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Pyrazol e derivatives as 5-LO inhibitors Field of the

I nvention This invention relates to conpounds of
w@ewenziovf ornmula (1): wherein Q X, Y, L, Rl-RICI/IB20e3/055380

t he neani ngs indicated bel ow, provided that the

conpound i s not &T) %) égs fl uoro-4-(1-nethyl -

H pyr azol ARPARATUS AN TEM FOR DEIONIZATION

yl ) phenyl ] t hi o} phenyl )t et rahydr o- 2H pyr an- 4- car boxam d

e; or (b) 4-(3-{[4-(1- nethyl-

H- pyrazol - 5-yl ) phenyl ] t hi o}mt]gnyl ) t et rahydr o- 2H pyr an-

- _car boxam de as wel|l as to processes and

i rﬁb@r mueRtianeEelatey tq Kevisese ppaeius nandr systesp s flwidndeionization, for
of such derivatives.

exmng &ﬁ?%ﬁﬁ%_@?ﬂ? gﬁ#@@ﬁ?lon The | eukotrienes (LT) are

a group of highly potent [i p| d nediators that play

critical roles in numertou F;‘l seases, including

|nflannatory di seases iﬁ&j KGRD é)dlsease states

( Fa8RlISIAL is % 383hiverP HAAIE 1EARTe 9D A

568-575) Th(e e)nlgyme %V fpoxygenase (5- LOF)%?(;nveFed before reverse

0Smosis ain)i)dbhpl@sszm@ drivern eystdmes $1@hk@tﬂh@raadm(>ﬁmaﬁ9m WNFt tfieed water is

en_be dr ol nt o kotriene B4 (LTB4) by.
pressullrp%:d E) ET%h 0ﬁ1§1§ﬁ%|p5§ ure,, ranﬁa\gyatleé Dagses oth.?o&gﬁ]g se%n-permeable
memBrakkk th'ilb ecﬁ@so%d(deii@él)axéokja;té‘dam@d Ydnhdin 'R tréNwaRe isplee dventually
by LTC4A synt hase. Leukotrienes B4, C4, D4, and E4 have

conceppgrating itwh bERp ealntiem (ThE systerss drivap by glegtic petentind (ED) apply voltage

to op Iﬁd} l aﬂ@'};ﬁél g’{i}ﬁﬁlp }r/eﬁgleﬁgaﬁgg (@%&?ﬁhave eghaﬁrg%or%ggg% %% while the

pressi@-driven Ny stemp sdleativeyr pméso oates tanidcletins yistolsdd)dale annelectncally
human subj ects. LTC4 and LTD4 have al so been reported

driver sysia sxicys digtpdeedrialie abd wiaing theratenfilbaryase 14 watppqug salts are
h i es 7
spo S RSB RS BUCe ol (2K i 0 i i
applidabilith éin biepg \higth ealt s:oncfentrmumrtseas wfellpasmmbtaamht\m’tyr, since no high
Ieukotrlene% pi d nmedi ators. . The itica

rol e of
pressyIgs REst IawERs 105 Y ProFgcalal tiﬂé%ﬁﬁ‘iﬁstsé}iﬁ J 1308 26 Froded for years
by El? %%Bm davnnsnalcer sid\biney %@ﬂal 0BRly SBRERISe, Ahsdived problem of
deficiency, particularly 5-LO knock- out m ce (Leuchr on
brine @Iﬂpbsdan th&)de@_t@g chbra(a‘mhlwat@n Sipee EDRunlikeyevamse osmosis, removes

salts %g 8:}%&6 W@te agngég)é g\%te%@]{; e%ssohlges (‘i@b ua?sot pa?’ﬁgulﬁrly advantageous

for th@@x‘éﬂmf bf brdekibh watek tdrtaihidng rel@ively lod Kablu@s of ﬁlt H.
(1999), | mmunol 163, 681 0-6819. Bailie, M

StEn ds ﬂléﬁddln diffegent applieatignk where the comosidin qf W{P separate streams

N

may Wé & mik&® sdlindsy edrsining aavaiueﬂad:et pmdu«_:tfanki'@alth mh&:htmem be removed by

the Eﬁf&ﬁ é}iggeqaqspidg?rgﬁellg, tg%elat%%}xpldolgp%e eeheral traagrf)ggggtrgam will be a solution
of thgr@%% sdtt., Th a]a%ﬁl%% cadd; rgfégée eléctrd@ﬂys@‘@i@ED?%Ztrg&@)energy from a
areview article on [ipoxygenase i nhibitors
concdﬂiraﬁm drffanmcarhy psrﬁeattm ofi sajt fBrm 2 ownperdtatedefoed selutipn, such as sea
deni c

water) Hmb aqr?a[ce maéqr or &n)( éﬂl{[ﬁ v«iagér ﬁg\lll’ﬁg F)IP gn Eﬁ’ s?ack(lAq iy case, zhe feed stream
is for 'é‘xhlﬂbléaie‘a{vaﬂer Yhd BRGRYdebitRhRNE Mt $xdngilé, ahelhvater.

yran- 4- car boxam de was EreV|oust tested in human
c | Stank@ &bmprisiak sor( @shsn%aem BBespicerErkind gy bepped for ion exchange
cordin r pat

crive B8 et b0 Eefoe Rl al uBE Seotfibe Bab! BEANEEMn. In s
case tHEpfeod dsreind solotibtl whixhi Elﬁimlld/ bB esidifed, mnﬂefhe grocess stream is an acid

physi cochemi cal properties in terns of e.qg.
solutigi ubi | ity, and/or a better pharnacol ogical profile in

terms of e.g. in vivo activily, potency, side effects

or pharnmacokinetics. In this context, the present

invention relates to novel 5-LO receptor antagonists.

Sunmary of the Invention In one aspect, the invention

relates to a conpound of fornula (I)or a

. T o N R T Y




10

15

20

25

30

(i) contacting in a suitable solvent a conpound of
formula 1wherein RL to R6 are as defined above and Zi
WO 200097791 eavi ng group or coupling partner, w PET/EB2008/055380
conmpound of formula 2 2 wherein X, Y, L and R7 to R12
are as defined above and Z2 is hydrogen or a
protecting group; or, in alternative to (i) (ii)
C ' f 4 i . : .
bR RurARa byl Sl MOSIELBofpch (R i
dialyss, canpheuceried ofiorimstawks comphisingionlyXcatdén dxchapeRAeinbranes or only
. Rlzlafg]re as .defined above and Z ™~ is as defined in (i)
aniongxchange Megranes: 3 conpound of formula 3 (iii)
ORISuQIA! W c&iia} At s A iﬁo{?&guﬁﬂl@sofd%foﬂé{' BocinW¥ b clectric
an oxiding agent In a suitable sblvent so as to bt ain
resistarive hwoomes pohdbitiyely tighy xdudetodfulk oesisthrae I8Beseni poicodue to strong

conce%lr@é{‘rgpﬁaﬁge{t%?ll L:I:]?.gq ge}ln: Pgﬁ?%%é%gﬁ@ggﬁ&g&‘&%@ cgrgpa?rtments with ion

exchahgé Zesti, WhQty3nixed bed. THIBbksslused for preparation of ultra pure water, isa -
_Hpyrazol - 5-yl ) phenyl ] t hi o} phenyl ) - 2-

versigpetdy btegtrﬁﬁhé@po-sm@aﬂw atledr-dgipaiaption] dEBAY or continuous electro-

o CLUSTF LA oA 1555 e pmtrane nd an s
exchaBpePenittasy afel @aled. toThepdver, tand Ghe ebsultirgndidiane cell hasillad with ion
peak at 132. 7CU§onset at 130.9 ¢ . Detailed . o
exchapge epsipt More apout uch siaek f@rdemnization et bexpradin Gjufirida et al,
Electﬂoncfje'i&{%ﬁg dphaﬁﬂﬁtana TndthEe 54 Podnt E,%S 5‘91”61996; %ﬂﬁg et al. Modules
aspect’s of PRe present 1 nvention encoripasses the
for eleokd-deiongatanpppanatas, U8)Pafent 3,79242X2), wdrich 4re( Aereby incorporated by
-met hyl -1 |
ra@“ﬁP%?ﬂﬁ?éFm§?9T)phenyl]thio}phenyl)tetrahydro-
2ih Bﬁfrégfﬁa\%ﬁﬁﬁe %88 nflBeialOED 2qRipAHHBERUE]sE B thé membrane package is
accept abl’e salt or solvate thereof, and (b)
a largé-paB-dfJthe (dal-iniahinvestment. The filter press concept, the expensive membranes

o BRSSPI s B85 B0
thepr%@és‘é%cﬁe_t:&ﬁf)&ﬁfve. Unl ess ot herw se indicated, in the
present invention the | anguage "a cogfound of formula

( I wasipremiougly aoupied tofledrensaiheanumber aF sapafaif itemy inghe P stack by

. f . b f I i
gin 8 O Phy S S50 A, e cBHE (6P g o

stacki Wak eafatd, in Whidhecqploasethahgey emt ianfont dehhisgegmegdrane were sealed

conpound_ of fornul a g;) or_a pharnmaceutically, .
togethgz de pRrabbagssxith opg 0wl t-\/é%hffrﬁgaﬁgd”f’asir%m R deHch gach membrane is
glued tgeangélpta%a]teafrﬁﬁgpw oPhhebOlaW & {dbltantal RIAHIRGEBA 0fMhd Mack or to

acceptabl e salt of a conpound of fornula (1), a
betterdprdtidae Ulotsdboyt thesseypdchbban sofouad é:of a compound of

formula (1), a pharmaceutically acceptabl e sol vate of

a pharmaceutically acceptable salt of a conmpound of

r mall g ki oun thpat e y ialusi

K )1y M AR 01000 B Rap iy
Desalimitivnl 46, 09)-20% (19881 nbef ore defined, all pol ynorphs

and crystal habits thereof, prodrugs and isoners

-Kedayh e@ e diart@mcluanh §Vershaesky, AgddrbopsmeotinBiBing ofref isealed cell ED

[ as. wel s J sot.api I'y-1abel ed conpounds of
Sfackfg?ﬁﬁﬁrﬁi%e-%erlﬁs%‘féﬁvz\fbigé%%%@’m formila (1): - alkyl
_SchmBIas o, ENEIrbSialysths call ai¥embhaUSednen Heosdved ful |y

saturated hydrocarbon group or a conbination of )

- Messgleini &, KedaraQyland &Kedem eld Maduis fan ehddeanadiafysiatiashadsgeli patent IL
]2069¥Q&%carbon groups. The |l anguage (G -C 7)al kyl neans

an al’kyl group as defined above containing 1, 2, 3, 4,
5, 6 or 7 carbon atons. The | anguage (G -C6)al kyl
means an al kyl as defined ab®ve, containing 1, 2, 3,
4, 5, or 6 carbon atons Exanples of suitable (C-C
7)al kyl or (G -C jalkyl radicals include nethyl,
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, tert-butyl, n-pentyl, iso-pentyl, n-hexyl,

oy
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(a) H(b) halo (C) CN (d) nmethyl (e) OCH3 R8 is absent
when Y is N, or R8 is selected fromthe group
weonghswing of (a) H (b) halo (C) CN RO is abskril/IBsesNss380
Xis N or RO is selected fromthe group consisting of
(a) Hé&) haloM(qd) CN (d) methyl (e) CF3 R10 is
-Kedege De evd Yedarorh Medulgr &qﬂrgdwénsa’tdewge oF'S Padent¥, 669, 7#al o

all of Sftc-BRercby) o8l Gy sbtlel i eadioblt (hereor

\I\mﬂﬁrﬁkﬁl }ﬁbeedi@esd(ﬁf ioﬁ&&cﬁa}fgefrﬁérﬂbﬂaﬁes( 0B)ED laAd @thnan dialysis are
embodi nent, the corrtt))ounds of the invention have
b

extenﬁlaglahﬂogw(npyteg An the; pbovgraertjonedyrefgrences| :ﬁldoWthcal literature. See, for

examﬁfgqun%} gFe?l ’1h?ﬁa§5?%f§lﬁi; "R)f(xl ligala\%\lgé( rq\t;eigllﬁxg éé)ara’uop Processes"

Membranen Sd‘lencgr aup TechsokigynGexiés &P, bEhsdyier QOOandnd fé(f@):nces therein,
ably L i.s a hond orr -O, nore preferably L is a

) pr ef Slil
INCOTPRIRLC F’P?‘rblﬁéreéﬁ%’&l Ipts anteﬂ’e conpounds of the

| I I

WLy IR (Rl shblc dstigh Abhank: Rleraddsased, on jonomers are
preparﬂdrﬂ?eomopﬂﬂpsnaﬂed Rroabmemidayrybgt zmlﬁ&in@rgioupsa(%eager 11882ndMembranes

basec] R JGPapr) ORE] Y SHETR ORI SOBE e GPLNApoff PRemixtures of

jononSHrOHIN GRS ARemaXic g&lﬁlﬁgrs@é B¥dcribed, gbesaiple, BY Z&ehbbke et al, by
I n one enbodi nent, ounds_of the invention have

Balzef gt pliland py)Eyat Egl; Mqrb)de@rls ebat these anesnbipnes qagrbeufound in Yeager,

ASC &g@%@flzum %‘ﬁrlgﬂ e] né%zgﬂcré% tc%ﬁédz So@fe eﬁfgﬁzlz%t% D &, Zschocke and

Quellma¥£ Ut bfOeMBVSEi. DO DQE59! p( 325 P(Wﬂhelrr( J.Bhlster ef 4lc)n J.Phys.Chem., 2007

preferably fornula ( Mllrc,fseletedfrom
and ip ﬁeEg{ﬁb%r coh®f Mernalg Sﬂ 2&/@1\?88) €(1@ oLy IRpYCpeorporated
is <MBN, or "C(ONH 2. In one
byre%?ﬁongé?rn@%??h%fﬁggconpounds of the invention have )
f @@omuhercial jon s{ﬂchange(mh)mbnanési lgve tpbefimraiubed inty thelstack in wet state
(l.c), wherein R4 is fromthe ou nsi stin
and yqkpf wel Charratter. PR Lo oe PEIGe crehg dhesm Bt A Eollected in
ehtidag abbwepliion have formula (1), (la),
thebé({%f%?ﬁwgﬁ?mpréfergbl y ?or mula (l1c), wherein R5 is
selected fromthe group consisting of H OCH3, C and
F. More preferably, R5 is Hor F, even nore preferably
R5 is H In one enbodi nent, the compounds of the

i nvention have formul a (§yMNIARY (Ib) or (Ic),
preferably formula (Ic), wherein

pridfeey ablpjoviged acoarding to n’@n@nﬁﬁé?‘#ﬁﬁ{lts ?ﬁ] the, gwﬁ%témw membrane
f t | | . .
packa&; ec%ogneparlio P’éeé%’ Wi tgao\(f gl%’a e?’él( n)ﬂax;fel gb S1 é)()e%%l e;%ﬁrfs( T'fd membrane

packdgaés gdaptgd t@@nswﬁssdmgabf friet fl6 afbdtifeedrrd proabisystrBmS, §uch as, but

not lﬁg\tﬁlélnfcg?%{ﬂgg gl]?c; rcrzg{x]c%eg rgtré(eqogt)\tl Olur{] gic){e%glbtgaglgglr&\ég nt,l aid and basic

solutip ﬁrlﬂuln%u{rél?z)ano RlcBdsNa %cehfraﬂéa ?é“e%"bttream%nﬁ el meleafilutd ®ier source
group consisting of H CN, A . Preferably
in EIR&‘pr |eﬁergy @®eyRrsions oHany nth@n @ombm@mﬂe af stredmes tasiwpedinersa desired

vention have f
D B
procez§ L:s&&a%éﬁ@ RYHeRE tHRFO P L Bibh S tblfyﬂlal@ge Pdetme@l\she @b Bylutions (feed

and C. Preferably R9, present, is selected

andpff@@ﬁﬂtmmg)oup consisting of H F and C. Mre

ferabl e di

PR b tiR mphioRL REDking 3o Sonl L ABGUERR o RRlrbrgne package
complristig eqﬁlu(allc}) of yi¢evtgbabhd/tdf @chotlar ooy Iwm@maﬁclmdm foreexample by

H or F, preferably n one enbhodi men
o potnpIRTHATEH A DS AP FORTA PR CHpisyeVE comprie two

(I'b) or (Ic), preferably fordula (lc), wherein R11 is

Hor (C-C6)alkyl. Preferably R1L 1 is selected from

the group consisting of H methyl, ethyl, iso-propyl,

cycl opentyl, cyclohexyl, cycl oheptyl,

<- rret hyI encycl opr opyl and "rret hyI encycl opentyl l\/bre
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(2S,4R)-4-(2-fluoro-3-{[4-(1 -nethyl -
H pyrazol - 5-yl ) phenyl ] t hi o} phenyl ) - 2-
woreaobproer r ahydr o- 2H pyr an- 4- car boni tr i l e PCT/IB2008/055380
(28 4R) - 4- (3 {[3-fluoro-4-(1 -nethyl -
pyrazol - 5-yl ) phenyl ]t hi o} phenyl ) - 2-
memkﬁg@qupeg@qeaﬁgpm eachiqilsy by a-secersk dpeedrt arid wherein the two membranes are

sealec*_@l%né@wo pz{argﬂcflleldgéé) p%r;iehglcﬁ at' b Qne tV(!(} edges cbiy %helbound sleeves. The

membthx)epj)’&lkygd fulnther} aiihﬁvsyérﬁraﬁeermﬁ it tigfortad yide s Dyt spitslde ofierfing of the
|Ie (2 (3-fluoro-5-{[3-fluoro-4-(1
pottec?'{;lcé{) tilup_l_tv&/ ﬁg cnat}gvays perpendicular to each other may be obtained.

yl t
A rA)bogﬁIl%EHr/él 'Jo é?)'trﬁ‘} &H%E%lln ?tﬁ,o%fsgﬂ @ér%eh%ﬂ%; Pc_a %M{ea% % st spacer
alongHwoypaaldd] eﬁges by means of a connecting element, for example a solid strip of a

suitat%%zggfﬁtrgglé gon {%lte{l]i%#lg H}S{%b cgrtmre%tré%dtg othg 'H-rgt srpgger ‘ngnag the same
edges*'bypiﬂeﬁﬂsobf ﬂre)@a)rféa bP GﬁﬁféﬂaﬂFee{‘Hﬂfﬁ‘eHHt ‘E))ﬁ?&%ﬁﬂ% He%e&@ hA( @Eébnd spacer
Fpyran- 4-car boxani de 4 ({3-cyano-4-|

hyl
may bﬂ-@}mﬁ‘é@ﬂ togthg isyaond jmstrelimgind albn® Jyph Emllqlteégqtsalbwmndwular to the seals
betwee%ﬁ% rfarg} éﬂq_%%r $§C§ %rm grst (an§ secgmf" n{e‘?‘nbfrelm%(s)r ] ﬁnr%{ rneIni)rane may be

conne)éieﬁctartb@ Bacohd Bparyt hiohp el b@iRydehted toRli¥ch R hriyelinR: AHmembrane
pyr.an- 4- carboxam de (2S,4R)-4-[2-fluoro-3-({4-[(1
packaggms goRsirpcigd gy Hiipm od, with spacers sealed along two edges in alternating

perpel(R AR JRUDERRT b S By ERGRApaTRhEhy pE TR Rl

Hﬂ@yﬁﬂi’r@ tofmme)emho]dbwntsj It]ib Mrembrane package may be 1nc1uded in a module

(memigI A o thEmyl ] émﬁgﬁq @plgd@s 3 y(lgf%yi{:?é'gq.|4|hg rak%?exnﬁg gee shaped so that the
I r t:Ri
memﬁ“%:%?%%(ﬁ% ﬁ b O RUT Arfll Bomdredied LR ééde@ermmed areas, for example at

2-net hyl t et rahydro- 2H pyran- 4-carboni tri
cornefsetq @8, fAﬁ)e zSepaa‘(e{@en Ishaves a6 §redted det dnjily-and exit of feed and process

stecargy ot P b e PR AR S AR Beckes dpappendicula

dlrectﬁ)ng rwﬁ‘h&ﬁ AMikFE V¥ ldak el BetRénaRt ddagnssal t or sol vate
hereof .1 n oné enbodi nent, the conpound

( 2Scaiingtq orhé @mb@dmnep[sg,_ﬂge}_‘e e PFMided zp.qpﬁpagtgpk comprising two or
th h
L I R

cells iPbotRkRds, hdidahay $e$vepzﬂ§f ﬁd’rﬁqalatbefl one enbodi msnt t he
conpound ( 2S, 4R2 (2-fluoro-3-{[4- 3/
HibY FeEd M odiments, suitable gasket mater1a1 may be glue onto one side of the rigid

frame?” yl ) phenyl ] t hi o} phenyl ) - 2- et hyl t et r ahydr o- 2H pyran-4
-carbonithle, or a pharnaceutically acceptable salt or

sdh yarhe othee embbdmieutqo aéfazmerdsd:ll xﬁhjr be ghwp entrdotrasid¢e hfthe module,

f.al l ow ng fornul a: on msn the ¢
comp{%g ARJOR RIS GBS GEARR PSS BgaZBF Cal lued on a thin
frame2- Y| ) phenyl ] t hi o} phenyl ) - 2- net hyl t et rahydr o- 2H pyran-4
-carbonithle tosylate salt, or a pharmaceutically
a@aeEDabicb cew by fyrencdiransfor mase prasiules petialongside each other and held

togetlﬁzﬁl ?E?rg\%eﬁgoéagﬁ%lgcggﬁoun %qrtﬁl?’gz- &{]t lla(e% \f ﬁkﬁa (s%rtgble mechanical

conneciiBi Bithvedn tepy T azol - 5-yI ) phenyl ]t hi 0} phenyl| ) 2-
met hyl t et r ahydr o- 2H- pyran-4-carboni tr

ile

pa¥cao1ding o erabedimspts @f they inyepiypy éfﬁﬁ%w%a&m%% stream may enter

and e%l(P ltﬂr&%l)l;&%r{éqgmg eﬁecin:ghg Rfa‘?égpﬂf"ﬂﬂg SsnbRid sfté?:k'mé Avd ﬁ)eaﬂﬁﬁre totally
g reactions as shown In

separsted omseabk bther, and t}aauichotas ecan bo exthaegedgtesindizaldly in an EDR system.

mani pul ati ons as are known in the literature,

exenplified in the experinental procedures, or using

met hods known in the art in 4onbination with nethods

descri bed herein. These schenes, therefore, are not

limted by the conmpounds l|isted nor by any particul ar

substituents enployed for illustrative purposes. In

addition solvents tenperatures and other reactlon

e e o S N a -
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Internmedi ates such as 5 wherein L is -C(O- may be
produced by the follow ng procedures. Schene 1.5 In

W@ ehwen®7992 5 conpounds such as 5 wherein Zi is BCT/EROOINF380
group as defined above such as a hal ogen may be
prepared by reacting an appropriately conpound such as

12¢qlpd hstagksafipr sleeirandeiopizetions t (BRI} emax obgownstrustash agsording to
embogll%eﬁtszoﬁqﬁﬁWhﬁo ng}e?J"{hn fdg%ant%g letl Ehg—:'n U%n rgﬁgs} 1? ttaggpltﬁ% to enable

fillingoavith isnGikclemgbutsih. The Elllewﬁsllﬁa)aﬁéi EfIlleHCWi&lh @orpﬁi@xéﬁé@re%ln held in
placerfgduced tenperature in an inert atnosphere at reduced

Fessmpler &Y syfablapets aljachadite thenedses ghthel mempaee paelge. Sleeves
T
may bt%ﬁ)eép%é%doﬁgh%ﬁ %géctet %agnggg&glﬂtnf‘tg% gé Erbn g{ \Arﬁl_r]lgglf( Lidh 58 %ogs‘?ole to prepare
sleevdsi doatadting & s:tacdrr asl pyfill dhavepachs dbetwehn chatve wrth ion exchange resin,
onithle. Oher ons to effect this

. ac ﬁ ﬁnd.i tttll
retain{ig {he K GFaRINGH TR WER SURADI SR H O e Bt ur o such as
SWeksiding {089ome BRbodifibnts1He idAuHiiBA! s}ﬁfae gagﬁ%a@ton exchange and
Chem str y 49(24), 4687-95, 1984; Jour nal
anion lestlange ymﬂrmhralﬁhena)sw prov_l_ctztdifoy prepaxguen? of 1@7&36%{#]@] The shape-stable
r ef er enges. t her ei.n Inter s o
memWF &S ?]c{: Ela}ngam ?laﬁ_bshmeﬁgwn%gl %c}t u}é% gltfoéllsl thr%n 10% and
preferBbI9CRA HhE@ froSChefred v thim oSlebeiian 296 @me WA din&idins &Sminimized
5 wherein Z5 is a boronic acid, and Zi is_a |eaving

by lirgitesupvelling ofi e pefypsr mﬂéfrrlaé@Yd‘éWSrtgéﬂrsaoWéors@@ﬁn&émﬁl uncharged
.pgen or triflate may be prepared by reacting a

Ypound such as 12 with a conpound such as 9 under

p #eteroiensoumatdéabrde e in signecontdinsi fonEDk mawbe isealedin wet state.
I|terature and descri bed greV|ousI Q her coqg

Itio
t STeAsPER{OT SAME TRLUNETtHAL foriErBORTEAKS [ PEYEAINE & device and an
Ghdtfo @6@5§5%ﬂn id
i S P S EES P PO s s
and/oll5Bdsie d@0don RGOEuAlzatioh eraxss difGisingsh Qdmetzréraﬁed solution and a more

I nternmedi ates such as 6 [
dilutey et Sy SOt SO e Rere e e Sy BlingS Baution. or
optlo@ﬁl 410N A tHe sb1Sitifn, PAORRG b Seaied byas dégiﬁfd:ch @Ebcess and/or any
g such as thisopropylsilyl, are reacted with
combmarrpm Uhetsofs Idte appatguswisy ebe aganted 40 Ais¢ @uQGestss gibigh igglude ED,

cver B A B e BT P PR i

deion@BitiOP(GEPI) Ahd the hkié. CRiedgnpatnak, lamybtpdr cateprisg $hedapparatus, and a
bis(trimethylsilyl)am de. Addltlong exci pi ents such
methegscomenrisig hy neRRI? BTRAEHTD AressiRsFd AFEl be added.

EDI. L
BT R o 3 s . o
units aaa BedcorSangred: authreadith filed withriery exvhafiger rekier Fel cxpmple el (or part of
to conpounds such e 3 i.s a |l eaving group
the) cqmpaRmep(s iayfsaL le agtl;@ﬁtla\é\gr @F%W%T °M no or al koxy, in
a M&étﬁ%ﬂés a%i‘:' Qébléﬁto% StherlTaRhdMrebidhe pacldist | 'bz RtrPs (for example, of

rmethyl di nmethyl acetal or thal koxy orthofornate.
thickiResoff i A smmy with tharstiipsd verticallyt alierpatinge” oVery open spacers may be

eratures from25-1.1 LN
s £ B S Sy B TGy BRI BT BBl souion
but t@&h?ﬂﬁblﬁz&tﬂeﬁeﬁﬁ lhedEA RerBateRI QUAEAbSE baca&gé withenespacats may be
is a leaving group or coupling partner as defined
conﬂam@ﬁe such as a halogen or triflate may be prepared
NOnR' Qrﬁﬁcgcﬁﬁqgﬁt %esctﬁtrabgetgetfrﬁé be Efaﬁérﬁ@%a&ﬂeoﬂd@fof the membrane
?ernedla and ucts of 6
packdget £hiadirad amosntialf thesmﬂxadaysm @opreddntoehle btghet pied of the package with
foll ow ng procedures. Schene 1.91n Schene 1.9
Conpounds such as 1 wherein Z i is a coupling partner
as defined above such as a hal ogen or triflate and Z2
is a protecting group as defined above such as
t hi sopropylsilyl, is reacted with a thiol source such
as triisopropylsilane thiol in a solvent such as
dloxane THF, toluene, or ether A base catalyst or

o,

p—
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reaction with an appropriate acid or base or by neans

of a suitable ion exchange colum. Al three reactions
wae@Inypdral ly carried out in solution. The reBCI/IB20¢R/055380

salt may preC|p|tate out and be col |l ected by

ration or nmay be recovered by evaporation of the
Solutl%| %ﬂéﬁbe seppad aé@@r desedr witlp ainghtlihe parkege meayr thembe ityrged 90°, and the

proceﬁ@x]etmé(}ﬁ%/ r\ég&xﬁr om conpletely ionized to al nost

non- | e conpounds of the invention may exi st
| Acaowlingy forantspart of sdrhelembadiamntsai ghenigyértiom fhielapparatus comprises

hous to fully crystallin he term 'anmor phous'
a m°$\go & 1%63 aaa@?fgf%a How @nt ﬁtatl%ajfyn% o flpy) of| & fged SI”@??@ and a process
strearﬁ %’rﬁgt‘?glpﬂhg%odﬁk Eﬂé@nﬁ@ll@&&h Sllll ¥ fhatfRth 1o gg o;bot‘%ﬁstance to

enperature, may exhibit t yS|caI properti
the ﬂ@m ofl the teol stepaing. I )Spmcadtmbochmemmmﬁ thei mventobm, il hydrodynamxc

resist%igveq}d f,lrlag thgvlg %&éﬁqeg esgén%% lg 3}” ﬁlat g)fc%n%magné re51stance of the
spacefso(raH@ hbtythe %?&fdd?ﬁﬁm@sfeﬁstbﬂc@ Wf@ntrhiRNexigRlts '&Gmpﬁs&nﬂr’[ﬁ@ module).
fromsolid clwd properties occurs which is
The neddateacomentiseed Phyalily ofeelbpaitsf fosesemapletlypl ¢ egll paitseddndO cell pairs,
SSt I r
20 - L] abp =3 AL T BAEIGEE 2 R end oot

more ﬂ&gtﬂmfcen paieg. eBadhiiellpai! mt ¢dagirise @ fatt ibh exmhg@uieﬁfbrane attached
| evel and gives a _distinctive X-ray diffraction

(for e@‘éﬂ?@r rbymeﬁneiefqahea pluies andios wr%ﬁ lapking polivasis irertagd in the
f
spacefs;géxg:tg% ﬁ'%tx{b}‘z%nl‘é’kj A%&{ess‘?dee%m st Tﬁag&tag&%ﬁg&ﬁ itdﬁiggl%’ frallel edges on

ange fromso
a ﬁrsctlée af tler spaeet; Iayseaormhmaeaxchmgg anerhlyrpne aﬂtdcyed onsineaidteto the first
"mel ting pojnt' %x A%referredc dguo% of the d
spacet PGB HORPROSI B pliladerhen p SPopRErIds Of the ARACER ande sgoond spacer
attaclﬁ?_.ﬁaloh aoﬁrsf £§e sél:oﬁ@ sifdle WGP s%c&ﬂd“m@ﬁibraﬁ@tamﬂg t¥o opposing, parallel
pyrazo phenyl | t hi o} phenyl) -
edgeszpmpertdymﬂm toalawlsrcbedge-splynrﬁm first apasoni Arthitd wndexchange membrane

assoc% {tglt?lu%ges géu% ﬁga?yl lgéf at%argpcéc} E(f’ g'm sy%onc{J 'gé:]a%ler Xlong the opposing

parall@f éﬁfg%éibﬁ b@@c&@%!ﬂehﬂ‘&h@ﬁpa&rr 2y nié¢hibhdrRgiatleipe padyt & consirtidted in this
fol | ow ;g}éprl nci pal x-ray diffraction patte

way, m@k@ae@r@ ptached alongt taonedgss 1rgaktm@tgpgap¢§p@ (cuéﬁrldlrectlons to that of

e
exampi3, ﬁlezﬁéecﬁ stidaine nfary efl e adib ythe Sirst spavey skoap lai whol denptihaf an unsealed
B A R S S ot
the W}l q@x%%‘?lg n? %%%1% s@al\é@ %H‘ 06A Lf)‘i%néas‘%f%ﬁl_rﬁg%l e 1njco the second

spacei%lcﬁzg]aﬁtwhalemngthzﬁ‘ 331Am}mee1bé redgd ezsmpellm dlowfing leross a whole cross-
nvetlonls crystal r m.ot lar _rati
sect1o§aq SFPACYS 2 jnax ffc?v oy {vrgpkt %ngﬁ]:}e({ ¢ pllpos% ugsealed edge,

essen{'lélﬁy;?e?'ﬁéﬂdléiéf {y) BABOH b ol 'tlﬁ:}@&?m@a)rr

| tetrahlydro-2H pyran-4-carbonitrile and
pdn aomelenémésmrﬁm af dleamivmtmmamer@llawr Bk bsfiopmed pyysttaching the

s SRS LESHAER AR oME SR ELABP IR v, o

spaceR iRBAs RS &hd’ls’;\édvy aﬁ@ @ﬁﬂﬂlﬁ@ keths @hen&iiraldsh gihe aécondilbpacer is attached
conpounds of the invention may So exist in

on a fire ol dpaipeiseABd Sisievalt B8l SEOPATTeTI AN alof: (| QpRpEng Rarallel cdges
perpetié%glap & Rl %&t‘é&}egeeﬁgéé bEmd sfRl & We%erﬁ&@ﬁé BAcka4TRIaly PeNBnstructed
oun I nvention and one or nhore
by atqahlangacsecﬂndmédvy assecptdavwite asetondriellmairde the sscond spacer along the
exanpl e, ethanol. The term ' hydrate' is enployed when
said solvent is water. A currently accepted
classification systemfor or@anic hydrates is one that
defines isolated site, channel, or netal-ion
coordi nated hydrates - see Pol ynorphismin
Phar maceutical Solids by K. R Mrris (Ed. H G
Brlttal n, l\/arcel Dekker 1995) Isol at ed S|te hydrat es

o o o o I L . o -
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interconvertible via a | ow energy barrier, tautoneric
i sonerism ('tautonmehsni) can occur. This can take the
WO or0s0T9pr ot on taut omeri smin conpounds cont aPEI/MRP08/055380

for exanple, an imno, keto, or oxine group, or

so-cal | ed val ence tautonmerismin conmpounds which
two OpRRfYRg: RARHELdgRRPP @ Sheanesjde ofithe spaceisTaatiag parpsndigiler flow paths

smay exhibit nore than one type of isonerism

forthf%ﬁwhwthl n the scope of the present invention are
allh thet wrice qirts aprerans géapoek toi selectvsie hovariond iaw soletions or optionally

. f.or of the_conpounds of fornmula (1), includin .
de- loraaqﬂfm&gm@x ReBRE ORI IS tSRAGFTD Y Rith W@wo?ntrysewgm wprts for the
feed sB8sh FhX ¥ 8 c Ak st?éh‘f'n qrherﬂaé 6f ﬁé}ﬁfv@?ém A ARNIP R ERD, }ﬂ‘bﬁabxhty of

acid addition or base salts wherein the countehon I's
leakagspini tdﬂalspgceacetlthwegh ﬁqnoleimmcmenw/anmtas the ports,ydierte, their narrow

sie, 4 SPRFRHCLE 'O SRR vy “BRerEiSpar Bt SBTRY Tombiie B Contibute to o
relativieBE Mg &h‘ﬁﬁo&ﬁiabni‘ f'B?,Mhnt:@ tHRasigh $é%i§tdn@g fleuds Rhbirink @h increase

exanp chromat ogr ap ‘and fracti onal
in pumpsrﬂ amdrgss émmwnta@o ﬁvﬁq{ﬁtivél’i’ahlweﬂ%ﬁl r@tfezn ﬂ@r stregans. This, in turn,
enerfif RRAb A Aphales WilleRl DBl S SHABMERIRCS, ||

P WceorndirRCidraBikpat of &8d ethbatimefits lolfi eher 1ﬁ\2<ﬁm@h;eth(e (appetrh(ﬁs comprises
racemate of a salt 0{ derivati,yve for e>f)a te
a moduilg P%ﬁltlcmeé IJﬁ’e'BYeégﬂPé’ qc]tra@ﬁsd eHP t g’ﬁ ng [Dg)conit gured into a
vertichl &&%kn@lt hbghiks b%*}ﬁ%&ﬁg %H@tnﬁ)d(lﬁ:r ot t(ﬁf"&fﬁﬂ(ﬁh&?ﬁﬁ&&ﬂ@ Ofptionally, the

react ed a sultable opticall active
modutbcmpya badonfigured kaopl Imnzamahiatamimﬂ modul;:s b)n ptehmgda@emodule next to

anothgplgé : g‘gqléggf ljlznog a g@é‘g a%f(%t allgge et\%gen ¢ach module in
the st kp Byhat %Yﬂeaéﬁdkem% bé §6§1ﬁ6ﬂe‘a &wvébn tﬂia 8wé @RUIrbdd’9Optionally, the

ereorreric mxture nmay be separated by
electrcctﬁsonuy bgreapipyisethily ord platssi ohed eleetyasies| Whighthah cempprise an anode

o S S P SR R RTFI RGPS S bl o e

a dlreEpcﬁTeﬁk flblvadroReh Wmo@lbgsl;ikvh@@ RO 6dl stréim tiethierpredess stream flow
(and chiral precursors thereof i%tbe qbt |ned in

througinthetaestvde(p) &ndyihe pleetiedss pey wrxagsct o PSm e apge)- Optionally,
al | HPL
the elﬁéfﬁ% § %rgy?g %t{:(lg:n g&ﬁp&@p«ﬂﬁ%&'@%{ gﬁvé ﬁ)?%/ %Ivé‘ngé oF o i't}lfanfgl the voltage

sourc€) thB&@0gon 608kt Rurtgnif flomin thonedeiets) aveirdmg tofthe polarity of the
[ sopropanol typically from2%to 20% and fromO to
elec“s@%sby vol une of an al kylam ne, typically 0.1 %
d'IgtaByérg%cﬁﬁemoef‘ ?l?enh{v@ﬁt'l&{‘ 1R nﬁcf&ﬁleehié@t @nifrfse radffrahiéeadapted to
nrich m xture, see, for exanple, Chronmatography and
suppo%EﬁmrmtmbtunSpacé«age Fhe Scamienaey barwiter (3depiad it elley é@?ﬁ’ THow of the

e 3050 e S SEPELE RIE SBAEE oAUl ppvenin o

strear}w ?R)n?'i‘ﬂ[lx CRIRheCindBticd! Forz 8gample,ySicaframe fmdybe shaped so that a
ferent types are possible. The first éa/ pe is

membram@kaagﬁmdl@ndseﬁeﬁ@éd cennsaigd @) predetermpie iRl %?rame, forming
erein n C ,

compB5E YRS TRE Y S P Pt psol i e modue,

and foRkE@NAapt® o bBo‘i/ HRw aCeiteonsehnis ehrongicthie ghaniaat gackage without

wherein two forns of cryst al, are produced i
mixingraylptkege QgWe@gﬁlgﬁ—ﬂgqaﬁ)é ‘th esfrﬁléqpén nlgﬁqﬁcfdgwﬂy\?ﬁ tg&) t6 allow flow
of the?ﬁateﬁ sfitarh tﬂlﬁd }glfﬁ@éss SRESR RIS SR nodMedo AGMER, meﬂo)éﬁ Hiifing of the

entica ysical properties, they may have
streard$ When elnt mpHylss el stq:m@@eﬂﬂleef@mfompmbed)ftamlﬁm matggal, a composite

mate%agwgz{rlaaﬁ C@%ﬁgﬁ%&&%ﬁﬁgﬁ%{l 6)% &gal?éga%t to. srlllbtstﬁrextlally resist

art - see, for exanple, Steréochenistry of Ckganic
Conpounds by E. L. ENel and S. H Wlen (Wley, 1994).
The present invention includes all pharmaceutically
accept abl e i sotopical |l yl abel | ed conpounds of fornmula
(I) mhereln one or nore atonms are replaced by at oms

o o oy e oy e o o
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(rmonohydrate, spray-dried nonohydrate, anhydrous and
the like), mannitol, xylitol, dextrose, sucrose,
w@ oot m crocrystalline cellul ose, starch BCHIB2008/055380
di basi ¢ cal ci um phosphate di hydrate. Tablets may al so
optionally conprise surface active agents, such as
contagfowiththeufiteg! stecainf ande therpropesk yenhaOptistillyanceagkétdantesal may be
licon dioxide and talc. Wen present,
aﬁb&aqul %tlve agents may conprise fromOo.?2 melght %
t Q\s&nvuﬁeﬁfdhv&’m&)fheté&@k&ﬁ@és@ﬁbecﬂﬁ&exﬁ| heR ik rovide Tﬁlﬁfd &taining a
from0. 2 weight %tolvve@g % of the tablet. bl ets
cell pairswhigl fedyafarip ermside Pl agsh inpedwles in Gdhmﬁsmﬂ%?r stackind thus may
functlﬁ%r CR Qf % teﬁ‘r%&elt %ntﬁé %@gk%{ %’etvgéeﬂclglgalﬁgsr B & & %ch membrane
m xt u magnesi um s ea a
package tehdsmh lansplaemr yrhd suhmslaahg stripsbcrrranmdt ® gesenaldirgction, without a
corrprlsefro %to 10 ght, % _pref gr.abl
membr Ry Qpiigngly, 31%‘? C%“%eﬁt‘@g \%rparﬁf O%’&PEB e Ofighpd in ade nt direction
from PSS bPIHE Jhg&dl ?d?tecxar'n ! g@?eﬁdﬁﬁlalo%' SRR thef. OWQE@meSpackage is
avori ng agents, pres rvatives and taste-nmaski ng
1nserterg @b she Eeemp bauhysttlpdo hret lsvezicmttlarthe sipface ofilibeifrageydf the ED stack
rug, [from abo to about. 90 ight .%
compieiqanty’ P RaR o Rertgred ol agbube Suia epine, the elecrode
compgﬂtrhb'@@twhlﬁﬁ Y BRIt é/\{ﬁirgélﬁstl%lg)fér about 10 weight %
di sintegrant, and from about ght, % to about 10

V\é‘pg taltbmodilei stavis,. a thitbplate ip aécrﬂglsonﬁsyn%ed% ehpachgnedyle. This plate

matchgp t}gecfy@?l%,nxglt}é%p%r}ul% or r&orgt)l}ffg%%éfg ?%/sglstrg%m elthte%ﬁg ‘?ﬁcludes a cell

consifingtEl thve ragbrahetscalegtd tieoaipeabed ,redMngﬁldr opetdog lneﬂmrpiate with a
tabl eting. The fjnal fornulatronlegﬂ%;, rise one

SPacehbrté’ePla%ms Haw thepyeh dhecishridyenqb ce/FHIt PREP algngihe cdges
of thd Sgegﬂl‘fséggrjﬁgﬁlgﬂar el HeMtidh! 7 qh@%oﬁﬁ@hﬁé §tripSThe thickness of the
armaceut 1 ca sage Forns:
plate Valith df theyceH. anld sibe andimumber bf eh‘mm‘wﬁhmt (mmswt amwérso that the
New Yor k, 1980), Consunabl e oral

f hu
hydroggR e s ARSE e 6 if Eaar 40 B gty TheseErth Uy o o cell in the
memﬂi%e?g?&ﬂgé lﬁ@'}ﬁatE hi Rdtekd dRodRS FGghef G 6 Mbé 6htH¥BMerBrane package,

I ssol'ving or rnucoadhesive and typicall
generakbyrby raua:}mg:tmbo winighs o tho spageral he otherf Sulrfquf of Wﬁﬁéﬂ plate is covered
a solvent, a hunectant, a

with %e%‘cvf'g'i %ekfasgchygbl lizer or emulsifier, a

ViIg GOmk kibbBighenid ¢Tah@BeBiitiok) theansdully @iay comprise cell pairs wherein the
Soneconponents of the for mul ation nmay perfor

re ,
ion exdhangeomempbranes ingiach TRk PED AYBRTE DFALPB CrehaRee Ffﬁegﬁ"é%}wt?é‘d an anion
wat er - s lge O | Hhl
exchz}rrﬁ5 %glnﬁraﬂgo ﬁgprr Ig)éa{e o gb?n @mﬂ’a 0 i H (lbre\},%gﬁ gmlbmﬁlally, the ion
exchdﬁ"g‘éﬁmémbr@ab tymprisedi @ac&eaql;lfﬁan"/ﬁdlmrﬁe ownbsi gtion Sxclsinge nembranes,

sol ut es. Less sol ubl e co se a rea
for exgrRle ot 16 i @r@rmer o8 fese i Dporg $458S Optonally,
f esat tateb¥ic hbRade Wibn exch
the l e%pﬁaﬁl‘g%é) %{erﬁlﬁrsetélhlg form of brrllrrlltl par, ?jlﬂggl atel exenanse
memhaaeis foffh:eaxﬁplb,rrfdrarsm with pobymts fonyDdneas elidrsied Fheoipn exchange

t he group consi s tural ch
memlyRa eI COBPrS SLHER L ST P BrEr R U] §shangs grembranes
the nf?:ﬁﬁﬁﬁ{ys aHthEJ‘?o haR#8n Ahdil lihdar Qﬁnﬁbﬁicﬂlbtm %t}mmy&md wet condltrons to
typically in the range 30 to 80 weight % QO her o o
withipd6%: o less. m@ualbmﬂse dimensiges arsmnaipRingdie $vithin p ganggiaf 5% - 10%
VOr | e
in bogja i )y%i {’Olﬁg $ K)%Egﬁﬁﬁraﬁl% %%gPﬁéllgssagg \ér%{nlg%ﬁﬁéd to within a range of
2% - G9% GPbEB [ afd Wet cshiditipnsi |Gprionaliy lthe dintessiobuibtiei mgintained to 2% or
agents, anti-foam ng agents, surfactants and
tast e- maski ng agents. Filnms in accordance with the
invention.are typically prepdred by evaporative drying
of thin aqueous filns coated onto a peel abl e backi ng
support or paper. This nay be done in a drying oven or
tunnel, typically a conbined coater dryer, or by
freeze dryrng or vacuunrng SO|Id fornulatlons for

T o, o o,
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pol yet hyl ene glycol. Suitable flavors, such as nentho
and | evonent hol, or sweeteners, such as saccharin or
w@2mehziodn sodi um may be added to those for muPEL/IBN63/055380
of the invention intended for inhaled/intranasa
.admnistration. Fornulations for inhaled/intranasa
less i cheithidet pad ivesh capgditipes. f &hmgea@%dimqmsibes imAYebl atinimized by limited

e L M

Sl]ﬁtsam&eﬁnbodi)mbﬁted}f the Ciﬁ{reﬁmlohefhe nﬁ)dﬁl@@tnﬁir B&ddapted for use with
ramed rel ease. In the case of dry powder inhalers
apparama gdilYlsandeor G d%wgleexebﬁqge |rgwa@@1é¥ﬁluﬁﬁébb%\yewébﬁson exchange
memWhne? i %?la\’:@ o‘f\’fﬂ %ﬁ‘l ENSh @xéﬁﬁ £6in FCTI heldH gﬁw or example,
accordance wi th e invention a e ty y arr
by suitabladets nitathed tatheetigesaddhs meobrangiatkage o D ptiomaltiy, the @m exchange

. 0.00 o 10ng, of th oun f formyla (1). ,The )
resin 5,458 T oo bEWGFT T SEPEHAIy D6 dOF Reiass aiigbranes,  the ion
exchaggg%lmtaixﬁd%@sdﬁ%ﬁhleﬁabfr e hﬁé’m nistered in a single

dose or, nore usually, as divided doses throughout the

da&pcor‘ﬂheg tgosqumJMgcts)fof theeinventiont amﬁ,l]wtdne may be provided. The ED

ni stered re r valna for exa
systefge SPITERC d°ohp oty © Bisbgarpnt ofigfe fucorBphshstem, and an
optiorl lcle@hinlsSsyStetnl, aUhd bﬁéﬂ@iﬂn&iﬂl@ PyRSdnt (ﬁ{a)y teagRptddUb prédon@ididn the feed
alternatives may be used as ap {oro priate. Fornul atigns

streant,candrmay Hicludedilieaing dange wphds: apiidactensl ratmenantafaing dreatment,

s P 0L AL 8.8 85Rcts, o

electrémt il btk contppngets efl tharktD Iappkgatammﬂldnellygah@cleaihﬂg system may be
npounds_of the invention n?19 al so be adm ni Btere

adapteq {61y o Wﬁéﬁ%@toﬁys@ﬁ’r (FOBHEP} $YSiS (Y Poaffaypd to control
operaﬂ[n???thg r&re%n‘f dl? aﬁ%f)ﬁ@%m@ farst@d. Ut i On in

ust ed, sterile saline. Oher
f an rsuinatandmhmenm ablte inventvoy ther syateth say alomprise an EDR apparatus.

Optlopglrl% %%t@gs?f:x% %%Iygz%%ﬁgg thgltéigecahgxiz rag%aé%sls tc)):;i %dnee% 2a0L8 apparatus.
OpthlQl‘i‘y BhOSRUAARD | BrpBisda DRnhaC @aRkisiapParatib SOpiidHally Sthe system may

enses dand particulfate or vesicular systens, such as
compns@amﬁiﬁ @ra QEfﬁisapmmSA (bp.ilﬂ,m’é}’, the SKStely may comprise any apparatus

adaptﬁ@ gﬂsﬁ :eilr}]rglg(?v&qg}la @ga[r %/olltltlogxag} g%t $al I¥ ¥k ?é/rh?el Uy Ig81u’aon Optionally,

the s}t&th OMXP rc@ﬂfyﬁh@@taﬁy loge | drudrgs mmﬁndﬂi(m(yﬁtlhaj hlmtezlel-md:rnmed apparatus.
or nethyl cellulose, or a heteropolgéacchahde p

Opﬂomﬂyaeﬂlarrwst@m geraourte gapusdlty fio oﬁw@dﬂ%@aﬁ appdratus; the
appar\é\dfu %085 %?r?e{lf&aédnﬁgcteé gf%t@ge@gpfrﬁhlgfgigulghﬁm}pﬂ @fparatus may be

rons na

connéofdtl iRyl ﬁonﬁ:@ﬂmdnat G)pmmaﬂp,rtho ohiraity afi ap}baratus may be connected
admnlstrat {r? be forpul ated to be i rmedi ate
in anhﬁ@ﬁbmaw apeiAl ConfiBHRYGNSY ol ease formul ati ons

i gl e dabavigdns ﬁuﬁkalh()@rﬂro-n e E80systRNbhi®labfitatuses described

targeted, or programmed rel ease. The conpounds_of_ the
herein musn b owsedefpr Bay cafthienapplisationssmentinned ngseiand he P agystems and

opuSBo1 45502 e S Ry B R g o

wastd?0l ynmers, in order to inprove their
solubility,dissolution rate, taste-nask

biTmwake atinicina) veaste/ wates treaipd by yltfaéirltrfi}@él gt )af?}lown& pigtreatment

05 ' threshold. This al
s S G DR 1 i, s
apphbeﬁwgem ﬁfeaiﬂraneulseiredctdm,rwmoh tindladeaye, iu@ russd amlgether immersed or as a

adn1n|str on ro Bot.h i ncl usion 0 si gn

side BB TP o S8cED AG U RUBT Y APVt JEDR B St & disclosed
conpl exation with the drug, ®he cyclodextrin may be
used as an auxiliary additive, i.e. as a carrier,
di luent, or solubiliser. Mdst comonly used for these
purposes are al pha-, beta- and gamma-cycl odextrins,
exanples of mhlch may be found in International Patent

-, . VAN M~ A Tl A A A =N VAN /M Al AN a ~~ o
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neur opat hic pain; (e) fever (i.e., use of the
conpounds as antipyretics); (f) pul nonary sarcoi sosi s,
w@eehosT199rosi s; (g) cardi ovascul ar di seases, SPCHIE2808/055380
at heroscl erosi s, nyocardial infarction (such as
post-nyocardi al infarction indication) thronbosis,
hereincasaouding pesomeambotlimngniy, enaycave cragy dpetof lawi lmdmdyjnamyc resistance,

and 0Ly FHI SPLLGRS ARSI AP DB LSBRLPIUARTS dense ion

ure suc as vascul ar ~or gan

exchaﬁ@d theoiyapatiilabld Jor She olsek, thu @hlyaﬁrlﬁes}ﬁrb&ufﬂed v«’zhﬁldbe a concentrated
enorr hagi.c stroke; hem, a, as_brain

salt Sqlgt&ﬁ)e\mﬂanawalaﬂ QERABIS| cangeeg facilitadng %WP%%R o veduablsy eavapapents, such
as Potd¥sRAgS or ischem a induced nyocardial injury; (k)
reperfu3|on i njury including post-ischem c reperfusion
| Bptidesaltink)ofrveased watepend (i somei indlustyal applications, loedemacability to

or braln In eurotra an raln
organgpefprads B ety FpH AR iy dg F@E%%éﬂ@}gale japahate and sulfate
At thdl keﬁﬁé H&leS cm{da)mﬁ?dht ﬁ(ﬁlmib%ﬂ S 16 15@ tn%ﬂln%&?@@ﬁrb%n@ttﬁ%ﬁﬁem high

for exanp , di sorders aV|ng an inf annatory
pennse}ecaprtmcmrmenunmpda salhtsdlutiguects essentiak Hewmzyates pelinsgahiidy enables a

Par ki nson'.s  di Hunt.i hgton' s Di sea .rophi ¢ .
bish GoRp ARS8 e 2GSRI O SoREAPRS PO By
non-ckidiedt.y, and peri pheral neuropat hy; (q) liver d| sease;

(r) hyperchol esterol emia and dysli pidem as; (s)

gdseerding testanaembedigicnisgrsihe Aeventiphheigsie mreyided a system which

ric varlc %Bﬁg owel di sease, Crohn's
may 1&‘3}%%{1%%6 Oré%sr? he tﬂlfeelr %EP% {ovvel syndrone, and
ullcey adeimb@arid p&&S@ iicheting inegntwree rantli specars Ishixaitfly anonected. The

gastric ulcer; (t) nephritis; hthal i se
conneétiph eljtgnepbtsiuﬁlp g cqn@pq:tmgpgpﬁ,‘ é@?)((sgg Ceﬁsegg 3 agthe eages of the

g{p 2eidli&msphot ophobi a,
Space{S%égs{]@é) rrég)tg% ag%{?lise?]er véat rSophy, and age-rel ated
macul ar degeneration (ARMD) (such as ARMDatrophic
f or n;médtle OR&IhbAheBicgle) athicoititdep nsnersbrehe package, a frame into

cor neal gr aft rejection | ar nepva ri.zat.i on
whicly gt PambHES\BRSERICa R 34chesh 108 GEAPES: RBGILEL Y FRdR, T pecieg
mclucielg tt)l)vg atle gb%\l\g %][rahd?:f ﬁﬁtéxﬁ%a@é@ dor' Bk b %&e@ﬁs To one side of the

aucoma as primary open angle
modul, aﬂekam g&%@@t a ﬁam%lmellenayrisaeaddpdl mary open-angl e
glaucona angl e-cl osure gl aucoma, pseudoexfoliative

aucoma, anterior isc .0pti,c neuraopath |
o GuareierpRebEISF N SHRE e GO AB A PRATET diepigdes for the
passagé §‘P erﬂ?rg?{&saﬁlgl it Y& Ruti oA v lantl RbhRIEHRE | hﬁaﬁns to hold the
corti’costerol d-1nduced gl aucoma; (x) acute Ib%ﬁ
elemdnts togethey &Hei BB séackayobeilused for aevease, elegitidialsisp GRED), Yiwherein an

LIRS LSO LI 1 00 B e 8o s
low cgﬂcgén%fgﬁ&g of YRS ctidadRi SReviRd] (DPR) | | di abetes; (2z)

I abetic nephropathy; (aa) skin-related condltlons
such as psoriasis, eczemn, burns, dermatitis, keI0|d
MRt Lon, vkl it [ CR A B iBMhtion, a cell pair
Byenpio o gL g G} R iR ER T iGiion, o cell p
comp‘n@fn@fd fif¥0 Snenstiede, aSschﬁﬂSmSmbmp,t a irss spader bgt?a:nn tl;le first membrane
: negati ve sepsis, r|a ni n ni s
and thefesend W@bra@acme)‘ép SRECHH AR &9‘8 4"?1?388‘5)‘? gmppang; Wherein the first
Sk he&irRstSaaRdabe f#o 51‘&11& ek B4R first spacer, and
’nmnggké%$gncym§§ﬁgr§ne (2? I#bs g rel at ed
wheraﬁnhé eocpnd }rmaa?ln'mu i, cohmcpfgistﬁsthmﬁlr%%p«’mf e@ng%i%th?faraﬂel edges of
r hi noviru nf ections, .an er lone tw
the T Pacsh A AT e aaeine Rhsen oot e §iPho B Hhalong two
shock; (ff) toxic shock syndrone; (gg) aut0|nnune
di sease, such as graft vs. hdst reaction and allograft
rej ections; (hh) bone resorption di seases, such as
osteoporosis; (ii) multiple sclerosis; (jj) disorders
of the femal e reproductive system such as
endonetr|03|s nenstrual cranps, vaglnltls and

o s T T T g,
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such as gabapentin or pregabalin, an opiod such as
nmor phi ne, a non-steroidal anti-inflanmatory (NSAID), a
w@ea7ioehi bitor, a steroid or a nodul ator of PEEIB2008/055380
ei cosanoi d pat hway. Physi ol ogical pain is an inportant
protecti ve nmechani sm desi gned to warn of danger from
parallghedges jod|ths, sqoapdispangs andi wharginfthe pataHel edgeeohdlic second spacer are
i rat.es throdagh a,.specific . .
perpe LS RITED o DAY I EREANE Dl PP BNTREE Sely o i adaptea
to allovfecdusresini flow bn vhe side bf Heeseadnd hamBAYE afid) a HRsIRa ¥t flow on a
(se,Fe1 M]Ian, 1989, Prog. Neuraobiogl., 57, 1- 164 for, a )
secondegifle\if, thehassand sRembipng.; pidh yvheren hevikedh stigemi Byt isr gssentially
rdnSk y dj er. . I it
P B e R A L P BI EhEC RSP CRAI 1 allow fead
strearn rftosm glrbygh ¢her fitst epacandnd)wapriotsss Giremoxflou shietighmithieusecond spacer,

and by virtue,of .their, fopographically organi sed
wherdt Sjecbed SiFalcIoH s Sieially BERaRIEHE: o bePEer S dow
St 14SproTi8d, 1ACIcESRAAESwAh Snf AHARIAGHINIGHE SMlehiBn, 2 membrane

nerve fibres of which there are two main types, )
package dempaising br plurality of celhpeidy whargirCaf lepstexsportion of the cell pairs each
.non—.nyel inated). The activity generated b ci-cept or
compfiot I P PAHES &P TS e e py SR PR pisgiorane and
the s@OAS MlenttRind, aBletfIRY spabdraffidcknt @ thy isécoBl dhdmBiafdN I whé@¥in the first
nuclei, to the ventrobasal thalanus and then on to the
membyang isxconppeied to fike Seshsargenlaae fyw parpliel pdges af &, fipshispacer, and
ner al | C [ £ '
el O SIERE oyl 355180 3 LB OLABRLON (o BBUNE cigs o
the fifspvepaver, Wb herein thessdond lspades isustnaddied tasbosdcandthemibrdnealong two
Sﬁecific cause such as % specjfic in'ur%iand IS oftg?
paralighadges o dbes srrepe spacer,; ady wherpinrie pprayeh tlgeh of Respoond spacer are
perpeg&ﬁ br ff hEtws gﬁ‘éllél'eﬁ LY hé Gt SR, OpiBndiy0 BeSHEGBaYe Fackage is
ent al wor K, Strai R or a spraln. Acute pain does no
adapted realidw Yeadesiehin flow anyonpeidsi ofttbn seqosg cimmlgicand a process stream
o 53PS SRS S o R TR sy
perpeh&i@@{apgo R C%‘o@éﬁsfétﬁﬁiﬂt f1R8Y Al dRailf, ahe aRshisaRd badkake is adapted to
probl ens. nmon exanpl es of chronic pain are
allownfieed stpeanh flowthiaugh dheyfirsh gpaseriandip armsesscstream flow through the second

neuy opat hy, therpgti ¢ _neur ' I
e L ERRLY EE SRR 52 AU B PRAAR o OBk seam o
OpticRaily PREHredynamic rasiafincs bf Gecfatd pedam floemdahe process stream flow is

substantial injury occurs to body_tissue, via disease
essengally detenmined biea Bydipdwtagts &sistance Pt thg SPSHY or
aGhiyal ' iohl 5B mefibink! 8RLdeO8hd Membrane, or
tﬁgsé§$ﬁ% é@&ﬁmﬁ%ggpﬁﬁngggﬁﬁaﬁ%ﬁgkfﬁ?ury and cgntra!Fy
both, \ierien téxehange i nepbanss. t@ptivinaly,ethe Thiet encaftfrewt & headionoexchange
a hi g%t,ened sensation of pain. In acute Eai n these

membrganh dptionallndhe reond Sembranes g GHeR FYGApELPERPr . Additionally or
i ' @RRRIbRank QRAE AtioR e REIRHEE Selrtbranes.
altm{geﬁlggy’p@g@?Mﬁﬁyﬁ%ﬁﬁigﬁggt ati on woul d }t())e et hat B6mehfbranes
s dnsbnie\eitbpdinednty eisthe dnveotiom|thosesend spacemip adgptedht be connected to

.heal ed. Howeve i n many .chyoni ali
o il e iane o Ty i PR CEEY b RELcR b RS e second
spacer 5 AESREd BatRebPHREENRIS e id hel fhird hbinbrang] ur y

often leads to abnormalities in sensgry nerve fihres

adposine eenhadimenial Adtist EVEEiPrtaride 58r Paint s apdaplpd; {p be used in
| £ a . : i.en 6p; 8 _deionizati

elea’%ﬁ%ﬁl’sésa%%a%l%&fdsdl%gsgsgerﬁ é\?ﬁe@c}i{ %?%0 or t 155%38352bﬁrillg?tﬁ%ldewmzatmn
(EDI} @vsitihtotistBledt@addiozaion(GE D parplrevesed dedsodpdons(RED).

Patients tend to be quite heterogeneous and nay

present with various pain synptons. Such synptons

i nclude: 1) spontaneous pai nlwhi ch may be dul |,

burni ng, or stabbing; 2) exaggerated pain responses to

noxi ous stinuli (hyperal gesia); and 3) pain produced

by normal |y innocuous stinmuli (allodynia - Meyer et

al ., 1994, Textbook of Pain, 13-44). Although patients

Y Y o s r

o a o
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rheumati sm dystrophi nopat hy, glycogenosis,

pol ynyositis and pyonyositis; > heart and vascul ar
w@aion/07i9ox| udi ng pai n caused by angi na, nyocarRCTE2008/055380

infarction, mtral stenosis, pericarditis, Raynaud's

phenonenon, scl eredoma and skel etal nuscle ischema; >

hddgrepiai movided Hn scordaragi wish @h remhediment raf ghaiinwsntipn,ia membrane

SR LTS, 1 USSR NG src

facilitates® dteat fiwly wif tahfacd serehiar ardi 5 dredeflsy ofndproceysadt@amal Optionally, a
pai n,, including dental pain, otic Fai n, burning nout )
hydrodyatmis fesistarre: ehibsrisrhrarauilan mfbtasripeass sipam flay is essentially

Rk Rer: j 5-LO nedi at ed
deterrg@geggg’}&gf@ggggg’r@%g&gdgﬁ%s h&?%f ers to pathol ogi cal
hepati c conditions. Hepatic conditions may include,

f exanmpl e,. cirrhosis of the liver, fatty |iver,,
s 1 ROV Hgh P ERGIFESS s B R Riesd o (gAgigenfipr, g membrane
moduld &6 s‘im% heRAkahe Patkage coBFisSin@HOpluRgity bK SrerdtRadddl Sherein the
enbodi nent, the additional active agent('s) nay be
memtaand packagsis plapsdite dadlifateot ififee rflovopt ade¢dssiraatn prtd agregrilow of a
PPAR) - g | 1 gapds such, as. thi azal j,di nediones .
procets, SREFY ARhd BP0k HoPiEa: 1 SWTOHnI) DED Lrafcpiclsaee. Optonlly, th
memﬂrhﬂf@pdcﬁzg’ﬁ&hhﬁfse@& pluedlitg of es1bmhis Wttein khieade algortion of the cell pairs
medi at ed_ di sease, disorder, or condition refers to
each epmmisp @rfiys membrgne foiepend peEbreRe.cdilshageRT ReAYcenithgfirst membrane
5-L i dj ' d |t .
o A R RO Bl oSO b RS i
first reerhBdhéBdonnédiel o-thOfine dpaeedlodp swa paralleli sigedef the dirst spacer, and

condition refers to pathologically high cholesterol.
whergip thenfegorRshBSHIRRATtiS Ctemeca?éc}g o Sl_é?&g‘i Hlang entoshargilg) edses of
: [
the ﬁ%ﬁ gﬁagﬁjé gr?&o %ﬁ%ﬁg{‘ﬂég séobhf Qﬁ%glr [duh&tddg tRISRbAd membrane along two

sterol fying or nodul ati ng agents
parallehedged @f b sevoed spacet,i andt ehereio, thelpmaliclredgss of thessecond spacer are

inhibitors (or "stati,ns" uch as | ova An .
pere BB P SRS b PRl AR By o tmacively, e
framd 5 TR RBhpied RNMI0W FUARbRIfBhd B¢ SHidam LIk PAGess stream inside the
monooxygenase inhibitors; squal ene synthetase :
module; vithletsubstarftiallly priventing e siveams diva BYHNR g one another. Optionally,
i nhi bitors), acyl:coen 1o%Ne! . .
a hydlé%(i}]n?%%gét,agg% tm?& %/t?]]%nélﬂf)or A ;detgé ggu 5 strera]tlrnafé(l)vrs{;ls essentially

detenfrﬁﬂéﬂ%g%y@%dyn&%id:ﬂeﬁiﬁﬂaﬂreaifehe frenati brate, and
genfibrizol; cholesterol absorption inhibitors; bile

acid sequestrants; and LDL (|l ow density |ipoprotein)
receptor inducers. In another preferred enbodi nent,
the 5-LO nedi at ed di sease, disorder, or condition
refers to a cardi ovascular condition. In this

enbodi nent, the_ additi ' may be

m neral corti coi E&m%ﬁﬁgﬁ@ as

CRLGHARAN ARt BRI bPnaliReiRsRs AhanaveitRnskie described below with
c?rwe t1ng erfazlyrre (ACE) inhibitor such as quinapril

referdnée ¢al fiilghnes attadhediheogtr In(tho figpres) identinal stgiteres idements or parts that

receptor. antagoni st: vitamin : :
oo 5B e SR A AT E0KIPRER  e us i
which Ry 89hest UDIm@Eidnd @f bbipsimdnts andi fedtities sBovin2 il tlesfipukesaune generally
as cyanocobal am n); b-adrenergi c receptor bl

ockers;
chosenolor eonsnignes and ¢lpEtyRiPEEENiat godhae 9t a%ﬂeésa@ fe}“’éﬂn to scale. The
est er. such as the sodiumsalt and the
ﬁgw??e?%&?%&ﬁ%@% ne salt; and anti-oxidant vitam ns such
as vitamn C and E and beta carotene. |In another
preferred enbodi nent, the 5 -LO nediated disease, . .
Gl Sevadr sGPmabHb L ks B s HaEisE: & KBpfniphe an
enbodi nent, the additional aktive agent(s) may be
| pha-di fl uoronet hyl ornithine (DFMJ), 5-FUfibhnogen,
acanthifolic acid, am nothiadiazole, brequinar sodi um
carnof ur, G ba-Gei gyCGP- 30694, cycl opentyl cytosine,
cytarabi ne phosphate stearate, cytarabine conjugates,

Fe ol B "\ "\~ L
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TT-82, Kyowa Hakko UCN-01 , Kyowa Hakko UCN-1 028,
ukrai n, Eastman Kodak USB-006, vinbl astine sulfate,
w2 7®Pi ne, vi ndesi ne, vinestram de, Vi norel BCTIER2008/055380
vintriptol, vinzolidine, wthanolides, Yanmanouch
YM 534, uroguanylin, conbretastatin, dolastatin,
i Higund il Bisphenagsicallp ilbisinatesan explodadi isametric view of part of an ED device

clipphos 1 de, 9-am no-2-(S);canpt at hecj n, . i
and of ¢ ERCRRERBIAR 5 mEaR R B W E ERE e knovwn n the o
degapep syentdicyIDE DRulratss an Opl@ied sReHArS viedl éfha PAaiatity8Ycell pairs
be adm ni stered with the conpounds of the present .
compyipgde it jao membiang PReiaRe prostsised dine A PAIBAYS, 1R haccgrdange with an
embodRALAL ﬂeﬂh%ﬁ?&?* di sorder, or condition refers to'a
neurodegenerati Ve di sease, in particular Al zheinmer's
difgmes 6. sBesiatieslballugrates edrillexploded usmamettic edéweolt a  plurality of
COITpOl.i ds. of the present invention are al so useful for
CXCMR/gEYe F§ ﬂaaawtqoefaar 0 o A BACKRAF FOMPIiSed 3R a0 apparatus, the
' R RePAH I SonckMEng NSO 8 deRkliafi6 , |
apparimrl&eg?ér}é%?@%f&gd S-gLOmsdi atngd dilsgase, di sor der o% FHon process, 1m
accordamoelimithan editodinsd df the inveatipniesent di scl osure. As a

tter of exanple,, t conpounds of .t he present
"kt (4 ShetRudny MsFREh oty i ctof 88 eyemplary module
compAR AR SORST Figlirs of @ekcor@ince MWitH 4o éhibddimentlidiigeinvention;

do?, or_cat. In another aspect, the present invention
r Figre 4Btsehematisally aldustreies gaftaw eharhef §n expmplaygnedegofoperation of

5: LO nedi at.ed di,se ' r [t
e mBH G B u0E B ool 80 ORI e lfon:

p CRUt dch@hhticallg CERk@itbe adalidonmelrics ofievat & theexeafplary module

and one or nore additional  therapeutic, agents. The .
comprignghit e @pRATHNS tH eFigHIFe At iTb RCREYANICE  WitR rang B éﬁ“ﬂm&iﬂ’é@m of the
invenﬁén-mre pharmaceutically acceptabl e excipients. The

€rapeutic agents of a combination of the invention
Cc &hgude 5 aohankticaily ilarstates an axjedddeinemetuic oitvapha parief an apparatus,

articul arl esired therapeutjc .end.result ch .as.. .
cond b SRR S TSR LR i 40 i
| r ,QFQ{ SGAadickpnaveEiahi oned above, e.g. those
accor?@tgé&g&lagl aol gﬁl .0 As u\s’,ed1 herein, the terns i
" Goguaekns Aiast 58t scherhatically-iuebtiate an exeayplary pipte pnd elastic layer for use

) combination with", referring tp t.h . Of e

in a SR e o b BF ePodiREpER TR ISR ', |
i 'ﬁl?ﬁg gdchémaRally ilaRdagoasystehebnipfisiagdniappirate atilyged to perform
folTow ng: > sinultaneous adm nistration of such

ED, iu eedoirdrace writhain estheg g 05 thednveniigni nyent i on) and
therapeutic agent(s) to a patient in need of
treatment, when such conponents are fornul ated
together into a single dosage form which rel eases said
conponents at substantially the sane tine to said
patient, > substantially sinultaneous adm ni stration
of such conbi nati on of conpound(s) of the invention
and therapeutic agent(s) to a patient in need of
treatnent, when such conponents are fornul ated apart
fromeach other into separate dosage fornms which are
taken at substantially the sane tinme by said patient,
wher eupon sai d coNpIEEANER DESCREFEIGN at
substantially the sane tinme to said patient, >
sequential adm nistration of such conbi nation
Glossaspound(s) of the invention and therapeutic agent(s)
to a patient in need of treatnment, when such
CQResesthervaie nbted il ad edhyapactidéntoforaabé cohtert of their usage, any
separate dosageforns which ar aken at, conseguti.ve .
terms, @hlrgvigliorsa PerOpUns ehcigitifis %@P&rﬂnﬁif@m’nf P?F@Cl?eﬁ?lg Aleafo be given
bet ween each admi ni stration,13sher eupon sai d conponents
are rel eased at substantially different tines to said
patient; and > sequential adm nistration of such

conbi nati on of conpound(s) of the invention and
therapeutic agent(s) to a patient in need of

e o o Y T |
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compound of formula (1) or a pharmaceutically

acceptable salt or solvate thereof, and a muscarinic
wOB0peTERL or ant agoni st or an anti chol i nergi c BYBM2008/055380

Exanpl es of M3 receptor antagonists include, but are

not limted to,tiotropium,_ ipatropium oxitropium
their prdingfy, Bisrmiag in thedpshpigal dissiplingiouwiigh the dsdesiepmest nearly pertains.
I [ [ f
The ﬁllmvﬂ% termié eefb%%é'vgagg)ﬁg%gcg a%%&gls arp%? g? n\%?ci lt}?rpi)léhoﬁ ghe descriptions
preseﬂhﬁha&heh alﬂid ﬁiaiulld/ gareat l&bgl@els diet followhy maar&ngl bekestontradicted or
t t {,
o) e Sy L S s gechors oy
ment, a conbi nation of the invention
be reég%%gﬁggémgﬁgg@n%ound of formula (1) or a
phehenpglessarciatthy (sack epaltirbwatials) aerussd ﬁn/tikele‘schepnenf no distinction
nd a retic, The ureti ected fro
should 35 afade Rtk theaseed ctetiel CnBoHtaeh anuS aripe et dor example
"ABCUIRNghd de5y", HOLTThes 'EbﬁllBﬁ{ahBﬂ ofliipef hh € Rowek @Qs!é letters with these 3
di uretics and’ ano nercurial diuretics. Nonlimting
letteraemahmae@e Qe hh@gd e sonsidsragein dwwd the n@mh ime2iighg as one another, unless

indicaﬁ%ﬁ?) bcﬂt%fﬁ gg& 2 rgt h%%lz\;g)lg? u%iéhﬁ Ig, %o%qmonahty generally applies to

glossz{fﬁttbﬂrhsctsabm la@éb&%maﬂ@ths}) twhiel? itudenéhibscripts, whlch may appear with or
chl oronet hi azi de. Nonlimti n%texarrpl es of
t

thhosbﬂa@wmwah iapgXen' (it X2 -aAdditipaaly.atleigls efnglossary terms may or
1€ rofe [
ey AT MR RS b, e
| oop of Henle of the kidney, are torserri de,
Cell paffetndyi defer fro] asesidthg addsoatehendodiients, awiod.adjacent ion-exchange
Nonlimting exanpl es or organo nercurial diuretics ar

membrapasap SRASET Peiweeiihg o manehrarsgynd jaspacep pdiaginh & Wemﬁraﬂea and

s spafF B3Pk TRRGLL, el b AL BN s B0 RS o s

of a sfuﬁabl‘el Ingatrial, iorused ﬁdira:bnmﬁng |tluminlembme emtlabd;;mc&ahnd omay be part of
sol vate thereof, and a um channel

g {: er. I(gf one th
the spaRefe A ABRPAAIEIROMPAPEIty HOZ (FARAGTET t’(?BIPJla P“';f TRPRE: ft Process, 1he
| &t VBLto ¥ ﬁ’l@hﬂte@l@ and spacers,
term e o R e, i (GSNAPAREP 1o I SrBHOS ond s
solutibid in mlea‘mckbompaameatMMrPIOMSf eimopasinpat. buf | onedi |,
ci I ni di pi ne, docosahexaenoi c acid, efonidipine HC,
fasudil, isradipine, |acidipine, |ercanidipine,
Chark® ﬁ@ﬁdl@' A8y rdf@tb Jidebideng i sbfledmbodirhetagiapian@unt of fixed charges per
ni nodi pi ne, Teczem verel an I endl | , nisoldipine,
volured inraemeinbiane, thw@@meamludla&aog AR V24861 . I n anot her
enbodi nent, the cal cium channel bI ocker is selected
fromthe group consisting of NS-7, NW1 0 15,
Comgﬁftﬁﬁﬁﬁ fiftay 1Sfer 34, 288:9i{}Bto domreoethbodimentR- ¥ plmpwnddfined by a spacer
isaram |, CAl, ipenoxazone, JTV-51 9, S-312d, SD 321
betxwe;entgvgmrgbrplzqsne, TA-993, vintoperol, YM 430, CHF-1 521
, el godi pine, furnidipine, L-651582, oxodipine,
ranol azi ne, AE-0047, azel nidipine, dotari zine,
Concleﬂtmtednnpy nefer {0 amoddlpg e sorse rmbpdicticn(s, & @rooges StrraH) desalination,
sal, vatani dngglc }—% and zi conoti de. The
°r0ﬂ¥36 OROAGSEEIRPIEPE 2 §8at e t he preparation of the
i ntermedi ates and conpounds of the fornmula (1).
PREPARATI ONS | nternedi ate 1
Cross lipBing @mehyk)mmrefqﬁydmom@m sgneeehpdgeals the formation of

covalﬁgcdbeong%/ T Fg)ﬁ% g)o (ﬁlﬁerraaﬁ )g)g gpg’gﬁ%y Hté %%gt%?r@ Eé n%qng may also

.05 kg, 3.95 nole) was stirred in 98% H2SO4 ( 3. OOL) at
roomtenperature for about 40n. The m xture was then
poured onto ice and the veryl4ine suspensi on was
filtered and washed with H2O t horoughly until pH of
wash is neutral. The white solid was washed with
hexanes and was then dried in vacuo at 35-40 0C to

g| ve 1119 g (99.8%yield) of product in 99.9% purity.

NN NS SR L LIS M~ o~ aAa M ITr— A o
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met hyl t-butyl ether. The fraction(s) containing
product were conbi ned and concentrated to about 70 m _
whyoodios199d | ati on. Heptane (120 ml _) was added BEIB2008/055380

distillation was continued until the pot tenperature

reached 98.4 C. About 100 ml _ of distillate was
be brogight abeoutll imractieng pther than sovdent dandosugh agelegtrestaticar duydrophobic
interadffbhs S@E@?sdmﬁ‘é}%s‘e@? éecﬁgfo%g flhx%ipg el 5%@%&2%&% r?d ZE ego ¢

The m xture was slowy chllled to O C over 90 mnutes

The m xture was held at 0 C for 30 m_nutes.
Diluatg, yaceerdingato £pme spbpdiments.nis ap|aligmahive \ﬂﬁ§hé%r é@dxﬁtrem in ED
desah“ﬂétf dychilled (0 € heptane. The solid was dried on the

ter. A creamcolored, crystalline solid ( 16.3 g;
8%y| el d) was obtai ned. The NWVR data of the title
nd are_as 3}ternat|ve tive_.exa
S

Electli)d,g c[e ey rr:’@r t(( 2a0ﬁ Higx eslomﬂ 3 oq_pmﬁ:gr}g ing _(for ex gglp?e plastic)
sealed/ blégﬂ@rﬂyx{a}xé@cg)lﬁnﬂ{@’ hld @feﬁt%ﬁég IRhidhtsBYpIgNhé -S&io%ani passing

Pf epar at i on of

through-th8 n{e@ﬂoramqiaykqg@eayd yalhtiaisphleneletraste calis/ miay s@me plse amend plates

ﬁ%%? ;goxam de. 4-fluoroacetophenone (3.0 g, 2 1.7
in an &Y and 4- {3-

[(triisopropyl si [ yl')thio] phenyl }tetrahydro-2H pyran-4-

car boxam de({& , 2 1.7 nols) and tetraethyl amoni um
Electtosdeionianton (EDIb n!ﬁYgref@rztOm%P@}m\ReWe%Q]%?)éﬁ’&’éélmf’r’i’ts a process for

anhygdr e f
desaldit Yo AR g RRigR? fFink HEE0LanR BRI BB the feed (diuate
comphrtierit0st et fecdHmd( #idceds, coflparmmdnss) .is Bhdeast ipartiatly filled with ion

m xture was then heated at 80 degrees Cel sius for 12
exchapgrifesin. The het er ogeneous m xture was allowed to cool

to roomtenperature. Ethyl acetate (100 m), and 1.0 N
Electmlalgﬁg) m%ﬁ 3reF€r) tANEWRIIRE  105F0ME ) eMBIEmBAEed tpPodelte comprising

ers were vigorously mxed stirred for

transfomnimghonsrthroligh semspttmbh@e presghranesydisvea dly| aaelestriqpotential.

suction filtration, washed with water and ethyl ether

(4 x 50 rr1) and dried under vacuumto afford a bei ge

Ele tm_dj?lgs eg/grsg'leﬁé)rlg Waggeﬁgéhﬁ%ﬁﬁg%gsorﬁ@- embodiments, an

electr&%@@isl 9fbc$$sman 3wlRhnitig, Bdction AV dleec et raurenbvier reyersed  at
aqueous buffer with 0.1 % TFA. Step 2 :
predetemp@daﬁetyﬁ Sof N-r(1
E) - (di met hyl am no) net hyl enel-4-r3-({4-r(2E)- 3-
(di met hyl am no) prop- 2- enoyl i phenyl )t hi o)ghenyl ltetrahv
Electﬁkidial&lsis EDAstatk may tederani awording to some embodiments, a stack containing

membgaze@r t;égcg%c gltgxl(gah é%l (Lt hagloL,ﬁthengftle%l\)gghé\ggxégﬁ}%oﬁww ' -least two
soluﬁ?ﬁ@yéiié’c%‘dae%b(lﬁ Me)ztncl\ﬂéﬁb thiheh ehemtrindsandtsalutiohs BMF serving as
g was added. The solution was then

end phetes; @dd mean9® keegrthess toesthery The epd plalss MBLFATY tggntrance and exit
ghﬁ hls were renoved by rotary evaporation at
ports 0L iy S8 BPessure to afford a dark red oil. The oil was
di ssolved in methylene chloride and applied to a

colum of silica gel. The col ym, was ele\g%e Wi t h 2 %% lates) at
End Pbﬁﬁ@samé}' ez fo, a%“@wflé torsqng embodimenis, P O SHRRpic, Tiat pia

nagt g CH)!EE}')&?&%II ghd thus holdin
one o SRELHRBRFIT D MYt RIS Emols,
togeth& dip or ildclrd\hﬁn(oﬁe@i@ phbkage DB ronejules. ppm 1. 69 - 1.82

(m 2 H 2.52 - 2.59 (m 2H 2.8 (s, 3 H 2.91 (s, 3

H 3.08 (s, 3 H 3.15 (s, 3 H 3.36 - 3.47 (m

3.67 - 3.83 (m 2 H 5.81 (d, J=1 2.29 Hz, 1 H

(d, J=8.1 9 Hz, 2 H 7.25 - 7.30 (m 1 H 7.34

(m 2 H 7.44 - 7.50 (m 1 H57.72 (d, J=1 2.29 Hz,

H 7.84 (d, J=8.53 Hz, 2 H 8.35 (s, 1 H Step 3 :

Preparation of 4-r3-({4-ri -(2-hvdroxyethyl)-

H pyrazol - 5-

yl i phenyl )t hi o) phenyl 1t et r ahvdr o- 2H- pyr an- 4- car boxam d

2 H
7.22
- 7.42
Hz, 1
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conparative exanple 1 using the appropriate hydrazine
starting materials. Exanple 3
waA2q034077992 ( 1- cycl opent yl - 1H pyrazol - 5- yl ) phenyP{1/iB20)81155380
enyl )t etrahydro- 2prran- 4- car boxam de 1H NWVR (400
MHz, DMSO-c/6) d ppm1.47 - 1.63 ép] 2 H 1.73 - 1.88
Feed CHieam pay refen to, qccgq;h fgio gorpg embadingeyts, 3=splgiopgtorbe pcessed by

oy i By e g S e Wil v 1

compartménté) 7.24 (br. s., 1 H 7.30 (d, J=6.59 Hz, 1 H)
7.34 - 7.44 (m 6 H) 7.50 (d, J=1 .46 Hz, 1 H) 7.47
(s, 1 H; HRVS calc MrH 448. 2059, found: 448. 2028.
Fram%dQ@Il {r[ag Tefbr t&ﬁ@do?clﬁﬁg%é’ %1 x&ei bod1 ents, a p ﬁte gtone end of al module with
H pyraz ) pheny eny tetra ro- 2Hpyr
openidg(s pfoln dmfiie(ﬂ endpiobeR s(rd:00s Wik A cEIVBOrsiTtBE odl ampmexd%ge and cation
br. s., 2 .53 (br. s., 5 H 1.71 (br. s., 1 H)
eXCha%e‘%%le{f&’Fanf&gg%%a‘Pg{l{-l H 1.80 (br. s., 1 H 1.86 (d,
J=19.40 Hz, 1H) 1.85 (d, J=7.69 Hz, 1 H) 2.00 (t, J=1
0.25 Hz, 2 H) 2.00 (d, J=19.76 Hz, 1 H) 2.40 (d, J=1 ,
Free ﬂ0514mlalz ref2r 1), Bcdidigsto ompg e@bq@in'(e@ts anpngrarkce ad exit pf the fluid

streang 1 139 c%g@af]tg]ents iie%znéd]%}égga(csrrs ings ee’vis %d/o]r‘]'g@l_'?zd&np]ajt%nésgdeﬁned by
spacefd betivebll ekcldmge nheriBrans, &séﬂhaﬁy ABropgh tHeE@nfid bibss-Bection of the
H); HRVS cal c I\/HrH 476. 2372 found: 476.2369. Exanple

spaceg,
4- (3-{[4-(1-cycl ohexyl - 1H pyrazol - 5-yl ) phenyl ] t hi o} phe
nyl ) tetrahydro- 2Hpyran- 4-carboxam de 1H NVR (400 MHz,
GaskEIVE@yCﬁeﬁe)r td, ppavrding 7o -soine3Embodiméntis]) a frf8e @enerdliyl niadg lof elastic
1. - 1
ot s e oy b herbrbges 5 gaping s o gfgiec nd exi of
8 ] 1n70 i€ oftén w1tﬂ1 the gasket
feed aEgd p'}{ocge% tgeiéfrijs.s‘.SédE’%r %Dld'%asg%%ﬁa}(% fO}-I%‘l rféq; & often with g
cast olttht edpe® oP@e spacef.ound: 462. 221 5. Exan‘pl e 6
4-13-({4-[1 -(cycl opropyl net hyI )-i H pyrazol - 5-
yl ] phenyl }t hi o) phenyl ] t et r ahydr o- 2H pyr an- 4- car boxam d
Hydr%aﬂ)l KSR nVEEnayVRP16/ £k ordirpPid) s@mb‘bnﬁlﬁbdnﬂétﬁs &Sraﬂb between an
0.39 (d, J=6.59 Hz, 2 H 1.08 (br, s., H)
apphed HIEWE( md Qﬂpbv ﬁorzp@;a@gfe flew a3 expresged by [a|)hngar4wyel?q5}y of a solution
e gﬁgsgagz(d J=1 1.35 Hz, 2 H 4.00 (d, J=6.95
Pass‘% ba 6 (d, J=1 46Hz 1 H 7.02 (br. s., 1 H
7.23 (br. s., 1 H 728(d J659Hz 1H 7.32 -
7.41 4 7.43 - 7.49
Ton q:thang(arn%n@a:& masHreforse, f“@?@‘i‘ngftﬁ ?ﬁﬂw ezléz?dim@% $fhmdunt of fixed

charggs BgRInf dfy yejebt of a polymer or of a membrane.

yl ] phenyl } t h| o) phenyl ] t et rahydr o- 2H- pyr an- 4- car boxam d

Ton %c%?nggmmétﬁgga@wgt@a%%ch? ) g%@?nng] % g%m(em mé ﬁy‘e@s,] }nernbranes
des,lgned1 f§14 tl(afﬁferl OH)IOI;IS %?t car%'—?lx@d %a{% ?orl'Bxaﬁxpl’& {hdy may contain

1 3.54 3.43 - 3.51
polyn(ms mqh) ca&yﬁmm@ cgroups1 lectyq negtralipy H)mmnf@meé &y mebilexpunter-ions of

oppos';ll’gzezgg? g«g thag _o? tlidpb)l‘glgl%ﬁd' gl%s i%?7?§ﬁa§€{sn ?tfbggﬁgé’%.nd anions in
anior eXchaffé nitnirahes? €otidns dr%lons&ﬁ” thizsande sifin 2 tAB pOlymer

J=8.42 Hz, 3 H. HRMS calc MtH 462. 221 5, found:

462.2208. Exanple 8

e
Ionomte;'sgxﬁx y% ?’efér%ﬁ QJEXJd'l C IS gé(bgrgnnﬂéen}sa BS%&&& éﬂn@a}lﬁ’iﬂg ¥th) Rydrophilic
chargaﬂ/%@atqis@ndcﬂl}mnmlﬂ)biﬂg@ups Jonowterpiare sena)ralhy muhle in @eganic solvents
é 2.38 (d, J=1 3.72 Hz, 2 H 3.45 (t, J=1 0.52

andmfé),u CIyWECEH) (4, J=1 1.71 Hz, 2 H) 4.09 (q, J=7.01

Hz, 2 H 7.00 (br. s., 1 H ®12- 7.52 (m 11 H);

HRMS calc MFH 408.1 746, found: 408.1 847. Exanple 9

4- (3-{[4-(1-isopropyl-1H pyrazol -5-yl) phenyl ]t hi o} phen

yl )tetrahydro- 2Hpyran- 4-carboxam de 1H NVR (400 MHz,

DI\/SOC/G) d ppml 34 (d J=6. 59 Hz 6 H) 1 78 (t J=1

~ A ~ "~ NS - A "~ A==
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te/t-butoxide ( 1 .0 Min THF, 2.0 m _, 2.0 mmol ) were
added to anhydrous toluene ( 10 m ). The m xture was
woraeovn 90 degrees Cel sius and stirred for BECTHBI206S/055380

After cooling to roomtenperature, ethyl acetate was

added (100 m ) along with 1.0 NHC (6 m ). The

m xture was then stirred for 30 m nutes and t he beige

le t| he ..

MemBtG8 ARS8 SORIBRURY (ST Aol d B8 g pivs in
whlc}EaIVéJeIﬁéhtﬁmvetsul’tﬂ)lpf:omm':bhyl|t@'wle$h| oride and acetone,

respectively. The product was a light brown solid and

wei ghed 0.36 g (64 %9. LCMS: 5% 1 00% CH3CN: H20
Mod\%% Z%Ke‘ﬁ[ﬂral%\r’ Zﬁoecli?lle? Hi'a? uéé:ﬁ%ral@ Tefdl Bt S2ordid 16§ embodiments,
connedted @rc(t{p;s of éEE:)ent% s@dlu aetmhybeanen M@dld@-lﬁayemmdﬁ -aZnembrane package,

fastenp{liuor RneMLd Ll R RS g f A e PO A 4 SBI B B D timents.
A plufhh{;?»of{rﬁémﬁ@seﬂdt leardyihk W FrapRRAQRN Irﬁatymecglepé}eea lb}ytaegaémy dr o-

pyr an- 4- car boxam de (600 ny, mmol ) “was added
to anhydrous DMF (5 m_) Then, thed| nmet hyI acetal of

S added 1 .03 N L and th olutian . . ..
permBEeR, A3 Eombrire B e e ls PR 5200 PR Phgimination
betwe¥R leatibnsesd\Biibne MARMI GG hetth seREtMLHeRbRSSUEECtEO current is carried

provi de an orange residual solid that was used,
mostlwby kenstof adelFign eGPy pukyiar smeakk anegunt phions AEaTRBAOSE %}511
Step 3 : Preparation of 4-(3-(f2-fluoro-4-(1-nethyl-
H pyrazol - 5-
Potting piyersférl td)i axcpfiény ko tsemeatnblodimhts/ apyroestiude camipoxiag binding
ide. 4-[3-({4-[(R2E)-3-(Di net Ianlno op- 2-ena - 2-
membr o eTpERER RGN fm@  Shesity P RIS 63 16 0%&)3& B SeAEe s that the
S accessible
imericy 3 Bapilly B b e o B
and offietssireibloakad. net hyl hydrazine (2 m ) was added. The
solution was stirred at O degrees Celsius for one hour
and then at roomtenperature for 10 hours. The
Proce$® |sﬁrehlneﬁla¥‘@5ﬁr & NEVEBFAIIRY td 96rAé ¥ndY AR, iaosdlutidheflowing through
vi scous oily residue was dissolved in a small_vol ume
compmﬁmnms halteamaie clol 8hd decchrsireampplthe crompagimens; réfgged o as process
% ca gel . The cartridge was el uted using a gradient
compaKiment-Fom 2 7:3 ratio of methylene chloride and
acetone, respectively, to a 2:8 ratio of nethyl ene
chl oride and acetone, respectivel Fraction

Reversefhiprrojalynis (BEGHLBRY TRMeocARET N oaruns: SRPeimeRscf process in
Whlcfiﬁ %\e}%\/ bg%gto%az&h G uox?gsa@ Cf‘ﬁt‘istc%n%ijtédq?{o el@ctffg enégg@)y allowing

dlfﬁ1s20d'|))f galﬂfrc(rﬂ a 3elbflod HfHragh Zbobt)en.'etraltﬁ)n- tc8 1G5 c(onpen;grat-mpn 'through an
J=11.71 Hz, 2 H) 3.88 (s, 3 H 6.49 (s, 1 H
electr?(.he%’@ﬁhc s., 1 H 7.20 - 7.29 (m 2 H) 7.34 - 7.43
(m 4 H 7.46 (d, J=9.52 Hz, 2 H) 7.54 (d, J=1 0.98
Hz, 1 H,; HRMS calc WH. 4 12 1495, found 4 12.1454.
Seal Emaln@)enaﬁ reffex B, {acordingaio ssomme( qmbwhmﬁyqs, a tx}ghbggeggqgﬂlyg permanent

adherélgz %%yg lnHi i;[g% E{hlegﬁk bpg trr{e%qrﬁfgl{eg o% '_al' Jf)\égeqnarf'd 6/ QIOmeranes
and tlfe‘ ﬂr%cc{sﬁ 4ratiRgreniLadetaco Braliyg jiah |be|aphemd Dt ghue @htigtral sealing or

- pyr an- 4-carboxam de. 1.15 g of
any 01311-8{‘3!-11[ ek opyl si | yl )t hi o] phenyl }tetrahydro-2/-/-p
yran-4- carboxanmi de, 1.01 6 g of
4- br ono- 2- chl or oi odobenzene, 0.206 g of
Sealih@br gliing tay ratserryﬂeptmamhno@) (pfaierrameyhvm@lem Betyyewsf elements such

bi s| I h|no en et her, 0.525 g of
as, fo&@éﬁ’ﬂﬁ?ﬁf‘?ﬂﬁ? %“ﬁ REFE° Qéﬁgsg %dcf{ﬁl? %et hyl anmoni um
chl ori de nonohydrate were plldced in a flask and
evacuated/nitrogen filled three tines. 22 m _ of
anhydr ous i sopropanol was added, followed by the

addition of 3.50 m _ of 1.0 M potaSS|un1f but oxi de in
tetrahydrofuran The reactlon n1xture was heated at

I .

oy

o o o T o
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tetrahydro- 2H pyran- 4-car boxam de (70 ng) was

dissolved in 1 m _ anhydrous 1-nethyl-2-pyrrolidinone
waeaader to the nain reaction m xture. The rBSUIB2008455380

solution was heated at 1350C for 40 hours and then

purified by reverse phase chromatography to give the

product (27ng). HRMS (I\/H-H) calc 4 12.1495, found 4

Shape(ﬁ?l])'lfssomg%g;,gwrg }‘ 539? 19, gg:o ng ﬁo ’58121% %ga@BH“ n;})ﬁnicg erwlbrgt?es which
have e"BenﬁalT)Zeélﬁl lenéfﬁ]dléxeﬁs'io)nsan@é' b wé: sbres3. 87 (s, 3 H)

03 (dt, J=8. 86, 188HZ 1
711-717(m2 7.23 (t, J=1 .61 Hz,

H)
Sleeveg r'gﬁy gesfgrgt%( E%pa)rdlﬁlgéo émd' rxﬁ)%blrf;eéﬁ%?&fﬁzrgerggrﬁsxeszﬁggljed dﬁong at least

two peﬂr@llel edges, possibly sealed with a spacer between them. The membranes may be sealed
%2 chl oro-4-(1-neth I-1H-pyr zol - 5- yll)) phenyl ]

togethgl} 9])5 alopg the edges. Optlonally, a rnem rane may be part”of two adjacent

sleeved®Bt hyl t etrahydro- 2H pyr an- 4- car boxani de80 ng of the
conpound of exanple 13 and 10 m _ of anhydrous
tetrahydrofuran were placed in an oven-dried vial. 30
NReftensods unadeywdr Figard 6A%Yvdiictpetirimricilly itluseataé aoi dxemplary ED
was added,  and the m xture was stirred, at

devicq Hhﬂ%k%ﬂ\m in et Eindsvice d0 tpierdly camprises s ERiagkod g a direet

currer%\{vzﬁCz ft% Q%\]ﬁjc izwﬁour étH{l 80 gf%étr&ie's Tak %&@g(e: Ireglgﬁgi(’: tehteI E(‘,:D stack, the

electrédzls obowqmsmgdae cdathaaha:i (tidgetivabachangad Wamlml) 42 eghdvin hnode (positively
et hyl e% tra dW|th nd_5%
charg%qegplinaé é{gpmlgqﬂ te ¥ 'ruir?rgﬁé (ﬁme 8 hore cation
exchaﬁ%@ﬁféﬂfb?aﬁfe?q7 %Hjoﬂié%ﬂ fofdary artigly @i&ﬁn@ﬁﬁ&branes 16, the ED stack
romat ogr aphy. The product fractions were di] uted

adaptédntoopeetityd flaidetSatsuch asx foraaxamplesatsaltsontaipies Huid(Grckish water), to
flow }g%\%{gég %cdp%r&bldarg{i]sgg\%w gﬁg?ﬂr{)agq%?% ?“@8 ?tusluffgée clf {Helrl;l%ﬁ%es Cation
exchaﬁ%l@giéﬁltbradéﬁwﬁs aMipdd Gadllow ﬁéls&nﬂe 135518 iroﬂmd 14542suﬂ:14 712 for example,

400 MHz, DMSO- c/ 6) 80 - é Ié) £ th
Sodlum @{IB+()dto Digratg from Hﬁrstglq.q) ofghg me(ré)ranj:_tg agcppﬂg 1tessef;8n side of the

memti_&ne érg ﬁ)dlg;:cégxg ()120 zggq% Zlef_b\’gﬁ%e?@oélggg fgssgc%_?zloﬁﬁc%jjﬁvg $ons 19 in the

fluid, (s@ch és&oﬁ@x le, 1C1lrll))rld’e 381 X iliﬂd Anle egchangd niesbraneslié Hzadapted to
7.43

allowpq)egeptn@gm{la ﬂulgigiﬁ_@ mlgraric& fr?mﬁ %(‘ﬁ 51d5$lé%m,g@%raf%ﬂ&) aﬁ opposite

liHar deBy, RitliteTblocki f positiv
secon&%gdﬁazg%zgénl§%n{] elﬁ)% cﬁ%"e%}flglﬁ gﬁ gﬁ.ng/ o iteIblocking passage of positive
ions 18 - net hyl t et r ahydr o- 2H— pyr an- 4- car boxani de Step 1:

Pr £ g(ﬁg%lnkg Q@%‘;l ég} br 0 g gﬁg; iﬁz)klﬁ{rgﬁg% explofedisometric

PYS HIPHERBY @0 %&1 baa ceRh unhaa@aﬂ jriee rstamktlrloglmwn in Figure
v1ew§g9§gogven dried flask and cﬁ)lal led to 00C_. 34.

1A, ad knbwoimthetast: rERylayies L9 mey comprisxa pigaliy & acl P%}fﬁ %Wcl? may range

i tion funn
in nu{rxg%gplé?wl%jtd%?gd%doh%llmaﬁg U’%n% s%%%}ﬁ{/e\g El{eo%aj (}3{3 c,reﬁ‘i’ﬁlr includes a
paralfeNSrriRRAIhOS \WasorC xvhende @t@brandill7yuseon wkdhangs m;emorane 16, a feed
et her, and extracted with saturat e gEOt assium ed adiacent
spaceg 2P tbsmaee thcwwmon eXPRANEOAISHIIAIES AN G FTAEESH Spase L2 o faly! adi
vt £ kpdcer B are adapted to conduct
to thecon(%:ne %ﬁ%ﬁe%@?pag&'iféftrﬁgbsrﬁ@e?hr%mt ogra hypon
fluid Slow ©Ba dﬁh:ethm pamnel toy and betvwsenerasion srickange perabrapg 17 and anion

eSS %2 SR W SO o

i i nd 27 adapiéd td 1rh|)od?1cé- uﬁb(llbnce.] mBthe6iludd , flabw H)hﬂe minimizing
mteri?gﬁ%e(éme 0 (m ﬁt@d .55 - 7.61 (m 1 H. Step 2 :
Preparation of 18
1- brono- 3-(chl oronet hyl ) - 2-fl uor obenzene. 4.26 g of
(3- br ono- 2- f | uor ophenyl ) net hanol and 70 m _ of
anhydr ous net hyl ene chl ori de were placed under
nitrogen in an oven-dried flask 1 64 m _ thionyl

o oy e
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1.89 - 2200 (m 2 H 2.32 (d, J=1 3.43 Hz, 2 H 3.63 -
3.69 (m 4 H 3.85 (s, 3 H 6.42 (d, J=1.88 Hz, 1 H)
wQa 209071992 s., 1 H) 7.06 (br. s., 1 H 7.23 - FCBB2008/055380

4H)746(dJ . 88 Hz, 1H)747-755(m3H).

Stedo Preg 1iatlon of 4-(2-fluoro-3-{[4-(1 -nethyl-
pressyre mr(aat&na y,y 65: BRACET 39 HMay) be the process spacer and process spacer 20
may k‘éhtﬁ@ﬂ:e)d' %p\c{céTEt %%cfr %@%&? [eﬁd ?{'Eﬁyé't?ﬂ( fl' %%rtﬁg SR, for example
cathodl@ b&aazshbwﬂ ~11ytbepﬁmmg/ht] dﬂ&l enf pifieiy ED- stack, the two electrodes adapted to

t et rahydr o- ran bo am de and 2 ous .. .
apPly By PO G TR (BIOLE RS ISP RAGTo b e onde 1 bt into an
electrOUERIAKhiBH alsb brvesd éﬁﬁ ﬂ&teﬂ?ﬁ'ﬂ&’é@bysgarck%r @)@Qrﬂ%le cathode 12 is built

di spersion in mneral oil) were added, m Xt ur
into anésplsﬁeu (eleettodg celho?d.t dimpealentrode ceby chOemmnpm ebctreﬁneo&fbl 22, each

odi,de wa

compgiep GaTR PFL R e Pl BP0 7073 AP el DN g Plpjons andlor

chemﬂhl@@;ﬁbal@cﬁhhlﬁedat‘él ddnibBISpraets dondifichst 1ehd @8&tddes) ielfding cleaning
iluted with ethyl acetate, extracted with wat er and

of thes%eg@@nqanf enewamele, hyirpeldosg @hldrmghé»g asded ip fogthede 12 to prevent
scah onttffé %gctro%%ﬁ Sleﬂl.lthégl% cf% rrg)ldft hgd by reverse phase
ogra ractions were diluted

l mﬁ Qn eidni;bla@&&tsﬂlrﬁtloﬁ}@fdca@ﬂ@dEW 4 Fecl %iragm @6 umd 2qsto¢ess stream 26'
bi carbonate, dried with magngs(s]tj um uI fate, filter

may floyy thepushgoaduitsAfintocamparaenisdorge Wequgeﬁaragps ‘f:(g and 17. Feed
strea E@ %}s( 12@&&%% A C§%SO%%§ ps?)rﬁ]ﬁ? :hg'émfdé%&ggesﬂ%ﬁac%r 36QGhrough an

entry &oit 30 &dSZO Etampi2seH) in2 e&h spzb,ceﬂ :@s;&cﬂ\’&lﬁzApghwpog Q‘fzuhe electric

potenégdrti) thg agci%%e%ga{% algxpﬁct -/cuggnt or;hgy ﬁ‘%;fu Séb)( stacly li_bfrom one
electr&&b td al'ﬂ)ﬂf@ ﬂg?ara@m%'}hengﬂ@ i fhed kfrdari@6H¥hd proddss étrdnfn 26, creating a
feed slx&dm(l%i eﬁﬂdJ@ptDCESS{Sftrgpamlli‘rm hlj¢rnateicpippaBEnts- Kor)qyaeple, feed stream

25 mq;ﬂ%v%%@ ﬁ%%b &Oﬂg_ﬁlﬁ%ﬁg co&npghs% f)(i:gc}n spc?é:erﬁ]() V\Ilhllte process stream 25'

may OSBABMh WepPod¥Bombisrigent kemprting @rdiﬁ@scsfpabt&dm' n Process stream 25'
exanﬂ) e 16 usi ng@t he conpound of exanp
P

flowsomhpt pregestiapaser A9, thiqreks cvpeit 34 a2ed ﬂ@?’é ﬂerB&h Condyifh 9" out of the

procegsz((is%n%gg%; %ﬁ@&éggwg ﬁ;\ﬁgﬁ g%r@%rg QS?Q%Q (7)§t101( FE@Q 'spacer 20

through et pért (3d, add-Ao%¥ thpygtBeddiduBs 38 out 8f 46 feed c@np@rtr@erimand out of
(ddd, J=1 1.55, 3.76, 3.49 Hz, 2 H 3.87 (s, 3 H 6.45
EDste%klfJ =1 .88 Hz, 1 H) 7.03 (ddd, J=8.39, 2.28, 1.95 Hz,

Zmlaa&rﬁ)eﬁltg areég‘e]aef%ll?%alﬂ{aﬁéd H?latnibl}"ﬁnﬂ u&llfiti)ll(ytm atardge of 0.5-1.0
mm, mchﬂcb,tteﬂipstoéhﬁammna B}talzel@:mqqi res@taq):e m E@ s(agfk 13 :rqla’g‘g[el)qiow A high

ccctrigalJsisaior PR<D S Mot R ISl PBY LR rdes Sy mecessary
direct] ctui’:'eﬁl} ehgied for idar e aration.

met hyl t et rahydro ran- 4-carboxam de Ste

Prighdevics Bhmay bqadmte%wzb%usaﬂffm%lﬁmwﬁﬁ Reyitaal (FBRy processes

In angé}%ﬁ cagP glgﬁfé()r& fgé %Iﬁﬁggﬁnélh&g)r es L giﬁcrlrgti”ﬁfl llc%gf;éﬁfgrﬁ]éd )for example,
three WEfoRr (RS pek hogeRevrsing gﬂ:rpollzmtﬁ of eleetnatics éﬂ afid 43 kedanek scaling and

heat ed at refl ux overni ght eacti on was .cool ed, .
foulingn ion xphangs mepgyanss oy Ko EY ah?wgfﬁ H@Cﬁé&én‘-&d%%fg and feed into
procegpd stirred for 30 m nutes. The reaction was dil uted

th 200 Ml _ water and extracted three tines with
For emm}biy,l theéeedistrearh dely bEseawaabhindgte progessistedm yraysbojies water.
extracted with 5% sodi um carbonate and water, dried

over sodiumsulfate, filtered, concentrated, and

purified by flash chromatogri®hy on silica. The

product fractions were concentrated and vacuum dri ed

to give 5 g of product. GCMs (M 154; 1H NWR (400 MHz,

DMSO-c/6) d ppm6.58 - 6.68 (m 3 H 7.57 (dd, J=1

1.14, 6.04 Hz, 1 H) Step 2 ; Preparatlon of

o ~ o o o - -~ o Y
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Step 9 : Preparation of

4- (3-brono- 2, 5-di fl uorophenyl)tetrahvdro-2/-/-pyran-4-
w@a00boxant de. 748 ng of 4 PCT/IB2008/055380

-(3-brono- 2, 5-di fl uor ophenyl )tetrahydro-2/-/-pyran-4-c

ar bonltrl le, and 4 17 ng of ground potassium hydroxi de

wBPed ?_-,\pgq: d8 may bs wsed ningdiffsgeny jagplieatigns where a composition of two

i S NAY BRIOYLED Sk AT 10 B I B o

examﬂiﬁ&’eelﬁstﬁianﬁlﬂ)ﬁlcf mrocess bivetm 28h@ay baatmumsd fiaisl dbﬁmrﬁdlg a product of
concent ra{Med di | ut(?sd W th ethyl acet extracted

a relatpicavafyeniuchas Amipe acids oFYaripwy RIETIASRVEC IPROUETS, Sestiaiwhich are fo
be renfVe@" IFd€d sﬁi%dn?gﬁ ‘i’?{al‘fy; Sdﬁgﬂﬁ@%' T SHiH @k ‘i"elg{lvél% @El%gble suct. ED

concentrate e was triturate
devicedl G triay| alm beadaptedniextenesd foi didl@lﬁeatlcwmzf aJIﬂuEid Fanebeample, all anion

exchalRORBORL TS ET 85 PR B9AE meYpings dg; sigh st all ion

exchaé'ge mgm@an%s ixngfﬂstaelc(—i-l %1'34@&‘[165 ex@halﬂ&e %&%rﬁl‘i@ 14 _ﬁ}FD% case, feed
streani72® anc( grmtessﬁi@am %7 arema ﬂmd \ghlgh shqzuld jge }qyldvﬁe@g alqcﬂ thed stream 25 is

an et s e, 5 BBy ot B 9L KROAR s o
dialys3! bMﬁEeggﬂ dtamys@ pihedhyihdy Bé Eaktydloe- 21 EIIDstaybk am-cémpsikihgxaly cation
m ae
exchange( gwmb@wg%% & PPienad HEhy [anioay ?@hwomgmﬁyﬁ%ﬁwlé%wmg ion
net hyl
excha¥€ O&ﬁﬁ%l{? ‘?heé?ag%gggg g%ﬁtgltc%%lg 33y5 nmg of bis[(2-
dG{@hﬁaw o dptice G)D,phe]n@/d:drfﬁgbmtl,on EHosn,nayoiiot be used with very dilute

iy S oot el e (O ke B aeel 8 o
conceﬁﬂrm 2 pot a{%ﬂ&( TRONG) B8 Sveredingl bP KR A8 teed cBmphrtreMs with an jon

onate were added and the m xture was heat ed
exchaage &@ﬁglsmaﬁy miigét bedTThbis pecasss, osedifes prepatirgisubstantially pure water, is

conc ni r at and pu verse .
o versit B BleCaP A S ETREAINY GHIacee 19 AEFEBRE RaRZian (2l or continuous
electr% %i%n%hé/ﬂ (CEPHaEE: scnd Aabhiestio $ticksa agtitgoesshangh membrane and
i carbonate, dried with magnesi um sulfate fi It

an anmnetxclmge menzhrant, are sealedstorisnacete ancha isukiing fegdhee ]blfi%ued with ion

exchagef BN AT bardh Segss i riZon heF UE dl Pl CfiRida et al,
E1ect@r&ddiﬁiatlofﬂah@a(amwudqaémd A39 PAA14,929, ﬁ){ﬂl’;d9%ﬂﬂ&l@g al., Modules
for Eﬁe@g%érﬁgaeﬂp%p@g% yS7 Pgtegg %929%221(,_|§jg@h 8% 190g are hereby
mcorRJ_L?zrge(ié}LDre’%er%g&% tt}ébgﬂttrgty87 (s, 73050 gr 465.( d 1J H)l 888

( Rabdrene9is 8ﬂad36tolFlgure32 &Qndhzschgmaglca yMufqtm aru&;g)lgcg:d isometric
view ggg%hgglg(y)gg celj pflrg 19; c pH)séd ‘é% éane%i rai ché(?%? ?%32 Z% prised in an

ef #d (td be"®REDYS dilute- dndptr @atdntfate a solutlon ina
appar §%I(1)gnﬁi dp?%{agl)sgﬁdé}?]y )t / V- et hyl tgter ahvdro- 2H pyr a

desahnatambcpx«a:em dia. a@@rdﬂgcgfwmh (ag pdimgst @f 3thﬂupy?qpon Optlonally,

appar?% ﬁlgﬁmy agda&/eg?f)gﬁse 1n)éi %g%mugfl Ia§ g%)o?mylﬂ nnandmal%sm EDI,

CEDINYAY {1 QikcOAkp4thie 160 afayifSrmah )amdatﬂd/oiﬁ basic aasihyah mneutrahzatlon
f et rahydrof uran were placed undgr nit rogen in an ove
procesy |def@m@|aaqon@mléra@dusmuélan a0 A GRS ALWE AYALATSPUCF G} Anjergiy conversion

procegi se é\%]}( n?o%qg{xéqﬁpg smﬁoﬁd%eébtﬁ)ﬁgll}t G@qd'ﬂ.li@ the&oVa®n, as may be

room eratur€ for 1 hour
reqm@klafyl aﬂemdtprccem;lamdmmma@dwuandn ttlkfeecrfedepm«s; gmalpdiments of the
diluted wt n ract
inveniipRaRp@ ALY B0 7 s Hlreh@ublPE D)) oftchth passage of

with 5% SOdI um chloride, driZ® with nmagnesiumsulfate
filtered, concentrated, and purified by reverse phase
chr omat ogr aphy. The product fractions were diluted
into ethyl acetate, extracted with 5% aqueous sodi um
b| car bonat e, dr| ed WI t h magne3| um sul fate, filtered,

T e 1 o ~eS o
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provided the title conpound as a Iight anmber oil (240
ng, 30%. 1H NVR (400 MHz, CHLOROFORM c/) d ppm 2.05 -
wWQ@2@5/0(124 H) 3.86 - 3.94 (m 2 H 4.07 - 4. 1rA1/{BRNo81055380
H) 4.1 0 - 4.15 (m 1 H 7.1 9 (dd, J=8.70, 8.1 1 Hz,
1 H 7.43 (ddd, J=8.60, 4.30, 2.54 Hz, 1 7.68 (dd,
salt frpapaxgncentgie fqza dilute) crefg.{:sep cgrrentpxil@p@r@m f¢n potential (while in

e 8 BAFERTE 5k PP SR e e o
conce@tratéd selutiti)pon of

4 3-brono-4-fl uoragpheny|)-tetrahydro-2H pyran-4-carbo
Hinag ¥lomaygomprisgsovaies) exchanee %W%rﬁ%qs guch 25 a gatiggeexchange

membtlrélgegf%d%q\@) anrg&ﬂ%gc?xggge?rggxgg%h? 'ﬁ)@ yag ei( ?(%ﬁ%nﬁg second spacer

108, theamh¢ onsvidtantaldy schilao ta saoert H}«ipé)pabnﬂlbl ccii paur éﬂl wmaylcomprise a
wat er, d the resul Wasflltered
seconf e e enrermtians W fsirad obaies e meiabiae 106, for example,
for apr?gﬁﬁmyi% ust "fbpélcﬁé‘iﬁ‘ééno'?x %E&Q&%d/&tm% RiQphe dpzll)naﬁy cell pair
, tetraki's(thphenyl phosphi ne)” pa di um
101 o8&y .c@mpyyse G, @@onﬁdn)omndcl@nge{ auembrane 106 instead of cation exchange

hosph t her ¢.3 , 0.06 mmol) in
membfa‘?f’hﬁﬁyi‘gr?gp r %uﬁﬁ[w % ﬁil %’\7\}53 degassed and
pl}h'i dErdincd wivh( £h emB@ﬂiﬁl@h*tSoiSt@thWBnﬁaﬁ 531 &Hrﬁéxchang%hnembranes are
2M was added , and the resulting m xture heated

sealed @ 88¢ch foger i3 mewbane THekageatdd & wage%@& gepg d1p ot the strips

vertlcaﬁggg?r?}étzx[%?né%ﬁ@%ﬂ?ﬁ)?n{%ﬁ%bgqb a‘J it | e‘%‘ w?%(}esrl%eemz” of cation

exchaﬁg@&%nﬂﬁﬁm’fﬂlmw apinyt side Y4 of tﬂnﬁ slpad:dr d 0d aibprpuived O3Bisipg, parallel
0 0 i
edgesmslpﬁh @séad tcgas 9@% ang gg/fpcs:lgte radi egltzlgovﬁgst 5side 106’ of anion
éc §1§ fﬂh*'r@tﬁ})éi sphbkPM4eEN e xhY sdMb edges as
eXChagléésm%ﬁ%ﬁenyﬁé St gt ra ydr 0- 2H pyr a{)r]? 4- c;a%log\gm de &
spaceﬁtlecpls]attaE’h@blarrad:mbnan@ﬂOZ)S)mcbamhmg a first side 108' on second spacer 108

to a (sg;on@ )3]&2 ¥Qét g))r(l?%ggxx\{l) rg\%%l%an a’lonfeg\?&i %Pr?gsmg, parallel edges

' { 6,049 31d1hdds used € )attw 104,
perpegla}itscg%f t&gb alﬁﬁé k&/g Q@Ls/ gfohﬁ%t@ ﬁgﬁ’efr or mam de (S7use L) ' "% spacer

spacest108; exitian axcbangeemsmbzansr 02, ornc @Nignn exqhengs membrane 106, may
br o acet a 1 I e

compyige (b, Usg. 9 {JPIS}H‘Z ﬁ‘l ngzlgg S{flﬁgr? r"gaf%c?ﬁ% %?erﬂen‘{"a&cﬁd% Cbnnecting

elemdr® MRS @by iR 1dde] fo'%“ethprb& stripR 6hdhogs N\I&ﬂlcﬁsthp,t @fthryi suftable material.

water (25 L) and extracted. with di CH rorret han p&
The ginectitige eleBient, naigh ASgeMINECHiga slemete A A5 EIEK RF dilad To connect a
meml\ér\’%n? sluﬁl"l[gs lhélé %Q%lggi Qﬁl%?\tbizﬂfeqhtaﬁ%l/gf‘gl?b% ?xéfﬁﬁ%@inlsmﬁﬁ&e 106) to a
spacet 33fh a9fspadee 104 and/erdspactrel08 diitttost deformvBg (ﬂwmacer 2bke connecting
elem%?naz Qegpﬁqgggggé%ﬁ:;;gﬁ bqrglﬁgq{xglelgrpem(r%y 18{:]?119?’ for example, adhesive
stnpszof( 1%1&5?5@&% g)ﬁéﬁﬁ&ﬁxﬁ’é-ﬂ()%n @é}f«‘ ad 44 Bing). PRSGorBling element
was- dissol ved in THF L). While stirring,
may bé thjarnofthe rspacem (Byalirasdan fnbegsal p_art Qfsezcapm pr apapt asgempbled to the

AT T TN e
exam%le' fHefblall ehle lib, egdiges! QﬁDﬂleike\aﬁ&/oﬂbteﬁmlﬁlﬂdng)yf polymers comprised
dr opw se addi’tion of water (47 nl)

A solutio
in a sd@hgmlmtymlr@fdl the qu%Ch@gezngnW“%§eaé%éﬁ ﬂi“’oe‘{]%‘?é may comprise use
m xt ure f t.er
of tnf izl JUE or Waliife BEely AR Bla 1S @lrpindrn 102 and 106, he
conné@ingdﬁmm dptlbﬁzéfyeﬂ(ta’[dd toiindede worhérs afdhospacerfrand the membranes.
filtrate was concentrated to a neat oil. The oil was
di stilled under vaccum (<1 nmHg, 90 - 1050C) to afford
146 g (59% of the desired allohol. 1H NWR (400 MHz,
CHLOROFORMc/) d ppm 0.93 - 1.08 (m 3 H 3.20 - 3.81
(m 7H 410- 433 (m 1H 4.50 (d, J=1 7.59 Hz, 1
H; LCVMS (MtH) = 12 1. Step 3 : Preparation of (S)-1
|odo 2-(2- |odoethoxy)propane Trlphenyl phosphlne

A S~ o o A A — o A NS
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nmet hyl -t et rahydr o- 2H pyran-4-carbonitril e Procedures
used in the preparation of the conpound of exanple 27,
whedon;799ms used to prepare the foll ow ng conpPCHmB2008/055380
usi ng 2-(3-brono-4- fluorophenyl)acetonitrile as
starting material: 1H NVR (400 MHz, DVMSO-J 6) d ppm
Optionally, &ther nieghqdd, kndwh)in the 6#-may. Fe (sad ihclhling lsofRioh-re@Qant potting,

1.k 2.07-2.1 1 (. , 2.1 7-2 1 ,
for exiyfl slibon sids Tegin Pt qtthg goting gha frsiery 11y
611f”acécm:1aﬂe|§|) with- $P-embdirhsht @Hkhe Zmﬂeﬁtu?n 49 ie%nc? 'Z')mon exchange
7.53-7.55 (d, 2H), 63 (m
membag l&at essocjaigd w%corrdcﬂﬂii(pmo‘g?lla@y@e anmm a sac@nd side 108" of
seconéL2 §acer Iq‘h Ea%o Wy gan:‘)fe (eglgg;sl 4o rsgac%r (1138 is étpa\éhedl to membrane 106).

Membthﬁep;haﬁﬁblgd 1030mpy B Y bistAcE il YHis tr%hﬁe’:lrhy drpeeddtbrpyicalnthitkaess, with
arbonitrile Step 1: Preparation of

spacers .08 agdd 08 m%al@p&é\ﬁ«g/pm%? BAEsi 1A @)t eraptingprepeirudar directions to

cct SRR IR 180 B PRSTRL G Byl s, o v

by arrﬂ:w@tll!ﬁlan& 126Y despedth&l)an@pmﬁmﬁpydr)mﬂm dnd mrdw 126' may represent a
drochlorlde , . 1.3 1), dlneth ridine

flow p@bzfﬁ@t e4p@°i%r€)am gﬁ%lbﬁomogtweﬁ@a (res,%?e bisl). sy, the feed

streanﬁﬁag oo ttd 5Pef P64 gloﬂ?'drvﬁm@é 1A & IIII%E‘;H@J @ddgér RENS indicated

tion was poured o water (300nlL), washe
by mumple RITORR, atﬂ(m;) flowradt aloag @rvgmlﬁ I@nathuoé dhmmsmmglpdu gege. The
ate, fiJter sol ven
proce st fou gt et LB B Satilt STRHERL A yaspleg edee 108E as
indicalidd Eﬁ Wi En@ﬁﬁg RS & aﬁidg thé-bdhblMEDeI{é@ 82 ME‘Bppoﬂie unsealed
edge, emnualbopemezldw@wy tgﬂs ﬂnw 0ﬁth9§eqdzstreamm 7.62 (dd,

étBo% bxéﬁp%%ar gltb%ane IOfZLa%IM%r anfgnze)chaili@e 1E8bine 486 nQay comprise

shapelstz(bﬂe 8619 rexcharige U mbhaiy,| )}Et hi&mblmams Talapiedi e nixdtthin their linear
cool ed _solution of (4-bro

dlmerfsmmé i DRI ) A0A OV WSP@W@%& W&h‘&n]é)"/e 87 fesygptiopglliy e djmensions
are ma %gg&lyngtr\ﬁy r&%&%ﬁ@%ﬁ%{] lulg)?«P d{ﬂ&md}y aﬁ’d‘%‘fl %ﬁfd%hs ®Pfonally, the
dlmen'Ehﬁ‘ls re@ ehdinained Yo svithin edraage iof e?%) at ff%tle ;hjéh dryiraad fvmt cpndmons

~hour then allowed to warmto rature,
ons o Bpa AL MR R o
Chan%‘ér dinRASHA Baf Be Midindkdd by \Rited swéllifg BF thReofyiéathaterial by cross

over magnesiumsulfate, filtered and the sol vent
hrﬂcmlgemd)(oedwbydmmndiy stablaosmbreee) ﬁnmrtpﬂé%@u p¥chapge membrane 102

o 5 e BRI BoF ahedd biy A5hR o tom

7. Ixz i Iéxmen%o@menﬁt §Pth3 invdnkiBRathe shaie- fble membranés may be achieved
ronmo- 3-fl uorophenyl)-1 -methyl -1 H pyrazol e,

by combinihgitu ém @fchangeAntienaidagwh agdpusERRshRcERalsEHeS in which a small

vt s DT R 1 AP Yo, s o

positi¢® T Woth, Wil ah @@6hdrSal Mﬂ?cﬁoﬂilﬁfbiceﬁoltymef efHisixofmbinatibn qgeo\udes for a
ours, cooled to roomte erature, eated g%tchr&ﬂle X Swelli
membrgef @gpln)gng Qul&tﬂ{ltlauﬁfﬁﬁlﬁpg V\gql,lép%%rg tiye]y ggpgconyiuctpgce. Swelling
may Eiﬁegfg?s-ggebv&r ?rﬁ:%asﬁ{él a‘(}g?ee?tg?&?x?xe; ‘?raﬁﬁ’&mﬁ %ﬁg«?{gfnﬁiﬁﬁ*@n Optionally,
swellliigi gy bd Q@He) suppréseet] by erossrinkieg |ouby mkﬁlat\@th fup¢hiarged polymer(s).

Furthg&ggéﬂ&gf?og%ggﬁa@gﬁ% g\éoe;%g S;fff tﬁ? & a %@Qrsupn%%rbrgneedluegi%pance may be

G QBB PErRBRYsIAY 184 lthieRned®lofaheltrhéifbiehé [the thickness of the
kept g‘hi??iéent&gr adlggnt of Sl? acet at e: hept ane ézo 80, bg/

membreheimey beffangrangple 30 mlwmeé@éeﬂamé oeh e2 A& 50 GUCIOmetsF
vol une), to provide the titl2® conmpound ( 1 .66g) as a
solid. 1H NWR (400 MHz, CHLOROFORMtc/) d ppm 3.91 (s,
3 H 6.34 (d, J=1 .95 Hz, 1 H 7.1 1 (dd, J=8.01 ,
1.76 Hz, 1 H 7.20 (dd, J=8.99, 1.95 Hz, 1 H 7.53 (d,
J=1 .95 Hz, 1H) 765(dd 3820 703Hz 1 H. LCVMS

N o~ ~ —~ _.__.._L: s
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408.1 6 11(M+H cal cd: 408.1 546). Step 3 : Preparation
of (2S,4f?)-4-(3-fluoro-5-(4-(1 -nethyl-

WO 2009091992 0l - 5- PCT/IB2008/055380
yl) phenyl t hi o) phenyl ) - 2- net hyl -t etrahvdro-2/-/-pyran-4
-carboxam de. (2S,4R)-4-(3-fluoro-5-(4-(1 -nethyl -
| The pyncharged Spolymphemnayl thei chgsbenfydm- Zromatic engineering plastics, as

descrigﬁcylpé 0_1\} gqtixrcﬁh dr qﬁ%ﬁ%ﬁé gﬁ%’%}gﬁ%{ﬁ ﬁ?r??;t hbﬁ@gﬁégulg)%{g %ﬁ]g%therether
keton§ ﬂmeeﬂ)n})m\éﬁsmgy B ry@stel Myt ﬁx/oﬁrffé!ehtidﬂ oﬂ Itlfé@@ Qblyterd THe) uncharged

he m xture stirred at 60 0OC for . he m xture was
polyrrm |npae e wihobenndoay a(onla@lcmr)glrmdn@ml@*sa@s,e@ dgscribest Bglow, such as

polysﬁgo%t aé gyétﬁersullﬁo € %Ol&%hg%ﬁ lgg}p | éol&&%@%th‘é@ﬁ%{ggn%n 15naOme(¥s may be

produfdtEBemolifRané06f thpdtypd] vitders Q»?’d:)?@?ﬁtﬁéﬁlst ho®- ﬂmt ﬁ’fohotn@r unlts as may
afford the title product

be fougdr fou expmmale,, inpNB@atent pﬂg 126n%0@@)0(3é0643 by, l\égGl;qih e’galH)whlch is
1.62 2 2.41- 2.56
mco‘pz“m%&cﬁh‘?ﬁ%mé’%%@re@ %“%e‘%‘ityl—o 3. 8(1m(d, IJ_I) =2.93 Hz, 1 H)

3Ir85orﬁ6em80d®neﬁts4)4 tiesinvéntidh, donflingtihns d£eheAOnddaer ahHithe uncharged
7.09 - 7.1 8

polymer mgy be-supjpo on? iey ogqt%?q]remjorgg%g}%ﬁgrgct%:wherggqup%elatwely
good %}%:re‘%@ of ’tl‘?e'5 OIS’MH‘_SI oahé supp%?tG O]su@ﬁéhly) adhe%&%ﬁiﬁhe polymers to the

2;4-difluoro-3 1- met hyl - 1H pyrazol - 5-
embe@de)lpsh@pytttmay))bph@ﬂuyhc)ed by choosmg networks made from polymers, plastic,

morg%lcg‘ég?%{ ., hlsalqéédrv%hlzcﬁl-a?y Egﬁpﬁlb?eawtgxe%?exd ﬁ’le ogngner and/or the non

chargéd'il%d%%)obfcﬁ&yﬁépno 2, 4-di fl uor ophenyl ) - 2-net hyl t et r ah
ran-4-carbonitrile.

21if Serbe @mboélmn@ﬁ ofl the rinysmiay shapesiahlp tpgmiyapesimay he gormed from
Cross ?8@83 4n (1%11 2 glgxéqeh%bgﬁkg%t%) e (a (néacro(%olecuée in wruch 2 substantsal portion

of the\&InBtifltissa unes hhve dnivableydr 16m1b fgcb(mpdem( Héh)hlpoe, &ndprmnally within
hydri de (828 2 1 mo|, 1g [) was .added, t F
an ingrbauAT MG MHioda oS 1 B by Fa FRGEPIoROLVerizafon of viy!
b4
aromatl%rgoq{u?&lfos%nﬁx ;c[tlé] %ﬁ% ({%‘b]?mvé@ B 'él'il?oﬁ&ﬁén thlalubﬁﬁm‘éh jon) or styrene

acetate 10 M) and
sulfoﬂlaﬁaﬂswﬁe@l&rr@fﬂ behzeffh enayr yjeldi azospﬂa&ed watsmmas nédlawg@ mempranes; or

db 1x1
i e e G ARG DD et
styrex%z\fgﬂﬁg -@m?% BSiRhe Qﬁ@ﬂﬁ ﬁbé@qu&ﬁ d¥hternization reaction with tertiary amines

3-brono-2

and thé fororoo apttbmlygl)ouzs rﬁ@tyme}d -apésy exapangs: manpyangs.- Thisgpgphe done in
thl.e an

combgjaiAp Wi Pll'ea%}cg pq(%s 3, Wt) orzporo%l% Ppl%oétt \rzvg c}l/x dxrsoen&lyed}ied in the final
polyni}- fitrfs: aﬁmehill’}l ethé fbrmidla)ion e odrr@xﬂbce ree anederivaticed rh&ydrophoblc

was separ at ed by reverse phase chrorm
polyreggetsuall t 25 |- eprepicial omeBPEANAS.t RRVVIDY é’%i%'ﬁg m@ye(@)gine-stymne-

butadi%ﬁ l;b% f§§ g’)gi}é FI%Eem x%%@%ﬁ’ g&ﬁd@n&%dkhe‘m%n&ﬁex@ may be coated

aration of
on a fa%ﬁc‘kﬁfa’ﬂor& a(na p@ﬁ}dnérizlaﬁom is3thed cartied romt. i bath cases of the support and

hydrgnhybtﬁmmw B Ry 2. OS2 bt A A B g gopadbiley

with ﬁl 9&% thﬁxkéc?ron% éﬂangﬁgbf}}ﬂerslfo'f"g&\/d AeShanReal stiddlg@¥Hd minimization of
hanet hi oat (( eq.) was dissol ved

relatwefly large phaes 02 ppyhaled. (Tdkseoapprqache aﬂd C)th@rfarr%@fa%hlﬁ piembranes are

terthbu d f. 1 Miin
sl B S ] a3 VB FL e SR e bembrn
Sc1erié@talrﬂd TEHRbRIZG S@vseOsiBRvic0200% 1hc<&poﬂatudohemmsby reference in its
obser ved.
entirgt®.S, 4R) - 4- ( 3- br ono- 2, 4-di f | uor ophenyl ) - 2- net hyl -t et r ah
ydro-2/-/- pyran-4-carbonitr1}e (251 ng, 0.98 nmol,
1.0 eq.) was added to the reaction m xture and stirred
at 45 0C for 24 hrs. The solution was cooled to room
tenp and diluted with ethyl acetate (5 nl) and water
(5 m) The Iayers separat edand the agueous phase was

o T — o
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diluted with water ( 10 m _) and extracted with ethyl
acetate (2x1 0 m ). The organi c phase was
weonesreat ed to a solid. The crude solid was PUr/iB20e8H55380
by reverse phase chromatography (40 - 90%
acetonitrile-water) to afford the title product ( 100
nyg, 48% as a solid. 1H NVR (400 MHz, CHLOROFORMc/) d
gnrl 22 (d, J=6.1 8 Hz, 3 H 1.61 (dd J=1 3.43,
n ggmﬂzemb_odn-j)ngnts @f the ?_inﬁ‘@ltl()m the fd)]oﬂm&?pelyﬁxe&ln(am b2used as a

hydroggobéc gily&f‘r njalggr,langz%r asltﬁe_vs?ax?t %ozlﬁner 3\1]1173%91% c{qgvatizefil)to form an
jonomér %Sl mtrr?d@:‘fhg( ﬁhwl%—ﬁ\li%s? 1S %orm ﬂme@aﬁé%taﬁle Fheribrages: Q'hosé Tﬂade from
88 H); ES- mz 426.1 645 (M+H cal a :
condeesiilo)l polm@e?@agn,eswb 1as @hanidente pelysthee Rilfcge, pgbfphfgny&ﬁne sulfone,
r ns erge
poly—%&?qie@%gm)%ﬁpgﬁg (%ol?retrta n%gr g&ﬁgﬁdgf %e%d@é%ﬁer e?o g éolﬁphenylene
sulfid&Qpotyplieflylene suifonerant rvafratﬁb‘nsrcﬁl sulfeiehund| safbssin rlhe Game polymer and

| socratic elution using 30% MeOH 70% CO2 at 70 ni /m
other ggqﬁrogg %pg'emq:f &etorep il pipuipns. Qptigpallys some of the categorles of

the 10%({I %r?lg t (I%QS(' f%nrhee%ﬁgﬁl ?fil)ﬁ? aYPol¥aFoARIPATY, Folyphenylene oxide (PPO),
polyphenylgmg rsalfokid® (BPS(D); eolyiphénydgrehsaiiyde) (-P?Squioﬂmihenydbmeawﬂde sulfone

(PPS/gO spﬁkg? P&I‘é%&lﬁ{lﬁm t&P%S,Cpogg Eérgf?%tlf:?\égﬁlﬁ}eaéf’@ %y aryl-ketone

(PK) %W?Bly@!ﬁ%f—ket@ﬂ@SFEKf Eblgﬁi&@ )ffély%tﬁé%% 18RS (o1 g‘eﬂﬁr-@ther-sulfone
k AS-H mm col um, 20% Me
(PEE%@blyméﬁhtredfme @RS, polyplkeenylsulfors (2R park polyathgnyene-sulfone
tes,

epSGi Dy peaEs) . P9y PR LTI et Y ST Plysgieriide (PED

polyrdéh)tﬁ@ ?BMIE&Bf-QétQﬁ@(BHIQ) pblymer may comprise at least one of a polyether-ketone
fetrahvdro- Zkgg%ran 4-carbonitrile, tos

(PEK} ap@lyetheﬁeth@}@toneat(]i’ g’aqﬂyct}lemkqt@eflgq‘g@reo _(%Eléﬁ) ( Polyether-ether-

th |
o PR Al AN ) s
the p&?ﬂl’wﬁyﬁﬂe F@ikﬁiba(ﬂ’@ﬂ))l ;n)lyihapmﬁy &bmﬁmml%»ﬁ@hanﬂ@lﬂ) @r 2,6-dimethyl

and para-tol uenesul fo
PPO ﬁ%fﬂ)ﬁr mgrléethr&léeoreogelefﬁers Y e b 8%%’@% n@%%) polyether-
ether- Qt%nén I’EER) Waﬁol?@ﬁ&leﬁietdﬁé K&éﬁéﬂa%‘l@@el C}‘&hér'—ether-ketone-ketone
eous e"mxture was cooled to
(PEEKKD ahd polysthed-kdtaz- etbn—lﬁmlauoneKBEKWWYm cool ed
to 600C and held for 30 m nutes. The m xture was
Lo sdredlembodmEntand thedhderftion, I8Gnoyiolymers andfhecapoktnare mag de used, for

exampl ;ei l{ﬂ;’l qrrg%l a ?xagrr(;gsu% l | ﬁT%%%?&W&%&@W%&&? ac t (t)nea'lly, polymers
used Iﬁ%al ingiide ApdBhityd eétha_l@w 5khieethbR! NRIYA¥oney, hpolyether ketones,

anal yzer simil taneous differential t her mal anal yzer
polypymalss,upelythiephents, emdyazhbs,mehgmen%sgolaﬂtﬁnwﬁﬁnvely enes, polyazulenes,

polycari)g%ﬁ%g a11:>to eaa\ﬁ% S}SJ e ér}dng{) Be%r %fg])ﬁ'& nﬁgcggésrg lslé;%\ﬁﬁﬁes of commercial

sources SR h&E BoMBpH &l heatad /at chm&sfm@m&ﬁQl@ Suﬂvat}o 1dl, and BASF. Some
maxi mum of 4%

Q0C. The tenperature nd SI e %%a Iysulf
examples o) eothmyergial ehqz%rmomwréo?ndsr%gcqm cﬁP TA Polysulione,
naGe 0 By @M 151138Y, dddf $&BEE™OAuoro-polymer
RADE#VetZ\ liﬁggp%&qf IHQ @Ar ay d%HJ Eg/?qgr[dln%pattern was HOToTpOyme
producé®Bp8oledy.usi ng a Bruker D-8 Advance diffractoneter.

The system used a_copper X-ray source mainta .40 .
(D ATAD SRP B SR B [oRDmets GRYA s Qo carbonylic,
and ph%%?no&cl G}?(ﬁﬂl%ﬁy A%ulfo%gieét b%oﬂlﬁt@dad} pl{HsF Rsriated WRY Y @ékived from
erage o Kaave) 1.54 . A scintillation counter

polyphewadsulioad, fmob@étee@ct:rom mamtmtber&dpnecn@dympﬂ@nea polystyrene,
step scan of 0.02 per point with a 1 second/ point
counting tinme over a range &4 3 to 35 two-theta.
Fabricated alumniuminserts held in Bruker plastic
sanpl ecup holders were utilized for all anal yses.
Sanpl es were run as is and were rotated during
anaIyS|s to nrnlnrze preferred or|entat|on The

o . . s s o e .
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di ssolved in tert-butyl alcohol (5.0 m). The m xture
stirred at 60 OC for 24 h. The m xture was dil uted
wowab/ovader (10 m) and extracted with ethyl BCEIBRRDES/055380
(2x1 0 m). The organic phase was concentrated to a
solid. The crude solid was purified by reverse phase
polysultoeonep@yetheyliqneo- opokyeibetcthersulione.watnolyphenylefdsaifene, poly

(bisben%ﬁg’z&%%b%?&gi&poﬁ %t_)%%ngg ’%8%-;@_2@2)-}ﬁ‘g':ﬂhgnﬁ%ﬁéi,f\'g’é}yﬁﬁ‘e%9leneoxide,
polyphehy#heduidel Holyparaphéiydene) =DpdioBflly, 4. pbbytiifluorbstiend. Ilfonic acid,
d, J=1 3.18 Hz, 2.44 (d,, J=1 3.1 8 Hz, 1

1 3.57
polyvinylphosphopie, acsd,gnds pvl?gt(ygqne FuHipnig, aegd ey, by uged; %0?19 known limiting

exampl%st gg’fJ Z%ql%éaﬁ)zi’ elax%(%;érg ﬂd '_Dd}e?ﬁgé‘%%%g 2&1’7_0 g\!ﬁsﬂéti_h%?%éfo Sulfonated

polyphenyisulford 0.8. ©42.6tmeq/ 7, S@fdiatedlpdiysulfofe BRYSo l.&, tAfnited polyether

o A5 45004 R 1.9, St s tons 03
to 2.5. K ALPPVDF and sulfonated PVDF copolymers of 1.0 to 2.5 meg/gr. Optionally,
0 ylu%’?]enyl t hi o%hg%yclm)a-e} met hy(f -pt eyt rahydr o- 2H pyr a%-gr4- C p ) Y
counteraphoatithieden@uapir polyplastralyie ianic gfoups may be chosen during fabrication of

the me:&,_%%é B ird el s, Brdiipils HRHOndrubd s kel Net, and NH4+, and
multivany {onB REAM by DcRiie Ml JexdmpRy O3] MgedddamM dés: 2H pyr an- 4

-carbonitrile S 3-_fi uoro-4-(1 -methyl -1
HOpyieaallyl, ienopnery Nethy sationisasrehanes gratins3mey g, chesesgfrom quaternary

mml , .1. 1 e : in the art
oy, s i, s sulfonir, Theee maybemade, by mefhods known in the at
such as,zli*(%?)élé(@lﬁpleﬁb?taﬂ(& Qiﬁleieldl tb)ﬁ tl(e&leiiVﬁ’gon af Qﬁ)ammd? 5tic cibqunsatéosn polymer,

pal | adi um tetrakis(triphenyl phosphi.ne . 0.
such mlys@foggé&qforghhalgng‘g?@f{ g{gylggrs(\gu% glaSh.Hﬂ gc?;v;ie.:do to quaternary

i€ iffnS mp deA¥dtRes.(Opt ly-4- ridine cross
arnmc%l_‘g?, g%dqsy%v]\&le@g Aﬁfdﬁ%ﬁ?# I sopr opa%ol p( 18[% ?6 gt. (osc,)%y_ ) )
linked @ihedidtdnie or hhlor® glanewawith upisiesnzatlonoofgthet tnmaindeg: pyddines with

nm xture f%r 5 mnutes. The solution was heated to 65
meth}é’@difd&mﬂ RhY 's. The sol ution was cooled to roomtenp

a@x? Sthr,{suérﬁgodNnEﬁ‘ts ejrhipt iae@tish emembidnks g vatfermddby casting the

m). e layers separated and the aqueous phase was
polyneextame treidfosking reathaial ercebairate.(Sveh sHOptralyHRaY: Beishpseg from woven

synthsPiaBrics Pifas el oty 24" SBhadg oMo abety Rflonitle co-viny!
chloriBSclb&! i BanY clilengs sothhpslgeatr ok, ogrdaiey likd.0-Optomally, other

acetonithle-water) to give the desir roduct (300
substratgs B&4nclude 3R t)«lzp@(ylc%htpolmcf@y cgﬂ)ﬁ sgregn, élas’s paper, treated

cellulé?eg‘ae’tsc%ﬁ%gp%& 5&1{3‘(&%3—08%&3 ‘%&%t}b%l;n h')a;tl, ]pﬁfﬁvgé}ggoh(log:r&\]b:a{tery paper,
andtl%lﬂae.HE, 1H 3.62- 3.71 (m 2 H 3.73 (s, 3 H 4.02

E ?}g’sgri@ble%iﬁbﬁl%benzté g? H}I;z @ﬁnt@%@élé%@%slﬂl%n?)én%%ggaé ﬁ%ék%ge 103 may
be ac%?fe'd% BH7 aﬂ%/@z TP ( Midd of adseHangé2@ebivhe) 102 Si@paion exchange

eparatton of (2S,4R)-4-(3-fluoro-5-(3-fluoro-4-(1 .
membrané 196 art aHaghedatodach other by connecting element 115 which may comprise, for

5-yl ) phenyl t hi o) phenyl ) - 2- net Kyl - t et -
examplca P DY S THepterd e5iepe, oo meE | JHY SRt 1B BT 168 may be
inserfelBERVden LatibP ¥k ha8te Bembrane 102 and anion exchange membrane 106; a width
ylI') phenyl t hi o) phenyl ) - 2- net hyl -t et r ahydr 0- 2H pyran-4-c .
of thardpeesrs ri§ Ichosen1®Qaltayy inrasbiptidmdf, an1 10g) SNpaEIgh LS Yod pressurized
in dinethyl | f oxi . Sadi i
) RS R 50600 RO oy 04 o 10
are nbOhde@VOptidnallyy Betageemepes meibear(ed cam@risigEign exphange resin embedded

m xture stirred gt roomtenperature for .10 m :

in e ey Y e PR SR B0 By e wine o
washed with water ( 1 x 10 M5) Brine ( 1 x 10 m _).
The organi ¢ phase was dried over sodium sul fate and
concentrated to a solid. The crude solid was purified
by reverse phase chromatography (40-90%
acetonithle-water) to afford the title product ( 1 17,

~ SO A

o o yaur n R AN~ oA A~
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concentrated and the residue purified by reverse phase
HPLC to give 0.1 3 g of product. LCMS (M+H): 252. Step
wQ@2009@7mpar ati on of 4-[3-({4-[(1 -nmethyl-1 PCT/IB2008/055380
H pyrazol - 5-yl ) met hv pphenyl )t hio) -
phenyl 1t et rahvdr o- 2/ -/ - pyr an- 4- car boxam de. 0.59 gm of
sealing a(mlymen ofsplovep glass fypnekituiep e repimpeaible ampldﬂv@ maippolymer, such

as for Ce%fun%fér ti*? 4pdl¥[r19€12§')g ttgenge%{ %‘% %H&%ﬁ)&g(w 4

AN 1 olljyethylene The strips

compi(3$eﬁp(ﬂhﬁh§1|@&ﬁﬁipﬁﬁl§1§ M)fitmtﬁh): mdi)ﬂb‘i&)dsml\m@hlbxaﬁ& pzlﬁk@gds&hzi)a& prepared by

t hphenyl phosphi ne

the methpds daseribssleaboye.) iﬁnﬁ HW b]? am%vpa)fe ledgapiithe peg@eg i hrough the

opposge’c% & %'ttgénsfe% rér? il oﬁxf@%la&r%ﬁargglﬁm&ﬂlfglaﬁ_ﬁﬁgf}@%n of the

resin mlrdtrgdlgbm)mkammﬁlsmslmm ate ﬁi{&sl wittdeedin. Thé hewddardsypatkege is then
addfPti on of 1.5 m of 1.0M potassiumt-butoxide in

sealeq With aM§Wr of uran. The mixture was then refluxed for 2

h%ﬁe?cncéflg ¢hadt Q8! Fibsre 3 %16113@%1&19@0%)“1%&%@%% Q)kﬂléﬁe@disometrlc

wth water and extracted wth ethyl acetate. Theeth

view af et @hnalaxtcrfacxenv;ﬁsrydcalbpam 201 seogipmised i faamembrane package 203

filtered, conce dand r fie rever se,phase .
compl LS PR 051 6 BB b g5 AR A Bpane o
solutl&@hﬁ a Wshithat{éd p@&%@s ﬂoﬁsﬁ%ﬁcel W%(&Q&dﬁﬁﬂm of the invention,

06d5)m171-181 2 H 2.36 (d, J=1 3.54
OpthHEl ly, 2ppratgs Zg ey foeeq ap agd or 2 bp.glc golptlor( Bra ngltrah_ztatw}q process;

dlffusg a%%&éegﬁtrat;d'_%lftleg %nc\g] 3 gu%% %té V&%@elglgséu/rc% ﬁ%ﬂ dgxe él &ﬁé/ersmn process;

select?veﬂ) mé6ve fons irf a 36lufion, ot dﬁ)loﬂalB'Qieéxdmzdﬁd& soButtdn, agimily be required by

le 36 4-[3-({3-chloro-4-
a desgp(b;;%gga;s; algi/or[ any( ({:omblnatlon thereo% Apparatugl 5001 may be adapted for use in

proceége%)&fgh @&%&&Igﬁ'mil Benyhl, gD e 1iker pyran- 4-¢

oxam repa at ion’o
( Letinper mmmﬁy womppbe twd )c(rﬂexchmtgw;mermbnmpﬁ/ isactohs & cation exchange

memiganc LTS 4y ARG, TR BRCE UL SF AR50 pond space

208 &@bl’l nga@ Ee]o he Bfne Ao bﬁ%@a@l)yvshﬁﬂeyfd §@6er 204, Wpsiohally, @8Il pair 201

|th|um(9 he reaction was stirred
may edmpris8@ sfeoonchanonLep(elgaﬂgefrmi@brane 202 instead of anion exchange membrane

200, g%chl o ogr:al}gp%g'%gs,e gé(? :]Txtsjel\g(é'd célfr;l}artieo%3 rgcC:Fs dﬁ}dzgfoﬂ)%nnan dialysis.

Optl(ﬁﬁﬁftdeﬂnpéﬁﬁ%ﬁtrﬂd’yr Zﬁri%é al&cbncafanfoﬁosm:hz&igpenahbmaae 2!6 Nhstead of
anmoni um chl ori de was add an

e d the 1r eac{,: h
catlom,a)sch@,ngmxr@mbmueﬂﬂgt ﬁwapg@é‘(ugggﬂ Us59 qﬁDgnnarrﬁiéa Ysiye gtlon exchange
mem‘vvg\%{lg {o?}lte‘;(?ha%% njiebr?o ?&é 5(:8 01 ngg Q@éﬂ)nwn‘fﬁber 208, may
be th@eé‘aﬁfeeozdmbsmgu@l\y}emnardnydrthatssl&mm unF&uta‘ Atas. 102 106, T04 and 108,
Filtration and evaporation of the solvent under
respepidvlived pressure afforded a crude yellow oil.
Pup! Hn‘i’éh@%? e [IRERY rc@lﬂ) Mir (200 \th Be formed by
% a{Cb‘?"Pé‘l’%ng}g%Sﬁm : lear oil (O. g). LO M Q}e .
attaclﬁﬁg/oaaﬁtst citiet 202" ed ft 62&}0wm(ehmgea(n€mbmﬁ Zgzatm e firs sgdeg#)é of anion

excha;nge gne(ml\ng.? qu;al%gé %Ep%o%%%%%ﬂ%e%ﬁﬁg %3 4 gx@ﬂ_@bga side edge
and o?pgme’ side e%l%e fo?m@x% a(sée’egb'ﬁggﬁ,, anﬁof%ﬁ(s@ader Bin4 61acéd=Ms1de the sleeve;
and dtaghing aS’gst(sutp 208' gn sge;)pd BPI4ELY 20@t085§5seicgnq_p1d§)20@t g)b a1210n membrane
Preparation of -4- |
e
( ZInC&b@Jd@ne’b- Frithl an @atbedithdnt bf teetnkentioh, krspgandzddevs-201A associated

) met hanol, (0. 94 in, a t
with Hsboondiial aa 0L gy b Hiashe LI bieGemt SR fdeehd acer 208, along
5.86 mmol ). The reacti on was2thheated at 50 oC for 18 h.
Water ( 13 ml ) was added to the reaction m xture
causing a precipitate to form The precipitate was
coll ected by suction filtration and washed thoroughly
with water ( 100 m ). The preC| pltate was then washed

A NN I L 1

et

.



10

15

20

25

30

| ayer was washed with brine (50 m ), dried over
magnesi um sul fate, filtered, and evaporated to afford
w@2@ptmIsol i d. Purification by reverse phase PCT/IB2008/055380
chr omat ogr aphy provided the title conpound as an
off-white soli d§£6_ rrge_zo. LG MS 5-1 00%
the sagecqdgss eftaqhing fiest vide 0Bt taslesverd Ayr Adinembyang. r@gkagerﬂ% may be

constrbdt g%th afhdéz]to a 2;%2%@%@@@% %?pgcegﬁi’?l’e% '}OSbsFaled along

two oppdsne ngesﬁn éltérnkhngtperp@d)culeﬁ dfréct{ond t(Headli otHefZ(:r@athEg)perpendlcular
H s), 3.73 (2 H d, J=1 1.7 Hz), 3.47 (2 H
flow paths fgq aofegd Hﬁl)eamzarglz a(Progess dstregmi ag. s}aom by PITPWS._ 226 and 226',

respec_]cweglgrh)(l)%:u?hwp ﬁgzo@g%ﬁmﬁ)mgy gﬁ}elge\!rlt a4ﬂ((\§ pglﬁ"l fol the process

streanc and dieyfepd seenoh.t tesmrtivdnyFyritteehohter foed btrgyn ary4@alitto spacer

204 g iop ol e eth S5 Wseeled, QLA SailGEies by GRUAPEL artows, and may
flow ot fohg a&hold . ﬂ:ﬁgﬂ'ﬂ ofi M Spplae ﬁ%&l@&i e&%éh @ge gﬁ‘cﬁa{s Os%rlléam% flow into

reactron was cool ed, neutralized w
spacelem&dmtgajwuhnlede@hyf amaetaled edgs 208E)as indicased by multiple arrows, and
nesi,um sul f.at e ered d conc rated .t
may 5P BFyIon0° st iop el 5 ShpadripReEDler St Syl Dlsbendicutarty
to the §low & the ea¥gtLar aphy and obtained as a |i ght yeI I ow
solid. 1H NMR (400 MHz, DNSO- c/ 6) déo pm.7.79 (2 H,
thssthaodsmsed forsattachingspager 204y spacey 308, catjen (ethaplge él)embrane 202,

and 21111011| ex%th%Or?&éngT :?OG Elagzxéc(lgdergrfgx?]ngge ?lé 1 s%ilﬁ%%gogmermg by
glue, epo?xle%ﬁ afd theHikefkrosS hﬁﬁng o$ pbllynfe?s bbmplr)sedﬂn 5556&11@ §ilutich and the

1.54 - 1.2
ion e@h&x@ge’( gqulsbranes J Sga?x@g |.cg)edges Ig)ély compf{se use o?f thfg same merﬂods used for

attach S%)%%F %Oﬁ@?h% ?Oo &éﬁﬁﬂaj{eg 20BhLAY hod hd yéaﬁﬁg |o§t1§nally extending to

t et rahydr o- 2H pyran-4-cCarb
mcludmmmedﬁof 8, spiderar(d2the Imenrhyar®s( th(lqnallmthw mgthods known in the art

may Qq% %529? ldfefkgtS 9031% ?%‘yfggglg%, tcgrxll B lggn¥?% PP%‘“@ @Bswe potting, and
the hgepi%HrQ%Q%gle"\@splgﬂaﬁﬁpM/ 84l pairPmay He_clsBpad iopsthef to4folm membrane

The m Xture was heated to 60 C for 2h. The
package 203.i a“rwwméesocofoheubran@ pegkape 283 ogmprisingsmenaeHor sleeve 201, may

be paﬂ.ﬁrgc{@%cqtdﬁﬂ%ol szg ¥qaltefr{a o gxethg 3h c?%e ? ﬂa&%gr dﬂ%ﬁi&[rig}%vered as well

as the%léeve -BF@mﬁgsp due tpowﬂxg rh@efid e thyn bemﬁcszed ffloas meaiplenmgs of sleeve
chr omat ogr aphy_and obt ai ned as a I | %FlPl ow,solid

201 by [uitinR a(sqg@prm;ﬁz:atlm,g@h%e He ﬁ)fchgr_%e pembrane 206,

7 51 - 7 57 (1 H m, 7.36
while le%vi% th? %dgej o:f @gacéé%d% c}migzcl( > H m J=8.4 HZ), 7.09 -
7 Ref&elcd ikimadd to El.gaﬂs 4A, Whikh shheﬂlaﬁcailyhﬂt)stratbs_’gnlsc(xmtnp view of an

exemplzgr)}_[nogule:jsg CSXSI]@I'I in apnz}rgtus 1%%81?“ ?ccir%ﬁ(xcen%dith '%?1 Egl%oélment of the

3189 shovidMe Kighre 2, and a fi
e
131. 4- (3- (5- chI or o- 6- ( 1- methyl 1H pyrazol - 5-yl oxy) pyri di n-

3-ylt h| hen dr

Stlé geear %fx): ﬁ’a%’? Bfﬁg(é Xth%f? tﬁy lmw%%ﬁ&ﬂng ycﬁlgé; gﬁf%@ﬁq&eq_ to allow a
substﬁltfxﬁ%efeeﬂmﬁf fe&d sttda@n 126 afi®pRytess stream 126' through the module, the

trans- 3- net hoxyacrylate (2.32 g, 20.0 mmol) ﬁ
moduh:epchypmng azflabvelp 1oy hg'drogl@ngn%mtancpht@ tp%aﬂ@w 8 tkﬁég/o streams.
e '

Modlﬂ% h% }?df}lﬁtl d’:l%laéeé %@gercng Qg g{yd?rgﬁg 1%%131& ggecgg Vaﬁ?&’rg&% and to direct
their flvi hach phiat fliec atréanms. nilyl AIMR (MOQehVEEmDNVBOpadage Widmessentially
perpepligglat do g photbers prodeiney a3fesq suehmaBlnd 4 Gprodegl loream 125

2 . Preparation of 4-(3-(5-¢fMoro-6-(1 -nmethyl-1

| -1-pyrazol -5-yl oxy) pyri di n-

3-yl t hi 0) phenyl ) -tetrahvdro-2/-/-pyran-4-carboxam de.

A solution of of

4- {3 [(5 6- dlchloropyrldln 3 yI)th|o]phenyl}tetrahydro

~N NN



10

15

20

25

30

3.84 (s, 3H) 3.92- 3.96(m 1H 3.96 - 4.00 (m 1
H 6.41 (d, J=2.20 Hz, 1 H) 7.21 (d, J=8.79 Hz, 1 H)

W@ 280/0(1892 J=8.05 Hz, 2 H) 7.36 (d, J=2.93 Hz, RCH)B2B0SAB5380
(d, J=2.20 Hz, 1 H) 7.51 (d, J=8.79 Hz, 2 H) 7.55 (dd,
J=8.79, 2.93 Hz, 1 H). LCMB : miz [MH] 406.2. Step 5

respectively e Begoading o of pned@tﬁrmieﬁomycegs ((for(example, HyIP, or optionally EDR,

Donn%?# ?%?‘?énylatcﬁ!l‘l% apt) ehyf"jtrathz t}oa Vv %Pp ranthf Iélée box MOdule 130 is
additionatle .adaptad sosubsiagnialdf prévc(rﬂ-aﬁy:‘hhmg b3twiebn (@hy onaedr hiyib’ <cmbination

H pyrazol - 5-
of, feegw?rsm Ay P+ IHPEAShRETRA 12€' epdiyarol P and Prorest SEGB AR t r |

I
aqu e%éop ot as sﬁa@%% ’é‘é’ﬁ %?Jt&{gr ﬂﬁélgﬁ%n éﬁ %lg%r%a g%?kag ¢ 103 may
comprlc& m;oiuramy d)ifmallrmstll)dmfomxampielledlﬂ celbpdiise b — 20 cell palrS 20 —-40

e oD DRI By L A2 b g SRSl Bore

320 cE’]‘i rpn? 5 OVRlen]RAHRCSA RS ‘!bi 3hBs cémbﬁ@r 8¢ e28¢ nubides OF i6Mtexchange
d by evaporatlon under reduced pressure, to

membpems/ |add3 mdyecanipirise at cagoemtl cptiaro exapnges membeinedl 02 ppingvRxchange

memb%anfglﬁw_%t’ %D%H c%)%%g{agqmt% %%d OB% mnéa}ly ﬁ)]emfza'gb%znéé%e%ﬂgbr% comprise
a spacfeml()& a't")on@ <88, &Soptivnklly 3t BSth(ehds, %ﬂ'ﬂle Dadbagt broptionall, membrane
(,Jl 95 Hz, 1H)698(d J=8.59 Hz, H)
package 1&3 _may @onprife 25 ¢qld I;rurg\ger(qf ion -exchagge memlagalpq)s an y-comprise
[ 4 P
v e B 3y SRR PR R AT e pacage T
memb‘éﬁieblt(mﬁm afcattoib exuiange fembramb a2 aind aaixindexCBar@g, membrane 106) are
14mol ) in _nethyl ene CEIF% ? (501M) was added
attachgd awperalw bycﬁoﬁ%fﬂWES ’gspyl ) car bodi i mi de
hydrochl oride (3.41 g, 1. 3mm| ), dinmethyl am nopyri di ne
02 [ d
(B 13f o AL o SRR ko, L2 TR o
allow fRRBGIJvR Bf Yierd sﬁﬁamﬂdmanﬂ @rmkeﬂre(aﬁﬂnﬁ_,) andvﬁasch siskami 12{5 and process

strearé\ﬁjtzg ;gréslzci(ef 1%18%@115 2“130,aw lq sty ﬁggyngregérhg%et €5 ealns HHomm S xing with

" Hingrs 132 iRM@dthbland Peckage 103
one axt%‘cﬁ e%g%ﬁﬁ%g%fégﬁ?ge gﬁggé@gsglclgﬁﬁa%? s 130 i i r'\l/szﬂ age 103 may
be affikbdOROpEdtetijned gpan B 8k frameoforpring goux) copppstments, sych as, for

examéleBC%Qpart@me@&s ‘_Aéld 9{1 H}é?l W ??Hr'g%m@% g? got(sgxggmdn this figure

— refe E@plgglre 6)Pf)§ﬁéﬁeﬁty' gdréfhan four compartments may be formed. Compartments
fl udrophenyl) et hanone. To_an ice J)
141’ mmbl@d asmadyptedﬁo(@ﬁloyv@rmy(ﬁﬁprgcess stream 126" and feed stream 126 into the

moduﬁI Eh %@%x&?ﬁgg g!ri g?g)rag@a&{@%‘a% a lgw]eéfét'r@ ré%g? gﬁ‘@c{rﬁ 125" and

feed ﬁfé@ﬁﬁlmfrbml magimw nOpHbmilliydether &0m121ﬁgt,10r$63f4s&n¢@ﬂn)ﬂow in module

The reaction was stirred at ice rature for
130 aeopassibleeas BpWdtroush BembraneackAss; bl@ﬁ ey Retiy Gomfpihent in the

¥ t acfeed stdanh 126
o RO I ALAE R pasinastassasi 12 e
enter dlhioﬁglh evmpamragmtem 1Ummé prdcassestrdain theough eamepartmeens diye

exiige o oSy ARRE L Rt S st SRR ShloGen mggpgment 142
Optlc%\é@g %é'lén ﬂdkgﬁg g&%ﬂé)fgg éggsiﬁ:tﬁlvgg)ugﬁoseﬁ ad) ofheb2ombinations are

possﬂile( ﬂeleﬂrsmmm:%%l wey epleenthrough covpapiment 142 gpd profess stiggm through
! Xitin
comp, fc’n% ! i{gﬂﬁg? )s}rea%n ﬁQ@Qﬁlﬁhé*# ﬁ%ﬂﬁgﬁ% 49t Qﬁ'{f‘?ﬂﬁess stream exiting

througﬁl desiphiidbidi et ptibasliv Frabe: tB]lmtalighltmmilyt adapied ta B flow of feed
F The reaction was heated to reflux for three
hours, cool ed to roomtenperZdure, treated with nethyl
hydrazi ne (2.5n., 46mmol ), and heated to 750C for 18
hours. The reaction was cooled to roomtenperature,
extracted with ethyl acetate (3 x 75nL), washed with
br| ne ( 1oom_) dr| ed over magne3| um sul fat e, fi ltered

feed stream

o o o o,
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Exanpl e 50 4-(3-{[4-(1-nethyl-1
H pyrazol - 5-yl ) phenyl ] sul fi nyl } phenyl )t etrahydro- 2Hpyr
W@ 094771992 boxam de 187.2 ng of 4-(3-{[4- (1- metPyl/m2008/055380
H pyrazol - 5-yl ) phenyl ] t hi o} phenyl )t et r ahydr o
yran- 4-car boxgm de and 2

stream 52§ PIOFRER seaiel &0 zfﬁ?MH&ﬁBIuﬁe?@ E}P‘é‘iﬂé atrf:eﬁn dAS5'okom one module
130 téjﬁﬂo@ﬁjer\fﬁ(ﬁiule 140, With gﬁt AU LIERe BELRE e rﬁgﬂﬁgg #0%rranged in a
he mxture stirred at roomtenperature for ours.
stackeﬁheonﬁgatatuonn awvasll deedestrésedwiugthet he  dttding i 164 mﬁy Sonipsise a plastic
| ene. chl le nd 2 ms of 5% aqueoys SO
mater [ O R My N OHRCE UG e CORP R pb Maiggials adapted
to suHi’taﬂH&l%Sre%ﬁ?Ebﬁ/h@& Rath Bkd Bedi $26 ﬁéde@@stwahmm%fé@@ k#&Bm 125, and
fate, Itered, concentrated and purif
PTOCCE?S@W@&IQelZﬁhase chr omat ogr aphy The product fractions
diluted in et h tract. dW|th /o
e festtee s st BB, B R Pher i fsildsch ot chart of an
exemgitihy glode dfi bﬁe@zﬁtﬁﬂh of el !130 eﬁil adtdrdaaed) withd bh @ghtodiment of the
gi ve 175 tJor oduct . HRI\/IS(I\/H-I—|) calc 4 10.1 538,
invenfiepy ﬂalezprmelpiesw the mode pf pqratom herpin denasibed may ke qayally applicable

o bl 57 ool i3 g d ol Vs n
ED w?te%&esél‘simatﬁmlﬂ)'ocﬁzssdﬂ Ed J= i 182 $ 1H 7. 120 Ejs JisH)l

0'[$E2E{’ﬁ'0ﬁ.$l %De@hst(q gaﬁ.i‘lowg intp. Qﬂngq{tm t 1&2 agé) p’((a:aas stream 126°
ﬂowsigtg é@&ﬁ@é& 4412 bgﬂh §ﬂ7eam§c 13717 isiflg sAlff watdr-8- 39, 1. 98

anpl’e 5 14-[3-({3-cyano-4-[(1 - met hyl -
H{$VERAOR} 5Feed stream 126 ﬂows from compartment 142 into membrane package

103 g SR ppecRhOtE it of T’ oPlee Bt RHHE el Yeam 126

flow ﬁo{n QA Rhen®- 1Mk qmb) $RBEON0B ik |sﬁb99ar§1@lljdtpr@&n&ﬂ as the edges of the
| uor'o- 5-i odobenzonitrile éloo , 0.405 mol) and

spacealqaémaynto the 40tiphipRER.- BEISpalech yaih- @nperéing eiereenid 15 Piogess stream

, [)ein 5 m f, 1 | ia
o R o PR 0 A iy o
wholealtenétﬂiQ)f Qe dh edghofispacd@8r Bacedsatreamnd 26l flaw édnnédnlpastnent 141'

water and extracted with 2 x 5 %v&( acet?}'gd h
into SpEers o ifcqubstagtially. Drexsated. e rtBe ilgrt ot \ife ($Pags! Jeading into the
r es a

ol U0 5 R, DUy SESH A AP o o s

strearPU26'f floairito meh;brmrpa:alkagp 183 erecdssantiatly gcl@p@cwamn age dnother
the tit savvhlt olid

OOBTEEAOG it o it Py 328 6 S AN ARGy, GO exchangs

memﬁﬁﬁb % an}'orregt%%%e %Eln%e (lﬁg Q% gffd@esis[él\i'@ﬁ?gd%\'] Eé thd streams flow

throu@‘x Bp&dzys 1(}4 45d (108, H§pectt1vd;t,2wbllﬁp) dlre@t ggrr(:ntlﬂcpws @hrough membrane

el B e Toe st e Bty

H{SYERZAV4] 5- Feed stream 126, in the form of feed stream 125 w1th composmon

") oxyi he ) t hi o) phenyl 1t et r ahvdr o- 2H- an- 4-
chan%ph)bdé e ’Prans er of ions pough%/ the membranes, exits mgmf;rane pac age %(3 through

|
o R P G0 s
which fl’l%tibyd sticarh BME&ZIOIPrSee};;i; slxga)lbéb&'om ﬁlﬁlfbnn @9@rch$s sﬁn:ea@x 125" with

compgmgq_q chqbplfg% 2 o P ﬁ%ﬂrtl%/ égh S tlﬂlmrl]l(éixr%gee m)ém]blegnrése rexg‘cs memrg%ane package
103 tﬂl%hgl@bt]\b%{a&l{ h]!?}hg %'o@@%ﬂ N8 opddedie W8 spdeP108 opPBRiltd the open edge

ace I'n a flask and evacuted/argon filled three .
through mémh thn Hyatt Sresmiemerdd.okeenBow o1 deed sieegmy Wenangdereeess stream 125

wed b dditig S
are e%gtg}aﬁ%pggare\ég ﬁé? o e gagﬂ{flep %s tg%)? g}é Hi‘eyﬁ?an% gg{::lt?a%gﬁgy\as
heated at 80 0OC for four houd and cool ed to room
tenperature. The reaction mx was diluted with 50 nL
wat er and washed with 2 x 50 nL ethyl acetate. The
conmbi ned organic |ayers were washed with 50 nL water,
50 m_ brlne dri ed over magne3| um sulfate flltered

o o Y T Y B . g,
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ternperature, quenched wth 25 nl _ water, extracted

with ethyl acetate (2 x 25 nl ), conbi ned extracts,
wa@ledoed79vEer magnesi um sul fate, filtered and  PCT/IB2008/055380

concentrated to a tan oil (620 ng). The product was

ot LERliSE s T oF FBWS oo Comparmmat 385 s conducted out of
modug\ﬁ@ Pfo%%sscgn@&?{‘ 1?!6%10&19 mth Cgmﬂ%trh@nt I:il 'ﬂ}td (%céﬂiugte% Eﬁf"of module
130, WiﬂtouQmH;mg @mhﬁee(dﬁtreamzlmo Hz 1 H), 4 06 (s, 3 H,

9
158 598, B ety il gb Uit o e AR ay tom
or mahier. & by bd efiflent . epﬁerﬁ(m sihlléd in t11e7a3t fheldothdihodesl&f operation are
10.08 Hz, 1 H), 1.14 - 1.22 (m 3 H). HRMVS calc MH
possilg evhidomay finplvre vesigtianson thestapfpesfosmed including the sequence in which
-4-(2-fluoro-3-(4-(1-nethyl-1
‘heya&-z %’/’f"?z"% ~5-yl ) phenyl sul fi nyl ) phenyl ) -
2Refdrdtick 14 ehdadykipae 26, W)ﬁc&;rbcﬁerﬁﬂtdaﬂyl illustrb®@s an isometric view of an
(2S, 4R 4 2f|uor03(4 (1 -nethyl-

exemglprmna GARPTERSH j1 ?R’ﬁa&tb?% o] aoz:prdance with another embodiment of
I
o W S P 0 B 005,

frame2010 mM ). Hydrogen perOX| de 30% (4.0 m _, 40 mmol)

B Sihe Gaodyh ol 0k PR Rl S e to atlow a
substa?ﬁthYy fiR€ eﬂ(ﬁ\? 8f Feeltithoh BHadd Srokbey et am ey MrBlish fHeemodule, the

organi ¢ phase was concentrated under vacuumto an oil.
modulEh@ngirlsingas refaiively Ew bydrodyransie resisianse dbtkmBowgiapaywo streams.

Moduie&@btﬁ/?&n%eb@g%ﬁgaorrgg%b#u& ttéé %i’é‘%mé? g@m §&W a§d to direct
their wa% s8¢ that thé $tfeamé fhy Lf1GR t'hréhgﬁ3mémbra21b|) patklge 203 essentially

(m2H)384(s,3H) 4.00 (d, J=1 1,71 Hz, ,
perpediaday o oneppnothers praslucing 4 fyed;@tr(:qm 225 apg, aHi)rociqq) stream 225',

respeqtvgﬁfzfciz_%rgﬂhﬁ(% ]}E@eﬁé@ d Ex%&%s% (% le, 7E§9 o@toptlonally EDR,

Donnéh?‘liaalﬂé?@) acidiicai{pnt l’meuttﬁzﬂﬂa‘&durEBI aﬁBDtI hmcgelmelhhb) ‘Module 220 is

di scl osed a the follo conpounds wer e binati
adiignaly J9PEISH G N PHPPART YRR VS RO BTG e £ Combination

of, feé:d ﬁ%éam 5?66 r;ﬂt!% Qi@t fod fsﬁeéiﬁ\ms esnd FBBRE 3irtim 28", Module

1 oni Zatl on, for exarrpl e, as is
220 wﬂxedsame maubstardmﬁmsnmm tonnommﬁm gr@cqnﬁl(famatoysmd may be

Is.arelativ desal tin ch 0
o et b P L S, SR PR 72, s
strearfy Qt@efbe§¥ﬁ5m2§ Uk g@&em&bﬁﬂt 203N afaly I i $omie ((rNE))stﬁrﬁeiﬂy similar
watef |s pressurize exceed an osmotic pressure,

to thatistbwieindiigya §dest 1flﬁ,rl&§gt125 F€rk2Sper neabl e menbr ane
| d | d | d
1, AR e Qe 4 AEL SRR DhoRike03 is formed

by a }S&hﬁg ipfdtess] Hier @Mﬁi}ﬁé‘[&ud’( hy € Ib:tycﬁls @Dd:vmusl}pdstsenbechlpottlng material
(ED) apply voltage to opposite ends of 204
222 pmc{ha@ girugpal gggiptﬁtq, the 1ReHPL3BE P ge,and ﬁe@ggg Pp;gtmgg&g spacers
Zlﬁssﬁl‘ﬁ%h ttached
o 2, 5y L L4 2 e s
to onélinotlest by et material 22, fir sswhpled sH) cadl pai, et 30 ﬁsll péis, 20 — 40

cell p\éi\?%grgm tﬁbcqlhl&ﬁlr\gai%/q %@ g\ﬁgtpélrrs al%ﬂ 53? tCSH{%E‘gf Se {;1% g more than

320 c%fl I{Fa s OMAEmBlank Spablga%e%mt‘né?}abbﬂlbﬁéé Meﬁ@rﬂurﬂlb@fbfswéebes 201A, or
entrations as Il as in brackish water, si nce

optlomlkjh apr@kls onebern pé Sﬂ@qﬁﬁar@d ey eomapTieoslegach &1 »o??élon exchange
able s r

e 202 AaR; S\l HRB RO 206! 7UAE CohBinalGf ferdt, Dbiionally

expensi ve, unsol ved probl em3% brine di sposal in the

desal ting of brackish water. Since ED, unlike reverse

osnosi s, renoves salts fromthe feed water, and not

water fromthe solutes, it is also particularly

advant ageous for the treat rrent of brack| sh vvater

T - o, . o Y 4 N R ——r—~ "
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Accordi ng to sone enbodi nents, the nenbrane package
may be included in a nodul e (nmenbrane nodul e) which
wo eoovkzr99i ncl udes a rigid frane. The franme nmayP@EIB2008/055380
shaped so that the nenbrane package can be |nserted
and connected in predeterm ne reas, for exanple

memb&%‘}enw 8% o't MaY CPIREse eé%rﬂa?@a B edaereptionally at Fboth ends, of
them@rh&%h@ﬁacﬁda?e entry and exit of feed and process

streans | owi ng fl ow of these streans through the

r‘r@m@ﬁél p&@ﬂ@j@i it syppoplemdinbranarpadkagec203pmsg iniftitioartadapted to

atlow B 08 B (AR BE R LEERAS o ASECY S B8 o s

streanc mwr iiBidedmbawle 200,"Wki¢ faheA NV EEing tHA SH/ImPREMARXing with
them The nodul ar stack further conprises el ectrode

one apatharsFrgmedd inashbpsshappd sighikas potieds eoragrs 322 én mgmbrane package 203

I I [ t
may k%aé;ﬁgéd }Eﬂ greeg&g}??lgg% %%agfrgéh%oi?&#% f@&n%lg g@?ﬂ(gowgnlt rs[%ch as for
examyslt Rempernents Zeif 341',2402( and242® E{bémpﬁwnebﬁs A eidd 011420 afgmeot shown
he nodul e, conprising an ani on exch

de of
in thi #é%fa éﬂ% i§ RPESIE LOMPATTBERIS 244 anfledd ﬂ%ﬁ@demlﬂgreawﬂaﬂy, and are
n e I‘ I
essentfuly okt gl o Lombahofie Al shd 1R, DPHBAALDImBRY Shan four
compartnergs magzrbalfonﬂmht@@ﬂmrumﬂtsles @nd 242 agsadepigd po all@s pntry of feed

itabl e fa nnec on et ween t he .
strearh 220 4 IOTSS ST Ao Rt GG o SRS Flopd 242" are
adapté%ﬂ@ MO RCEH O T ThINEL SARE %fo&&dsh%éintzzlshfr@ﬁhghe RRALR. iObtionally,

he el ectrode plates. In the assenbled stack the two

other sombmasom ef stogaa Iflpwwpmpéuleoﬂmr smpeaghleophdoy tiergh membrane

ka0 I oD S FRORTERSHAEL G by cpvoste o

the mBRYrde packspe! Ushids tAs@@indifloy tromedtle di3oentGptidhallfli Brame 131 is
i nventi on, ere the di stance between the menbranes.is

addltlgwékyt asapted te sHpVdlaw of fasg sHieam 226n PEOREHaHGam 4281 ricedrpigeam 225,
B 50 n
and p]schs% ?1’7—:? 5 %51+ lohe gno\ﬁ'gﬁer%i ea?frég{éfs“ﬁg)t@%ﬂ;ec g A vx{‘lgxhgt thiking of the
strean&d geenche triit&iulmme a:manmi: nag etacBide emdRursiipnp sinplae pa mmﬂule 130.
Wi t hout spacers, IeaV|n%aLoon1 or, the r.esi

sin, |t .
Frame23lomgy cpmaErbt alasle prishah @ @F@@%}éﬁ'smefsﬂgla Wﬂrga‘yn%f material or
combSRAGEbf HAtkrR ddabled th SuBRARIGRy PRINREMas! WHRlY & dWiiehin| 228, process
exchange resin, tetaining the ion exchange resin with
streans Q26" afeké stmmﬁi;rand peock$skatrean@@dl-di ng to sone

e di ment s nvent,i.qn, .shape-st. a . :
TRl S S T AT LR i o
view bPh W@ﬁéﬂiak% 0h0, tdoafighee Weish a TR sﬁd@ﬁﬂessdo&iﬁrﬁmg a plurahty of

menbr anes ‘used nalntaln their di nensions in _both %%
modulgs d130e shaven dntﬁlgwg 44, W eReaEdanges Wity aﬁr epb%lﬁlleg}t gbthe dnvention.

Optlog%ﬂﬁ%r@ef ok &hdo%é)gfssl e?ﬁxrél{fgg)f ng o (gwn in Figure 4C.
OptioRgllyy By stasit QBS ﬁlaytb,lmipms @né Irrl’ddluh:glM/ are modile QZW ®pt10na11y, ED

h |
stack gggr@%;%gg@ﬁge %/Qr;reorr(g%%re Hetu%éolgg an gge gre %g{eargg %’33262%” ED stack 135
may ﬁesg&&ﬁogu?éd SR8 fahedi t S phaties IBG]\C‘Dglnf)lla&Hg rleah8&ult dn top of

ng a device and an apparatus atin
anothanﬂxbdnlenﬁpnemihyamodglaa swok 185 mmay e eordigweddi intet & darizontal stack of

ro form ng an,aci d and/ sic solution in a
mOduF?é &3§§V|Pi%ftf}go?{‘egiﬁ%‘ﬂ’é%§exqé‘? ?“?OLS@ ?Concent r at ed
SQgHhta@ly POV addlifiONA dddmﬂrﬁ,eM@ leleRQUASEE(nbh slamgnarcgmode and an
conversion process; “sel ectively noving |ons

in
anodes ghglt ¢1©¢tr0d§rbl@1©tﬂilt9 el angl plete 134 a5 epgh %WeofsEPlﬁt%rﬁSag or example,
requir
end o P R e ol @EZ@%&%@%@%@#@% ST Eq 1 4 D voltage
use processes which include3gD, reverse ED (EDR),
Donnan Di al ysis, El ectro-deionization (EDI),
Conti nuous El ectrodeionization (CEDI), and the Iike.
The apparatus, a system conprising the apparatus, and
a net hod conprl SI ng the use of the ‘apparatus, are

o . o " oy e
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spacer between them Flow through the cell i is

enabl ed by entrance/exit ports along the edges of the
woep@niortyoper pendi cul ar to the orientation of tPEI/1B2008/055380

connectlng strlp The thickness of the plate width of

| | |ze nmber ,of entrance/ exit res
soured, Mot fionnd L eind 8 2R 40 e, £ el PRt Hh2B Aigws from one
electréd&tocﬁlb lotheg tﬁ%ﬂ@h BIPs@atk 185 gmeh)feécﬁ!it%éfn 1268nd Bace&f stream 126'
the cells in the nenbrane package. The plate is

flow élanegleanCBllQShéw,r Hetuding dhreugh deembrang epasksagsr 403  Optionally, the
h
electr@c?eg léalgérgg %%{nt H:zi % u{?(%farﬂ t@e}qﬁéd%goetcﬁxp%?gﬁe a%x af? %ncfg g\/éalng%c becomes

the cavhoﬂb) ms;l(ﬁxlsﬁ!é ity @ rewetsgofdodaity ¢n the)BC Volkz[ge&‘somee a dlrectlon of direct
di mrents of the invention, the nod may conp

currer& Ow wdilP stagh 432 pepordiag iy the dplasian e%thﬁ@%?sFraérés 1 wceai@ﬁce with an
cmbodity 824l OGS S8 A8 02 SYGANRDS AELDGARR HHH B and

second,ppenap U 6 Ad K subBant@ily mrsaionyd at haghtcangkw&hh ﬁgﬂ&pemng) adapted to

ranes i sed in each cel ' se_.on
allow CRE SEAah LA ALDRETS PHFES L2F Gratssgary stk 535 BEBOy fodules 130
throu @@rﬁﬁér%iﬁerft? 48C hﬁ’d fiys 615' 88 REAAES $8pebivelBONMRA plate 123 further
d|a ysis. Optionally, the ion exchanges nenbranes

compuissarthisé dpémng 4vet shewh, praitioned @mhﬁtaeﬁ@lhsr gpresite e first opening) and a

e CEEIAG TSRS FORTE BB M genine) o

allow W%ﬂ%dméé SfeafEFE - ot bt comipbsitior xkdngsd by the transfer
and/ or ani on exchange nenbranes, the nenbranes adapt

of ions dnsidg modwlas 13@tp r@tmb@renéum@tﬁé.za Bropigh B@flﬂaramm%.ml nd 142 in

v RN L PED 58 A BADIS by s

connedf6f iof bt plathr 122awith weddute ndd) anmmmlim’bs arfabtl openinigel 66, a second
dlrren'S|ons are nmaintained to within ararieof 2%'f5% . ,

opening, 16¢)s |t 1irg RRRNALROLCBINM PEHEONSE TIPSR }/ opmgsfte to fist opening

166)afll BRI gnépeﬁ n? G%%%@\!\n@ e&sﬁﬁbr@%’s‘%é‘cﬁ%&ll&%ﬁ%@h& & )éec%ﬁﬂ opening
wet condi t'l on ange of dinensions nmay bé mnim zed

166") mdapietitd atlosvibe Iﬂomgoibﬂletfb@i pol gn«mss istieams il ansyogfrafsend plate 122

iSRS 8 o 3 RS B MERON s o

entry PIAPIRA ah@Tan UGt Yot N2aPEaT bAd r&Rbviad domitiohERhd/ofhemicals
ifon exchange resin may be used between the ion

typicadlyabauited fmecmmﬂi@g pracysp a@réil'@‘?nst% @es%%éré’ﬁles pdudipgcleaning of the
electrgcfﬁc hi&g gxé{&) g, g??’é‘é}ﬁgﬂp %cf?i h‘; a&ﬁi'ed t8r %ﬁplcgll P to prevent

ges of menbr ane

scalm?aﬁl‘}@%ectr@ﬂél onal ly, the ion exchange reS| nis used to
a space betmeen t he spacer and th i,on excg

L RAEB Al T, [ EkeRHEETEE RVEE Foqd FUSREH 20, Drocess stream

126', ng&{ %Hlezﬁn NBISS and)br gnﬁgﬁ' Kfeant\q28", A % %V&Wﬁ@?%cﬁ respective
€ 1 nvention, system may e provi ded

compayBEets fray aenpodde 130 EDmpamaode 130,pr @asksatléBrmay be placed

betwe§¥ 3%(2 gc’d%}?go%@??tegg%sﬁ@agg?attg %ﬂﬁﬁp tthB g)gg%g%tog g}ui gtgeams from one

comp?ftx?x@&nﬁ' ﬁlb?lﬂ 1139 hepdndtar %@Hibaﬁ'ﬁgntmﬂythb n@jadel® module 130, without
tering large solids, anti-bacterial treatnent,

leakirgntri mixing betgeern Swtstrenms camyisnd iarmiher semphvigents dn fheesgme module,

or in B ?{gean hd System e B Y oREAHAPLES g?r%g'nfg &'t 126 to gass from

compaRRahtal 413 in BEdudaBe Yo sihie comparmingg Bustie ﬁhd‘raxjgad‘lm module, while
adapted to clean the pretreatnent i%fn] Tge %%gtro
permigtng preress pupan 448 plockess 80%?&1?%““&;% ipprogple 30 to compartment
142 iR t%ﬁ&%ﬂf&%a@ésﬁﬁﬂaﬂ%’a@{ &h{ﬁl AREE BeHs - Obflort@YEgasket 160
enbodr nen e |nvent|on e system may conpriSe
an EDR appar at us. Cptlonallﬁ the system may conprise
an acidification apparatus, or a neutralization
apparatus. Optionally, the system may conprise a
Donnan di al ysis apparatus. Optionally, the system nay
conpr i se an. EDI or a CEDI ~apparatus. QOtl onaIIy t he

e o o - o, s o o
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frame is further adapted to allow free flow of the

feed stream and the process streaminside the nodul e,
wokiobe7eabst antial ly preventing the streans frPoT/B2ROMF5380

with one another. Optionally, a hydrodynam c

may Uyl 1 GRS 180slon EranbG. Berechisdhe ggekat b one e of frame 131
(the ghkef RANALTESs ée&h sb@ne8s of mbﬂlﬂe 39 e@ jonY, Eéisket 160 may be built

DESCRI PTI ON FI GURES Exanples il rative of
into a dransdihedrame '«tﬂapteﬂéo baiplentd bemwamlemd@d@ﬂrmﬂed bel ow wi t h

to h
| BfRRER: bt o Bt 3RLRRVBIEE sShonuttichllf ulsBHlereh syemplary
plate 23 Qmﬁhﬁélstién lyf:ﬂ gu0 Eofibe G NE hadlfi-ynddakek@ek, vint Ebc@r@ae@ with an
nunmeral in all the figures in which the

ap
embodimeahel Bednvintieaman @ﬁt%teawaw tmeapkels 19 /po;r 166 escribed above,
plate C%B%Ef %oﬁ?ﬁse?ag gegil:] { ?’né)ﬁ Q@&fgxﬁa\&@ﬁ% g%?‘ﬁg@fé ?gg r?lid? %‘fl e%ch module in a
multl-hﬂ)dﬁlbéﬂt&k Eaehfen@ of e snentteated Sdckage@boskiowmn) gwyandzlﬁde a spacer, and
schematically illustrates an exenpl ary Etgew ce,
conneRERAWHIIPH WIHpuaatmqniﬁgame The coumrerag seP [l Dt eds gy & oriented in
f
the saﬁx;% cﬁfé%?&? Qg%%@% % 8% e?t’#lgg&% P& ttr %r%eenggxégpoéj 81\{érﬁ@d B4 different

shown
direction thawgthae al fhe athek ami/yrfor nxarhlde,aparperﬁlcgﬂmb/  one another. When the

sche icall i1l wu tes e ode tr
membGecpAEKeHeaP et TG o PRGOS EA UL RSt dhe frame. I
the E]E%%ﬁg:%nﬁﬁ@&* blﬁ? @Gnk MR APR At disnd $tApAGAID bE pasidvighinst the end
an embodi'ment of the invention; Figure 3 schematically
platesj Whuhtarmce@damﬁeﬁm olagsie Inyesri@0ri c view of a plurality
exe GOy |
b ASELRSbs PR RCTEY 300t Py TR mosute

match%ﬁ'ﬂ{étﬁﬂné aitldlbpaHihgddl 280 d2 ) 1 onre4, doi h@ha’eazbhrui provess streams.
in a desalination process, .in accor dance W t

Plate &2 bwilunes theogell (net ;shwgy)lcp)@msthg, ure mmg@ﬁwfgép |t1§,e edges of a
| h

i SPETAE g PO YRR Aot g o

cell ¥ édabRd Bﬁtmﬁﬂafr&ﬁéxmfpotth el A7nwedt 126h; alenguhe efiges of opening 120’

schematically illustrates a _flow chart. of X I
perperdidanto B e isriaten 31 tetrerstine SrRomn id: ef BafatZact fif cell and
size Sé%%ﬂﬁf‘ 8?5 e@?llt eBROdLBAY 197, 46 ddiéRAtdoORat the Qllyﬂﬁ)dynamlc

emat i c Fustrates an isonmetric view of
resmtmcerqﬂ the y:eﬁmd qutaalctmpr skghdlyi largen éh@ppmt & ube sellFiy Jreemembrane

packaxg‘el féﬁt@%é g(ﬂgc 7 !é] @%*2’%’5?0@5? "% %:m%%an‘é t2)‘?1(:kage generally by

attac}ﬁﬁ‘é’ﬂoqg@ §r1b§ el sipﬁce‘t‘l Qﬂe@én@sl&%ﬂthﬂlfplae 12p ﬁmroarétesi with thin elastic
configured with nodul ar stack conprising a plurality

layer $70.nodul es shomn in Figure 4A, in accordance with an

enbodi nent of the invention; Figures 5A and 5B

schematically illustrate an exenplary plate and

elpasgéresicel &y @hadeotto UBiguiien 6awhilﬂht iselrenditicallys tilukratdsna  system 1000

accordance w th an enpodi f.the | ent|
compHpigaes appajaie 389 adanted,tojner %Pfl 18 acFoy tg‘&i’fﬁf’?%é’d%em of the

a t REb H¥ERall ﬁnﬁﬁ?ﬂf MO shown in

invenfiin SRAGE ALY SOF (R0 Nt SurREGF AR Sudee 81 401 PTI ON
Figur&50s6atignally] ep}‘mrajndﬁé%/\mg heotdepiied de paforraEIHe @ptienaly, apparatus
s00 e R e iV SRR R A gy, sovres 30

may E‘@ta@a{ﬁt&f‘% He%ﬁﬂrrh@bﬁﬂla{ﬁ #plrah®. OptighaBNappdratue 300 nﬂdyybe adapted to
meaning I n the technical discipline to which_ t

perforth g lﬂlﬁ)h&mthmeay |appgratus 300 sayhsadepied M%‘W%‘?/ ffRove ionsina
abbrevi ation

solut g G iR 35 P 40l er%{‘@?‘“@%ﬂiﬁé’é o LOUERRY ghpfe any one
gi ven the fol |l owi ng neani ng 3nl ess contradi ct ed or
el aborat ed upon by other descriptions set forth
herein. Some of the terns set forth bel ow nay be
regi stered trademarks ((r)). Wen glossary terns (such
as abbreV|at|ons) are used |n the descrlptlon no

-, .

o, o o e
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Reversed Electrodialysis (RED) may refer to, according

to sone enbodi nents, a process in which the free
wep@pgy799f a concentration gradient is convertRCI/IB2EB/055380

el ectric energy by allowi ng diffusion of salt froma

ol utii.on. of high concenetration to | concentration
or m?hcfogrﬁpldﬂaqgﬁ %frlé%i P% |eap’§’§ti“§1e§|ta‘i’e‘?ﬁra§§a$6“(' égl?i}qnﬁ s ﬁlﬁV’m 1000 may
compfi€d @rpli@lity26€ @il hite/et BeSRiRd FPALHREIN0S thd aﬁﬁe@%’tﬁz rmeagsbe serially

(generally) per manent adherence between limte
connegfed: tpgethernbipsineallyp theaplyprdite of appataten30bmay e connected in a parallel

R N T e——
of paraligl -odehial cafiguglibs. met hod. Seal i ng or gl uing may al so

r%&er to any npde _ of perrmanent connection between

eSeER: 1000 additipnally gpmpsisena Rretreaimsniasysismy 30k aroatre] system 302,
h - r .

o o3 Bl oSS0 SRS SIS ERET LTRHIE] B prcondiin

a feedhsincame326a(wthich ingy elyoabmbesgd hrodesysnsam)) and magriycladdfiltering large

., wet  statesg. Sleeves ., .refer to, according., to sone .
solidsg ﬂ%ﬁﬁ%@é{eat%t»rﬁéstegﬁ%ﬁh%%trg@égae@d _aaq%ah@nta-ﬁcaﬂle&é&eamt- Cleaning
syster{aﬁm gl %@9@@ teBORS tRhy brﬁ&ﬂhgldsté@kg,he@cﬁ&ﬁgeﬁn@e(;tﬂ\ﬁe&mponents

em The ne anes may be seal ed together by strips
compeasingn tapparetige3N0. (Ppticoaly, yleamingesybtesn 803ramap depaddptaf to clean

t wo adj ace sleeves. Refgerence is, made, to Fiqure.lA
pretreiifesf R AT, ERRYT o pERefRar derhsht W30 ConstHgh e Ppagatus 300,
whichlGn#s iKE108 thenitdigabt - prE&essRYime iyt ¥oi fddhky adapted to control

conprises an ED stack 11 and a direct current

pretregignani gesters B02e Antiopalinaentel wystea) 3¢2 petds ad@pt@éu@%mt@l cleaning
syﬁmﬁ%ﬁ% of the ED stack, the electrodes conprising a
cathode (negatively charged termnal) 12 and an anode
( poshd duvsetiptioh and ethime rofi embodirhéhts bDtlsd prdseritlinvention, each of the
general |y conprises alternately ar anggd one or nor

words; aepBTiesc HBAYES natdhr bites and formg BeEchraradPe nggggearly limited to

[ : stack adapted to
e N BLSUTOOTBRhe  pheR t o
s gt -invantian han hedn desdribdst vsikg shrioustdetdiled tdesdriptians of embodiments

o R RS TETRLR0ER, bS50 AR By e rove o
inventisn, BARPEKE bR ShbQWHBRS ihdy Sorhptike diffedent fdatlirék, ot al¥ WERvhich are

as, for exanple, Sodium (Na+), to migrate froma fjirst
requirsil die alh ferrtblodinmamitshefthe inventien. mbodimensp @f Sledavettionpilize only

rane, in a directi.on. of t ' i:
some §F (8E8%sp o agiatit € R of oAt LY oS P BEBlhms of the
inven8¥@MBLE , arEndREiibel (a6l - Pmb8dimdniso bf ethe h avgsticre ndonepBink6 different
is adapted to allow negative ions, 19 in _fluid 15 to e
combiratjprs &f featares aoted iy thedeawibsd embedimanty witkogeyr tgrpersons with skill in
thealFppposite second side of the menbrane, in a direction
of anode 13, while bl ocki ng passage of positive ions
18. Reference is nmade to Figure IB, which
schematically illustrates an expl oded isonetric view
of part of an ED device 10 and of a cell pair included
in ED stack 11, shown in Figure IA as known in the
art. ED device 10 nay conprise a plurality of cel
pairs which may range in nunbers for exanple, from2 -
300 cell pairs, and sonetines nore. The cell pair
i ncludes a parallel arrangenent of cation exchange
menbrane 17, ani on exchange nenbrane 16, a feed spacer
20 between the two ion exchange nenbranes, and a
process spacer 20' |ocated adjacent to the anion
exchange nenbrane. Feed spacer 20 and process spacer
20" are adapted to conduct fluid flowin a direction
paral l el to, and between, catti on exchange nenbrane 17
and ani on exchange nenbrane 16. Feed spacer 20 and
process spacer 20" conprise a plurality of interfering
el ements 27 adapted to introduce turbul ence in the
fluid flow while m nimzingpressure drop. Optionally,

r S ~ N o s S S
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strips of thickness ranging between 0.5-10 nm (such as

2-4 mm). The connecting el enment may be a part of the
wapaemsr7fsuch as an integral part of a spacer PCT/EB20@R/A55380

assenbl ed to the spacer) or an el enent separate from

the spacer. The connecting el ement may include, for

exanpl e, thermal sealer; glue, epoxies, and the like

and/ or cross |inking of R¢%§H§§f conprised in a

sealing solution and the change nmenbr anes.

Savhatig cRimede: edges may conprise use of the sane

nmet hods used for attaching spacers 104 and 108 to

menbranes 102 and 106, the connecting el ement

ORt 3 ds to include corners of the spacers
La%ﬁk$ﬁ%hk%ﬁﬁ?§n S. Optional ly, other nethods known in

t hdirggmierntarindje used i ncl udi ng sol uti on-resi st ant
potting, far exanple, silicon potting, resin potting,
aBﬁ@§W8€ﬁﬁh%@%g, and the like. In accordance with an

eqipdispRial bQwebhSaill BYE %én?di‘an@anﬂ%ﬁﬁ%c&ﬁlt ﬂa&’ﬁbz%ﬁ%'& fi‘ nge

menbrane 102, associated with second cell pair
mayedvad apacac hdjacenbtossagkssoomt menibrab®s8" of second spacer

10 al ong the sane edges as_ spacer. 8 is attached to

oS R0 e TRETEAEnE PACRIGE T g 1 acBAHETE fp el
edigBs biaRl fiMN§REer! @ Predet erm ned thickness, with

Spacers 104 and 108 seal ed al ong two opposite edges in

aMthereim stidgsependo Bseibearieais winpegied énsaid éﬁé%mcat plepg said two

chLeathn . i.cular fil ow paths for a feed stream
m%ﬁgﬁga%r ggég%ggﬁégﬁgagé shown by arrows 126 and 126',

r odReetd skl Yecofdtspaseal ik yoonasataivtd 26idasdond munthdfid atomg two

represent a flow path for the prqces tream.and the
pareleh edgaseafmnid wsprd eRagel yhersip £ rﬂ%ﬁ'}il@f 4478 Of dikisecond spacer
. I LNt : ole length
o3 b B o s B R P B e ¥ bl o

arrows, and may flow out along a whole length of the

2.8 b ettt el AP (i gIEY R GEREDh of e aidB T sad
??&%n&%&nﬁ%né BAd Gar6cksP ¥irdhh FloR! 6n 8sEEIME, sidh df BEY second

ow out along the whole |ength of an opposite .
umsmztirent adgeereis saidtfeed stxpameioye irgissantialy perpendigidantp §oid
of the feed stream Cation exchange nenbrane 102
aREIG?s PO D change nenbrane 106 may conpri se
shape-stabl e i on exchange nenbranes, the nenbranes

adapted to maintain their |inear dinens%fns in qgth
3.drEpe el neén ofcelpian di ednptadotoviliony feed sirean flqwg through said first

Option t ' ' e ' ' LN
OSSP T Lopd SRR PR Bl Syttt
Optremn llokwis etseatiallynpengindivalaatesaid procedsisadarh dlow. t hi n a
range of 2% - 5% in both dry and wet conditions.
Optionally, the dinensions are nmaintained to 2% or

4 983 ckf pRLE cﬁﬁ% 1208 ettt a5 P trictaneChaN g€ 088 membrane or
di'nensi ons may be minimzed by limted swelling of the
pdbtinae ioradxeharge mymbransss | i nki ng and/ or by a
di mensi onal |y stabl e nenbrane support. Cation exchange
menbrane 102 and/ or ani on exchange nenbrane 106 may

5 COMRRI deBiCpalr biichimes Swhdteid Jadd Gigstlhefbrabenid en knfon éxvhange
sone enbodi nents of the invention, the shape-stable
mendnkiaes may be achi eved by combining an ion exchange
material known as ionomers, nmacronol ecules in which a
smal | but significant proportion of the constitutiona

6 UniHescellapeir oOclhina k| evherein said ceqpndupsmbrang it @ vatiar exchange
positive or both, with an uncharged hydrophobic
pdﬁﬁﬂ@?@&This conbi nation provides for a nenbrane
di spl ayi ng substantially redifced swelling and
relatively good conductance. Swelling may be decreased
by increasing an inert polyner fraction in the
conbi nation. Optionally, swelling may be further
suppressed by cross-linking or by mxing with

oy o e
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menbrane 106 are attached to each other by connecting
el emrent 115 which may conprise, for exanple, adhesive

w@reoops79ef t hi ckness ranging 2-4 mm W de spackCHIB20EB/055380
and 108 may be inserted between cation exchange
menbrane 102 and ani on exchange nenbrane 106; a wi dth
of the spacers is chosen to allow introduction of an
[ e e : n - 25 [ 0

7 AT BRacor SRR LY RS FRG mRBlthle] nd aldQond
Onteindinand are catpmoexichanb@4neanmigtaddd8 ar e not used.
Optional Iy, heterogeneous nenbranes conprising ion
exchange resin enbedded in an inert nmatrix may be

8.UgGe -ceﬁ-gﬁir T8RRI ANS VRN BAd SERh8Upaddr & daBled W6 be ShitieRted
using for thesealing a polyner of a | ower glass
t ¢orpehiad oresbrai, alongrpaid ithd @avallchedgse ofsairisrcqngl Spaesr, such

e R, op RSP LT oD sl e
PohetiBbSe. conpati ble with the nenbranes. Menbrane

packages nmay be prepared by the nethods descri bed
above, and a net may be glued to one edge of the

package. .Ih h.t ] s Tl
0. it 2 g AP 45 LnRE0 BL L g Brcrbl St Y oy
Ofrevidi® EBS{BDR)) Mi@hn thielypisc Kigrodeidnizatibe (EDEe Emtianeus
filled with resin. The menbrane package .is th eal ed
wiles-deniz Ao CERIS PO radi ot Rty GREDS, brahy
S%Bﬁ; hggpg&ﬂfllustrates an expl oded isonetric view
of "a plurality of exenplary cell pairs 201 conprised
in a nmenbrane package 203 conprised in an apparatus
200, the apparatus adapted for .diluti and/.or .
16 hausmiand RRPae spaproe Pk af il WRbeiRg o) 2
a @ﬁﬁgg@@{l f0.RFbaRREet of the invention.
Cgﬁﬁ%na I t gpggratus 2 d’ngy forman acid and/or a
badfirst mainbtanen in a neutralization process; diffuse a
concent ategrsqlution and a nore dilute water source
iﬁ“ﬁﬁ”@ﬁ@?ﬁ @%nversi on process; selectively nove ions
| 7 frsBPablritRfvee saidirkiafethbiynélend @id geohdmesmblanie] on,
as may be required by a desired process; and/or any
c crseort SpeeerPHiseRB o Soig sesonRd eI Say be adapted for
use 0Pk EPR sHRNAARD shAcet ¥Ring two parallel
E[B?’etfer%’:%[ﬁa, gﬁ%ﬁ%@&%?“@eﬂ pal rS 201 mglyg/a corrprlgse P
edghd of edid €xst bparge aménbr anes, such as a cation exchange
menbr ane 202 and an ani on exchange ne ane 206; ;a .
{ WEeI3 b o208 AR SeEOTCB de BT R iy Fid o
{ Stdradddy simlar to spacer 204.
P%%ﬁ?%ﬁgﬁrgﬁagk aif 201 may conprise a second cation
exehaeigesaik sbeandesi20@ isnserawotedftoagid seeopdhmegbrane along two

mepbrane 206, . for exanple,. for a 0
Pialeh e T oid SrAOPESBRe ooy b puRIYRaRio R sbltfnd spacer
a@&eﬁr&ﬁalch}ar t¢lid tRbdralkd) b gayofegidmtiispacersecond ani on
exchange nenbrane 206 instead of cation exchange

nmenbrane 202, for apparatus 200 use for Donnan

i.al ysis, Catj 3 i
s e AR LRGN AR, 124 G ek
208de bRYai8eddnd Banbrane asdigiracess afréam flowi dme secondhgide of
shown in Figure 1 at 102, 106,

.104 and 108 . .
sl erdl o, an QHIREnSA T HSET REN: bty
[ [ : ' e formed by attaching a
fPé%%ggﬁggngggﬁdg?kggﬁgéﬁﬂg¥gﬁange menbrane 202 to a
first side 206" of anion exchange nenbrane 206 al ong
two opposing, parallel edges such as, for exanple, a
si de edge and an opposite side edge, formng a sl eeve
201A, and first spacer 204 pb@aced inside the sleeve;
and attaching a first side 208 on second spacer 208
to a second side 206" on ani on nenbrane 206 al ong two
opposi ng, parallel edges perpendicular to the attached
edges of sleeve 201A. In accordance with an enbodi nent

o a1 o - o S o NN A N L T
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[ STEP 404] Feed stream 126, in the formof feed stream
125 with conposition changed by the transfer of ions

wao booolgiew2 t he nenbranes, exits nmenbrane packageCl/0B008/055380

through substantially a whole | ength of an open edge

of,, spacer 104 opposite the open edge through which the
177 St i AR ookl SO @edtiooised Sfaem Haviibroneh
o« ¢ L
D B e oA RO LR O IR el
psaé fapd stroam tflomois ghsestid it mpéndidular do vetid pmckssgtim dfovan
open edge of spacer 108 opposite the open edge through
whi ch the feed streamentered. The flow of feed stream
1312he AhRARCHRRA! SR 2R wikkirin R3RISAYsE Alebrane, said second
per pendi cul ar to one another as they exit nenbrane
paEkbne 00 YothSTEPMOGharRe eebreliraresm 126 fl ows into
conpartnent 142 and is conducted out of nodul e 130.
Process stream 126" flows into conpartnent 141 and is
14¢ Ohél wisnettardpackbigdofitlhitn 130whedeirnerid fifdt xhétgbrahd i dreesion
stream 126. The exenpl ary node of operation described
i exahangd mEmpHEe: t o be limting in any formor manner.
It may be evident to a person skilled in the art that
ot her nodes of operation are possible, which may
15, Tht vdenbratel fickagesofichaiinhis, sthetrdn ped evome dndnimerhnedis ageation
t he sequence in which they are perforned. Reference is
nE¥Rangs ’PF‘@SP@%CS whi ch schematically illustrates an
isometric view of an exenplary nodul e 220 conprised in

apparatus 200, in accordance wi th another enbodiment
160Th¢ hmeermbraen padkage Mdudien 200wberepr saidsfirat membranseand said

package 203 as shqown in Figure.3, and a frame 221. In
a&??Bngi‘? TREAC & logﬁ%wgme“&*@eﬁe i nvention, nodul e

220 is adapted to allow a substantially free fl ow of
feed stream 226 and process stream 226" through the
17T teembrans paokagesf claipriDshereln seis) sgeondesppeqr dpadapted to be

hydr od m c..kesi stan o I f :
RS ELIERER i 9 Eh Bl Db i oy
StpRBINsdabthanthe BeCRRISPasdr i ditp @A’ beawdntsaiddier@et meinbrane
fl'ow such that the streams may flow t hrough nmenbrane
paeksaid thiggmemBBAe| al | y per pendicul ar to one anot her, -
produci ng a feed stream 225 and a process stream 225",
respectively, according to a predeterm ned process

18 fThe nestabrpheepackBye of cleim il Onadapted EDRe Bodh ira pledirediglysis ED,

acjdification, n rali i on I .. DI nd .t he
Flesyodinbtisreepsd s SERbTriRa g daddruty-Fgonalfon 20D,
S Rstiats Ak oYt BN ARRtGINCEDY dandfirWeRBveasi Bltrodiblysis
any conbination of, feed stream 226, process stream

2 PRED).foz @dy stmbinntidpthereafid pr ocess stream 225'. Mdul e
220 is the sane or substantially simlar to nodule 130
infit, form and function, and may be optionally

19. % Sh&RAEE Fatiegsi tdinpriihy @ pRElity dfpmambtanss, 1 Glerefreasid
stream 226, process stream 226', feed strgiggésggiand

pietyanes packags M sdapiagy topfaciliige safped sfream pipeess
simlar to 0 i eIt s i

2 B B0h phd BheHLRydrBfmaRe Rkl of Bitn B8R g eskially
| Q¥Rphined by atiytircdyeapiReksigenc2@d thessphomrsred by a potting
process, for exanple, such as the process previously
descri bed, potting material 222 providing structura
rigidity to the nenbrane package and seal i ng openi ngs
to spacers 204 and 208. Menbrane package 203 may
conprise a plurality of cell pairs 201 which are
attached to one another by potting material 222, for
exanple 1 - 10 cell pairs, 10 - 20 cell pairs, 20 - 40
cell pairs, 40 - 80 cell pai¥'s, 80 - 160 cells pairs,
160 - 320 cell pairs, and optionally nore than 320

cell pairs. Menbrane package 203 nmay conpri se an even
nunber of sleeves 201A, or optionally an odd nunber of
sl eeves, and may conprise at each end, cation exchange

I o NN PN I o NN S
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| ayer 170. Reference is nmade to Figure 6 which
schematically illustrates a system 1000 conprising an
wappanzoes 300 adapted to perform ED, in accorPEmnts008/055380
wi th an enbodi nent of the invention Apparatus 300 nay
t he .sanme or, substantially simlar. to arat
20 B A GaeE SOt | S 4 ArmORBe yoiEE eid
agrpieshelfacRpefioadapidio fidlithRnatkdd/ o Bpélfe%ﬁ WreatR @nd'B Yree
be adapted to performacidification and/o
ndawradlaipzegespsireatpt i onal |y, appar at us 300 may be
adapted to perform Donnan apparatus. Optionally,
apparatus 300 nay be adapted to perform ED or CED
2108t hefibfahy modpleasoaipiisingd0 nmay be adapted to
sel ectively nove ions. in | ution, or optional
da meshrane RaskageAomnIisHIE acpltlragnapf pembipges, mhfmosméyﬂembrane

t
PRI, A ISR AN PRI TSIy S, SUEYG  rocs

steampandse a plurality of the above nenti oned apparatus
30?; the a Earatus bebserlallé connect ed toget her.
iagledpRod o PBPT B MERIOBRC BAtkakSt us 300 may be
connected in a parallel configuration. Optionally, the
plurality of apparatus 300 may be connected in any
22¢ dhb nreatbrare mbdlpiapﬁbllaen 21, whergial saislonémbuane package SyBpRses

100 It rlse n 0]

RSIRETH! oLy el erazsod il 20 b BRER SRolif 3 i ot
SQ&n REiL f@ﬂfsﬂ&[&nb?éﬁﬁat aEedihll MEyibhee;alapt epacepbetween said
precondl ion a feed stream 326 (mhlch may al sqQ

c@rq@ rmneyabrane, anéd said seeerch FPMbaG: ﬁa%?c‘i’fri]c?ﬁi‘d@ @4111%8@? fhgaid
r

| PSP R SR8 S SRR s e

S Yhe o Parattelyedges aliapt frdt $p}tceﬁ, eachwherdinl saidsseaciksmembrane

el ectrodes, and ot her c¢ npon ts co

appranaecied ooeid fiyst sperera %flg 2} W@%‘f@ﬁ@é%‘iﬁ&? SpRgers
gﬁt?%@ge&xg s&lhes%goﬂ E@xaitsr@%%ec'ié/cﬂoegﬁuﬁ%con@ﬁérﬁﬁlane along

system adapt to control operation of

apparpatalis] Bﬁ)@;s athsaih serwyldlsrpad:em,dwhmm said ipatpligt edges of the

processes, and na be f r ada d,to
D PROPE SPARERETC PR iiodgst Sob@f &?e%%eﬁt ?%‘Pa & SPem
302 nmay be adapted to control cleanlng systen1303 In

the description and clains of enbodi nents, of th
2% s enembrave madsly, oleglaim 31, Phereiibsad fameoifpire” adapted to

n g@g@ e qts’&r'] ?’f Fﬁl? é%edtstr%% giséﬁ‘al I}nr&gegf thearr?fn@ﬁ@mﬁd rﬁodule,

t RehiMQEBEaiTRAYY Peevestincisid eetambifon miding indth duesnbiben
descri bed using various detailed descriptions of
enbodi nents thereof that are provided by way of
exanple and are not intended to limt the scope of the
i nvention. The described enbodi nents nmay conpri se
different features, not all of which are required in
all enbodi nents of the invention. Sone enbodi nents of
the invention utilize only sone of the features or
possi bl e conbi nati ons of the features. Variations of
enbodi nents of the invention that are descri bed and
enbodi nents of the invention conprising different
conbi nations of features noted in the described
enbodi ments will occur to persons with skill in the
art. CLAIMS What is clained is: L Acell pair
conprising: a first menbrane; a second nenbrane; a
first spacer between said first nenbrane and said
second nenbrane; a second spacer adjacent to said
second nenbrane; wherein said first nenbrane is
connected to said first spa along two parall el
edges of said first spacer, and wherein said second
menbrane is connected to said first spacer along said
two parallel edges of said first spacer, and wherein
sald second ~spacer |s connected to sald second
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