react}n %h e Wl }%Eﬂé}ﬁb e%hloﬁ@@ El?d RifdYing WRRRid; b M@K EhSe of the
kox ny al koxybenzyl groups are
silyl cmrnammg gmulpy, flutidoivos eﬂldﬁkwph@b’l B adroxgbaagylproups are

a
convs\ﬁu?rﬂlycl F?cglt%g(?rﬁ}b %1%012?1{ e{ﬂg\?atﬁ)'i]lgm{heﬁ) ;ﬁfﬁpgx e hgl:’f](gledeﬁﬁti 'rr%}{jc%ved by
oxid4XRyieatH dekitc @dmmﬁdmbmtraﬂee Hotalin glkt henyhgicdes mey be mireduced by

approprjate._a In the
reac%i’&db% argidg é“flthﬁh (tpé’ﬂ%' ag%eﬁl %D"}PE% Em?‘(eg rY% ﬁlparc(i)dc ess,
MefphA8 abd¥ tiRPphanmskcaatmt Bémpc%ﬁwﬁﬁlb’ruéagtmﬂﬂﬁ)df eatand esdicament

the alternatjve and pref ed aspects, a enmbodi nent s
manghCi eSS IIGT TR SRR HESET G B R

comﬁ(}ﬁﬁgs SPRL Yoveddtl deQiedh&iBin@xdmphigs are for _
ustration purposes and are not intended to @é&yt
t h&he Sdlopineskamplesarg fion il asiatiompurpeseh ardhapppt iferdpd to limit the

scopg %?El?s;"e&% 152?%5 eg &eﬁgf?ﬁ‘&f éo‘ﬁiﬂoﬁﬁd %Pféseﬂtsﬁg SREAMAR K

nvent i ow ng non-limting
mdeﬁemlmw gt ofthe welﬁ’@noﬂmélle\ﬁpli;?evlsg a@reumlt(nlg%xémabbﬂ)ﬁ lesons

carried out by rotary evaporation under reduced
Oﬂmﬁyﬁggﬁ?g and work-up procedures were carried out

af t efi) eripoIaibnOlert eatiddiabt byabtagjsevaparhtiasundenrieduped gestuge and
worl?—%p prc;czlectlurreast \!vgrre] carried out after removal of residual solids such as drying agents by

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

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

attainable;
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(ii) operations were carried out at room tenperature,
that is in the range 18-25C 30 and under an
waeomssphier e of an inert gas such as argon or nPCT/GBRNV7/004018
(iii) yields are given for illustration only and are
not necessarily the maxi rum attainable; WO
2008/ 050101 PCT/ GB2007/004018 -57 (iv) the structures
of the end-products of th&7rornula (1) were confirnmed
by nuclear (generally proton) nagnetic resonance
(NMR) and mass spectral techniques; Froton magneti c
r es(ﬁn)aﬂhe etnmlueasi afahe atdnﬁrbdupad ofelse FremelartBawar eenimed penuclear

(gene {ytﬂ)?ﬁ;\gn% %lgaegn }crra eagcegﬂ% %#atssl %ep ctfé[l fec 131*(18&@1{)1%‘?% magnetic
resoniféb Ehddhi€dl shiBrvallek GREE mehsuigd an tletd,eltﬂ stiate, anﬂ pqak mbkip 101(1@5) are

i nt er redi at es were not era acter
shownpfoBovT eysinals: feioubiss s Tggieh iyl BRRG febSba SRy
qu_mt&TLC:) hi gh- per f ormance 1iquid chronatography (HPLC) ,

nfra-red (IR} or NMR anaIyS|s (vi)

chr Oirettoyneisics wiets nelaensrally Bily Cbﬁa%t?lllﬁeé an‘bwf@é ¥as assessed by

Ot h A avh hy (HP
thin 1 r§4rn§ 1?&&%; @G}JC)D%% pcall %lﬁdﬁ%chr%grap y ( DI%/A

t hyl azodi car boxyl at’e;
inﬁwﬁmmﬁohymﬁﬂﬁwadvde 15 DI AD di i sopropyl azodi car boxyl at €;

ul phoxi de r L Ae: DAC
(TR e BT Sgf Py Gyt P R ARG e e
hydrochlorlde 20 HPLC hi gh pressure liquid
Abbréhbtmgt ogr aphy  HPMC Hydr oxypr opyl met hyl cel | ul ose;
LCMS Tiquid chromat ograph é mass spectroscopy; NWR
DCMyucl ear nagnetic re§%ﬁ§ﬁ@é P¥et roscopy RT room

pEabemperature; and 25 {édyliRticamygylaturan 30 WO
2008/ 050101 PCT/ GB2007/004018

DMA dimethylacetamide

DIAD diisopropylazodicarboxylate;

DMSO dimethyl sulphoxide;

DMF dimethylformamide;

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

HPLC high pressure liquid chromatography

HPMC Hydroxypropylmethylcellulose;

LCMS liquid chromatography / mass spectroscopy;

NMR nuclear magnetic resonance spectroscopy

RT room temperature; and

THF tetrahydrofuran
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3-16- (Azeti di ne-| -carbonyl) pyridin-3-yl]oxy-5-[(3S)-1-
woreaolpso12t oxo- pyrrolidin-3-yll PCT/GB2007/004018

oxy- N- ( 5- nethylpyra2|n 2-yl)benzamde OO XN --NO\ H

N \ OONI N 5

3-[6-(Azeti di ne- I-carbonyl)pyr|d|n 3-yl ] oxy-5-hydroxy-

N- ( 5- et hyl pyrazi n-2-yl ) bé8zam de (442 ng, 1.1 mol)

(Intermedi ate 1) and 3-brono-|-nethyl-pyrrolidin-2-one

(Internmediate 4) (385 ng, 2.2 mmol) were dissolved in
EXLW:I agHb- Mzeﬁﬂmd—l\matho pdipysidingdavtlax 61163001 methyhdroxo-2 7

mp oera&yre for 21 hours.
Fr A v e I e partitioned
betmeen ethyl acetate (90 nL) and mater (20 nmL). The
organic layer was 10 separated, washed with brine,
dried (MgSO4) and ewaporated ¢ VE an oi | which was

i fi hgr a 0 eluting with 0-6%

met hanol in DCM toNgi rad:'erri c product (420 ny).
3-[6-(Azeti di ne-1-carbony ;pyridin 3-yl]oxy-5-[(3S)-1-
net hyl - 2- oxo-
pyrrolidin-3-yl] |(5 nethylpyra2|n 2-yl ) benzam de
was separated fr s hant i oner by chiral HPLC
using a Nbrck 50nn1 |raIceI Q) No. CEO01 col um

3-[6- (éeﬁlggﬁchﬁeg 15[3 H’gi[ glﬁ) c?xg?g %dm)gfe 0ar %ﬁe?lﬁéyr?z@n—%lm&amlde

(442 1B) EE Iﬂferlﬂl&llﬂle 19tand 3-bagherl -memhyl-pgzrrfhhdln-Z -one (Intermediate
acetonitril e/ ethanol / nethanol duc

rd.th
) CB17e ARSI UG S G RO 77 me

2.7m a@id@fﬁ%ﬁ ergom ?b)cuzre %‘071% touss: e DIVMIF wadBvapdra2d, the
I nte -

m 1H), 2.48 (s, 3H), 2.86
res1d1(@ar13}qped @t@@n_ etlgyl 3qet tm(90 andgﬂl_%g 20 @LA%T%LWIE%meayer was

separ_alt’gé 8wa%flefi 4\31 brmiér_ﬁr 2(%4%9%% d%xé?orﬁt‘éd to’%&re alﬁolwzh{cﬁ Was 05

b
e the racemic

purified by Eipma®gOPhy en silied elu@ngz\@lﬂ( e 6°/qmytha®1 g7 @M tOJaH)

prod%éﬁ&aﬁao%ﬁ% &f}%’lgme- -(gar@@rﬁéyrlcﬁg 3%0%9 (38[/(% qllg\]:thyl 2-0x0-

pyrro?idfnﬁ?f -GSt N q5-netipasdeayihppyminidenyB-soparasd fEm[i IWyntipmer
met - 2- 0X0

by chig MR £ 55 e 0 RR I En R0 Hislcet Q1 Ng CEPY) cofymn glufng igh

methat¥l bt 4¥low rate of 50 mL/min; 420 mg of racemic material was separated in 3

1Za1n1

injections of 15 mL at 11 mg/ml in 1:1:1 acetonitrile/ethanol/methanol to afford the product
(179 mg, 32%) which eluted after its enantiomer. '"H NMR § (400 MHz, CDCl,): 2.08 - 2.18
(m, 1H), 2.28 (quintet, 2H), 2.47 - 2.57 (m, 1H), 2.48 (s, 3H), 2.86 (5, 3H), 3.29 - 3.37 (m,
1H), 3.42 - 3.48 (m, 1H), 4.18 (t, 2H), 4.64 (t, 2H), 4.86 (t, 1H), 6.91 (s, 1H), 7.14 (s, 1H),
7.32 (d, 1H), 7.39 (s, 1H), 8.05 (d, 1H), 8.07 (s, 1H), 8.26 (s, 1H), 8.37 (s, 1H), 9.45 (s, 1H);
m/z 503 (M+H)"
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\ OONIN O 3-[6-(Azetidine-|
- car bonyl) pyri di n- 3-yl ] oxy-5- hydr oxy- N- (5- met hyl pyr azi
wo2@sgpbgibenzanm de 5 (442 ng, 1.1 nmol) (I nter nedi/aBe00I)04018

and 3-brono-|-nethyl-pyrrolidin-2-one (385 ng, 2.2

mmol) (Internediate 4) were dissolved in DVF and

treated with potassi um carbonate (377 ng, 2.7 mmol)

and stirred at roomtenpersgture for 21 hours. The DV

was evaporated, the residue was partitioned between

et hyl acetate (90 nL) and water (20 nL). The organic
ExampRY2€ - [MAZ&&DM—%chonmﬁﬁéﬁnvmm&[ﬂ)_ﬂgﬂuW)

and evaporated to |ve 3 whieh 10 was purified by
hing 3 nethylp éﬁﬂzﬁ%‘—éﬁth06%nethanol in

net hyl -

0XO0- pyrrol i din-3-yl y- - mgt hyl pyrazi n- 2-yl ) benzam
i de was separated fromits, enantiomer by chiral HPLC
usi ng a Merck 50@ 20 Iralcel Q) No. CEOO1 col um

el uting with methan ~a flowrate of 50 nmi/mn; 420
ng of racem c materi was separated 15 in 3

3-[6- ( né edcf\lge- ng’ngr;ye)ﬂ)gnﬁ% 3831;”1]30]&%-5'@54&% K- (;Jrﬁetﬂyl yrazm— -yhbenzamide

onl anol / andl afford t pr oduct
(442 mgan nigol)ABitermbdiate 19 hud 2trdved- d)ﬁl@,eth}t1§>}’€ﬁlahtl12cﬂ¥é (385 1pg,

2.2 mtnalvﬁ (ﬁ[tté 4nc1)gdﬂ_be ) &/Cgfldls?éz)]é(e%gl I?l@lF afﬁlstl%gtgé Wéth %prasm gﬁbonate
(377 1{1@ Zsﬁﬁnolﬁanﬂ%tlrre&aﬁaorﬁ memperdtre :A;momg; The DV W_m;-pvaporated
the reﬂjiue vyasl]'ggrt(xtéoned Eﬁyveeryetlgyzl a’é%htei?_ﬁsml% a%w%_%f (2@ ,géﬁ gﬁ%gllgamc

layer (xgs se]plépatedSWQszleﬂ Hith :bH}w d%g% BMVESO,) R evapoidted(ts givilah oil which
, rnl z

was p@rlﬁgd bmlg@maﬁoargbpliy @h%lb@rﬁ}?t)nﬁwlgg? ﬁ%ﬁ%‘l“@kw RCMtg gjvefhe

racenH‘ce F i.lctszlﬂ?(ﬁg) 3-[6-(Azetidine-1-carbonyl)pyridin- 3-y1]0xy-5 -[(3R)-1-methyl-2-

i n-3-yl]oxy-N-(4-nmethyll1, 3-thiazol -2 dg%)benzam
oxo—pych@lnéS sléloxyl\ll@(ﬁ ma&ayhnyrwre?m& enzRynidg WAD SSRRHY

R4/ 1.0J No. CE001 col

enantionﬁﬂ Xr o~ W‘ﬁn%ﬁ% A 58%%?0%% e 1010 S
elutidg with mimhhﬁol\a;azsﬂa\d detelof ij) mlLaahy#2omg of facemic material was separated

a in
in3 lﬁf@{: (s g?%gzi %j} P@?rfad&flqn]% Lg%fﬁn%ﬁé’)%éanr%glngfﬁ}iné :rjcg &f%o?)l e
prod&dt (e miE A3 o) vhéch efREbbafgre i1 efichtiomet. )'H NMBGM408 MHL), CIHes):
208 551E (mfjm), 2.8 (quintet, 2H), 2.47 - 2.57 (m, 1H), 2.48 (s, 3H), 2.86 (s, 3H), 3.29 -
3.37 (m, 1H), 3.42 - 3.48 (m, 1H), 4.18 (t, 2H), 4.64 (t, 2H), 4.86 (t, 1H), 6.91 (s, 1H), 7.14 G,
1H), 7.32 (d, 1H), 7.39 (s, 1H), 8.05 (d, 1H), 8.07 (5, 1H), 8.26 (s, 1H), 8.37 (s, 1H), 945 (s,
1H); m/z 503 (M+H)"

DCI\/Ito glvethe racemc prody /(~I .
3-[6- (Azetldl ne- I-c&tquyli M[idi\n-l -yI]oxy-5-[(3R)-1-
N N

Example 3: 3-[5-(Azetidine-1-carbonvl)pvrazin-z-vl]oxv—S-[(3S)-1-methvl-2-oxo-

pyrrolidin-3-ylloxy-N-(4-methyll.3-thiazol-2-yDbenzamide

- H
O

E\N\IHNI\/:I"/
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anmbi ent tenperature for 30 mnutes, a further aliquot
of 1-chloro-NN, 2-trinmethyl-prop-1-en 5 1-am ne (0. 10
workgosmsmorndded and stirring continued for a furPCTreB2@0/004018
m nutes. 4-Methyl-1,3- thiazol-2-amne (142 ny, 1.2
mol ) and pyridine (0.10 nL, 1.2 mol) were added and
the reaction stirred for 16 hours. The sol vent was
evapor at ed under reduced qpdlessure. The residue was
di ssolved in ethyl acetate (15 nL) and DCM (15 ni),
washed with water (2x 10 nL) and brine (10 niL), dried
1- cm()m&ﬁ}z) trnﬁethyth;m;dland mnap(ﬂtﬁled AT emaledasmdded to a solution

oo S S IS B
y1]oxy\lb&&o@ agﬂr(?%?gtim@te @éfg(?)rﬂgtof@rl\ilﬁﬂnoi) iin 13)CM (3 mL)aérfdcstldgd at
ambleglt Ee@%;g@l%; B¢ ﬁ]mlgmj:s afu@g:r plfioh %@[-ghlégq)-olg,l\&yg%hetﬁg%égll-en-
1- am%E;)(O %Lg%aggﬂd@iﬁ_b and Hbmrlnﬁ c&@hn‘ue&5 f05@ f(ul“ﬂher 3bﬁmmﬁe5261 ¥Methyl-1,3-

5
th1azc(152, andigg (142 036 1@gmm919|)and pynchge @310 r&ﬁ..l)l 2 gl?rg)i) V(esre acid_q;i ’and the
reactlgn stlrrédstbr il'é_pxdurélr Oﬂfé?bo(v%nt VH_S') evaﬁgrgte@%ef Mabbet p%és@&am €

resid@ ¥ &-dishalotd o atieyl heaae bidrypl) PdREMA{1 3 mp)] washedwith srber 1-
t hyl - 2- - )
S
to gl\}e(-{ﬁ‘e Q’u@ I%EIHHNCT \thg‘éthdstthlﬁbd Wﬂ@;—l Nhiokrabdgrdphy on Cs)lhca eluting Wlth a
| or o- rine - en
aradianto! At eihges] JBEAL16 PHOBER RO BN & %gg‘y it Rndies 300
MHZ, &Béﬁé?‘@”@%%m aas, Q%V(hﬁlméf @H)ms'h yi boEN; 151) 193 (s, 3H), 3.33 -
oXo-pyrrolidin-3 enzoi c
3.56 (thyHDy 426l (ta218), 40P (1, 283 4 (& Stoes Mheh JH), H 1@@41&% m (s, 1H),
+m t
7.53 gs”;f}gf 3]2 (gd%ﬁt%@é"gsb?ﬁ& 16%&3@1?}%& 569)( % mf;gl )esand
pyr|d|ne (0.11 nm, 1.4 nmol) were added and the
oBg: 598 R b die1 et DAL S 2 T S MR B fv1-2-ox0-

c. I'Tie
rrdh&ﬁqi- 111 gahbiuel-1- seniz 1dnashed 25 with
wat er X 10 nm.) and brine (10 r|ed (MsS™) ,

filtered and evaporaPed under d pressure. The
resi due was purlfle_ ‘KzzT)%hrdﬁatography on

silica, eluting mﬁth ent of 0-5% nethanol in
DCM to afford the product 117 mg, 34% . 1H NWR 8

(300 WD 2008/ 0501 2007/ 004018 -61 Mz, CDCL3)
2.10 - 2.26 (m 4 WN(quuntet 2H), 2.50 - 2.63
3H) &

(m 1H), 2.93 (s, 33-356(m2H) 4.26 (t,
1 Cl(zllg_rl)o’-}ig{),26gm(wfgl’@/1(@p— 114e|§1 814anga}m5@) ]( mL,ly_g mng)lh\zas(aéldec{q%la’ssolution of
3-[5§;(alze%1d1(n§$-1—c]elhgonyl:};g)yreél1r n- -Syl]OJCﬁ)S +(1 'Hl&hﬁ Q%)(OM‘S}'T’QOEdm- 3-yl)oxy-benzoic
acid (Intermediate 10) (288 mg, 0.68 mmol) in DCM (5 mL) and stirred at ambient
temperature for 30 minutes. 4-Methyl-1,3-thiazol-2-amine (156 mg, 1.36 mmol) and pyridine
(0.11 mL, 1.4 mmol) were added and the reaction stirred for 16 hours. The solvent was
evaporated under reduced pressure. The residue dissolved in ethyl acetate (30 mL), washed
with water (2x10 mL) and brine (10 mL), dried (MgSOs), filtered and evaporated under
reduced pressure. The residue was purified by flash chromatography on silica, eluting with a

gradient of 0-5% methanol in DCM, to afford the product (117 mg, 34%). "HNMR § (300



10

15

20

5 Exanpl e 5:
3-[4-(Azeti di ne- 1-carbonyl ) phenoxyl -5-[ (3S) - 1- net hyl -
WO e008/pant ol i di n-3- yl ]Joxy-N (1H pyrazol - 3-yl ) PENGRA0d©04018
OONH NI HN COa OTert-butyl
3-[[3-[4- (azeti di ne- 1- car bonyl ) phenoxy] -5-[ (3
S) - 1- net hyl - 2- oxo- pyrrolidin- 3-
yl ] oxy-benzoyl ] am no] pyr azdl-e- 1- car boxyl at e
(Internmediate 14) (388 ng, 0.67 mmvl) was 10
di ssolved in acetonitrile (5 nL) and heated in a
MHz, GOTIovEEMe- X 26 (nd, 2H)j 2038 emiradt, ZEHOZ50t B3 <ol U, 893 wasH), 3.33 -

55 G it oD AP RSV R Ot Inos g
7.53 (3, 131),2@31551114)'")3,82% 3H%(1Q1J43FESGIH) 2:%50921\/1491) 2.63 (m
(s, 3H), 3.31 - 3.52 (m 2H), 4.15 - 4.38
(m 4H), 4.87 (t, 1H), 6.77 (s, 1H), 6.80 (s, 1H)),

viloxERafhl-pviBzol-3-yl)benzamide
3-15- (Azeti di ne- 1- cagbonyl ) - 3pchl_eqo-pyridin-2-yl]oxy-
5-f(3S) - 1- met hyl - o f(.NH
oxo- pyrrolidin-3- yl—}\l XY - e} hy'\1 pyrazi n-2-yl ) benzam
ide O~-N NN -NH Cl A m xture of
3- hydr oxy- 5-[(3S) - 1- met hyl -02- oxo- pyrrol i din-3-yl]oxy-N
- (5- et hyl pyrazi n-Z}, 2 ) benzam de (Internedi ate 18)

(136 ng, 0.4 mol),
azetidin-1-yl-(5,6-di€hl oropyridin-3- yl)methanone

Tert-él.gynlgoﬁg{fg tidit%el 1. cgrégrérlﬁen(%yf’ér[}%) &ﬁ‘}q ?Wdﬁmn-b’—
yl]ox?lbleﬁi@ljatﬁino]b&ﬁﬁo]fedr cﬁb@@M@(Infﬁhmeé@tﬁﬁ‘ﬁ) 63‘88\% 0. 67 mmol) was
R e T
solut%‘é@ vl Q&&c@%&ﬂuﬁg{eﬁ%wﬁys%& @ldFford e p&éﬁ(u?ﬂZﬁL)n,g 811%)’1 eH

. d fil d and
NMB 600006 (TG oAl lpy BDstPE ug: HesP e Sadm 1H), 2.92
(s 30E'5 3 afj i %‘%2*% Eﬁf%hsc Wy SRR, QO 3081 OMH)$6.77 GR1HE bI80i (G H), 6.98

(d, 2H), 7.17 (s, 1H),738 (s, 1H), 7.48 (s, 1H), 7.61 (d, 2H), 10.29 (s, LH); m/z 476 (M+H)'".

Example 6: 3-[5-(Azetidine-1-carbonyl)-3-chloro-pyridin-2-yl]oxy-5-{(3S)-1-methyl-2-

oxo-pyrrolidin-3-ylJoxy-N-(5-methylpyrazin-2-yl)benzamide

N
&’O\Q)?\N/E\N]/
—nN B
N O

N
/Cl

o}
A mixture of 3-hydroxy-5-[(3 S)-1-methyl-2-oxo-pyrrolidin-3-yl]oxy-N-(5-methylpyrazin-2-
yl)benzamide (Intermediate 18) (136 mg, 0.4 mmol), azetidin-1-y1-(5,6-dichloropyridin-3-
yl)methanone (Intermediate 21) (103 mg, 0.44 mmol) and potassium carbonate (111 mg, 0.8
mmol) in DMA (5 mL) was stirred at 120°C for 2 hours. The solution was evaporated under

reduced pressure, the residue dissolved in ethyl acetate (40 mL) washed with water
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of 0-4% nethanol in DCMto afford the product (188 ng,
87%9. 1H NMR 5 (300 MHz, CDCl13) 2.16 - 2.29 (m 1H),
wQ2008/08qai ntet, 2H), 2.50 - 2.72 (m 4H), 2. 95PCEGB3My/004018
3.36 - 3.58 5 (m 2H), 4.18 - 4.42 (m 4H), 4.95 (t,
1H), 7.15 (s, 1H), 7.37 (s, 1H), 7.55 (s, 1H), 8.15
(s, 2H), 8.25 (s, 1H), 8.55 (s, 1H), 9.54 (s, 1H);
in/z 537 (MtH) +. Exanpl e -762 -
3-[(39) - 1- Met hyl - 2- oxo- pvrrolidin-3-yl]oxy-N-(5-nethyl
pyrazin-2-yl)-5-(4- nethyl sul fonyl phenoxy) benzam de N
(2><20%L3t Grife 62? milYCdridd (MgS0 D filtefed ahd the/sBlvedtiremd@damnder reduced
m xture o
pressige by RIS WPt Bisjficd Ddlasy shromaperapty onsilich flutiug iy % grafjent
of 0- 4% ﬁleﬁfah&xh mcrmd ¥2d thél prieiez@ns ehg em; éHmR@t(eomBmz

CDC1(3)12)156 @29 onﬁlhl,),;@ |4§> (c&w&:{,gﬁggsﬁou% 7 %2651 Y/ ,1%,]%?863 58
(m, 2% JT%IE §OHYAI1 §55(t SSHH? et (s aﬂH)li@st @H),% 15 (s,

on eva or at’ed nder reduced
2H), &QésﬁmHQSiSr(e, 1HHs?9. d‘il@a 11‘3) ai/58l @\éJdH) n ethyl acetate
(40 m), washed with water (2x20 nl), brine(20 ni),
dried (MgSH), filtered and the soI vent renmoved under

Exanijse 7ER4(38Y-2 M ethel-2-0ke pyaslidines- Ipyxaz -5-(4-
chr gmat ogr a on silica, elutlng with a gradient of

MM@E&%&S&&%&S to afford product (135 ny, 68%.
1H NMR 6 (300 MHz, CDC13) 2. 13 - (m 1H), 2.53 -

2.69 (m 4H), 2.94%s,
(m 2H), 4.96 (t,

7.25 (s. 1H), 7.50V
1H), 8.55 (s, 1H), 9.53 (s

3H),308 H, 3.36 - 3.58
s 715 20 (d, 2H),
4 (d, 2H), 8.15 (s,

1H) mz 497 (MH) +.

Exanpl e 8: 0

3-[4-(Azeti di ne- 1(9ar I ) phenoxyl -5-[ (3S) - 1- net hyl -
- oxo- pvrrolidi n- 3-

yl ] oxy- N- ( 5- net hyl p;b'a2| n- 2-yl ) benzani de WO

2008/ 050101 PCT/ GB2007/ 004018 ?g I\&
A mixture of 3-hydroxy-5-[(3S)-1-methyl-2-oxo-pyrrolidin-

-yl%xy-N-(S-methylpyrazin—Z-
yl)benzamide (Intermediate 18) (136 mg, 0.4 mmol), 1-fluoro-4-methylsulfonyl-benzene
(105 mg, 0.6 mmol) and potassium carbonate (111 mg, 0.8 mmol) in DMA (5 mL) was stirred
at 120°C for 2 hours. The solution was evaporated under reduced pressure, the residue
dissolved in ethyl acetate (40 mL), washed with water (2x20 mL), brine(20 mL), dried
(MgS0y), filtered and the solvent removed under reduced pressure. The residue was purified
by flash chromatography on silica, eluting with a gradient of 0-4% methanol in DCM to
afford product (135 mg, 68%). '"H NMR § (300 MHz, CDCl3) 2.15 - 2.30 (m, 1H), 2.53 -
2.69 (m, 4H), 2.94 (s, 3H), 3.08 (s, 3H), 3.36 - 3.58 (m, 2H), 4.96 (t, 1H), 7.02 (s, LH), 7.15
(d, 2H), 7.25 (s, LH), 7.50 (s, 1H), 7.93 (d, 2H), 8.15 (s, 1H), 8.55 (s, 1H), 9.53 (s, 1H); m/z
497 (M+H)".

Example 8: 3-[4-(Azetidine-1-carbonvl)phenoxvl-5-[(3S)-1-methvl—Z-oxo-pvrrolidin-3-

ylloxy-N-(5-methylpyrazin-2-yl)benzamide
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NOHN \ OO A solution of
3-[4-(azetidi ne-|-carbonyl)-2-chl oro- phenoxy] -5-[(3S) -

wa 2008105040t 2- 0X0- PCT/GB2007/004018
pyrrolidin-3-yl]oxy-N(5-nethyl pyrazi n-2-yl)benzam de
(Internmediate 22) (120 ng, 0.22 mmol) and 10%
pal | adi um on carbon (20 ng, catalytic) in THE (5 nl)
and ethanol (5 nmL) 5 was s63+red under an atnosphere
of hydrogen for 16 hours. The palladi umon carbon was
renoved by filtration and the filtrate evaporated
under reduced pressyre. The rgsi s dissolved in

et hyl acetate (30 , _washediw th ter (10 ni),
brine (10 nL), dri .@ , ¥i™Nered and evapor at ed
under reduced press to~gfve product (98 ng, 89%.

)

1H NWR 5 (300 MHz, CDCl3)52.12 - 2.26 (m 1H), 2.36
(quintet, 2H), 2. - (m 4H), 2.94 10 (s, 3H),
3.3 - 3.57 (m 2 N,“A@ﬁ- 4.42 (in, 4H), 4.93 (t,
1H), 6.93 (s, 1H), 7603 (d, 2H), 7.20 (s, 1H), 7.42
, 1H), 7.66 (d, 2H), 8.15 (s, 1 8.54 (s, :

A sol(Qtsi@Qof(l_Sl)sH-(.gx@ti,din(w lzca\;&y()MFﬂ)lgr_(o-sphg(%D%p -é(?%)- 1gnsleth3:!l- -0x0-
pyrroi‘lg{_nt(%yli%)&'ﬁ-;%}%yﬁf@%gﬂﬁ-g:ﬁ)gbl%in?dé“(hﬁ@ﬁnédigéQﬂﬂﬁQ@Iﬂg, 8.22
mmol)(aBE) 0% pathidinth of carbon (RfrmeplcaiglyticBinyTH Bbdymi. g cenah (S HL)
was s(r_t)lgréld %ﬁc%aiéﬁ ét%%@%%gwoén @rPshony Thé\lﬁalla\iiulﬂl G cdBonl wis
remo9d By filration arﬂ-tb@(ﬁ}nfa;e_ravabdraﬁeqh utidey tqd_uced pressure. The re.sidue was
disso%g%_i%ggl_q%?tg%g@%\*z?sﬁe% Yl BERZARSE), vlidd V6 Ys dhrdle

(Mg?oj),l FIRFQr i Q¥ro2atdl Girdeficatiied yedsafr todgitd prodet $S7m, 80%). 'H
rren

e 2,2-dioxide (Intermediate 23 ,
NV 10D M, IOt 4 Q8BNS &3b (450G U E-Shr Gy 480, 2.94
(s, 3@? %F3§0'3t.§7' (b 2415, 419 - 1&J Gn,1EBL£9B {tN11D, B8 (HWHY,E7. 03 (d LHOCT.20
or hours. The 20 precipitate was fllterec; and +
(s, LHLI7i4Ri(8d HDy7.6%(cdu AH), SakSdraitDgs -8y LBk 912 (5. daD e 0a M)
wth 0-4% nethanol/DCMto give product (204 ny, 76%.
"HNWVR 6 (300 MHz, CDCI 3) 2.13 - 2.28 ( 1H), 2.37 -
Exainit®: G 2. 2o x026-58a-2-22-tBigbicyelo [5}4 dexa-7 an-9-y1)ox

A D pelo 5140 v ip yDa
M&Mﬁ%ﬂ-ﬁ-( -memlg\qg%%gl%zamide

N
O&OQiNLNT
. :
(o]
OS\SQ
\

0O

3-Hydroxy-5-[(3S)-1-methyl-2-oxo-pyrrolidin-3-yl] oxy-N-(5-methylpyrazin-2-yl)benzamide
(Intermediate 18) (171 mg, 0.5 mmol), 9-fluoro-6-oxa-2-A’-thiabicyclo[5.4.0Jundeca-7,9,11-
triene 2,2-dioxide (Intermediate 23) (130 mg, 0.6 mmol) and potassium carbonate (139 mg,

1 mmol) in acetonitrile (5 mL) were heated in a microwave at 160°C for 5 hours. The
precipitate was filtered and purified by column chromatography on silica eluting with 0-4%
methanol/DCM to give product (204 mg, 76%). '"H NMR § (300 MHz, CDCl;) 2.13 - 2.28 (m,
1H), 2.37 - 2.48 (m, 2H), 2.53 - 2.68 (m, 4H), 2.94 (s, 3H), 3.31 - 3.57 (m, 4H), 4.26 (t, 2H),
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4.94 (t, 1H), 6.76 (s, 1H), 6.87 (d, 1H), 6.99 (s,
1H, 7.24 (s, | H, 7.50 (s, 1H), 7.93 (d, I H, 8.13
W@ 2008059191 8. 55 (s, 1H), 9.52 (s, 1H); mz 539 PEHEB2007/004018

Exanpl e 10:

3-16- (Azeti di ne- 1-car bonyl ) pyri di n-3-yl ] oxy-5-(1- et hyl

-2-0xo-pvrrolidin-3- 5

yl ) oxy- N (5- et hvl pvrazi n-63-yl ) benzamde N O O/\N O

\' NX'"" O ONIN O Ethyl

2-[3-[6-(azetidi ne-1-carbonyl)pyridin-3-y 80)81 HS
4.94 (gt Ay, gy @ZiH); @87 (d, 1H), 6.99 (s, lH) 7.24 (s, 1H), 7.50 ), 7.93 (d, 1H),

5.3 kb ok-REh ok B335 8 5 20 Ma ™ ol ) o um i od de

(7 ng, 0.04 nmmol) and ethyl ami ne (2M|n THF; 45 L,

0. 09 mml) in 10 acetonltrlle atedln
Exampie-103 etidingy] y

3 i gin-S-

IRA&L . Zg,,gm@lthe reS|due dlluted W th
MW?&&Q yﬁ brine (20 mL). The organics

wer e separated and thae aqueou Iay r re-extracted with
et hyl acetate (20)11,'3 d organics were
dried (MgS™4) and co ed"and the residue
purified by preparatlve H PLC, eluting with a gradient
of 5to 95% aceton rilfe~n water containing 0.2% 15
trifluoroacetic aC| Phenorrenex Luna 1 Qu C18(2)
100A columm, to afford product (24 ng, 87%. 1H NVR 6

Ethyl2 g6, (azg%ﬁﬂgg(q bon?lﬁﬁpﬁ%‘%ﬁtﬂ]bﬁy 546 %ﬁﬁy%?ra%%g ~ 3.59

yl)caxgjﬁlﬁoyl 1hﬁ|n6|xy$9f r{;&%sﬁﬂfﬁy%xy-ﬁu’(aﬁﬁte a)lterﬁledihte(ZUI}I(Z’/t hg, 0. 04

mmok), srqdlug) 1odgle ’6111@,:@.{)4 al)mol)SarPiigt}ty]_a}qnng ?Z\/I glz'léléﬂl }(j?#ri) 8)06 mmol) in
acetogltr?l? éﬁ ilnLFIweFe) heaﬁﬁ %11 2talcrbWid at 1262¢ f%i(mhrﬁltébl Solvent evaporated

di oxo- 2- oxa- 6-) P-t hi a- 5- azabi cg
underfeddced ;brassuje@ral-tagz teRidge diluted with ethyl acetate (20 mL) and brine (20 mL).

10- 3,
o S MM PSR g o,

The FEiKIRADEN B OClBied(BEESONindOoncenitrited and\he rqsnd@e punﬁed by

preparative HPLC, eluting with a gradient of 5 to 95% acetonitrile in water containing 0.2%

trifluoroacetic acid on a Phenomenex Luna 10u C18(2) 100A column, to afford product (24
mg, 87%). 'HNMR § (300 MHz, CDCl3)1.19 3H, t), 2.17 - 2.26 (1H, m), 2.34 - 2.44 (2H,
m), 2.62 — 2.74 (4H, m), 3.39 - 3.59 (4H, m), 4.30 (2H, s), 4.76 (2H, 5), 5.11 (1H, t), 6.95
(1H, t), 7.29 (1H, t), 7.39 - 7.42 (1H, m), 7.52 (1H, d), 8.10 (1H, d), 8.19 (1H, s), 8.36 (1H, d),
9.65 (1H, d); m/z 517 (M+H)".

Example 11: 3-]( 5-methvl—6,6-di0x0-2-oxa—6-%6-thia-5-azabicvclo 15.4.0]undeca-8,10,12-

trien-10-yD)oxy]-5-(1-methyl-2-oxo-pyrrolidin-3-y)oxy-N-(5-methvlpyrazin-2-
yDbenzamide
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O)Cr /o O

3- Hydr oxy-5- (1- met hyl - 2- oxo- pyrrolidi n-3-yl)oxy-N (5-m
werdogloppinazi n- 2-yl ) benzanm de (I nternedi at e 18)PCDGBI®7/004018

g, 0.82 mmol), 10-fl uoro-5-nethyl-2-oxa-6-?6-thia-5-

azabi cycl o[ 5. 4. 0] undeca- 8, 10, 12-tri ene 6, 6-di oxi de

(Internediate 35) (0.227 g, 0.98 mmol) 5 and

pot assi um car bonate (0.22865g, 1.63 mmol) were

di ssolved in acetonitrile (5 nL) and heated in a

m crowave at 160 C for 10 hours. The sol vent was

renoved under redugged pressuye ggﬁater (20 nL) and

et hyl acetate (50 nj.) was .added. \T et hyl acetate

| ayer was separatd, man A Wit h™brine (50 L), dried

(MyS™) and concent ted ifder reduced pressure. The

resi due was purlfle@ i omat ogr aphy on silica

el uting MAth 0- 4% noI/DCNIto gi ve product (253
ng, 56% . 'H NWMR CDC13) 2.14 - 2.29 (m
1H), 2.54 - 2.67 lnw 2 82 (s, 3H), 2.93 (s, 3H)

3.35 - 3.58 (m 2H),° 374(t oM. 4.21 (t, 2H), 4.94
3- Hyc(rt»éy §\-|'(|i-me@hy7@ C(X%v ilrb@ldm@ ﬁkx&d\l (thethyGpy@in-2-yl)benzhmide

4 (s

(Interpppdiatg, 1§3(0(}_2579 g1p|)82 rrgn@é lpguo - -:mem(ygg %2))( I\}E ]’5 _
l -8,10,12-triene 6,6-dioxide (Intermediate 35) (0.227 g, 0. 98 mmol)
azang%?g?4ggetl ne I-cg?eonyf;%y (dln 3- yIony-5-£ 38% 1-
and potesdinth c@bosate (OR26r2e | 68 ipnd) yere dissolved in acetonitrile (5 mL) and

heate? N}/ %)mico é‘qz a@iﬁi é'@ ffp%] LA 98, et waé\ler{re&‘ R re@lce@N

I met'hyl -prop-1-en-1-anine (0.0
press@¥land Sated (:mmL) andaethyd elcbeadie €56 el )swasiaddesh Thefethyl acetate 1ayef was

separﬁtgh,h\%(sg izlglb 8;8 Infa}‘aF cﬁrn%ll (Wg%ﬁﬁgénﬁfg %ég]gg%%f 815%6%: §e31§2ed1 )
pressgllﬁg t[gité F??lggtvsgats §grzlrf£1)e(d2ﬁ/?chfmnat@grﬁp91ymmhl)ca|eh1t1EDg:M1t(1® 4%)
methgnoRGN t%gllvgﬂoﬁgct((agngfé%% IA—S’NW %)(%E)é\iﬁﬁ»;ﬁﬂ@t )S’%M 2.29 (m,
1H), Q”EQ' L. @neh, 4Ryl g3 @S H)02. 6@§sn:kﬂ),© 338 3980, 2Wr3eTad e, 4.21 (t,

and the réaction stirred

16 h
2H), 360661 OBDL0TD (OFDCBBO 0 DbAIES, 1156 Aaks | BB uiiet. P @
1H), %?gtﬁ%ﬁgl)%%ﬁﬁt;ﬁ) ang ({ henrpsissuavt-alken up in ethyl

washed wi t h saturated sodi um
bi carbonate (20 nlL), water (10 m.), and brine (10 nl),
dr | L Rfin 4" 5839 S m S .3 10 6-
—$B—§r—v%ie 3 (‘gﬁﬁg%?db%cfjcm"h‘{"“ & P‘gg’?‘&f:'%m%s T ARAN-Ih
rrolidiaFB- -0 1-behz eeluting with a gradient
of 0-4% nethanol in DCMto

&Q)kij

pZ
N

N

0

1-Chloro-N,N,2-trimethyl-prop-1-en-1-amine (0.08 OmL, 0.60 mmol) was added to a solution
of 3-[6-(azetidine-1-carbonyl)pyridin-3-yl]oxy-5-[(3S)-1 -methyl-2-oxo0-pyrrolidin-3-yl]oxy-
benzoic acid (Intermediate 30) (202 mg, 0.49 mmol) in DCM (5 mL) and stirred at ambient
temperature for 50 minutes. 2-Amino-pyrazine (CAS no. 5049-61-6) (94 mg, 0.98 mmol) and
pyridine (0.80 mL, 0.98 mmol) were added and the reaction stirred for 16 hours. The solvent
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5 give product (53 ng, 22%. 1H NVMR 8 (300 MHz, CDd 3)
2.13 - 2.27 (m 1H), 2.35 (quintet, 2H), 2.52 - 2.67
W@ 2008059191 2. 93 (s, 3H), 3.34 - 3.59 (m 2H), 4PCHGBLG07/004018
2H), 4.70 (t, 2H), 4.94 (t, | H), 6.98 (s, 1H, 7.23
(s, 1H), 7.39 (d, 1H), 7.48 (s, 1H), 8.12 (d, 1H
8.27 (q, 1H), 8.33 (d, 1H), 8.39 (d, 1H), 8.66 (s,
1H), 9.66 (s, 1H); in/z 48%-( MrH) +. 10 Exanple 13:
3-[6-(Azetidine-I|-carbonyl)pvridin-3-yl]oxy-5-[(3S)-1-
met hyl - 2- oxo- pyrrolidin-3-yll
was ragredlumler raduerddrydsuisand amrmdue taren N in ety lHceiage (ERmLy

washeﬁyvﬁlw g:gz{t%d[}lh%gltgg glgaté@ ogla{er flr(} rLL)aEE}J‘@m{e%@ Zli) dried

(Mgs©4)[ Hd l@aaéﬁfdtéil Lﬁﬂer]refila{jeb @mgmr@wgmh the Brugle bandyet5 The Beydug was
- 2- OX0- pyr

i oy s koo Vb SsvitnaP AR fipom o

give ﬁ@&c?ﬁg i QZ‘%s r:ﬁ'fbMRrﬁ (30@!‘7&% apaly 2f1(3r 507 (@, B ER3S (quintet,
- I ne

1), 18 0B67 o, D028 (kP e AR dhil i n b 05 2. 4.94
1H), éé {jgﬁg) ngé Hgogir%( g ?7%8'(&/61@1) S (d, @Hv\gepr @noey; 8.33 (4,

e’’resi due was di ssol ved i n
1H), esmd 1H¢§t@t(e, 16909.66 §s, Liigmed3WMHhat er (10 nL), and
brine (10 nL), dried (MgSO) and evapor ated under
reduced pressure The 20 reS|due was purlfled by flash

de he product (112 ng, 479% .
AR5 S DS —~12 - 2 26 (m 1H), 2.35
(qU|ntet 2.53 - 2 66 (n1 1 .93 (s 3H), 3.34

- 3.57 (m 2H) 4. 255 ,0 : t 4.93 (t,

1H), 6.97 (s, 1H),4 2(s IH), 7.38

(d, 1H), 7.45 (s, , 8.11 (d, 1H),
68 (s

8.29 (d, 1H), 8.33 (q, 1FD mz 488
(MrH) +. 25 WD 200 50 1\ GBZOO?/ 004018 -67
Exanpl e 14: N

3-[(11- Chl oro-5-net hyl - - 6" ox0- 2- oxa- 5- azabi cycl o[ 5.4.01
undeca- 8, 10, 12- trien-10-yl)oxyl-5-[(3

1- Chﬁ)ro-N WRLtiytletht-prop- 1pstt- t @i (0037 yil], 0,69 niaglbwasaddpd tnya sphution
of 3- [6 (azetlgmg-?—car%onyl)pyrlgmo.’)-y oxy-%\-lﬁ’a’é) Y'methyl 2= 0‘%{‘] -p%’lrl‘olldlh 3-yl]oxy-
benzoic acid (Intermediate 30) (200 mg, 0.49 mmol) in DCM (5 mL) and stirred at ambient

temperature for 50 minutes. 2-Amino-pyridine (93 mg, 0.98 mmol) and pyridine (0.080 mL,
0.98 mmol) were added and the reaction stirred for 16 hours. The solvent was removed under
reduced pressure and the residue was dissolved in ethyl acetate (40 mL), washed with water
(10 mL), and brine (10 mL), dried (MgSO4) and evaporated under reduced pressure. The
residue was purified by flash chromatography, eluting with a gradient of 0-100% methanol in
DCM to afford the product (112 mg, 47%). 'H NMR § (300 MHz, CDCl3) 2.12 - 2.26 (im,
1H), 2.35 (quintet, 2H), 2.53 - 2.66 (m, 1H), 2.93 (5, 3H), 3.34 - 3.57 (m, 2H), 425 (t, 2H),
4.70 (1, 2H), 4.93 (t, 1H), 6.97 (s, 1H), 7.08 (t, 1H), 7.22 (s, 1H), 7.38 (d, 1H), 7.45 (s, 1H),
7.75 (¢, 1H), 8.11 (d, 1H), 8.29 (d, 1H), 8.33 (q, 2H), 8.68 (s, 1H); m/z 438 (M+H)*.
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o NO 5 A mxture of
3- hydroxy-5-[(3S)- 1-net hyl - 2- oxo-pyrrolidin-3-yl]oxy-N
wo e@sstiby| pyrazi n-2- yl)benzam de (I ntermedi ap€r/G8R007/004018
(137 ng, 0.4 mol ), 3-chloro-2,4-difluoro-N(2-
hydr oxyet hyl ) - N- net hyl - benzam de (I nternedi ate 37)
(151 ng, 0.6 mmol ) and potassium carbonate (111 ny,
0.8 Mol ) in acetonitrile ™ n.) was stirred at 160C
for 6 hours. The solution was evaporated under
reduced pressure t he resrdue dlssolved |n5ethyl

1beﬂﬁmﬁi tography on srllca eluting with 0- 4%%
met hanol /DCM to afford the crude groduct which was
taken up in ethyl a-etate and3 shed with 0.5N

hydrochl ori c aci d, d concentr at ed
under reduced press

23% . 1H NMR 5 (300 MHZS! n 13) 2.12 - 2.25 (m 1H),
2.52 15 2.66 (m (s, 3H), 3.24 (s, 3H),
3.35 - 355 (m 2 (t, 2H), 4.54 (t, 2H), 4.92
(t, | H), 6.83 (& 690(3 1H), 7.17 (s, 1H),
741(s| ,771d H, 8.13 (s, 1H), 8.52 (s,

A mnl-t'ﬁ')e of% 1BArdx ? .5-[E58)-1 ﬂ%ﬁlyﬁi%xé%h%l’l‘deX}&]’myﬂN G%mdrhylpyrazm-Z-
3-1(4- Met hyl - 5- oxo0- 2- oxa- 4- azahi cycl o[ 4. 4‘&& ﬁ?
yl)be@za@md@ﬂngrylpglgm&) €137pg, 0.4 mmol), 3-chloro-2 ,A-difluoro-N-(2-"

Z : h i
hydr(;x% ﬁ&?@ N e&x}?ﬁ% %ﬁfd% Qidt@‘n‘?e(ﬁﬁtlf 3?{?3@‘51 Nré( 56@@&1(51)’ RYFRLkIm

carbo?ﬁ@ﬁf(l D50E0018 m@d)@ez@@mm@arcmm waBstisrediok Q9P @ fegf6 hours. The

d th I
solu’uo(l ' oﬁrag?;{@e%r %ucng Pse%seurl]‘ez, glgenr% sifud (?1%0[6&%%}1 déa aké%%é '(N)
mL) 3Rd REth v%té%zmmhn), bﬁné {10GRD); 4r1r£‘fﬁ(ﬂ\lﬂg8042a1ﬁb¢he dolvent removed

azabi cycl o[ 4.4.0]deca-7,9,1 1 -trien

undef tedpeadrpscspEe. eTl;%t)em(h}_eBYgasfmmf@d &y ﬁh@matogm?ﬂy ﬁBlSLHgas elﬂwilg with 0-
4%%&%&%&%%:&\& 2256378 theler@R JTORIC) whidh H68 taRBi &f inl Byl 36tk hnd

eated in a mcrowave 5 at 160C for 12 hours, ?r
pressure

washed it SN\asdreohérmraatdedrim&S% anbeccetiaisd wpder redug

oSG B 2, RITE st g LRl st e, 2.2
2.66 @@ 4H), 3.981Q, 3HNBL B (s(3H), BB - 15 (tw 2Hp 3(52dt AH), 4. (t.2dl), 4.92 ¢,

1m0, S8 0 &Y P ARE, 11), 7.41 (5, 1H), 7.71 (¢, 1H), 8.13 (5, 1H), 8.52 (s,

1H), 9.52 (s, 1H); m/z 552 (M+H)".

Examﬁle 15: 3-[(4-Methvl-5-0xo-2-0xa-4-azabicvclo[4.4.0]deca-6,8,10-trien-9—vl)oxv|-5-

(1-methyl-2-oxo-pyrrolidin-3-yD)oxy-N-(5-methylpyrazin-2-y)benzamide

o}

/=0
—=z
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under reduced pressure. The residue was purified by
chromat ography on silica eluting with 0- 4% net hanol

WO 200BOM10D gi ve product (138 ng, 33% . 'H NVR BCT/8B80007/004018
MHz, CDCI3) 2.13 10 2.28 (m 1H), 2.53 - 2.68 (m

4H), 2.93 (s, 3H), 3.10 (s, 3H), 3.35 - 3.57 (m 2H)
4.93 (t, 1H, 5.17 (s, 2H), 6.54 (s, 1H, 6.75 (d,

1H), 6.97 (s, 1H), 7.21 (-68-1H), 7.46 (s, 1H), 7.94
(d, I H, 8.14 (s, 1H), 8.50 (s, 1H), 9.52 (s, 1H)

rn/z 504 (M+H) +. Exanple 16:

A mixBurk 0B53-Npdroyy- SQ(md-lﬁetbydaﬁr@coammlidya&-(;jl]oxy-N—(S-methylpyrazin-2—

bl gegtats 1HERHS b SREHAE S uor-emethyl - orady, o

azabldyetotwh P)deezT 0;12- tiylér)—beﬂd amedmemateo&»(m mgy 0.9 mn@l)\and) N
O To a solutlo

poastu o0 GBI KBS APTIE ATl 1 e Rl e
at 160“@%@'1&)&50 B solventSits 20apolak@xtidebrelifcdd pressure, ethyl acetate (50

S) - 1- net hyl - 2- oxo- pyrrol i di n-3- yI oxy- N- (5- y yraz
mL) wasaadeqanﬁbmarﬁl@mmpma g washed veh wajer (éX%)gm

hydr06 ]8%9 ol :35 rx%?xya‘@%ié@%‘ﬂ? %cﬁ‘ e? 2'6 ? diQf df@és@d g?nzi éWHporated

m on car bon
under&édt&bd{pﬂeﬁs).lrel\ﬂke readide Was fﬁtreﬁambxtchroenammh@@pédlcg (glugqu@rch 0-

o mehepaln CBY 10 BintProRe ERAVE S T NSRS R HETPCY 213 -
2.28 g%qmtg -7 b@(xﬁe&l)dm% WaSHY i3sl9ak,\3¢D), 3.85 - éﬁﬁym Atet 88 &, 1H),

5.17 e, 4% R gl it 08 020Gt D70 DSParE G SRR e
8.14@%}{1?88.(56‘% 5, Tk, 9.5 {serty, MaSe4)(vang' evapor at ed under

25 pressure. The residue was purified by
flash chronatography on silica eluting with 4%
. 31 :

X|~-0 (SR ’ 0a

(m 2H), 3.58 (t, 2H). V\D2008/

PCT/ GB2007/ 004018 4. .41 ( 4 94 (t 1H),
6.59 (s, 1H), 6.78 4%4 s, .23 (s,
1H), 7.44 (s, 1H), 1 8. 13 (s 1H) 8. 66

(s, 1H), 9.53 (s, 1 0518 (N%FD+ Exanpl e 17:
3-[6-(Azeti di ne-1- c )pvrldln 3-vll oxv-5-(1-cyclo
butyl - 2-oxo- 5 /

pyrrolidin-3-yl)oxy- N—(5 met hyl pvrazi n- 2-yl ) benzam de
To aGIRioMbf 3-1 Ochlotd-Nmethyl-6-0x0-2-0xa-5-azabicyclo[5.4.0Jundeca-8,10,12-

trien-10-yl)oxy]-3-[(3S)-1-methyl-2-oxo-pyrrolidin-3-ylJoxy-N-(5 -methylpyrazin-2-
yl)benzamide (Example 14, 50 mg, 0.09 mmol) in ethanol (5 mL) was added ammonium
formate (57 mg, 0.90 mmol) followed by 10% palladium on carbon (10 mg, catalytic) was
added. The mixture was heated to 140°C for 60 minutes in a microwave. The catalyst was
filtered off and the volatiles removed under reduced pressure. The residue was dissolved in
ethyl acetate (30 mL), washed with water (10 mL), 0.5N hydrochloric acid (5 mL), saturated
sodium bicarbonate (5 mL) and brine (10 mL), dried (MgSO4) and evaporated under reduced
pressure. The residue was purified by flash chromatography on silica eluting with 4%
methanol in DCM to afford the product (18 mg, 39%). 'H NMR & (300 MHz, CDCl3) 2.11 -
2.26 (m, 1H), 2.53 - 2.67 (m, 4H), 2.94 (s, 3H), 3.21 (s, 3H), 3.35 - 3.55 (m, 2H), 3.58 (t, 2H),
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O \ ONINO To a solution of ethyl
2-[3-[6-(azetidine-|-carbonyl)pyridin-3-yl]oxy-5-[(5-m
weedvglopopinazi n- 2- PCT/GB2007/004018

yl ) car banoyl | phenoxy] - 4- net hyl sul f onyl oxy- but anoat e
(I'nternmediate 27) (250 ng, 0.41 mmol ) in acetonitrile
(5 nm), was added sodiumiodide (62 ng, 0.41 nmol) and
10 cycl obutyl am ne (70 L,-60.-81 nmmol ). The resulting
m xture was heated in a mcrowave at 120C for 60
m nutes. The sol vent was evaporated under reduced

4.41 (pQH;,Sllme(t amy, 6 .$9e(sy B, T8 (4,4l 6.9%6, by), 71234h 1H), 7.44 (s, LH),

7.85 QB 14 el B SRS “tlwg%%hlﬁw?%@ﬁ%ﬁ% (300 M,

CDC3) 1.69 - 1.78 (2H, ,213-223(5Hn)230
. m, 2. 55 ; ) | g)lH,
, t), 7.22 (1H
—7 56— 7 \ . 8.09 - 8.13
(2H, in), 8.32 (1H 4l), 8.61 (dH, y 9. 51 (1H, d);

i gl M- vl | oxv- 5- [ (3R)-1-
n-3-yl |

oxy- N- (5-net hyl pvrazi n-2-yl) benzamde N OO' N ON
NI H O IN 20 6+To @ 3pl ution of ethyl
2-[3-[6-(azetidi - nyl ) pyridi n-3-yl]oxy-5-[(5-m
et hyl pyr azi n- 2-
yl ) car banoyl ] phenoxyf 4- met hyl sul f onyl oxy- but anoat e

Toa &Jhﬁtoﬁro%ﬂ BB - (hzdt i - Hﬂarbc\f@l)ﬁﬁﬁk&ﬁ-@@@]b@i 5-[(5-methylpyrazin-2-

CT/ GB2007/ 004018  -70 O 5
yl)caﬁbgmoymn%&édnmlswl@?y%y %Btaaaat%{]e}‘ ﬁlager%t) (ig 0 mé
0.41 1%}4{6'1)% 5&%&@[@ @ d)( BAs hdde@ s&ftuiiadlide (67 gy, 03 whrholnghd

m xt'ure was heated in a mcrowave at 120C fqor 60
cyclobrinylamiee (771b, 881 veanaD). wERs respifgraiKeige AR G Bgowave at

120°(§ rﬁ?e g iyl S}:}ﬁe@% Je tS\!stl“EQ/ }?(ﬁﬁt%(ﬁ hlg(%) @ﬂuz‘éde}ﬁ‘&sure and the res1due

ogra Ing W met hanol i n DCM t
purifiefl oo mdst d]@orﬁ:ﬁﬁ@ﬁibhy ghutogiureith §-90% mggthaBoURIYCM to afford the product

95 %gﬁ%é,%gﬁymﬂf@@wﬁ% ?Eﬁl}ia)lpéér—' et Wbl 2X¥ = 928 (AR 2.30 -

2.40 @zﬂ/lnl)ows l\h 65(4Etrﬂ)(BQW-aZAI7YHH wi), BT (dH, w24 (2H t), 4.62
_anaE, e 0 (LSS A BT BY (E, P - 7.40 (1, m), 7.45 (11,

£), 8.09 - 8.13 (2H, m), 8.32 (1H, d), 8.61 (1H, 5), 9.51 (1H, d); m/z 543 (M+H)".

mz 543 (MHH) +. ambl eo18:;
3-[6-(Azeti di ne-t-od@r bony
cycl opropyl - 2- oxo- r ol ind

Example 18: 3-[6-(Azetidine-1-carbonvl)pvridin-S-vl]oxv-S-[(3R)—1-cvclopropvl-z-oxo-

pyrrolidin-3-yl]oxy-N-(5-methylpyrazin-2-yDbenzamide

AN%__\\O\QJ\QK:]/

N IN/

o)
To a solution of ethyl 2-[3-[6-(azetidine-1-carbonyl)pyridin-3-yljoxy-5-[(5-methylpyrazin-2-
yl)carbamoyl]phenoxy]-4-methylsulfonyloxy-butanoate (Intermediate  27) (250 mg,
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HPLC using a Merck 50mm 20m Chiral cel QJ col umm
eluting with nethanol at a nowrate of 60 nL/mn. 91
worgoosfsriaceni ¢ materi al was separated in 1 injRCL/GBR00GH004018
5nm at 18 ng/mM in nethanol to afford the product
whi ch eluted before its enantioner (27 ng, 12%. | H
NVR 6 10 (300 MHz, CDC13) 0.66 - 0.91 (m 4H), 2.14
(sextet, 1H), 2.35 (quint€1Q-2H), 2.48 - 2.62 (m
4H), 2.66 - 2.78 (m 1H), 3.27 - 3.49 (m 2H), 425
(t, 2H), 4.70 (t, 2H), 4.92 (t, 1H), 6.96 (s, H) ,
0.41 erBB i acetdniti)e (57[13].’»3 &af added N4 (627mg . z(r]smm_pl)yqu cgclgg_ropﬂamme

(56 pé, g)blgl(lgmoli mﬂ“erﬁf‘&%@zg’l’%ﬁ){f 4 ]]l-?gngl){l 3 nrwr%%@ve d20°C for 60

minut3s. 19ad Dfehi FaSaporsidd bty kodayed Iﬁ‘bs@ur&ay(cﬂ thexysidie ppB5¢d Hy flash
cycl opropyl - 2- oxo- Py yrrolidin-3

chronogara Ry SEERYE) A TR g PRl ragepiG Prodgt (01 me:
42%)H ?I;Lﬁ &ze 1hlinl3|\ll % b-[)‘ﬁ ﬁf?lllﬂ"@ Iy QBxR6- [@K)ML?CIOFropyIQ 0XO- ?yrrohdm-

aze carbonyl)pyrldln OXY-
—yl]cmyl'-\l)H(@-ymedmlpy-r@zma yl)benzamlde was separated from 1ts enantlomer by chiral

HPL%( %@g Ia%@%nlg é&%%bﬁ%r}z/{%%nalg@ myégﬁxg(lu‘f Qi m@g(h RidtranAak & flow rate

of 603glehii 9T ink ef {abermic)mateveed wasl skpdraidallin @@ecmgn of)S nL qﬁ«]ﬁm}g/ml in
and cycl opropylamne (56 L, 0.81 mmol). The resul th %I
methaiok taafbordes m@ctmte‘dhllch elatqﬁbs:fqmﬁs/@laatlomgd@: mgr 150 MR 8

t T
(300 g)lugg sdj?Cel )ad‘n§ ﬁbi’? %ﬁﬁ% 18 %?éta%l!?)‘gz@@ ‘%&Jm@@dHy ed4s - 2.62 (m,
4H), ele6erparso@:, d phy3. Z1 us. I49lgmv\lfﬂh 4@54007&"1l)r,e‘t beﬁdﬂ)b A 9D HY 6.96 (s,

10, 320 (b hRR ST BY BOKGH e #3816 0y gy

1H), l9 51qulfgp;h@rsyb (M+HX0- pyrrolidin 25
3-yl ] oxy- N (5-net hyl pyrazi n-2-yl ) benzam de was
separated fromits enantioner by chiral HPLC using a

1-2-0X0-

A 91 ng of
Hk eV N DA et RY IS QUZARMICE | nj ection of 5 nL
at 18 rrg/m in WO 2008/ 050101 P 7/ 004018 -71
nmet hanol to affor oduct chlel uted after its
enanti omer (29 r{ OO MHz, CDC13)
0.66 - 091(m 4H) | xt ef | 2.35 (quintet,
2H), 2.48 - 62(m 66-278(m 1H), 3.27 -
3.49 (m 2H), 42 470 (t, 2H), 4.92 (t,
1H), 6.96 (s, ﬂ 738(d 1H), 7. 45
(s, 1H), 8.11 (d 1HY 8V13 (s | H), 8.33 (s, 1H),
8.57 (s, 5| , 9.59 (s, | H; m!z 529 ( MtH) +.
nyl)pyridin-3-yljoxy-5-[(5-methylpyrazin-2-
> -('Azetlyélzn[g [F-(%Z§$1d1821Carb)?r?,c)i?yn- - Y] y [([(2 py
yDcashabisyos} bxehpibartg puaaa  (hermediat 1550 mg,

041 m%of\l-ng acetongtm/e mz {vgs Zad6nbg @@?ﬂk dL41 mmol) and cyclopropylamine

(56 pL, 0.81 mmol). The resulting mixture was heated in a microwave at 120°C for 60

To

minutes. The solvent was evaporated under reduced pressure and the residue purified by flash
chromatography eluting with 0-40% methanol in DCM to afford the racemic product (91 mg,
42%).  3-[6-(Azetidine-1-carbonyl)pyridin-3-ylJoxy-5-[(3S)-1 -cyclopropyl-2-oxo-pyrrolidin-
3-ylJoxy-N-(5-methylpyrazin-2-yl)benzamide was separated from its enantiomer by chiral
HPLC using a Merck 50mm 20um Chiralcel OJ column eluting with methanol at a flow rate

of 60 mL/min. 91 mg of racemic material was separated in 1 injection of 5 mL at 18 mg/ml in



10

15

20

O~N ONN NI H\ O O0Y O 10 Fromracemc
3-[6-(azetidine-I|-carbonyl)pyridin-3-yl]oxy-5-(1-cyclo

W eaoglos@enxo- pyrrol i di n- PCT/GB2007/004018
3-yl)oxy- N (5-nethyl pyrazin-2-yl)benzam de (Exanpl e
17), 3-[6-(azetidine-1-
carbonyl ) pyridin-3-yl]oxy-5-[(3R)-1-cycl obutyl - 2- oxo-p
yrrolidin-3-yl]oxy-N (5 metihyl pyrazi n-2-yl ) benzam de
was separated fromits enantionmer by chiral HPLC using
a Merck 50mm 20m Chiralcel QJ columm eluting with

methaﬂglttlc';%?f&d Ak g@ocﬁl:%ﬁ:l@%ﬁteﬁfaft@pltﬁéﬂaﬂ’ué‘mer (@5 nf/ 13%). Ole NMR &

mc naterial was separated in 1 injection of

(300 MﬂzchE@b B166i-1). Heton D) 2.14 Gaxteol )1 hed %ﬁc%H)mﬁﬂéh 152 (m,

AH), zﬁ%é‘t Z?g/q?ef B sirs 3%3(% &%ﬁ @D%II%Q% s 9?%01}12)&5% (s,

1H), T2 (s2 1R 7-382(d2BHY, TH5 (a;)l,H)ZS 30 (4, 121)4@11 Qs|—|1Hh;)8 33 (3, 13@ 8.57 (s,

3.47 (1H, ), 3.57 - 3.64 (1H
1H)=§§1,(S4.é11”(%}49t§’,[3@ 62 - 4.72 (3H, in), 4.91 - EL 96
(1H, m), 6.96 (1H t) 7.22 (1Ht), 7.36 - 740(1H

8. 13, H .08, 32 (1H

}-2-0x0-

|n-§-yl]oxy-5-[(38)-1-
~

éfiééﬂgiz-yl)benzanide
2 N OX-" aN | \

)ayrldln 3-yl]oxy-5-(1-cyclo

cyclobutyl 2- 0X0-
pyrrolidin-3- ylggér

WD 2008/ 050101

HN \ OONINO Fr rac
3-[6-(azetidine-I-carbo

butyl - 2- oxo- pyrr din

3-yl)oxy-N(5-net fn-2-yl)benzam de (Exanpl e
17), 3-[6-(azetidine{l- carbonyl)pyridin-3 -yl] oxy-5
-[ (3 S)-1-cyclobutyl™-2-oxo-pyrrolidin-3 -yl] oxy-N-(5

Fromb ra¥erhity 8- (@E‘hdin& 1 -)Chﬂ:)bﬁé}ﬂ)ip&t‘[dﬂé% y@@&ys%p]ac)wlcé)dtyﬂ-ﬂmxmpygohdm-
enantl o rre

y chir HPLC. usi ng, a rck )
3-yDemi-NAPanst @yre@p &rﬁﬁ)bgﬁlﬁml%g Wi Hal}/e anoF a t a%—&ﬁﬂéazeudme 1
carbcrr@l)symln-é%]&&m[mk) Qycapusi- 2roat@q1mhmat3ey1]<ﬁly NS
séparated’in 1 jnjection of 5 at ng n
methy@wﬂgwo}y})l@pnzamlde was separated from its enantlom by chirfl HPLC using a
Merck 50mm 20pm Chiralcel OJ column eluting with methanol at a flow rate of 60 mL/min.
97 mg of racemic material was separated in 1 injection of 5 mL at 20 mg/ml in methanol to

afford the product which eluted before its enantiomer to afford the product (50 mg, 47%).

1{f NMR 5 (300 MHz, CDCls) 1.69 — 1.78 (2H, m), 2.13 - 2.23 (SH, m), 2.30 - 2.40 (2H, m),
2.55 - 2.64 (4H, m), 3.39 - 3.47 (1H, m), 3.57 - 3.64 (1H, m), 4.24 (2H 1), 4.62 — 4.72 (34,
m), 4.91 - 4.96 (1H, m), 6.96 (1H, 1), 7.22 (1H t), 7.36 - 7.40 (1H, m), 7.45 (1H, 1), 8.09 - 8.13
(2H, m), 8.32 (1H, d), 8.61 (1H, s), 9.51 (1H, d); m/z 543 (M+H)",

Example 21: 3-16-(Azetidine-1-carbonyl)pyridin-3-yl]oxy-5-[(38)-1-cyclobutyl-2-0x0-

pvrrolidin-3-yl]oxy-N-( 5-methylpyrazin-2-yl)benzamide
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afford the product which eluted after its enantiomner

to afford the product (47 ng, 44%. 1H NWMR 6 (300
wORWsHOSDA 3) 1.69 - 1.78 (2H, m), 2.13 - 2. 23 PEHGBR)07/004018

2.30 - 2.40 (2H, m, 10 2.55 - 2.64 (4H, nm, 3.39 -

3.47 (1H, m, 3.57 - 3.64 (1H, m), 4.24 (2Ht), 4.62 -

4.72 (3H m, 4.91 - 4.96 (1H, m, 6.96 (1H t), 7.22

(IHt), 7.36 - 7.40 (1H, 4+ M) 7.45 (1H t), 8.09 -

8.13 (2H, m, 8.32 (1H, d), 8.61 (1 H, s), 9.51 (1 H,

d); spal/z 543 (MtH)+. Exanple 22:

-[ 6- (Azeti di ne I -carobonyl ) pyrldjl n I oxv-5-[(3R)-1-¢
t hyl - 2- oxo-

pyrrolidin-3- vII \%LJ( - yI ﬂyré‘zm 2-yl ) benzani de
OO~N \ NN N HMc~' ONIN O Fromracemc

3-[6-(Azeti di ne-1- carbonyl )Ooyrldln 3-yl ] oxy-5-(1-ethyl
- 2- 0xo-pyrrolidi

yl)oxy-N(5-neth 2-yl)benzam de (197 ng, O0.38
mmol ) (Exanpl e 10), [6‘-

(azeti di ne-1- carbonyP) pyridin-3-yl]oxy-5-[(3R)-1-ethyl
From’ r?ac 9 ?W{a%tidﬂienr g’arﬁéﬂy%yﬂ&'nﬁ@l]zﬁyd (1- cyclobutyl-z oxo-pyrrolidin-

pyfazin-2-

enzam de was separ at e
-yl)wdm(:ﬁmﬁwlnyyazcrhgﬂ pengppdey si r(&xamp rcld7 %azetldme-l-
carbo?hl:)%ﬁ (c)l %ﬁﬁ%}n@%?f:[ﬁ@l %é#ﬂob i@pﬁ?&lﬂﬁfl l]aiy-ﬁ L ow

racem c maferial was .
methﬁlpmmaﬂeﬂ)ljenzamiﬁmj\wstSBpﬁmat@f frgmm‘gs enantiomerypyrichir HPLC using a

v BRGSO Oy B AR ORI, s B s pimin
97 mp @f adckMictmitbgal pﬁasd;tap‘etratédi& irip;j e@ﬁ%of 5I th at\m@/r(l]a@onethanol to
Mz, CDCI3) 1.18 (t, 3H), 2.13 - 2,2 1H)

afford thei prodetct witieh | eluZsteQ‘ter it eg@tiogey topEfprd tge ;gg)duc 14@ 8flg€ M%) ly

a L 4 6. -
NME 5"(3W7E§§1%W6 7% (gh 53?%13 1%92'% (gh n‘fb"& 30 FZI)% (2H, m),
2.55 8212 (4H, m}H4.39 8312 ((H m1LH)57 83. 343(1(15; m) 24 (gH% 4@~ 472 (3H,

), 418 500k 8 e BaR By 7otr R UnBRT-8 (- 83

(H, &by b2 21NN 8.61 SIH s), 9.51 (1H, d); m/z 543 (M+H)'".
pyrrol idin-3-yl]oxy-N (5-nmethyl pyrazin-2-yl)benzani de
OOAN O

Example 22: -[6-(Azetidine-1-carbonyDpyridin-3-yl|oxy-5-[(3R)-1-ethyl-2-0x0-

pyrrolidin-3-yl]oxy-N-(5-methylpyrazin-2-yl)benzamide

N
o o 7 ]/
.0 \N
/\N N H
O

N 7
N

o}
From racemic 3-[6-(Azetidine-1-carbonyl)pyridin-3-ylJoxy-5-(1-ethyl-2-oxo-pyrrolidin-3-
yl)oxy-N-(5-methylpyrazin-2-yl)benzamide (197 mg, 0.38 mmol) (Example 10), 3-[6-
(azetidine-1—carbonyl)pyridin-B-yl]oxy-5-[(3R)-1-ethyl-z-oxo-pyrrolidin-3—yl]oxy-N-(S-
methylpyrazin-2-yl)benzamide was separated from its enantiomer by chiral HPLC using a
Merck 50mm 20pm Chiralcel OJ column eluting with methanol at a flow rate of 60 mL/min.

197 mg of racemic material was separated in 1 injection of 5 mL at 40 mg/ml in methanol to
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NH ONINOI10 Fromracemc
3-[6-(azetidi ne-1-carbonyl)pyridin-3-yl]oxy-5-(1-ethyl
WO 2e080801pY r r ol i di n- 3- PCT/GB2007/004018
yl ) oxy- N- (5- met hyl pyrazi n-2-yl ) benzam de (197 ng, 0. 38
mmol ) (Exanple 10), 3-[6-
(azeti di ne-1-carbonyl)pyridin-3 -yl]oxy-5- [(3
R) - 1- et hyl - 2- oxo- pyrrol i di7f3-3 -yl ] oxy- N (5-
met hyl pyrazi n- 2-yl ) benzam de was separated fromits
enanti omer by chiral HPLC using a Merck 50mm 20m

afford(ﬂi‘é lgl%hlgc‘% kynfdh eﬁﬁédlmo@ |1t’s' Eh;ﬁﬁlomei fo d1Rk a8 plodatt (as fﬂgQSl\S%) g
60 nlL/ m n. rr%s)2 racem c _materi %ﬁ? 5 69
NMR §e(§&0 MHsd GDECLY 1. b @,cftmoa léf— G, altH)4@3ﬁ1§9Wtetp %H) 2-

. oFF TR 4L 050, o, 2T ORD, WONED ) Wiag alorod g

7.39 (6, (FB00.4Nik,, | HIXC BYd, THLS {4 (s, B 8.33, (g,glng) 8560 AR, 9153 (s, 1H);
quintet, 2H), 2.52 - 2.69 (m 4H), 3.36 - 3.58
”"/25%7 Y. 4.25 (t, 2H), 4.71 (t, 2H), 4.95 (t, 1H),
6.98 (s, 1H., 7.22 (s, 1M, 7.39 (d, 14, 7.47 (s
11, 3

rrolﬁdhm &NL AT AT emalmlaeoxo rrolid ne g vi

met hyl pyrazin- 2- car anoyl]phenoxyl
pyra2|ne 2- car boxamede WO 200 05

PCT/ GB2007/ 004018 W4 NON-~N OA
m xture of

3- hydroxy-5-[(3S) - 1

t hy -oxo pyrrolldln 3-yl]Joxy-N
bepzam de (I nternediate 18)
~agetidin-1-yl carbonyl) - 2-
chl oropyr azi ne ( 8. 5949-00-7) (712 ng, 3.6
mmol ) and pot assi um argonate 5 (152 ng, 0.55 mmol) in
acetonitrile (5 nL) was stirred at 120 C for 2 hours.
FromThfacéﬁith BQGI-(az%ﬂﬁn@‘]laﬁnd)bmylhlj'rlﬂm-ﬂygmi-(lt ¢th‘1 Hoxapyeplidin-3-

A TN E O SN

(azetﬁﬁleVﬁB&rb&%py&ﬁnJgryﬂ]@s;yisqghmmethpluzassmpmolmhe34yasx3elue(5-
was purified by flash chro

e n o o H dAETTbR EDR e b Ly R «
Mer: rS?g‘Hl‘; 5%,(1%@1)1 IgEel (ﬁ?’c@lumﬂ- Hu v&@ﬂi%@&hdﬁ'ﬁ'ﬁat alffovickXd-8) 60 mL/min.
197 rﬁg-lpf ra@ﬁlg‘{s: I(I@GI’IEQ M)as sg)ag_ayed(la 1 @}qytlorgcr)%%mh at40 %/I{lﬁr‘n r;_iﬂjqanol to
affor{lL M}q prgdq_q W(hg:’h ej,_q.tﬁd aée_rg@ eg%r}tloﬂqf to sf?ord lhl_é) ﬁroguc? ?5 l(mg, 26%). g
NMR § (300 MHz, CDCls) 1.18 (1, 3H), 2.13 - 2.26 (m, 1H), 2.36 (quintet, 2H), 2.52 - 2.69
(m, 4H), 3.36 - 3.58 (m, 4H), 4.25 (¢, 2H), 4.71 (1, 2H),.4.95 (t, 1H), 6.98 (s, 1H), 7.22 (s, 1H),
7.39 (d, 1H), 7.47 (s, 1H), 8.12 (d, 1H), 8.14 (s, 1H), 8.33 (s, 1H), 8.56 (s, LH), 9.53 (s, 1H);
m/z 517 (M+H)".

- (5-met hyl pyrazi n-2- vyl
(188 ng, 0.55

Example 24: N.N-Dimethyl-5-[3-[(3S)-1-methyl-2-0x0-pyrrolidin-3-yljoxy-5-[(S-

methvlpvrazin-z-vl)carbamovllphenoxvlDvrazine-Z-carboxamide
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8.52 (s, 2H), 9.54 (s, 1H); fn/z 492 (MtH) +. Exanpl e
25:

W@2008A5@0DI 0X0- 6- 0xa- 2-) "' 6-t hi abi cycl 015. 4. 01uPdECGR200;7004018
,11-trien-9-yl]oxy]-5- 15
[ (3S)-1-nethyl-2-oxo0-pyrrolidin-3-yl]oxy-N (1H pyrazol
-3-yl)benzam de O O C NHN O 0=S O The
tert-butyl 3-[[3-[(2, 2-di-oMG- 6- 0xa- 2- ?
6-t hi abi cycl o[ 5. 4. O] undeca-7, 9, 11-trien-9-yl ) oxy] - 5-
[ (3S)-1-nethyl-2-oxo-pyrroli di n- 3- I]oxy benzoyl ] am no

] pyrazol e- 1- car box Iate (412
(I ntermedi ate 40) |ssol r\fE ceton|tr|Ie(5 )
and heated in the eV € IN12 m nutes at 150

C. The solvent wa nd&r reduced pressure to

afford the product (348 , 1009%9. 1H NWVR 6 (300 MHz,

CDCl 3) 2.10 - 2.24 » 2.35 WD 2008/ 050101

PCT/ GB2007/ 004018\N -75 -n2-45 (m 2H), 2.48 - 2.66 (m

1H), 2.92 (s, 3H), § 29 - 3.53 (m 4H), 4.22 (t, 2H),
489(t, 1H) 6.710(s, 1H), 6.77 (s, 1H) 6.80 - 6.86

A ml(ztugeg of é-hyil’:q)xy é53§)ﬂ_l)(n§thykél)oxg W}g(]ﬂ%% 3(Mq)_<|¥) £ g@%yramn 2-

yl)ber?zgmlde ﬁlntermedlate 18) (188 mg, 0.55mmol), S5- (azetldm l-ylcarbonyl) -2-
12- Chl or o- 4- (di net h Icar banoyl %phen0f<y (a 3
chloropwamg:. @%AS mno. 915949 0-7) (712 mg, 3.6 mmol) and pot SSTUm " carbonate

(152 Bk ngllrﬂﬁﬂ%ﬁ Xéel&lmﬁxe'\l]‘\l(ﬁmaéwt TRV AZ20~8- f6t 2 D6 ah&lgolution

A m xture of

was cvapyatedioydrpnds¢ Bisp dilutee tith leth] avetate(AOrmall), viaghed with)vwaker-(Ri> 10

T

pressPRNZBR1 1880 (eCAS HRified by Ghash ChfemptoghPRy oy silida Qlunng)iW)th 20el 00%
pot assi um carbonate (166 ng, 1.2 nmmol) in

ethylNicbtathi neisblydxaetanifate the priductnid 0sng.r Y¥86)- aftt HISYR 00 gVHz,

eoc B TP LSS 2 eSSBS Gl g 59

- 3. sm 2H)V\m951etd1m t7hl5v@,t1@f) 127 ¢, 2R), ﬂ15)6(a,nld{)b8 il46s, (HD 8ri5|9)(s 1H),
&}b Jg%ﬁ&le%éﬁnd t he sol vent renoved under
852(%85?}@015 ubée. si due was purified by flash
chromat ogr aphy on silica

Example 25: 3-[(2,2—Dioxo-6-0xa-2-}.6-thiabicvclo[5.4.0]undeca-7,9.11-trien—9-vl)oxv]-5-

[(3S)-1-methyl-2-0x0-pyrrolidin-3-yl]oxy-N-( 1H-pvrazol-3-yl)benzamide

~&©*p““

o_.-S
0

The tert-butyl 3-[[3-[(2,2-dioxo-6-oxa-2-x6-thiabicyclo[5.4.0]undeca—7,9,1 1-trien-9-yl)oxy]-5-
[(3S)-1-methyl-2-oxo0-pyrrolidin-3-yljoxy-benzoyl] amino]pyrazole-1-carboxylate (412 mg,
0.67 mmol) (Intermediate 40) was dissolved in acetonitrile (5mL) and heated in the

microwave for 12 minutes at 150 °C. The solvent was removed under reduced pressure to

afford the product (348 mg, 100%). 1H NMR & (300 MHz, CDCl;) 2.10 - 2.24 (m, 1H), 2.35
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15 eluting with 0-4% nethanol in DCMto afford the
product (98 ng, 31%. 1H NVR 6 (300 MHz, CDC13) 2.10
WO 2@8A3010m 1H), 2.54 - 2.67 (m 1H), 2.55 (s, PGHGB2007/004018
2.93 (s, 3H), 2.98 - 3.19 (m 6H), 3.34 - 3.57 (m
2H), 4.92 (t, 1H), 6.86 (s, 1H), 7.06 (d, 1H), 7.16
(s, 1H), 7.33 (d, 1H), 7.40 (s, 1H), 7.57 (s, 1H)
8.13 (s, 1H), 8.53 (s, 1H)759.51 (s, 1H); mz 524
(I\/H—|+) 20 Exanple 27 :
3-[(6, 6-di oxo- 2- oxa- 6-) P-t hi s-5-azabi cycl of 5. 4. 0lundec
- 2.453(n8, ZH), 128 t RieBnml QH), 2.92 (s, 3H), 3.29 - 3.53 (m, 4H), 4.22 (i, 2H), 4.89 (1,

i Dl ST b s P P
789 @, @1, 90 WP(:2008HESEIMACY GB2007/ 004018 -76 A mixture
0

3- hydr oxy- 5-[(3S) - 1- et hyl - 2- oxo- pyrrol i di n-3-yl ] oxy-N
' 04 ay,h}mnzeﬂnnsﬂ@nﬁhmmm(mq-rﬁ&hvl-z-oxo-

3wt nethslpyrain-2ridlbenzamide . 915771-62-9)
(213 ny, O 9 mml) and pot assi u bonate (166 ny,

1.2 mol) |nN|\|-d| | acet m 5 nm) was stirred
at 5 160C for 6 hrs s evapor at ed under
reduced pressure. 6'| ssol ved in ethyl

acetate (32 ni) and DCM 8 rrL) washed with water (2 x
20 nL), brine (10 gil), Ped (MgSH4) and the sol vent
renoved under red gure. The residue was
purified by flash cfromatography on silica eluting
with 0-4% nethanol in DCMto give afford the product

A m(xh&e nfgf 3- ﬁﬁ@roxylﬁ[(BIE/RISndtfﬁ_ﬂQ Mdzpyn@mwyylzwz\w-meﬂ@lr(mmn -2-

yl)beg;q)mld% (ggtermgdlggz 1%} éﬁg ingy 78- gmo-ﬁﬁu%iso—&g‘%-dlmethyl-
benz&ﬂnde %U)%S 1b. %41({.‘17,-071‘@ (192 5ng04) S(ﬁlmoﬂ) H)nd tagdiufscarbonkde, (166 mg,

1.2 HlfFlF)l) 111(7N-}\{7-d1(rl_xgpthyj_q.qytamlcg: (ﬁzn]??swaslqiﬂ“red %t },@J ngor g}z]’)ursm('l';lé solution

was gégp va'cﬁﬁﬁder EX@Rl %)rgsgure the remdue dlssolved in ethyl acetate (40 mL),
- 1-net hyl - 2-oxo- pyrrolid K/I]S t hyl
wasltmi rveith wat@e (2 3 28 n(l_e -and Prine (10 mL), dr1ed (MgSO ﬁltered and the solvent

remoNe uXcke? lﬁil:d}cugﬁﬁy gs%r | %Jl"lrl]el %ﬁfﬂug Ay pﬁ%ﬂ:ﬁ%{gf] fﬂl@h ergn{atolélféphpoﬁ silica
eluting with 0-4% methanol in DCM to afford the product (98 mg, 31%). 'H NMR § (300
MHz, CDCls) 2.10 - 2.27 (m, 1H), 2.54 - 2.67 (m, 1H), 2.55 (s, 3H), 2.93 (s, 3H), 2.98 - 3.19
(m, 6H), 3.34 - 3.57 (m, 2H), 4.92 (t, LH), 6.86 (s, 1H), 7.06 (d, 1H), 7.16 (s, 1H), 7.33 (d,
1H), 7.40 (s, 1H), 7.57 (s, 1H), 8.13 (s, 1H), 8.53 (s, 1H), 9.51 (s, 1H); mlz 524 (M+H).

Example 27 : 3-[(6.6-dioxo-2-0xa-6-A’-thia-5-azabicyclo{5.4.0]undeca-8,10.12-trien-10-

vDoxyl-5-[(3S)-1-methyl-2-oxo-pyrrolidin-3-yl] oxy-N-( 5-methvlpyrazin-2-y)benzamide
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[l O A mxture
3- hydr oxy-5-[(3S) - 1- met hyl - 2- oxo- pyrrol i di n-3-yl ] oxy-N
wo e@sstiby| pyrazi n-2- yl)benzam de (I ntermedi aP€r/GBR007/004018

(305 ngy, 0.6 mml), 5-brono-2-nethylsul fonyl - pyridine
(CAS no. 98626-95-0) (142 ng, 0.6 mmol ), cesium
carbonate (390 ng, 1.2 mmol) and 20
tris(triphenyl phosphi ne) cogper brom de (CAS no.
15709-74-7) (112 ng, 0.12 nmol) in N, N
di met hyl acetam de (5 nlL) was stirred in the m crowave

A migfurel 69@—Hyﬁfox€j 5h[(QI»8)SL mbthix-2-Bikorpyhylidic-8tydjok gd-(fagethy lpyrazin-2-

renpyved oratl und reduce res, ure T
yhbenzawidey e %&‘ B oM bECGES ot ﬁyio Rty tat%4(@gu°nﬁ 2
hydmﬁyéih BentRBodnlide TREAST @ani g157 %2-99\/61$2133ﬂg:)ar0&t @chol) and

the | di f
potas o FAEREIS 140 e TUBO Bt RREUT BREERI) C SR8 e o

160°@( fd?% ﬂ%)The-EGﬁtl&‘P i Q\Qa%oﬁ{eﬁaﬂﬂd& Rdlhded plEsher Ehé/\@&h@fd dissolved
rine, dried (MJSO4) and concentrated und

in emye dmae@l (?m“rah}s andeDCVhES mby i wasbedvrsth yiatgrf(@ exc2Gbpl), fhrlag 410 mL),

to |
o ST SRR DD B A TRt
flash %ﬂdm@z@%()&z}ﬂ%& chififg (ViR Oy MEMGnol T INNR © ¢ise@fford the
produst 69 w7 mt A NVR §4 R ot 345 36 145 2 263 gy 110,
2.55 (gsmjﬂ)’-bb% @é. 16, ﬁBs 3@)7 (m/38% 3(61, 31,70 (m, RED74.03 (t, ABH), 4.94 (t, 1H),
5.04 (tH) H), g T4, f%{), . m;d (1gi)5@5% s, 1@,,)7 529(s5i§2 1 4%@,0114() 7.77 ¢d, 1H),
9

8. 72% &%W@@f 1IH§BE?%H% 3S) - 1 met hyl - 2- oxo- pyrrolidin-3-yl

] oxy 5-[(5-
Examp |}|?_ 3§ . : ‘ i bl
metlﬂfl@ﬁlwhﬁpﬁlﬁdm-S-vl)oxv-benzamlde

3- hydr oxy-5-[ (3S) - 1- net hyl - 2- oxo-?:ifolidin-3-y|]oxy-N

def (

- (5-net hyl pyrazi n-2¢ 10 yl)befza I nternmedi ate 18)
(206 ng, 0.6 mmol), Ya- beqQpm hyl - pyri di ne- 2-
car boxam de (CAS T\, 845 86-4) (165 ng, 0.72 mol),
cesi um carbonate (5 ny,

A mixture 3—hydr0xy-5-[(3S)-1-methy1-2-oxo-pyrrolidin-3-yl]oxy—N—(S-methylpyrazin-2—
yl)benzamide (Intermediate 18) (305 mg, 0.6 mmol), 5-bromo-2-methylsulfonyl-pyridine
(CAS no. 98626-95-0) (142 mg, 0.6 mmol), cesium carbonate (390 mg, 1.2 mmol) and
tris(triphenylphosphine)copper bromide (CAS no. 15709-74-7) (112 mg, 0.12 mmol) in N,N-
dimethylacetamide (5mL) was stirred in the microwave at 160°C for 6 hours. N,N-
Dimethylacetamide was removed by evaporation under reduced pressure. The residue was
partitioned between ethyl acetate (30 mL) and water (50 mL). The organic phase was
separated and the aqueous layer was acidified with hydrochloric acid (IN, 5mL) and
extracted with ethyl acetate (2 x 50 mL). The combined organic extracts were washed with
brine, dried (MgSO;) and concentrated under reduced pressure. The residue was purified by

flash chromatography on silica eluting with 0-5% methanol in DCM to afford the product
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1.8 mmol ) and tris(triphenyl phosphi ne)copper brom de
(CAS no. 15709-74-7) (112 ng, 0.12 mmol) in
wORdsasmet hyl acet amide (5 nl) was stirred at 1POCGBRI07H04018
hours. The N, N- di net hyl acet am de was evapor ated under
reduced pressure and the residue was di ssolved in 15
water (20 nL) extracted with ethyl acetate (3 x 20
nm.). The conbi ned organi c®xtracts were dried (MySH)
and evaporated. The residue was purified by flash
chromat ography on silica eluting with 0-5% nethano

(120 thg) myl IHWR@(@D@ Mitg, €D Arld -Ra32 @i, sisH)J %&Y- 2-A9 Ganhf), 2.55

o U gt A0 T RS ) AR, B A0y 2

7.48 (ghﬁ{)solswqgltugv&pw(@neg .04 af 11), 8. 49r(e m{)oﬁﬁﬁt(s (1615, N, (s, 1H);
H'NVMR6 (300 20 MHz, CDCI3) 2.14 - 2.26 (m
m/z4918r§M+12)52 - 2.67 (m 1H) 2.55 (s, 3H) 2.94 (s, 3H),
3.15 (s, 6H), 3.34 - 3.57 (m 2H), 4.94 (t, 1H), 6.97
(s, 1H) 7.23 s 1;0,57 40 (d 1H) 7.46 (s _1H)
16 : b C = Lo S

nj%; | ] oxy- N (1H pyrazo
-yI)benzan1de V{T'OO /G / GB2007/ 004018 -78
"\ ONH -N\ H'Ns

0
-Chloro-N, N, 2-trinmeth ? op- 1- en- 1- ani ne (0.88 i,
.66 mmol) was addgﬁ sol ution of

3-[(9- et hyl - 10- oxo- -oQa 9- azabi cycl o[ 4. 4. 0] deca- 2, 4,
11-trien-4-yl)oxy]- SCT(BS) 1- ‘
A mi@irBYydf- ?Zhjiﬂir@xﬁy-l[@@b-lldn@h}&'Zyd)ﬂoepWrohémzbyﬂoweNdS—methylpyrazm—2-

PNUEE PO NC N CETHER N

carb%x%%ﬁ%e?@g%@ . 38?5?@5136—@%(1%)%5'm§ lO&lZ D&y, at:@(ljl.(nCASrbnﬂate (587 mg,
mo rial

1.8 naynol) andotrﬁﬁﬁpl}enm}@h@sph@ls)@appfﬁ obft)lﬁéier g%lg%( &?’Pé 9% gﬁ (112 mg,

0.12 81\6%1)" Lok ﬁihm&hﬁé’ée dg%{i&e VRS QAP ¥8Hed BORS0°CTBE B aRErs. The N,N-

ressure. resi was di ssolved in ethyl acet at e
dlmdl@ﬁhcaﬂajmde\mmwpmteﬁ lméqrerpdl{cgd Rressureppd t he gggidpegyaslissolved in

bIC
watef ?%%éﬁm( §) tﬁgﬁﬁ% ac(:ee\ltjaéep é&g‘LELZEE‘?Qr e@ﬁ%@e(grgérﬁpeﬁ}ahs were
driecpﬁ\@mﬁ) Qnd Thpofesd. dTie Mﬁ&uep\u:[sl fuirdicdd by ﬂalshasllromatography on silica
chromat ogr aphy on |I| eluting with a Q
cutige 1gh DOUSERIYPL AEK Ut AT e iR EREREnpR AN ca acetme
(10 HEJ, hahsgtd WthD&Mc ihe (1Rs IldﬁfL)mte@Il(ss allyesdi usrme (10 mL), dried
acétonitril and heated in m cr ong &g 5 (300
(Mg&m s the @@venmamm o1 aftprehithe mpéu%éﬁ ’é‘ga%)/ [\‘é\i‘% (
MEZOHESP2. 309 288, 1H), 2.52 - 2.67 (m, 1H), 2.55 (s, 3H), 2.94 (s, 3H), 3.15 G,
6H), 3.34 - 3.57 (m, 2H), 4.94 (t, 1H), 6.97 (s, 1H), 7.23 (s, 1H), 7.40 (d, 1H), 7.46 (s, 1H),
7.72 (s, 1H), 8.14 (s, 1H), 8.38 (s, 1H), 8.58 (s, 1H), 9.52 (s, 1H); m/z 491 (M+H").

Example 30: 3-[(9—methvl—10-0x0-7—0xa—9-azabicvclo[4.4.0]deca-2,4.11-trien—4—vl)oxv]i

[(3S)-1-methyl-2-ox0-pyrrolidin-3-yljoxy-N-( 1H-pyrazol-3-yl)benzamide
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residue purified by flash chromatography on silica,
eluting with 0-5% nethanol in DCMto 15 afford the
w@e@dostio 50 ng, 16%9. 1H NVR 8 (300 MHz, CDCl BJT/&BR&®7/404018
2.21 (m 1H), 2.44 - 2.63 (m 1H), 2.68 - 2.85 (m
1H), 2.89 (s, 3H, 3.08 (s, 3H, 3.31 - 3.51 (m 2H),
4.82 - 4.96 (in, I H, 515 (s, 2H), 6.51 (s, 1H),
6.70 (d, 1H), 6.78 (s, 1H78-6.81 (s, 1H), 7.22 (s, |
H, 7.41 (s, 1H), 7.43 (s, | H, 7.90 (d, 1H), 10.29
(s, 1H); mz 478 (MtH}). 20 Exanpl e 31:
N, N- di net hyl - 5-f 3- 1( S) rretOhyf‘gF,oxo- pyrrolidin-3-yl
] oxy- 54( 3- net hyl - NN
1, 2, 4-t hi adi azol - 5- y'T ar yﬂ']phenoxyl]pyrazi ne- 2-ca
rboxamdeOOs} I\b N NO-NY,-- N O
1Ch|oroNN2tr| roplenlamne(O 142 i,
1.07 mmol) was adde/ o a solution

3-[ 5- (di net hyl car banoy! ) pyr azi n- 2- yI]oxy 5-[1(3S) - 1- net

I L ox 33 ¥¥D, 8B &A5D 1AL added t Tuti
I- Chlgw&ggg%§ylﬁ$ﬁ f{i eﬁ%gm%lgng%l c acid £I nt §e)r mea T

of  (358(myethpl- B-eneol-pxa-prapdngycielhi-pldser §t”1¢?1%189 aﬁoxy] sy 1-
meth)g%)ﬁ_éyrroiggpf {1@% g(?gla%{?l fblllfn%ﬁlate 42?])0(209 4gé 0. 66 mmol) in

DCM(@0 @lygnd anr&dmtmin)neamdrrpynatum fq)e 3() @mmztes liﬂl:t-Bllty183 ﬁﬁﬁlppyrazole-
and ti r T

1 Cal@%y%%gg%g ng- eﬁ%‘\!}gé 9% &%ezlyé egs%rner,éo ur'e. %H{n% (0168 mL,

1.0 nh@g) dee aded dnd gl medlomrsusreetdvyﬂmm efheet ®Iveht wab yeragugd under
DCM (15 nL), washed Wlt dfllterdto «

reduagipEssare. S M EF QS RAGHEEY WEHE RRUBr SRt G @

1OmL\-I5h§atJr5l%a %&fuﬁs} PRSHYESE Sluidd (10 &Ar)rahe bAsd d oy, drléd'XMQSX)A,) and

saturated sodi um bi car bonat e _solu
evap¢ra®d vinjier todicad p(ewrnaL)The desidus wasvpssidier vglﬁb?%?gé@hy on
silica, ﬁguh;lgls\%lqlu en(f U\%t a%}tlha%et%fél in 1sbh°e§l!11?et geldweANy 5%

n pur| |ed 'ash chromat ogr aphy
meth@ﬂiblsml DENL. enrne. regldw: tvmsadlgaomdemt acgfongri®o4Sbh &ﬂ@)lheﬁtﬁd in a

mlcr?\%@ rr?tbfao gfo &he%ﬁ)rr%d Hﬁ%g En%?tg’re%s ezr%p@i%te%% %es@ and the

residde ﬁrlﬁedeﬁﬁashmhrohhﬁtoger}&Oor( silica3 lehutin® woB (-8% Iﬁﬂ)l:;moi; i DCM to

affor(lghe H_I‘Qil}Ct (5;0 n;g, 1(63/) Hf_‘}lMRgé a@)o(lglzlz,l(%igjﬁ) %6%1)2 21 (ngﬁsi), 2.44 -

2. 63%&1 Py, 2%6R--8 4, 3 ) 2.8 (s, 311,2.0898, ABBI3) - 313 (E);aﬁw4e82 4.96

(m, TN msetzmmist (3L, SSP-(d- Tk iy B (5 1B Bk Uik di2A 5D, 741

G, 1%1?)% 43 I 2”1—3(? ;Hga alrgozy?l(]s plﬁlgn}g/ffﬁ]g g\yl/lﬁgz)l ne- 2- car boxam
deOo El-- NOI~ NN

Example 31: N.N-dimethyl-5-[3-[( 38)-1-methyl-2-0xo-pyrrolidin-3-ylloxy-5-[(3-methyl-

L;,4-thiadiazol-5-vl)carbamovl]phenoxv]nvrazine-z-carboxamide

~5©» L

o
1-Chloro-N,N,2-trimethyl-prop-1-en-1-amine (0.142 mL, 1.07 mmol) was added to a solution
of  3-[5-(dimethylcarbamoyl)pyrazin-2-yl]oxy-5-[(3S)-1 -methyl-2-oxo-pyrrolidin-3-yljoxy-
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~JNO -Ni N O
1-Chloro-N,/ N, 2-trinethyl -prop-1-en-1-amne (0.14 ni,
wda dsopab) was added to a sol ution of PCT/GB2007/004018

3- [ 5- (di net hyl car banoyl ) pyrazi n-2-yl Joxy-5-[(3

S) - 1- met hyl - 2- oxo- pyrrolidin-3-yl]oxy 20 benzoic acid

(Internediate 45) (358 ng, 0.9 mmol) in DCM (7 nL) and

stirred at anbient tenpergture for 30 m nutes.

4- Met hyl -1, 3-t hi azol - 2-am ne (CAS no. 1603-91-4) (206

my, 1.8 nmmol) and pyridine (0.15 nm, 1.8 mmol) were
benzoRORSH (ARG nicARt¢ 8505 5D Mes 0 Vmiradl) i DCM (hoiky) snd stinel at ambient

temp P GLTE ngENE ol YA RISl SRR SoAR o, 1746735-5)
(206 %12%%1} B B Rfine((3. 147 ML, LY madoth Wérke Raddd1ldrthg readtidnedirred

and evapor at ed. 25 The resi due was purified .
for 20foaesh Tdwesolventowgs 2gmey el Hnddr redugedPrgisiity et ‘Ff“g‘e d‘f"’ég’fsgﬁ{ed mn

f Z Iz j 20
o 5358 RIS G 5 e e
solid Which vasashe], wilHwatep agDdried2 . B filirpte s washaigwitly ci rgq_ﬁqld (1N,
.18 6H), 3. - 3 / . .
oSk g AR 0Ty 0 i, i
(MgSOh) andeviorgtsd. Thelresidhe 3as combihbf) witlh tHedsolid jsolakéd, fragn dip filtration
and p)(_z;%ﬁec% ]524_ ﬂ_@a%‘n %Jfﬂ%%tpm]y;%% si%gei glufing]'\]i/itg a( gt%gtdigﬂt o% %;I?)% rruaiﬂ{anol in
DCM3o[BforLBRfrodure (322 6, hony! Y EWNME i (BOWIHaxgPELNY 98 6)X3/06 (m,
1H), ygé 5. 32, Taa s B LA 239 10 BEDAR 63, Mo N Y, ofh, Ha e,
3 bglign [ | 9.8 (4, din 83 11\0 ¢ 52 8€bhY 1H);
D i A

miz 408 AYleHedi ate 2) (3.9 g, 7.9 mml) was di ssol ved in
ethyl acetate (200 nL) and ethanol (200 ni). 10%

Pal | adi um on carbon (390 ng, cat.) was added and the
Exanipl 801 N.NDimethe (Afet-nth vt 2exospra elidin-3txHoxprdelfd-me
13-t ol-2-yl. -_-Jn_ phepoxXylpyrazine-2:-ca jggnd the

35 B —we om S e was evapor at ed
under reduced pressure. The r sﬁﬁ@g_mas washed
firstly with nethanol N hyl acetate (150 nlL)

and DMA (10 ni) and N y With DVF (50 nL). The
conbined filtrates were evaporated under reduced
pressure v N

1-Chloro-N,N,2-trimethyl-prop-1-en-1-amine (0.14 mL, 1.1 mmol) was added to a solution of
3-[5-(dimethylcarbamoyl)pyrazin-2-yl]oxy-5-[(35)-1 -methyl-2-oxo-pyrrolidin-3-yljoxy-

benzoic acid (Intermediate 45) (358 mg, 0.9 mmol) in DCM (7 mL) and stirred at ambient
temperature for 30 minutes. 4-Methyl-1,3-thiazol-2-amine (CAS no. 1603-91-4) (206 mg, 1.8
mmol) and pyridine (0.15 mL, 1.8 mmol) were added and the reaction stirred for 20 hours.
The solvent was removed under reduced pressure. The residue was dissolved in ethyl acetate
(30 mL), washed with water (2 x 10 mL) and brine (10 mL), dried (MgSO0.) and evaporated.
The residue was purified by flash chromatography on silica eluting with a gradient of 0 to 5%
methanol in DCM to afford the product (200 mg, 45%). "H NMR §& (300 MHz, CDCls) 2.09 -
2.22 (m, 1H), 2.25 (s, 3H), 2.50 - 2.65 (m, 1H), 2.93 (s, 3H), 3.18 (d, 6H), 3.34 - 3.55 (m,
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to afford the product (3.17 g, 99%9. 'H NVR S (400
MHz, DMSO 11.02 (s, 1H), 10.35 (s, 15 1H), 9.26 (s,
wakhog/omidiy (s, 1H), 8.40 (s, 1H), 8.05 (d, 1H)PCTGB2007/004018
(d, 111), 7.34 (s, 1H), 7.31 (s, 1H), 6.81 (s, 1H),
4.64 (t, 211), 4.13 (t, 2H), 2.53 (s, 3H), 2.33
(quintet, 2H); nmz 406 (M+H)+. Internedi ate 2:
3-[6-(azetidine-I|-carbonyl8opyridin-3-ylloxy-N (5-nethy
| pyrazin-2-yl)-5- 20 phenyl net hoxy-benzamde N O ON
N HO | N O WO 2008/ 050101 PCT/ GB2007/004018 -81
2H), 41863ttl mpmsws,zrmr 7 ret(yIED) pT.oP (sl 1 ER- 7154 bi), BB74sniH), 881 (s,

was adde tion of
1ED=%lq6?k%Q§§1H@héﬂﬁﬁ%gp%%Lyl)pyrld|n-3-y|]oxy-5-pheny|ne
t hoxy-benzoic acid (Internediate 3) (6.19 g, 15 nmol)

in DCM (100 nL) and stirred at.anblent tenper%& e for
Inter@@diatal st 3=k glig carbonvhipxridines - §-2-hys ¥iN-B-op- |
meth Dazin-2 a&ﬁd@4 m., 1.8 nnDI) was added and 5
————gﬁgrrrngﬁgggi%ﬂued for 20 m nutes.

5- Met hyl pyr azi n- 2-am ne (CAS go. ~58-4) (3.34g, 31

mmol ) and pyridine (2.5, 3 | )J were added and

the reaction stirred for UrtherN16 hours. The

sol vent was renoved under~teéduced pressure. The

resi due was dissolved in ethyl acetate (350 niL),

washed with wate ) and brine (100 nL), dried

(MS™), and evaporatedsunder reduced pressure. The

resi due was purifiedi by flash chromat ography, 10

eluting with a gradl%nt of 50-75% ethyl acetate in
3-[6- {\I h%@g%arﬂo‘ﬁy%yfrﬁl'iﬂhIyl]SX)FJNC(GLiﬁeftlrl&(lg}tq@ﬂln@ryl) -53%enylméthoxy-
benzgnie (mteral%ilate 2H3.9 & 7)é>3nznpl) was dissolzedyig ¢ %1 acsfafe <2§8 ) and
ethar&;%ZOg) 5&18718‘;‘%21(11§c'1_bu111@n caﬁtmg@% I'K_E 2ht. X'»%s azlﬁ&d alﬂ t@é’rm()@ure stirred

ni z
unded &Gat(rivbiiese, of’_lﬁdllogmefqné@ hgurg Methanol (15 0 mi) was added and the
00" e idke was
susp?qglé)%ﬁa@éiﬁ Ll REs %It%?er\p%%aog%gﬁﬁ% t RsdhbddPrssme PIEONLARe w

Z01 C
washed firstly with methanol (150 mL), ethyl acetate (150 mL) and DMA (10 mL) and

secondly with DMF (50 mL). The combined filtrates were evaporated under reduced pressure
to afford the product (3.17 g, 99%). '"H NMR § (400 MHz, DMSO) 11.02 (s, 1H), 10.35 (s,
1H), 9.26 (s, 1H), 8.47 (s, 1H), 8.40 (s, 1H), 8.05 (d, 1H), 7.62(d, 1H), 7.34 (s, 1H), 7.31
(s, 1H), 6.81 (s, 1H), 4.64 (t, 2H), 4.13 (t, 2H), 2.53 (s, 3H), 2.33 (quintet, 2H); m/z 406
(M+H)".

Intermediate 2: 3-[6-(azetidine-1-carbonyl)pyridin-3-yljoxy-N-( S5-methylpyrazin-2-yl)-5-

phenylmethoxy-benzamide

N

N\ 7
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CN YANT O A m xture of nethyl
3- hydr oxy- 5- phenyl net hoxy- benzoat e ( CAS no.

wG2498565@04t 0) (5.16 g, 20 nmol), PCT/GB2007/004018
azetidin-1-yl-(5-bronopyridin-2-yl)mnmethanone (CAS no.
845306- 16-3, 20 Internediate 34) (5.3 g, 22 mvol),
caesi um carbonate (19.6 g, 60 mvpl) and
tris(triphenyl phosphi ne) cagaper brom de (CAS no.
15709-74-7) (3.73 g, 4 mmol) in DMA (100 nlL) was
stirred at 160C for 6 hours. The DVA was evapor at ed

1-ChiBRASIN, 7-adhaRd-R6 e Sl camiaa .4 he., | @sinthlilewaseddet! wsiclolngidn of

t (200 _nL hed h
3-[6- (:Bf%tl\éﬁleg::qag?opy]éwrmq—\é\% ]ﬂ)%h?\é\ghta@ﬁ ot t?1¥ C %talgéﬁlg((ﬁ%(termedlate 3)

(6.19 %XI 9 AfloB%n WM (ﬁ)‘Oh ec? a"i‘iﬁ%ﬁﬁ&ﬁat(aﬁiblelagﬁmﬁbﬂatura' fee 38minutes.

rgani c 'l ayer was

wWith water (2x20 nlL) d bri
Furthélzkgcldm)o -N ¥ 3-sinethvg Sop- 1-spd -ankee (025 Dlnk-8 P’&PEX/ ﬂd‘HB‘E?ﬂd
s G R3Rb B P 30RO, 481 b

mmolylkiad pﬁiﬁﬂe&)& 52nR3B 1(rsmoD jere aldpdadsthe pydptionsstisued fay a fgil)\er 16
hours( s’l%ef vént -va% 5emov§g’ grgc?eir red}ﬁg?_cb pres%a‘r/e Tgxa gezél(dM% %as dRdotvelift %thyl

aceta{er(t} ﬁfoﬂﬁ‘}j |vﬁ1fsl(ﬂ3d4mt13wﬁéﬂdm-ldﬁ ey md brmﬁl(mﬂ mb), dri2d (:MgSOBrand

Sodi um hydride (60% 1.2 Eorf%l Wahr "
evap(p”@t]e@l vadeRiasiacadpressurs) [ﬂlp Eﬁﬁldﬁ? i gfurg}aﬁ s omatograp v,
elutlr@%lﬂyé ngHliél?tr@ @b d]%%( &h}a agetatg@n FERdxdne ld’ﬁfﬁfrdfﬂﬂlp@écﬁlcﬁ(#l 01 g,

53%)L CHISMB, 8 @a@MﬁaﬁmCésme?ﬁ (awé@a %ﬁi%aﬂ? (& G Hint186: %é%"r“ (&,
2H), g‘.é)’ég ol 6‘5‘9'8 t%@qa?ﬂg Hy, PAM 7 Then 09 9RRI0a éh,%ﬁ\yﬁ s,

0y>-4% 1ayer te-extracte
1H), B2bI(E, 22¢1)]1 D.4611s) . lH[jhze/zcﬁl@ﬁ‘QM‘réﬁ organic |ayers were
washed with brine (20 nL), dried (MgSO) and
evaporated to give a brown oil whi ch was trlturated
InteMlhédiatBSX 36 (Andidpier1-EArddn Y enyhmeth
Ica eluting wth 0-20% et hyl acetate in DCI\/Ito
3°1dafford the product (4.3 g, 81%. 1H NVR 8 (400 MHz,

CDC13) 2.22 - 2.30 1H) 2.54 ésext et, 1H, 2.84
(s, 3H), 3.22 - 3.2 1H), 3.p46 - 354(dt 1H),
4.34 (d, 1H); mz 1 51 Ntogr nedi ate 5:

2, 4- di br ono- N- net hyl - but anant Br Br aNO H

A mixture of methyl 3-hydroxy-5-phenylmethoxy-benzoate (CAS no. 54915-31-0) (5.1 6g,
20 mmol), azetidin-1-yl-(5-bromopyridin-2-yl)methanone (CAS no. 845306-16-3,
Intermediate 34) (5.3 g, 22 mmol), caesium carbonate (19:6 g, 60 mmol) and
tris(triphenylphosphine)copper bromide (CAS no. 15709-74-7) (3.73 g, 4 mmol) in DMA
(100 mL) was stirred at 160°C for 6 hours. The DMA was evaporated under reduced pressure
and the residue was dissolved in water (200 mL), washed with ethyl acetate (3x50 mL),
acidified with 2N hydrochloric acid and extracted with ethyl acetate (3x100 mL): The
organic layer washed with water (2x20 mL) and brine (20 mL), dried (MgSO,) and the
solvent removed under reduced pressure to afford the product (6.18 g, 76%). 'H NMR & (400
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2, 4- Di br onobut anoyl chl oride (CAS no. 82820-87-9)
(16.9 g, 64 mol) in DCM (20 nL) was added dropw se
W 0008/0sabut i on of nethylamne (20 L) in wat erP¢(BGBRA0y/004018

and DCM 20 (30 nL) at 10-15C, then warned to 30C and

stirred for 30 mnutes. The organic | ayer was

separated and the aqueous | ayer re-extracted with DCM

(2x 10 nL), the conbined -Bxanic |ayers were washed

with brine (20 ni), dried (MS04) and evaporated to

afford the product (16.3 g, 98%. "H NWR 5 (400 Mz,
MHz,C313) 2.29 B5 2H),24.206(s( Bil), By, (s,228BY, 5-04As,67H], m83 1$-|) 1H)27 83 -7.44

(m, 7%13,13 35'%5 lﬁq ;%E%ﬁg% %5_11) ) 4054@/11%)(*‘4' ' , 6.34 (s,

3-[5-(azetidi ne-1-carbonyl)pyrazin-2-vlloxv-5-f(3S)-1-
met hyI 2 oxo- pyrrolidin-3-yl|oxy-benzoic acid WO
o u’*.‘za.%;.'g;!s.': 83 OH O I\ f" /O
I\I\l NI IN O Methyl 3-1&-(gzetidine- |
- carbonyl ) pyrazin-2-yl]o -1(3
S) - 1- net hyl - 2- oxo- pyrrol) -3- yl] oxy-benzoate
(Internmediate 7) (304 ny, OG/1 nmol ) was di ssolved in
Sodlulr-lli Iﬁ&rﬁie%@%?ﬁﬁi g, rﬁﬁbﬂ 9hdded g@h)onwldé‘ th b kbtition ckf%ﬁ it oilo-N

was adde | owed b

methyﬁl-_butaramﬂdet(ﬁ & %86 mmcé}{ﬁntgqutaﬁ%% G 3P g?%éﬁ -1 b Tf&MZS mlL)
under argcgrg) Aol graeeral ll’ﬁlgt\%e \D%I JS&B cf){lb\tvl& t8hn 1Jen§at&r1ﬂ§ﬂ1'ré3and

vent was renove atron, the remai ni ng
extraétqcﬂl e PEMI The organm@yﬁ:r Wassseparated aad ﬁ’@ladllffoiué@yw refgxipagied

I d d t t ed th
i B D5 B SR S e B oy e

(MgSY@ﬁ @nd’\@sﬁa 8dtedhtd lebﬁ\@bﬁfvm(cipwﬁﬁbh wag dltiihfateﬂavnh(lﬁﬁaﬂﬂa)ld ammiﬁed by
dried (MgSO4) to afford t

d 265 6
colunwp\hrgm@‘g)g@pMn siligp qlﬁ@_ggxylﬂgo-%é"% elfllcgf %;ga %%o @'cgg the
prod&c‘igi g%eéw nf"i){ MR 34400 %&ékbmg )38 2%052151 (H), 23H)sextet,361),

, 4.27 .t

2.84 (s, BiH), 3722103 z%cdt |1 H)3.467- 5+ (dg TH)- 34(20( ¢ (fgp 11&6M+%)(31

(s, 1H), 8.84 (s, | H; mz 413 (MtH + Internedi ate 7:
Met hyl

Intednédiatedz @ [4i-dibrimd-Nemethghbitapgmide n- 2- vl | oxv-5-[ (3S) - 1-
met hyl - 2- 15 oxo- pyrrokj di n-3- yk} oxy-benzoate 0 O

NN
H

2,4-Dibromobutanoyl chloride (CAS no. 82820-87-9) (16.9 g, 64 mmol) in DCM (20 mL)
was added dropwise to a solution of methylamine (20 mL) in water (30 mL) and DCM

(30 mL) at 10-15°C, then warmed to 30°C and stirred for 30 minutes. The organic layer was
separated and the aqueous layer re-extracted with DCM (2x10 mL), the combined organic
layers were washed with brine (20 mL), dried (MgSO,) and evaporated to afford the product
(16.3 g, 98%). 'H NMR 5 (400 MHz, CDCl;) 2.35 - 2.45 (m, 1H), 2.57 - 2.67 (m, 1H), 2.81
(d, 3H), 3.44 - 3.54 (m, 2H), 4.46 (q, 1H), 6.34 (s, 1H).

Intermediate 6: 3-[5-(azetidine-1-carbonyl)pyrazin-2-yl]oxy-5-[(3S)-1-methyl-2-0Xx0-

pvrrolidin-3-yl]oxy-benzoic acid
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I V0 -Nolr"™ / ON\1'" CNiN OA mxture of
nmet hyl

w@20vgaisany - 5- [ (3S) - 1- net hyl - 2- oxo- pyrrol i di n- 3PgT/82007/004018
enzoate (Internediate 8) (265 ng, 1.0 nmmol),
azetidin-1-yl-(5-chl oropyrazin-2-yl)nmet hanone
(Internmediate 32) (198 ng, 1.0 mmol ) -and pol yner
support ed-carbonate (690 +88-2.0 mMmmvl) 20 in DVA (5
m.) was stirred at 100C for 1 hr. The m xture was
filtered and the DVA was renoved under reduced
pressure. The resi duegwas dissol¥ed in ethyl acetate

(50 nm), washed w th)sa gypn1b|carbonate (10

m.), water (20 nlL) -ard rin m’), dried WO

2008/ 050101 PCT/ GB200¥6040 -84 (MgS™), filtered

and the sol vent renoved under

resi due was purified tography on silica
!‘Peth

reduced pressure. The
eluting with 20-10 cetate in isohexane then
10% Methanol in l fe afford the product (304
ngy, 719%. 1H NVR 6 (3 : CDG 3) 2 13 - 2 27 (m
1H), 2.31 - 44 (m FD
Methyls3 [iaH)zetlct?snesscarbgan(amn Zsylmv -5- &3 @)ol (rgethyéw%oxomygehftlfl -3-

yl]ox%/ @ehz_ﬂglsees&n?t(aléa (%lipe 7 ﬁ%ﬂ%n%*o 71]1'53101) zvag- ﬂlsgoﬁvedjﬂ(ibl" HF7(E|)41§4) and
methafct (22T );(IM-Efhiank injtcbtpxréedsoatt@n go SWLB yyas added followedI by water

L 0
(8 rn.léq Q%cg{hg ré’seﬁanbggistﬁm war)rgesttlprgw fgﬁit %éfr{l ttgl.:ngﬂjalg%é “Me n?%dht? f
the o?gah{c_%gl)gﬁlit (;;{:amtrémbveﬁtbg)rdmlmtmmthedemalﬁmgIa]qme;oys 5}1@&;@1}%3 \ﬁ’q;red
and ol Wigh 20 i‘M@fﬁé‘Hg‘i‘% d%ﬁf@“%%‘f it %%eg"}tgﬁé&d( 140
(2x4q_‘gné4) CteRloWlbinfel okéhni@*&'itrﬁ&@w%)wa@ﬁ&i Wit {ﬂ'aﬂéﬁ{IO(nﬁﬂlO) At brine

m xture was stirred under an at mosp here

(20 rhy)ommgmad {MeSQH thafferd themreduet (68 mee, RAY) f ﬂ NMB&(’D’Q% yHz,

Cchq %ﬁ%@&gﬁaf?%ecﬁgget é@ogﬁ/g %ﬁg&sﬁ%% 03 363,57

(m, m@ (t1DHR 408 (¢, 28),2007 (m 1 H)H).10 @, 586),7.43. (aaHorﬁ' 626 1H), 8.31
(s, 170, 354 G i e dls ™ 00 (M 2H), 3.86 (s, 3H), 4.93

Intermediate 7: Methyl 3-[5-(azetidine-1-carbonyl)pyrazin-2-yl| 0xy-3-[(3S)-1-methyl-2-

oxo-pyrrolidin-3-vlloxy-benzoate

\5(;»

N\H)VN
o
A mixture of methyl 3-hydroxy-5-[(3S)-1-methyl-2-oxo-pyrrolidin-3-yl]oxy-benzoate

(Intermediate 8) (265 mg, 1.0 mmol), azetidin-1-yl-(5-chloropyrazin-2-yl)methanone
(Intermediate 32) (198 mg, 1.0 mmol) and polymer supported-carbonate (690 mg, 2.0 mmol)
in DMA (5 mL) was stirred at 100°C for 1 hr. The mixture was filtered and the DMA was
removed under reduced pressure. The residue was dissolved in ethyl acetate (50 mL), washed

with saturated sodium bicarbonate (10 mL), water (20 mL) and brine (20 mL), dried
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(t, | H, 6.81 (s, 1H), 7.04 (s, 1H), 7.12 (s, 1H),
7.66 (s, 1H); mz 266 (MtH)+ Internediate 9: Methyl
W@2008838)101L- net hyl - 2- oxo- pvrrol i di n- 3-yl ] oxv- 5- pPOIEGBRIvS004018

hoxy- benzoate O I\ o -N O 20 Methyl

3- hydr oxy- 5- phenyl net hoxy- benzoat e (CAS no.

54915-31-0) (10.3 g, 40 mmol ) and

3-brono-1-nethyl -pyrrolidigg-2-one (I nternedi ate 4)

(8.54 g, 48 mvl) were dissolved in DM, treated with

pot assi um carbonate (12.1 g, 88 mml) and stirred at -
(MgSOPoAkdeRRAINES sleent @movddulieuralucdcbréss@n. Fbe BGiICuéE wrs Purified

N TR T X Y R T Y
Methazi%%’ﬁa R@Qggw@ GENRGHe ﬁfohuét (FR6hat7Ra ) IGONMR) 5 0 MEE G{IDC13)

e organi c | ayer wasS separated, washed with

2,13 T 7en, (1B, 2)-, 2.4k (e QHONYSO43.66 . EDapdf & BH).dritder3-58 (m,

€ e fiha
21, 4B PR ng b S R ST TR S G RS T
1H), STelALIe), sm4mxame;7/tazg(meﬂpﬂwe racem ¢ product (8.7 g).
The desired product was 5 separated fromits
enanti omer by chiral HPLC using Merck 50mm 20m
Interelfafd Nt 3-hNBrox -t L2 axo-pAR\NAGESE yBDOOKenzoate
cofumms 1 n serites, eluting wt 0% et hyl acetate in
i sohexane at a flow Rate of 60 / mn, using 9
separate injections o4 ng/ M solution
of the racemate in €thanol m.) and i sohexane (38
m.) to afford the product (36 g, 41% which el uted
before its enantioner. 'H NVBy6 (300 MHz, CDG 3) 2.06
- 2.20 10 (m 1H), 2.51 - 2.63 (m 1H), 2.94 (s, F%
A sol8ti@lof-m@hB4-[(19);1-ethyl-3ogepyrsolidin-yllaxeJ-nhenylmpjhoxysbeygoate

(Inte?w{s%npﬁ'@ (ﬁi}%g,f@é fnmoll_pWas adagd toa suép%nglgﬁ of 1% palladium on carbon
(140 Brg| SatdlAZg ik THA40 mnamhbmydharpy (40zin ). ZFhelrhigiove §af ((RRY under an

atmosr;ehtgl‘_% olf gdrgé(q%_ foggg {1%% ﬁ'blre rglx%qg gg fé't? dC th? & tldate evgporatgd
undef ﬁéﬁﬁ&e %yésglﬁé/ foag%wma pydhex(Y 06 'g[ ((ﬁ)%) 'H NMR § (300 MHz, CDCly)

- 2- 0X0-pyrrol i

i di n-3-
12,06 - 2.20 (m, 1H),256 2.68 (m, 1H)297(s 3H), 3.37 - 3.55 (m, 2H), 3.86 (s, 3H), 4.93

(t, 1H), 6.81 (s, 1H), 7.04 (s, 1H), 7.12 (s, 1H), 7.66 (s, 1H); m/z 266 (M+H)"

Intermediate 9: Methyl 3-[(3S)-1-methyl-2-oxo-pyrrolidin-3-yljoxy-5-phenylmethoxy-

0 0
0 ~
I
0

Methyl 3-hydroxy-5-phenylmethoxy-benzoate (CAS no. 54915-3 1-0) (10.3 g, 40 mmol) and

benzoate

3-bromo-1-methyl-pyrrolidin-2-one (Intermediate 4) (8.54 g, 48 mmol) were dissolved in
DMF, treated with potassium carbonate (12.1 g, 88 mmol) and stirred at room temperature for

16 hours and then at 50°C for 3 hours. The DMF was evaporated under reduced pressure and
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yl ] oxy-benzoate (Internediate 11) (292 ng, 0.68 nmol)
was dissolved in THE (6 nL) and nmethanol (2 ni) and
wabbogiostibum hydr oxi de (0.85 nL) was added, f ol POEB2MY/004018

water (8 nmL). The resultant solution was stirred for

1 hr at roomtenperature. The majority of the organic

20 solvent was renoved by distillation, the renmaining
aqueous solution was filtegsed and acidified wth 2N
hydrochloric acid and extracted with 1:1 et hyl

acetate: DCM (2x40 nL), the organics were washed with

the reéﬂ@ﬁe%arﬁtﬂ&edfbétw@ﬂdetbﬂlaﬂﬁaté 200rthi).) andcbvaderi (ROImLMyB@reamgc layer

dth d
was smg@?%i} “@s@g V\El&lé)lil‘gﬂ? (?(q]rlnL& Iq;(gd Q&Ig% &Bﬁi ﬁYa@Prate%Li;'ﬁeréecg\;lz ed
pr essuLEe 'gﬁg regl'ahe W purﬁ“te@ 5%/ f8sh cﬁh’r‘ﬂmatg% y’01£511~'i_b-é e(lfﬁlng 2hith,0-100%

i 10 .25 (s
ethyl a_del)a,te i71 htgar(eg;o ggmq)the race@fgc Pg)duq:c|.(|§ 7 §11e %e§1req|m§) uch was

separ{/éc% ﬁotlnéts eg?i 1(Znoﬁlje§b }1{P fn%%ér@lg S0 20 m Chlralpak AS No

azet 1di ne- ) pyrazin ¥
ASVRBC JI}O@H?tah(j( A-SVEOQS(EJBDQM mlumnmmsems, dmmgo@ﬁg fvbce‘fate in

1sohe)%a91% %ga) 010 g?@ N %{Z{J?g%%}s%ﬁ%rfiﬁﬁ 1cht14ns of 79 Aosd e ng/ml
solutidn by €he @a@érrﬁte[lﬁ 3fRindl (3ahhyindisarenansy(B8 oilj) th aff@d fhejpoodpch

te d 12
(3.6 gggi‘i%?arpﬁhfhwd hedore h?gqaaw%%rg zﬁw )(%%({ﬁﬁﬂn ) cnCls) 2.06 - 220

(m, 1ﬁbr§ﬂrf@é3 ah.a F32).94 R9SH)1Y.311.35%4nEm ), 8D (SAMERT (¢, 1H), 5.08
por t ed- car bonat e f(7860 ng, 2.5 mol) 5 in DVA (5 nL)
(s 2%699(1]: tHbd e 790en fH)- 2 hours. The ni xture was

filtered and the DMA was renpved under reduced

InterRQPRY 16: 3-[ErZefRinEY calBon i {Aned-vox{s -1-methyl-2-0x0-
gr d] o | efutrng w - o et hy
pyrrelidib$td]dxy-hepndieacide t hen 10% net hanol in DCMto
afford the product (292 ny, "H NVMR 6 (300 MHz,

CDCl 3) 2.13 - 2.27 (m o 244(|n 2H) ,
2.53 - 2.66 (in, 1H+— 3.35 - 3.58 (m
2H), 3.90 (s, 3H), 4.2

| H), 7.60 (s, 1H),

. 4.68 (t, 10 2H), 4.93
(t, 1H), 7.14 (s, 1H), 7.46\\%,
8.31 (s, | H), 8.84@%‘@NMZ 427  (MHH) +

t

Internediate 12: Met
3- hydroxy-5-[(3R) - 1- netayl - 2- oxo- pyrrolidin-3-yl]oxy-
Meti§ 84 94 R i8n81-caM o 1Pyrazin-2-ylJoxy-5-[(3R)-1-methyl-2-0x0-pyrrolidin-3-

ylJoxy-benzoate (Intermediate 11) (292 mg, 0.68 mmol) was dissolved in THF (6 mL) and
methanol (2 mL) and 1N Lithium hydroxide (0.85 mL) was added, followed by water (8 mL).
The resultant solution was stirred for 1 hr at room temperature. The majority of the organic
solvent was removed by distillation, the remaining aqueous solution was filtered and acidified
with 2N hydrochloric acid and extracted with 1:1 ethyl acetate: DCM (2x40 mL), the organics
were washed with water (10 mL) and brine (20 mL) and dried (MgSOs) to afford the product
(280 mg, 100%). "H NMR § (300 MHz, CDCl3) 2.12 - 2.27 (m, 1H), 2.38 (quintet, 2H), 2.52
—2.67 (m, 1H), 2.95 (s, 3H), 3.36 — 3.57 (m, 2H), 4.27 (t, 2H), 4.68 (t, 2H), 4.97 (1, 1H), 7.10
(s, 1H), 7.45 (s, 1H), 7.62 (s, 1H), 8.31 (s, 1H), 8.84 (s, LH); m/z 413 (M+H)"

Intermediate 11: Methyl 3-[5-(azetidine-1-carbonyDpyrazin-2-ylloxy-5-[(3R)-1-methyl-

2-o0x0-pyrrolidin-3-vlloxy-benzoate
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15 of f A solution of nethyl
3-[(3R) - 1- net hyl - 2- oxo- pyrrol i di n-3-yl]oxy-5-phenyl net
wheoogobanroate (Internediate 13) (1.42 g, 4. OrP@mGBR007/004018

was added to a suspension of 10% pal | adi um on carbon
(140 ng, catalytic) in THE (40 nL) and nethanol (40
m.). The m xture was stirred under an atnosphere of
hydrogen for 16 hours. Theggud xture was filtered and
the filtrate evaporated 20 under reduced pressure to
give the product (1.04 g, 98%. '"HNWR 5 (300 Mz,
CDA 3) 2.06 - 2.20 ( 1H, 2.% - 2.68 (m 1H), 2.97
(s, 3H), 3.37 - 3.55 «~2H) -867(s, 3H), 4.93 (t,
1H), 6.81 (s, 1H, 7N4 (s,, 7.12 (s, 1H), 7.66
(s, 1H); mz 266 (MtH+ I ntexfnedi ate 13: Met hyl

bi di n- 3-yl | oxy-5- phenyl net

3-f(3R) - 1- net hyl - 2- ox0- QYAL
0/8N 050101 PCT/ GB2007/ 004018

hoxy-. 25 benzoat
-87 NOI \ 0O
3- hydr oxy- 5- phenyl net hoxy- benzoat e (CAS no.
54915-31-0 ( 10.
A it D RO SHIGIOY TR b2 R PRI p Aoy et
(Inteﬁlﬁe(ﬁﬂ‘teqa) &35 '}ﬁ@ 1 )m¥el Sazétids olyied cilBropiAkinang)hétkaioael

h pot assi um car bonat e (12.1 g, 88 mml) stir
(Inteamerhemﬁzb 98 engtl vremel) pagd pfﬂamﬁlo%lpgoraﬂﬁ‘ocaftw&ﬁte Z% 2f5§1?ﬂm°1>

in Dl\;JiAggéer% Wa-glgﬁ DMV 1985C Ry 2RBHAL ¢He Widek WRdueRd aRd 85 DMA was
oSt due partitioned between ethyl acetate (100

remontd) uraladredmaded prgs80e. n’ﬂ)e reJifhes wasgamified by ﬂy@){clmatogwphy on silica

elutl%\g%bgfs-ggq"/gl £y Pac%t ﬁlrl]sogg €t d&ﬁ qofm'r)lethg{o'l ﬁ%é&ﬂ§%)&rd the

uced pressure. e resid

prodmw:zuﬁg fée%d ‘!BJyNMRa& (BOO anmmgg)aqom D27 60, a2 .31 v.#him,

00% et hyl e he e
210, PA8 e (B QUGS o) Tha® dBedPeqopRoatibe 4L 21 468 ¢
r chBT &, 1HRI8B4US, 1BY; m/z 427
2D s o G e aak A Rl AV Boee S G001 and
(M+P-‘l§VOOOSC BDO04 colums in series, eluting with 30%
ethylacetate in isohexane at a flow rate of 60 nL /

bendoatehexane (38 nL) to afford the product (3.6 g, 41%
" which eluted after itg enantionmes. 1H NMR 8 (300 MHz,
CDC13) 2.06 - 2.20 (m 151 .51 - 2.63 (m 1H),
2.94 (s, 3H, 3.31 }_{\E ,03.89 (s, 3H), 4.87
(t, 1H), 5.08 (s, 2 , IH), 7.27 - 7.46 (m

7H). Internedi ate 14: tert-BlEm_él 3-f

f3-f4-(azetidi ne-1-carbonyl) nox I-5f§38) net hyl -
A sodution of methyl 3-[(3R)-1-methyl-2-oxo-pyrrolidin-3-yljoxy- -phenylmethoxy—benzoate

(Int%(y?ed?%r ngo(ll %b% 20hhEX YL ENRRYd 4 &I aRIoRE 264 i GR bR Barbon

(140 mg, catalytic) in THF (40 mL) and methanol (40 mL). The mixture was stirred under an

atmosphere of hydrogen for 16 hours. The mixture was filtered and the filtrate evaporated
under reduced pressure to give the product (1.04 g, 98%). "H NMR § (300 MHz, CDCl3) 2.06
-2.20 (m, 1H), 2.56 - 2.68 (m, 1H), 2.97 (s, 3H), 3.37 - 3.55 (m, 2H), 3.86 (s, 3H), 4.93 (¢,
1H), 6.81 (s, 1H), 7.04 (s, 1H), 7.12 (s, 1H), 7.66 (s, 1H); m/z 266 (M+H)"

Intermediate 13: Methyl 3-[(3R)-1-methyl-2-oxo-pyrrolidin-3-yloxy-S-phenylmethoxy-

benzoate
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1-Chloro-N,' N, 2-trinethyl -prop-1-en-1-amne (0.12 ni,
w@2@3%/0sm0l ) was added to a sol ution of PCT/GB2007/004018
3-[4-(azetidine-|-carbonyl)phenoxy]-5-[(3S)-1I-nmnethyl -
-oxo-pyrrolidin-3-yl]oxy-benzoic acid (Internediate
15) (298 ng, 0.73 mmol) in DCM (5 nlL) and stirred at
anbi ent tenperature for 3®7m nutes. tert-Butyl
3- am nopyr azol e- 1- car boxyl ate (CAS no. 863504-94 WO
2008/ 050101 PCT/GBZOO7/004018 -88 1) (268 ny, 1.46
mmol ) and pyridine ( 19 nL 1946 mmol ) were added
and the reaction sti o~drours. The sol vent
was renoved under T uc jr egsure. The residue was
di ssol ved i n ethyl acetate m.), washed with water
(2x 10m ) and brine (10 nL),odried (MgSOH), filtered
and evapor at ed under reducgd pressure. The resi due was
purified by flash 5 chronmgtegraphy on silica, eluting
with a gradient of 0-1009 yI acetate in isohexane
foll owed by 5% net hanol in ford the pro

Methy 1388y dnoKy- SQB@tylmﬂtlzongn%q@tq-@ﬁA& rﬁjt élﬂSHéCﬁ laQ)élq_g g, 40 rnmol) and
le \ ed4n
-bromgxlgmg(%éﬁé};rg)hgﬁl 2 gﬁ’@({liq&?% ﬂ Q§ Xh 48f 1(11?1’15}) Wer &8I tssfbw 'dg

OXYy- enZIC aCI - ric
DMF A AredtBd @ith pethdsitim carbonate (12.1 g, 88 mmol) and stlrred at room temperature

for 1%} cgugs ( Z ti dlé{)]%;(%) g%?’%r?&l&% E{gl‘nwla%/ lvaéorla%g rL}ttzldeg treduced pressure
and tl(é ﬂéEﬁﬁéﬁﬁ‘a‘#ﬂttﬁin@d ﬁ&%eérﬁ&ﬂylfﬁﬁetat@ (1703) AOPdnK Witk (m 5§ Visdorganic
%ﬁg and et hanol ﬁa nkd der
layerrwaa vsmar pashes withbrigg £3 Oalatata. &ﬂ% %%@5 %@e‘tﬁﬁt’fé (‘8
redu%hkres;urg TS S AR prokibd b?ﬂaé%ﬁrcﬁﬁdtdgrrﬁﬁyfoﬁrsﬂiba Bruttﬁ@ with 0-

mtenperature. The majority of the organjc
100% ethylewetatsdis hexenoipegivashe geamid nratq%@ 8 eﬁler(@él‘EF@éHOdu"t was
separg{eg %%(lr;rltr f/gs' efnﬂi]t? tﬁe‘f‘{gﬁ W%%W@Méﬁk LSbﬂnﬁﬁZOu‘P@@hrfrélbékeAg dNo

oric acid and extracted
ASVeHSh Jemmyandaasemoec aszt)oma columps ithesrics slvting with 8§ Yrftledacetate in

isoheiarc SgRGSER L L T 1Bt SPARCrEpE of 20 sl i dng mi

soluttinZof4telraddMiald) i Ethanol (32 mL) and 1sohexane (38 mL) to afford the product

(3.6 g, 41%) which eluted after its enantiomer. '"H NMR & (300 MHz, CDCl3) 2.06 - 2.20 (m,
1H), 2.51 - 2.63 (m, 1H), 2.94 (s, 3H), 3.31 - 3.54 (m, 2H), 3.39 (s, 3H), 4.87 (t, 1H), 5.08 (s,
2H), 6.90 (t, 1H), 7.27 - 7.46 (m, 7H).

Intermediate 14: tert-Butyl 3-[[3-[4-(azetidine-1-carbonyl)phenoxy]-5-[(3S)-1-methyl-2-

oxo-pyrrolidin-3-yl]oxy-benzovllamine]pyrazole-1 -carboxylate

réq@* “‘{\L

o
1-Chloro-N,N,2-trimethyl-prop-1-en-1-amine (0.12 mL, 0.87 mmol) was added to a solution

of 3-[4-(azetidine-1-carbonyl)phenoxy]-5-[(3S)-1-methyl-2-oxo-pyrrolidin-3-yl] oxy-benzoic
acid (Intermediate 15) (298 mg, 0.73 mmol) in DCM (5 mL) and stirred at ambient
temperature for 30 minutes. tert-Butyl 3-aminopyrazole-1-carboxylate (CAS no. 863504-94-
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20 Internediate 16: Met hyl
3-[4-(azetidi ne-|-carbonyl)phenoxyl -5-1(3S)-1-net hyl -
WO 00845yt rol i di n-3-yl |l oxy-benzoate O 0 -N CQI/GB2@N004018

/0 WD 2008/ 050101 PCT/ GB2007/ 004018 -89 Met hyl
3-[4- (azetidi ne-1-carbonyl)-2-chl oro- phenoxy]-5-[(3
S)-1-net hyl - 2-oxo-pyrrolidin-3 - yl]oxy-benzoate
(Internediate 17) (372 ng8860.81 mmvl) was added to a
suspensi on of 10% pall adi um on carbon (37 ng,
catalytic) in THE (10 nL) and ethanol (10 nL) and the

1) (268@§g4 |1t46ngmomam pyralive(§. 149 imlr, é doumudel) ware asltletbangtibe wagfon

A e RS AT i S
dlssohTéaﬁin %ﬁ@l 51461 \@0 nfl))SHALYEth Aakk (4 10mbeatiatiee (1BAnD) Yitied
d’wi th water (10 nmL) and brlne@}%n}I drle? by flash
(MgS@NgiS@acyrd anvcvencipes Brdserednsrdaressg Ehsdepiiusauqspurifigd by flas
mé{ﬂé%@ﬁ nglilgé[ %Hl%ﬁé %gtg(Q%r nt 898@100%%&%&9@5%6

, 36 qw nt et , H%
followed By 656 foatharidtn DEM® a(f@rd tble-lprodactz(é 8 mg, BHo) /2 314 (M- 36
3.89 (s, 3H, 4.18 - 4.39 (m 4H), 4.90 (t, 1H), 6.94
(s, 1H), 7.01 (d, 2H), 7.32 (s, 1H), 7.48 (s, 10 1H),
Interthe@idte 15: 33WAZ&M1@-M&HOWBMMM§§]M hyl
3-[4-(azetidine-|-carbonyl)-2-chl oro- phenoxyl - 5-[ (3S) -
Bﬂlﬁlﬁﬂéﬂﬂﬂﬂm&%@rolldln 3-yl| oxy-benzoate 0 -NO
I\ 0 OONI / O O 5Amxteof met hyl
3- hydroxy-5-[(3S)-1-ne rrolidin-3-yl]oxy-b
enzoate (Internedi ate 8 2
azetidin-1-yl-(3-chloro-4-fl

DOT O- phenyl)neihanone

(CAS no. 863454-79-9) (32 1.5 mmol ) and pot assi um
carbonate (276 ng, Z\0 in DMA (10 nlL) was
stirred at 120C for ow's. The sol uti on was

evapor at ed under reduc pressure. The resi due was

di ssol ved t hyl t 50 L
Methy]'g;E&%&;d&%ﬁ@%’ry@%ﬁ%&% f(3§) ﬂtﬂ)&@\ﬁa‘m “WHE 1%‘8}% %ﬁ‘l"y'

benzga%{@ ?mlé{i]iqw 162?%9?? 0P3ERBI Svas AREIGLATRITIEN 6 nAQL80 teethanol

S were ed wth 2N hydrochl oric acid,
(2 mIExnd At kistlivwm Iyhlrexide (R138 n@)(ﬂ?asgﬂﬁcyj ollowed by water (8 mL). The

resultant solution was stirred for 1 hr at room temperature. The majority of the organic
solvent was removed by distillation under reduced pressure. The remaining aqueous solution
was filtered and acidified with 2N hydrochloric acid and extracted with ethyl acetate

(2x40 mL), the combined organics were washed with water (10 mL) and brine (20 mL) and
dried (MgSOy) to afford the product (298 mg, 100%). m/z 411 (M+H)"

Intermediate 16: Methyl 3-[4-(azetidine-1-carbonyl)phenoxy]-5-[(3S)-1-methyl-2-0xo-
pyrrolidin-3-yljoxy-benzoate
o]
o}
—N

N
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acetate and DCM (1:1, 3 x20 nL), washed with brine,
dried (MgSO4), filtered and the solvent renoved under
wo edaosdopr essure. The residue fromthi s was dPEEFGB2@A/004018

in THE (2 nL) and nethanol (1 nL) and treated with 2M
(trimethyl silyl)diazonmet hane (0.240 ni, 0.48 mmol) 25

and stirred for 30 m nutes. The solution was treated

with acetic acid (1 drop).gevaporated under reduced
pressure. This residue was conbined with that fromthe
initial ethyl acetate WO 2008/ 050101 PCT/ GB2007/ 004018

MethyQ@ [£XdzE@dhd- @féal%ﬁﬁ’yl}lgfchlbtcﬁghelﬁb!xﬂ15:‘1E(B18)Cflfn@ﬂ@1 DOk &PHitolatin-3-
ilica eluting with 20-100% et hyl acetate in

yllomyst@n@@ém(ént%ma@wﬂa) {8 mg Ok émn@é 80S Adfled gy guspehsion pfd0%

il ME@ h{Hn ?‘F}%‘é‘attﬁt  THF (10 mL) and ethanol (10 m.) and the resultin
pa ag oflrchy y?‘r‘é1 oxo){ElJrilreFoanlod(lnm%)ylloxeyr-esllll 8

mlxtur(e Svas Stimed lmﬂlepaylr @tmmsphznewf ﬁb@nmﬁoﬂ& hpurp The sugpegpiomwpp

ﬁltergd fl%;lg? @ }I:cfc'a(i?e %Jag?ptfg funder rechr:%iI pregsure,, Thr: fe()s;(dye I‘\Y—af gl_ssr?é\tfeﬁ y111 ethyl
acetany (38znln); Raghe) whth wmmy)l nﬂe)t andsbyink(@n nﬂm dieed(MySer rardicagmrated

andef wrpthpree 4 g PR BT Phdmen ) cHNSahs (R g

2. 10\0@%?(51' [H}?Q %r(q\@ihtearzﬂ;@ S DEPHE 110 9b&sd31@ggr32f-gr541(ﬁl 2H),

hour s. adi um on carbon was r

3,398, BED o ot S0t ALRGAPY (1 Pk 6 98 30 2t U372 G LR 48 (.

roduct (390 , 1009 IHNVR 8
1H)(308(ﬁkﬂf@ %%53‘?/{%1)'87 - 2. 2(2 (m mqu), 2./654 (s 3H),
2.57 - 2.70 (m 1H), 2.97 (s, 3H) 3.38 - 58(m

metlﬂdl-zz a&sm(rwig_m 3-\2lﬁ>xtr-rhteﬁzmﬁmjl ate 19:

3-[(39) - 1-Met hyl - 2- oxo- pyrrolidig-3-yl]oxy-N(5-nethyl
pyrazin-2-yl)- 5-pheny rretcpox -bnzgrri de OON "N O
H1g~" N 1-Chloro-N_N/2- j prop-I-en-1-am ne

(0.979 nL, 7.4 mol) do- o a solution 20 of .
3-[(3S) - 1-nmet hyl - 2- oxo- pyrrol | di n- 3-yl ] oxy- 5- phenyl net

hoxy- benzoi ¢ aci d (i\tf[;@:a

A mixture of methyl 3-hydroxy-5- [(3S) 1-methyl-2-oxo-pyrrolidin-3-yl]oxy-benzoate

(Intermediate 8) (265 mg, 1 mmol), azetidin-1-yl-(3-chloro-4-fluoro-phenyl)methanone
(CAS no. 863454-79-9) (320 mg, 1.5 mmol) and potassium carbonate (276 mg, 2.0 mmol) in
DMA (10 mL) was stirred at 120°C for 16 hours. The solution was evaporated under reduced
pressure. The residue was dissolved in ethyl acetate (50 mL), washed with water (3x20 mL),
dried (MgSOy), filtered and the solvent removed under reduced pressure. The combined
aqueous extracts were acidified with 2N hydrochloric acid, extracted with a mixture of ethyl

acetate and DCM (1:1, 3x20 mL), washed with brine, dried (MgSOQ,), filtered and the solvent

removed under reduced pressure. The residue from this was dissolved in THF (2 mL) and

methanol (1 mL) and treated with 2M (trimethylsilyl)diazomethane (0.240 mL, 0.48 mmol)
and stirred for 30 minutes. The solution was treated with acetic acid (1 drop), evaporated

under reduced pressure. This residue was combined with that from the initial ethyl acetate
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20) (2.1g, 6.2 mol) in DCM (50 nL) and stirred at
anbi ent tenperature for 50 m nutes. 5-

wo/RtBPEQEYT azi n- 2- am ne (CAS no. 5521-58-4) (1.B6I/GB2007/004018
12.4 mol) and pyridine (1.0 nL, 12 nmol) were added .
and the reaction stirred for a further 3 hours. The
sol vent was evaporated under reduced pressure and the
residue taken up in ethyl agetate (50 nlL), washed with
water 25 (2x10 ni), brine (10 nL), dried (MJSH) and
filtered. Evaporation under reduced pressure WD

extrB08 ARbRkTkd B?ﬁa%ﬂ&ﬁét@@ﬁﬂﬂy&m sil%ch cfiaing vathibel qoroésihdtacetate
whi ch vvasprlfledb 0hromato ahy on silica,

in isghe¥pRsg afior thépr%j"r‘%td hineP s 1’0/6%%81@?‘ Jacetate in
I sohexane. This crystallised to afford the product

. To thelfllthrate was added slaturated

metn. Ora%m12 Q’hngﬁzaﬂﬁ&é at e: DCM (3x45 rTL) A‘ he or gani cs

ere wasned wtir prine (10 5 nmL), dried (MgSOH),
filtered and evaporated under ged ressure to give
further product (93¢ ng ' b (300 MHz,
CDCl 3) 2.09 - 2.24, 66(m 4H), 2.94
(s, 3H), 3.33 - 3.5 m 2 4. 9(t 1H), 5.10 (s,
2H), 6.91 (s, 1H), 7.15 - 20 (m 2H), 7.30 - 7.48
(m 5H), 8.13 (s, 1H), 8.46"(s, 1H), 9.54 (s, 1H): mz

A scﬂ‘é”t?bn(d\iﬂﬁfﬂﬁﬁs&élﬁetlhgmﬁ-()ﬂ?«gj/l%lﬁhrg@a 1]oxy—N-ﬁ -methylpyrazin- -yl) 5-

- 2-oxo-pyrrolidi'n-"3-yl ] oxy-5-phenyl nmet
phe%dmyﬂl@é»ﬁlz%mml ¢Ingermediae 19)pO oNVePhymad) in[TEE (10 mL) and

met@nnlegat il BVJFP%? gﬁggedgy g{lfe%hg\?{ %@aﬁﬁ’dtﬂ (9%&(15@%‘% @b{hgﬂ%ﬁdﬁ%}%{n

atm@hph@e oy etirogenThiEl § irsxiThe paddnam oh cdrbén why reamded Wybfiltmtion

vdr o
and e SR b ey s R Rlar s KD R 18800, o
5 (30@1541{21; @mc1§c2l05/t i1 (\meg»,tz 54r(@d3H)92 53 qul(ﬁl ), 2991, 3HD),3.38
t enper.at ur e, apor at

3 A DS sd Dy 6 JL 0 o 815 GUTR D Goltay Fas Gadh X 656, 1),

949‘(|SI e 5 3433844dbf i ed with 2N hydrochloric acid,
extracted with éthyl acetate (3x20 nlL), washed with

water (1 om_) brine (1 On) and evaporated to dryness

s-gmeﬂmhethaxﬁgemidem, 2,96 (s, 3Hj, 3.32 - 3.55 (m
2H), 4.92 (t, 1H), 5.06 (s, 2H), 6488 (s, 1H), 7.28 -

7.46 (m 7H): MZ@&L(FMH)" °|1r£egﬁed| ate 21:
Azetidin-1-yl-(5, 6- %@)lkd yl ) met hanone WO

2008/ 050101 PCT/ GB2007/ 00 - 92

Q
O
—N

1-Chloro-N,N,2-trimethyl-prop-1-en-1-amine (0.979 mL, 7.4 mmol) was added to a solution
of 3-[(3S)-1-methyl-2-0xo-pyrrolidin-3-yl]oxy-5-phenylmethoxy-benzoic acid (Intermediate
20) (2.1g, 6.2 mmol) in DCM (50 mL) and stirred at ambient temperature for 50 minutes. 5-
Methylpyrazin-2-amine (CAS no. 5521-58-4) (1.35 g, 12.4 mmol) and pyridine (1.0 mL, 12
mmol) were added and the reaction stirred for a further 3 hours. The solvent was evaporated
under reduced pressure and the residue taken up in ethyl acetate (50 mL), washed with water

(2x10 mL), brine (10 mL), dried (MgSO,) and filtered. Evaporation under reduced pressure
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N~C CNI G OS5,6-Dchloropyridine-3-carboxylic

acid (CAS no. 41667-95-2) (32 g, 0.17 nol) was
waoapesded in DCM (500 ni) and 1M HO in et herP¢DGBZ00Z/004018

0.17 nol) added. Oxalyl chloride (17 ni, 0.20 nol)

and then DVMF (2 drops) were added and stirred at room

tenperature for 16 5 hours. The reaction m xture was

concentrat ed under reducedgqpressure, azeotroped with

t ol uene and re-dissolved into DCM (250 nL). Azeti dine

hydrochloride (17.5 g, 0.18 nol) was added, foll owed

gave @¥dd pro@icbWhREvwAE plificdiby fl4h SKrommatopraphy ot hldacz[ ehn:ﬂng mnth a
stirred at room tenperature fo

aradiont o f 0%y LRIESOAREEEn G CrsBEIo P BEL e B
mg, 1#%2%“0 h%qgtremf)x/aél Aelicl st atACB HR ey €PEY a0 W) endithe (ﬁdxmre

organi c layer was separated and 10 the aqueous
extraqittheizh QA sthybaskts: REM B4 ) ethh wgaa@walteéW@B@d wilppine (10

mL), Eﬂ%&ﬁ@ﬁg@&e gé\(;ipgaat un[()flI car c%d eéstﬁgéé { ﬂzecfuﬁ{iézrg)(soduct

(937 HHs) 359 {mg&mﬂgiﬁbmm dgcgqlz@bvgsmz(m, {11), eesBe . Gor(eh, 4H), 2.94
evaporate under reduce ressure (0]

(s, 3Hid Gh- Sl Pty 468810 il Ha - ll%r{S’ethHy‘w]a&e?g} i 13@49@%&1{) 7.30

=748, %@Dﬁfﬂépﬁg"?% éiﬁﬁ)tg)sCDdCVﬁ{)tBﬁzm qeugety’. (18. 2g,

34 (qU|ntet 2H),
4 20 (s 2H), 4.27 (s, ZFD 15 8. 02 (d 1H), 8.44 (d,
1 (

acid 1- nethyl 2- 0x0- pyrrolidin- 3 yII

oxy- N- ( 5- nethylpyra2|g 2 yl )benzgmide N OO\ NN -N
H O C 020 A mxt %f

3- hydr oxy-5-[(3S) - 1-1 , peHr ol i di n- 3-yl ] oxy-N
- (5- et hyl pyrazi n- 2- I benz de (I nternedi ate 18)
(136 ng, 0.4 mol ), azetidin-1I-yl-(3-chloro-4-fluoro-
phenyl ) net hanone (CAS no. 863454-79-9) (128 ng, 0.6
nmol ) and potassi um car bonate (111 ng, 0.8 nmmol) in
DVA (5 nmL) was stirred at for 16 hours. The

sol ution was evaporated u reduced pressure, then
the residue was dissolved imethyl acetate (40 nL), WO

Methzy(l) 9-%(3%?—9the‘lthﬁg([»@&qgﬂdgpﬁgﬁgxyd-%ﬁenylmethoxy-benzoate
(Intermediate 9) (2.4 g, 6.8 mmol) was dissolved in THF (45 mL), methanol (15 mL) and
IN lithiumhydroxide (8.1 mL). Water (60 mL) was added dropwise until the solution went

cloudy and the resultant solution was stirred for 3 hours at room temperature. The organics
were removed by evaporation under reduced pressure, the aqueous solution was filtered,
acidified with 2N hydrochloric acid, extracted with ethyl acetate (3x20 mL), washed with
water (10mL), brine (10mL) and evaporated to dryness under reduced pressure to give
product (2.106g, 92%). "H NMR & (300 MHz, CDCls) 2.07 - 2.21 (m, 1H), 2.51 - 2.65 (m,
1H), 2.96 (s, 3H), 3.32 - 3.55 (m, 2H), 4.92 (t, 1H), 5.06 (s, 2H), 6.88 (s, 1H), 7.28 - 7.46 (m,
TH); m/z 340 (M-H)".

Intermediate 21: Azetidin-1-yl-(5.6-dichloropyridin-3-yl)methanone
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washed with water (2x20 nlL) and brine (10 nL), then

dried (MgSO4), filtered and the solvent renoved under
wo edaosdopr essure. The residue was purified byPCT/GB2007/004018

chromat ography on silica eluting with 0-4%

met hanol /DCM to afford the product (120 ng, 56%. nlz

536 (MtH)+. 5 Internedi ate 23: 9-Fl uoro-6-oxa-2?

6-t hi abi cycl 015. 4. 0lundecag®, 10, 12-tri ene 2, 2-di oxi de

F O0* O mChloroperbenzoic acid (77% 17.0 g, 69

mol ) was added to a m xture of 9-fl uoro-6-oxa-

2-thi abi cycl o[ 5. 4. 0] undeca- 8NLO,.CP-tri ene

(I'ntermediate 24) (5{T\g, 28 1)) and MySOH4

(excess) in DCM and st pi ent tenperature for

24 hours. Water (300 ni) s added 10 and the m xture

was extracted with di chl d?onet hane (2x300 nL). The

5,6- D?&gﬁtfé&gh&rﬁ?%ﬂ%&g}%g? gg@k% n¥ed R6 DS Z@zz%bh%%lﬁ@@@ um

and brin dri ed

suspeiISOL)CM (50 tevbpordalM (HICLlnldetilerr(@d@éeﬂ libﬂ@é)sasld Qxpdyl chloride
ue MB ur
B 1T R i
hoursProd l#é‘dct16r5m3(t@e wa8 86@centiztthd\lhﬂﬁe&e(l14®0 WHEsUrCBBIBPpedwith
toluerilqﬁ?ridg%d Tatvgbihto Igcgii(z'gpf%@zﬁq(z ”gﬁéegﬂydm‘;h@gd% $n47- 5259_0011% mol)
was a0d&® foll&re@@y(tﬁéthﬁlkﬁnne ($ Ninkt 08U indl)end 4tic reactlon stirred at room
I'uor 0- 6- 0xa- 2- t hi abi cycl of 5. 4. Olun ﬁﬁa ‘&B & &
temppr@tur@for 2hayai hhs W@}}qndglx DYRS @n&en‘a@@ Frye g Br&asélae en
watef (?P? ? mi9latd L@ a‘égtai% (660 ﬁlL?Q/ere added. The organic layer was separated and
uo

ophenyl ) sul fanyl propan-1-ol (Internedi ate 25)
the aqukoBs phas8Wasmeexjragted WHE ethy e‘m_e) (5x By9anly hEhergoabined organics

were%s{}eélﬁ dlt}?ct‘élﬂg\r}ggl (2%0 mi[)rps% t&{ d u?r{ blg'ﬁb&ﬁ'tg SO ?H \xaﬁ)emL) brine

der uce pressure. I ce
(250 (A00dridd) (Vis® . p dittedd andl exemmamdmden redugedpriessiiredto ghvatacsolid

whic 'r%%(ag ggc(yﬁga lzlpﬁsl n ﬁpﬁglgg%tn eg&? n dgrf rg%’i\lgcag greasutr%% give tﬂe product

(18. z%OhmPt‘Hlemmegou nags, CIROYCESY @UESS.DID, 4.T0e, RS 4TS, 2H),
ﬁfurlfled f| ash chronatography 25 on silica,

8.02 édl,uk n@4$W¥thﬂWb@éb@%?ﬁ acetate in i sohexane to

afford the product (5.1 g, 596 1H NWR 6 (400 MHzZ,

CDd 3): 2.23 - 2.29 (|n : 86 -

&Qﬁﬁ@ém

BIRTH 00301 : rate. 25:
3- (2 4 di fl uorophenv )squanyI@ro -ol F/ F
S~~OH 1M Hydrochl ori ¢ d (17 s added to a
sol ution of 2-[3- inf:r'

N
Cl

o}
A mixture of 3-hydroxy-5-{(3 S)-1-methyl-2-oxo-pyrrolidin-3-ylJoxy-N-(5-methylpyrazin-2-
yl)benzamide (Intermediate 18) (136 mg, 0.4 mmol), azetidin-1-yl-(3-chloro-4-fluoro-
phenyl)methanone (CAS no. 863454-79-9) (128 mg, 0.6 mmol) and potassium carbonate (111
mg, 0.8 mmol) in DMA (5 mL) was stirred at 120°C for 16 hours. The solution was ‘

evaporated under reduced pressure, then the residue was dissolved in ethyl acetate (40 mL),



10

15

20

25

5 di fl uorophenyl ) sul f anyl propoxy] oxane (I nternedi ate
26) (10.8 g, 37 mmol) in nethanol (170 nL) and
warisosdont anbi ent tenperature for 40 m nut esPCTE82007/004018
nmet hanol was renoved under reduced pressure and the
remai ni ng aqueous phase taken to pH 6. The sol ution
was extracted with ethyl acetate (3x50 nL) and the
conmbi ned organi cs washed »3t-h brine (50 L), dried
(MgS™) and the sol vent renoved under reduced pressure
to afford the product 10 (7.5 g, 99%. "HNW b
Washéd%@M\?Eter g@iﬁﬁ_’% add %e((‘lo mih)thenldr@:d ((\/EgSOm), @ittered@ bf)d the solvent
ﬂi , .2H), 6.81 - Q %v) 38
removednnd@ rf(chqc PipESsurey tTé),e ﬁ%sg}ugt\@s Qgrlﬁed by chroma ography on sﬂlca

11 | M *
etuinhe o £ bbb BERPGAKL BRI IPREXS AL ST

added to a solution of 2,4- dlfluprobenzenethlol (CAS

d%@-tmﬁe 24-dioxide

(CAS no.
33821-94-2) (7.6 nL, 45 added. The reaction

was stirred at anbi ent epper ayure for 16 hours. The
m xture was poured into |cqjﬁimater (250 nm.) and
extracted 20 with ethyl acet at & (250 nmL). The organic

d a o Xa-
m—Ch%&fyé eﬁ%nzmsdcm&?h% m L r69k}ﬁﬁ181§w dhdRd td M@k 08 pdluotdIe oxa

renoved un reduced pressure. The residuge

2- thlam/cpm pluadedsyB, 0, Estiene (ntermedigtedh (5.1 & R mmgDipidMeSO4

e e e

and tﬁéﬁmﬂﬁﬂ): wad eﬁtEactSedLJi)gﬂﬁdléMroﬁkbhanel(ﬂ 306 m];) .9hhe qog};)u@dlpygamc
extragtﬂyverw@ged wgh BN seﬁﬂuml}p()droxg({n 85@&1'{1])01’2 62?()8 %é-afa]brlﬁiéﬁb gl ) dried
(MgSO;;F alffdfleda rate@lunddrt RlcEEsteaLR. a“_ﬁe rdsiduy bwas purified by flash
azetidi ne-1-carbonyl ) pyridin- Bfﬁé%ﬁ % dLég
chromtpguyplpy ehuging with O+ §09a et ASSRE SR BABSARNS 9 WF Bradpgids P &
0 /D501 7 1 .
MRS e Sl

(m, 2H), 6.88 - 6.91 (m, 1H), 6.95 - 7.00 (m, 1H), 7.96 - 8.00 (m, 1H).

Intermediate 24: 9-Fluoro-6-oxa-2-thiabicyclo[5.4.0]undeca-8,10,12-triene
O
S
Sodium hydride (60%, 3.4, 85 mmol) was added to a solution of 3-(2,4-
difluorophenyl)sulfanylpropan-1-ol (Intermediate 25) (7.9 g, 37 mmol) in THF (400 mL)

and the mixture stirred at ambient temperature for 24 hours and the solvent removed under
reduced pressure. Ice / water (200 mL) was added and extracted into ethyl acetate (2x500
mL), the combined organics were washed with brine (40 mL), dried (MgSOy), filtered and the
solvent removed under reduced pressure. The residue was purified by flash chromatography
on silica, eluting with 0-10% ethyl acetate in isohexane to afford the product (5.1 g, 7 5%). 'H
NMR & (400 MHZ, CDCls): 2.22 - 2.29 (m, 2H), 2.86 - 2.91 (m, 2H), 4.20 - 4.23 (m, 2H),
6.64 - 6.77 (m, 2H), 7.30 - 7.36 (m, 1H); m/z 185 (M+H)".
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N O Met hanesul fonyl chloride (13 L, 0.16 mml) and
triethylamne (34 L, 0.24 mmvol) were added to a
waedoansan of et hyl PCT/GB2007/004018
2-[3-[6-(azetidine-1-carbonyl)pyridin-3-yl]oxy-5-[(5-
met hyl pyrazi n- 2-yl ) car banoyl ] phenoxy] - 4- hydr oxy- but ano
ate (Internediate 28) (65 ng, 5 0.12 mol) in DCM (5
mL) at OC under nitrogen..ghkhe reaction was allowed to
warmto RT and stirred for 2 hours. The sol vent was
evapor at ed under reduced pressure and the residue
partitioned between ethyl acetate (10 nlL) and brine-
(10 m) . The organlc Iayer was seoarated and the
edlat(£9: b4 ¢ ' PA-PE acetate (10 nl).
The conblned orgaﬂlc merm drled (MS™) ,

concentrated under r d pressure and the residue
purified 10 by colu onntogpaph on silica eluting
wi th 0-10% net hanol / t o give pFﬁ%uct (29 ny, 429%.

M H%drj_)gl\{R Zﬁtf“’gia% %éﬂ’%&é@ to- s@u%&f 23%-((2?”!" ? ’22 2-_ 32 '29
dlﬂuo(réﬁﬂsnyl’)sulfdhyﬂﬁopoxﬂo&ﬁne( ahtermdliﬁ Zt'ﬁS]_(](O’L&—g t3y mmoly in methamp]
(170 mL)]arﬁllr?tlfriqL'at E}Ji]ilblél‘g tefgge(%ﬁeg gnigyte ]f_‘leéj(’ie&%{d}l%)a lie o::éfgd
undetsfladucgd Préssude did tisd neniﬂrﬂngﬁah’ﬁeddﬂphbst takleﬁ td pii ér rhibd seligorP8as

exuaczeq i gthyleseteted e mlyanddbngyiyed Apamios sk ey s biRes(50
mL), HE&E(;Q}@(?‘}? | e sé(lk/ént r oved under reduced pressure t(%) afcf)ord the product

car phenoxyl 4 ydr oxy- but anoate N
(7.5 £k W erm 5 (4DOMMHAICTION;)PbB& s il 8a(wowtat 8HY, 2199 (hgH),

3.77 & ?}é),g}g ] %Q%‘;%g , s (°‘°|1‘ﬁ)' on of

carbonyl ) pyri di n-3-yl ] oxy- N-(5- net hyl pyrazin-2-yl)-5-(
2- oxooxolan 3- Iloxy-benza d WO 2008/050101
a6z (303 Aodifluotophenyl, A€ 800 ny, 1.6

nmol ) |n7ethanor (80 nL|=at OC unde itrogen. The
reacti on was all ojjg warmto El[gagLstlrred for 4
hours. The reacti o t hr ough

silica, washing well vmt%Li?%efnécet%te and

Sodiwpﬁ&&#e%gé&? h’% g&;%rrglpgg g\g\% ?(ﬁ: £ olutﬂﬁ‘ cﬁ"ti Avas used

diflubtébédzEaaitibITCASno. 1996-44-7) (4.6 mL, 40 mmol) in THF (150 mL) at 0°C, under

argon. The mixture was allowed to warm to room temperature and 2-(3-bromopropoxy)oxane
(CAS no. 33821-94-2) (7.6 mL, 45 mmol) was added. The reaction was stirred at ambient
temperature for 16 hours. The mixture was poured into ice / water (250 mL) and extracted
with ethyl acetate (250 mL). The organic extract was washed with brine, dried (MgSO4) and
the solvent removed under reduced pressure. The residue was purified by flash
chromatography, eluting with 0-10% ethyl acetate in isohexane afford the product (10.8 g,
84%). '"HNMR & (400 MHZ, CDCl;): 1.49 - 1.61 (m, 4H), 1.65 - 1.73 (m, 1H), 1.75 - 1.90
(m, 3H), 2.96 (t, 2H), 3.46 - 3.52 (m, 2H), 3.79 - 3.87 (m, 2H), 4.55 - 4.56 (m, 1H), 6.80 -
6.86 (m, 2H), 7.38 - 7.44 (m, 1H).

Intermediate 27: Ethyl 2-[3-[6-(azetidine-1-carbonyDpyridin-3-yl]oxy-5-[(5-

methylpyrazin-2-yl)carbamoyl]phenoxy]-4-methylsulfonyloxy-butanoate
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I nternedi ate 29:
3-[6- (Azeti di ne-1-carbonvl) pyridin-3-yl]oxy- N (5-nethy
wo pyosaziint 2-yl ) - 5- (2- oxooxol an- 3-yl ) oxy- benzaP€THeBD0D004018
O~ N AHN I \ O CTO
3-[6- (Azetidi ne-1-carbonyl ) pyridin-3-yl]oxy-5-hydroxy-
N- (5- met hyl pyrazi n-2-yl)benzam de 10 (Internediate 1)
(203 ng, 0.5 nmol ), 3-hydrgxyoxol an-2-one (CAS no.
19444-84-9) (0.078 nl, 1 nmmol) and triphenyl
phosphine (262 ng, 1 nmol) in anhydrous THE (10 niL)
under argon at O% was treat ed dro with DI AD
(0.20 nmL, 1 nmol).\\ The_ m xture aI/IXExe to warmto
room t enperat u

_ N urs. The sol vent
was renoved by e\Papo ati nded reduced pressure and
the residue vvas?lp rified chr omat ography on silica
eluting with I55604% net hamol : DCM t o gi ve product (212
ng 86% . 1H Nmé8(4 ° cbd3) 2.29 (quintet,
2H), 2.40 - {thgun |1H), 2.50 (s, 3H), 2.69 - 2.78
(m 1H), 4. 18( .33 (q, 1H), 4.49 (t, 1H),
4.64 (t, 2H), 4.99{t, 1H) 6.89 (s, 1H), 7.18 (s,

1H), 7.33 (d, 1H, 7.36 (s, 1H), 8.06 (d, 1H), 8.08
Methe(lﬁsulﬂ;)lnl)l]. chorizi8 (1L, DH)6, mBol) hnd g}et}wﬂ-@mlng(&}@ﬂ_( §.24 11;-1151@1) HieEe

(
addedéo Péomg% o4 f&‘i“ﬁg [!'E % Z?%ﬁﬁw) S%? 08?’1?1”5,“1“1 T2 103 - 1-
o R RO o ) i
0.12 ivmphyin DEM 63 1@&} #t0°giugderpitrogen. The react%zvg)a(s) ?a{ Y e
and s%(;f&flg??%h&? y];‘le(ébﬂfel:i)’t st]eggﬁf)réed firdler reduced pressure and the residue

0XO0- rrolidin-3-
partitioned between ethyl acetate (10 mL) and brine (10 mL). The organic layer was

lowed to warm o RT

separated and the aqueous layer re-extracted with ethyl acetate (10 mL). The combined
organics were dried (MgSO4), concentrated under reduced pressure and the residue purified
by column chromatography on silica eluting with 0-10% methanol/DCM to give product (29
mg, 42%). 'H NMR § (300 MHz, CDCls) 1.23 - 1.30 3H, m), 2.33 - 2.46 (4H, m), 2.56 (3H,
s), 3.03 (3H, ), 4.22 - 4.29 (4H, m), 4.44 - 4.49 (2H, m), 4.71 2H 1), 487 -4.91 (1H, m),
6.81 (1H 1), 7.21 (1H t), 7.29 (1H t), 7.38 - 7.41 (1H, m), 8.13 (2H d), 8.34 (1H d), 8.42 (1H,
s),9.51 (1H, s); m/z 615 (M+H)",

Intermediate 28: Ethyl 2-[3-[6-(azetidine-1-carbonyl)pyridin-3-yl]oxy-5-[(5-

methylpyrazin-2-yl)carbamoyl|phenoxyl-4-hydroxy-butanoate

N
0 9] - l
o} ~
=) N N
HO o

N —
N

o
Potassium carbonate (113 mg, 0.82 mmol) was added to a solution of 3-[6-(azetidine-1-

carbonyl)pyridin-3-yl]oxy-N-(5-methylpyrazin-2-yl)-5 -(2-oxo0xolan-3-yl)oxy-benzamide
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yl ] oxy-benzoate (Internediate 31) (439 ng, 1.0 mol)
was dissolved in THE (6 nL) and nethanol, (2 nL) and
wo dboBiostibum hydr oxi de (1.24 nlL) was added. WatBCT/GB200Z)004018
was then added dropwi se and the resultant sol ution
stirred for 1 hour at roomtenperature. The majority 5
of the organic -solvents were renoved by distillation
under reduced pressure. Thg.agueous residue was
acidified wth 2N hydrochloric acid and extracted wth
ethyl acetate (2x40 nmL). The conbi ned organic
(Inter%hfa@@ﬁ% (A& e VBE Hﬁl‘i’ol)/\fntelﬂla‘x‘i@lt (80 nfL} Qt 0FQ) urdBthib gene Tha 0
(ﬁb ) d evaporated under reduced
1eact1cpr\ewlll|0we¢1 t» wifoloRE m»si yoirred Gt House Thereagimmmixtppg wagitered

throu%,ﬁ ll%m%f%%gﬁ %téyl]agetatfksl%Qgﬁg%trgﬂéﬁ to %fo%@ crudgpﬁ)auct

which3vdsQsédlireétty in the Akt (stage Fihout furtter pmr,lﬁq_a‘&pn 4 98 (t
1H), 6.95 (s, 1H), 7.29 (s, 3H), 7.34 (d, 2H), 7.55
(s, 1H), 8.09 (d, 1H), 8.30 (s, 1H; nfz 411 (MH) +.

Interﬂn@&nﬁfe"@ﬂl & (BetidvRt Nyirbonyl)pyridi 1

I ne- 1- car bonyl ) pyri di n-3-yl Joxy-5-[(3S) - 1-

5-(2- n-3-yl di n-3-yl ] oxy-benzoate 0 -No /
"ON =N 15 A n1xture of nethyl

3- hydroxy-5-[(3S) - t§£§£ yl - 2- xg£éig/olld|n 3-yl]oxy-b

enzoate (I nternmedi N2 nmol )
azetidin-1-yl-(5-br pyr yl)nethanone (CAS no.
845306- 16-3) (531 ny, ), caesium carbonate
(1.956 g, 6 mol) | S(tri phenyl phosphi ne) copper
brom de (CAS no. 09~ 7 -7) (373 ng, 0.4 mmol) in DVA
20 (5 nL) was stirred at 160C for 6 hours. The DVA was
evaporated under reduced pressure and the residue was

3-[6- z%ﬁ&lhé’ exiatb@nwﬁfdn( 530oxyj-hydroketi- wmﬁhﬁpmhn-a@é)ban@mﬂe

Th fi
IE ML TR A SR R
mL, { E’fﬁ&ib%oanmphehﬂgoh@md@az Ak OB ]) i8 Y elyErovs MELFAES Ined under

wat er

dDb 20
areomat -G NS SEASLHOP Y BABIBIINS Dbl comeps aBE BFEu Fgved to
warn{ n@%b&ﬂ ?e%?aﬂ%% atli Md\/ﬁpm ﬁbuTsi"EFHe@oIVeﬂt vdiGeli®fddag @lafodation

S treated dropwi se with
undef teducwdmtgsslgs by thd lr@szcbln@tah aweﬁqdmmmogr&phy opysjlica plyting with

1 i}
e e
(q un%%?_/z%g%«/’:ﬁoﬁg%ﬁolm L 9150%s 3D, 26!381205@11101H) 4.18 (t, 2H), 4.33 (q,
1ED, A B Ok G 430 Gy TR BT R i TET g™ WD 7:36

et Xang 841 (gj VE), a6 sle @1/z 490
&1;!11))1@@6’/(1 qtrgyéoges 1@?&{2% vage : ((g )I\/Hz qs,d1H ez
+

Intermediate 30: 3-[6-(Azetidine-1-carbonyl)pyridin-3-yljoxy-5-[(3S)-1-methyl-2-oxo-

pyrrolidin-3-vljoxy-benzoic acid

0 (0]
O
OH
0]

N

A
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CDC13) 2.10 - 2.24 (m 1H), 2.35 (quintet, 2H), 2.52 -
2.67 (m 1H), 2.93 (s, 3H), 3.34 - 3.56 (m 2H), 3.89
W@ 2008859191 4. 25 (t, 2H), 4.70 (t, 2H), 4.91 (t,PAFB2007/004018
6.99 (s, 1H, 7.32 (s, 1H, 7.35 5 (d, 1H), 7.53 (s,

1H), 8.10 (d, 1H), 8.31 (s, 1H); in/z 426 (MtH)+.

I nternmedi ate 32: .

Azeti di n-1-yl - (5-chl oropyregzi n-2-yl ) met hanone N CI N
N O Oxalyl chloride (1.55 nm, 17.5 mmol), followed by
DMF (2 drops), was added to a m xture 10 of

Meth%l 3C|'76L(9£e%ﬁmea2¢awt)9ﬁﬁda@xm]oﬁyac[(a@)(l @AShyle-oxo-pyrrolidin-3-

oxommpao (t§rmeiase SDASe) B st ritishVetkin FF (G L] and
methel}x%i‘ éfmigél 1N‘nttﬁ£}ntiﬂyai%xidta L 2V RN vk RlcNECTE €SB G Hras then

uced pressure. The residue was taken up DCM
adde(( dlﬁpwnis@ arghitie reguléant sivniéonstirmgg fosil hog;gat@gorﬁ]tﬁgmeragwa The majority

of themr%lertchélolven s ré 146rrf'o egtiby &%ﬁ]fl%rgn%@éh)recﬁggﬁﬁé’ﬁssﬁﬁe The aqueous

Was STTTTe ours e vol atiles
residWeSk & acRIMfBdadthad hydrbeldumeaticparfd%‘fmct‘eem@ﬂaﬁtd:iylthCh'ﬂJate (2x40 mL).

The REPECARSHES SRS NEEarSpLv W (0 o0 BuPe e jed

(MgSthd aﬁ{@év@ 1208 By bédaaéd)@es@ﬁ@ ts @ﬂfcbrtlltlwpr()dﬁ&t mo)s 1@96% ). 'H
brine (50 nl), drledé é filtered and t 206

NMFsd (308 Mz, SivieR. Uhd2 26 frediibe 2%r%§é@pe2H>ﬁ%é5ré§i9&%1H>a

P fl e [ 3H
34§ 3P0 g P 2o H PO PP VP B GIRAR @, 31D,
7.34 g, bany,d. iSh(e er)O&OQ(d (121),%3(;;@ H-E)%n/z AVRED (400 MHZ,
CDC13): 2.35 - 2.42 20 (2H, m), 4.26 (2H, t), 4.67
(2H, t), 8.52 (1H d), 9.09 (1H d): nmfz 198 (MH)+.
IntedidBAt0B Y Mlethyd 3-]6-BaekillneapyarbaiyipyPidiadytinyy-5-4(38¢{lcmethyl-2-

C I;|C_)N~ O To a solution of
0X0- 11

i ne-2-carboxylate (120 ng, 0.70
mml) in a mxture of 925 acetonbtrile (2 nL) and DWF
(1 nm) was added Ilithi €.(295 ngy, 6.95 nmol ).
The suspension was-hgat 60C for 5 mnutes in a
m crowave after which v&“reaction was diluted
with water (10 ni). Saturat edysodi um bi car bonat e

solution (20 nl) add 2008/050101
PCT/ GB2007/ 004018 he aqueous | ayered
extracted with ethyl adlet ale (2x30 nmL). The organic

extracts were discardé& and the aqueous |ayer
A mﬁgﬁrg of ﬁlgthg% Hﬁirﬂx%l (BSBJ}L gjl@c(fﬂo%yin%hdﬁﬁﬂyl]ai@%enzoate
ueous hase was extracte twce with eth){ a}(l:etat(%AS
(Intémecw; 8R$30 nite 2 cunel). weetidar xh(xcRromapyiétin v ijncthanone no.
845306-16-3) (531 mg, 2.2 mmol), caesium carbonate (1.956 g, 6 mmol) and
tris(triphenylphosphine)copper bromide (CAS no. 15709-74-7) (373 mg, 0.4 mmol) in DMA

(5 mL) was stirred at 160°C for 6 hours. The DMA was evaporated under reduced pressure

and the residue was dissolved in water (520 mL) washed with ethyl acetate (3x20 mL). The
aqueous fraction was acidified with 2N hydrochloric acid and extracted with ethyl acetate
(3x100 mL), the combined organic layers were washed with water (2x20 mL) and brine (20
mL), dried (MgSO4) and the solvent removed under reduced pressure. The residue was
dissolved in THF (6 mL) and methanol (3 mL) and was treated dropwise with 2M
(trimethylsilyl)diazomethane in hexane (1.1 mL). The reaction was stirred for 30min then

treated with 1 drop of acetic acid, stirred for another 15 minutes and evaporated to dryness
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wat er (2x20 nL) and brine (10 nL) and dried (MySH4).
The volatiles were renoved under 5 reduced pressure to
wa@tdososhivhe product (68 ng). 1H NVR 6 (400 MHZPCTZDBI®Y/004018
7.20 (1H, br s), 8.72 (111, s), 9.21 - 9.21 (1H m;
mz 157 (MH+. Internediate 34:
Azeti din-1-yl - (5-bronmopyridi n-2-yl)nmethanone Br ON
Y(NNT O 10 Oxalyl chloridg(11.5 nL, 130 mmol) then
DMF (2 drops) were added to a m xture of 5-
bronopyri di ne- 2- carboxylic acid (CAS no. 30766-11-1)
under (réfﬁlcéi ﬁessﬁl?e ’Fl(ljé‘?@@ﬂd)le whs ﬁlMﬂE@by chrondiographyg elutlibg &itirl0;100%

and DCM (300 ni). The mi xtyre was b d
ethyl ateta@avfbemt: to giwerpdord tn roqust (438 Mepnt%) FAMEAS é M\@iz
cocifT fo 1£5P H’}Tﬁ% uﬂﬂ.’ggﬁ% B58S S W emand), @Zﬁ%ﬁgeﬁu 3.56

e was di ssol ved”i

(m, 2H),)3 89/62,8H)d4 ne(th3idy, 60RI(p2HY & A1 &L, 1H).¢9. 9916, BH), & 3ﬁ1ﬁ‘bllﬁ)a 7.35

Vi re added and
(d’”bhzgﬁh& glg%g}pgbgéﬁ(ggﬁ%ﬂ%%#ﬂ¥@%%er§ture for 20
hours. The m xture was concentrated under reduced
pressure and added to the
Intermediafg 32: Azg WS CHRERRH Wi th wat er
(100 ni), flltered mashed IND AM citric acid
solution (50 nlL), satgrated|sodi um bicarbonate
solution (50 nmL) and ' m), dried (MJSOY),
filtered and the solvent 20 renobved under reduced
pressure. The residue was purified by flash

mmﬁ%m& COsBRNY17.6 nithdly) goucmneﬂ by DMF (Xdreps), whs d@ldddtma mixture
of 5- gﬂgegqu(ig ! a-tfgr {ggyélc?a%bf@% ?@rafhé? r]gt[ltét%glgg&lage%t) (é §1 § 14.6
mmoi)Qn BCM’ (4 IﬁL BYdarBoOwas s@&r@d at RT for 2 hours after which time the

hi a- 5 azabl cl 015. 4. 0lundeca- 8, 10, t
volateesawm ssthyed gmler reduogd presserevﬁezf@%}é%‘swelien up DM 0 mL) and

azetil} ggﬂ AP &&{?&%7)0 and %@etl%@ghﬁgtméy@ﬁidﬁ 06 R Rlaed. ghen

neral ng, was added to a
mlxtﬂm Iwas stomed adRT for 72 hours. The Volatlles Were removed under reduced pressure

and 1 gelt%tlf: E]?)ré)rmng- (ﬁ‘dé{;(b%%]é? f%{ gﬁ%»ﬂhg {%ﬁgg Qf¥1le %H@@\R}% %{epgoo

mL)8ittic acid (SheLivisatutate] S)ﬂlun’rlachr‘bmtelssluhom (@ mIFh@démne éﬁi mL),

educed pressur
o e G R e PR e RS By v
puriffalyda8h CR¥IRDerHphy, ehiidg et grgdlern b5 100t atetata s

lsoh@mg;;ggagﬁégheggg%&ﬂ&%& %éd{ I M&%wﬁc'%% élééf éq’vva?r
uRY, bk est Ry 4ld7a8h, 1), 8.52 (1H, ), 9.09 (1H, d); m/z 198 (M+H)".

Intermediate 33: 5S-Chloropyrazine-2-carboxylic acid

N Cl
I ~N
HOW/[ I
N
0]

To a solution of methyl-5-chloropyrazine-2-carboxylate (120 mg, 0.70 mmol) in a mixture of

acetonitrile (2 mL) and DMF (1 mL) was added lithium chloride (295 mg, 6.95 mmol). The

suspension was heated to 160°C for 5 minutes in a microwave after which time the reaction

was diluted with water (10 mL). Saturated sodium bicarbonate solution (20 mL) was added
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chr omat ogr aphy, eluting with 20-50% et hyl acetate in

i sohexane, to afford the product (1.08 g, 58%. 1H
wWORMSO5(1400MHZ, CDC13): 2.79 (s, 3H), 3.75 (t,PCFB2007/004018

4.23 (t, 2H), 6.88 - 6.97 (m 2H), 7.82 - 7.86 (m

1H); rn/z 230 (MH 10 Internedi ate 36:

2,4-Difl uoro-N-(2-hydroxyethyl)-N nethyl -benzenesul f on

amde F F HOS5 p O 2, 4-fluorobenzenesul f onyl

chl oride (CAS no. 13918-92-8) (4.0 g, 19 mmol) in DCM

(10 L) was added slowy to a solution of

| §8at81238 B b)gahio exttctdEbde
and ﬂ%fé%g%n{tjg%gg%%%a&{eggg@uﬁ(yﬁs r%tglt_é(e gﬁcfl3 ution g(a ZlogxrrL at

dlscarﬂﬁ arifitthe aqactsi layer wdjssteditol iFivé avithd Naaidrachlerie gejth The a<)1ue0us
phase eétéapg Wik 1eca r\]ngltr? Gattl%}h étgegat% g)ouléﬂ)r Qﬁ%ﬁécorﬁ?ﬁed@%ﬂﬂl@%shed with

e-extracted into
water (MQnt—e)nd vhhe (mnb) atiﬁCHrtad @eligh 0,)eXbe wddtdesmeere remcarsﬁ agder

h b dried I
e o e b o (AR (b SHELEhERE 720 1t o
400M—|z CDC13): 1.98
s),s')?[(‘fﬂ“%aég-g&@ 1}%@6”,/21 Nswﬁﬂg*( ot %q, A
694- 703(m 2H), 7.89 - 795(m 1H) I ntermedi at e

Dmethanone
- N- et hyl - benz

amde HOq F ~NI 0 F
3- Chl or o- 2, 4- diquor@nzoy\chl ori de (CAS no.
157373-00- 7) (211 ng, n DCM (1 25 nlL) was
added to a stirred sol utilpn o'¥ 2- (et hyl am no) et hanol
(83 nmy, 1.1 nmmol) in a rxture of DCM (1 nmL) and 10%

o T B PRSI, Ty i
bromapyidng-Deirbbyylié abid CAS n'ﬁhﬁ)?b@d 1+layb?r@gv@rﬂemM) in 4M HCl in
kg L 2 AR CEARN TG F pdabi
tempSaBRO R 1B BY@E STNEVAatil€0Ndt Ratbved ihdd rddbpssurfeiahtl ezettoped
with NM?@HSV% 8&?;4;3 Wt@%é?f fv%agn t@%l\/& Esro%#)t A%l%cgnggydr%&b@ndej(g' 14 g,
65.5 gmg o) t?ﬂen tr%tﬂyianﬁn@éﬂrﬁL 18 mmal) Rbre(atided ahflthe mikid® stirred at

| nt er medi at e 38: d
amblgatﬁemwwm 2(hlwurs2 Theaniatuse Wy ¢pesypied anégraeduged/prgssyige an

ethyl acetla%r@&) I%E?added to the residue. The resulting mixture was washed with water
(100 mL), filtered, washed with 1M citric acid solution (50 mL), saturated sodium
bicarbonate solution (50 mL) and brine (50 mL), dried (MgSOa), filtered and the solvent
removed under reduced pressure. The residue was purified by flash chromatography, eluting
with a gradient of 0-40% ethyl acetate in isohexane to afford the product (8.8 g, 65%). m/z
242 (M+H)".

Intermediate 35: 10-Fluo1'0-5-methvl-2-oxa-6k6 -thia-5-azabicyclo[5.4.0]lundeca-8,10,12-

YT
S

/
O/\})

triene 6.6-dioxide
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F O A mxture of

4-f 1l uor o- 2- hydr oxy- N- et hyl - benzam de (I nternedi ate
w@2908(0n180 g, 1.8 nmmol) in fornmal dehyde (37% BO/EBA®7/004018

solution, 2 n.) and formc acid (2 nmL) was refl uxed

for 1 10 hour then poured onto ice. The m xture was
neutralised with sodi um carbonate and extracted into

chl orof orm (3x30 nL). The @gubi ned organics were dried
(MgS™), and evaporated under reduced pressure. The

resi due was purified by fllash chromatography, eluting

SodiuM{ Hyhn&é)cm%@%éz Srdivd maﬁlﬁérat @1) i(T00 rag e xammot)owvaa hfldeddo & lkelution
duct ,

of 2 4(d3ﬂu03cp=|}\l }gi;{m(ygthybyg meély@)- qza%es&l%%a% (élzfteflpa‘i{ Zal'f'%%) 8220 g,
8.0 mlin ﬁﬁn f)gﬂ? gbb')nalf Eanh 'ﬂ{eeiﬁ&ﬁl‘i‘é AtrRd38 48 hours. The solvent was removed

["uor o- oxy- N-nmet hyl -benzamde O HF EH
under @@hdccb]pxsgsuwag:eémmj (308 naL)m/@gtag@i%i g the mixture extracte into ethyl

2- b
acetatg ;%ﬁ;(}ﬁ rngm "81{11%/ )(%e enz egag;g& d&ia %Is%d‘%’r/]m}r%% )nnL’i)_ ahfdd
MgSORe filieag hié@ﬂva‘é&@%teatwnﬂe‘reéﬂufcaf pr2ssu0 T‘lﬂyﬁ wesidue Ives purifie by flash
evapor at ed . under
eSS SO B el B B .0
g, ssﬁt "H’Ngfﬁ 8%400@41&*%&@@) bl @BHYG. 75TRS H)eAes (OTHNESS - 6.97

irre hours and the THE renoved under
(ng2H¢dUEbd7&?@&§&Bem&?ﬁ@(m%@)due was partitioned between

ethyl acetate (80 nmL) and water (80 nlL). The aqueous

nterpifie Y05, LOiG0EH LRI be DERLRIBndiRe

€ uuum med orgarimr c eXUtrac washne
brine (50 25 nlL), dried (MyBQ4) and pevaporated under
reduced pressure. The res“due purified by flash
chr omat ogr aphy, el uting 3L 40% et hyl acetate in
i sohexane, to aff$nﬁ/\he/prgou0' (1.43 g, 65%9. 'H

NVR 6 (CDC13): 3.04 (d, 3%%/‘@ 25 (s, 1H), 6.58 (td,

G MOENC M T C T Vs DT

mL) lv% gcfd%@ gﬂoaﬂ)eto%oldti%ﬁbf ﬁléﬁnb’ﬂhﬁla&nno)ethanol (1.66 mL, 20.7 mmol) in
di ‘oxo- 6- oxa- 2-) b|%% R
DCM @05 n@_})@ﬁdé@% spdgmx_ﬂgydromde so utlon (200 mL) at 0°C. The reaction was

allowddt§ Ovaﬁn ¥d Pogrrytlem crafureand srif¥Ed foY Do Ro@X OFHR\DI M 1aydi ’ﬁ/a@sephrated
oxy- benzoyl o] pyrazol e-1- carboxylate 0.0 o
and th&lddueoud\etexiadtedinto DCM (2x50 mL). The combined organic extracts were

washed with brine (200 mL), dried (MgSOs), filtered and evaporated under reduced pressure
to afford the product (4.7 g, 98%). 'H NMR § (400MHz, CDCl): 1.98 (t, 1H), 2.94 (s, 3H),
3.32 (t, 2H), 3.79 (q, 2H), 6.94 - 7.03 (m, 2H), 7.89 - 7.95 (m, 1H).

Intermediate 37: 3-Chloro-2.4-difluoro-N-(2-hydroxyethyl)-N-methyl-benzamide

3-Chloro-2,4-difluorobenzoylchloride (CAS no. 157373-00-7) (211 mg, 1 mmol) in DCM (1
mL) was added to a stirred solution of 2-(methylamino)ethanol (83 mg, 1.1 mmol) in a
mixture of DCM (1 mL) and 10% sodium hydroxide solution (1 mL) at 0°C. The mixture

was warmed to room temperature and stirred for approximately 4 hours. The two layers were
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HO OGSO 5
1-Chloro-N'N, 2-trinethyl -prop-1-en-1-amne (0.142 nL,

wa 2@3/ommol ) was added to a solution of the  PCT/GB2007/004018
3-[(2, 2-di oxo- 6- oxa- 2- |j
6-t hi abi cycl o[ 5. 4. 0] undeca-7, 9, 11-tri en-9-yl)oxy]-5-[(
3S)-1- nethyl -2-o0xo-pyrrolidin-3-yl]oxy-benzoic acid
(Internedi ate 41) (355 ng,199-8 Mol ) in
di chl oronet hane (10 nL) and stirred at anbient
tenperature for 30 mnutes. tert-Butyl 3 10

SO Ofkadik 14y283v
sepaxa@({&I Aﬁ?@%er %+1§1%ye?%p%bé!ﬂ§g %1%%@%30%@36 me”m Ilgga it 14y2B3vere

wer
001nbmdﬂelde¢ﬁ‘dg$(hé fillecaed mrevanmsecb@ afffgpd t@@pfs)du?fsﬂf%@rwg 61%). 'H

e e, LTRSS LI AR, P o0

washed
728 WiNmatgr (2 x 10 mb), citric acid (1IN, 10 ni),

sat ur at ed sodi um bi car bonate solution (10 nL) and
bri ne (10 m_) drled (ZI\/gSO4) and e aép rat ef nder
Intermediate-38: Sriuaierdmetingd- 0K
chr omat ography on silic A vvlth a gradi ent of
0-100% ethyl acetate i

ane to afford the
product (412 ny, 84%/ (MtH)  Internedi ate 41:
3-[(2, 2- Di oxo- 6- oxa- 2-) 6-

hlab|cyclo[5 4. 0lundeca-7,9,
A mngtgrs AN I4%[{10 -2 -h droxy -N- meth 1- benzamlde (Intermediate 39) (0.30 g, 1.8 mmol)
| -5- % 1- net hy - 0x0-Pyrrolidin-3- vllﬁ % n
in formald;'h)aim (&7‘Kaag)leouNsolqjlo;g21ml@ag @rmgbac%@rf? L) was re uxed Tor
5 X LRl SV 1R sodi bonate and extracted
o P RIS MRSty suon o
into JiRSrbstm 23>GRanlpy r‘]]TBIchhbmecB(-)qglal}lm(Welb drigdaylgS0.), and evaporated

(I'nternmedi ate_42
Wde@‘@é‘&‘ﬁé@ffiﬁlie )@é S(n}‘glhlgi%gy ?U%’f‘“l ss%%vg)ehg ’ ?1}%“%& 10
50% Q%,gl %Er)ate% ﬁisoH&lahélEmAff&@t }odaa an@HM%N ' EONBIRTS J400BE1Z,
added foll wat er resultin
CDCh)»dt Br(e, 3BsS §1 (Sr, Gf@r(d%lfﬂo@ (téetlﬂ)oﬁ?r? ﬁ@rﬂ)@?at ure.
The mejority of the organic solvent was renoved by
distillation, the remai ni ng agueous solution was
Interfnhddite 89 4-FanradiigidipesNwnethvidhenamnidend ext ract ed wit h
ethyl acetate (2 x 30 nL). Thge 5 conbi ned organic

extracts were washed with watler (2 x 20 nL) and brine
(20 nL), dried -~

N
F OH
DMEF (2 drops) was added to a mixture of 4-fluoro-2-hydroxy-benzoic acid (2.0 g, 13 mmol)
and oxalyl chloride (2.85 mL, 32.0 mmol) in THF (15 mL). The reaction was stirred for 2
hours then evaporated under reduced pressure. The residue was dissolved in THF (10 mL)
and added dropwise to 2M methylamine in THF (32 mL) at 0°C. The reaction was stirred at
RT for 72 hours and the THF removed under reduced pressure. The residue was partitioned
between ethyl acetate (80 mL) and water (80 mL). The aqueous layer was further extracted
into ethyl acetate (80 mL) and the combined organic extracts were washed with brine (50
mL), dried (MgSO4) and evaporated under reduced pressure. The residue was purified by
flash chromatography, eluting with 5-40% ethyl acetate in isohexane, to afford the product
(1.43 g, 65%). 'H NMR 8 (CDCls): 3.04 (d, 3H), 6.25 (s, 1H), 6.58 (td, 1H), 6.70 (dd, 1H),
7.34 (dd, 1H), 12.72 (s, 1H); m/z 170 (M+H)",
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(MS™) and the sol vent renpoved under reduced pressure
to afford the product (823 ngy, 95%. 1H NWR 8
w@ 3@8/080d21 VMHz, CDCl 3) 2.13 - 2.26 (m 1H), 2. 3BCFGB2@H3/004018
(m 2H), 2.55 - 2.69 (m 1H), 2.97 (s, 3H), 3.29 -
3.62 (m 4H), 4.22 (t, 2H), 5.00 (t, 1H), 6.72 (s,
1H, 6.79 (d, 1H), 6.87 (s, 1H), 7.28 (s, 1H), 7.58
(s, 1H), 7.86 (d, 1H); mMz448 (M+H+). 10 Internedi ate
42: Met hyl
3-[(2, 2- di oxo0- 6- 0xa- 2-) 6-t hi abi cycl o[ 5. 4. 0] undeca-7, 9,
11-trien-
9 yI)oxyI 5-]

3S)-1 n%thyl 2- 0XQ- erroj|o|

OXO0-pyOXQA-2o0. 43 y¢l10

' t : ng,
aﬂnﬁyﬁﬁuoro 6- oxa- 2- 26- thlablcyclo[5 4. 0] undeca- 8 10,12
triene 2,2-dioxide glnternedbat 3)o(779 ng, 3.6
nmol ) and potaSS|un1ca@bo at H-ﬁg, 6 nmmol) in

acetonitrile (30 sy |r¢bd in2he m crowave at
160C for 5 hours. T s tion §§<evaporated under

reduced pressure, the rgsiodue dissolved in ethyl
acetate (40 nl), v%\s/}*)v‘vith water (2 x 20 nL) and
brine (20 nl), drkﬁzh£§5804) and the solvent 20

renoved under reduc essure. The aqueous phase mas

acidified with 2N HO extracted wth et acetate
1-Chhor @8, N2 trimethy hprdpii-¢nkl -aringr(0.0 22 l20. Oﬁmmca%aramddﬁé iq wlutlon
r ) D I r )
of thgtz)eggg Aé oﬁ]g@gﬁ d@.thfﬂp%gaxg 06 ;‘;‘é%ga z@glgtt}*lglgg:’%)%Qy] .5-[(3S)-1
meth?‘ll-ﬁsm paebolidin-ITyHoX 2 benzpicamdd rﬁa’(thlamﬂlate 141 B5amg, 0.8 mmol) in

onpheast A 2t P G o ang (8.3 1 il i o

amm%aib@ém-:cc%gx%été }'{FA@hh&ﬁSM‘SOMnUhe rgﬁ%l mg.al. |6emtrrob)can(bpyrld1ne
purifie y ash chromat o rap i.lica

(0-13nkn | g mmob rrearp aAdad tbemeaﬁ@ %iefPr B§ foPe J%B olvat was

{ QO ERN YO Reshiuk i@ 1kl np MPcthi Tt ddetafd- (3aam%washed
rﬁm££ﬁﬁﬁk§g%@§?gﬁlg i soh exgng'to afforg t%gyproduct 876

(
with n@a,telﬁep@ 101 LNVEIUS: 6GOAIINHA0 mi) savwrgied 59digm bicarbonate solution

(10 IQLCg gozgl (rmg)l %{b dj(gflggg%cg?@ 8%a'pgu]ated ‘%Sd%j %(dgi:‘redllgpessure The

resid@bDwas udficd bg.fléh chivmatbidaph@.cBGilics, el@hig, with zdgrqdlent;qﬂ)o 100%

ethyllq.q)at’ategp gsgl%e)(agia tolafé)(c’gﬁmﬁp u(:‘%(g %mlgb 294‘%7) ?y% ?53 8? 1’(1;)5)
462 (MtH). 5 Internedi ate 43: 3-f

9- net hyl - 10- oxo- 7- oxa- 9- azabi cv
Inte[m( ediate y4 4h: ¢ ¢ §;é_(_2._,;rD1oxo-6-0xa—2-)fgth(1;ablcvclo?5 ﬁ 0?undeca-7 9.11-trien-9-

vanJl)sO%é’é) Pnleél?@z oo R FolldiR 38X exRyEld did- 3- yI | oxy- ben

&r@*

o= S
N
Methyl 3-[(2,2-dioxo-6-oxa-2-?»6—thiabicyclo[5 4.0Jundeca-7,9,11-trien-9-yDoxy]-5-[(3S)-1~
methyl-2-oxo-pyrrolidin-3-ylJoxy-benzoate (Intermediate 42) (876 mg, 1.9 mmol) was
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O -NIl OH OO 0 Methyl
3-[(4-net hyl - 5- oxo- 2- oxa- 4- azabi cycl o[ 4. 4. 0] deca-6, 8,1
W@2a08i080100- yl ) oxy] -5-[(3 S) - 1- PCT/GB2007/004018

met hyl - 2- oxo- pyrrolidin-3-yl]oxy-benzoate

(Internmediate 44) (232 ng, 0.54 mvol) was 10

di ssolved in THE (6 nlL) and nethanol (2 nL) and

['ithium hydroxide (1N, 0.-p30L) was added fol |l owed by

water (10 nmL), the resulting m xture was stirred for

16 hours at room tenperature. The mpjority of the
dlssol@dgﬁlm}g: A8 I¥©Hnd WaShah 6B VEIC) 4 Lﬁ@HﬁQNaQBomLma;keadded followed

reduced %ressure The renalndg wgﬁ}fllter ture. The
by watee () Ly d The respting ml%fhremsrﬁ}HP £411 torhonrs i Fopm fqmperatur

majoriﬁléf ?ﬂ)gﬁz dﬁ)’f B GhE Fnidve ?tdkh‘ﬁhlatﬂﬁmeft@tﬁméﬁnﬂg ﬁ{ﬁecﬂis)solutlon

organi c extracts were washed wi t
was filteied then2ackdiged with 2NoHChend exragieyl withy ¢thy] acRigesh4)> é‘halm The

combl%/ﬁ%o%agggg%{tgmqﬁ %s];e%%%%g;ege 1§gwa’%§ (i% j.(( %(pl%L%d %a{% 5120]IE!L), dried
(Mgs%a)Gﬁld( 1113 siné')lb refo98d (Bder IBuced pOSsurs to 3fprd Be IPoducB(H8 meg,

5% BORYE, 5 (IOP.078 A COCRIFT3 206 (b, 1H 554 5 Sys el 280, 2.55 -

2.69 (@é‘hﬁ{)rz %}‘3%&( ?H) 13'“99 31152 (Iﬂlaaﬂ)thbH() 21805 bt I IR iR 6, K, 6.79

-5-0x0-2-o0xa-4-azabi cvclo.f 4.4.01
(, 1}36@&7 &, 8HY,0-28r(s, ew,) 758 (s, 1H), 7.86 (d, 1H), miz 448 (M+H).

9-yl)oxyl -5-[(3S)-1-net hyl - 2- oxo-pyrrolidin-3-yl]oxy-b

enzoate a 0 -Ny-(~A 0 /N ~0 ) :D O 0 WD 2008/ 050101
InterEn@ﬂ'YafBZQOMﬁﬂxﬂlOl 2.2-di0%o- 0 € ethi plundeca-7.9,11-trien-

9ovl 3- héc

9-f|uoro-4-nethy|-2-oma-4-azab
- trien-5-one (CAS no.

QM{B&%IdIn 3-yl]oxy-b
1),

yclo[4.4.0]deca-6,8,10
&) (200 ng, 11 mmol)

and potassi um car bonat e (2 g, 2 nmol) in
acetonitrile (20 nmL) was heafed in a mcrowave at 160C
for 12 hours. The 5 m xt e ®as evaporated and the

resi due partitioned b& we et hyl acetate (40 nL) and

water (40 nL). The ofganic phase was separated,
washed with water (10 YlL),and brine (20 niL), dried
(MySX) and evaporated. The aqueous phase was

A Bfgbfisgd rh@thﬂH ﬁ-hydrbiy 245{3swdmmmzsamocpwmnldmeseylﬂw@@zoate

(Inteiperias 8 (T Db D1y PO r 2 5-aBE s A HRfees. 10,12
triend 29-dIbdide AnkétheaMBsSE¥h) (72916hg e 8RANEY 86U pothgium carbonate (828 mg,
6 mmol) in acetonitrile (30 mL) was stirred in the microwave at 160°C for 5 hours. The
solution was evaporated under reduced pressure, the residue dissolved in ethyl acetate
(40 mL), washed with water (2 x 20 mL) and brine (20 mL), dried (MgSO) and the solvent
removed under reduced pressure. The aqueous phase was acidified with 2N HCIl extracted
with ethyl acetate (2 x 30 mL), washed with water (2 x 20 mL) and brine (20 mL), dried
(MgS0y), and evaporated under reduced pressure. The residue from the second extraction
was dissolved in THF (2 mL) and methanol (1 mL) and treated with 2M TMS diazomethane
(0.22 mL), stirred for 30 minutes then evaporated. The resulting residue was combined with
that from the initial extraction and purified by flash chromatography on silica eluting with 0-
4% methanol in DCM and further purified by flash chromatography on silica eluting with 50-
100% ethyl acetate in isohexane to afford the product (876 mg, 63%). 'H NMR & (300 MHz,
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10 residue was dissolved in THE (2 nL) and nethanol (1

m.) and treated with 2M TM5- di azonet hane (0. 14 nl)
wariososdof or 30 minutes. The m xture was evapoPEl/6B2@Na04018

the residue conbined with that fromthe initia

extraction and purified by flash chromatography on

silica eluting wwth O to 100% et hyl acetate in

i sohexane to afford the prgeguct (232 ng, 54% . 1H NWR
6 (300 MHz, CDC13) 2.10 - 2.25 (m 1H), 2.53 - 2.66

(m 1H), 2.93 (s, 3H), 3.09 (s, 15 3H), 3.32 - 3.58
CDCl%izgl% 22';97 %1@19,6 158 - 3B (mAr912.62 . 25 m, BEL 2.9, 32H)3.30 - 3.56

.72 (d, 1 6. 97 ,_ 1H) ., . )
(m, 4HDp 9015, 53D)( 424 MHL%-%@E%D, GYp (s, M(-Ii 648531( kﬁ)ﬁf‘%o(@a 1H), 7.35

ha TH); miz 462 (MAHD).
(&1H%2%§%gﬁ§ifzs}§ggggﬁggl)p§razpn-2-yl]oxy-5-1(38)-1-neth
yl -2-o0x0- pyrrolidin-3-yl]oxy-benzoic acid OO Ol H
Q Eobé!tb-azabi_c glo 4.0 df:ca_- 4.11-trien-4-

yDox¥h5-A3 St ek hyl-2o0m~ - olifin-diviloSv-bedoixacidbenz oat e
(I'nternediate 46) (772 _ny, 1.86 mmwl) was dissolved in
THE (9 nL) and nethan%l (§ nm.) dnd Iithium hydroxide
solution (1IN, 2.2 nl)y fedyt obHowed by water (25
m.). The resulting mXx e Wa tirred for 1 hour at
room t enper at ure. Theonajorit of 25 the organic

sol vent was renoved by ¢ ation under reduced
gueous sol uti on was

pressure. The remai R
; ate (10 nL) then acidified

extracted with ethyl
with 2N citric acid a@nd re-extracted with ethyl

acetate (5 x 25 nli), ihe_conbined organi c extracts
Methyker &-[(#esbibyl-5-wiko-B-oxaderaliialond.3.0kdede-bsSi 19eitiepd-yhoyyl-5-[(38)-1-

| ed d t t t
meth e by S a0 A5 etk 1) (032 Rl @ Blmiflh was
dissoNVIR i6 TEBO(S MHY anCREHBNOR(2UBL) aiRl Hthiyomhydidxide X155 0.65 mL) was
adde%2 rﬁgllgoz\;(_q;{] by}ﬂl;pg@r %{(? r%idp,'gt?é -7%%&% gtr:li:)[(7 gv‘a§ 63%6% zc’)rs%_gl(?u%s 2Broom
tempdrafife. (Bhe thifbrity ¢F tBorgsnic ddthent &abin{oved bifeyaporiipn 40der reduced

(MrH+) . 5 Internedi ate 46:

pressiis; STRGIFSREAURPE CHe HHTEH FPYITHS 1P § ik e rostipr oy The
mixtl%g l&?aﬁ{eﬁ&&qécp%{tﬁ Qilyfb&tads ¥ & B% Wb naRaotbiAe® orgdlid2xtraék were
washed with water (2 x 20 mL), brine (20 mL), dried (MgSO4) and evaporated to afford the
product (209 mg, 95%). ' NMR § (300 MHz, CDCls) 2.12 - 2.24 (m, 1H), 2.54 - 2.68 (m,
1H), 2.96 (s, 3H), 3.08 (s, 3H), 3.35 - 3.58 (m, 2H), 4.98 (t, 1H), 5.13 (s, 2H), 6.47 (s, 1H),
6.69 (d, 1H), 6.89 (s, 1H), 7.30 (s, 1H), 7.54 (s, 1H), 7.88 (d, 1H); m/z 413 (M+H".

Intermediate 44: Methyl 3-[(4-methyl-5-0x0-2-0xa-4-azabicyclo [4.4.0]deca~6,8,10-trien-

9-yoxy]-5-[(3S)-1-methyl-2-oxo-pyrrolidin-3-yljoxy-benzoate
0 O
O
SOR
_N
o}
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O A m xture of nethyl
3- hydroxy-5-[(3S)-1-net hyl - 2- oxo-pyrrolidin-3-yl]oxy-b
werwsasEol (I nternmediate 8) (530 ng, 2 Mol ), PCT/GB2007/004018

5-chl oro- N, N- di et hyl - pyr azi ne- 2- car boxam de (CAS 10
no. 915949-00-7) (446 ng, 2.4 mol) and potassi um
carbonate (552 ng, 4 mmol) in acetonitrile (15 nm) was
stirred at 120C for 2 houwrgs-The m xture was
evaporated and the residue dissolved in ethyl acetate
(30 nmL), washed with water (2 x 10 nL) and brine (20

A nfbthre  GF ﬁt@th?ri\/g S@YliroRc- Wﬂoﬂhaﬂh?m oﬂ'dilpymﬂﬁindﬁlql]\oﬁﬁbenzoate

urified b | ash chromat ogr a on silica
(Intermadints ) (B AB0hm B0y P THoE Srs T2 e re e d G  ddity s 10-

tr1en—%F%_%g%Zx‘&)t 9%1?7’?1 -3 ?f(ﬁﬁm M Zmmbh #ESpdtidsidm carbonate (276 g,

ests: e bi ol ogi cal effects of th
2 mmok)npcnqetdmtrde (ROmba) Iveas (hepteddy ahmicresavepti 1p0¢h dor 12 hours. The

mlxtuéecwﬁl?\{aygrggg)ﬁnd ifelidde Eﬁéﬁfdﬁ%& oo bt‘ﬁ?rf %eéfézM@%L)cand water

reconbi hant ™ human pancr eat
(40 m[masme @fbahie phasecuiratepagted) Washad Rvitanwaterl (16 mlé an?liﬂvém@ 42QmL),

product fornation be det.erm g
ariea RSBS54, el P TR ot R AR ) o e 2N
hydrRAGiTBeRWxkAded B8th dittyl@8dtatt 1T k8BS THe donftinaadf organic extracts
optical density at 340nm (Brockl ehurst et al (D abetes

were muf;d 68 v2Er335-29/mL) brine CHvab shiice (MeSR-bInd BYRpeiHds The
ot SROPRIRAMSL ud 1o BB Lfnd pRapleapUcEic ph TS

I'ehurst et al
diazofletiabe (et R0P4tirrddFor 5(35111514&) Thmlz’@&swmgq_rated and the residue

= L R e L

elutnfgomﬁ’l@rtggo@f/ohdtm abAMe N isohexalibey KB tiesmagudt sz.“az mg, 54%). 'H
manua enc t rat e n

NME, S¢HROMIHn E DR i Gt 110 ei8 b (et I Gk s 309

3H), %ﬁktze a. ﬁsagﬁa&t)f 8do V84, 51 (tML A 581 7V nzmwﬁ l$$l(§191LB 6.72 (d, 1H),

‘Ascent spectrop otorreter @KH4 assay is
6.97 éaa 1B), duBdd el d7- ém ba). Ht93z£§,slat9 &% aWctﬂq}rmu of
reconbi nant human pancreatic GLK. The GLK activity is
nmeasured at 10 mnutes after the |n|t|at|on of the

gﬁgl HA do nat cont ain GLKRP Corrpounds of the
L @li%% a have an activating activity for

gl ucoki nase with an E 0 of le§s than about 20M such
as | ess than about SI\LL t han about 1M 10
such as | ess than 500n s |l ess than about

100nM Exanples 1 to 32 ac I vat ed gl ucoki nase in the
GKH1 and/or GHK4 vari a\nté“ the assay with EC50
val ues as shown bel OV\P' N

o)

The methyl 3-[5-(dimethylcarbamoyl)pyrazin-2-ylJoxy-5-[(3 S)-1-methyl-2-oxo-pyrrolidin-3-
ylJoxy-benzoate (Intermediate 46) (772 mg, 1.86 mmol) was dissolved in THF (9 mL) and
methanol (3 mL) and lithium hydroxide solution (1N, 2.2 mL) was added followed by water
(25 mL). The resulting mixture was stirred for 1 hour at room temperature. The majority of
the organic solvent was removed by distillation under reduced pressure. The remaining
aqueous solution was extracted with ethyl acetate (10 mL) then acidified with 2N citric acid
and re-extracted with ethyl acetate (5 x 25 mL), the combined organic extracts were washed

with water (10 mL) and brine (20 mL), dried (MgSOu) and evaporated to afford the product
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Tabl e A Exanpl e Nunber GKH1 EC50 Value (M GKH4 EC50
Value (M 1 0.09 0.30 2 3.9330.29 4 18.31 5 0.15
wW@2@80%107 0.57 8 0.19 9 0.12 10 0.26 11 OPAWGB2®1/004018
12 0.30 0.43 13 0.43 0.17 14 0.08 15 0.10 0.35 16
0.31 17 0.60 WO 2008/050101 PCT/ GB2007/004018 -108
18 3.34 7.23 19 0.59 20 0.42 0.90 21 0.21 1.11 22

2.37 6.61 23 0.05 0.22 .3460.15 0.57 25 0.03 0.04
26 0.39 27 0.66 28 0.57 29 0.10

(716 mg, 96%). 'H NMR 5 (300 MHz, CDCl;) 2.13 - 2.27 (m, 1H), 2.55 - 2.69 (m, 1H), 2.96
(s, 3H), 3.17 (d, 6H), 3.35 - 3.58 (m, 2H), 4.98 (t, 1H), 7.10 (s, 1H), 7.45 (s, 1H), 7.63 (s, 1H),
8.36 (s, 1H), 8.53 (s, 1H); m/z 401 (M+H).

Intermediate 46: Methyl 3-[5-( dimethylecarbamovyl)pyrazin-2-yljoxy-5-[(3S)-1-methyl-2-

oxo-pyrrolidin-3-vl]oxy-benzoate

0] 0O
_ &OQ/LO/
N (@]

\ N
/N\”)\¢N

0

A mixture of methyl 3-hydroxy-5-[(3 S)-1-methyl-2-oxo-pyrrolidin-3-ylJoxy-benzoate
(Intermediate 8) (530 mg, 2 mmol), 5-chloro-N,N-dimethyl-pyrazine-2-carboxamide (CAS
no. 915949-00-7) (446 mg, 2.4 mmol) and potassium carbonate (552 mg, 4 mmol) in
acetonitrile (15 mL) was stirred at 120°C for 2 hours. The mixture was evaporated and the
residue dissolved in ethyl acetate (30 mL), washed with water (2 x 10 mL) and brine (20 mL),
dried (MgSO,) and evaporated. The residue was purified by flash chromatography on silica
eluting with 50 to 100% ethyl acetate in isohexane to afford the product (772 mg, 93%). m/z
415 (M+HY).

BIOLOGICAL

Tests:

The biological effects of the compounds of formula (I) may be tested in the following way:

(1) Enzymatic activity

Enzymatic activity of recombinant human pancreatic GLK may be measured by
incubating GLK, ATP and glucose. The rate of product formation may be determined by
coupling the assay to a G-6-P dehydrogenase, NADP/NADPH system and measuring the
linear increase with time of optical density at 340nm (Brocklehurst et al (Diabetes 2004, 53,
535-541 ). 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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30 0.06 31 1.08 32 0.06 Production of reconbi nant
GLK and GLKRP: Human GLK and GLKRP cDNA was obt ai ned
wWh00RCR16r om hunman pancreatic and 5 hepati ¢ nRNAI/GB2007/004018

respectively, using established techni ques descri bed

in Sanbrook J, Fritsch EF & Maniatis T, 1989. PCR
prinmers were designed according to the GLK and GLKRP

cDNA sequences shown in_Tgnizawa et al., Proc Natl

Acad Sci 1991 Aug 15;88(16):7294-7 1991 and Bont hron,
D.T. et al 1994 (later corrected in and Warner, J.P.

8bn@ br bot]YBITR JRMAHE of thbAS5y AGHHA (aB) GKI4, 6%89red tliBst the

oning in Bluescript Il vectors K and GIWKRP c DNA
compqyds of HadYy emriPIE.Th‘?:Q%iHlL?é?aﬁ ¢ %@ﬁ{ﬁ‘&ﬁhﬁp -top rate assay using 60
nmol/i%ﬂ@&fn?cfiﬁ%tt b8 ﬂa'i_‘lm%aticc@LK trha 03 KOs oIty eilSis\Wedasured over a 5
gen

erally carried out by el ectroporation. 400 ni.
minute stindomessing a MuttiskasAppmapestrophatameien ) Thed R atswn isia)

L-Drogh iR RARRHIRILBE GLK. The GLK
auton}g@?/e&’%{#f %&%ﬁﬂpﬁgﬂﬁgg\?g@?lg by centrif ugat i on gt ,
activigf, i® ﬁ&gsur%a'm 10 ebilngeswefree thaastigibntofitleeaspay dngeleglon dilmer Envision

ej ani se er uspended .i Dyl 10% gl ycerol and
SpeCt@Pf&?t@Beﬁeﬁ %ﬁ?‘g GB¢ 9@?4 qso%’&.coch?ué g%l‘l%%l)'m Xes were _
d 8}‘0%{ Zg%witMnMnkibﬁ @@feﬁx(l)ly hseafr émliirmhgrabﬁwp@r glgcokinase with
: pore size). of . c were .incuba
an B pHeFTEMADOR SUN LIS A% P e VDR 1958 SR AP g
such 54 1B4E 400nRE, 6dM 23 1684 BGH ARRIOT GEnMON Bxbivples €S0 3 Dantivatbén

pul sed usi ggba Gene Pul ser TM appar at us S@E%OR?‘{C% at
glucoBingievirthe GEBG rrd/oreEkdraramnpkhyassay wih ECse¥pluss af ShoyRy
belov@uppl enmented with tetracyline at 10i ng/nL or

anpicillin at 100ng/ mL.. Expression 10 GLK was
TableXpressed fromthe vector pTB375NBSE in E.coli BL21

eeltt-s——productng Thy vt ote el Nl GV

Exagiplp @“Pﬁ’g‘i nmredi a g@i@?&&%‘#k%@ he l\l-&tlé(;l? mEn%?I e

1 nethionine. Alternaiggvel y, another suijfabBbe vector is
pET21(+) DNA,__Novagen, Cat nunber —697/p3—The—6-Hrs

2 tag was used to al B purification of the reconbi nant

3 prot ermonm a cotu packed W th 0.29
nickel-nitrilotriacetic acid agarose purchased from

4 Qagen (cat no 30250). 15 GLKRP was expit&3ked fromthe
vector—pFEAG-EFC{HBt—Ketdak)—tn—E—cohi ﬁu.lgl teltTs;
produci ng a reconfli nant protein-contai hing a

6 Cctermnal FLAG tdg. The protein was 0.19

7 0.57

g 0.19

9 0.12

10 0.26

11 0.14 0.31

12 0.30 0.43

13 0.43 0.17

14 0.08

15 0.10 0.35

16 0.31

17 0.60
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purified initially by DEAE Sepharose ion exchange
followed by utilisation of the FLAGtag for fina
we@eoosfosmat i on on an M2 anti - FLAG i mmunoaf f i ni t pCT/GB2O/004018
purchased from Sigma- Aldrich (cat no. A1205). 20 (2)
Oral ducose Tol erance Test (OGIT) Oral gl ucose
tol erance tests (G J Coope et al, British Journal of
Phar macol ogy, (2006) 14910828-335) may be perforned
on consci ous Zucker obese fa/fa rats (age 12-13 weeks
or older) fed a high fat diet (45 %kcal fat) for at

animls are fa t for 2 hr\llro hof are

1g Teast two weeks pnizr to experinentat| @23 The 25
gtgd
t

oCT UTr T I Ot
19 experinments. A tegst conpound or a veh g g gi ven

o orarty 120 mnures, pefore oral adn1n|>0@et|on of a
gl ucose solutionlat a dose of 2 g/kg ‘body weight-

21 Blood glucose |evél3l are measured u5|nélé Accucheck

ghueoreter—fromt bred—sanptes takggar different
27 ;23 g
time points beforlg"and after adm nistration of glucose

23 (trme course of |eQosrinutes). A tinme ¢@22e of the

bl ood gl ucose | eviels s generated—andtthe

24 area-under-the 30 Ghtve (AUC) for 120 %t es

55 cal culated (The Tfgg3 of gl ucose adm nijgigsat i on bei ng
tine zero). Percent reduction in glugose excursioh—+s

26 determ ned using the AUC in the vehi cl|®-¥ont r ol group

as—zefreo—perecent—reduction WO 200870500
27 pCT/ GB2007/ 004018| -110 3) d ucoki nasd activatar

78 efficacy in free feeding obese nale ZUdk®F fatty rats

The al ucose In\Anr hﬂ offl cacy af o nl N
Y + We

T—oTaCy Ul o YT AI i frase Was
29 assessed by neasuf |ng free feeding bllo gjglucose

30 tevel s T obese nmale Zucker fatty rats @mes fol |l ows.

Rats were received fromthe 5 Acrrnz%m%;%¢#€@g;ng______
31 unit at 9 weeks of age and allowed to ac® i matise to a

7 reverse—tHght—cycle(0900-2100 dark phiaggg for 3

weeks. On the study day the aninmals were split inta

two groups: vehicle group contains 10 animals and a
single test group contains 8 aninals; for each
additional test group the control group size was

Emdﬁﬂ&h%?&%&nﬁﬁm%(ﬁﬂ(ﬂﬂi@LKRmtnalS were orally dosed, at
a vol ume of Smlﬁéh at 0800 % }ﬁﬁﬁ 0 entec g nd
t hléura@nr@L}Swaé@)L PPN AT |°Etamd Y G5By OB AH PR B
ol i rSambeook I 2jisch EF
iSRSt o ot 3
& Mmeetw B 1989 cRCR ariplets Ware d@sméd pegordingiofhaFHK gNA
sequfrgﬁ%%log/tn %aﬁzﬁsacéjt ?h%c 59& SC1M9§§ U T8RBE 6YWeTH-7 1991

ime~zero lately prior to dosing),
and Borflcon) LT, 2t/ 199 (latér, cofagtedin, and WaraendJ B af. M ampx @esiome.

Sanpl es _at 12h and 24h tinme points were only
199%%&%ﬂ&?§£§ﬁggggient ef fi cacy had been observed at the
8 15 hour tinme point. REFERENCES

Cloning in Bluescript Il vectors

GLK and GLKRP cDNA was cloned in E. coli using pBluescript II.

Transformations

E. Coli transformations were generally carried out by electroporation. 400 mL

cultures of strains DH5a or BL21(DE3) were grown in L-broth to an OD 600 of 0.5 and



10

15

20

25

30
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P., Zouali, H, Vionnet, N, Velho, G, Vaxillaire,

M, Sun, F., Lesage, S., Stoffel, M, Takeda, J. and

Passa, P. (1993) New Engl and Journal of Medicine 328,

697- 702 4 Bell, G 1., Pihgs, S. J., Weber, I. T.

and Pol onsky, K. S. (1996) Annual Review of 25

Physi ol ogy 58, 171-86 5 Vel ho, G, Petersen, K F.

harvep i 9§ %Htlnfugg%on df'@@@ Phe ddlls wBRIWHRH twhde ik ice- cBlth/éime
cine, uel , P. and Shul na

water, 1@%):11@6@11 hlaL 1@% giwqﬁq%@ad stoppgldn aliqyetsi b n/ 03@ ngftl%meifs were
desal%d eutSItné it ip .ne A" IIC%M m‘%ﬁ IQQ%%R.OO%%@S%%%’Z%)O ’4%&[: of cells were

est a- noz
inculBteJd&@al_alrrﬂy oigatidagsaor Iﬂas,mlﬂ/m}fm (5]0) h:,e fod 10Aninushk iIDQ ZxmC. ,

Mat schi nsk F.. M and  Barbe 2002 et
clectmporafome e AT 0E BaBLoe ?B’G%ff "& %@‘ aak
0. 51(@193’ QﬁOrﬁF LTranm%QﬁmNellé selec\ﬁ&h bl?ﬂfa%& suM)lém@ntE’d w1tE|tétﬁE§q1ne at

ley, P.,
1mn§hﬂ0¥amp@ﬂhnahﬁﬂmgégg : Nhgnuson NlA Mat schi nsky,

and Hattersley, AT : D abet es 52: 2433- 2440 7
G aser B., Kesavan, P., Fbynan, M, Davis, E.
Eﬁﬂﬁ”&ﬁta A, Buchs, A, Stanley, C A, 5 Thornton

er mut t ., Mat schi . l.d )

& Ok SRt BRI GRSt L S mging o
recmﬁblﬁa{t@roteln chntainibigiaes Hertag amedRatlgladjaként ¥ the Naipswioslt ,
methipnis; M1V RoRieR SR 195t Rl DI Na gt CRPRSnber
697795 0?9@6 Bhis tle:tg was use@Q@hﬂ&h Blirifid3tioref th@ﬂ:l@bﬁﬁmalﬁ prdtein on a column

Fanel , Stephan, Z., 10 Gunther, Kal ek

packggl wih alcb@lnﬁ@qlcrtyacesc agig @@%Eysemugpé\é%eéﬁ%@ag%@ab@ 30g>0).
Shspkae VMS e P(E)IQSQSEH @romQhe Vé:c‘tﬂr p@h@ C'I(C (Iqu{JdQIEDa 1n_'E_ coli-BL21

D xon,

cellngchmm reppmbinan peptein e@rrtm%@g @rC-teptmn@f Pp I(@@G%B) T[bie@m?@lé gvas
I ,
pucfgho e DEAE Tob8eye o bl b DilaiRep PR TLAC g

for fd derficatibn Gic ireNQewmti LA anumdaéithiSteatves michasesl fram Sigma-
9 7225 512 Seoane J., Barbera, A,
fﬂm#%ﬁgﬁﬁﬁuﬁﬁgﬁ S., Newgard, C. B. and Quinovart, J.

J. (1999) Journal of Biological Chemistry 274,
31833-8 13 More ... bavis, S. N, Mann, S L. and
erapce kst ) Di abetes Care
Oral glucose tolerance tests (G.J Coope et al, British Journal of Pharmacology, (2006)

149, 328-335) may be performed on conscious Zucker obese fa/fa rats (age 12-13 weeks or
older) fed a high fat diet (45 % kcal fat) for at least two weeks prior to experimentation. The
animals are fasted for 2 hours before use for experiments. A test compound or a vehicle is
given orally 120 minutes before oral administration of a glucose solution at a dose of 2 g/kg
body weight. Blood glucose levels are measured using a Accucheck glucometer from tail bled
samples taken at different time points before and after administration of glucose (time course
of 60 minutes). A time curve of the blood glucose levels is generated and the area-under-the-
curve (AUC) for 120 minutes calculated (the time of glucose administration being time zero).
Percent reduction in glucose excursion is determined using the AUC in the vehicle-control

group as zero percent reduction.
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24, 1882-7 14 Alvarez, E., Roncero, |., Chowen, J. A,
Vazquez, P. and Bl azquez, E. (2002) Journal of 20
wolkesostiern stry 80, 45-53 15 Lynch, R M, Tonp&i/G82007/004018

S., Brooks, H L., Dunn-Meynell, A A and Levin, B.
E. (2000) D abetes 49, 693-700 16 Roncero, |I.,

Al varez, E., Vazquez, P. and Bl azquez, E. (2000)
Journal of Neurochem stryy¢s. 1848-57 25 17 Yang, X
J., Kow, L. M, Funabashi, T. and Mbbs, C V. (1999)
D abetes 48, 1763 1772 18 Schuit, F. C., Huypens, P.,
Hei nberg, H and Pi peleers, D. G (2001) D abetes 50,
1- 11 19 LeV|n B. E. (2001) I nternational Journal of
pikdriaba/achifatos effiphayrin firee feding @besg malefuckes fAitpats £,

e RS Bepbe IS )l PR 80 P o oSS

bloodvgibhﬁe le€els ¥h obdsomalel Zuckér fattydradéas @QIIO)WS Rats(v@@@ﬂ_e):elved from the

Astra'%e ikt g?qggﬁg glrg]ri]% %gffﬁ@kl:s)h 3! o'n%%%lgyvacg fﬁ(j. ihdlRe 9(%’ reverse light
cycle?@%(ﬂﬂﬂ@ﬁﬂ@&é@@&or 3 Wdcks 2 Dnltigvdtidy dy tike anidi Wefﬁpheﬂnto two

A. and Routh, V. H (19 rican J
grou%y%}}“éF By Sopaing] § primgls a égaéﬁgﬁew igup prtaisy f*wmak% for each

addlt‘l%nal t@t QRRIp:theVeonkol gljeﬁi}g Sk w§~} inBeasd By Q‘%ﬁfnﬂﬂﬂ Aanals were orally
‘ &A Nat ure 390, 5 24 Spansvm ck,
ose

at AVOluMe (o8 hiifiss, at 8300 (wzout mwr‘tp enftpringr{ae gk P%%S@) Wﬁthl Vfﬂncle
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Bloodl 48168 26 meelwrnd figm o] Opl Gepdiskprick sarkple fioth tbgtwiwswél l,

detergnne%gp%) 9[?(%2heB ré%k&cl?e%&ﬁt%nél\/% ?rr:r%gii %&rezt%lieéggg ngr o rﬁle

immédselgpeior 3DsingHB-5h]1 0h, 300312 8h ,Rhysh, 12h ad 24hBbeteafier.PSarfples at

the 1§g gnc?;m %g m}}'\l/iils @%Sn]l}%?a%%‘é’%ﬁ&g%m{e%cazpﬁéé8'6 o%se“'rggd at the 8
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rog atomin - position relative to the am de

rGlhsqubﬂédzsavamEc ihletyimen NLnBavis, Fat Cuestaed., Bridhso pe.i tandass §- A,

rt n t

TBE 5 e Bt N WRMASA RGN sl HERFECTE (108 New
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ere yat er b t

el o et oPiot Yok hapitat e PR Eppap ke 8. L.
?W)itﬂogﬁ?ﬁe &Mﬁwmﬁélfhzmlﬁgﬂeﬁ f3r o\rAnhRe R| ng Ais
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HET-5 is a 4-, 5- or 6-nenbered, C or N Iinked
heterocyclyl ring containing 1, 2, 3 or 4 heteroatons

w0 paspsndent |y selected fromO, N and S, wher eP@I/&B2007/004018

22

23

24
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33
34

-CH2- group can optionally be replaced by a -C(O - ,
and wherein a sul phur atomin the heterocyclic ring
may optionally 25 be oxidised to a S(O or S(O 2
group; which ring is optiomally substituted on an
avai | abl e carbon or nitrogen atomby 1 or 2
(1-40) al kyl substituents; R5 is hydrogen or
(Lo ok Kipln- VS0 8/ 35 HOLoRE. EB200P) AeiL Joudnblef
ofr R4 and R5 together with the nitrogen atomto which
Phesiolage2 H#y RAEHed forma 4 to 7 nembered saturated or
%gaﬁskafi‘éﬂ . WAL N AL G@lroﬁﬁlt O CY.6ka, SIbNGd AxRtdr@Ml 1L.Y(1997)

ntaining 1 of 2 further hét ef oat ons (in addition to
tl‘fvelrbBMﬁﬁQ-SN atom independently selected fromO, N

b 2000

Repicka iy i b & e o R0 OB TR L. 000)
tI\MureNegromynoeﬁtViﬂn&I ly be oxidised to a S(O or S(0)2

JRIE Bl Bt By 1121 Sl KR R 85

I NFan 8NEe Gokdk, ;EeKedeIdmfnr-MByIRﬂi AaAd(1698)draiaR caceast 808] 317-9

nitrogen atomb bstl el.e ro X
HARITRE. EoBet e i #H et"?%‘gé‘n ASE588) bR SRl 539%93'
200 attached form a 6 10 menbered 10 bicyclic
saturated or partially unsaturated hete Iélfy# 89’365 77
dqu;m;@octeenumnwshfomt e F1950) iorpighel B sihioey T

0 MbEeiald Bhlrm T.QIIB3pLife
aﬂﬁﬁ%&é |oh k%e?EeAmﬁgggagg%{ab?g- C(O-; which ri %g |2
opti¢roesadq, 94@&%t|tut ed on an avail abl e carbon by 1

S b Sf? g\, ?’1 1 1m8 ﬁC}l %dSakaitg I’Ft 92 Metab'dﬁ%]rﬁ y(':hrﬁéh‘i' @E‘J{&rlrrféﬁtal

rogen atom
|mje,56mdent |y seI ect ed from (1 4C) al kyI haI 0,

h%dr Oxgl( %}W %%) g%/ |S Al a]f (51] (%Eﬂﬁ_a%%%f?’gﬁil/?%) Physiology &

(éeﬁ(;)oalz,kydlgmono(l 4C) al kyI and

1 4C) al kyl 1-4C)al k tI
s reeaééaw%gﬁ?‘fgﬁ‘ &1 e 2B SCR ARy POt
( Hra 9%@&1&2% #aok M. A 13 B 1aCkath. S(F@b 9994)%)):366@1_ 3654.
am no al kyI 1-4C) al k)él am no(/ C)al kyl and di (1
Bem@)laleylda@ﬁlbb&li M Pathetes 20 %e? ed from
4@%%@% T n ﬁié%‘gér Lefﬁs ¢ ﬁo%GWKH}’&%I@WYBryef Ash M.,

1-40) al kyl am nocar ong/
(Boy,@)a/[ 1) WMme l\@,l, Klef&c‘yal ISrlieaat, ,280 Issue 5498, 1959-1962 (8
§4C al 5& (1-4C) al kyl, hydroxy(1-4C) al kyl and
@al kyl; RO is selected from (1-4CQ) al kyl,
C(O)(l 4C) al kyl, am nocar bonyl, (1 25
4C) al kyl am nocar bonyl, di (1-4C)al kyl am nocar bonyl ,
(1-4C) al koxy(1-4C)al kyl, hydroxy(1-
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4C) al kyl and -S(O p(1-4Cal kyl; HET-2 is a 5- or 6-
menbered heteroaryl ring, containing 1, 2 or 3 ring
whedossat ons i ndependently selected from 0, BUHG®2007/004018
which ring is substituted on an avail able carbon atom
by a substituent selected fromR2, and is optionally
further substituted on 1 or 2 avail able 30 carbon
atons by a substituent indgpendently selected fromR3
and/or on an available nitrogen atom (provided it is
not thereby quaternised) by a substituent selected
OiamsR ; WO 2008/ 050101 PCT/ GB2007/ 004018 -115 R10 is
Sefected from (1-4C) al kyl, (3-6C)cycloal kyl,
hydr oxy(1-4C)al kyl, (1-4C)al koxy(1l- 4C)al kyl,
enzyl, and (1-4C) al kyl sul fonyl;

L. %’%AI sé(g% ﬁg}aépcycl ic ring systemof fornula -B-C
wherein Bis a Ringiis directly attached to the
l'i nki ng oxygen_ato NndoRi ng B i$ phenyl or is 5 a 5-
or 6-menbered Rerdroafyl g CONH.Z g1, 2 or 3
het er oat ons i ndepe nt | ed 0O, Nand S
(provided there are no 0-¥—“S-S@r ©S8bonds in the
ring); wherein R ng B | optionally substituted on any
nitrogen atom by & stltuent selected from R11
and/ or on any avai habfe carbon atomby 1 or 2
substituents independently selected from R12 10 R11
i s independently sel ected glpom (1-40) al kyl ,
hydr oxy(1-4C)al kyl, (1-4C)alkoxy(1l- 4C)al kyl,

wheréia- 4C) al kyI S(O p(1-40C) al kyl, am no(1-4C)al kyl,

R is aéifqe % (L@% (%L&Zl@i)g%ﬂ%lkyéhd HET-4; RI12 is

HETIING 8 BEBLS Rlchpete] @ thled Hefe@cb’ﬁrﬂlm@@))ﬂﬂaiﬁyﬂg, a ittbgen atom in the 2-

pos S e e A DS St oty 1 or2
hich ri 11
e A el e YL T

substdnteé omenpeitieden Ao prwided itiert theehs spieiiss® e wpynsnt
d dentl
selecEedggopng % q 561‘?4/ %Py cﬁré’lcat%g%’b e GubdnoEleS Qi%tsﬁ’cﬁﬁlt independently

rom0O, Nand S; Ring Cis a
selechedrome Rfser ed heter ocyclic ring fused to Ring B,

t P

Ring 2 PstleBied RopratEm AL ER 7 AU S e REen RS %qu‘%%‘y“
subs@ud b$-H0 aad optZally Sriherdbstititedby a ghep rsclﬁqyecli ‘lfrWhER ei n

ring car 4r  at s0ptiona e
R* IS&iféaﬁeéggﬁhrﬁPﬁﬁ%ﬁ% ﬁbl?é ﬁn% §(?I\g€ ogal ly su)t;st i tuted
R3 1s%le@t%bl£1§ékﬂﬁa‘l’(9%tl@‘l @I{atbrlﬂuarloﬁiébgd |bt uen: sgl ecl:t ed from

and/ or on any avai e. carbon ato or
R ispslssieh frogridro Bt o oS eE R b a1 3 Suheients
1nde€%d§%§f%1<efc eﬁ'ﬂo&-ﬂHﬂ'@Sal SR, SO;‘kSG@Wﬁ&ﬂ@élk})’l|(0pti@)ﬁ{11¥§y§u,bst1tuted

car

5. 4C) al kyl sul
withHygtogxseletted Gyoant Ryil rain-éi(@)i\l&f@;} I ERY glogl%la(pktwnally substituted
with 1 group selected from R'®) and HET-5;

HET-5 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1,2, 3 or 4
heteroatoms independently selected from O, N and S, wherein a -CH,- group can optionally
be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally
be oxidised to a S(O) or S(O), group; which ring is optionally substituted on an available
carbon or nitrogen atom by 1 or 2 (1-4C)alkyl substituents;

R® is hydrogen or (1-4C)alkyl;
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R14is selected from (1-4C)al kyl, (3-6C)cycl oal kyl,
(1-4C)al koxy, hydroxy, fluoro and chloro; RI15 is

w0 pasfpsndent |y sel ected from (1-4C) al kyl , PCT/GB2007/004018
hydroxy(1-4C)al kyl and hydroxy; nisOorl; pis
(i ndependently at each occurrence) 0, 1 or 2; 30 or a
salt thereof. W) 2008/050101 PCT/ GB2007/004018 -116

2. A conpound of fornmula (fj4-as clained in Claiml, or
a salt thereof, wherein Rng Ais "phenyl. 3. A
conmpound of formula (1) as clained in Cdaiml, or a
or salt thereof, wherein Ring Ais 5 HET-2. 4. A
ound of formula (1) as _clained in g
R* ancba together witlh theywHenzer Aoy tA ek tgey e fiiag e%ﬂ@ a 4AE° 7 thembered

satura%%rm %B%%H? {msfafeﬁeﬂw l?ete(r!)aycgﬁ’ rlﬁJg %pﬁ@ﬁall'y'ﬂ:oﬁ‘tﬁﬂn@nleorqf further

a sal't wherein the

hetercxamnqmdmmﬂd@fonft@ tbmlinhmg N ath@é mdﬁeen(is)tbfosslfﬁ:ﬁﬁf:@ fipa Q.0 agg S
Whereftb? n@}% rg?cliulg;jc n gptlofg%r g@%pfg&%ww r(%@g d?xldzg}m‘ﬂp 6ﬁfur atom in
the rnﬁ:g)mp optibnally bdexidisxdnub &(Q) Ir HO)cdranpyedhidhrringliapprionally
SubStlng?Cf on %ziwé'lﬂ%/blg ga%rcglf a(té{g Ey 13)? !%lego ﬁtlﬂ%ngqg&%wﬁﬂy Qlecttd from R®

and/ or 61@l AP YIkDIB Mftio@érﬂat@m)ﬂy]a@ﬁbs—tﬁue{n( ﬁelected from R%; or
S)~1-nethyl - 2- oxo-pyrrolidin-3

an(i g{ MGH'VF m?t]a é‘tg:l rﬁtreLgey Ppget,qﬁm:la‘@ey %r@ a)%Xched form a 6-10 membered
bicyche Lz%n(aéa%g baliing dns&‘tﬁfa&‘&r]ﬁé{e}&?’ﬁllyﬂhﬁ\g , pdidrlally YorBaihing R)fuither

2- 0x0-pyrrolidin-3
mtrogeﬁ.am fin |af}@1‘p1qzioﬁhezh1}1qn)gglg ﬁm}, ‘d'gerelg. q §H(l-a%r@vt19 eRn nptiqnally be
repla@%%’ip 0 @(Pi/ ﬁ hﬂg (%bltll)?ﬂ% sﬁbt{tﬁu?ted on an available carbon by 1

- 0X0-p n-3-yl] oxy-N_ (4-methyl 1,
substBuerit b¢latal fén jayc)rban zxmthydj end lalo, or on an available nitrogen atom by

[ 5- (azeti di ne- 1-carbonyl ) pyrazin-2-yl]oxy-5-[(3R)-1-m
nwﬂ%%hyl 2-oxo-pyrrolidin-3-yl] oxy-N 25 -

§ is (uttepiidentiyl sefectedifiman]1-4C)ylkyh haizdmdckeqy(l -4C)alkyl, (1-4C)alkoxy(1-
4C)a]l<@;L 41 é(;fﬁl@ﬂ (0054 %4(;5@{(@@}41,@@ O, - R4 AR A TBL A aliG1 and
di(1-0¢ 283 mido LAdaRAam de;

R’ is independently selected from (1-4C)alkyl, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl,
(1-4C)alkylS(0)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl and di(1-
4C)alkylamino(1-4C)alkyl;

R® is selected from hydroxy, (1-4C)alkoxy, (1-4C)alkyl, aminocarbonyl, (1-
4C)alkylaminocarbonyl, di(1-4C)alkylaminocarbonyl, (1-4C)alkylamino, di(1-4C)alkylamino,
(1-4C)alkoxy(1-4C)alkyl, hydroxy(1-4C)alkyl and —S(O)p(1-4C)alkyl;

R’ is selected from (1-4C)alkyl, -C(O)(1-4C)alkyl, aminocarbonyl, (1-
4C)alkylaminocarbonyl, di(1-4C)alkylaminocarbonyl, (1-4C)alkoxy(1-4C)alkyl, hydroxy(1-
4C)alkyl and —S(O)p(1-4C)alkyl;

HET-2 is a 5- or 6- membered heteroaryl ring, containing 1, 2 or 3 ring hetereoatoms
independently selected from O, S and N; which ring is substituted on an available carbon
atom by a substituent selected from R?, and is optionally further substituted on 1 or 2 available
carbon atoms by a substituent independently selected from R® and/or on an available nitrogen

atom (provided it is not thereby quaternised) by a substituent selected from R";
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WD 2008/ 050101 PCT/ GB2007/004018 -117 3
-[ 5-(azeti di ne- 1-car bonyl ) -3-chl oro-pyridin-2-yl]oxy-5
WO po8/08)101 1 - et hyl - 2- oxo- pyrrolidin-3 - yl] oxpeNGB2007/004018
- met hyl pyrazi n- 2-yl ) benzam de; 3-[(3
S) - 1- met hyl - 2- oxo- pyrrolidi n-3-y1]
oxy- N- (5- net hyl pyrazi n-2-yl)-5-(4-
met hyl sul f onyl phenoxy) benzggi-de; 5
3-[4- (azeti di ne- 1- car bonyl ) phenoxy] - 5- [ ( 3S) ~ 1- net hyl -
- 0X0- pyrrolidin-3-yl] oxy- N (5-

R 1s'§atea¥41 F}Mﬁﬁzm%a?n}[w (]Bbﬂl)éﬁﬂ[@aﬂ@l 1ol 124@iaxI0( B4OptkoRy ()l ;
I abi c undeca-7,9, 1 tr en-9-yl)oxy]-5-[(3
40)3118)1 E(@é(tlrﬁﬂ)31£¥1 benaylpgid G r4CQpIkyiulf i oxy- N- (5

HET- 3‘1@5‘&@% )pyrb?lggsyét&%%ﬁﬂhﬂ%(@ [6 (azetidine- |

Wherenathy B Mglx dlrwlw ratshdhgd fp-the i/ltﬂ;leg gxygep gtomygnd Ring B is phenyl or is

as- ogg %ntf%edﬂiz er%ar%lx a‘)g%gfg%%m&dle 2 6or I_l’leteﬁlagn%s 11611% gﬁ?‘g‘%}( selected
from @, BJ] anﬁ@e(pﬁyv&led theiart no @qOJ_S)-S)dr)Q)S y)pnds in the ring);

Wherer51)|_n1 g{‘]g_;ﬁgﬁ ;%_2% yd;gbs%)ég cf !%r{ %nlélgné pggh 9on¥ P g&s{%e&%l@%@ﬁom

1 an @& iy lay Babiettatbos ajoin] b X ¥r 5SIﬁ‘t(sﬂtuents 1ndependent1y selected from
R S) - 1- met hyl - 2- oxo- pyrrolidin-3-yl'] oxy-
R pyrazi n- 2-yl - benzam de; 15

R! 15?’111&%&1@%1%7 kdid&s frorh @f hopyiy, ﬂ]&yﬂtdibl(l ﬁi)&ﬂk}{l}{b‘fﬂf@a[k(oaﬂl 1-

yl
4C)alpikz éhfl@)gtik%f)l(SO(O 3/(5 r4%)a|11k§|flnarr?1no(l] 4C)alky1 (? C)alkyqamlno(l ZPC)alkyl

m(lﬁﬁ%&%ﬁmﬁg¥8qg%§hﬂghgnj oxo 2 oxa 5 azab|cyclo[5 4. 0]

trien-1 yI)

R lﬁhdapemm;,|se129tm<fyerpyh46bancyl;ha®, waroxx(l Mcoeékﬂe&l HD phreaA -

4C)ag<y ikﬁ%&%@f)@ )ﬁk%l amlgllo(a IW L (0[413)%k%1jnamogl 4C)a11<z/1

di(1- @c}alkymmﬁoamn)xwl -and HEThat hyI 2-0xo 20

0 00 e E Y Pt SRR o
3 r1n§ hétgfo‘iafohfé rindkgeﬂdeﬁtﬁxéé]ec&d[ffo'ﬁl 5) Nknd S;
- 0XO0- %rroh

ngds(ys a|\j. ( gleﬁ@elfeg ﬁtglfoquhﬁ rggﬂ*ﬂéﬁm%éontammg 1,2 or 3 ring

heter%oa[t %én@étﬂ% sellected from o, S and N (provided that there are no O-O, S-O or
ony pyridin oxy 5- (I -cycl obut yl - 2- gxo- p%rro
S-S lbqnds witBimthg ixg), whe(ren amerlng/ FashPmeN SLpL ajom sy LRHOY

0X1dlse(£ 'fmc{ A%e%l}x?{étfgc %%Egﬁﬁysg\?)ﬁﬂtbg bii! argr Miral)\%éﬁﬁto'ﬁi B}( g’ﬁ)b‘sﬁtuent

rro I n-3
selecteﬂibﬂrdsm |R;5{/Jenﬂ12ur on 2ny dvailalge zathpelatom by 1or 2 substltuents independently -

- etidine-Il-carbonyl)pyridin-3-yl]oxy-5-[(3 §)-I
Sdﬁ&?i%@%ﬁgopyl-2-oxo-pyrrolidin-3-

R"B igls&[l?ﬁe(ﬁ- Afg‘brfl @Eﬂe)ahwﬂ,my%@dynbﬁﬂwl, pheyt, &hit@ipikylcarbonyl, (1-
- [ 6- e ne-

STBARBIRY BYFPR IS 85 (s Dpibar 458 but y1 - 2- oxo

R1419¥é15c9ed ﬁibrﬁ'(flzm a]l@%)(?, yeloalkyl, (1 4C)a1koxy, hydroxy, fluoro and chloro
¥ azin-2-y enzam de; Cg gh glne

R’ 1s-1wpmsiq9ﬂ redufwnscly‘f‘%)ékkyl Byqroxy(1-4 alicyland hydfot;

nls§%r}’cyclobutyl 2- oxo0- pyrrolidin-3-yl]oxy-

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

or a salt thereof.
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N- ( 5- et hyl pyrazi n-2-yl ) benzam de; WO 2008/ 050101
PCT/ GB2007/ 004018 -118 3
WO p@82met i di ne-1 - carbonyl ) pyri di n- 3-yl ] oxy- 5- P¢(BRB207004018

t hyl - 2- oxo- pyrrolidin-3-yl]oxy-N(5-

met hyl pyrazi n- 2-yl ) benzam de; 3-[6-(Azetidine- |

-car bonyl ) pyridin-3-yl]oxy-5-[(3

S)-1-ethyl -2-oxo0-pyrrolidimneg3-yl] oxy-N(5-

met hyl pyrazi n- 2-yl ) benzam de; 5 '

N, N-Di et hyl -5-[ 3-[(3S) - 1- net hyl - 2- oxo- pyrrolidin-3-yl

] RbrPoldofTBlniid @y istetdife in Claim 1, or a salt thereof, wherein Ring A is

gl ) car banoyl ] phenoxy] pyr azi ne- 2- car boxam de;
phenyB-[ (2, 2- Di oxo0- 6- oxa- 2- X6-t hi abi cycl o[ 5. 4. 0] undeca- 7, 9,

11-trien-9-yl)oxy]-5-[(3 S)-1-nethyl -

2-oxo-pyrrolidin-3-yl]oxy-N (1. - .
3. H/oyorapwind 3f fdrinbleriDastdaned in Claim 1, or a salt thereof, wherein Ring A is
HET-%' [ 2- Chl or 0- 4- (di et hyl car banmoyl ) phenoxy] -5-[ (3

) - 1- met hyl - 2- oxo-pyrrolidin-3-yl] oxy-N 10
(5- et hyl pyrazi n-2-yl ) benzam de;

3-[ (6, 6-di ox0- 2--0xa- 6-2P- t.hi a: 5- gzahj : - :
HET-BEt hyl - 2- oxo- pyrrol i di n-3-yl ] oxy- N- (5- net hyl pyrazi n- 2-

yl )benzam de; 3-[(3

S) - 1- net hyl - 2- oxo- pyrrolidi n-3-yl]
5. OWedhifornd Bt fRVhd (B4t Bnitnadlih afly éf-of Claims 1 to 4, or a salt thereof,

met hyl'sul f onyl pyri di n- 3- I@gxy- benzam de; 15 . . di
whergip Negiomep Wyl QOB (TBkgy e (RECAYTEURUGR ot (7 PYiayiderping gy is

-5 - azin- 2-
there%?%%?%%&%?ﬁ%ﬁg%?@ pyri di ne- 2- car boxam de;
3-[(9-nethyl -1 0-oxoy7- oxa-9-azabi cyclo [4. 4.0]
deca-2, 4, 11-trien-4- Ry]-5- [§3 - 1- met hyl -
ﬁ{’? P N—,

2- oxo-pyrrolidi
H pyrazol - 3-yl ) benzamide;
S)-1- et hyl - 2- oxo- pyrroli ¢
, 4-t hi adi azol - 20 —0
5-yl ) car banoyl ] pheng pyr azi ne- 2- car boxani de; and
N, NDi met hyl -5-[3-[(3
S) - 1- met hyl - 2- oxo- pyrrol i dM:3-yl ] oxy-5-[ (4-nethyl -1, 3
-thi azol - 2-
yl ) car banoyl | phenoxy] pyr azi ne- 2- car boxam de. 7. A
6. phacnmpeund of die fowapo QE)@S drimed i lagm A gWhick isAsy org of the
accordin 0 f 25 Clains 1 to 6, or a
follog%wgﬁ?ﬁ}stcgl nséltg%geeog't abl e salt thereof, together
3-[6-dzetidifie-prearboayipytidnad -y Joxya®- 66 Pi- doteghydi2taxerpyrrghidin-3-yljoxy-N-
C%r{?i er, §1€ corﬁﬁo,und according to any one of C ains
S-methylpyezgy2- X)W e ut i cal | y- acceptabl e salt thereof
3-[64Dktitin € 1 2hrRdnyRsridarBplloxy35-[(3R)-2 GA8HAIS0d®Ipyrrolidin-3-yl joxy-N-

CT/ GB2007/ Q04018 ., 119
(5-methylpyrazin-2-yl)benzamide;™

M aNTE 5-[3-[(3
£3-yPloxy-5-[(3-nethyl -1, 2

3-[5-(azetidine-1-carbonyl)pyrazin-2-yl]oxy-5-{(35)-1 -methyl-2-oxo-pyrrolidin-3-ylJoxy-N-
(4-methyl1,3-thiazol-2-yl)benzamide;

3-[5-(azetidine-1-carbonyl)pyrazin-2-ylJoxy-5-[(3R)-1 -methyl-2-oxo-pyrrolidin-3-yljoxy-N-
(4-methyl1,3-thiazol-2-yl)benzamide;

3-[4~(azetidine-1-carbonyl)phenoxy]-5-[(35)-1 -methyl-2-oxo-pyrrolidin-3-yljoxy-N-(1H-
pyrazol-3-yl)benzamide;
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9. The use of a conpound according to any one of
Clains 1 to 6, or a pharnmaceutically- acceptable salt
wo b@sesfiof or t he preparation of a medi canent fBCT/GB2007/004018
treatnment of a disease nediated through GLK. 5 10.
The use of a conpound according to any one of Clains 1
to 6, or a pharmaceutically- acceptable salt thereof
for the preparation of a._mgdicament for treatnent of
type 2 diabetes. 11. A nethod of treating GK
nmedi at ed di seases by adm nistering an effective anount
3-[5- (é)zfetldlﬁe-qQﬂ%ﬁﬂ(}iﬁa’Qﬁllo’f@gﬁﬂiﬂiﬂa(}}l)qxﬁ$—[¢$$#lnmdthth-aﬂg‘-Pm(ﬂldmﬁ-?,-
to 6 or armaceutically 10 acceptable salt
YllowadﬁémthylPﬁa%lnﬁa}ﬂilPéﬁlzapﬁd%eed of such treatnent. 12.
3-[(3sylemé‘fﬁ 1'-‘?-9x&§yri%1ﬁh{13%ﬁo%gt@trﬁethﬂﬁy&d&zngeﬂsmed
i seas abet’es . A conpound accordi ng
methyﬂmlfamyplmmexy)ber@hlaidﬁrs 1to 6 or a

rmaceu € _ . -
s+ QUETISRASAFTEELD Earti o0t horags e e
methylfpdh#t-2d/bhnamyte; LK.  14. A conpound according to

I in.t ' t
sy - B SRR TR ISP
oxo-p9i€roﬁd1ﬁgﬂﬁﬂw;t9d\1 OF-mED okt aging 2- )Il)b&zﬂhde,rv\rﬁd in CIt aim1

onpri ses r er

S - GRSt oG e DR P RBE T S b HOP ST BP SRR
lnﬂmﬁﬁwﬁgﬁqp@_eﬁb%nypless ot herwi se defined): (a) reaction
BT I MR S VG e AN AT T
5-(1-Bey g venasLE P oy mét?%%%?.ﬂ%% eﬁ?ﬁﬂ@““’l

und of
3-[6- qamtrthnaal -carbony i tiding ﬁméchﬁ%s)okmﬁ@vh%pao psmrfrhd)m -3-y}oxy-N-
HHET:1 0 N RAN X' 0
pyrazin-Z-yl-benzamide;

3-[6-(azetidine-1-carbonyl)pyridin-3-yl]oxy-5-[(35)-1 -methyl-2-oxo-pyrrolidin-3-yl]oxy-N-
pyridin-2-yl-benzamide;
3-[(11-chloro-5-methyl-6-0x0-2-0xa-5-azabicyclo[5.4.0Jundeca-8,10, 12-trien-10-yl)oxy]-5-
[(3S)-1-methyl-2-oxo-pyrrolidin-3-ylJoxy-N-(5 -methylpyrazin-2-yl)benzamide;
3-[(4-methyl-5-0x0-2-0xa-4-azabicyclo[4.4.0]deca-6,8,1 0-trien-9-yl)oxy]-5-(1-methyl-2-oxo-
pyrrolidin-3-yl)oxy-N-(5-methylpyrazin-2-yl)benzamide;
3-[(5-methyl-6-0x0-2-o0xa-5-azabicyclo[5.4.0]undeca-8,10,12-trien-1 0-yhoxy]-5-[(3S)-1-
methyl-2-oxo-pyrrolidin-3-ylJoxy-N-(5 -methylpyrazin-2-yl)benzamide;
3-[6-(azetidine-1-carbonyl)pyridin-3-yl]Joxy-5-(1 ~cyclobutyl-2-oxo-pyrrolidin-3-yl)oxy-N-(5-
methylpyrazin-2-yl)benzamide;

3-[6-(Azetidine-1-carbonyl)pyridin-3-yl]oxy-5-[(3R)-1 ~cyclopropyl-2-oxo-pyrrolidin-3-
ylloxy-N-(5-methylpyrazin-2-yl)benzamide;

3-[6-(Azetidine- 1-carbonyl)pyridin-3-ylloxy-5-[(3S)-1 -cyclopropyl-2-oxo-pyrrolidin-3-
yl]oxy-N-(5-methylpyrazin-2-yl)benzamide;
3-[6-(Azetidine-1-carbonyl)pyridin-3-ylJoxy-5-[(3R)-1 -cyclobutyl-2-oxo-pyrrolidin-3-yl]oxy-
N-(5-methylpyrazin-2-yl)benzamide;

3-[6-(Azetidine-1-carbonyl)pyridin-3-yljoxy-5-[(3S)-1 -cyclobutyl-2-oxo-pyrrolidin-3-yl]oxy-
N-(5-methylpyrazin-2-yl)benzamide;
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O (Vi) (Vi) wherein X1 is a leaving group and X2
is a hydroxyl group or X1 is a hydroxyl group and X2
W0 200855@01 eavi ng group; process (b) could al soP@EGB2007/004018
acconpl i shed using the intermediate ester Fornula
(1X), wherein P1 is a protecting group as hereinafter
descri bed, followed by ester hydrolysis and am de

formati on by procedures dgggti bed el sewhere and wel |
known to those skilled inthe art; 0 x2 R1- OP N

O 0 10 (M1) (IX) or (c) reaction of a conpound of

3-[6-(E%tmﬁea1-é%o@)}iﬁi@n-g?mgwq(m) Fohd-axd-HjalidinR8-y1]kypeS-(5-
(X) (XI') 15 wherein X3 is a
methylpysazimg-y§penspmise; an or ganonetal lic reagent and X4 is a

3-[6-(RY SRy #501P i3y T]oky B - [PV KUY 1- DEQUPyramidinhyi]SxyaN-(5-
[ (1|& eavi ng aro 8?&’1(’% o}? ga%orr[:g%/sél [i ci’reage%{ p}r ocggsxya (
methy@pwamllfy@baizamld@e acconpl i shed usi ng the i nternedi ate

NN‘[S‘ %@’Ifsg E’g gx‘“@‘&%@é&@r@g‘“aﬁ@n be eI se}\?#w%?é§§ﬁ3d

yl)carb@thbyliph jphenaxy|pyeazine@serisdsiided in the art;
3-[(2,% 2—%9(?)/(09 %)]ie(t)— -A Cﬁ{ab%%%?; éf g?un%ecaﬂ 9,:1' ?—11‘16%\-9—9{)015:]%-5 9(3' S)-Cleethyl-
2-oxo-pyrrolidin-3-ylJoxy-N-(1H-pyrazol-3-yl)benzamide;
3-[2-Chloro-4-(dimethylcarbamoyl)phenoxy]-5-[(35)-1 -methyl-2-ox0-pyrrolidin-3-ylJoxy-N-
(5-methylpyrazin-2-yl)benzamide;
3 -[(6,6-dioxo-2-0xa—6-k6-thia-5-azabicyclo[S 4.0Jundeca-8,10,12-trien-10-yl)oxy]-5-[(3S)-1-
methyl-2-oxo-pyrrolidin-3-yljoxy-N-(5 -methylpyrazin-2-yl)benzamide;
3-[(3S)-1-methyl-2-oxo-pyrrolidin-3-yl]oxy-N-(5 -methylpyrazin-2-yl)-5-(6-
methylsulfonylpyridin-3-yl)oxy-benzamide;
N,N-dimethyl-5-[3-[(3S)-1-methyl-2-oxo-pyrrolidin-3-yl]Joxy-5-[{(5 -methylpyrazin-2-
yl)carbamoyl]phenoxyJpyridine-2-carboxamide;
3-[(9-methyl-10-0x0-7-0xa-9-azabicyclo[4.4.0]deca-2,4,11 -trien-4-yl)oxy]-5-[(3S)-1-methyl-
2-oxo-pyrrolidin-3-yl]Joxy-N-(1H-pyrazol-3-yl)benzamide;
N,N-dimethyl-5-[3-[(3S)-1-methyl-2-oxo-pyrrolidin-3-ylJoxy-5-[(3 -methyl-1,2,4-thiadiazol-
5-yl)carbamoyl]phenoxy]pyrazine-2-carboxamide; and
N,N-Dimethyl-5-[3-[(3S)-1-methyl-2-oxo-pyrrolidin-3-ylJoxy-5 -[(4-methyl-1,3-thiazol-2-

yl)carbamoyl]phenoxy]pyrazine-2-carboxamide.

7. A pharmaceutical composition comprising a compound according to any one of
Claims 1 to 6, or a pharmaceutically-acceptable salt thereof, together with a pharmaceutically

acceptable diluent or carrier.

8. A compound according to any one of Claims 1 to 6 or a pharmaceutically-acceptable

salt thereof for use as a medicament.
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O X4 (X) (XIl) (d) reaction of a conpound of Formula
(XI1'l) with a conpound of Fornmula (XIV), ORLNO 04 S
WO2@SKSHET 1 o 5 (XII1) (XIV); wherein X5 i SPEI/GB2007/004018

| eaving group; or e) when A is phenyl or HET-2, by
reaction of a conpound of formula (XV) O RN OH N~
HET-1 O Rea A O(R3)" 10 (XV) wherein Rea is a
precursor to R2, such as_gjgarboxylic acid, ester or
anhydride (for R2 = -CONRARS) or the sulfonic acid
equi valents (for R2 is -SO2NR4R); with an am ne of

9. [PAJMLRsa c&lﬁi?%'ﬁ?d aéc)ord“f%{(‘) Ayiosie bETmAas D 6 yed bmtsxmnﬁmy-

a ‘compound ormula (XVlI) to a corrpound of

accepthlge malt Lhel(ebt) fovibe 2EpaYat 60 0 Ha mpdivirapy &0 Hreaineohy 2 dl 9% 0
medlagd N‘ll‘Ongh GLK.

10.  The use of a compound according to any one of Claims 1to 6, ora pharmaceutically-

acceptable salt thereof for the preparation of a medicament for treatment of type 2 diabetes.

11. A method of treating GLK mediated diseases by administering an effective amount of
a compound of Formula (1) as claimed in any one of Claims 1 to 6 or a pharmaceutically-

acceptable salt thereof, to a mammal in need of such treatment.
12.  The method of Claim 11 wherein the GLK mediated disease is type 2 diabetes.

13. A compound according to any one of Claims 1 to 6 or a pharmaceutically-acceptable

salt thereof for use as a medicament for the treatment of a disease mediated through GLK.

14. A compound according to claim 13 wherein the disease mediated through GLK is

type-2 diabetes.

15. A process for the preparation of a compound of Formula (I) as claimed in Claim 1
which comprises a process a) to f) (wherein the variables are as defined hereinbefore for
compounds of Formula (I) unless otherwise defined):

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

Formula (VI);

0]
1 6]
R\Né/ oH
5 H,N
On

V) (VI);

or
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N HET-1 O X6 BO\YL Il D X7 _-Y2 (XVlI) wherein Y
and Y2 are 0-4 atom|inkers, wher ei n each Ilnker at om
wo goosfesilapendent |y sel ected from C, N, S or 0 PedveBei0i/004018
any C or S can be optionally oxidised and any atom can
be 5 optionally substituted provided it is not
guaterni sed and there are no S-S or 0-0 bonds), X6
can be any nucl eophilic sppgi-es and X7 a | eaving group
or vice versa; process (f) could also be acconplished
using the internmedi ate ester Fornmula (XVil), foll owed
(b) reeﬁ‘)ﬁoﬁ 3F £ Eoryda8 by Bérdnud \VIBRVitiea ¢odfipvand of F dﬂMuIar(Uﬂé)j ures
descri bed el sewhere and wel | knomg to those skilled
inthe art; N R~ O4P1 \ / OXQ_X B4 X~~Y2
10 (XVI1) (9) reaction of a conpo Fo a (XX)
with a (1rRM ;(‘amne or (3- 6C d kyl'am ne; O

O O HET-1 OXXS—OEIiI L

(VID) (VIID)
wherein X' is a leaving group and X? is a hydroxyl group or X! is a hydroxyl group and X2 is

a leaving group;
process (b) could also be accomplished using the intermediate ester Formula (IX), wherein P!
is a protecting group as hereinafter described, followed by ester hydrolysis and amide

formation by procedures described elsewhere and well known to those skilled in the art;
o) 2

1 X !
OP
R\N\iu>/x1
(o]

(VID) IX)
or

(c) reaction of a compound of Formula (X) with a compound of Formula (XI):

R! P

AN
o
X4
X) (XI)
wherein X° is a leaving group or an organometallic reagent and X* is a hydroxyl group or x?
is a hydroxy! group and X* is a leaving group or an organometallic reagent;
process (c) could also be accomplished using the intermediate ester Formula (XII), followed

by ester hydrolysis and amide formation by procedures described elsewhere and well known

to those skilled in the art;



15 and thereafter, if necessary: WO 2008/ 050101
PCT/ GB2007/ 004018 -123 i) converting a conpound of

wo-o00805@E0( 1) i nto anot her conpound of Formul a PCH/GB2007)004018

renovi ng any protecting groups; and/or iii) formng a
salt thereof.

-121 -

X) (XID)

(d) reaction of a compound of Formula (XIII) with a compound of Formula (XIV),

o)

1
R\N o

NH,
X
o)
0

5
(X1II) X1v);
wherein X° is a leaving group; or
¢) when A is phenyl or HET-2, by reaction of a compound of formula (XV)
0]
R
o)
Rza\@O
R,
10 (XV)

wherein R* is a precursor to R2, such as a carboxylic acid, ester or anhydride (for R? =
-CONR*R’) or the sulfonic acid equivalents (for R? is -SO’NR*R?); with an amine of formula
-NR*R%;
f) when A is HET-3, by cyclisation of a compound of formula (XVI) to a compound of

15  formula (I)
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O
R
N
=
N..—
0
6 O
Y
X7/Y2
(XVI)

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

5  optionally substituted provided it is not quaternised and there are no S-S or O-O bonds), X8
can be any nucleophilic species and X" a leaving group or vice versa;
process (f) could also be accomplished using the intermediate ester Formula (XVII), followed
by ester hydrolysis and amide formation by procedures described elsewhere and well known

to those skilled in the art;

10 XV
XVID)
(g)  reaction of a compound of Formula (XX) with a (1-4C)alkylamine or (3-

6C)cycloalkylamine;
0 0]
\_ ° N
O H
A
0 @/o
0

(XX)

15  and thereafter, if necessary:
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i) converting a compound of Formula (I) into another compound of Formula (I);
ii) removing any protecting groups; and/or

iii) forming a salt thereof.



