10

15

20

3- DEAZAPURI NE DERI VATI VES AS TLR7 MODULATORS The
invention relates to 3-deazapurine derivatives. The

w0 poogfopd7em further relates to processes for theCT/IB2007/000370
preparation of, internediates used in the preparation
of , pharmaceuti cal conpositions containing, and uses
of such 3-deazapurine derivatives. Toll-Li ke Receptors
(TLR) are pri mrELURARANSFERMECGHANISIVChar act eri zed
by an extracellular |eucinerich domain and a
cytoplasmic tail that contains a conserved region

BACKOROBGD bRenEekvEiNtod receptor (TIR) domain. They are
expressed predom nantly on immune cells (for exanple

Fieldgﬁﬁgm%hﬁo§e"s T | ynphocytes, macrophages, nonocytes

killer cells), which serve as a key part

t he | te i nmune system They are r
wﬁé&lt ern rBEGURCET BRCHEEIBREE SR LA Hegster Bechanisms,
pat hogen-associ ated nol ecul ar patterns [for reviews,
Examg]ee of partieylampite dirgewy pf die invRntign relmtqjmedlp@kﬂtgd\gestlng mechanisms.
| mmunol ogy, 4, 512-520, 2004 and Akira, S., Takeda,
Relatdd Artand Kai sho, T., Annual Rev. |nmunol., 21, 335-376,
2003] . Their name derives from sequence honol ogy to

[obd Dr OSOTF?P& h&i%l%f%@%%%ﬁ%e Q@Q?eﬂﬂjeé Vi rﬁgre"@é beﬂé%erem

|n fruit I es play a in protecting t

o e AR LSS LTI Lo LS o

|dent|f|ed in mamal i an systens, and ot her
chambreshafiramratdeterrminge tigy én badiaulps imEuppassasherps as disclosed in US
vertebrates. Al TLRs appear to function as either a
PatenhQpEithatien Nok. 10e8368adiang 112845008 hae aolgmst twobhafibets, a first reaction
specific, or set of specific, nolecular determnants
chamt%rf %ﬁ@ BkeRd H@%Q@&P&Haﬁlbgf 9RN{ss TRe h&lﬁh Wehis esthAed RIck@into the reaction

surface |popo ysacchar i des, |poprote|ns

bact DNA f.rombath bact

enam A b e B g g BER AP HpEe Egﬁia o Wictppproceeded.
activation invol ves actlvatlon of one or

then trapgfgged (e dptestingt Sember. cHp Hiof drapsfer \@%@f@eﬁvra@ Ry hagng the
secretion of cytokines and co-stinulatory nol ecul es

detectiucdhamber syeaingeo olnsreacidh-chamhérerut @okdntesl, inMaly,Isuah that when the
MCP-1 which contribute to the killing and cl earance of

reactiéhaRAcP AUENIKe bFaS t8Mhe AFERHIAShYer RN SFAYY the liquid. This
ongO|ng need to provide TLR7 nodul ators, in particul ar

S efe C
trappe ﬁlé ?te%tlﬁg ;1 i:)gr Var%ée%gefi 019 gﬁ quggﬁg ?\rﬁﬁ%qgth 3\?92; lgﬂ%vcfls desired to
se ectively to the TLR7 receptor, be mell absor bed
fill the #@ﬁ@tméh@@é@rr B VARLEasi opgRed ¢t kg oridgpd th@e@ﬁ‘é%xop&gﬁmyer remote from
stabl e and possess favourabl e pharmacoki netic
the regutiopehsmnber, utielip hy pratteriigalagerl whefefipat lsqud dabdemebirom the
fornmul ated. W& have now found a series of

reactich SI8AARPYW 1ho detdetidnV@HalibRs itk phktiall ¢ eMPE it th® Féactibchamber or
particul ar agonists, of the TLR7 receptor and have

ri therapeutic areas in which
dﬂ““ﬁ%%%hh¥ﬁbﬂl£ﬁﬁ%'5?%%%%{ar agoni sm of the TLR7
receptor is inpljcated, |nclud|ng t he treatrent of
[009Hal | nf“élzqm%ﬁ%d BYERPONE MR GROBpOteRti dispdvagiges. It can be
tunmours, and T2 Hel per cell (TH2) nedi ated di seases.
difficuictoatae thy dntrazceftp fitdetespecthapfbet e iehabdavmiamrer atrosy the range of
provi ded a conpound of fornmula (l)or a
viscosR{a ro'ﬂ'?&ﬁ[&l&d &Rblterd€ 6BBh &ty WRb1E bRod S Phi¥dh@nOfhabdiffring amounts
conpoun wherein (a) Yis a direct bond, and R3 is
selected fromaryl, (CrC 6)al kyl and (C
1-CA)aIkerne-C>(C 1-C4)al kyl; or (b) Yis (O
4) al kyl ene, and R3 is selected fromaryl,
(C3-C7)cycl oal kyl and a 3 to 10-nenbered heterocyclyl;
Z is an oxygen or is absent; Rl is selected fromH,
halo, OH, CN, (Cr C6)al kyl, (C3-C7)cycl oal kyl,
(Cl CecalkCMy, - NHSO2R6, -NR6R7 C(CDR 6, - CO2RG6,

P e I A\ R IFN 7 N7~ NS ”~ AN
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In the case where a plurality of substituents may be
sel ected froma nunber of alternative groups, the
W@ 200209660 gr oups may be the sanme or different.PCHIB2€7/000370

enbodi ment, Z is oxygen such that N oxides are forned.
In a futher enbodinent of the invention, Z is absent.
In a yet further enbodiment of the_invention RL is

of ligyd @%Jte@gfr med}etchyn F]lan‘(h?)” dyripg télgng okihe gpagtéog ch@@b@, which can add to
6) al kyl optionally substituted by one to three halo

the vatighiBty of ée responseh Vs filur mhabilyty of b pud@iring 1B§tabdk yan be difficult to
substituted by a 3 to 6 nenbered saturated heterocycyl

guar& e RlePihBgifd of Lmateh SN tHe PéteNEl FrdeRedld 6Mblhde ®HeeeihE€Blunt with
fromN, O and S wherein said het erocycl yl is

n
repe B T R s b B IS0 Belor g P Retingg e liauid
alkox and - ( al kyl ene-O (CrC 6) al kyl ;

transfe(r@%ozﬁfa@m% tB‘Fﬁé dé%e%ﬁles 63/a| kyl ; §h) ()c i (9)

1-C4) al kyl ene-N(H) - (C 1-C4) al kyI ene-O (C 1-C4)al kyl;

(i) (CC 6)al koxy optionally substituted by CH or

cycl opropyl; (j) (C3-C7)cycloal kyl; (k) -(C

1-C4) al kyl ene(C 3-C7)cycloal kyl; (1) -C(ONR 6R7 ; (m
BRIEFSUNRGARY OF THEAISVERBION 0) a 5 menbered aromatic

het erocyclyl conprising (i) 1 to 4 nitrogen atons, or

[0bdgy 1 to (&??%atﬁl;qesmﬁérﬁﬂ@dﬁeﬁt t%mgeﬂlo%eé@ tetmmde a reliable and

ato or oxygen or su ur atoni or

1robuﬁtI r{tetgb(gﬁ)egliaaﬁ AR et ir a2 %’cﬁjr%wﬁgl? g%r | S(a‘)ﬁa‘tbelés u%hzmg passive

heterocyclyl belng optionally substituted by one

trangf¢yforcent Brsmethod iniphecs ipreiediag adrduy vedl hetwesy the @liaﬂmbers between
hal o, OH, CF3, (CrC 6)al kyl, (Cl- ©6)al koxy,

which(the Geudlidkiyl terexmt¥etre@eTat btyﬂous whiIChes forad thyt &néarGlenough to be
-NR 11R12 and -(CrC 6)al kyl ene- NRL1R12 ; (p) phenyl

subs%ﬁftél%ﬂ Ié&’WﬁH ﬁ%tﬁc& ﬁ)%éJIYanl‘feh‘%d 301R @fn@lll %56&{%1’ sutll }hat the surface

Yal kyl ene- O al kyl; (s)

s ﬁfﬁ‘%ﬁ? Ry L8] L (A o

the first aspect "of the invention. In a further
pore i therfeprnd qremper wiil @g imtatinosigray PeEformd.- N (¢ )
halo (d ) (CC 6)al kyl optionally substituted by one
[0603]hr ee Halhwidad ommeiuded)intoet fimhgdnbbuseholxat it Wétp the porous wall and
(CrCeJdal kyl substituted by norpholine, piperazine or

at leRY phu®a Hﬁﬁﬂ? HMYoRdR. aI"h% lﬁlﬁtd (RJ&@'HBV hEWBwdr] éﬂt’ér@ﬁie Q%éoﬁ’c[‘ EhaPhber at this
two nmethyl groups; - (C1- C4) al kyl ene- N( H)

pomtl' as su)rf%%%( ?éngtgﬁe Bx%v{eli%s%t 194% %l(t@i}lg ’the( ézzp 1%1?%8?6) ?)ftlhk %§§¥ous wall into the
C7)cyc|oa|ky| (O C 4)alk ene(
secogd éﬁl’@gﬁé| X\Q}q@)ﬂ is d(eq;tfed t@(t]@)‘lﬁg‘ ]cht;zd to %xﬁ)seco@@hgnbern §n initiation step is
-C(O R6; (0) a 5 nenbered aromatic heterocyclyl
perfcommir\t/tﬂcln@ve@cjm$ dr brebkmltersorfece @hooms andallofisiquid toofl@v out of the
nitrogen atoms and 1 oxygen or sul phur atom or (iii)
pore&ammme@éc&xachMBerat om or a 6-menbered aromatic
het er ocycl yl conpri si ng 1 to3 nltrogen atons, said 5

[ﬁﬁkg@ tit u?bls}a gtt%ﬁgn ef) ?snsu%ﬁ ﬁ1 m%g Jthre%upf%e Rabi Nolding the

i ndependently sel ect ed fromh
hqm(i(gg_t}%oaqsgy the ‘(’@ﬂ anctﬁ}oqu{c@g( yqutd(t@int%‘ghg |sm1é ﬁga@?ro’l"h@ initiation
6)al kyl, -(Cr Co6)al kylene-OH , -NR 11R12 and -(Cr
step C&) lad kly)k/:dﬁé by BRIARLE 2 pfspurp Ipeh:y lto thptliqoivkinltie first chamber, creating a
substituted by 1 to 3 halo atons; (q) -NR6R7; (r)
-NHt Cr Cral kyl ene- O fd- QCal kyl ; wherein R6, R7, Rl11
and R12 are as defined in the2first aspect of the
invention. In a yet further enbodinent, Rl is selected
from(CrC 4)al kyl optionally substituted by one to
three halo atoms; (C3-C7)cycloalkyl; or a 5to 6
menbered aromati c heterocyclyl optionally substituted
by one to three atons or groups |ndependently selected

P ——. 7~ P~ ~\
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(e) (CC 6)alkyl substituted by a 3 to 6 nenbered
saturated heterocycyl containing 1 to 3 hetero atons
w0 pabefpegraent | y sel ected from N, O and S wher ei PCEE2007/000370

het erocyclyl is optionally substituted by one to three
groups independently selected from CF3, (Cl- CeJaIICyI
(Cl- C6Jal kKOXy and }‘F«gc 1- C6) al kyl ene-O- (C_1- c&h ly

vacuymp Jn the ggcopd CBIRH$re r@ngéle_[st@,)tgquwg a mﬁace( e surface of the
C4) al kyl ene-N(H) - (C r C4)al kylene-O (CrC 4)al kyl; (h)

porousGlaliGadiak ki@égcapt ¢hambkt, wr supsthet metbdd that Brdaks or overcomes the
cyclopropyl; (i) (C3-C7)cycloal kyl; §

‘surfaCe(t@xs&ﬂ) al ky| ene(C3 C7) cycl oal kyl ; (k) -C(ONR 6R7 ;
- CO2

R6; -(O R6; (n) a 5 menbered aromatic
[dgﬂ%?f rocy Ci\/éﬂt n‘pci? n@con& 'cﬂ lgérg ca?n dls oﬁlf'ednf‘rcglﬁ 91% lea{ilgggharrﬁ{er at the

l1to gen or

ato i.ii) 1 oxygen or sulphur aton1
same@r ﬁ@f@%@am@%%mdemﬁé@&lagww meghaRir 4 ﬁ%@ dgsifeg sgcond chamber(s)

nitrogen atons, said 5 and 6 nenbered aromatic
at thehiesieeditye(sy| Intmddﬁg)no:pt}nmahlyels@d@bi et fillestifriny theecored chamber by
three atonms or groups independently selected from

havm@%'t Pastdhoribdef 4 Fht 6f fhleakéonld,chhfaber g0 B! d6@% common with the third
-(CrCeJdal kyl ene-O-f Cr QCal kyl, -(Cr C6)al kyl ene-OH

ol s A g i

- NR6R - NH- ne- O

requiTios Y ERg f cpgise R D3It RS P A GO A O i paralel or sercs.
first aspect of the invention.In a yet further
[@098Ddi nenPartiRelai smbbdimentstofijhie inventignypeevider fhigrtransfer device for
enbodiment, R2 is H In a yet further enbodinent, Yis

transfRAMY i QAE FroANIfi R chasnRE ¥d a se@bnd@ cluriter 6The dbeccsiths a first chamber; a
het erocycl yl containing one to three heteroatons

secorkﬂt%gga% Q_f}(ﬁ % 121%!? BGke file t%ha%%d%he SRbfd @ﬁa)ﬁllbe? Nfle barrier

ng optlon stituted by one

havm:ggqrt geast?gtq%rcr)gglglgg %@H? %@n@? g %ﬁlcﬁwger%g tthe se]::(grP chamber, the at
(C3-Cr)cycloal kyl, (CrC 6)alko:y

least 6habeplingtecing s(lzgdcsugl} Hak ¢ Iretentigey( Q;fc@kgypﬂ tkg: liquid jp thye-figpt chamber.
al kyl , aryl and 3 to 10-nenbered heterocyclyl. In a

The Mgl i tdrdshered groo tHerfamtchambeistorkd feebmdetianited wiR8n bs initiation input is
selected fromaryl; a 5 nenbered aronmati c heterocyclyl

1ntro&t9:@ﬁ’ kd BloHQuld thatlis gﬁ’fﬁ%ieﬂjc o RBRB AL A Roterion (thick. 1 tO 2

trogen ons an oxygen or sulphur atom or (iii)

ygen ul and a. ere
H#@?) ! ooyc P enmonafigthing Befich MR riafls T Rah fering tiquia
ar and aromati c heterocycl e being optional
fromg trstt dhebettotnseennsl ghgmbpy: e“élieafl@th@dwclg%nwldmg a first chamber;
i ndependently selected from hal o, OH oxo, CF3, CN,
provideG @paldkgtambeCPr&idiay albaaid petwaefthedipt' ®@Xber and the second
-(Cl-Co) al kyl ene-O- (C 1-C6)al kyl, -(Cr ©C6)al kyl ene- OH,

tHeltiRbder Hal oGt Bhdd d6¥lpesin D udd) #oythe &RH cBarhBer to th
Chamb%!Rrrenber%rd a1h§lf';°’er ocycl ylo% \Mrwlglr gl n&Rc:?LnfegndQ/RiZ alfeaasr o e

sooo B R U PR et el BYETRLB o LBl e tiowd
from phenyl ridyl yrim.d ridizinyl and
i e e e e b2 s chambe.

one to three atons or groups independently sel ected
fromhalo, (G-4)alkyl, (Cl1-C4)BIkOXy and CF3. In a
yet further enbodinent, Y is nmethylene; and R3 is

sel ected from phenyl, pyridin-3-yl and
6-met hyl pyridin- 3-yl. In a yet further enbodinment, Y
is nethylene; Rl is selected 3rom (CrC 4)al kyl
substituted by one to three hal o at ons; ‘
(C3-C7)cycloalkyl; and a 5 to 6 nenbered aromati c

het er ocycl yl optionaIIy substituted by one to three
groups i ndependently selected fromhalo, OH CF3, (CC
6) al kyl, (Cr C6)al koxy, -(Cl-C6)al kylene-O(C



R4 is selected fromR9, -C(OR9, -CQRR9 and -C(O NR
9R10, and R5 is absent; or R5 is selected from R9
WO g{odpRe30 - CO2R9 and - C(O NR 9R10, and R4 is abPSEIMB200RH0370
and R7 are each independently selected fromH and (d-C
6)al kyl; R8 is selected from (CrC bJal kyl,
The fckRiféedl ﬁg Yéf('eé)ﬁllagé’ Whahsh piervh 1nﬂ?!9 1@1ﬂg0&c@d% ‘Eheq{%fﬁni that is sufﬁc1ent

I ndependent|y selected tromH ) al kyl,

cl o aryl (C}E)aryl and 3to
too%%cﬂ@%%gygﬁn %1%?00yclyl or RO and R10, taken
together with the nitrogen to which they are attached,

forma 3 to 10-nenbered heterocyclyl group; said
al kyl, cycloal kyl, al koxy, aryl and heterocyclyl
groups being optionally substitued by one or nore
BRIEFFDEJERIFTION oFnuE D RyWENatsect ed from hal o, OH, oxo, CF3,
CN, (G -C 6)alkyl, (C3-C7)cycloal kyl, (C C6)al koxy,
5 [06810F 6) a"lbﬂé)ﬂ?h(egﬁ Ghablegt feawsghd(a@%ﬁ{t@@s of Me(i¥dation will be
6)a| yl) 2, aryl g 3 to 10-nenbered heterocyclyl; or

quﬂmEﬁ%ﬁﬂgg? pﬁﬁ%ﬁ%m%&%ﬁﬁé@?gﬁggsg% 8f§§9mM@}§EB£m§%hgofﬂm

oun he p
inveRia, and lﬁgt?g‘_gg g)( %Scc%%?p%g{g)lgiﬂp q%gné%%ﬁ%e%f 1&2&%@%&3&éﬁber3 generally

. .Y-RS is methyl. A yet further enbodinment of the
indidatpidertticaly ,fuxtc;dnmlbsﬂemﬂ@lo apbongigichifralbyosimilkael¢tentswher ei n
R4 is selected fromR9, -C(OR9, -COQ2R9 and

[06419) NRORTGurRd shswabs extnipl@Bela st BhbofzenFSt thBhvafieon;
R10 are as defined in the second aspect of the

10 [b(?pfl Bt Ihgp g?ll%%e ol¥g st %§%85$78 t&i{bﬂ% géct lAaAt( !)fit%n t%%xbomment shown

|nvent;on conpri ses conpounds of fornula (lc)
inFigyrerlei ny i s nethyl ene; RL and R2 are each
i ndependently selected fromH, (G -C 6)alkyl,
[0@B3C7) cydligat Ry a seaGopH, view @ORE S1ctioB Yiak BB’ efiile embodiment shown
-C(O NH(C r ¢o)al kyl ene(C 3-C7)cycl oal kyl; or Rl and
in FiR&ren@y be joined to forma (C2- C5)a|ky|ene link; R3is
phenyl, which is optionally substitued by one or nore

BRI PITFFRISI e o T B, g
O (e LT B T N

the invention, conprises conmpounds of fornula (1c)
i Fighrerdein Y is nethylene; RlL and R2 are each
i ndependently selected fromH, (Cl-C6)alkyl,
[0683-6C7) cy dHigak k)t a sectioRil, view &AL CHctich liak By B' @MBe embodiment shown
-C(ONH(CrC 6)al kyl ene(C 3-C7)cycl oal kyl; or Rl and R2
¥4be joined to forma (C2-C5)al kyl ene I|nk R3 is
enyl, which is optlonally substitued by one or nore

s in ent sel ect ed m hal o.and CEF3; R5 is
BT . DARRRR TREOY R EUERE SrbhOeBhbioHE RERTUSE (e
second aspect of the invention, conprises conpounds of
20 [PYNBlI a ( IFeguralishewnarednple ef ethincenihodimes of {E(igyeRtion;
-CO2R9 and -C(ONR 9R10 ; R4 is absent; and Y, Rl, R2

[G0UA9R3 ar erigge bas g Eb?ﬁ(ﬁdbﬂ&/lﬁdﬁﬁf ﬂh@@mbb@m%n‘t‘ €hdw€in Figure 8;
conmpound of formula (Ib) as shown hereinbefore. A yet

er e
[I drﬂ/Ztgm fion 'ﬁf@ﬂ!ﬁp 'f?'i]sts egxrag% ?rlgoc\)ﬁﬁgs ?11%%9 g%rfc?ma :Dpﬁme of 2 ﬁrst example
and R2 are each independently selected fromH,
Ofth%tﬂve@% érlg (C3- C7) cycl oal kyl, -COR2R6, - C(O) NR6R?
and -C(O NR 6SOZR8; or RL and R2 nay be joined to form
a (C2-C5)al kylene link, said Link optionally
incorporating 1 or 2 heteroatons each independently
selected fromN, Oand S. A yet further enbodi nent of
the second aspect of the invention, conprises
compounds of fornula (l1c) wherein Rl and R2 are each
i ndependently selected fromH, (CC 6)alkyl,
(C3-C7)cyc|oa|ky| CCQH - CCQ(Cl C6)a|ky| and

o P~ N N\ - ~a I |

in Fi
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protection group ; or(f) hydrolysis of a conpound of
formula (LXIT1) (LXIII) In a fourth aspect of the
WO pwe9d7en t here is provided internmedi ates of POT/MAER000370
XVIIT, XVilla, XIX Xl Xa, XXa, XXb, XV, XV, LIV and
LXI'Tl, wherein Y-R3 is as defined in claim14, Rl is
as _defined in claim?2 IS as defined in aimJa10
(0883 Hna PcisHice! 1nlﬁﬁﬁ&@éﬁﬁéwatge%eﬂb%@ﬁf%waﬁ&%°€l gdecond
(d™)al kyl . Pharmaceutically acceptable salts of the
examplerp thenidgerdionf or nul a (1) conprise the acid addition
and base salts thereof. Suitable acid addition salts
are fornmed from acids which formnon-toxic salts.
Exanpl es include the acetate, adipate, aspartate,
benzoat e, besyl ate, bicarbonate/carbonate,
bi sul phat e/ sul phate, borate, cansylate, citrate,

DETAQ?!:% PRBLGrTRA Syt BvvidaydRt e, formate, funarate,
gl uceptate, gluconate, glucuronate,

f | uor gphosphat e, ..hi benzat e.. . .

(5o i o PEER BN O 06 Ferbs Wil isnlo @ specific two charmber
hydr oi odi de/ i odi de, i sethignate, |actate, nala{e,

embodiinenirath sepeefigtatiatignssiem: Blis fEPAJIMSH! foiaiesdo a disposable
napht hyl ate, 2-napsylate, nicotinate, nitrate,

immuapadsay eripaxak &l etrogamidl aetectipaobtt egsults of an immuno-binding reaction.
phosphat e/ hydr ogen phosphat e/ di hydr ogen phosphat e,

NotePK5QHE H-AFBhRr 28RN A @ed For0RdhéEenct VBB iRaiefollowing description,
tannate, tartrate, tosylate, trifluoroacetate and

i hgf.oate salts . t S - Er : :
they BT RI RS st Bl B e Bl A P R R i ypich can i
al um nium argi.nine, benzathine, calcium choline,
fact bgjusehin BYIWENEHPBI ani ne, gl ycine, |ysine, magnesi um
megl um ne, ol am ne, potassium sodium tronetham ne
[0083)zi nc Fht stsip delewprised theeeshambérdss Alfidg ishabernageagliogpchamber and
be formed, for exanple, hem sul phate and hem cal ci um

a det&Rloh Shadi®¥r. The EVEEVEHAMbSEE PRIt réalveshe S@®lc iahsbhaok sample
of Pharnmaceutical Salts: Properties, Selection, and

Use". b i - ' i m: . Tived i
e Ay OB S B Y P, st
v TR b b T B Bl 8By oo

formula (1) with the desired acid or base;(ii) b

analyteeimotié segnple. Zed deteasionishemberisintanslestiodes a1y 1gresufs spragig be able to
a suitable precursor of the conmpound of formula (1)

detect 8ic@hdudCoinsbe Behstgiod with Basie frodt theirédc}iohyhaninr and thug detect or
one salt of the conpound of formula (1) to another by

i . . O dixl Sarftfled AR & S subly N§ shown in

mkmgﬁﬂgég%??ﬁkﬁgn?gﬁqggghaﬁ%e c%ﬁﬁﬁn._&?%%?hregureggﬁ?ons

risndg B B R S R g P D avsivs
filtration or may be recovered by evaporation of the |

The stoipwan thredrelambst; 8 &llote ¢hantbsat i wisattipnichampeisy (aps ggetection
salt may vary fromconpletely ionised to al nbst

char®en3. Diyeseth anbhE) aesptingdsycaf thhtweriertv eloist dre faegs of xhatber 1 to help
in both unsol vated and sol vated forns. The term

to fofglz %}(}2}(@? osh%cey §8de MY €12 ayeP cABARE ?Ip Ble@riPRIECIlAE ive upper surface

rising the conpound of the invention and

R3S B Sy BB TESHLS R NS BABRL SAGHL e s e

enpl oyed when said solvent is water. A currently
accepted classification systemfor organic hydrates is
one that defines isolated site, channel, or netal-ion
coordi nated hydrates - see Pobynorphismin

Phar maceutical Solids by K R Mrris (Ed. H G
Brittain, Marcel Dekker, 1995), incorporated herein by
reference. Isolated site hydrates are ones in which
the water nol ecules are isolated fromdirect contact
with each other by intervening organic nolecules. In

. . oy v



10

15

20

compounds of fornula (1) having the desired activity,
for exanple, by hydrolytic cleavage. Such derivatives
wae@7/ed7e0 red to as ' prodrugs' . Further infornBCT/BROEGH000370
the use of prodrugs may be found in "Pro-drugs as
Novel Delivery Systens", Vol. 14 ACS Synposiun18eries
(T. Hi guchi and W Stella) and |orever |B ﬁ %%1 ers
haveuaﬁhﬁwnpéﬁs%ﬂwev%‘%%me@ﬂ 2gd 99817'66%301 ghe jgiinai€ logether and
Roche, Anerican Pharnmaceutical Association). Prodrugs
to define Siedwighiné tewletetiotend veetivn dbambes, reﬁmﬁctléfxlarrﬁl regiopgut-out of
produced by replacing appropriate functionalities

layer® (BB Wh 1h Fidube CAHIPYTERs He dred sfuli@edtion chiunberceitdatha area of the
noi eti es known to those skilled in the art as

detectfo Eﬁgbgﬁél\%%rgd@ &jgﬁ%ﬁgaar %F’EH ESRbEY ih ?sgulf-&@' A 3 defines the

rugs eV|er 1985 Sone
exanpl es of pr i nvent i

dru ccordapce with

arcn PRI QLR r bR &0 GBI B TTPbPORT YISO AP ROre tha
carboxylic acid functionality, an ester thereof, for

connextarpition chawberpooridteshen diambend. Bprd§dns an elepiaically conductive
carboxylic acid functionality of the conmpound of

coatihg lofilsdowén sutBcd @pl Reed abihe(scdor@d]adiloye in dnekiivh chinebe 3. Layer 60
the conpound of fornula (I) contains a primry or

servessecg %ﬁqggé/aoﬁlgﬁ ARn{ePe LhORA ﬂrg ShamBBr P%Qﬁoﬂ &r ﬁgér 60fc@f1 carry an

, a compound ereim, as the case may

electEla Ot h h dr chgﬁ?ﬁﬁ &I ’(tﬁ géweg pugfac 2 e:}(g gq%tgl%gsnéari)eleé{ro%e t(g deecect when liquid
(CVO oJal kanoyl . Further exanpl es of replacenent

fills tpraotigyschiambsr 3o Widndés anition, idvad fillp easstionycharthen L aad figgpores in 40,
exanpl es of other prodrug types may be found in the

thus dHap@EeN ¢ledede bafter BRee fice MA@ avethat crethedowercloompaiftdsThis
of formula (1) may thensel ves act as prodrugs of other

bﬂd@ﬁggw&t&fteé QrBkR hdtkr to%ﬁ!efthé:ékd ééqu&fégpﬁ $1®%nd 70 can be

present 1 nvention of formula ( wherein R4 is as

rein de ot her. t b [+ .
B, R b 5 She Mt e S B Rry ethod is to use
onpounds of forrmula (I) wherein R4 is Hand RS
adhealygeﬁm ong embrstimpel ihe adbesiverisndie aplisdryag ower Sutface of layer 20 and
Addi ti onaly, conpounds of the present invention of
the vppenstirtacé by laydreilelaye4 Oiasd 0 semthearhd IRBinatdds theee aihgsive layers.
defined, other than H (i.e conpounds of fornmula (1b)),
AlteHwaQ@ SRRMOE £SO aR RN PARELS1 00dndf7r 43| tRer( thp seaper € lainated to
is’absent and R5 is Hvia metabolic actions or
20 %ﬁ éoly3|s. Al'so included within the scope of the"
9 ntion are netabolites of conpounds of fornula (I)
i's, compounds formed in vivo upon adgl trati
pOHHe ur 2 i R ATV ArERRBbpE TP the alloutth layer 50 to
accordance with the invention include (i) where the
forncreapomndhaobef D ismuch that heooitsaif te ait-nut fwly sgrowys, theput-out to form
hydr oxynet hyl derivative thereof (-CH3 -> -CH2OH):

an eﬁélb%ed%@[ erihembaITReHhs te dRbmlSolrivaMng dilgaRl fadin reaction
al koxy group, an hydroxy derivative thereof (-OR ->

cham‘tgei}bez wétluh% %ro\ﬁ'ﬁg lEhee oﬁalgﬁ e&é)mg&qlo iYW B il detEQh3h&Hber 3 from
am no secondary am no derivative
t her eof NR1IR2 -> - where the
its oemn@%&r thyag thrigrigh (he)poefaﬁt%'\t'%oﬂﬁeféél@&%wcycf&mw n this
group, a primary derivative thereof (-NHRL -> -NH2):
embpdimantygheaitr Het soligpdaned astiqiidrifisireactiph chambaiZregngent through the
phenyl nvoiety, a phenol derivative thereof (-Ph >
-PhCH); (vi) where the conpound of formula (I)
contai ns an am de group, a carboxylic acid derivative
thereof (-CONH2 -> COOH). Compounds of formula (I)
contai ning one or nore asymmetric carbon atons can
exist as two or nore stereoisoners. Wiere a conpound
of forrmula (I) contains an al kenyl or al kenyl ene
group, geonetric cis/trans (or Z/ E) isoners are
possi bl e. Where structural isonmers are

‘SGCU

- T



10

15

20

resulting fromgreater netabolic stability, for

exanple, increased in vivo half-life or reduced dosage
w0 egaiooedent s, and hence may be preferred i n sP@EIB2007/000370

ci rcunstances. Substitution with positron emtting

i sotopes, such as 1 1C, 18F, 150 and 13N, can be

hole'slilglﬁhg)pghqntﬁlﬁ)%aa g@%\@pgg}]ﬂ Sr‘,a 8%-?021?19 Bg@u%]atﬁg ggl)es int e w ?l are filled with

| sot opi cal | y-1 abel ed conpounds of formula (lI) can
liquigeararpantioy chambparedafiely Biede dvnte that Brnnotmsermiredesertiipirshamber 2 to
to those skilled in the art or by processes anal ogous
be cbmpldigig @llee farcotred oparatibe, jaa charplasny isngsuEi @ et vesumaadl liquid in
Preparations using an appropriate isotopically-|abeled
contra@te\gi@lmhe I éﬁh@cﬁ réﬁfztl&hﬁlaﬁ%r babaliedicE8R98MURE §Vi OUSl Y
enpl oyed armaceutically acceptable solvates in
dance t he nventl n incl.u
e venf\ygsfsﬂww RS e Bk i fﬂ&%{ﬁ“@%ﬁrf J0land 70 are ot
substituted . D20, _ d6-acet one, d6- DMS
requiged [gn¢h nsfpad %%y@ﬁezooﬁndtdﬁ)ear@ priterdaddn farmsthie ﬁﬂé mﬂa péfilling chamber 1.
compounds as hereinafter defined, all salts, solvates
Optandlly dmrlieotelsodilnentabé canthcavd 1a§ﬁ| onghe 8p@n dunf:mafpjf @Resn be extended
of salts thereof as defined hereinbefore for conpounds

into Q‘flliﬁ%&ﬂ'ﬁkﬂb’ér { 1 1F thid BRI BWERdN 1Rk AA4 feqa%@éﬂanmet Y AR MRSores of layer

e af orenentioned species and crystal habits
40, éalgcg%c?a e Rlct:réccteloxtl Erxﬁgﬁrw% \%186:':]1 W@H&W{%en ‘ghefcgrrl c%lge iay%r Q1L 20 in filling
killed in the art to routjnely select the f or
Charrlhtrelr Fddha e dnRi e O the o vier suprss of dayishth aTliué ﬁalbbe detected
features for this purpose. Such features include the
electrially aga poipnt thewhistondd dryg chpngrrasbabiliageyorandeyt fdvwdng br
the internediate formand the resulting ease with

capabithfide HeR@ecRtRE bsiidubmye 1BPerPb DO b8 4@NThS@hRkdrOfas a signal to the meter
Conpounds of the invention intended for pharnmaceutica

that li'l%lﬁléﬂ%% 284 89{&6‘611 %{n%gr 3nd {h¥1? lal?tloln'aﬂ IB; mﬁﬁgﬁr ag_étgitﬁétsermmed test

S Or |nacon|nuumo SO

sequ[p%g%l Iﬁ% o om f n¥@6m%]ﬂg? gﬂgtsbé)fq.gc fgllé!c 1|'é1§ s%%ft 811%5 :t bgg:etected until the

) pqmde(s or fllns by methods such asprecipitation,

hqurghyéﬂhmg cheatbieoh is ¢frseéiaend vplumeg, togpuchythel ppdmigg ofoeaction chamber 2
evaporative drying. Mcrowave or radio frequency

and @fajtito GilInBY p&ies UBRMerf40r Jimiilsr foUhPBSthod thRYosedih US 6,571,651, herein
adm ni stered alone or in conbination with one or nore

inco%cﬂﬁt‘é% ﬁg %}Qﬁéﬂges 1 ca ﬁﬁnd %EALiLABf Allin r}:hgﬁggj f]ﬂgr%er than that of

nnre ot er drugs (or as conbln

reac%181i1 ﬁl?ﬁ%g qr 3 E’Zlg@%c@@gp%h lewl elfrﬂptg ﬁ@g ?algrc a%‘t?esf 2.So if filling
pharnaceutlcally acceptabl e excipients. The term

chamberdj iisigad so psstothasea Nelusierat desstramiel ioad argfeiahlyrslighdngreater than
ot her than the conpound(s) of the invention. The

reactibo cleenlad 2ethen pheesignabindicatiog ehak dy@e hax beditindeqend ina the device will
factors such as the particul ar node of adm nistration,

not ﬁ@@et&ftéde&{tﬂ ‘%ﬁerc '[kesu%étﬁ 'h‘aﬁfd 18{1103’&'6&' IR the Mex%gjto function as intended.

stability, and e nature of the dosage form
tlcal abI or t.he deliver
An SRR RE SRSt pf RS DA U Bt Ao fiPr @ L i dupuesdiiyd fting
their preparat|on will be readlly apparent to those

charghgr| ), ewpre eantpeadded untd popu gompoesent witkovd aifesrimeibemtengpd operation
their preparation may be found, for exanple, in
"Rem ngton's Pharnmaceuti cal Sciences", 19th Edition
(Mack Publishing Conmpany, 1995). Suitabl e nodes of
adm ni stration include oral, parenteral, topical,
i nhal ed/i ntranasal, rectal/intravaginal, and
ocul ar/aural adm ni stration. The conpounds of the
i nvention may be adm nistered orally. Oral
adm ni stration may involve swallow ng, so that the
conpound enters the gastr0|ntest|nal tract, or bucca

o, .
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conprises from1l weight %to 80 weight % nore
typically from20 weight %to 50 weight % of the
W@ eloanee30 Less sol ubl e conpounds nay conpri se BCTIRRA0HG00370
proportion of the conposition, typically up to 88
meight % of the sol utes. Alternatively, t he conpound

of thg, dev1%e aefn(tfu), ﬂ?%%ra%gfef fy 1%1 %ted%reme rg%ltﬁ ?e[nglﬁe% lil a%lﬂ%etection

natural polysaccharldes protelns or synt het

charplii e @ 89081 §aangsdn s eﬂ%ﬁ&p%wr@ﬁw@?@mewﬁh@ ?féldp%‘@éurfaces on 20
0.01 to 99 weight % nore typically in the range 30 to

and 80wk bghwr, dige tQtlmewethog of theeondigtive layet en 2ol thelerea of detection
anti-oxidants, colorants, flavourings and fl avour

charBhe 3N CBESchaBb€ 681 Heaised ﬁﬁeoxﬁ@ﬂnl t¥ @ymstet 1Hdt Bleiffg RESMrSas been
coollng agents co-solvents (including oils),

succ% 1 :yc% 1?1311 k ' Q& ‘?tga(?ﬂ{ g nefaan ttﬂe Ju?l%m .ﬁg:ia‘”i'gﬁﬁhg from the area of the

& e
"th th ti
conc&y%%% s e ing! bortig egéﬁe & sl B dp it generated by

onto a peel abl e backing support or paper. This may be
the atemef the cendiiciivlpyevasnossd in deinetion ¢hppibend.|sp tawdbmdsiinerfere
coater dryer, or by freeze-drying or vacuum ng. Solid

signffvafily aith @RSsi el fiohbdetédizh Rhahb&t3. oThisRyksoke, ih@enarhiatiRee are low
to be imMmedi ate and/or nodified rel ease. Nbdlfled

| !
B9 RO LIS AR s e oo
Sui t abl dlf ed rele | ations for

gongit SRR el F PO A DR TE HEAPT DB ool lﬁa%e&%{m charber 3.
No. 6, 106, 864 Details of other suitable rel ease

Alsp dbp rbitigielons lighidpstHiegwesriae gyndct pelageronposeddn filling chamber 1
osnotic and coated particles are to be found in

and tiRhandndtedliaeabn 7@ glveoh agytivahy high electrbl 2pistafec] dhidhytends to reduce
Verma et al (2001). The use of chewing gumto achieve

the&m&%fgﬁkggﬂkﬁkagse is described in WO 00/35298. The
conpounds of the invention may al so be adm ni stered

HER: L s 62 BBl By SRR Pl hmcions e
adm ni stration include intravenous, intraarteria

requiitigfl fagiriptiadibaslectripgl sienplsdeam thermmipespnmilela thertest, one connection to
intraurethral, intrasternal, intracrania

the ¢ontin@imed eyt an 28ndd giehecdmite d)hlSconSud:ti\&ﬁhy&r daviDc &aitige connectors for
parenteral adm nistration include needle (including

this Eie%&'ﬂ@s@@ L BUSIkGE NBE 5,3 T8l £rdfd %5 dd7] Skt BINSS @idnt Application No.
i nf usi On t echni ques. Par ent er al f’0r|TU | ati ons are

ueou tiops whic cont ai n
gt A R e By b ref%&@&%% HROTRRON N but e n
ents (preferably to a pH of fron13 to 9) fo
@89%7 appl i daelteRalve %W%yo%cm @eg@ﬂtf%qhys dev1ce is shown in Figure
formul ated as a sterlle nonaqueous solution or as a
7. Theiceshdctomdedcd20Ws elibsimtedoviftureddrerse toviltetpresesuinvaidlion, however it is
vehicl e such as sterile, pyrogen-free water. The

to b®LRRAGd @Bt @fs RPERDE Bk 3hvehBHIH Rblisdbie M@rdesfc@ kHe® it is desired
conditions, for exanple, by | yophilisation,

oo R B R B L B PE d&%@@s{:@%ﬁ%@h&%
sol ubi | of .compounds of fornula (1) used in
nurﬂbf:r@ég}emq H&f‘glﬂggéﬁf}b‘ilﬁﬂ baptqmmendo wgytliss fighes és%@a the same
by the use of appropriate fornulation techniques, such
as the incorporation of solubilityenhancing agents.
Forrmul ati ons for parenteral admnistration may be
formul ated to be i mediate and/ or nodified release.
Modi fied rel ease fornmul ati ons i ncl ude del ayed-,
sust ai ned-, pul sed-, controlled-, targeted and
programed rel ease. Thus conpounds of the invention
may be fornulated as a solid, semsolid, or
thlxotroplc I|qU|d for adn1n|strat|on as an I mpl ant ed

o o "
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usual Iy, as divided doses throughout the day. The
conpounds of the invention nmay be adm ni stered

wo e@vabd7go or vagi nally, for exanple, in the foraT/mB2067/000370
suppository, pessary, mcrobicide, vaginal ring or
enema. Cocoa butter is a traditional suppository base,

but. various alternatives m e us as _apprepr.i. . .
clemg e TR Be £ v B et i co PRy PERe iy, Figure 7
fornmul ated to be imredi ate and/or nodified rel ease. i
showwtslest ¢ridenf thebtein opposiieie hgrend et weich ddlingethaynbgr 1 opens. According to
sust ai ned-, pul sed-, controlled-, targeted and
this epfilagienEdyéclOdasetenddiebeyompspanetdayes 30 hed layee#d.i bayend§ carries an
al so be admnistered directly to the eye or ear,
eleotféi%ag%gc%hhlyctiv@ 143876 8h s Abp G5B 8cend day¥ 20 QM€ &n electrically

sion or 'solution i'n isotonic, pH adj usted,

condf e PO Sk SR PSRt APl St Boccion
bi odegr adabl e (e.g. absorbabl e gel sponges, coll agen :

layeraia SnOAC T BERedD aHRIEIo Do nasRE Siveh 0 nph g ond ISk 110 i
waf ers, | enses and particul ate or vesicul ar systenmns,

introguedd ia® thé gmoerbaween laype20med 40 Ahgp ekteney bayouh 38.s Preferably the
crossed-1|inked polyacrylic acid, polyvinylalcohol,

thickR¥&! d1 83} ‘Pl@?iu@ a cBndiRtivE 198l 80 PRI MKRIhesh @ Tapotathat Buay be present is
hydr oxypr opy! net hyl cel | ul cse, hydroxyet hyl cel | ul ose,

or. met hyl, .cel | yl ly.: BV g : ducti
e e e e
together with a preservative, such as henzal koni.u .
at leash PR HF §ReT SHEH L HVEXET et Hagin g opd St et 1 thickness,
i ont ophoresis. Fornul ations for ocul ar/ aural .
suchahlrtietdicgtoahtdrmnctivenycab e fordmbetrtesd 80 @nd 80 biriveetibgtvscen 90 and 70 via
and/or nodified release. Mddified rel ease fornul ati ons

110. NSt IR0 &l cmadotivedtst 80 Raded titubiped exteadbtyaid theledge of 40, thus by
targeted, or programmed rel ease. The conpounds of the

. l-nVv . I . .
bring i $085% R pRECEATALAGAON AR UGl Ro TR LA SEH @190 via S01in
derivatjves thereof .or polye | e | ycol -.cont ai_nin
the st bt exiends hiond 40; Aol e oDty v i Bsctt Befin the lower
di ssolution rate, taste-nmasking, bioavailability _
surfamnof ot 0 stdH 1o fioylaper 1 10sa positiemy Asbndniiye oflkessie Gap gadonally be
nodes of admi nistration. Drug-cyclodextrin conpl exes,
placéPbet@¥aimal&s oaked Roundt teastheoginesialhete tegfoutridmto has bnsure good
dosage forns and adm nistration routes. Both inclusion
-daa! vsi i evices to connect the
cIeo N SATEARE! L RCOTAERSETRNAE B ol v
stripit! an Sa | CAPPE GO eEH ot oo b Bt e sl is msered nto
commonly used for these purposes are al pha-, beta- and
the ppatrrrdacsyee fasge of e mert nasa Assiess therupmpn whiara T HtorRsh 0o
International Patent Applications Nos. WO 91/1 1172,
connéRiSHaR308 and WD 98/ 55148. | nasnuch as it nmay
desirable to adm nister a conbination of active

goaRU nds, A f QmbESKARL 65 thE Hvehtién M PR8I with @ikt REliv@ chambers is
artrcul ar disease or condition, it 1s within the

Sco of the.present ipnventjon.that two or .nor .
shoy aFrigtentPedb. Eeaposrbrens orpey Bkaptfnehif Mk astive chambers and
contai ns a conmpound in accordance with the invention X
a fillmg cheomes nFigrtd §shoavsearesploded Vigw afdhis spbpgiment phqwing the various
sui table for coadm nistration of the conpositions.
Thus the kit of the invention conprises two or nore
separate pharmaceuti cal conpositions, at |east one of
whi ch contains a conmpound of fornmula (1) in accordance
with the invention, and neans for separately retaining
sai d conpositions, such as a container, divided
bottle, or divided foil packet. An exanple of such a
kit is the famliar blister pack used for the
packagi ng of tablets, capsules and the like. The kit

Y a1 o - o o - - ' Y
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hereinafter further illustrate scheme 1. It will be

appreci ated that the amno protected group N(PQ@) (PG
wWQ@2007/094760 mul ae (XVII1) to (XIX) is sonme instanPe€HIBAY7/000370

be N(H) PGL. Scheme 1 Schenme 1 depicts a variety of

means of accessing conpounds of fornula (l).a) A

co rci available nitri I or nitri

layerg %?tgaa}ﬁg? CQRPTISES 3 ngf%ﬁ%%ﬁrégﬁe% %ﬁgﬁa%gmas@é %1?9 a transfer
the chemcal literature, is reacted with a halo

and ragioatcbarib¢n 310 and @rsecamdet&wlbb charobas SLAt Eectforatienshil is layer 400
in the presence of a source of Zn. Tet. Letts, 1997,

servedd,cofidstt Aidd raleted thasthd Bl G witnasfet o fe@otivhfchrbard10. Perforations
enam ne of general structure (IV) provided basic

420 iglgiﬁ%!r Ub® Bl P ARPl: h%ﬁsﬁp?ddﬁggﬁfoﬁ §h§lﬁb§lr AQYGEL sé%)na]d feaction

Ic conditions are app above

et t pr whi.ch
chat gt S50 sty ol AR g oGy Rl iflgio bs srpnipe to 510 at
source of ammoni a, for exanpl e anmoni um acetate. In
the enthp§ fillimg chamberr§08s yhereupast the sarepls fibls figeireackipn shambar 18- The air
(V) can intercept the above synthetic route at
that i Abesssry aisplatdMuring)thiEHBlignpotese will Vinttasouth €e dpen ends of second
reacted wth a dialkyl malonate (VII) under basic

reactfRN bl @N$2 05 Y& h AR raodt Yip sid W0, @ne ﬁngﬂé%%)éﬂ{s a?i@lé%"gent layers

otaSS|un1tert but oxi de to give

9 30 bes exa
can i Redin TR OB R g 40 5%@%?#?@% ghitg i%'y%%(ample
be reacted with mal onyl dichloride to_give the
Aftersthp dagived tioeg W férﬁb«)eathntqh@nbﬁ%re%l@n@é tl@fls r Qi filyig by Bapsieyand reaction
such as potassium carbonate or triethylamne. e) (IX)
chanibay 3t hexm Hraniteécitbydhewntehnsadistiodedjdueh bapeshing @ bega08tfiom below
step toring close to the pyridine (VIIl). Suitable

until PR BactsNBl Ueer 3QEhderDr @a‘iﬂ%@?@)(ﬂﬁ thSHEIHMAYEHRI4D8. QWhen this is initiated,
potaSS|un1tert but oxi de. f) V 1) is then saponified

treat s‘,a}e}é%«gwalg %\éf%‘r:org d%st?racp :c g& {oofl'ﬂ@tragsfgrr a?x\éll rgaech'i)g Chamber

aci
aC|d sodi um hydr oxi de_ or |th|un1hydrOX|de mhlch

310 ypid @prf@xﬁugopqﬁq gblocked Wg]éthqu@pgéw?&n%‘é]ﬂ §}pa§, air can no longer vent
decar boxylates to give the pyridine (X). An exanple of

throughiperibradioss 620re@pommally, descond et df TeagdVGOdan® di@ddntogiansier and
(X) may be nitrated using any literature conditions

reacttddQMAnber 3 10 Geditellid Bekfbiith 4 BRoAd Foachiét ofkaBRhSle USIcREs a binding
m xtures of nitric and sulfuric acid or m xtures of

reactfo%e%slcﬁﬁgﬂ&%exanp CN&‘élﬂgattlsolt Q%é&a%%] hﬁutrﬂozt qucep%ig%gbﬂgactions to take
placwl@zgﬁ%rg?ﬁﬁggéégﬁ}g?%@fsrgg%h@%. chigbgrtbonut g fpe reaction

convert hydroxyl groups to chlorines, such as thionyl
champlet of thd embpdintens phrorun Bgyrehl Grand@emmdgﬁaﬁéw(l XhaI)lbeHStZO could
will be appreciated by those skilled in the art that

functiditad the dBei XoHan®en UpthideysehBarkidranil Redceon slepaseatied Yots purely as
or converted to an alternative |eaving group such as

a tral?s@&tcﬁgﬁlbgﬁa\%v 9f @eﬁatre%g it re@&mﬂ%@&eﬂ ﬁh%%c@ﬁ%aﬁ%n hamber 520
t hane su onate ester or a trifluorom et

later ryeas Vﬁe?]t %dgrggq? r{t%gargg é}%? "ﬂ}f%ls %[Q{ B%d&ah’%é%]f ;n? g@%g applications in
reacted with an am ne of general fornmul a R3YNH2 which
preferentially reacts at the 4- chloro group to give
(XI'11). Dependent on the nature of the R3Y grouping,
sone di spl acenent of both chlorine groups or a m nor
anmount of displacenent at the 2-chloro group can
occur, but does not detract fllomthe ability to secure
predom nantly (XIIlI). j) (XIIl) is then reacted wth
anmoni a or an ammoni a equi val ent such as ammoni um
acetate to give (XIV). k) (XIV) may then be reduced
under any of the conditions known in the literature to
reduce a nltro aronatlc conpound to an an1ne u3|ng for

o o - T
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(XXX) and a carbonyl ation reaction, in which (XXVII)

is treated with CO gas under pressure in the presence
w@booa/oase such as triethylam ne and a pal | adi BOT/IB2007/000370

catalyst to give acyl products of general structure

(XXIX) Compounds of structure (XXVII'l) and (XXl X) can

hen be ¢ ver C ounds or .
mlmgld%lag H%Pr?g hﬁd%%“g BISP %P reactloé]nc aﬁlfbgtf ?TSHC Hvét%g )ﬁilefri] f)foqa diffusing to
(XXX) can then _be nanipul ated by OX|dat|on to give the
secopd sreRljerechanlrr P30 andivethag the repgepts(Xsopyelpr  (XXXI ) can
be treated with an amne in the presence of a base
[p0A29] as t rARdrtiyé sampie flaid ia pregehtdn ngnseferenmid reaction@bamber 310 for the
sodium tri acet oxyborohydri de respectively to give the
desn@ﬁ ‘?i%écﬁ %ur@ﬂe)r trech @bt WaRD 1S &R $raPsfeCariNEadtioffch &G HERIT® to second

al ternatlve version of internediate (XIl1) can

di 3.and then ta
reactttoﬂ,éh?aﬁ accc&&}%@g Fr(ﬁ?rgﬁ O( Il)qnsatranfsgei? c%%Ee lngéaﬁ%%or example,
3.d) (XXXXI) (I)a) Steps a)-e) are simlar in
by Pt’ﬁi’tﬂtﬂ@l thg WPH‘%TsSeffé‘é“s rlpYsE é8€> abovsdIgEieEtipns a4 aph ﬂﬂfﬁé]@e lower surface
the nonohalide (XXXIV) is prepared to ensure
of layagiOochewes @ab combagriitt 3t ledst $duee peafochtiohe 422 Further reagents can be
substituents in (XXXVI). f) (XXXVIII) nmay be

driedPI@ITdAa B FhabtildeEhathbéA s 2 BloYuRherGRAAbL e 8 Svilt @M dnents of the sample.
those skilled in the art, such as brom ne water in a

For O Ith%r € Lﬁg&ﬁg%f %e%gt; r%&%%o% 111'\@%@%'&& %B@ teagtlolbghamber 310 and

carbonylated u5|n gas, under pressure
first pragu@hehergier &1 hee é%wt%@enﬁﬁtoe@ﬁﬁcgﬁt ﬁ]éamgfﬁ 5&5&8%6?nveﬂed into a
such as nethanol and a pall adi um catal yst such as

usabRo(i@Rh3ithet eptgal elethechestial of fXX0tne other syitabdOOthodmy
then be reacted wWith an am ne NR6R7 to give the am des

00861 ) . Wikel 9@Vesbﬁo@@l@faﬂtcﬁ‘hb@dh§$a1ﬁﬁ@‘éﬁarh@er@ iV @id &bodiment
products (I'). An alternative synthesis of the
t
are f%%rf?\%ﬁ% (Z%)(%gi %Ob ?reit\ﬁé’ Ygﬂve;r r@n?%n?%% %ﬁ@&%ly, whose

ossesses a thy ene acent to the nitri

fancRORRAT B IRty o é%%ta@g A H%Cﬁ%ﬂéh@tmaa RAYGe e to Sontact the
(XXXXI'1'l1') to provide the pyridines (XXXXIV). This

perfarptzd ddver trainitote fleiddeseler i éaitintiorSy petfersnesl in 9ig anner, and to serve as
765-766. b) The pyridines (XXXXI'V) may then be

suppditt bAtEHhiLBioRg ofMord bther Y trag ©B ldcbONBx&AME of Gther layers are
those skilled in the art, for exanple using m xtures

Iayelg of @b%cfuhﬁv@f}&teﬁli tfo%tgg e%ﬁtrgées @hd @eéﬂégﬁ&nﬁ%%t&%%cﬁs ﬂgtiddried

acid to provi the nitro pyridine
| ed .under

hl ori ne atom i en be coup
reag%.m@ B B B LR chrBlty B 4k g BU olfamBens
organonetalllc reagent can be treated wth (XXXXV)
[B9B1pr eserleryen?Olaistan anperspeser iveal Patiend gfdeyer B are elther cut away
exanpl e a stannane, zincate or boronic acid in the :
or othé@gsnfoamed toadgfiak lleciraao Clitsadndsdecdral @hotntcdhembers 510, 520. Layer
substituted pyridine (XI). In the cases where Rl=H, a
t .
500 & fé@fﬁf@%@"ﬁ%‘f RS C%S‘%n%t%%a e justa layer of
dr.oxi Is effectiwv urther al ern
adhe DR (et s detnati s HEh Bk oo Fesaenbieigt and
bel ow. Schene 5 In this nethod, a mal onyl ester
secopq éefaétatabcrlgﬂné)etﬁ Hife 530 ledisfrasrofasibosrea )If asadhssive eeatod spsaate is used,
Schiff's base (XXXXVII) and heated to produce the
pyridine of general formula (X). A further alternative
nmeans of accessing conpounds of general forrmula (X) is
shown in Scheme 6. Schene 6 (HOXXVII1) (XXXXI X) c)
NHa) Ketoacids of general formula (XXXXVI11), which
are either available comercially or can be nade
directly by saponification of ketoesters of fornula
(V) are reacted with a source of C=O such as
1 1 carbonyld||n1dazole |n a SU|tabIe solvent ‘at

o o o, N o, . oy o
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iodo group is selectively reacted with, for exanple, a

term nal al kyne. For exanples of this transformation
worooan9i7a0 dazol e tenpl ate, see J. Med. Chem , BdY/B§2007/000370

1991, 778-786c¢c) (LVII1) may then be reacted with

amoni a, to cyclise the alkynyl-nitrile to a pyridine

ring. For exanples of this transformati
the JrFASFRFEPREIFP A8, 308 SEPORG FooE UM RER 1 Lhad G be formed by
49(3), 1993, 557-570. d) The brom ne atomin (LIX) may
;mndﬁaymbéhhydwnkywe@gdhd@ﬁw%$ther strongly acidic
condi tions, for exanple hydrochloric acid or sulfuric
MOD3h] Or rEagkedo Wdlaya thatebeaephibhirizr betwees, anfl cohiprises the
such as sodlun1hydrOX|de or sodi um net hoxi de, foll owed

perf?%ttlgnmlé agﬁt%lfv"r@ %Pé’ {gfg%il%cf{r%s'f&s gét\%eﬁ | st r&nﬁlon chamber 510 and

erne be used accord |ng

tran%Sf%] ae gcé;ﬁ)gll c%xa%:;)er({l{()l )traﬁ,éfg ngxﬁrr%gégpé:&gwg hﬁg an(a secon% reaction

al cohol, for exanple nethanol, ethanol, propanol, or

chamhgr @Overenabqwtesl The petforatippheandedpmned asydesqirgdrelssivhere in this
heating. f) The acetal (LX) may then undergo

disciysdre INageiS300ngarsecnyl spaee iayeronih whbpdn aeethkix@mwestto define transfer
hydrol yse acetals or ketals to ketones, for exanple

and 3¢Hd wéh%gﬂ% a¢h! ?Bﬂs aﬁ% BonsBRbted b9 Eheerﬁétﬂgﬁseglvéﬁ] e for layer 500.

con |t| escri I'n Protectlve Groups in Organic

Fllhlné f;l Eaf OOgﬁnE Odo&%\%g lgrﬁgla %gr ot&}é@@% JMn\Mé ?a’yers 300, 400 and
particul ar chapter 4, pages 297-347 (" Protectlon for
5 Ootvﬁél ety b1 Gl 20 andrnstiopations fH} i Orgedorausd 1n the respective
conditions. g) The ketone (LX) may then be al kyl at ed
layerd) ahdh eheprpanetine tlodugh theiri-tinbieat ds forsithh catsous deoli lilhing chamber 800.
hydri de, potassiumtert-butoxide or potassium

Alteﬁﬂelﬁ%ﬂ)aﬁ% @glénsﬂsf Aok xbdﬁwmmmoré%daa fillthpadHeytber 800 can be

I de, alk sul fonate or al kyl trifluoronethane

fom? il og% glrlﬁ}fgﬁ(aﬁ§lﬂlf%l tcycalyiggéé&%‘ﬁegg%}l%mﬁl&t@iélcg "¢ regions align

yridi ne rlng The brom ne atomii Il
to fiyen fhpdrds Wallspt éﬁd& chambgepd %t?l%ﬁﬁ?d);n |°é ﬁh} ‘{goﬁgg?/ftb%g@ are closed
for exanple hydrochloric acid or sulfuric acid, or
whenedtand 600 take lanmuatddetophé ipper sodi foveer ofirfaels ofihe firidaminate comprising
sodi um hydr oxi de or sodi um net hoxi de, followed by a

30mm¢@§&1ﬁyydlc hydrolysis to give (I). During the
al coholysis Step e, elevated tenperature can lead to

i\(ﬂ)%g?f \(/)\/Iml In% ﬁtérﬁfx% E)ethg m%h&?rle?l? ﬁﬁmi%t&? il aﬁeg?r@lt? function as a dry

ntro uce an alternati ve neans

i ntroduci ng the oxo group .in
Strifp [REBPARE R [HEFIHY C%’rlt?‘n‘g“?dv}mocr% %’QH&% g&f‘ze%d%“egﬁﬁo? ghiamber 3
w || be appreciated that other halo atons can al so be
duringeiabricationl The reapénteinsyattivashembér 2 ¢ranfiriseanviehf ked to a binding
(XVIl) is shown in Schene 10 bel ow. Schene 10 (LXIV)
ageﬁﬂ-ﬂ aftérMnedathe Coafhdite )y ainding alred taintieh theyinding agent can bind,

ration conditions known to those skilled in the

o3 e U B TR Bl 0% s

ent%%%%%%@eﬁ%ﬁanﬁhe o B ey B FOSPo R TS such as

the chlorine atonms to bromnes (LXVI). c¢) (LXW2 i's
PQEheperdentglocbsaidehypgensesn@R g linkede angntihedeto an analyte of
skilled in the art which convert an am no group to an
N-nitroso or diazonium group, which is then treated
with HCl to produce the chloride (LXVI1). d) (LXVII)
is treated with an anine PGLNH2 for exanpl e
benzyl ami ne to di splace both the 4-chloro and the
2-brono groups to give (LXVIII). e) The remaining
6- brono group can then be used to introduce a variety
of substituents using transition netal-nediated
nethods for exanple Pd catalysed carbonylatlon

T I oy
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nodul ati on, especially agonism of TLR7 is inplicated.
In a further aspect, the invention further provides a
wa@ oropoggtado of forrmula (1) or a pharmaceuti cal | yPCT/IB2007/000370
acceptabl e salt or solvate thereof for the treatnent
of a disorder or condition where nodul ati on of TLR7
interésSCERL OF e't? Hfdﬂ'g §11f€%%1? @%en-g%lfﬁe 5D td OYRRLER 'ﬂet]?ér@d/ t@8erRtic beads.
conpoun mu or a pharnaceutlca y
acce salt or solvate thereof
The ety e e o PIESRaR U IR Tk el it %r?}“o?%rf%?gns of 2 magact
receptor is known, or can be shown, to produce
confmmégemut@reaéwre@hmnheh 30 Affematitiplyfhe bardseeed nqiths magnetic but be
conmpounds of the invention are useful in the treatnent
largeadhowvgit @lchitindt eyl cansot, fitslrohglatheipofos i layas4 € aucteitiabipisgmevents them
adenovirus, a herpesvirus (e.g., HSV-I, HSV-11, CWwW,

from@nte }%@dete@h&?&é‘rﬁﬂé? 3( @Vﬂen’ théir@ 1@5&21&3@@9%‘[‘1’1& Kafiple Ut‘he ﬁ%& analyte can
variofa or vaccinia, or uscun1contag|osun§

ool R cgnﬁl‘é%tﬁﬁ?% G0 (@i
(e.g., parainfluenzavirus, nps vir neasl|. es V|ru%

1mm@blllz@i5@rgeg@1§ﬁsy Toy ﬁ@gﬂpgé&p th}a,'r@fg@ TERENS Y ee in sqlptignandsgable to transfer
(e.g., SARS), a papovavirus (e.g., papillomaviruses,

to desdetibn abarteo Se It Has emhodieegemist delsiratele thef themonmigaigand éhe target
or plantar warts), a hepadnavirus (e.g., hepatitis B

blndi'ﬁ' IsH8 hre #ot HiR¥d B HréShé Santble cHBRAS ihkiragentd] MdSichieve this, the
ngue virus), a retrovirus (e.g., a lentivirus such

Q ' R44Bet binding sit

P LIRS A S v
inventign are useful in the treatnent of Hepatilti

ontoyhe yaper face 6f fnll t]l%taége)t, gindfr@rslltﬁ§ pre %‘ﬁée@t on @ﬁ%netm bead(s: a permanent
conpounds of the invention are useful to treat tunors

or elestropzagnetdaded alexidiortlye tpper fagt of bhcaredrawdhe heads ppriagiix with the
sarcomas, and | eukem as, e.g. squanous cell carcinong,

conj ﬁ@a‘?@éftéi%hrhpfé&fa@ ifMedesacePesimber $and GBed therhaneti@beads from the
renal cell carcinoma, nyel ogeous | eukem a, chronic

i BPEE i AT n el I8 (U Bt 1305 ) ection
the invention are useful to treat bacterial, fungal,
chamghed 3pr ot ozoal i nfections including but not linmted to
i nfections caused by bacteria of the genus
[B8@34er i chiRgtedivnehaivhet also Sitamnedapents Siethigbewra8up
Kl ebsi el l a, Proteus, Pseudononas, Streptococcus,
fabrichticyIHeae 1e@gerftmx@ahoge mkestdrp RStrasti te peaenkectifabé probe into a
aspergillosis, histoplasnosis, cryptococcal

curr%ﬁ Rl PLL hSw bbRynX&d el%&f&d@? In &3RE6hH chirﬁl?er%o MRME mbBdiment of the

I nvention are use to treat T- hel per cells

e T 0 L5 58P PSRl B Bl
by reference), including but not limted to atopic

the ez g sasbe woemormsedt dlvraaiishitie HPLrass f%élzee%?}’me can be incorporated
eosi nophilia, asthma, allergy, allergic rhinitis. In a

into Y&ktibnclidneer as Mdthas aiearntayep ohecdshofulistreteican it isome éine to become
useful for the treatnment of damaged or agei ng skin

a1c:tiv°tel.J Gd@héhc‘th% %?Jbre i§'GTH lﬁMdsé‘%él £RitabR sBot@le, htwtN@khe GDHpqq is only

e COfT'pOUI’] s of he I nvention are useful in

LB SSLTRS, o oL e o SEB3eR. SHER, A0, SO

of formula (1) and the pharnmaceutically acceptable
salts or solvates hereof, nmay be adm ni stered al one or
as part of a conbination therﬁ?y Thus i ncluded wthin
the scope of the present invention are enbodi nents
conprising co-adm nistration of, and conpositions

whi ch contain, in addition to a conpound of the

i nvention, one or nore additional therapeutic agents.
In one enbodi nent, conbi nations of the present
|nvent|on |nclude treatnent Wi th a conpound of fornula

. T o N R o,
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PA-457) and al phaHGA. In yet a further enbodi nent,
conbi nations of the present invention include
woe@dbmess with a conpound of fornula (1), or BCT/IB2007/000370

pharmaceutical ly acceptable salt, solvate or pol ynorph
thereof, and one or nore additional agents such as,
but not limted to, antifungals, e.g..fluconazole,,.

elucoppgr Hak BRASISEe T aka Bob e 87055 BRetibissalr e, 1hus itis advantageous
anti bacterials e.g. azithronycin or clarithronycin; )

to dissoltve tfeelorse indthesemplsiis reacti oo stoamlisic @isn thad dicap arytprotiewhile the
for the treatnment of AIDS rel ated Kaposi's sarcoma

bindiRH teatliSaf DY takingfIBdevi r sen, foscarnet, ganciclovir and
val cyte for the treatnment of cytonegal ovirus (CW)

Enitis., | furt ' , j j 1 di
B55he. or s by Bt G EC A IE M oD PR Sil dissolve
conpound of fornula. (J), .or a pharnmaceuti.c

the dged elrpte aachioe hrmissload e mebo e Guicng: LA s GDHpag as
addi tional therapeutic agents that enhance the body's

the piabevglecasy st @sritabreciubsirate andoferinyseide yaod Biablsphedittare, When
thynmostinmulin, vitamns and nutritional supplenents

GDHpBq, HucosadBhd @xticlanide ard Meleddhe| GDHPg@WilloxAlizédhe glucose and be
bet'acarotene, zinc, selenium glutathione, coenzyne

| SN - . .
L U T e T
vaccjne fornul ation_ that conmbines a nultimeric 5 . . :
ferroaaél AR 2h9 FACESE- Jgﬁ? ifeérgﬁy% (,“:_?ﬁln[g%‘j mcgﬂih_zecggtrtb% %I}Ode in the detection
conbi nations for use according to the invention )
chanibactoutedwsrrgherstiable wireat. ddipeutmt 610 boichitdio(thy ratgef production
pharmaceutically acceptable salt or solvate thereof
of fembéyanile GRILh antuag oM 54 reldeiio ths cddedirdion of Gi2ilpgq in the detection
adrenocept or agoni st, such as salneterol; a

chango%f éﬂ/lﬁ@r?ltne[[lﬁi &E?%%@fa%ﬁ to SeCdInesifalibh bEARBAE originally in the sample.

dpi onate; a ant agoni st, such as nontel ukast; a

carini c _antagopi s such as.tiotropi um byrom de; .
(BHBETT i Gt ne e e g i B PP o g ve dried
COX-2 inhibitor, such as cel ecoxi b, val decoxib or

onto tlesf eppexsusfacanf 20 pRhis Preyents didridgaliag tharomessaf 49A95paH NG contact
or pregabalin; a TNF receptor nodul ator, such as a

with TNR@diqahaadents frbhaturdle. gddisidadiliygtireatiysplving @fithe chemistry on 20 in the
i mrunosuppressant, such as cyclosporin or a nacrolide

reactS¥ SHnA8 hg@ﬁr@lllénrﬂ’lé chelEHE coritadt 8 1igafd Muichped ¥ 4V (heet out below)

scope the present invention, conbinations of a

conpound of forrul [),.0r..a . j.cally
help%‘@?@ﬁ?‘gsgeethg A aPSrPJS]P cz?%lgqll\l/%{ngo }hﬁéir% %g{l&?@gaé@teﬁe r with one
or nore additional therapeutic agents which slodeqym. .
[0M37H at e R ordsr A5che SPRTHIAGiAbe deiepisH Aythsdetqion chamber liquid from
i nvention, thereby |leading to increased exposure in .
the rpatibe chambdrmause bs tragsftre toxXipodalecionhambér adterrapreedetérsuined time
known as boosting. This has the benefit of increasing

wheth IR tehdih € AG¥ti s ih AR CAMRALAEMBEr HaRE pldteaRt it theQlesired point. When
reduci ng the dose required to achieve the sane

ef fj cacy as an unboost o I
tne 1§ e e AP ERROEEF B RSl BE RIS K & hlinat they also
rocesses carried out by P45 CYP450) enzynes, .
fill V%éh liqud, ab&iw@?d{smveanﬁr 8&4?%%%& %fgt %9 byt the face of 40 facing the
gl ucuronosyl transferase and sul phating enzynmes. Thus, o
deteativnrdpaimber iAgentdshavhas mayeabethasex df ¢hd aivlieud enteitfece, which the liquid
exposure of a patient to a conpound of the present
invention are those that can act as inhibitors of at
| east one isoformof the cytochrone P450 (CYP450)
enzynes. The isoforms of CYP4BD that may be
- beneficially inhibited include, but are not limted
to, CYP1A2, CYP2D6, CYP2C9, CYP2Cl 9 and CYP3A4.
Sui t abl e agents that may be used to inhibit CYP 3A4
i nclude, but are not limted to, ritonavir, saquinavir
or ketoconazole. In the above-descri bed conbi nati ons,

o o r

.
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HRVS Hi gh Resol uti on Mass Spectroscopy 1H NMR Proton

Nucl ear Magneti c Resonance Spectroscopy LC-Ms Liquid
w@hoogoed7egr aphy - Mass Spectronetry LRVS Low ReGDIR20OT090370

Mass Spectroscopy m Miltiplet mlz Mass spectrum peak

Reacti-V'aITM Reaction Vi al available from Fi sher

Scientific, artet s Sin Tri pl et
Surfaeﬁéﬁwawpgmaﬁt T @%&r@@eﬂwgld&ap Gapl ttg%\gﬁ?@ﬁtthe@{’é?ﬁﬂ"é siop. In
1
this embArdiment] ingedenytb beeaktiee epfaop yansibnaydr AY tymished framdelpvsin the
-clpyridin-2-one4- Al |yl am no- 1- Benzyl - 6- cycl opr opyl -

regiondfdhd¥edé@oh FhaaBa] 4hds @biopts Rdisich2heies ppeNBirfaGe 268 thto contact
was di ssolved in ethanol (2m.) and 10% Pd-C ( 70ng,

Wlthgﬁev%%ﬁ&rgaqgggél{) %q\gza%nﬁ gi; g&%ﬁ Gné ?ﬁ g cQﬁ'n(?\& { Pi: ﬁg%ores m 40

. er erni m Xt dtoc

with SR P s e aﬁ%ﬁygﬁf%@gwsv%ﬁwppe e
with fresh EtOH and the filtrate was concentrated in

Howgearues the pyshing miaehapisudis Wittsloay) andobe unperdhreorf@0oneep y/ay from
through silica eluting with 98:2(r) 95:5 DCM MeOH gave

the 16W& fatd df10; erEROLUNdn (Hat n@)cteaso afoves hwihivith itseekliddawslidore liquid
NVR (CD30D) D 7.35-7.27 (m 5H), 6.26 (s, 1H), 5.00

thro%gﬁ t];}gggres grf &9111]01@% tlgll %\% o? th%lr%%]_gﬁ\ﬁ%liﬁﬂ}i (i:lﬁt@face Jo liquid volume as

the syr %tﬁ%?rﬁ%;’f ago Zﬁn% %%?Féf%gpw%ﬁggﬁ tﬁv&g% tﬁerﬂoagz%ltﬂ eventually the
f4,5-clpyridin-2-o0n

detecimgéhwgems 6PmBBlsia)y ﬁHfPCh oNete attppih the eagiiory ehaghicrrrrhtpg detection
4,5-c] pyridin-2-one (34ny, 0.08mvl) was suspended in

chanéichalinalld HSopen tanik dpdesigenaheadthey ere Hbtd Il 2ortetfi)nction, so

at roomtenperature, 60psi for 6 hours. The reaction

that &% Kat%eedlgﬁﬁceﬁ'ahﬁ QEREd LhERLGR Al bedRdsUdn Ae MBRRERENt shown in

and the filtrate was then evaporated in vacuo to an

oS dahaarine MEsL R ERe gL G e e RERBR N alogy opening to e
col utm chr omat ogr aphy, eluting wi.th 5% et hanol, in

sidesmafdig: stnp\dgpob]f qhgteglbpii%qqt eyl 2wss1hi0n B dgrgtion chamber is vented
evaporated in vacuo to give the title conpound as a

throwghiitseopsuingslio tRegided f thivBripGDE @) reBrtnZhafnber 8 Mpnted (H@dugh the open
(s, 2H), 6.40 (s, 1H), 7.31 (m 5H). LRVS (ESt+) nlz

sides?19hd MdtionEEkamBESyia the pores in 40.
31- Benzyl - 4- am no 6, 7-di net hyl - 1, 3-di hvdro-i m dazof 4, 5

[(_{&ié%?;;;lcl Lf{]lag A IO (}ea F‘ﬁr r%18 gm?o%nne f 1o ﬁllﬂ(itlo\%’l ocptﬁnaél'y it is desc}rable that
5 c]pyrldln (358ngy ) was t p .
the f\klé}% of the Erieyt g ek s P lleé‘ﬂE E’smtﬁ?fl)npﬁ’h%g ﬁ%h@muhméh similar
(286ny, O. 3mm| ) was added in one portion and the ‘
capilfrrx umensiohe s tleatvedfoates caf bppose one digither Theé crepictagiew wagicomplete
all owed to cool to roomtenperature, and then

fill. &OME et FI0ahoivd, the Glitng eldchbehBad L8t aplidrl [dir8chsih than either the
col umm chronatography on silica gel using a gradi ent

reactgog’l og‘rﬂﬁg fieégﬁ}o%l\%%%ﬁﬁ %@Heﬁ%g&ﬁcﬁﬁw g B@%g@%ﬂﬂg chamber

will %rpl?tg 1%751@@%;%3 f}%%q%? 11é1|u|)1 attg%xegéo ]1-§ f(lﬁpg a‘l}%ﬁ]\% g@gé_sherﬁlgng chamber
269 [IVH + Exanpl e 4

has ajlangar eapiliark dmzersioR-thaothe d8tedlidry chapberHhadiliag of thesdetdcpgn chamber
ri di ne-6-carboxylic acid nethyl ester
1- Bepzyl - 4- benzyl am no- 2- oxo- 2, 3-di hydro-1
H- i m dazo[ 4, 5-c] pyri di ne- 6- carboxylic acid nethyl
ester (0.02g) was taken up inSsulfuric acid (2n), and
stirred rapidly for 15m ns. The reaction m xture was
cooled to OC, and water was added, which resulted in a
precipitate which was filtered and dried in vacuo to
give the title conpound (10ng) as a white solid. 1H
NVR (d6- DNSO 400NHB) D 3 75 (s 3H), 4.95 (s, 2H

— NN g e AN NN 1 NN N
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O Gdnmol ) dropwi se. The m xture was stirred at room
tenperature for 30 mnutes. The m xture was diluted in
WoR0e/09¢730nL) and extracted with ethyl acetateP(BH@A)7/000370
the organic | ayer was separated, dried over magnesi um

sul fate and the solvent was renoved in vacuo. The
resi due was purified by _colum chromatography on
will Bg lgsg Hn@"éieduéﬂtﬁ@“aﬁ%@)e’d¥ thedtlHag ehamber é@%@]ﬁ sae%f:%nlgawlmensms as
give 15ng of the title conpound as a brown solid. 1H
the deRti¢d BhaDMBO)heD: thy detectipnibahirer Siipld 8. B&re(tydrophilic tharBhe filling
(s, 2H), 2.35 (s, 3H). LRVMB (ES+) mz 333, 335 [ VH +

chanfB@iPbRIePto affect the transfer of liquid. In general, the value of - AAg + (Vesa-
I am nos 1o bensyl 6 eyl e oxy- o e di hvar o kgt A (s

ns AR d?_b%cgﬁ%gl?m@ WY e I AR shaasi e vened
ri din-2-one (20ng, 0.08mmol) was dissolved in 101 of

area ¢if 8 hanbarethh avhscrinied @ddheler tpke dxipdiemasiddilieg ehaniiBny respectively,
0. 09"l ) was added and the m xture stirred at room

SL réfergeiad sole-Hquid thidroge snd TAeefarsdouh@soldsainasdréde t h
water, dried over magnesium sulfate and the sol vent

! o n'p éﬁggv e%_él 1%Vé§ﬁ1%c%§§ 9 an\ﬂgr gf'ﬁ@v&l{t%%elg ?Vtt:rl t‘a}la_g“elated art. A pusher

mec SI]il a_@ % 9 q_,;élpléc rﬁ;!ziéchanlsm éan 'be quzd to 1nitiate fllz'uﬁ)transfz er, which should

4- Am no- 1- benzyl - 6- ( 2- net hoxy-et hyl )- 1. 3-di hvdro-i m da
add robuginessdq ﬁ}prﬁysrpme Hls@ e clRarbeid can b@éﬁazmda@ﬁermﬂe-t@mh% leading to
hoxy-ethyl)-1 , 3-di hydro-i m dazo[ 4, 5-c] pyri di ne-2-one
miniéﬁlﬁﬁgiorﬂarﬂ&ﬁmmﬁic)tum%sads'hﬁltag@d Also, enridglinchambets can be stacked and
sul phuric acid (2m) for 30m nutes. Water (5m ) was

offséi‘dxgﬁﬁj RISh1E BesnEl Heb83Ad 8o AR $EFioBrA §54ndrd, %s allowing
sol ution of saturated NaHCOB to achi ev€é a basi ¢ pH.

ous ct ed
el (PR P 0 Bt i By e P00 1 gepe i
yel l ow solid. The m xture of isomers was separated by
Also@ aeawec%%ﬁ%ﬂ@gﬂf%ﬁyn 6811 gan hegmoregopy gty defined since a cut-out
DCM MeOH, 97:3 with increasing gradient to DCM MeCH: NH
regi@h 1@ 0520 ebtitely deffineitite ¢lb@rddetete@s.conpound as a pal e
yellow solid, (3.1ng, 13% 1H NVR (MeCD) D

[80 2 85(Exa &1 00 b31RE o gtk as xal@B( of Blbodiments of the
6. 36(s, 14, 7.34(m BH):CLRVS (ES} iz 299 [ NH +

m"eg‘xf{{:n}‘)“d Shff.’“]t?enr?%t_\}‘? C%“S%df“‘(dz"‘srré?‘hm% y- &PhYani no) - et hyl M 3-
di hvdro-im dazof 4, 5-ci pyri di ne-2-one
(90411 Benzfy&m%énzyl am no- 2- oxo- 2, 3-di hydro- 1Hi mi daz
o[ 4, 5-c] pyridi ne-6-yl)-ethyi]-(2-nmethoxy-ethyl)-
[08042hmi ¢ dr0W meh thidubelines3 2 witshutier @atc@rmith ) thamyer of
stirred in concentrated sul phuric acid (2m) for

palladQiA k&6 Sin cMéikieh] reSibhncas (aolads@idtrolh @aydl %0.W. 602 inch thick

added drop-wise to a stirred sol utlon of sat ur at ed

Mel@%{%#g? c@a‘f%&éﬁ & EZ?%& cforld ?fp% e%Y?% érl]{(%age-%S 03

dri ed_and entrated to affor ayellowsolld The
(AdHgstyer R Esearon 186) %Aﬁge%f@ﬁsn&aégaysgﬁ Vg The adhesve tape was
chromat ography on silica, eluting with DCM MeOH, 98: 2
supplied withrsdrewaseh§EGraldaserinetsoonDeih Mee¥H-: NH3 90: 10:1 to
afford the title conpound as a yellow solid, (4.2ny,
1199 .1H NVR (MeOD) D 2.84-2.86 (t, 2H), 3.02-3.05(t,
2H), 3.27 (s, 3H), 3.45-3.48(t, 2H), 5.09(s, 2H,
6.34(s, 1H), 7.20-7.34(m 5H); LRVS (ES) mlz 342 [VH] +
Exanmpl e 12
4- Ami no- 1- benzyl - 6- oxazol - 2-yl6 1, 3- di hvdr o-i r ni dazor 4,
5-cl pyridin-2-one G (821 ng, 5.06 nmol) was added to
a solution of N-2* | N*4*
- Di benzyl - 6- oxazol - 2-yl -pyridine-2,3,4- triamne (940
ng, 2.53 mmol) in THF (15 m ). The solution was heated
at 60 OC for 18 hrs under nitrogen. The reacti on

o M R o T T Y, 1
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A sanple (58 ng) by HPLC on a Phenonenex Gemini 5 nm
colum (150 x 21.2 mmd). Eluted with 0.05% DEA (aq)
w@n7099030%0 DEA in MeCN at a flow rate of 18 il Pei/mB20TH®0370
gradi ent was isocratic at 5 %organic for 0.6 m nutes,
then increased linearly from5 %to 100 % organi c over
15 m nutes. The desired fractions were conbi ned and
B08Hr at edAtooo% igthithidkevel of REL viappenierated by lygst ewting through holes
solid (10 ng, 6 %9. 1H NMR (CD30OD) @.94 (s, 3H) 5.08
in 1if1&s, in 2ld) dviBdveb dGe@on( rthe bid)es O cqiscal ikBhape Oidth-the’ latger end being
(m 1H) 7.16 - 7.38 (m 5H). LRMS (ESt+) nmfz 321 [IVH] +

150 %%ﬁéi'?iﬁld?arﬁéer and the smaller end being 45 microns in diameter. The average hole
4- Am no- 1- benzyl - 6- ( -nethyl-rl.z 4| oxadi azol - 5-yl ) -

densfgy%%%% Bgtlle%/ngﬁ]?f/? rﬁgrcfjcétp %198, %eéldgicﬁilae \geblwas sputter coated with gold
H i m dazo[ 4, 5- c]pyrldlne 6- carboxylic acid (
togmﬁﬁyékﬁﬁyﬁhﬁﬁ@@@ﬁ®¢§ 0 Qppelédwas suspended in tol uene
and sealed in a mcrowave vial (Biotage, 0.5-2.0 m).
[Doed4]i al wike éedleddahaihhgat age wad minbied cwbath sides of the perforated
irradiation (Biotage Lnitiator 8) for 15 m nutes at

PET%%QVlQ&hG%’éﬁP Bseshla%tlﬁ iduie My NRYAd 9n thelrBcdiBB thatber 2 and the

m nutes at 150 OC, and again for a further 30 m nutes
150
deteg{é?xb\égm%ﬁ 60\?%? p d;illgrrgnv\qé% ee?ﬁ @/rtaﬁs %e%.}ah%mn%%dté% Elquxﬁgr face of

extracted twi ce nore wt (2 x 10 m) then gﬁ

layeg 3#n fo8@ 1avegahi EdoaiBFd f&m \6566 1@%@@45 tohgeRea pse Qf &yer 50 to form
The residue was suspended in acetonitrile (2 m) and

layet fif).sFilling clraenbea$ vee dheadoimedbinpunchingverouglalayeis@l to 60 and laminating
heat ed under m crowave irradiation for 30 m nutes at

adhdsT QGedtPraNIRA 1239Q 10Gnfl 90 t& clote thBFice3 0f AllMgtcBambdiTE

reaction m xture was concentrated in vacuo then .
@é)ﬁl?ﬁle}/ted t ggrsl}t%lgﬁg ?g&r El%%v%ﬂsﬁ%e% ébgws g\lrje}g gregag{egtag 8@1‘ US Patent
‘ pp%rﬁgtié]le}g%lﬁawrslgg 3}% p%%ﬂ,l%au%g%f’ héz]:f:glgs gﬁéﬁ)&%&ﬁﬁg%ﬂe@émce. The

decanted fromthe solid into aseparating funnel then
conjegtie actpdsadi ananEb@Ncto( GRR (TR eattjve Prhteimooinedh tedat least one GDHpqg.
organics were dried (MgSO4) and evaporated. The

The Buthdd oF (8 mh bead¥aGerd widdhifiitto RYmipREECRIP. AHLIORP k6rved as the
m cron C18(2) columm (150 x 21.2 nmd). Eluted with

[ 0
ot B G bR nfRte Tridh TRl Helepriiiadton enering
nic for 0.6 mnute hen | ncrease
the Fterdiapie P P e BEVEISH MARSF G ROUPe GRS HILE
The desired fractions were evaporated to give the
[000#@ conpBmeprasgate whs drecdswitd the(lowsr fage ofilaygr 60, dneprme strips beads
= 2.46 mz 323 [ VMH + Exanple 15
werd dASd thk-uppaziite 6F lhydriibudr e ie)df pdtadsitinfedicganidd, Glucose and
azof 4, 5-ci pyri di ne- 2-one

buffer B9 g &l%éf qgh tlﬂ% %@é@ﬂ}fﬂ& (ff'lS}';ér?b Uy PRE LAY hﬁnvg%nﬁjdrﬁﬂ%ggﬂet was

I ne-2-one (2.63g, 6.60

t he reac n_m xt

placi SGFTF o r® aPPet B IR0 i P 56 gk o afpeventing beads

__reaction mxture was cooled to 00C and ice was added.

(if presens epteBay fhewstectip sluimbed andatiaetars thy besds)owsds fh@éayer of
reaction m xture was added dropwi se. The aqueous was
extracted with Et OAc (6x500m ). The conbi ned organics
were washed with brine (200m ), dried over MgSO4 and
concentrated in vacuo to give the title conmpound (1
.2Qg) as a white solid. 1H NWR (CDCI3) D 10.77 (br s,
1H), 7.36-7.25 (m 5H), 7.01 (%, 1H), 6.20 (br s, 2H
5.04 (s, 2H); LRVMS (APCl and ES) mz 309 [ MH +, 307
[MH . Found C.54.55 H. 3.60 N. 18.17% CuH 11F3N4O
requires % . 54.36 H 3.61 N. 17.86 An alternative
synthesis of Exanple 15 is described bel ow,

Ethyl [2 3 dlan1no 6 (trlfluoronethyl) pyrldln 4 yI] b

. ~r~
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one (30ng, 0.07mmvol) was dissolved in 1nL of
concentrated sulfuric acid and the reaction m xture
woR® 7894780 ed at room tenperature for 1h. The nmP&L/IB2607/000370
was poured into water (100nL) and potassium carbonate
was added portionmﬁse until pH-basic. It was then
conJL\%)é t@?)}cﬁl%t\%ﬁl;al zﬁe 1Rt %16(5%91%@—\)/218 iHRB 38 Mo Ghe reaction
er “was separ dri ed over esi um sul fate and
arrﬁjhe sol vent was reaned in vacuo to give 16ng of the
chamber.| & conpound as a white SO|Id 1H NVR (d6- DNSC» d
8.45(s, 1H), 7.57-7.55(d, 1H) 20-7.1 8(d,
[@0047] 1H) , Isuszngaseple s Intmdgeeq @to Bling Clzambf{fsl urélll}t flied across to
LRVB (APCI) nmiz 324 [VH + Exanple 19
touctthArhianch 14 AeatBithsHambyen2 obh&eydon-rdaction mchirhlydr-2misa Giled Bith sample.
-yl methyl) - 1. 3-di hvdro-im dazor4.5-cl Pyridin-2-on e A
Sixt%"%égbﬂ&sew%f th%i‘ Qﬁcyw t%l%?al sé. 5Arf§gl) si®Y%econds, a metal rod was fressed against

oxazo -2-yly-3-nitro-pyridin-
the lcggc%ré:}lr cbeg:}ﬂ,?@/ ﬁ{hﬁ[;%(? v%i g%ﬁe&}/e(lélp?ﬁa}))ﬁn? "Ehm pg?xlc éru‘rijfe g«g '&%’ %P came 1nto

a hydrogen at nosphere (80 psi) for 1 hour

contagtivh et R thediplesfin as@ﬁﬁ%ﬁféhﬁr@lpaauhﬂu@aﬂ%?ﬁ fg%ﬁéﬁgfeholes in 40
cartridge (Bakerbond, 1g), and the reaction m xture

to cohpdetelgt fdindetectibe chapbeadd th:rohmdd bodgdd the spach betregen thenadectrode on
catal yst and Arbocel were renoved with a spatula then

the u?f?@r R dModga (MRS WRSe’: Mck b A8 tRanetkr fnftidldd art @ectrochemical test
enove |npur|t|es The product was rel eased fron1the

sequ%lac%;\jrv 5 :?.et ég%deetguiow rlgden% d’ba[ﬂgl reféu@g]f ?t'ﬂ I\é‘lec?roée for 16

e SO on Was evapor at ed t hen

3 m) was added, causing precipition of SO|IdS t hat
secoRisr e col | ect ed by filtration and washed with I PA. The
of f-white solid obtained was dri ed under hi gh-vacuum
[6GD48t ovi d&igure 10 shdves mlotspd tireotypitel avient ehpddvRiqra0tps filled with 0.1
MHz, DMSQd 6) d ppm 2.13 (s, 3 H 2.42 (s, 3 H 5.05

M HEPES %uh*}:r 1% v9§el(\§1th an‘l)ntﬁelﬁ Ind ghesehed 0PORPAabeledHeads BGhe test
56 (dd, J=7.90, 2.44 Hz, 1 H) 7.80 (s, 1 H

solut O€SI \5\7{1%} no E%afé ?ﬁmeﬁg E%m%rm%%gi\%#g s?xoglgjoe @ansﬁgg@to detection

4- Ami 6-(4-eth I 6- net hyl di
chan}heﬁét %@n a(il e\;(%%qs%@ ]gﬁ E(ﬁé%fda ogergiown*eg@@?{ﬁpgg [l Hle solution the
[ 2- am no- 6- (4- et hyl - oxazol 2-yl)-3-nitro-pyridin- 4 yl
conjugage ivstbspntiplly indinebised methetepdclardingrica adtigabirpgafer of conjugate to
ester (74 ng) was dissolved in acetic acid (2 m) and

detedHoRGhRQBEISY. T 1 Bcd¥l thoAbtki €lbctr@ wWas aWas0@adedith eshbe to the upper
reaction. The m xture was left to stir at room

elect¥0%51ﬂ§, ltﬂeem ! LecBhdsr ﬁ?g {1’[92[1 Wed aﬂ?l'rgds The reaction

Xt ur e“was ere I y onto cation exchange

|dge .Bak rbond SCX, . sul phoni c acid bondedphase

(§8451' The FERedartrT B r?éBOW%h) S A BFARS fpte and beads

4 mM) to renove inpurities, then the product releas d
driednintchtharmwiminatested Meph asrom qoptaging el zerphe %@@lrc@wams/mﬂhhtel of

fractions were conbi ned and evaporated to an off-white
CRPS @h itdls tdxethe@spet Eletttodrtvess an-300 nBopithpespett,to thd lbereeectrode.

and then mashed wi th isopropanol, providing the title

und ( as a white SO|Id 1H NWMR (400 MHz,

[E@ggﬁcfe 'WT% 16 (t, J=7.42 Hz, 3 H 2.40 (s, 3 H

2.44 - 2.56 (m 2 H 504 (s, 2 H 598 (s, 2 H 7.19

(d, J=8.02 Hz, 1 H 7.23 (s, 1 H 7.54 (dd, J=8.02,

2.34 Hz, 1 H 7.79 (s, 1 H 8.45 (d, J=2.34 Hz, 1 H

10.65 (s, 1 H, LCVS R4= 1.73 mz 351 [VH + Exanple 2

1 4-Am no-1 -benzyl-6-(1 FLin%?azol-Z-yl)-l

, 3-di hvdr o-i m dazor 4, 5-cl pyridin-2-one The title

conmpound was prepared follow ng the nethod of Exanple

20 using {2-am no-3-nitro-6-[1-(2-

trimethyl sil anyl - et hoxynmet hyl )-1H i m dazol -2-yl]-pyrid

i n-4-yl}-benzyl -carbam c acid ethyl ester (174 ng) and

Raney ni ckel (5 ng) in acetlc aC|d (3 n1) This gave

T Y 1
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[0001] The present invention relates generally to

fluid transfer nechani sns. Exanpl es of particular
weredvotperent s of the invention relate to nedi caPCT/IRR0ET/000370

testing nechani sns. Related Art [0002] The design of

some sensor strips requires two or nore chanbers

in flyid can be introduc ' e
PREIS or r ot rn"EReBBAE ERENEER 4 PSgifr SREERE frld Blpcbed hole
~ after a pre-determned _tine. In arti%ular, .
in laygrdraihsstign a seigsof amall laser Sympdinelass Fpn pdgple, a 1.5 mm diameter
Application Nos. 10/830,841 and 11/284, 097 had at )
mald/feasie pumoh ehanbelts created 4 hale ir kaet40o Wberahpad fidled chamber 2, 1t
second detection chanber hi use, the liquid was first
stOp}%éEltjﬁ&q)‘AQﬁﬂe b ftthehd1eanticanayehaohes pagddhglidstithehde, the liquid
of a predeterm ned tinme while imuno-bi ndi ng
; %ﬁaﬁééggg%proceeded, then transferred to the detection
RSB8P This timed transfer was achi eved by having
t he detection chanber openLng to the%%eqﬁ;i?n chanber h
[B0852dnv ent Ehe PAEHIORNY §Ot TeRHCY [paife o YlOfS P FEHOT Or the range
chanber filled, the opening to the detection chanber
of hola diantetsre dessfibedin Kxamplésquargl 2. Thi s trapped air in the
detecti on chanber prevented it fromfilling with

fooess d. WiEK: inlerltRS idesd 1inSietbdo thd ABovbliesdiivee exéroplary embodiments.
chanber, a vent was opened at the end of the detection

(o . o
It w%l&%??)e%riehg gggeﬁ gglgtfrﬁ’g]d%g)rsﬁr%% an% :35 gl i&? KkillYs W drY thQVmany changes

eupon ansferred from
the reaction_chanber ta the detectjon chanber .either
and pedificalipns @mbeyhady 1@ e 1reRipp %@HQ&&&&%@W 5 syt and scope
sanple froma filling reservoir. [0003] The net hod

thergsifven above has a nunber of potential disadvantages.
It can be difficult to close the entrance to the
detection chanber in a reliable nmanner across the
range of viscosities of sanples encountered when
testing whole blood. This neans that differing
anountsof |iquid can enter the detection chanber
during filling of the reaction chanber, which can add
to the variability of the response. Also, the
reliability of a puncturing nethod can be difficult to
guarantee over the |ife of a neter, with the potentia
for a needle or blade to beconme blunt with repeated
use. It would therefore be desirable to develop a
method for affecting a tinmed liquid transfer that
overcones these difficulties. BRI EF SUWARY OF THE
I NVENTI ON [ 0004] An exanpl e of an enbodi nent of the
i nvention seeks to provide a reliable and robust
met hod for transferring small volunmes of |iquid
bet ween chanbers utilizing passive transfer forces.
The nethod i nvol ves providing a porous wall between
the chanbers between which the liquid is to be
transferred. The porous wall has pores that are |arge
enough to be substantially filled with the liquid to
be transferred, but small enough such that the surface
tension of the liquid interface with the second
chanber prevents the liquid |eaking out of the pores
into the second chanber until an initiation step is
performed. [0005] Liquid is introduced into a first
chanber such that it wets the porous wall and at | east
partially fills the pores. The liquid does not,
however, enter the second chanber at this point as
surface tension prevents it fromexiting the opposite
face of the porous wall into ﬁﬁe second chanber. Wen
it is desired to transfer liquid to the second
chanber, an initiation step is perforned which
overcones or breaks the surface tension and all ows
liquid to flow out of the pores and into the second
chanber. [0006] The initiation step is such that it

o " S e o ' 1 - " 1



exanpl e of the invention. DETAILED DESCRI PTI ON OF THE

I NVENTI ON [ 00022] The invention will now be descri bed
wowrah/op@er ence to a specific two chanber enmboRCTEB2007/000370

with a specific initiation step. This enbodi nent

rWﬁkﬁ§€LﬂI]§1]ﬁP?§?bl e i nmunoassay strip using

el ectrochem c detection of the results of an

i mmuno: bi ndi .reaction. . e that .the terns u r. and
over e uladif GRS IB QRGBT HOHG P F RGHgRber
dRSLEkid SmbeRaNe _@@«i&octonﬁﬂmin\g: anythi ng about the
preferred orientation of the device during use, which
can in factalestebsdbdrn any orientation. [00023] The
strip conprises éh#e chanbers, a filling chanber, a
reaction chdiere A" ¥ d¥t%ecti on chamber. The filling
chanber serygs tPp&ifeel ¥R AAensARR £4aRdsR6hq Bfantber, the
sanmpl e reservoir, the reaction chanber contains

r bagentiay v delsyore queahg flisdlg ebmettivgthe firstmbbmbeztedhé n
the reaction chanber to differing.extents dependent
uPSAD ﬂ@%&éﬁm Y OB ARSBHIE D TECATE o1 UG Ty aF§priiqnyforce

t P& S AR Brid B A8k 864L0R, chanmber contains el ectrodes
and'reagents so as to be able to detect the anount of

pr obe transiereadheifiiid Isitgunsfaréd romtthe firse atdmiesr to the second

champer and thuys detect or quantify the anmount of
aﬁmrr';%ﬂéw 0 {1 E o AR 1%5#;95%96%%&5&%3 Bapis syffagien to
S ﬁg@oﬂé?ﬁt}&%igﬁo lgures 1-3. The strip 100 has a
nunber of layers Ich are | am nated together using
adhesives. The strip has three chanbers, a filling
chanmber 1, a reaction chanber 2, and a detection

chanbes 3. fRY&&ScEE A 1/ WiRkdn fRabieAGod AYE! B shitdle
serve to close the faces of chanber 1to help to forma

capi.lla ace. layver 20 is a.layer carrying an
e%@%P?Pgﬁpﬁ@uhot&ﬁ%%ﬁngﬂgﬁangﬁrface whi ch serves as
an electrode in detection chanber 3. Layers 30 and 50
are spacer |ayers whi chhave adhesi ve upper and | ower
faces. Layers 30 and 50 serve to hold the | am nate

t oget her anthe¢ devief ofrvdaitil; wWiereghthedhitintien tpuestiluddp@sdire
reacti on chanbers, respectively. A region cut-out of

| ayfied ROURNRIMAE fth&hidbA® SnPofRtheBrdleh h IS Gh eRe Bst

detecti on chanber 3 and the area of the detection

c e region cut-out of |ayer 50 shown
in |§%F%%£g&%ﬁg%§m8§?ines the area of reaction
chanber 2. Layer 40 is a |ayer containing pores which
serve as pores that connect reaction chanber 2 to
detecti on chanber 3. Layer 40 has an electrically
conduct.i ve Cthadéwer divldims?, Mdwerin therskemme dhabersleas\ap snizes
the second el ectrode in detection chanber 3. Layer 60

safries adacb@stsuiRagtahen chanber 2 and filling chanber
1. Optionally, layer 60 can carry an electrically

conductive g g:g%igtgc{rp%ﬁié% 5 lp#eg&'f‘ré aﬁ;?ihfd% i &t&%}’ﬁ%eac?f i

el ectrode to ui d s reaction chanber

2. W this optjon, liquid. fil reacti on chanber
a??&oﬁwgmﬁ‘g%ﬁé §“C1Br¥{1%dl?e WE%SWF%%‘(]! ‘E‘@ S?"ﬁ’@& éﬁ%f&'? T GABLagH e
the |l ower face of 40 and that on the |ower face of 60.
Thiwd br thdgt legstoan openidg et eandesttbe tighid to Hlewntbromgh tlee at least
initiate the test sequence. Layers 10 and 70 can be
sefddeflinkanfoayesesordclamibef0, respectively, by any
suitable nmethod. A preferred nmethod is to use
adhesive. I n one enbodi nent, the adhesive can be
applied to the | ower surface of |ayer 20 and the upper
surface of layer 60, |layers 10 and 70 can then be

| am nated to these adhesive 20ayers. Alternatively,
adhesi ve can be coated on to layers 10 and 70 and then
those layers lamnated to 20 and 60. [00024] Fi gures
4-6 show an alternative enbodi mrent where the cut-out
in layer 50 to formreaction chanber 2 is such that
the walls of the cut-out fully surround the cut-out to

o Y Y L o "



to be understood that this aspect of the invention is
applicable to any device when it is desired that
w@ooieed7Bon be made to surfaces that are in cl PSEIB2007/000370
proximty and face one another. The nunbered el enents
in Figure 7 with nunbers common to the other figures
denote the sameelenent in the present illustration. In
thi s enbodi nt of this aspect of the. invention, .
Fi gure>7 showg devee ehdaisy Lonerep theieiisds p sensebsitife
end onto which filling chanber 1 opens. According to
thi s enbodi thenfirst dhayder B@ reactior ichardeet df dyeoved sasaos and
| ayer 30 and | ayer 40. Layer 20 carries an
el ectri cal | yhecs@Bshcdhak et i@ ¥eleteCHo® bhantiser UPPRRIscHidk bidipe
and layer 40 carries an electrically conductive |ayer
90 on its lower surface. It is desired to nmake
separate el ectrical connection to |ayers 70 and 90.

Layer 40 is_extended_.heyo spacer |ayer 30. An
bl T Bral B EEGS BN DB AG CEmPrAbE ¢ ho soace
bet ween Iaygq Rgﬁmﬁgg dthat ext ends beyond 30.

Preferably the t ness of layer 110 plus a
conductive hay&md&@n&mﬁemnvna@he&hmbﬁha@erﬁxhhaﬂﬁnhy
esent ist r slightly g eater than the

ﬁli"@lk Si§¢ 8?00%?7@?1%3 gawra% Fast 9P preng} wrﬂlycfanl@ﬂtmg the

c

ng%@E?E%%??%% (5B s P PAE TR, BEty B IRUSBRa bitwier

t heiok nzsd sudubiél 4 eadndalention fate kepsdetliquil mahe beondide
bet ween 80 and 90 but not between 90 and 70 via 110.
LSYARO110 and conductive | ayer 80 carried thereupon
extend beyo %e{e‘ﬁ?ﬁh@%@d fgftraﬁgfeHE@Pét\&}%Xn G{e s@gdr{agch%b@%d
90 into electrical connection ectrical connection

c ére thied piRdebdrovi20 awseeondGnitintibhmpar BantedduBed tohle liquid that is
ext ends beyond 40. Preferably an adhesive | ayer is
pPEEEIFht BEIVREEIMS The SPRAREICIERFTHOR of 110 and 70 to fix

| ayer 110 in position. A conductive adhesive can
optionally be placed betmeen | ayers 90 and 80, in at

| east g por Qv rlap 0 hel ensure
good el ect rrtfhi‘ﬁae‘{:l%?ﬁg\rg‘g%lf‘b Whgre %Ef S?tepﬂe 3§ 1s surface
contai ning the pins or sinilar devices to connect the

s tanpion of therligayd atrthelht ledse one Preningdintbaisacondbarber.
configured such that when the strip is inserted into

the port, a face or faces of the port push against the
upper surface of 40 to push 90 into connection with

80. [ O§028] Ttﬁﬁ d@\qpé)gf ﬂﬁﬁf7 Q)&h Qﬁ tﬁé'k\ég&ﬁ ﬁmla.lt‘i%h rlF]lﬂ)u@ls fluid

device with ree active chanbers is shown in gures

. op,vi ew of Vi ce

Bt niisd Y e iSRG oRy Phf testinEini ssBndbbeema
shows_an expl oded view of this enbodi ment showi ng the
v Y3 ditestiay drogn theecandichpmbergo denipird shamberf i | i ng
chanber 800, a first reaction chanber 510, a transfer
and reaction chanber 310 and a second reaction chanber
520. Perforations 410 in |ayer 400 serve to connect
first DeaCtTﬁ@d&h&ﬂ&ﬂﬂmﬁﬂﬁ\M&iénHﬁﬂﬁﬁ&%ﬁmﬁ&gfﬁ§éﬁhh@9
chanber 310. Perforations 420 in |ayer 400 serve to

ect ransfer n actlon chanber 310 with second
rgggFFgﬂ 3%8H%b?ﬂgﬁﬁan n use, sanple is added to
filling chanber 800 until it fills to the opening to
510 at the end of filling chanber 800, whereupon the
sanple fills first reaction chanber 510. The air that
is necessarily displaced during this filling process
will vent through the open ends of second reaction
chanber 520, via perforationsl 410 and 420. One or nore
reagents and reagent |ayers can be dried into first
reacti on chanber 510 to do a sanple pre-treatnent
step, for exanple. After the desired tine in first
reacti on chanber 510, the transfer of fluid to
transfer and reactlon chanber 310 can be |n|t|ated by
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[00033] Referring to the enbodinent illustrated in
Figures 1-6, to function as a dry strip i nmmunoassay,

WO e@gent730 can be dried into reaction chanber 2PemtB2007/000370
detecti on chanber 3 during fabrication. The reagents .
in reactiongchanber. 2. conprise a probe l.inked to a
bi ndi ng ageHEnfﬁ%ﬁ%ﬁ%@éPgB@Pﬁgdn?%@B@Bﬂ+ﬂ5§ﬁ83Ogﬁﬂmﬁ@ceOf
bi.ndj ng target to which the binding agent can bind,
mﬂ’ér’f@fg Rlearabss spdsthatdhe ymepsurfrse Bf thithigd ehangher comacts e
bi nding target itself, can be prevented fromentering
dequdtin 8re ot feanthere Penifgiin tieangind batriee andvhusgathe [k@f to
consi st of an enzyne such as PQQ dependent gl ucose
deby dnRagh ket (dBRHRRGbehinb kethelsOc Rl taRtd RRIY¥nd @i@Rhamber.
anal yte ofinterest. The target binding site can then
be the analyte of interest tethered to nagnetic beads.
The magnetic beads can be prevented fromentering the
detect'&n cgﬁngen by neans of a magnet confining them
to reatti onlBhanBes ofzlaum ¢ sthesan theidpvice hpa praseissiriped
not be magnetic but be | arge enough such that they
cannot fit therfosighamber iparestibnchayter ofthe ssnwh stripat
this prevents themfromentering detection chanmber 3.

VWen there ihg sasaldh8mbér it BeasFiPidd reidtdnch88b&H N &nsor

can bind to the binding site on the conjugate and

the gre block the conjugate frombinding to the
inn%%%ﬁized target sites. The conjugate therefore
remains free in lution and so able to transfer to
detection c ﬁlﬂé‘fa’é‘mh‘ﬁ 13(%%“&&‘5%8@]%@&“% SGngor strip.
desirable that the conjugate and the target binding
site are not m xed before the sanple contacts the
reagents. To achieve this, the conjugate can be dried
onto the. | osenethebef eins@oriaiglid GofPL e shEMd Yo R9ebhE
target binding sites onto the upper face of 40. If the
t%PE%FRBP%@ﬂﬁggSites are | ocated on magnetic beads a

per manent ot elect net. _pl aced next to the upper
face of 60 é:rgﬁldglr"a%vﬂgﬁ%a%lebggs up to mx with the

conj ugat e ahbeldirgeaRkend@snbel;| ed reacti on chanber 2
and freed the magnetic beads fromthe initially dry
| ayer hi ad¥Pyidsig, 2 hamserhstyran tbefivse shantbaynad dretsetdrel

(e etection chanber 3..100034].Detection
SFaer Bl 195 ES |0 S ERTDe Bpicu TR o
shamper Bhhd RbLOBhanTREIBe 119888 S oththd NOSEIARLESE #aY a
to translate the presence of the probe into a current

trptgRtiemipreq lnrpp heispidl inflee Bise chandwesanidn det ect i on
chanmber 3. In this odi nt .of .the inventjon where
the probe i%ans%r? n%nrgzt)%?r@flmgrg%ﬁertgﬁtec%éﬂ’@er 10 the second

ehe@begchem cal |y active nediator for the enzynme can
be incorporated. Alternatively, the substrate for the
enzyme can Weer¢ip dor porsérdeg fakeoplaeaghénom iotmtibe ingt is
~Thi s h dv.ant S re the substrate can take sone
tl?t?rdé&tc’%@%)e@% ulggg?e[\}%.su SR TPR¥ I OBthE Zetegign 19FSGc ose
is a suitable substrate, however the GDHpgq is only
active with b-Dglucose. D-glucose in the dried state

is prgdom ' e form.of .a-Dgl ucose, which

pr oceg 5 tgeh %}u%%éaﬁrl% %ftcgalfnoﬂb-“&eﬁe%glgl)ggte i forge is surface
di ssolves. .Thys it is advantageous to dissolve the
Gstnd theliqpd atthapt leastione eaeii®n chanber 2 so that it
can nutarotate while the binding reactions are taking
pl ace. [00035] Any fluid containing a probe that
enters the detection chanber will dissolve the dried
chem cals and the chem cals and the probe begin to
react. In the case of GDHpqgoas the probe, glucose is
a suitable substrate and fep cyanide is a suitable
medi ator. When GDHpqqg, gl ucose and ferricyanide are
m xed the GDHpqg wi Il oxidize the glucose and be
reduced in the process, the GDHpgqq will then be
reoxi di sed by ferricyanide, which forns ferrocyanide

S ——



mul tiple chanbers in either parallel or series to b e

filled as desired tines, increasing flexibility. Al so,
web@cnooae areas in the detection cell can b eP@DIB2007/000370

conveniently defined since a cut-out region in 30 can

entirely define th l.ectrode ar.eas.. [ 00040 l,es
Tand B beltsretpgofiiFEh S hebR e B8 M e <
of the invention and should not b e considered as
Inreaseierigpiied wrihe liayid i Good igestmogppreing apd ooa diregsiopdom
inch thick Melinex 329 was sputter coated with a thin
|thy &rst ohanpladr t@thewatdnd cppmberan el ectri cal resi stance of
10 Chnse/sq to formlayer 20. 0.002 inch thick Melinex
329 was coated with ca. 22 microns of heat activated
adhesi ve ARCar e- 90503 (Adhesives Research ne) on both

sides to serve ayers nd .5Q0. .The..adhesive tape
s sl § oin oL Y Pl P alhhi e hlBS PRI e
both faces.[00043] A 0.004 inch thick web of PET was
pePHet irand sy speaes ofdhe sqoapd ey Budhgheiean; ipngrispeface of the
t he down-web direction. The holes were conical in
sikeapel cinbet dvatdctr the tiqeiddn e an dpadisthernpeniog adi aaetethe
and the smaller end being 45 microns in dianmeter. The
AURIAREIRP HBoEBNSE b 1cHRADNS ofeniet B& HekecofilcBhmber.
perforation, one side of the web was sputter coated
with gold to give an electrical resistance of 10

Ohns/ sq. [ 00044] The doubl e si ded adhesi ve tape was
lam nated to both sides of the perforated PET. | eavin
the gaps asT}%TBWHO‘? HP‘PIF”@%J te Vgh pé éﬁh?@“fbﬂ ma lﬁécn‘)%
reacti on chanber 2 and the detection chanber 3. The
phbinhdi ofra ssostirettipvehd nex was then | aninated to the

| ower face of layer 30 to formlayer 20. Cear PET
filmwas | afk Btbgd chnbdies M@Redtioh@Bembér dfai€tendé shép.
formlayer 60. Filling chanber 1 was then fornmed by
punchi ng through layers 20 to 60 and | am nati ng
adhesi ve coated PET filmlayers 10 and 70 to cl ose the

faces of filling chapher 00045] Conj ugate and
derivaV{sedlﬁﬁﬂ%@?$8P%€QEiLﬁ£?%ﬂﬁP 5?@% as per US

Pat ent Appg&g@hj n, {Bpblhgatd.on No. US-2006-0134713-Al,
herein incorporated by reference. The conjugate

conpri sed gnowdingoayoridbaGRR heGvdRadbe secendrivtnghan and the

joined to at |east one CGDHpqgq. The surface_of the |
HRIGH ER3TRO B elhE SOoREH BaTSH hﬁ%gﬁlsaS&%fp?Peg@lgd&wdlmﬂr@eC@aa

$6¢ ¥&dn@sh r kTR Rhikd gﬁ%ﬂ@r NHd R9estk bl &gé'ni Oé‘l? the second
conj ugat e. e magnetic beads were prevente rom
énideribemgtsieddetleibhi Dsecohdrdimitioh yorae pegpsainehquidagthet

pl aced ne%r the reaction chanber. [00046] The
SEHGAEEPRRa i ed onto the |ower face of |ayer 60.

hi sonme stry H%ﬁﬂ@ ' f

| ayer 40. Ahﬁgﬁiure SEﬁggfg%%?%ﬁ???%ﬁ?@g%ﬁfgﬁ%égﬁﬁgose
ahdmbef,f er was dried on the upper surface of |ayer 20.
During testing a permanent nmagnet was pl aced_ adj acent

to the uppeVhergiadhgiransigyang befweahihs sseandciamper agdhe third

R R e R

liayefficehconjvegadee the sptoadttentivnxiorig. of the two once
the sanple was introdnted into the reacti on chanber
[00047] In use, sanple was introduced into filling
chanmber 1 until it filled across to touch the entrance
to reaction chanber 2, whereupon reaction chanber 2
also filled wwth sanple. Sixty seconds was then

all onwed to el apse. After sixty seconds, a netal rod
was pressed agai nst the | owen surface of 20 such that
20 was deflected up until the upper surface of 20 cane
into contact with liquid filling the holes in |ayer

40, whereupon liquid flowed through the holes in 40 to
conpletely fill detection chanber 3. Wien liquid

bri dged the space between the el ectrode on the upper

r ~ N - . N r A " .



liquid in the at | east one opening and causes the
liquid to flow through the at | east one opening into

wo b@7seend chanber. 5. The device of claim1l, PIEIBE007/000370
the device is a sensor strip, the first chanber is a

reaction chanber. o he sensor strip, and the second
Chanbdr i  1Dedaed oltientderor beRecdebPial FrT S
The device of claim1, further conprising a third,
shefadsdensiemef the Sewdrnd thsat Iasronsoperiag in Hie sswwgharrier.
chanber and the third chanber, the second barrier
havi ng at | east one opening fluidly connecting the
second chanber to the third chanber, the at |east one

openi NG i N 1ihe, SRGOHELIART 17, Sheleih NQ sSEARANRUES Lipat isgluid

second retention force keeps the liquid in the secon

chanber erejn.the.fluid is transferred bet n_the
SN epiperhaiarE bl oS R RSP SR e e SEUE Bigte? Ena
initiation input is introduced to the liquid that is
suidirestem frarp thnsseordehambritodhe Br dhetdsti on force. 7.
The device of claim®6, wherein the second retention
force is surface tension of the liquid at the at | east
one opening in the second barrier. 8. The device of

clai mig, Whglgh&ind6r SARP wWHkdih BHels@BorldiRiHatibS irfputisd
pressure applied to the liquid in the at |east one

openi ng_in the second barr.i.er ' ' j

TRE Lol BB ST 0 ppd, A B gl e
of claim7, wherein the. third chapber has an | nner

i thebad shamber coufieets taiquid B the Atiteas 088 OBFINE HI PP 489084
input is pressure applied to the outer surface of the
tharniat 206 aarses thsdighid todtowt theovighriks atdeast aueorshingis theseacdnd
chanber contacts the liquid in the at | east one
QRE&MrEto lthE e cBgepsd barrier and causes the liquid to
fl ow through the at | east one opening in.the second
barrier into the third chanber. 10. The device of
claim'6, wherein the device is a sensor strip, the

first chamber is a reacti chanber of the sensor .
strip,2% he diedpstBodf ﬂﬁ@?ﬂ£§ﬁ§“??gﬁ@%@YdﬁﬁﬁmFgéﬁFﬁgﬁn
chanber of the sensor strip, and the third chanber is
ahpwhet dforseudmantigy, of t he sensor strip. 11. A net hod
of transferring liquid froma first chanber to a
second chanhekscof® BRdnhier RO trifs@tiadd Rghctol tiisibet bamesensor
provi ding a second chanber; providing a barrier

Yees the first chamber and the second chanber, the |
bartier having at |east one opening fluidly connecting
the first cha r . to,the secand chanber., the at | east
one openindﬂﬁ 1ﬁﬁj@V%@HS§G@ﬁ%Pﬂ§ﬁmq“?éﬁgﬁfﬁ8ﬁﬁﬁgﬁbe
keeps the liquid in the first chanber; and
transferring the liquid fromthe first chanber to the
second chanber, wherein the transferring takes place
when an initiation input is introduced to the liquid
that is sufficient to over come the retention force.
12. The method of claim 11, wherein the retention
force is surface tension of the liquid at the at | east
one opening.13. The nmethod of claim 12, wherein the
initiation input is fluid pressure applied to the
liquid in the at | east one opening and in a direction
fromthe first chanmber to the second chanber. 14. The
met hod of claim 12, wherein the initiation input is
pressure applied to an outer surface of the second
chanber such that an inner surface of the second
chanber contacts the liquid in the at | east one
openi ng and causes the liquipd to fl ow through the at
| east one opening into the second chanber. 15. The
met hod of claim 11, wherein the first chanber is a
reacti on chanber of a sensor strip, and the second
chanber is a detection chanber of the sensor strip.
16. The nmethod of claim 11, further conprising
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