CHEM CAL COMPOUNDS 637 The present invention concerns
pyridopyrim di ne derivatives havi ng pharnmaceuti cal
waaebisweds4s to processes for preparing such der PeatGB2es/000258
to pharmaceutical conpositions conprising such
derivatives and to the use of such derivatives as
active therapeutic agents. Ppar maceutically active
pyridopyri m di ne derivatives are disclosed in EP-A-
0260817, WD 98/02162, WO 93/19068, WO 00/45800 and WO
2007/ 101213. Pharmaceutically active
|, 4-di hydro-1I, 8-nap ridines are disclosed in WD
2007/ 050576, WD 200&%@%@@! ®@8%06EN 102472, WO
2004/ 048374, WD 2004/ 047836, WD 02/ 094823 and WO
99/ 07704. Phosphodi est P wor k by convertin
CAMP or cQGW tg AMP an WRbr%)e inactize )
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signal | ing pathways. The in _ PDEs | to
relate l?gaa??@fﬂﬁ?’gt iﬂ‘n‘? bvegtiap figs Fattculamapriigetieq e monjunction with a
contafelr ifyefool 'brtfevaradts! RETWIPBLAY i

| arge fam Iry eof sec;or?d r@égg%ngerébsmggﬁtﬁlqﬁﬂg‘]rhéflﬁeg%egﬁ% thereto.
Howeygpr itsig {os beompRBreciatedddiat itbe wpbente examiptany serhbvdiment is also

' ar..each i soform The PDEs can be
ame“?i%ﬁ??ﬁ@%‘#“?ﬁ%@%@ﬁ% 8. 10), cQWP specific (PDES,
- 6, 9) or have dual specificity (PDE, 2, 3, 11). cAWP
IS _generate rom ATP at, the inner_|eaflet of the
Polymiis SHAR R KA AP HEIAR) IR chTecyacrelie gurlatel that enjoy
wide agphodbaitg ééYﬁbéf%?-filrﬁBP%n@ﬁWeé—éingéﬂ;%rﬂatl &ruckftes O X particularly
, way to termnate the signal is throug
'mporﬁ%ﬁﬁ%‘iﬁt@@tf@f Relmarsiidior epnjaineisngspadiplly fardosd -aAlNmeverages.
Thi i n | QRS et |ated into .
I T g SRR I o Bl VBT AT 1 28 V8RR ahd ' Bninues to
enjoy danvrasiogepatararityr oDespitdithiasgro(BikApolyiiees $2@ei édrfie fundamental

o Y] f PKA s Ln rt requl ated by the .
imita s Hed tesfies Ht aPolahEARh GRembch irafions Sratsk prymers extioit
some [egsed Of Yetineabiligf td6Rygén. S Ui BBAIGS of BxYdéh B¢ ¥ermeate through
vicinity. The downstream events caused bE/ activation
POlyMgFs BHeh %ﬁ)B rinie iptesion f the eantainar israv significannigsue, particularly
for fosRAMRNBBYSrabBs thst 4l ddphl fi.Si I.n cades.
O o B gD (R % deB=hal B e ST ARG amounts o
oxygepegufFar ithg mubpseladfethis disshtsiuom, pertieextdd i meansidff@ion of small
-t al k 0 [ nt.al i.zati opn. and ,f eedback ]
molecfis3fidhh gAML B BB G hinevidrlatageischains, and
is distificefrpmylsalodgrgiverath tsoirenspopl theaigdmberosebgiadraicfd¥Bpic holes in
tI evel s include: 1) broad suppression the activity o?
a CoNtlOeY, St onpet ent cel I's; 2) induction of airway
snoot hnuscl e rel axati on; 3) suppression of snooth
. nmuscle mtogenesis; and, 4) has beneficial nodul atory
Besidest faogh and bevamagst otharyprodugial affectad) bpenygen iRDEde masny drugs

. t ' t CcA t abol | si ng.
o pREBCLENGHL 4 185, OB PR AN LIS 0 1 v
to package ghasiet bxyden-SEisivieapiodyctsa bradddbweerd hibbslthdstoli@lly relied on

cAl t abol i i n airway smooth nmuscle. Over the |ast
the usp, B gEES e e NP AGEAG. (@R ToGA A PIRBEROWERk Bave begun fo

packadgetteit froddenahqnagnt pafkafEEw & %H%cﬁaf'en%i@rﬁpg)rs&vgoJarriers to
the treatnent of inflammatory and i ne di sorders
oxygen @Rd(Rei pryogst seRVEngRrTi tEenerbihorgriatarssuccePd has been achieved

oang G980 OS82, A RUEREL B BTRRNIER HEBlorore e

been reported to have inpressive effects in aninal
nodel s of inflammtion, especially pul nonary

i nflammation. Unfortunately the clinical utility of
these inhibitors has been limted by PDE4 rel ated
side-effects, including nausea, vomting and gastric
acid secretion. Recently a second generation of PDE4
inhibitors (for exanple cilom|ast, roflumlast and
AWD 12- 281) has been described having significantly
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R4 is hydrogen, G -6 alkyl (optionally substituted by
aryl or heteroaryl), aryl or heteroaryl; R5 is
woydspgesss Ci -6 al kyl (optionally substituted BgT/GB2008/000258

hydroxyl, G al koxy, aryl, aryloxy, phenyl (G -6

al koxy), heteroaryl, C3-10 cycloal kyl, CO2H CX2(C -6

alkyl), NHC(OOQC -6 alkyl),or NHC(OR 6), C -6

al koxy, C3-6 cycl oal kyl (opt%onal |y substituted by

hydroxy, G -6al kyl, phenyl, phenyl (G -6 al kyl),
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S R AL 1 P BERELET o 57 e T sep B SEA2ed o ate rely
on thgh@nyq‘p(o@norﬁ oélalnyb&l)il,zahieybolm ntad¢réal datoy the BAckageCl Technologies

utlllzegj ﬁYé(l)Léogen O&G%tlép k(g}Rw% Q&Wg?mar%%dleﬁfg%?enﬁaghqtgeor in the container

mdevsiaﬂ} egdlla”a@npﬁ%mﬂum Bisyilfit@nst dxeistioAT ¥h dﬁdl%bl@%oﬂfméﬁpamcularly
and R8 are, i ndepen ently, optionally

poly( %‘ﬁﬁ@‘@f‘?h%ﬂ‘ wy'enﬁqﬂagwaﬁ adipartde)niAll ef thiesartesiinologies suffer from
sow RUEL oo hfed o G iy IS Lo e

at th%met OfdilpyRibe oobHne, hNRe7? orRE8N @C(f@) peckagd sidewall, and/or
dlsco@igt@n) ?fktgé )p%&%éﬁé§ gneig%pgl hﬁ\{n%(e ro!alkX'laq We) I?mlgs% %e us¥a of oxygen

scavedigatkir gehaa( Gindia hy;bemém/- ﬁgﬂlh&myfor GanspaenblaRiy . fackagmg

al kox het er ocycl yl (C__6 al kox
suchaqu%%{é%; mﬁﬁ@(v«cy ishef(tbe plap @%W)ﬁer@d important.
al kyl am no(C -4 al koxy) (itself optionally
substituted by phenyl), di(G -4 alkyl)amno(G -4
It is welokygwn dhat andgcular oxygen evill teaay IwittC2n@lealily yldrogen in the
Presegé E‘? ac%ilﬁia%ﬁér 5% 4 3§$ t%%t ex?&&?Le I%Q'yyChsll%‘nb?‘Ihlytsu efj 3l§y p 328 (1828)

descritiek| the rpmmumcemyhedxseachem detvryer mmedwérelﬁmwgéwlah@ molecular

4 al ky P enyl (G- 4)al phenox
°Xy9e;5’heﬁ{)5 ﬁ"%% 1pﬁ%¥ymog SRR g, arpéi('é?tdﬂﬂ yof this technology to
deoxy@%h@f rﬁgﬁ'tIYé cohterds af kberrh@iRé QRMMIRK. Ofn hﬁ‘é ?Ef@{ty tHeGontainer
al koxy; wherein any of the imedi ately egol n
wall CBH adﬁ@%é@@r‘&@éﬁyﬁ intgriet petheadmpeasmeableatontainer is ﬂushed with

molec%!ét?ﬁfyd%’% ( ﬁ%ﬂrﬂ%&%@%’%‘_‘?@’%ﬁﬁ%’ I'l(gl n§e(tR%cz % g?{l %Qe fgr removing

residual myygem frolylallhe coBitents alf hmbern@abde abkmmers Gt G))onl Be of little value

for pe%%g'e'( 35 |& Ifé’ﬂ%_& C§|20)(41\|é C@s_5| Q ps;nym%@té«g @ﬁ:oét(ccpomamers any

hydrogéd()dht)odlﬁe@) (aﬁI the 4tiaeKyi )a s@Eﬁthrwm%e Asuiickit I@ﬁdb@ause the
ﬁ ]pde pendent I(%;_ hydr ogen, hal ogen, cyano, g
Pefmeéb iy I Ripsticgcta y PE@WS gt high @rﬁ?,Ethamrmea sty of hydrogen

is abduf‘qgﬁﬁﬁé@gééfer Banliner %l‘ne‘éﬂhl‘tf}étﬁf ?%Xrb:eg\‘ﬁ\" Sf d?dﬂta%d oxygen would

het er ocyc 'S optlo y su
continge @merm@alﬁ tyeugathe contaR@r WR8IR, andCint® tm mtér)ldﬂ-bfouhe container

over tr& E!eﬂh%érz)}\lge%%ﬁsflrf%m 3149%9%@2@& t{ﬁ sr?or?f |ved since any

oxygeheicawerage)d initally veowt kad yGic NB 3B8 by |61§ﬂesfémg oxygen, while any
al k NR 55R56 (C 6 al O) heter ocyclyl ‘or
hydroggé} éptgg&oc?rﬂsen Rgou Qlt@e ragigly lmtg inRezbrangiwnerrigenerally desire
roduﬁjs@]elfmg éﬁé:fta
p S ln%ﬁ)esggjozrtgr%%% epen gﬁet%%y g%zﬁmic'ﬁzass three years),
such SPQBttF—‘Em@Ir®t?0fé,@lbl§tqftlltttee\calb§/ hal ogen, hydroxy or Ci-6
al koxy}, CH2(C - al kenyl), phenyl {itself optionally
substituted by hal ogen, hydroxy, nitro, NH2, NH(G -4
alkyl), N(G -4 alkyl) 2, S(O2(C -4 alkyl), S(O 2NH2,
S(O2NH(C -4alkyl), S(O2N(C -4 al kyl)2, cyano, Cl-4
al kyl, Cl1-4 al koxy, C(ONH2, C(ONH(C1-4 al kyl),
C(ON(C1l-4 alkyl)2, C2H CX®R(C -4 alkyl), NHC(O (C
1-4 alkyl), NHS(O2(C -4 alkyl), C(O(C -4 alkyl), CF
or OCF } or heteroaryl {itself optionally substituted
by hal ogen, hydroxy, nitro, NH2, NH(G -4 al kyl), N(CM
alkyl)2, S(O2(C 4 alkyl), S(O2NH2, S(O2NHC -4
alkyl), S(O2N(C -4 alkyl)2, cyano, G -4 alkyl, C4



a nono- or di-salt or tri-salt. A pharnmaceutically
acceptable salt of a conpound of formula (1) can be
wonreaved4i n situ during the final isolation ardT/GB2008/000258

purification of a conpound, or by separately reacting
the conpound or N-oxide with a suitable organic or
inorganic acid and isolatinggthe salt thus formed.In
one aspect of the invention aC| d addition salts are,
for exanple, a hydrochloride, dihydrochloride,
hydrobromi de, pheumriaRy oF frREeNVERETANe, di acetate,
fumarate, nal eate, mal onate, succinate, tartrate,
citrate, nethanesul fonate or j>tol uenesul fonate,

We h@gﬁﬁﬁwrgﬁq:q\@ﬁg@ gwa(tgcmgqted@ protection from oxygen ingress can be provided

to pe[rHe%beR)coﬁtaYné&”W hﬁé&l ;‘é?binCWfqrﬁéglhét %éa(?gm& H}/ea]ns which may

met hanesul foni c aci
compsigeli arieoar suire Qosmzortemrts‘ thabrsdmldgtrate@ssahblecular hydrogen inside the

contafildr VAR tEnY )ftgh?%?sw t f % sal hh&qng%%sgc%l%%e%arYe catalyst, the

anmoni um s

mole&éarohmﬂbgemwm Eeratdt th a’lm 6)@/9%9#@3(%& lﬁtt?é’[ﬂ?ﬁﬁ’cf}do(j%e container or

or exanple,

in the( gqjg]ﬁlmgg ('\fgélt hl?,[efqergglydéh%fatﬁ@fm)yﬁrqgemﬁeﬂ@se iShtailored to match the
rate &@Yﬁ@é‘rﬁ‘%r@éﬁ;s iMe thﬁ\é@ﬁ‘ttair%'? TR%dANoRL it 3 8?%8@ %fqr(tﬁearghto be an

dr ates e present inventlon
lnlt@'s’@'ﬁt‘&@'éé‘apl lledﬁﬁae dinleydrdgen, fibllmwed @y  bloor towtinual esTea€: over a

period® EFMQ%?HE S'AFE% 9%%{3»“?@85!518?%? l;%ﬁfgrﬁ%o{g\:agggggannal release of

hydroghalreilmwbagms OhQ‘Wﬁm‘m SackaBk Y fijledt Fh‘l'ally rlplrsg)%@erable that the
subst|so 2l Flr tert-buty Hal oal kyl is, for ex
(ats e%}%'% ygEqeen dﬂﬁﬁaﬁyawfera@rt B XanTsInes oﬁmemmyemr
et hoxy; and hal oal koxy is, for exanple OCF or OCHF2.
Al kenyl is, for exanple, vinyl or prop-2-enyl. Al kynyl
In a fir§t a?%?Cteﬁ'eﬁrmV@nflpﬂ dpaviges .a C}ynﬂaﬂmlrkqdmpmsnag Mytogedr generating

i turate
meant (oE BEnERhb A RERlEF T I p et BoC e Bliangineoiving an active
substaneel whichpigl |nccr§pol'a1bdtlulsald33t6ht@mt Ythe ‘é)éﬁia‘iﬂ@xéﬂltaﬁgy includes a

yl

cl 1. 1] C3-7 | oal k 4
ca'calygtl ?3/ e 851[33% |ae rgqg‘j@\ﬁoggtwpcggg &%@%@(rkpydmgen sand anolecular
oxygeﬁxaﬂ'spé eesuty ﬁicﬂ@ém@b’é@@én lﬁléﬁfdoé&ffélﬁép)%r &am 'F which passes into

cl ohexyl oxy cl oal’kyl al koxy I's,
said c?%tgaeéyﬁ@ﬁgh)an\ﬁ@ Beyedy ”@%/(Qey&maaenwxyl\mﬁt Wetej as a byproduct.
Het erocyclyl is a non-aromatic 5- or 6-nmenbered ring
optionally fused to one or nore other non-aromatic
For Purpages @iﬁdhlepdlsdnadmey d ueeldined iaclbdeg Mg padkage that ﬁurrounds a
t

r at | east one heteroataom sel ected from
pr odu&%pﬂhégﬁgm@m P mt?'i’t&i’@ﬁ mlg@@%c LhdAPSHHARIC holes that provide
for trahigdcet of palafll mbRecufedr bétwaBR|tRe i¥eRbl dhdMhe exteri C?r of the package.
Said %rrol i dinyl, piperidinyl, piperazinyl, 1soin
al F3IRR PRYPnally gomPHSShiac PloisE[e3. 2Far] putpdses of th|s dlsclosure a
catalys$- ﬁ%ﬂkﬂe@y%hg[ Sulfstan tK51*7 céfaff))/(%s or Bigmotes a reaction between

azabi cycl o undeca- trie

mO'eCdaUWQ@erazadmgletld[anowg@hdeca |, 3, 5- tr| enyl, 6-
thi a-1, 4-di azabi cyclo[3 .3 .0] oct a- 4, 7- dlenyl,
t etrahydropyranyl , azablcyclo[3 2. 1]octyl,

The cdhi@ing; yelnchinyds el ENSrucb i oiPE SRhibs
1 din 9- oxa- 2, 8- di azaspi r o[ 4. 4] m.s'“?.” thﬁf includes a

polymeg rgsnal §HF Bpﬂ@}toqqd(]9|secgnd1 component comprlsmg a catalyst capable

of catal;f&gii(% 'aagégéztgﬁglbgy eﬁ} ﬂloj&gjﬁ'adje 3351988?? éri& i ﬁwr oxygen. The

containey Mmayeaise)iasitie s third motmoneyttapatie of vdeasiagphdlybular hydrogen
honopi perazi nyl, thionorpholinyl, 1,4-oxazepinyl or
| -azabi cycl of 2. 2, 2] octyl . Still furt her exanpl es of
het erocycl yl i ncl ude hononor phol i nyl,
|, 4" -Dbipiperidinyl, 4'- norpholine-4-piperidinyl,
4-pyrrolidin-1-ylpiperidinyl or hononorpholinyl.
Hydr oxyal kyl is, for exanple, CH2OH, C1-
al koxy(C1-6) al kyl is, for exanple CHBOCHQ and, G -
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hydroxy, G -4 alkyl, CO2H CO2(C - alkyl), aryl or
heteroaryl; or RLis C -6 al kyl substituted by
WOIRdBR4B3S40or R1L i s heterocyclyl optionally subCTiGB2e1$/000258
by G- alkyl, aryl or heteroaryl; provided that Rl is
not:wherein: Xis S, S(O or S(O ; and mis 0 or 1;
wherein the aryl or heteroaryl substituents of RL are
optionally substituted by hal ogen, cyano, hydroxy, SH,
Cl-4 al kyl, G -4 al koxy, CF3, OCF3, C(OH, Cl-6
for alel 6 )
Sk B e hEhlL kAR bl PR wiin ne
Contaé'lﬁﬁs% ﬂaare@nbmtwmrogterfacmf ﬂ@)l:lelnm(ﬂ@r component capable of

releaﬂﬁé %&8&91{%‘1?’%8%(1 %&@Eﬁ%@ﬁgﬂ %ﬁé e@?lg{:clg;gqrf,%;) %gﬁ%g t@? samy container.

Swtablyct!'@ad:mbor@@ntoamalé yf saldeding Hichstunad l@ﬁﬁﬁgerﬂdon@%é‘& an active

r heter | yl) or heterocyclyl; v is 1, 2,
substgRog 1agse eSO AV 1358 Wi raoisftgi
{optionally substituted by hydroxyl, C]-6 alkoxy,
NR7R8, heterocyclyl (optionally subst i tuted by oxo,
In a spgeRdagReati theraisiypvidad i methederf saryenging pkyg@n i a container, the

methcﬁd EM#@.SMgHﬁ@%};FAthl thlyé:fqg)egaeré %{;tqv hgqoaknﬁl ﬁ(ﬁ)aid goXtainer said

hydrogbkygenerﬁﬂm-l mears Gbenﬁg &drl’a)ﬂg)ad o yehErate 4malde@ldr) hydrogen in a

chemﬁﬂ&eachg@ Invg rlglqt; g'a.%) Wﬁ%%%&%e @p%lg léprgg@);@,ora@;i i§ said container.

cycl oal kyl {optionally substituted by hydroxyl,
NR43R44 or Ci -6 al kyl}, heterocyclyl {optional I y
In a taiigh aspect @cdthﬁy'n%'orhﬁ*d@@)d? proyided & Imjalierladlm)mtb$e &r generation of

ol 98t 08 Kot e S (b Y icea i 5

polymerikynatriksubst i t ut ed by amno(CG -4 alkyl)}, aryl or
heteroaryl; R4 is hydrogen, C -6 alkyl (optionally
subst i t ut ed by aryl or heteroaryl), aryl or
In a foatthraspect ;of Rhei iavémtibnogrere @ pfovaldey b &I@Q&r‘eoﬂﬁ"é)éontamer the
substituted by hydroxyl, G -6 al koxy oxy,
ClosUrgLOMAT(SHY a gn PR%'xfW US%Q%@'@&@%H ofaeole@u{ay@wdmgew
C2H, CX2(C -6 alkyl), NHC(OOQC -6 alkyl) or
NHC(O) R6), C -6 al koxy, C3-6 cycloal kyl (optionally
In a figfupspect af dee inyention.dkgre isiprevididypl preflnenfplr,a qimeaiye( 6 container

v 58 hbbly S SR el 1S 84, B Hebpen motcur

hydro@@mmcmgéa -6 alkyl)), aryl or heteroaryl;
R6 is C-6 al kyl or phenyl; R7 and R8 are,
i ndependent |y, hydrogen, G -6 al kyl or phenyl (C -4
In a siglrkydpect b“‘@héC m%@%mgh@r’éqgwrmwééd/g rﬁgﬂ*oa%fec{sgéﬁ%llmg a container
noi eties of R3, R6
Whmhl@ﬂﬂ%@‘iﬂéeﬁiﬁwmgoﬁtqﬂ@ﬁﬂﬁl of &méqurtmaeple@yto Rat@yeiner of the fifth
aspecfyano, nitro, hydroxy, S(O qR9, OC(O NR1ORL 1,
R12R13, NR14C(O) R15, NR16C( O) NRL7R18, S(O) 2NR19R20,
NR2 1S(0O) 2R22, C(O NR23R24, C( O R25,

CORR26, NR27 R2 1.-6 al k droxyal kyl, C -6
In a SRR APECt 61 TH AMEOUSR el aPIGpice coi RSSO fobd or beverage
comprhlingya bon@ideFiof 8had vl AdPeRe (G
prigiigys kond koxy, CI al %ny(o r-“g»'ghwoﬂf?fjgéﬁgxgaé%gma“ged
al koxy) or G -4 al kylam no(d” al koxy) (itself
In an é??ﬁthoé%%lel:ﬁé%ﬁtggﬁ Y(éﬁﬂo‘ﬁd t%e E’J‘OB{:B(/L ed ﬁnﬁtﬁ%#%l)&%y%lingc% Sntainer
of the difthi emdtwmubsnvmlueﬁatobw:(Mg 4ha|doy1ltainer with) other material which
nmet | iyl enedi oxy, difluoronethyl enedi oxy, heterocyclyl,
het erocyclyl (G -4 al kyl), phenyl, phenyl (G -4)al kyl,
phenoxy, phenylthi o, phenyl (G -4)al koxy, heteroaryl,
heteroaryl (C 1-4)al kyl, heteroaryl oxy or
het eroary*C "al koxy; wherein any of the imedi ately
f oregoi ng phenyl and heteroaryl npieties are
optional | y substituted with hal ogen, hydroxy, nitro,
S(O (Cl alkyl), S(O 2NH2, S(O2NH(GC -4 al kyl),
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heteroaryl, C3-10 cycloal kyl, CO2H CO2(C1-6 al kyl),
NHC(O (G -6 alkyl) or NHC(OR 6), Cl- al koxy, C3-
woyalsgpaddsyl (optionally substituted by hydroxyPCTiGB2008/000258
al kyl, phenyl, phenyl (G -6 al kyl), heteroaryl or
heteroaryl (C -6 al kyl)), heterocyclyl (optionally
substituted by G -6 al kyl, ONH 2 or phenyl (G _6
al kyl)), aryl or heteroaryl;"R6 is C _6 al kyl or
phenyl; R7 and R8 are, |ndependently hydrogen G -
kYo Y, I far [
comisoy 2 R0 RSTE alypr 417 Al Sisg; R RLgpf Bl Y ygging saic
contah&raarr@ othedeatertad so ltlyat iopay deaktusedubst i t ut ed by:
hal ogen, cyano, nitro, hydroxy, S(O qR9, OC(O NR
10R11, NR12R13 , NR14C(OR 15, NR16C(O NR 17R18,
Any ﬁéﬁ)réNﬂW@spé&%ﬂﬁ(ﬂr&Bﬂﬂon @r@rﬁ%cﬂ%@%ﬂ deSEDR Berein may be
C2R26, NR27CO2R28, Cl-6 al kyl, G -6 hydroxyal kyl,
combgreds Wil @Ak jRatuier of %IYkéfey%@ of @l Rifler EYEABPIT or- ambodiment
descr‘r’dé@’ﬁérelrﬂ}n@%z‘/s Iﬁb@n@é] amno(G . 6)alkyl, G -6 al koxy,
- hal oal koxy, Ci - alkoxy(G -6)al koxy, amno(G - 4
aI koxy) or Ci-4 alkylam no(GC -4 al koxy) (itself
optionally substituted by phenyl), G -6 al kylthio,
C2-6 al kenyl, C2-6 al kynyl, C3-10 cycl oal kyl (itself
optional |y substit @EfwAlbEDADESCHIRYIONr 0Xx0),
nmet hyl enedi oxy, di fl uoronet hyl enedi oxy, heterocyclyl,
heterocyclyl (G -4 alkyl), phenyl, phenyl (C 1-4)al kyl,
WhilePBER@MYer FHTGQ&I\iehEQbSIQH@&V k& k%oﬁ)naltﬂ‘é?)ébréach%ﬁf Wt to release

heteroaryl (G kyl , heteroaryl oxy
molegidardhyskipge, cﬂwesm;u\w@n@ps ek edher eagt tor tmdnqwckly to be of value, or

coveFTRASEE ) L SHR A R L GLASF B oo

We have now dB¢cvefél thht ahdydty of @(eﬁ))ara%blhﬂ)f n&él@)lﬂﬁ@rogén from a wide

range ?#E%g@e segyg)g s Q &ié@)g{p%ﬁy redycgﬁ%%)reaéﬂmmt@ledzpy providing a

meang!fky Iéstr?ctm%@ﬂb‘ rafé@t(\ﬁhlch &ikiiré kan INEEKhO)I‘(ec‘.actl\é é’llﬁ@lén)oe Thus,
NHS( O 2% 4 alkyl), C{O(C -4 alk
prefembly, ez_alda wdrageargsnaratingpmeasnt foy, ewmlegsem ahu\ve)gebﬁtance may
be as%)ﬂglﬁ%d Qgtggg)??éﬁtale Oéﬁha rﬁ kor %sfrﬁl:tlﬂbktgéyra 0|§’{ure(J%F R’ reach the
activeoshestanse sBatkda he:steuctmymleyhsmappidnwraﬂel ﬁ matrlx in which said
hydroglejﬁfﬁe'fntalf%t&% . nos_lé{né)sleéﬁaslﬁk g_é;?gr %ame@oemﬁfédew preferably
dlspeera ,SuFEéHIe payﬁwenalﬁatrﬁlr?]atéﬁa% B3R, reRay bBZSéIec’cBazoased on the
, R27 and R28 are, independently,
SO'ub'&iy OfaWIQjﬂtur{eo'ﬁt Iheneulk POl | Puitakle wplmaeriy Bratrin yrrtesals include
I e
oo 95 G i) Bl SR RN (il st
ponpanzlenNH(G[Ddl-edhydERQI\)lnyINeCBtate4 a'III‘IQ/II’;!tIQ ofS(I@) 2/(/é_|‘ght4 of hydrogen

gener %{ @He’;n%;%ﬁﬁ“%p%g’%ﬁ’ﬁ'?& g& atieaaﬁt I@yéi, %?@%?t Ieast 0.02. The

matrixXCaNIeCa pdlyaddell natiX Qrid( Shid- A @ﬂdgéh) eneratm% means may be
O (G -4 alkyl), NHS(

=T BTN T RO M o o

rate OE :relﬁgké d?myd?ﬁ"éﬂ % ﬁM ﬁ&] b;yuélﬁ'gsrbMe rﬁ%‘%ﬂgahﬁé% %;<¥r(a8r into the
polymeric ama&yx )andS(FCQIQWHZBOI@(Im/ZIf\IM(aIEr indhaldbpben ns{tdx2NhTs, selection

of polgﬁgﬁk{fﬁ%%aalg M%%E%I 99“& @)%lf\lr(k’é?b' i Ya?rk%%g'%\&*}zﬁg%%ﬁﬁ polymer

allowsdorad loyrle)adlly\lblﬁiﬁlﬁ)l(tma raté cilrklghye oNhI‘éQéB)uIaﬂ(@d'rége’vH ’ffwn)any number
C(O(C-4 alkyl), CF3 or OCF3) ; R1I0 , R11,R12 ,
R14 , R15 , R16, R17, R18, R19, R20, R2 1, R23R24
R25, R26, R27 and R28 can al so be hydrogen; R29, R3 1,
R33, R35, R37, R39 and R4 1 are, independently,
hydrogen or C -6 al kyl; R30, R33, R34, R36, R38, R40
and R42 are, independently, hydrogen, C - alkyl, (G -
al kyl ) OH or unsubstituted heterocyclyl; or a N oxide
ther eof ; or a phar maceutl cal I y accept abl e salt

Y - g, oy -



S(O 2N(C1-4 al kyl)2, cyano, Cl-4 al kyl, Ci1-4 al koxy,
C(ONH, C(ONH(C1-4 alkyl), C(ONC 1-4 al kyl) 2,

wQeRHH 0932 ( C1- 4 al kyl ), NHC(O (G al kyl), NHS(&r2/GB2008/000258
alkyl), (O (G -4 alkyl), CF or OCF3 or heteroaryl
{itself optionally substituted by hal ogen, hydroxy,
nitro, NH2, NH(C -4 alkyl), NC 1-4 alkyl)2, S(O2(C1l
al kyl ), S(O)2NH2 S(O)2NH(Ci6 -4 al kyl), S(O 2N(C1-4
al kyl) 2, cyano, -4 al kyl, G -4 al koxy, C(O NH2,

of ac&%%&%éﬁyﬂ Sﬁkﬁﬂ%%\'&g@ﬁk %%rq)\ﬁelg(%(f&leasg of hydrogen,

dlspeidlcblgylgj theCé@)v(erub%taideylln)o a%@n@éncﬁﬁé’&ﬁx prd@ldlas Blslmple method to
Isolateghe abfﬁﬂw%%“éq?g%m 1hS PRI SRS S ks %%VW@goeg%ﬁeratlon of
the pfddfict. R3 1, R33, R35, R37, R39 and R4 1 are,

i ndependent |y, hydrogen or Cl-6 al kyl; R30, R33, R34,

R36, R38, R40 and R42 are mdependently, hydr ogen,

S

The pG(&/tngerr?Crlﬁ%?nﬁ H‘;% ln@f&{% atl p r\q}gdr}%e%’f?ascltlklg%gﬁgtance, preferably at least
2 wt%haﬂ'hacmlynneablrylatro(camyab\bmdealeisstﬂhehe% wi/h @Enadtiver substance.

C e resent .i nvention OVI es a_co oun
suitaffgF §6f P irRiRe Pt Bhpceey TBoWt b cpB @SB ¢ rpnof active
substamngd. heThaspalahcé\lof Fatansl (Al tes %ol?ﬁ@ﬂ@eﬁ%ﬁm Irb{ay predomlnantly
hydrogen or hal ogen (for exanple fluoro). In a furthe
Compﬁ§bééﬁm*RQY5F@§@Wﬂeﬂﬁbent|on provides a conpound of
formula (1) wherein Eis CElL. E1 is, for exanple,
_ hydrogen or hal ogen (such as fiuoro). I n anot her
Said agfjyecsubisitanqgsr mmorﬁm@aimetapaod/lodeashmmdmpﬂumidcrﬁetal may be
r.ein ydro en or haI such as
Se'ec%ﬁu@& ‘;‘Jré%ﬁ“ é' 195 Qeéfsl%“ h'(}‘&? E\EJHmw%‘.”%/ g A hydride
may basipefanid)donsemepie if I’ﬂu?I@bm@ﬂs@b%é&ﬁ?ﬁ%@rld—‘@mﬂ%‘r‘&ﬂy@ﬁde or it may
formula (1) wherein A1s CH In a further aspect th
be orgdniGent i nvention provides a compound of formula (1)
wherein n and p are both 1. In another aspect the

present invention provides a conpound of formula (1)
Activepsidiséancea suitablgifor the selemse Wi snetecylar kydoogdn 65121 resntl of contact
ndent | y dr,pgen or, hal
with \Af(éjrer A&Iu@@ ngarrg) o lhﬂggqg n:g?cﬁuralmg% l’gﬁ%m @%%'t Ho%%snum metal,
calcnuhyd‘rabayers,odalm I’EyJ:irllde huﬁmmglwurﬂé fdoWsmrﬁfIWdrﬁéamlcﬁuﬁlhydnde

magm?ﬂwgrﬁjy%glo §%Q)p@e§c§rlgl1{5q;ﬁ%o llmlgvggtﬁmhgjer r e\&%ﬂ@ &1 @ free state,
all of ﬁibé?ﬁ%%%ﬁ%ﬁ%ﬁl{ﬁgéfﬁwggfaﬁﬂ{/)b\ygﬁ’wdw} hoc;x%'ér once embedded into a
polym@@@%{!@rﬁﬁ/(qﬂﬁ@wﬁ@cﬁlon nrcmeleys)vyltr( \ahrezalfehfﬁ measuredon weeks to

mont) B oy S AL oy S AE e ot s

than abet 8isecphdsigt 22deghRt etoomvet, aﬂZ‘Zg(Se@Ce 40pt% @ngersion of sodium

S tltuted y such a | uor o) i - al kyl, CF3, .
poron 83 Hisgsipchin B3t FHEn PE el SbREE) i ise s helr-time for
hydrogdiv gaiidration 9 \exeess af ¢omaayd f

Y g Q henyl (substituted g§ ﬁ%gyrﬁbméhl%_né]égzcg‘!}gg\?ﬁ%ﬁ‘dxspersed

into '—féii"e) NME YAridReRlpRE ExhueIRgEN OVENRdesiol of rhenths cwh@r)eas the dry
r I n

powdeF RS ot dicher, SHE TR DBPSY b BRERR L 8P L nyariae

will relhaﬂie)hyd;‘@ghna@lémtwor o), C-4 alkyl, CF3, C-4 al koxy or

OCF3. I n another aspect the present invention provides

a conpound of formula (1) wherein RL is phenyl

substituted by phenyl {which is optionally substituted

by hal ogen, hydroxy, CH(O, CO2H, C -4 alkyl, C -4

al kyl (N(Gi -4 alkyl)2), C-4 alkyl (NH), C-4

al kyl (NH(Ci -4 al kyl)), C -4 hydroxyalkyl, CF, C-4

al kylthio, G -4 alkyl (heterocyclyl) or G -4

al kyl NHC(O O(C -4 alkyl)} or heterocyclyl; and any

het erocyclyl is optionally substituted by hydroxy or

C - alkyl. In yet another aspect the present invention

prow des a conpound of forrrula (I) vvhereln Rl |s

1 . "



wherein R2 is NH2 or NHC(O R3; and R3 is G -4 al kyl
{substituted by NR7R8, heterocyclyl or heteroaryl} or
woaebwrooesyl ; wherein R7 and R8 are as defi ned abosB2008/000258

het eroaryl being optionally substituted by halo, G -
al kyl, CF3, G - al koxy, OCF , heterocyclyl (such as

pyrrolidinyl) or amno(GC -4 ./al kyl). I n another aspect
the present invention provides a conpound of fornula
(1) wherein R2 is NHC(OR3, wherein R3 is heteroaryl

Other( 55’( gﬁ%ﬁ@éﬁceﬁsn@ggzlgbléhteedtrg%rﬁ%ﬂdbg%ls }h%{és eﬂbélmethyl disiloxane
and tpmetmglrtm hydfiden casamietlyas aretglsi sihi asllrmagr’rHLﬁnozyml yor aluminum.

glid C3-7
wherp B YErSlsropotce Becpdiyey rsdingg afe iifiar iy B0 siow, the
additisn bﬁhlytitﬂlm;]b bataiysk@a(lélbﬁ bgﬁﬁttsfalré@S(@chltlﬁtdm@walat@d 4or example,
(such as or het er oc

I
the rq#%@@ém!vw Oéél"wsnatyld.ﬂaﬁﬁmn@y §9@m@f\9%@ybtbe@se4of hydroxide or
aspecd i nvention
ﬂuon%ér ,g)élg géﬁbﬁ%i%%ﬂﬁ%” forbr'r%rr%t%1 @ﬁggrsel n R is
NHC(O) R3, wherein R3 is heteroaryl (for exanple

tis g8 S8 RS A5 RS e 2460 g . o

exampies [poiyroeyd Bilichre hgd ddesy bu&}ekaag)dmtneﬂﬁbahi'd’ro‘ﬁsilbsémé wt®Ade both a

such as f| uor or heter cycl | ;
PolYTRACORBOL AT Bdst Vo BIraIce, CRTARR (o JElipshyp alecular hydrogen
whenah k¥htact Wit @hoigiaed her aspect the present invention
provi des a conpound of forrmula (1) wherein R2 is

NHC( O R3, V\,hereln R3 is heteroaryl (for exanpl e

The HB/H}(&%I‘EO | ny tfr]go%r égé ;%cyc?rqg eéciq?/% ﬁtaﬁﬁg,c r%a@sbe associated with

a contgiakopr @pyarjety ldtveaysar YWhére a@w}tém@maicludesubséhmvtablé part, for

by halo (such as fluoro); . and, heterocyc bei n
examBls 1 G1eL1 Y oo BBy b8 Esrosiaig Wit hg oQRirmers closure may
be rel@apais) sbb@ral@[eeﬁ)e@boht%\/r%@tﬂog sRrtaxi |@@§n%e%mé6dar@freplaced for
fornmu (I') wherein R2 is NHC(O R3, wherein R3
exampet Ry b@mwscwwhr@adw & may @aza@[anggdatpmremmed but not replaced,

for e% ero yc?rg%m% g%% '%%Hﬂﬁ;ﬁa F%’Jffj) o g%eg@}h&yb%%/al 3 the latter
case, (ﬂf@chloasra:ynawmwmrls)e ahélme ravamprisidgeian dlesibie onddhhgf materlal as

u ttut hal o (such as fl uor.o hydr gx r.G-4
cescrltiaretiafer. nlh 8% SytRimed; agaiier Yy atts BPitGe diim closure
whichiafiprdlige bWasebflc 8chlUbk ther cataipet atda r@re%l%QBl‘y securable closure,

i pvention provides a conpound of fornula EI) wher ei n

both gH which\egyojeigPeRAeR gy dydeagenoaenerafingrmeansp| After initial

remoddpd?%@lﬂ lthe r@ibl%él‘)l 's'é\él.lrdb”é @gﬁ % ahd the Jildy Zlogwteettﬁél?é(leasably
opyr i di nyl lazoyl, pyridin qui noxal

securquemsuﬂgln)a)y bptepnasd ymdlmay gemere\da bydiogko a(rrsilthbrezfere improve

the sthiadRfe of (NSRS o B e Bk ompound of formira (1)
vvhereln R2 is NHCH2R3 and R3 is Cl-4 al kyl

CB cs;r stituted by NR7R8, heterocyclyl or heteroaryl},

WhenchyaroggR | GRiIsgion S5evEnRY | Pagipss o ttheedctyg Np@%meg with water,
itiatiB§t 6f Qdp¥tantidh &fyair sy’ 3 v@nd def

initia i0ft 6f oranelxanpy%eé‘t%éh%ey ea?ﬁr%éat% J@Be%%ﬁt 8hi @h gr oéﬁé‘%drogen

generafor @ plagegdyin) a rh@tﬁ@if@apytalrbeg regwapnnnenhlswh sasb&nat foutredin most

oxvaefiselBlfls e’ s B BhbereShs Thls ISR ddhn egnepeton seneraly
will codige }wthltne alhagidflthé gohtagier apERS tplddeenitas ané \Myq/drogen generator
i nvention provides a conmpound of formula (1) erein
R2 is NHCH2R3; and R3 is G -4 alkyl {substituted by
NR7R8, heterocyclyl or heteroaryl} or heteroaryl;
wherein R7 and R8 are as defined above; heteroaryl
bei ng optionally substituted by halo, G -4 al kyl, CF3,
C -4 al koxy, OCF3, heterocyclyl (such as pyrrolidinyl)
or amino(C -4 alkyl). In another aspect the present
|nvent|on prOV|des a conpound of fornula (I) mhereln

o, o



tenperature, generally between 0 OC and the boiling
poi nt of the solvent, in a suitable solvent such as
wdizeislooeswet hane or N-met hyl pyrrol i di none. ThePOTAB268/000258
with formula (HIb) is optionally carried out in the
presence of a base and/or a coupling reagent such as
HATU, HOAT, HOBT or DI EA. (\When a coupling agent is
used LG is OH, and when no coupling agent is used LG
is, for exanple, hal ogen.) The reductive am nation
. r | .
into ogur]%t%?stﬁe%{ehlofr oorf{'fﬂlrazco(ﬂgéehgl)r allli? o‘f‘@%{ \{Ao:gﬁ%&%én@n{lrﬁge hydrogen
generbtiorh be@remmmmﬁ itibsufficiant hd mmmaze;ud)rttabi ef thelhyendgen generator

with S Sy S S e T SO CUPL IR ERUSIOTLEr gosture s readily
achleﬁéHTB?kénﬂJrﬂBeif @f mélttﬂ)ds| Iﬁclu/d‘h@;g @Uﬂn&llim@d tcEEez&agYn@ﬂ%V%ydrogen

are as defined f or mul wherein

generﬁlqc( apgRer ben sb'écf;slr%qaém@éﬁlwgcmﬁj&v FoGE™ gemepiandnometal foil,
btk ,
metalfiBET Ml ic, G PORPRAR, Plus; fof efmeler &K ifiding, of closures

contamg@hyctmgdm genemtibgmryéartd;l in rsledtezjcncﬂyeihylehh)uags is an expedient way

Ioroformatein nce of a.su bl.e .base, such
of il i (e, G aiatoR B Bl daciaues bt AR bR HicSlres onto
contai&@ré abirptienpetidufelimaestptadt | of thetheiesgdh @enaitort WRh moisture
boi ling point of the solvent, in a suitable sol vent

prior @u@'ﬁcﬁ@eﬂbpf é’P\%/dI‘FQiY'QH%JnCIO%W@érﬁ%@r?@”@ﬁ'“@fér‘ﬁlﬂoaP'EPQ/)O“e or more
Y4 e as defined in
deSSI ﬁ'isﬂ:i% can %\Strhetgg?’qeioof\%ggreactl ng a conpound of
forrrula (V): wherein R1, GlL, E, and A are as defined

.n fornmul I.,vvi an_apmne of formula (VL) whereinpn.
seleclBhfiaikodle ebye Pbdaer Boofesfao o et fpYollE Rl can be
basedC@ﬁ alrﬁmnbmtofainta;as indlahhe buengteingitad @, ccgep@f Rildgram, grams of H,

tween 0 °C and the boiling point of the solvent,

in
genergiagpen8IAm & SANE SUESRNGS. I pRepHaRuS SO of the active
substﬁdéc%%?céﬁed)%)h&ﬂﬁbﬂ beCratd Rl aAHtitd Fbatc%n Fﬁﬁé‘&?&s Ynfease of

base and a coupli'ng reagent such as
handliog DPrieA. toA iBerrpe@iignointp o amplolyniarjc Vmetreq nOR1theG1sthble active

|

oot Y450 S AIBEIRER, ST OREIE b0 1 SoBIRERE svaiavie
thermalhd stalde,eobiseldiivelnaowi cost ohasl s 14w )ecahidial motgpuessrewtght, and

a hal ogen a with an anil [11): RNH2 (VII)
produfgranrogus PeReltsts Sy RERBRRIER (15, The. pr ocess

is carried out at a suitable tenperature, generally

between 50 °C and the boiling point of the solvent, in
Becaugesongeatieleased \ﬁbﬁtm@'@@waéilydrwwﬂlr fﬁm@m disperspethroughout the
mterlop ‘?‘fﬁec'%ohfsan?é)rté ler?feé:t@% hoéd n‘BJ Cgf 9{ Eontainer

as pota SI um car e conpounds of the

walls, |the/da<mIat|on mfaﬂ1eaéc3wetsexbptwpamedtamlnggodlymem epriat(hereinafter the

t hods wn e schenes. be
o SREEAAD BHNE BRORNAGFSup 57t FiSHle. |5 @papiali Bawever, it i
desiraBfe ¥6AbESeSthe HyQFSTRG GdrRsaidF YitlRSthil iRRGiok Bf tHtEcontainer in order to
literature or can be prepared by routine adaptation of
maxinygg Hlﬁ]l%m@éﬁt:@f mecogen Fhaé ig av%la§¥%ﬂ0é oxygen Reavanging and minimize
the arﬂBQﬁteﬁfs?l eﬁayerpéﬁ"ﬁ%‘?sﬂegﬁpé@ th%ﬂiﬁﬁeﬁ%aHélsﬁeﬁ BEGERCh! oxygen
an acid ro p o ydroxy or other potent
scaven@agt i Véitlynolhp. cSuainahl & lpr@ermrailmg)r@fewpstoammd@ttheIhydrogen

e PGSR 500% 08 PGB, BB cotaner
made Jfdirkégdrent CEI9AbchiorCopane mtloy¥n Senkatanafith®i the container

aspect the present invention provides processes for
the preparation of conmpounds of fornula (T). In yet
anot her aspect the present invention provides

i nternedi ates useful in the preparation of conpounds
of the invention, for exanple an internedi ate of
formula (I1):or formula (1V): or formula (V):
orwherein R, R2, GlL, E, A Y and Ware as defined in
fornula (1), and R |s a substltuent on a phenyl group

—— o o r o g,



dermatitis, dermatitis herpetiforms, |ichen planus,
I'ichen sclerosus et atrophica, pyodernm gangrenosum
weoekbes/oeseoi d, di scoid | upus erythemat osus, peRpPNIGH2608/000258
penphi goi d, epidernolysis bullosa, urticaria,
angi oedema, vasculitides, toxic erythenmas, cutaneous
eosi nophilias, al opecia ar eagt a, mal e-pattern bal dness,
Sweet's syndrone, Wber-Chri“stian syndrone, erythema
multiforme; cellulitis, both infective and
closufPY bri&eLd Ve iOHNY %Hhé%‘ll ﬁ%ﬂr‘é@ogﬁldc PR RS dragen generator
non- el anoma ski n caficer and other dysplastic Fesions:
behindr agfunctionald bdireor siechs dsnal chisne flineedndorpretauptréwenrd ; physical
5. . plepharitis; conjunctivitis, including .
moveRigpE Mg MO8k deneraipr BHRE Padiadshstordia. ihsBian, or use, and
to elirBinb®y they pedHibipgSdfetFade amvehtsi &F. re6BIrPb@brodSéts from dissolving into
aut oi nmune; degenerative or inflammatory disorders
the fogdl & OEVH@IEhe retina; ophthal nitis including
synpat hetic ophthal mtis; sarcoidosis; infections
including viral , fungal, and bacterial; 6.
In ongyagtbodiments thenhydrogas tgengtabarsingy de igcompovatedsn a film which is part
er,| ntitis:, oesophagitis, including.reflux;
of a EgLefShMnNd " 5uBFPSE ARt rime\ SRy 6B Mtrepipeas) to allow
acces@i toeheecortontst biSthencdnidined Uiheefilad invg/ eebtiss.a laminate. It may
, proctitis, pruritis ani; coeliac disease, irritable
includg yegyﬁwﬁmubmuaawp@mwe & r¥ygRreiorm@mplegymetal layer
such 8548 SLEARLR, E9BPL 1L LBE i BN AP bnertin e i
includes pasiidi Bydrogen gtinesgtaut dinendintancel laiwekn dharfydvoges generating
| brosi ' IS of . Liver: I Stitls:;
layer %g@ é}(r?ée e pfel%gs %Lgﬁ%Béré%{n%r é%g?egﬁriag)ﬁ{ (l:e;s%g_ﬂaﬁ & 'disthRce between a
said igpermeableniayg: ofi¢iphfiirhiand the velitegts of éiestbhtadleranthe film may
. gl orrerltll nephritis; neggtﬁot i,.C syndéorre; cystitis .
include | pIgreriivac RYErahtieth dne cdistanicer Beiveen ifhecﬁ@hepme layer and
conte AR HHBNESNtEING! G€NessAHahetha s @RES HewBER RE Iydfogen generating
prostatitis, epididymtis, oophoritis and sal pin |t|g;
layer g theveptantsi @tﬂhp@y)pwm@. sThé dlenmay ke adidding foil which is adhered
to a cSHEMEPBLLPT, GBR D Whead Temie): 9. alogralt
rejection: acute and chrohnic follow ng, for exanple,
transpl antati on of kidney, heart, liver, lung, bone

e B o B B S T LA O A EFUR. % o
of hydbgéebradens viliHe a5 can@irel R rangeifBatis RYnhARONW6Fdver, the faster
i ncluding CID and nvCID; anyl oidosis; nultiple _
hydrogey) isr ganefateddthetiaster deml) epmeatengersmeigoifisant iperegspsin the rate
of hyo%g@'f Eéﬁér%rtieﬁ' Frofdo BR&GHbIL § 'reéﬁgjc%r’%in%E ts?cfr?éé Yemperatures)
~“'nyasthenia gravis; acute and chronic paln (acute,
will réstite mriantyemodestpancséastesntn thdreddreentrbtiorndfr aydiogen within the

. i pheral qrigin) inecludi vi sceral pain, headache,
contaf BASEEk 4 S0k hORbS Mo HhoE 0 BLeRR PenlSA“aohien areater
than thei pérnesbilhpng eajigen, RBé radurki 60 hjdedeaARCRie ABSdspace of the

tunor invasion, neuropathic pain syndronmes incl udi nt%; -
contaiper Ba; 0t pRRY IhEXpRAY ¢, Volne Hiaycais Sé1iGh Bdbelow the flammability
limit fdEHARAN ST P@Hﬁéﬁ%rﬁofh@osﬁl@:%ilit?ra%'f‘.thé@or%%'ﬁqn Rﬁ&ﬁ BPBERrages is

nervous system conplications o I'i gnant, 1 nfectious
low; henceaat aihmaanpsiod des bydrogen intheecordainer ivithiom e tiecheadspace of

. [ ' e i ncl.yding Hashinoto, s thyroidjtis, .
the oo s Agfied dbd FlauftelbeP LR el Moy o8 et sty Ficontainer
may bedieyasmiat. t Rooekasipleyfaeni SOPURIPRET, b@@@er@nmnkéiﬁer with a 30

fasciitis, hyper-1gE syndrone, antiphospholipid
syndrone; 12. other disorders with an inflammatory or

i mmunol ogi cal conponent; including acquired inmune
deficiency syndronme (AIDS), |eprosy, Sezary syndrone,
and par aneopl astic syndrones; 13. cardi ovascul ar:

at herosclerosis, affecting the coronary and peri phera
circulation; pericarditis; nyocarditis , inflamatory
and auto-i mmune car di onyopat hi es i ncl udi ng nyocardi a



system c sclerosis and limted scleroderma; systemc
| upus eryt hemat osus, m xed connective tissue di sease,
wansmaeisif erenti at ed connective tissue di seaseCT/GB2008/000258

i nfl ammat ory nyopat hi es i ncl udi ng dermatonyositits and

pol ymyositis; polymal gia rheumatica; juvenile

arthritis including idiopathjic inflamatory

arthritides of whatever joi ﬁé’ di stribution and

associ ated syndrones, and rheumatic fever and its

ans;nzV, [

mllll|ltéyﬁ%§(§g é:‘rél‘?}tsmrhg%ﬁwgaegggg <§c7¢’rg kapédo‘aai( d)tﬁﬁvgésgtgartegdggg than about
1cc csfy"lydrccgm is peledad twethin trenoghdsiaer im edes othe rate of Ha permeatlon to

rteriti nd vasculitides soc ate h vi
ve oréatet Banne el SameRigiess. (EaeiTBRaeiARGl HB genAgtion would
need wﬁenﬁﬂﬁﬁb@@teﬂ) A2 lcewdyan koraéd for ehdlgh ingbirogen to be generated on
Medi t ertanean fever, Mickle-Wells syndrome,” and
an ongainlqagis 1a Bt st er all /f ledngreasigsegen.
drug-i nduced arthal gias, tendonititides, and

myopat hi es; 3. pain and connective tissue r enodel | i ng
Becawgdfe onlycsrhaek laed@trdd otﬂif'fydramnsnebﬂatd) el pjesept [rfsnn‘e the container in

anple sports injur sease; arthri for .
order 33 YS/e; RBnBY PP beRh eV SRS Pl BReRTS 07 Snogistiiagfon of the
contaipiey Dvat tigle ho@Pkesefdd @ir b9d)néf Idregse i ﬁﬂﬁlhwaﬂiSConsequently
intervertebral disc degenerati on or tenporonmandi bul ar

this technplogy éy eaasiiy @psligabld Enkothdigidiand flayible exyaide(such as
ost eoporosi s, Paget's di sease or osteonecrosis),
pol ychondritits, scleroderma, m xed connective tissue
In ordetr $mfabilitatesthe ndgdtomar bétwepatmblesuler hpeoiged ovitramotkcakersixygen, a

catalyiE K- He e AR bUE! hifredeipr Ry b Zatdli i reacton o

hydrogéi Wthosgenaiiticih@yeshyt iresitiord aieife s hidtal Botides (such as nickel
reacti ons; phyto- and photodermatitis; sebaorrhoeic

boride)e mgial cALIdese (shah ap sttAFRCATRIde) dnetal ¢yigrep| Grels as titanium

nitridd)] ‘a‘h@rlra?gltﬁfnoﬁwké?tal%alﬁbt éﬁ@mo‘?ﬁplei%é)d%f'%egén@rﬁﬂﬁs\ﬂm metals are
skln sarcol d, discoid |upus erythematosus, penphigus,

partlcqgﬂeﬁ*pmﬁmcwuse@fdtbe@ogam\éllbueﬂatssaallmmmmd platinum are especially

e 88 RESGEB: ot 8691 ] 5053 S SR ML R SRA e e

conveSsier of hiyayoyenodmel odddeer to@vaﬂeswmnhtﬁy @drnompredlydthermmtion. The
cellulitis, both infective and
Cata'yg{:’ﬁ Hrﬁf%éﬁ}'\?éedﬁéﬁﬁ a(bf?ltl tis; cutaneous |ynphomas,
non- mel anoma skin cancer and ot her dyspl astic |esions;
drug-induced disorders including fixed drug eruptions;
In ordgr taeipagimipe éph afficiansy of dhg gnygqmwavgngingd‘egqug it is preferable to
p r I [ ] 4N | Sz b T
Iocatea?rieerﬁln'tg\k/%tﬁg%eggt%%ng;“ u\]\?@gt&gggﬁh%r g%él\‘c%é For é)Eérr?ple if the
apphcatud)mlrammm tlmha*g@mgeat be escavengdd deshat oit yedcl&m tler $nterior of the

ectin he n hthalmtis inclu .
contaigs S dragieton S ARBRLI Bareokeas FevBllie desicaite. Conversely
if scal&ridingli dTdoidedl alreddin@rdser@nfl tRECESHthALT i$-desired, it is generally

gastrointestinal tract: glossitis, gingivitis,
preferg@lle, tedenatetthe: ca@@g@m@@qr,lg the mtpuqr it _cmj;tmer. Finally, if both
functncgﬂsergg%%' Hggl‘:?%tlﬁgfsl i rgueﬁ b&fgﬁcbe@rﬂ@ﬁ &%ylh%’ﬂlo? of tHPEhtSiner and in
the cqmtamer tals. pMihilet itfse anatalysiorebyatme cdﬂmemseinsparséd altbethe food or

bowel .syndro and f ood- at ed gi,es which ma .
DovergiR ot Jf 1ORIECA D RETE 4 1 g R 2 b DR MBppI e Tto 4 polymeric
matrixM DigheRSionldfi thiet tfaREt §8 UTpblynmlericAREA®iH Pedvides several benefits,

hepatitis, including autoi mune, alcoholic and vira
fibrosis and cirrhosis of the liver; cholecystitis;
pancreatitis, both acute and chronic;8. geni tourinary:
nephritis including interstitial and

gl omerul onephritis; nephrotic syndrone; cystitis

i ncluding acute and chronic (interstitial) cystitis
and Hunner's ul cer; acute and chronic urethritis,
prostatitis, epididynitis oophorltls and salplngltls



conposi tion which conprises m xing active ingredient
with a pharnaceutically acceptabl e adjuvant, dil uent
wonrowsaweiser . Dependi ng on the node of adm ni st PaTiIGE2008/000258
t he pharnmaceutical conposition will, for exanple,
conprise fromO0.05 to 99 %w (per cent by weight), such
as fromO0.05 to 80 %w, for e>1<arrple from0.10 to 70 %,
such as fromO0.10 to 50 %v, of active ingredient, all
percentages by wei ght being based on total
inclucdtRgBRE hbt Fi’r'?nté@%@ﬂ@frﬁ%ﬁéﬂ bf odcé’r”P Jgéé’%uﬂe attlglasminimization
I nvention may mnistered in stan manner for
of catafyzedi reegtien dwhdeen omole¢idar hydiogedemid &mbdt or beearagefingredients,
and Sé( olfﬁﬁ?{ \{a(? r?cﬁpr& r]p@sofI g}e;p:%tqllg{lt E{Srqgitﬁer f%é)cri\l\ok?}y %everage
contapwr.enteral adm ni stration. For these purposes the
compounds of this invention may be fornul ated by neans
known in the art. A suitable pharnmaceuti cal
A par‘ﬁ@ﬁlﬁ@%‘d%% afoft I’Hbspr‘e’é‘erﬁnlhbé’ﬁ‘tldnslsofh%g Pehads %f R ler@Jnely high
adm ni stratlon in unit dosage form for exa
reactipatiaies ahtaigapleuiéh amustbes oh calatystheeneemald ama@tanﬂcdialyst may

be regu%d ackl c\fgra%sl?\%r gﬂégq%ﬂﬂgg‘iﬂgpiﬁp{nﬁq f g‘r?igﬁllfdoqjy Y o1 ppm to

100pmarnnéferab1ytmeppmn@e10ppr®n Inongk grefeitadly2 Ot Ngkg” OSppﬁf of catalyst

ive |n redient, adm ni stered, for exanple
refativig'fo ek WERGt o e SR HEKOHaING AP o G Bsraaf)-a I preferred
embo@PAEMtE a5 6!’”1@5@‘@? c%Ws‘?'@xr@lLRié@POUHQSQfotr‘ié}ﬁn?e stated reference
i nvention, or a pharnaceutically acceptable sa
to "pprmeetasto P@ﬁsdpe;ﬁm“lﬁﬁ@édﬁlb(ya/vel@bfrrpo5| tion or
formul ati on conprising a conpound of the invention, is
adm ni stered concurrently or sequentially or as a
The somiitameuhtmfeptalpdtineeded tHoas @vbrrexpbesiap eatalystagebé eodnomical.
agents, for the treatnent of one or re of the
More@ TPRPRIES VLK STl AMGAPIS LR dPICTS 10 HRe ieflest¥oniheg can be
minirdah énpddt| cAnBEe prckH R B tRYCHu@s ad BYlor iz %ﬁHrre&}cﬁ‘é’omty For
to) rheumatoid arthritis, osteoarthriti’'s, ast

examahet sthencpaliadiimi is | utéired ab dhe eatalyst |COéC<pﬂdra‘fmmarl§BSS than about 1
i n

ppm gﬂﬁ@%g%é%&% oPﬁ%werJ dﬁé ff It'rclavéee ?\Z@;ta(r&rgé(ptgg}ge ates of oxygen

scavepgingi né& gmemiag@amoUnSbé«tatwysmweqNoed sa\tlldaldepdad on and can be

st M B9FT 58 L0508 TR Sk o oo, e

thlcknteﬁdilbbtﬁe)t@ﬂtmt eills agpel rafd éfcmdygehlamdmyow@éreabﬁﬁéétwn and the
ch as gl roxi cam dicl of enac, propionic acids such

degreéglflﬁémeﬁ( AvVeNngiNdyiegHbe@n, fenoprof en, ket oprofen and
i buprofen, fenamates such as nefenam'c aci d,
i ndomet haci n, sulindac, azapropazone, pyrazolones such
In or daetq)maxymattae @fiécacy alf |thqlcataé3§t510mpMerascpthatnme catalyst be well

TR TN
homogmrmlemdbalystd |E|tscpirefemed khat tﬁy@bf&l@(ybémmwdmh@ ;bd)l?r%er matrix
nitric gl ucocorti cost eroi d

at a ’?Rlﬁ&t”ﬁ‘éqe‘é ni M%&gﬁwqtbsppetaﬂyst%r'aus nrﬁﬁefreﬁ*ugmﬁae average

catalystidramMeRPShe Rafss' tR&h 3-RickdC Wh&e ﬁr@fétrr%%i)tha‘ '?\P&Q%& EXRfst particle
| ef | unom de; hydroxychl oroqui ne; d-penic

size bgesyiffan ap0 dt&ﬁ‘@m%%(ﬁeanérealpeoually)rpadsfegeﬂdhan the average catalyst

vt GBS R 5 958 ook BAD ol e catae

nutritional supplenents such as gl ucosam ne. The
present invention still further relates to the

conmbi nation of a conpound of the invention, or a
pharmaceutically acceptable salt thereof, together
with a cytokine or agonist or antagoni st of cytokine
function, (including agents which act on cytokine
signal li ng pat hways such as nodul ators of the SOCS
system) including al pha-, beta-, and gamrai nterferons;
|nsuI|n I|ke gromﬁh factor type I (1 G- I)

a A — L T TR S



adrenocept or agoni st vasoconstrictor synpathom netic
agent, such as propyl hexedri ne, phenyl ephri ne,
woheesyogasepanol am ne, ephedrine, pseudoephedri RET/GB2008/000258

naphazol i ne hydrochl ori de, oxynetazoline

hydrochl ori de, tetrahydrozoline hydrochl oride,

xyl onmet azol i ne hydrochlorid tramazol i ne

hydr ochl ori de or ethylnoreplﬁephrlne hydr ochl ori de. The

present invention further relates to the conbination

P d: of iRV, HRER I

pamcgéc:sc@r??abl e sg a?]dt”w;?)eo% cﬁgﬁééé’%ﬁnog{%?gﬁﬁﬁ ner g?@él%%mh%s carbon,
aluminaconethayliteisatenials.c receptor (M, M2, and M)

ant agoni st such as atropi ne, hyoscine,

gl ycopyrrrol ate, ipratropiumbrom de, tiotropium
The rhetbot In@fpbfafmlohttrﬁtbé eatali@t iPhotedriral. Mefdred technlques result in
a\thgtenze pi ne, esent invention still furthe

R actt\f?eca;fa F-ndbe satadyst §aB Aepbapdposite n@fo the container at
any tl'nﬂé’élnéﬂ N duflhg BoPHREMREGHE bR RbI o"t“tﬁ@hg@m(g% 5@ ce. The catalyst
hereof, and a bet a-adrenoceptor agoni I nc
can b@tlaw@@éﬁﬁdrIrﬁ@b@yp@ﬁmﬁnd) m@m}‘h dal$lngsppiye‘rml fmrm,atlon or during

oo B kSBR[ RS spyin o sy

or sohitihudetied ,catalyst citor pblymeamellemelpnbheds anélt prbeessing. It can be
mcor;g}resen i.nventi o furt her relates to the combi nati on

atedc BYBISH org)fo thdnelhvealttidh, oTosUspepRignnaL & catalysy into pre-
melte@GSRhab| & rﬁﬁ}t%lé@@é%’éorp%@e@bﬂﬁ% % m%ggegbé‘t%h of the catalyst

sodi um cronogl ycate or nedocromi | sod present
with gotyreern anshthen; mIXlrngitEheasteehaéQteseltais Wits rmbyrbemraellecbmabme desired

vl ELERETRUIESRp L, OPBRIAAR, Pt HEALIBER b Ly s st
in theasteflbunf Bel catdainer, |tlaemarulys®rrmyaﬁmt:@4mnldgl,ed with the active substance

becl.o hasone di pro nat e, budesoni de, fluticasone
Mtheﬂpﬁﬁﬁgﬁgf Ry °8FB§8HEE8 'or nonetasone furoate. The
present invention further relates to the conbination
a conpound of the invention, or a pharmaceutically
Ina paeféesﬂm@cgment tthe catslyst i ineoeperatgdrintorawell ief dhe gortginer. It is

e AR DT ! ESPOLBE R HFE R BB t s

part oathmwpdmfdhefcontmnernvlem pmtierreat emh@hiarnam;e}m catalysy is associated

it fEGRLRSE. A 51581 5 PEGRHRY @) TeA s anmeg rferably at

least Q0% aTthdarka obweliateri wl d‘flﬂhwbbrﬁ@m‘eldCh as anti-1gE
(for exanple omalizumab). The present invention

further relates to the conbination of a conmpound of
Ina pFéT@rre@\éﬁtHdo‘?r‘henPrth@ ch s@%cé’lgtrfbﬁ?ed é’ul@s‘t?ﬁtp&tﬂg%%u@%ﬁt the entire
her eof, and another system c or topica
wall amﬂ (O mmtammmtgonaﬂbamluémgta cssuredhemof de or a
derivative thereof, a retinoid, dithranol or
calcipotriol. The present i nventi on still further
The costhalees cbmtehi‘tﬂat@drtbItmbresenbfnv@ntt‘dmn@wh’é @ithdriv® a monolayer or a

i nvent i on har ceutica accept apl e salt
multigyee, COBRITUSIAR- ¢ G WAL GHeregr cqﬂ#rﬁe&%n | RHoReBY oagdor more of the
IayersSHtafyaIE’é”é ‘I’Ja"r‘ﬁersléit'ér aSASr%rf F?f%ﬁi’ngzéf?mpl@eétaln?a?teﬂﬁs which may be

bal Sal azi de, andol sal azi ne; I mmunonodul at or
mcluda@elnt thes gempasitioneof ﬁhemwrlefeayearatecmlvememer owsnyl alcohols

=02 09 BARE BB B A BERDEr BHEIRA RHHGAAE' Ot o

materiiatsv&mdtomma)orbea upbar mace (dyiee adrl paacefephabde nsabt layers in either
thereof, together with an anti bacterial agent such as
a penicillin derivative, a tetracycline, a macrolide,
a beta-lactam a fluoroquinol one, netronidazole, an
i nhal ed am nogl ycosi de; an antiviral agent including
acyclovir, fanticlovir, valaciclovir, ganciclovir,
ci dof ovir, amantadine, rinmantadine, ribavirin,
zanamavir and oseltamavir; a protease inhibitor such
as |nd|naV|r nelfunaV|r rltonaV|r and saquinavir; a

o o M



gl ucocorticoid receptor (GR-receptor) agonist. In a
further enbodi nent the present invention provides a
woheosrmaexswt i cal product conprising, in conbi naPCOIGB2608/000258

first active ingredient which is a conmpound of fornula

(1), or a pharmaceutically acceptable salt thereof, as

her ei nbef ore descri bed, and At | east one further

active ingredient selected from-+ a b2. adrenoceptor

agoni st, < a nodul ator of chenokine receptor function,

i i

mondla%l? drr}ﬂhﬁlefy%g c??téff?ﬁ?@%ﬁcl& gble/%rgttelrclg?éﬁi ﬁﬁ@fsﬁot limited to PET),
polyeshpiasiers, « mlmtereﬁuﬂiemer gpolyarsdimanesand aolylraldes polyureas

o B RLBLE) I8 ALHIR R S BSPhSlR BSh el povoltns

mcludmg blﬂtmoteh)tratmrjlte polb,@ropp@ra?é aﬁagutyetlﬁtlerfe)ﬁp@%éﬁymes polystyrene,
t .and further "active Ingredients in

ol SRR kel-8hoapyiephbiuen o R egeeD @ cpmons thereor

Furth@BMord @ras%aﬁﬂéh@r a‘ﬁ@f&?réﬁ&lérhé‘od‘t?n?t Echf rN&horphous carbon)
active ingredients in separate celt

are explgithy aentenylatgdtashbarriesdaysirsu Iﬁtlla@feﬂﬂesafos&fqemuneaﬂ pcdymers may
t d t
T

commtaettlne:ubatnammce:lomrereat| ng respiratory di seases such
as asthma, COPD or rhinitis. Exanples of a
b2- adr enocept or agoni st that nay be used in the

In a phréferfeeediboalmaitodHet ca&AEAindudss tWHIR 88HH 'B?/ngolyester for
i ncl ude netaproterenol, isoproterenol, isoprenal

examyleRE&and pretarpbly setalystds gisparsedwifiiaths polyestent er ol
(e.g. as funmarate), salneterol (e.g. as xinafoate),
terbutaline, orciprenaline, bitolterol (e.g. as

The sihepg] carstructiom, rtagptitatom ofitacahtaimdrs ugbé in the present invention is

dr noce r.,.agoni st of. this enbodi
not ofte R PR e LB bo, PrIbiS e sicoot A1 Ree dr e eoniainers. For
example, nheaémtam)ars fnﬁuymbesmbnéretrmn aSmilBF @F QYreater than 1000 liter
bambut erol (e.g. ydrochl ori de), carnmoterol (TA
capagiyps!he gemaingr FgfefQﬂé*h'Vu asedqy VQ@"ZG{ THjhexANgs 30| 18100 liter, more
yd
prefer@bﬂf ‘P(’f()’mgtdhé Hé_}améﬁmérl? l-{ef i ”ﬁmﬂ%ﬂpﬁ?%%e thickness of the
walls [qfe t@R*CCRﬁ?]neaS sthei thexibilifyi et I‘ngtdl@)euﬁ thel cobkainaast or the intended

o 5 SR s A LR bR sl 56 255t nctuce
but a@12F58mMA6d 3o s@eﬁetkw)attletso;an@nbégsiq;dteheyatréy@Spaelsgtubs barrels,

blister ?%ﬁﬁy[?hﬁf*ﬁgf E% CHS}%H?)E?pﬁ@HDP']m%BhV&QQNé*Dﬁy Maymeeeated in the
mtendﬂb‘f ]aﬁébh}e'r Rehtdiner, SeRARNESb @B?é‘&éirﬁaﬁt%réjl'o%‘éte%slﬁqhe htddr of the
/ 76933, benzenesul f onam de derivatives e.

conta@e(4 {[6-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydroxy nmet h

yl ) phenyl ] et hyl } am no) -

hexyl ] oxy} but yl ) benzenesul f onam de as di scl osed in WD
Said mh%ﬁ&fﬁ/ ineluge aapeinheeble et iodiprRgaNbBble @8 more polymers that
hav dl% agbsed in V\D 2003/ 042164 and V\D 2005/ 025555, .

¢ iNH5| ARPENCE 4 iANYOXYICR SSAV ARG ArREHTERFRI T Bebvaem ABowS . 5x 10
cm?® <R L2372 446 art b SAMRABAGE’. @ﬁgn{g’ﬁ%ggay GSK 159802, GSK
901, GSK 642444 and GSK 678007. Exanples of a
rmdul ator of chenokine receptor function that may be

t [,C r .accardi.n o.thi

The shReo! el INArBcH FRAEKCR B EREHSH 1ERFEGEAT B! BritcHSn general
the hylaxczgmt gsnarbtarncanibe Borhgd o khnasapé wokthbienfol horp@dtion into a

be used in the pharmaceutical product according to

thi s enbodi nent include a p38 kinase inhibitor and an

| KK i nhibitor. Exanples of a protease inhibitor that

may be used in the pharmaceutical product according to

this enbodi nent include an inhibitor of neutrophi

el astase or an inhibitor of MW12. Exanples of a

steroi dal glucocorticoid receptor agonist that nmay be

used in the pharnaceutlcal product accordlng to thls

Y T o S o



exanpl e the anti-erb b2 antibody trastuzumab, or the

anti-erb b | antibody cetuximab [ C225]), a farnesyl

wonremsgbesase i nhibitor, a tyrosine kinase i nhi BCT&B2008/000258

a serine/threoni ne kinase inhibitor, an inhibitor of

the epidermal growth factor famly (for exanple an

EGFRfam |y tyrosine kinase i1 hi bi tor such as
N- (3-chl oro- 4-fl uorophenyl ) -7- met hoxy- 6- ( 3-
nmor phol i nopr opoxy) qui nazol i n-4-am ne (gefitinib,
Y VARIRS i I :
cont e 2? é%lﬁcg';?g;g oxyﬁbqé'wnm@ngt%g ll}mﬁl‘éggabmutnaere réortllgmted Eo pellets, disks,
films, dibler, Wayerofabéic asery-wane alnic, 3nd powders.
chl or o- 4-f 1 uorophenyl ) - 7- (3- nor phol i nopr opoxy) qui nazol
in-4-ame (Cl 1033)), an inhibitor of the

It is gdmalyeﬁesi&able/e@l tagifopwhé |dragth @f 4 tfm?émydrog@h Ve beﬂfbl@ééééf from the
of the hepa & yte rovvthfac% ﬁ‘?‘ﬁa

hydr °§ﬁf’|%erﬂﬁr%§é P ?r K ehdree G‘dﬁbanﬁh%ﬁeﬁ' ﬁh?';ir“f%@f the product

that i€k %‘ét érofgcté!@?ﬂ%% By GHRghals! afalgfrﬁ’lgttlﬂeﬁ?ﬁét‘ﬂrof(tﬁrﬁé hydrogen will
exanpl e the anti -vascul ar endot h

be refeagedis afm@lgbtﬁqmacrévahhemwarbtheasqtm@mdvadexsnslnosaepblymenc matrix,

7422 7 r 98 13 540
the sKRet 7RIS o RSOl e PR SR ekl Pem (Pod Wik sodium

borohgdddpl @ Ipasiymhg}mneanaﬂ mbomi ttempefaturd epei ﬂhaﬁ\/tbﬁe of reaction is
i ostatin) cul ar damagi

aoprc S o, SIS hirE oo iy S beverace

produ@:'cs»S q %;ﬁgo V%s\é’%l%it’ggiﬂcgr?t 3\}%@(062/9{ Hgﬁggen %ﬂ@%\ﬁ%g@%e ¥Qual to or

somew@@a orententhasesstimpe tagpyatefas roxagamrmgasesm @u@na tret exeralbreaction
f_t

o2 0 LB E2 984 SN RoBlF BBl S scdibpisned

simply Her aypasappg dhehratd of hydayeinegermratioe iesn tad hyeplgaaegenerator of

ow aberrant %%%E%ueg%g‘edﬁgg%%g%@ﬁ%t% &rrl?)g:en%%%élration is at

least tvh@é ey Batél@ID bRPEIIERgRiseexpeclcdasethesddidaif¥t RdUdRtion.
deam nase, thym di ne ki nase or a bacteri al

nitroreductase enzyme and approaches to increase
Th ] | che r adi
o BRG0N AFEME r PRI Sy’ R0LSH OB U ror o
extendge weriad ed time, dor exanopiotahdeaspduveek, anpfeoamlh at femrst 1 month, more

et BRHL g ab ol P85 B50FE B AR peros

may Her assekeed after viokdge yit r@bl‘rﬂt@%;ﬁ#@t@r@&?@ ehbeibientZpressure.
interleukin 4 or granul ocyte-nmacrophage col ony

stimulating factor, approaches to decrease T-cell
It | i
BB, ABHER ey AR EREH P TH ydtlaer o
the fogs| ﬁlg b@yer@iIQEneTDr%@e&tl@@ref@n&drtheélthe Ihyde@geanngenerator initially

leasERALRRL 5] O O P AR e i e ot

catalyspive |dcaited imgorbnemhemitérorwiitithcontainess st at ed
ot herwi se: (i) when given, 1H NVR data is quoted and

is in the formof delta values for nmjor diagnostic

it is SXRESP, camtPpIdidy ﬁﬁ‘étt TP may [id @ p aLPQn}, 61‘32?&dﬁo¥}§nt§’enerator5

tetranet hyl silane (TM5) as an intern
providgdt: each wéb iadeouivRY centi@ ik hydroggn gendediosrrates. By providing

a plurgl % gfv%@so(égé?rﬁgggg (at&;s %ﬂgﬁg r?i ayggoie%&g@ér erP (&ﬁﬁw @ncontainer

can banaitdredtto oneetnamgyesifed’ Profilee Cliriomlstotdstentpldte that in addition to
chem cal ionisation (Cl) node vising a direct exposure
probe. Were indicated ionisation was effected by
el ectrospray ionisation (ES), or atnospheric pressure
chem cal ionisation (APCl), or mnultinode ionisation, a
conbi nation of ES ionisation and APCI. Where val ues
for mz are given, generally only ions which indicate
the parent nmass are reported, and the mass ions quoted
are the p03|t|ve or negatlve nmass |ons [M +, [MH—I]+

e o o



6-fluoro-imdazol e[|, 2a] pyri di ne-2-carboxylic acid (80
ng, 0.43 mmol) was dissolved in dry DMF (5 m) and
wOoReR/00Bs2 mM, 1.15 mmol) was added, foll owed BgTIEBELHS/000258
(167 ng, 0.43 mml) and the mixture stirred for 10
mn. 3-(cis-4-am nocycl ohexyl)-1-biphenyl - 3-
yl - 6-fl uoropyrido[ 2, 3-d] pyri,m di ne-2, 4(1 H, 3H) - di one
(185 ngy, 0.43 mml) was addég] and the m xture stirred
at room tenperature overni ght. The m xture was poured
(0] t |
provxal%loaet‘é\? %r%ﬁ@ﬁyfitbﬁge‘ﬂ %ér?je %ﬁenn%fjefcﬁx aq j%&'?ﬁg@iary ge added to the
mterlq»rhca‘sibeId@hfén(é%at%@/dlmeectfcseattmg l e in aqueous ammonia) to
afford the title conpound (117 ng, 46% . 1H NWVR (300
Mz, DVMSO-*) d 8.79 (s, IH), 8.60 (s, IH, 8.33 (m
In a @Hher 8m58d(rrﬁ@nt19|'cﬂosu4e &ﬁnc(ﬁ mézlu'dbs fﬂ/dl(%gérﬁ%eﬂéﬂatm@ﬂ%’ans may be

(m 1.67 (m 4H) | ti mode)
used ntpzrep@g ?Wlstnaﬁlpswegof a contamer to increase the rate of hydrogen

gene}(;é'rgl)%)ﬂ"%wo ’ g Cn?{\ﬁ%%’!a&%é{rﬂfo&%&ﬁé % Iméafd BrOokydbrdisi¥Enging or

enhayd:ecbyw;(y@érmspla]/e@gl(]g imethey tqytainet.i diFor- 2xginpleri slachohl cl@sure may
car bo a de. St
replag® ¥h oS o IR A5 914 fetat et anvomeppg of @pReragg gvdrogen
—it nfdy%@/bldbnaéhﬁona‘hlmdﬂ/érc%s@fre This may provide a means for a customer
Met hyl -pyrrolidin-2-yl)-pyridin-2-ylam ne (600
to enhgnce\;dgwgﬁw sgqqag%thf%,pba@,%yggn 8GRIV phodupt. gAltgrr[atlvely such a
cIosuF@T%ay ré‘pl%E@aé}plex(s:fﬂ ”&I})s ! G fes’ Ogc d?(l;é means for
he m xture was evap rate to ryness an he Tes
geneltatlhg dnydtmm\btutrwh@retrothet ratd & les® than opﬂ'rharrt; fordexasplerdue to the

age o:ﬁ?ﬁet Slglalljr%?é \?@?P%Fot ég cbn an%é%?%ln d )ﬁ%glg%e 'IJhus athe invention

extengloltotd arethed o&dﬁ@\ddllngwlcumahwﬂr\mm ﬁfédmnf@h)édéaé@nﬁ@oﬁygen the
14 pmol) and the mixture stirred at room
meth AP AS ORI 79 Gk SXTHG FoSHILR B gaeortameoMiiiea dlesure which
¢ t
B el e
acetic acid. The solid was then coll ected by

Wherf éﬁ%rﬁlét%%& Té I\[%gla;c%so r\/&ég %SH/%B fx? th% 84[6 é)rllmjxrjl;jmeans of

genen&tlB@ Iﬁysdrogél) saibTidglire | ifpy ﬁcBEbo(rdt@ blot aanéane{ rﬂf generating

hydrogg?w aj]% asgét%]y(sg%fl\l_c?@ﬁgzlqg @ reac’uon betwgen mgPecular hydrogen and

molecdpa\rpcbb@/@)éh 3nYthiScddel QRO closthrdd hiPsuitably be protected t b
1, 4- di'hydr opyri dof 2, 3-d] pyri rnh%c y be protected prior to use by

meang (whigh yirgvsnis &ﬁerﬁyﬁrqct%nqustw@t agaesgripothediysirogsn penerder. Such
[ [
mean rtr?)?cr:rgr%nﬁi’#é %r]?glol% rgm)}%;%ggglgzrg erEJI V\ﬁhlch LsOaSﬁéJC@ted with the
closunrebandydrirangeax t. pretont msa@e 48muisilife toethe diydsjenegknanator.
dry DV (5 m) and DIEA (0.2 m, 1.15 nmol) was added,
foll owed by HATU (167 ng, 0.43 nmol) and the m xture
Whenstarh rék%@né&floé&ems e Iaced the replacement closure may be similar to the
(cis-4-am nocycl ohexyl)-1-bi phenyl -3-y| -6-fl Uoropyri
C'Osur@o'[ewoafﬁe] pY¥hem en@atalyat |sH09ﬂ)eddnoa1@/adllcs‘5thﬁgcormemsr the closure
HEvRl r
may {8 o Ay S AT P Tl I8 i 8P gBhe B8R T hygrogen. Thus,
in tha/vhit@r case, tthe rseilhlod triaathmmmqmr@rﬁvadgmsrexxbﬂamng etle blyydrogen
fi the urlfled reverse
eneratyid BBORL A APRAEL iRl S e ea OB i @ s closure
title compound (49 ng, 17.3%. 1 NWR (300 VHz, DNMSCWh)
d 8.60 (dd, IH), 8.49 (s, IH, 8.32 (m 2H), 7.54 (m
13H), 7.54 (m IH), 4.8 (m IH, 4.18 (s, IH, 3.13
(dt, 2H), 2.65 (m 2H), 2.27 (m I1H, 2.14 (s, 3H),
1.82 (m 8H) APCI (Miultinode) mz: 658 [ M+H] Exanple 3
- [ C
-4- (I - bi phenyl - 3-yl - 6-f1 uoro- 2, 4-di oxo- I, 4-di hydropyri
do[ 2, 3- (] pyrl m di n-3(2H) - yl)cycl ohexyl]im dazo[l, 2
] pyridi ne-2-car boxam de S_t ep (a) tert-butyl



4.0M Hydrogen chloride in 1, 4-di oxane (20 m, 80 mol)
was added to nethyl 3-[3-{cis-
Wa-2p(8toeeds4 but oxycar bonyl ) am no] cycl ohexyl } - 6- f PQOIGB2208/H00258
- di oxo- 3, 4-di hydr opyri do[ 2, 3-
d] pyri mdin-1(2H) -yl ] benzoate (2 g, 3.9 mmmol) and the
m xture was stirred at roomterrperature for Ih. The
reacti on m xture was poured 181 ow y onto saturated ag.
sodi um car bonate which was then extracted with DCM

which Bkida oo ofe€ it RS ByURanrERRL S sl cqpmppred to the
closufteorepfdcetid t he sub-title conpound (1.8 g, 100%.1H NMR
(400 MHz, DVSO-J ) d 8.55 (d, IH), 8.29 (dd, IH, 8.08
D798 (m 2H), 7.71 - 7.65 (m 2H), 4.73 (qt, IH),
Specnﬁe %RKF?)%Iméh'Ps of3th@6in(/<9nt|o?ﬂH)v1ll Ro\ﬁ%e( Elgscrl%ﬁh bylv\f%; "Bf é'xa‘?r@ple with

referencsgo i'helaqmommﬁn)gﬂ@ur& erphe(rb n: mst hyI
3-[6-fluoro-3-{cis-4-[(imdazo[l, 2-a] pyridin-2-
yl car bonyl ) am no] cycl ohexyl} - 2, 4-di oxo-3

Figure 4-slaltycssepyatiodah{igB-adpeyerimi di n- 1(2H) - yl] benzoate
I m dazo[ |, 2-a] pyri di ne-2-carboxylic acid (660 ng, 4.07
mol ) was suspended in NWP (30 m) andD EA (1.31 g,

F|gure12Ha'@rosslé)ec]%n"fHFUu)ghVﬁﬁotﬂ@ded fol l oned by HATU (1.55

4.0 and the m xture was stirred at room

tenperature for 10 min. 3-[3-(4-Am nocycl ohexyl) -

: f; F Q- ol = --d] rido

F'gurTGE,I%?%%y%ﬁ}na@érﬁ&i%v% 'Hgg%ﬂgl%c&g%@ "met hyl ester
(1.4 g, 3.39 mmol) in DVF (10 nl) was added and the

Fi rga Lﬁ)n m xture was stirred at roomtenperature for

igurgy§ 15,8 FSUreRATPL L ¢TO8%SEFUNir e was poured onto wat er
and the solid that precipitated was coll ected by
filtration and dried to afford the sub-title conmpound

Figurg § isg ggaply defailingrpve AngyessHor espemles 1-% 8. 58 (d,

IH, 856 (d, IH, 838 (s, IH, 8.33 (dd, IH), 8.06 -
8.03 (m IH, 8.03-8.02(m IH, 7.71 - 7.68 (m
Figuresi-h and . 76are(gtaphsf hydrdgert ddderatdd) ys.@in®8 (td, I H), 4.85

(t, IH, 4.22 - 411 (m IH, 3.87 (s, 3H, 2.59 (d,
2H), 2.00 (d, 2H), 1.78 - 1.60 (m 4H) Step (c)
Figure38 iSafgrast Dustratrigshybrbgémtaleasd s 8mal pyri di n-2-yl carbo
nyl ) am no] cycl ohexyl }- 2, 4-
di oxo- 3, 4-di hydropyrido[ 2, 3-d] pyri mdin-1(2H) -yl ] benzo
Flguré 9 IS a graéph jllustrating hydrogen generatlon vs time;
[ 'uoro- 3-{4- %I m dazo[ |, 2-a] pyri di ne-2-car bon
yI) am noj - cycl ohexyl} 2, 4- di oxo- 3, 4-

d i.mdjn- |)-benzoic acid
Flgurenié%s %8 %ﬁ W%tﬁg%z‘”&ggkﬁé'ﬁ%%’gmgul ssolved in
1, 4- d| oxane (100 m) and a solution of Iithium
. _hydroxi de ( 6.29 nmmol) i.n water (20 m) was
Flgureaﬁgésda QFﬁPrt'ﬁ tF%E@t‘?Wﬁem%‘E? RIIBYS §M&ired at room
tenperature overnight. The m xture was acidified wth
~glacial acetic acid and then concentrated in vacuo.
FigureThe isr 2 grapieilivgtsatingraxyoged ingrepeoeerstimphase HPLC (25- 95%
acetonitrile in aqueous trifluoroacetic acid) to
afford the sub-title conpound (440 ng, 26% . 1H NMR
A pre(at60 1VHAUSIENBO- i BIGWRE. 7&ansbe |bDw Boted & forid) ,a 8obtainer 22

illustrq(tgﬁ ’ir! qugéiEsé E}g}r%(qﬂln’_%pfg; .’2%%@&dquagg?akﬁl?elgf%go%@%%@&;g threaded
neck finistP26 tdefihH?aa ?noll% QB a 'c‘é%plﬁg‘ha%?e@o- bélbl)v thé tHJr%ade& n&ék finish,
(m IH, 2.70 2H) ,

1.78 - 1.58 (m 4H) Step (d)
N-{cis-4-[I-[3-(anilinocarbonyl)phenyl]-6-fluoro-2,4-d
i oxo-1, 4-

di hydropyrido[ 2, 3-d] pyrimdi n-3(2H) -yl ] cycl ohexyl }imd
azo[ |, 2-a] pyri di ne-2- carboxam de
3-(6-Fluoro-3-{4-[(imdazo[l, 2-a] pyri di ne-2-carbonyl) -
am no] cycl ohexyl} 2, 4 d| 0X0- 3 4-



</l pyrimdin-3(2 H-yl]cycl ohexyl}i mdazo[l, 2-fl]
ryridi ne-2-carboxam de. Step (a)
W6 2681000334 2- ( 3- 1 odopl i enyl am no) pyri (| i ne- 3- caPOD/GH2008/000258
acid 2-Chloro-5-fluoronicotinic acid (4.68g,
26. 7mmol ), pot assi um carbonate (4.43g, 32. 1mmol),
3-lodoaniline (8.8g, 40.2 5) copper (1) brom de
(192ng, 1.34mmol) and copper (102mg, | . mml) were
wei ghed into a round bottoned fl ask
I 0, t
> tep Rl P A0, (oAb Bafiicl pofl Ftan a4, extending
belowl e tapeifec settibouasd aTasebitaakthedwmdionoof thiextantaineasThe container
. RO d aontqQ water and, the Xt ure s stirred, .
10 is SR 58P0 B n 0% PriPHaE 4 Pe iR ElpURE 3. The
packayeldhbuaérage aBsl idtiuess enbéheragint Hfhettsb\wr@@éi n@eyj@@ka carbonated
brown solid (this is the sub-title conmpound) whi
bevergggdarqurh@ajpomﬁeph@veﬁgq f Feampiss ereqlqagles,g@gegag@%include soda,

beer, %lﬁ@ frﬁ‘f?ﬁnce@ ?ﬁ'ﬁc? watatS [nVbHd p aﬁi@%r(%ﬁbo Is‘qeéw_t he beverage is an

-(4-tert-But'yl oxycar bonylam n | -
oxyge{rssensmve beverage. In another embodiment, the beverage is a vitamin C

h 3 d
contal 7 BRGEEgE I RL & TR o TR o R PATEER affion as
been (fOrtifigd @iMvihnin ©, Sorda ashiination of juices m whlch at least one of the
but ox a bon | am no-cycl ohexane

JUIceSmJﬂﬂ?ljée 86 this. SmRSHIMeIHd p@hev(eﬁa@%ds d!sposed in the
conta%’er%md)a B’%%@r@h@%@él%@ﬁ’e hibuth BB XbRMEHER|22di none
at anbient tenperature.
N- et hyI di i sopropylanmine (13.3m, 77.7mmol) was added
Dep:c%éoo‘m ¥I%URE?9 |% ag]]t Qxlrrﬂﬁgcrj]my%}n'élrﬁt 8@@&2&@%&%@% c‘lﬁl?ée:etsll\gg)lug 42 in
phantpour Erbferably, patged2 mdcebetlrcmcaremtemahstﬂfadel ofrcaped(hatiee plug may

he organi c was was th 3Nh drochl orjc
includk a8 G isre Sl 200EoacloBY o888 uFHL SXBOIA clenaltsr 42 may
mcorpﬁ‘!ﬂﬁtebé' Redricd idaphePsery irs @dpyRhidich ﬁ\ta@m@nqné‘&%@hﬂ% Qmﬁe matrix
lica gel. Flash chromatogfaphy us a mxture
reducggtan@ﬂ alngfeporatﬁ@l cgtthena@C@ﬁg@ﬂe;asp. l@wﬁogen by the hydrlde and also

allowso”d(empgdggar Eetﬁmﬁ&@ Qfﬂﬁé&[gf r?»éufﬂYr?d PHEEMET process) into a suitable
shapa.odophenyl am no) pyri dine (2.15g, 3.9mmpl) as a

red- brown solid, which was dissolved in a m xture of

N- et hyl pyrrolidinone (3m) and tetrahydrofuran (2m).
The sall RarvfltHé icshetazesd |ﬁcl(1dés ngatél st/ TRY ateBst argesk dlSﬁel’SGd in the

foll owed by sodi um hydri de % in one ortlon
polymegaBalTom 1B SSMAT Gt bt Waish: Bnfasesrsael 24 i insotion molding
r t
PO R e P P e R R ot Y cBp8ling, to define
perforeir il @ avhiakeis sibdequenstlyl flawvenoltied tedefineatic cudainbe?2.ont o
silica gel. Flash chromatography using a m xture of
petrol ether and ethyl acetate yielded the sub-title

in useormoumdmteﬁn@ﬁgz)g ascladivig! & oevinbgel. arkH dN&Rré DMEGNJ phsition, the

); 8. (IH dd);, 7.79 - 7.85 (2H, m);
headspagg i Iﬂl‘-? cg@@)nerw@@e(qaﬂ.wagﬁgzj\)v}th g/ater Yanqr. prhdy vapormpntacts the
I 3 S 164,
hydno@ 5835%??%?’35 ﬁ)iluﬁg%ﬁ‘_%d gaé;'S% I_es%{)t o aﬁﬁdn@é"@md@c@é‘ rmolecular
hydromwhm mlggrate?sastq N;|e|+gqurﬁeep1a([m>9 of shell 24 and combmes with oxygen

whlch%&( hg\% gn%lr'éé{ r?é%&ﬁ&?%er Hrg%ﬁqg%glrnqg%glvaallg fﬁl\ HEAC ?on between
the hygr @gehmrydi prywary takpy piate| 2attydbawyi the diatiys?, 4fd Wald)is Broduced.

one. 3- (4-tert-Butyl oxycarbonyl am nocycl ohexyl ) -6-fl uor
o- 1-[3-iodophenyl]pyrido [2,3-

d] pyri m di ne-2,4(1 H, 3H) -di one (1.0g, 1.72mmol) and
3-pyridylacetyl ene (0.235g, 2.28mmol) were dissolved
in tetrahydrofixrane (5m ). Triethylamne (0.95n,
6.83mMmmvl ) was added foll owed by addition of a m xture
of bis(triphenyl phosphi no)palladiun(l1)dichloride (0.1
Zg, O 17nnDI) and copper(l)lodlde (16ng, O. 084nnDI)

g e

o R



Step (b)
3-(4-tert-Butyl oxycarbonyl am nocycl ohexyl ) -6-fl uor o-
wa-2psyedspent yl | pyri dof 2, 3- PCT/GB2008/000258

d] pyri m di ne- 2, 4(1 H, 3H) - di one

5- Fl uor o- 2- (cycl opent yl am no) pyri di ne- 3- car boxylic

acid (3.159, HInmmol), cis-4:am no-

1-tert-but oxycarbonyl ani no- 1:%/0| ohexane (3. 16g,

14. 7mmol ), HATU (6. 43g, 16.9nmol ) and HOAT (2. 3g,

| '

Thus, @%ﬁ?ﬁ%lc@ﬁﬁb& mgsréggn%rgegaéﬂahfe?% Q%Pé(r{d'e%] by R Contents of the
contaiNeeieyprothdtsd froapykidaiiore The. Stavendibgaffent jnayase aitedined for as

sl.o during 1 nut e, ap_exothermc rea
long a5ddrdast ATEaod) I FR i aneraibafe e Mok beiconyaled by inter
alia vaﬁ?MbQﬁ’e@H{d@m\t\@f Bydrdedintthe pligdure was stirred for an
ddi'ti onal hour at anbient tenperature. The obtai ned
SO|Id was filtered, washed with water and dried on the

i e 0PA R SPAERS 5 LHBlal Ak 2S5 20T SRRRS Moo BRraled N BT anc
scavenge )oxygéh unyr maﬁ:fno(mtyfclhymegmyhramdw)apylntodtht‘e c@ﬁtaﬁﬁg with oxygen
whichﬁéé%gate th contamer x%%npless 4- 5dlllug\41 t%qh\évagsente?a on ofnnydrogen

from srahéeétrﬂbrdeEUfr@wchraHdam jloelin’ed BxéTﬂMéls-B-T-\nﬂu%QﬁtH ow the
yl)-5-fluoro-2- (cycl opentyl am no) pyridine (4.3 Ig,
thlcknggs FHnibe) p{,gé)@egl gfg%cptgef@ehfatg ¢f hydrogeRs generation; Examples 8-10

lllustr%getggyéﬁé/ltlr% &{?ﬂ% %l:llztgﬁ %y%}gﬁégmfdﬁé‘y 8h t@gﬁgoéémg)eneratlon,

Examples| 131/\766 dgms)oelnrartm hyxgerdecqm%ngl i 4prm@abienipjastios cegtainers;

rtj.on., .JThe reaction s stirred ien . . )
exam PR P e TS B SR f Pl Aol G S8 ippgontainers: anc
Examplesai sead sikistrdteraise faddde ferd sustaiieed hytitdyenwayeneration e provide
on the sjnter, d| ssol ved i n Di chl oronet hane and
extengRr BioRRAIOFAGH RSt YEey E19reTS: ash chr omat ogr aphy using a
m xture of petrol ether and ethyl acetate yielded the
sub-title conmpound (3.01g, 65% as a colourless solid.
In onel¢INkdiEmbNAZ e BNBOVidey a: bed/esagﬁscqntﬁned):emsrlslog( | H,

dgg,de@a@%oggggctgwmgggw oyt bblnPlesif o

compéhetf), fo? Eixalpg)e pdly(éfﬂwyleri’e fetefiihhlaty); add 3secoid Gdmpdheht

comprg r@glﬁﬁaﬁ{;/sﬁ pgﬁ@)cgme) .H\a’Eﬂ]a nosble méta? hydride, and combinations

thereo-fcgﬁhopentyl 6-fl uoro-pyrido[ 2, 3-d] pyri m di ne-
| H, 3H) - di one
3a equrp@rqf hpdicgemgapaplsoplyrasingowvijie myekye ocated ate ogition so
Vi Y d] pyri m di ne-2, 4(1 H, 3H) - di one

that th%z%ogjf)&wmg %é& WWH{O?S&E? ssol ved in dioxane (15m ) and

hydrogen chloride (5.5 m of 4N solution |n di oxane,

added dt sol uti.on at ocC . .

The sEGRe 28 hdiEen TRAY GF COUFR 4] 1 U4 TS SpLr i piane container
The rélédcyt hyrirbgén Warathdesburee bNhjdragen Mé&sbc&idrlf@r&\é ip@Aod of at least

The solid was filtered quickly, wash
20 days.etTho| soures OAHMdmgieeomah b?H@C%I??‘ at@ BetiHe™h CORPripigast internal
suﬁac‘émegntgﬁwe?gﬁoréyoiﬁp%saﬁ ﬁ?erﬂé{gg&%e%f'ad&ﬁlﬂjet and it

used 1Tmedi ately I n the subsequent step

Alternatively, the obtained salt was partitioned

bet ween chl orof orm and sat urated aqueous sodi um

carbonate and the organi c phase is washed with water,

dried over potassium carbonate, filtered and

concentrated under reduced pressure to yield the

sub-title conpound as an off-white solid. 1H NWR

(300MHz, DVsO-J ) : d 8.78 (IH, d); 8.21 (IH, dd);

8.03 (2H, bs); 5.80 (IH p); 4.74 (IH bt); 3.33 -

3.45 (IH bs); 2.47 - 2.64 (2H, bm; 2.05 - 2.22 (2H,

bd); 1.51 - 2.01 (12H, m. APCI-NM5S m z: 347 [ M]

Step (d)

N-[4-(l-cycl opentyl -6-fluoro-2, 4-di oxo-1, 4-di hydr opyr i



43% . APCI-MS nmfz: 4 19 [MH] . Step (e) Methyl
trans-4-[3-{cis-4-[(cycl opropyl carbonyl ) am no] cycl ohex
we2hosBwédswor o- 2, 4- PCT/GB2008/000258

di oxo- 3, 4-di hydropyrido[ 2, 3-d] pyrimdin-1(2H) -yl ]cyclo

hexanecar boxyl at e Met hyl

trans-4-[3-{cis-4-[(tert- buﬁé)xycar bonyl ) am no] cycl ohex

yl }-6-fluoro-2, 4-di oxo- 3, 4-

di hydr opyrido[ 2, 3-d] pyri mdin-1(2H)-yl]cycl ohexanecarb

t | r 0

exanfd 11 63Maifin Boiah Rl dsed oS et U 4 10 we
Ioadm@ﬂsat@ﬁmmﬂénﬁgaﬂm@drhlens wedle bfesdediveth Weedlmeseti818 PET resin at a

etdop! BT Y 0 MSCNSVARL B UEHC PP RS O T Tne
resultl’r'lggﬁsdér@loﬁg ,and t]qéﬁadmoﬁe)sm @é@%é#&@aﬂé’ly infecti8h MomEkeyd nt’ﬂBCiM gram

(1 M) we added. The m xture was stirred for Ih
preforgifgarmdh $0Pim| eo%lsﬁmﬁmobl%@ feosn Ahen BEETBYMHr BRI aver@ethus obtained

I T

(IH, t); 3.78 (IH s); 3.61 (3H s); 2.68 - 2.55 (2H,

These[f?l‘ég%é2 (/gaablﬁg 'er_%e %hﬂec?@@zwéﬁé%%" ?%sti&é'_flbr glwlq( igaire_ss using as
a carrl@rE)g(:;a@ rﬁl?ogerﬂc&ﬁaiﬁ'mg BVoluAtSh mM&letillzi hydiégeéHThe apparent steady-
a
state raje PfSO)FYQﬁB‘r'BQTe-SMS shewp dhéable Y and FidweRe- | | 4- di hydr op
yrido[ 2, 3-<i]pyrimdin- 3(2H)-y\]cycl ohexyl }| m dazo
[1 2-a] pyrldl ne- 2- car boxam de . Step (a)
FI uor o- 2- ((4 fI uor obenziﬂaplarﬁ no) pyrl d| ne- 3 car boxyl i

PRI R A O TPRRR IR AR LY S S T
Examplelyor enzyl am ne (WO‘WQ 59. 1mol ), copPdloif) br omi de
Exanj@&Qng, 12. 16nmol ) and.@dfper (165nmg, 2. 6medop2were
Em,ﬁ\ﬁbghedlonto a round da(mmomsd flask and 0.0001

NFTEthytpyrT ot Tdinmone (30m ) wWas added:  After

degassing the mxture it was heated under nitrogen at

crambish 35,00 PR 84 PR RO ot e

(60% d\@l‘emlgdﬂﬁn miherabbilponedthsphit¥ sasurhi bdrehgdtideraghell variable was

injectigh SaplOgbITa 2166 “SLFDNABIHBOURES A BrNirkoV6 Bie half of the
plaqué\"atn*do&lﬁ rﬁw bher trféuférﬁélﬁﬁ‘bsﬁ&nbﬁ dfitRe SHRGERIUEHchSpIBBue weighed

approaln(ateWe?ngmmw dsa‘ amcajdwgl te Ma@ws veex Eat g2gled iy (il bags until
tested1 {'é éé%t;tﬂéoggﬁ}f% ! r%ngl pIaqLée E’(alsl-ﬁ) g?_id d]toneijoqilmu ogrr%gtéqt?ﬂ_cylmder,

whnchMameebe‘meylvam wadep unt dnvested-intar b waydni-filleact te( Bedl8yy, Hydrogen

12mmol ), cis-4- . .
genergiamBas. PP UrBA RINGLBRABM T f WRIPOHER TR (oM S graduated
cy!undérzoqéﬁ“'ﬁ}h)a; W%éﬁsoﬁﬁ showwr2MPlgurésd WOARN(de 8den, when these
3mol ) were dissolved in N nethyl pyrrolidinone
actlve(gmﬁtgan%ﬁs &i®i ieperreeatpdriatude polymeric ‘matrix, the rate of hydrogen
I 0 a
genergll'é%t hy gfgatlﬁ Pé'o(ﬂﬁléhu{ger{bemﬁ% ﬁ%lg%ﬁg&ﬁm g%ﬁn‘é‘@?e%g%‘%%d over a
prolongeduuemed of/khteer stirring for 15 hours the m xture was
poured onto water and the pH was adjusted to pH 6
usi ng 3N hydrochloric acid. The m xture was stirred

Exampfs &7NOTWE 22Reh: tddelidh thak n&@)IJDPE\@anfubbtpﬁbéhﬁbed in Example 5
washed with water and dried on the sinter to yiel

abovegwerg-qutdn half e sxgduserwioydhimiliigesscashbvg o |ralhm$@éar géa two 30
yl)- 5-fluoro-2-(4-fluorobenzyl am no) pyridine as a
br own solid, whi ch was di ssolved in a m xture of
N- net hyl pyrrolidinone (30m ) and tetrahydrofuran
(20m ). Carbonyl diim dazole (5.84g, 36mvpl) was added
foll owed by sodi um hydride (60% 1.44g, 36mmol) in one
portion. The reaction was stirred at ambient
tenperature for 1 hour poured onto mater and the pH

o o o,



To 5-fluoro-2-[(3-iodophenyl)am no]nicotinic acid (8.4
g, 23.4 mmol) andN-(cis-4-
wanesmeyashk ohexyl ) - 6- f | uor oi m dazo[ |, 2- a] pyri di ReT/GB2e8H00258
oxam de (7.34 g, 23.4 mvol) was added acetonitrile (85
m) and triethylamne (19.6 m, 140.8 mmmol).
2,4,6-Tripropyll,
3,5,2,4,6-trioxatriphosori n%l(}}-z, 4,6-trioxide (17.9 m,
28.2 mmol ) (50% wt solution in butyl acetate) was
r t M r
mil pl@c%@%g r%rpgg?é%dsﬁw gﬁ’eel[;nagd%afgd tllﬁ?éejr % ortﬂ;eet%ﬁ)nlﬁﬁ{w;&é%% \gere placed
in a smpsraw@madudtédcd/b@deby Th\é tombinad weidhtvas edtwe B0 mil pieces was
Acetopitril e was add t.he suspensi on
aboutyod AN ATLANE COTESBE GRENT 6 518 Lo baigopyas about 4.6
grams, Iddm @§/l'|rﬂﬂar§%r€ff1llééi with vdtepBAd Wé@e wl@ﬁeldt;hfb %Mater filled
g 1HNMR (400 MHz, DVMSO-J 15 ) g.
1 lltergb@( $.H, Hydrpges, gﬁ'ye@t}qn Wps rgeagur(sd |-lpy aptmgg tm qqmt of water

dlsplar?%%sﬁaorﬁgthfs (%ﬁfa%g_' cym%ei \%—:]/r g@'é'(l S'/}/her?e\fé; %%H?mhlmt of water

displatg¢d dpf¥dach&d 980 (iinH, the ,cyBndils (Were sr)sfllldd O9bith Waf®r and testing
contin%%yim%eégtgér% @%b\% il ﬂauréﬁ[ AP (Mil'tinode) niz: 6
6 fluoro-N-{cis-4-[6-fluoro-I|-(3-iodophenyl)-2,4-di oxo
4- di hydr opyri do[ 2, 3- tl yrimdin-3 o
Itis aquryng,ﬂr?@gmscg{ggmtl}at the gﬁﬁi[rate of hydrogen genera’uon is dependent on

the théckﬁe?%fdgr |%g83 F ?gf(?cfﬂg% H’E&[ Pgec‘ ﬁ'ﬁx@{%g %%rieration is

mdeperjderrﬂwrﬁ-rihque thickness. This result suggests that the initial rate of hydrogen

gener%té%rg%; ?ﬁ epg]og%c}({t e)é.l\fm%%t@rﬁgle\)wez %gg#ﬁg [@gﬁ%ﬁ%ét longer
times &ddegenddnt -ony bané donibliaz of @afeh .idthe LDPE. 2itmemalso agpttent that

solution was stirred at roomtenperature for 10 m n.
when BeaeHHersHRsTaRee 9096 POTaEdINR A1OINEYC (EE, Ry dregenegeneration
procei®lyr WASeAFIRE Qﬂeh@é‘d\l\geﬁbdr@f gﬁﬁ% S %%oaépﬁé)reﬁpthat large
for 1.5 h. The xture S poured onto I ce water
quantitige of hpdiegenesarr e gedenatachfremhelativekyt sinall amoeintse gfamatenal For

T T RTINS

By plot?ngmhe TE@ ofetbieda@onas of hydmgahzt@gmainldge\ﬁhﬁim@t Egrrslt order rate
constabag]qfa %&é@?&edd Jgg@tod%tiaE%dqtg?’pg'gdigg%)(qu.l&tir@)e!\@ggg@t?o(n| gje shown
in Figeh.8.8.32 (IH dd), 7.86 - 7.80 (2H m, 7.77 (IH dd),
7.68 (IH d), 7.49 - 7.41 (2H, m, 7.33 (IH t), 4.84
(IH t), 4.18 (IH, s), 2.63 - 2.53 (2H, m, 2.04 -
| £d :
Exampt e%68 g§2 “f l\/&?—ﬁr]tg\lst%ed;yné %Qfef:ﬁ&“ tp?ooﬁ?&lltrétw 5f'tﬂ§t%§%v% %ljbstance
on thg ﬁatél efohydiNgéni genergttor, Istmdnmnlbo(r&aydmdiephem)do)npounded into Dow
2, 4-dj oxos | . 4-di do L 2.3-d yrim di.n y
chemizaf RUSSIS4A BIZERY Pt 2BHindladingto b e & BAalh WEjdrifercent and
was risided Qﬁﬁf ad ﬁlﬁi HHRVR inBh RouWt ich PRGOS, SHedrdg@h Qkneration was
{cis-4-]I - -[ (di met hyl am no) met hyi ] bi phenyl -yl}
measurgd @S e ere2, erqg,klgs are ghown in Figure 9.
di hydr opyri do[ 2, 3-d] pyri m di n-3(2H) -yl ] cycl ohexyl }
-6-fluoroim dazo[l , 2-a] pyridine-2- carboxam de
Examplest thil@ri Te d@mans)ramﬁweaelfcﬂedc;t of el predieatriniveptiare &t atavenging

di ohex phosph no : .
naressi3a Qo GRS S RN PTG g Velien B 1 RET; eesin was
moldedeifitcs 4l GRth abref@B® bRATPSIERHUhe 500 AD tSBtﬂ'es Pot 36 Horffol bottle

carbonate(97rrg 0.70 mmol) in water (1.6 nl),
di methyl -[4-(4,4,5,5-tetramethyl -[1, 3, 2] di oxabor ol an- 2
-yl )-benzyl]-am ne (104 ng, 0.35 mml ) and
6-fluoro-imdazo[l, 2-a] pyri di ne-2-carboxylic acid
6-fl uoro-N-{cis-4-
[ 6-fluoro-I-(3-iodophenyl)-2, 4-dioxo-1|, 4-di hydropyri do
[ 2, 3-d] pyrimdin-3(2H) -yl]cycl ohexyl }i m dazo[l, 2-a] pyr
i di ne- 2- car boxam de (150 Ny, O 23 rmol) were added and

' . o

6-
2,
di



oxygen, and GB 1,188,1 70 descri bes the application of
this technol ogy to deoxygenating the contents of
wonpwrooesall e containers. In this patent, the cearaiB2e08/000258
wal | contains a redox catalyst and interior of the
i nper neabl e container is flushed with nol ecul ar
hydrogen at the tinme of seg%}l ng. Wiile this nethod is
suitabl e for renoving resi oxygen fromthe
contents of inperneable containers, it would be of
(Examlg'léthz (\f&%tlai%edornopgp (?b;gaeﬂamu‘%?t Whil§ Ot gottl'enlg]lﬁfé?nple 12)
ase of perneable i'C containers, any hy
contained 5qojuro dtd aﬂde@estpaﬂadmfn acatatd. i hgow@ultd trtaekqhe ctrIKtEy\al oxygen

l,ost, b th
comrh B4R BB o BIaEE PR SohE A EEB Te soov
and or@é)@éFowl@Ietlld’LfﬁiSI@éﬁaE@Eh bbﬁl@ Wé&fllﬂﬁf WRRAIS00I r’h}/obtbp water. Into the
di tion, oxyg continue to

ny .
test b@i&?#@@twmﬂn@laamm\(@ tb@ﬁlgaidnlevelveaﬂpg &Ho 45l gk LDPE plaque
t
that c?ﬁ}%ﬁ%% gv@%pép%r@% L}rtgfd V@ﬂ&t{o‘?ﬁs\/@%@ﬁu% \pi?rpﬁ‘ftr'o'gen until
the oxggeyeonteohwas gsdentinllyi zerd pndovdre then qealedl v heeptaiic@dﬁeadsr)ace

oxygefy sl Sl e papnal y ached Lould e BPsaRasadya metnodoloy,
with @aneaBdn Y agemist e spinddidy  Isdiag f ﬁerfbfmeun ieneRBstef§ before each
three nonths (and sonetines as nmuch as thr ear s
measlyaEISTEhANE IESNA o Babiestion arashawn i Fiowredb, LS higeen from
this FﬁﬁreTHEtrhé\Mghﬂb%tﬁ\é dXGYEn et Eégé(r?frﬁ%etd"h’?tél 'éngcérﬁfrﬂ\ed at a

rotection from oxygen ingress can be provid
steadyeatere fibtentcastt withdng bptflei qoataigingrd pm dwydth@gmitle sidewall and a

S S I
hydro@e&ﬂ%gﬁ%ﬂﬁ?& BE%% tgﬁhéva%l?alﬁg%’g%gé;wré& Ig% %Fegars(z{qakgg lﬁcrease in oxygen
concehntrsiisieinshie thendodiienfor nomerthamtvﬁxtrmmdm peri od of t| me.

In the presence of a suitable catal yst, the nol ecul ar
hydrogen will react with any oxygen present in the
ExamBlEser1'30’f4 of Tfoh%leﬁﬂfﬁsﬂ*afl?fth@feﬂflﬁaéWQ)fCﬂﬁ HresdntWivention toward
referably, the rate of hydrogen release is tailored
scaven@mmmenh@Itraédu'epr@ﬁe@txygg‘re cAaiaénes, PRTo bofiles were prepared as
beforeS OBLM @&fl s V{ér@qﬁt' %ﬂ'vﬁﬂ] thd )?YB"(‘ﬁfse'rMa*ﬂl]&} W%‘?e H‘&f %ﬂ'\Q\SOO ml of
e an T At pid release o
tap witet. Ilo’wemebtyesh bsttke\/wamsmmmledraab@mmeomnd ée@a w7afm2 45 mil

vicc [30E Sle SAFTANSRCE TS RSH RS Qoo S T S e acae

palladfith Yachtaes). t ihePBsiiag vers therd kesled FiAwbetore i theiifternal headspace
preferable that the substance rel easing Nydr ogen daoes

OXYgen ROMRITH Was é&aék?%éw%ﬁff@nt*%mafth?r@%ﬁgﬁﬁﬁl négst mﬁthadology The
resultJ éfesého@\ﬁpﬁmcifl Idheqinvention provides a container
I SI ng h%rogen generating nmeans for generating
rml ecul ar hydrogen in a chem cal reactl on invol ving an

: ti t whi ch
tis BEHT BHP R Calrls b AP B E D Bt wi e
controf @bttleat|al aomitiagt,dn rtﬁ@@bttmdmm@@ntheaw@r@@éregahafator and catalyst
hydr ogen and nol ecul ar . ox ?sult

){ gen. As a | ecul adr
the 3f6§2¥/fgte‘?f PYaes drappsdaiapidly 19 dndalestahie wlwn&‘)@@ne at those
levels 8 h éﬂbﬂd&%éﬂb&‘%ﬁlﬁ\@rowh a wal | thereof, may be

scavenge wat er as a byproduct. For purposes of

this disclosure, a container includes any package that

e B4R BAYAE e B SN Eon B AR ryccgen

in perreabietaiférssiiadrientl sitsihaestdrelodemotddion ifrine bikpgeraindress, the
the exterior of the package. Said container optionally

conprises a closure. For purposes of this disclosure,

a catal yst includes any substance that catal yzes or
pronotes a reaction between nol ecul ar hydrogen and

nol ecul ar oxygen. The container may include a sidewal |
constructed froma conposition that includes a pol yner
resin first conponent and a second conponent
conpr|3|ng a catalyst capable of cataIyZ|ng a. reactlon



I sol ate the active substance fromthe contai ner
contents, thus preventing adulteration of the product.
wOheospod3pmeri c matri x may include at | east 1 we@amB2008/000258

active substance, preferably at least 2 ww% The

polymeric matrix may include |ess than 16 wt % of

active substance. Suitably, ,the polyneric matrix

i ncludes 1-16 wt % preferab? 4-8 wt % of active

substance. The bal ance of material in the polyneric

{ S I :

follow@ ékﬁ%rpﬁé(rgg\(vgggfgrq&@rgééﬁbmst alFHn gg ﬁg?sﬁnﬁr@%&y\g‘sg rﬁolFed into 24
gram gnefoans aarfy didwde intd EHWi thl ettids cmiytalnings €l ppmepalfadium added as

patiacifatflate. IO R EoAE DS MeRBRGaRE Tonfir i pettpg were ftec

with tWByOQOt’llDOTSFMaot@Bé@dh tord sidleated t@QfeOQb’@lfé ded die bélowﬂthe liquid
anic. Active substances suitable for the rel

level), Ea% otla wasillgdoydh 580 @l pEtaR walir clote dest ﬁPtE’Kamme 15 test
bottle}@”ﬁsﬁéu rﬁé‘ﬁld%gea%% tAE §ig Uﬂtle{/élrﬁ 46 %rﬂz £PH]il Elj)laque that

met al ot aSSI um net al clum neta SOd
containgdrg %o Bodlhnuhotw‘ddnd@ Badln alsslﬁmmweﬂlwend Eadacinien16 bottles

were S g TP DN o3 PR PR E4fpE0 v ver
then t&glse. Fpséanpassoneabe EQQMpreadete)stVbdttne weaergurged with 100%
once enbedded into a neric trix, the

hdeOG%'téJn6'¥ the LLYIBh NI HUS %St t@”ﬁaﬁrom Wasalanegedlpd. The
intern ¥ &K§gkR %Htéﬁ? oFOt‘hee>f|6UI€j| eoveﬁoﬁtn'ém\@é%r Oofpr it ked usmg the
reacts wth pH7 water wwth a half-life of less tha
Oxyseiiself test seetmdglogw 29ith eqplioratieowegainst satandardeg b@,ng4 performed
| ' b . ' A
lmmewat/@l)?k)é%gé l%a%ﬁ %%sﬁlggrktgg‘)gﬁg p(%(ti{)t:s?og tﬂétﬁteg@’?qe gﬁée Qtft%v?xvm Figure
12.. lﬁ\)sdbmgéb“e geearf&tmoﬂms’ Figgxeedsthef caBloldhyitle Exigyenivigeess began

e el abd FRHRBB AL EISaY eIS: ol GPTRERh KD IIoPBHE Geiaining o

hydro§éy oRABEERHr BRI B2 QBhtSMBPHHETE Wak MEeEas raBlcE8MEiRade in oxygen
0% oi | di spersion of SOdIUﬁ]hédrlde wll release

COﬂCGﬁVat‘I@g@‘tﬁld@ Sreehettle. oiena parded oMo dhathadsontly Fachetfieof these

r r [ :
bottle?,rtﬁﬁe@'t \&9?%& \}IQE% d&té‘ﬁgqu él’i%h%ﬂgg Wnﬂé?é;qsiaégz:&%@gg@&urse of this
experimegrieandrthe zbdttd)as mtalabdrthetumorr\nhbappearencat dnodontrast, the bottle

rreacti,on _bet ween the actiye su stanc and ter s too
purgef G BREOGHL H HORSRH QML e Car aY yEs Z2nfohiadebace had
compléﬂﬁ\ﬁﬁ%a@ﬁ@ar@ﬁﬂinoCé,lIHsYarﬁ@lﬂbwgé'nahQI%ss Rds Si®thdrégrter.

rate of hydrolysis of silicon hydrides may be enhanced

by the use of hydroxide or fluoride ions, transition

netal salts, or noble netal catalysts. It is also

contenplated that the active substance may al so be the

polynmeric matri x. For exanple, polyneric silicon

hydri des such as pol y(net hyl hydro)sil oxane provi de

both a polyneric matrix and an active substance

capabl e of rel easing nol ecul ar hydrogen when in

contact with noisture. The hydrogen generati ng neans,

for exanple active substance, nay be associated with a

container in a variety of ways. \Were a container

i ncludes a renovable part, for exanple a closure, it

may conveniently be associated with the closure. A

cl osure may be rel easably securable to a container

body so that it can be renoved and repl aced, for

exanpl e by being screwthreaded; or nmay be arranged to

be renoved but not replaced, for exanple by conprising

a filmwhich is adhered to a container body. In the

| atter case, the closure may conprise a film

conprising a flexible "lidding" material as described

hereinafter. In one enbodi nent, a contai ner may

i nclude both a filmclosure which may provide an

aseptic seal for the container and a rel easably

secur abl e closure both of mhlch may |ndependently

o s AL +
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contents of the container is |ess than the distance
bet ween the hydrogen generating |ayer and the contents

wohodsiweosent ai ner. The filmmay be a |idding feci/GE003000258

is adhered to a container body to define a container.
Because the generated hydrogen will perneate through
the container walls, the anou %Eof hydr ogen present
within the container at any ti is mniml. Mreover,
the faster hydrogen is generated the faster it wll
e; hence significant increases in the rate of

dr oggn t X n
(r%nt alfﬁegcgrgt‘tégf;eg b89\ ('lgfnggn}wx&ﬂig)e% %’éﬁle?aetlsrfg ‘fﬁggnc?qf)r generating
nndkezsUlarr’twdeaysm‘,m zm chbmic neastionaihi olrinof adnjadnweubstance which

thin t ont al ner. Because the perneability of
H§G?Q9é@ﬂr§ﬁ$8h§ﬁ‘ acoﬁ@?'ﬂ)ﬁ'er is nuch greater than the
perneability of oxygen, the anount of hydrogen in the
headspace of the container may not need to exceed 4
V| uneApesrdemer advocding stobelaow t hehereinmsdid| ¢cantainiendincludes a
for _hydrogen.in_air. Furthernore, the .solubility of
iR e rSr ehalalsr 2pevertage borderysaioniegtial fidrogen and
therRciRFlox@fehhe hydrogen in the container will be in
t he headspace of the container. Hence, the anount of
hydr ogen that may be present within a contai ner nay be

very spsl I f . verage

c%nt ai 'g?ron\s\?' %’ra‘%é%ﬁﬁg% l@@r?ﬁgg%éﬁa%g%gﬁgﬁ‘and a

0. 05 cg/coanicdtord meludng @gp@lgmeraéein fires sotripaneabant alsecond
cc of hydrogen is needed within the container in order

fMPIREHLANBISIRG Feaslapned FatalyHecapabie &f eaialyzingea reaction
q! t f H2

b R L A e L P

in ordelr |dast mmm@lulrd:e/cdnfdg,einogm bes@enenr atead tbe merior of said

ongoi.n asi.s to acf with nost or | of the

TRaiRd: RS sborblnat afberauie yheRanRr tndieda gver an extended
[ROstimeed to be present inside the container in

order to achieve high | evels of oxygen scavengi ng,

expansion and contraction of the container over tine

omte " . 1 0ss)._ of, hydrogen is_m.niml. :
sedhatigEnEEooting 8 Sartia & Sy Wi areid, catalyst is
hetdtetiigiadvamdf fHeexdbigecont ai ners. I n order to
facilitate the reaction between nol ecul ar hydrogen
with nol ecul ar oxygen, a catalyst is desired. A large
n‘#mbe&,)\ ‘Uon?ﬁﬁ@ éoc‘rdfhr etoké]ﬂ)’vpf [é@.rﬁé“zat'o\% %/ffet?&nrg‘gg d &ﬁalyst is
rogen Wlt transition
rfed:abd newtoalwﬂbm ti@mtér&n@lﬁtw@comtekmr bor| de), netal
carbi des (such as titanium carbide), nmetal nitrides
(such as titaniumnitride), and transition netal salts
d co t e ; ;
St o podfEfo SppUPudlris 18 iR apaid catalyst is
paldcied dronaie ;gramp compaisngeSpag Ml yngtalsi &noed VIl metal salts,

eca se of .the w_t ox nd extrene eff cie
R TG HhesBenvERer st fon, BET BiiebiyEe dgnsion
w»ﬁét@f b¥k#ds | drid &&ﬂ@fnaﬂ@nsbmrégﬂ(?t formation. The
catal yst i s preferably a redox catalyst. In order to
maxi m ze the efficiency of the oxygen scavengl ng

acti C | yst
Thor o A dioridins” ARRIEE darem? ety Mt MR the hydrogen
ifepctdthld eriddrenan@arisarbat feailst @Nﬁgﬁmrb@ FaanRoges is capable of
before it reaches the interior of the container,

igeEsrasBIcaiobRrUAT isogen tryaseeniaf ehiimparralss thamawaenth.
is desirable. Conversely, if scavengi ng of oxygen

al ready present in the container is desired, it is
generally preferable to | ocate the catalyst near or in
the interior of the container. Finally, if both
functions are desired, catalyst may be | ocated both in
the interior of the container and in the container
malls Wi | e the catalyst may be dlrectly dlspersed

T T Y 1 o - o o o o o o o o
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(EVOH), poly(glycolic acid), and
pol y( met axyl yl enedi am ne adi pam de). O her suitable
worb@rovedss whi ch may be used as a | ayer or par PCOIGB20GB/000258
or nore layers in eithernonol ayer or nultilayer
cont ai ners include pol yester (including but not
limted to PET), polyetheresters, polyesteram des,
pol yur et hanes, polyi nm des, po?ﬂureas pol yani dei m des,
pol yphenyl eneoxi de, phenoxy resins, epoxy resins
Pl yol éf¢crr§am|eﬁ@q9@rd1@9bt9tarﬂtbﬂorwerd”a@dﬂ@lm wherein the hydrogen
I I r
p@%r}’&%ﬁﬁ% n‘?é‘a%é dl%‘? srva% [é’( |8§‘sft donéoggﬁfb%n%{ f/ gen js, capable of
P nyaratinydy Mémladhydroged fooaiperiat Io®lt|md derat@fthan six months.
Furthernore glassy interior and/or exterior coatings
(Si Ox and/ or anorphous carbon) are explicitly
nt engl i
gore%nt&?rg%le %orrrréélﬁg toaéﬁtgz:)rleﬁé{jiqug gls?ﬁrwherem the hydrogen
cgetisrating oneaheraul/or Aajd mhdeast obé sdese ofahgdiclen generates
na 0.C i se the C iner closure. In a
bR EE SRR R sontad BB EHEr | nei udes vl | s
defined by polyester, for exanple PET and preferably
catalyst is dispersed within the polyester. The shape,
cthst rbeontainepacegigingdatanyrprereding atainm eemerisingsed i n

: Eg " gr‘,ig §ﬁ%\)~4lp¥ﬁq{&|‘u§[§$§o&o 88{§W%§ﬁ§b énélpdﬁﬁnf Egly‘mer resin first
C@U?hp@ﬂi@ft&andlz@eecm@dﬂ'@bmpohbﬁt CONpASING I |damst dpe SMRhbIFE metal,
t han mlliliter or greater, than 1000 I|ter capacity.

ﬁEOEt@wﬁt%@wdﬁ%f@t%@@bﬂ@éloas\mr@ﬁé PRdt he range

20m t |

S| a%’lség%éh Héfdro&@ﬁ %Bgét?%?lﬁg%é’t'n]g%m nﬁcﬂ?ﬁné Idhed ata

t positioress thedt thdsouedd magfreatte/vld:tontmtnmr s, the

flexibilit &Hr rl%ﬁg g% .containers, or the
|W?%ﬁﬁ%ﬁa§d§1 il P ﬁ@e %Pﬁ%rs It is

expressly contenplated that the containers include but

are not limted to sachets, bottles, jars, bags,

pbluche8, matesipd ,fopaiskesin peheratibarofers) edlarshgdrogeok she material

ot her Like.cont ers Furt er no t he cont ai ner
Hiarhihe ah s R BRBIGR YO 5 T elimiRe S oy
or have one of nmore containers located in the interior
of the container. Said container may include a

P& meabl i@zl @@ﬁfarrdlrs@ n@ slaivine lorvhmsee thw| getives subatance is
nﬁ&?r Eét%g‘?ntg ?&&en o] t’rn@ﬁ%gﬁ?}?g&%ﬁgghgﬁg%roce%

crrB crri(er atmday) and about 1x1
The shape of the hydrogen

04cn8- cnl t m da
gther a/t\d?‘gtﬂ‘”a?t?é;%l”%é%nt@ Flaantt @h ¢laimot Whetrﬁ'@athe pglymeric
a t §

P e TN o R Rl o XAt ' ¥eaciion
&mweénmdbawashydmwnparai edlecutdrude/gbat are not
limted to pellets, disks, filns, fiber, woven fabric,
non-woven fabric, and powders. It is generally
desi r ak| Batdial ae\dc@tdxhgetol 8RPLSF Orhirhé MBI twdwg@mem.h'the active
be rel eased fromthe drogen generator to be simlar
tssibstangedatadaptashio rtela@t wéb |m@sttg¢1é¢ tieherfade ofolepglar hydrogen.
product that is to be protected from oxygen ingress.
Tailoring the length of time hydrogen will be rel eased
1% st rairghidrial icdrding e bﬁ%:mf tlapnsolulh | 14 ywREral@tiBE active
IS in a polynmeric matrix, sl ower the rate of
rehetansa st Salaetedcrovethsupeataneempripingberowl, 4. andolll metals,

[ 0 y r

NIRSETL AP AR EhAS) bOuRARs BT mbist Pt ugigep. atkal
180 days, which is nore than sufficient for many food
and beverage products. It is also desirable to tailor
the rate of hydrogen generation to be equal to or
somewhat greater than two times the rate of oxygen
|ngress S|nce the overal | reactlon |s 2 FQ + CQ 2

N S~ . Y o oy o .
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Figure 11 is a graph illustrating oxygen scavengi ng vs

time; Figure 12 is a graph illustrating oxygen ingress
wovers/wi3ase. A preform 10 illustrated in Fl GUREPATA&B2003600258
bl ow nol ded to forma container 22 illustrated in

FI GURE 2. The container 22 conprises a shell 24
conprising a threaded neck fipkgsh 26 defining a nouth
a cappi ng flange 30 bel ow the threaded neck

B s AL RF 8 BB
$Refrides, sifech Aydasss 36 Wdrfd'é@ Qr@c! E@ﬁﬁ‘bﬂfaﬂo‘h@ tReFdaAI ner .

The cont ai ner XO is suitably used to nake a packaged
beverage 38, as illustrated in FIGURE 3. The packaged

o orar Ba Bl A DETs8 RORRL I oaliE DG g ReiR R active
Buspte o sskdtadl fobevies ag@apltsmhpdemgoaadluheewdnde lithium
wine, fruit juices, and water. In one particular

é"tVé’é'@ierTéﬁ’@'Umr@fEEV‘érﬂ%eSCPCHU@nfT@Wgéﬂ"“%@ng”lett@‘vé)o’fassmm metal,
Wﬁﬁﬁge e nqhgﬁh %Uﬁpdh Iﬂ%uﬂﬁvgﬁﬁﬁﬁuh§ fydride, and

am n con "ai ni ever age such as & Vi
anmmmnahomsﬂﬁuebeU|ce a beverage whi ch has been
fortified with vitamn C, or a conbination of juices
in which at | east one of the juices includes vitamn
Gz In Ahhéte??éip%gbc@ﬁi' Mg td BRyRFVEE; Hstod‘I@RHﬁ@r‘eér'\ 't‘hé BBlymeric
contai ner 22 and a closure 40 seals the nmouth 28 o
goatrixi grmprses Dpplyotadth.i n FIGURE 4 is an enbodi nent of
a closure 40 which includes a plug 42 in phantom
Preferably, plug 42 is |located on an internal surface
ofg capA4Pateth éUc@ﬁdlﬁiq_yto' a8y ldﬁeblé’iﬁ% QR fPAe, AhdrBR said active
sour ces of hydrogen or exanple, the plug 42 may
a@tb@tqmeatséoeatﬁwﬂtmadmaib@fr%é@ntarnea pol ynmeric matri x.
I ncorporation in the matri x reduces and allows contro
of the rate of release of hydrogen by the hydride and
a0 ahlmuteriahacpbrding o beayfdird@ichs by tonfRovherein the polymenc
nmoul di_.ng (or ot her rocess i.nto a suitabl e shape.
JRairx isdn gie far %fcﬁwglﬁ"' rﬁé\ee rfﬁﬂ&d@@ra(“ébtfﬁb%tpomﬁ or pellet
catal yst may be dispersed in the polynmer matrix, for
exanpl e PET, which defines the shell 24 by injection
rafl di ndy rpateylmeeccondn'(g toc amgtadralaimsamtl toatRlwiséreirf thie polymeric
l.e a aIIa@ um conpound, to define a perform 10
JRAEH if @ ¥4 EERt 1y bl ow nol ded to define the
container 22. In use, with container 22 including a
beverage and cl osure 40 in position, the headspace in
tdle cohtradtesial wct:cbrdtr@ maanva:tfezﬂalma h1watd, whgrein thehpslymeric
Jﬁ o&lcontqﬁ ﬁ L E%e assPC|ated with plug 42 and
té ra& Y8 tYﬂy ¥ 58B2¥E o1 ecul ar hydr ogen
which mgrates into the pol ymer matrix of shell 24 and
conbi nes wi th oxygen which may have entered the
&@nt aihepniadingyuginpiising ermetasiabacearding ta aaeh ¢laimns 11 to 21.
bet ween the hydrogen and oxygen takes place, catal ysed
by the catal yst, and water is produced. Thus, oxygen
W3 ch Ampntaigereascdrimgeongay n%cedﬁw@cmhmrahdthehmocess for
content of the container are protected from
SRAKiag B, cofH@inge £APEMYISeS e fisiertiomymeldingarR aftrRiahipw mold
obd¥ag as hydrogen is produced in the container and
uch time nmay be controlled by inter alia varying the
amount of hydride in the plug 42. In the follow ng,
-3 illustrate that ca aIy an be
Zhoor i &P&ptadn? EBC%éfﬁgat?daet&v%?@%n%%ehwtaﬁr%ée?i RyRcess for
&ﬂdﬂéﬂ&&%ﬁﬁé r with oxygen
%amw%%er neate the ég%fg%tﬂ%ﬁ@@%@ﬁ%@es -
illustrate the generation of hydrogen fron1p|aques
nol ded from LDPE and a hydri de; Exanples 6-7
illustrate how the thickness of the plaques affects
the rate of hydrogen generation; Exanples 8-10
|Ilustrate the effect of concentratlon of hydride in

T L p— o A A A~
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i ndependent of plaque thickness. This result suggests
that the initial rate of hydrogen generation is

wdepsrndedst on the rate of perneation of water PATAB2MB/000258

LDPE, but at |onger tines is dependent only on the
solubility of water in the LDPE. It is also apparent

t hat when the active substancz in incorporated into a
polymeric matrix, hydrogen ge ration proceeds for an
extrenely extended period of tine. It is also apparent
tdfat 1Arcpatajnanecersingto lawrnfg@ndlegrpl@lm yeheseint 5@ process for

h#Rh6 3hd Be e by & A Mol g Bt gen that

could be released is 430 cc. By plotting the Iog of
the anmpunt of hydrogen remaining vs. tine, a fir
R ARAEOREIaHFOTdAS BeaBbiIRRAINg THaK d/ata%teahahee [e@ntainer
tion are shown in Figure 8.
Ei%ﬂ%ﬁé@ﬁﬁgﬁ ben or veF study the effect of the
concentration of the actlve subst ance on the rate of

rogen neration, i um bor ohydr i conpounded
2 o B hoBRIReE aPCeioi $o8nY BEREE TG S e QRGPR G ainer is
QTi&orsgww®@Q116 wei ght percent and was nol ded into 45
mq thick 2%inch x 3 inch plaques. Hydrogen generation
was neasured as before. The results are shown in
Fjgure, 9. anples 11-12. str e the eff]
G her ralBIRRP phcatico o ARy sLETRIRD iR P BuSh 18 ¥ohtainer i
giexdss i nto perneable plastic contalners Vel |l man Ti 81

8 PET resin was nolded into 24 grantpreforns and bl own
into 500 m ‘bottles. The control bottle(Exanple 11)

%;%&g&ﬂ? nggngcgﬁoﬁcgbbgtg @Qg@éé n h(g% p;&he)rgntkﬁe container

avei@ises mnr@thiaefort@pblyatéﬂctrhateriat ernal oxygen
content, both bottles were fitted with two O2XYDOTS
"dots (one situated to be above and one bel ow t he
[4qui da | t h
Sgg \Agﬁt\ec,?)\h?%nheg %%%gro:?rg% t ea reé(c'\el/gtsrfgg S@n@n\gﬁg% rg'sa‘?d container
tdoenprisepsi alpblyestera 10. 7 cer, 45 m | thick LDPE plaque
that contai ned 8 wt % sodi um borohydri de. Both bottles
were purged with nitrogen until the oxygen content was
&3S entA abhyaiker Scedtdingelotary g a8 Lelaim Wﬂwér@tneéﬂ@ast one wall
headspace oxygen content over time was then tracked
@ ithe) Confainaryerengrisaseioreritano s pelymenicthatedial.br at i on
agai nst standards being perforned i medi ately before
each neasurenent. The results of that testing are

Frown A Rohtagideadddbrdifgy toadnybgresedmd clam tWieren gle@st one wall
in the control bottle oxy gﬁ& i ngress began imedi ately

2hihe epntampsFomprises e MNeatane letont rast, with the

bottle containing 5 ppmPd in the bottle S|demall and

a hydrogen generator inside the container there was no

1B8as urfadomtainer eta:serdimtg dﬁ)l@ﬁ,n pcenmrg raddinovhensindthe hedrogen

bottle for nore tg? non Ies 3-14. To

SERBIRINGa P e 2BAITcBRY BY Etaﬁé (?ﬂee§é? fcg Qb mdregen is located
v resent in the

P e B et ore. Both

bottles were fitted with two CQXYDCWS then were

flled with.500 m_ of t wat er . he t st bogtl

Rs o pehiReastoering ¥ 4t Brdcertiie S5, Wienghaentydrogen

BhelatingHheBhaGa/GradHidia ROb

gnd 10 ggﬁlPd (added as ngﬁggnﬁﬁggcet;Uﬂyﬁgqgmﬁgbbgﬁxiwnmn

Bol@swe. were then seal ed. As before, the interna

headspace oxygen content was tracked over tine using

the Oxysense" test nethodol ogy. The results are shown

in Figure 11. It is apparent that there was no change

in the headspace oxygen content with the contro

bottle. In contrast, in the bottle containing the

hydr ogen generator and catal yst the anpbunt of oxygen

dropped rapldly to undetectable Ievels and renalned ~at

o e Y 4 o p—
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generating neans and/or said at |east one source of
hydr ogen generates nol ecul ar hydrogen on contact with

wonbmstionexs4 10 A contai ner according to any preeediGBl008/000258

claimconprising: a sidewall constructed froma

conmposi tion including a polymer resin first conponent

and a second conponent conprlg ng at | east one of a

nobl e netal, a noble netal i de, and conbi nati ons

t hereof ; and a source of hydrogen capabl e of reacting

wa h Ansnethad eofl seamesging o¥y§RIsin AotPrdainehather Metkencemprising
[ [

r@ ggé(;t n ont@f gérﬁ %%Rrgmﬁgﬁe%n‘gﬁgfsé:lgr&%ta}ﬁ& $hid hydrogen

wratﬁnganneénﬁvbemgl arrangdd oge yeridhatenahelecalar hydrogen in a

conprising an active substance Erovrded in .a é 8

redteigal FEACAORERYR VR 3l G6H R /Y %faner%arwpmswﬁ%qr ofated in said

At diRe @ubstance is incorporated into a polyneric

matri x by a nelt conpoundi ng process. 13 A materi al

according to claim 11l or claim12 mherein t he

ic matrix al.so .conprises at | east one catah&/t
c’gﬁjbabl ra¢thodiagapsting ta Cr‘n% 3 PP BREHBE SCRYPREINOAXYden from a
ha SeensABAvAPLRE Y HonPINEdiRferickbf A pBhRIdA¢ caREMdH Ng

to any of clainms 11 to 13 , wherein the active
substance is adapted to react with noisture to

7o Tl ot e T el T FERREHEFTOr wse in

étr@reofmo?p@i@@meﬁjrb?f,ﬁnthe group conprising G oup
211, and Ill netals oup I and Il netal

hydri des, rare earth netals, rare earth hydri des,

I b | i
boér(ghrii\/g)‘?e%rm iy %:Xﬁ%h é:,ﬁ%r Pla Fﬁ{rﬁrnﬁnﬁﬁ;%&ﬁé@lsmg .a oatalyst for
hyrdrriddies,a teamtrbyrdretdeen nasidcwanbydayearshd inetesadar o]z@gé\n.

mat eri al according to any of clains 11 to 15, wherein
the active subst ance is selected fromthe group

ofypr
bor oh’d)\/m gg,é %MP%&COH‘Mﬁr%I%?gmﬁgg?}?s#mg a closure
nagtcddim &bltm:hmnltgrder declamadBesi um hydride, |ithium
al um num hydri de, and conbi nations thereof. 17 A
mat eri al according to any of clains 11 to 16, wherein
t4e PRbYBERAGED S bX beoeragesaﬁngnaﬁbrgobeﬁﬂamerlﬁ vhich said food
mat er i aI according to any of clains 11 17, wherein
sHikpvesage s @udsderthce is located within a wal | of a
container. 19 A material according to any of clains 11
to 17, wherein the polyneric matrix is in the form of

af i | Armegheg tof r@by&tﬂﬁng fal dmtaingRaccdrding o, ar’qod\ﬁcﬂarms)ﬂ to 10 or 22
pellet. 20 A materi according to any of clains 11

to
1o, 3%%@?\1 ”E‘Y@V%%I W@Prnwmﬁh@. &ontgmarpwrtpepﬁweﬁeterzal which
3&1 ;SWsIeesr lgﬁfe(?fdh{kﬁ eff I%'onﬁfé& ih© %8 container and

erein t p neric nm r|x | et hyl ene viny

amtmgesar@pohgamr arkPothec mzttarraiero trhatmrmay bg ra—used
mat eri al according to any of clains 11 to 2 1. 23 A
contai ner according to any preceding claim wherein
the process for making the container conprises an
i njection nolding and stretch-blow nold process. 24 A
contai ner according to any preceding clai mwherein the
process for neking the container conprises an
extrusi on process. 25 A contai ner according to any
precedi ng cl ai mwherein the process for making the
contai ner conprises a thernoformng process. 26 A
contai ner according to any preceding clai mwherein the
contai ner al so conprises a food or beverage. 27 A
contai ner according to any preceding clai mwherein the
container is rigid or sem-rigid. 28 A container
according to any preceding claimwherein the container
is flexible. 29 A container according to any preceding
cl ai mwherein the contai ner conprises nore than one
polynerrc naterral 30 A contarner accordrng to any

o o T o o



