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PRODRUGS OF 2, 4- PYRI M DI NEDI AM NE COVPOUNDS AND THEI R
USES 1. CROSS- REFERENCE [ 0001] This application clains
woeonwsfargssander 35 U. S.C.  119(e) to provi Si onalPCT/US2006/001948
application Serial No. 60/645,424, filed January 19,
2005 and provi sional application Serial No.
60/ GBETI8AG0,OF MO TERINGARE AIBNGCAGENT RESIDURCISQENDES
of CONTRODLING TREANNG SGENAIDCENGE DRI ATER FREATMENT
i ncorporated herein by prefcssEse in their entireties.
2. FIELD [0002] The present disclosure relates to
Erodrggﬁ of biologically active 2,4- pyrim dinedi am ne
IPar maceuti cal conpositions conprising the
prodrugs i ntermedi ates and synthetic nethods of
maki ng the prodrugs and net hods of using the prodrugs
and Bewjpeeitonaplates o waterdrepisept. dYlore partiewlady. this apyertion| n
c&ﬁ@m& ﬁa‘éﬁ%ﬁ%ﬁus&% foBx%‘é@eﬂi frd2Brs @ m¥AHdr WeSre DR 8GR EntraBion of
D[O Crosslinking of Fc receptors, such
traaﬁmg lagents igfreated wvmet,;to Aeserapinecn optimal vyster treabwmny agentiasage
r a
o R L ol AR P ek Mo Rn 2 bR
fardlupwatidain the shmoéerlshcq H éhert@Ia@d@@teof che m C al
nmedi ators responsi bl e for nunmerous adverse events. For
exanpl e, such crosslinking leads to the rel ease of
By @R @ENDreld THEINY ENTIOWpe | (i nmedi at e) anaphyl actic
hypersensitivity reactions, such as histamne, from
storage sites in granules via degranulation. It also
| eadWateq, it the coym¢ bt ise aniddusglad asmiafal amm@nculladalat ors,

e ey TR —

exame, bhﬁt‘lﬁlcﬂ@ﬂﬁfsenhmdemf)ﬂlchl’iqﬂil spyrati@n ielbise séiﬂehtibn proatss

di ators, that ar.e th S|zed and | ea
PR B e S e B R B S oSS S I GePraea sqrosio
oﬁsﬁalée”?m{aﬁﬁﬁéﬂd depesisosiadul fags Qﬁ&ﬁh &d’?@ﬁl?qﬁh&@king@iﬁve@r b)él
CrossSli | C rece tors su as e an or g
a tbfﬂﬂfu?t% trg%cﬁ LyRIGVeR mE‘B\’rP‘Eﬂ év ling, Bpéﬁsmsanmwgohlﬁémwth
ilfititing ¥R b@htas bidkidesald cWading Sheatiedls MEOAPATA QIpSsiBHdm
the tyrosine kinases. And, an inportant tyrosine

swifacesthat cayaet e reatedt WeTsi gnal transducti on pat hways
assogchmiddf Wakifg & éﬁﬁ&ésh%&ﬁh Bﬂpatnhﬁmﬁﬁﬁ@onaﬁué/@ Virtog1g Rl

receptors, as wel as ot her ;signal_ transduction
veates et Trecesspte QRbvieusly, p simmym effeptiverampunt of rsating agent
R de malntam@!? ﬁﬁh@bvate] §,§ th 1l axfrerl0d hh® its’ RYikdaWfect] 0005]
The nedi ators released as a result of FceRl and FcgR
Goayasislh pvardesing the tirdting aganewewd be aldhenl| unegagpmicgl ang|agjyorst
j {
o e Lok b ® okt o b P 2E Lt TARARHS in e
casepf pl;@WSdenwé‘dname mse efompduangs ahdesarilisd dereiti Swoudingly,
e Fe
tl%:egé’;% a o%;l[qnc?teg Eor e (E\k/'eelgﬂgén‘? b fa geg %lé:ﬂ{?)lﬂ% bﬂrgcémtorlg% and
centgalhngLﬂl@onagmatlmaoﬁ \mter%aﬂrraht dgonts kOpra&ss wa@r.f i | ed
January 31, 2003 (US 2004/ 0029902Al1), internationa
application Serial No. PCT/US03/03022 filed January
31, 2003 (WD 03/063794), U.S. application Serial No.
10/ 631,029 filed July 29, 2003 ( ), internationa
application Serial No. PCT/US03/24087 (WD
2004/ 014382), U.S. application Serial No. 10/903, 263
filed July 30, 2004 (US2005/0234049), and
international application Serial No. PCT/US2004/ 24716
(). Wiile many of these conpounds exhi bit good
bi oavailability properties, in sone instances it my
be desirable to tailor their solubility or other
properties such that their bioavailability via
specified routes of admnistration is optim zed. 4.
SUMVARY [ 0006] The present disclosure provides
prodrugs of 2,4-pyrimdinedi am ne conpounds that have
nyrlad blologlcal act|V|t|es and hence therapeutic
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10-142 (al cohols, 277-308 (thiols) and 309-405
(am nes) the disclosure of which is incorporated

woeomioisday reference). [0009] In a specific enmbowiUsENG/001948

R3 includes, together with A an ether, a thioether, a
silyl ether, a silyl thioether, an ester, a thioester,
an am de, a carbonate, a thiocarbonate, a carbamate, a
thi ocarbamate, or a urea |hpnkage, -OCH2SGBR, where R

i s hydrogen, alkyl, aryl, arylalkyl or a netal salt

potaSS|un) -GCH2 +N(R51) 3M,
&ﬁ%”?“%‘%.s%m*? @]oe 8- or -02-, R5 1is

hydr ogen, aIkyI aryl , aryIaIkyI cycl ohet er oal kyl or
cycl het er al er| sual |y
ﬂ"s BVEER qlﬁh&’ fﬁ °ft‘té’é“é atS famﬁ% f%ngtagglﬁﬁﬂ%sphat e,
dmmm)mg Spincal freanng xagend dagage emwssrmaterstraated wiidiehe toestingir e
noé limted Hrogroupst in which R3 is selected
agen ?ﬂ“t%“,smgéf‘("oj"%&ta C(O) ORf,-C(ONRFRf and -SiR fRFRf,
iwher gldingafirftidosesof theekapiagalent traceddr thdped alitherffuorescent
selec ed from hydrogen, optionally substituted | ower
“%FRVVZGHB?§%WQF¥y substituted | ower heteroal kyl,
iip ptb | EaRhding C}ﬁ?lﬂﬁdregcuﬁoedntle@wgz lbf thly Efdldéﬁs mate,r, oplt : onal |y
ubstjtute eteroc cl oal ky i ona
iigy, bs"c“idt“&taéac"(lg:ge %310% )theatfeﬂ‘ £ 35 e Qrggggﬁg %ﬁ‘ﬁ%ﬁ Lpreseent
traRER pesteRSa@r0aryl , optionally substituted (C7-Cl 8)
aryl al kyl and optlonally substltuted 6- 18 nenbered
et emeevrytgetbwvoreacwca igdpasity of the graseis v andeach Rf i s
viahe &RRRting A6 dfdngd REmbARE udreRbndenftemit9 otatéq;t&;)ess%ter
can be selected to tailor the water-solubility and
afghe fiyst zp}d(%@,ngi treafingfagerd dosgs dethe tﬁsﬁgalzg@pqeg@atlon of the treating
gopyri m di nedi am ne conpound to be optinized for a
partlcular node of admnistration. It can al so be
vep| evorighttingthg chapge & the rneaelmsvhtoreaten%etqnmtyezf ther Rracess
l;
WARPY R SRl b Pl e 0 R Ry BRro R AR
mensyya«ﬂébloree@nnon intgnsity, sqbetomfthenqmﬂgepvstioroudtanmmmsured
ipbofnccliiEd of e SANE RATH BBl el AUARIRD 10!
are phosphorous-c ntalnlng progroups 1'nclude phosphate
comdsmn'dhrg t0 ﬂ)atoptnaml theetiog @gguiedbsige. vitro by enzynes such
as esterases, |ipases and/or phosphatases. Such
enzymes are preval ent throughout the body, residing
BRIEF DESCRIPAIPNEF THE BRAWANGSand di gesti ve tract,
bl ood and/or serum and in virtually all tissues and
organs. Such phosphat e-cont ai ni ng progroups Rp wi ||
geneFd. ll ys 4 plor (ﬁ“&ﬁtﬁldﬁt& €5 Wadrex ﬁE@édN'I'U)' dnd fhfordsbehce intensity

nderl yi ng active 2 ne e Co
i o5 b e e Ao e B palG s s
Mibldlslsﬁ)gl MRF wieflesatddl wigttpali(dsillyiain <@y lab@sEum chloride) as
wat er - solublllty is desirable, such as, for exanple,
desegiped ip Bxample 4; ht r avenous, intranmuscul ar and ocular

nodepih igdiplondfTaftRld Mbex cia%ha]ﬂubles&ﬁwneﬂb@dt
each _phosphat e- cont ai ni ng prﬁgroup in the pro

dpspeefor prater Freftefvish PlsRinReidjo e irapeny cligyide)sy aaoelzﬂm
U9 968hemREI1& Bs E@,cﬂl&d%% Eﬁ‘a[n%{é 9U@1té/da@tv§hty)w§ %g?ﬁ}g%all s ]

an’integer rangin roml to 3, typicall
poheweoeemﬁpbe@wwbgﬁﬁﬁhpmnéa@nsRb i s, independently of
the others, selected from hydrogen, substituted or
unsubstituted | ower al kyl, substituted or
unsubstituted phenyl, substituted or unsubstituted

nmet hyl and substituted or unsubstituted benzyl. In
anot her specific enbodi nent, each Rd is, independently
of the others, selected from hydrogen and
unsubstituted | ower al kyl. Specific exenplary
phosphat econt ai ni ng progroups Rp include
-CH2-O-P(O (OH) (OH) and - CH2CH2- O P(O (OH) (OH) and/ or
the corresponding salts.[0013] Wiile not intending to
be bound by any theory of operatlon mhen yis1lin
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selected. Ot her types of phosphate esters are acid and
base stable, being converted into the correspondi ng

wohosphstses via enzynmes found in certain ti SSueeTAISZN06/001948

organs of the body {see, e.g., the various cyclic
phosphate esters described in Erion et al, 2004, J.
Am Chem Soc. 126:5154-5163, incorporated herein by
reference), In instances where it is desirable to
convert a phosphate ester prodrug into the

Car gapt ¢ pLsd P HRIRAE o BRI lein BIERNS, fllymer
dassgee rellataishgysithes titasierod dluotescaixsl chengsrioghent 7 tigecgpatére
ar%&{detﬁé § ir?ell 891371%]& Jio'ge Hal Gt c?vgggrﬁf LH)?EIICI%SG ceo%‘d‘ﬂioggjI osphat e

ester-contarnrng progroup I'n e prodrug 1's an

acy diliGe4 phagdathvditte fhstescenod ciahge droumhtheaoptin@Riraded pplymer

-P(O) (Ok r - (CR P(. .Qr a
AGEPL RIS Ratap T ARHY saderec o RASHBRGGREIS of ¢ he
dchﬁdiﬁﬁﬁesl lﬁﬁ\: the tiathafi¢ ﬂmrssgbweichaﬁge groond the Sgﬁ)ﬁﬁlitfauécbd

ower. a , Substituted. or unsybstitute - Cl4
Poly T qoae @"f.v“,b%‘ﬁegﬁﬂ} PutoRaRiN yhanes Hp Sioee i %&%ﬁcﬁwﬁgﬂ@m
whtehgiadioxyiphanyl ), substituted or unsubstituted

(C7-C20) arylalkyl (e.g., benzyl, 1-phenylethan-1-yl,

2- phenyl ethan-1-yl), -(CRdRd 0 Rf, -(CRJRd)y O
DETANED DESCRURIDW GF TEEINGRINTIONCRIRI) y S- C(O) Rf

-(CRARd)Yy -S-C(O ORf, -(CRJRd)y NHC(O)R f, -(CRdRd)y

NH C(OOR f and-Si (Rd)3, wherein R, Rand y are as

def i EEinebRGE alldvs Rr 8ORE hbdht RIS INERRbrIn ilZhgl S
sel ect ed fron1?ﬁdrogen and unsubstituted 1 ower alkyl
&

flagracent rerleclere These molegplseds seleciedych baihewinerasypr or
ad36121Y byith BRAfcafi CagBNHEMR LAY YndABRBRNBIIGIAS STk B thRIBELARThat
l'ude, b | -0 P(O) (CH) (CRe),

include, but are not limted to, -CH2- (
pargtipreithe fyorrseynt cpnephoye popelafiotreveyydiffesptore)  and
TR R DSERIETE here ey e Sl
fluorpssanasaniensity sawkrbphdiSpient d'he dhres mismendranmegtsgreofgcoup
' g f . .
iab e LU SR Spn b SEUBIEER
‘Hmﬁnﬁ’agmoahde] a}md@hrogiogoyd)rp agsacihte®ith $he vndehirpbln deliidsy of
ot . r t
S o Pt A BB i onc
inteIsitstwhatkdne dvdublepeay Wheahiht eeaed Yoytker, coatabs ttichtintgegedr

R E orpfities & tbtodb marfiins it SEEPTy feagaspred
sideesthb SHouhditasdciated 4hrorvbRsreddikyddyadi fieremt charactedstiasn The

i nteger ranging fromO to 2:. and Rd and yar.e as
ohPit b Geier Aisabib sy b gieRPy b Enetberonhinat Bgaspec or
dehexs bepepdifsbiethe Clmdobdri3ticb I iieqEpated Pvaldp, ahd tht teapel bEtraced

phosphate ester of the fornmul , where Rd, Rh and y are
tredtingagefitoysl y defined. [0020] The mechani sm by which

cycl inGa RS BAdr8ose SEeRbrid FiRfktciiter NAS Mbfd Jaloidy &l ¥Essi C
phosphat e ester prog{oups nmet abolize in vivo_to the

Ayt and gxeRss Bassp deBsthe s daers fluprgsaengerintepsty i dramatagstly ¢ y
dfferdnf €InRn SHRS Idobd eblio WHRIE cEHAIREpreStE nb poRRREANALE: is
ester progroups in which each Rh is, independently of
pres@nt:ghiveths flugrsscengedptensityis loyd ridye in ha dransiigaybeiiygep itregting
aGdne A RA bR 1y b%ﬁ-d@éé s@?{aﬁB @%%ore-ggﬁﬁée intellsiHBeably changes. It
enbodi nents, the cyclic phosphate ester “progroups are

sel ected such that they are cleavable in vivo by
esterases. Specific exanples of such cyclic phosphate
ester progroups include, but are not limted to,
progroups selected fronf0021] Alternatively, cyclic
phosphat e ester prodrugs having progroups in which the
Rh substituents are substituted or unsubstituted aryl,
aryl al kyl and heteroaryl groups, are not typically

cl eaved by esterases, but are instead netabolized to
the active prodrug by enzynes, such as cytochronme P450
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despribed °8Va‘€ PHAYL
Sﬁﬁphmﬁﬁrpﬁ@ﬁlﬁ&ﬁnp|e adm ni stration via inhal ation.

U S. application Serial No. 10/903, 263 filed July 30,
2004 (US2005/0234049), and international application

waenicarsdo. PCT/ US2004/ 24716 ( ), the di scl osupes/us006/001948

whi ch are incorporated herein by reference. In such

2, 4-pyrimdi nedi am ne conmpounds, the progroup(s) Rp
can be attached to any available primary or secondary
am ne, including, for exanple, the N2 nitrogen atom of
t he 2 4- pyri m di nedi am ne noiety, the N4 nitrogen atom

is 8115 chg fge] 184]918%2&%6:(1111’[% qtg%rgt Qﬁ‘ovgmdsgs éetel%ﬁﬁié #RE BQF‘H%IU < n!

rogen atominclu

agandbhe 2,4- pyrlntdlned|an1ne conmpound. The use of

For B N BB APRRT R RBBUNECERRE Lk B { poor

qu%ﬂiteﬂiveS}Oéstibiatel theytraatinesgepivesithello Gyosin g(ﬂ)l@de!sctdnomrbsﬁcfns&

PR st ol i Bots hetrErue ROt b e

ﬁ&ﬂ&@aﬁmﬁﬂbndMWa sbel i eved that the phosphate-containing

pro roups, aj,d the solubility of the underl ying actjve
23p g b g eSS AP e g fincdon ot

thé aﬁfeﬁe@S@Setwtesl hioaRseat maktlléd addvd@Rhaw it ing flRb@skent

orally, It is _believed {hat the phosphate progroups Rp

m%?@ﬂﬁekﬁﬁﬁﬁﬂi@a“ﬁ?r rreEIge ¢t 1%dnzynmes found in the

di gestive tract, perntqﬁpggx ppt ake ofy the underlying
active drug. [0025] en di scovered that the
water solubility and oral bioavailability of a

wiRE ki £idl @ breRhOfiRHn8 3L dodd ? tulef eo?e £hd Y b dF, GG FRALRE

compound, 1llustrated npound 1), increased

sem@@wmmncymm@wmeetsmadﬁw v@lts e Py erebadiners Jho oo dves
dogg is 1H

ﬁlgornula -CH2-O-P(O (OH) 2 at the ring nitrogen
at om P hlighted with the asterisk (Conpound 4):
[ 0026 pn ein@mlmpmaﬂw h’?atlﬂﬁhéftﬁé sesiduple cansheeastimaiedipy 4 ﬁmgtw@fof

th% Bgfe?e%}él#&wgé He é enc] %e&éd é?@%lﬁgg}llg%aﬂéége%geg}cac@opﬁﬂé

n aqu er un

mcmmd¢ﬂlons t he solublllty of the correspondi ng

phosphat e prodrug (Conpound 4) is greater than 5 ng/ m
under the sanme conditions, or approximately 2000 tines
greater. This increasedxyMat-esFgol ubi Ity all ows for
better dissolution in t{&,gutE))thereby facilitating
oral admnistration. Qther active 2, 4-

s edh B 14 Gy BRSO b G B PO e, bu

canildo®3eRPressBd Weppblof adetitioleciily. and oral bi oavai | ability

when, f or nul at hosphat rodrugs. [0027
o Ea AU s 00 s RDLOh Qa4 Letkarint BRage) girkes or

pro€disdsahdt ¥hdn@s the Wath&threSMlokdab@nct AR tid mecswm%nﬁaqjm gs

phosphate prodr | and_are therefore gengral
o P BHR e el ey o BT s e ﬁe

he sanme holds true for the relative water-solubility

of PR&8 ﬁmbpélm@g% e repityalnopesapation of thedreatiag agenios sqrrqlated

Wﬁgﬂgm ghqgglé the prodrugs described herein are

]g r|n1d|ne I am ne conpounds that are substjtuted
at t Inen pbadimeniy e residukrengentratinprgfthedragting agentie useditet v

d ﬁﬂﬁﬁ J bkt tituted nitrogen-containing
%$cyc |3R?%ng tﬁﬂmﬁﬁﬁ%gﬁ €S at | east one progroup RP

as described herein at one or nore of: the nitrogen
aton(s) of the bicyclic ring, the N2 nitrogen of the
2,4-pyrimdinedi am ne noiety and/or the N4 nitrogen of
the 2,4- pyrimdinediamne noiety. In a specific
illustrative exenplary enbodi nent, the prodrug is a
conpound according to structural forrmula (1):

i ncluding salts, solvates, hydrates and N oxi des

t hereof, wherein: Y is selected from CH2, NR24, O S,
S(O and S(O2; Z1 and Z2 are each, independently of
one another selected fron1CH and N; R2 is an

. L T Y 1
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prodrugs that can be netabolized into active

2,4-pyrimdi nedi am ne conpounds hi one illustrative
wenhwdirssant , the intermedi ates i ncl ude prodr ugBCTMS2006/001948

whi ch each Rp progroup is, independently of the

others, of the formula -(CRIJRd)y-O-P(O(OR i)(CORi),

-(CRARd)y -OP(O (ORI )(OH), -(CRARd)Y -OP(OR(OR 1) o

r -(CRJRd) y-O-P(ORi ) (OH), g\,here each Rlis,

i ndependently of the others, selected froml ower

oneorg i b thef FE e SR b B Gat R A ooy

thanpbeyhmnte as pr evi ousl y defined. In a speci f| c

di nen i ates jncl ude phat e,_and/ or
ohodbAn bt ol FiR R teg dofee LA RTROR ey o
derivativetdi @teSinvedsd (ﬁ'dhelféscfeﬁmdp@mrwlth regﬁct ta Itxkarnyglageﬂt duger

sl oRpRLy BB o SR Ay RETEr ERE ALEPREA ot os

peEfffadrics e SaitabRowatyeualitd piitinbieisdhdhedd] Buriafendt hﬂﬁted ®
ri mary

stituted at_ a en atom of a
wﬁvé@tyna rdgn%%lrﬁ?xé&af) a%rcterroant@raad ghedicer fear %th?mr%rm this
con@B@E’ﬁi iAo IRA&! Uthe3REdAd Rk BsBBetRb@Mb Ridsduye AiRdsale

[0032] In_ yet another aspect, the present disclosure
an&rao‘wt%réglamtpﬁ@aswa pucl g fuppidifyand gheniraloplating the deriyebive of
th@ EERE oPHIRHELER 46t Rad r&séc@tcmea?ﬂgé@h@a&e CPRnak e

prodrugs can be synt hesr zed ge reacting an active
acpeptatile, WpieT gHalBRastE dewrhodt ke darivative giiissiprratce est er
ﬂtli@&sc%e i @E 1r§t¥aﬁg$i|p8mt a30RE @rﬁ%@ﬁ&ﬁe@ﬁﬁfﬁﬁ-sé@é 'tl%eseggmﬂ’c%ll

formula X-(CRdRd)y-0 SO)(O ])(OR ) or X- (CRJRd) y
begipttgygddiay the oppimalfaksealeasater pRpcesss, | ndependent |y of

e 8 oL Sl R RS0 B

StarmdV glmgr elaa@nrtimem ddst (1 JdﬁﬂiQ]h‘bb Wlnenre doyTeQearigbid Retqt s

each R.1s Re, defi ne Reno

cffn R e Rt Sebo o b Hhotseam i CueRi e,
M%asl@r%%ﬁﬁlﬁ&s%eﬁb_%o Ak 'rl@ted hbbve %Fp&ﬁ!i@eﬂéff’tﬁi@ isveRRmh qt@ncﬂlﬁg is
the same and i s sel ected fro ower |inear alk

defipgd s ercuianathen theyieranYalmas it iseseanbalisdincar | n s one
enb o BERbSes of ﬁﬁﬂn@nﬁbﬁ o) i$ SR0ABY proPdrtibna? W pim oft floduct
enbodi nents i n whi m Xtures of internedi ates "are
adslodEikfepin), ftem 1¢¢ anip/k & KaiQ¥kk )i ldspnof+ 0.nHere Nigds apeguatiactdn

tajn different, n ers of 0 r at
thatct1 ﬁgwﬁaeqefltr%wg%gﬁi @ﬁ%re%e t%@ wﬂf érn‘%a? %ﬁ‘ﬁ%ﬁ‘éH*pS
proBhcR eérhg dodel €.l @RitfeRithgi 284, "BRRAE, if BorBRencs qhatcﬁﬂg is

fromthe m xture using standard separation and

ogeypings 3 Blat ofdins-J (e 1§ linggr With gislorp e@r# riddko gffld;{&%) and a
f, ly, a desired prodrug can be isolated from
th{ch&x{;ﬁfezglgf di fferent prodrugs using standard
sepadnahieoodinghiptheisstglodt oithe d@nflanvecpfebe InE'ﬂEHSEB}ore@tcgrmb ic

reghho%?ég vé’%%s Sﬁ%& 0 tll;lg %gagipgg% tn{: %beﬁl% gsg% {9 G%omaucaﬁly control
n@ﬂ%gpyﬁmdmﬁgmedlantne W th a phosphate ester halide,
;?E ’é%%%@g%?% &E‘éﬁt ess)rtltgolrls Jlo%ltéeqteera%fon talrl]cF caflccl)lliartreusltf?e
slope duRaigupt ﬁn&(dﬁ)a@ GEfne( €lrek, Dokige @eritionbferytoaintetitel ¢ e
. previ defined. In this instance, .renoval of
Rl b Stel Py Seipie AbISE foo o5 st BUSHH PR 3.1
mésfihg Sonyesidkd, e and phosphite ester prodrugs can be
prepared in an anal ogous manner fromthe correspondi ng
phosphite ester halides, for exanple phosphite ester
hal i des of the fornmula X-(CRJRd)y O P(OR)(OR),
X-(CRdRd)y O-P(ORe) (OH), X-(CRdRd)y O P(CRe) (ORe),
where X, Rd, vy, Re and R} are as previously
defi ned. [ 0035] Cyclic phosphate ester and phosphite
ester prodrugs can be prepared by reacting the active

2, 4-pyrimdi nedi am ne conmpound with the correspondi ng
cycllc phosphate ester or phosphlte ester hallde for

1 . oy I o "
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hydrate, solvate, N oxide and/or conposition thereof,
effective to regulate or inhibit degranul ation of the

woebde/07883e met hod may be practiced in in vitroPCOMS206801948

provi ded that the contacting is perfornmed under
conditions in which the progroup(s) netabolize to
yield the active 2,4-pyrimdi nedi am ne conpound, or in
in vivo contexts as a theragpeutic approach towards the
treatment or prevention of di seases characterized by,

[ 030G ePaf B F kbR Bhindo Bl RERL M Bl

water' scfpmretstanom(Flb]s achentd dhe dattngagedft dpsage isahenmnymaited

el Gt aafeSo 8y il Tep 5B ed R e K new

dgsayrihe ﬂlhyesbérﬁe KF) & mdasiradi Iniah iemyodimentsihg niale required for the

YR TR PR SRR D B B & Thye s gt fof e
fladrebcsice kgﬁjt(si E)C‘egdﬁbnée i ﬁez&mgag@mt dodde. Ecﬁtﬂﬁﬂrati‘cﬁhtthﬁ\for

Ser.i al 10/ 6 |Ie 00
ﬁ'i“ﬁ"tl‘é‘rsﬁ(étﬂné rf&vpla%ém VSFP @P‘it mmﬂ%%eﬁv @9%%87
dpVRAOH 04 f3Bedlar systém. appl i cation Serial No.

10/ 903, 263 filed July 30, é§04 (US2005/ 02 34049) and

i nt &htibis peinkihe sIops PIaF MyFrsasdyqregeencs vs. BIgE0B i cslevinisd
wgh ihe alddBrafdi r@l@h&ﬁﬁﬁoeﬁeﬁe \hirgh 1%ﬁ(db§t9 ofMRnNAtIad skPE N

y reference. |ndeed, these activ

capparedyip p RELERIPApteaTHIG 23 dnseiias a'zovs @éd Hdtla greatenthpmibeor s
eﬁfonﬁ Qfo@aé59§&reﬁrnc9ﬂaﬁ§' ru@dr FGORs; e dbatie Qlcrementally

egranulation. As a consequence, the prodrugs
ingreasedi Bbig iswehas v termyslons corfecd Theni thmmmwreﬂrfb@@smce and
ddsk ﬁﬁ&%ﬁﬁoﬁisgﬁ fo Qlcﬁl@é(fﬁegﬁgal 51 ea:ﬂM RS thd YRR setpoint.
expr essi ng receptors Including
Ot therfidl- Scalmsysé@n tsqctivatadothh a@e&snt lﬁﬁset-tunbia@m pbiirhal system
h lec Ql. Fh. t hods
g T S L
i nhiRalymey mesomals@mmsmaeéhy the duess@sce fuatttlmesmgunm leor
e of e I
1SS BESAHAIS6 gL VRl DGR G BE SERRE S aSOARRMY
refiaded] Imant eatbotdmenk; aieRiesiduntk ﬂitoﬁﬂ}icmﬂﬁmctl&ng Bedrte dioaiterdhe

d / h
SRBUaGETBraRa G R BRERD 57D AEfiednshSutmn s
arloghiek ehbodiners, thaslops 8 s;ts@lgb autoinas the treatingddenicfegt rihug lthey

I t act I F
oIS ot 8 oeind e SRR dnE fense RS Rl
d@ﬂtlntuﬂéee@ﬁn spphicatbnugedifesset pdded herein, or an acceptable
Sa

X ? sol vent 8§|de and/or COﬂBOSItIOﬂ

t herFé’cSF nafle. di Fqvetse ?%nqsegﬁ PREtreAImeny Sy H71ps, UF1RS figrative

corBOENLONs & @B@éehﬁﬁnsﬁ@ﬁﬂ@ﬂ&laﬂ%{ﬂé Rifluéht HAS WHRAT BiffeBs S
effected by the activation of this sm%galln cascade,

T fhoreseracTes) PojaL Fitiehis valid only forrp spt inflgent o his fqcinology's

mﬁfn%ﬁb%eﬁsl"lﬁ& abill§ t6 %Bﬁ‘&ttieﬁ‘l%g‘ aPeRetdiRalRed H‘ng %How for the
condi ti ons under “whi t he progroup(s) netabolize to

uspi of frepting @genty (aen. 2 pquelwmymshfqﬁ B reptrepEmens tsdwrg RQr
1n'ﬂ'ﬁedt'§ sitt d\é&@%ﬁ&%‘sﬁ Afd AidiBk ?Egﬁiﬁé EostRRoP B Nob AL dS
he treatnment or pr ventlon 0 | seas€s characteri zed
P@§Wi®aused by or associated with the Fc receptor
sig
e R s A S A B S
degranul ation, the rel ease and/or synthesis of
cytoki nes and/or the release and/or synthesis of |ipid
nmedi ators such as | eukotrienes and prostagl andi ns.
[0041] In yet another aspect, the present disclosure
provi des net hods of treating and/or preventing
di seases characterized by, caused by or associ ated
with the rel ease of chemical nediators as a
consequence of activating Fc receptor signaling
cascades such as FceRI and/or chRI- S|gnaI|ng

o o - I T o,
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(US2004/ 0029902A1), international application Serial
No. PCT/US03/03022 filed January 31, 2003 (WO
w020@B3834), U.S. application Serial No. 10/ 63eC02982006/001948
filed July 29, 2003 ( ), international application
Serial No. PCT/US03/24087 (W>2004/014382), U.S.
application Serial No. 10/903, 263 filed July 30, 2004
(US2005/0234049), and integnational application Serial
No. PCT/US2004/247 16 ( ), the disclosures of which
ofifat 1}1 &u%s%?{a?ge%dotr ﬁ%e%'treat 2 gedllft g@ﬁéggﬁ?eg trre%m] St H
flmetshads slm)ﬁvs aeg:ldbmtapralg:har@a mmnadlﬂdytfolbmu@'the oﬂmﬂmﬂ tosngyp,

i L] |
iR ok PR ! ties S B R R e G R bty B o of
ths ioptérsiat palyinbr dvsaga mlel polymér ddsapd isét pbing. s‘fedﬂesg ano#, distussed

tabl alt dr at.e, vate oxi de, a d/on )
it RABERR G Tt et R CHL R e 15 ool arBleg ot ipnsi
thSyialisy mﬁ@ra@‘ss Witdr\or opefationst upseBOte ﬁ@ﬂpropctrh@w%ngd inase

|s an |solate%éor recong%gﬁn k ki nase q anot her
flagrpsencreanbe upgddo ayrpmaticalschange the setpointd ?¥8 cligynating
maAG0R-Raidn. Syk ki nase expressed by a cell, for

exa le a mast cell or a basophil cel]l The nmet hod may

seordingdy in #pofher emb%m%ﬁhe cheaggindhs mersued fuorepgence

m@éa@ﬁ}a&tthmoée%s REEf ARREsksind %écoﬁ@ﬁ@ﬂtih% QR Hoderls cohbiadd

t he progroup(s). netabolize to yiel he active
with 2 npR-proppigieRRd ghangp Hemeashise @ﬁarescsncep wherginghegpncont ext s
pidporfokd] BRAPE I thG sABPHAGER A R WRIRDrIBS Wd&al 1Rt OF

prevention of diseases characterized by, caused by or
deferavied atebppint coesppRrding todbeontimal (reatipng ag@@ deeshi | e not

| Nt eRCloRfhd 8 dRE<RRBATIe YN AR pBAE ob Gk bAbmbIER Yefmined

operati on, eved th t such active
by startipg thie m;ﬁtm diith misneoptionhdasa (sayi ber) trim) of ¢dgeed enrtraced

ot A0 Bl B0AA A dbl) SodelaTRORi AL AT\ e AT R Rence,
Fhend ﬂatcedeSphmdmgtDrllth@ dgsariti. E’hmpq‘hyrmlr(bsh lﬂﬁlen@ticrﬁn@lﬂﬂly
TR PR ORI OLTE | BB o B b,
e@ﬁMﬂheaemﬁgﬁ&ph??g ggahﬂﬁneg¢HMEgmamgnﬁgeﬂg?amﬂmet|on
Ao Rl Rt a6 R0 PP e R oo PR WEtnes |

flidresceme valubthe bpeastdr shoblid\dagidosh thé confidesdenevekihn aSteShas to

) S S k.ki.nase..As_a C equence_ of thes
B aPE FEiAN 5E B e AR AR §1Bur e Eor e B
cﬁdﬂ@é inTRioREINtZRpileCentiliCitalatibng ®ased on the system parameters)

rim.di nedi ounds na be us
r egu teatl%ﬁﬂﬁeﬁlwa b2 L PgR MereieD lly mméseg “QH‘a"’r Ry of
6 8nad Enaln! f@ﬁﬁpés@efﬁ A¥dcsh Hdi dsilgad th
nhogrlggfi?rer saug% nas Fceal ° b;gé b Fc@(F:{anﬁFcaal as

opfEngl trgating agertt dpse aoayrs. B GERERlS SB‘F}} %ml%tcpf nABIRAticARls e
KBEERR Seoud WA 1D iSkrekhfAdBut 9 ﬂéﬂ:@%fm ak ia?éé dhanges in
critical role in other signaling cascades. For
flugrasepice forgpungepmedal incgeagpindrapedar dageed trestiag agent aeapt or
e%@@c& o&blgé"ﬁ% 'oB&n&lBéEdﬁ@ heghn. @l » 2000, | munol ogy Today

and is an essenti al conmponent of integrin

bet a:(\ftqr a sumh&q apoughef tiree, &¢rxamplg A Niimes datmbgtthopi | s
e s e (i) B LS Abh b e ihler O NE
of Syk kinase can be used to regulate, and in
particular inhibit, any signaling cascade where Syk
plays a role, such as, fore exanple, the Fc receptor,
BCR and integrin signaling cascades, as well as the
cellular responses elicited through these signaling
cascades. Thus, the prodrugs described herein that

net abol i ze to such active 2, 4-pyrim di nedi am ne
conmpounds can be used to regulate such activities. The
partlcular ceIIuIar ~response regulated or |nh|b|ted

o s o r o o
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devel opi ng an aut oi nmune di sease an anount of a
sui tabl e prodrug described herein, or an acceptable

weabde/078840xi de, hydrate, solvate or conpositi ORCT/US2006/001948

thereof, effective to treat or prevent the autoi nmune
di sease and/or its associated synptons. Autoi mmune

di seases that can be treated or prevented with the
prodrugs include those d|s§ases that are comonly
associated with nonanaphylactlc hypersen5|t|V|ty

e. |l e lll. and .
e e e SR rapanet R poruRes dop* npbBbes et R i
sigiifcafiityl baAlREtha@ F2 the dslymien dgsershouldle aciehseadtd Rturofo thre
. 5%%R si gpaling cascade in nonocyte cells. Such
mietligp Bthe di sease include, but are not linited to,

t hoswitanlé aatmgiﬁg gickRaReEod1NAleasdtethé Vzﬁﬁldl%ﬂﬁ"irﬁerest (eg.,
deS|gn ted as s ie organ or single cel

fluorgse agruayiatee00-300 glatepouts; § ?%?tﬁfhsr%eaa .ag@élg &tapdazd

dedfaBloh foR Sheardabotertlért] @t @fht S siaRdRd ¥dvidio Ysslbﬁflfd? example
aut oi mmune di sorder. Non- limting exanpl es of di seases

legsythai AbARY 1) nerseitoh thearpan); and ﬂ@qeéhedrl@aaweé) paean i) e standard

devfRkidn f9)) dM@Waﬂlpgﬁﬁp@\rﬁlsemcuﬁaatehﬁéiuovpt 0's
thyroiditis, autoinmune henDIytlc anem a, autoi mmune

at r dpAR emb%%mmtith% seb Poipkis ARtemaiics iy shaneed toageayniienine
ﬂ&%gmhg{gﬁwegslﬁate@[%l%mmne orchitis, Goodpasture's
di sease, autoi nmune thronbocytopeni a, synpathetlc
ophtlhan amhodimenhneting geent flasagas auteraticaily eingained at the
RE ligmry biliary cirrhosis, chronic aggressive
patitis, ulcerative colitis and menbranous
gl orfe eukwpedihent, thipeatingipgénhiy teagedpitteenest nibirg Baessent

e i
trag:]:ﬂtssorq‘ %?ﬂuﬁ%?éegﬂra%&s %k M1 goti%ésagﬁxg{: gblﬁa{ Qgrﬂﬂw&ﬁy
affeoted pioy atharrchémistry &, th@pva‘@r ‘ewmen; prmtcas;m by d¢ther'sgstem
pa% eger:rg gl}lscg af ytn?r/l %r%t‘}lfef Ilog%nsg O%ﬂgdsox potséhP yr%i%c oe@%og%%i%al
acamﬂy mbxd)ai)dmcopmtmlum@o 1Ak lonxokditiid dhombstrg i ﬁxe matten @eatment
ses
S ot AR o B e Rl B G en,
mjnutee)) iHeeomid algodihabmt@saticallytactbuntsofoflsigrnificanbehabis -
DESCRI PTI ON OF THE FI GURES [ 0051] FIG 1provides

fluqrereTRes: illustrating netabolic pathways of exenplary

phosniaqmwsml | AR Inflgt lwmgpc%catlﬂe MR5R] Wﬁbﬁre}aﬁneﬂﬁ protées

a sc i stra a nefabolic of an

W L ?tﬁmélaﬁmg%aihg lwa&r-swﬁgla géym FoB%ar FiG

cohcédilatiS, Ade theddmpoxanmlaad YreSxr d@)ﬁ&ﬂt@n cAREMA Wighe to the
cyclic phosphate prodrug; and [0054] FIGS. 4-11

Wﬁ‘%‘v‘fa&@enél@%?ﬁ?% illustrating various pharnmacokinetic
datﬂh&ﬂ%m@ﬁ%@ﬂﬁ&gﬂﬁﬂnﬁm&s%ﬁﬂk@fmﬁE@Qbﬂﬁnﬁ&ﬁﬁ%ﬂ&ﬁs4 6.
DETAI LED DESCRI PTION 6.1 Definitions [0055] As used

degesiked an thﬂgatﬁlﬁll‘f%@a7?\@2¥7e inegrparaied; hereimbieigfardcprave t he
fol |Iﬁ‘% @ﬁibgﬁ?ﬁ&{tn&? ﬁa&e@s%@lelec@d@dm ﬂ&’éfeéc&ﬁ%ﬁmﬁf sag%CAS

part of another substituent refers to a saturate

RegigiatNo- 3 &47-8r shacisédiY elbavy 73, Ghanieshial, hrnephthajenpdisulfonic acid

Aagetr [ v, {
L A A e s S D L ST
xangryliom, %{2;4@i)zartohmphﬂs'l)d’eﬁ-ibw@detbxlamhe)-r@uhmdai dl@‘dlunn@lt
r nt
oA GRS LA BT B 1 Y, SPRRA PRI e
but are not Iimited to nethyl et hyl s such as
et hanyl, ethenyl, ethynyl; propyls such as
propan-1-yl, propan-2-yl, cyclopropan-1-yl,
prop-1l-en-1-yl, prop-1l-en-2-yl, prop-2-en-1-yl,
cycl oprop-1-en-1-yl; cycl oprop-2-en-1-yl,
prop-1-yn-1-yl , prop-2-yn-1-yl, etc.; butyls such as
but an- 1-yl, butan-2-yl, 2-nethy1-propan-1-y|,
2-met hyl- propan 2-yl, cyclobutan-1-yl, but-1-en-1-yl,
but 1 en- yI 2 nethyl prop- 1 en- 1 yI but - 2- en- 1-yl

~ o ~ - 1 . -
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cycl opropan-1, 2-diyl, prop-1l-en-1,1-diyl,
prop-1-en-1, 2-diyl, prop-2-en-1,2-diyl,

wonrop/018san- 1, 3-di yl, cycl oprop-1-en-1, 2-diyl, PCT/US2006/001948

cycl oprop-2-en-1, 2-diyl, cycloprop-2-en-1, 1-diyl,
prop-1-yn-1,3-diyl, etc.; butyldiyls such as,
butan-1,1-diyl, butan-1,2-diyl, butan-1, 3-diyl,
but an- 1, 4-diyl, butan-2, 2xdiyl,

2- nethyl propan-1, 1-diyl, “2- nethyl propan-1, 2-diyl,

dlhézgre PRa ‘Zé cg?)%lbénzgt,%ﬁptgg Q(z%n §'])dii)y111b1tol also known as

Rﬂ&b‘ﬂavﬂro@ Witamar B (0AS ReeglistryNe 183 88-53- ﬂuoydscem (CAS Registry No.

23@1—9&;{5}q grﬂp&y@g%é{lﬁ%cpaé:ﬁe$G¥mbPahQ8A§ sty fod16106-40-4);
1,504HiRndenadislil@Aic heill (OAS Registy Nol61336H0@2) dndsalls thereof; 2,6-

b d
an@%?@é@ﬁﬁqﬂlgQplci(czkﬁ(jkggmtry&?y% %&zaﬁ 95d ﬁ) and %ﬁléélgééédf 1,8-
anﬁaya%ﬁéa%rfams Ebld @({A?S Hégiétl;y .l metmas) ahd 3aws| tmneo’_f and
X‘C obut a-

mlxwlrgﬂtl)'l/er e gpprq_scgpt &p(gﬂrs hs&ﬁl agoxie egg a?rglﬁerflaﬂy a'yanlfibI% fidm

aﬁh‘e“ty of ﬁﬁﬁrénh@llehi1éﬁﬁsupw€tbﬁlp§1ﬂ%l fic levels of
satdration are intended, the no cé Eyre a“kqﬂ Iqbyl
al kdmgn emnbediment, ey tfﬁ‘éFlR%?ﬁPFlHﬁSﬁggF Wil 3 JUorGgEptanaIs

exﬁlﬁgfe'bg/ i@ CAOY tanEﬁ%@f@s@eﬂ%ofeﬂﬁnﬁo@o‘yﬁﬂl@nGﬂeaﬁleafpblymcr_

on atom the nonenclaturﬁ $%|Id is
itsakf,emt bylpnstsmdﬁicehwlar?@ﬁ‘lﬂsem RN K HYAreSHIH U

f e ipdBaics T eation and
cagql]lur a%omg{ng Q*alk’égt% Bgﬁgl thﬁ/r gr ogps in Hb::ﬂéﬁﬁt h:;? 5.
use@ﬂpaﬂamensenmtanmgarfbomceﬁ'rr@l?’é’rlﬁik‘ﬁﬁ‘ll ed 4. fiy fxample

Pagerg Elg)ﬁ délé’lg 6&2@1‘ 6‘7%%) ;5 84e130; 3,058, 6H2y b, 8683163615 a¥2, 894

propdno); butan-1,4-diy (butano)
5 9581788rdeBOTdJ$(HV@654 efcemoee@edtl@r%bzaxeﬁewr@ﬁ os, defined

Iaﬂgtr g%g; the ’%llulélbégcgﬂiﬂ'racelqél al hr&lnk tHaf is@BleRAEHGEN to

uent refers to a straight-chain
pid@idy laaﬁ&d,lrﬂﬂe consatiratiat mdhﬂtdaydddvayqr aveea dpses ravge fo

bog}%g@nal %ﬁ%ﬁhvaf%g 8l 5Bh pGPHAL Sor Gffidns 4Ok Tom

aiciE 071 b t€aobor ppb dﬂiﬁechfn fitoraaceph ageohennnquraﬁ@h th§1= thahed
al kene or

ppiris pqut the ﬁlateca/op%ﬁ}“e(ggﬂ?en%@r?val?afbleq t9¢ uﬁgﬁu&;@ﬁ&fz eno is

Th POV &R RSini foffierr Rohiokayerslikelypiredice ﬁllld«;eteemn limis anrs
i nclude, but are not limted to, nethano; ethylenos
a@ﬁ@ﬁméﬁﬁ%thano et heno, ethyno; propyl enos such as

P OPRROAudELBHt krh@ROcanbE aAptadted BY etilzing,a variety ok flifferent and
etc. utyl enos such as butano, .but| IL%S ? é%Z]eno,
switable] techj et HROT CEATPIS: ?FBSCGB“(&T*ETS&%SP PRP di yno
s&l;s‘fantlal"l’}n&)nhﬁfouls bR, at\{gh@f e P tide bewel B oné of the preferred
turation are intended, the non?gglature a kano_t,hod .
andlyiabteahriduse aePORE]O 3 SBediment veige d PRERFROd {5 e
% Mlﬁlﬂ%s Gh %‘%m‘l ﬁeeﬁsﬁ@ng@‘)ch&ﬁwél%c@@by ahdcydcene. emlsswn

ecl enbo nts include straight-chai t d
spédtmmmpg andigiber apalggsis methedsdn descidbaddh &-S- % Qﬂ%%‘ %Eﬁgﬁ ,
Het er oal kyl , " FbteroalkanvL "
IP%F%”QE?kgE@tWQQ%Eteroalkyn " Fbteroalkylg?y
" Het dxembley béﬁhmromdws tlhtamsegq/wd sytha gragfigeiof laﬁ%’Elﬂ‘ér
L Waico @o :
St L A B cro el o Al D oh
one or nore of the carbon atons are each independently
replaced with the sane or different heteratons or
het er oat omi ¢ groups. Typi cal heteroatons and/ or
het er oat omi ¢ groups which can replace the carbon atons
i nclude, but are not |limted to, -O -S, -S 0O,
-NR -, -PH, -S(O-, -S(O2-, -S(O NR-, -S(O NR -,
and the like, |nclud|ng conbi nati ons thereof wher e
each R is independently hydrogen or (Ci- CB) al kyl .
[0063] Cycloalkyl " and Fbterocycloalkyl by

o o oy 1 . " . o "
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i nclude, but are not limted to, biphenyl, triphenyl,
phenyl- napht hyl , bi napht hyl, bi phenyl-naphthyl, and
woOheoslorgsaz \Wher e t he nunber of carbon atons i nPamUS2006/001948
arylaryl group are specified, the nunbers refer to the
carbon atons conprising each parent aromatic ring. For
exanpl e, (C6-Cl5) arylaryl is an arylaryl group in
whi ch each aromatic ring ggnprises from6 to 15
carbons, e.g., biphenyl, triphenyl, binaphthyl,
ag)hl%rﬁé 3%“3 lIlpﬁ!achl LS00 hPor%ﬁ’lgEr %%ﬁg}erﬁﬂ ﬁlta&l‘%‘ﬁpou%ﬂr ent
ystem aryl group 1's
Hitaohidpstrukents| I;xc ES@MB) tzer JOHINI WONtﬁieorpMeX-éf aBEX” a
s
ﬂu%ﬁo(%]?e? aggs{aﬂgﬁ nﬁ*om%‘\%}l%%g %(II;I{I s X f’ rggn %ﬁ,e %tdﬂée?%#gfcﬁg ll%er
IVspsdt@pbotametet aahd SEM 125 (®vaijable fhorp ﬂihmydch Kiontrgxhthropkh

RrER P imers BIP R SR ERRe Chbet ?40&2%@%%%@@3%%

1bagwhgnmhsgﬁ@umphaMmh@ah&@1mﬂ&hﬂbﬁ@hoﬂwmanhm§kmnﬁtic

st ens 0|ned dir to her .b n
reSsmiare Brorgres, Rt combPtaLY St uSpller 4 o4 o
m&UiAGEBNS theldbMap blsbpé usebirhishaiweaiién. and the |ike. In

sone odi ments, the aromatic ri yst re .
ldgws ShRIpeed TRl varifiy o Oﬁiyb%u%a‘?l? 9116?3&@&%1033‘@“@5
m@ﬂ%’ﬂ%ﬂt@d foipR@iSurc theRloluht@f asre@¥AITRIEEY ERIndIN of GicUP 1S
bi phenyl . [0069] "Arylalkyl” by itself aqr as ?rt of
techmiupencldpen ltueﬁéﬁil’lrceﬂ@?rgscweaﬂalaseif ePleEmsiry alysisolgp
seleBtiv G to @ haBkis! thRsinvifime@ BihaRkRGhe RANE Bfdsdefcedp@kibon
atom typically a terminal or 'sp3 carbon atom is
flyoegspence mepiuraments. andfhe lieoup.  Typi cal aryl al kyl groups

| nclpyge empéﬂlmé{tethg F‘l‘esén{ ﬁ‘ﬂv@rﬁfén §Riuden ééﬂtvoller programmed with
2- phe et han- | et hen- 1-

the, ﬁpmomi/gl algorithym anctzwmlpmnﬁw@sm(he 1Vlghlm the tlmescale of the
ba
re npﬁplﬂﬂ%% L @V gér\;v 111!}{'{’1%?} ¥ E‘&Y%I?eﬁl‘éalc hanges eln ghg érg?t];

aghﬂdpbagmnépeprémna th@ calnuleimm@ descuh@l Fhovesicisde aitain the

I or arylalkynyl is used. In
B S b ARt S TS e
ary Ila)bbymtrolbr o, betchefigatddang/or adibsteziiy b varietpbkdiffrent and
he . .ar I r. [ aryl
sugbh(ae % v Alte&au&iék)e% %fycouﬁl 1&%&: L%m%%%rege:gn%mogjg%;nggo i he
medsyﬂeahdﬂthor@bmn:p respor(s%d@]ial) yse anajyt;lcat hevedfitkiagpbthods to
d Ikenyl orhglk nyl nmoiety of the arylalkyl group is
e? aryI moi ety is (C6-C 10). [0070]
" Pa I"l&fetcoiﬂﬁdlﬁf &ﬁh%l’éﬁhdr(haﬂalmgadﬁy 81 elﬂ&trlﬁaﬂfc&hﬁluhle?;cﬁmmﬂlﬂe)nt
aromatic rin min which one or, nore carbon atons
O P BN HE B TRECHT JOPRFS TP el L e
corhirRda€ih (18! witdlak RFEneIfadsl; b PhaaiQidlieHco umsthe Tik@i cal
het er o or heteroatomc gr s to repl acet he
car BAREICURE bove) AVeRAN i BN of Mapt gtt@amra agRY,
refldud® and corSNing RédhZaget dosBleGn waRe rbdtinem! protetsts: | ‘Uek@eing

within the definition of "parent heteroargmatic rjng
ageyS domgant heragingyitheut lmitpon %m%%e trgatmgt eheryieads that eﬁ%ﬁﬂé

soBill-Hqlfl sepREonPMmEM BRI RS HoRBE e?forrﬂﬁ{cg #fischBfts 'EHaE‘ gs
are saturated or unsaturated, SUC as, for exanp

retred{prsHie It seate, fopeaiion g @ﬁPOSIBW SharBcesdm patshwith ﬂwd@aféd

g 26 9hd BRantk A3 RERG resén]gmerﬁbaﬁe fdughg! %ﬁ%gg&s&&e
efinition o par eteroaromatic ring systent are

those recogni zed rings that include comon
substituents, such as, for exanple, benzopyrone and
1-methyl-1,2,3,4-tetrazole. Specifically excluded from
the definition of "parent heteroaromatic ring systent
are benzene rings fused to cyclic polyal kyl ene gl ycol s
such as cyclic polyethylene glycols. Typical parent
het eroaromatic ring systens include, but are not
limted to, acridine, benzimdazole, benzisoxazole,
benzodloxan benzodloxole benzofuran benzopyrone

oy o o T4

o o o L,
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bi pyridyl, bipurinyl, biquinolinyl, and the like. In
sone enbodi nents, the heteroaromatic ring systens are
wo-20ds/omesaber ed heteroaromati c rings, nore typi eariug2006/001948
5-10 nenbered heteroaromatic rings. [0074]
"Heteroarylal kyl " by itself or as part of another
substituent refers to an acyclic al kyl group in which
one of the hydrogen atonslgonded to a carbon atom
typically a term nal or sp3 carbon atom is repl aced
ties
ik ot BN soBhiE Wt oL B R3RRE e bl (R
reimetxcedepaslgslfﬂ)keswifacanbkltoonttn&tlematﬁériwatekynyI is used In

nbodi LS th h [ 21
rre rrb él? 8569?{{&?%? dn IF aﬁ)eq(lc {o a?l XAu?L (!aglé pi g/lwiateq
treatmeakt bmngsbesnﬁ‘be@gampie tHeellffmdsme types of mddsgrial pmcis@]s-lm)nch

| k t ok
fidon 3 e b SRSt TR eonbrdy bR BT REIT S« ne
prb&fs&l% Odsiel v@dtéﬂﬂrode&ea nﬁiu?.tﬁalm’mr@@ﬂs&e inamidgay vatek y | |

th [, kan | keny k ie I S
e Sy e Vetter v e phrDip g e oy Eleirerte o
mﬁiﬁﬂ&ﬁfrﬁg Rihesseadtivhs, phPAAB bapeHolooged, midfing' eiﬂahﬂnerbly
t hensel ves or as ?iﬁ of another substituent less
PrggatsEHaaspospLignstslatedarresessed, txtilgiracester Rigt S aBﬁ‘B’ﬁ{? and
whiReh2 prdc@6:é Jauntizl a8a kledhing Prpcdstes Sbdth@an@ Gnfiaf bradksses, and
anot her substituent refers to an al kyl group in which
PHHSQSESSEHDr e of the hydrogen atons is replaced with a
hal qf gkticditW foodtaﬁ@ bé\ﬁé{‘a@s pRRésaal 4 kncluds, fOESAMpleQdairy
i ncl'ude nonohal oal { i hal oal kyl s, trlhaloafk I's,
PTQP%SGS iating to tepsedyg %Wf@‘eamoPweﬁé&%kaé‘*he‘isﬁépé%ii'?yéﬁ@i on
prgI o ug%)enbﬁ!)l%ls l‘ié((!tose 'n&‘ﬁhitdgtﬁl% ‘Mléipﬁé%%t ﬁyieparatlcl)n and brine

met h trifluoronet 1-fl uor oet h

re¢oVErydfirgrn gdﬁmhﬁryse Usesxelgting tgd ﬁ%‘@tvhryge industry including, for

e;gaglialelfxgﬂ L{lée%‘? rﬂﬁBM corﬁgl{tlfahb‘l?){)rg{%‘éa&lf atﬁ)'iicalccl 3?3 lZJver-EQue
|ne groups$ may I nc |xes an

clauifidations glcpld reragval foo havoalcgholicantent bevetages process wateszng

As

wRE A Rl ATRE R RIS et 0

pmﬁmtlbn/prmésamgﬁﬁet milliglof kram, ardthal ebessing @2 red e, agis,

g%%lcmt ﬁ%‘l md ou trg E%\Cl[l?? [ %on V\;]\g%sjéxua%% Q’%d ﬂrgéeggnzge&%tezangrlfl)u P

lien al kyl . As anot her exanple "hal oal koxy" or

anor GombiesBL g Slfar s Sl e it B R il

fod Setingl€) bois iviayer Praipetion plecbsgwawpp@mcatadi amd Irecyaleme,

R
frbﬁﬁiaﬁ&ﬁidkmg pildcésoss, hltnation 6 k4 ﬁfdﬁﬁ&ckﬁshbﬁdtdr%&ﬁﬂdt(sﬁri)al and

Supst seful for. suybstit
B POk R Put 26 "st BYTatah oG S3mpler e pse
oﬁh&ﬂﬁaﬁ&s té @@Ma@ hatnk¥al Iﬁ%-mg&ﬂlsﬁ o ef:mmhgwwm@ gbl@shm@@y@,
O M, NRSORS0
sofrwwterxmsmme btorrP?f‘é?f& AEpRg pod mezﬂeﬂ ptoeﬁs WA - SON|
gl?O) z 8 of N%ste wlﬁﬁr trea%ﬁ@t% Qatlon%@x%(%)%‘t to the method of
th.tq:pm1mfmd9 zfor ma»(h@e @ﬂys@) e wata( @ythob(ghgxggl waste

tre%l% %&ems %&é‘x R@G&Bﬁ%})ﬁé@&a t%}%%%ﬁ@' of ter@(l@e%gt

OC(S)R70, -0OC(O O M, - O OR70, OC(S)CR7O

-NR70C( O R70, -NR70C(S) R7O NR7OC( O O M+,
-NR70C( O OR70, -NR70C(S)OR70, -NR70C(0O NR80ORSO,
- NR70C( NR70) R70 and - NR70C( NR70) NRBOR80, where R60 is
sel ected fromthe group consisting of alkyl,
cycl oal kyl, heteroal kyl, cycl oheteroal kyl, aryl,
aryl al kyl, heteroaryl and heteroarylal kyl; each R70
i si ndependently hydrogen or R60; each R80 is
|ndependently R70 or alternatlvely the two R8O s,

M T o,
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("NVOC') and the like. Representative hydroxyl
protecting groups include, but are not limted to,

woOhom®7sdaer e t he hydroxyl group is either acyl aCEaASe006/001948

al kyl ated such as benzyl and trityl ethers, as well as
al kyl ethers, tetrahydropyranyl ethers, trialkylsilyl
ethers (e.g., TMS or TIPPS groups) and allyl ethers.
[0083] "Fc Receptor” refer? to a menber of the famly
of cell surface nDIecuIes hat binds the Fc portion

iyl BGRB8t G sl Bhowtr

textile vagpeq. fdye, adigéves,Bive, «alsa"mimﬂ sdverikg, datecdpishing oﬂs)

PiGEe el P g Ui b e O, ol ST

paped (228 Ebl6r te@ovat Cptadkratidiver] dwle«é spemt anﬁtte Highdraligrin ssosyny,t

el oi ecif tor RcaRl (al so
reeogmgeoﬁj PR S5 eI PIE Bl o TS b Be R | v
chegfval REstidh 6y-prddhiék), and RGEEhalrvRiticawites @athMent (eigl, SeviagaN
ge W nkel, 2003, Annu. Rev. |nm€munol, advanced
ingusfiab W?%@tlon) The FcaRl is expressed on neutrophils,

eosi g RiApled SRR YR PATPHEA RPN HIRSpre 8N dntioh ineRlde,Sfor
and kupfer cells. The FcaRl includes one alpha chai n

exaiigle; FanigRANCRL TGS WaIRDROFRSFess Iaduchemeisvaier farinjegtign: on
piERhadeuttchilvd¥dr ihdludihewaist @Y i’tﬁéﬂzgm prdBadtioaRébovery and product

phosphoryl ates Syk ki nase. 5] The FceR famly
fonn@lpwe@dt%trw%@amawpwg ed FceRl and FceRI| (al so

kno aﬁ‘ém%ént tﬁé’ E&en‘t ﬁw@ntfb‘ngg‘apgfléd Rirky of BRI WPter

(bi nds finity of out 1010M 1) found on
amagatnonmb@mp |ﬁltmﬁ@1s¢>le@i 33destdi Ipr re¥arsesoSpREis URiFie Hblﬁ s

I es

pégﬁ%ﬂ?ﬁ lhmgoﬁa%ﬁhﬁppog}ﬁlger ggsltlciauag %gf %ﬁg%O mﬁnbﬁfﬁ@B altﬁ’(ﬂ%‘ﬁa%ﬁ:s
prhmrbmmpn diesvisiosatfonuapplictien FherRite Use pr@trbaim@nt

oA Bl AP TS RSl el g

tha‘dmpcﬁtébm @ngolngltreatiy agpeplosioe Sine exampls wowld baoturface

Y T
stMIMcm )The pogiRbt of (sedhsudar Kicatium m&e%@ulcﬂbﬂ?fed for,
o Gt GRRoter e S5 BT g o eyt of

n%ﬂaﬁﬁlwmmnast basophi I, nononuclear neutroph|

eos d itic an t.e cells nchors
o IRgR Pebidaefiot oG BRRanocK e, ariagtd b o
m@&gsalpha chaln and the ganna chaln di mer shared by
FcaRI and, FceRl EOOS? e FcqRIl is a low affinit X
r ecepeB Fmegﬁﬁms@s@ syl SeBpRTProorshenmprises treatment £

th@ Kaked QR ohS or lﬁ&rabség@taﬁtsaﬁ doEulantsphiacishdmatidiBiefe6 § B form
i ncl udes one alp hai n, and does not inc|lude the

2 gFHg OF waﬁehawdmlw angj tlocerlafedisolidband sepastiiomof fee

ccé%gl%e!i bnd ﬁoc@ulh@&’s@lfcfs ikt the (RieRds 9@ with an affinity
1) expressed on NK, eaosinophil, macrophage,

neut $%tpwp loggvintanissincludg high mplecwlainighi sationite anipkna
e e e R g e

mo}eeulsmmm m@txms: o1, 80600 asi! pliemig epseeshelr % 0008f Ththese
Py o e e e e B i AR I S e RS o g
above di scussion nerely reflects the current
state-of-the-art regarding these receptors (see, e.g.,
| mmunobi ol ogy: The I mmune Systemin Health & Di sease,
5th Edition, Janeway et al, Eds, 2001, |SBN

0- 8153-3642-x, Figure 9.30 at pp. 371), and is not
intended to be limting with respect to the nyriad
receptor signaling cascades that can be regulated with
the prodrugs described herein. [0090] "Fc

Recept or - NEdlated Degranulatlon " or "Fc

~ s Y
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protein tyrosine kinase expressed in B-cells and ot her
hemat opoetic cells. Syk kinase includes two consensus

we@enaoshasmal ogy 2 (SH2) domains in tandem t hat bPaQ@/US2006/001948

phosphoryl at ed i mmunor ecept or tyrosine-based
activation notifs ("ITAMs"), a "linker" domain and a
catal ytic domain (for a review of the structure and
function of Syk kinase sei Sada et al, 2001, J.

Bi ochem (Tokyo) 130: 177 § see al so Turner et al,

1:14 e h
g oulee BHOR SripriP it NS
caﬁ@ﬁ@mmec(rB(@@ o @madre n«ml()lﬁu moasmes, b&lcppcﬂﬁﬁéhzaﬂmpofa)n.e
nase is also cri itical far t%ﬁ Zation
or ﬁ%&%ﬂﬁ‘a}‘%’f“é{{‘?f‘&?ﬁs BE Y ¥ipeTe MEHETE E"W{F’&’P{ CPRYVIPSR
of AP e th & lcatpaichil@iomelsogich a@ cfr 128 AMiENINMORHEPS AdSoptisnedly
as Ca2+ npbjlization an acti ated rotein
g SHEE TORIRBIR)T SALER IR CORHF HAGPANGTCPIGST SPk ki nase

po@lnsaalz@chm oﬁe Sithdrk eRlttefionhie moﬁomél’é; e dptioBdlgIuak b ghoten
neut rophils ( et. al. 2002, Imunity

NORPNISAMONOEEYS 10 ?Wsﬂw 'gémw Wepﬁe OIRIe EViftsEignic

mbdeleHIRg diiBiARE Snd dramBréAdNiSRE MbfSm&t maf bk&be cdpdBhiédizam
but not limted to, honobsapi ens, sim an, bovine,

WigpPne] O 81076 i OF céft“c‘,mc mp%%fgmoz@aalaeatﬁacaﬁ ahipgje fhargtie
thoYittbAdHid d,@ge0|f|cally included are isoforns, splice
vari ants, ¥Iellc variants, nutants, both naturally
occ Whilargtiamiepelunerfisgenlantymay be fopmedysinesationnmenomgrs, it

is §l'§& osgf)i% th kABSLR iR mbn-WRid VIK}H 9&@‘[1@@901%&% tAkb&uckr om

Speci fic exanpl es of mMRNAs encoding different

catletaceélwbare¢d Iedrreays. Aty IReTA aﬁ@s@m ipddudesherg peapacE iBprgh

e T

Mas0S0RESstyle] BCO 11399. 1| BCO1 1399[1 5030258] whi ch

e SHRRUER R Y A

mbeneng ntngalkmpqsmbﬂe lto hadity «i:eetsinrmylohawmya@ddmml wil}tnms or

bi ndi Kot : .
Bl PP B IS R L B e g 3Rk
prejaradciytthahydsalpsid ﬁ'rpoiyyicryli\mdl\e ki nases, referr ed to

h d
o B St ATk A s
watbitia oil dmuldidd, ol digppisioaiimtvadr. { Repressntative Sytionid palysers

R LI T
m&}ikcrygrhtm (DSLAEM), Mﬂmmlﬁodmamgf&mmaj diRthybascaass

0@%{9(@%}3 )lildatlg(gqnu O&H’ggl’? art u! &r i.nhi blteq%aevr%atryh

aln&mumaaﬁdl@dab wﬁhgméthmu@a Ql%ﬁlﬁrl clﬁl@ﬂi&f& bE&yﬂchW'

transduction cascade i n which ki nase plays.a role.
Non-Watss-salyble rgHpiteare grelldpewn gyl@oa@pféﬂakyrﬁva Fhln a3uitable
cdﬁ@lﬂﬁl‘?ﬁg £3y bd &bfg@ﬁc tol“@rggrﬁé‘ W(epré:s%&a!we 15&%&10 cdag@mth tncl@ER
|nteq gnal i ng cascades. Aut oi nTrune
alums@éy@l a P@meﬁequb@htmfa% chlogidess ?A\ﬂlﬁ(‘(‘} icly plso By alsgbe
refeted §é & ﬁll\ﬁrh GhlB%‘ﬁy&l‘gﬁ@E] adﬁﬂﬁ[lh@tﬁ ﬁl&&oﬁﬂ@@lﬁ@ﬁ&s bdstevi ty

reacti ons , Type and/

alhpipamscinside m{) p0}yalm@ mélﬁérpxrqhéqudg,@né ﬂ@l 11k9), ﬁ@ﬁatﬁdt as a
consequence of the subject's own hunoral and/or
cell -nmedi ated i nmune response to one or nore
I mmunogeni ¢ substances of endogenous and/ or exogenous
origin. Such autoi nmmune di seases are distinguished
from di seases associated with the anaphylactic (Type |
or IgE-nmediated ) hypersensitivity reactions. 6.2 The
Prodrug Conpounds [0099] As described in the Summary,
the instant disclosure provides prodrugs of
bi ol ogi cally active 2, 4-pyri m di nedi am ne conpounds,
such as the various 2,4-pyrimdinedi am ne conmpounds
descrlbed |n U. S appllcatlon Serial No. 10/ 355, 543

o~ A PN NN PN L1 MNANIN S A AN NPNINININSS A AN
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i nhal ati on.[0103] One class of active
2,4-pyrimdinedi am ne conpounds that is expected to

woemsfo7gs4fr om f or mul ati on as prodrugs, and in PCT/US2006/001948

particul ar as phosphate prodrugs, includes 2, 4-

pyri m di nedi am nes in which the N4-substituent of the
2,4-pyrimdinediamne noiety is a substituted or
unsubstiruted nitrogen-contai ni ng heteroaryl ring of
the fornmula where Z1 and Z2 are each, independently of

olyagrpeRenagdes, gpldhfignt] S gt yhe %n%vférﬁc Skt ed

ch prodrugs can
andtﬁ@hk%dﬂﬂfﬁ@ﬁﬂidﬂ:ﬁpr at one or both of the

non-aromati c ring ni.tro ring,
© heViRps hrier SUEHE Jenin g ST, B At sianton [ 00
polRgriDHioR E{;@ﬁﬂés oﬁb@lmnelfs otf tlﬁs @peﬂ,mplyade; epichlorelatidsini ne

noi ety and aval n| t ro n the
dm&ﬁ%’é‘%@?@ré‘ﬁ? e@?ﬁ%%f\%ddmf mF g%hé?é(ﬁgﬁoﬂrsn of the
2, 4 RYikibidl dbdparhs Eﬂcﬁﬂe @ouyme;s ofEafh&EA@ dichlondeeand ammonia,
[ ustrative errbodl acfde[1 g%@&ﬁ%
or ethleredieionids apd ﬂﬂ%ﬁtt %'PI"“? (W‘ t?‘ ing sa

corﬁﬁkéﬁﬁ%ﬁgcﬂ H})ﬁﬂro@hﬁmfﬁl{&ﬁorﬁl Qﬁﬁin@ﬁslch laeme’(h&len@ﬂ'wnmﬁ,n Y i s
ecte %] rom CH2, NR24,

d..S
tet@gthylencnsaieming h@i@ﬁéﬁh@ﬂl@m%% '@& ‘é‘??g‘%”ﬁhe%t@leﬂe feh Oﬂg‘g
and B@P?n%gln‘[ﬁi‘ﬂg b)cod®ndaosRh&Bheshch ﬁ@ﬂiblaﬂﬁv&rfomidkc}phyde resins.

sUbstituted with one o t he .sane or
di f Mﬂémnalmo%ﬁgnclmmyo%%y alae}r&eignn @g@&{;ﬂ%{} ]?%}ymers
su%g? a{lj%&?ﬁld%o?&ﬁﬁa@ ofjﬁlaﬁ@&lﬁleﬂfylafxﬂi@orﬁﬁﬂemoﬁdedl fferent

cyc opt’i ona substitute
dlmethydammoeﬂlyhmasa/ﬂﬁée, dnnqshyflarr@p@%%/y Ipelpgyigle m E”chlorl&

nenber e gé,i tut ed th
L e R L o
(rle@Rer§lokyloaysthy ipinetbylairnyonsum shlpride, é’@uVWﬁ‘ngFéa or nore

prgé}gntg{r]x?elfl%ﬁne o(r)lfu{rﬂéhflgr% e(péta-ﬁ?m%gmﬁbxpaﬁzﬁwmg@w onal | y

sane or differ
aniBorg i hshyasutfato; qBteneradpobyinyHasimpatipethypningreanyapry ate

sybstituted with on hlidbaigRnt
oS goeiies e ol sy TR e A fBaRTS: A b
which b bekf idaced toirbduce ﬂncMatrmwhlou quagereariMannih ferivatives.

Tﬁeglpg]gfk‘ﬁgw{’erég ty ﬁl;-%pﬁss ﬁ%lopg Qp etr§ B?th%ﬂmg‘f‘%%di&éo‘ﬁ%ﬁd or nore,
c&ﬂd@ﬂsﬁﬁ&ﬂ tan’38 fiof aRllow as(BeersllHuﬁcﬂned tot asdhighi as lonomélien. m) (e

Pgefg(g;@; tl?e? %Eﬁ%lﬁgr@lg r ! lﬁ%dm @ %%@O%&%bcﬁi@ S (CH
1?))@1) -O CHR aRb, O CRa(Rb)Z -0-(CHR a)mRb, -O

2) m Seleélégq;}pﬁ% %E%]r ggﬁ%uﬁﬁ‘t %%Hcggg% ?%a@@%ow(ggwon

a&? 5@8§?m tion bfRe &9reBti¢E @s@h&a@%e&bmcﬁlﬂ.y determined by one of skill

O NH- ( CHR 0 R
iratherarRiof \nj)agpp(r:ée(g%qprg j)%chlg@n ?hem re@q@tg% &_Ig-bpe)r{n N% (JJ@HHBQ&E
tr%hgfg(o) N[ (CH 2) nRb] 2, - NHC(O) - NH(CH 2) m Rb,

(CH 2) m CHR bRb and - NH ( CH
2) m Rbg caagvlated andflessulatgd ﬁ@lmwahe@dgﬁegafﬁ% hlle vsag_l by

a%)légp %Sur{ﬂgeg Wehedts S¥ilaBiR Gh fﬂ@ Embk sd?fd,hq@icl ﬁpeﬁﬁldn\dﬁ?dhydmg?

en toget er wt form an oxoo% 2) ?rou
omrlﬁetsobbed:dnerrﬁlgﬁSI dissplyed maﬂw@ﬁmmmﬁh@&a\/m?@@ﬁ sy elppross

05?{?%; %’ame ng ' ra%? X'%ln?racﬁg i t&gﬂh BOmEdi Mudtibe Meﬁalrab@ n

‘ec rom rogen, hal ogen, fluoro,

| ower al kyl and nethyl or, alternatlvely R18 may be
taken together with RL7 to forman oxo (=0) group or,
together with the carbon atomto which they are
attached, a spirocycle containing from3 to 7 carbon
atons; R19 is selected from hydrogen, |ower alkyl, and
met hyl or, alternatively, R19 nay be taken together
with R0 to forman oxo (=0) group or, together with
the carbon atomto which they are attached, a
splrocycle contal n| ng from3 to 7 carbon atorrs R20 S

o o
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prodrugs of structural formula (1), include only one
Rp group. Wthout intending to be bound by any theory

wohowpessari on, it is possible that the differeRCTRS2006/001948

groups in prodrugs including nore than one Rp progroup
may netabolize at different rates. Prodrugs including
a single Rp progroup would avoid such differentia

nmet abol i ¢ kinetics. A spegkfic enbodi nent of prodrugs
according to structural fornula (l) that include a

g P P SRR SRR R e

cefahniidc mhiﬁﬁlfhneﬁndﬁ;le 1¥(eOMaited(ilB4t©ONnds gaarhlly 2onsikRredRS be Rily7,

R1 9,. O R24 . and reviou defin
St R YR s SR o B i iRy iet {aionty
m@&@ﬂhﬁwﬁ@hﬁ@h&ﬁheAm&anﬂhn&aﬁhwampaprmm@gm@npsmmmhmént

ol s P OO BB BT ey PO it cabo,

cef@ileh, tkcons of use to yield the active

2, 4-pyri m dj nedi e coppound, It has recently been

i Sabberhodmg, G bl RSO IR S RGEne separadon
pro¢e8OWRkreid tltdacobgtﬂatsd Endicflodei@ated $olas ﬁletsqﬁrabat fookn the water by

met abol i zes in_viva to the correég ng act{
ﬁleatzpnﬁbtorlﬁlt UPeEdraas Rrsidedlnpouiaing ﬁfnt eRefcopyTo according to
thislihvéitisrPdaf be RSddaWenlAdH opdhitioBalRBicidndy 6NMEMBrahOfild@tion
bound by any particular theory operation, it is
sypfemp as/dsgcritedeloMi s prodrug net abol i zes to active

Comaitittade EpatatidiR c6RMORS mea%h\gateyﬁmwﬁsatda Wi lidved
internediate illustrated bel ow

08]
prhwmg(ylnbdhmlqaﬁﬁlﬁetlwwauﬁtaafmr@%@ﬁh n@@f@éat@nwg}al e
v
T S D B e
extiaetioncmembrage dgtlwhs,tmmanesasmmgomemhtase aBafonyandogier
leQéeste;% 24 aﬁeﬁﬁgf&&a&f Y QAR cbBAls bYL WIS R t¥iithane
roups that can zed 1n vivo,
sebamtlcarx aquslsveretﬁylvt:msembnam {itretoong alscp btmxﬁslmdmdarmecﬁtmmn
n | d

e gt TG Nanb sk fl ek binbi 2 s
prbssulysl ash «irltving fdsryet vareyeaethb ylearital driving dorpeidiusddan

1 # b} 9 Jove. MA|4 i kewi se netabolize to the
eg@P Parss 24 @?ﬁﬁ?ﬁ?ﬁ%&tanine drug. [ 0109] Moreover, it

i s dxpeeinbodidat the hentbidns separation ficoesa ahpdses ode drimase

dro nmet hyl ami ne inte di at wi .1, be siml.arl

PR rob B PP SLIPe cO s ghe arka g Rglif ard
sepyiafefiyaethe Waték pRortto fitthdomeftthe/Ratds thrquyh b ek oiletitidnandior

drag. Accordingly, it is also expected that the
m&ﬁ??%?ﬁﬁﬁ&?ﬁﬁ’ tno and thio conpounds, as well as

conpaun @ﬁlbbdﬁtﬂéﬂﬂ e rﬁe}ﬂﬁbraﬁae SéParioR Bgktedn fsAiréveie@9ssiar €

masked with protectlng groups that are renoved under
S¥§%¥si ol ogi cal conditions of use to yield the a-am no

and @réiie o%@éip $he fééd diredrh Il%&%l@éﬁly%ss%& uhdP bRss flow
prodru in sonme enbodi nents,

t he
condibigns glp(t&ly rqaar H‘etf?f»‘é ‘speasyflonssubstantiafly parallel rto the mpmbrame
St{rfa},e QRH tl(at @ﬁle 3 éﬁrtﬁ{t NI fécea iR tnfdirR s Hbudh iFBmeMBRhSas

each ependently of the other, selected from
pfh“yldiit@g@hﬁ cregsaﬂmv ratecis ©pfeely high &) ares, to POy idp RReAREIng action

Y kyl,
kSR R R0 R b Ralitrag

(C7-C30) arylalkyl and optionally substltuted 6- 30
nmenbered heteroaryl al kyl, where each Re is,
i ndependently of the others, selected from hydrogen,
al kyl (for example | ower alkyl), aryl (for exanple
phenyl or naphthyl, arylalkyl (for example benzyl),
heteroaryl and heteroarylal kyl; Ais selected fromOQ
S and NR50, where R50 is selected fromRd and
cycloal kyl, or, alternatively, is taken together with
R3 such that R50 and RS together mnth ni trogen at om

a o o e . o oy
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in character. Such hydrophilic groups can be charged
or uncharged, as is wel1-known in the art. As specific

wexerspress7 the R groups may be sel ected from hpdragenms/001948

optionally substituted | ower alkyl, optionally
substituted | ower heteroal kyl, optionally substituted
| oner cycl oal kyl, optionally substituted | ower
het erocycl oal kyl, optionalyly substituted (C6-Cl10)
aryl, opt| onal Iy substitut'ed 5-10 nenbered heteroaryl,
ubst i -
ey Bbetorb o Sl B0 e g
laﬂ'dn at ﬂiamambrané safage,priegenh iisuasd the nemdte pmmum at tjne

mdhfroia g B oG BRTTS AT G, TR AOIERAGI Py dgr BRaect
cadlrhititthe fee @ beahedatbr ﬁmh Phssing ﬂfrbmdh@:bembrabé)és]pé}méa‘ne a

speci fi.c enbodi nent, the s on. the dr,ugs of
R i REREroUs G- P BT PREREARPAeY focd e
recYoRABSH( S be\i @/elRo mSinB el Lagtetiow FadherdsShi) herddbrane

-C(ORa, -C(O-(CH2)i-Rb, -C(OORa and
SUgee)) O- (CH2) i - Rb, where X, Ra, Rb and Rd are as

Pr e\ReRetsé Ysnttiisiph@dsse b emplcy aaianetptoegﬁfererna@gem f r om 0

Specific, non-limting, exanples. of

meea?révessgvﬁmomwcwmr@%eﬁéﬂ%%apwa@uqiem Bt | taf%
holRY; fi¥er ﬁéﬁﬁxﬁh@el@ﬁgntél @ibulr Eﬂehﬁffdn@ BlemBid rs?ﬁﬁll-\bdnﬁmdg roups

such as al k K, ary aIkyI or cyc oheteroalkyl
mginbrapelgnesd piatﬁ figgmermesphsans elefmspis. a5 thilikgrsosee of which
ar@ h&@ﬁ&ld in FhofBddRAKM e REILS Waktr PRRSRBRP QEsond cEd?ﬁonail;‘rank
foxi de, a sugar, an amno acid, a thiol, pol y

NaKémhf@r ed. d\dpﬁraaleﬂﬂle&omnavaqw Atewr YerkayN Y %&slmqrporated
he{raﬂt%fﬂanmﬁdﬂz AptA1Y e&h@é@w&ﬁm@&@%&%ﬁ&w FhYE Be
progroups t ontal n a phosphate up, for exanple,
amm@mdéh%a@mgbanmhr@qﬂl@@nbmmbwsed glmrrmblabrane
: d
A B LR oS 3k PRl et aipu
thbﬁndastszpi@pplﬁqatmlenbodl ment, each Rd is, independently of

e L R e

ﬁhmﬁmtmlﬂlmm gchefal§ nChdbrana sgparatingl  Renzsseiosmbgsiuses mainly

b 1
A S A s T
porSusbﬁénnlﬁm withdeedspadersand panrhte waan cariatsagupd agemtaps

po Rt nef hels Sl b dod. AyarR” 18 mietaled SreaRle ki fagt ¢ o

affll @ dibbkg&sy@xée-mrah ylsne @¢s0Wing 3dnsaitidh thaOciRe dbhinnds vhiohan

al kal i n hos ses ar undant [n the di tive
rept M Bt Pa e Inoh Rsa e SO A N STERE BEREIafe,
mbiaé afeikith the GliRaVRThsialtohdRBirité GERRC OV Rkin MeAdduleg water
phosphat ases are particularly, suitable for for mul atj.n

; .Ng
paaﬁﬁéélﬁﬂ%h%mlmom% Grepiorr argbis FrARRSA dip g Perayeats chgnnel which
16W8HoRI BhtEA LbIRRtonRBES ! Frof X BIFR kt§RwAkout of a designated channel
phosphate contai ni ng progroups Rp suitable for use in
af[é’l"@)@ﬁll?@@ intended for oral adm nistration include, but
are Iﬁ‘ﬁl'ac{léérhieﬁl@ratn@ m&ﬁ@y&% s@bieli l?(?gefh@lr @H& ﬁ)-end with inter-

-(RdRd) |, -O-P(O (OH2 in which each Rd
connerspre jriving thy pemnqateéul@ﬂs né&hg firss mjodele éaithe mmehtydvb@gﬁﬁw
£ nts
G RS R R sl SR i s Ol
not limted to, -CH2-O-P(O (OH)2 and
-CH2CH2- O-P(O (OH) 2. [0117] Although
phosphat e- cont ai ni ng prodrugs suitable for oral
adm nistration are of interest, skilled artisans w ||
appreci ate that prodrugs including
phosphat e- cont ai ni ng progroups Rp can be adm ni stered
via other routes of adm nistration, as phosphat ases
are distributed throughout the body. For exanpl e,
exen‘pl ary pr odr ug Con'pound 4 has beenfound to
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[0123] In other enbodi nents of such prodrugs, the
phosphor ous-cont ai ni ng progroup Rp conprises an
waeywlorgs4phosphat e ester or phosphite ester gr8apuUS2006/001948

Speci fic exenplary enbodi nents of such acyclic

phosphat e ester and phosphite ester prodrugs include
progroups Rp of the fornmula -(CRdRd)y 0-P(0)(OH)(OR

e), -(CRdRd)y O P(O) (ORe)2, - (CRdRd)y O P(COH) (CRe) and
-(CRJRd) y-O-P(ORe) 2, where 'Re is selected from

d b
vesse?.% n\gt it tpgersg%lg S%é té'ﬁ_t%flij ; %,rwssgs lnboathe Eﬁgwﬁtﬁe n the stagc
Wl'ma]i) EEtnhWbs a ﬁbrﬂ.@t/ﬁl’thﬁtviﬁer)qs@hﬁmte watermihé conepitentyydtdeam from

tit ted or un st| uted C7 Cc2 | al kyl . 0.,
i 453 et R onc sl S oot oo dingtp oh Gt
the 6tatid %me@?gg I_\s)aréﬁﬁéﬂg(t)l gl gm@ﬁ(@)cnggaggi ﬁl(ﬂgj%géﬁdlected
y - y = )
mCéfc?@m “t%ﬁ ;Rf -(CRdRd)y -NHC(O ORf and -Si (R
d)3 Wi’tﬂlﬁfnﬂisﬂe@eiﬁ‘efbsﬁfomb Systdrﬁbﬂgdé%ﬂﬁfé&delé a8f artdigedbRERSE
sel ected frgm hydro unsubstituted or substituted

“SfagGie 1ot aPasses, @@ﬁtﬂgr m@earaar SysteaL Hetcrmbingd coneguteatysireams

fréh ¥ banl@é'l%r&b'lﬂ§ tbssall El@ d%ctét[@lébséédnﬁ %ﬁﬁ@ot(p@?ssr,@g Qdssels where
tanlalk , and Rd and are as Erevrousl defi ned.

Qe fthe feqd; streary foydhe Q?ﬁ?ﬂﬁlcﬁt%é .nEemmonly systems have 2 to 3
stRRO RN QRS IVE TR P GuB v adEY Qﬁea&lhﬁ&ge' ot S@gpRNa SRR e

precursors aré prodrugs in which t
mah euHb f BresEOYRSElN Adirg stage, éltpppomﬁ?n%tﬁﬁtrragesof avhighdpedc
gm%ﬁ s Ee%bn@gt?]gteh@re EOHcBMAe WREHEoLREiIB ROutrSreed 1
ependent | hers, selected from hydrogen
prars@trel vgoas} mélth@ird stagec AThihis designeied epeittiedt pyayofln plsaged
w0858 TSRS RN JCORE s RS ) R st
allistageb sreicolictd andwend votlmutﬂueh@ magaibicane treslubst iMultiesthgor

e Tl R

streasis fistn themenbiand sy swwarnbay lm:lﬁli'thﬂr enoded/y, ion exchange or other
|nteger ranging fromO to 2; and Rd and y are as
T8#8vi ously defined.[0125] In still other enbodi ments,
phoslphandtispass pdtem, rthengerme.ﬂd Btrngms tfilomt eatinbdnltae prrhasphat e

curs

VTSR Srlscie? BHRar Al HE TG 06 BB hapraatarosstug apepels.
ThhesapdiittaR sesdn®y frodh all bﬁ?sfu&f Tjwsefsv*@éz 6cﬁhb'ﬂmdl withouRElrthet and
Z are as previou i ne n_sone
mEmBi3Gs RerpeT of oh Gl D MG ahsssRE g used when
v anReis wiHdres reqiifbdPive SRIMpIEinesd Bicrdleeaénigsorar e

sel ect ed such that the progroup is netabolized in
PRATPRGsUtSPl BdPisfse enzymes. Specific exanpl es of such

phospaid idsheto ﬁB& slllhféa ﬁlhthte 8rt ARdt Shridts QG&g@lHﬂ% aArdfide b0
those in which ea depen dently of

t he
mgxifiredhe effirigngyead S?IF%MWWPGT@QW Asgipigd a&p%‘y Pmorﬁst thgse,

sittabié o B ra%%ﬁ!lmlnhﬂ a%@ 6n @mhﬁ@c{ﬁﬁ%yntﬁé%férboﬂfefég{r& S
are selected fronf0127] Many of these phosphate esters

Uafvatumt@ispﬁme@l@st@n,ssudr @ ahun,prodapes| resigipls thgtderm intractable
Sﬁﬂe“’ Ao R GE R el R okl SRRAR e
smtie R amegtboratdre amiditio polyanide fidneaid pphyglectrolytetchagulants are
I e
R gt S T e
progroups Rp enployed can be selected to tailor the
prodrugs for particular nodes of delivery, etc. [0129]
The suitability of any particular progroup Rp for a
desired node of adm nistration can be confirned in
bi ochem cal assays. For exanple, if a prodrug is to be
adm nistered by injection into a particular tissue or
organ, and the identities of the various phosphatases
expressed in the tissue or organ are known, the
partrcular pr odr ug can be tested for netabolrsnrrn

o o o,
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[0133] Those of skill in the art will appreciate that
many of the prodrugs descri bed herein, as well as the

woaniemass4pr odr ug speci es specifically descri bedCams2mes/001948

illustrated herein, may exhibit the phenonena of

tautonerism conformational isonerism geonetric

i sonerismand/or optical isonerism For exanple, the

prodrugs may include one gg nore chiral centers and/or

doubl e bonds and as a consequence nay exist as
aiFhe B R QR B ST B R B BRAGAROTRGS e,

geometriCc 1soners), enantioners an I'asteroners and
ingffirienirmenbrheer reglicemsuic [Thaefore de raverserpsatasiseitratida spstahder
retxea%én% Sct.tcllg R q%r.u S, p0R exi st in several tautoneric
PrETERAHRCTT {8 RG] PGP OBRBHO% or M the keto form and

m xRevese dbdnsrsBpletredmentvehamesivdll vagovipatiapo afeser. For

formul ae and, dr aw W t hi e.specjfication and.
el B . e et Bt oot Pt RSt el s fim St
folléwéDb¥ESiltrGtionC OMAters FRat 4rd ORhndr H#RARA 10, NTIP tanGik dirsst fltfatién
qﬁggeonetric isoneric forns, it should be understood
teg ®¥:he invention enconpasses any tautoneric,
confroltiaRéd gunardally SoAB® ofa nRPiaifliet or aSAERbrhke BREY Sultrafilter.
%gon?trlc Lsoperic fornms of the prodrugshaving aqne or
Mdjp &ltess conpist gk Rartictlaesolidser the e lgnm diaetege Whilga wide

vatiedtofhiserfs chilBS@ed akd QYS c6hinbf hRMkials SRNBAA, Gafnl ¥ | N
cases of limted rotation around_the

anthracitgsifghy Hiithecbinatine Migre agd uigrafilisss sagsapsis opeithery| so

cePRSS bPMmEmBATe AnSnRtiSPaRRRGE Ei%ﬁﬁhérﬁﬂyisﬁﬁﬁéf%@fé i3 cbfdBared
conmpounds of the invention. [0134] "Mreover, skilled

togmediasiiliess. vill thregebthess tipes arcised O preseagmertt. _
al tay Rk é’cﬁg@l%§ Lanltd @8 s R ﬂé@m%@%&éﬁﬂ@ﬁt? 'FilteP%Yh@ g
to val enc equi renents or other reasons, cannot e
fupesion by onashifying itheinBueat’ pparti¢le sizepndguriage, propeetidsiis erdprfo

c : o .
bLELEr, Rpof 5Kl DB WY ool 08 o Bty
watbieto yaater iandifoa pptipnad Giiratibo,rtheprapgsickgmistcy, lok edtnamikio§ ans
ch\é%.nltigtrie%p E:ﬁﬁéa?te that while all of the listed

ernatives for R can be used to substitute an al kyl
gr oup an embddimentothistinentidt ie b naverse @smostyyebtraatnensysannot

e .used to substitute henyl oup. It Is to be
Wi s breat 25oeb ey Sp S 0B i Psmotaed g T Water by
filsratiat thtought n@diadiitepai rs are i ntended. [0135] The

pro%rugs ﬁ&ﬁériq§d.herein may be identified b e%ther
t hei'l' 2ERE Pt e IBF”‘%/"%SF PSBRRERTEER S%hen
whé;&in cleefiftes aild iSéreWe hmreeco_a@udaﬁtb@l&twrﬁoﬁaﬂmﬁ?mymﬁhmct :
e chem . Structuyre is determnatjve of t )
chiefiey gffiF Boridr, ergif SUfALS, eola?d%@é@me@bli@monﬁeb@%fdﬁband
EplaoMIAt he nature of the various substituents, the
prodrugs described herein may be in the formof salts.
Suc Hn &3 pmbodipment, this invention is air¢verse @SMess DIplERaHRRS Sstean

whSEA the RIALPRE Rt £aLIEMePRESE RluBRERIS BloliSmihe BS #lolSmine
suitable for veterinary uses, etc. Such salts may be

Wleanid 146, Bpyigncieiragafanic asidteasodigmisglimel 1- known in the
ar t.1n bR 1R36ddihPrtARR n?\m%@%l)l]gg Rlvers REmS& ﬁret're%trﬁ‘ent system

harmaceutical Iy accept e salt. Cenerally,
nginmmefse@lt ir3cenis veb{didlyddimgthy emarcaivnhederidehtaggedtwith
[ é#H&; ' one or nore of the desired
1up%g$ﬁg%o ogﬁga b%%%%bities of the parent conpound and
whi ch are suitable for adm nistration to humans.
Phar maceutically acceptable salts include acid
addition salts forned with inorganic acids or organic
acids. Inorganic acids suitable for formng
pharmaceutically acceptable acid addition salts
i ncl ude, by way of exanple and not limtation,
hydrohal i de acids {e.g., hydrochloric acid,
hydrobrom ¢ acid, hydriodic, etc.), sulfuric acid,
nitric acid, phosphoric acid, and the Iike. Organic

oy T o
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and/or (la) can be prepared by reacting the
correspondi ng active 2,4-pyrimdinediamne (i.e.,
woanpoassds according to structural fornul ae (| PCamg2me/001948
(la) in which each Rp is hydrogen) with an al dehyde or
a ketone to give an a-hydroxynet hyl am ne, which can
then be reacted with an electrophile to yield a
prodrug. An exenpl ary synﬁgesis of this type is
illustrated in Scheme (1), bel ow. MVETHOD OF MONI TORI NG
TR I AGENT I DUAL ND ROLLI Tl NG
AGENT® R ourEe SRR o it FTEIRG oy
exhinflek) wiHictsare presdntaddor puegoadsast ithstratiinaind breamt entled thidinet
mgarticg%ar%xw.this i nvention concerns methods of using
F0BY 8P Mt °Bcers to nonitor the residual
concentration of treating agents in treated water, to
determ ne an optimal water treatnent agent dosage and
E*%mﬁﬁfgnatically re set the optimal treating agent
dos 2gQ]i@ass8e 6158 AhY optithaR 6P hgdn® Hosabe i chldlilnioM asihdtht he
. characteristics of the treated water. BACKGROUND OF
invyque deRVRERYPIOBRIUATCERCE T7SRORSR VIR gERPEY R freqting agraibdqsp and
corfBRHAS o Alater QA pRAMeRA Gn M daSdufvidif), udibithrdaldl jansst
may be treated wth an astounding array of treatnent
methedsite mepirg dygigpcence anddiiditye.  cheni cal s that enhance

sol iy binpbied oBBRAkAHIO Far (BRIHRE ARSmPRRRY abih PP IRF-BRIERS
per f ormance enhancer's, "anti scal ants and an i corrosi ves

testerfrom &ddt MadinadtrednstsCos dierass PHH{medelgwmber ‘TARMBPIER)

mﬁ&9th@ﬁéH$¢ﬂﬂ PhoRlsIf aces in contact with the treated
wat er, antifoulants that retard or prevent nenbrane

f dulRiang 2 250de108 pdy tssimample in @ saotplaiar gpddnitipte isimind pt 308
agents such as biocides and cleaning chemicals that
renove deposits fromsurfaces that contact the treated
wal ekdd t@ating agentfia syriae intrpthe yentax of deestjored sangfle and

par aanunt. S’{%%grf&%csgcoings virtually all water treatnent
processes.” (bvi ously, a mni num effective anmount of

t B &lowtheastierintg torliS to ddepmmnd taitinee stirring foe Swatnges. f or t he

. h ' | ff . I
o E BT R F eSSt PR s STV Bt o

unecettieforcsaminatesl. at worst could result in danage to

t he process or. t rocessj ng _equi pnent, particul arl
| ofEE 8 dugrie pf e SUSRERRUE P FP SonEnds M ebel Bourt
menshabasw @k sdRpk shltRE aflefildr the BGBGRItAI0OLH ¥'5 Linh§Figd fliter
an ongoi ng need for the devel opnment of | nproved
met Hgsthpinto e Fuglagiwd ANEresSRTS qgmpieﬁ:gllg fog measurement of the
con ' water treatnment agents in process
watggpéiﬁﬁﬁﬂg?q%b’THE I NVENTI ON This invention is a
met hod of nonitoring residual treating agent and
det e . . ¢ -
et o e e R L LS P PP RS
pasediese it flesis] thatichn bedprageadily papatateddinm e wakes, for exampledy
seﬁﬁlzg'ér ﬁl&gt?o%d 18 theleP9Y ﬁ'sqt \Wkﬁ)f% fl%cg grg ?%rﬁl%g GRE add Rer e
t process water, I1) neasuring e fluorescence
avierage paiititle forinetd ey e ombed vanais dhre, bené¢lin)arlad@thagfactorssudnag
QS f.the [ ent_tr r.t
BTl il BBk s BBl R B Ao F
cdnfperitdnuor escence intensity of the process water; and
v-a) correlating the change in neasured fluorescence
intensity of the process water at the first and second
treating agent doses to the residual concentration of
the treating agent; or v-b) correlating the change in
t he neasured fl uorescence intensity of the process
water at the first and second treating agent doses
with a non-proportional change in neasured
fluorescence intensity, wherein the non-proportiona
change in neasured fluorescence intensity of the
process water is used to determne a set point
corresponding to the optimal treating agent dosage.

NIl P @2t PN T 7 NA | 7\ =y pe= e AL AU R IZ7NCS 1 7~ Y o
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change in fluorescence intensity nmay be mani fested by
a non-proportional increase or decrease dependi ng on

wohaocahigsdact eri stics of the treated water, andPChaS2006/001948

tagged or traced treating agent. In a polynmer overdose
scenario filtrate water has nore colloids and excess
pol ynmer and excess tracer; together the tracer
fluorescence intensity is%granatically different. In
an under dose scenario whiT’e colloids are present, no

poly, ra S Jpre ,.the fluorescence
Pt ATl (o Shitifpe SeRelBrarR g i bitfosh corRb RRES
prograamt Thiy aﬂg@ﬁl for adjdetme oS eesting mivanetels secortuawitofulliseale
uoresc e ensi ty .not apl han Itis.this
A, R T SSE i F i B gt PG Sy 50 i e
dadebéichini® foihfie @emets BPdestt frRiahd ¢18rifteg @ndrflowI@bidihi(& color,
fference bet xpect ed and actual fluorescence is

etﬁri@&hetl?fr B3P %RC estimate the treating agent

res lmgybﬁme%{s oF3hdar tfebt%@l{ BSERRIBE Bask@ 5P GRIRamet dppBedkiong
agent dose at_ two points, the treating agent residuals

al@efha%%teré%w plhe %Pmnl%rhe@g éesteflp Aﬁ?qr@ﬁglaufrl&?@at%maﬁhods may

eBPIDP S 10XB& fast W€ of T 82 hgteRGRIY sI6vP &k 30 Blklitdd8ith or
estimated as a function of the difference between

withqyhp setiliag stags | 7w Grasaple dipdan ispddedatiipa igtakeang travels a long

dlﬁthﬁb%rtﬁé&ﬁ@ teasi ke il t%floﬂé%f @&t Bt taﬁ@ed%iﬁo R&GRfH tﬂg
to netric | . where X1 and x are the first and second

clarifisiy Atplang gt ishydeiogicaly @zrlaad@dmlén¢qdr@ﬂovam@< deterspw
miy! %ﬁ%&%%ré%ﬁ%&%%@@@ﬁ %«geﬁéhc%iﬂéréahﬁ&x pkiabdedt, [0 an
I'ment, the product sei1s in ppm In an

e nbdfmr Hiexampleel, MigsdssipnigR ingreraterrieiar tstad 9sin@0 pram of a 50
w@%ﬁﬂ rﬁgﬁc%ﬁlgfe@ sg%‘{tggkﬁ §QHﬁ£ugtl‘%:ngfg% | {nk ‘%érgE‘ Qlﬁfapee%\ﬂ@ﬁght Wi
a ﬂwwdmftgmd)pqhe(tirall}zldimethqucﬁmzn chl)orlde) Dol ADVIAZ ™)

F

oo, AR BADNKEe ifbotithfidy 365 cHRE bAGH: BIONE apt 019
wblghtmep:emﬁ@desaan pith tl@fbatan%mgrml appnokmatd?y) onepmngmyasent

T

oisarebighthadighitl{ew/st” §3barsisVdﬂlﬁ'p€rfqﬂn91ﬁceaﬁetﬂ@m tubeditylia NTW ansl

ogtcfined herS @b ke HEy T o Rbtein AIBERINR]

Flasiadici By HitdchEMoéd P58 axﬁmmexratwmslamnqﬂlsﬁdamsmg eating

G AR AHIOH N s AR PERHG MGG MBReL 0% foaatd

NagahdashrSmee dTheDre sl @fel’ihlﬂﬁlaﬁibdliﬁ)ll@lﬂe himt of treating
dosage. I n an enbodi nent, the treating agent dosage is

automatical ly mai ntai ned bel ow the upper limt. In an
enbodi nent optimal treatirpge @agent dosage i s cal cul at ed
using the derivative of the inverse of fluorescence
response Wi th respdct to ﬁeétﬁid':ﬂ@r@_?;éﬁ’?edose and
enpirical ly copP@l aifeag t o NN Intapsity, gpaRuenching amet er
reflective of_syst ehQ98PPbriénte. 208 t ahl @48R(%|
qual i ty paranpetérs [i0i000ae,4.8ut ar®6mot |l 0.415&H |t o
turbidity, silt9dengitiiipde® ( SDI15.3 parjt0.6683& ¢unt s,
and the |ike] 118 an0«0v6o8| neat | t (#1s9 corjr@b4sé®n is
acconpl i shed| using |[oiGpsdal d1joal t 313 met|hp.dseed
nmeasure fluorescence and a water quality paraneter
such as turbidity and then cal culating the derivative
of the inverse of fluorescence response with respect
to treating agent dose. Then at the acceptable water
qual ity paraneter dose point, the derivative of the

i nverse fluorescence is the initial set point. Once

i mpl emented in full-scale, the set point will be
fine-tuned for the optimal full-scale water process.

I nverse fluorescence can be related to quenching via
Stern-Vol ner plots. The Stera- VoI mer rel ationship is:
/1f=( 1+Kd[Q)/I Ovvhere: QJenchlng Rat e

~ 4 a T s S
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dose information is used to calculate the ideal slope
and this is the initial setpoint. Once the full-scale

weoeyaicmTsd4s activated, the setpoint is fine-tunedTfuseo06/001948

opti mal system performance. The foregoing is referred
to as "manual set point determ nation. Polyner
residuals are estinmated by the fluorescence function
using nmetrix | or Il as scri bed above and if the
residual s are too high, the dosage is automatically
reduced. In Odl ment RSLR
f urigtleblg 1; ke T?é'b‘it? gn Wtﬂ’fF‘?dol}n ‘ﬁjé('rhg 5 Lsutgdélljﬁimct§ 1(133t é%&r e il
invE$E 65H¢ HoréRencdl Thérefdiethe qﬁenblengganuaGS ofppbhe Notedhat fent

system | n anot her HelbiR
fluerigscorrguBits ¢7@ be ERIETY ﬁn‘gg’éﬂ% PPERS aeS%ﬂ?e%R%n ﬁlgo? "t hm
fluSfebRR iktensiBidYeqiifeddosage control and insure that the

treating agent residuals do not exceed an application

specific set point. For exanple, in reverse 0sSnosis
EXQ@;% spretreatnent systens, using iterative control

ows for dosage adjustne for ch
wat Eestipg istlotpcpanplishgddp él"r?tﬁeﬁdr HHPrIng ?Jﬂl.eg%g% nce s apele 11
PWliisEioni Raves Slater tHat hesibeen fFavigusly
us%‘glﬂﬁ a‘cﬁ‘ﬁl t{rlrlg)ll &{nﬁgﬂgegnt a 1; 1?% t E%Q wrpy ll‘fl 0 rmnncg or
trebted ﬁlrlturgld&g mOVﬂ]eTQﬂ%Fw i azyrhidity gsahopt io YREUSe of
! Heh¥et Bty @sypahp Nagerville,
daéa l%f?bthlﬂ% F%%{éﬁ%ﬁéggoo%ul nfluent's silt dpen
LI MeXRASBR)8086 teqrrires WOZ'@Ct&neﬂéﬁ‘?rﬁﬁ Q?Sélfmreﬁcﬁﬁb‘?’ﬁ‘é | ost
wat er ,produy S04 i, ehid doneeemae matbuted to
cofEtRd ?’asﬁazﬁgmbrocéi g2?$t§%¥s ows. 1 he r esenceof
1e§srpﬁmzse apiusivesuothe resegetizrade Kitaghie d’Obe%AaP i fsrfeaiing
rocess .strea FSRaNG nsHden
%$Qbﬂg gﬁgﬂagsﬁgﬁﬁghatehénﬁkp?%ﬁfﬁﬁﬁfﬁ% op??%al dosage.
midtes. TePFldoresvemeedniopsityt prriavitbovd ﬁg@ G6rppb|flygresssibnce
can then be, use fith@dorrected
asBgheoaggiRe phe SO GFhUAf: Rlnd A RO orcte
FlibfeReRccAfi@ndtty, €b is hasamitslof ppbdeThs ﬁeSLtitalam/@ OWE it ”ﬁ‘%bée Zet
poi nt can change in tine due to, for exanple,
fluctuations in the quality of the process water or
operational upsets, the falieproporti onal change in
fl uorescencecan—be, i t he
set point, thereby elimn E% g <ﬁ%9é%kW%BEh

Accordingly, |in another e t he
measured fl uar Bﬁ%nﬂéﬁp TCL h$l aag

L . ter
at the first|afi4secdmPoPy §t3051 " Q.4 )r

correl ated witH.8 nod-886dp pf43mn|“d' A e .1)1 43*:ured
f | uor escence| v8r e 1.4509 ant"b 1l SRgy ei n
measur ed fl ugrebOencd. @00t h@55)r e33R o $@(sdd to
determ ne a set point correspondl ng to the opti rral

treatin C gent,

the. dete o i T iy EHRHdR, Sl (RERT

starting the systemw th a suboptl mal dose (may be O
pm) of tagged or traced treating agent and neasuring
#Pk¥at a 1 ogging the initial nean val ue of

f | UORNGREARGEace Water Fdeh 4 lake RMomapPOUSANY trpajecngh a duad lter

Pl . The polyner dose is, the
sbprogsaBg (B ABOTE e3P DTG oS EE Foble
@yﬁ{qugt irSx RlivE WALt sIB R Wik kdarmtinetesmdohesseitlingstncaind s

he new nean fl uorescence val ue (F2) and the
correspondi ng traced pol yner dose, P2 are data | ogged.
In connection with the fluorescence val ues the
operat or shoul d decide on the confidence |evel the
data has to satisfy to be recognized as genui ne change
(for exanple, 95 percent confidence that a change in
fluorescence represents a real change based on the
system paraneters). The treating agent dosage P2 is
then increnentally increased until a point of
non-proportional change |n fluorescence (|nflect|on

N a . o,

P ©.T




10

15

20

xant hyl i um
9- (2, 4-di car boxyphenyl ) - 3, 6- bi s(di et hyl am no) -

wohRbmro7gka; di sodium salt, al so known as RhodanPa®/Uv$Z006/001948

(CAS Registry No. 37299-86-8);

| -deoxy-1-(3, 4-di hydro-7, 8-di net hyl -2, 4- di oxobenzo[ g] p
teridin-10(2H)-yl)-D ribitol, also known as

Ri boflavin or Vitamn B2 (4 s Regi stry No. 83-88-5);
fluorescein (CAS Registry . 2321-07-5);

S | try

ORI BESBRY Atds SR e U Bk FARARRE Y
infRegjiys tThy refidis afd i@GaBike@)n Babtkt Fal t s t hereof ; 2, 6-

ant hr acenedi sul fonic acid (CAS Regi stry No.

61736-95-6) and salts thereof; 1, 8-

ant hr acenedi sul foni ¢ aci TallAS Regi stry No.

61736-92- 3) and—sqtts—thereetsr—and—rtyres—ther eof .

The fluorescent tnacers |igfed above are commergially

avail abl e froma yari ety|mterdy FfiBrREn&d\eBisdbd sUPP! Y

conpani es. In & eenfggg,lnrrerNTUt Heer it ApUBuARBMg| | S

tagged with 2 .wtgfeoaﬁ' 1O CLY. o 488 SXaHBUBoDY

i ncorporatin 05 CPETA ||U|6:%3r5| ”lJ.UijQE'i)! gmarl o

treatnent pol 3 > 1 frogh n of a
t reat nent poly.gg ‘%ﬁ AR 'A"“y @ 21‘|U| 1350 pabl e of
i

form ng a cowdtent AT the ?%utﬁéﬂgﬁsggyﬁer
The preparation and use of polyners containing a

fl ugusstenh THBletO’OS’ﬁp HES SibtaEed fotorré@ theGdriRtdce. U. S.
Pat ent Nos 312, 644; ES 077, 461; 5,986, 030;

5, 9gs Hayn HBTW Tgeweighied yegiepsion guadysis of derinYglpeeplots
fol /R bhSLGRA, hatrd"%@éd?@&a&ﬁﬂ FOI8 bfprONmbRIySI0e8 oL the TR1 data

e of the fluorescent tracer is an anount that is

dosa

analt99r%gﬂ£§ the dabprafary dafe. Pataysigg thedlitachigessrely grade Fluorometer

pre QRS Hak higRer it dhé‘t% h6:8 b RehtdVAE BEscenty ﬁtesﬁllrelﬂ&sse@th
range from about 50 ppt (parts per trillion) to about

sigyficagp lovsabackeigupd ltghlt bw@&siete ferably from about 0.1
ppb to about 10 ppb, based on fl uorescent agent
concentration. Note that 50 ppt is about the detection
limt of currently avail &#le4i ndustrial fluoroneters.
| mprovenent s i niftuor t s Likely to
rgguce this detectio ‘ﬁ%ﬁ@?ﬁ_ Eﬁaﬂ@#ﬂ&ﬁ%ﬁﬁ%ﬁ%. ¥he
fluorescent tracer§ can B8”detlectd® by uﬁ?%izlng a
variety of diffengnhyand |l taibl 343430f N gyes. [For
exanpl e, fl uorescenrce‘em-sston rnﬂﬂ*rasccpy orn a
substantially continuous basis, at |east over a given

t i METHRSY da@bughdst mt&h@&uetﬂﬁn@faw‘ Rh§ad nﬁquméa bSi e quencher
t echni_ques, accor to, an enbodlnent ?

cqnegriatio yariegyyith Fhst beige trepted. cHHS Yanigbilisy %ﬁh gecsleee&whe

wiRARMEd e thdl gﬂéﬂéﬁ Ing A% E&at@d’tofvlfdt@rtﬁ%@iﬁ%%u&mhﬁﬁ i on
spectroscop é her anal ysis nethods is scri bed

queﬁchﬁ@canﬁaﬁ ta&ﬁﬂusw,t@qbe}smterﬂwef@wmwerher ein by
ref erence. Exanples of fluoroneters that nmay be used
in the practice of this invention include the Xe |
ExamplaRASAR(r) 8000 fluoroneter (available from Nal co
0
fluoroné%ggﬁﬁéighﬁﬂ%h% ?p%ﬁf Hbgcﬁﬂﬁmﬁyéégh Hi t achi
p¢lm@taﬂlmldsmﬂsflalmnommﬁathlmds)e("pcrl}lI)ADNHél”J opigNanrepprding to

RN Bt L e RUIADNEA e ot sy 2 LT Gh"

spectrophotoneter or the SFM 25 (avail able from

Bi o-tech Kontron through Research Instrunents
International, San Diego, CA). It should be

appreci ated that the foregoing list is not
conprehensive and is intended only to show exanpl es of
representative fluoroneters. G her comercially
avai | abl e fluoroneters and nodifications thereof can
al so be used in this invention. It should be
appreC|ated that a varlety of other SU|tabIe

M T o o
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exanple, fruit juice clarification, concentration or
deaci di fcation, alcoholic beverage clarification,
walemwlasssr enoval for | ow al cohol content bever RgERIS2006/001948
process water; and uses relating to sugar refining,
veget abl e protein processing, vegetabl e oi
production/ processing, wet mlling of grain, aninal
processing (e.g., red neats eggs, gelatin, fish and
poultry), reclamation of wash maters food processing
po\g\@ ergv ﬁr{ﬁiﬁ E%Ian(}? h ﬁ%an cg)gl xnﬁicfel {l? %Vglg t:Prelrc%llat 1'; esrolulf%ﬁ
Tlmmmmﬁd)lvﬂam dohmommtﬁentmloxﬂ tsdtstedrm Tahlos etsmnm/\at &r

Rl SR o PR e i ot B N0 fnd

deteeted dhmick@in Miforesednes inf ppbwpeyd fhedesdeth ip mwﬁiﬁae SThe

desal j nati bracki sh water f |ndustr|a
ey L A A N RS
flyisscdih @pdeicnizet Ratetl A Hich bertabRxaitidiRetet MOdd1 S200H is used for

nbranes to _excl ude har nf ul cr.Q-organi snms from
N’gﬁ RGO e r‘“prF? h Fq{@m@ﬁzag} 4t %%We% wat er, menbrane

bi o-reactors, mning and m neral process waters.

Exanpl es of waste water treatnent applications wth
respect to the nmethod of T3blg & i nvention include, for
exanpl'e, Tndystrial Vast §;%ef Bliratibs abFF&stingP! 0! 071 ical
Rellddsal MmNt Sy §ms, movar g heavy hetalys
cont&&hnants polishing of |tertiary efflyentmater

FirtBFE e ters; Otfodnbpm tatTog goetat ew PTOCEEEES

B Entk2gR gt vva@ur:,vat S ) —te L§Z2:3 vvaaHE \c -Fs33 uyF
ESlYE si{ze, 0|Is for wool scouring, fabric
Hs)—ptating arte—ret-al— —waste————
| aundries, printing, |eather and tanning, pulp and

p ap€erhe (eptiGum polyhner dosege) usihg thesriowftdotition far edstsglis foting to

ent qu| .. lignin recoye recoye
bt ARG (Clers ey WG foutediat i Bipte 9.
A@p(gﬁ’ﬁéﬁcﬁ)se P@ichdased ovBEhE 6FHme alphnaia tHhy paefi@diichse) theand
wast e water .treatne

bt ?l?egﬁltr%s&c@fses Bt co e Walt FAUGSE RRishes (Tabl

5)a rsnhmlﬁaa&m@msme fludrBReideamentity loPhe fillieRD walte indftasesf OF
seni conductor rinse water processes,

dlﬂ%raa%%a@}v rapidiye Bes Fio 1) | ThigRaents Becapseheeveadpsedpplymer

bribaks SrohdhGh Uil fﬂﬁaté!‘@iﬁ@énh‘dﬁcﬁﬁ’g hB flabreYdekce intensity. The more
production/recover roduct fornmulation,

pyraertip e didisate thy t%p}s uqresgence gnhapcesienl cﬁnﬁaémmoupﬁ@f
/&]0k., DB {ﬁtdf BlyDADABRE 1289 209 AV Rbduiot) SRhAR
wﬁ% chf %ﬁ 9 & the filtrate 1s Jge gs%?eemﬂgé
mpré@ﬁ@ﬁ ﬂ@ore@nﬂnﬁugremmesmtemtltyu (Bigph) tThisianbaniced flugaescensa can
nbr anes, although

g e Bt B e R . 2y
appllcatlon where the use pretreatnent polyners is

Egﬁﬁﬂé?d’ but excessive polyner residuals are not, as

as applications that benefit fromcontrol of
t r eaA finlg tiag) édondiesidiig a sGohen X3 ppirebemivall pdanbe Theplaftace

ta%%rue F\fggslls%{pi; f%ky gat| er 8P9M§ ?g\%\galiermnggflﬂlacl%réﬁca? 1, O\R}ater Is
then pi |aﬂjiustad to0vand Thieripatetiwiih bledchs WNekt, diea"eddfwmatls losated to 78
processes could be used for, but not Iimted to,
i ndustrial process water, boiler or cooling water
make-up water, or residential water. In an enbodi nent,
the water treatnent process is a solid-liquid
separation process. In an enbodi nent, the solid-liquid
separation process conprises treatnent of the water
wi th one or nore coagul ants or flocculants, or a
conbi nation thereof, to forma m xture of water and
coagul ated and floccul ated solids and separation of
the coagul ated and floccul ated solids fromthe water.
SU|tabIe flocculatants |nclude hlgh nDIecuIar wei ght

. -
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Many wat er - sol ubl e organi ¢ coagul ants are fornmed by

condensati on polynerization. Exanples of polyners of
wohbw/orggae | ncl ude epi chl or ohydri ndi net hyl am neCTAaIS2006/001948

epi chl or ohydri n-di net hyl am ne- ammoni a pol yners.

Addi tional coagul ants include polyners of ethylene

di chl ori de and ammoni a, or ethylene dichloride and

di met hyl am ne, with or MAEQOUt the addition of

anmoni a, condensatlon polyners of multifunctiona

such as di

Py PR HROHBrer: Erre b R AEY 408 mms by ¢ ne
obkdriel doiwtnlstredh Yioarteelheahd:ohanger. and polyners made by

congens tlon reacti,ons .such dehyde
- oo Faced hitiet 5 Addd 08 glircsle el BREN Bk ARG T S
pr@ﬂa%dlgﬁ(bléhldﬁlg% 9%71194') FbllsalaAmthqgaﬁ@ o.ss%mua%:]imi yirdmélghtan d
CO&&}%HEFS 0 i a i me ammoni um ehloride.
ok helietebagrTiey poly and pumpe
thiduged aytll@mXepﬁ{dhﬂtb m&ééﬁeﬁﬁﬁryﬂ@» ehulfBh iy filedd. ollyeheeric filter
guat ernary_sal t nethacrylan1dopr%fxltr|nethylannonlum

aiisitest ysing a %mdr%eﬁgﬂﬁww%m (s oY) QWD

wﬂﬁ._gﬁ hiteconttoB! Aftdr AR Hyihdib atiap iepiigae mueekcemmemed
C orid

uswseﬂaa%éfwaf&w%%w Olpe Oaypymst paget TSR3 afrsaTrak PLC

coHﬁ(Slh:Y kﬁidxlleft at1fronPdAL Wb@r@#’ VROAYMdRYAP)aGhaBsidence time of
di met ylan1no ethylacry ate and its quaternary

thewpisnedia ﬁhwrﬁ &, abgit Ry mingtere Whish isibe {img #ivge saall change takes

to%gkggﬁi gghﬁh has been reacted to produce the
or —quat érnary Manni ch derivatives. The
ol &hemamc Resitenrs Tgc. &7 Petiels derdtor oNalso sompeest rart9di h
romas | ow as
Pwéieg\%lgagﬁgﬂh%g%g o‘é t garg&l@ ﬁl&{gﬁa& agg%delga?n&l ?lﬂrgn Pref erably,
pattivelatait catun ivants sontghtt in tlwrfg‘eats h®hik eyskesn ¢andmusdsisa mopdordbe
qu%lﬁtgé%ggci thdg qgw Qquidlﬁg %’g%e l %ﬁé h‘gﬂercﬂfle I?t?cl@fnﬂ@fﬁlg g%g]hgrn

and co Articyl ar - a
tbanﬂﬁdﬂﬁe%anmatmﬂmcmmmmhmheﬁ%e&t|ve dose may be

itically d i hed
ot dre iRl SR BE Sty RePufds Hobitr T :08aR dbylon
ofplae feading Brabwvatl 6% dieiemeahs €airgthg thdpolpmagiokathe deaditl

Peig g O B S I T TR R o R e

abofit 1904 bﬁh& g, dTiR@pakalyicambd fethetdinpeved BY intiessisy thby
centrifu , di ssol ved $lr flotation, nechani cal neans

coggRnfratian “toreﬁ?eé%’é‘ﬂberprﬁ ut-e and frane press, and

me rrtmmrb@nﬁmi ﬁdl}ﬂjADMAQIpdmﬁJér@oidgE td e hﬁl’umedla filter influent is
nbranefiltration is _gene rgl consi dered m cro or
Ip

beﬁmqn& ¥P7ppmat [nghis Fwsmﬁpﬁﬁw AophasdipleRRY Lading (366 ¢
FIGE D)) rs%gﬁ'ﬁnéﬂﬁt 4 Agithbd emoM&dif partibled/EcHtdnfiBarisSis GREGH: 8 thy

consi dered to be any granul ar nmedia involved as a

filgrater Belowt hispemenlorags woregollpidegscaps gvithibs filipe apdabRYA| y
thﬁ%g’agg ngPIH{eﬁﬁﬂem&hroéQﬁoc%}E NRtn of%ﬁcﬂﬁ%é’sa ftﬁ&%ﬂfo%&ﬂ&? S

as a ler is envisioned and this I ncludes,
repding. | $imiileetg thaoobservation imbablerhdrle. behoatdhat wv\kféf@ed the
o . e
onfifol 4RpEE a0 DRBn RIS nThe et REAMY BARL il
ocseiga Thisiiease Balus to thhexcessiracdvepodymaay it tie didirad glist as was
floccul ated solids are separated fromthe water by
filtration through a nmenbrane Residuals nonitoring and
dosage control according to this invention can be used
to enhance the operational efficiency of nenbrane
filtration systens as descri bed bel ow. Menbrane
separations commonly used for water purification or
other liquid processing include mcrofiltration (M),
ultrafiltration (UF), nanofiltration (NF), reverse
osnosis (RO, electrodialysis, electrodeionization,
per vapor ati on, nenbrane extraction, nenbrane
dlstlllatlon nenbrane strlpplng, nenbrane aeratlon

o, o o o "
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filtration and nore generally nenbrane separation.
Reverse osnobsis uses mainly spiral wound el enents or

waonosloess47whi ch are constructed by w ndi ng | ayecs/uso06/001948

sem porous nmenbranes with feed spacers and perneate
water carriers around a central perforated perneate
collection tube. Typically, the nodules are seal ed
with tape and/or flberglagg over-wap. The resulting
construction has one channel mhlch can recelve an
obsFlge& n t*\] OMa\I tejgj;grgsaurl]té '?r}t&sj gl%ag) 1ncr8a uor glll ! u dl 1&, 1s as a
>£lf7®4smgmﬁcaait endsis heaong M\mtdtormftobﬁmﬂmiuécbpolyméxe:rosmScs/e}s

th h,th b d d i
o B S R PP SRR e G PRk
opitintugn trﬁfempbtyhies d@sebl&: fldordstenas slopet is Oftm&s Hgﬁé:gﬂai thel

chan ected, | racfi
S G P B CgiRer TRk G artp s affactive o be
usell bed ﬁl@fk@ﬁ@tc@feﬁnm@loﬁﬂnﬁﬂ pblytepessapat e tubes of the

ISR EREC ot ORI R

cAn®R %Eidlgbdl" AROASHIANE YRS F8E. ). Wl%ﬂ HesitdEtrRe@psHRr HRB Gt
feed water passes into the first nodule in the stack,

filfgate dhoresernees ahithigflestion pet changsiin dtates gualisy reat ig dramatic

chARERin flfEsceRRCAALH AleRasl MRANANIOMAE RIS td RfushBET: 08!,
becones the feed stream of the second menbrane and so

Thnmgthad climinates fhewneedrfos mapalingarferanee toawfomatigahyrack and
dés@%e'lﬁﬂ%ﬁfﬁ%ouh{‘oftt%ecﬁﬁcﬁﬁherare collected in the joined

perneate tubes. Wthin nbst reverse osnosis systens,

pr edéshosldhesmderstogd thabyarigwrphengen ard mpdificationgigahe pregently

preRASE BfboditBnt@ dSLAGK ?1 efR] 'J@ﬁ Eﬁ&%&% Mhold \Rile@FPinE ?ﬁ!.

P oncentrate streans ron1a ressure vesse
Seshehatigesandatodibeationewo frd nbémwubiut pcr@gmrfeonv‘é@selhsand
sc\ﬁﬁéa&ethé %gyenp ﬁnlgfgﬁﬁntapt? Wftﬁﬁft1 dﬁ‘ﬁlﬁ@l@ﬂé E? gt{ehﬁeﬁlt B ﬁges Itis

st age. monl'y syst enms have
thengbre swinded that sokechapgassdimedifiesmat be ccrvewdcbly tlﬁ apgendedor
ol égnple a systemmay contain 4 pressure vessels in a

st stage, the concentrate streans of which feed 2
pressure vessels in a second stage, the concentrate
streans of which in turn feed 1 pressure vessel in the
third stage. This is designhated as a "4:2:1" array. In

a staged nmenbrane configuration, the conbined perneate

streans fromall pressure vessels in all stages are

coll ected and used wi thout further nenbrane treatnent.

Mul ti-stage systens are used when | arge vol unes of

purified water are required. The perneate streans from

t he menbrane system may be further purified by ion

exchange or other neans. In a nulti-pass system the

perneate streans from each bank of pressure vessels
are collected and used as the feed to the subsequent
banks of pressure vessels. The concentrate streans
fromall pressure vessels are conbi ned w thout further
menbr ane treatnent of each individual stream

Mul ti-pass systens are used when very high purity

water is required, for exanple in the mcroel ectronics

or pharmaceutical industries. It is well known to
those skilled in the art, that various coagul ants are
needed to maxim ze the efficiency of solid-liquid
separation. As noted above, anongst these suitable
coagul ants are al um num and i ron conpounds and

synt hetic pol yel ectrol ytes. Unfortunately, using

al um num such as alum produces residuals that form

intractabl e scal e on nenbranes. Pol yel ectrolytes are

frequently used for general clarification, but since

RO nmenbranes are anionic polyamde filnms and

pol yel ectrol yte coagul ants are cationic, it is wdely

feared t hat polyner mnll dep03|t on nenbranes V|a
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As di scussed above, the optinmal treating agent dosage
is calculated using the inverse derivative of

wolomroggsaence response with respect to treati ngCagsmios/001948

dose and correlating to a water quality paraneter, in
this case turbidity, using standard jar test mnethods
to neasure fluorescence and turbidity. For purposes of
this exanple, jar tests ar, acconpl i shed using a
four-unit jar tester fron1 &F Machi ne Products Co.,
C#%EME? OH (nodel nunber "JAR M XER') according to the
owi ng protocol. 1) Place a 250-1,000 ni test
sanple in a sanple Jar and initiate stirring at 200

of e st EaReAte o Frdlits S apd hefoind s

treAtfONARL doSdge I pmfcésb evasetr tredtedgith the H9ating agéht cpipaditk
contlgye stirring for 5 mnutes. 4) Stop stirring,
the paddles fromthe sanple and all ow t he

sanp) e t addugd 4 filt d&E oBtheirBating Sgenblralda P v@ed witipl € of
t he sugernatant via pipette or syringe froma | evel

flupgrsernt Facehiothe BRRCEA®2ERNpl e surface and filter the

sanghe t Hewelg theTudtosSXéd 1ﬁﬁﬁsﬁy'dfft&rpr6’de§§ﬁitlm¥ into the
turbjdity_ and %Iuorescence sanmpl e cel

neadidy ew@iﬂm&ﬁ secprd 4asppiops frentiag pgeab@megl or fpagedw@hﬂlﬁ ng
RGNt RAQIBE§fodkieyAgyl oneration of smaller particles

into larger particles, or floes, that can be nore

readV)l y BepaFiag i Tuorsemprinigatierof teqrocesaygrs ans,

set tlf)ng, elzitinlgttl‘iéaéﬂaﬂéb in hadubit fﬁl\bfég%err]&@ﬁﬁ‘.engﬂt}sét{%h@process

floes are forned, the floe size of the averadge
wagerrat the|figstiand m@anch’@igatlng ageathdasep to dresrasiduah eonsenitatiam pkthe
. ors such as water clarity between floe
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alumis added at the intake and travels a
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plant that is t@(xdrolo gically overloaded wil|l need a
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exanple 1, M ssi ssi ver water is jar tested using
bemeeppﬂm fiorescgge gusnghing penceled end the fiperessandeguenchiigut i on
gqaugnenting the ferric sulfate coagulant with a
uor escei n-traced pol y(diallyldi net hyl amoni um
chl ck i deTh¢ mediod DASIKNCT Jhereindld rasitival ToreeptoitipDADMAC | s
ol ynmer and 0. 19
ﬁ%@?%%$%92%§%%t ?Vﬁ@?ggg'aﬁgﬁﬁgﬁgghe bal ance bei ng an
approxi mately one wei ght percent saline solution. The
pol yDADMAC sol ution concentration is listed in Table 1
in ppmon a weight/weight ("ww') basis. The
performance netrics are turbidity in NTU and detected
fluorescein fluorescence in ppb (wWw of fluorescein
inthe filtrate. The Fluoroneter is a Hitachi Mode
F- 4500 and calibration is acconplished using
fluorescein in deionized water. A Hach portable
turbldlneter Nbdel 2100P Is used for NTU neasurenents
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presumably has a higher fit due to nore accurate
fluorescence neasurenents with significantly | ower
woaadegrresand | i ght bei ng detected. Tabl e 4 TheseCduals2006/001948

suggest that the quenching rate constant nultiplied by

t he quencher concentration varies with the water being
treated. This variability with respect to the water

test ed suggests that quenaglng may be related to water
treatablllty such t hat quénchi ng can be advant ageously
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ac8outeiod fétukiodin the Wovéss warsyslityThe performance netrics
are turbidity in U and detectedfluoresceln

f1 udr escahcwCipd piimyg Wherep the irsfingsaganttlostgeie

auidnha&&ﬁly&naﬂ’tbﬁeﬂt%@é Qpdigy. is a Hitachi Mdel F-4500
and calibration is accongelal shed using fluorescein in

dei &ni zedhmebed ofelaimchwissein Ais teeating asierf; ipriegssd Wit
fhdtd0Rt frscetised for NTU neasurenents. The results are
summarized in Table 5. Table 5 The opti nmum pol yne
dosdfe, Whs mgthpdhekdaimplwhesein ﬁhﬂtreémga%ge@tegtr@ceduvetwaound
fidPesbSt #RQut 1.0 ppm of pol yDADMAC (clearest water with
e lowest turbidity, Table 5). As polynmer dose is
i ncrlidasedhomethod pleclaipy § ywhereip rtlppmwrﬁreamnegt praeass sl sakid-
dity of the filtrate increases again,
hc}%?(gg,}m%@éﬁ tpgr ate water quality dimnishes (Table 5)
Si miRt an#bemiktrod ohdaifl Uorlesde heeoliditiquié sepgratibn pioeess
filter ' r i dly
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combllrytt[m threefa kesfotrh a(migtluret of vtakee afid ¢anpalnted amctjﬁooemllaad solitly
uorescence The al ner in the
anfilsf:lfafat e of%e ‘e lélk & | 5 %‘lat Sﬁléérggo e%cé’y hhancenent .
Smal1B. arrm‘hmmsthocﬂ ofxaihiynE wifeeein the sOLidbligquadrsephiragion ploAdshRG
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repaﬁer@ﬁlaaﬁrp&akar@bﬁrﬁogaﬂ hBle@ithe WalEs tietedMvath bBSbitRbre
ver ter and uses |ine sgftemn for clarjfication.

ﬁ%ﬁ@? tq igrrp ﬁ@ﬂxtﬁlﬁ of gpagutatd apd flgccgiaied splidand at fegst gippkion
ofith®&affulattiexdd fldchRatb€ 8idvale@Embved R 16l whker F8&3Ho KillraBlon
| at e heat exchanger. Feed residual oxidant of 0.4-0.6
offhgwater thVBglb%TWVS%WWé%P%W stream from the heat
exc rl@” 9€MThe &Eﬁﬁ@&’ dr éléﬂny fﬁhérén ﬁ{é%%&oﬂ%f é‘oafghiakﬁrané“ d

ahead of the nulti-nedia l%ggrepare

flgpcalatgd pejids wemmmmmbaﬁam@omm @om@sacfélm by
wel gt
tr aglead p?ﬁ%/ DAD% lalgp un’pedﬁﬁ;e ?g%g b3s os:ﬂtetac{tF ?%}fn&? rIZHHS
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eri es E+ Pul saf eeder
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After a 25-mnute delay, the filtrate fluorescence is
nmeasured using a Trasar 340 fiuoroneter (Nalco Conpany
part # TSR341) and a VersaTrak PLC controller (Sixnet,
Cifton Park, NY, part # VI-A3-422-44P). The residence
time of the multi nmedia filters is about 25 m nutes,
which is the tine a very snmall change takes to
propagate t hrough the system Chentrac Systens Inc.'s
"Particle Mnitor" (I\IaI co Conpany part# 041- PM2501
1 88) ~measur es the "particle I ndex" as an i ndi cator of
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scope of the present invention and w thout di m nishing

its attendant advantages. It is therefore intended
woOheie/0s88ah changes and nodi ficati ons be cover edCbgS6/001948

appended cl ai ms. CLAIMS 1. A nethod of nonitoring

residual treating agent and determ ning optina

treati ng agent dosage in process water treated with

the treating agent conpri %ng sequentially i) adding a

first dose of the treating agent traced or tagged with

a flyore t.he SS wat er

cent t r t
meaddr | nbie Hened S st e OP Ry Rt iiom
ﬂdb?ds@eﬁl(aj rhddh))m@@hﬁk&h@ﬁﬁﬁﬁ@ﬂ»?ll“ dose of the treating agent
traced or tag $ with the u cen cer the
prodéss wht BFthod oficlajmds herrn f?‘ﬁz iltey 3 Fagg‘%e 3 Bforescent
tra'célt1§E§&(dlall?fdlrﬁé%®l£ﬁlﬁ§ﬁﬁlﬁ CHRLEE) tagR 8l with RmREY, FRdd@hing 9r
he change in neasured fl uorescence |ntenS|ty of the
‘ﬁ%ﬁ@%&s water at the first and second treating agent
doses to the residual concentration of the treating
agent; or v-b) correlating the change in the neasured
fluorescence intensity of the process water at the
first and second treating agent doses with a
non- proportional change in nmeasured fluorescence
intensity, wherein the non-proportional change in
nmeasured fluorescence intensity of the process water
is used to determ ne a set point corresponding to the
optimal treating agent dosage. 2. The nethod of claim
Iwherein the residual concentration of the treating
agent is correlated with the change in nmeasured
fluorescence intensity of the process water at the
respective treating agent doses using a function of
the difference between nol ecul es of fluorescent tracer
added to the process water and nol ecul es of
fluorescent tracer detected in the process water. 3.
The nmet hod of cl aim lwherein the residua
concentration of the treating agent is correlated with
the change in nmeasured fluorescence intensity of the
process water at the respective treating agent doses
using a function of the difference between the
fl uorescence quenchi ng expected and the fluorescence
guenchi ng detected. 4. The nethod of cl ai m lwherein
the residual concentration of the treating agent is
correlated with treating agent dosage.5. The net hod of
claim1 wherein the residual concentration of the
treating agent is used to determ ne an upper limt of
treating agent dosage. 6. The nethod of claim5b
wherein the treating agent dosage is automatically
mai nt ai ned bel ow the upper Iimt. 7. The nethod of
clai m 1wherein the set point is autonatically changed
to account for fluctuations in the process water
quality. 8. The nethod of claim2 wherein the treating
agent dosage is automatically maintained at the set
point. 9. The nethod of claim 1l wherein the treating
agent is tagged with a fluorescent tracer. 10. The
met hod of claim1 wherein the treating agent is traced
with a fluorescent tracer. 11. The nethod of claim
lwherein the water treatnent process is a solidliquid
separation process. 12. The nethod of claim llwherein
the solid-liquid separation process conprises
treatnent of the water with one or nore coagul ants or
floccul ants, or a conbination thereof, to forma
m xture of water and coagul ated and fl occul ated solids
and separation of the coagul ated and fl occul at ed
solids fromthe water. 13. The nethod of claim 12
wherein the solid-liquid separation process is a
menbr ane separati on process wherein the coagul ated and
flocculated SO|IdS are separated fromthe water by
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